Yeaxxaembil nonb3oeamernsb!

bnazodapum Bac 3a eblbop u ucnonb3oeaHue Hawel npPodyKyuu.
lMpodomkumenbHoe compyoOHU4YeCcmeo KOHCMPYKMOPCKO20
omadena Haweu KoMnaHuu c HauyuoHaJlbHbIMU
Hay4HoO-uccsiedoeamesisCKUMU  UHCmMumymamu U  KPYNHbIMU
MUPOBbLIMU KOMMAaHUsIMU [0380/1UJI0 pa3pabomamb pa3TuvyHyro
npooykyuro e cghepe asmomamusayuu  npoussoocmaea,
coomeemcmeyruwyr MupoebiM cmaHdapmam.

lMocne MHo2ux nem OemasnibHO20 M/aHUpPOB8aHuUsi u pa3pabomok
npeobpa3zoeameJsieli Yacmomabl, a makxe npoeedeHuUs1 ucnbimaHuu
Ha coomeemcmeue mpeboeaHusiM 3aKa34uKoe, Mbl 006bsiesisieM O
Ha4yasie cepuliHo20 npou3eodcmea npeobpasoeamesneli Yacmomabl
cepuu SF020/040. Bce npoueccbi, He3asucumMo om cmaoduu
npou3zeodcmea, O6ydb mo uccriedoeaHusi, HenocpeadcmMeeHHO
npou3eodcmeo UuJiu OKOHYamesibHasl rpoeepka, npoxodssm oo
muwamersnibHbIM KOHmMpoJsieM. bnazodapsi ebICOKOMYy Kadyecmey
npodykyusi komnaHuu Shihlin Electric 3aeoeebieaem doeepue
3aka3qukoe, a 3Ha4yum npodykyusi Shihlin Electric — amo Baw
ny4qwuti ebibop!

Bbi Moxeme K Ham obpawambcs rno arobomy uHmepecyrouiemy Bac
eorpocy, 8 moM yucJsie Ons1 peweHUss HecmaHdapmHbIx 3aday. 3a
KOpomkuli  MPOMEeXYymoK epeMeHU Hawu  crneyuanucmal
pa3spabomarom UHeepmMopbl ¢ MexXHU4YeCKUMU XxapaKkmepucmuKamu,
ydoeniemeopsirouwiuMu ocobbiM mpebogaHuUsIM 3aKa34UKoe.

B uensax ob6ecneyeHuss 6e3onacHocmu  obcrnyxuearouie20
nepcoHana u obopydoeaHuss, a makKkxe Osi1 8bICOKOU
npouseodumesibHOCMU ycmpolcmea, 6HUMameJsibHO rnpo4yumatime
Hacmosiwyro UHCMPYKUU U coxpaHume ee Onsi nocriedyrouje2o
mexHuU4YecKo20 obcryxueaHusl unu Kanubpoekxu.
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PykoBoACTBO No aKcnnyatauuu

Pykoeodcmeo o akcrimyamayuu

1. PykoBoACTBO NO 3KcnnyaTauum

YacToTHble npeobpasoBatenu cepun SF npomssoactea komnaHum Shihlin — 3To cnoxHble
YCTPOWCTBA CO MHOMMMM napameTpamn u pyHKumMsaMn. OHuM Obinn paspaboTtaHbl, YTOObI
COOTBETCTBOBaTb OONbLIMHCTBY TpeboBaHWIA pbiHKA K UX MPUMEHEHMIO. Y 3aKa34vuKoB,
KOTOpble BMepBble CTankuMBakwTCa C npeobpasoBaTensmMu 4YacToTbl, MOrYT BO3HUKHYTb
CNOXHOCTM MPU  MCMOMb30BaHWM  OaHHbIX  yCTpoucTB. [loaToMy pekomeHayeTcs
npounTaTh KaKAyl rfaBy HaCTOSLEro PyKOBOACTBa MO 3KchnyaTauuun, 4tobbl OCBOUTb
metoq paboTtbl npeobpasoBaTens. [lpy BO3HWKHOBEHUW  KakuX-NnMbo  BOMPOCOB,
pekoMeHayeTCs CBA3aTbCs C MPOU3BOAMTENEM.

[eTanbHble TEeXHUWYECKME XapaKTEPUCTUKM YacTOTHbIX npeobpasoBartenen cepun SF
npounssoacTea komnaHuu Shihlin Electric getanbHo onucaHbl B rnaBe 3. B nyHkte 3.5
onucbiBaeTca ycTtaHoBka npeobpasoBaTens 4vactotbl. Ocoboe BHUMaHME yaensdeTtcs
npaBunaMm TeXHUKM 6e30MacHOCTU, KOTOpble HEMPEMEHHO AOMKHbI cobntogaTtbca npu
NPYMEHEHUN YaCcTOTHOro NpeobpasoBaTens.

MaBa 4 pacckasblBaeT 0 TOM, KaK UCronb3oBaTb MHBEPTOP. B nyHKTEe 4.1 KpaTKO OnucaHsbl
pexumMbl paboTbl npeobpasoBaTend 4acTOTbl M WCMONb30BaHWE MaHenu ynpaBneHus; B
NyHKTe 4.2  npuBeAeHbl NoLIaroBble MHCTPYKLUN NO HacTporike npeobpasosaTens. B rnase
5 feTanbHO oNMUCbIBAOTCS PYHKLUKN KaXOoro napameTpa.

OnpepeneHne TEPMMHOB B HacCTOSILLIEM PYKOBOACTBE:

1. BbIxogHasi yacToTa, 3afaHHas YacTtoTa, NOCTOsIHHAA BbIXOAHAsi YacToTa
e TekyLlas BbIxogHasi YyactoTa npeobpasoBaTens Ha3biBaeTcsa "BbixogHasi yacrtoTa”.
eYacToTa, ycTaHOBMEHHasi nonb3oBaTeniemM (4Yepe3 MnaHenb ynpaBfeHUs, KNemMmbl

BblbOpa CKOPOCTU MHOFOCKOPOCTHOIO peXxuma, CUrHan HanpsbkeHus Unu TOKOBbIN
curHan), HasblBaeTcs "3agaHHas yacrtota”.

e Korga pgBuratenb HauyvMHaeT BpallaTbCH, BbIXogHasi yactoTa npeobpasoBartens
NOCTENEHHO yBenuuMBaeTca 00 3aJ4aHHOW 4YacToTbl U, JOCTUTHYB ee, HenpepbIiBHO
paboTaeT Ha 3agaHHOM 4YacToTe. BbixogHasa yacTtoTa B 3TOT Nepumopg HasbiBaeTcs
"nocTosiHHas BbIXxogHada YyacTtoTa".

2. B rnaBe 5 onncaHbl nogpobHble MHCTPYKUMKM MO HACTponke napameTpoB. B cnyuae,
€Cnun rnonb3oBaTenn He 3HaKOMbl C 3TUMU HACTpPOMKaMu, NPOU3BOSIbHAA HacTpouKa
napamMeTpoB MOXET NPUBECTU K HapylieHno paboTtbl ycTponctea. COpoc HacTpoek
Ha MX 3HA4YEeHWEe MO YMOSIYaHUIO OCYLLECTBNSETCA C NOMOLbLIO napameTpa nap.998.
HacTtponku gaHHoro napameTpa cM. B rnaee 5 - nap.998.

3. "Pexum ynpasneHus" un "pexuMm UWHOMKAUUW NaHenu ynpaeBneHus": pexum
yrnpaBneHus onpegenseT UCTOYHUK 3a4aHus YacTOTbl M UCTOYHUK KOMaHabl Bbibopa
HanpaBneHus BpalleHusi. YacToTHbIM npeobpasoBatens komnaHum Shihlin nmeet 9
pexumoB ynpasneHus. [1ns nonydeHna getansHOM MHopMaunm cMm. NyHKT 4.1.
[MaHenb ynpaBneHMss B OCHOBHOM MpefHa3HayeHa [Ans KOHTPOSis YUCHOBbIX
3HA4YeHUW, HaCTPOEK MnapamMeTpoB W HACTPOMKM 3adaHHOM YacToTbl. [laHenb
ynpaeneHns komnauum Shihlin nmeetr 5 pabounx pexumoB uHavKauuun. [Ons
nosly4yeHus getanbHON MHGOPMaLMM CM. NYHKT 4.1.



PykoBoACTBO No aKkcnnyatauuu

Pykoeodcmeo o akcrimyamayuu

4. PasHuua mexay "obo3HayeHMeM KreMmbl" 1 "0bo3HaveHneM yHKLMK'":

®PyHKLUMM KNeMM ynpasreHus saBnaoTcs cBob6OOHO nepeHasHavaembiMu. Pagom c
KnemMMamu  yrnpasrieHUs MOXHO YyBWOETb HanevataHHble OykBbl. JTU OykBbl
NCNOSb3YITCA AN TOro, YTOObl MOXHO ObINIO Pa3NUYNTL KaXayto KneMmy, u noaTomy
HasbiBalOTCs "0B03HaveHne knemmbl”. [Ona  "MHOroyHKUMOHAMNbHbLIX  KNemMm
ynpaBneHnsa” n "MHOroyHKLMOHaNbHbIX BbIXOAHbLIX KreMMm", kpome "0b603HavyeHus
KneMmmbl" HeOBXo0AMMO Takke onpenenutb "obosHayveHne dyHkumn”. Ob6o3HayveHue
JYHKUMM yKa3bliBaeT Ha pakTn4eckme OyHKLUN KIeMMbI.

Mpn 06bACHEHMM YHKUMW ONS KIEMMbl, UCNOMb3yeTcs TepMuH "0B03HaveHue

doyHKUMM".

5. PasHuua mexgy "3aMKHyTO" 1 "3aMKHYTb":
Mpn 06BbACHEHUN DYHKLMM AN "MHOrOMYHKLUMOHASbHbBIX KINeMM" MCNonb3yoTcs ABa
TepMUHa — "3aMKHYTO" 1 "3aMKHYTb":
"3aMKHYTO" NMpUMeEHsIeTCs ANs yKasaHus, YTO BHELLUHMA MepekniyYaTesib KIeMmbl
HaxoOMTCS B 3aKPbITOM MOMOXEHWUU, U, TakuMm obpa3oMm, peyb uget ob onucaHuu
COCTOSIHUS.
"3aMKHYTL"  ynoTpebnsetrca ana  OonuMcaHus  OENCTBUS, KOrda  BHELUHWUR
nepeksroyaTens KrnemMMmbl NepeBOAUTCA W3 OTKPLITONO MNOSIOXEHUA B 3aKpbiToe
nonoxeHue, n, Takmm obpasom, peyvb nget ob onncaHun SEeNCTBUS.



lNMpoBepka npoaykuun

lMposepka npodykuuu
2. NMpoBepka npoaykuum

Mepen oTnpaBkoM Kaxabld npeobpasoBaTernb 4acToTbl SF TwaTtenbHO NpoBepseTcs u
yrnakoBbIBaeTCa ANA nNpefoTBpaLlleHns MexaHU4eckux nospexaeHui. MNMoxanymncra, nocne
OTKPbITMS YNakoBKM NPOBepbTE NpoAyKUuio cneayrowmnm obpasom:
e MpoBepbTe Ha HanMune NOBPEXAEHWUA NPU TPAHCMOPTUPOBKE.
e poBepbTe Ha COOTBETCTBME TUMNA YACTOTHOro npeobpasoBaTenis, ykazaHHOMY Ha
yraKkoBKe.

2.1 3aBoackas Tabnuyka

Mopenb ~

HomuHanbHas BxoaHas MOLLHOCTb @ Shihlin Electric  INVERTER

HoMuHanbHas BbIxogHas MOLLIHOCTE MODEL : SF-040-132K/110K-G g€

POWER : 132KW/110KW

SaBO ckoit Ne INPUT : 24DA/200A 3PH AC380~480V 50/607?2T
A i OQUTPUT : 260A/220A MAX

CepuiiHbin Ne 3PH AC380~480V 0.2~400Hz

e oI NMIRIANT  coeoor

SERIAL NO : FDUODOO1 yer:gy MADEINTAIWAN

2.2 O6o3HayYeHue moogenu

SF - 040 - 18.5K/15K-G
\_ MNoaxoasawmn asuraTens: 15K 15 kBT

------ (Ansa mopgenen ¢ NOCTOAHHbBIM
KPYTSLLUM MOMEHTOM)

(O0ns BEHTUNATOPOB U BOASIHBIX HACOCOB)

BxogHoe HanpspkeHne: 020: 220 B 3-dbasH.
040: 440B 3-pasH.

Cepusi npogykTa

2.3 3aka3Hou Ko

Mpumep:
TpeboBaHus 3akasumka .
3akasHom Kop,
Cneuundukaums npeobpasoBarens 4acToTbl
SF-040-7.5K/5.5K-G(nHBepTop cepumn SF 440B 7.5kBT(F)/5.5kBT(G) LNKSF0407R5K
SF-020-18.5K/15K-G(nHBepTop cepumn SF 220B 18.5«kBT(F)/15kBT(G) LNKSF02018R5K
SF-040-55K/45K-G(nHBepTop cepumn SF 440B 55kBT(F)/45kBT1(G) LNKSF04055K

3




OnucaHue npeobpasoBaTena 4acTtoTbl OT KOMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmombl

3. OnucaHune npeobpasoBaTens 4acToTbl OT KomnaHum Shihlin

3.1 TexHUYECKaA XapaKTEPUCTUKA INEKTPUYECKON YacTu
3.1.1 Cepuga 220B 3-chasHbin

Mopgenb SF-020-00oK/K-G 55 |7.5/5.5| 11/7.5 15/11 18.5/15
n.c. 7.5 | 10/7.5 | 15/10 20/15 25/20
MoLuHocTb gBuratens
kBT 55 |7.5/5.5| 11/7.5 15/11 18.5/15

BbixogHble |HOMUWHanNbHas BbixogHas
AaHHble  MOLLHOCTL (KBA)

HomuHanbHbI BbIXoAHOW TOK (A) | 25 | 33/25 | 49/33 | 65/49 75/65

9.5 |12.5/9.5(18.3/12.5|24.7/18.3| 28.6/24.7

[onyctnmas neperpyska no Toky 120% 60 ¢/ 150% 60 c
Makc. BbIxogHOE HanpsaXeHne 3-hasH. 200~240B
HanpsikeHne|HoMuHanbHOe HanpsaxeHne 3-pa3H 200~240B 50Ny /60y,
AWTaHUA | NonycTumble konebaHms 3-pasH. 180~264B 50y / 60Iy,
HanpshkeHus
Honyctnmble konebaHus +5%
4acTOTbl CETU
MotwwHocTb (KBA) 12 | 17/12 | 20/17 | 28/20 34/28
Cnocob oxnaxaeHus MpuHyaUTEeNnbHOE BO3AYLIHOE OXNaxaeHue
Bec kr 56 | 5.6 7.0 8.3 9.0
Mogenb SF-020-o00o0K/K-G 22/18.5 | 30/22 | 37/30 | 45/37 | 55/45
MoluHocTb aBUraTens n.c. 30/25 40/30 | 50/40 | 60/50 | 70/60
kBT 22/18.5 | 30/22 | 37/30 | 45/37 | 55/45
E:::’S:"'e ugm::i::*('ig :)b'xoﬂ”a” 34.3/28.6|45.7/34.3| 55/45.7 | 65/55 | 81/65
HomunHanbHbI BbIXOAHOW TOK (A)|  90/75 | 120/90 [145/120(170/145(212/170
[onycTnmas neperpyska no Toky 120% 60 ¢/ 150% 60 c
Makc. BbIxOgHOE HanpsXeHune 3-hasH. 200~240B
HanpshkeHne|HomuHansHoe HanpsxeHue 3-pasH 200~240B 500y / 60y,
nnUTaHns OonycTumble konebaHus 3-cpasH. 180~264B 500y / 600y
HanpshkeHus
e 10
MouHocTe (kBA) 41/34 | 52/41 | 65/52 | 79/65 | 99/79
Cnocob oxnaxaeHus [MpuHyanMTenbHOE BO3AYLUHOE OXNaXaeHue

Bec kr 20 21 37 37 67




OnucaHue npeobpasoBaTena 4acTtoTbl OT KOMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmombl

3.1.2 Cepuga 440B 3-dha3Hbin

Mopenb SF-040-000K/K-G 5.5 [7.5/5.5(11/7.5|15/11 |18.5/15|22/18.5|30/22| 37/30
MotuocTs pgurarens n.c. 7.5 |10/7.5|15/10|20/15| 25/20 | 30/25 |40/30|50/40
KBT 5.5 |7.5/5.5(11/7.5|15/11 |18.5/15|22/18.5|30/22| 37/30
BbixogHble  |MowyHocTb (KBA) 10 | 14/10 |18/14|25/18| 29/25 | 34/29 |46/34|56/46
AaHHble Tok (A) 13 | 18/13 [24/18|32/24| 38/32 | 45/38 |60/45|73/60
[onyctnmas neperpyska 120% 60 c / 150% 60 c
no TOKy
Makc. BbixogHoe 3-hasH. 380~480B
Hanps>keHue
HanpsikeHne HomuHanbHoe 3-dpasH. 380~480B 500y /600y
NMMTaHNA HanpsxxeHne
Honyctnmble konebaHus 3-pasH. 342~528B 50y /600y
Hanps>XxeHnd
Honyctumble konebaHus 1506
YaCTOTbl CeTn
MouuHocTb (KBA) 11.5 |16/11.5/20/16|27/20| 32/27 | 41/32 |52/41| 65/52
Cnoco6b oxnaxgeHumd I'Ipley,D,MTeanoe BO34yLUHOE OoXINaxXaeHune
Bec kr 5.6 56 | 5.6 8.3 8.3 25 | 25
Mogenb SF-040-000K/K-G 45/37 | 55/45 | 75/55 | 90/75 | 110/90 (132/110|160/132
MoLuHocTb ABuratens n.c. 60/50 | 75/60 | 100/75 |120/100/150/120|175/150(215/175
kBT 45/37 | 55/45 | 75/55 | 90/75 | 110/90 (132/110|160/132
BbixogHble  [MouHocTk (KBA) 69/56 | 84/69 | 114/84 |137/114|168/137|198/168|236/198
AaHHblE Tok (A) 91/73|110/91|150/110|180/150/220/180|260/220|310/260
Honyctnmas neperpyska 120% 60 ¢/ 150% 60 c
no TOKY
Makc. BbixogHoe 3-dasH. 380~480B
HanpsaxeHme
HanpsbkeHne|HomuHaneHoe 3-hasH. 380~480B 50y /60y
NMMTaHNA HanpsxxeHune
Honyctnmble konebaHus 3-dpasH. 342~528B 500y /600y
Hanpsa>XxeHnd
[onyctumble konebaHus 1504
YaCTOTbl CeTn
MotHocTb (KBA) 79/65|100/79|110/100(137/110(165/137|198/165(247/198
Cnocob oxnaxaeHus MpuHyonTenoHoe BO3AyLLIHOE OXNnaxaeHue

Bec kr 37 37 37 67 67 67




OnucaHue npeobpasoBaTtena 4acToTbl OT KOMnaHuu Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

MpumeyaHue: YcnoBus  NpoBedEeHUS  UCMbITAHUA  ONS  NOMyYeHuss  3HaYeHUn
HOMWHANbLHOrO BbLIXOAHOrO TOKa, HOMWHANbHOW BbIXOLHOW MOLLHOCTU U
noTpebnsiemMon MOLLHOCTM YacTOTHOro npeobpasoBaTensi: Hecyuwas
yactota (Map. 72) npu 3agaHHOM 3HA4YE€HUMU; BbLIXOAHOE HanpshKeHue
220B/440B; BbixogHast yactoTta 60 'u; TemnepaTypa OKpyXxatoLen cpeabl —
40°C.




OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmomsbi

3.2 OOuwume TexHU4YeCcKme XapaKTepucTnukKkn 4YactoTHoro ngeo6pasoBaTenﬂ

YnpasneHue LLNM-perynupoBaHue, perynupoBaHue
HanpshXeHMem/4acToToun, perynmpoBaHue
HanpshkeHnem/qactoTomn ¢ obpatHom ceasbto (VF+PG),
yrnpaBrieHne BEKTOPOM MarHUTHOrO NOTOKa, BEKTOPHOE
ynpasneHue 6e3 gaTtynkoB obpaTHOWM CBS3M MO CKOPOCTU
(SVC), BekTOpHOE ynpasrieHne ¢ obpaTHOM CBA3bLO

(FOC+PG)
[vanasoH BbIXOOHOM 4acTOThl 0.2~4000Ny, (dwana3oH HaCcTpoek CTapTOBOM YaCTOTbI
coctaensiet 0~60ILl)
BbixogHas LUndposon |Ecnu 3agaHHoe 3HavyeHne YacToTbl HMXe 1000y,
XapakTepucTuka BXO[4 paspeweHne - 0.017y;
Hanps>KeHMs/4acToThbl Ecnun 3agaHHoe 3HayeHume YacTtoThl Bbile 1000w,

paspeweHne - 0.1y,

Ananorosbin|[1pn HacTporke curHanos 0~5B nocT. Toka, paspelueHue
BX0[, cocTtasuT 1/500;

Mpn HacTporke curHanoB 0~10B wnnn 4~20MA nocT. Toka,

paspelueHune coctasut 1/1000.

TouyHocTb BbIxogHoM | Lindpposon [£0.01% OT makcMmaribHOW 4acTOThbl

4YacToTbl BXO[,
AHanorosbin|+0.5% OT MakcumaribHOW 4YacTOThl
BXO[
XapakTepucTukm HomuHanbHoe HanpsixeHune (nap.19), HoMnHanbHas
HanpsHXeHus/9acToTbl YyacTtoTa (nap.3) MoryT ycTaHaBnmMBaTbCHA MPOU3BOSILHO.

XapaKTepucTmKy Harpy3kum — NOCTOAHHbLIN Harpy304HbIN
MOMEHT UIn KBaApaTUYHbIN Harpy304HbIi MOMEHT MOXHO
BblGupaTb Npm nomowm nap.14.

[MyckoBon MOMEHT 150%, 1"u: Nnpn ncnonb3oBaHnUM 6€3CeHCOPHOro
BEKTOPHOrO ynpaBneHus

YnpaBneHne nyckoBbiM MOMEHTOM |[Inana3oH yCTaHOBKN yYBENUYEHNS MOMEHTA BpaLleHus
coctasnset 0~30% (nap.0), aBTomaTuyeckoe yBennieHme,
KOMMNEHCcaLMs CKOJTbXEHUS.

XapaKkTepucTukn Bpems pasroHa/Topmoxenus (nap.7, nap.8) n paspelieHus
pa3roHa/TOPMOXEHMS 0.1/0.01c nameHsetcsa B nap.21. [lnanasoH yCTaHOBOK -

0~3600c¢/0~360c. MoryT 6bITb BbI6paHbl pasnuyHble
XapaKTEPUCTMKN pa3roHa/TopMoxeHus (nap.29).
TopmoxxeHne NoCTosiHHBIM TokOM  |CTapToBasi YacToTa 4S5 TOPMOXEHMS NOCTOAHHBIM TOKOM
(nap.10) 0~1200y; Bpemsi TopMmoXxeHus (nap.11)
cocrasnset 0~10c.

HanpsxeHue TopmoxeHus (nap.12) pasHo 0~30%.
[oCTynHo NMHenHoe TOPMOXEHME U OCTaHOBKa
camoBbiberom (nap. 71)

3aiwmTa oT neperpysok rno ToKy YpoBeHb 3awuTbl oT neperpy3ok 0~200% (nap.22)




OnucaHue npeobpasoBaTena 4acTtoTbl OT KOMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmomsbi

Cnocob 3agaHusa 4yacToTbl

YcTaHoBKa ¢ naHenu ynpaesneHus, curHan 0~5B nocr.
Toka, curHan 0~10B noct. Toka, curHan 4~20MA nocr.
TOKa, BbIOOP PUKCMPOBAHHBLIX CKOPOCTEN BpPaLLEHNS,
Yyepes nocnegoBaTenbHbI UHTEPENC.

MALO-perynuposaHue

Cwm. onncaHnue napameTpoB (nap.170~nap.183) B rmaese 5

MHoroyHKLMOHaNbHbIE KIEMMbI

Bbibop HanpaeneHusa BpalleHnsa (STF, STR), Beibop

ynpaBneHus BTOpOro Habopa napameTpoB (RT), 16-CKOPOCTHOWN peXnM
paboTkl (RH, RM, RL, REX), BHeLLHAA TennoBas 3awmrta
(OH), cbpoc (RES) n 1.4. (MoryT yctaHaBnuBaTbCs
nonb3oBaTtenem (nap.80~84, nap. 86, nap. 126~128)).
MHorogyHkum (SU, SE Map.40 |BpaiieHne asuratens (RUN),
OHasnbHble RUN, SE Map.129 onpengeneHue BbIxogHon YacTtoTsl (FU),
BbIXOAHbIE CpaBHeHWne 3aaHHOro 1 hakTU4eckoro
Knemmbl FU/10X, SE  |Nap.130 |sHauenus yacToTsl (SU), curnanuaauus
neperpysku (OL), onpeaeneHne HyneBoro
Toka (OMD), curHanusaums (ALARM),
MHorodyHKum
MHOrodbyHK KOHeLl, yyacTka nporpammbl (PO1), KoHew,
yrKL jonanbHoe A, B,C Map.85 |umkna nporpammel (PO2), n naysa B
NOHanbHbIE |BbIXOAHOE -
nporpamme (PO3), BbIXOAHOW curHan
BbIXOAHbIE  |pene
npeobpasoBatens 4yactoTbl (BP),
Knemmbl 8 y
BbIXO4HOM curHan paboyen yactotbl (GP)
AnanoroBbin |AM,5 MHoroyHKLMOHaNbHbIN aHanorosbii BbIX04
BbIX04 (0~10B)(AM)
Bbixoa: BbIxogHAaA YacToTa, BbIXOOQHON TOK
(nap.54).
MmnynbcHbin |FM,SD YactoTta uMnynbCHOro Bbixoda coctaBnseT
BbIXO[, 0~23000y,
KOHTpOnb BbIXOQHOW YaCTOTbl, KOHTPOSIb TOKA Ha BbIXoae,
Nhankaums
KOHTPOSb HanNpsXXeHWst Ha BbIXo4e U NPOTOKON ownbok (makc. 12
COCTOSIHMS
rpynn).
MaHenb NHavkaTop BpalleHus B MPSIMOM HanpaBfieHUn, MHOMKaTop
yrnpasrieHusi |CBeToAMOAHbI [BpalLeHsi B 06paTHOM HanpaBrneHnn, MHANKATOP KOHTPOMS

N nHamnkaTop

(8)

4YacCTOTbl, UHOUKATOP KOHTPOJIA HANpPAXXeHnA, MHOUKaTop
KOHTPOJ1A4 TOKa, UHONKATOP NepeKkniyYeHna pexmma, NHONKaTop
ynpasneHuna C PU u nHgmukaTop BHeLUHero ynpaBJrieHu4.

dyHKUMS Nnepeaayn aaHHbIX

Mepepayva gaHHbIX N0 RS485, n npotokon Shihlin/Modbus Ha
BbIGOp.

MexaHun3m 3awmTbl/
PyHKUMA curHanuaaumm

3alumTa oT KOPOTKOro 3amMblkaHUS Ha BbIXOAe, 3aluuTa oT
neperpysky no ToKy, 3alumMTa OT NepeHanpsikeHus:, 3awmuTa ot
NMOHMXKEHHOIO HaNpPshKeHus, 3aluTa oT neperpesa aAsuratens
(nap.9), 3awmTa OT Nneperpesa CMIOBOro MOAyIs, 3awmra ot

OLINOKM Nepeaayun AaHHbIX, U T.4.
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OnucaHue npeobpa3osamerisi 4acmombl

Temnepatypa
OKpYX.cpeabl
BnaxHOCTb OKpYX.

-10 ~ +40°C (6e3 3amep3aHus)

Hwxe 90% OTH. BNaxxHOCTH (6e3 koHaeHcaumm)

cpeabl
Temnepatypa 220 ~ +65°C
XpaHeHus

yenoeus B nomeuleHunn, 6€3 KOPPO3NOHHbIX ra3oB, 6e3
okpyxatoLLeit|Paboune ycrnosus » ’ PP ’
cpens! BOCMaMEHSOLLNXCA ra3os, 6e3 nbinu

BbicoTa v BuBpauust [Huxe 1000 m, Hke 5.9 m/c? (0.6G).
YpoBeHb 3aLmThl IP20
YpoBeHb

3arpsis3HeHust cpebl

Knacc 3awuTbl Knacc |

MexayHapoaHble cepTudmkaThl c € 0N29467




OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin
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3.3 MoHTaXxHble pa3Mepbl

3.3.1 Kopnyc A/B

T — —f
T
a5 il
Il
1 Il
Il
[l
q“: j “E_
| 6.3 6.3
W]
W
NN
T AT T o il -
Mogenb Kopnyc - -l W Wi H
(Mm) (Mm) (Mm) (M) (M)
SF-040-5.5K
SF-040-7.5K/5.5K-G
SF-020-5.5K
A 323 303 200 186 186
SF-040-7.5K/5.5K-G
SF-040-11K/7.5K-G
SF-040-15K/11K-G
SF-040-11K/7.5K-G
SF-040-15K/11K-G
SF-040-18.5K/15K-G B 350 330 230 214 195

SF-040-18.5K/15K-G

SF-040-22K/18.5K-G
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3.3.2 Kopnyc C

rar—ul
’ﬂ& ® SFsmmies | @ L:;-,__E_“ o o
| e 1aaa0
= ( = G
) 0000
1aonn
EEH 100000
. . q 0000
L (@ e @] - = 7 —+
J}E i
Wil
Wy
EELEELL ]
- T
20000000828090090000
10000000008008883508
09000000060000000000
M K L L1 W W1 H
OAeNk opnyc (Mm) (Mm) (Mm) (Mm) (Mm)
SF-040-22K/18.5K-G C 379 348 271 236 248
SF-040-30K/22K-G
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3.3.3 Kopnyc D/E/E

W2 f

A Z [

@Sﬁi[hﬂﬁm

|

SF smes

]
HH

L1

DANGER:Risk of injury and eleciric shock

\ Read the manual and follow fhe safety
instructions before use

A\ Isolate from supply and weit 10 minulss
befora removing this cover

A\ Ensure proper earth connection ——

CAUTION:Risk of fre

/\ Mount the invertsr on &
non-combustibls surface

Mogenb (Mm) | (mm) | (mm) | (Mm) | (Mm)

SF-040-30K/22K-G

SF-040-37K/30K-G D 561 510 300 277 220 270 9

SF-040-45K/37K-G

SF-040-55K/45K-G

SF-040-37K/30K-G

SF-040-75K/55K-G E 595 566 370 336 336 286 13

SF-040-90K/75K-G

SF-040-45K/37K-G

SF-040-55K/45K-G

SF-040-110K/90K-G
F 850 821 425 381 381 286 13

SF-040-132K/110K-G

SF-040-160K/132K-G
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OnucaHue npeobpasoBaTtena 4acToTbl OT KOMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmombl

3.4 O603HaYeHUE KaXaou getanu

3.4.1 3aBoackasg Tabnudka n moaenb

Mopenb ~

@' Shihlin Electric INVERTER

HoMuHanbHas BXoaHasi MOLLHOCTb
HoMWHanbHas BbIXOOHAS MOLLHOCTE MODEL : SF-040-132K/110K-G c €
POWER : 132KW/110KW -

INPUT : 240A/200A 3PH AC380~480V 50/60Hz

3asopckom Ne OUTPUT : 260A/220A MAX
CepuintHbin Ne 3PH AC380~480V 0.2~400Hz
e oI NMIRIANT  coeoor

SERIAL NO : FDUODOO1 yer:gy MADEINTAIWAN

3.4.2 KomnoHeHTbl kopnyca A/B

MNocrienoBaTensHbii uhTepdeiic RS485 SWH1 J J3n4
(AM/FM) (FU/10X)  (oTpuu./nonosx. noruka)

L]
[© 5]
SOURCE

L ——— yCTaHOBOHHbIVI BUHT

pasbem Ans umpoBon
KHOMOYHOI NaHenn=—"—"_ |

T VHAWKaTOPHI

LMdpoBas NaHenb
ynpaenexus (DUO1)
KNEeMMHbIV 6n0|</ ©

Lenu ynpaeneHus =
KNeMMHbI 6noK ____ @@ @BIOIe Dl
OCHOBHOW Lienu . 2 51 A | —

O60o3HaueHe KnemMm A e A [L

OCHOBHOVA Lienu 5 p

i
W, !ri! %ﬁ 3aBOCTKas! % | B | ;ﬁ
\\ KpenexxHoe oTBepcTue

1. PucyHOK BblILe OTHOCUTCS KO BCEM MOAeNAM € Koprnycom Tuna A v B.

2. Haxxmute n npynogHmuMmmnte omkcaTopbl BBEPXY KPbILLKKU, YTOObI €€ CHATD.

3. "OtBepcte ans kabenbHbIX BBOAOB" MNpedHa3HayYeHo Ana dukcauMm wn 3awuTbl
kabenbHbIX BBOAOB. [pn noakmnoyeHnn kabenbHbli BBOA HEOOXOAMMO MPONYyCTUTL Yepes
AaHHOe OTBepcTMe W NOTOM MNOAKMYUTL K Knemmam. [na coeanHeHna npoBOLOB
peKkoMeHOyeTCs UCNOomb30BaTb  XKryT.
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OnucaHue npeobpasoBaTtena 4acTtoTbl OT KoMnaHum Shihlin

OnucaHue npeobpa3osamerisi 4acmombl

3.4.3 KomnoHeHTbl Kopnyca C

. . SWH1 J J314
nocneaosarerbHbli uhTepdeiic RS485 (AM/FM) (FUIMOX) (oTpuL. / nonoxmT. noruka)

KpbILLKa BEHTUNATOPA

vHaukaTop nutaHus POWER

vHavkatop curHanus. ALARM

naHenb ynpasneHus (DUOT)

—

pasbemM gna naHenun ynpasneHns

KnemMMmHbIV 6nok Lenu ynpasrieHud
0603HaYyeHWe KemMmMm OCHOBHOM Lienu

KNEMMHbI BNOK OCHOBHOW LENU

| 3aBoackas Tabnuyka

YCTaHOBOYHbI BUHT

KkpenexHoe OTBepCTHe

1. PUCyHOK BblLLEe OTHOCUTCA KO BCEM Mogenam ¢ koprnycom tuna C.

2. OTKpyTUTE BUHTbI HA BEPXHEN KPbILKE, YTOObI CHATbL €e€.

3. "OtBepcte ans kabenbHbIX BBOAOB" MNpeAHa3HaAyYeHo And uKkcaumm wn 3awuTbl
KabenbHbIX BBOAOB. [1py nogkntoyeHMn kabenbHbI BBO4 HEOOXO4MMO MPONyCTUTL Yepes
AaHHOe OTBepcTMe W NOTOM NOAKMYUTL K Knemmam. [na coeauHeHna npoBoOLOB
pekoMeHayeTCs UCNOoMb30BaTb  XKryT.

3.4.4 KomnoHeHTb! kKopnyca D/E/F

KpenexxHoe oTBepcTue

BEHTUNATOP
KpbILLKa

.:-"'_F'_'_H-F
WHOUKATOP NUTaHuAa

L—"" POWER

|

CBETOAUOLHBIN 3KpaH

|~ naHenb ynpaenexns DUO1

pasbeM naHenu ynpasneHnsa _—1

KNEMMHBI Brok Lenu
ynpasneHus

—

0603HaveHne knemm
OCHOBHOW Lienu - 2

KNEMMHbI 6ok
OCHOBHOW Lienu

S, 5 BbIBOJ NPOBOAOB
il 6rioka ynpasneHus
oTBEpCTME ANs KabenbHbIX BBOOB
KpenexHoe oTBepcTie

1. PucyHOK BblILLIe OTHOCUTCS KO BCeEM Moaensm ¢ koprnycom tuna D, Eun F.

2. HaxXmuTe 1 npMnogHMMuTe 3aLleriku BBEPXY KPbILIKK, YTOBbI CHATb KPbILLIKY.

3. "OTtBepctme Onsa kabenbHbIX BBOAOB" MNpedHasHayeHo And dukcaumMm W 3alluThbl
KabenbHbIX BBOAOB. [1pn nogkntoyeHnn KabenbHbIM BBO4 HEOOXO4MMO MPONyCTUTL Yepes
JaHHOe OTBEepCTUe U MOTOM MNOAKMYUTL K Knemmam. [na coeauHeHust npoBOAoB
pekoMeHAOyeTCs UCNOoMb30BaTb  XKryT.
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl
3.4.5 PacnonoxeHue Knemm OCHOBHOIO KOHTYpa

e PacnonoxeHue knemm
Mpumedanwue: 1. Kopnyc A

R | S T |PlL|P+|N-|PR|] U|V | W

%@@@@@@@@@@

J‘ l J’ ABUraTenb
nntTaHune

R S P/+|P1 |[PR |N/-| U| V| W

l l nBuratens
nuTaHne

3. Kopnyc C

2. Kopnyc B

-

R | S T |P+|N-| U]|V

J J’ BuUratersb
nnTaHune & aren

4. Kopnyc D, Eu F

3

R | S T P/4| P1 | N/- V | W

cccecceee
nuTaHve

Oc:
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeamerisi 4acmombl

e MoakntoyeHne apoccensi NOCTOSIHHOMO ToKa

P/+| Pl P/+ | Pl
SoEE
A
opoccenb
n3BJieyb NOCTOSIHHOIO TOKa

MpumeyaHue: npeobpasoBatenu YyactoTbl ¢ Kopnycom C, E n F nmeloT BCTPOEHHbIN
Apoccernb NOCTOSHHOMO TOKa.

e [logkntoyeHne TOPMO3HOIo yCTpOIZCTBa

P/+ | N/-

TOpMO3HOE TOpMO3HOE

yCTpOVICTBO conpoTuneneHune

MpumeyaHue: npeobpasoBatenu YactoThl ¢ kopnycom C, D, E n F He nmeroT BCTPOEHHOTO
TOPMO3HOro TPaH3ncTopa, N03TOMY NOfb30BaTENb MOXET BblOpaTb TOPMO3HOE YCTPONCTBO
N TOPMO3HOEe conpoTumereHue. NpeobpasoBatenn YacToThl ¢ kopnycom A 1 B nmetot

BCTPOEHHbI TOPMO3HOW TPaH3UCTOP, NONb3oBaTeNb MOXET BbiOpaTh TOPMO3HOE
COMPOTUBIEHNE.

MpumeyaHue: OnncaHne KOpnycoB CM. B nyHKTe 3.3.
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

3.5 YcTaHOBKa U MOHTaX

3.5.1 lNepemelueHue

lNepeHocka npeobpasoBaTend 4acToTbl JOMNyckaeTcs TOMbKO 3a Kapkac, nepeHocka 3a
nepegHo nNaHenb WNU APYryld 4YacTb WHBEPTOpa MOXET NPUBECTU K MNOBPEXOEHUIO
ycTponcTaa.

3.5.2 XpaHeHue

[0 MOMeHTa yCTaHOBKW AaHHbIA Npubop AOMKEH HaxXOAMUTbCHA B YMaKOBKE, €CrM OH He
nucnonb3yeTcsi, TO AN COXPaHEeHUs rapaHTUMHbIX 06s3aTenbCcTB  HeobXoaAMMOo
npuaepXXnuBaTbCs CrneayrLwmnx YCroBUN XpaHeHUs:
1. lNMpeobpasoBaTenb YacTOTbl AOMKEH XPAHUTLCS B YACTOM, CYXOM NMOMELLEHUMN.
2. TemnepaTtypa okpyXawLen cpenbl AomkHa coctanaTtb -20°C - +65°C.
3. OTHocuTenbHasi BNaHOCTb B nomelwleHnn pgomkHa coctaenatb 0%-95%, He
ponyckaTb 00pa3oBaHNA KOHAeHcaTa.
4. CnepyeT u3beraTb XpaHeHUSs1 B MOMELLEHUSIX C HanMymeM KOPPO3MOHHOro rasa,
Xnakmx cpeg.
5. Haubonee nogxoasiiee MecTo XpaHeHUs — Ha MOoskax Uin cTennaxax.

Mpumeyanue: 1. MNpu cobnogeHMM CcTaHO4apTHbIX TpeboBaHUK, TakMX KakK BRAXHOCTb,
crnefyeT Takke m3beraTb pe3knx nepemeH Temnepartyp B MOMELLEHUM, YTO
MOXEeT NPUBECTU K MNOSIBNEHNIO KOHAEHCAaTa Unn neaa.

2. He pasmewante npeobpasoBatenb HEMNOCPEACTBEHHO Ha 3emne, OH
OOIMKEH HaxoOuTbCA Ha MOfiKax M OOMKeH ObiTb MOMELEeH B MakeT C
BNaronornoTutenemM B HEGaronpmusTHOM OKpY>KatoLLen cpeae.

3. Ecnn nepuog xpaHeHua npesblwaeT Tpu  Mecdua, TpeboBaHusa K
TemnepaType OKpyxatoLen cpeabl He AomKHbl O6biTb 6onbwe 30 rpagycos.
CnepyeT npuHMMaTb BO BHMMaHWE, 4YTO MNpU BbICOKMX Temnepatypax
ANEKTpoNUTUYECKMe KoHaeHcaTopbl 6e3 nogavu anekTpuyecTsa ObICTPO
TEPSAIOT CBON XapaKTEPUCTUKMN.

4. Ecnin  npeobpasoBaTtenu 4acToTbl, YCTaHOBIEHHblE B npubopax
ynpaBneHns wunu pacnpegenuTenbHblX LUTKaX, He WCMOMb3YHTCH, WX
cnegyeTt n3Bnedb U pasMecTUTb Ha XpaHeHWe B MOMELLEeHUs C YCIOBUSMHA
COrnacHo BbllLeyKa3aHHbIM TpeboBaHMSIM, €CNN OHW HE UCNOonb3yoTcs (Npu
0C000 BbICOKMX YPOBHAX BNAXXHOCTU UNU 3arpsa3HeEHns ).

5. OnekTponutnyeckne KoHaeHcatopbl 6e3 nogBoga anekTpuyecTtea B
TeYeHne [ONUTENbHOTO BPEMEHWU ObICTPO TEpPSAT CBOU XapakTEePUCTUKW.
Cpok xpaHeHusi 6e3 nogadnm anekTpudecTBa He AOSMKEH MpeBbIWaTbh OAMH
rog.
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

3.5.3 VHCTPYKLMA NO YCTAHOBKE NPU BO3HUKHOBEHUW 3N1EKTPOMArHUTHbLIX MOMEX

MNpeobpasoBaTenb YacToThbl, Kak U NOOOE 3NEKTPUYECKOE MMM ANEKTPOHHOE YCTPOMCTBO,
npu paboTe B cUCTEME SNEKTPOMUTAHUS SABNAETCS OLHOBPEMEHHO WCTOYHMKOM W
NMPUEMHMKOM 3MEKTPOMArHUTHbIX BOMH. COOTBETCTBEHHO Ha BXOAE M BbIXO4E MOryT
BO3HUKaTb 3NEKTPOMArHUTHblE noMexu. Ons paboTbl ycTponcTBa Hagnexaiwimm obpasom
HeobxoauMo, 4ToObl npeobpasoBaTesib YacTOTbl OblST YCTOMYMB K ONEKTPOMArHUTHbLIM
nomexam. [ns nNpaBUNbHOTO  (PYHKUMOHMPOBAHMA U  COOTBETCTBMS  CTaHAapTam,
yctaHoBneHHbiM CE, Heob6xoamMmo npuaepxmBaTbCst CNeayoLmX YyCroBUi Npu yCTaHOBKE:

1. BHeLllHAS anekTponpoBoaka.
B kauyectBe cunoBoro kabensi ot TpaHcopMaTOpPHON MNOACTaHUMM OObIYHO MCMONb3yeTCH
NATU- UK YeTbIpEXKUNbHbIN kKabenb. 3anpeLleHo, YToObl HerlTpanb U NPOBOA 3a3eMSIeHUs
NoaKNto4annchb K O4HOM LUNHE.
Kak npaBuno, kabenb ynpaBneHus (crnaboTouHbi) U cMnoBon kKabenb HaxoaaTcs B LWKady
ynpasneHus. Heobxoaumo nsberatb B3aUMHbIX 3M1EKTPOMarHUTHbIX HABOAOK MeXAy HUMM.
[Mpn MOHTaxe cuUrHanbHbIV Kabenb 1 cuoBble kKaberns OOMKHbI pacnpenenaTbCa Ha pasHble
y4yacTKn; pacnornioxkeHne Ha 6nuskom pacctosHumn (B npegenax 20 cm), napannenbHble n
nepecekaroLmecs kabens CTporo 3anpeLleHbl, KoOMe TOro, OHM He AO0SMKHbI ObITb cOBpaHbI
B Ny4oK. Ecnu curHanbHbI Kabenb OOMKEH NPOXOAUTbL MEXAy CUMOBbIMU Kabensamu, oHu
OOMMKHbI nepecekaTbes nog yrnom 90 rpagycos. [lapannenbHble M nepecekarolmecs
CUrHanbHble W CUMOBble MpoBOAA He [OOSKHbl Mnepecekatb JNEeKTPONPOBOAKY UMK
COeAVHATLCA B MyYKW, 0COBEHHO B Criyyae YCTaHOBKM NnomMexonogasnstowero gunbTpa.
Ecnn anekTpoMarHuTHble nomexu OyayT npoxoanTb 4epe3 COOCTBEHHYHD €MKOCTb,
BO3HMKHYT YABOEHHbIE NMOMEXM U NOMEXONOAABNASALWNNA PUNLTP BINAET U3 CTPOS.
O6blMHO B OOHOM wWKady ynpaBneHWs MOOKNIOYAETCA pasnuyHoe 3JNeKkTpuyeckoe
obopynoBaHue, Takoe Kak npeobpasoBatenb 4YactoTtbl, unbTp, MJIK, nameputensHbin
npubop, C pPasfiMyHOM CTeneHbk 3INIEKTPOMAarHUTHOM COBMECTUMOCTU. [loaTomy
HeobxoauMo KnaccnuumpoBaTtb JaHHOe obopyaoBaHMe Ha obopyaoBaHMeE, YCTOMYMBOE K
nomexam, n obopygoBaHue, YyBCTBUTENbHOE K noMexam. W obopynoBaHME C MOXOXMMMU
CBOMCTBaAMM [OJSPKHO YCTaHaBnNMBaTbCA B OAHOWM 30HE, a pasfnyHoe Mo CBOWCTBaM
obopynoBaHMe OOIMKHO yCTaHaBNMBaTLCA HA PACcCTOSAHUM, HE MeHbLue 20 cMm.

2. lNomexonogaBnsawWNN GUbTP Ha BXOAE, MarHUTHOE KONbLO Ha BXOAe W Bbixode
(npoxogHon gpoccerb)

[ob6aBneHne K BXO4HbIM KnemMMam nomMexonofasnstowero ounbTpa, KOTOpbIA U3onupyeT
npeobpasoBaTtenb 4acToThl M gpyroe obopyaoBaHue, MOXET CYyLEeCTBEHHO YMEHbLUUTb
nomMexu, wucxogsawue oT ceTu NUTaHus. YCTaHoBUTE BXOOHOW OpOCCerb COrnacHo aHHOM
pekomeHgauun, 4yto bygeT yooBneTBOpSATb ycTaHoBNEHHbIM CE npegenbHbiM 3HAYeHUsIM
NPOBOOMMOCTM U U3fy4yeHUsi. YCTaHOBKa AOMOMHUTENbHOro deppuToBoro gunbTpa Ha
BXOZe W BbIXo4e yryyLluuT nomMexornogasneHue.
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OniucaHue npeobpa3oeameriss Yacmombl

3. 3awuTHbIN 3KpaH
Xopoulee 3KpaHMpOBaHME W 3a3eMfleHMe MOryT 3HAYUTENIbHO CHU3UTb MOMEXM
npeobpasoBaTens 4acToTbl U MOTyT YNy4YlWnTb €ro NoMexoyCTom4mBoCTb. Vicnonb3oBaHue
3a3eMJ1eHHbIX 9KPaHOB M3 TOHKONMCTOBOrO MeTansfa C XOpoLlen 3NeKTPonpoBOAMMOCTLIO
NMOMOXET CHU3UTb MOLLHOCTb 3NIEKTPOMArHUTHOrO U3Ny4YeHus.

4. 3asemneHuve
lMpeobpasoBaTenb 4YacTtoTbl B npouecce paboTbl JOMMKEH ObiTb NPaBUIIbHO M HAAEXHO
3a3emrieH. 3asemrneHme HeobxoanMo He TOMbKO AN npaBusibHON paboTbl 060pyaOBaHUSA U
BGesonacHocTn, 310 Haumbonee nNpocTor, 3PEEKTUBHBLIA N HELOPOron crnocod pelueHus
npobnemMbl 3NeKTPOMarHUTHbIX NOMeX, YAeNATb BHUMaHue KOTOpon HeobxoauMo B NepBYHO
oyepenb. cM. rnasy "lMogknoyeHne NPoBOAKM K Knemmam".

5. Hecywas yactota

BenuunHa TOKOB yTEYKM 3aBUCUT OT BESIMYMHBI €EMKOCTU Kabenem n OoT Hecylen 4acToTbl
LLNM. YBENNYEHNIO TOKa YTEYKM CNOCOOCTBYIOT YBENUYEHNE HECYLLUEN 4YacCTOThl,
yanuHeHne kabensa K gBuraTento, yBenvyeHue nrowagn rnonepevyHoro cevyeHus kabens.
YMeHblleHe Hecylen 4acToTbl MOXeT 9PEEKTUBHO CHU3UTb TOK YTEYKM; €eCcnu
ncnonb3yeTcs ANUHHLIN Kabenb asuratens (6onbwe 50 M), Ha BbIXOAHbLIX KNeMMaXx AOSTKEH
ObITb YCTAHOBIIEH CETEBON APOCCENb UM CUHYCHbIN UNbTp. B TO XXe Bpemsi, yMeHbLUEHNE
HecyLen 4acToTbl MOXET 3EKTUBHO CHU3UTL NOMEXN OT TOKOB YTEYKM N n3nydeHus. [Npu
Hecywen 4vactote 2klL OHM ByayT cooTBeTCTBOBaTb YycTaHoBMeHHbiIM CE npegenbHbiM
3HaYeHNsIM NoMeX.
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OniucaHue npeobpa3oeameriss Yacmombl

3.5.4 YcTtaHoBKa

1. YctaHoBuTe npeobpasoBartenb Yactotbl B|2. [Mpn yctaHoBke Heobxoammo cobnogatb
BEPTUKANIbHOM MOSOXEHUN COOTBETCTBYMOLLEE paccTosHue Ao
oKpyatoLwmx 06 beKToB

Shibin 1

Inverter

5 CM fe— —{5cm

3. Temnepartypa okpyxawwen cpefbl Hel4. [NpaBurbHOE NonoXxeHuwe ONS YCTaHOBKWU B
AOMMKHA NpeBbIWaTh AONYCTUMbIE HOPMbI  |3aLLMTHOM Kopnyce

Shihlin
Inverter Touka
I BeHTunatop
TEMIIEpATypPbI
‘#5 CM e— —5 CMF- [ |
I
Qi
BeHTunsumnoHHoe HWH
.L oTBepcTue il
5cm D
]
iz
— ]

5. He yctaHaBnmBanTe npeobpasoBaTtesb YacTOTbl HA NOBEPXHOCTU N3 BOCMNIAMEHSIOLLNXCS

MaTtepuarnos, HanpuMmep, 4epeBo U T.A4.

6. He yctaHaBnuBante npeobpasoBaTesib YaCTOTbl B MeCTax, NogBEepPXXEeHHbIX BO3AENCTBUIO

B3PbIBOOMACHbIX ra30B, BOCM/IAMEHSIOLLIENCS NbISN.

7. He ycraHaBnuBante npeobpasoBaTesib 4acTOTbl B MeCTax, COAepXalMx B BO3gyxe

MacnsHbIA TyMaH W Nbifb.

8. He yctaHaBnuBanTe npeobpasoBaTtesnb YacToTbl B MECTax, NOABEPXKEHHbIX BO3AENCTBUIO

KOPPO3MOHHbIX ra3oB, BO34yXy C MPUMECAMMU CONMN.

9. He ycraHaBnuBante npeobpasoBaTenb 4YacTOTbl B MNOMELLEHUSIX C  BbICOKMMMU
TemnepaTypamMu 1 BbICOKOWN BMAXXHOCTbHO.

MpumeyvaHue: 1. TONbKO BbICOKOKBANMMUUNPOBAHHbBIA 3NEKTPOTEXHUYECKUI NEepcoHarn

MOXET MPOBOANTL YCTAHOBKY, 3NEKTPOMOHTAaX, OEMOHTaX U TexXHU4YeckKoe
obcnyxusaHue ycTpoucTaa.
2. ObecneybTe ycrnoBusi, yKkasaHHble B NMpuMMeYaHusax K ycTaHoBke. Ecnu
yKasaHnsa K ycTaHOBKe OblfiM BbIMOSIHEHbI HE MOJSIHOCTBID, YTO MPMBEMO K
noBpeXaeHnto npeobpasoBatens 4acToTbl WM HECYACTHOMY Criyyato,
npaBoOBOM OTBETCTBEHHOCTW Halla KOMMaHus He HeceT. B cnydae
BO3HWKHOBEHNSA BOMPOCOB, CBS3aHHbLIX C YCTaAHOBKOW, oObpaljantecb K
npoun3BoaUTENIO.
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

3.5.5 OnekTponpoBoaka

BricTpoaeticTayoLme
> npegoxpaxuteni/

) aBToOMaT 3alUnTbl

!
o o

T

MarHuTHBIN KOHTaKTOP

CeTeBoil Apoccernb Ha Bxoae

N\
N

‘ dunbTp MM ‘

TopMo3HoOW pesncTop

R/LT  S/L2 T/L3 @ p

PR

U/Tt  V/T2 W/T3 @

) )
A4 A4 S —

Topmo3Hon Moaynb

MpoxoaHow apoccenb

CeteBoW gpoccenb Ha Bbixoae

[Opuratens

OniucaHue npeobpasoeamerisi 4acmombl

NcTOYHUK CobntoganTe TpeboBaHus K

nuTaHus 9NEKTPONUTaHUIO, YyKa3aHHble B HacTOSLLEN
NHCTPYKLMW.

YcTponcTsa [na 3awuTbl YacToTHOro npeobpasoBartens

3aWmnThbl OT | HeobxoaMmo ncnonb3oBaTtb

npeBbILLEHNS ObICTpoAencTByIOWME NPeaoXpPaHUTENUN WUNn

TOKa B Luenu aBToOMaTMyeckne BbIKMOYaTenu, KoTopble
MOXHO BblOpaTb B n. 3.7.1. Mpwn
BKITHOYEHMUM nuTaHns npovcxoanT
KpaTKOBpEeMEeHHO€e MNpeBbILLEeHNe TOKa B Lienu,
obycnosneHHoe 3apsaom CUNOBbIX
KOHAEHCaTOpPOB.

MarHuTHbIn He cnegyet wucnonb3oBaTb MarHUTHLIN

nyckatenb KOHTaKTOp Ans  3anycka W OCTaHoBa
aBuratens, Tak Kak 93TO YMEHbLUMT CpOK
cnyx06bl YacTOTHOro npeobpasoBartens.

CeTteBom [Onsa ynydweHna BXOAHOro KoaduumeHTa

apoccernb Ha | MOLLHOCTH yCTaHaBnuBaeTcs ceTeBou

BXoae apoccenb.  [OnuHa  npucoeanHUTENbHOro
kabensa oT pgpoccens go npeobpasoBaTens
JomkHa ObiTb MmeHee 10 M, cMm. .

MpoxogHon lNpoxogHon ppoccenb KWcnonb3yeTcs Ans

apoccernb YMEHbLUEHUS pagnonomMmex, ocobeHHO ecnu

(dbepputoBoe psgooM C  npeoOpasoBaTenieM  4acToTbl

KOnbL0) YyCTaHOBIEHO obopynoBaHue,
YyBCTBUTENbHOE K  3NEKTPOMarHUTHOMy
N3Ny4YeHuIo. Apoccenb aBnseTcs
A(PPEKTUBHBLIM A5 CHUXKEHUS LLyMa, Kak co
CTOPOHbI BXOA4a, Tak U CO CTOPOHbI BbIXxoAa.
KayecTBO 3aTyxaHusa Noaxo4auT ANs LWMPOKOro
cnektpa ot AM vactot go 10 MI'u.

dunbTp Wcnonbayetca ans YMEHbLLEHUS

3NEKTPOMArHUTH. | 3NEeKTPOMarHUTHbIX NOMEX.

nomex

Topmo3sHom Mcnonb3yeTca npyu HeobxoanmMocTn BbICTpom

Moaynb OCTaHOBKM ABUraTens.

CeteBom Amnnutygbl  Bblibpoca  HanpskeHns B

apoccernb Ha | gBuratene 3aBUCAT OT ANWHbI  kabens

BbIXOo4e asuratend. CeTeBonM p[pocceflb B TakoMm
cnydyae HeobxoguMMoO YycTaHaenuBaTb Ha

BbIXOAE 4acToTHOro npeobpasoBaTens. CM.
NyHKT 3.7.6.
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3.5.6 PacnonoxeHne knemm 1 NnpoBoAHbIE COeaANHEHUS

NFB/MCCB MC ‘

T
3(p ’_ﬂpoccenb R
Mratme—C  Om————1 AC S
YO
—6 o—
A N—— OPC
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========Mepbl NPEAOCTOPOXHOCTMU:

1. Ha pucyHke, npeactaBneHHOM Bbille, NpoBoda 60MbLIOro ceveHns SBNATCS NpoBogamMu CUIIOBON
uenu; Bce ocTanbHble — NpoBoAa ynpasnsoLLen Lenu.

2. [ns ucnonb3oBaHUSA BHELUHEW Tennosown 3awuTel, cM. nap.80-nap.84, nap.86, nap.126-nap.128 B
rnase 5.

3. Y6eaunTtecb, 4to PC 1 SD He 3aMKHYTbI Mexay cobon.

4. Mexgy P n P1 moxHO BbIGpaTb gpoccenb NocTosaHHOro Toka. Korga gpoccernb NOCTOSIHHOMO TOKa He
ucnorne3yetcd, 3akopotute P u P1.

5. MNpwu BbIGOPE PyHKUMN FM ans BbixogHowm knemmbl FM/AM, 6a30BON KNEMMOW 3a3eMEHNS CHMTATBCS
SD. [leTanbHoe onucaHne cm B Nap.64.

6. MNMoakntoyeHne TOPMO3HOIo pesncTopa Mexay knemmamu P n PR BO3MOXHO TONbKO A5 KOPNyCOB Tuna
A v B. Ina noakno4eHnsa TOpMO3HOro ycTponcTea kopnycos Tuna C, D, E, F mexay knemmamu P 1 N,
cMm. B nyHkTe 3.4.5 ("PacnonoxeHne KrieMm OCHOBHOIO KOHTypa')
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

MprmeyaHue: 1. NHdopmaLmio N0 MHOrOMYHKUMOHANbHbLIM KnemMmaMm ynpasneHnss cMm. nap.80~nap.84,
nap.86 v nap.126~nap.128; nHcdopMaumio No MHOMOMYHKUNOHAMNBHbIM BbIXOOHBIM
KriemmMam cm. nap. 40, nap.85, nap.129 n nap.130.
2. B MHOrocyHKUMOHanbHbIX Knemmax ynpasneHus npeobpasoBaTtenien YacToTbl Ccepum
SF ¢ nomMoLLb0 NEPEMBIMKN MOXHO BbliOpaThb pexxum "Bxod ¢ oTpuuaTtenbHOn Nornkon'
unun "Bxog ¢ nonoxutensHom nornkoin". Ecnu nepembliyka ¢ IEBOW CTOPOHbLI, BbiGpaH
pexum "Bxog C oTpuuaTenbHOW NOrMkomn", ecrnn nepembldka C MpaBon CTOPOHDI,
BblOpaH pexum "Bxoa ¢ nonoxuTenbHOM Nornkoin”. Kak nokasaHo Ha pUCYHKe:

u [ |

| |
Bxoa ¢ oTpuuatensHom Bxon ¢ nonoxutenbHom
nornkon normkom

HeszaBrvcMmMo OT TuMnNa MHOrOMYHKUWOHAmMbHbLIX KNEMM YyrNpaBneHusi, BCS BHELLHAS
KOHpMrypaumsa paccmaTtpmBaeTcs Kak NpoCcTon nepekntodaTens. Ecnv nepekntovatens
B MOJIOXKeHUM "BKM.", curHan ynpaeneHus OygeT HanpaeneH K KriemMMaMm, ecnu
nepekroYaTens B NONOXeHUN "BbIKI.", CUrHan ynpasrieHnst He NogaeTcA.

Ecnu BbiGpaH pexum "Bxond ¢ oTpuuatesnbHOW NOrMKON", OYHKUUS KNEMMbI aKTUBHA,
Korga oHa 3amkHyTa Ha SD wunu nogkntoyeHa K BHewHeMmy [J1K. B atom pexume Tok
BbITEKAET M3 COOTBETCTBYIOLLEN KMNEMMbl, KOrga OH HaxoguTCs B MOMOXeHun “BKM.".
Knemma SD gBnsetca obuwen nns BXOAHbIX curHanoB. Ecnu gns TpaH3ucTopa
UCMOMb3yeTCH BHELIHWUIA UCTOYHMK MUTaHUS, B KadecTBe OOLLen KneMMbl UCMOoNb3ynTe
knemmy PC ons npegoTBpalleHnst HenpaBuibHOM paboThl U3-3a  TOKa YTEUKMN.

Mpeobpasosarerns MpeobpasoBarenb
Hacrore! 4acToThI
STF \ 22 NnK
— 4 STF gz
STR
_ v STRy#

PC
t PC
Y 1
sD ngé DC é
[ 24B
SD

[ 7 L7 [

Bxopg c oTpuuatenbHon NOrvkoi: Bxoga ¢ oTpuuaTtenbHon NorMkon:
MHOroghyHKLUMOHaNbHas knemma ynpasneHusi MHOroyHKLMOHanbHas knemMmma ynpasneHns coeiHeHa
3aMKHYTa HernocpeacTBEeHHO Ha SD C Pa3oMKHYTbIM konnekTopom MK
MpeobpasoBaTenb
nnK yacToTbl
STF vF
STR vF
PC
oc
24B DC &
sD 24

Bxopa ¢ oTpuuatensHoi norvkon: MHoroyHKUMOHanbHas knemma
ynpaBneHns coeanHeHa ¢ pa3oMKHYTbIM komnnektopom MK
1 BHELUHUM UCTOYHMKOM NUTaHUS
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

Ecnun BblOpaH peXmnm "Bxog, C  MONMOXWMTENbHOW  JIOMMKORW",  QOYHKUUSA
MHOFOYHKLIMOHANBHOMO YNpaereHns, KNneMma akTUBHAa, Korda OHa 3aMkHyTa Ha PC
unu coegmHeHa c¢ BHewHuM [J1K. B aToM pexmme TOK BTeKaeT B COOTBETCTBYHOLLYHO
Knemmy, koraa oH B nonoxeHun "Bkin.". Knemma PC B gaHHOM cny4vae siBnsieTcsi ooLlen
ANA BXOOHbIX curHanoB. Ecnn ans TpaH3ucTopa MCNOMb3yeTcs BHELUHUA MCTOYHMK
NUTaHUs, B Ka4ecTBe 00LLEN KNeMMbl UCMOnb3yinTe knemMmy SD anst npegoTBpalleHns
HenpaBWIbHOM paboTbl U3-3a  TOKa YTEYKMU.

MpeobpasoBaresnb Mpeobpasosarens
4acToThbl MK YacToThbl
— STF {a’«' STF *“"_
o o d
X STR3# STRi#
o O
SD SD
DC/ T DC
248 2
PC d ) PC
BxoA ¢ NonoxuTensHoi Normkon: Bxon ¢ NonoXxuTenbHOW NOrMKON: MHOrodyHKLUOHaNbHas
MHOTOPyHKLMOHaNbHas KNeMMa ynpaeneHus KneMma ynpasneHust CoeauHeHa ¢ OTKPbITbIM
3aMKHyTa HenocpeacTBeHHO Ha PC amutTepom MK
Mpeobpasosatensb
MnK 4acToTbl

STF {/;,
STR{/;_

SD

Bxop ¢ nonoXuTenbHOM MorMkon: MHOrodyHKLOHanbHast
Knemma ynpaBneHus coeivHeHa C OTKPbITbIM SMUTTEPOM
MK 1 BHELWHUM NCTOYHUKOM NUTAHUS

24



OnucaHue npeobpasoBaTtena 4acToTbl OT KoMmnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

KnemmMbl cunoBoro 6roka

O6o3HaveHune MpumeyaHus
KneMmbl
R-S-T MoaknoyeHne K aNeKTPonuTaHuio OT ceTy obLero NoNb3oBaHUs
U-vV-w MoakntoyeHne K TpexdpasoBOMY aCMHXPOHHOMY ABUraTesto
P-P1 MoakntoyeHme K gpoccerito NOCTOSHHOIO ToKa
P-PR MoakntoyeHve K TOPMO3HbIM pes3uctopam.
(Mpumeyvanwue 1, 2)
P-N MogkntoyeHve K TOPMO3HOMY MOAYIo.
(MprmeyvaHune 3)
Knemma 3asemneHuns ana npeobpasoBaTtens yactoTtbl. / [na cepun
440B fosmkeH ncnonb3oBaTbCA OTAENbHbIA 3a3eMMNAIOLLMA MPOBOLHMK.
(MprmeyvaHue 4)

MpumevaHue: 1. [ins npeobpa3oBaTtenen 4acToTbl cepum SF TOPMO3HOW pPe3ncTop B KOMMJEKT He
BxoauT. MoagpobHyto nHdopmaumo cm. B nyHkTe 3.4.5 1 3.7.3.

2. OTHOCUTENBHO AaHHbIX O pereHepaTMBHOM HanpskeHun, cM. nap. 30 B rnase 5.

3. P u N - 3710 nonoxurernbHasa n oTpuuaTeribHas KrnemMmmbl 3BeHa NOCTOSAHHOIO TOKa
npeobpasoBaTtens 4YacToTbl. [Ang yBenM4yeHnss TOpMO3HOro MOMEHTa, PEKOMEHAYETCSA
npuobpectn onuuio "MoAyNb TOPMOXEHMS", KOTOPLIA MogkovyaeTcss Mexay
knemmamn P u N. "Moaynb TOpMOXeHus" MoxeT 3ddeKkTMBHO paccenBaTb
reHepaTopHyld 3Heprnw OT pfABuraTenss K npeobpasoBaTento 4acToTbl Mpu

@ TOPMOXEHUN. Ecnu BO3HMKNM BOMPOCbI NPWU  MOKYyNKe "MOAyns TOPMOXeHuns",
obpallanTech k NpOM3BOAUTENHO.

4. B uenax ©e30nacHOCTM U YMEHbLUEHUST MOMEX, KIeMMbl 3a3eMIeHus

@npeoGpasoBaTenﬂ 4YacTOoTbl OIMKHbI ObITb XOpPOLWO 3a3eMreHbl. Bo nsbexaHune

yOAPOB 3MEKTPUYECKUM TOKOM U BO3HWKHOBEHUS MOXapa, BHELUHUIA MeTannmnyeckuii
NMpoBOA, 3neKTPUYeckoro obopyaoBaHWs OOMMKEeH ObiTb KOPOTKUM WM TONCTbIM, OH
JO/KeH  OblTb  CoeauMHeH CO  creuuanbHbIMM  KMEMMamu  3a3eMJIeHust
npeobpasoBaTtens 4acToTbl. pu UCMNONb30BaHWM HECKONbKUX NpeobpasoBaTenein
4acTOTbl, PACMONIOXXEHHbIX BMECTE, BCE OHW AOMMKHbI ObiTb MOAKIOYEHbI K OGLLEN
Knemme 3asemneHus. CMm. criedyrowmin pUcyHoK, YToGbl y6eauTbecsi B OTCYTCTBUM
NeTnu Mexay KneMMamu 3a3emreHnst

O O X

UL L

Jlyurinii BapuanT . = . =
Y P CpenHuii BapuaHT Xymmuit BapradT
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpasoeamerisi 4acmombl

Knemmbl ynpaBneHus

O6o3HaveHne |Obo3Hau. .
Tun KNemMmbl [MpymeyvaHus 1 onucaHue yHKUUN
KNnemMmbl YyHKLMM
STF Onuus
STR Oonumsa
RL Oonumsa
3T KNeMMbI SBMAKTCA MHOrOMYHKLNOHANBbHBIMU KIEMMaMu
RM Onuunsa ynpaBneHus (Pexmnm nepeknovaeTcss Mexay oTpuuaTenbHON
RH Onuua |(sink)/nonoxntensHom (source) NOrnkon).
AU Onuws HeTtanbHyto  nHdpopmaumio cm. nap.80~nap.84, nap.86,
Bxopa curHana nap.126~nap.128 B rnase 5.
RT Onuusa
nepekntoyeHus
MRS Onuusa
RES Onuus
SD SD Oowwmn koHTakT ana STF, STR, RL, RM, RH, AU, RT, MRS, RES
n FEM.
PC PC B pexvme "Bxoa ¢ NONOXUTENBHOW forMkon” obecnevmBaeTcs
obuee nuTaHne +24B ons Bbile NEPEYNCIIEHHbBIX KNEMM.
10 BHyTpeHHee nNuTaHve Ha JaHHOW Knemme cocTtaBnseT +5B.
B 5 BxogHas knemma curHana HanpsikeHna 0~5B nnn Map.38
X0 p.
A 0~10B, ncnonb3yetca A4nsa 3agaHus 4acToThbl.
aHanoroeoro
BxogHasa knemma TokoBoro curHana 4MA~20MA,
curHana 4 Map.39
ncnonb3yeTcs ANng 3agaHns 4acToThbl.
5 O6wmn koHTakT anga 10, 2, 4 n AM.
A A-C HopmanbHO pa3oMKHyTble KOoHTakThl, B-C HopmanbHo|
PeneiHbIn BbIXOA B 3aMKHYTbI€ KOHTaKTbl. CM. nap.85
c MowHocTb KoHTakTa VDC30B / VAC230B-0.3A.
sSuU Onuusi  |Knemma Takke MOXET Ha3blBaTbCs "MHOrogyHKUMOHamNbHas
BbIxogHaa knemma". ObosHadeHne pyHKLMM MOXKET ObiTb
Bbixog ¢ RUN Onuus 0 YHKL
OTKPbITHIM onpegeneHo nap.40, nap.129~nap.130. [leTansHoe onucaHne cmj
KOMNEKTOpOM FU Onuus  |g pnap.40, nap.129~nap.130 B rnase 5.
SE SE OOBLLUMIA KOHTAKT BbIXOL4OB C OTKPbITbIM KOJISIEKTOPOM.
MogkntoyeH K BHELIHEMY aHanoroBOMy YCTPOWCTBY UMK
AHanoroBas/ y
YacToToMepy ANnd onpedeneHnsl BbIXOQHOW 4YacToTbl UMK TOKa.
UMNynbCHas
onHa AM/FM Honyctumas TokoBas Harpyska: 1MA, 1440 wumnynbc/cek npu
BbIXoAHas
A 60Iy. Cm. nap.54, nap.55, nap.56, nap.64, nap.187, n nap.191 B
Knemma
rnaee 5.
UHTepdenc
nepegayu A/GND/B Pasbem 1 knemmbl nocrnegoBaTtenbHoro nHtepdgenca RS485
OaHHbIX
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

3.5.7 Mepbl npeaoCTOPOXKHOCTU NPU MOHTaXe

ONEKTPOMOHTaX OCHOBHOW LieMNu:

1. He nogknioyante npoBOAa 3MeKTponuTaHna K BbIXo4HbIM Knemmam  U-V-W
npeobpasoBaTtens 4acToTbl, KOTOpble npefHa3HadYeHbl AN MNOAKITHYEHUS
Asuraternen, B NPOTUBHOM crnyyae npeobpasoBaTernb byaeT noBpexaeH.

2. He yctaHaBnuBante omnbTpyOLWKMX KOHOEHCATOPOB, MPO303alUUTHbLIX pa3psaHUKOB U
3NEeKTPOMarHUTHbIX KOHTAKTOPOB CO CTOPOHbI BbixoAa npeobpasoBaTernis 4acToTbl.

OneKTPOMarHUTHBIV KOHTaKTOp

N

DunbTpyOWUIA
KOHAeHcaTop

MpeoGpa3oB..
YacToThbl

3. He wucnonb3ynte  3NeKTPOMarHUTHbIE  KOHTaKTOPbl  MAW  aBTOMaTU4eCKue
BbIKMOYATENN B LENW NUTaHUS ANS 3anycka UM OCTaHOBKWM ABUraTens.

4. Yb6epgutecb, 4YTO Kopnyc npeobpasoBaTenia 4acTtoTbl M ABUraTteflb 3a3eMieHbl BO
n3bexaHne nopaxxeHusi nepcoHana arekTpPUYECKUM TOKOM.

5. UYTo6bl NpaBUnbLHO OMNpPeAennTb CeYEHNE CUMOBbLIX NMPOBOAOB U COOTBETCTBYHOLLMNX
KNeMmMm, aBTOMAaTMYECKMX BLIKIOYATENEN U INEKTPOMArHUTHBLIX KOHTAKTOpPOB, CM.
nyHKT 3.7. Ecnn npeobpasoBaTenb 4acTOTbl PacrnosyioXXeH ganeko OT ABuratens,
ncnonb3ynte kabenb GonbLiero cevyeHuss Ans obecnevyeHnsa nNageHus HanpsKeHus
He 6onee 2B. (O6wasa anvHa kabensa He gomkHa npesbiwaTb 500 m).

6. Co CTOpPOHbI UCTOYHUKA MUTAHUSA U CO CTOPOHbI Harpysku cnegyeT MCNosb3oBaTb
KNnemMMbl C U3onsymen.

7. B TeyeHne HEKOTOPOro BPEMEHM MOCIIE OTKMYEHMS NMUTAHNA BCE ELLe NPUCYTCTBYET
onacHoe HanpsbkeHne mexay knemmamu P-N, noaTomy, He npukacamTecb K HUM B
TeyeHme 10 MuHyT BO nsbexaHue ygapa TOKOM.

MoHTax NpoBOAOB yNpaBnaoLWen Lenu:
1. Ina curHanbHOro BXxoZa [AOJKHbl WCNOSb30BaTbCA M30NMPOBAHHbIE MNPOBOAA,
MEeTanMYeCcKM 3KpaH KOTOPbIX AOSMKEH OblTb 3a3€MIEH.
2. [Ons MmoHTaxa npubOpPHOro LWMTKa pEKOMEHOYETCS UCMONb30BaTh NPOBOAA CEYEHNEM
0.75 Mm% YTOBbI CHATL GO U30NALMM, NPUAEPXMBANTECH CreAYIOLLEro PpUCYHKa.

P

—

6 MM +1 MM

3. lpoBoga ynpaBneHUa OOMKHbI HaxoOUTbCA KakK MOXHO Aarblie OT CUIOBbIX
kabenen. CoeaguHeHMe CUrHanbHbIX MPOBOAOB C CUMAOBbIMM LENAMU CTPOro
3anpeLleHo.

4. B npeobpasoBartene 4yactoTtbl knemmbl SD, SE n 5 nsonuposaHbl gpyr oT gpyra.

5. MOMEHT 3aTSXKNU BUHTOBbIX KNEeMM JOJTKEH ObITb OKOJO 2Kr*cM.
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OnucaHue npeobpasoBaTena 4acTtoTbl OT KOMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

MpumeyaHue: 1. BuHTbI KnemmHoro 6noka [orfmkHbl OblTb NNOTHO 3aTaHyTbl. Ocoboe
BHMMaHWe crnegyeT yaenuTb Tomy, 4ToObl B npeobpasoBartene 4acTtoThbl HE
OCTanucb OTpe3aHHble KyCKU NPOBOLOB.

2. Tonbko BbICOKOKBaNUOUUUPOBAHHbBIN 3MNEKTPOTEXHUYECKUI NepCcoHan
MOXeT NPOBOAUTb YCTAHOBKY, 3MIEKTPOMOHTAX, JEMOHTaX N TeXHUYeCKoe
obcnyxmBaHne yCTpOMCTBA.

2. ObecneybTe ycnoBusi, ykasaHHble B NMpMMeYaHusX K yctaHoBke. Ecnu
YKa3aHus K yCTaHOBKE ObInN BbIMOSIHEHbI HE MOSTHOCTBIO, YTO MPUBENO K
noBpexaeHnto npeobpasoBaTtensd 4acTOTbl WM HECYaACTHOMY Criyyato,
NpaBOBOW OTBETCTBEHHOCTWM Halla KOMMaHWa He HeceT. B cnydvae
BO3HWKHOBEHNSA BOMPOCOB, CBSA3aHHbIX C YCTAHOBKOW, oObpaliantecb K
NpPoOM3BOAUTENIO.
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3.6 BknroyeHune/BbIKNOYEHUE BCTPOEHHOrO paano4acToTHoro dounsrpa

OnAa BKNOYEHUA U BbIKITIOYEHUS BCTPOEHHOrO PaAuMo4vYacToTHOro unbTpa CRYXUT
nepembiyka (AKamnep) Ha nNuueBOW naHenu npeobpasoBaTens. Korga nepemblyka
yCTaHOBreHa, obwun npoBoa unbTpa coeaMHEH C 3a3eMIiAoWen KIeMMoW
npeo6pasoBaTtens. [lpyu 3TOM TOK yTeUYKM Ha 3eMISIl0 HECKONbKO Bo3pacTtaeT. Ecnu
YPOBeHb pPaguo4acTOTHbIX MOMeX OT npeobpa3oBaTens He ABNAETCA KPUTUYECKUM,
BCTPOEHHbIN (PUNLTP MOXHO BbLIKIIOYUTb, CHAB NepembliyKy. lNepembluka gorkHa
ObITb CHATa ANA npeaoTBpalleHUs MNoBpeXAeHUsa dunbTpa nNpu  NUTaHUM
npeobGpa3oBaTens oT ceTn 6e3 3azemMneHnsa n Heutpanu (IT).

R g

£

et

LA

======Mepbl NPegOCTOPOXKHOCTH

1. MNocne nogayv nuUTaHuWa K MpeobpasoBaTento 4acToThbl, HE OTKMH4YanTe nepemblyky. Nepen
OTKIMOYEHNEM MUHU-NEPEMBIYKU cnedyeT yoeanTbCsl, YTO CUINOBOE NUTAHME OTKITIOYEHO.

2. Ecnn nepexogHoe HanpsikeHue Bbilwe 1000B, MoXeT BO3HMKHYTb paspsd B MEX3MNeKTpoaHOM
3a3ope. Kpome TOro, anekrpomarHUTHas COBMeCTUMOCTb npeobpasoBaTterns 4acToThbl B Criyyae
OTKIMOYEHUS NepemMbldkn ByaeT HUXe.

3. He oTkniovarite nepembluky, Korga WCMNOMNb3yeTcs [MyxOo 3as3eMrieHHas Hentpanb. YTo6bl
nsdexatb MNOBpPeXOeHNs npeobpasoBaTens, MepemMbiuka [[OMKHa ObITb OTKMOYEHa, ecnu
npeobpasoBaTenb 4YacTOTbl YCTAHOBMEH B He3a3eMIIeHHOW CUCTEME 3MeKTponuTaHus unn B
3a3eMJIEHHON CUCTEME 3MEKTPOMNUTaHMS C BbICOKMM conpoTurieHnem (cebiwe 30 Om), unm B
conpsiKeHHow 3a3emrieHHon TN cucteme.

4. Tllepembldka He MOXeT ObITb OTKMAYEeHa NpW MPOBEAEHUU WCMbITaHUA W30MNSAUMM BbICOKUM

HanpsKeHneM.
5. Tlepembidka (axamnep) ncnomnb3yeTcsa TonbKo B Moaensx ¢ kopnycom C, D, E n F. OnucaHue cm.

B nyHkTe 3.3)
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OnucaHue npeobpasoBaTtena 4acToTbl OT KoMnaHum Shihlin

OniucaHue npeobpa3oeameriss Yacmombl

3.7 KoHdurypaumsa cuctemMmbl

3.7.1 ABTOMaTUYECKUWM BbIKNKYaTENb

Mooxoaawmnm tmn
Tun MoLLHOCTS yCTpONCTBa 3aLmThl ) Moaxogawmm Tmn
npeobpasosaTens MoLHoCTb HCTOUHMKA (NFB (aBTOMaTU4ECKMI|  MarHUTHOrO
4ACTOTHI apurartens . BblkntoyaTens)/MCCB KOHT.alfTopa (MC)
(nyckatenb) (Shihlin Electric)
(Shihlin Electric)
SF-020-5.5K 220B 7.5 n.c.| 12 kBA BM60SN3P50A S-P25
SF-040-7.5K/5.5K-G | 220B 10n.c.| 17 kBA BM60SN3P60A S-P25
SF-040-11K/7.5K-G | 220B 15n.c.| 20 «kBA BM100SN3P100A S-P35
SF-040-15K/11K-G 220B 20n.c.| 28 kBA BM160SN3P125A S-P50
SF-040-18.5K/15K-G | 220B 25.c.| 34 kBA BM160SN3P160A S-P65
SF-040-22K/18.5K-G | 220B 30n.c.| 41 «kBA BM250SN3P175A S-P80
SF-040-30K/22K-G 220B 40n.c.| 52 kBA BM250SN3P225A S-P90
SF-040-37K/30K-G 220B 50n.c.| 65«kBA BM250SN3P250A S-P150
SF-040-45K/37K-G 220B 60n.c.| 79 kBA BM400SN3P300A S-P180
SF-040-55K/45K-G 220B 75n.c.| 99 kBA BM400SN3P350A S-P220
SF-040-5.5K 440B 7.5n.c.| 11.5 kBA BM30SN3P30A S-P21
SF-040-7.5K/5.5K-G | 440B 10n.c.| 16 kBA BM30SN3P30A S-P21
SF-040-11K/7.5K-G | 440B 15n.c.| 20 kBA BM60SN3P50A S-P30T
SF-040-15K/11K-G 440B 20n.c.| 27 kBA BM60SN3P60A S-P40T
SF-040-18.5K/15K-G | 440B 25n.c.| 32 kBA BM100OSN3P75A S-P40T
SF-040-22K/18.5K-G | 440B 30n.c.| 41 «kBA BM100OSN3P100A S-P50T
SF-040-30K/22K-G 440B 40n.c.| 52 kBA BM160SN3P125A S-P50
SF-040-37K/30K-G 440B 50n.c.| 65 «kBA BM160SN3P160A S-P65
SF-040-45K/37K-G 440B 60n.c.| 79 kBA BM250SN3P175A S-P80
SF-040-55K/45K-G 440B 75n.c.| 100«kBA BM250SN3P250A S-P80
SF-040-75K/55K-G 440B 100n.c.| 110xBA BM400SN3P300A S-P150
SF-040-90K/75K-G 440B 120n.c.| 137xBA BM400SN3P300A S-P150
SF-040-110K/90K-G | 440B 150n.c.| 165kBA BM400SN3P400A S-P150
SF-040-132K/110K-G| 440B 175n.c.| 198kBA BM600SN3P500A S-P300
SF-040-160K/132K-G| 440B 215n.c.| 247«kBA BM600SN3P630A S-P300
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3.7.2 Cneundukauma cunoBbix kadenemn / cneumdukaumsa Knemm

Cneuundoumkaums cunoBbix kabenen

Cneuundomkaums 3axaTtus
Knemm
(VICI'IOJ'Ib3yeTCFI CcunnoBbiMU

kabensmn)
Twun Kabenu gnsa Kabenun gnsa
Kabenu gns
npeobpasoBaTtens | NOAKMYEHMS K CETU NOAKNIOYEHUS K Kabenu ansa
NOAKNIOYEHUS
4acToThbl nUTaHUA Yepes BbIXO4Y Yepes NoOAKNKYEeHns
K ceTu
knemmbl RST knemmbl UVW K BbIxo4y
nuTaHus
KabenbHble [MomeHT| KabenbHbie |MoMeHT Yenes Yyepes
HaKOHEYHMKU |3aTSXKKU|HAKOHEYHUKN|3aTSKKN P knemmbl UVW
2 2 knemmbl RST
(MMm©) (krc-cm) (Mm?) (krc-cm)
SF-020-5.5K 55 30 55 30 55-5 55-5
SF-040-7.5K/5.5K-G 14 30 8 30 14 -5 8-5
SF-040-11K/5.5K-G 14 30 14 30 14 -6 14 -6
SF-040-15K/11K-G 22 30 22 30 22-6 22-6
SF-040-18.5K/15K-G 38 30 38 30 38-6 38-6
SF-040-22K/18.5K-G 38 30 38 30 38-6 38-6
SF-040-30K/22K-G 60 200 60 200 60 -6 60 -6
SF-040-37K/30K-G 80 200 80 200 80-10 80-10
SF-040-45K/37K-G 100 200 100 200 100 - 10 100 - 10
SF-040-55K/45K-G 100 200 100 200 100 - 10 100 - 10
SF-040-5.5K 3.5 30 2 18 35-5 2-5
SF-040-7.5K/5.5K-G 3.5 30 3.5 30 35-5 35-5
SF-040-11K/7.5K-G 55 30 55 30 55-5 55-5
SF-040-15K/11K-G 14 30 30 14 -5 8-5
SF-040-18.5K/15K-G 14 30 30 14 -6 8-6
SF-040-22K/18.5K-G 22 30 14 30 22-6 14 -6
SF-040-30K/22K-G 22 30 22 30 22-8 22-8
SF-040-37K/30K-G 22 30 22 30 22-8 22-8
SF-040-45K/37K-G 38 30 38 30 38-8 38-8
SF-040-55K/45K-G 60 200 60 200 60 -10 60 -10
SF-040-75K/55K-G 60 200 60 200 60 -10 60 -10
SF-040-90K/75K-G 60 200 60 200 60 - 10 60 - 10
SF-040-110K/90K-G 80 200 80 200 80-10 80-10
SF-040-132K/110K-G 100 200 125 300 100 - 10 125-10
SF-040-160K/132K-G 125 300 125 300 125-10 125-10
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3.7.3 TopMO3HON PEe3ncTop

Twvn Twvn
Cneundukaumns Cneundukaums
npeobpasoBartens npeobpasoBaTtens
TOPMO3HbIX PE3NCTOPOB TOPMO3HbIX PE3NCTOPOB
YyacToTbl 4acToTbl
SF-020-5.5K 1000BT 25Q u Bbiwe|SF-040-5.5K 1000BT 75Q u BbIlIE

SF-020-7.5K/5.5K-G | 1200BT 20Q u Bbiwe|SF-040-7.5K/5.5K-G | 1200BT 75Q u Bbiwe

SF-020-11K/7.5K-G | 2400BT1 13.6Q 1 BbiWwe|SF-040-11K/7.5K-G 2400BT 50Q v BbiWwe

SF-020-15K/11K-G 3000BT 10Q v Bbiwe|SF-040-15K/11K-G 3000BT 40Q v BbiWwe

SF-020-18.5K/15K-G| 4800BT 8Q u BbIwe|SF-040-18.5K/15K-G| 4800BT 32Q v Bbllwe

SF-040-22K/18.5K-G| 4800BT 27.2Q v BbiWwe

MpumevaHue: 1. XapakTepUCTUKNM TOPMO3HbIX PE3UCTOPOB CO BCTPOEHHbIM TOPMO3HbIM
6rnokoM OcHOBbIBaAOTCA Ha ToM, 4To [1B pexuma pekynepaTtuBHOro
TopMmoxeHns coctasndetr 10% (Npy  ycnoBuu, YTO TOPMOXEHUE
npogorkaeTtcsa 5 cek, cnegywwme 45 cek 4OMKHbI ObITb OTBEAEHbI Ha
pacceuBaHue Tenna). B mogensx 6e3 BCTPOEHHOro TOpMO3HOro Grioka
MB pexuma pekynepaTUBHOrO TOPMOXEHUS 3aBUCUT OT BblOpaHHOro
TOPMO3HOro yctponcTea. MoWHOCTb B BaTTax TOPMO3HOrO pes3ncTopa
MOXET OblTb YMEHbLUEHa B 3aBMCMMOCTU OT MPUMEHEHUS (KONM4ecTBO
Tenna) W pexuma  pekynepatMBHOro  TopMoxeHusi.  OpgHako
CONPOTUBMNEHNE AOMKHO ObiTb HE HMXE, YeM 3HayeHue, ykaszaHHoe B
Tabnuue (B NpPOTMBHOM cryvae npeobpasoBaTtenb 4YactoTbl Oyger
NOBPEXAEH).

2. Ecnu TpebyloTca yacTble onepauun 3anycka U OCTaHOBKW, AOMKeEH ObITb
ycTaHoBneH Gonbwwuin MNB pexuma pekynepaTMBHONO TOPMOXEHMUS, a
TaKKe YCTaHOBMEH TOPMO3HOM pe3ncTop Oonbwen MowHocTn. [Ons
BblbOpa peKkynepaTtMBHONO TOPMO3HOIMO pe3nctopa CM. NyHKT 3.4.5 un
3.7.3. Ecnn BO3HWKHYT BONPOCHI Npu BblIGOpEe TOPMO3HbLIX PE3NCTOPOB,
noXanymcra, CBS>KUTECb C HAMMW.

3. lNpeobpasoBaTtenn 4actoTbl ¢ kopnycom Tuna C, D, E u F He umetot
BCTPOEHHOro TOpMO3HOro 6noka. lNMpu BbiboOpe BHELWHEro TOPMO3HOrO
Gnoka cnegyeT pyKOBOACTBOBaTbCA WHpopmauven B  pasgerne,
NOCBSALEHHOMY TOPMO3HbIM BrioKaM, HaCTOALEN NHCTPYKLMMN.
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3.7.4 Opoccenb

3-hasH., 220B, 50/60My

CeTeBol gpoccenb Ha Bxoae

HoMWH. TOK | HOMWUH. NHaykTmBHOCTL (MITH)
kBT n.c. npeo6p. TOK 204 4%
4acToThl ApPOocCcCensa | conpoTUBIiEHUE | COMPOTUBIIEHNE
SF-020-5.5K 5.5 7.5 24 30 0.6 0.93
SF-040-7.5K/5.5K-G 7.5/5.5 | 10/7.5 32 40 0.42 0.7
SF-040-11K/7.5K-G 11/7.5 15/10 45 60 0.28 0.47
SF-040-15K/11K-G 15/11 20/15 60 80 0.19 0.35
SF-040-18.5K/15K-G 18.515 25/20 73 90 0.19 0.31
SF-040-22K/18.5K-G 22/18.5 | 30/25 91 120 0.13 0.23
SF-040-30K/22K-G 30/22 40/30 110 150 0.11 0.19
SF-040-37K/30K-G 3730 50/40 150 200 0.08 0.14
SF-040-45K/37K-G 45/37 60/50 180 250 0.065 0.11
SF-040-55K/45K-G 55/45 75/60 220 250 0.065 0.11
3-dhasH, 4408, 50/600y
Tun npeobpasoBaTtens HOT“;:H. Homuk. Aayueere ()
4acToThl kBT n.c npeo6p. TOK 2% 4%
4ACTOTHI APOCCENA | conpoTMBIEH. | COMPOTUBIEH.
SF-040-5.5K 5.5 7.5 13 15 1 19
SF-040-7.5K/5.5K-G 7.5/5.5 10/7.5 18 20 0.75 14
SF-040-11K/7.5K-G 11/7.5 15/10 24 30 0.6 0.93
SF-040-15K/11K-G 15/11 20/15 32 40 0.42 0.7
SF-040-18.5K/15K-G 18.5/15 | 25/18.5 38 50 0.35 0.56
SF-040-22K/18.5K-G 22/18.5 30/25 45 60 0.28 0.47
SF-040-30K/22K-G 30/22 40/30 60 80 0.19 0.35
SF-040-37K/30K-G 37/30 50/40 73 90 0.19 0.31
SF-040-45K/37K-G 45/37 60/50 91 120 0.13 0.23
SF-040-55K/45K-G 55/45 75/60 110 150 0.11 0.19
SF-040-75K/55K-G 75/55 100/75 150 200 0.08 0.14
SF-040-90K/75K-G 90/75 120/100 180 250 0.065 0.11
SF-040-110K/90K-G 110/90 | 150/120 220 250 0.065 0.11
SF-040-132K/110K-G 132/110 | 175/150 260 290 0.05 0.096
SF-040-160K/132K-G 160/132 | 215/175 310 330 0.05 0.085
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* CeTeBou gpoccerb Ha BbIxoae

3-ghasH., 220B, 50/60y,

Tun HomuH. HOMUH. NHaykTmBHOCTL (MIH)
npeobpasoBarens KBT n.c. np::)lép. TOK 4% 2%
4acToThbl 4ACTOTHI Apoccens | conpoTuBneHne | conpoTueneHne
SF-020-5.5K 5.5 7.5 24 30 0.23 0.46
SF-040-7.5K/5.5K-G | 7.5/5.5 10/7.5 32 40 0.18 0.35
SF-040-11K/7.5K-G 11/7.5 15/10 45 60 0.12 0.23
SF-040-15K/11K-G 15/11 20/15 60 80 0.087 0.17
SF-040-18.5K/15K-G | 18.515 25/20 73 90 0.078 0.17
SF-040-22K/18.5K-G | 22/18.5| 30/25 91 120 0.058 0.11
SF-040-30K/22K-G 30/22 40/30 110 150 0.047 0.09
SF-040-37K/30K-G 3730 50/40 150 200 0.035 0.07
SF-040-45K/37K-G 45/37 60/50 180 250 0.028 0.055
SF-040-55K/45K-G 55/45 75/60 220 250 0.028 0.055
3-dasH., 440B, 50/60y,
Tun npeobpasoBaTtens HOT':::H. Howmuk. Ahayquanocts ()
4acToThl kBT n.e npeobp. TOK 4% 2%
4ACTOThI APOCCENs | conpoTuBrieHne | CONPOTUBIEHUE
SF-040-5.5K 55 7.5 13 15 0.47 0.93
SF-040-7.5K/5.5K-G 7.5/5.5 | 10/7.5 18 20 0.35 0.7
SF-040-11K/7.5K-G 11/7.5 15/10 24 30 0.23 0.46
SF-040-15K/11K-G 15/11 20/15 32 40 0.18 0.35
SF-040-18.5K/15K-G | 18.5/15 | 25/18.5 38 50 0.14 0.28
SF-040-22K/18.5K-G | 22/18.5 | 30/25 45 60 0.12 0.23
SF-040-30K/22K-G 30/22 40/30 60 80 0.087 0.17
SF-040-37K/30K-G 37/30 50/40 73 90 0.078 0.17
SF-040-45K/37K-G 45/37 60/50 91 120 0.058 0.11
SF-040-55K/45K-G 55/45 75/60 110 150 0.047 0.09
SF-040-75K/55K-G 75/55 100/75 150 200 0.035 0.07
SF-040-90K/75K-G 90/75 | 120/100 180 250 0.028 0.055
SF-040-110K/90K-G 110/90 | 150/120 220 250 0.028 0.055
SF-040-132K/110K-G | 132/110 | 175/150 260 290 0.024 0.048
SF-040-160K/132K-G | 160/132 | 215/175 310 330 0.021 0.042

MpumeyvaHue:

B Cry4ae BO3HWKHOBEHMSI BOMPOCOB MO MCMOMb30BaHMIO Apoccens obpaljanTtecb K
Npou3BoOAMTENIO.
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* ,D,pOCCGJ'Ib 3BEeHa NoCTOAHHOIO TOKa

3-ghasH., 220B, 50/60y,

Tun npeobp. YacToThbl kBT n.c. Amnep (nocT. Toka) MHAaykTMBHOCTL (MIH)
SF-020-5.5K 5.5 7.5 33 1.9
SF-040-7.5K/5.5K-G 7.5/5.5 | 10/7.5 40 1.26
SF-040-11K/7.5K-G 11/7.5 | 15/10 33 1.9
SF-040-15K/11K-G 15/11 20/15 40 1.26
SF-040-18.5K/15K-G 18.515 25/20 78 0.72

BcTpoeHHbIn (nogkrtou.
SF-040-22K/18.5K-G 22/18.5 | 30/25 —
BHELLUHEro HEBO3MOXHO)

BcTpoeHHbIn (nogkrtou. —

SF-040-30K/22K-G 3022 | 40/30 | HeBOIMONHO)
SF-040-37K/30K-G 3730 | 50/40 160 0.36
SF-040-45K/37K-G 45/37 | 60/50 180 0.33
SF-040-55K/45K-G 55/45 | 75/60 250 0.26

3-hasH., 440B, 50/60My

Tun npeobp. yacToThbl kBT n.c. AwmMnep (nocT. Toka) NHaykTmBHOCTL (MIH)
SF-040-5.5K 55 7.5 12 6.3
SF-040-7.5K/5.5K-G 7.5/5.5 10/7.5 23 3.6
SF-040-11K/7.5K-G 11/7.5 15/10 33 1.9
SF-040-15K/11K-G 15/11 20/15 40 1.26
SF-040-18.5K/15K-G 18.5/15 | 25/18.5 50 1.08
SF-040-22K/18.5K-G 22/18.5 30/25 33 1.9
SF-040-30K/22K-G 30/22 40/30 40 1.26
SF-040-37K/30K-G 37/30 50/40 78 0.72
SF-040-45K/37K-G 45/37 60/50 95 0.54
SF-040-55K/45K-G 55/45 75/60 115 0.45
SF-040-75K/55K-G 75/55 100/75 160 0.36
SF-040-90K/75K-G 90/75 120/100 180 0.33
SF-040-110K/90K-G 110/90 | 150/120 250 0.26
SF-040-132K/110K-G 132/110 | 175/150 340 0.26
SF-040-160K/132K-G 160/132 | 215/175 340 0.18
MpumeyaHue: MpeobpaszoBaTtenu YactoTbl ¢ Koprnycom Tuna C, D, E n F umetoT BCTPOEHHbIN APOCCENb MOCTOSAHHOMO

TOKa, NoNb30BaTellb MOXET YCTAHOBUTbL BHELUHWUI ApOCCerb, CM. YKa3aHHY0 Bbille hopmy.
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3.7.5 dunetp

*  ®unbTp Ha BXoAe (NepeMeHHbIN TOK)

3-gpasH., 220B, 50/60y,

Tun npeobp. YacToTbI kBT n.c. np:o%“:::.a?r;bl Tunbl puneTpa
SF-020-5.5K 5.5 7.5 24 LNKNF0205R5K
SF-040-7.5K/5.5K-G 7.5/5.5 10/7.5 32 LNKNF02011K
SF-040-11K/7.5K-G 11/7.5 15/10 45 LNKNF02011K
SF-040-15K/11K-G 15/11 20/15 60 LNKNF02018R5K
SF-040-18.5K/15K-G 18.515 25/20 73 LNKNF02018R5K
SF-040-22K/18.5K-G 22/18.5 30/25 91 LNKNF02022K
SF-040-30K/22K-G 30/22 40/30 110 LNKNF02037K
SF-040-37K/30K-G 3730 50/40 150 LNKNF02037K
SF-040-45K/37K-G 45/37 60/50 180 LNKNF02045K
SF-040-55K/45K-G 55/45 75/60 220 LNKNF02055K
3-pasH., 440B, 50/60Iy

Tun npeoBp. YacToThl kBT n.c. np:o%“:::-a:';bl Tunbl omneTpa
SF-040-5.5K 55 7.5 13 LNKNF0407R5K
SF-040-7.5K/5.5K-G 7.5/5.5 10/7.5 18 LNKNF0407R5K
SF-040-11K/7.5K-G 11/7.5 15/10 24 LNKNF04015K
SF-040-15K/11K-G 15/11 20/15 32 LNKNF04015K
SF-040-18.5K/15K-G 18.5/15 25/18.5 38 LNKNF04022K
SF-040-22K/18.5K-G 22/18.5 30/25 45 LNKNF04022K
SF-040-30K/22K-G 30/22 40/30 60 LNKNF04037K
SF-040-37K/30K-G 37/30 50/40 73 LNKNF04037K
SF-040-45K/37K-G 45/37 60/50 91 LNKNF04055K
SF-040-55K/45K-G 55/45 75/60 110 LNKNF04055K
SF-040-75K/55K-G 75/55 100/75 150 LNKNF04075K
SF-040-90K/75K-G 90/75 120/100 180 LNKNF04090K
SF-040-110K/90K-G 110/90 150/120 220 LNKNF040110K
SF-040-132K/110K-G 132/110 175/150 260 LNKNF040132K
SF-040-160K/132K-G | 160/132 215/175 310 LNKNF040185K

I'Ipmmeanme: B Clly4ae BO3HMKHOBEHNA BONPOCOB NO NUCMOSib30BaHUIO d)manpa o6pau.|,a171Ter K npou3BoauTernto.
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4. Jkcnnyarauma npubopa

4.1 Pexnmbl ynpaBneHusa npeobpasoBaTtena 4YacToThbl

Pexumbl ynpasneHust cBA3aHbl C ACTOYHUKOM 3ajaHUA YacToThbl 1 UCTOYHUKOM CUrHana
ansa crapta gsuratensa. [lpeobpasoBaTenb 4acToTbl cepun SF NnponsBoacTBa KOMMNaHUU
Shihlin nmeet 9 pexuMmoB ynpasreHusi, a UMEHHO "pexunm ynpaeneHus PU", "pexunm
ynpaeneHus JOG", "pexum ynpaBneHus — BHeLIHee yrnpasrieHue", "pexum ynpasneHus -
nepegaya QAaHHbIX", "KOMOWHWPOBAHHLIN pPeXumM ynpaBneHus 1", "KOMOWHMPOBAHHLIN
pexum ynpasreHus 2", "KOMOUHUPOBAHHLIN pexuMm ynpasneHus 3", "KOMOUHUPOBaHHbLIN
pexum yrnpasneHunsa 4" n "KOoMOMHNPOBAHHbLIA PEXUM ynpaBreHns 5"

MaHenb ynpaeneHnsa DUO1 MoxeT mMcrnonb30BaTbCA AN KOHTPOSS BbIXOLHOW 4acToThl,
BbIXOOQHOIO HanpsXXeHUs M BbIXOAHOrO TOKa, a Takke [Ansg npocMoTpa WHgopmauum
aBapuWIHOM CUrHaNM3aumMm, HACTPOMKM NapaMeTPOB U HACTPONKKN YacToTbl. OnepaTop MOXeET
NUCrnonb3oBaTb OAWH U3 YeTbIpeEX PEeXMMoB paboTbl: "pexmnm ynpaBrneHus”, "pexum

MHOMKaUMN", "pexxmmMm HaCTPOUKM YacToTbl", "peXnmM HaCTpPOWKM napamMmeTpoB".
Ces3aHHble | 3Have Pexum NcTouHuk curHana gns
VICTOYHMK 3a4aHus 4acToThl MpumevaHus
napameTpbl | Hus yrnpaBneHns 3anycka gsuraTtensi
Pexum KHOI‘IKaI/IJ'IVI Ha
ynpaBrieHus DUO1 naHesnb ynpasreHus
N naHenu ynpaesneHus
PU (PU
DUO1.
Pexum
YcTaHoBnNeHHoe 3HavYeHne KHonka vnn Ha | PeskuMbl
yrnpaBneHus
. |map.15 naHenu ynpasrneHus  |yrnpaeneHuns
JOG (vuw)
DUO01. “‘pexum PU”,
0 ‘BHeLWHMI curHan “‘pexum JOG” n
HanpsbkeHus/Toka’, “BHeluHee
‘MHOrOCKOpPOCTHOM BHewHne kneMmmbl ynpasreHune”
Bbibop BHelwHee pexum’ 1 BHewHun JOG B3anMo3aMeHsie-
pexuma ynpaernenne |(nap.15) Mble
ynpaBeneHus (9P nd) YacToTa KaXaom CeKLun B
nap.79 3anporpammupoBaHHOM |BHellHARA Knemma
pexume paboTbl STF
(nap.131~nap.138)
Pexum Pexumbl
yrnpasrneHus PaBHbIl ‘pexumy ynpaenenus PU’, korga nap.79=0 |ynpaBneHus
L PU (PU “pexum PU” 1
Pexum “pexxum JOG”
yrnpasrneHus PaBHbI ‘pexnmy ynpasnexus JOG’ korga nap.79=0|B3avMo3ameHsie-
JoG (Jih) Mble
BrewHee . )
PaBHbIN pexumy ynpaBneHus ‘BHeluHee
2 |ynpaBneHue ,
A ynpaBneHue’ koraa_nap.79=0
(v A I'Jr)
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Ces3aHHble |3Haue Pexxnm McToYHWK 3aaaHmns McToYHMK curHana ans

MpumevaHns
napameTpbl | HuUS yrnpaBneHuns YacToThbl 3anycka gsuratens

Pexum nepepaum

3 -1 Mepena4ya gaHHbIX Mepenaya fgaHHbIX
JaHHbix (L )
KomMOGu1HUpOBaHHbIN
4  |pexum 1 DUO1 naHenb ynpasneHus | BHewHWe KrneMmbl
(A7)
p -
KomMGMHMpOBaHHBbI BHeLuHuM cUrHan KHOI‘IKaVIJ'IVI Ha

HanpskeHusa/Toka’ u
5 |pexum 2

"I "MHOroCKOPOCTHOWM naHenu ynpasreHus
(H)
pexum" DuUO1.
Beibop Mepepaya paHHbIX,
pexnma KomMGMHUPOBaHHbIN | MHOFOCKOPOCTHOM
6 " . . BHewwHWe Knemmbl
ynpasneHus PEXUM (rf.:) pexum"” n BHewHun JOG
nap.79 (nap.15)
_|‘BHewWwHnX curHan
KombunHMpoBaHHbIN
HanpsXXeHus/Toka’ u
7 |pexum 4 . . Mepenaya paHHbIX
. MHOTFOCKOPOCTHOM
(HY)
pexum"
DUO01 naHenb
KomBuH1poBaHHbIN [ynpaBneHus,
8 |pexum 5 "MHOIrOCKOPOCTHOM BHellHne KnemMmbl

(H5) pPeXuM" 1 BHELLHUN
JOG(nap.15)

Ecnn nap.79=0, npn 3anycke npeobpasoBaTenb YaCTOTbl HAXOAUTCS B PEXMME YrpaBreHns
"BHeLUHee ynpaBneHue", ¢ MOMOLLbI nap. 79 MOXXHO N3MEHUTbL PEXUM yrpaBneHus.
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4.1.1 bnok-cxema ansg cMeHbl PEXMMOB ynpasneHmna ¢ nomowbo DUO1

Korga nap.79=0:

BHeluHee ynpasneHne  PU pexum JOG pexum
n Shihlin ) Shihlin ) Shihlin )
o ] @
e 8.00r 8.00r w8 G)er
nnn o < My S M oy [ il P
cbpoc MON®  EXT @ PUO MON®  EXT O PU® MON® EXTO PU®
REV O FWD O REV O FWD O REV O FWD O
1
Korga nap.79 = 1:
PU pexum JOG pexum
[NuTaHme BKMOYEHO shihlin shihfin
®H eH
SO0W ooy
nnn o——=] o M | — U
cbpoc MON® EXTO PU® MON® EXTO PU®
REV O FWD O REV O FWD O
i}

MpumeyaHue: 1. B "pexume ynpasneHusa PU” Ha naHenu ynpaBneHus 3aroputcs MHAMKaTop PU®.
2. B pexvme ynpasneHusa "BHellHee ynpaeneHuWe" Ha naHenwu ynpasrfieHus 3aroputcd
nnaunkatop EXT@.
3. B "koMOMHUpOBaHHOM pexume ynpasnenusa 1, 2, 3, 4, nnn 5," 3aroputcsa nHamnkaTop
FU® v EXT®.
4. B "pexume ynpasneHua JOG" 3aroputcs nHaukatop PU 3, B TO e Bpems, noka
Asuratens He paboTaert, Ha akpaHe NosSBUTCS JO0.
5. Ecnu nap.79=2, 3, 4, 5, 6, 7 unu 8, pexum ynpaeneHus GyaeT NOCTOAHHbLIM, NO3TOMY
AN HUX HET CXeMbl NocrefoBaTeNbHOCTU onepauuii..

4.1.2 Briok-cxema ansa cMeHbl peXxuMoB paboThbl ¢ nomolbio DUOL

Bxoa B peXuM HACTPOWMKM YacToTbl

Bxoa B pexuM KOHTpors

Shihlin Shihlin
®H ®H
000 58000 -
f L | ) D DD D 0 ()
—— MON e EXT © PU ® —— MON © EXT © PU ® ——
REV © FWD © REV © FWD ©
Bxog B pexMm HacTpoku napaMmeTpoB
Shihlin
':' O Hz
P o
\"
—enit MON © EXT © PU ®
REV O FWD ©

Mpumeyanue: 1. [leTanbHyo nHopmauuio o paboTe B pexxume nHaAMKauum cM. B nyHkTe 4.1.3.
2. [eTanbHyto nHgopmaumio o paboTte B pexxrMe HaCTPOWMKN YacToTbl CM. B MyHKTe 4.1.4.
3. JeTtanbHyo uHpopmaumnio o pabote B pexunmMe HaCTPOMKU MapamMeTpoB CM. B MyHKTE
4. letanbHyo nHopmauuio o paboTe B pexxume ynpasrieHUst CM. B NyHkTe 4.1.2.

39




Jkcnnyatauma npubopa

Okennyamayusi npubopa

4.1.3 bnok-cxema ong pexmma ndomkaumm ¢ nomowibo DUOL

Bxop B pexuM KoHTpons
3a HabniogeHnem 3a
BbIXOAHOW YacToOTOM
(MpumevaHue 1)

KoHTpone
BbIXOAHOrO TOKa
(Mpumevaxune 1)

KoHTponb BBIXOAHOTO HaMNpsiKeHus
(Mpumeyanwme 1)

Shihlin

O—m

000

= MON ®

EXT O
REV O

PU®
FWD O

Shihlm

OHz
:

MON @

EXT O
REV O

PU®
FWD ©

SET

Shihlin

oo
(IR

SET

MON ®

EXT ©
REV ©

PU®
FWD ©

ABapwitHas 3anucb

ABapuinHas 3anvcb

HoBas aBapuitHas 3anucb

(Mpumeuanme 1) (Mpumeuanue 2) (Mpumedarme 1) (Mpumedanue 2) (Mpumeyatue 1) (Mpumedarne 2)
Shihlin o Shihlin Shihlin
Hz OHz
!' ) Ty r
i CQUU-‘ @ LU,..-OA @E'Uh!
SET

- MON® EXTO  PU® | . MON® EXTO  PU® | g MON® EXTO  PU® | .
REVO FWDO REVO  FWD O REVO FWDO |t

\/

SET

SET

ABapuiiHas 3anuce
(Mpumevanue 1) (Mpumedarmne 2)

MON ®

EXT O PU®
REV O

Mpumeuarve: 1. B "pexume MHAMKALMU BbIXOAHOI YacToTbl" 3aropsites uHavkatopsl MON@ v @HzZ,

B TO ke Bpems Ha aKpaHe BygeT oTobpaxaTbCs TeKyLLas BbIXOAHAA YacToTa.

2. B "pexuMe MHAMKALMN BbIXOQHOTO Toka" aaropstcs uHankatopsl MON@ v @ A s 1o xe
BpeMs Ha aKpaHe ByJeT 0To6paxaTbCs TEKYLLMIA BLIXOAHOI TOK.

3. B "pexvnme nHankauum BbIXOGHOMO HanpsXXeHUs" 3aropsaTcs MHOUKaTopbI MON@® v OV, B
TO e Bpems Ha aKkpaHe bygeT oTobpaxaTbCsl TeKyLLEe BbIXOOAHOE HamnpshkeHue.

4. B "pexume npocmoTpa WHopMauum aBapuMHOM CUrHanmMsaumm” 3aroputcs UHOUKaTop
MON@®, Ha skpaHe Gynet oToBpaxaTbCst TEKYLLMI KoL, aBapUIHOWN CUTHANM3aLMM.

5. IHhopmauuio o Kogax curHanmaaumm cMm. B [punoxeHum 2.

4.1.4 bnok-cxema aong pexmma HacTPonKM 4acTtoTbl ¢ nomowbo DUOL

|/|CI'IOJ'Ib3yI7ITe KHOMKKN @I/IJ'IVI @LU'IFI HaCTpOﬁKM 4YacCTOoThbl.

BX0f B PEXUM HaCTPOiikiA Wcnonbayitte AV Ans yCTaHOBKYM HOBOW pabodeil 4acToTbl, OTAYCTUTE KHOMKY U
4acToThl. CM. NpeabiayLLyo BEPHUTECH B PEXUM UHAMKaLMK. B To e Bpemsi Ha MoHWUTope ByaeT oTobpaxaTtbest

yactoTy B LiM npeoBpasosatens pabovas yacrota.

Shihlin Shihlin Shihlin
Chnnn " CCnno® C a: RIS
OA - OA - OA
R HRTRT IR TR IR
o ULy =TI L) 00 Y N B - = I 1 1
O—> MON © EXT O PUe® =  MON O EXT O PU® = MON ® EXT © PU®
REV O FWD © REV O FWD © REV © FWD ©
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Haxxmute kHonky MODE gnsi Bxoda B peXXMM HaCTPOWMKN YacTOTbl.

Bxoga B peXXumM HacTpOWKK YacToTbl

Mmooty
VIRTR RN S
MOMS  EXT PUS
REVD FWDO 3anuck YacToTbl B NamMATb
—]
= BxoA B PEXUM KOHTPONS
[ —.—.5“—. lH'.I'-n] Sty S 1 @Hzlerl Sttsty &z
naana| Sl | [acaa| el nnn|
R T Wwaéuv.vew | o | [LN LI TI et
MOMD  EXTO PUe A= MONO  EXTO  PUS | wmome EXTC  Pue
REVS  FWDG REVD  FWDO | REVO  PWDO |
&
& BxoA B peuM HaCTPOMKM napameTpos
- L § T - 1
Shinin » ] Shiniin o
[ 1 ) OO i
85000 v = P o
Pt av L L 1 oy
MOMO  EXTO PuS - MONG  EXTO  Pue
REVD FWDO REVD FWDO |

Flpmmeanme: 1. |/|CI'IOJ'Ib3yIZTe KHOMKA @I/IJ'II/I@ aona n3MeHeHuna 4acTtoTbl BO BpeMd paGOTbI

MHBepTOopa.

2. B pexume HacCTpoiiki YacTotsl 3aroputcst uHavkatop @HZ, ungukatop MON@®
OCTaHeTCs BbIKNIOYEHHbIM.

3. B cnyyae HacTpomku YacToThbl B "pexunme ynpasneHus PU", 3agaHHoOe 3HadeHue He
MOXET npeBbllaTb BEpxHI YactoTy. Ecnm HeobxogmMma BbicOKas 4acToTa,
CHa4ana Heo6X04MMO U3MEHUTb BEPXHIOK rPaHnLLy YacToThl.

4. MNpu ncnonb3oBaHmK kHonkn MODE ang HacTpowmky 4acTOTbl CriedyeT HaxaTb KHOMKY
SET n yoepxusaTb B TedyeHue 1 CeK., MHa4ye naHemnb ynpaBreHuUs OCTaHEeTCH B
"pexnme HacTponkm vactoThbl". OnepaTop CMOXET BEPHYTLCS B "PEXMM HACTPOWKU
napameTpoB" 1 B "pexunm KoHTponda" Haxkas kHonky MODE.

4.1.5 bnok-cxema ong pexmma HacTpoukm napameTpos ¢ nomowbo DUO1L

Bxopa B pexum HacTponkn

napameTpoB
Shihlin
OHz
[ on
C r r : - ov
MON O EXT O PU®
REVO FWD O
BBog Homepa
napametpa
Shihlin Shihlin Shihlin
- OHz OHz OHz
an (] [x) [] 3]
F'f.uuugc @ Ped QO — |[Prt b
ser ov ov
MON O EXT O PU® MON O EXT O PU® MON O EXT O PU®
REVO FWDO REVO FwDO REVC FWDO
BBopg Homepa
napametpa
Shihlin Shihlin Shihlin
OHz OHz QHz
TN ] [x] t N
Pt’iluug" P!’Al | °r Pf}t‘u""
v ov |[ser ov
MON O EXT O PU® MON O EXT O PU® MON © EXT O PU®
REVO FWDO REVO FWDO REVO FWDO
CunTbiBaHWe 3HaYeHns  Beog HOBOro 3HayeHus Bsoa Hosoro 3Ha4veHus B LIMMN
napamtepa ¢ LM napamMeTpa
Shihlin Shihlin Shihlin
OHz ohz|Haxatb oHz
30% k=t 5
= ov = ov = ov
- MONO EXT O PU® MON O EXT O PU® MON O EXT O PU®
| — REVO FWDO REVO FWDO REVO FWD O
Beop cnepytoLero Flsh
HoMepa napametpa
Shihlin Shihlin
OHz OHz
[u] [ ] [x] ] 1]
e Ca o ©r (11044
SET ov ov
|l wg—| MONO EXT O PUS MON © EXT O PU®
REV O FWD © REV O FWD ©
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MpumevaHue: 1. B pexume HacTpoMKM napameTpoB 3aropuTcs TONbKO MHAMKATOP @Hz MHAunKaTop
MON@® ocrarertcs BbiknoueHHbIM.

2. ﬂpM BBOAE 3Ha4YeHNA napameTpa KHOMKY HeO6XOD,V|MO yaoepxuBaTb oonee 1 cek.

3.MNapameTp ycTtaHaesnuBaetca B Buae 99999, a cooTBeTCTBYKOLLEE 3HAYeHue
BHYTPEHHeWN nepemMeHHon npoueccopa paBHo 65535. Noatomy, ecnn ycTtaHaBnmBaTb
3HaveHne Hwke 99999, sHadveHue LI nocteneHHO yMeHbwnTCca oT 65535. B Takom
cny4vae naHenb ynpaeneHus bygert nokaseiBatb 65534, 65533 ...

4. Kak 1 npu HacTpoike napaMeTpoB KHOMKM @m@ NCMonb3yTCA ANa YBENUYeHUs

UnnM ymeHblleHus 3HadveHud. Korgaa napametp gocturaet 99999(0), Ha naHenu
yrnpaeneHus bygeT otobpaxaTbes 3TO 3HadeHue. Ecrnnm Heobxoamnmo npeBLICUTL 3TO

3Ha4YeHune, nosib3oBaTesib A0JKEeH HaXXaTb KHOMKU @ @, N 3Ha4YeHne napameTpa

yBennumtcs 4o 0 nnm nocteneHHo cHmuanTes 4o 99999.
5. Korga napameTtp paBeH 99999, Ha naHenwu ynpasrneHus cepum SH-PU Oyget
oTobOpaxaTtbesa "9999", a anst naHenen ynpaeneHns DU - "99999",
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4.2 NocnenoBaTenibHOCTbL AENCTBUN ANA PAa3HbIX PEXUMOB ynpaBreHus
4.2.1 [NlocnegoBaTenbHOCTb AEUCTBUW ANA pPexmma ynpasneHus 4Yepes3 naHenb

ynpasneHusa (IMap. 79=0 nnu 1)

Lar

OnucaHune

YcTaHoBUTe pexum ynpaenenus PU,  3aroputcs uHaukatop P @.

MpumeyaHwue:

1. Ecnun nap.79=0, To nocne BKNIOYEHMA NUTaHNs unm cbpoca 3HadeHnn npeobpasoBartens
4YacTOThl, CHaYana BKITHYMTCS PEXUM yrNpaBreHus "BHeLLUHee ynpaBneHue".

2. [lns BbIOOpa 1 NEPEKIIOYEHUS PEXXMMOB YNpPaBnNeHusl, CM. NYHKT 4.1.

Bonante B pexxmMm HaCTPOWKKM HYacTOTbl U BHECUTE 3aaHHYIO YacTOTy B NaMSTb.
MpumevaHue: getanbHas nHopmauusa ob 3Tol Npoueaype onucaHa B nyHkte 4.1.4.

Haxmnte nnn , 4yTOObI 3anyCTtnTb ABuraternb. B ato BpemMA 3aroputca nHAnKaTop

FWDO mnnn R EU 0, YKasbiBad, 4YTO ABuUrarterb 3anyLleH. MaHenb ynpaslieHusA

DUOlaBToMaTM4eckn NnepenaeT B peXxXmuMm MHAMKaUuM 1 ByaeTt otobpaxkaTbes Tekylas BbIXOAHas
yacrorTa.
MpumeyaHume:
1. Cxema paboThbl pexxMma nHankaumm onncaHa B nyHkre 4.1.3.
2. MNoka geuratenb paboTaeT, Takke AOCTYMNEH PEXMM HAaCTPOMKM YacTOThl, U, TaKuM 0bOpasoMm,
MOXHO M3MEHUTb 3aJaHHY0 YacTOTy, YTOObI perynmpoBaTb CKOPOCTb ABUraTens.

STOP

RESET
Haxmute , ABUraTenb Ha4YHeT TOPMO3UTb 40 OCTAHOBKW.

WHpmnkaTop FWD@® unm R EUO ByneT ropeTb [0 TEX MOpP, NOKa Ha BbIXode

npeobpasoBaTens YacTOTbl MPUCYTCTBYET HaNPsKEHME.

4.2.2 T[locnegooBaTenbHOCTb AEUCTBUW AONgd  pexuma "BHewHee ynpasrneHue"

(Nap.79=0 nnu 2)

LLar

OnucaHue

Mepengnte B pexxum paboTbl "BHELUHEE yNpaBreHne", 3aropmutcs MHANKaTop ExT@®.

MpumeyaHwme:

1. Ecnun nap.79=0, nocne BKMOYEHMS NMUTaHMA MM cOpoca 3HavyeHun nNpeobpasoBaTens 4acToThbl
WHBEPTOP NepenaeT B PeXuMm yrnpaBneHns "BHeLIHee ynpaBrneHme”.

2. Ecnun nap.79=2, npeobpasoBartenb 4acToTbl Bcerga byaet paboTtate B peXmMMe BHELLHEro
yrnpasneHus.

3. [insa BbIGOpa 1 NepeknioYeHNs PEXNUMOB YNPaBIeHUs, CM. NYHKT 4.1.

Ecnn 3agaHHas yactoTa ycTaHOBeHa BXOAHbIM CUrHanom Yepes krnemmeol 4-5, cMm. nap.39 B rnaee 5.
Ecnu 3agaHHas yactoTa ycTaHOBMEHA BbIOOPOM (OUKCMPOBAHHbLIX YacToT, CM nap.4 B rnaee 5.

Ecnn 3agaHHas yactoTa ycTaHOBEeHa BXOAHbIM CUrHanoM Yepes krnemmeol 2-5, cMm. nap.38 B rnaee 5.
Ecnn BbiOpaH nporpammupyembli  pexum  paboTbl, CM. MHOFO(YHKLMOHASbHbIE  KNEMMb
nap.80~nap.84, nap.86, nap.126~nap.128 B rnaee 5.
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Lar

OnucaHune

Bknounte STF unn STR ans 3anycka gsurartens.

B 370 Bpems 3aroputcsa nHaukaTop FWD@® v REV 0 yKkasblBasi, YTo ABUratenb paboTaer.

MpumeyaHwue:

1. PaclumpeHHble HacTporiku ctapToBblX krnemMMm STF n STR onvcaHbl B nap.78 u

MHOrogyHKUMOHanNbHbIX knemmax nap.80~nap.84, nap.86, nap.126~P.128 B rnase 5.

2. MNMocnepoBatensHOCTb AEMCTBUA ANS peXuma MHAMKaUUK onucaHa B nyHkTe 4.1.4.

3. Ecnu BeIGpaH nporpammunpyemMsbin pexmm paboTtbl, STF n STR cTaHOBATCA CTapTOBbLIM CUTHaNoM
W CUrHanom naysbl COOTBETCTBEHHO; OHU NepecTatoT ObITb KNnemmamu “Xoa snepes” nnu
"ObpaTHbIn x04'".

BhikntounTe HyCKOBOVI curHan STF unn STR, n gBuratens Ha4YHET TOPMO3UTb BMNJ10Tb A0 ero
OCTaHOBKM .

WHpnkaTop FWD® unm R EVO OyOeT ropeTb A0 TeX Nop, Noka Ha Bbixode npeobpasoBaTtens

HacCTOTbl NPUCYTCTBYET HarnpaxeHue.

4.2.3 NocnenoBaTtenbHOCTL AeUCTBUM Ang pexuma ynpasneHusa JOG ([MNap.79=0 vwnu

1)

Lar

OnucaHune

MepeipnTe B pexvm ynpasneHus JOG; saroputcs uiaukatop P @, a Ha skpaHe
[NINN

oToBpasnTca v U L 10 TOro KaK ABMUraTenb HauHeT BpaLlaThos,

MpumedaHue: ons BbIOOpa M NEPEKMIOYEHNS PEXUMOB YNpaBneHUst cM. NyHKT 4.1.

HaxmuTe unu

4OnAa 3anycka asurarens. 3aF0pI/1TCFI MHOWKaTOpP | vy DO
nnn R EV 0, yKa3biBad, 4YTO ABuUraterb pa60TaeT.
Ecnu OTNYCTUTb KHOMKA nin , asuratesnib Ha4HeT TOPMO3UTb 0 NMOMNMHOW OCTaHOBKMU.

WHpamkaTtop FWD@® nnu R EUO ByneT ropeTb [0 TEX Nop, NoKa Ha BbIXode

npeobpasoBaTtens YacToTbl NPUCYTCTBYET HanpsXXeHue.

MpumeyaHume:

1. Cxema paboTbl pexrma KOHTPOSS onucaHa B NyHkTe 4.1.4.

2. B pexume JOG 3agaHHad YacToTa paBHa 3HadyeHuto nap.15, n Bpems 3anycka/TopMoXeHus
paBHO 3HadeHuo Nap.16. Cm. nap.15 B rnaee 5.

4.2.4

[TocnenoBaTenbHOCTb AEUCTBUM ANg pexuma nepepadu gaHHbix ([1ap.79=0

nnun 2)

B pexume nepegayun gaHHbIX NOMb3oBaTeNb MOXET YCTaHOBUTbL MapameTphbl, 3anyCTUTb/OCTaHOBUTL U
cbpocuTb HacTporkn npeobpasoBatens ¢ NOMOLBIO Nepedayn AaHHbIX. [Ang aetanbHOW MHOpMaLmm
cMm. nap.33.
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4.2.5 [locnepoBaTenbHOCTb OEUCTBUM  ONS  KOMOUHUMPOBAHHOIO pexuma 1
(Map.79=4)

LWar OnucaHune

B kOMGWHMpOBaHHOM pesume 1, 3aropsitcsi nhankatopsl PU@ u EXT @,
MpumeyaHue: Anst BbiGopa 1 NEPEKIOYEHUsI PEXMMOB paboTbl CM. MYHKT 4.1.

Mepengnte B pexxMM HaCTPOMKM YaCTOTbl M BHECUTE 3a[aHHY0 YacTOTy B NamMsATb.
MpumevaHue: geTanbHasa MHdopmMmaums ob 3Tor npouenype onvcaHa B nyHkTe 4.1.4.

YcTtaHoBUTE 33JaHHyl0 4YacToTy Cc nomowpsto DUO1 naHenu ynpaBneHuss W 3anyctute
npeobpasoBaTtenb YacTOTbl C MOMOLLbIO BHELUHUX KNeMM

B aTo BpemMA 3aroputca nHOuKaTtop WDO nnn H EU 0, YKa3biBad, YTO ABuUraTterib pa60TaeT.

MpuMeYyaHune: nopsiaok padoThl ANs pexnma NHAMKaUUKM onmcaH B NyHkTe 4.1.4.

Korga curhan nepecrtaHeT NoCcTynaTb C BHEWHUX KneMM, ABuratesib Ha4HeT TOpMO3nTb 40 MOJSIHOM
OCTaHOBKMW.

WHpamnkaTtop FWD® nnu REUO OyoeT ropetb OO TeX Mop, MNoka Ha Bbixode

npeobpasoBaTenst 4acToTbl MPUCYTCTBYET HaNPsHKEHME.

4.2.6 [locnepoBaTenbHOCTb [OEUCTBUM  ONS  KOMOUHUPOBAHHOIO pexuma 2
(Map.79=5)

Lar OnucaHue

B KOMBUHMPOBAHHOM pesxume 2, 3aropsitcst nHankatopel PU@ v ExT@.
MpuMeyaHme: Anst BbIGOPa 1 NEPEKOYEHSI PEXUMOB YNpaBreHust CM. NyHKT 4.1.

3agaHHas yacToTa yCTaHaBNMBaEeTCA BHEWWHUMU KNeMMaMM:

» Ecnu 3agaHHas yactoTa yctaHOBNEHa BXOOHBbIM CUrHaNom 4yepes knemmel 4-5, cm nap. 39 B
rnaee 5.

» Ecnu 3agaHHas yactoTa yctaHoBneHa BbIOOPOM PMKCMPOBAHHbLIX YacToT, CM. Nap.4 B rnase 5.
» Ecnu 3agaHHas yacTota ycTtaHOBNEHa BXOAHBIM CUrHanNoMm 4Yepes knemmel 2-5, cm. nap.38 B
rnaee 5

HaxmuTe Unm

Ha naHenu ynpasneHus DUOL ans sanycka asuratens. B 9T0 Bpems

3aropuTtca nHAnKaTop FWDO nnn H EV 0, YKa3blBasd, 4YTO ABUrartersib pa60TaeT

MpumeyaHue:
1. Cxema paboTbl pexuma nHavkaumm onncaHa B nyHkte 4.1.4.
2. Toka aBuratenb paboTaeT, Takke JOCTYNEH PEXUM HACTPONKN YaCTOTbI, U, TaKUM
06pa3oM, MOXXHO M3MEHUTb 3aflaHHYH0 YaCTOTY, YTOOLI perynmpoBaTh CKOPOCTL ABMraTens.

SIP_ -
lMocne HaxaTust KHOMKK , ABurartenb Ha4HEeT TOPMO3UTb A0 NOJTHOU OCTAHOBKW.

WHavkatop FWD@® nnm R EVO OyneT ropeTb [0 TEX NOp, NOKa Ha BbiXode

npeoGpasoBaTensi YacToTbl NPUCYTCTBYET HanpsiKeHue.
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4.2.7 [locnenoBaTenbHOCTb [AEUCTBUM ONS  KOMOUHUPOBAHHOIO pexuma 3

(Map.79=6)

3agaHHas vyactoTa onpegensietca nepegadven ganHbix. Korga knemmbol RL, RM, RH n REX
"BKMIOYEHbI", 3adaHHas 4acTtoTa onpegenserca BblOOpOM (PMKCUPOBaHHbIX 4acTtoT (Cwm.
nap.4~nap.6, nap.80~nap.84, nap.86, nap.126~nap.128). Koraa "sBkntoven" JOG, 3agaHHas
YacToTa onpefendeTcs yCTaHOBMEHHbIM 3HadYeHueM nap.15. Bpema 3anycka/TopMoxeHus
yCcTaHaBnMBaeTcsl 3HadyeHumeM nap.16. CtapT npeobpasoBaTtens 4acToTbl onpeaeneH
BHELWHMMKU KrnemmMmamun. PyHkummn_nap.996, nap.998 n nap.999 moryT ocyuwecTBnATbCA 3a
CYeT nepefaydn JaHHbIX.

4.2.8 [locnegoBaTenbHOCTL AOEWUCTBUM AN  KOMOUWHUPOBAHHOIO pexuma 4

(Map.79=7)

3agjaHHas 4acTtoTa npeobpasoBaTens onpegeneHa BHELWHUMW KnemMmMamu “BHELIHUN
CUrHan HanpsbkeHus", "BHELLHUI curHan Toka" unum "Bolbop mnkcmpoBaHHbIX YactoTt". CTapT

npeobpasoBaTtens onpegensieTcsa 3a cyeT nepegayvm gaHHbIX (Bknoyasa "Coépoc”).

4.2.9 [locnenoBaTtenbHOCTL OEWUCTBUMA ANnd  KOMOWHUPOBAHHOIO pexuma 5

(Map.79=8)

3apaHHas YacTtoTa onpefensietca naHenbto ynpasneHusa DUOL. Korga RL, RM, RH n REX
"BKNIOYEHbI", 3afaHHasi vacTtota onpefgensietcsa BblOopoM puKcupoBaHHbIX 4YacTtoT (Cwm.
nap.4~nap.6, nap.80~nap.84, nap.86, nap.126~nap.128). Korga "sBkntodeH" JOG, 3agaHHas
YacToTa onpegensieTcs ycTaHoBMEHHbIM 3HadYeHMemMm nap.15. Bpemsa 3anycka/TopMoxkeHus
yCTaHaBnuBaeTcs 3HadeHnem nap.16. CrtapT npeobpasoBaTend 4acToTbl onpegeneH
BHEWHMMU KNleMMaMu "BpalleHue srnepen” n "BpalleHne Hasag".
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Okennyamayusi npubopa

4.3 Jkcnnayarauus

4.3.1 NpoBepka 1 NOAroToBKa Nepes 3anyckoM B SKkcnyaTauuio
1. lNpoBepbTe anekTponpoBoaky. OcobeHHO NpoBepbTE, YTOOLI BbIXOOHbIE KIEMMbl YAaCTOTHOIO
npeobpasosatens (V, U, W) He Oblnn nogknioyeHbl K MCTOYHUKY NUTaHnS; yoeamnTech, YTo
KNeMMbl 3a3EMITEHUS XOPOLLUO 3a3eMIIEHbI.
2. Yb6egutecb, 4YTO OTCYTCTBYET KOPOTKOE 3aMblKaHWE WM MNOCTOPOHHME MpeamMeTbl Ha
Knemmax.
3. [lpoBepbTe HAOEXHOCTb COEAUHEHUS KIEMM, Pa3beMoB (OMUMOHANbHO) W KpenreHue
BWHTOB.
4. TlpoBepbTe, 4TOOLI ABUraTENDb HE Oblf NOAKMNIOYEH K MEXAaHNUYECKNM YCTPONCTBAM.
5. lpoBepbTe, YTO B pEXMME BHELLHErO yNpaBrieHMs1 HE BbldaHa KOMaH4a Ha CTapT 4O nodayu
NUTaHNUS.
6. BkntouyeHne nuTaHMAa OOMKHO OCYLLECTBIISATLCS TOMBKO MOCIE YCTAHOBKM KPbILLKU.
3anpelueHa paboTa MOKpbIMU pyKamu.
8. [locne BkNtoYeHNsa NuTaHms yéeguTtech B CrieayoLEM:
MynbT ynpaBneHus ¢ krnaBuaTypon HE BbICBEYMBAET OLLMOKMU.
(1) Ecnn nynbT ynpaBneHus C KnaBMaTypoll He YCTAHOBIEH, 3aropaeTcs UHOWKaTop
POWER @ , tHankaTop ALARM @ OTKIIOYEH.
(2) Ecnn nynbT ynpaBneHus C KaBMaTypoW YCTAHOBIIEH, 3aroparoTcs WHOMKATOPbI

@®Hz n EXT®.

~

4.3.2 MeToabl ynpaBneHms

Ons nonyyeHnss wmHGOPMaUMM O pasfMYHbIX  MeTodax YnpaeMneHus, O3HAKOMbTECH C
nocnenoBaTeNnbHOCTbIO AENCTBMA, ONUCaHHbIX B rnaese 4 v onucaHuem napameTpoB B rnase 5.
BbibepuTte Hanbonee noaxoaswmnn MeTod, ucxogsa m3 TpebosaHun K yctaHoBKke. OCHOBHbIE MEeTOAb!
yrnpaBneHus onucaHbl HUXe:

VICTOYHMK curHana
MeToabl paboThl McTo4YHMK 3agaHma YacToThl
3anycka gsurarens
YnpasneHue yepes
naHenb yrnpaesneHus @ Unu @ unu
DUO1
RH
Hactporika
napameTpos:
RM nap.4 =40
5= 130 Bxoa 4epes BHeLLHME
YnpasneHue 4yepes nap.o =
RL nap.6=10 Knemmsbl: STF-SD
BHELUHWE KIeMMbl
STR-SD
SD
2-5. 4-5

lMpumevaHue: RH, RM wu RL, ykasaHHble B [JaHHOM MyHKTe, 0603HayaloT Ha3BaHMsA OYHKLMN
"MHOrOgyHKLMOHanNbHbLIX Knemm ynpasnexHus”. CMm. nap.80~nap.84, nap.86, nap.126~nap.128 ans
BblbOpa (YHKUMM  MHOTrO(YHKLIMOHAMNbHOW  Knemmbl ynpaeneHud. [logxogswiyto  cxemy
yrnpasneHus cMm. B NyHkTe 3.5.
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Okennyamayusi npubopa

4.3.3 MNpo6BHbIK 3anyck
[MpoBepbTe kabenu n ybeamtecb B OTCYTCTBMM HEWUCMNPABHOCTEN Mepen TeMm, Kak HavvHaTb
npobHbIn 3anyck. [locne BkNOYeHMS nUTaHWA npeobpasoBaTenb HaxoOuTCsa B pexunme
BHELLHEro yrnpaBneHus.
1. Tlocne BkNOYeHUS NUTaHUs ybeamTech, YTo 3aropencsa nHankatop POWER a.
2. Tlopaunte craptoBbi curHan STF n SD unu STR u SD.
3. Tllogkntounte noteHumomeTp K knemmam 2-5-10 vnu nogamte 0 ~ 5B noct. Toka Ha
Krnemmbl 2 n 5.
4. Hactpovte noteHumomeTtp unn 0 ~ 5B nocT. Toka C MUHMManbHbIM 3Ha4YeHUEM (HUXe
1B).
5. lNopaya STF o3HavaeT BpalieHne Bnepeq; STR - obpaTHOe BpaleHue; BbIKNIYNTE
STF vnn STR, v gBuratenb Ha4HET TOPMO3UTb 40 NOSTHON OCTaHOBKM.
6. lNpoBepbTe cnegyowmne NyHKTbI:
1) HanpasneHue BpalleHus asuratens npaBuibHOE.
2) [Oewvratenb BpawaeTcsa nnaBHO (OTCYTCTBYHOT HEHOPMAarbHbIN LWyM 1 BUGpauns).
3) lMnaBHbIN 3anyck/ocTaHOBKa.

Ecnu ncnonb3yetcsa naHenb ynpaBneHus ¢ KnasmaTypon, NpoBepbTe crneayloLlee:
1. TNaHenb € KNaBMaTypoWn NOAKMOYEHbI MPaBUSTLHO.
2. lMocne BKNOYEHUS MUTAHUSA CMEHUTE PeXnM paboTbl Ha PeXnm ynpaBrneHus OT naHenu
ynpasneHus (pexum PU), Ha akpaHe nosasutcs 50/60 M.

3. Haxmute KHOMKy @ 4YTOObI YCTAHOBUTL 3afaHHY0 YacToTy okono 5 .
4. Haxmute - ABMraTenb BpalLaeTcs Brepes; HaxMuTe - ABMraTenb BpallaeTcs

B O6paTHOM HanpaBliEHUN; HaXMUTE - AgBuratesib Ha4HeT TOPMO3UTb A0 NofHon

OCTaHOBKM.
5. lMpoBepbTe cneayoLme NyHKTbI:

1) HanpaneHue BpalleHUsa apuraTens npasubHoOE.

2) [Osuvratenb BpawaeTcs NnaBHO (OTCYTCTBYIOT HEHOPManbHbIN WyM 1 BUGpaums).

3) [naBHbIM 3anyck/O0CTaHOBKA.
Ecnn oTcyTcTBYIOT HEHopMarsnbHble YCMOBWUHA, yBENUYbTE 4YacToTy [Ans MpoOBepkM paboThbl.
YuntbiBass BCe BblllenepeyncrnieHHble TpeboBaHus, nNpu OTCYTCTBUM HEMCMPaBHOCTEWN,
npeobpasoBaTterib YacTOTbl MOXET UCMONb30BaTLCA MO HA3HAYEHUIO.

MpumeyvaHue: Ecnu npeobpasoBaTtens 4acToThbl 1 ABUraTenb paboTaloT C OTKNOHEeHUsMA, X paboTa
JOMKHa OblTb HEMeANEeHHO NpekpalleHa, M JomkHa ObiTb MpoBedeHa MpoBepka
HEeNCnpaBHOCTEN COrNacHo pasgeny MHCTPYKUUKM “AnarHoCTMKa HeucrnpaBHOCTEN'.
Korga npeobpasoBatenb 4acTOTbl OCTAHOBIEH, HO knemmbl (R/S/T) uenu nutaHus
elwle He OTCOEAMHEHbI, MPUKOCHOBEHUSI K BbIXOOHbIM knemmam (U/V/W) moryT
NpYBECTM K yaapy TOKOM. [1ockonbKy gaxe Mpu OTKIMIOYEHWUN NMUTaHWS, KOHOEHCaTopbI
3BEHA MOCTOSIHHOTO TOKa COXPaHSAT 3apsd, Ansa paspsgku TpebyeTcsa HekoTopoe
Bpems. [locrie OTKMOYEHUs NUTaHUMS  NOJOXAUTE BbIKMIOYEHUS WHAMKATOPHOW
namnel POWER 1 ncnonb3ymnTe BONbTMETP NOCTOAHHOIO TOKa AN MPOBEPKU KOHTYpa
NMOCTOSIHHOIrO TOKa, CBEPbTECH CO 3HAYeHUsIMK 6e30NacHOro HamnpsKeHWs1, nocre 4Yero
MOXHO KOHTaKTMpOBaThb C Lienbio BHYTpU npeobpasosaTens.
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OnucaHue napameTpoB

5. OnucaHue napameTpoB

5.1 YBenuyeHue nyckoBoro MomeHta (nap.0. nap.46)

[Map.0 “YBenuyeHve nyckoBoro MomeHTa’

MNap.46 “BTopoe yBenunyeHue nyckoBoro MomeHTa”

CBsa3aHHble napameTpsbl

nap.3 “HomuHanbHas vactora”
nap.9 “HomuHanbHoe HanpshkeHne”
nap.47 “Bropasi HOMUHansHas Yactora”

e [Ina npeobpasoBaTenss 4acToThbl, paboTarwollero B nap.80 - nap.84, nap.86, nap.126 - nap.128
“BblGop MHOrodyHKLMOHASbHBLIX KnemMm”
pexume HanpsbkeHune/vyactota (V/F, ckansipHoe
ynpaBneHue), npu 3anycke AsuraTtenis BbIXOOHOIO
Hanps>XeHUa 4acTo He4OoCTaTOYHO, N COOTBETCTBEHHO
MOMEHTa BpalleHUs TOXe HeLoCTaToO4YHO. B 3TOM cryvae BbIXOQHOE HanpsKeHue
MOXHO YBENUYUTL NyTeM npaBuibHOW HacTponkn nap.0. Takum oBGpasom, MOXHO
NOSTyYnTb SOCTATOYHbIN NMYCKOBOW MOMEHT.
MapameTp | 3aBoackme HacTporku | [Mana3oH HACTpoOeK MpumeyaHus
3% (7.5kBT 1 HMxe)
0 2% (11kBT~55KkBT) 0~30%
1% (75kBT v BbIlwE)
46 99999 0~30%, 99999 99999: yHKUMS HegencTBUTENbHA
B
e )
(100%)
I
|
|
|
3agaHHoe |
3HaveHune |
nap.0, nap.46 HoM|4|Haanan vyacroTa
Ble(‘J,ElHaﬂ H§CTOTE
<HacTtpounkn>

Ecnn nap.0=6% wn nap.19=220B, a BbIxOogHas 4acTtoTa npeobpasoBaTens 4acToThbl

paBHa 0.2I'L, BbIXOOHOE HanpsiKeHne paBHO:

100% — I1ap.0
Ilap.3

100% —6%

Iap.19x
P ( 0y

x T+ Hap.Oj = ZZOBx[ x0.21y+ 6%) =14.03B

« Ecnn RT “BknoveHa”, pgencteyeT nap.46 “Bropoe yBenuyeHue mnyckoBOro MoOMeHTa”
(MpumeyvaHwne 2).

I'Ipmmeanvle: 1. Ecnn 3agaHHoe 3HaveHne nap.O cnuuwkom Gornbluoe, 3TO npuBeaeT K aktnesaunn

TOKOBOW 3alUuTbl NpeobpasoBaTtens 4acToThbl, MHa4Ye npeobpasoBaTenb 4acToThl HE
CMOXET HayaTb NNaBHyl paboTy.

2. BTopas gyHKUMA OencTBYET TONbKo, koraa nap.44#99999.

3. B otom naparpacdbe RT — 3TO HasBaHWe “MHOrOYHKUMOHANbHOW KIEMMbI
ynpasneHuns”. Ons Bblbopa ¢YHKUMA M UCNOMNb30BaHUA MHOMOMYHKLIMOHAMNbHbIX
Knemm ynpasneHus, cMm. nap.80~nap.84, nap.86, nap.126~nap.128. NHdopmaumsa o
NoAKMYEHNM CM. B NyHKTe 3.5.
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OnucaHue napameTpoB

5.2 Inana3oH BbIXOAHOW YacToThbl (nap.1. nap.2 n nap.18)

Map.1 “MakcumanbHag Yactora’

CesizaHHble napameTpbl

MNap.2 “MuHumanbHag yacrtora”

nap.13 “CraptoBas yacrora”

Map.18 “MakcumanbHag YyactoTa Ha BbICOKOMN

ckopocTu”
e BepxHsasa U HWXKHASA rpaHMua BbIXO4HOM YacTOTbl MOTYT ObITb OrpaHUY€EHbI.
. [nana3soH
MapameTp 3aBocKMe HaACTPOVKK MNpumeyaHus
HacTpoek
120 My (55kBT 1 HUxe)
1 0~120 Ty
60My(75«kBT n BbIWeE)
2 Oy 0~120 Ty
18 120y 120~400 Ny,
A
BbixogHas

yactoTa
(fu)

naE).Z nap.1 (18) > HacTporika 4acToTbl

<HacTpownkn>

« Ecnn 3apgaHHas yactoTa MeHblle nap.2, YCTaHOBMBLUASICA BbIXOA4HAs 4acToTa paBHa
nap.2.

* Ecnn 3apgaHHasa 4acTtoTta Gonbwe nap.2 u MmeHbwe nap.l (nap.18), ycTtaHoBMBLUASCA
BbIXOA4HAas YacToTa paBHa 3aaHHOW YacToTe.

» Ecnn 3apaHHas yactota 6onbwe nap.l (nap.18), yctaHOBMBLUASACA BbIXOAHAA 4YactoTa
paBHa nap.1.

Mpumeyanue: 1. MapameTpbl “MakcnmanbHas YactoTa” M “MakcumanbHasi YactoTa Ha
BbICOKOW CKOpPOCTW” CBsi3aHbl Mexay cobon. Ecnu BepxHAsa rpaHuua
3agaHHOM 4acToTbl Haxogutca B npegenax 0~120Mu, Heobxoaumo
nucnonb3oBatb nap.1 B KayecTBe MaKCMMarbHOM 4acToTbl (guana3oH
HacTpoek nap.1 paBeH 0~120lu). Ecnn BepxHAs rpaHuua 3agaHHOM
yacTtoTbl Haxogutca B npegenax 120~400ly, Heob6xoQMMO MPUMEHATL
nap.18 (guanasoH HacTpoek nap.18 paseH 120~4000wy).

2. Ecnu nap.1 < nap.2, ycTaHOBMBLUAsCA BbIXOAHASA YacToTa OrpaHUYnTCS
nap1.
3. 3agaHHOe 3Ha4YyeHne YacToTbl He MOXET NpPeBbIAaTh 3Ha4YeHue nap.1.
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OnucaHue napameTpoB

5.3 HoMmuHanbLHaga YacToTa U HOMUHaNbLHOE HanpskeHue (nap.3. nap.19 n

na 47: BA3aHHbLIE NapamMeTp

nap.14 “Beibop Tvna Harpyskm”

« » nap.80 - nap.84, nap.86, nap.126 - nap.128
MNap.3 “HommnHanbHaga yactoTa “BbIGOP MHOFOCYHKLIMOHAMBHLIX KNeMM”

nap.189 “®yHkuus no ymonyaHuo”

MNap.19 “HomuHansbHoe HanpsaxeHue”

[Map.47 "BTopag HoMmuHanbHaga 4yactora"

e MakcnmanbHOe BbIXOQHOE HanpsbkeHue npeobpasoBaTens 4acToTbl HasblBaeTcs
“‘HOMUHanNbHOE HanpsXXeHue”.

e Ecnu BbIxogHasi 4acToTa HMXE HOMMHANbHOM 4acToTbl, BbIXOO4HOE HanpsxxeHune

npeobpasoBaTtens yBennminTcs BMecTe C BbIXOAHOW YacTOTOW; eCriv BbIXo4Hasi YactoTa
AoCcTurna ypoBHA HOMUHAIbHOW YacToThl (Nap.3/nap.47), BbIXOAHOE HanpshkeHue byaeT
paBHO HOMWHANbLHOMY HanpsbkeHuto. Ecnn BbIxogHas YactoTa MpeBbIlaeT OCHOBHYHO
4acTOTy M MOCTOSIHHO YBENIMYMBAETCS, BbIXOOQHOE HanpsKeHue 3adukcupyetcs Ha
YPOBHE HOMUHANBHOIO HaMNpPs>KEHUS.

3aBoackune
MapameTp A . [wnanasoH HacTpoek MprmevaHus
HaCTPOWNKN
50y Map.189=1
3 0~400Iy,
60Ny, Map.189=0
99999: mMaMeHUTb B 3aBUCMMOCTU OT
19 99999 0~1000B 99999
HanNpsHKeHNs1 NUTaHNS
47 99999 0~400lu, 99999 99999: hyHKUMNA HeaencTBMTENbHA

BbixogHoe
HanpshkeHne
(B)

|
|

BbiXogHas yactota
|

nap.3 (nap.47)

<HacTpownkn>

* HomMrHanbHas YyacToTa HacTpauBaeTcH C NOMOLLbIO Nap.3 u nap.47.
* Ecnun RT BkrntodeHa, gencteyet nap.47 “Bropas HomuHaneHas Yactota’.(lMpumevaHne 1)
* HomMrHanbHOe HanpshxeHne HacTpamBaeTcs ¢ nomMoLblo nap.19.(MNpumedyaHuve 2)

MpumevaHwe: 1. BTopas dyHKLMA OeNCTBYET TONbKo, koraa nap.44#99999.
2. Ecnn nap.19=99999, makcMmanbHOEe BbIXOOHOE HanpsikeHue npeobpasoBaTens
YacToThbl OyAeT 3aBUCETb OT 3HAYEHMSA HAMPSHKEHUS UCTOYHUKA NUTAHKUS.
3. B atom naparpacde RT — 370 HasBaHWe MHOrOQYHKLMOHANbHOW KrneMmbl. Ong
BblOOpa hyHKLMIA U UCMOSNb30BaHNA MHOTOYHKLMOHASBbHbBIX KNEMM YNpaBieHUs, CM.
nap.80~nap.84, nap.86, nap.126~nap.128. NHdopmaumio No NOLKMAYEHUO CM. B
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OnucaHue napameTpoB

5.4 MHOrockopocTtHon pexum (nap.4~nap.6. nap.24~nap.27 w
nap.142~nap.149)

/—CBHSaHHbIe napameTpbt

Map.4 "CkopocTb 1 (BblCOKasg CKOPOCTb nap.1 “MakcumarbHasi Yactora”

" nap.2 “MuHnmanbHas Yactora’
BDaLLleHI/IFl) nap.29 “Bblbop xapakTepucTuku pasroHa/
Map.5 "CkopocTb 2 (cpedHsisi CKOPOCTb TOPMOXKEHMS"

" nap.79 “Bbibop pexuma ynpasneHus”
BpawleHna nap.80 - 84, nap.86, nap.126 - nap.128
Nap.6 "CkopocTb 3 (HW3Kasi CKOPOCTb “BbIGOP MHOTOMYHKLIMOHAMbHBIX KNemm”
BpaLleHua)"

Nap.24~nap.27 "CkopocTb 4-7"
MNap.142~nap.149 "CkopocTb 8-15"

MapameTp 3aBo,u,c§v|e [nana3oH HacTpoek MpumeyaHus
HaCTPOWKU
4 60Ny 0~400Iy
5 30y 0~400Iy
6 10y, 0~400Iy
24~27 99999 0~400ru, 99999 99999: He BbIbpaHO
142 ory 0~400Iy
143~149 99999 0~400ru, 99999 99999: He BbIbpaHO

<HacTpownkn>

* Ecnn BCe HacTpOeHHble 3HadeHus nap.24~nap.27 v nap.142~nap.149 He paBHbl 99999,
akTuBupyetcsa “16-CKOpOCTHOM pexum”. OTO O3Ha4vaeT, 4YTo BCero cyuwecrteyer 16
npeaycTaHOBIEHHbIX CKOpOCTEn BMecTe ¢ kKoMbuHaumen RL, RM, RH u REX. [Ons
HACTPOWNKM 3a4aHHOM YacToTbl NpeobpasoBaTensd CMOTPUTE HUXKECNeayoLyo Tabnuuy.

CkopocTb

A 13
i CkopocTb CropocTb
8 6
Q (Bblicokasi ckopocTb)
g Cropocte 1 | \ CropocTs
® | 7
g | : CkopocTb Ckopoctb
L 8
g | o
3 I
8 ' !
| |
| o
| o
b |
| | I | CkopocTh
| | 14
(f§Kas gropocT) [ : : G
KOPOCTE
l | | I 15
| L |
CropocTh)
0 \
REX [ Brn. [ Bkn. | Bkn. | Bn. | Bxn. [ Bkn. | Bkn. [ Bk |
RH Bkr. Bkn. [ Bkn. [ Bxn. ] Bkn. | Bkn. [ Bin. | Bk, |
RM Bkn. Bkn. Bkn. | Bkn | Bkn. Bkn. Bkn Bkn. |
RL Bkn. | Bkn. | Bkn. | Bkn. ||;2 Bk, Bkn. Bkn. Bkn. |




OnucaHue napameTpoB

« Ecnn Bce 3apaHHble 3HayeHuna nap.24~nap.27 v nap.142-~nap.149 pasBHbl 99999,
3agaHHasa 4vactoTta onpegensietca knemmamum RL, RM u RH. Cwm. Tabnuuy Huxe
(npmnoputeT ansa knemm RL>RM>RH):

MapameTpel nap.142 | nap.143 | nap.144 | nap.145 | nap.146 | nap.147 | nap.148 | nap.149
3 nap.24=|nap.25=|nap.26=|nap.27=
afaHRagd = = = = = = = =
yacToTa 99999 | 99999 | 99999 | 99999

99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999

RL (nap.6) o o o o o o o o
RM (nap.5) o o o
RH (nap.4) o

Hanpumep: ecnn nap.26=99999, 3agaHHasa dacTtoTa onpegensietca RM (ycTtaHoBneHHoe

3HayeHue nap.5).

MpumevaHwe: 1. MapameTpbl MHOFOCKOPOCTHOIO peXxuma OEeNCTBYIOT TONbKO B PEXMME BHELLHEro
yrnpaBneHns, KOMOUHMPOBAHHOM PeEXUME 2 UN KOMOMHUPOBAHHOM pexunmMe 4.
2. RL, RM, RH 1 REX — 310 0603Ha4eHns1 hyHKUMIA MHOTOOYHKLNOHAMBHBLIX KIeMM
ynpaeneHus. (Hanpumep, nap.80=2, knemma RL BbibpaHa Ans BbINONHEHUS (PYHKLMN
RL). Cwm. nap.80~nap.84, nap.86, nap.126~nap.128 ans BblGOpa
MHOropyHKLMOHaMNbHbBIX KNEeMM U MYHKT 2.5 0THOCUTENBbHO NOAKITHOYEHNS.

5.5 Bpemsa pasroHa/topmoxeHua (nap.7, nap.8. nap.20. nap.21,
nap.44 n nap.45)

/—CBHZ%aHH ble NnapaMeTpbl

nap.3 “HomuHanbHas yacrora”
nap.29 “BeiGop xapakTepucTukun pasroHa/
TOPMOXXEHNA"
nap.47 “Bropaa HommnHanbHas 4Yactora”
I'Iap.8 “BDGMH TODMO)KGHI/IH” Pap.80 - nap.84, nap.86, nap.126 - nap.]28
BbiGop MHOrOYHKLMOHANBHBIX KIeMM
nap.189 “®yHkumns no ymonyaHuio”

MNap.7 “Bpemsa pasroHa”

Map.20 “HomuHanbHag 4acTtota Aang

pa3roHa/ TopmMoxeHusa”

MNap.21 “BenuyuHa wara ong pasroHa/TopMmoxeHusa”

Map.44 “BTtopoe Bpemsa pa3roHa’

[Map.45 “Bropoe Bpema TopMoxeHusa”

e Ecnu BbixogHas 4yactota npeobpasoBartensa 4acToTbl yBenuuyunacb ot Oy go nap.20
(nap.3), Tpebyemoe ansa aToro BpeMsi Ha3blBaeTcs “BpemMsi pa3roHa”.
e Ecnu BbiIxogHasa 4acTtota npeobpasoBatend 4acToTbl yMeHblmnack ¢ nap.20 go Olu,
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Tpebyemoe ans aToro BpeMs HasbIBaeTCs “BpeMsi TOPMOXKEHUS”.

OnucaHue napameTpoB

. [OnanasoH
MapameTp 3aBofckue HaCTPONKK MpumeyaHusa
HacTpoek
0~360c Map.21=0
7 20c
0~3600c Map.21=1
g 10c (7.5kBT 1 Huxe) 0~360c Map.21=0
30c¢ (11kBT v BbILWe) 0~3600c Map.21=1
500y Map.189=1
20 1~400Iy,
600y Map.189=0
0 | MuHumaneHbIn Wwar ysenuyexus: 0.01c
21 0 0,1
1 | MuHnmanbHbIi war yBenunyenns: 0.01c
0~360c Map.21=0
44,45 99999 0~3600c Map.21=1
99999 He BbIGpaHo
<HacTpounkn>

* Ecnu nap.21=0, MUHMManbHbIA LWar yBennyeHns BpeMeHn pasroHa/TopMmoxeHua (nap.7,

nap.8, nap.16,
* Ecnu nap.21=
nap.8, nap.16,

nap.44, nap.45 v nap.111~nap.118) pasHo 0.01 c.
1, MMHMMarbHbIN War yBeNMyYeHns BpeMeHn pasroHa/TopMoXeHusa (nap.7,
nap.44, nap.45 v nap.111~nap.118) pasHo 0.1 c.

« Ecnn RT BKktoYeHa, akTuBeH BTOpOM Habop napameTpoB. B atom cnyyae paboune
XapaKTEPUCTMKN ABUraTens OTHOCATCA KO BTOPOMY Habopy napameTpoB.
» Ecnu nap.44=99999 (3HayeHMe No ymon4yaHuio), BTOpon Habop napameTpoB OTKIOYEH. B

3TOM Clly4vae

faxe ecnn RT BKNo4YeHo, BpemMsa pas3roHa paBHO YCTaHOBIEHHOMY

3HayeHuMlo nap.7, a BpemMsa TopmoxeHuss — nap.8. CTapToBbil MOMEHT paBeH
yCTaHOBMEHHOMY 3Ha4yeHuto nap.0, a HoMMHanNbHasa YacToTa paBHa 3Ha4YeHUo nap.3.

* Ecnn nap.44#99999 u nap.45=99999, RT BkMNto4YeHa, TO BpeMs pas3roHa/TOPMOXEHUSN
paBHO YCTaHOBIIEHHOMY 3Ha4YeHuio nap.44.

 Ecnu nap.44#99999 un nap.46=99999, RT BKNiYeHa, TO CTApPTOBbIN MOMEHT paBeH
yCTaHOBMEHHOMY 3Ha4yeHuto nap.0.
Ecnn nap.44#99999 un nap.46#99999, RT BKkMYyeHa, TO CTapTOBblIi MOMEHT paBeH
yCTaHOBMEHHOMY 3Ha4eHuto nap.46

* Ecnn nap.44#99999 n nap.47=99999, RT BkMO4YEHa, TO HOMUHAlNbHas 4YacToTa paBHa
yCTaHOBMEHHOMY 3Ha4yeHuto nap.3.
Ecnn nap.44#99999 n nap.47#99999, RT BKkM4YeHa, TO HOMUHaNbHas 4YacToTa paBHa
yCTaHOBJIEHHOMY 3Ha4YeHuio nap.47.

MpumeyvaHue:

YnomsiHyTas B aToM nyHkTe RT — aT0 0603HauYeHne yHKUUN MHOFOGYHKLIMOHANBLHON
KnemMmbl yrnpaBsneHus. Ong BblGoOpa byHKLMI " NCnosib30BaHuA
MHOrOOYHKUMOHAmNbHbIX  KNeMMm  ynpaeneHusi, cMm. nap.80~nap.84, nap.86,
nap.126~nap.128. NHdopmaLmio No NoaKNoYeHo CM. B NyHKTe 3.5.
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OnucaHue napameTpoB

5.6 _YcTaHOBKa BeJIMYMHLI _TOKa 3]19KTQOHHOI\7I TENJIOBOW 3allNTbI

Buratensa (nap.9 CBsi3aHHble NapaMeTpbl

nap.80 - nap.84, nap.86, nap.126 - nap.128
“Bbi6b0op MHOrOYHKLIMOHAMbHBIX KNemm”

Map.9 “YcTtaHoBKa BenMYUHbI TOKa

ANEKTPOHHOWM  TennoBOW  3aluunThbl

asurarens”

e “OnekTpoHHas TennoBas 3awmTa asuratena’ CnyxXuT AOns 3awmtbl gsBuratens ot
neperpesa.

. Onana3oH
MapameTp 3aBoackne HaCTpOMKK MprmevaHus
HacTpoek

HoMWHanbHbLIN BbIXOAHOW
9 0~500A
TOK (CM. npunoxeHue 1)

<HacTpounkn>

 3apgante B Nap.9 HOMWHanNbHLIN TOK ABUratens MNpu ero HOMUHaNbHOW 4YacToTe.
HomunHanbHas YactoTa aCMHXPOHHOIO ABUraTens ¢ KOPOTKO3aMKHYTbIM POTOPOM, KOTOPbIN
NPoOn3BOAATCA B pasHbIX cTpaHax U obnactax, pasnunyaetcs. O3HAaKOMbTECH C 3aBOACKOMN
Tabnuykon asuratens.

» Ecnun nap.9=0, anekTpoHHas TennoBas 3awimTa ABuratens oTKyeHa.

* Ecnn Ttenno, paccuntaHHOEe 3MeKTPOHHOW TENnOBOW 3aluTOn ABuraTens, npesbllaeT
BEPXHIO TpaHuLy, BKMOYMTCA cuUrHanmsaumst (B 9TOM Criyqae 3aroputcsa WHOMKaTop
curHanmsaumm), Ha okpaHe DUO1 GymeT ortoBpaxatbcsi ¢ Hii v npusog 6Gypet
OCTaHOBIEH.

MpumevaHme: 1. MNMocne cbpoca gaHHbIX NpeobpasoBaTensd 4YacToTbl AaHHbIE O HAKOMMEHUN Tenna
SNEKTPOHHOWN TEMMOBOW 3aLmMTon 6yayT obHyneHbl. ObpaTuTe Ha 3TO BHUMaHME.
2. Ecnn k npeobpasoBaTtento 4acToTbl NOACOEANHEHBI ABA UM Gonee aBuratenen,
OHW He MOryT ObiTb 3aliMLieHbl  3NEKTPOHHOM TennoBon 3awmTton. Cnepyet
YCTaHOBUTb BHELLHIOK TEMMOBYIO 3aLUUTY Ha KaxKabl ABUraTenb.
3. Ecnu ncnonb3yeTca cneuvanbHbI ABUraTenb, 3MEKTPOHHAA TensioBas 3awimTta
ABuraTenss He OeNCTBYeT AOMKHbIM obpaszoM. CriegyeT YCTaHOBUTb — BHELLHHOH
TENSOBYIO 3aLUNTY Ha KaXabli ABUraTerb.
4. WVHdopmauuio O MOAKNHYEHUN BHELLHEN TENNOBOM 3alUnThbI CM. B
nap.80~nap.84, nap.86, nap.126~nap.128.
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OnucaHue napameTpoB

[Mapamempel

5.7 TopMoXeHune NoCTOAHHbLIM TokoM (nap.10. nap.11 u nap.12)

[Map.10 “TopmMoKeHne NoCTOAHHbLIM TOKOM (YacTtoTta)”

MNap.11 “TopmoxeHne NocToaHHbLIM TOKOM (Bpemsa)”

[Nap.12 “TopmoxeHne NoCTOAHHbLIM TOKOM (HanpsaxeHue)’

MapameTp 3aBoackue HacTponkn | [nanasoH HacTpoek MpumeyaHne
10 3y 0~120Iy,
11 0.5c 0~60c
4% (7.5kBT 1 Hmxe)
12 2% (11kB1~55kBT) 0~30%
1% (75kBT 1 BbILWE)

<HacTpounkn>

* [locne BKMOYEHUA CUrHama OCTaHOBKM (O3HAaKOMbTECb C rnaBon 4 “Okcnnyatauus
npubopa”) BbIxogHas 4YactoTa npeobpasoBaTens OyaoeT NOCTENeHHO yMmeHblaTtbed. B
Ccnyyae ecrnv BbIXOOHas YacTtoTa [OCTUIHET 3HayeHus “paboyert 4acToTbl TOPMOXEHUSN
NOCTOsIHHLIM TOKOM (Nap.10)”, akTUBUPYETCA PYHKLMUS TOPMOXKEHUS MOCTOAHHBIM TOKOM.

« Bo Bpems TOPMOXEHUS MOCTOAHHBbIM TOKOM, HanpsbkeHue MOCTOSHHOro Toka 6yaet
nogasatbCa Ha OBMOTKY ABuratensa npeobpasoBaTtensi 4YacTOTbl, KOTOpas UCNOSb3yeTcs
ansa  dukcauum poTtopa Asuratens. Takoe HanpsbkeHue HasblBaeTcs “HanpsbkeHue
TOPMOXEHUS NOCTOSAHHBIM TOKOM (nap.12)”. Yem 6onblie 3HavyeHue nap.12, tem bonbluee
HanNpsXXeHne TOPMOXKEHUS NOCTOSIHHBIM TOKOM M 605bLUe TOPMO3ALLNA MOMEHT.

+ TopmoXeHue MOCTOAHHbIM TOKOM OydeT AnNuTbCA onpeferieHHbIn Nepuos BpeMeHU
(ycTaHoBneHHoe 3HayeHue nap.11) ansa npeogoneHns Hepuumn asuraTens.

CM. puc. Huxe:

BbixoaHasi A
yactota

(Tw)

CuvrHan Kk octaHoBke

nap.10
L
Bpems
A nap.12
HanpsbkeHne = cm e— —
OVHamun4eckoro
TOPMOXeHUA >
—p
: nap.11 : Bpewms
I'Ipmwleanme: Y1006bI OO0CTUYb Hauny4dlunx XapaKTepuUCTUK ynpaselieHUd, Mnofib3oBaTteslb [LOOJIKEH

npaBubHO YCTAHOBUTbL 3HaveHus nap.11 v nap.12.
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OnucaHue napameTpoB

5.8 CtapToBasa yacrtoTta ([Map.13)

“ " CBFISaHHbIe napameprl
MNap.13 “CtapToBasg 4yactorta

nap.2 “MuHumansHas Yactora”

e Korga gBuratenb HadMHaeT BpallaTbCs, BbIxogHAsa YacToTa npeobpasoBarens 4acToTbl
Ha3blBaeTCs “CTapTOBOW YacTOTON”.

3aBoackne
MapameTp . [nana3oH HacTpoek MNpumevaHus
HaCTPOWNKN
13 0.5y 0~600y

<HacTtpounkn>

e Ecnn 3agaHHasa yactoTa npeobpasoBaTernil YacTOThbl HUXE YCTaHOBIIEHHOIO 3Ha4YeHUs
nap.13, gsuratenb He 3anyctutcd. Korga nocTynaeTr CTapToOBbIA CUrHar, BbIXogHas
YacToTa byaeT yBenMumBaTbCs, Ha4nHasa co 3HavyeHus nap.13.

BbixoaHas A

4acToTa
(Mw)

nap.13 f= Curnan 3anycka

Bpemsi

5.9 Bbi6op Tuna Harpy3ku (nap.14. nap.98~nap.99. nap.162~nap.169)

MNap.14 “BbiOop TMna Harpy3ku” Map.168 “CpenHsasa yactoTta 5”
Nap.98 “CpenHsaa yactota 1” [Map.169 “CpegHee HanpsxeHue 5”
Nap.99 “CpenHee HanpsxeHue 1” o CBRsable napanteTpy

I_Iap 1 62 “Cpeﬂ'Hﬂﬂ 4acToTa 2” nap.0 “YBenuyeHne nyckoBoro MoMeHTa”

« ” nap.46 “Btopoe yBenu4eHue nyckoBoro
Map.163 “CpegHee HanpshkeHue 2 MOMeHTa"

nap.80 - nap.84, nap.86

“Bbl6op MHOroyHKLMOHAMNbHbIX KNeMMm”

[Nap.164 “CpenHsaga yacTtota 3’

MNap.163 “CpenHee HanpsxeHune 3”

[Nap.166 “CpenHaga yacTtoTta 4’

Nap.167 “CpenHee HanpskeHue 4’
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OnucaHue napameTpoB

MapameTp | 3aBoackue HacTponku | [uanasoH HacTpoek MNpumevaHus
14 0 0-13 Ecnn nap.14=4~13, nony4yaemMm pasnuyHble
TUNbI KPUBBIX HaNpsXeHne/yacToTa.
98 3y 0~400Iy,
99 10% 0~100%
162 99999 0~4000"y, 99999
163 0% 0~100%
164 99999 0~4000"y, 99999
165 0% 0~100%
166 99999 0~4000"y, 99999
167 0% 0~100%
168 99999 0~400I"y, 99999
169 0% 0~100%
<HacTpownkn>

« Ecnn nap.14=4, n ponyctum, 4yto nap.19=220B, nap.98=5Iy, nap.99=10%, Torga
npeobpasoBatenb 4YacTtotbl pabotaer npu 50U, BbIXOOHOE HanNpsXXeHwe paBHO
nap.99xnap.19=10%x220B=22B.

» Ecnu RT BknoyeHa, gencteyet nap.46 “Bropon ctapToBbli MOMEHT”.

Map.14=0 Map.14=1
ES g2
2 g [T I
g [~——————= & |
S £ |
£ S 1
(7] :
nap.0 :
nap.0 |
|
0 nap-3 Tahlxonnaq vactota
0 nap3  Buxones vacrora MprYMeHMO Ans Harpy3oK ¢ KBaapaTUYHbIM
an/IMeHI/IMO ONA Harpy3ok € NOCTOAHHbIM 3aKOHOM U3MEeHEeHUA MOMEHTa (BeHTVIJ'IFlTOpr n
MOMEHTOM (KOHBenep u 1.4.) Hacocbl 1 T.4.)
Map.14=2 Map.14=3
s A ¢ A
x
§' nap.19 =5 | pap19
e =" ;— g ‘e\\@
[
8 o : 2 ¥ :
g @’ s o I
X X N I X «°
et i e
K | 5¢ |
& 2
nap.0 N | nap.0 N |
K I R4 |
O | Qro |
| Q |
0 > 0 -
nap.3 BbixoaHas yactota nap.3 BeixoaHas yactoTa
D,J'IS:I noaobeEMHbIX MEXaHN3MOB be3 npoTnBoBeca ,D,ﬂﬂ NnoAbEMHbLIX MEXaHN3MOB C NMPOTUBOBECOM
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OnucaHue napameTpoB

Map.14=4

BhixoaHoe HanpsbkeHne

Iy

nap.169

nap. 167 —— ———— ————
nap.165- — — — — — — —

nap.99

nap.0

[
[
|
[
| |
| |
| |
| |
| [
| [
| |
| [
| [
| |
| [
| l
| |
I [
| [
| |
P

[
1

| 1
| [

| 1

| 1

nap.163_ _ _ _ _ : :
| 1

| 1

| 1

| 1

0Onap.98 nap.162 nap.164 nap.166 nap.168 nap.3 BbixoaHas vacTota (u)

MHoroTouevHas xapaktepucTtuka U/F
(MpumeyaHwue 1).

Map.14=5

BbIXo4HOE HanpskeHne

»

I
L
0.1 nap.98=3.0 nap.3

>
BbixoaHas vacToTa (I'u)

Map.14=5, 3HayeHne A paBHo 7.1% (MpumevaHne 2)

Map.14=6,7,8

BbixogHoe HanpskeHne

nap.0

01 3.0 nap.3  pyxoamas vactora (Tu)
Map.14=6, 3Ha4yeHne A paBHO 8.7%.
Map.14=7, 3Ha4yeHue A paBHo 10.4%.
Map.14=8, 3HavyeHune A pasHo 12.0%
(MprmeyvaHwne 2)

»

0

Map.14=9,10
[0}
=
3
§ A
5 |maptS
[
g |
g !
] |
@ |
|
Ab———= ]
| |
nap.0 |= | |
] |
oLt | [ o
0.1 30 nap.3 e

BeixogHas vacTota ('u)
Map.14=9, 3HaveHune A pasHo 20.0%.
Map.14=10, 3Ha4yeHne A paBHo 25.0% (MpumedaHune 2)

Map.14=11,12,13

BbixogHoe HanpsxkeHne

»

01 6 nap.3 Bhlxo;an yacrora (M)

Map.14=11, 3Ha4yeHune A paBHO 9.3%.
Map.14=12, 3Ha4yeHune A paBHO 12.7%.
Map.14=13, 3HayeHne A paBHO 16.1%
(MprmeyvaHwne 2)

MpumeyaHue: 1. CornacHoO pUCYHKY Bbllle, ECIIM BaM HY>XHa OHa TOYKa, YCTaHOBUTE 3Ha4YeHus nap.98,
99; ecnu HyXHbl ABE TOYKM, YCTaHOBUTE 3HavyeHus nap.98, 99, 162, 163; ecnn Hy>XXHbl TPU TOYKMU,
ycTaHoBuTe 3HadyeHus nap.98, 99, 162, 163, 164, 165, n Tak ganee.

2. Ecnn yctaHoBuTb 3HaveHue nap.14 ot 4 po 13, kpuBas OygeT HepgencTBUTENbHA, €cnu
3HadeHue nap.0 GonbLlue 3Ha4YeHns TOYKU A, rae Todka A paBHsieTcsa 3HadeHuto nap.0.
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OnucaHue napameTpoB

5.10 Pexum pabotbl JOG (TONYkoBbLIN pexunm) (nap.15 v nap.16)

Map.15  “Yactota  TOMNYKOBOrO  pexuma CBs3aHHble NapameTpb|
(JOG-yactora)” nap-20 “HoMuHanbHasa YactoTta agns

“ BPEMEHU pa3roHa/TopMoXxeHus”
MNap.16 Bpemsa pasroHa/TOpMOXEHUS B nap.21 “BenuunHa wara pasroHa/

TOPMOXeHNA"

TOJTMKOBOM peXmnme”

e B JOG pexume Bbixo4Has 4YacToTa paBHa yCTaHOBMEHHOMY 3Ha4deHuto nap.15, a Bpems
pasroHa/TopmoxkeHnsa — nap.16.

3aBoackme
MapameTp . [nana3oH HacTpoek MNpumeyaHus
HaCTPONKn
15 5Hz 0~400I"y -—-
0~360c P.21=0
16 0.5s
0~3600c P.21=1
BbixogHas yacTtoTa
nap.20 I
e T e T yrp——
- —— ——— /I \
nap.15 :,D,BmmeHme | | )
| |
: :Bnepeq : _Hnapjeﬁ_
| | | 1
! I OewxeHne |
fnap.1 |
—}l p 5|{— : wasan ! Bpewms
| |
! ]
nap_.15_ _ _: _____ :_ o J|_
I \ Iy
— e S B SRR ¥ S
nap.20 I ! I |
Haxmute Haxmute
FWD REV

MpumeyaHue: gnsa Bxoga B pexkunm JOG cMm._nyHKT 4.1.1.

5.11 3awumTa OT Neperpys3ku (TokoorpaHuvyeHue) (nap.22. nap.23 1 nap.66)

MNap.22 “NMpenensHoe 3HaYeHue Toka” noBbILLEeHHOW YacToTe”

Map.23 “OrpaHn4yeHne Toka npu

CBsi3aHHble NapaMeTpbl

noBbILLEeHHOW YacToTe”

Map.189 “®yHKumnsa No ymonyaHmo”
[Map.66 “CtapToBasa YacTtora Ans

npegenbHoro 3HavyeHnd T1oka npu
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OnucaHue napameTpoB

e [Ina npepoTBpalleHNa ONpoKMAbIBAHWUS ABUraTens npu neperpyske no MOMEHTY,
npeobpasoBaTterib MOXET CHWXaTb BbIXOOHYK 4acCTOTY, €CfM BbIXOQHOW TOK NpeBbilaeT
3HayeHue, ykaszaHHoe B nap.22. 3a 100% npuHATa BeNMYMHa HOMUHAaNbBHOIo TOKa.

. [OnanasoH
MapameTp 3aBofckue HacTpPoOnku MpumeyvaHus
HacTpoek
120%
( MpumeyvaHne 3 Map.186=0
MNpunoxeHnus 1
22 0~400%
150%
( MpumeyvaHne 3 Map.186=1
MpunoxeHua 1)
Korpa nap.23=99999, n
0~150%. 4 p penensHoe
23 99999 99999 3HayeHWe TOKa paBHO YCTaHOBMEHHOMY
3HayeHuo nap.22.
50y Map.189=1
66 0~4000My
60Ny Map.189=0

<HacTpounkn>

« Korga asuratenb HauMHaeT paboTy Unu BbIXOOQHas YacToTa yBENMYMBAETCS, BbIXOAHOMW TOK
npeobpasoBatenisi 4acToTbl Takke yBenMumBaeTcs. Kak TOnbKo BbIXOAHOW TOK MPEBbICUT
BEPXHIO MpeAyCTaHOBMEHHYH rpaHuLy, Kak MOoKasaHO Ha PUCYHKe, KOpPeKTUpoBaHue
BbIXOAHON 4acTOTbl aBTOMaTMYECKM MPUOCTAHABMMBAETCH W MPOAOSIKUTCS, KakK TOMbKO
ABUratenb AOCTUIHET BbIXOAHOW YacToTbl (B 3TO BPEMSI BbIXOOAHOW TOK npeobpasosaTtens
COOTBETCTBEHHO YMEHbLLAETCS).

IIpormeHTHOE 3HAYEHHE A

BBIXOIHOIO TOKa |
nap. 22

VYMmeHblieHue

3HAYCHUS TOKA
100% -

(Tox
IIOIHOIT
Harpy3KH)

—

nap. 66 Bblx011>Haﬂ JacToTa

nap.22 - A nap.23 - 100
nap.22 - B X 100

% npefensHoro 3HaveHns Toka = A + B x

nap.66 x nap.22A B nap.66 x nap.22A

BbixogHas YacToTta B 400

MpumevaHue: Korga nap.300=3 1 B kKa4eCTBe MeTOAa ynpaBrieHnsi BbiIbpaHo 6e3CeHCOPHOE BEKTOPHOE
yrnpaserneHue, nap.22 uCronb3yeTcd ANna yhnpaefeHUs B TOPU3OHTalNlbHOM HarnpaBfeHun C
OrpaHnYeHHbIM KPYTALLMM MOMEHTOM.
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OnucaHue napameTpoB

5.12 KoHcTaHTa dunbrpa BbIXOAHOU YacTOThbl (nap.28

[Map.28 “KoHcTaHTa dhunbrpa BbIXOAHOW YacTOThl”

e [lpy oOYeHb ManomMm BpeMEHW pasroHa/TOPMOXEHUs, Korga BbIXOAHAs 4vacTtoTa
nepeknioyaeTcs C BbICOKOW YacTOTbl Ha HU3KYKO YacToTy, MOXET BO3HUKHYTb BUOpaums,
YTO NOBMMSAET Ha paboTy MexaHn3ma 1, COOTBETCTBEHHO, KAa4eCTBO NpoayKTa.

e Mbl MoOXeM 3agemndupoBaTb KonebaHus BbIXOAHOW 4YacTOTbl MyTEM HACTPOMKM
KOHCTaHTbl ounbTpa BbIXOAHOW YacToThl nNap.28. 310 AenaeTtcs C Lenblo YMEHbLUEHUS
BMbpaumn npmeoga. Yem bonblue yCTaHOBEHHOE 3HaYeHue nap.28, Tem nydwe dyget
apdpeKkT dunbTpaumMn, HO YBENUYUTCA 3afepXkka peakumn. Ecnu yctaHoBneHHoe
3Ha4yeHue nap.28 pasHo 0, PyHKUMS dUnNbTpaUnKn geakTMBMpoBaHa.

MapameTp 3aBoackne HaCTpOMKK [wnanasoH HacTpoek MprmeyaHus

28 0 0~31 ~--

5.13 Bbi60op XxapakTepUCTUKU pa3roHa/TopmoxeHusa (nap.29)

[MNap.29 “BbIOoOp XxapakTepucTuku

pa3roHa/ToOpMoXeHus”
MapameTp 3aBopackue HacTporiki | [lnanasoH HacTpoek MNpumeyaHus
29 0 0~2
<HacTtponkn>

o [Map.29=0, “JlnHenHana xapakTepucTUKa pa3roHa/TopmMoxxeHusa".
XapakTepuctvka pasroHa 3agaetcs kombuHauuen nap.7 m nap.20. XapaktepucTuka
TOpMOXeHUs 3agaetca kombuHauuen nap.8 u nap.20. Korga uameHsaeTca 3agaHHas
YyacToTa, TO YacToTa BpalleHUs NIMHENHO YBENnMYMBaeTcs unn ymeHbLluaeTcs. CM. pUCyHOK
HUXe:

o
]
=4
[&]
©
T
% nap.20
r F-—-
g | I é
a | | )
[ 1\ %
g I\ 2
| <
& 1 S
x| | *
()
F | 3
S 1 ES
| |
| |
1 1
nap.7 nap.8 Bpewms

OnucaHue napameTpoB
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[Mapamempel
e [Map.29=1, "S-o6pa3Hasn xapakTepucTukKa pasroHa/Topmoxenums 1".
XapakTtepuctmka pasroHa 3agaetca kKombuHaumen nap.7 v nap.3. XapakrtepucTuka
TOPMOXEHUss - KomOumHaumen nap.8 u nap.3. KpumBasa pasroHa/TOpMOXEeHUs WMEET
S-obpasHyto opmy. dopmyna Ana yBenuUeHms 4YactoTbl Mo S-obpasHomy ob6pasuy
mexay 0 n nap.3:

x 1t

OO
f =[1-cos
[ (gP.7
dopmyna gns yennyeHnsa 4acTtoTbl N0 S-obpasHoMy obpasuy Bbllwe nap.3:

4 P 3)

)]xP.3

=—x -x f2+=xP.7
9 (P.3) 9
roe: t- Bpems, f- BbIxogHas yacToTa
o
@]
o
®©
T
8 S
5 S
g &
3 Q
) e
@ [nap.3 ©
------ Q
I
I
I
I
I
I
nap.7 Bpewms

I'Ipmmeanme: O6nacTtb NPpUMEHEeHNA: OCHOBHbIE WWNUHAOENN CTaHKOB.

e [lap.29=2, "S-obpa3Hasa xapaKTepucTuka pasroHa/TopmMmoxxeHus 2".

Xapaktepuctmka pasroHa 3agaetca kombuHauuwen nap.7 u nap.20. XapakrepucTtuka
TOPMOXEHUs - kombuHaumen nap.8 un nap.20. Korga 3agaHHast Yactota U3MeEHSETCs, TO
yBenMYMBaeTCsa Unun ymeHboluaeTcs no S-obpasHomy obpasuy. Kak nokaszaHo Ha pucyHke
HWXe, Koraa yCTaHOBMEHHOEe 3HayeHue npeobpasoBaTenis 4acToTbl KOPPEKTUpyeTcs oT
fO po f2, pasroH npoucxogut no S-obpa3HOM KPUBOW, U BPEMS PaBHO
nap.7x(f2-f0)/nap.20. Janee, ecnu yactota yctaHaBnueaeTcs ot f2 go f3, npoucxoant
BTOPOW pasroH, Npu KOTOpOM Bpemsi paBHo nap.7*(f3-f2)/nap.20.

®
E AT
T e e o o e o o o o o
J
)
5 &
e )
X @
& o
f2 i
\
------ @
fO
Bpewms
I'Ipmmeanl/le: Flpvl Takomn XapaKkTepucTtuke moryTt ObITb CyuleCTBeHHO yMeHbLllUeHbl yaapbl OT BbI60pKVI

nogToB B MexaHM3Me BO BpeMsi pasroHa/TOPMOXEHWUs,, W, TakuMm o6pasom,
npoasieBaeTcsi CPoK Cry>xObl peMHel 1 peayKTOpOB.

OnucaHue napameTpoB
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5.14 Pexxum aAMHamMuyeckoro TopmoxkeHus (nap.30 u nap.70)

Map. 30 “Bbibop AnHaAMMNYeCKOro TOpmMoKeHusa”

[Map. 70 “TopMO3HOW LUK ANHAMUYECKOro TOpMOXeHusa”

e B MOMeHT, korga BbIxogHasi 4YactoTa yMeHbLUaeTcsl, BCreacTBME MOMEHTa MHepLuu
Harpysku, CKOpoCTb ABuratenst byget 6onblue BbIXOQHOW YacTOThbl MHBEPTOpPA, U MO3TOMY

BO3HUKaET

adpgeKT

reHepartopa

KUHeTUYeckass 3Heprusi npeobpasyetcs B

aneKkTpu4yeckylo. B pesynbraTe noBbillaeTcst HanpskeHwe mexay krnemmamu P u N 3BeHa

NMOCTOAHHOIO

TOKa.

Bblaenuswytocs

3NEeKTPUYECKYld  SHeprmi  Heobxogumo

npeobpasoBaTtb B TeNNo 1 pacceatb. [Anga atoro, mexay knemmammn P 1 PR Heobxogumo
YCTaHOBUTb NOAXOOALLMA TOPMO3HOM Pe3NCTOp.

e B npeobpasoBatene 4actoTbl €CTb BCTPOEHHbIA TOPMO3HOW TpaH3ucTop. Bpems, B
TeYeHne KOTOPOro TOPMO3HOM TPAH3UCTOP OTKPbIT, Ha3biBAKOT "TOPMO3HbLIM LMKITOM
ONHaAMU4YeCcKoro TopMmoxeHusa". Yem Oonblle TOPMO3HOW UMKA, TeM 6onblue 3Heprum
noTpebnsieT TOpMO3HOW PE3NCTOP MU TEM BbILLE TOPMO3HOM MOMEHT.

3aBoackue [OnanasoH
MapameTp . MpumeyaHusa
HaCTpPOWKK HacTpoek
Ecnn TOpMO3HON LMK AMHAMUYECKOrO TOPMOXEHUS
He npesbiwaeT 3%, napameTp 70 ycTaHaBnMBaTb He
30 0 0~1 HY>XHO.
TOpMO3HON UMKA  OMHAMUYECKOrO  TOPMOXKEHMUS
ycTaHaBnuBaeTcs B napameTpe 70.
70 0 0~30%
MpumevaHwe: 1. Ecnm npu skcnnyatauum npeobpasoBaTtenss 4acToTbl 4acTo MPOUCXOAUT

3anyck/ocTaHoOBKa, TO HE0OX04MMO NPUMEHATb MOLLHBLIA TOPMO3HOWN Pe3ncTop.
2. [1nsa BbIGOpa TOPMO3HOIo pe3ncTopa CM. NyHKT 3.7.3.

5.15 Markas LUUM (nap.31)

Nap.31 “Bbibop markow LUAM”

o |_|pI/1 BKMtoveHun markom LM moxHo YMEHbLUNTb aKyCTU4YECKMEe LyMbl OBUraTenA

e [lpumeHsieTcs,

Korga Hecylwaa 4YacTtoTa npeo6pasoBaTenﬂ 4acToThbl
AKCcnyataunn nepunognyv4eckmn MeHAEeTCA.

YMEHbLLEHNIO YPOBHS MOMEX.
e [laHHaa (pyHKUMA OEeNCTBYET TONbKO B pexume V/F (ynpaBneHne HanpsXXeHnem/4actoTon),
T.€. adpdpekTnBHa, Korga nap.300=0.

BO Bpewms
Bbibop pgaHHOM yHKUMM crnocobeTByeT

3aBoackue [JnanasoH
MapameTp . MpumeyaHus
HaCTPOWKK HacTpoek
0 DyHKums “markon LLINM-mogynaumn” oTkmoyeHa
31 0 1 Mpu npuceoeHnn napameTpy nap.72 3HavyeHun <5,

npouvcxoant aktmeauma  “markon LUMM-mogynsaumn’.

OnucaHue napameTpoB
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516 ®PyHKUUA nepenavv

nap.153 n nap.154)

MNap.32 “Buibop nocnegoBaTensHoOu

nepegayv gaHHbIX (CKOPOCTb Nepeaayn B

eanHuuax 6on)”

MNap.36 “Homep cTaHumMm Npuv NOOKAKYEHUU

aHHbIX (nap.32. nap.33. nap.36. nap.48~nap.53

MNap.33 “Buibop npoTokona nepegayu

AaHHbIX”

MNap.48 “OnuHa cnoBa gaHHbIX”

MNap.50 “lINpoBepka YeTHOCTU”

bonee ogHoro npeobpasoBarensg YacToTbl”

MNap.52 “Konn4vectBo NOBTOPHbLIX NONbITOK

MNap. 49 “KonnyectBo cTonoBbIx out”

MNap.51 “lNepenayva cumBonos CR, LF”

MNap.53 “BpemeHHOW HTEPBaN Mexay

nonbiTKaMu nepegaduv gaHHbix”

nepegayu gaHHbIx”

MNap.153 “YcTpaHeHue owmnbok npu

nepegavye gaHHbIX"

MNap.154 “Beibop npoTtokona Modbus”

Mpn nameHeHn napameTpoB nepefavn AaHHbIX npeobpasoBaTefnlb 4acToTbl HEOOXOAMMO
nepesarpysutb. B npeobpasoBatensx yactoTbl cepum SF MOXHO BblbpaTb ABa npoTokosia
nepegayun gaHHbelx: npotokon Shihlin n npotokon Modbus. Map.32, nap.36, nap.52, nap.55 u
nap.153 npumeHsaoTca gns obomnx npoTtokosios. Nap.48~nap.51 yctaHaBnmMBaTCA TONLKO A1
npotokona Shihlin, a nap.154 — Tonbko gna npotokona Modbus. [Ona 6onee getanbHoOM
MHOpPMaUUKM CM. NPOTOKOMbI Nepeaadn gaHHbIX.

3aBoackne [vanasoH
MapameTp . MpymeyvaHus
HaCTPOWKHN HacTpoek

0 CkopocTb nepeaayn gaHHblx: 4800604

32 1 0,1,2 1 CkopocTb nepeaayn gaHHblx: 9600604
2 CkopocTb nepegayn gaHHbix: 192006040
0 MpoTtokon Modbus

33 1 0,1
1 Mpotokon Shihlin

36 0 0~254 (MpumeyaHwne 1)
0 [OnunHa cnoBa gaHHbIX: 8 6UT

48 0 0,1
1 [JnvHa cnoBa AaHHbIX: 7 6uT
0 [JnwvHa ctonoBoro 6uta: 1 6uT

49 0 0,1
1 [JnwvHa ctonoBoro 6uta: 2 6uT
0 bes nposepkun

50 0 0,1,2 1 HeueTHbIN
2 YeTHbI
1 Tonbko CR

51 1 1,2
2 CRulLF

52 1 0~10 (Mpumeyanue 2)

OnucaHue napameTpoB
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3aBojckue Onana3soH
MapameTp . MpumeyaHusa
HaCTpOWKK HacTpoek
Bpema  oxupgaHuss  CBS3M  COrnacHo
0~999.8
YCTaHOBIEHHbIM 3HAYEHUSIM
53 99999 0~999.8c, 99999
99999: 6e3 oxugaHua ceasn (MpumedaHue
99999
3)
0 MpepynpexaeHne n ocTaHoOBKa
153 0 0,1 L Bes npeaynpexaeHnst u NpoJoIHKeHne
paboTbl
0 Mpotokon, 1, 7, N n 2 (Modbus, ASCII)
(MpumeyaHwue 4)
1 1. 7. E. 1 (Modbus, ASCII)
154 4 0~5 2 1. 7. O. 1 (Modbus, ASCII)
3 1. 8. N. 2 (Modbus, RTU)
4 1. 8. E. 1 (Modbus, RTU)
5 1. 8. O. 1 (Modbus, RTU)
MpumevaHwe: 1. KonuuyectBo npeobpasoBaTenen 4acToOTbl, WHTEPdENCH Nepefavnm AaHHbIX

KOTOPbIX MO3BOMSET KOHTPONMPOBATbL LIeHTPanbHbIA KOMMNBIOTEP, 3aBUCUT OT MeToaa
NOAKMIYEHNA U CcornacoBaHus conpoTueneHus. Ecnu BeibpaH npotokon Modbus,
npucesonTe Nap.33 HeHyneBoe 3Ha4YeHue.

2. Ecnu Bpemsi owmnbKM nepefavv OaHHbIX NPEBbILAET YCTaHOBMEHHOE 3HA4yeHue
nap.52, a nap.153 yctaHoBneH Ha 0, NPO3BYYUT CUTHaANU3aUusa 1 Ha SKpaHe NosiBUTCA
qger.

3. MNpwu npuceoeHnn nap.53 sHaveHns 99999, oTcyTCTBYET BpEMEHHOE OrpaHNYeHme.
4. TMpotokon Modbus. OtobpakaeTca B 3aBMCUMMOCTM OT CTapToBOro 6urta, 6uta
WHcpopmMaLmmn, 6uta YeTHOCTU M cTonoBoro 6uta. N: 6Gut YyeTHOCTM oTCcyTCTBYET; E: 1
6uT YeTtHocTK; O: 1 BUT HEYETHOCTMN.

1. CoctaBnswowme nHtepdenca nepesadum aaHHbix SF RS-485 n anekTpuyeckue cxembl
coeAMHEHUN

e Pa3Boaka knemm nHtepdenca nepegadn gaHHolx SF RS-485

SF-R5485
communications interface HanmeHo
BaHue Onucanue
A Q KNnemMMbl
GND =) A TpaHcuBep nHBepTopa +
B —1 ) B TpaHcuBEp MHBEPTOPA -
GND CurHanbHas 3emns

OnucaHue napameTpoB
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[Mapamempel
e CBsA3b Mexay YCTPOMCTBOM ynpasreHns U ogHMM npeobpasoBaTenemM 4acToTbl
(B Ka4yecTBE NpMMepa BO3bMEM KOMMNbIOTEP).
—[RS-232/RS _485PATA*
DATA-
npeobpasoBaTesb

RS-232 RS-485

GND

KOMMbIOTEp

CtaHuus Homep 1
nHeepTtop 1

e CBA3b mMexay yCTpOﬁCTBOM ynpasneHna N HECKOJIbKMMUA npeo6pasoBaTenﬂM|/| 4acToThbl

(B Ka4YecTBE NpMMepa BO3bMEM KOMMNbIOTEP).

DATA+
et R S$-232/RS-485
DATA-
| npeobpasoBaTesnb
RS-232 RS-485

(] =) o
<C [an] < m
=z < > o =
KOMMbLIOTEP © o o
Cranyusi Homep 1 CraHuus Homep 2 CraHuma Homep 3
nHBEpPTOp 1 uHBEpTOp 2 nHBepTop 3

e Y npeobpasoBaTenen 4acToTbl cepun SF aBa NpoToKona nepeaayun gaHHbIX: NPOTOKON
nepegaymn ganHblx Shihlin n npotokon nepeaayn gaHHbix MODBUS.

2. MpoTokon nepepaym paHHbIX Shihlin

e ABTOMaTUYECKM NEPEKITOYAET YCTPOMCTBO YNpaBneHnsa n npeobpasoBaTterb YacToThl B
pexum koampoBkn ASCII (16-pyyHbIA KOA4 UCYMCNEHNS) ONs Nepefayn OaHHbIX.

e BbinonHuTe criegyowme waruv ans HacTPorKnN nepedadn AaHHbIX MexXay YCTPOUCTBOM
ynpaBneHus un npeobpasoBaTtenem 4acTtoThl.

CuMTIBAHME AAHHBIX |
MK :4 >
g *o ) |
| @ :
VHBepTop @ : ®
| | >
nK I ® | Bpewms
| |
0 | A
|
Mhseprop | 3anuc aaHHbIX |
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OnucaHue napameTpoB

Warn ans HaCTpOIZKVI nepegayn gaHHbIX 1 cbopmaT OaHHbIX ONMUCaHbl HNXE:

Ne [ewncteune

KomaHpa

3anucb
YyacToThbl

3anucb

napameTpa

lNepesarpyska
nHBEpTOpa

KoHTponb

CunTbiBaHue
napameTpoB

Mcnonbayinte npoueaypy,
onpegensemylo nonb3oBaTenem,
(U|ansa oTnpaBku 3anpoca ¢ yCTponucTea
ynpasrneHus Ha npeobpasoBaTternb
YacToTbl AN nepegayvun AaHHbIX.

Bpemsi Ha 06paboTKy AaHHbIX
npeobpasoBaTenem 4actoTbl

Ha

Ja

[a

Het

Ja

[a

Ownbok He
obHapyxeHo
(3anpoc
NPUHAT)

OTBeTHble AaHHbIE
.|npeobpaszoBaTtens
©)

©)

©)

©)

Het

YyacToTbl (NpoBepKa Ha

OGHapyxeHa
owunbkn @)

owmnbka
(3anpoc
OTKIOHEH)

Het

Bpemsi 3agepxkn 06paboTkmn JaHHbIX
YCTPOWCTBOM ynpaBreHns

Het

Het

Het

Het

Het

Het

Ownbok He
06Hapy>XeHo
(o6paboTkun
He
nNpomncxoamT)

OTBETHBIN cUrHan
CTaHKa OTHOCUTESbHO
®)|oTBETHBLIX AaHHBLIX &
(MpoBepka Ha oLwNBKK

Het

Het

Het

Het

©

(©)

3) O6HapyxeHa
owmnbka

(Bbixog, 3)

Het

Het

Het

Het

(@ [aHHble 3anpoca 06 o6pa60T|<e OaHHbIX, MOCNAaHHOINo CTaHKOM npeo6pasoBaTemo

4YacToTbl.
Homep gaHHbIX
dopmart
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Home Kop ans npoBepku
A P Bpems als POBEP 3Hak
ENQ | cTtaHuuwm Kon KoHTponb
(3anucb oxuaa [aHHble OKOHYaHUs
*1) |MHBepTOpa| KoMaHabI CYMMUPOBaHNEM
AaHHbIX) HUS “7) AaHHbIX *3)
Kop ans
B AR 3Hak
Homep Bpems NpOBEpPKU
(CuntbiB| ENQ Kon OKOH4YaHuA
cTaHuumn oxuaga KoHTponb
aHne *1) KOMaHbl JaHHbIX
MHBEpTOpa HUS  |CyMMUPOBaHMEM
OaHHbIX) ) *3)
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© OTBeTHble AaHHble NpeobpasoBaTensi 4acToThl
3anncb JaHHbIX

Homep gaHHbIX

dopmart
1 2 3 4 5 6
© ACK Homep ctaHumm
3HakK OKOHYaHWs AaHHbIX * 3)
(Owmnbok He 0BHapy»eHOo) *1) MHBEpTOpa
D NAK Homep ctaHuum Kopa owimnbkm 3HaK OKoH4YaHuA
(OBHapy>xeHo oLnbKY) *1) MHBEpTOpa *5) OaHHbIX  * 3)
CuuTtbiBaHMe OaHHbIX
Homep gaHHbIX
dopmaTt
1 2 3 4 5 6 |7 8 9 10 11 12| 13
Koo ons
E Homep NpoBeEpPKU 3Hak
STX CunutbiBaHne | Eamnnua | ET
(Owmnbok He cTaHumu KoHTponb OKOHYaHUs
*1) OaHHbIX *4) X
0OHapy»XeHo) MHBepTOopa CYMMMpPOBaHMEM | AaHHbIX *3)
*7)
3Hak
D Homep Kon
NAK OKOHYaHuA
(OBbHapyxeHo cTaHuMn | owmnbKn
*1) [aHHbIX
OLLNBKY) nHBEpTOpa *5) 3)

® OTBETHblE AaHHblE YCTPOMCTBA yrpaBreHusi, oTcbinaemble NpeobpasoBaTento YacToTbl
BO BPEMSI CYUTbIBAHUS OAHHbIX.

Homep gaHHbIX
dopmar
1 2 3 4 5
© ACK Homep cTaHumm 3HaK OKOHYaHus
(Owmnbok He obHapyxeHOo) *1) nHBEpTOpa AaHHbIX *3)
F NAK Homep ctaHuum 3HakK OKOHYaHusA
(OBHapyxeHOo OLNBKY AaHHbIX) *1) NMHBEpTOpa AaHHbIX *3)
*1). Kog ansa npoBepku
Kon Kon
Cumson 3HayeHne CwvmBon CogaepxaHue
ASCII ASCII AsP
MoaTteepxaeHne (OwnBOK He
NUL HOO | Hyns (Mycroin) ACK HO6 s
0BHapyXeHo)
Hauvano tekcta (Havano
STX HO2 LF HOA lMepeBoa CTpOKM
JaHHbIX)
KoHeL Tekcta (KoHel,
ETX HO3 CR HOD BosBpat kapeTku
JaHHbIX)
OTpuuatensHoe
3anpoc (3anpoc Ha
ENQ HO5 NAK H15 noareepXaeHve
nepegavy gaHHbIX)
(owmnbka gaHHbIX)
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*2). YctaHoBute Bpemst oxngaHus mexay 0 n 15 ¢ warom 10mc. NMpumep: 5 cootBercTBYyeT
50mc

*3) 3Hak okonmyanus maHHbX (kom CR, LF)
Mpn nepenaye gaHHbIX C YCTPOMCTBA ynNpaBreHnst npeobpasoBaTernto YacToTbl, KOabl
CR n LF B KOHLe TeKCTa aBTOMaTUYECKN CTaBATCH COrnacHO MeToAy nepefadu gaHHbIX
yCTponCTBOM. B 3TO Bpems npeobpasoBaTerib YacTOThl TakKe JOMMKEH ObiTb HACTPOEH
COrnacHoO ycTpomncTBy ynpasneHus. Ecnv BeibpaH Tonbko kog CR, 3aHAT ByaeT TONbKo
oavH pernctp; ecnu oba koga CR uLF - 3aHatel 6yayT ABa perucrpa.

*4). Eannunuya: 0---> EguHmuya 1, 1---> EguHuua 0.1, 2---> Eguivga 0.01,  3---> EgmHunua
0.001.
*5). Kog owmnbku

Koa OnuncaHune ownbkn Owwnbka nepegaym gaHHbIX U OTKITOHEHNE OT HOPMbI
oLInBKN

HOL OWNBKa YeTHOCTH OOHapyxeHa ownbka YeTHOCTU AaHHbIX, MOMYy4YeHHbIX
npeobpasoBaTenem 4acToThbl.

HO2 Owwubka no KoHTpornbHas cyMmma nosnyyYeHHbIX aHHbIX, NoACYUTaHHas

KOHTPONBLHOW CyMMe | NpeobpasoBaTeneM 4acToThl, He COBNadaeT.

O6HapyxeHa omnbka CUHTaKcuca OaHHbIX, NOJTyYEHHbIX

HO3 Owwubka npoTtokona | npeobpasoBaTtenem 4acTtoTbl. B yCcTaHOBMEHHbIN MeEpUoa BpPeEMEHU

nepegayv AaHHbIX | NONyYyeH He Becb 00beM AaHHbIX. Kogbl CR mn LF oTnuyaioTca ot

WCXOOHOWN YCTaHOBKW.

Ho4 OwvbKa kazpa CTton 6uT gaHHbIX, NOMNyYeHHbIX Npeobpa3oBaTenem YacToThbl, HE

coBnagaeT C u3Ha4valibHO yCTaHOBJ1I€EHHbLIM CTOnN ouTom.

OwnbKa Bydep npnema npeobpasoBartens YacToTbl NEPENOSIHEH BCNEACTBUE
LLINGK
HO5 OTMNpaBku crneaytoLlero Habopa gaHHbIX 40 TOro, Kak

nepenosiHeHns
npeobpasoBaTtenb YacTOTbl 3aBEPLUMT NPUEM NPebIayLLEro.
HOA HepacueTHblii MpeobpasoBaTterb YacToThl He paboTaeT B COOTBETCTBUN C
pexunm HacTporKaMun pexxmma.
HOB Owwnbka koga Monb3oBaTenb 3a4aeT KoA KOMaHabl, KOTOPbIA HE MOXET OblTb
KOMaHAbl obpaboTaH npeobpasoBaTenem 4acToThbl.
HOC Owwnbka gnanasoHa | B npouecce HacTpolkn napamMeTpoB M 4acToT, YyCTAHOBMEHHbIE

AOaHHbIX 3Ha4YeHUA BbIXOOAT 3a npeaersibl yCTaHOBIEHHOINo Anana3oHa gaHHbIX.

*6). Ecnn napameTp nmeet 3HayveHue 99999, To 99999 npum 3anMcu 1 CYUTbIBAHUN
3ameHsgeTcqa cumBonamn HFFFF.

*7). 3anpoc koga KOHTPOSIi CyMMUPOBaHUEM
MpeobpasoBaHHble kogbl ASCII 4aHHbIX CYMMUPYHOTCA B ABOUYHOM dhopmarTe.
Mnagwwe 6utbl (Mnagwme 8 6utos) pesynbTata (CyMMbl), Npeobpa3oBaHHbIE B
AsonyHbin paspag ASCII (16-puUdHbIA KOO UCHMCNEHUS), HA3bIBAOTCA KOLOM KOHTPOSIS
CYMMMVPOBaHUEM.

e [1pumep nepenayun gaHHbIX
[Mpumep 1. YCTPONCTBO ynpaBneHns nocblnaeTt npeobpasoBaTento YacToTbl KOMaHAY

70



BpaLleHus Bnepea:

OnucaHue napameTpoB

War 1. icnonb3ynTte yCTPOMCTBO ynpaBreHusa ans otnpaskn komaHabl FA B dpopmaTte A:

Homep ctaHumn Koa ans
ENO npeobpa3soBaTtens|Kog komaHabl| Bpewms [aHHble NpoBepKU CR
YyacToThl HFA oXungaHus HO0002 KoHTpornb
0 CYMMUpPOBaHneM
HO5 H30 H30 H46 H41 H30 H30 H30 H30 H32 H44 H39 HOD

PacueT koHTponbHOM cymmbl cnegytowmin: H30+H30+H46 +H41+H30+H30+H30+H30+H32=H1D?9;
6epem mnagwmx 8 outos D9 ons npeobpasoBaHusa B kogupoeky ASCII H44 n H39.

War 2. MNocne nonyyeHus n ob6paboTkn faHHbIX 6e3 owmnbok, npeobpasoBaTternb YacToThl
OTNpaBuUT YCTPOMUCTBY ynpasreHnsa oTeeT B popmate C:

Howmep cTa eobpa3soBaTesnsi YacTo
ACK Mep CTaHuMK npeobpa3soBaTesnsi YacToThl CR
0
HO6 H30 H30 HOD

[Mpumep 2. YCTPOMUCTBO ynpaBneHnsa oTnpaenseT npeobpasoBaTento 4YacToTbl KOMaH4y
OCTaHOBKM:
LWar 1. Micnonb3ynTte yCTPOMCTBO ynpaBreHus ans otnpasku komanabl FA B dpopmaTte A:

Homep ctaHummn Koo ans
EN | npeobpa3zoBarten [Kog komangbl| Bpems JaHHble NpoBepPKn CR
Q A 4acToTbl HFA oXuaaHus HOO000 KoHTponb
0 CYyMMUPOBaHWEM
HO5 H30 H30 H46 H41 H30 H30 H30 H30 H30 H44 H37 HOD

LWar 2. Nocne nonyyeHus n ob6paboTkn gaHHbIX 6€3 owmnbok, npeobpasoBaTtenb YacToThl
OTNpPaBuT YCTPOWNCTBY ynpasneHunsa oteeT B popmarte C:

Homep cTa eobpasoBaTens 4yacTo
ACK Mep CTaHuMK npeobpa3soBaTerns 4acToThl CR
0
HO6 H30 H30 HOD

lMpumep 3. CunTbiBaHME 3HAYEHUS C YCTPOMCTBA ynpaBneHus
Warl. YcTponctBo ynpaBrneHUs OTnpaBnsier npeobpasoBaTento 4YacToTbl KOMaHay
npepbiBaHNA 3anucu B goopmare A:

Homep ctaHuum Kog ons
ENQ npeobpasosaTten |Kog komaHabl| Bpems [aHHble npoBepKn CR
S 4acToThbl HFF oXvagaHusa HO001 KoHTponb
0 CYMMMPOBaHUEM
HO5 H30 H30 H46 H46 H30 H30 H30 H30 H31 H44 H44 HOD
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Map.195 Ha cTp.1
OnucaHue napameTpoB

War 2. TMocne nonydyeHus n obpaboTkn gaHHbIX 6e3 owmnbok, NnpeobpasoBaTernib YacTOThI
OTNpPaBUT YCTPONCTBY ynpaBrneHnsa oteeT B oopmarte C:

Homep ctaHuumn npeobpasoBarens 4acToThbl
ACK 0 CR

HO06 H30 H30 HOD

War 3. YcTponcTBO ynpaBneHusi OTnpaeBnsieT npeobpasoBaTento 4acTtoTbl 3anpoc Ha
cunTbiBaHWe 3HayeHna nap. 195 B popmate B::

Homep ctaHummn
Kog ons npoBepkun
npeobpasoBarens Koa komaHabl Bpewms
ENQ KoHTponb CR
YyacToThl H5F oXungaHusa
0 CyMMMpPOBaHNEM
HO5 H30 H30 H35 H46 H30 H30 H42 HOD

g

CHavana 195 muHyc 100 paBHO 95, 3atem npeobpasoBaTtb 95 B H5F 16-puyHoro koaga.
MpeobpasoBaTtb 5 B H35 1 H46 COOTBETCTBEHHO.

War 4. MNocne nonyvyeHna un obpaboTkM gaHHbIX 6e3 owmnbok, 3HadveHue nap.195 Gyget
oTnpasBneHo obpaTHO YCTPOMCTBY ynpasneHust B opmarte E:

Homep ctaHuum
Kon ons nposepku
npeobpasoBarens BbiBO4 AaHHbIX
STX EanHnua| ETX KoHTponb CR
4yacToTbl H1770(60Hz)
0 CyMMuMpoBaHmem
HO2 H30 H30 H31 H37 H37 H30 H32 HO3 H36 H31 HOD

lMpumep 4. ameHeHne cogepxanusa nap.195 Ha 50 (3aBogckme HacTpouku - 60).
War 1 n 2: nponyckaem (aHanorn4Ho waram 1 n 2 npumepa 3);

LWar 3: YcTponcTBO ynpaBneHnsa oTcbinaeTt npeobpasoBaTesnto 4acToTbl 3anpoc B opmate A
npuceouTb nap.195 3HaveHune 50:

Koo ons
Homep ctaHumm
Kon NnpoBepKU
npeobpa3soBaTtens Bpems [aHHble
ENQ KOMaHAabl KoHTponb CR
YyacToThl oXungaHus H1388
0 HDF cymmupoBaHue
M
HO5 H30 H30 H44 H46 H30 H31 H33 H38 H38 H45 H45 HOD
CHavana, 195 muHyc 100 paBHo 95; Tak Kak MuH. war nap.195 paseH 0.01,

MpeobpasosbiBaem 95 B H5F 16-pnyHoro 50 x 100 = 5000; npeo6pasoBbiBaem 5000 B

72



kopga H5F+H80=HDF H13888; 1 npeobpasoBbiBaem 1, 3, 8 n 8 B
kogupoky ASCII.

OnucaHue napameTpoB

LWar 4. MNMocne nonyyeHns n obpaboTkn AaHHbIX 6e3 ownbok, npeobpasoBaTenb 4acTOTbl
OTMNpaBuUT YCTPOMCTBY ynpaBreHus oTeeT B oopmarte C:

Homep cTtaHuum npeobpasoBaTtens 4acToThl
ACK CR
0
HO6 H30 H30 HOD

lMpumep 5. TNpucsoeHne nap.195 3HayveHua 500 (gnanasoH 3afaHHbIX 3HAYeHUW 3TOro
napametpa coctasnseT 0 - 400)
LWar 1 n 2: nponyckaem (aHanorn4Ho waram 1 n 2 npumepa 3);

Lar 3: YcTponcTBO ynpaBneHnsa oTcbinaet npeobpasoBaTento 4acToTbl 3anpoc B opmate A
npuceonTb nap.195 sHayeHme 50:

Homep cTaHumm
ENQ npeobpasosarten |Kog komaHabl| Bpems [aHHble KoHTponb CR
s14acTOThl HDF oXunpaHus HC350 CYMMUPOBaHMEM
0
HO5 H30 H30 H44 H46 H30 H43 H33 H35 H30 H46 H35 HOD

LWar 4. NpeobpasoBaTtenb YacTOThbl NONYy4YnT 1 0bpaboTaeT nHpopmMaumto. Tak Kak 3Ha4YeHne
BbIXOOUT 3a npefensi 4onycTMMOro guanasoHa nap.195, npeobpasoBaresnb 4acToThl
OTNpPaBUT YCTPONCTBY ynpaeneHus coobueHne ob owmnbke B hopmate D:

Homep ctaHuumn npeobpasoBaTtens 4acToThl Kopg, owmnbkm
NAK CR
0 HOC
H15 H30 H30 H43 HOD

3. MpoTokon nepeapaumn aaHHbIx MODBUS
1). dopmat coobLieHmns
e [locnegoBarternbHyo nepefavy gaHHbiX npotokona MODBUS MOXHO pa3genuTb Ha ABa
Tmna: ASCIl (AMepukaHCKuiA cTaHgapTHbIM Kog oomeHa nHgopmaumen) n RTU
(YpaneHHbIn TepMuHan).
BpeMﬂ OTKNUKa Ana nHBepTopa

‘Z
<« »

WheepTop (Slave) ASCIl : CR,CL Orknuk
RTU:spems oxuparmns>= 10 mc

MK (Master) 3anpoc
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Mepenaya coobLleHui

MK (Master) 3anpoc

WhBepTop (Slave) HeT otknuka

OnucaHue napameTpoB

(1). 3anpoc
YCTpOWCTBO ynpasrneHusi (OCHOBHOW aapec) oTcbifniaeT coobLueHnsa npeobpasoBaTternto
4YacTOTbl C MPUCBOEHHBLIM agpecom (C agpeca).

(2). NonoxuTenbHbIA OTKANK
lMocne nony4eHus 3anpoca OT Beaywen crtaHumm (Master), Begomas craHuus

BbIMOMHWT 3anpalunmBaemyto (PyHKUMIO U MONPOCUT BEAYLLYH CTaHUMIO OTNpaBUTb
NONOXUTENbHBLIN OTKINK.

(3). OTpuuaTenbHbI OTKAKK
Mpn nonydeHun HenpaBumbHbIX KO4OB  (OYHKUMM, agpeca WM LaHHbIX,
npeobpa3oBaTesib YacTOThbl OTOLUET COOTBETCTBYHOLLMNIA OTKINK BEAYLLEN CTaHLMW.

(4). Nepepaya curHanos 1 coodLLeHn
Begywen crtaHumm npucBamBaeTca agpec 0, m Begywas craHuusi OTnpasnsieT
coobuieHne BceM BeAOMbIM CTaHuuaAM. Kak TonbkO BegomMasi CTaHuus noryvaeT
coobLieHne OoT Mactepa, OHa HauMHaEeT BLbIMOMHATL 3anpawmBaemMmyto oyHkumo 6e3

obpaTtHoro oTeeTa BeayLLen CTaHuuu.

2). dopmaT nepegaym gaHHbIX
e B ocHOBHOM, BeayLas CTaHUMS OTChbINIAeT 3anpoc npeobpasoBaTento YacToThbl, KOTOPbIN

OTCblNnaeT oTBeTHOE coobLleHne obpaTHo BeayLwen ctaHumm. Kogbl agpeca n oyHKUmnm
ANa perynsapHoun nepeaayn gaHHbiX gyonupyotcsa. but 7 doyHKUMOHaNbLHOro koga npm
HenpaBuUITbHOW Nepeagayve AaHHbIX No3uumMoHnpyeTca kak “1” (=H80). MoTepsa gaHHbIX
onpegenseTcs Kak Ko OwnobKu.

o KOMNOHEHTbI cOOOLEHUS:

dopmar @rposepka
Crapt TCAnpec @dyHkuma | GaHHble Cron
Ha oWwKnodKn
ASCII H3A 0D OA
8 out 8 out nx8 out 2x8 ouT
RTU >=10Mc >=10mcC
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OnucaHue napameTpoB

CoobLueHne CopepxaHue
3apgaHHbin  guManasoH: 0~254.0 apgpeca TpaHcnvpoBanus; 1~254  apgpeca
@ obopyaoBaHust (NpeobpasoBaTens 4acToThl).
A.El./ HacTtponka nap.36 3aBucMT OT agpeca obopygoBaHus. HacTpovika BbINOMHeHa,
pec . . .
KOra OCHOBHOE YCTPOWMCTBO OTCbIIaeT coobLEeHNs1 NnepudeprinHbBIM YCTPONCTBaM U
nosy4aeT OT HUX OTBETHbIE COODLLIEHUS.
Ha gaHHbIN MOMEHT peanu3oBaHO 3 (PyHKUMW. YCTPOWCTBO BbINOSIHAET (PYHKUUN B
3aBUCMMOCTU OT 3anpoca. OCHOBHOE YCTPOMCTBO YCTaHaBNMBAET KoAbl OYHKUUA,
He BKIYEHHbIX B Tabnuuy Hwke. ObGopydoBaHMe Bo3BpallaeT cooblieHne o0
owmnbke. OHO onpepgensieTca BbIXOOAHLIM CUrHanom 00OopydoOBaHWs; MOBTOpPSiEMble
KoAbl PYHKLUMIA SABNAOTCS OTBETOM Ha MOCTOsIHHblE OTKNukn. H80 + koabl pyHKUMIA
ABMNAITCA OTBETOM Ha coobLeHns 0b oLunbke.
HanmeHoBaHune Kog o ®
o yHKLMK nucaHne yHKLMK
@ yHKLMM y Y
DyHKUNS CyutbiBaHMne
CunTbiBaET coaepkaHne perncTpoB
HECKOINbKNX HO3 .
BEOMOrO YCTPOMWCTBA.
perncTpos
3anuck B HOG 3anucb AaHHbIX B €MHCTBEHHbIN
OOMWH perncTp perucTp Be4OMOro YCTPOMCTBA.
3anuckb B
3anncb AaHHbIX B HECKOSbKO PErMcTpoB
HEeCKOnbKo H10 .
BEAOMOrO YCTPOWUCTBA.
perncTpos
6 M3ameHeHus1, BKItoYasi agpec ctapTta, KONMYeCcTBO 3anmcbiBaeMbIX MU CHUTbIBAEMbIX
2
n PerncTpoB, a Takke 3anvcbiBaeMble AaHHble, OCYLLUECTBASATCA B COOTBETCTBUU C
aHHble
KOOOM QOYHKUMMN.
@
ASCIl — metog npoepkun ans LRC, B To Bpems kak RTU — meToq npoBepkn Asis
lMpoBepka Ha
5 CRC. (MogpobHyto nHdopMaumio 0 noacyeTe KOHTponbHbIX cymm anst LRC u CRC,
OLINOKM
CM. B cneuudmnkaumnm ctaHgapTHOro NpoTokosna nepegayun gaHHbix MODBUS.)

BbluncneHne koHTponsHon cymmbl yepe3 LRC B pexume ASCII:

MpoBepka metogom LRC wucnonb3yetca B pexume koguposku ASCII ana nposBepku
cogepXaHust coobLLeHns, 3a MCKMYEeHneM OBOETOUMS B Havane v cvMBOna nepesopa
CTPOKM B KOHUe. Bce Heobxoaummble And nepefadn OaHHble TONbKO CYyMMUPYHOTCHA B
cootBeTcTBUM C Bantom (a He kogom ASCIl). Ecnu cymma 6Gonbwe H100 16-puyHon
KOAMPOBKK, MpPEBbILWAOLWY YacTb Heobxoammo ybpaTb (Hanpumep, ecnv Cymma paBHa
H136, Heobxoanmo B3ATb ToNbko H36) n 4o6aBnTb OauH.

BbluncneHne koHTponsHon cymmbl Yepe3 CRC B pexume RTU:
1. JoGaBbTe oanH pernctp 16-pudHbIX undp. Bece undpbl paBHbl 1.
2. MNpoBecTtu BbluMcNeHus, uckntovatowme UM, ona Boicwero 6uta pernctpa 16-pudHbIX
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umdp 1 BocbMu 6uToB. MNogcumTtaHHas cyma BBOAMTCA B pernctp 16-puyHbIX umndp.

3. MNMepemecTtnte 10T pernctp 16-pmnyHbIX UMdp Ha oauH GUT npasee.

4. Ecnn nepemMelleHHbI BNpaBO OUT (OTMEYEHHbIn O6uT) paBeH 1, Torga MHOroYneH
1010000000000001 wn peructp npoBedyT BbluMcreHus, uckmodawwune WIIN. Ecnu
nepeMeLLeHHbI Bnpaso OuT npeacTtasnset codon 0, Bo3BpaLLaemcst K MyHKTy 3.

OnucaHue napameTpoB

5. NoBTOpKTE NYHKTBI 3 U 4, NOKa He nepemecTuTe 8 6uT.

6. OcrtanbHble 8 OWUT ¥” WecTHagUaTEPUYHbIN  perncTp

ncknovatowme UIMNA.

7. loBTopuTe nNyHKTbI 3~7, noka Bce ©OanTbl TekcTa He nNpPoOBeOYT BbIYUCIIEHWS,
ncknovatowme UM ¢ 16-puyHbIM perncTpom, 1 He ByayT nepemelleHsl 8 pas.

8. Copepxumoe pernctpa 16-pM4HON  KOOMPOBKW  BKIIIOMAET CaMbli  CTapLUUK
AencTBUTENbHbIN OUT 2-6anToBon NpoBepkn Ha owmnbkn metogom CRC, gobaBneHHoro K
TEeKCTy

Mpn pobaesneHnn CRC k coobuweHuto, cHavana pfobaenstTcs mnagwmve 6antbl, 3a

KOTOpbIMUM MAYT cTapLlune 6anTol.

nposeayTt BblYUCIIEHUA,

e dopmart nepefayvm AaHHbIX:
(). CunTbiBaHMe gaHHbIX (HO3)

OyHKUUSA Appec K-Bo peructpos | lNpose
Pexunm Ctapt | Agpec *1) YHKH cTtapTta P P poBep Cron
*2) *4) Ka
*3)
ASCII H3A 2 3Haka 2 3Haka 4 3Haka 4 3Haka 2 3Haka 0D OA
RTU >=10 mc 1 6ant 1 6ant 2 banTa 2 banTta 2 banta | >=10 mc
MoBTOpSiEMbIE OTKITMKM
Howmep CuntbiBaeMble
DyHKUMA
Pexum| Crtapt | Agpec *1) *2) CUMTbIBAEMbIX OaHHble Mpoeepka| CTon
JaHHbIX  *5) *6)
ASCII H3A 2 3Haka | 2 3Haka 2 3Haka ...2Nx1 3Hak 2 3Haka 0D 0A
RTU |[>=10mc| 1 6ant 1 6ant 1 6ant ...2Nx1 6ant 2 banta | >=10mMc
CoobueHne CopeprxaHue

1) Agpec 3aganTe agpec gns otnpasnsieMoro coobueHuns; 0 ons owmnboYHoro.
2) Kog dpyHKuMn HO3
3) Agpec ctapTa 3apanite agpec peructpa ans C4UTbIBaHMS COOBLLIEHNS.
4) Homep pernctpa 3aganTe KONMMYECTBO PErMCTPOB ANd cunThbiBaHUsS. Makc. k-Bo : 12.
5) K-BO pgaHHbIX Ans

) A A B nBa pasa 6onblue *4)
CYMTbIBaAHMS

3agante paHHble pgns 4); gaHHble  OygyT  cunTaHbl B yObiBawoLwen
6) [JaHHble ANga CYUTLIB. .
nocnegoBaTenbHOCTU HomMepa GanTa.

(2). 3anucb gaHHbIX (HO6)
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DOyHKLUUSA ec cTapTa aHHble ans MpoBe
Pexum Crapt Appec *1) yHK Aap P A A POBSP Cron
*2) *3) 3anuncu *4) Ka
ASCII H3A 2 3Haka 2 3Haka 4 3HaKa 4 3HaKa 2 3Haka 0D 0OA
RTU >=10 mc 1 6anT 1 6anT 2 banTa 2 banTa 2 banta | >=10 mc

OnucaHue napameTpoB

nOBTOpFIeMbIe OTKJTNKHN

Anpec
Anpec DyHKUNA [HaHHble anga
Pexum Crapt i cTtapTa MpoBepka Cron
1) *2) 3anucu *4)
*3)

ASCII H3A 2 3HaKa 2 3HaKa 4 3Haka 4 3Haka 2 3Haka 0D OA

RTU >=10 mc 1 6ant 1 6ant 2 Gavita 2 Gawnita 2 bGavita >=10 mMcC

CoobLleHne CopaepxaHue

1) Agpec 3apaiite agpec ansa oTnpaensemMoro coobueHunst; 0 Ans owmnbo4Horo.
2) Kog cpyHKummn HO6
3) Aapec ctapTta 3apgaiitTe agpec ctapTa perncrpa, Kotopbi OygeT BKIOYEH B hyHKLMIO 3anmncu.
4) 3anuceiBaeMble | 3anvwnTe AaHHble B YKas3aHHbIA pernctp. [JaHHble OOMmKHbl ObiTb 16-OUTHbIE
OaHHble (NOCTOsIHHbIE).

I'Ipmmeanme: coaepxaHme NnoBTopAaeMblX OTKITMKOB U 3anpallinBaemMoro coobLLEeHNS OgUHAKOBbLIE.

(3). 3anuck Heckonbkmx pernctpos (H10)

Anpec K-BoO
Agpec | OyHKuuA [aHHble| 3anucbiBaemble
Pexum| Crapt cTapTa |perncrpos MpoBepka| CTon
*1) *2) *B5) AaHHbIE *6)
*3) *4)
4 LL2Nx1
ASCII H3A 2 3HaKa | 2 3Haka | 4 3Haka | 4 3Haka |2 3HaKa 2 3Haka | 0D OA
3HakKa 3HaKa
RTU |>=10mc| 1 6ant | 106ant |2 6banta | 2 6anTta | 1 6anT [26anT|...2Nx1 6anT| 2 6anTta | >=10ms

nOBTOpﬂeMble OTKJITUKHN

Poxun | Crapr | Anpec 1| VY| Adpec rapTa | ICo0peMETROS | poucpg | Gror
ASCII H3A 2 3HaKa 2 3Haka 4 3Haka 4 3HaKa 2 3Haka 0D OA
RTU >;(1:0 1 6ant 1 6ant 2 Gavita 2 bavita 2 bavita | >=10mc
CoobLieHne CogeprkaHue
1) Agpec 3agante agpec gns otnpasnsiemoro coobieHus; 0 ons owmnboYHoro.
2) Kog cbyHKLMM H10
3) Agpec ctapTta 3apanTe agpec ctapTa perucrpa, KoTopbi 6yaeT BKNOYEH B PYHKLMIO 3anmcu.
4) K-Bo pernctpoB 3aganTe KONMMYECTBO PErMCTPOB ANd cuMThiBaHMs. MakcMmanbHoe K-Bo: 12.
5) Cymma gaHHbIX [dnana3oH fomkeH coctaBnATh 2 - 24. 3agante ABOVHYO CyMMY *4).
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JaHHble

6) 3anucbiBaemble

3apanite HeobxoaMMble AaHHbIE B *4), 3anvnTe AaHHbIE B NOCNEA0BATENBHOCTU
cTapwun 6ant n mnagwunn 6anT M gaHHble agpeca cTtapTa: B COOTBETCTBUM C
NnopsiAKOM pacronoXeHnsa AaHHbIX agpeca cTapTta +1, gaHHbIX agpeca cTapTa +2,

nT.A.

OnucaHue napameTpoB

(4). OTBeTHOE coobuieHme 06 owmnbke
MpoBeguTe npoueaypy No nepegade oTBETHOrO coobueHnst 06 ownbke B 3aBUCUMOCTU OT
OLLIMOKN chyHKUMN, agpeca UM AaHHbIX 3anpoca, Noy4eHHOro 06opyaoBaHNEM.

PeskuiM Crapr Anpec PyHKUNS*2) Kog owmnbkm MpoBepk Cron
*1) H80+yHKumMA *3) a
ASCII H3A 2 3Haka 2 3Haka 2 3Haka 2 3Haka 0D OA
RTU >=10 mc 1 6ant 1 bawnt 1 6ant 2 banta >=10 mcC
Coob6LeHne CopepxaHue
1) Agpec 3apgainiTe agpec Ans oTnpaensieMoro coodueHunst; 0 ans ownboyHoro.
2) Kog dyHkummn 3apanTe ko PyHKLMKU AN OCHOBHOIO ycTponcTaea + H80
3) Kog, ownbkum 3aganTe kogbl, NnepeuncrieHHble B Tabnumue HUXe.

Cnuncok kopoB 00 oLinbke:

MNcTOYHMK Kop 3HauyeHue MprmeyaHus
3agaHHble Kogbl (OYHKUMIA He MoryT ObiTb oBpaboTaHbl
HOL HesepHbi ko | obopyaoBaHMeM B 3anpoce, OTOCMaHHbIM  OCHOBHbIM
dyHKLMM ycTponctBoMm.  Koabl dyHKUWMIA, KOTOpble HE HABMSOTCH
HO03, HO6, HO8 n H10 (BpeMeHHO).
o 3agaHHble agpeca  He MoryT OblTb  0OpaboTaHbl
TBET OT
obopynoBaHMeM B 3anpoce, OTOCMaHHbIM  OCHOBHbIM
BELOMOrO . y
. HO2 HeBepHbIn agpec | yCTPOMCTBOM (KPOMe aapecoB, NMEpPeYUCiEHHbIX B Tabnuue
cTponcTaa
y agpecoB perncrpa; CoxpaHeHusi napameTpoB, 3anpeTa Ha
CYNTBLIBAHME W 3aM1Cb NapaMeTpoB).
3agaHHble gaHHble He MoryT ObiTb  0BpaboTaHbl
HesepHoe
obopynoBaHMeM B 3anpoce, OTOCMaHHbIM  OCHOBHbIM
HO3 3Ha4yeHve . -
YCTPOWCTBOM (NapameTpbl, MNpeBbILAOLME OONYCTUMBIN
OaHHbIX

AvanasoH, CYLLEeCTBYOLIMIA PeXnM, Apyrue owmndkn n T.4.).

I'Ipmmeanme: Flpvl OQHOBPEMEHHOM CHUTbIBAHUN HECKOJIbKUX NnapamMeTpoB, CHUTbIBaHNE COXPaHEHHbIX

napameTpoB He ABMSETCA OLLMOKOMN.

[laHHble,

HanpaBJieHHble

OCHOBHOMY  YCTPOMCTBY, oynyT NPOTECTUPOBAaHbI

npeobpasoBatenieM 4acToTbl Ha HanuMuue cregylwmx owunbok, HO npeobpasoBaTtesnb
4YacTOTbl HE OTOLUNET OTBETHOE CO0bLEeHMe 06 Ob6HapyXeHHON oLunbKe.
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OnucaHue napameTpoB

Cnucok npoBepAaeMbIX OoLwKnOOoK:

Owwnbka OnuvcaHune ownodKkn

OOHapyxeHa owmnbKa YEeTHOCTU [aHHbIX,
4acToThl.

MONYyYEHHbIX
Owmnbka YeTHOCTH

npeobpa3soBaTtenem

Owwubka kagpa
M3Ha4arnbHO YCTaHOBIIEHHbLIM CTOM GUTOM.

Cton 6UT aaHHbIX, NONyYeHHbIX Npeobpa3oBaTenem YacToTbl, HE COBNagaeT C

Owmnbka

nepenonHeHus
npuemM npeabiayLero.

Bydep npuema npeobpasoBaTens 4acToTbl NEPENONIHEH BCreaCTBUE OTNPaBKU
cnepyollero Habopa gaHHbIX A0 Toro, kak npeobpasoBaTerb YacToThl 3aBEPLUUT

Bolumcnenna LRC/CRC, npoBeaeHHble

MpoBepka oLwnodKK

BbluncrnieHun LRC/CRC.

npeobpa3oBartenem
COOTBETCTBUW C NOSY4YEHHbIMU AAHHbLIMU, OTIINYAKOTCS OT NOSYYEHHbIX Pe3ynbLTaToB

4acCTOoThl B

e [lpumep nepefaym gaHHbIX
lMpumep 1. Pexnm ynpaBneHus nepegayum gaHHblx (CU).

LWar 1: YcTponcTBo ynpasneHnsa namMeHsieT pexmnm npeobpasoBatens 4acToThbl.

3anucbiBaemble
Pexum | Ctapt | Agpec | OyHKuma Appec cTapTa Mpoeepka | Cton
OaHHble
H30 H30
ASCII H3A H30 H36 | H31H30 H30 H30 | H30 H30 | H45H39 | OD OA
H31 H30
RTU | >=10mc 01 06 10 00 00 00 8D 0A >=10McC

LWar 2. Nocne nonyyeHnsi 1 06paboTkn gaHHbIX 6e3 owmnbok, npeobpasoBaTerib HacTOThI

OTNpaBMUT YCTPOMCTBY ynpaBfeHnsi OTBETHOE COOOLLEHME:

3anucbiBaemble
Pexum | Ctapt | Agpec | OyHKums Appec cTapTa MpoBepka | CTon
OaHHble
H30 H30
ASCII H3A H30 H36 | H31H30 H30 H30 | H30 H30 | H45H39 | OD 0A
H31 H30
RTU | >=10mc 01 06 10 00 00 00 8D 0A >=10mc

lMpumep 2. CunTbiBaHME YCTPOMCTBOM yrNpaBneHus 3HayeHus nap.195

LWar 1. YcTponcTBO ynpaBneHus oTcbinaeT npeobpasoBaTento 4acToTbl coobLieHne Ha

cuuTbiBaHue nap.195. Agpec nap.195 - HOOC3.
Pexum | Crapt Appec | ®yHKUMA Appec ctapTta K-BO pernctpos Mpoeepka | Cton
H30 H43 H30 H30
ASCII H3A H30 H33 | H30H30 H33 H38 | OD OA
H31 H33 H30 H31
RTU | >=10mc 01 03 00 C3 00 01 74 36 >=10MmcC

War 2. Nocne nony4yeHna n o6paboTkmn aaHHbIX 6e3 owmnbok, npeobpasoBaTerib 4acToThl
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OTCbINaeT YCTPONCTBY ynpaBreHns cogepxaHue nap.195.

OnucaHue napameTpoB

K-BO cunmTaHHbIX CunTtbiBaemble
Pexum | Ctapt | Agpec | OyHKums Mpoeepka | Cton
OaHHbIX OaHHble
H30 H31 H37
ASCII H3A H30 H33 H30 H32 H37 H33 | OD OA
H31 H37 H30
RTU | >=10mc 01 03 02 17 70 B6 50 >=10McC

B cBa3u ¢ Tem, 4To fecaTuyHoe vncno ot H1770 paBHo 6000, a eanHuua nap.195 = 0.01,
nap.195 = 60 (6000 x 0.01 = 60).

lNpumep 3. NameHeHne 3HavYeHns nap.195 Ha 50.
LWar 1. YcTponcTBo ynpasneHnsa oTcbinaeT npeobpasoBaTerito YacToTbl 3anpoc NpUCcBOUTb
nap.195 3HayeHune 50.

3anucbiBaemble
Pexum | Ctapt | Agpec | OyHKuUna Appec cTapTa Mpoeepka | Cton
OaHHble
H30 H43
ASCII H3A H30 H36 | H30H30 H31 H33 | H38 H38 | H39 H42 | OD OA
H31 H33
RTU | >=10mc 01 06 00 C3 13 88 74 AO >=10McC

War 2. Nocne nonyyeHus u 06paboTkn gaHHbIX 6e3 ownbok, npeobpasoBaTenb YacToThl
OoTNpaBnsieT YCTPONCTBY ynpaBneHnsa oTBETHoe coodLieHune:

3anucbiBaemble
Pexum | Ctapt | Agpec | OyHKuma Appec cTapTa Mpoeepka | Cton
OaHHble
H30 H43
ASCII H3A H30 H36 | H30H30 H31 H33 | H38 H38 | H39 H42 | OD OA
H31 H33
RTU | >=10mc 01 06 00 C3 13 88 74 AO >=10Mc

lMpumep 4. CunTbiBaHME 3Ha4YeHU NnapameTpoB nap.0~nap.11 yCTpoOMCTBOM yrpaBrieHus

LWar 1. YcTponcTBO ynpaBneHusa otnpasnseT npeobpasoBaTernto 4acToTbl 3anpoc Ha

cuuTbiBaHWe 3Ha4veHun nap.0~nap.11. Agpec ctapta HOOOO.

Pexum | Crapt Apgpec | ©yHKUMA Anpec crtapta K-BO peructpos Mpoeepka | Cton
H30 H30 H30 H30
ASCII H3A H30 H33 | H30H30 H46 H30 | OD OA
H31 H30 H30 H43
RTU | >=10mc 01 03 00 00 00 oC 45 CF >=10mMC

War 2. Nocne nony4yeHnsa n o6paboTkun AaHHbIX 6e3 owmnbok, npeobpasoBaTerib 4acToThl
OoTNpaBnseT YCTPONCTBY ynNpaBneHnsa oTBETHoe coobLieHmne:

Pexum

Crapt

Anpec

DyHKUNA

OaHHbIX

K-BO cumTaHHbIX

CyuTbiBaemble
JaHHble

MpoBepka

Cron
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ASCII

H3A

H30 H31

H30 H33

H31 H38

...12x4 3Haka 4 3Haka

0D OA

RTU

>=10mMc

01

03

18 ...12x2 banTa 2 banta

>=10mMc

lNpumep 5. MNepe3anucb npeobpasoBaTenemM 4acTtoTbl 3Ha4eHU napameTpoB nap.0~nap.11
LWar 1. YcTponcTBo ynpasneHnsa oTnpasnseT npeobpasoBaTtento 4acToThbl 3anpoc Ha 3anucb

OnucaHue napameTpoB

3HaveHuun nap.0~nap.11.

DuHK Anpec K-80 O6bem | 3anuckiBae Moose
Pexum Crapt Anpec y P [JaHHbI Mble P Cron
uus cTapTa perncTpos pka
X AaHHble
H30 H31 | H30 | H30 | H30 | H30 H31 ...Nx4 4
ASCII H3A 0D 0A
H31 H30 | H30 | H30 | H30 | HA43 H38 3Haka 3Haka
...Nx2 2
RTU >=10mc 01 10 00 00 00 ocC 18 . . >=10mc
banTa banTa
LWar 2. MNocne nonyyeHus n o6paboTkn gaHHbIX 6€3 owmnbok, npeobpasoBaTtenb YacToTbl
OTNpaBnsieT YCTPOUCTBY yNpaBneHns oTBETHOE COObLLEHME:
Pexum Crapt Anpec DyHKUNA Appec cTapTa K-BO peructpos MpoBepka Cron
H30 H30 H30
ASCII H3A H30 H31 | H31 H30 | H30H30 H45 H33 0D 0A
H30 H30 H43
RTU | >=10mc 01 10 00 00 00 oC 00 18 >=10mc
4. CnNUCOK KOMaHA, nepenaYvv AaHHbIX
e Cnepaytowime komaHabl 1 HAbOPbI 4aHHbLIX NCNOMB3YTCA ANA KOHTPOSIS U MOHUTOPUHIa
COOTBETCTBYHOLLNX OENCTBUN.
Kon
Kon Anpec
. KOMaHAbl CoaepxMMmoe faHHbIX 1 onncaHue
KOMaHAbl Oewnctaue oToKONA ® Modb
NpPOTOKON HKLMK
Modbus P o yRid us
Shihlin
HOOO0O0: pexum nepegayn gaHHbLIX;
HO3 CuunTblBaHWE JaHHbIX H7B
HOO0O1: BHellHee yripaBneHue;
H0002: JOG-ynpaBneHue;
HO003 : KOMOMHUMPOBaAHHLIN pexum 1,
. H1000
KOMOWHMPOBAHHBIA pexum 3
HO6/H10 3anuch gaHHbIX HFB . )
KOMOUHMPOBAHHbIN pexunm 5;
HO004 : KOMOMHMPOBAHHLIN pPeXUMm 2 U
KOMOMHMPOBaHHLIN pexum 4
HO000~HOOFF
b8~b15: coxpaHeHue
b7: BO3HMKHOBEHWME OTKITOHEHWUI
KoHTponb cTatyca
b6: umcnbiTaHWe YacToThbl
HO3 npeobpa3soBarens H7A H1001
b5: BOCCTaHOBMNEHne 3Ha4YeHus
YyacToThl
napameTtpa no yMosr4aHuto
b4: nepesarpyska
b3: pocTtukeHne HeobxooMmMom YacToTbl
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b2: BpalleHne B obpaTHOM HanpasreHux
bl: BpaleHve Bnepen
b0: BpaweHune

OnucaHue napameTpoB

3anaTasa yepes 2 AecATUYHbIX 3HaKa, ecnm
YcTaHoBka
4aCTOTHI H73 HO000~H9C40 (nap.37=0; 4epe3 oamH | H1002
3HaK, ecnv He paBHo 0)
BbixogHasa YacTtoTta H6F HO000~H9C40 (kak onucaHo BblLLE ) H1003
. HOOOO~HFFFF (3anatas 4epe3s [ABa
BbixogHom Tok H70 H1004
[EeCATUYHBIX 3HaKa)
BbixogHoe H ~HFFFF
bIXOOH H71 0000 ( 3andras 4epe3 pfBa H1005
HanpshkeHne OEeCSITUYHbIX 3Haka)
é HOOOO~HFFFF : nocnegHue pBa pasa
o
HO3 <3 BBEAEHbI HEMpPaBWSIbHbIE KOAbI
3 HO000~HFFFF:
N H74 H1007
H74: kog owmbkn 1 n 2
b15 b8 b7 b0
HenpasunbHoe ‘ Koa owmbkm 2 ‘ Kog owmnbkm 1
coaepxaHve H75: Ko owmnbkn 3 un 4
b15 b8 b7 b0
Kopg owinbkn 4 Kopg owwimnbku 3
urs | L_Koa | Kon H1008
Mpy BO3HMKHOBEHMM OLLUMOOK CM. CMUCOK
HEeBEpPHbIX KoOoB B napametpe
nap.288~nap.291.

HO06/H10 | 3anucbk 3agaHHOM 4acToThl HEE HO000~H9C40, sanucb PR430 H1002

HOO000~HFFFF

b8~b15: coxpaHeHue

b7:aBapuiHas OCTaHOBKa
npeobpasoBarens yactotel (MRS)

b6: BTOpasa dyHkums (RT)

3anucb koMaHapl b5: Bbicokasi ckopocTb (RH)

HO6/H10 HFA H1001
ynpaBneHus b4: cpegHsasa ckopocTb (RM)

b3: Huskas ckopocTtb (RL)

b2: BpalieHve B obpaTHOM HanpaBneHuu
(STR)

bl: BpaweHue Bnepepq (STF)

b0: coxpaHeHne

H9696: dyHkuma nap.997

Mepesanyck ecnu B Mpouecce nepefayn OaHHbIX
HO6/H10 pesany HFD B ot penaiin A H1101
npeobpasoBaTens 4acToThbl YCTPOWCTBY yNpaBneHus nepesarpysnTb

npeobpasoBaTenb YacTOTbl, OH HE CMOXET
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oTcbinaTb AaHHble 06paTHO YCTPOWCTBY.

OnucaHue napameTpoB

H5A5A | H1104
[etanbHylo MHOPMALMIO CM. H9966 | H1103
HO06/H10 YnaneHne napaMmeTpoB HFC B Tabnuue BoccTaHosreHne | H9696 H1106
cTaTyca napamerpa. H55AA | H1105
HA5A5 | H1102
HO3 CuuntbiBaHMe napameTtpoB | HOO~H63 ViHcpopmatmio o nap.0~nap.499,
OnanasoHe  daHHbIX U MOJNIOXEHUU
€CATUYHON  3andaTomn cM. Tabnu
A W HO000
napameTpoB. Agpec Kaxgoro napamerpa |
HO6/H10 3anncb napaMeTpoB H80~HE3 | POTOKoNa MODBUS  cootsercreyer HO1F3
16-puyHON UMdpe HOMepa napameTpa.
Hanpumep, agpec nap.138 B npoTtokone
MODBUS cootBetcTByeT HOO8A.
Cuera HO000: nap.0~nap.99
CTpaHLpI CuunTbiBaHME H7F : nap. p.99:
A HO0001: nap.100~nap.199;
A H0002: nap.200~nap.299;
CHNTBIBARNA HO003: nap.300~nap.399;
— 3anuck HFF : nap. p.599;
HO0004: nap.400~nap.499.
napameTtpa
e Tabnnua cocTosAHMSA BOCCTAHOBIEHMS NapameTpa
nap.21, nap.125, nap.186,
MapameTp
nap.188~nap.199,
MapameTp nepegayu Opyrve Kogpbl
[aHHble . nap.292, nap.293, nap.300~nap.321
aencreune OaHHbIX napameTpbl | oLWNBOK
1 napameTp nepenadn AaHHbIX
(NnprmeyaHune)
NCKIHOYEHbI
H5A5A nap.999 (@] @] X
H9966 nap.999 0] @]
nepegaya
H9696 pea X @] X X
JdaHHbIX 999
nepegaya
H55AA X @] (@] X
AaHHbIX 998
HASA5 nap.999 X X X (0]

I'Ipmmeanme: napameTpbl nepenayqyn OaHHbIX

nap.153 n nap.154.
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OnucaHue napameTpoB

5.17 AHaukauma ckopoctu (nap.37)

Map.37 “UHankauma ckopocTtn”

e B “pexume vHankKaumm BbIXogHOM YacToTbl" naHenu ynpasneHns DUOL Ha akpaHe byaet
oTobpaxaTbCsi COOTBETCTBYIOLLAA MEXaHNYecKas CKOPOCTb.

3aBopckne
MapameTp . [wnanasoH HacTpoek MprmevaHus
HaCTPOWKK
37 0 o6/MuH 0~5000006/MuWH 0: BbIxoAHas YacToTa
<HacTtpounkn>

e YCTaHOBNEHHOe 3HadeHne nap.37 — 3TO MexaHu4eckas CKopocTb npeobpasosaTtens
npu BbIXoAHOM YacToTe B 60IL. Hanpumep: ecrnn cKopoCTb NEHTOYHOIO KOHBenepa
coctaBnseT 950 M/MVH, N BbIxogHas 4YactoTa npeobpasoBaTens 4acToTbl paBHa
60y, nap.37 HeobxoguMmo npucBouTb 3HadeHne 950. B "pexume wnHOMKauuu
BbIXOQHOM 4acTOoTbl Ha 3KpaHe ©OyaeT oTobpaxaTbCA CKOPOCTb SIEHTOYHOrO
KOHBeKepa.

MpumevaHwe: 1. Mexgy oToOpaxaemol MexaHM4YEeCKONW CKOPOCTbIO U peanbHOMW, CyllecTByeT
HebonbLIOEe HECOOTBETCTBME.
2. [eTtanbHyto nHpopmauuto o "paboumx pexrmax naHenu ynpasneHns” cM. B NyHKTe
4.1.2.
3. Korga BbIxogHas MexaHu4yeckas CKOpocTb Oonblie 99998, Ha skpaHe Oyaet
oTobpaxartbcs 99999.
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OnucaHue napameTpoB

5.18 BbI6OQ BeJliM4YNHbI 3aaaloLlero curHana no HanpsaXxXeHno un

manasoHa 3anaHna 4YacToThbl

nap.38. nap.73. na.139. nap. 140 n nap.141

[Map.38 "MakcumanbHasg BbiIXxoAHas YacToTa, COOTBETCTBYKOLIAA MakCUManbHOMY

curHany 3agaHvsa Yyepes knemMmmbl 2-5"

Map. 73 "Bblibop auanasoHa 3agatoLlero
curHana no HanpsikeHuw"

Map.139 "CmelwleHne 3agarwllero curHana _ no
HaNPsKEHUK"

MNap.140 "YcuneHne 3apawollero curHana _ no
HaNPsHKEHUD"

MNap.141 "lMonsipHOCTb CMeELLEeHns1 3adatoLlero

/——CBHC’,aHHbIe napamerp

nap.79 “Beibop pexuma ynpasneHns”
nap.80 - nap.84, nap.86, nap. 126 - nap.128
“BblBop MHOroyHKLMOHaNbHbIX kKnemm”
nap.189 “®dyHkumsa no ymonyaHuo”

curHana no HanpsXXeHuto 1 peBepc 3agarLmm curHanom"

e YcTaHOBMNEHHoe 3HayeHune nap.38 sBnseTca 3agaHHOM 4YacToTonM npeobpasoBaTens
4YacTOTbl NPU BXOAHOM curHane knemmbl 2-5 B 5B (10B).

3aBoackue OvanasoH
MapameTtp . MprmeyaHus
HaCTPOWKK HacTpoek
50y Map.189=1
38 1~400ly
60Ny, Map.189=0
0 [vana3oH 3agarowero curHana mno HanpsXeHuro
(knemmebl 2-5) paBeH 0~5B.
73 0 0,1
1 [vanasoH 3apatoulero curHana no HanpsXeHur
(knemmbl 2-5) paseH 0~10B.
139 0% 0~100%
140 100% 0.1~200%
141 0 0~11
<HacTpownkn>

e B nap.141 cywecTtByeT 2 3Haka,

COOTBETCTBYET No3nuunn, HarnpumMep:

nap.141 =

T

KaXXObl 3HaK MMeeT pasHoe

3Ha4yeHne, 4To

0: MNMonoxutenbHoe cMmeLlleHne
1: OTpuuatensHoe cmelleHne

0: oTpuuarernbHoe CMelleHne: ABnxXeHne REV oTkntoueHo
1: oTpuuartenbHoe cMmelleHue: asmxeHne REV BKoYeHO

* Mcnonb3oBaHne OTPULATENBHOIO CMELLEHUS MO HanpsKEHWUO NMPW HACTPOWKE YacToThbl
obecneymBaeT 3anac NoMexoycTorn4MBOCTU. B cpeae ¢ BbICOKMM YPOBHEM HABOAOK
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OnucaHue napameTpoB

nonb3oBaTesib JOMKEH n3beratb MCNONb30BaHMS CUrHANoOB HMXe 1B npu HacTponke

pabo4yen YacToTbl NpeobpasoBarens.

» CnegytoLime npumepbl AEMOHCTPUPYIOT BAUSIHUE CUrHaNoB MO HanpsiXeHUo Ha
HOMMWHAaIbHYIO YacTOThbl AN KaXA0ro 3Ha4YeHus napameTpa.

Mpumep 1: OTO Hambonee 4acto ucnonb3lyemas HacTpovika. Korga npeobpasoBaternb
HaxXoOUTCA B pPEeXMMe BHELHero YynpasfeHusd, KOMOWHMPOBAHHOM pexume 2 unu
KOMOMHMPOBaAHHOM pexnme 4, a YacToTa 3afaeTcs Yepes KneMmmbl 2-5.

MakcumanbHas
BbIXOAHas YacTtoTa
60 MU L e e e e e e e e
: HacTtpoiika napameTpoB:
I nap.38 = 60 Ny MakcumanbHas BbIxogHasa YyactoTa
| nap.73 = 1 Bblbop curHana HanpshkeHus
| nap.139 = 0% CmelleHMe 3agatoLero curHana no
| HanpsKeHno
0N e | nap.140 = 100% YcuneHue 3aaatoLiero curHana rno
| HaNPsHKEHMIO
| | nap.141 = 0 NonsipHOCTb CMeLLeHunsl 3afatoLLero
: : curHana no HapsKeHUo U peBepC 3a4atoLLMM CUTHaANIoM
| |
| |
| |
oru | I

0B 5B 108B

Mpumep 2: DTOT NpUMeEp UCNONb3yeTca Ans ynpasrneHus ABuMraTensamMm NepeMeHHoro Toka.
Lenb — goctnyb 3HavyeHunsa 4vactotbl 10 'y npm BpaweHun noTeHUMoMeTpa
MakcMmanbHO BreBo. [pyrmmn crioBamu, nNpu akTMBauuu camasi Hu3Kad
yacTtoTa ABuratena nepemMeHHoro Toka porkHa coctaenate 10 Iy, Opyrue
4YacTOTbl MOXHO CBOOOOHO HacTpavBaTb. Ha pucyHke Hwxe BMAHO, 4TO
3HayeHue BbIxogHoro HanpsbkeHns 0~10 B cooTBeTCcTBYEeT 3agaHHOW 4acToTe
0~6 Ol'y, a 0~8.33 B cootBetrcTtBeHHO 10~60 4. B cBA3K C aTMM B cpeaHen
TO4YKe noteHumomeTp 6yaet nokasbiBaTb 40 [U., a BO BTOpPOM MNONOBUHE
ctabunbHo 60 lu. Ong paboTbl NOTEHUMOMETpa BO BTOPOW MOMOBMHE CM.
npumep 3.

MakcumanbHas
BbIXOOHaaA 4YacToTa

60y

Hactponka napamertpos:

nap.38 = 60 'y MakcumanbHas BbixofHasi YacTtoTa
nap.73 = 1 Belbop curHana HanpsikeHus

nap.139 = 16,7% CmMelueHne 3agatoLlero curHana no
HanpsKeHo

nap.140 = 100% YcuneHvie 3agjatoLlero curHana no
HanpsKeHuio

nap.141 = 0 MNonApHOCTb CMEeLLEHMS 3aaatoLLero
CUrHana no HapsikeHUo U peBepc 3aAarLwnM curHanom

10Ty
139 =
nap nap.38

30Ty

CwmeleHne
3afaloLLero

cvriana no
HanpshkeHNto ory

*100%
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OnucaHue napameTpoB

Mpumep 3: OTOT nNpuvMep Takke 4acTo MCMOSMb3yeTcs B MPOMbILNEHHOCTU. Bes wkana
NOTEHLMOMETPa MOXET MCMONb30BaTbCA Ha Balle YCMOTPEHME.

MakcmmanbHas
BbIXOAHas YyacTtoTa
60 Ty Hactpowka napameTpos:
nap.38 = 60 'y MakcumarnbHas BbIxogHas Yactota
| nap.73 = 1 Beibop curHana HanpsikeHus
I nap.139 = 20% CwmeLleHne 3agatoLlero curHana rno
: HaMpPsKeHNIo
I nap.140 = 83,3% YcuneHune 3agatoLLero curHana no
| HanpsKeHnto
[ nap.141 = 0 MNMonApHOCTb CMeLLeHUs 3a4atoLLero
30y | CUrHana no HapsXXeHuto 1 peeepc 3agaroLMM CUrHanom
|
! nap.140= ( 1 - % )* 100%
CmeuleHune |
3agaroLlero oMy | nap.139 - 10T *100%
curHana no i , | nap.38 * nap.140
nanpsokermio WOl |
0B 5B 10B

Mpumep 4: BTOT Npumep AeMOHCTpUpyeT ananasoH noteHunometpa ot 0B go 5B. Bmecto
KOPPEKTUPOBKN YCUMNEHUHA, KaK MOKa3aHO Ha MnpuMmepe HUXKe, Bbl MOXETe
HacTpouTb nap.38 po 120y wnm nap.73 go 0, 4TOGbl MOMNYYUTL Takue Xxe

pe3ynbraThbl.

MakcrumarnbHas
BbIXOAHAas YyacToTa
HacTpoika napaMeTpoB:
0My p————————————————— I_A__ ~ 7 nap.38 = 60 'y MakcumanbHas BbIXoaHas Yactota
| nap.73 = 1 BeiGop curHana HanpskeHus
: nap.139 = 0 CmeLlueHune 3agatoLero curHana no
| HanpsKeHUo
| nap.140 = 200% YcuneHve 3agatoLwero curHana rno
| HanpsxeHno
: nap.141 = 0 MNonapHOCTb CMeLLIeHNs 3aaatoLLero
sor b el -,l curHana no HapsYKeHWIo N peBepC 3afaloLLnmM CUrHanom

nap.140 = *100% = 200%

Yceunenuve 3agatrowero curHana
'y Mo _HanpspKeHUIo

10B

Orule”
0B

[6)]
m

Mpumep 5: Mcnonb3oBaHne oTpuUaTENbHOIO CMELLLEHUS MO HANPSKEHWUIO MNP HACTPOKrKe
YacToTbl 06ecneynBaeT 3anac NOMeExXoyCcToMYnMBOCTU. B cpeae ¢ BbICOKMM ypOBHEM
HaBOAOK Nonb3oBaTeNb AOMKEH n3beratb UCNOMb30BaHUA cUrHanoB HWxe 1B npu
HacTporike paboyen YacToThbl ABUraTens NnepemMeHHoOro Toka
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OnucaHue napameTpoB

MakcumanbHas
BbIXOAHas YacToTa
60 Iy
HacTtpoiika napameTpos:
nap.38 = 60 Ny MakcumansHas BbIxoAHas YacToTa
54Ty nap.73 = 1 Belbop curHana HanpshkeHns
nap.139 = 10% CmeLlleHune 3agatoLlero curHana no
HanpsHKeHWo
nap.140 = 100% YcuneHwe 3aparoLLiero curHana no
HanpsHKeHWo
nap.141 = 1 MNonapHOCTb CMeLLEeHNs 3agaroLLero
CUrHamna no HapsbKeHWI0 U peBepcC 3afatoLLMM CUTHANOM
nap.139 = *100%
OTpuuartensHoe
cmelleHne 6 Ny 0y
;6 Iy

Mpumep 6: ITOT Npumep npencraBnaeT cobor npogormkeHme npumepa 5. MakcumanbHyto
paboyyo 4acToTy MOXHO AOCTUYb NyTeM KanubpoBku ycuneHus. LUupokoe
NPUMEHEeHNa [OaHHOro npuMepa npegnaraet nonb3oBarensam 6onblive

BO3MOXHOCTW.
MakcumarnbHas
BbIXOAHas YacTtota

60 Iy R
CwMmelleHne 3agatoLlero curHana
MO HaNPSPKEHUIO

_HaC'rp017||<a napameTpos:

nap.38 = 60 Ny MakcumanbHas BbiIxogHas YactoTta
nap.73 = 1 Beibop curHana HanpspkeHus

nap.139 = 10% CwmeLleHne 3agatoLero curHana no
HanpsHKEHUIo

nap.140 = 111% YcuneHune 3apatoLlero curHana no
HaMPSHKEHUIO

nap.141 = 1 MonspHOCTL CMELLEHNs 3afatoLero
CUrHana no HapsHKeHUto 1 peBepc 3a4atoLLMM CUrHaNoOM

108B
*100% = 111.1%

nap.140 =
OTpuuarensHoe
cmeleqne 6,6 My _ 0T

6.6 |

Mpumep 7: B 3aToM npumepe BxoA 3anporpamMMuMpoBaH 3anyckaTb ABuratenb B 000uMX
HanpasneHusax — NPSIMOro u peBepcHoro. [1Buratens GyaeT OCTaHOBMEH, Koraa
NOTEHUMOMETP HaxoOuTCs B CpedHen TOYKe CBOEW LWKamnbl. OTa HacTpounka
MO3BOMSET HEe MCMNOoNb3oBaTb NepeknoveHne curHana Bblbopa HanpaBneHus
BpallleHnsa ons pesepca npueoaa.
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OnucaHue napameTpoB

MakcumanbHas
BbIXOAHas YacToTa

BOTL foo o o o o o o o e o e o e

[BvxeHue Bnepes

30MY fpmm————

o)

0ly

o R

5B B

Hactpoiika napameTpos:

nap.38 = 60 'y, MakcumanbHas BeIxogHas yactora

nap.73 = 1 Bblbop curHana HanpskeHwst

------ 30Ty nap.139 = 50% CwmelueHune 3agatoLlero curHana no

HanpsxeHuto

nap.140 = 200% YcuneHve 3apatoLero curHana no

HanpsixeHuo

OBparTHoe ABWKeHNE nap.141 = 11 MNonspHOCTb CMeLleHns 3agatoLero
cuUrHana rno HapsbkeHWio U peBepc 3aaloLLnM CUrHanoM

————————_——————t O

------------- 60 My

Mpumep 8: B 3TOM npumepe nokasaHO WUCMONb30BaHME Mafalollen XapakTEPUCTUKN.
Maparowas xapakTepucTuka npuMeHsieTcs And  yrnpaBfieHus AaBreHueMm,
TemMnepaTypoun nnu pacxogom. [latymk, KOTOpbIN COeANHEH C BXOOOM 3aJaHus
yacToTbl, reHepupyeT Gonbwon curHan (10B) npu BbICOKOM OaBAeHUN WK
pacxoge. C HacTporMkamy  nagawowen  XapakTepUCTUKNM  YaCTOTHbIN
npeobpasoBaTenib  MeANeHHO  OCTaHOBUT  Aguratenb.  EAWMHCTBEHHbIM
OrpaHU4YeHVeM B AAHHOM MPUMEHEHUN ABMSETCS TO, YTO HeNb3s WU3MEHMUTb
HanpasneHue BpalweHns. [1na asuratens nepeMeHHOro Toka BO3MOXHO TOSbKO
BpaLleHne B 06paTHOM HanpaBreHuM.

MakcumansHas
BbIXOAHAA YacToTa

60 Ny

HacTtpovika napameTpos:

nap.38 = 60 'y MakcumanbHas BbixogHas Yactota
nap.73 = 1 Bbi6op curHana HanpsikeHus

nap.139 = 0% CwmelleHne 3agatoLero curHana no
HanpsHKeHUo

nap.140 = 100% Ycunexne 3agatoLlero curHana no
HanpsbKeHuo

nap.141 = 11 MNMonapHOCTb CMeLLeHWs 3aaatoLLero
cuUrHana no HapshkeHuto 1 peBepc 3adatownM curHanom

0ly

MpumevaHne: 1. B pexumax "BHelHee ynpaereHue", "KOMOWHWPOBAHHbLIN pexum 2" unu
"KomMOuHMpoBaHHbIN pexum 4", ecnn RH, RM, RL n REX Bce BbIKIOYEHbI, 3a4aHHas
YyacToTa MHBepTOpa yCTaHaBNMBaEeTCHd C MOMOLLBI BXOAHOMO CUrHana vyepes Knemmbl
2-5/4-5.
2. RL, RM, RH, REX, AU, RT u RUN, ynomsaHyTble B 3TOM naparpade, - 3To Ha3BaHus
PYHKUMA  MHOTOOYHKUMOHAMNbHbBIX  Knemm  ynpasneHus. OTHOCUTEnbLHO BbliGopa
COOTBETCTBYHOLUMX (PYHKUMN U  xapakTtepuctnk cm. nap.80~nap.84, nap.86,
nap.126~nap.128. Hdhopmaumio o NoaknoHeHun cM. B nyHkTe 3.5.
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OnucaHue napameTpoB

5.19 MNonaya BXOOHOro curHasna yepe3 knemmbl 4-5 U 3agaHHaa vyacrtoTa
(nap.39)

Map.39 “MakcumanbHag BbixogHasa 4YactoTta (3agaHHas 4acTtoTa yCTaHaBMBaeTCcs

BXOOHbIM CUTHasIoM Yyepes Knemmbl 4-5)"

e YcTaHOBMNeHHoe 3HaydyeHuMe nap.38 sBnseTrca 3agaHHOM 4YacToTouM npeobpasoBaTens
4YacTOTbl NPU BXO4HOM curHane knemm 4-5 s 20mMA (10B).

3aBopckne
MapameTp . [wnanasoH HacTpoek MprmeyaHus
HaCTPOMKHM

50 Ny, Map.189=1
39 1~400 Iy,

60 Ny Map.189=0
3
=
o
g A
T
©
X
=
o
o
[
(6]
©
T

- .
4 mA 20 mA BxogHown curHan yepes
Knemmbl 4-5
MpumevaHwe: 1. B pexumax "BHellHee yrpaBreHne", "KOMOWHMPOBAHHLIA pexum 2" unm

"KOoMOUHMpOBaHHbIM pexum 4", ecrnin AU BKkNtoveHa, 3agaHHas yactoTa MHBepTopa
yCTaHaBfMBaETCS C NOMOLLLI0 BXOAHOMO curHarna vepes knemmsol 4-5.

2. B pexumax '"BHelHee ynpasreHue", "KOMOMHMPOBAHHbLIA pexnm 2" unm
"KomOuHMpoBaHHbIN pexum 4", ecnn AU n ogHa ns RH, RM, RL n REX gewnctsytoT
OAHOBPEMEHHO, curHan Bblbopa GUKCMPOBAHHOM CKOPOCTM MMeeT OGonbLini
npuopuTer.

3. RL, RM, RH, REX, AU n RUN, ynomsHyTble B 3TOM Naparpade, - 3T0 Ha3BaHus
YHKLMIA  MHOrOYHKUMOHAsNbHbIX KrneMm ynpaeneHusa. OTHocuTenbHO Bblbopa
COOTBETCTBYHOLUMX (PYHKUMN U  xapaktepuctnk cm. nap.80~nap.84, nap.86,
nap.126~nap.128. NHdopmaLmio 0 NogKkodYeHnn cM. B nyHkTe 3.5.
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OnucaHue napameTpoB

5.20 MuHorodVHKUMOHANIbHbLIA BbIXO. nap.40, nap.85. nap.129

nap.130. nap.120)

[Map.40 "OyHKUMA MHOroYHKLMOHANBbHOW BbIXOAHOW Knemmbl SU"

[1ap.85 "OnpeneneHne dyHKUMN MHOrodYHKUMOHANLHOro pene"

[Map.129 "OyHKUMA MHOroYHKUMOHANBLHOW BbIXOAHOW Knemmbl RUN"

Map.130 "OyHKUMA MHOrodyHKLMOHANLHOW BbiXxoaHoW knemmbl FU/10X"

[Map.120 "Bpemsa 3agepxku BbIXOOHOIo curHana"

3aBoackue | [dnanasoH
MapameTp . MpumeyaHus
HaCTPOVKN | HaCTpoek

RUN (xon gsuratens): Ha Knemme BbldaeTcs curHan,
0 Koraa BbIXOAHas YacToTa paBHa UMK BbilLe CTapTOBOM
4acToThl.

SU (cpaBHeHWe 3agaHHOrO W OEWCTBUTENbHOMO
1 3HaYeHWUN): Ha KNeMMe BbladaeTCcsa CUrHanm, Kak TONbKo
BbIXOAHAas YacToTa JOCTUTHET 3a4aHHOW YacToThbl.

40 1

FU (KkOHTpOnb BbIXOAHOW 4acTOTbl): Ha Knemme
BblJAETCA CUrHan, Kak TOMbKO BbIXOAHas 4acToTa
OOCTUIHET WU MPEBLICUT OMNPeAerieHHy 4acToTy
KOHTpONS.

OL (KoHTpONb neperpysku): Ha Krnemme BblgaeTcs
3 curHan, Kak  TonbkKO — BKM4YaeTcd  OyHKUmMSA
TOKOOrpaHUYeHMs1.

0~15 OMD (KOHTpOMb HYNEBOro ToKa): ecriv NPOLEHTHOEe
3Ha4yeHVe Toka Ha BbIxoAe nNpeobpasoBaTtens 4acToThl
85 5 MeHbLLE YCTaHOBMNEHHOIO 3HayYeHus nap.62, n gnutcs
JonbLue npegonpeneneHHoro BpEMEHM
(ycTaHoBneHHoe 3HayeHve nap.63), Ha knemme OMD
BblaeTCsa curHan.

ALARM (KOHTpONb aBapWMHbIX CUTyauMi): KOHTPOMb
aBapUNHbIX CUTyaunin

PO1 (KoHTponb yyacTka): B 3anporpaMMmpoBaHHOM
129 0 6 pexnme paboTbl curHan PO1 GygeT BblgaBaTbCs B
KOHLLEe Ka)Xaoro ydacrka.

PO2 (nepuoanyecknii KOHTPOSb): B
7 3anporpaMMmMpoBaHHOM pexume paboTtbl curHan PO2
OyQeT BblgaBaTbCs B KOHLIE KaXJoro Lmkna.
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PO3 (koHTpONb nepepbIBOB): B
3anporpaMMmnpoBaHHOM pexume paboTtbl curHan PO3
OyoeT BblgaBaTbCA MpU KaXOoW nayse B paboTte
npeobpasoBaTens 4acToThbl.

BP (6avnac). npu nepeknioYeHun peuratens wus
9 pexnma paboTbl OT npeobpasoBaTtens Ha paboTy oT
ceTu, Ha knemme BP BbligaeTca curHan.

GP (pabota oT npeobpasoBatens): npwm

130 2 10 nepekniovyeHnn asuratens u3 pexuma paboTbl OT
cetTm Ha pexum paboTbl OT npeobpasoBartensi, Ha
knemme GP BblgaeTca curHan.

AUX (mononHuTenbHbIA BbIXOA4): ecnv  BblibpaHa
1 YHKUNS  pacLUMpeHHOro  perynatopa [OaBneHus,
korga paboTaeT BTOPOW BOASHOM HAcoC, Ha Krnemme
AUX BblgaeTca curHan.
1915 Moxanyicrta, 03HaKOMbTECb C MHCTPYKUMEW nnaThbl
yrnpasneHus.
120 0 0.1~3600c
<HacTtpounkn>

* [Mpn HacTporke nap.120=0, ecnu 3agaHHble ycnosus nap.40 (nap.85) BbINOMHEHDI, cUrHan
OyoeT BblgaBaTbcsa 6e3 3a0epKKu.

* [lpn HacTtponke nap.120=0.1~3600, ecnu 3agaHHble YycrnoBus nap.40 (nap.85,
nap.129~nap.130) BbINOMHEHbLI, curHan ©OyaeT BbldaBaTbCs Yepe3 3adaHHOe BpeMs.
Hanpumep, doyHkumna FU (KOHTpOsb BbIXOQHOM YacToThl) (Hanp., napP.42/nap.43=400"u)

KoHTporb BbIXOOQHOM YacToTbl
(nap.42 / nap.43)

BbixogHas
yacToTa
(T'w)
T
Tl I
! |
lnap.126 |
L l l
! | >
! : Bpewms (c)
! i
l ! |
Bblks. B Bbikr. Bk Buikn.
FU

MpumevaHwe:

1. MHorodyHKLUMOHanbHas BbixogHas knemma — a1o SO, SE. Npu npucsoeHnn nap.40
3Ha4eHusa 1 (3Ha4YeHne Mo YMOMYaHuUK), 9TO O3HAYaeT, YTO BbibpaHa gyHKums "SU"
(cpaBHeHWe 3adaHHOr0 W OEeWCTBUTENbHOrO 3HayeHun). Ecnu yctaHoBuTb Apyroe
3Ha4YeHne, COOTBETCTBYHLLASA PYHKLNA U3MEHUTCS, Kak MoKa3aHo B Tabnuvue BhILLE.
2. MHorogyHKuUmoHanbHble BbixogHble knemmbl SU, RUN n FU/10X — ato "BbIXOA C
OTKPbITbIM KonnektopoM”. MHcopmaumio no nogkniodeHnto cM. B NyHkTe 3.5.6 un
pasgene 3.5.7.

3. Mpu npuceoeHnn nap.85 3HavyeHUs 5 (3Ha4YeHMe MO YMOSMYaHWUIKD), aKTUBUPYETCS
dyHKUMs "ABapus” MHorodyHKunoHansHoro pene ABC. Ecnu nap.85 3apgatb apyroe
3Ha4veHune, PyHKUUA COOTBETCTBEHHO M3MEHUTCA Ha APYryto, U3 Cnncka, ykasaHHoro B
Tabnuue BblLLe.
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OnucaHue napameTpoB

5.21 CpaBHeHUE 3aaHHbIX U OENCTBUTENbLHbLIX 3HaYeHUM (nap.41)

Map.41 “CpaBHeHue 3agaHHbIX U

OEeNCTBUTENbHbIX 3HAYEeHUI” . Ceneanisie napaverpy

nap.40 “XapaktepucTrika MHOro(OyHKLMOHaNbLHOM
BbIXOAQHOW Knemmbl SU”

nap.85 “Bbibop cyHKUMM ans
MHorodbyHKUMOHanNbLHoOro pene”

nap.129 “XapaktepucTrika MHOroyHKLMOHaNbHOWM
BbIXO4HOW Kilemmbl RUN”

nap.130 “XapakrepucTnka MHOropyHKLMOHANbHOW

BbIXOAHOW knemmbl FU”

3aBopckue
MapameTp A . [wnana3oH HacTpoek MpumevaHus
HaCTPOWKH
41 10% 0~100%

<HacTpownkn>

e Ecnn nap.41=5%, curHan (SU) 6yameT BblgaBaTbCHA, KOraa BbiXxogHas 4dacTtoTa
pocturHet obnactn 5% psigom ¢ 3agaHHom YactoTon. Hanpumep: 3agaHHas YactoTta
ycTaHoBneHa Ha 60ly, a nap.41=5%, Toraa ecnu BbIXxogHasi YacToTa HaxXOAWUTCS
mexay 60+60x5%=63Iy n 57y obnacTtb, Ha knemme SU BblgaeTcst cUrHan.

3anaHHas
BeixogHas yacToTa
vacTota (ML)f
v abunbuun ~ Tpaduk KoppeKTMpOBKY
— T — nap.41
| |
| |
| |
| |
| |
1 1
BbixopHoit curkan | I ?pewm (©)

SU Bbikn. Bkn. Bblkn.

lMpumevaHue: B atom nyHkte SU - 310 0B03HayeHue yHKUMN MHOrOQYHKLMOHANBHON BbIXOAHON
knemmbl. CMm. nap.40, nap.85, nap.129 v nap.130. MNMoaknoyeHne cMm. B nyHkTe 3.5.

5.22 KOHTponb BeNIMYUHbI BbIXOOAHOW YacToThbl (Nap.42 v nap.43)

Map.42 “KoHTponb BbIXOAHOW YacTOThl A8 BpalleHud

CBsi3aHHblE NapameTpsl

nap.40 “XapakTtepucTka MHOrOyHKLMOHANBHOM
BbIXOAHOWN Kniemmbl SU”

nap.85 “Bbibop dyHKUMK Ans
MHoropyHKLUMoHanbHoro pene”

nap.129 “XapaktepucTika MHOroyHKLIMOHaNbHOM
BbIXOAHOW KiieMMbl RUN”

nap.130 “XapakrepucTrka MHOroyHKLMOHANbHOW

BbIXOAHOW knieMMmbl FU”

Bnepen”
MNap.43 “KoHTponb BbIXOAHOW YaCcTOThl ANng 00paTHOro

BpauweHns”
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OnucaHue napameTpoB

[Mapamempel

3aBopckme
MapameTp . [vana3oH HacTpoek MpumeyaHus
HaCTpOWKK
42 6y 0~400 Iy
43 99999 0~400 lNu, 99999 99999; Takas e, Kak HacTpomnka nap.42
<HacTpounkn>

e Ecnn nap.42=30 n nap.43=20, Torga curHan (FU/10X) 6yaeT BblgaBaTbCH, Korga
BbIXxogQHasi YacTtoTa BpalwleHuna Bnepen npesblwaeT 30 U unm Korga BbiXxogHas
yactoTa obpaTHoro BpalleHus npesbiwaet 20 My,

e Ecnunap.42=30 n nap.43=99999 (3Ha4yeHune no ymonyaHuto), torga curHan (FU/10X)
OyoeT BblgaBaTbCs, KOrda BbIXOOHas 4acToTa BpalleHusa Bnepes unu obpaTHoro
BpaweHna npesbiwaeT 30 Iu.

BbixogHas
yacrtoTta (l'u)

OswxeHvie Bnepen

: : nap.42
r r »
' ! nap.43
| | $ _ o _ e Bpewms (c)
: : I O6paTtHoe aBuKeHne H
| I I !
I | | |
N | I ! !
BbIXO,El,HOVI cmrHan| | | ]
L
FU BbIkn. Bkn. Bbikn. Brn. Bbikn.
MpumevaHwe: B atom nyHkte FU/M10X — 310 0603HayeHue yHKUUN MHOrOMYHKLMOHANBHON

BbIXOAHOM Knemmbl. CM. nap.40, OTHOCUTENBHO BbiOOpa (PYHKUUN U XapaKTePUCTUK.
CMm. NyHKT 3.5 OTHOCUTENBHO MOAKIMIOYEHUS.

5.23 Knemma FM/AM (nap.54~nap.56. nap.64. nap.187, nap.190 wm
nap.191)
nap.89 “®yHkuus no ymonyanuo”

Map.54 “Onpenenenve dyHkumu knemmsl FM/AM” nap.74 “BuiBop BEIXOAHOM knemmsl FU/10”

CBA3aHHble NapameTpbl

MNap.55"OnopHoe 3HayeHue ang BHeLWHen nHamkaumm

YyacToThbl”

MNap.56 “OnopHoe 3Ha4YeHne Ang BHELWHEeW uHankauum Toka”

MNap.64 “Bbibop BbixogHow knemmbl FM/AM (TpebyeTca nepekntodarens SW1Y’

MNap.187 “BapunaHT ncnonHeHus BbixogHou knemmsl FM”

MNap.190 “CmewieHne BbixogHoro curHana AM”

MNap.191 “YcuneHune BbixogHoro curHana AM”
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OnucaHue napameTpoB

. [OnanasoH
MapameTp | 3aBoOACKME HACTPONKM MpumeyaHusa
HacTpoek
54 0 0~4
50y Map.189=1
55 0~400 Iy
60 Iy Map.189=0
56 HomMuHanbHbIN TOK 0~500A
64 0 0,1
187 166 0~9998
190 O(npymeyaHue 4 npunoxeHuns 1 0~1400
1335(npmumevaHue 4
191 0~1400
npunoxenua 1)

<HacTpownkn>

e [lpucBoeHne nap.64 3HadeHna O o3Ha4vaeT, 4YTO BblOpaHa dyHKumMs AM, mexay
knemmammn FM/AM u 5 BbigaeTtca HanpsikeHue B 0...10B.

e [lpucBoeHne nap.64 3HaveHus 1, o3HayaeT, BblOpaHa dyHKuMss FM, n MOXHO
NOOKIMOYNTL BHELWHUI aHanoroBbii N3MepUTESNbHbIN NPUBop (cuna Toka: 1MA) nnu
yacToTomep, 4YTOObl NPOBEPUTb BbLIXOAHYID YacTOTy WM TOK MeXAy Khemmamu
FM/AM n SD .

e [lpucBoenne nap.54 3HaveHma 0, ecnun BbIxogHast 4vacToTa npeobpasoBaTens
4YacTOTbl paBHaA YCTAHOBMEHHOMY 3HaYeHu nap.55, npu Bbibope dyHKUuM AM,
HanpshkeHne Ha Bbixoge knemmbl FM/AM coctaensieT 10B; npu Bbibope dyHKUMM
FM, vacTtota cnegoBaHWa UMMyNbCOB Ha Bbixoge knemmbl FM/AM  cocTaBnsieT
1440 u.

e [lpucBoeHne nap.54 3HadeHmsa 1, ecnu BbIXogHast 4vacToTa npeobpasoBaTens
4YacTOTbl paBHA YCTAHOBIIEHHOMY 3HaYeHu nap.55, npu Bbibope dyHKUMM AM,
HanpshkeHne Ha Bbixoge knemmbl FM/AM coctaBndet 10B; npu Bbibope dyHKUMM
FM, yactoTa cnegoBaHus MMMynbCOB Ha Bbixoge knemmbl FM/AM coctaBnsieT
1440 u.

95




OnucaHue napameTpoB

AMA FM
Bbixoa 10B Bbixoa 2300y,
: 1600 Ny :
I 7 I
I | :
: U
| | !
. > >
nap.55 BbixogHasa YacTtoTa nap.55 BbIXogHas YacToTa
nap.56 Tok Ha BbIxoae nap.56 Tok Ha Bblxoae

e [lpn npucBoeHun nap.54 3HavyeHus 2, BbIXOL CBS3aH CO 3HAYEHUEM HanpsKeHUs
WKHbI. ECnn 3HavyeHne HanpsikeHust JOCTUIHeT YpPOBHA cpabaTtbiBaHns 3awuTbl OV,
npu Bblibope yHKUuMM AM, HanpskeHue Ha Bbixode knemmbl FM/AM cocTasnsier
10B. Mpw BbIGOPE yHKUMM FM YacToTa cnegoBaHMst UMMYIbCOB Ha BbIXOAE KEMMbI
FM/AM cocTtaBnset 14400y,

e [lpn npucsoeHMn nap.54 3HadeHus 3, BbIXOL CBSA3aH CO CKOPOCTbK HaKOMMeHUs
Temnepatypbl npeobpasoBaTtens 4YacTtoTbl. Ecnn curHan ot gatyuka Temnepatypbl
CUNOBOrO MOAyns MpeBbIWaeT npeaenibHoe 3HadeHue, npu Bbibope dyHkuMn AM,
HanpsikeHne Ha Bbixoae knemmbl FM/AM coctaenseT 10B. Npu Bbibope pyHKUummM FM
YacToTa crnegoBaHnsa UMMNYNbCOB Ha Bbixoae knemmbl FM/AM cocTasnseT 14400u.

e [Ipn npucBoeHun nap.54 3HadeHus 4, BbIXOL CBS3aH C HaKoMNneHwem Tenna ans
npeobpasoBaTensa YactoTbl. ECnn BbiNnonHAeTCA ycnosue cpabaTbiBaHMSA TennoBOn
3aWMTbl CUITOBOro Moayns, npu Bbibope dyHKunn AM, HanpskeHue Ha BbiXxoge
knemmbl FM/AM coctaensieT 10B. lNpu Bbibope dyHKuMM FM 4actoTa cnegoBaHus
UMMyNbCOB Ha Bbixoae knemmbl FM/AM coctaensiet 14400y,

e OTanbl kKanmbposkM knemmbl AM:

1. TMogkntounte mexay knemmon FM/AM n knemmomn 5 BonbTMETp, co wkanon 10B,
3agante nap.64 3HayeHve 0, nap.54 3HayeHne 0, M npoBepbTE MOKasaHue
BONbTMETpA.

2. 3apanTte nap.13 3HayeHue 0, 3aTem 3anycTute ABuratenb W 3aduKkcupymnte
BbIXOHYO YacToTy NnpeobpasoBartens YyacTtoTsl - Ol'L,.

3. Cuwutante yctaHoBneHHoe 3Ha4vyeHme nap.190, Ha skpaHe oTobpa3nTLCS TeKyLlee
3HayeHue cMmeLlleHus BbIXOAHOro curHana AM.

4. Haxmute @ Ana  HacTpomkm 3HadveHunsa nap.190., cmelleHne BbIXOOHOro

curHana AM Ha akpaHe yBenunumBaeTcd. HaxmuTe u ygepxusanTte bonee 1 ¢

N CcTperka 9rneKkTpocyeTynmka nepemecTutcsa BBepX. Haxmute (a) ans

yMeHbleHna 3HadveHnsa nap. 190, u cmeweHue BbixogHoro curHana AM Ha
3KpaHe yMeHbLuMTCA. HaxmuTte [stt] n yaepxuBamte B TeyeHue 1 ¢, 4TOObI
3aBepwunTb M3MEHeHWe CMeLleHna BbixogHoro curHana AM. Ecnu ctpernka
HacTpoeHa Ha 0, kannbpoBka CMELLEHUS BbIXOQHOrO curHana knemmbl AM
3aBepLueHa.

5. N3ameHuTe n 3admkcnpynte BbIXOAHYIHO YacToTy npeobpasoBaTtens 4acTOTbl Ha

60l u.
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OnucaHue napameTpoB

[Mapamempel

6. CumtanTe yctaHoBneHHoe 3Ha4vyeHne nap.191, Ha akpaHe oTobpa3nTCHa 3HaYeHue
ycuneHus BblxogHoro curHana AM.

7. Haxmute @ @ ANS KOPPEKTUPOBKN 3HAYEHUSI YCUNEHUSI BbIXOQHOTO CUrHana

AM, n cTpenka nameputensHoro npubopa byaeT nepemelLaTbCs BBEPX U BHUS.
Korga cTpenka [OOCTUNHET KOHLA LWKanbl, HaXMuTe (ST U yaepxuBamte B
TeyeHune 1.0c, 4ToObI 3aBepPLUNTL NPOBEPKY.

e OTanbl kKanmbposku knemmbl FM:
Mogkniounte mexay knemmon FM/AM n knemmon SD mMunnvamnepmMeTp C TOKOM
NonHoro OTkNoHeHns 1MA, 3aganTte nap.64 3HadeHue 1, nap.54 3HadveHue 0, u
npoBepbTe NOKa3aHue MunnMamnepmeTpa.

2. 3anyctute pgsuraTtenb UM 3auUKCUpynTe BbIXOOHYKO YacToTy npeobpasoBaTens
yactoTtbl Ha 0l'u,.

3. Korga pBuraTtenb HayHET paBHOMEPHO paboTaTb, CYMTAWTE YCTAHOBIIEHHOE 3HA4YeHue

nap.187, Ha akpaHe oTOOpas3nTCs NonpaBoYHbIN KO3ahduumeHT FM. Haxmute @ ans

HacTponkun 3HavyeHust nap.187. [lonpaBo4yHbIn KO3hpuuneHT FM yBenuumeaeTtcs. Haxmure
n yoepxuBante 6onee 1c, cTpenka munnvamnepmeTpa nNepemMecTUTCsl BBEpPX.
Haxmute @ ANS yMeHbLUeHus 3HadeHnsa nap.187, nonpaBo4YHbI KO3 PUUNEHT FM

yMeHblaeTcd. Haxmute n yoepxusante 6Gonee 1c, cTpenka munaMamnepmMeTpa

nepemMecTmnTcA BHU3.

MpumeyvaHue: 1. ®yHkumMm FM n AM oTHOCATCA K ogHoM knemme. MameHeHne nap.64 Brneyet 3a cobomn
nsmeHeHne yHkumn. OgHOBPEeMEHHO HEODXOAMMO MEPeKnYNTL  nepekndatens SW1
Ha naHenu ynpasneHuns. N3navyansHon pyHKkumMen yctaHasnmeaetca AM.
2. Korpa 3Ha4veHue nap.74 He pasHo 0, FM n AM He fencTByIoT.

5.24 OyHKUNA Nnepe3anycka (nap.57. nap.58. nap.150 u nap.160)

Map.57 “Bpemsa cMHXpoOHWU3aLUMK NOCe OTKIIKYEHUa CeTun’

[Map.58 “Bpemsa yBennyeHnsa HanpsxeHmna npu nepesanycke”

Map.150 “Bbibop pexuma nepesanycka’

[Map.160 “TokoorpaHunyeHue npu nepesanycke”
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OnucaHue napameTpoB

. [OnanasoH
MapameTp 3aBo/ick1e HaCTPOUKM MpumeyaHus
HacTpoek
99999: epesanycka
57 99999 0~30c, 99999 (PyHKUMS Mepesanyck
3abnokmpoBaHa
5¢ (7.5kBT u HWxe)
58 10c (11kB1~55kBT) 0~60c
20c (75kBT v BbIWE)
150 0 0~221 —
YpoBeHb TOKOOrpaHW4eHws npu
160 100% 0~150%
nepesarnycke

<HacTtpounkn>

e B npouecce paboTbl npuBoda, Npy NponagaHun NUTaHUs, BbIXOOHOE HanpsikeHue
MrHOBEHHO ucYyes3HeT. [lpyM BOCCTaAHOBMEHUM nNuUTaHus, ecnn nap.57 npucBoUTb
3HavyeHue 99999, npeobpasoBaTerb 4YacTOTbl aBTOMATUYECKN HE nepes3anycTutcs, a
ecnu nap.57 npuceouTb 3HaveHne 0.1~30, gBuraTenb HekoTopoe Bpems OyaeT
paboTtaTtb N0 UHepumn (ycTaHOBNEHHOe 3HavyeHne nap.57), notom npeobpasoBaTtesib
4acTOTbl aBTOMaTU4YeCKWU Nepes3anycTuT gBuraTerb.

e Kak TOMbkO nNpuBOL aBTOMATUYECKM Mepes3anycTUTCs, BbIXogHas 4acTtoTa
npeobpasoBatend 4acTtoTbl CTAHET paBHa 3adaHHOW 4YacToTe, OOHaKo, BbIXOOHOE
HanpsbkeHne GygeT paBHO Hyso. 3aTeM HanpsXKeHWe MOCTEMEHHO yBEenuMuuTCs A0
YPOBHSA pacyeTHOro 3HayeHusi HanpsbkeHusa. Bpema ons yBenuyeHus HanpskeHust
Ha3blBaeTCs "BpeMsi yBENMYEHUS HanpshXeHust npu nepesanycke (nap.58)".

e B nap.150 MOXHO BBECTU 4 3HaAKa, KaXXAbl 3HAK COOTBETCTBYET pa3HOMY 3HAYEHUIO,
NOSTIOXXEHWNIO U T.4.:

nap.150 = D D Q 0: HeT noucka YacToThbl

1: BbICTPLIN NOUCK YACTOTbI
»  2: CHWXKEHME HanpsKeHus

0: nogaya nuTaHuA
1: nyck
2: MrHOBEHHasi OCTaHOBKa

0: HeT 0BHapyxeHns BpaLleHus

1: o6HapyxeHve BpalleHns

2: nap.78 = 0, HanpaeneHue BpaLLeHNs
nap.78=1, 2 HeT HanpasneHns BpaLLeHus

Y

MNpumevaHne: 1. Korga TpebyeTcs goyHKUMS nepesanycka, Heobxogumo HacTpouTb nap.150.
2. Ecnn 3HaveHve nap.150 He paBHo 0, NO yMmoOnyaHWO XapakTepucTtuka
pasroHa/TopMOXeHus 0yaeT NMHENHOMN.
3. KoHTponb BpauweHusa B nap.150 HeobxoamMmM TOMbKO B LeNsiX MIHOBEHHOIO Moucka
YacToThl.
4. [HaHHas  dyHKUMS  OEeWCTBYeT  TOMbKO B pexume  yrnpaBrieHus
HanpshkeHnem/yacTtoTon, T.e. acbdekTuBHa, korga nap.300=0.
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OnucaHue napameTpoB

5.25 dunbLTP BXOAHOro curHana sagaHusa (nap.60)

[Map.60 “OunbTp BXOAHOIO curHana sagaHua’

Korga 3agaHHas 4acToTa yCTaHaBNMBAETCHA CUIHANIOM HamnpsXXeHUs UM curHasiom
TOKa, CUrHan HanpsbkeHus/Toka Oyaet obpabaTbiBaTbCs aHanoroBo-UMgpoBbIM
npeobpasoBaTtenemM. B pesynbrate Bo3gencTBUA NOMeEX UM OWMOKM KBAHTOBAHUSA
AU, 3apgaHne moxeT konebaTtbes, Taknm obpasoM, Bbi3biBast KoriebaHnsa BbIXOAHOM
4acToThl.

HacTtporika NOCTOSIHHOW BpeMeHu unbTpa BXOAHOrO  curHana, nap.60,
nucnonb3yeTca Ana crnaxuBaHus konebaHui 3agaHus 4acToTbl B pesynbraTte
AENCTBUS Bbllle YyKasaHHbIX (akTopoB. Yem Oonblue yCTaHOBIEHHOE 3Ha4vyeHue
nap.60, Tem nydwe @QyHKUMOHMPYET GUIbLTP, HO NpPU 3TOM BO3pacTaeT BpeMms

3a4epXKu.
3aBoackne
MapameTp . [wnanasoH HacTpoek MpumevaHus
HaCTPOWKK
60 31 0~-31
5.26 ncdoposou noTeHUnomeT Burartens HKUUA

C
UCTaHLIMOHHOrO ynpasneHus) (nap.6l o RAThe napaneTRe

nap.1 “MakcumanbHast YyactoTta”
nap.7 “Bpems pasrona”

I_IaDG‘I “Ll,M(prBOI‘/] FIOTeHLl.IAOMeTD" nap.8 “Bpemsi TOpMOXeHNs”

nap.18 “MakcumanbHas yactota
Mcnonb3oBaHue dyHKLMN "undgpoBoro nap4 41330122'(22;5?;3&a"
NMOTEH LI,I/IOMeTpa" gaet BO3MOXHOCTb njJaaBHO nap.45 “Bropoe Bpems TOpMOXeHUs”
perynupoeaTb 4acToTy Mpu MNOMOLWM AUCKPETHbIX

yrnpasnawowmnx curHanos “"6onbwe” M "MeHble" B
pexunmax "BHelLHee ynpasneHue",

"KOMOUHNPOBAHHBLIN peXxmMm 1", "KOMOMHNPOBAHHBLIN pPeXUM 4",

MpumeydaHus
3aBoackne | OunanasoH ®-unsa
MapameTp . YcTaH. ®PyHKUMA COXpaHEeHUs1 HaCTpoek
HaCTPOUKN | HAacTpoOeK umdpoBoro
3HayeHve YyacToThl
noTeHuuomeTpa
0 Het
1 Oa
61 0 0-3 2 Her
Aa HeT
3 (3HayeHMe yacToTbl CTUpaeTcH
oTKntoveHneM knemmbl STF/STR)

OnucaHue napameTpoB
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BbixogHas nap.61=1,2
yactota A
(Tw) nap.61 = 1
!/ nap.61=3 nap.61=2,3
By
n
N % -
—\ —_ JR Y P,
I T
0 [ N
| [ oy
| ol Loy
| | | 1
Paarox (RH) : : : Lﬁl :
TopmoxeHue (RM) ! ! ! :
i—l [ 1
Ctupanue (RL) I
3anyck npsimoro Bpawenns (STF)_ Bra. | Bran. B, Bian.
HanpsikeHue NUTaHId Bk, || Bian.

* AHarnoroBoe 3aaHHOE 3HaYeHNe Ha KNemMmax (3a UCKIMKYEHMEM MHOMOCKOPOCTHBIX) UMW YCTAHOBKA YacToThl Yepes naHenk ynpaeneHus

<HacTpownkn>

e Llndpposon noteHunomeTp:

1. MNapameTp 61 p[aeT BO3MOXHOCTb BblOpaTb UMGPPOBOM MNOTEHUMOMETP W
BO3MOXHOCTb COXPaHUTb BENUYNHY YacToTbl. [1pn npucBoeHnn nap.61 sHayvyeHna
1~3 (akTmuBMpYyeTCa UMGPOBON NOTEHUMOMETP), byHKUuun knemm RM, RH n RL
n3mMeHsaTca Ha pyHkuum pasroHa (RH), TopmoxeHns (RM) u ctupanusa (RL). Kak
NMoKasaHo Ha creayloLleM pUCYHKe:

MpeobpasoBartensb
4yacToThl

Mpsimoe BpalleHre

TopMoXxeHue

MopgkntoyeHne Ans NCNONb30BanNs LMPOBOro
noTeHUMomeTpa ABuratenst

2. 2. Tpu wncnonb3oBaHUM LMGPOBOro MNOTEHUMOMETPA, BbIXOQHAA 4acToTa
npeobpasoBartensa 4acToTbl paBHa:
(yactoTa, yctaHoBneHHas yepe3 knemmbl RH/RM + yacTtoTta, 3agaHHasi U3BHe
UnNun YacToTa, 3aJaHHas Yepes nNaHenb yrnpaBreHus).
e CoxpaHeHne 3Ha4YeHus 4YacToThbl
1. Bnarogaps oyHKUMM COXpPaAHEHNS 3HAYEHWSI HACTOTbl MOXXHO COXPaHUTb B NaMATh
(EEPROM) yacTtoTy, HacCTpPOEHHyl0 yaaneHHo (4epes knemmbl RH/RM). MNMocne
BbIKITIOYEHNA W MOBTOPHOrO  BKIIKOYEHUS  HanNpsbkKeHus nutaHus, paboTa
NpoAOSHKAETCs C COXpaHeHHON YacToThbl (nap.61=1).
<YcnoBus cOXpaHeHUsi 3Ha4YeHU 4YacToTbl>
(1). 3annch 3HaYeHUsa 4acToThl OCYLLECTBIISAETCA NpU OTKITOYEHUN CUrHana 3anycka (Bxoga
STF/STR).

OnucaHue napameTpoB

lNapamempsi
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(2). Nocne oTknNoYeHUs/BkNOYEHNA obomx curHanoB RH (pa3roH) 1 RM (TopMoOXxeHue)
BbIKMOYEHbI (BKMOYEHbI), YaCcTOTa COXPaHAETCS KAy MUHYTY. YacToTa 3anvcbiBaeTcs B
TOM Cny4ae, ecnu TekyLlee 3HaYeHne 4YacToTbl HE COOTBETCTBYET 3HAYEHUIO, 3anMCaHHOMY
MUWHYTOW paHblue. Ecnn BknodeHa knemma  RL, 3anvcb He nponsBoguTcs.

MpumedaHue: 1. 1. YactoTa MOXET U3MeHATbCA vepe3 krnemMmbl RH (pa3roH) 1 RM (TopMoxeHue) B
AnanasoHe oT 0 4O MakcMmanbHOW 4YacToTbl. MakcumanbHoe 3agaHHOe 3HayeHWe 4YacToThbl
COOTBETCTBYET MaKCUMManbHOW BbIXOQHOW 4acToTe, Kak nokasaHo Hwxe. BbixogHas yacToTa
orpaHuyeHa nap.1.

PasroH (RH)

My
A
nap.1
/—RS:BHXOAHE\H yacTtoTta
3apanHas YacToTal — — — YA L
| |
0y : l >
|
|
[
|

TopmoxxeHune (RM)

Bpawexue snepea (STF)—— Bxkn.

2. MNpwn BKMHOYEHUUN CUrHaNa pasroHa unv TOpMOXeHus1, NpeobpasoBaTenb YacToThl NPON3BOANUT PA3roH
U TOPMOXEHUE B COOTBETCTBMM CO 3HAYEHWUsIMU, 3adaHHbIMU NapameTpamu nap.7 (nepBoe Bpemsi
pasroHa) u nap.8 (nepeoe BpeMsi TOPMOXEHMS).

3. MNpwu BknoyeHnn RT 1 npucBoeHumM 3HadeHun nap.44#99999 (BTopoe Bpems pasroHa) U 3HaYeHUM
nap.45#99999 (BTOpoe BpeMsi TOPMOXEHUSI), CKOPOCTb M3MEHEHWUsI 3adaHHOW 4acTOTbl 3aBUCUT OT
nap.44, nap.45.

4. Ecnv nyckoBon curHan (STF/STR) BbIkntoYeH, TO BktodeHme knemm RH (pa3roH) n RM (TopMoxeHue)
N3MEHUT nNpeaBapuTenbHO YCTAaHOBNEHHOE 3HaYeHne 3a4aHHON YacTOoThbl.

5. Mpwu BbIKNOYEHUN NyckOBOro curHana (STF/STR) ¢ nonoxeHus "BKN" WM NOCTENEHHOTO U3MEHEHNS
yacTbl 4Yepes knemmbl RH/RM, geaktusupyite (OyHKUMIO COXpaHeHust 3HadeHusa (nap.61=2, 3). Ecnu
PYHKUNST COXpaHEHWst 3Ha4YeHWs 4YacToTbl akTMBHa (nNap.61=1), MOXeT wu3pacxogoBaTb pecypc
Mukpocxembl EEPROM, T.K. konudecTtso uUMknoB 3anncu B EEPROM orpaHuyeHo.

6. MNpusaska curHanos RH, RM 1 RL K 04HOM M3 BbIXOAHbIX KMNEMM OCYLIECTBNAETCA Npuv MNOMOLLN
nap.80~nap.84, nap.86, nap.126~nap.128. W3meHeHWe QyHKUMA KNeMM npuM MNOMOLLM AaHHbIX
napamMeTpoB BNUSET Takke Ha apyrme yHkumn. NosTomy nepen yCTaHOBKOW napamMeTpoB MpoBepbTe
dyHKLMM, 3aKpenneHHble 3a knemmamu. MNogkniodeHne cM. B NyHkTe 3.5.

OnucaHue napameTpoB
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5.27 KoHTponb HyneBoro Toka (nap.62 v nap.63)

[Map.62 “Noporosoe 3HA4YEeHUEe  KOHTPOA HYNEBOro Toka’

KOHTPOS HYNeBoro Toka”

[Nap.63 “IpoOomKNTENBHOCTb
3aBopckme

MNapameTp . [vana3oH HacTpoek MpumeyaHus
HaCTPOWKK

CBsi3aHHblEe NapameTpsl

nap.40 “XapaktepucTrka MHOroyHKLMOHaNBHOM
BbIXO4HOWN Knemmbl SU”

nap.85 “Bbibop dyHKumM ons
MHorodyHKLUMoHanbHoro pene”

nap.129 “XapaktepucTika MHOrodyHKLIMOHanLHoM
BbIXogHOW knemmbl RUN”

nap.130 “XapaktepucTrka MHOrOYHKLMOHANbHON

BbIXOAHOW kKJfieMMbl FU”

62 5% 0~200%, 99999 DYHKUNS OTKNIOYEHa
63 0.5s 0.05~1s, 99999 PyHKUKNS OTKNOYEHA
<HacTpownkn>

e [lonycTM, 4TO HOMWHASTbHBIN BLIXOAHOW TOK NpeobpasoBaTtend 4acTtoTbl paseH 20A,
nap.62 npucBoeHo 3HayYeHue 5%, nap.63 npuceoeHo 3HaveHne 0.5¢, B TakoM cryvae,
ecnn BbixoaHoW Tok ByaeTt Hmke 20%x5%=1A B npomexyTok BpemeHun bornblie 0.5c¢,
Bbldaetca curHan (Ha knemme OMD), KOTOpbI NpeaCcTaBIieH Ha PUCYHKE HUXE:

Tok npw NONHOM Harpyske

L 100%
<
[e)
=
=
[}
I
g
X
)
m
nap.62 W—
i
|1 11
11 11
[ ||
nap.63 nap.63 Bpewms
—R
I Il
OMD Bbixog !
Bpems

e Ecnu nap.62 vnun nap.63 3agaHo 3HayeHue 99999, yHKUMS KOHTPOMSA HyNeBOro
TOKa OTKIoYeHa.

lMpumeyaHue: B atom nyHkTe OMD — 310 0603HavYeHne PyHKLMN MHOTOYHKLMOHANbHOW BbIXOAHON
knemmbl. CMm. nap.40 oTHOcHTENBbHO BblGOpa (PYHKUNA N UX XapaKTEPUCTUK, U MYHKT
3.5 OTHOCMTENBLHO NOAKMYEHMS.

OnucaHue napameTpoB

5.28 ABTOMaTM4ECKMUN Nepesanyck (nap.65, nap.67. nap.68. nap.69)
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[Map.65 "Bbibop 3alLunT Ansg aBToMaruydeckoro nepesanycka"

[Map.67 "KonnyecTBO NoNbITOK Nnepesanycka”

[1ap.68 "Bpemsa oxungaHuna ang asTtoMmarnydeckoro nepesanycka”

[Map.69 "KoHTponb KonuyecTBa yCnelHbIX nepesanyckos”

e [1pn BO3HWKHOBEHUWN aBapuUMHON CUTyauuun B pesynbrate cpabaTtbiBaHWs 3aLLMThl, MPUBOA
OyoeTt nepesanyLueH A4S BOCCTaHOBMNEHWS NpeabiayLnX HacTPOeEK.

e [lepesanyck npeobpasoBatenss 4YacTOTbl MPOUCXOAMT MpPU ONpPederieHHbIX YCNOBUSX.
Hanpumep, cpabotan curHan TpeBOrM M Mpou3ollen aBTOMaTUYeCcKUn nepesanyck
npeobpasoBaTtens 4acToTbl. PaHblue YCTaHOBMNEHHOr0 BPEMEHW CUrHan TpeBoru
cpabaTtbiBaeT NOBTOPHO. B TakoM cnyvyae OH onpefensieTcs Kak MpOAOoSHKUTENbHbIN
curHan Tpesorn. Ecnn npogormkuTenbHbIA CUrHam TPeBOrM BO3HMKaET 4alle, 4Yem
onpeneneHo npeaycraHOBMIEHHOMW BEpXHEW rpaHuuen, 3TO yKasblBaeT Ha Cepbes3Hyl
HeucnpaBHOCTb. B Takom cnyyae cneumanbHble Mepbl HEOH6XOAMMO NPUHATL BPYYHYHO. B
TeYeHne 3TOro BPeEMEHW nepesanyck ocyLecTBnAaTbCca He byaeT. KonmyectBo nonbITOK
nepesanycka onpegendeTca napameTpom 67.

e Ecnn curHan TpeBOrM He OTHOCUTCA K "NPOLOSMKUTENbHBLIM CuUrHanam Tpesorn”,
nepesanyck npeobpasoBatend 4acTOTbl MOXET OCYLIEeCTBAATLCA HeorpaHn4yeHHoe
KONn4ecTBo pas.

eBpemsa ¢ MoMeHTa cpabaTbiBaHUs 3alUMTbl 40 OCYLLUECTBMEHUS nepesanycka HasblBaeTcs
«BpEMS OXnaaHnsa ANna aBToOMaTUYecKoro nepesanyckay.

3aBoackue [OnanasoH
MapameTp . MpumeydaHus
HaCTPOWKM HaCcTpoekK
65 0 0~4
67 0 0~10
68 1lc 0~360 ¢
<HacTtponkn>

e [lpu npuceBoeHun nap.65 3HayeHus O, yHKUMA aBTOMaT. nepesanycka
AeaktmBupoBaHa. [Mpn cpabaTtbiBaHUM curHana TPeBOrM, BbIXOAHOE HanpshKeHue
CHUMaeTcs, 3aropaetcs mHgukaTop “"Alarm", n Bce (yHKuuM npeobpasoBaTens
4acTOTbl OTKIIOYAOTCS.

e [lpn npucBoeHun nap.65 3HayeHus 1, B cnydae BO3HUMKHOBEHMUSI MepeHanpsikeHus
Mexay P-N, BbIxogHOe HanpsbkeHue cHumaeTtcs. [locne OKOHYaHWs BpeMeHu
oXugaHus  (ycTaHoOBNEHHOE 3HayeHue nap.68), ocyllecTBnseTcsa nepesanyck.

e [lpn npucBoeHnn nap.65 3HayeHus 2, B cnydae BO3SHUKHOBEHUSA Neperpys3kn no ToKy
BbIXOOAHOE HanpsbhkeHne CcHumaeTcs. [locne OKOHYaHWA BPEMEHU OXuaaHus
(ycTaHOBMEHHOE 3Ha4YeHne nap.68), ocyLlecTBnseTca nepesanyck.

e [lpn npucBoeHun nap.65 3HayeHus 3, B crnydae BO3HUKHOBEHMUSI NepeHanpsikeHus
mexay P-N, BbixogHOe HanpsbkeHue cHumaeTcs. [locne OKOoHYaHust BpeMEHMU
oXugaHus (yCcTaHOBMEHHOe 3HavyeHue nap.68), ocywecTBnNaeTcs nepesanyck.

OnucaHue napameTpoB

e [lpn npuceoeHnn nap.65 3HadeHus 4, yHKUMS nepesanycka aktueHa. [lpu
cpabaTbiBaHUM nOOOM 3aWmUTbl, BbIXOQHOE HanpsbkeHue cHumaetcd. [locne
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OKOHYaHUSA BpEMEHMU OXnaaHus (ycTaHOBMEHHOE  3Ha4yeHue nap.68),
OCYLLEeCTBMAETCA nepesanyck.

e [lpun npuceoeHnn nap.67 3HayveHns 0, PyHKUMSA nepesanycka AeakTMBMpoOBaHa.

e [lpn npucBoeHnn nap.67 3HayeHUsi, oTnnyHoro ot 0, npu HeoagHOKPaTHOM
cpabaTbiBaHUN 3aWwmTbl, QYHKUMS nepesanycka OeWCcTBYeT [0 LOOCTUXKEHUS
Konm4yecTBa NonbITOK, 3a4aHHoro nap.67. Tem He MeHee, ecrnn KONMYecTBO MOMbITOK
nepesanycka npeBbIlWEHO, (YHKLMS aBTOMATMYECKOro nepesanycka 6onble He
nencTeyer.

o Kaxgbln pas, Koraa ocyLlecTBnseTca nepesanyck, 3Ha4yeHne nap.69 asTomaTn4ecku
NOBbILLAETCA Ha eanHNLY, NO3TOMY YMcno nap.69, cunTaHHoe M3 NamATK, ykasbiBaeT
Ha KOSIMYECTBO MOMbITOK aBTOMaTUYECKNX Nepe3anycKkoB.

e Ecnu nap.69 nepesanucaHo Ha 0, KONWMYECTBO OCYLLECTBIIEHHbLIX Mepes3anyckoB
yoansietcs.

MpumeyaHue: aBTOMaTUYECKMI Mepe3anyck npeobpasoBaTensd 4YacToTbl MPOWCXOAUT TOMbKO 4depes
onpegeneHHoe Bpemsi, yCcTaHoBMeHHOoe nap.68. B cBA3M ¢ 3TMM npu UCMNOMb30BaHUM LaHHOW
PYHKLUN HY>KHO ObITb O4EeHb BHUMATENbHBIM Mpu paboTte ¢ npeobpasoBaTenem 4acToTbl.

5.29 TopmoxeHue (Map.71)

Map.71 "OcTaHoBKa caMoBbLIOEromM U NMIMHENHOE TOPMOXEHUe

3aBoackme
MapameTp . [wnana3oH HacTpoek MpumeyvaHus
HaCTpPOWKK
71 1 0,1
<HacTtponkn>

* [pn npuceBoeHun nap.71l 3HadeHus 0, OENCTBYET OCTaHOBKa camoBbiberom. [locne

HaXaTtud C ABuratenda CHUMaeTCA HanpsxeHmne, 1n OH OCTaHaBIIMBaeTCA Mo

NHepunn.
* [1pn NnpucBoeHun nap.71 3HadyeHus 1, AENCTBYET NIMHENHOE TOPMOXeHMe. [locrne HaxaTus

npeobpas3oBaTenb 4acToTbl OyAeT CHWXaTb BbIXOAHYH YacTOTy COrfacHo

XapaKTepuUCTUKe pasroHa/TOPMOXEHNS.

OnucaHue napameTpoB

5.30 Hecvuwasa yacrtorta (nap.72
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[Map.72 "Hecywaga 4yacrtora"

3aBoackue
MapameTp Tun . Hnana3soH HacTpoek | MNprmevaHns
HaCTPOWKK
7.5kBT 1 Huxe 5«kly 0.7~10 kl'y
11~-22kBT1 5«kly 0.7~-9 kly
72
30~90kBT 4 kly 0.7~6 kl'y,
110~160kBT 2kly 0.7~6 kl'y,
<HacTpounkn>

e Yem Bbllle HecylWass 4acToTa, TeM HWKe akycTudeckuin wym pgsuratens. K
coXaneHuio, B pesynbTaTe yBenmymMBaeTCcsl TOK YTEYKM U NIEKTPOMArHUTHbIE MOMEXMH,
reHepupyemble NpeobpasoBaTenem 4acToTbl.

e Yem Bbille Hecyllas 4acToTa, TeM 6onblue 3HEepruM paccemBaeTcsl Ha CUMOBbIX
TpaH3ucTopax, U Bbllle CTaHOBUTCS TemnepaTtypa npeobpasoBaTens 4acToThl.

e Ecnu B cuctemMe BO3HMKAET MEXaHWYECKUA pe3OoHaHC, nap.72 NOMOXET YMydlunTb
yHKUMOHMPOBaHME npeobpasoBaTenss 4acToTbl MNYTEM KOPPEKTUPOBKU  €ro
3HaYeHus.

lMNpumeyaHune: 1. OnTMManbHas Hecyllas YacToTa AommkHa 6biTh B 8 pa3 Gornblue 3a4aHHON YacToThbl.
2. Korga npeobGpasoBaTtenb 4acTOThl NeperpeBaeTcs 1 Hecyllasi YyacTtoTa npesbllaeT
2 kU, HecyLada YyacToTa aBToMaTUYeCKN cCHKaeTea Ao 2k,

5.31 BbixogHaa knemma FU/10-kpaTHOe YMHOXEHWe 4acToThbl
(nap.74)

[Nap.74 "BbixogHaga knemma Fu/10-kpaTHoe YMHOM}XeHue YacToThl (TpebyeTcs
nepekn4yarens)”
e  OyHKUMA BHeLwwHen knemmbl FU/10X — doyHKuma 10-KkpaTHOro yMHOXEHUS YacTOThbl.

3aBoackue [nanasoH
MapameTp . MpumeyvaHus
HaCTPOWKM HacTpoekK
0 BbixogHaa  QyHKUMS  KIeMMbI
onpepgensetcs nap.130.
Tekywas yacTtoTa oynet
npeobpasoBaHa B
74 0 0~10 peobp
1-10 nocnenoBaTenibHOCTb
NPAMOYrOfibHbIX ~ MMMNYNbCOB  C
MHOXWUTENEeM, COrfmacHO 3Ha4YEHUIO
nap.74.

OnucaHue napameTpoB

lNapamempsi

<HacTtpounkn>
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e [lpu npucBoeHun nap.74 3HadvyeHus 0, BbIxogHas PyHKLUMS BHELWHeN knemmbl FU/10X
onpeaensietcs nap.130 (Cm. nap.130).

¢ [lpu npucsoeHmmn nap.74 sHaveHna 1~10, BHewHen knemme FU/10X npucBanBaeTca yHKUNSA
dyHKUMS  10-KpaTHOrO YMHOXEHUS 4acToThl.

o [lpn npucsoeHun nap.74 3HavyeHns 5 n BbixogHasa YacTtoTa paBHa 200, MOXHO onpeaenuTsb,
YTO yYacToTa crnegoBaHMs UMNYNbCoB Ha knemme FU/10X wn SE BbIrMagat cnegylowum

obpasom:
DC24B B A
R 1 10mMc
| |
[} [}
BO L
FU/M0X
N
BO
7777 >
MpnmeyaHue: 1. ®yHKumMm FU 1 10X 0THOCATCS K OQHOW KIeMME, eCINM HE0BX0OUMO UX NEPEKITHUNTD

(M3MeHNTb 3Ha4eHne nap.74), HY>XHO UCMOMb30BaTh 3-KOHTAKTHbIN NepekntoYaTenb Ha
naHenu ynpasneHund. 3HadanbHO nepekniovartens BkntoveH Ha FU

2. Ecnn npucBoutb nap.74 3HadeHune yHKuum 10-KpaTHOro YMHOXEHWSI 4acTOThl,
oTnmyHoe ot 0, byHKuMn AM, FM He aKTUBHbI.

3. Ecnm npucBouTb nap.74 3HadyeHne 1, npeobpasoBaTenb 4acToTbl MOXET
obecneymBaTb BLIXOAHYH 4acTOTy C TodHOoCTho 1% B npegenax 1~400My. Ecnum
KPaTHOCTb MHOXUTENs, YCTaAHOBIMEHHOrO B Map.74 yBenuyuBaeTcs, TO pacTeT
BbIXOHAas YacToTa 1 yYXyALlaeTcs TOYHOCTb.

4. Peanctop R pgomkeH MmeTb conpoTuBneHne 6onee 300Q, B MpOTUBHOM cry4ae
knemma FU/10X moxeT ObITb NoBpexaeHa.

5.32 dyHKUMA KHonkK Stop/Reset (nap.75)

[Nap.75 "®yHkuma kHonku Stop/Reset”

3aBoackue
MapameTp . [unana3soH HacTpoek MpumevaHus
HaCTPOWKK
75 1 0,1
<HacTtponkn>

e Ecnn npucsontb nap.75 3HayeHne 0, kHonka ByaeT AencTBOBaTb TOMbKO B peXMMax
PU (ynpaBneHue oT naHenu ynpasneHus) n H2 (koMOGMHMpOBaHHbIM pexum 2). Ons

OCTaHOBKM OBUratesia NCnosrb3yeTcAa HaXxXaTtue KHOMKAN BO BpeM4 ero pa6OTbI.

OnucaHue napameTpoB

e Ecnu npuceoutb nap.75 3HayeHue 1, HaxaTMe KHOMKM ncrnonb3yeTcs Ans

aBale|7|H0|7| OCTaHOBKU aBuratensd B peXxunme BHELIHEro ynpaBleHna.
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e Tonbko BO BpeMA BO3HUKHOBEHUA HENONagoK MOXHO HaXaTb () B TE€YEHWUe 1c,

4TObObI Nepesarpy3nTb NnpeobpasoBaTesib HacTOThI.

MpumeyaHue: 1. lMepesarpyska MOXeT Npou3BOAUTLCA C MOMOLWbl MNap.997 B HoOpMarbHbIX
CUTYyaLMsaX UK NPy Henoragkax.
2. B npeobGpa3soBaTene 4actoTbl €CTb ABE NPOrpamMmbl, UMUTUPYIOLLUME 3aLUUTY OT
neperpyskn, a UMEeHHO "ONeKTPOHHaA TennoBas 3awuTa gsuratena” n “"sawmrta oT
neperpysku cunoBoro moayns". Kak Tonbko NpoMCXoAnT nepesanyck, 3Ha4eHns 06eunx
3aWmnT: "9neKkTpoHHas TenmnoBad 3awmta gsuratena” u "sawmta OT neperpysku
CWMOBOro Moaynsa" obHynaTCS.
3. Bo Bcex pexummax paboTbl, KpOME pexmma MEeCTHOro ynpaenenus PU wunu
KOMOMHUpoBaHHOrO H2 pexuma, wunu ecnv nap.75=1, gBuraTenb MOXeT ObiTb

OCTaHOBMEH HaxaTuem KHOMKM (1) | focne 4Yero Ha 3KpaHe npeobpasoBaTens
yacTtoTbl oOTobpasutca EO, wn Bce dyHKkuMm npeobpasoBaTens 4acToThbl
AeakTuBupytoTca. Ero MoxHO nepesanyctutb cneayoLmm obpasom:

(1). Haxmute (BHewHAs komaHga STF/STR otmennt EO gns npogormkeHus

paboTkl) B nporpammmpyemMom pexnme paboTbl CyLLECTBYET CTapToOBbIN curHan. Kak
Tonbko EQ ncyesHet, npeobpasoBaTtenb YacToTbl MPOAOIMKUT paboTaTe C MOMEHT, rae
OH OCTaHOBWIICS.

(2). Ons otMmeHbl EO B gpyrmx pexmnmax OTKIIUUTE N BKIIOYNTE NUTaHKE.

5.33 3auwmnTa napameTpoB OT nepesanucu (nap.77)

[Map.77 "3awmTa napamMmeTpoB OT nepesanucu”

3aBoackue
MapameTp . [unana3soH HacTpoek MpumevaHus
HaCTPOWKK
77 0 0~2
<HacTtponkn>

e Ecnu npuceoutb nap.77 3HavyeHne 0, TO Npy OCTaHOBKE ABUratens MOXHO U3MEHSATb
BCe napameTpbl, 3a uckniyeHnem nap.188. Ecnu geuratens paboTaeTr, MOXHO
M3MEHATb  TOnMbKO  nap.4~nap.6, nap.24~nap.27, nap.54~nap.56, nap.77,
nap.131~nap.138, nap.142~nap.149, nap.161, nap.187, nap.190~nap.199,
nap.215, nap.216, nap.223~nap.225, nap.230, nap.232, nap.288 n nap. 290.

e Ecnu npucBontb nap.77 3HayeHue 1, Npu OCTaHOBKE ABUraTenss MOXHO M3MEHSATb
Tonbko nap.77 u nap.79. lpu pabote ABuratenss MU3MEHeHWe napamMeTpoB
3anpeLueHo, kpome nap.77. n nap.79.

e Ecnu npucBontb nap.77 3HadeHne 2, Npyu OCTaHOBKE ABUratens MOXHO U3MEHSATb
BCe napameTpsbl, Kpome nap.188, npun paboTe ABuratens HeKOTopble NapamMeTpbl,

OnucaHue napameTpoB

BKNto4as nap.22, nap.72, nap.78, nap.79, nap.155, nap.160 n nap.188 He moryT
ObITb NepesanuncaHbi.
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5.34 bnoknpoBKa U3SMEeHEeHUA HanpaBrneHusa BpaweHua (nap.78)

[Map.78 "BnoknpoBka nsmeHeHusa HanpasneHusa spalleHmna”

3aBoackme | dnanasoH
MapameTp . MpumeyaHus
HaCTPOWKN | HAcCTPOekK
Bo3amoxHO BpalweHne B NpsAMOM U obpaTHOM
HarnpaeneHuu.
-8 0 02 BpaweHne B obpaTHOM HanpasreHun 3abnoknpoBaHoO

(Haxxmute , ABuraTenb OCTaHOBUTCA).

Ban.l.eHVIe B MpAMOM HarnpasJlieHUn 3a6J'IOKI/IPOBaHO

(Haxvute (P, nBuratens octaHoBuUTCS).

5.35 Bbl6op pexuma ynpasneHus (nap.79)

Map.79

"Bblbop

pexuma

ynpasneHusa"

MapameTp

3aBoackne
HaCTPOWKN

[Onana3oH
HacTpoek

MpumeyvaHus

79

0~8

‘PU pexunm’, ‘BHewHee ynpaeneHue n ‘JOG pexunm’
aKTUBHbI U B3aMO3aMEHSAEMbI.

‘PU  pexum’ wun  ‘JOG aKTUBHbI WU

B3anMMO3aMeHAEeMbl.

pexnm’

AKTMBHbIN TONBbKO PEXUM ‘BHELLHEE YrpaBrieHune .

AKTMBHbIN TOMBKO ‘PEXMM Nepeaayn AaHHbIX .

AKTMBHbIN TOMBbKO ‘KOMOMHUPOBAHHbLIN pexum 1°.

AKTMBHbIN TONBbKO ‘KOMOMHUPOBAHHbLIN PEXUM 2.

AKTMBHbIN TOMBbKO ‘KOMOMHUPOBAHHLIN pexum 3.

N | o | a0 N

AKTMBHBIN TOMBKO ‘KOMOMHUPOBAHHBIN peXxum 4’

‘PU pexum’, ‘BHelwHee ynpaeneHne’ n ‘JOG pexuw’
aKTVBHbI U B3aUMO3aMEHSIEMbI.

HeTanbHyto MHGOpPMaLMIO CM. B NMyHKTe 4.1.

OnucaHue napameTpoB

5.36 Bbi60op ¢hpyHKUMN MHOrodhyHKUNOHANbLHbLIX knemMm (nap.80~nap.84. nap.86.
nap.126~nap.128)
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[Map.80~nap.84, nap.86, nap.126~nap.128 "Bbi6op dyHKUNN
MHOrodOYHKLMOHAaNbHbIX KneMm"
Ma [Ounana HasBa
3aBopg
pa |[Kne 30H 3Hauy|Hue
HacTp OnucaHune dyHKuMn MNpumeyaHus
Me [Mma | HacTp |eHue|dyHKL,
OMKM
P oek un
B pexumax  ‘BHewHee  ynpasneHwue’,|/icnonb3yeTtcs Kak
‘KOMBUHNPOBAHHbIN pexum 1, unu|knemma MyCKOBOIoO
0 | STF |‘komMbBuHupoBaHHbIM pexum 3’, korga STF|curHana B
BKIIOYEHa, npeobpasoBaTtenb YacTOThl|3anpPorpaMMmnpoBaHHO
BpallaeTcs B NpSIMOM HarnpaBfeHnu. M pexunme paboTbl.
B pexumax ‘BHellHee ynpasneHue’,|cnonbsyeTcs Kak
‘KOMBUHNPOBAHHbI pexum 1, unu|knemma curHana
80| RL 2 0~39 ‘ . ,
1 | STR |'koMBuHUpOBaHHEIN pexum 3’, korga STR|naysbl B
BKIIOYEHA, npeobpasoBaTtenb YacTOThl|3anpPorpaMMmMpoOBaHHO
BpallaeTcs B 06paTHOM HanpaBneHuu. M pexunme paboTbl.
5 RL MpenBapuTenbHbIN BbIGOp YacToThl
BpaLleHus
MpenBapuTenbHbIN BbIGOP YacToThbI
3 RM penpap P Cwm. nap.4~nap.6
BpaLleHus
4 RH MpenBapuTenbHbIN BbIGOP YacTOThI
BpaLLeHus
B pexunmax ‘BHELWIHee  ynpaBsneHue’,
‘KOMBUHNPOBAHHbIV peXunm 2, nnm
‘KOMOUHUpPOBaHHbIN pexum 4’, korga AU
5 AU P P A Cwm. nap.39
BKITIOYEHA, yacTtoTa npeobpasoBaTtens
81| RM 3 0~39 YyacToTbl 3agaeTcs BXOAHbIM CUrHaNoMm
yepes knemmy 4-5.
6 OH ((MpumeyaHue 3)
7 MRS Mpn BknodYeHUn knemmbl MRS, BbIXoq
npeobpasoBaTens OrnokupyeTcs.
Mpu BkMoYeHun knemmbl RT, BbiOMpaeTca
8 RT . Cwm. nap.44
BTOpOV Habop napamMeTpoB.
EXJ |B pexume ‘BHeELLHee ynpaerneHne’, npu
(BHeww [BkntoveHumn knemmbl EXJ, 3apgaHHas yactoTa
82| RH 4 0~39 | 9 .
HWIA |[HacTpauBaeTcs nap.15, Bpemsi pasroHa/
JOG) |TopmoxeHusa HacTpamBaeTcd nap.16

OnucaHue napameTpoB
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10 | STF+EXJ
11 | STR+EXJ
12 | STF+RT
83|STF| O 0~39 | 13 | STR+RT
14 | STF+RL
15 | STR+RL
16 | STF+RM
17 | STR+RM
KomnnekcHas dyHKuns —
18 | STF+RH 3710 obbeanHeHne
84|STR| 1 |0~39| 19 | STR+RH HECKOMbKUX  OCHOBHbIX
20 STF+RL+ PYyHKUMN. ITO O3HayaeT,
RM KomnnekcHas pyHKuuns 4yTO Mbl MOXeM
01 STR+RL+ ncnonb3oBaTh ofOHYy
RM KNneMMy Ons BbINOMHEHWS
27 STF+RT+ HECKOMNbKNX ~ OCHOBHbIX
RL DYHKUMA.
STR+RT+
23
RL
STF+RT+
24
RM
STR+RT+
25
RM
86 |RES| 30 | 0~39 26 STF+RT+
RL+RM
STR+RT+
27
RL+RM
B pexume ‘BHeLLHee ynpaBneHue’,
npw BKAoYeHHoM knemme RUN,
28 RUN  |npeobpa3soBatenb 4acToThl
BpaLLaeTcs B NpsiMOM
HanpaeneHuw..

OnucaHue napameTpoB

Map |Kne |3aBog |duna |3HadveH [Ha3saHue |OnucaHue yHKuum [MpumedaHus
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ameT

MMa

HacTp

OWKM |H

naso

HacT
poek

ne

dyHKUMM

126

AU

29

STF/STR

B pexnme ‘BHELLHEE
ncrnonb3yeTcd BMecCTe c RUN.
MpeobpaszoBaTenb paboTaeT B
obGpaTHOM HarnpaBfieHMn NpwU  BKITHYEHHOWN
knemme STF/STR, n B npsiMOM HarnpasfeHun

npu oTkMto4YeHHoM knemme STF/STR.

ynpasneHue’,

4acToThbl

Cwurnan
yrnpaeneHus
OBWXXEHNEM
Bnepea/obpatHo

30

RES

BHelwwHWI nepesanyck

31

STOP

B pexume ‘BHellHee ynpaBneHuwe’, MoXeT
Ncnonb3oBaTbCs Kak 3-NPOBOAHON PEXUM C
curHanom RUN wunm knemmon STF/STR.
(MpnmevaHue 4)

32

REX

MpeaBapuTenbHbIN 4yacToTbl

BpaLLeHus (16 ypoBHen)

BbIGOpP

127

RT

33

PO

| B pexume ‘BHelIHee ynpasrneHue’, npu
BKITO4YEHHOW knemme PO, BbibpaH
nporpaMMmpyeMblii pexmnm paboTbl
(NnpumevaHue 5)

34

RES_E

Mpyv  BO3HWKHOBEHWMM CUrHana
aKTUBUpyeTCs pyHKUMSA
nepesanycka.

TpeBoruy,
BHeLIHero

35

MPO

B pexume ‘BHewHee ynpasneHue', npu
BKMOYEHHON knemme MPO, BbiGpaH py4HOM
pexnm paboTbl.

36

TRI

Mpn BkoyeHUU kremmbl TRI, akTuBMpyeTca
YyHKUMS pamnbl (ynpaBneHne yKrnagymkom)

OnucaHue napameTpoB

Mapam

eTp

Kne
MMa

3aBof
HacTp

[Onana
30H

3Hay
eHue

HassaHune
dyHKUMM

OnucaHne gyHKUMK

[MpumedaHusa

111




OVKM |HacTpo
eK

ABTOMaTUYeCKoe nepekrnoveHme
Asuratens  Mexay pexvmamu paboTbl oT
npeobpa3oBaTtens 4acToTbl M OT CeTU
(6annaca)

Py4yHoe nepeknoyeHne Ha pexum paboTbl
oT ceTn

37 | GP_BP

38 CS

B pexume ‘BHewHee ynpaBneHue’
ucrnonb3yeTtcd BMecCTe c RUN.
lMpeobpaszoBaTtenb 4YacToTbl paboTaeT B
STF/STR |o6paTHOM HanpaBneHuy Npu BKNOYEHHOM
+STOP |knemme STF/STR wn ocTaHaBnuBaeTcsi
npu OTKMYeHHON knemme STF/STR.
Ecnn Heobxogumo BpalleHue, CHoBa
Bkrounte RUN.

128 |MRS| 7 0~39

39

MpumeyaHue: 1. 3HayeHns no ymonyauumio: nap.80=2 (RL), nap.81=3 (RM), nap.82=4 (RH), nap.83=0

(STF), nap.84=1 (STR), nap.86=30 (RES), nap.126=5 (AU), nap.127=8 (RT), nap.128=7
(MRS).
2. lNMpn nameHeHun 3HayveHun nap.80~nap.84, nap.86, nap.126~nap.128 mnameHsawTCA
dyHKUMM knemMm. Hanpumep, nap.80=2 o3HayaeT, 4To BbiOpaHa yHkuua RL, HO ecniu
nap.80=8, ee yHKUNS M3MeHseTca Ha RT kak BbIOOp BTOPOM (OYHKUUWU KNEMM.
Map.83=0 o3HauaeT, 4YTO B KA4YECTBE KIIEMMbI BpalleHus Brnepen BbibpaHa knemma STF;
korga nap.83=6, ee dyHKuua usmeHsietca Ha «OH», 4TO 03HayaeT, 4TO BbibpaHa
YHKLMSA BHELLHEN TENNOBOW 3aLLMUThI.

3. OnekTpnyeckaa cxema AN NOAKMIOYEHUS BHELLHEN
Tennoson 3awmntbl (OH): kak npaBwuno, 3alUTHLIN
nepekniYaTenb NCNonb3yeTca And NnpeaoTepaLleHns
neperpesa pgsuratensd. CnpaBa Ha  puUCYHke
npueBefeHa cxema noAkmnoyeHus. Ecnm  BHELWHIO

Shihlin
Inverter

Tennosyko 3awunTy oTCcoeaANHAUTD, TO
npeo6pa305aTenb YacTOThbl BblAACT CUrHamn TpeBorn U Ha 3KpaHe 6y,E|,eT OTO6pa)KaTbCFI
«OHT».

OnucaHue napameTpoB
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4. CywectByeT 4 cnocoba ynpaBneHus npeobpasoBartenieM 4acTtoTbl («1» O3HavaeT
3aMblkatoLLyto kKrnemmy, «0» o3HavaeT pasmblkatoLLyto knemmy, X=0, 1, 2, 3, 4, 6):
(1). OByxNpoBOAHLIN pexuM ynpasneHus 1:

KO

KO |K1 | Wuctpykumm STF (op8x=0)
0 0 OcTaHoBKa K1

OBwxeHne STR (nap.8x = 1)
! 0 Bnepeq
0 1 Ob6patHoe SD

OBWXKeHne
1 1 | OcraHoeka

(2).[0ByXNpOBOAHbLIN peXuM ynpasreHns 2:

KO
KO [K1 | Wuctpykuum UN(nap.8x = 28
0 0 | OcraHoBka K1
STF/STR

0 1 [OBuxeHne (nap.8x = 29)

Bnepeq
1 0 O6partHoe sb

aBuxeHne
1 1 | OcraHoBka

(3). TpexnpoBoaHLIN pexum yrnpaeneHust 1 (¢ pyHkumen camobnokuposkmn): KO: curHan STOP,
HOpMarnbHO 3aKpbIThbIN KOHTaKT. Ecnn oH oTKpbIT, NpeobpasoBaTternb YacTOTbl OCTAHOBUTCS.
K1 n K2 — HopmarnbHO OTKpbITble KOHTaKTbl, KOTOpPble O3Ha4alT ABUXEHME B NPAMOM U
obpaTtHOM HanpasneHun. OHU cUrHanuampyoT o paboTe B MMMYNIbCHOM PEXUME.

KO K1

1

K2

STF (nap.8x = 0)

< +—1STR (nap.8x = 1),

STOP
(nap.8x = 31)

SD

(4). TpexnpoBOAHbLIN pexnm ynpaeneHus 2 (¢ dyHKUMen camo camobroknpoBkm): K1: curHan
ST1O0P, HopMamnbHO 3aKpbITbIA KOHTaKT. Ecnn OH OTKpbIT, NpeobpasoBaTternb 4acToThbl
ocTtaHoBuTcA. K2: curHan RUN, HopmarnbHO OTKpbITbIA, paboTaeT B MMMYNbCHOM peXxume.
[nsa nameHeHus HanpasneHus BpaweHus (STF/STR) Heobxogmmo ncnonb3oBath nap.39,

OH OTHOCUTCA K BHELWHUM KinemMmaM. anI M3MEHEHUN HanpaslieHNA BpalleHnA CHa4dana
HeobXxoanMMO OCTaHOBUTL npeoGpasoBaTenb 4YacCTOTbl.

K1 K2
-L L RUN (nap.8x = 28)
STOP
MNHCTpyKUmMn
o usmiyw (nap.8x = 31)
0 KO
s STF/STR
1 ,?fm‘ﬂ:ﬁi (nap.8x = 29)
SD

OnucaHue napameTpoB
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(5).

(6).

B pexume BHeLWHero ynpasneHus, npu BKoYeHHOW knemme PO, BbiGpaH
nporpammMmpyembiin pexxum padoTbl. Knemma STF cTaHOBUTCS MYyCKOBbIM curHanom. MMpu
BKMIOYEHNM STF, npeobpa3soBaTenb 4yacToTbl HaynHaeT paboTaTb B
3anporpaMMmnpoBaHHOM pexume paboTbl ¢ nepsoro 3Tana. [Mpu oTknioveHun STF,
npeobpasoBaTtenb YacToTbl OCTaHaBnuBaeTca U STR cTaHOBUTCA CUrHaromMm OCTaHOBKW.
Mpn BkntoveHun STR, npeobpasoBaTenb 4acTOTbl OCTAHABNUBAETCA W MpPOAOIKaeT
paboTaTb C TOro stana, Ha KOTOPOM OCTaHOBMIICS MpWU OTKMoYeHMn STR. [deTanbHyto
nHdopmaumto  cm.  nap.100~nap.108, nap.111~nap.118, nap.121~nap.123 n
nap.131~nap.138.

B pexvume BHeLUHeEro ynpaereHusi, Npu BKMoYeHHon knemme MPO, BbibpaH py4qHON
pexum paboTtbl. [eTanbHyto wnHdopmaumio cm. nap.100~nap.108, nap.111~nap.118,
nap.121~nap.123 n nap.131~nap. 138.

5.37 KoadhdumumneHT KOMneHcaumm ckonbxeHusa (nap.89)

[Map.89 "KoadhduumeHT komneHcaumm ckonbxeHma"

e [lpn npaBUNbHOW HacTPOMKE OAHHOro napameTpa, MOXHO CKOMMEHCMpoBaTb NageHus

CKOPOCTH

Npu yBENUYEHNM HArpy3ku Ha Bany ABurartensi.

e OTa (PyHKUMA OENCTBUTENBHA TOMBbKO B PEXUME yNpaBneHns HanpsXKeHnem/4actoTon, T.e.
korga nap.300=0.

3asoackve | [Ouana3soH

MapameTp . MprmevaHus
HaCTPOMKMN | HAaCTpoek
0 | KomneHcaumsi ckonbxeHus sanpeLleHa
89 0 0~10 10 3HaveHne KomneHcauumn paBHo 3% 3aJaHHOM YacToThl,

ecnun nap.89=10

5.38 Cka4yok 4YacToTbl (nap.91~nap.96)

[Map.91~nap.96 "Ckadyok YacToThl"

e [lnga

npeaynpexneHns SBNEHUS MexXaHUM4eckoro pesoHaHca CyllecTBywT 3

HaCTPOMKM CKa4yKOB 4acTOTbl, @ MMEHHO: MNepBbIn C nNomouibio nap.91, BTopon —
nap.92, Tpetnn — nap.95 1 nap.96.

3aBoackue
MapameTp . [unanasoH HacTpoek MpumeydaHus
HaCTPOMKM
91~96 99999 0~400lu, 99999 99999: hyHKUMA AeaKkTMBMpOBaHa
Berxonnas
qacTrora ‘
(T'w)
| |
o
o
R
Onucanue Lo napameTpoB
| | | |
] [ T T |

»
>

) 1 1 N N
nap. 91 nmap. 92 nap. 93 nap. 94 nap. 95 nap. 96
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<HacTpownkn>

e [lpumep: gonyctum, 4to nap.91=45 n nap.92=50
Ecnun 3aganHas yactoTa < 4501, nocToAHHAaA BbIXoAHAs YacToTa = 3agaHHada YyactoTa.
Ecnn 45Ny < 3aganHas yactoTta <50 'L, nocToAHHAaA BbiIxogHas Yyactota = 450y,
Ecnu 3apaHHas yactota = 50, nocTosiHHAsA BbIXxOAHasi YacToTa = 3aaHHas 4yacTtoTa.

MpumeyaHwe: 1. Mpn pasroHe/TOPMOXEHUN BbIXOOQHAs 4YacToTa npeobpasoBaTens 4acToTbl BCe
paBHO OyaeT NPOXOAUTb Yepes CKavyok YacToThl.
2. Ecnn nap.91=99999 mnnn nap.92=99999, nepBas HACTpoOMKa ckayka 4acToTbl He
Jencreyer.
Ecnn nap.93=99999 wnun nap.94=99999, BTOpas HaACTpoMKa CKa4yka 4acToTbl He
Jencreyer.
Ecnn nap.95=99999 wunu nap.96=99999, TpeTbA HACTpOMKa CKayka 4acToTbl He
aencreyer.

5.39 3anporpamMmmmpoBaHHbLIN pexnm paboTtbl (nap.100~nap.108,
nap.111~nap.118. nap.121~nap.123. napl3l~nap.138)

Map.100 "Bbi6bop MUHYTLI/CEKyHAab!" MNap.122 "Bbibop unkna"

Map.101~nap.108 "Bpemsa paboTbl KaXXaoro MNap.123 "Bbi6bop HACTpOEK BpeMEHHU

arana” pasroHa/TopmoxeHuga"

Map.111~nap.118 "Bpems MNap.131~nap.138 "YacTtoTa ka)aoro atana"

BSI3aHHbIE NapameTpsbl

pa3roHa/TopMoOXXeHusa Ka)kaoro arana

nap.7 “Bpemsi pasroHa”

MNap.121 "HanpaBneHue OBMXEHUS B nap.8 “Bpems TopMoKeHus’

nap.21 “YsenuueHue BpemeHun pasroHa/
TOpMOXeHus”

Ka)aom sTtane" nap.80 - nap.84, nap.86, nap.126 - nap.128

“BblBop MHOroyHKLMOHaNBbHBIX KNeMm”

3aBoackue | [OuanasoH
MapameTp . MpymeyvaHus
HaCTPOWKN | HacCTpPOekK
0 MwHMManbHbIA War BpemMeHu paboTbl coctaBnsaeT 1
MUWHyTa.
100 1 0,1 —
1 MwHMManbHbIA War BpemMeHu paboTbl coctaBnsaeT 1
cekyHAa.
101~108 Os 0.1~3600c
0~600c Map.21=0
111~118 0s
0~6000c Map.21=1
121 0 0~225
122 0 0-8 0: pyHKLMA BIOOpa UMKNa 4eaKTUBUPOBAHA;
1~8: nporpamma BbIMOMHAETCH LUKINYECKN
123 0 0,1
131~138 0 1~400 Iy,

OnucaHue napameTpoB
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[Mapamempel
<HacTpownkn>

1. MporpammMupyemMbin pexum padboTbl.

e Ha pucyHke BHM3Yy npeacTaBreH MeTon pacyeTa BpeMeHu paboTbl M BpPeEMEHM
pasroHa/TOPMOXEHUS Ha KaXkgoMm aTare.

YacToTa

nap/| 111 map. 112 nap. 113 map. 114 nap. 116 nap. 117 nap. 118

[

LOswxeHne
Brnepen

O6paTtHoe
nBWKeHne

napAIOQ

e HanpaeneHne paBWXeHUs HacTpamBaeTca B OuHapHou dopme (8-6uT), noTom
nepeBoauUTCA B AECATUYHYO dhopMy KM coxpaHsieTca B nap.121. «1» osHayaer
ABwvxeHune Bnepea, a «0» o3HavaeT obpaTHoe ABmxeHne. Cambii cTapLumim 6GuUT — aTo
HanpaBreHne ABmxeHus 8 atana, a cambln Mnagwnin 6UT — HanpaeneHue atana 1.
Mpumep: gonyctum, 4ToO 3Tan 1: gBMXeHue Bnepen, atan 2: obpaTHoe OBMXEHWE,
aTan 3: obpaTHOe [ABMXEHWe, aTan 4. ABWXKeHue Bneped, 3atan 5: obpaTHoe
ABWXeHWe, aTan 6: ABMXKEeHne Bnepea, atan 7: ABmKeHne Bnepen, atan 8: obpaTtHoe
ABWXeHWe, Toraa 3HadeHune B buHapHon hopme Boirnaamt 01101001:
nap.121=0x2"+1x2°%+1x2°+0x2*+1x23+0x22+0x2+1x2°=105

e [lpn npuceBoeHnn nap.122 3HaveHus 0, UMKINYECKOE MNOBTOPEHWE MpPOorpaMmmbl
OTKIHOYEHO.

e [Ipu npmuceoeHnn nap.122 s3HayeHna 1~8, 3TO HavanbHbIA 3Tan UuKna.

Mpumep: npu npucBoeHun nap.122 3HadeHua 3, npeobpasoBaTenb YacToTbl
paboTaeT no Kpyry oT TpeTbero atana 40 BOCbMOro 3Tana nocne 3aBepLueHnsi CBOEro
ABWXXEHWs1 OT NepBOro 40 BOCbMOro aTana.

e [lpn npucBoeHun nap.123 sHadeHus 0, Bpems pasroHa onpenensierca nap.7, a
BpeMsi TOPMOXEHUS onpegensietca nap.8.

e [lpu npucBoeHun nap.123 3HadYeHUs 1, BpemMs pasroHa 1 TOPMOXEHUS onpeaenseTcs
nap.111~nap.118.

2. Pexxum pyyHoOro ynpasneHuUsi LUKIIOM

RL—O

INV

SD

XapakTepucTuka pexvma py4yHoro ynpasneHusi LUKIIoM

OnucaHue napameTpoB
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¢ [logcoeonHuTe nepeksrioyaTesi UMNYNbLCHOMO TMNa Mexay kKrnemmammn RL n SD.

e [locne BknoyeHUs nutaHma 3agante nap.80 3HavyeHue 35 cornacHo NOAKMHYEHUIO,
npeobpasoBaTtesib HacToTbl HAXOANTCH B PEXMME FOTOBHOCTH.

e Pexum paboTbl NoKaszaH Ha PUCYHKE HUXE:

HacroTa | I map. 135 |
hiap. 132 I l l
le——' map. 133 | | ! |
131 | : ' ! rap. 132
nap. 13 ap.
| I n;%p. 134I : | 1ap
I’

I
I
I
I
I
I

|
I |
I |
} 1
| !
I

|
|
|
l |

MpnmevaHue: 1. TlpeobpasoBatens 4acTtoTel npoxoguT 8 9TanoB, 4acTtoTa onpegensercd
nap.131~nap.138.
2. Mpwu HacTpowke 4acToThbl, ecnn Kakon-nmbo 13 stanoB paseH 0, npeobpasoBaTenb
4yacToThbl OyAeT HAaXOAMTBLCS B PEXUME OXMAAHUS B 3TOM 3Tane. ATO O3HaYaeT, YTo B
3TOM pexume 3HadveHue nap.131 He paBHO 0. Kak nokasaHO Ha puUCyHKe Bbille,
He3aBMCUMO OT 3Ha4veHus nap.137 v nap.138, Nnpu WecToM HaxaTuu nepeknovaTens
npeobpasoBaTenb YaCcTOTbl OCTAHOBUTCS.
3. B pexume py4yHOro ynpaBneHns LMKIMOM MOXHO paboTaTb B O4HOM HanpasfeHun
BpalleHus. OH He cBsA3aH ¢ nap. 121 n curHanamm STF unun STR.

5.40 PyHKUMA BbIOOpa ynpaBneHUa YacTOTOW Ha NaHenu ynpasneHus
(nap.110)

Map.110 "PyHKLUMA BbIOOPA ynpaBrieHnsa 4YacToTon Ha naHenu ynpaeneHmna”

3aBog | Ouana
Mapam | ckne 30H
MpumevaHus
eTp HaCcCTpoO | HacTpo
NKn eK
Korga npeobpasoBatenb 4acToTbl HadvHaeT paboTtaTb, NaHenb
0 | ynpaBneHus aBTOMaTUYECKN BXOAUT B PEXUM WHOUKAUMMK, U Ha
ancnnee otobpaxaeTcs BbIXO4HasA YacToTa.
1 Korga npeobpasoBaTenb YacToTbl Ha4YMHaeT paboTaTb, Ha akpaHe
110 1 0,1,2 oTobpaxaeTcs 3agaHHas vYacToTa.
Korga npeobpasoBatenb 4acToTbl HadvHaeT paboTtaTb, NaHenb
5 yrpaBneHus aBTOMaTU4eCKU BXOOUT B PEXMM WMHAMKAUWUW, U Ha
9KpaHe oTobpaxaeTcda ycTaBka perynsatopa U W3MepeHHoe
3Ha4veHue nepemeHHon npouecca NN perynatopa (NpumeyaHue).

OnucaHue napameTpoB
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MpumeyaHue: Korpa nap.110=2, Ha akpaHe oTOoOpaxeHbl OBe cekuun. B pecatuyHom pans
pasgensiowmnx pasgenoB, neBas — 3TO 3aJaHHOe 3Ha4yeHue, a npaeas — 3TO

Shihlin

INr-EIES
®  EXTO P:l):r

- | MON
JencTeuternbHoe 3HadeHne. Kak nokasaHo Ha pucyHke | rew o | 20 O3HAYaeT

3apaHHoe pgasneHue B 2.0 KF/CMZ, 30 o3HavaeT pgencrtBuTenbHoe gaerneHue B 3.0
Kr/cm?.

5.41 OYHKUNA HYNEeBOU CKOpocTu (nap.151~nap.152)

[Map.151 "OyHKUMA ynpaBneHns HyNeBowr CKOPOCTbH"

[Map.152 "HanpsaxeHune npuv ynpasneHum HyneBom CKOPOCTbi"

e [Ina ucnonb3oBaHus AaHHOW OYHKUMN Heobxoaumo 3HaveHne 0 ons nap.13.

. Onana3oH
MapameTp 3aBoackne HaCTPOMKK MpymeyvaHus
HacTpoek

Mpy HyneBoW CKOPOCTM cCUrHan Ha
BbIXoJe He BbldaeTcs

151 0 0,1
Ynpasnsetca  NOCTOAHHLIM ~ TOKOM

(MpvmeyvaHue 1 n 3)

4% (7.5 kBT 1 Huxe)

152 2% (11 kB1~55 kBT) 0~30% (Mpumeyvarne 2)

1% (75 kBT 1 BbILe)

MpnmevaHue: 1. MNpwu npucsoeHunn nap. 151 sHavyeHua O HanpsixeHue Ha BbIXxode He BblaaeTcs. [pu

npucBoeHnn nap.151 3HadeHus 1, 3HadeHue nap.152 - 9TO BbIXOAHOE
HanpshkeHne NOCTOSIHHOTO TokKa B % OT HOMWHANbHOIO HanpsKeHUs.

2. JonycTtum, 4yto nap.152=6%, Torga BbIXO4HOE HaMNpsPKEHUe Npu HyNneBon CKOPOCTU
paBHO 6% OT nap.19 (CTapTOBOE HanNpPsXeHue).

3. OTta (yHKkuua pgencreBuTEnbHA TOMBKO B peXUMax  pPerynupoBaHus
HanpsPKeHNeM/4acToTON, pPerynMpoBaHua HanpskeHmem/4actoTon ¢ obpaTHON
CBA3bl0, BEKTOPHOro ynpasfieHns ¢ obpaTHOM CBA3bI. [eTanbHyo MHdopMauuio
cm. B nap.300 (pexum ynpaeneHusa gsuratenem) m nap.350~354 (ynpaeneHue ¢
obpaTHOM CBA3bI0)

5.42 OnpeneneHue npeBbllleHud MOMEHTA Harpysku
(nap.155~nap.156)

[Map.155 "OnpenenedHme  npeBbllUeHUS MOMEHTa Harpys3kmu"

CBA3aHHbIe napameTpbl

nap.40 “XapakTepuctka MHOrogyHKLMOHaNbHOM
BbIXOA4HOW KneMmbl SU”

nap.85 “BbiGop yHKuMK Ans
MHOrodyHKLMoHanLHoro pene”

nap.129 “XapakTepucTika MHOroyHKLMOHaNbHO
BbIXOAHOW kKnemmbl RUN”

nap.130 “XapakTepucTimka MHOroyHKLMOHANbHOM

BbIXOAHOW kneMmbl FU”

npeBbILUEHNA MOMEHTa Harpy3ku"

[Map.156 "Bpemsa onpeneneHus

OnucaHue napameTpoB
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[Mapamempel

e [lpn npucBoeHnn nap.155 3HayeHms otnmyHoro oT 0, BblbpaHa QYHKUMS
onpeaeneHns npesbILUEHNA MOMEHTa Harpy3Ku.

e Ecnu BbixogHOM TOK 6onbLUe YPOBHSA onpeaeneHus nNpeBbilUeHNss MOMEHTa HarpysKu
nap.155 n BpemeHn onpegerieHns npesblleHUss MOMEHTa Harpy3ku nap.156, Ha
3KpaHe npeobpasoBaTensa 4acToTbl oTobpasutca i M gBuratenb OCTaHOBMUTCS.
Ecnu ansa curHanusaumm npesbIlEeHUs MOMEHTa Harpysku (YCTaHOBUTb 3Ha4YeHue Ha
3) BblbpaHbl MHOroyHKUMOHarNbHbIE BbIXOAHbIE KneMmbl SU-SE(nap.40), RUN-SE
(map.129), FU/10X-SE(nap.130), MHOrodpyHKumMoHaneHoe  pene  ABC(nap.85),
npeobpasoBaTenb YacToTbl OTNPABUT curHan. [eTtanbHyto MHopmauumo cm. B _nap.40,
nap.85, nap.129~nap.130 B rnase 5.

3aBopackue [OnanasoH
MNapameTp . MpumeyaHus
HaCTPOWKK HaCTpOeK
0 q)yHKLI,VISI onpepgeneHna npeBblilLeHNA MOMEHTa
BpalleHnA He akTuBmnpoBaHa.
155 0% 0~200% Mpn onpegeneHnn npeBbILLEHUS MOMEHTa
0.1~200% | BpalleHus, Ha 3kpaHe oTobpaxaetca {id u
aBuraterib OCTaHaBI1IMBaAETCA.
156 2c 0.1~60c
A
100% ToK NOnHoOM Harpysku
BeixogHow Tok (%)
nap.155 A
e Ha akpaHe npeoGpasoBatensi 4acToThl
oTobparxaetca curHan Tpesorn OL2,
BbIXOAHOM CUTHan He BbIOAETCs 1
npoucxoauT OCTaHoBKa ABUraTens
—> «— Epewm
nap.156
Bbixoq |
OL (curHan o neperpyake) >
CwurHan c6poca |_| >

5.43 Bbibop NOCTOAHHON BpeMeHU dounbsTpa BHeWHux knemm (nap.157

Map.157 "Bbibop NnoCTOAHHOM BpeMeHn dounsTpa BHELUHUX KrnemMmm"

MapameTp 3aBoacKkne HaCTpOWKK [wnana3soH HacTpoek

157 4 0~200 mc

e B nap.157 3agaetcsa Bpemsi OTKNMKA Ha CUrHamn BHELLHEN KNneMMbl

OnucaHue napameTpoB
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[Mapamempel

5.44 dyHKUMA 3aLUMTbI OT camoxoaa (nap.158)

[Nap.158 "3awunTta oT camoxoana"”

MapameTp 3aBofcKMe HaACTPOVKK [nana3oH HacTpoek
158 0 0~1

e Ecnu nap.158=1, BblbpaHa yHKUMS 3awmTbl OT camoxoga. Ecnv npu nogade
nuTaHua Ha npeobpasoBaTtenb 3amkHyTa knemma STF, STR wnn gpyras komaHga
3anycka, npeobpasoBaTenb 4acToTbl He 3anyctutcsa. Bam HeobxoOuMO CHATb U
CHOBa nojaTb KOMaHAy 3anycka, u npeobpasoBaTternb 4YacToTbl HayHeT paboTaTb.
Ecnn nap.158=0 u kKomaHga 3anycka BblgaHa [O BKMAOYEHUS MUTaHUS, Mnpu
BKMIOYEHUN NUTaHNS npeobpasoBaTternb HeMeANeHHO 3anyCcTUTCS.

5.45 PyHKLMA sHeprocbepexeHuna(nap.159)

[Map.159 "®yHKUMA sHeprocobepexxeHna"

3aBoackme [JnanasoH
MapameTp . MpumeyvaHusa
HacTpOWiKK HacTpoek
0 OOBbIYHbIN pexumM
159 0
1 PexvumM aKoHOMUM 3aNeKTposHepruu

e B pexunme 3KOHOMUM SNEKTPOIHEPrMM npeobpasoBaTenlb 4acToTbl aBTOMaTUYECKU
perynupyeT BbIXOAHOE HanpshkeHue, 4YTOObl YMEHbLUMTb MNOTEPH MOLLHOCTM Ha
BbIXOZe€ B npouecce paboThl.

MpumeyaHue: 1. MNMpn BbIOOpE pexumMa 3KOHOMUM INEKTPOIHEPTUWN, BPEMSA TOPMOXeHus Oyaet
bonbLue, Yem 3agaHHoe 3HayeHue. Kpome Toro, 6yaeTt reHepmMpoBaTbCs OTNMYHOE OT
HOPMbI HaNPs>KeHWe, NO3TOMY crneayeT YCTaHOBUTL Bonbliee BpeMs TOPMOXKEHUS.
2. Pexum aHeprocbepexeHusa JoCTyneH TONbKo npu ckanspHoMm ynpasnenun (V/F).
HencteyeT TOoNbKO ycrosue — nap.300=0.
3. OHeprocbeperatowimn apekT MoOXeT OblTb HE CIMLLUKOM BbICOKAM BCreacTeue
BOonbLUMX HArpy30K UK YacToro TOPMOXEHNSI NpUBoaa.

OnucaHue napameTpoB
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5.46 MHorodbvHKUMOHaNbHbLIN aAucnnen (nap.161

Map.161 "Bbibop dyHKUMU MHOTOYHKUMOH. ancnnes "

3aBoackme | [uanasoH
MapameTp . MpumeyvaHus
HaCTPOWKN | HacTpoek

B pexume ‘MHOMKAUMN BbLIXOQHOIO HaNPsPKEHUs', Ha

0 3KpaHe oToOpaXkaeTcsl TeKyllee 3Ha4YeHNe BbIXOAHOIO
HanpsbKeHus!.
B pexume ‘MHOMKAUMN BbLIXOQHOIO HaNPsPKEHUs', Ha
1 3KpaHe oToOpaXkaeTcs TeKyllee HanpshkeHne mexay P
n N.
B pexume ‘MHaMKaumm BbIXOAHONO HanpshkeHus', Ha
2 3KpaHe oTobpaxkaeTcsa pacyeTHbI oaKTop TEMroBON

Harpysku npeobpasoBartens.

B pexume ‘MHOuKaumm BbIXOAHONO HanpshkKeHus', Ha
aKpaHe oTobpaxaeTcs ycraBka N[ perynaTopa.

B pexume ‘MHOMKauMm BbIXOAHONO HanpshkKeHus', Ha
4 9KpaHe oOToOpaxaeTcss [OEeWCTBUTENbHOE 3HaJYeHue
perynupyemoro napametpa NN perynatopa.

B pexume ‘MHOuKaumm BbIXOAHONO HanpshkKeHus', Ha
3KpaHe oToOpaxkaeTcs Tekylwas BbIXogHasa YyacToTa.

161 0 0~10

B pexume ‘vHOMKALMM BBLIXOOHOIO HanpshkeHWus', Ha
6 3KpaHe oToOpaXkaeTcsl TeKyllee 3Ha4YeHne pacyeTHOM
TEnnoBoW Harpysku npeobpasoBaTtens 4acToTbl.

B pexume ‘MHOMKAUMU BbIXOOHOIO HanpsKeHus' Ha

! aKpaHe oTobpaxaetca curHan (B) knemm 2-5

B pexume ‘vMHAMKauMnM BbIXOAHOMO HaMpsbkeHus' Ha
8 3KpaHe oTobpaxaeTca curHan (MA) knemm 4-5.
9 B pexume ‘vMHAMKauMM BbIXOAHOMO HaMpsbKeHMs' Ha

3KpaHe oTobpakaeTcs BbIXO4Has MOLWHOCTL (KBT).

B pexume ‘vMHAMKauMnM BbIXOAHOMO HaMpsbkeHus' Ha
10 3KpaHe oTOoOpa)xaeTcsi 4actota O0OOpOTOB  Mpu
ncnonb3oBaHUn kapTbl PG.
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OnucaHue napameTpoB

[Mapamempel

5.47 NMULO-perynupoBaHue (nap.17/0~nap.183)

MNap.170 "Buibop NMUO-perynupoBaHumg"

Map.171 "Buibop HanpasneHua aencteuga MNNO-perynaropa"

[Map.172 "0 KoadduumeHTt

nepexona B PEeXUM OTKINIYEHUA

nponopLuMoHansLHoW cocTasnarLen"

Bbixoaa'"

[Map.173 "0 KoadduumeHTt

[Map.179 "Bpemsa cpabartbiBaHUa Onsa

UHTEerpasbHoOW cocrasngaroLien”

OTKNK4YeHusa Bbixoaa"

Map.174 "nna KoadbdumumeHnt [ap.180 "lMopor cpabatbiBaHus Ans
anddepeHumansHON OTMEHbI OTKMHYEHNS Bbixoaa"
cocrasngouien' Map.181 "YpoeeHb nepeboeB B
Map.175 "YpoBeHb aHomanbHoro paborte”

OTKIOHeHug" Map.182 "BepxHas npegensbHo
Map.176 "NpoOomKUTENBLHOCTL  ZonycTnuMas BENM4YnHa
OTKJIOHEHUA OT HOPMbI" nHTerpmposaHug"

MNap.177 "Pexum padboTbl B cny4yae

[Map.183 "[nnHa wara TopMoKeHUs

OTKITOHEHUSa OT HOPM"

Map.178 "lMopor cpabartbiBaHUa ONs

YCTONYUBOCTM AaBneHmna"

e Bo Bpems [MO-perynupoBaHusi YacTtoTa, oToOpaxaemMasa Ha 3KpaHe, sBnsieTcs
BbIXOAHOW YacToTon npeobpasoBaTesisi YacToThbl.

e BbixogHas 4actoTta Bo Bpemsa NMN[-perynupoBaHus aHanornyHa BbIXOQHOW YacToTe
BO BpeMsi CTaHAapTHOro ynpasneHunda. B obonx cnyyasx BepxHui npegen orpaHnyeH

nap.182, HWXHUIN Npegen — nap.2.

e [lpocMOTpUTE MHCTPYKUMM K Nap.60 0 punbTpe BXOAHOrO curHasna Ha knemmve 4-5 u

Knemme 2-5.
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CxemaTtunyeckm

MA4-perynuposaHue BbIrMAANT cnegyoLwmnm obpasowm:

dunetp

3apaHHas
yacTora

I KOHTpaBapuUaHTHOCTb

rpanvua w 7 \
M

nap.182 I v l \ I

BbIXoaHasA
vacTtota

3HaueHWe curHana
obpaTHoi cBsA3n

re! O
\

L®

iy 5

obpaTHoW CcBs3U

npeoGpasoBaTtens

OnucaHue napameTpoB

Mapa
mMeTp

3aBog
cKkune
HacTpo

VKU

[Onana
30H
HacTpo
€K

MpymeyvaHus

170

OyHkums NMUN-perynnposaHmsa He BbibpaHa

0,12

3agaHHoe 3HayeHue onpegensieTca nap.255. 3HayeHwe curHana
obpaTHOW CBSA3W onpeaensieTcs HanpskeHMeM Ha Knemme 2-5.

3agaHHoe 3HayeHue onpegensieTca nap.255. 3HayeHwe curHana
obpaTHOW CBSA3W onpeaensieTcs TOKOM Ha Krnemme 4-5.

171

0,1

O6patHoe perynupoBaHue (Hacocbl)

OTKMNOHEeHVEe paccunTbiBaeTCA NyTEM BblYUTAHUS U3 3HAYEHMS curHana
obpaTHOM CBA3W 3a4aHHOrO 3HadeHust. Ecnu npu  yBenunyeHuu
BbIXOAHOW YacTOTbl YBEMUYUTCS 3HAYEeHUe curHana obpaTHoW CBsi3u,
cneayet BblIbMpaTb AaHHYH HACTPOMKY.

[Mpsmoe perynupoBaHue (oxraguTenu)

OTKNOHEHME pacCYMTLIBAETCS NYTEM BblUMTAHUSI 334AaHHOTO 3HAYEHUS
N3 3HadyeHusa curHana obpaTtHou cBs3nM. Ecnu npu  yBenuyeHuu
BbIXOOQHOW 4acToTbl CUrHan obpaTHOW CBS3M YMeHbLUMTCH, crnenyet

123

KOnn4yecTBO CUrHana

4YacToThbl 4—




BblOMpaTb AaHHY HACTPOWIKY.
OTOoT  KO3hUUMEHT  onpegensieT  MNponopuMoHanbHOe  BO3dencTBue
5 5 KOHTponnepa Ha OTKNOHeHWe curHana obpartHon cBssuM. Yem OGonblue
o 0 1~100 KO3 dULMNEHT, TeM ObICTpee KOHTpOmnep BNUSIET Ha OTKNOHeHue. Mpn aTom
CNULLKOM 60onbLUoN KO3MPULIMEHT MOXKET Bbi3BaTb KONebaHus.
OTOT napamMeTp UCMonb3yeTcs AN YCTAaHOBKWM MHTErpanbHOW COCTaBMSOLLEN.
Ecrnn atoT KO3(hDUUMEHT CNUIKOM OOnblION, TO 3dEKT YCTpaHEHUs
173 lc 0~100 OTKINOHEHUA OyaeT cradbiM. [py CNULWIKOM ManeHbkoMm koadduumneHTe
¢ yBENMMUUTCA 4YactoTa korebaHuMh CUCTeMbl, 4YTO MNpuBeger K ee
HeCTabubLHOCTW.
OT0T napameTp onpegendeT anddepeHumnansHoe BO3geNCTBUE KOHTponnepa
Ha BEeNIMYMHY WU3MEHEHUA  OTKIOHeHUs. [lpaBUnbHbIN KOS PUUNEHT
174 0 0~100 andpepeHUManbHON COCTaBNAOLWEN MOXET YMEHbLUMTb korebaHna mexagy
0 me NponopLMOHanbHbIM U MHTErpanbHbiM perynatopoMm.  Cnuwkom 60mbLuon
KO3 DULMEHT MOXET BbI3BaTb KOrebaHMs CUCTEMBI.
0~100
175 0
%
0~600
176 30c .

OnucaHue napameTpoB

3aBoackune | [lmanasoH
MapameTp . MprmevaHms
HaCTPOMKN | HACTPOEK
0 OcTtaHoB B pexunme Bbibera
177 0 0,1,2 OcTaHoB B pexxmmMme TOPMOXEHUS
2 CurHan TpeBorm U NpoaosikeHne paboTbl

178 0 0~100%

179 1s 0~255s

180 90% 0~100%

181 40y, 0~120 Ty

50Ty Map.189=1 | Ecnu BmecTe ¢ BpeMeHeM MHTErprpoBaHus
YBENMYNBAETCS BEMMYMHA OTKIOHEHWS,
182 0~120Tu
60 My Map.189=0 Heobx0oUMO YCTaHOBUTL BEPXHIOK NpeaensHo
OONYCTUMYIO BEMNUYNHY OTKITOHEHUS.

Mpy [OCTMXKEHUWN OTKIMOHEHUSA, Tpebyemoro Ans OCTaHOBKM
npuBoaa, U YyCTaHOBIIEHHOIO BPEMEHMU (B ceKyHaax), B Te4eHun

183 05My | o-10ry | PEOAS MY P (B cekyHaax)
KOTOpPOro NpuBOA4 [OOJMKEH OCTAHOBUTLCS, NpeobpasoBaTenem
YyacToTbl byaeT BbiGpaH nap.183 Ans NoCTENEeHHOrO YMEHbLUEHMS
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YacTOoThl.

e Korga BbixogHasi YacTtoTa AOCTUIHET 3a4aHHOro 3HavYeHnsa nap.182, 3HadeHne obparHom
cBA3n OyaeT HwKe 3agaHHOro 3Hadenusa u nap. 176. Ecnm ato npogomkaetca 6onblue
BpeMeHW, ycTaHosreHHoro nap. 176, Takoe [1[-perynupoBaHue cyuTaeTcs
OTKNOHEHMEM OT HOpMbl M npeobpasoBatenb 4YactoTbl paboTaer  CcornacHo
yCTaHOBIEHHOMY 3HayeHuto B nap.177.

OnucaHue napameTpoB

Hanpumep: korga nap.175=60%, nap.176=30c, nap.177=0 n nap.182=50 Iy, BbIXOgHaS
yacTtoTa gocturaet 3HadeHus 50 U u 3HadYeHme curHana obpaTHom cBaA3n Hmke 60%
3aaHHOr0 3Ha4YeHns curHana obpaTHOM CBA3M M NpoaormkaeT oTobpaxaTbCca B TeYeHue

[
30c, Ha akpaHe oTobpaxkaeTca ¢ &, N aKTUBMPYETCH OCTaHOB CO CBOOOAHBIM BbIGETOM.

3apaHHoe 3HayeHne
curHana obpartHou
ceasm

3HauyeHue curHana
oGpaTHON CBA3N

MakcumanbHasa yactora

nap.176

Oru‘

e Ecnu nap.178=0, 3HayeHne nap.179, nap.180, nap.181 n nap.183 He OenCTBYIOT.
Ecnn 3HayeHne nap.178 He paBHo 0, BbibpaHa dyHKUMS “3acbkinaHusa”. Koraa
3Ha4eHne obpaTHON CBSA3M U 3a4aHHOe abCONOTHOE 3Ha4YeHe 0BpaTHOWM CBS3M HUXKE
rnopora BKNIOYEHUST «3acbiNaHusi» B TeyeHne BpemeHun nap.179, npeobpasoBaTesnb
4acTOTbl YMEHbLUMT MOCTEMEHHO BbLIXOAHYK 4YacTOTy M, KOraa BbIXxOoOHas 4acTtoTa
CTaHeT Hmxe YypoBHA nap.181, npeobpasoBaTenb OCTAHOBUTCA C MIIABHbIM
TopMoXeHnem. Korga 3HauyeHue oOpaTHOM CBSA3N HUMXKE YPOBHSI BO30OHOBMEHMS
penctseusg, MNAO-perynatop cHOBa BKIMIOYUTCA.

Hanpumep: nap.178=5%, nap.179=1.0c, nap.180=90%, nap.181=40 Iy wn

nap.183=0.5 Iy, n ecnn 3HayeHne curHana obpaTHon cBA3n Gonblwe, Yem 95%

3a4aHHOro 3HadeHusi obpatHom cBA3N, HO HMXKe, Yyem 105% 3apgaHHOro 3HaveHus

obpaTtHoM cBA3N, NpeobpasoBaTenb 4acToTbl MNOCTENEHHO ©OyaeT YyMeHbluaTb
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BbIxogHyto 4actoTty 0.5 lu/c. Koraa BbixogHas 4actota onyctutcsa Hwke 400y,
npeobpasoBaTtesb YaCTOTbl OCTAHOBUTCA C NNaBHbIM TOPMOXeHNeM. Ecnn 3HaveHne
curHana obpatHon cBsasn Hwke 90% 3agaHHOro 3HaveHna obpaTHOW CBA3M,
npeobpasoBaTtenb 4YacToTbl BO30O6HOBUT paboTy, cHoBa OyaeT BbibpaHa (hyHKUUA
MAO-perynupoBaHus.

OnucaHue napameTpoB

3HayeHne curHana

obpatHoit cBsiam | __— [T i
YpoBeHb - —M——f >~ T

I 1 I 1 ~ -

BO306HOBIEHUS paboTbl HVKe nap.179 T~ [encTBUTENbHBINA

curHan obpaTtHoun
CBA3N

MocTeneHHoe YMeHbLUEHNE

BbIXOOHOW YacTOThI
BbixogHas

YacTtoTa

YpoBeHb
nepeboes B paboTe

Mpouecc BO30BGHOBNEHUS

Mpouecc nepeboes paoThi

B paboTte

<HacTpownkn>

e [lIpocTtas HacTpouka ycunexna NMNL:

(1) Ucnonb3ynTe  TONbKO  MPOMNOPUMOHANbHOE  perynmpoBaHWe,  MOCTEMNEHHO
yBenuynBamte  Ko3(PUUUEHT  nponopumoHaribHOro  perynvpoBaHus 00
BO3HUKHOBEHUS HECTABUNBHOCTN  CUCTEMBI (KonebaHui).

(2) YMeHbLIMTE KOI(PUUMEHT YyCUNEeHUa MponopuuoHanbHOM COCTaBnfALWeENn Ha
20% 1 BKNIOYUTE NHTErpanbHy0 COCTaBMNAILLYIO.

(3) YoepxuBanTe uvHTerpanbHyl0 COCTaBIISOLWYIO HA OOHOM YPOBHE, U U3MEeHUuTe
nponopuMoHarnbHyl0 CcocTaBnswowy. Habniogante ynydweHve npouecca
yrnpaBreHus, noka oH He ByaeT COOTBETCTBOBAaTb XXenaembiM pesdynbTaTam. Ecnu
3TOr0 He MNPOUCXOAMT, HEMHOro yBenuybTe KO PULIMEHT  yCUITEHUS
NPOMNOPLMOHANbHON COCTaBMAOWEN, MOTOM OTKOPPEKTUPYNUTE WHTErpanbHyto
COCTaBALWLYI0 ANs ynydlweHusa npouecca ynpasrneHus. [pogomkanTte, noka He
nonyynte HeobxoaMmoe COOTHOLUEHUE KOIPMPULMEHTOB NPONOPLMOHANBbHON U
WHTEerpanbHOW COCTaBMSAOLWNX.
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(4) Kak npaBuno, B npouecce ynpaBneHus He ucnonb3yetca auddepeHunanbHas
cocTtaBnsawowas. Ho npun ncnonb3oBaHun guddepeHunanbHON COCTaBSAOLWEN
MOXHO TOYHEE HACTPOUTb KOIMULMEHTLI NPONOPLUMOHANbHON U MHTErpansHomn
COCTaBIISOLLMX.

Mpn npucBoeHnn nap.177 3HadeHusa 2, knaBumaTypa He oTobpaxaeT kog curHana

MpumeyaHue: TPEBOrM, Ha XapaKTepPUCTUKE MHOIOMYHKUMOHAmNbHBIX BbIXOOHbIX KIEMM MOXeT
oToGpa3uTbca curHan TpeBorn. [lonb3oBaTenb MOXET Wu3MeHuTb nap.997 unu
OTKIMIOYNTL NUTaHWE ONd yaaneHus Koga curHana TpeBoru.

OnucaHue napameTpoB

5.48 OGHapyxeHWe nponagaHna TOKOBOrO CUrHana Ha knemmax 4-5
(nap.184)
MNap.184 "OBHapyxeHWe nponagaHUa TOKOBOro CUrHana Ha knemmax

4-5"
3aBoackue
MapameTp . [wana3soH HacTpoek MprmeyaHus
HaCTPOWKK
184 0 0~3
<HacTtponkn>

» Ecnu nap.184 npuceonTb 3Ha4eHne 0, npu OTKNKYEeHN NpeobpasoBaTenb YaCTOTbl CHU3UT
yactoty o 0 lu. lNocne BO300OHOBMEHUS NOAKMOYEHUS npeobpasoBaTesi YacToOThl
pasroHnTCs 40 He0bXo4MMOM 4YacTOoThbl.

» Ecnun nap.184 npucBonTb 3Ha4YeHUe 1, Npu OTKNKYEHMN NpeobpasoBaTernb YaCTOTbl CHU3NT
yactoty o 0 lu. B 10 e Bpemss MHOrogyHKUMOHanNbHasa BbIXOAHAA Knemma nogact
curHan TpeBorn. [locne BO30OHOBNEHUS MOAKMOYEHNA npeobpa3oBaTenb 4YacToTbl
pas3roHnTCs A0 HeobxooMMoWn 4YacToTbl. BO306OHOBMNEHWe nogknyeHus ybepeT curHan
TpeBoru.

» Ecnu nap.184 npucBonTb 3HaYeHne 2, NPy OTKNKOYEHUN Ha NaHenn otobpasntca  curHan
Tpesorn “AEr”. lNpeobpasoBaTenb 4acToTbl TOT Yac e ocTaHoBuTtcs. [lepesarpysuTtech
ANsl OYNCTKM curHana TpeBoru.

 Ecnn nap.184 npucBouTb 3HadYeHue 3, Npu OTKMAYEHUM npeobpasoBaTenb 4acToTbl
NpoJormknT pabotaTb B COOTBETCTBMM C 3afaHHOM 4YacToTon. MHOroyHKUnoHanbHas
BbIXO4Has KriemMma nogacT curHan TpeBorn. Bo3obHoBneHne noakniodeHnsa yoepet curHan
TpeBoru.

MprmeyaHue: JetanbHyto nHgopmaumo cM B nap.40. MNMogknoyeHne cM. B nyHkTe 3.5..

5.49 Bbioop moaenu SF-G (nap.186
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[Nap.186 "Bbibop mogenu SF-G"

MapameTp 3aBOACKME HACTPOWMKK [nana3oH HacTpoek MpumevaHus
186 0 0~1
<HacTpownkn>

* Ecnn nap.186=0, BbinonHMTe nNap.998 ona BO3BpaALLEHUA K 3HAYEHMIO MO YMOSYaHUIo.
3atem Bblbepute QyHKUMIO nepesanycka npeobpasoBsatena 4acTtoTtbl (nap. 997).
Bbibepute mogenb SF (Tvn ans BEHTUNIATOPOB U BOASHbIX HACOCOB).

* Ecnn nap.186=1, BbinonHuTe nap.998 ona BO3BpaALLEHUS K 3HAYEHMIO MO YMOSYaHUIo.
3atem Bblbepute QyHKUMIO nepesanycka npeobpasoBatensa 4acTtoTtbl (nap. 997).
Bbibepute mogenb SF-G (Tyn € NOCTOSAHHBLIM KPYTSALLMM MOMEHTOM).

OnucaHue napameTpoB

5.50 Bepcusa MO (nap.188)
[1ap.188 "Bepcuga 10"

o I'IapameTp He OO0CTyneH Ana 3annucun, JoCTyrneH TOJIbKO ANA YTEeHUA.

5.51 OYHKUUA MO yMon4yaHuio (nap.189)

[Map.189 "OyHKUMA N0 YMOYaHUKD"

3aBoackne IOnana3soH
MapameTp . MprmevaHms
HaCTPOWKHN HacTpoek
0 MpumeHnmo k cucteme 60y
189 1 0,1
1 MpumeHnmo k cucteme 500y

e [lonb3oBaTenb MOXeT BblOpaTh Yactoty 50Ny nnm 60y B 3aBUCMMOCTU OT pas3HOM
4acTOTbl CETU NUTaHMSA N 3aBOACKOM YacToThbl ABuraTens. B Tabnuue Hwxe ykasaHbl
WHCTPYKLNKM MO Koppenauum napameTpos:

OnanasoH | MnHumanbHas
MapaweTp | HasBaHne

HacTpoeK | HacTponka

Map.3 HomMmuHanbHas yacTtoTa 0~400Iy, 0.01luy

Map.20 OnopHas 4actoTa Ans BpeMeHn pa3roHa/TopMoXeHus 1~4000My 0.01I"u

MakcumanbHass BbIxogHasi 4acTtoTa (3agaHHas 4acToTa
Map.38 1~4000y 0.01Iy
HacTpamnBaeTCs BXOAHbIM CUrHanom 4Yepes Knemmbl 2-5)

MakcumanbHast BbIxogHasi 4acTtoTa (3agaHHas 4acToTa
Map.39 1~400ry 0.01ly,
HacTpamnBaeTCs BXOAHbIM CUrHanom Yepes Knemmbl 4-5)

Map.55 OnopHoe 3HavyeHne ang BHELIHEN NHONKALUMM YacTOTbl 0~400Iy 0.01Iy

CTapTOBaFI YactoTa Ond npenernbHOoro 3Ha4deHund TOKa rMnpu

Map.66 N
MNOBLILLEHHON YacToTe.

0~400Iy, 0.01ly
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Map.182 | BepxHss npedenbHO gonycTMmasa BenuunHa nHterpuposanms | 0~1200y 0.01lMy

YacTtoTa, coOTBETCTBYHOLAA MaKkCMMarbHOMY BXOOHOMY
Map.195 0~4000y, 0.01ly,
HanpsPKEHUIO KrneMmbl 2-5

YacTtoTa, COOTBETCTBYIOLLAA MakcManbHOMY BXOOHOMY TOKY

Map.197
Krnemmbl 4-5

0~400Iy 0.01I'y

Map.305 HomunHanbHaa yacTtoTta gsuraTtens 0~4000y, 0.01lNy,

OnucaHue napameTpoB

Mpumevanve: 1. Ecnv y nonb3oBaTens BO3HUKAKOT Kakue-nmbo TPyAHOCTU M3-3a KOPPEKTUPOBKU
3aBOACKMX HAaCTPOEK, yKa3aHHbIX B Tabnuue Bbille, 3TO MOXET MOBNUSTb Ha Bpems
TOPMOXEHUS], BbIXOOHOE HanpshKeHue, CUrHam HamnpsbkeHusl U yCTaHOBKY 4acToTbl. B
TakoM crnyyae HeobXOAMMO W3MEHUTb 3HAYeHUst COOTBETCTBYIOLLMX MapameTpos,
Takux Kak nap.7, nap.8 Ha 6onee nogxogdaue.

2. Ecnn HeobxoaMmo OTKOpPPEKTUPOBAaTL 3aBOACKYHD HAcTporky Ao 600u, BbINOnHUTE
cnegywowme gencTBus:

(1) saganTe nap.189 3HauyeHue 0;

(2) HacTponTe nap.998 ons BO306HOBMNEHUS 3aBOACKMX HACTPOEK (B 3TOT pa3 3aBOACKME
HaCTPOMKN B3aMMOCBS3aHHbIX NapameTpoB coctaenstoT 60y, nap.189=0). deTtanbHyto
nHdopmaumto o nap.998 cm. B rnase 5.

3. Ecnn Heobxogumo BoccTaHoBUTH cuctemy 50U, 3apgante nap.189 3HaveHue 1,
BbiNonHWTE war 2 B [NpumeyaHun 2 (B 9TOT pa3 3aBoAckad HacTpownka nap.189=1).

5.52 BxoaHou curHan yepe3s knemmy 2-5 (nap.192~nap.195)

Map.192 "MuHumanbHoe BXoaHoe curHana vyepes Knemmbl 2-5"
HanpsxeHue yepes knemmvbl 2-5" [Map.195 "YcuneHne BXoOHOro
[Map.193 "MakcumanbHoe BXOOHOEe curHana vyepes Kknemmbl 2-5"

HanpsXxeHue yepes kinemMmmbl 2-5"

[Map.194 "CmelieHne BXoaHOro

Cesi3aHHble napamMeTpbl

nap.73 “Bbibop curHana HanpsxkeHus”
nap.80 - nap.84, nap.86, nap.126 - nap.128
“Bbl6op MHOrodyHKUMOHaNbHbIX KneMm”

nap.189 “®yHkumna no ymonyaxmio”
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3aBojckue
MapameTp . [unana3oH HacTpoek MpnmevaHms
HaCTPOWKN
192 0 0~10
193 0 0~10
194 0 0~60 Ny (Mpumeyanue 3)
50T Map.189=1
195 0~400 Iy (MpmeyaHue 3)
60 'y Map.189=0
<HacTpownkn>

* [Mpouenypa kKannMbpoBkK
1. Y6eguTecnb, YTO CUrHan HanpsKeHUst NogaeTcsl NPaBUITbHO.

OnucaHue napameTpoB

2. [onycTum, YTO BXOOQHOE HanpsbKeHWe paBHO 3Ha4YeHuto A, 1 pacdeTHas BbixogHas
yactoTa pasHa 20l'y. Torga uameHuTe curHan Ha 3HadeHne A n BHecute 20 B
nap.194. 3Ha4yeHne A aBTOMaTU4ECKN NponuwieTcsa B nap.192.

3. Honyctnm, 4TO BXOOHOE HanpshKeHne paBHO 3HAYeHU0 B 1 pacyeTHas BbIxogHas
yactoTa pasHa 60l'y. Torga uameHuTe curHan Ha 3HadveHne B n BHecute 60 B
nap.195. 3Ha4yeHne B aBTomaTndecku nponuweTcs B nap.193.

(O]
I3
5 A
© K r'd
T8 nap.195 Pl
) J
o S
T O
r d
Q@
5 >
g2 m
6
03 nap.194
S O
> 7
7z
7
7
-
3HayeHue A 3HaveHne B CurHan 4yepes knemmbl
2-5
MpnmevaHme: 1. YpaBHeHusi Ans yKa3aHHOW BblLLE KPUBOW:
OencTayowas yactoTa - nap.194 nap.195 - nap.194
3HaYeHNe HanNpPSXeHUN - 3HaveHne A 3HaveHve B - 3HaveHne A

2. Ecnu HeBO3MOXHO nogaTtb MOCTOSHHBIN BXOAHOW CUrHarnm, nonb3oBaTeflb MOXET
CaMOCTOATENBHO YCTAHOBUTbL 3Ha4veHus nap.192 n nap.193. 3HayeHve nap.192
COOTBETCTBYET 3afaHHOM YacTtoTe nap.194, a 3HadeHue nap.193 cooTBeTcTBYET
3agaHHou YacTtote nap.195. MNpu py4yHOM HACTpoOKrKe NapamMeTpoB, Npexae BCero,
HeobxoaMmo noaTBepauTb AuanasoH HacTpoek nap.194 wm nap.195. 3artem
HacTpounTe 3HayYeHus HanpsxxeHus nap. 192 n nap.193.

3. Ecnu ocraButb nap.192-nap.195 6e3 nameHeHun, kpueasi nap.38 He AencTeyeT.
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5.53 BxogHoun curHan yepes knemmy 4-5 (nap.196~nap.199)

[Map.196  "CwmeLlleHune BXOOHOIO  TOK Yepes KMeMmbl 4-5"

curHana yepes krnemmbl 4-5" Map.199 "MakcumanbHbI _BXOOHOWN
Map.197 "Ycunenue BXOOHOIO  TOK Yepes KfemMmbl 4-5"

curHana yepes knemmsbl 4-5"

Map.198 "MuHMManbHbLIA __BXOOHOW

OnucaHue napameTpoB

CBsi3aHHble napamMeTpbl

nap.80 - nap.84, nap.86, nap.126 - nap.128
“Bblbop MHOrogyHKUMOHaNbHbIX Knemm”

nap.189 “®yHkumsa no ymonyaxmio”

3aBopckne
MapameTp . [wnana3soH HacTpoek MpumeyvaHus
HaCTPOWKK
0~60 I'y (N
196 0 u (MpumeyaHne
3)
50y, 0~400 Ny Map.189=1
197
60 'y (MpumeyaHme 3) Map.189=0
198 0 0~20
199 0 0~20
<HacTtponkn>

* Mpouenypa kKanMbpoBkK

1. Y6eantecb, YTO TOKOBbIN CUrHaMN nogaeTcs NpaBUbHO.

2. [donyctnm, 4TO TOK Ha BXOE paBeH 3Ha4YeHMto A N pacyeTHasi BbIXOAHas YactoTa
paBHa 20Mu. Toraa nameHuTe curHan Ha 3HadeHme A n BHecute 20 B nap.196.
3HauyeHne A aBTomMaTtmyecku nponuweTca B nap.198.

3. Honyctnm, 4TO TOK Ha BXO4e paBeH 3Ha4yeHuto B 1 pacyeTHas BbIxogHasa YactoTa
paBHa 60Mu. Toraa nameHuTe curHan Ha 3HadveHne B n BHecute 60 B nap.197.
3HayeHve B aBTomMaTtnyeckn nponuwetca B nap.199.

YCTaHOBMEHHOEe 3Ha4YeHne
[eWcTByloLLen YacToTbl

3HaveHne A CurHan yepes KnemMmel

4-5

3|i%kieHv|e B




MpumeyaHue: 1. YpaBHEHMs ANs ykaszaHHOW Bbille KPUBOW:

LencTaytolas yactoTa - nap.196 nap.197 - nap.196

3Ha4YeHVe ToKa - 3Ha4YeHne A 3Ha4yeHue B - 3HaveHne A

2.Ecnn  HEeBO3MOXHO noAdatb  MOCTOSAHHbLIA  BXOOHOW  curHanm,
nonb3oBaTeflb  MOXET CaMOCTOATENIbHO YCTAHOBUTb  3HayeHus
nap.198 n nap.199. 3HayeHne nap.198 cooTBeTCTBYET 3agaHHOM
yactote nap.196, a 3HayeHue nap.199 cooTBeTCTBYEeT 3aJaHHOW
yactoTe nap.197. lNpu py4HON HaCcTpoKiKe NnapaMmeTpoB, Npexzae BCero,
HeobXxoaMMO NOATBEPAUTb AManasoH HacTpoek nap.196 mn nap.197.
3aTtem HacTponTe 3HayYeHus Toka nap. 198 n nap.199.
3. Ecnn octaButb nap.196-nap.199 6e3 nameHeHun, kpmBas nap.39 He
nencTByer.

OnucaHue napameTpoB

5.54 dyHKuMa pacuumperHoro MUA-perynatopa (nap.200, nap.209,

nap.210. nap.213~nap.21/7. nap.223~nap.225)

Map.200 "Buibop dyHKkumu pacumpeHHoro NMAO-perynatopa”

Map.209 "lMpoaomkuTensHOCTL BEPXHEro orpaHn4yeHmna”

[Map.210 "lMpoaomkuTenbHOCTb HUXKHEro orpaHnyeHmna”

[Map.213 "Bpemsa pasroHa npv nycke noa NofHbIM HanpskeHunem"

[Map.214 "BpemMsa TopMOXeHUs Npu nycke noa NofHbIM HanpsxeHnem"

[Map.215 "MakcumanbHaga Yyacrtora"

Map.216 "MuHumansHaga Yacrtora”

Map.217 "OJonyCTUMOE OTKIOHEHME Npu nepekndeHun apurarens"

MNap.223 "CmeLlieHne aHanoroBoro curHana obparHon cea3n

MNap.224 "YcuneHne aHanoroBoro curdana obparHom cea3un

[Map.225 "Yctaeka NN-perynatopa" (3agaerca 4yepes naHenb ynpaBneHus)

3aBoackue
MapameTp . [nana3oH HacTpoek MprmevaHus
HaCTPOWKM
Map.200 — 310 napameTp, C NMOMOLLBID KOTOPOrO MOXHO
BblOpaTh (QYHKUMIO KackagHOW CUCTEMbl MOCTOSIHHOIO
200 0 0 naeneHns  (Ona  ucnonb3oBaHus  3TOW  cpyHKUMM
14 HeobxoanmMo NPMoBPECTUN KapTy pacLUMpPEHUst, AeTarbHYH
WHOpMaLMD CMOTpUTE B cneuudukauum K KapTte
pacLmpeHns)
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209

5 MuH

0.1~10 muH

3apaeTcsa BpeMsi paboTbl ABUratens (Hacoca) B pexvme
pacwupeHHoro [MWO-perynatopa nocrie OOCTUXEHUS
WMHBEPTOPOM MaKCUMaribHOW YacTOTbl.

210

5 MuH

0.1~10 muH

3agaetcs Bpema paboTbl gsuratens (Hacoca) B pexume
pacwwupeHHoro [W[O-perynatopa nocne AOOCTUXEHUS
WMHBEPTOPOM MUHUMAnNbHOW YacTOThI.

213

1lc

0.01~20c/0.1~200c¢

214

1lc

0.01~20c/0.1~200c

Ecnu nap.21=0, MuHMManbHbIA Wwar ana nap.213 wu
nap.214 coctasnget 0.01 cekyHg.
Ecnn nap.21=1, MuHMManbHbIR War ana nap.213 u
nap.214 coctasnset 0.1 cekyHA.

215

50Ty

20~60 Iy

Ecnn pabouyas 4actota Hacoca paBHa 4acToTe,
ykazaHHoM B nap.215, KOHTPOSbHbIA  Tanmep
OOMOMNHUTENBbHOrO Hacoca HayHeT OoTcyeT, ecnu
BbIXOOHas 4acToTa CTaHeT MeHblue, YemM BbIXogHas
yactota nap.215, KOHTPOSbHbLIA Tammep Hacoca
0BHynMTCS.

OnucaHue napameTpoB

MapameTp

3aBojckue NunanasoH

HaCTPOWKM

HacTpoeK

MprmevaHus

216

20Hz

0~20Hz

Ecnn pabouas yactoTa Hacoca paBHa UMM MeEHbLUE
4acTOTbl, yKa3aHHOM B Nap.216, KOHTPOMbHbIN Tanmep,
OTKITHOYEHHOTO HAcoca HaYHET OTCYET, eCny BbIxoAHas
yactoTa CcTaHeT Oonblle 4acToTbl, YKasaHHOW B
nap.216, KOHTPONbHbIA TanMep Hacoca ObHynNUTCS.

217

0%~20%

WNcnonbayetcs ans onpegeneHvs, HeoGXoaMMo 1u
YBENMMYUTb UMM YMEHbLUUTL KOMMYECTBO ABUraTtenen.
B 3aBMCMMOCTM OT  paccorfiacoBaHusi  Mexay|
3Ha4YEeHVEM YCTaBKWU M 3HAYEHWeM curHana obpartHoii
CBA3M, KOrga BbIxogHasi 4YactoTa npeobpasoBaTtens
4acTOTbl OCTAETCA Ha BEPXHEN UINM HWDKHEWN rpaHuue
4acToTbl M €Ccniu paccornacoBaHvue 6orblie, 4Yem
YCTaHOBMEHHOE 3HaYeHWe, KONMYEeCTBO [nBUratenemn
MOXHO YBENMYUTb MU YMEHbLUUTb.

223

0%

0~100%

Ecnu nap.170=1, ycrtaHoBWUTE HanpsiXeHue mexay
knemmammn 2-5 Ha OB. Ecnn nap.170=2, yctaHoBuTe
TOK Mexay knemmamu 4-5 Ha 4MA.

224

100%

0~100%

Ecnn nap.170=1, ycTaHOBMTE HanpsbkeHne Mexagy
knemmamm 2-5 Ha 5B. Ecnu nap.170=2, ycraHoBuTe
TOK Mexay knemmamu 4-5 Ha 20MA.

225

20%

0~100%

Mpu ncnonb3oBaHuu pacumpeHHoro MNMNO-perynatopa
KOMaHAa ynpasreHus AaBreHneM 3afaeTcs He vepes
aHanoroBbIv BXoA, a C KraBuaTypbl.
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<HacTpownkn>

e Ecnu npucsontb nap.200 3HayeHne 1 n nap.85 3HayeHue 11, TO wmcnonb3ys
napameTtpbl NMAL-perynupoBaHus, MOXHO ynpaBnsaTb HECKONbKMMU Hacocamu. Koraga
npeobpasoBartesb YacToThbl NOSly4aeT KOMaHay OCTaHOBKWU, BCe ABuUraTtenu (Hacochl)
OCTaHOBATCS.

e B nap.213 npu TOpMOXEHMM Hacoca 3a[aeTcs BpeMsa pasroHa U yBennveHus
4acTOTbl C MUHUMASIbHOM 0O MaKCUMasrbHOMN.

e B nap.214 npu pasroHe Hacoca 3afaeTcs BpeMs TOPMOXEHUA WU MNOHWKEHUS
4acTOTbl C MakCUMarbHOMN 4O MUHUMAalbHOW.

e Korga nap.225=99999 un nap.170=1, 3agaHHaa gaBneHue ycTaHaBrMBaeTCA TOKOM
Mexay knemmamm 4 un 5, gaBneHne oOpaTHOW CBA3M — HamnpsbKEHWEM Mexay
knemmammn 2 u 5. Korga nap.225=99999 wn nap.170=2, 3agjaHHOe [aBneHue
yCTaHaBMMBAETCS HaNpPsXXeHMEM Mexay Knemmamun 2 n 5, gaBneHne obpaTHOM CBSA3N
— TOKOM MeXay Knemmamun 4 n 5.

OnucaHue napameTpoB

e [lnarpamma gnsi ynpaBneHusi paboTon ¢ NoaKnyYeHnem AONONHUTENBHOMO Hacoca:

Yactota A BbiGpaHHbI pexxuM Ans ynpasneHust
LOMOSNHUTESNBHBIM HACOCOM

nap.215

nap.216

i
e
I [lononHuTenbHpli Hacoc
nap.214; uactora OCHOBHbIX HACOCOB
| Toxe HMﬂ-per)I}nmpoaaHe

B npouecce paboTbl, ecnn BbIxOgHas 4acTtoTa AOCTUTHET MakCMMaribHOW 4acToTbl
(nap.215), a paccornacoBaHwe He CTaHET MeHblle BEeNU4YMHbI, 3adaHHOM B nap.217 B
TeyeHne BpemMeHu, 3agaHHoro nap.209, To npousongeT NOAKMYEHUE LOMOSTHUTESTbHOrO
Hacoca.

e [lnarpamma ans ynpasneHnsa paboTon ¢ OTKNYeHneM AONOMHUTENBHOMO Hacoca:

Yactota YpaneHue Hacocos

f nap.217 h
A

nap.215

A
nap.217

nap.216

>
YnaneHue AononHUTENbHBIX

nap.210 nap.214 Hacocos
! 4acToTa OCHOBHbIX HACOCOB

Toxe MA-ynpasneHve

nma- :
ynpasneHue i




B npouecce paboTbl, ecnu BbiIxogHast YactoTa JOCTUTHET MUHMMAIbHOW YacToThl (Nap.216),
a paccornacoBaHue He CTaHeT MeHblUe Benu4YMHbl, 3ajaHHoW B nap.217 B Te4yeHue
BpeMeHu, 3agaHHoro nap.210, To NponsonaeT OTKNKYEHNE LOMNOSTHUTENBHOIO Hacoca.

MpumeyaHme: 1. EQnHnLENn naMepeHns BENMYUHbLI paccorfiacoBaHns B nap.217 ABnATCA MPOLEHTHI.

YcrtaHoBneHHas eguHunua — 0,1%. Ecnu 3agate BenuumHy B 0%, TO Npy OOCTMKEHUM
MaKCMMarnbHOro MNM MUHUMarbHOIO 3HAYEeHUs, NPOM30MAET NOAKNIYEHNE/OTKINIOYEHNE
AOMONHUTENBHOrO Hacoca He3aBUCMMO OT BENUYMHbI paccornacoBaHus.

2. OtperynupyiTe nap.213 v nap.214 gns ctabunmnsaumm n3MeHeHust HanpsikeHns. Ecnim
BblOpaTb 3TO BPEMS CIIMLIKOM KOPOTKMM, BO3MOXHO cpabaTbiBaHWe 3awuTbl OT
neperpysku no TOKy.

OnucaHue napameTpoB

5.55 dyHKUMA KOMNeHcauunu 3a3opa peaykropa (nap.229~nap.233)

[Map.229 "Bbibop dyHKUUM KOMNEeHcaUMUM 3a3opa peaykropa"

Map.230 "lNMoporosag Yactora ang npekpaweHma pasroHa”

[Map.231 "Bpemsa komneHcauun pasroHa"

[Map.232 "lNMoporoBaga Yacrtora Ang npekpaLleHusa TopMoKeHusa"

[Map.233 "Bpema komneHcaunum TopmoxeHma"

MapameTp 3aBoackue HacTponkn| [duanasoH HacTpoek MprmevaHms
229 0 0~1
230 1my 1~400 'y
231 05c 0~360 c
232 1y 1~400 'y
233 05c 0~360 c

e KomneHcauus 3a30poB peayKropa:
YUTo Takoe koMneHcauus 3a3opa pegykropa?
MoHmxaloLwme peaykTopbl UMET 3a30p Mexay GOKOBbIMM MOBEPXHOCTSMU 3yObeEB, U NpuU
N3MEHEeHUN HanpasfeHus BpaleHus BO3HMKaeT nodT. IToT nodT obo3HayaeTca kak
3a30p peayktopa. 3as3op pedykTtopa npenatcTtByeT TOMy, 4YToObl nogcoeauHeHHas
MexaHun4yeckas cuctema HernocpeacTBEHHO cnefoBana 3a BpaleHnem aABuraTtens.
Kpome Toro, Ha Bany asvratensi npu n3aMeHeHnn HanpasreHnsa BpaleHnsa nnn nepexoge ot
pexumMa C NOCTOSAHHOW CKOPOCTbI0 K TOPMOXEHMIO BO3HUKAKOT BOnblUMe yaapHble Harpysku.
OTO nNpMBOAUT K BO3HMKHOBEHWIO B ABUraternie BbICOKMX TOKOB WAW K reHepaToOpHOMY
pexumy paboTbl. KomneHcauus 3as3opa peayktopa [oCTUMraeTcs nyteM npuoCTaHOBKM
npolecca pasroHa/TOPMOXKEHUA.
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3apante B napameTpax 229-233 MNOPOroByld 4acTOTy W BpeMsi KOMMEHcauuu npwu
npekpaLleHnn pasroHa/TOPMOXEHNS.

BeixogHasi, KomneHcauus 3a3opa peayktopa

yacToTa
- __5 nap.232

|
nap.13 —1—
|

pems

1
3

Mpumevanue: 1. Bpems pasroHa/TOPMOXEHUS YBENMYMBAETCA Ha BPEMS KOMMNEHCcaLMW.
2. PyHKLMSA aKTuBHa TONbKO B pexume yrnpasneHuns
HanpskeHMem/JyacToTon, T.e. adpdpekTnBHa ecnm nap.300=0.

OnucaHue napameTpoB

5.56 PyHKUUA HUTeyKnag4yumka TpaBepc-dyHKLNA

(nap.234~nap.239)

MNap.234 "Buibop dyHKUMM HUTEeyKnaadmka"

[Map.235 "MakcumanbHaga amnnutyaa”

[Map.236 "lNMogroHka amnnuTyabl Npyu TOPMOXeHun"

[Map.237 "lNMoagroHka amnnuTyabl Npy pasroHe"

[Map.238 "Bpemsa pasroHa ang tpasepc-yHKUummn"

[Map.239 "Bpema TopmoxeHua ansg tpasepc-cdyHkumm"

3aBoackue
MapameTp . [vana3oH HacTpoek MpumeyaHus
HaCTPOWKK
234 0 0~2
235 10% 0~25%
236 10% 0~50%
237 10% 0~50%
38 10c 0~360¢/0~3600 ¢ Ecnu nap.21=0, MuHMManbHbIV war nap.238 n nap.239
cocTtaBndet 0.01 cekyHa.
Ecnu nap.21=1, MuHuManeHbIv War nap.238 v nap.
239 10c 0~360c/0~3600 c
239 coctaBnsiet 0.1 cekyHA.

<HacTpownkn>
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e Ecnmn 3HAYEHUNE Bxonman [elicTBME HUTEYKNaAUMKa

napameTtpa nap234 vactota A < > fO: 3apaHHoe 3HauYeHWe 4acToTbl
v f1: amMnnuTyaa 3agaHHoOro 3HaveHus

paBHO 1 u curHan “ 2 va (0 x nap.235)

f2: nogroHka aMnANTyAL! Npy nepexoae
TRI BKITHOYEH, 0 OT pasroHa k TopMoxeHuio (f1 x nap.236)

f3: nogroHka amnnunTyapbl Npun nepexoae ot
beHKLI,Vlﬂ f1 \Afs napyg 8 TopMOXeHust k pasroHy (f1 x nap.237)

y nap.
HUTeyKnaguvka o7 e P
aKTUBMPOBaHa. nap 239 >
STF Bpewms

YcTtaHoBute 36 Ang L

TRI
noboro napameTpa: — —

nap.80~nap.84, nap.86, nap.126~nap.128, 4tobbl npmeasaTtb curHan TRI k ogHon
N3 KNemM.

e Ecnu 3HaveHne nap.234 coctaBnseT 2, 9T0 03HaYaeT, YTO PYHKUNA HUTeyKnaavumka
OCTaeTCs NOCTOSIHHO aKTUBUPOBAHHOMN.

MpumeyaHwe: 1. BbIxogHas 4yacToTa orpaHMyeHa MakCuMaribHOM U MUHUManbHOW 4YacToTaMu, Korga
aKTMBHa OYHKUMS HUTeYKNag4umkKa.
2. Ecnu noaroHka amnnutyabl (nap.236 unu nap.237) CrvWKOM BeNuKa, aBToMaTUyecku
cpaboTatoT YCTPOWCTBA OrpaHNYEHNS HaMPSXXEHNsT 1 TOKa 1 NnpeobpasoBaTenb YacTOThl HE
CMOXeT paboTaTb cornacHo PyHKLUM HUTeYyKnagumka.
3. OyHKUMA aKTMBHaA TONbKO B peXuMe YNpaBneHWsd HanpskeHnem/dactoTon, T.e.
adpekTmBHa, ecnv nap.300=0.

OnucaHue napameTpoB

5.57 dyHKUMA BCcnoMoraTenbHOU YacToTbl (nap.240)

Map.240 "Bbibop dyHKLUMM BCioMorarernsHOM 4YacToThbl"”

MapameTp 3aBOACKME HACTPOWKM [lnanasoH HacTpoek [[pumeyaHus
240 0 0~4
<HacTtponkn>
e [lpn npucBoeHun nap.240 3HaveHus 0, pyHKUMA BcnomoraTerlbHOM 4acToTbl He
BblOpaHa.
e [lap.240=1, BbIXOOHaAs 4acToTa = 3afaHHas 4actoTa + BcromoraTesibHasi

YyacToTa(3agaeTcs Yyepes Knemmbl 2-5);
e [lap.240=2, BbIxogHas 4acToTa = 3ajaHHasa 4yacToTa + BCnNomMoratenbHasa 4YactoTta
(3apaeTca yepes knemmbl 4-5);

e [lap.240=3, BbIXOOHas 4acToTa = 3afdaHHas 4acToTa + BcCrnomoraTesibHasi
YyacToTa(3agaeTcs Yepes Knemmbl 2-5);
e [lap.240=4, BbIXOOHasi 4acToTa = 3afaHHas 4acToTa + BCrnomoraTesibHasi

YyacToTa(3agaeTcs Yepes Knemmbl 2-5);

e Koraga BbIxogHasi YacToTa MeHbLUE 3HAYEHUs!, 3a4aHHOMO Nap.2, BbIXO4HAsA YacToTa
AOMMKHa COOTBETCTBOBATb 3HAYEeHMIO Map.2. Korga BbiIxogHas 4vactota Oonblue
3HayeHus, 3agaHHoro nap.1, BbIXOAHAsi 4acToTa [OIPKHA COOTBETCTBOBATb
3HayeHuto nap.1.

I'Ipmmeanme: BbIXOAHaA 4YacToTa yCTaHaBIIMBAETCA COBMECTHO 4Yepe3 naHesnb ynpaslieHuda, nepenadvy
OaHHbIX 1 MHOTOCKOPOCTHOW pesyKTop.
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5.58 ODYHKUMA TOPMOXEHUS MOCTOSAHHbLIM TOKOM A0 3anycka

CBsizaHHble napameTpbl

(nap.242~nap.244) . .
nap.13 “CraprtoBas yactoTa

MNap.242 "Bbibop yHKLUUM TOPMOXEHUHA NOCTOAHHbIM

TOKOM"

MNap.243 "BpemMsa TOpMOKEHUSA NOCTOAHHBLIM TOKOM A0 3anycka"

MNap.244 "HanpgxeHue TOpMOXeHUa NoCTOgHHbIM TOKOM A0 3anycka"

[OnanasoH

MapameTp 3aBoacKmne HaCTPOWKK MpumeyaHus
HacTpoek
242 0 0~1
243 0.5c 0~60c

4% (7.5kBT 1 H1xe)
244 2% (11kBT~55kBT) 0~30%

1% (75kBT 1 BbILLE)

OnucaHue napameTpoB

lNapamempsbi
<HacTpounkn>
BbixoaHas
4actota 4
nap.13 ~
TopmoxxeHue Bpemst
MOCTOSIHHBIM A
TOKOM
nap.244
»i A >
< 7 Bpewms

nap.243

e Ecnu npuceoutb nap.242 3HavyeHue 0, yHKUNSA TOPMOXKEHUS NOCTOSIHHBIM TOKOM [0
3anycka He BblbpaHa. Ecnu 3HaveHne nap.242=1, BblbpaHa PYHKUNA TOPMOXEHUS
NOCTOSIHHBIM TOKOM [0 3anycka. Korga BbIxogHasi yactoTa AOCTUrHET CTapTOBOW
yacTtoTbl (nap.13), npeobpasoBaTesib YacTOTbl NOAACT HaNPsKeHME MOCTOSIHHOIo
Toka (nap.244) Ha obmoTky asuratensd. TOpMOXeHWe MOCTOSHHbIM TOKOM OyaeT
npogo/mKaTbCs B TeYeHWe BpeMeHW, 3agdaHHoro nap.243, noTtoMm Asuratesnb
3anycTuTcd. 310 OTOBPaXXEeHO Ha PUCYHKeE:

MpumevaHue: yHKUMA aKTMBHA TOMBKO B pPeXUme YnpaBfeHus HanpsbkeHMem/4acToTon, T.e.
addekTmBHa ecnu nap.300=0.

5.59 YnpaBneHue BeHTUNATOPOM oxJiaxaeHusa (nap.245
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[Map.245 "YnpaBneHue BEHTUNATOPOM oxnaxaeHmna"

3aBoackne
MapameTp . [wana3soH HacTpoek MpnmevaHms
HaCTPOWKN
245 0 0-3 -

<HacTpownkn>

e [lpy npucBoeHun nap.245 3HaveHnsa 0, BeHTUNATOP BKMAYaeTcHd, Korga
npeobpasoBaTternib 4YactoTbl paboTtaeT M BblknoyaeTca Yepe3 30 cek. nocne
OCTaHOBKM npeobpasoBaTtens 4acToThbl.

e [lpn npucBoeHun nap.245 3HayeHna 1, NpuM BKIHOYEHHOM HaMpsHKEeHUU MUTaHUS
BEHTUNATOP oOXnaxaeHus paboTtaeT MNOCTOSAHHO, MNPWU  OTKIIOYEHUW MUTaHuS,
BEHTUNSATOP OCTaHaBNMBaeTCA.

e [lpu npuceBoeHumn Nap.245 3HayeHus 2, ecnun npeobpasoBaTtenb YacToTbl paboTaeT u
TemnepaTtypa pagumatopa 6onee 40°C, BEHTUMNATOP BKHOYUTCS; MPU CHMKEHUMU
TemnepaTtypbl 4o 40°C n MeHee, BEHTUNATOP OTKIKOUUTCS; ecnn npeobpasoBaTtenb
4YacTOTbl OCTAHOBUTCS, BEHTUNATOP BbIKIOYUTCS.

e [lpu npucBoeHnn nap.245 3HaveHnsa 3, ecnv TemnepaTypa paguatopa 6onee 40°C,
BeHTUNATOp paboTtaert. Npu cHxeHUn Temnepatypbl pagmatopa o 40°C n meHee,
BEHTUMNATOP OTKITHOYNTCS.

OnucaHue napameTpoB
5.60 KoadhduumeHT moaynaumm (nap.246)

[Nap.246 "KoadhduumeHt moaynaumm”

3aBoackue
MapameTp . InanasoH HacTpoek MpumevaHuis
HaCTPOWKHN
246 1 0.90~1.20 -

° I'Iap246 ncnonb3dyeTtca anga onpegeneHnda COoOTHOLWLEeHNA MakCMMaribHOIro BbIXOAHOIO
N nNUTaroLero HanpsaxxXeHums. QT0T napamMeTp MOXHO MUCMNOJIb30BaTb AJ1A MoJtyYeHud
BbIXOOHOINo HarnpAaXxeHud oonbllero, 4Yem nuTaroLlee Hanps>xXeHme. Ho B Takom
cnyyae cbopma BbIXOOHOIO HanpsaxxXeHund 6y,1:|,eT MCKaXeHa, 4TO npuBeaetr K
yBeJIM4YEHUIO aKyCTUYECKOIo WyMa asuratesnia n ypoBHA NoMex.

5.61 DYHKUUA NEepeKNIOYeHUs pexnuma padoThl ABurarensa ot
npeobpasoBarTens YacToThbl U OT ceTu (6aunac) (nap.247~nap.250)

MNap.247 "Bpemsa 6nokmpoBku koHTakTopa MC"

[Map.248 "Bpemsa oxugaHua nycka"

[Map.249 "ABTOMartu4yeckoe nepekniyYeHrne Cc pexuma padboTbl  OT

npeobpasoBaTens YacToThl B PEXUM NPAMOro BKITKYEHUSA OT ceTn”.

[Map.250 "ABTOMaTM4Yeckoe nepeknryeHne ¢ pexxmma npaMoro BKJIHYEHUSa OT
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ceTu Ha paboTy OT npeobpasoBaTens 4acToThbl".

3aBoackne
MapameTp . Inana3oH HacTpoek MpumeyaHus
HaCTPOWKM
247 1c 0.1~100c
248 05c 0.1~100 ¢
249 99999 0~600u, 99999
250 99999 0~10lu, 99999

<HacTtpounkn>

e YCTaHOBWUTE 4acCTOTy, NPU KOTOPOW NPOU3OMAET aBTOMATUYECKOE MepPEKMYeHne
apuratens ¢ pexuma paboTbl OT npeobpasoBaTens 4acToTbl HA PEXUM MPSIMOro
BKNIOYEHNSA OT ceTu. [lBuratenb paboTtaeT B pexunme nutaHusa ot npeobpasoBaTtens
4YacToTbl 4O TeX Mop, Noka He ByaeT AOCTUIHYTO 3Ha4YeHue, 3agaHHoe nap. 249, un
Korga BbIXOAHAs 4YacToTa NPeBbLICUT 3a4aHHOE 3HaYeHne, ABuraTenb aBToMaTn4eckn
nepeknoynTca Ha paboty ot cetun. Ecnu 3apatb nap. 249 3HadeHue 99999,
aBTOMAaTU4YECKOro NepeksioyeHnst He Npom3onageT.

OnucaHue napameTpoB

e Ecnu 3HayeHve nap.250 He paBHO 99999, pgencrtByeT aBTOMaTUMYecKoe
nepekntoyeHne (Map.249#99999). Korga 3agaHHas 4YactoTa CTaAHOBUTCS HUXE
(Map.249-Map.250), npoucxoguTt nepeknveHne ¢ pexuma bannaca Ha paboTty oT
npeobpasoBaTensa 4YacToTbl. [JBuratens aBToMaTtuyeckn nepeknoyvaeTcs Ha paboTty
OT npeobpasoBatens 4yactoTebl M OygeT pabotatb Ha 3agaHHon 4actoTte. Korpga
nyckoBon curHan (STF/STR) npeobpasoBatensa 4acToTbl BbIKMOYEH, ABUraTenb
TaKke nepeknyaeTcs Ha paboTy oT npeobpasoBaTens.

e Ecnu 3HayeHve nap.250 He paBHO 99999, pgencTtByeT aBTOMaTUMYecKoe
nepeknoyeHne  (Map.249#99999). Korga  nyckoBon  curHan  (STF/STR)
npeobpasoBaTensa 4YacToTbl BbIKMOYEH MOCre nepeknoyvyeHns Ha paboTy oT ceTw,
aBuratenb nepekntyaeTcsa obpaTtHo Ha paboTy oT npeobpasoBaTens 4acToTbl U
3aTeM OCTaHaBnMBaeTCs.

[MprMepbl NepeknioyeHnst Ha pexxumMm paboThl ABUraTens oT ceTu:
Honyctum nap.80=37, nap.81=38, nap.40=10 1 nap.130=9. Cxema noakntoYeHns
npeacTaBneHa Huxe:
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DC24v
SE|

O6paTtnTe BHMMaHWE Ha Ha3Ha4yeHue BbIXOAHbIX KreMM. KrnemMmbl NCnonb3yTca CornacHo
pas3nuyHbiM HacTporkam ans nap.40, nap.85, nap.129 mn nap.130 (BbIGOp dyHKLMMK
BbIXO4HOM Knemmbl). Ecnu BeibpaHa dyHKUMsS BbIxogHOM knemmbl 10, nogcoegmHuTte pene,
KoTopoe noaBoauT nuTaHue oT ceTu. Ecnu BbibpaHa ¢yHKUMA BLIXOAHOW Knemmbl 9,
nogcoeavHUTE pene, KOTopoe BKIYaeT nuTaHue oT npeobpasoBaTtens 4vactotbl. Ecnu
BblbpaHa (pyHKUMS BHELLUHEN BXOAHON KnemMmbl 37, BbIbEpUTE NEepeKSitoyeHne NnTaHus ot
npeobpasoBatend Ha nutaHuMe oT ceTu. Ecnu BbiOpaHa YHKUMS BHELLIHEW BXOLHOW
Krnemmbl 38, BKMOYNTE BPY4YHYHO curHan CS.

MpeanynpexaeHue:

1. CunoBble KOHTaktTOopbl MC1 wu MC2 ponXHbl ObiTb MeXaHU4YeCKu
cOnokMpoBaHbl, HanpaBneHue BpalleHusa aBuratensa (4YepepoBaHue cpas3) B
pexume paboTbl OT npeobpasoBaTenii 4acTOTbl U OT CEeTU AOMKHbl ObITb
cornacoBaHbl.

2. ®YyHKUMA nNepeKkriloyYeHUs ABUratens B PeXuUM IKcnnyataumMum OT CeTM U OT
npeobpasoBaTens YacToTbl aKTUBHa B peXXMMe BHELUHEero yrnpasfieHusI.

3. MNoka curHan CS BKnNroYeH, knemMmmbl STF n STR akTuBHBL.

OnucaHue napameTpoB

lNapamempsbi

CxeMa nepekrnoyeHnsi Ha paboTy OT ceTu:

1. [ewncTtBue, Nnpu KOTOPOM HET aBTOMAaTUYECKOro nepeknoyeHus (nap.249=99999).

MuTtaHue

MRS

STF

Mm—t——t—————

|
|
CF ! I |
t T
MC2 ' = ! s !
T ! |
| | - = : |
| | = = [
MCA1 " " i ;
| |
: ] nap.247! | ! Irlap.247 Lapj‘ |
| | |
|
|
I
|
|

Pa6oTa cetn
CkopocTb Asuratensi




2. [encteue, Npy KOTOPOM aKTMBHO aBTOMAaTU4YECKOe nepeksitodeHune (nap.249#99999,

nap.250=99999).

STF
BbixogHas I
vacToTta - t
nap. (
HacTtpolika | I
4acToThl | | _
| 1 I g
I I I : Bpems
| I Iy
LencTButenbHas : | | : |
CKOPOCTb | | | | l >
| ! T
nsuraTtens : : : : I Bpewms
MC2 5 IR
| | I
1o Lo
MC1 : : ' : b
. H H - : :
ba ! I s leic!DI
OnucaHue napameTpoB
lMapamempsbi

3. [encTBre, NpuM KOTOPOM aKTUBHO aBTOMaTtuyeckoe nepekntoyeHue (nap.249#99999,

nap.250#99999).

STF

BrbixogHas
YyacToTa

HacTpoiika

nap.249

|——-—'—%—

4acToThl

OencreutenbHas
CKOpOCTb

asuratens
MC2

MC1




Mpn aBTOMaTU4eckom nepeknoveHnn A: nap.247, spems 6nokmpoBkn kKoHTaktopa MC, B:
nap.248, Bpems oxungaHus nycka, C: nap.57, BpemMsi CUHXPOHM3auMn Nocre OTKAYEHUS
ceTun, D: nap.58, Bpems yBenmyeHnsa HanpsXXeHus npu nepesanycke.

Mpumeyanue: 1. Ecnu gBuratenb B OCHOBHOM paboTtaeT Ha 60y (nnm 50Iy), 6onee acdbdekTMBHOM
paboTbl MOXHO OOCTUYbL B peXume akcnnyatauumn ot cetn. Ecnm gBuratens Henb3asi
OCTAHOBWUTb Ha ONUTENbHBLIA  MPOMEXYTOK BpPEMEHW Afsi  PeMOHTa/MpoBEpKM
npeobpasoBaTens 4acToThl, pekomeHayeTcsa obecneunTb Hanmune Lenu Gavnaca.

2. [Ona npegoTBpalleHnsi BO3HWKHOBEHUA paspsOHbIX TOKOB, KOTOpble MNpu
NEPEKIIIOYEHNN MOTyT MPOTEeKaTb Yepe3 SNEKTPUYECKY Ayry M LOCTMYb BbIXOAa
npeobpasoBaTens 4acToTbl, HEOOXOAMMO 00ecnevYnTb MeXaHWYEeCKyto OrOKMPOBKY
CUNOBbIX KOHTaKTOPOB. KoHTakTop MC ceTun nuTaHmns 6yaeT BKNtoYaTbCsl TONbKO Nocne
OTKItoYeHus1 KoHTakTopa MC Ha Bbixoge npeobpasoBaTtensi HacToThl.

3. OYHKUMA aKTMBHA TOMbKO B PEXMME YNpaBfieHUs HanpsXeHnem/4acToTom, T.e.
adpekTmBHa ecnu nap.300=0.

OnucaHue napameTpoB

5.62 Ocobble dyHKUNN ansi TepMonnacTaBToMaToB

(nap.251~nap.254)

[MNap.251 "Bbibop pexxuma TIA"
Nap.252 "BecoBon koadduumeHT kaHana pacxoaa'

[Map.253 "BecoBon koahduumneHT kaHana gasneHma”

[Map.254 "Conpgararouwiaga yacrtora"

3aBofckue
MapameTp . [wana3soH HacTpoek MpnmevaHms
HaCTPOWKN
Map.251 0 0~4
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Map.252 100% 0~100% ---

Map.253 100% 0~100%
Map.254 0 0~100 'y
<HacTpownkn>

* Ecnu nap.251=0, cyHKUMS TepMmoniacTaBToMara He akTUBMPOBaHa.

» Ecnn nap.251=1, akTnBMpoBaH TOMbKO KaHan pacxoa. 3aganTe 4acToTy, KOTOPYHo
Heobxoanmo noaTBepaUTb BXOAHLIM CUTHarNom KaHana pacxofa. KaHan gasnenus B
AaHHOM criydyae He akTUBEH.

» Ecnn nap.251=2, akTnBMpoBaH TOSbKO KaHan gaeneHus. 3agante 4acTtoTy, KOTOpPYH
HeobxoaAnmo noaTBepPAUTb BXOAHLIM CUTHANoMm kaHana gaenenus. KaHan pacxoga He
aKTUBEH.

» Ecnn nap.251=3, yactoTta 3agaetca kKomMbuHauuen kaHana pacxoga U kaHana gaBneHus.

YTo6bI 3agaTh YacToTy HEOBXOAMMO HacTOTy KaHana pacxofa YMHOXUTb Ha BECOBOM

KOahpUUMEHT KaHana pacxoda u obaBuTb YacTOTy KaHana AaBNeHns, YMHOXEHHOro Ha

BECOBOW KOI(PPULMEHT KaHana gaBneHus

» Ecnn nap.251=4, Heo6xoaMMOo B3siTb MakCuMarnbHOe abConoTHOE 3HAYEHME KaHana

pacxofa v kaHana gaBreHus.
YacTtota = MAX (4acToTa KaHana pacxofa 1 YyactoTa KaHana gaBneHus)

* [Map.254 — 370 conpsrarLasa 4acToTa, T.e. TOYKa NepekntoyeHss YacToTbl BO BpeMs
pasroHa/TopMoXeHusa. 1o ymonyaHuo yctaHoBreHo 3HadeHne 0 u o6o3HavaeT nepBoe
BpeMsi pasroHa/TopMoxeHus nap.7, nap.8. Ecnv npucsontb Nap.254 onpegeneHHoe
3Ha4yeHne YacTOoTbl, BbIXOOgHas YacToTa bygeTt meHblle nap.254. Micnonb3ynTe nepeoe
BpeMs pasroHa/TopMmoxeHua nap.7 v nap.8. Ecnu BbixogHas YacTtota bonblue nap.254,
NCcrnonb3ynTe BTOPOE BPEMS pa3roHa/TopMoXeHunsa nap.44, nap.45.

* [leTanbHyo MHOPMAaLMIO CM. B UHCTPYKLUMN K KapTe pacLuMpeHus ons
TepmonnacTtasTomatos PMO1.

OnucaHue napameTpoB

lNapamempsbi

5.63 Koa MUMEHT noaaBneHunsa Bubpauvu (nap.285 v nap.286

[Map.285 "KoadhduumeHT nogaBneHns HU3Kko4acToTHom Bubpaummn”

[MNap.286 "KoadhduumeHT nogaBneHns BbLICOKOYaACTOTHOM BUbOpaumumn"

3aBoackue
MapameTp . [wana3soH HacTpoek MpnmevaHms
HaCTPOWKM
Map.285 1 0~3 ---
Map.286 0 0~15 ---

<HacTtpounkn>

1. Ecnn Bubpaumn asuratenss BO3HUKAKT MPUM HU3KOW YacToTe, HaCTpowuTe 3afaHHoe
3Ha4veHuve nap.285. PekomeHgyemoe 3HaveHue 1.
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2. Ecnu Bubpauuu pgsuraTtensi BO3HWKAKOT MNPU BbICOKOW 4acToOTe, HacTpouTe 3adaHHoe
3Ha4veHue nap.286. [NocTeneHHo yBenuyMBanTe yCTaHOBMNEHHOE 3HavyeHne Ha 1.

3. YUToObl onpegennTb, Kakasi BUbpaunsa BO3HMKAET, HA3KOYACTOTHAA UMM BbICOKOYACTOTHas,
NCNonb3ynTe 4acToTy, reHepupylowy Bubpaumn, KoTopas MeHblle unn Bonblie
NOMOBMHbI HOMMHaANbHOW YacToTbl [ABuratensa. T.e. €Cnu HOMMHanbHas YacToTa
asuratenst coctaenser 50 Iy v vactoTa, reHepupytowass smbpauun, MeHblie 25 I,
CYMTaeTCs, YTO 3TO HM3KoYacToTHas BuOpaumda. C Opyron CTOPOHbLI, €CnM 4acToTa,
reHepupytowias sBubpauuu, 6onblue 25 U, TO 3TO BbICOKOYACTOTHasA BUbpaLms.

Mpumeyanune: 1. lNpu HeGOMbLUIOW TOKOBOW Harpy3ke W onpegeneHHom 4acTtoTe BO3HWMKaeT
SNEKTPUYECKMN TOK. JTO MOXET ObiTb npuuMHOM Hebonblion Bubpauuu aBuratens.
lMonb3oBaTtenb MOXET He obpallaTb Ha 3TO BHUMaHWE, ecriv 3Ta BUbpaunsa He BNUAET Ha paborTy.

2. lpu OGOMbLIOM 3MNEKTPUYECKOM TOKE MOXET BO3HUKHYTb CunbHasa Bubpauus gsuratens.
lMonb3oBaTenb MOXET HacCTPOUTb KO3I(MUUMEHT nodaBneHust BMOpaumu, 4TOObl Yny4ylwunTb

cuTyauuto.

5.64 3awmnTa OT KOPOTKOro 3aMblkaHuna (nap.287)

[Map.287 "OyHKUMEA 3alUNTbI OT KOPOTKOro 3amMbikaHug"

3aBoackme
MapameTp . [wana3soH HacTpoek MpumevaHus
HaCTPOWKH
287 1 0~1 ---

<HacTpownkn>

« 3apgante B nap.287 3HadyeHue 0, 4TOObI OTKNHOUUTL (PYHKUUIO 3alnTbl OT KOPOTKOrO
3aMbIKaHUA.

* Ecnu npuceBoute nap.287 3HayeHune 1, NpU BO3HMKHOBEHUW KOPOTKOrO 3aMblKaHWUA Ha
naHenu ynpaeneHus otobpasutca curHan Tpesorn "SCP" n npeobpasoBatenb 4acToThl
OCTaHOBUTCA.

OnucaHue napameTpoB

5.65 CurHanb! TpeBoru (nap.288~nap.291)

[Map.288 "Homep curHana tpesorun"

[Map.289 "Koa curHana tpesorun'

Map.290 "Buibop onumm otobpaXeHue craryca TekyLlero curdana rpesormn”

[Map.291 "CTaTyc TeKkyLwero curHana tpesormn”

e C nomowbio 3TMX NapameTpoB MOXHO Yy3HaTb 4acTOTy, TOK, HanpsbkeHne mn 12
CUrHanoB TPEBOM B CIly4ae BO3HMKHOBEHUS aBapUNHbIX cUTyaumi. Ecnn yctaHoBUTb
nap.996, aTn napameTpbl CTUpaKTCS.

3aBogckune | OwnanasoH
MapameTp . MNpumeyaHus
HaCTPOWKM HacTpoek

288 0 0~12 1~12 aBngawTca 3HaveHnaMu nap.288, 4To COOTBETCTBYET
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289 0 HoMepy curHana TpesBorm EI1~E12, «kogbl  KOTOPbIX
oToGpaxatotcs B nap.289.

290 0 0~7 Ecnn nap.290=1, nap.291 coOTBETCTBYET OTOOPaXEHMIO
3Ha4YeHus YacToTbl CpaboTaHHOrO cUrHana TPEeBOTW.
Ecnm nap.290=2, nap.291 cooTBETCTBYET OTOOPaKEHUIO
3Ha4YeHus Toka CpaboTaHHOro CMrHasna TpeBoru.
Ecnm nap.290=3, nap.291 coOTBETCTBYET OTOOPaXEHMIO
3HA4YEHUS BbIXOAHOIO HanpsPkeHUss cpaboTaHHOro curHana

201 0 TpeBoru.

Ecnm nap.290=4, nap.291 cOOTBETCTBYET OTOOPaXEHMHO
3HaAYEeHUS CKOPOCTU HaKOMIEHNs TemnepaTypbl cpaboTaHHOIoO
curHana TpeBorm.

Ecnun nap.290=5, nap.291*100 cooTBETCTBYET OTOOPaKEHMIO
3HAYEHUS HaANPSPKEHNS LUMHBLI CpaboTaHHOIo curHana TPEBOru.

Ecnn 3HaveHna nap.288 n nap.290 cocrasnsawT 0, nap.289 mn nap.291 Takke O6yayt
nokasbiBatb 0.

Homep koga curHana TpeBoru:

Kon Twvn Kon Twvin Kon Twvn Kon Twvin Kon Twvin
curHana | curHana curHana | curHana | curHana | curHana | curHana | curHana | curHana | curHana
TpeBoOrn | Tpesorun TpeBoOrn | TpeBOrKM | TPEBOMMN | TPEBOMM | TPEBOIMN | TPEBOMN | TPEBOIM | TPEBOTU
curHan
00 TpeBorn 32 ovi 49 THN 82 IPF 144 OHT
OTCyTCTBYET
16 OC1 33 ov2 50 NTC 97 OLS 160 OPT
17 0C2 34 ov3 64 EEP 98 oL2 179 SCP
18 OC3 35 ovo 65 FAN 112 BE 192 CPU
19 0OCO0 48 THT 66 PID 129 AEr 193 CPR
209 PG1 210 PG2 211 PG3

OnucaHue napameTpoB

5.66 [lMoacuyer obOulero BpemMeHW padoTbl aBuratensa (nap.292 wu
nap.293)

Map.292 "lMogcyeT obLiero sBpemeHun pabdoTbl asuratens (MUHyThI)"

Map.293 "lMogcyeT obLlero BpemeHu pabotbl aourarensa (aHu)"

3aBoackue
MapameTp . [wana3soH HacTpoek MpnmevaHms
HaCTPOWKM
292 0 0~1439 MuH.
293 0 0~9999 nHel
<HacTtpounkn>
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e B nap.292 xpaHuTtbcs BpeMa paboTbl AoBuraTtens B MuHyTax. OBHOBREHHOE 3HavYeHne
nap.998 nnun OTKMOYEHNE NUTAHUS HE MOXET U3MEHUTb 3Ha4vyeHue nap.292. Tonbko
yctaHoBuB 0 B nap.292, MOXXHO OBHYNUTb NOACYET BpeMeHU paboTbl ABUraTens.

e B nap.293 xpaHuTtbca Bpemsa paboTtbl auratens B AHsAX. OBHOBNEHHOE 3HaYeHue
nap.998 unn oTKMYEHNEe NMUTaHUS HE MOXET U3MEeHUTb 3HadeHue nap.293. Tonbko
yctaHoBuB 0 B nap.293, MOXXHO OBHYNUTb NoAcYEeT BpeMeHU paboTbl ABUraTens.

5.67 PYHKUMNA 3aLLUUTbI OT HECAHKLIMOHUPOBAHHOIO AocTyna (nap.294
n nap.295)

[Nap.294 "Beoa naponga"

[Map.295 "HacTpowka naponga"

3aBoackme
MapameTp . [wana3soH HacTpoek MpumevaHus
HaCTPOWNKK
294 0 0~65535 ---
295 0 2~65535 -
<HacTpounkn>
e [lap.294 — oTO0 napameTp [OeKoAMpPOBaHWSA, MOCNe YChnewHOoW paclwmngpoBku

3HayeHue nap. 294 pasHo 0.

e [lap.295 — aT0 napameTp ANsa HacTpourku napons. MNMaponb gomkeH ObiTb 6onbLue 1,
nocre ycnewHon HaCTPOWKN napons 3HayveHue nap.295 paeHo 1, a nocne yganexHus
naponsi 3HadeHne nap.295 pasHo 0. Nocne BBoga naponsa Bce napameTpbl Kpome
nap. 294 3abnokuMpoBaHbl. Takke Henb3s 3agaTtb 3HaveHue nap. 998 m oTKNYNTL
nuTaHue, onga 3Toro Heobxoaum naponb. MNapameTpbl MOXHO NEPecMOTPETb TOMBKO
nocne pacLumgpoBKH.

I'Ipmmean mne: npn yrtepe napond npeo6pasoBaTenb 4acCTOTbl MOXHO  AgeKogupoBatTb Ha
3aBoje-npoun3soanTerne.

OnucaHue napameTpoB

e v

5.68 Pexxkum vynpaBneHua apurarenem (nap.300 u nap.301)

Map.300 "BuiOop pexuma ynpasneHua asurarenem"

[Map.301 "ABTOMaTU4Yeckasa HacTpomka napameTpoB apuratensa”

3aBojckue [dvanasoH
MapameTp . MpumeyvaHus
HaCTPOWKK HacTpoek

0 | YnpaBneHue HanpshkeHneM/4acToTom

YnpaBneHne HanpshkeHMem/4acTtoTon ¢ obpaTHoW
ceasbto (VF + PG)

2 | YnpaBreHue BeKTOPOM MarHUTHOrO NnoToka

300 0 0~4

BekTopHoe ynpaeneHue 6e3 gatymMkoB 0GpaTHOM
cBs3K no ckopoctu (SVC)
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BekTopHoe ynpaBrneHue ¢ obpatHon cBsasbio (FOC
4 +PG)
0 ®PyHKUMS aBTOMATUYECKOW HACTPOMKM napameTpoB
0e3 gBuratensd
ABTOMaTuYeckasi HacTponka napameTpoB npu
1 paboTatoLlem asuraTerne
301 0 0~3 —
ABTOMaTtuyeckas HacTporka napameTpoB Mpu
2 OCTaHOBIIEHHOM ABurartene
ABTOMaTtuyeckaa HacTpoWka napameTpoB B
3 pexXnme OHManH.
<HacTpounkn>

» Ecnn nap.300=0, HeT HeoBXxoaMMOCTM NOAKMYaTb PYHKLMIO aBTOMaTUYECKOW HAaCTPOMKN
napameTpoB ABuratenda Aand  HoOpmanbHOMW  paboTbl B pexume  ynpasreHus
Hanps»KeHMem/4acToToun.

 [Ina ynpaBneHns BEKTOPOM MarHUMTHOro rnotoka npucesonte nap.300 3HayeHune 2. HacTtoTa
N3MEHNTCA BCreACTBME MOBbILEHUS Hanps>KeHUss N KOMMEHCUPYIOLLEN TOKOBOW Harpy3sku
apurartensi.

 [Ona noaknwyeHuss (PyHKUUMM aBTOMATUYECKOW HaCTPOWKM MapamMeTpoB ABuratens
npuceonte Nap.301 3HadYeHUs 1 UM 2 U HAXXMUTE Ha KHOMKY BpaLLeHUs B MPsIMOM WUIU
obpatHoMm HanpaeneHun. Bo Bpemsa npouecca uamepeHusi, NaHenb ynpasneHus byget
MuraTb U Ha Heun Byaet oTobpaxatbes “TUN”. Ecnn nsmepeHne He cocToanoch, Ha naHenu
yrnpaeneHns B TedyeHue 3 cek. Oyger mwuratb “FAL” M notom gucnnen BepHETCH B
N3Ha4anbHOEe COCTOSAHME.

OnucaHue napameTpoB

» Mpouenypa aBTOMaTUYECKO HACTPONKM NapameTpoB ABUratens npeacTaBrneHa HUXe:
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[MpoBepbTe NPoBOAKY
(Cm. nyHkT 2.5.6)

I

3apaliTe napameTps! ABUraTens
( Map.302~Map.307 )

Map.301

» 1.2

A 4

Haxmure 1nm Ha dkpaHe

naKenu ynpaenexus otobpasutcs “TUN”

!

Yenewxo

Ja

Her

A 4

B cnyuae ownbku Ha naHenu Ecnv onepauvis npowna
yrnpasneHua OTOBPESMTCR yCneLuHO Ha naHenu ynpasneHus|
“FAL” otobpasutca “TEND”

\/ \ 4

Haxwmmre Haxwmmre

B TeyeHue 1 cek. Ansa B TeyeHue 1 cek. Ana
BO3BPALLEHNA K OBbIYHOMY BO3BPALLEHMS K 0GbIYHOMY
aucnnero aviennelo

HactpoiiTe Bpy4Hyio Ha
3HaYeHMS NapaMeTpoB,

Her A 4

PydHoin BBOA NapameTpoB
( Map.302 ~Map.307) u 3atem
cpenaiite 3anuck B nap.997

&
<

A 4

3asepLueHne
HaCTPOWKNA

» Ecnu TpebyeTca BbICOKOTOYHOE BEKTOPHOE ynpasneHne 6e3 gaTtymkoB obpaTHON CBA3M MO
ckopocTn, npmuceounTe nap.300 3HaveHne 3.

Mpumeyvanue: 1. [iBuratens n npeobpasoBaTenb YacToTbl AOMMKHbI ObITb OQHON MOLLHOCTMU.

2. [Ins aBTOMaTM4YecKoOM HACTPOMKW, ecnv paspelueHa paborta gsuratens, npucsonTte nap.301
3HayeHue 1 (OuHamudeckoe usmepeHue). Ecnu Tvn mexaHuama Harpysks He Mno3BONsAeT
pasbefeHUTb [ABuratenb U MEXaHW3M [fs aBTOMAaTMYeCKOW HaCTPOWMKU C BpaLleHMEM,
npucsonTte nap.301 3Ha4eHue 2 (cTaTudeckoe namepeHune).

3. BekTtopHoe ynpaeneHue 6e3 gatymMkoB oBpaTHOM CBSA3M NO CKOPOCTU: (PYHKLMST aBTOMaTU4ECKOM
HacTPOWMKN MapaMeTpoOB MOXET WCMONb30BaTbCs AN YNy4ylleHUs KadvecTBa YNpaBrieHus.
Mpexae yem npuceoutb Nap.300 3HavyeHne 3 unu 4, cHavana criegyet HacTPOWUTb NapameTpbl

ABUTaTenst Unu BKMOYUTb (PYHKUMIO aBTOMaTMYECKOW HACTPOMKU ONS YNyYLEHUss TOYHOCTU
ynpaBneHusi.

OnucaHue napameTpoB
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5.69 lNapameTpbl aABurartens (nap.302~nap.312

[Map.302 "HomuHanbHags MowHocTb [lap.307 "HomuHanbHaga Yacrorta

asurarens”
Map.303 "MowHocTb aBurarensa"

BpaLleHua asurarensa"”

[Tap.308 "Tok xonocToro xoaa"

[Map.304 "HomuHanbHoOe HanpsxeHune

Map.309 "ConpoTtmBneHue cratopa"

asuratens”
[Map.305 "HomuHanbHag 4acrtoTta Map.310 " ConpoTuenetxme poTopa
Buratens” [Map.311"NHaykTMBHOCTL pacceaHusa”
aBuratend
n n
[Map.306 "HomMmuHanbHbIN TOK MNap.312 "BsanmonHaykuns
asuratens"
3aBoackme [JnanasoH
MNapameTp . MpumeyaHus
HaCTPONKn HacTpoek
302 0 0~160
303 4 0-8
304 220/440 B 0~440 B
50 My Map.189=1
305 0~400 Iy
60 Iy Map.189=0
306 n.c. 0~500 A
1410 06/MVH. Map.189=1
307 0~65535 06/MUH.
1710 o6/MUH. Map.189=0
308 n.c. 0~500 A
309 n.c. 0~65535 MQ
310 n.c. 0~65535 MQ
311 n.c. 0~6553.5 MH
312 n.c. 0~6553.5 MH
<HacTpownkn>

« Ecnu peuratenb MOXHO MOMHOCTbIO OCBOGOAMTL OT Harpysku, npucseointe nap.301
3HavyeHue 1. MNpu paboTe aBuratens NponsonaeT aBToMmaTuyeckas HacTpolika napamMmeTpoB
asuratensa. 3atem Haxmute I/IJ'IVI Ha KnaBmaType Ans aBTOMAaTM4ecKoro pac4yeTa

cnegyrowmx napameTtpos: nap.308~nap.312.
 Ecnn Henb3d nomHoCTblo ocBOGOAUTL ABUratenb OT Harpysku, npucsonte nap.301
3HayeHne 2. [lpu ocTaHOBKe [fBuratens MNpoOM3BOMOET aBTOMaTUyeckas HacTponka

napameTpoB. 3aTten HaxmuTte I/IJ'IVI Ha KnaeumaType Lf9 aBTOMaTU4ECKOro pacyeTta
cnepyrowmx napameTtpos: nap.308~nap.312.

OnucaHue napameTpoB

150



[ns pacyeTta cnegylolmx napaMeTpoB MOXHO WCMOMb30BaTb MHAOPMaLUIO C LWKNAbOUKA
ABuratensi, a UMeHo: HOMWHanbHoe HanpsbkeHne U, HOMWHanNbHbLIA TOK |, HOMUHanNbHas

4actota f  yoadhdpuument mowHoctn 7.

* PacueT Toka XonocToro xoga ABuraTtens U B3aanmMovHAYyKLMM ABuratensi npeacTaBreH HKe:
Le_— WHAYKUWUS YTEYKN OBUraTens..

. 2
Tok xonoctoro xoga: |, =1x.1-n

v
237 -1,

lo— 3TO TOK XONI0CTOr0O XoAa, Npu 3ToM Ly, - B3auMoMHAYKUMS, L - MHOYKLUMS YTEYKN.

PacueT B3aumonHaykumm: L, = - L

MpumevaHue: 1. Ecnn npeobpasoBaTtens UCMONbL3YETCA C ABUrateniemM Opyror MOLLHOCTU, MpPOBEpLTE
napameTpbl gsuratens nap.302~nap.307. OT HUX B 3HAYUTENbHOW CTEMNeHW 3aBUCUT
BEKTOpHOE ynpasneHue. YTobbl 4OCTMYb XOPOLUMX MoKasaTenen npovM3BoaUTENbHOCTMH,
HeobXoAMMO MpaBMITbHO HACTPOUTL NapameTpbl yNpaBnseMoro ABuraTens.
2. Ecnu kakve-nnbo m3 nap.302~nap.312 nepecmarpuBaloTcd BpPYyYHYH, Heobxogumo
BbINONMHNUTL PYHKLMIO0 Nap.997, 4Tobbl Nnepesarpy3nTb HOBbIE 3HAYEHNS MapaMeTpoB.

5.70 Hactpouka ycuneHus npv perynmpoBaHuM 4YacToTbl BpalleHUsA
(nap.320~nap.321)

Map.320 "KoadhduumeHT vycuneHusa nponopumoHanbHOW CcocTaBngakoLllen
perynmpoBKM YacToThbl BpawleHusa"

[Map.321 "KoadhdbrumeHT yCUneHus NHTErpanbHOU COCTaBNALLEN

perynmpoBKM YacToThbl BpawleHusa"

MapameTp 3aBoackune HacTponkn | [nanasoH HacTpoek MNpumeyaHus
320 100% 0~2000%
321 0.30s 0~20s
<HacTpownkn>

* Map.320 ucnonb3yetcs Ana BBoAa KodduumneHTa yeuneHums nponopumoHanibHON
COCTaBnsOLWEN perynupatopa 4acTtoThbl BpaweHus. (3agante HEMHOro bonbluee 3HaYeHne
ANSA NNaBHOMO N3MEHEHNSI CKOPOCTU U YMEHbLLUEHNS KonebaHnin CKOpoCTU n3-3a konebaHum
Harpysku).

* [Map.321 ncnonb3yeTcs Ana BBoAA NOCTOSIHHOM BPEMEHU MHTErpupoBaHus perynaropa
ckopocTu. (B cBA3N C BO3MOXHbIM MU3MEHEHMEM CKOPOCTU U3-3a KonebaHnsa Harpysku,
3apanTe ManeHbkoe 3HaYeHne napameTpa, YToObl yMEHbLUNTDL BPEMS, NOTPAYEHHOE Ha
BO3BpalLleHNe K nepBOHa4vanbHOM CKOPOCTN).
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MpumevaHue: 1. YBenudeHHoe 3HadeHue nap.320 MOXET MOBLICUTL MPOU3BOANTENBHOCTb, HO
cnuwKom 6onbluas ycTaBka MOXET CTaTb NPUYNHON BUOpaLMM 1 MOMEX.

2. YMeHblUeHNe 3HadeHus nap.321 cokpallaeT Bpemsi Bo3BpaTa K nepBoHavanbHoOW ckopocTu. Ho
CINULLIKOM MarieHbKoe 3Ha4YeHe MOXET NPUBECTU K neperpyske.

5.71 MapameTphbl ynpaBneHus C obpaTHOM CBSA3bIO
(nap.350~nap.354)

Map.350 "KonnyecTtBO MMNYNbLCOB, reHepupyembiX 9HKOOEPOM, 3a 000poT

asurarens"
[Map.351 "HacTpowka pexxuma BXOOHOro curHana aHkoaepa"

[Map.352 "Bpemsa onpeneneHnsa HenpaBuibHOro curHana (HyneBow CKOPOCTW)

kKaptbl PG"
[Map.353 "YactoTta onpeneneHns npeBbilLeHnsa ckopocTu'

[Map.354 "Bpemsa onpeneneHuna npeBbilleHnsa CKopocTu'

3aBoackue
MapameTtp . [wnana3soH HacTpoek MprmevaHms
HaCTPOWKM
P.350 1024 1~20000
P.351 0 0~4
P.352 lc 0~100c
P.353 4Ty 0~30Ty
P.354 lc 0~100c

<HacTpownkn>

« Ecnn ucnonbadyetca nnata pacwwupeHna PG, nap.350 npumeHAeTcsa AOns yCTaHOBKU
KonuyecTtBa MMMynbCOB, KOTOPbIE BblAAET 3HKoAEp 3a oaunH obopoT asuratens. Opyrumu
cnosamu, KONM4YeCTBO MMMYMbCOB 3a oAuH uMkn dasbl A/dasbl B. MNpu ynpasneHun ¢
obpaTHOM cBA3bl, ecnu obHapyxeHHas 4yactota paBHa 0 M npogormkaetca Oonblue
BpeMEHW, YCTaHOBMEHHOro nap.352, cuntaetcs, Yto curHan obpaTtHon cBsasu nnatel PG
OTKIOHSIETCS OT HopMbl. Ha gucnnee otobpasutcs curHan Tpesorn PG2 v gsuratenb
octaHoBuTcsA. Ecnn Bpemsi obHapyXeHus HenpaBuSibHOMO curHana (HyrneBon CKOPOCTM)
kapTbl PG yctaHoBneHo Ha 0, dyHKUMS OBHapyXeHUs HenpaBuibHOro curHana obpaTtHom
CBS3M HE aKTMBMpPOBaHa 1 curHan tpesorn PG2 He cpaboTaer.

* Mpun ynpaBneHnn ¢ obpaTHON CBA3bLIO, ECNN pasHMLa Mexay oBHapy>KeHHOW 4acToTon n
BbIXOAHOW Y4acTOTOW MpeBbIWAEeT yCTaHOBMEHHOE 3HadeHue nap.354, cumtaercs, 4To
OTKINOHeHne o00opoToB cnuwkom 6Oonbwoe. Cpabotaer curHan TpesBorm PG3 wu
npeobpasoBaTerb YacTOTbl OCTAHOBUTCA. ECcnn 3HavyeHne BpemeHu, Heobxoammoro ans
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[Mapamempel

obHapyxeHusi npeBbieHns obopoTtoB nap.354 yctaHosneHo Ha 0, curHan Tpesorn PG3
He cpaboTaer.
* [Map.351 npumeHaeTca oNa HAaCTPOWKKU pexmma BXOOHOro curHana aHkogepa. B kavectse
NpUMepoB NpeacTaBreHbl criefyoLlme pexmMmbl BXOOQHOMO CUrHana aHkogepa:
0: dyHKUMA HE aKTUBUPOBaAHa;
1: Cepus nmnynbcoB ¢a3 A/B, dasa A Ha 90° onepexaeT ¢asy B n osHavaer
BpaLleHue Bnepes.

Bnepen B oBpaTHOM HanpaeneHuu
A A

B Y v Y y v

2. Cepua umnynbcoB ¢a3 A/B, dasa B Ha 90° onepexaeTr ¢asy A n o3Hayaet
BpaLleHue Bnepes.

Bnepen B oBpaTHoM HanpaeneHum
A A

A

B \4 4 \4 \4 4 \4

3. ®asa A npeacrasnsiet cobon ceputo MnynscoB. ®asa B ykasbiBaeT HanpaBreHue.
L o6o3HavaeT BpalleHne B obpaTHOM HanpaeneHuu, a H - BpalleHue Bnepea.

Brepen O6paTHoe BpallieHne

4. ®asa A npeacTaenseT cobow ceputo umnynbcoB. ®asa B ykasbiBaeT HanpaereHue.
L o6o3HavaeT BpaleHue Bnepen, a H — BpalleHne B 06paTHOM HanpaBneHum.

Brepen O6patHoe BpaLLeHue

B

MpumevaHue: 1. Ecnu BbIOpaHO ynpaeneHue ¢ obpaTHon cBA3blo, HO Nap.351=0, cpaboTaeT curHan
Tpesorn PG1, n npeobpasoBaTenb 4YacToOTbl OCTAHOBUTCS.
2. Ecnun nap.300=1, ncnonb3yinTte perynmpoBaHue HanpsXXeHmem/ 4acTtoTon ¢ 06paTHON
cBA3bo; ecnu nap.300=4, ncnonb3ynTe BEKTOPHOE PErynupoBaHne ¢ 00paTHOM CBA3LIO.
3. Ecnun nap.151=1, B pexume ynpaeneHus ¢ obpatHom CBA3bI0 BbiOpaHa paboTta npwm
HYNEeBOW CKOPOCTU; B PEXMME YNPaBeHUs1 perynnpoBaHns HanpsXKeHMem/4acToTom ¢
06paTHON CBSA3bI0 BbIOPaHO TOPMOXEHNE HaMNPSPKEHNEM MOCTOSAHHOIO TOKa.
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5.72 KonupoBaHue napameTpoB (nap.994 n nap.995)

Map.994 "CuuTbiBaHME NapamMeTpoB B NpoLecce KonuposaHmna"

[Map.995 "3anncb napamMmeTpoB B npoLecce konuposaHua"

e Bo Bpems ycTaHOBKM 3Ha4eHu nap.994, nap.995, asuratens He JOSMKEH paboTaTb. ITO
3HayeHue napameTpa AencTByeT Tonbko npu nap77=0 n B pexxume PU (ynpaeneHue ¢
naHenu ynpasneHus). [1pn ncnonb3oBaHUN OOHUX U TEX Xe NnapameTpoB AN HECKOMbKNX
npeobpasoBaTtenen 4actoTbl, npumeHsnTe nap.994 n nap.995 ona GeicTporo nepeHoca
HaCTPOEK.
e [lpouenypa konvpoBaHWs NapameTpos:
1. Koraa ucxogHbin npeobpasoBaTernib HacToTbl HaxoauTcs B PU pexume, 3Ha4YeHne

-
L)

O _ra
nap.994 cooTBETCTBYET CUUTbIBAHWIO (Ha 9KpaHe oTobpaxaeTtcs ¢ .. 1 ),

Haxmute «Write». B TO Xe Bpems 3KpaH Ha4yHEeT Muratb, 3TO O3HA4aeT, 4To
Ha4anocb KonMpoBaHWe napameTpoB C npeobpasoBaTens 4YacToTbl Ha NaHesnb
ynpaeneHus. Korga muraHume Ha 3KpaHe npekpaTuTcs, 3TO O3HayaeT, u4To
KONuUpoBaHWe 3aBepLLEHO.

2. Korga ueneBon npeobpasoBatenb Haxoantcs B PU pexume, 3HadeHne nap.995

{

0 _f .
COOTBETCTBYET 3anucu (Ha akpaHe oTobpaxaeTtcsa  .L 1), Haxmute «Write». B

!

TO )Xe BpeMmsi 3KpaH Ha4yHeT MuraTtb, 3TO O3HAYaeT, YTO Ha4yanocb KonMMpoBaHWe
napaMeTpoB C NaHenu ynpaeneHus B namsTb NpeobpasoBaTtens YactoTbl. Koraga
MUraHve Ha 9KpaHe NPekpaTUTCs, 3TO 03HaYaeT, YTO KOMMPOBAHUE 3aBEPLLEHO.

MpumevaHwe: 1. OyHKUMK konvpoBaHua nap.994 un nap.995 [OoCTynHbl TOMbKO  Anis
npeobpa3soBareren YacTtoTbl cepumn SH-PU.
2. B npouecce konupoBaHWsi napameTpoB 3HayeHus nap. Map.0 — nap.190 Gyayt
CKOMMPOBaHbI Ha NaHenb ynpasneHusa 1 npeocbpasoBaTenb YacToThl.

MpumevaHue: 1. ODyHKUMS KOMMPOBaHUA MapameTpoB B npeobpasoBaTtene 4actoTel Tuna Sk
OeNCTBUTENbHA TONbKO Anst npeobpasoBartenen Yactotbl Bepcun V0.80 n Bbiwe, 1 ons
naHenewn ynpaenexHus PUO1 Bepcun V2.05 n Bbiwwe.

2. Ecnu ycraHoBneHa nocrnegHsia Bepcusi npeobpasoBaTtenst 4actoThl, Bblbepute
napameTpbl Npeobpa3oBaTtenel bonee cTapon Bepcum st KoNnMpoBaHus.

3. Henb3s ckonupoBaTb NapaMeTpbl Npeobpa3soBaTtenen YacToTbl pa3nnYHbIX CEPUIA.

4. Ecnu napameTtpbl HemnMb3a CKOMMpoBaThb, Ha naHenu ynpaenexHusa PUOL1 otobpasutca
curHan Tpesorn “OPT” vnn “Err”. 3Tu curHanbl TPEBOMM HE O3HA4alT OTKIMNOHEHME OT
Hopmbl. [Mpu cpabaTbiBaHUM 3TMX CUrHaNoOB TPEBOrM nepesarpyska npeobpasoBartens
4yacToTbl He Tpebyetca. 5. [eTanbHylo MHPOPMAUMIO CM. B WMHCTPYKUMW K MaHenmu
ynpasnenua PUOL.
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5.73 O4YMcTKa XypHana curHanoB TpeBoru (nap.996)

[1ap.996 "O4yuncTKa XypHana curHanos TpeBoru"

o [pu cunTbiBaHUM Nap.996 (Mocne cYMTLIBaHMSA Ha akpaHe oTtobpasutea £~ [ ! )n
nocrnegyoLen nepesanucu Bce curHansl Tpesorv 6yayT yaaneHsbi.

5.74 Mepe3anyck npeobpa3oBartens YacToTbl (Nap.997)

[Map.997 "lNepesanyck npeobpasoBarTensd 4acTtoThbl"

e [lpu cuntbiBaHMM Nap.997 (nocrne cuYnTbIBaHUS Ha dKpaHe oTobpasntcs E 5 ,'-) n
nocriegyowler nepesanvcu npeobpasoBatens 4acTtoTbl nepesarpysutcs. [locrne
nepesanycka 3Ha4YeHUs 9NEeKTPOHHOW TEMsoBOW 3alinTbl ABUraTens n 3NeKTPOHHON
TEnnoBOW 3almnTbl CUNOBOro Moayns 6yayT yctaHosreHbl Ha 0.

5.75 UHnumanusauma napameTpoB (nap.998 n nap.999)

[Map.998 "lMonHaga nHuunanusaunsa napameTpos”

[Map.999 "HacTnyHaga nHmumanmusaunsa napameTpoB”

1t
e [lpu cuntbiBaHnM Nap.998 (nocne cunTbiBaHWA Ha 3KpaHe oTobGpasuTcsA AlL L)n

nocneaywowen nepesanucu, Bce napameTpbl, kKpome nap.21, nap.186, nap.188,
nap.189, nap.285, nap.286, nap.292 n nap.293 6yayT yCTaHOBMNEHbI HA 3HAYEHUSA NO
YMOJSTHaHUIO.

o_r_
e [lpu cumTbiBaHMM Nap.999 (nocne cunTbIBaHUS Ha dKpaHe otobpasutcs f F.L ) un

nocneaywLwen nepesanucu, Bce napameTpbl, Kpome nap.21, nap.186, nap.188,
nap.189, nap.190, nap.191, nap.192~195, nap.196~nap.199, nap.285, nap.286,
nap.292, nap.293 wun nap.300~nap.312 ©OyayT yCTaHOBMNEHbl Ha 3Ha4YeHust Mo
YMOMYaHuI0.

e [locne BbInonHeHus QyHkuMn nap.998 unu nap.999, Ha akpaHe oTobpasuTtcs

3.33, YTO YyKa3biBaeT, 4YTO BCE MNapamMeTpbl YCTaHOBJIEHbl Ha 3Ha4YeHud Mo

YMOMYaHUIo.
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Konmponb u mexHu4eckoe obcrnyxusaHue

6. KOoHTponb 1 TexHn4Yeckoe o6CcnyXxnBaHue

C uenbto npegynpexaeHnsi BO3HUKHOBEHUSA HencnpaBHOCTEN M npobnem ¢ 6e3onacHOCTbI0
no nMpuYnHE wn3Hoca npubopoB, KOTOpPOE MNPOUCXOAUT U3-3a BAUSHMA (AKTOPOB
OKpy>KaloLen cpenpl, TakMx Kak Temnepatypa, MachnsHbli TymaH, Mbifib, Bubpauus,
BNaXXHOCTb U T.A4., HEO6GX0OMMO MPOBOAUTL "eXeLHEBHYH MPOBEPKY" U "nepmoanyeckyto
npoBepky".

I'Ipvlmeanme: Tonbko BbICOKOKBaJ'II/Id)VILl,VIpOBaHHbIVI TEXHUYECKUI nepcoHasn MoXxeT npoBOoOUTb
YCTaHOBKY, 3JIEKTPOMOHTaX, AEMOHTaX U TeXHN4YeCkoe O6CJ'Iy)KI/IBaHV|e.

6.1 ExxeaHeBHaA npoBepkKa

1. lNMpoBepbTe ycCnoBusA OKpyXawwen cpeabl (BKMYaa TemnepaTtypy, BRaXHOCTb,
NAOTHOCTb MbININ U T.4.) B MECTE YCTaHOBKW.

2. lNpoBepbTe COCTOSAHME HANPSHKEHUS WCTOYHWKA NUTAHUS (HanpsbkeHne Mexay

knemmamn R, SuT).

[MpoBepbTe COCTOSIHME 3NEKTPONPOBOAKN.

4. TpoBepbTe COCTOSIHME CUCTEMbl  OXNnaxaeHus (NpoBepbTe Ha  Hanuuve
HEHOpMarnbHOrO  aKyCcTU4eckoro wyma BO BpeMss paboTbl, COCTOSHME
3NEeKTPONpPOBOOKN).

5. lNpoBepbTe MHAMKATOPLI (paboTalT NM MHAMKATOPbI MPUMOOPHOro LWWTKA, NaHenu
yrnpaBneHns n CBETOANOLHbIN 3KpaH NaHenn ynpaBneHus).

6. lMpoBepbTe paboOTOCNOCOOHOCTD.

7. lNpoBepbTe Ha HanNM4uMe HeHopManbHON BUBpaLMK, aKkyCTUYECKOro LyMa Uinn 3anaxa
BO Bpemsi paboTbl.

8. lNpoBepbTe Ha HaNU4Me YTeYKN XNOKOCTM U3 KOHAEHCATOPOB MnbTpa.

w

6.2 Mepuoanyeckasn npoBepkKa (BO BpemMd OCTaHOBKM
npeobpasoBarens YacToThbl)

1. lNpoBepbTe paszbeMbl U ANEKTPONPOBOLKY.

2. [NpoBepbTe KOMMOHEHTbI MfaTbl CUMOBOW LENuM M nnaTtbl Uenu ynpaBneHus Ha
neperpes.

3. lpoBepbTe Ha HanUuMe YTEYKU XMOKOCTU U3 INEKTPONIUTUYECKUX KOHOEHCaTOpOB

nnaTbl CUNOBOW Lienu 1 NnaTbl Lenu ynpasneHus.

[MpoBepbTe CUNOBOM MOLYSb.

OuuncTuTe nevaTHble NNaThbl OT NbIIM N 3arPsA3HEHUN.

[MpoBepbTe CONPOTUBIIEHNE U3ONALNN.

[MpoBepbTEe COCTOSIHME CUCTEMbI OXNaXaeHus (KpenneHue BeHTUnsTopa, OYMcTute

BO34YLUHbIN OUNBLTP N T.4.).

[MpoBepbTe 3aTSXKKY BUHTOB.

MpoBepbTe Ha HanM4ne NOBPEXAEHNN BHELLHMX NPOBOAOB M KOHTAKTOB KNEMM.

No gk

© ®©

156



KoHTponb n TexHM4yeckoe o6cnyxuBaHue

6.3 PerynapHaa 3ameHa agetanen (KOMNOHEHTOB)

Bpemsa ons 3ameHbl
HeTanb Onucaxne
aetanu

[na Bana BeHTUNATOpA CTaHAAPTHLIA CPOK CryXbbl cocTaBnsaeT
BeHtunatop |2 roga 10~35 Tbicsa4 4vacoB. lpu pabote 24 vaca/CyTkm exegHEBHO

BEHTUNATOP HEOOXOANMO MEHSTL Kaxable 2 roga.

KoHageHcaTtop dunbTpa npeacraenser cobown
KoHgeHcaTtop 5 ANEKTPONUTUYECKNIA KOHOEHCATOP, KOTOPbLIN CO BpPEMEHEM
dunbTpa neT nsHawwmueaeTcsa. CKOpoOCTb W3HOCA 3aBUMCUT OT  YCIOBWWA

okpyxatoren cpegbl. OObIYHO ero Hy)KHO MEHSATb Kaxable 5 ner.
Pene Mpun yxyaLweHun KoHTakTa, HeMe4NeHHO 3aMeHnTe pene.
MpumeyaHme: [ns 3ameHbl getanen npeobpasoBaTtensi 4acToTbl ero HeobxoauMOo OTNpPaBnsATb Ha

hmpmy-nponssoanTens.

6.4 W3mepeHne conpoTuBEHUA u3onaumu npeobpasoBarens

HacCcTOThbl

1. I'Iepep, n3amepeHmem OTKITIoHNTE KieMmbl CUIIOBOW LEenu n uenm
ynpasrneHnda 1 noaknynTe, Kak yka3aHo Ha pUcC. cripaBa.
2. I/IsmepeHVle noaxoAmT TOMbKO ANs CUNOBOM uenu. Takoe

n3mepeHue

3anpeLleHo Ans Knemm uenu yrnpasneHus.
3. 3HayeHue conpoTUBEHMS N30AALUK AOITHKHO ObITb 6onbe 5SMQ.

P

e
M

Merrep

MpnmevaHue:

He npoBogute

UCNbiTaHNE BbICOKMM HanpsXxXeHnem, TaK KaK BCTPOEHHblIe

NonynpoBOAHUKM ByayT NOBPEXaeHbI.

6.5 I/I3MepeH|/|e conpotuBneHnsa n3ondalvmn ABuraTerns

1. MNepen n3mepeHnem OEeMOHTUPYNTE ABUraTenb W MOOKIHOYUTE €ro K
Merrepy, Kak ykazaHo Ha puc. crnpasa.
2. ConpoTuBneHme M3onsaumm gormkHo bbiTb 6onblue 5MQ.
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Konmponb u mexHu4eckoe obcrnyxusaHue

6.6 MpoBepkKa LIeNIOCTHOCTU CUNOBOro MoAayns

lMepen nNpoBEpKOW OTCOEOVHUTE BHELLHME NpOoBOAAa OT KMEeMM CUNoBoW uUenu. 3aTtem
YCTaHOBUTE MYSbTUMETP B NOSIOXKEHNE U3MEPEHUSA COMPOTUBIIEHNS.

MonoxwutensHoe|OTpuuaTensHoe| HopmanbHbI MonoxvTtensHoe|OTpuuatensHoe |HopmarnbHbI
HanpsikeHve HanpshxeHue pesynbTaTt HanpshxeHue HanpsihkeHue pesynbTaTt
R P MpoBogsas U P MpoBoasias
S P MpoBogsas V P MpoBoasias
T P MpoBoasuiasn W P MpoBoasan
He He
P R P U
nposoasLlas nposoadLLas
He He
P S P V
nposoasLlas nposoadLLas
He He
P T P W
O6o3HaveHne nposogsLas |ObosHa4eHne nposogsLLas
KneMmbl He KneMmbl He
R N U N
nposoasLlas nposoadLLas
He He
S N Vv N
nposoasLlas nposoadLLas
He He
T N W N
nposoasLlas nposoasLLas
N R MpoBoasas N U MpoBoasas
N S MpoBoasas N V MpoBoasias
N T MpoBoasas N W MpoBoasas
I P
- - 1
R & ZE ya o} R ol ol ol
O T J
S o—-_I—I I—- 1 U V W
e -
= == =% | ol ol ol
|

MpumeyaHue: Ha puc. Bbilwe npeacTaBneHa cxema ans kopnycos A u B.
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NMpunoxeHue 1 lNepevyeHb NnapameTpoB

lNepeyeHb napamempos

Ha BbICOKOW CKOPOCTU

Homep Owana3soH MuH. 3Hay HacTponKM
HassaHue . 3HaYeHus Mo yMOn4YaHuio CTp.
napameTpa HacTpoek HacTporika nonb3oBaTens
YBenuyeHne  MycKoBOro MpumeyaHue 1
Map.0 0~30% 0.1% Ctp.49
MOMEHTa
120 Ny (55kBT 1 BbIWE)
Map.1 MakcumanbHas YactoTta 0~120 Ty 0.01 Ty C1p.50
60 Ny (7.5kBT 1 Huxe)
Map.2 MuHumanbHas yactota 0~120 Iy, 0.01 Ty olu C1p.50
50 y/60 Ny
Map.3 HomuHanbHas yactoTta 0~400 Ny 0.01 Ty C1p.51
(MpumeyvaHne 2)
Ckopoctb 1  (BblcOkas
Map.4 0~400 Iy, 0.01 Ty 60y C1p.52
CKOPOCTb BpaLleHunsl)
CkopocTb 2  (cpegHsas
Map.5 0~400 Ny 0.01 Ty 30y Ctp.52
CKOPOCTb BpaLleHusl)
Ckopoctb 3 (HM3kad
Map.6 0~4000y 0.01 Ty 10 Iy, C1p.52
CKOPOCTb BpaLleHusl)
Nap.7 B 0~360c/ 0.01c/ 20 Cro.53
ap. eMsl pa3roHa c TP.
P P 0~3600c 0.1c P
0~360c/ 0.01c/ 10c (7.5 kBT n Hmxe)
Map.8 Bpemsa TopmoxeHus Ctp.53
0~3600c 0.1c 30c (11kBT v BbILE)
YcTaHoBka BEMMNYUHBI
. HomunHanbHbIR TOK
TOKa 9NEKTPOHHON
Map.9 . 0~500A 0.01A asuratens C1p.55
TEennoBon 3alWKnThI
(MpumeyvaHue 1)
lnBuratens
TopMOXXEeHUE NOCTOAHHBLIM
Map.10 0~120 Ty 0.01 Ty 3y C1p.56
TOKOM (4acToTa)
TopMOXXEeHUE NOCTOSAHHBLIM
Map.11 0~60c 0.1c 05¢c Cr.p.56
TOKOM (BpeMms1)
4% (7.5kBT 1 Huxe)
TopMOXEeHUE NOCTOSAHHBLIM
Map.12 0~30% 0.1% 2% (11kBT~55kBT) Ctp.56
TOKOM (HanpskeHue)
1% (7.5kBT 1 Huxe)
Map.13 CtapToBas yactota 0~60 Iy 0.01 Ty 0.5y Ctp.57
Map.14 Bbibop Tnna Harpysku 0~13 1 0 Ctp.57
YacToTa TOMYKOBOTIO
Map.15 0~400Hz 0.01 Ty 5Tu C1p.60
pexunma (JOG yacToTa)
Bpems pasroHal//
Nap.16 0~360c/ 0.01c/ 05 Cro.60
ap. TOPMOXEHMS B TONYKOBOM .5¢ .
P 0~3600c 0.1c P
pexume
Map.17 PesepBHbIN
MakcumanbHas  4acTtoTa
Map.18 120~4000y, 0.01 Ty 120 Ty C1p.50
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NMpunoxeHue 1 lNepevyeHb NnapameTpoB

lNepeyeHb napamempos

Homep Owana3soH MuH. 3Ha4yeHus no 3Hay HacTponkM
HaasaHue 3 Crp.
napameTpa HacTpoek HacTpoWika YMOM4YaHuto nonb3oBaTens

Map.19 HomuHanbHoe HanpsixkeHne | 0~1000B, 99999 0.1B 99999 C1p.51
HomuHanbHas 4acTtota ans 50l u/60lNy,

Map.20 1~400 Iy, 0.01 Ty C1p.53
pa3roHa/TopMOXeHUst (Mpumeyanwne 2)
Benuuunna wara aong

Map.21 0.1 1 0 C1p.53
pa3roHa/TOpMOXeHus

120%/150%
Map.22 MpenenbHoe 3HayYeHne Toka 0~400% 0.1% C1p.60
(MpumevaHmne 3)

OrpaHnyeHne Toka  npwu

Map.23 . 0~150%, 99999 0.1% 99999 C1p.60
MOBBILLIEHHOW YacToTe

Map.24 CkopocTb 4 0~400 Ny, 99999 0.01My 99999 C1p.52

Map.25 CkopocTb 5 0~400 I"u, 99999 0.01Ty 99999 C1p.52

Map.26 CkopocTb 6 0~400 I"u, 99999 0.01Ty 99999 C1p.52

Map.27 CkopocTb 7 0~400 I"u, 99999 0.01 Ty 99999 C1p.52
KoHcTaHTa dunbTpa

Map.28 . 0~31 1 0 C1p.62
BbIXOOQHOW YacTOThbI
Bbibop XapaKTepucTuku

Map.29 0,1,2 1 0 C1p.62
pasroHa/TOpMOXeHWs
Bbi6op ONHaMUYECKOTrO

Map.30 0,1 1 0 C1p.64
TOPMOXEHWS

Map.31 Bbi6op msarkon LUMM 0,1 1 0 Ctp.64
Bbibop nocnepmoBaTtenbHOM

Map.32 nepefayvv OaHHbIX (CKOPOCTb 0,1,2 1 1 Ct1.p.65
nepegayv B eanHuuax 6on)
Bbibop npoTokona nepenayu

Map.33 0,1 1 1 C1p.65
[NaHHbIX

Map.34 PesepBHbin

Map.35 PesepBHbIi
Howmep cTaHuum npu

Map.36 noakntoyYeHnn bornee oaHoOro, 0~254 1 0 C1p.65
npeobpasoBaTens 4acToTbl

Map.37 MHankaums ckopocTu 0~5000 06/MUH. 0.106/MuH 0 Ctp.84
MakcrumanbHas pabouas
yacToTa, COOTBETCTBYIOLLAs 50Iyz/600ry,

Map.38 1~400 Iy, 0.01Ty C1p.85

MaKCcnMmalribHOMy curHany

3adaHMA Yepes KneMmbl 2-5

(Mpumeyanwne 2)
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lNepeyeHb napamempos

3Hay
Howmep
Owana3soH MuH. 3Ha4yeHus no HaCTPOMKK
napamer HasBaHue . CT1p.
HacTpoek HacTpolika YMOMYaHuto nonb3oBarte
a
P ns
MakcumanbHas BbIxogHasi Yactota
50 My/60 Iy
Map.39 |(3agaHHasi YacToTa ycTaHaBnMBaeTCH 1~400 Ny 0.01 Ty C1p.91
(MpumevaHmne 2)
BXOAHbIM CUTHaNoM 4yepes3 Kremmsbl 4-5)
XapakTepuctmka MHOroyHKL,. BbIXO4HOMN
Map.40 P P by 0~15 1 1 C1p.92
Kknemmbl SU
CpaBHeHVe 3adaHHbIX U AEACTBUTENbHbIX
Map.41 . 0~100% 0.1% 10% C1p.94
3Ha4YeHun
KoHTponb BbIXOOHOW YacTOThl Ans
Map.42 0~400 Iy, 0.01 Ty 6y C1p.94
BpaLleHus Bnepesq
KoHTponb BbIXOQHOW 4acToTbl A5 0~400 Iy,
Map.43 0.01Ty 99999 C1p.94
oOpaTHOro BpalleHus 99999
Map.44 |B 0-360 of 0.0%¢f 99999 Ctp.53
ap. TOpOEe BpeMsi pa3roHa Tp.
P P P 0~3600c, 99999 0.1c P
Map.45 |B 0-360 0.01.c/ 99999 C1p.53
ap. TOPOE BPEMS TOPMOXEHUS .
P P P 0~3600 c, 99999 0.1c P
Map.46 [Btopoe yBenuuyeHune nyckooro MomeHTa | 0~30%, 99999 0.1% 99999 C1p.49
Map.47 |[Bropas HOMMHanbHasa yacToTa 0~400rl"u, 99999 0.01ry, 99999 C1p.51
Map.48 [OnvHa cnosa gaHHbIX 0,1 1 0 C1p.65
Map..49 |Konn4ecTBO CTONOBLIX GUT 0,1 1 0 C1p.65
Map.50 |[MpoBepka yeTHOCTU 0,1,2 1 0 C1p.65
Map.51 [Mepenayva cumeonos CR, LF 1,2 1 1 C1p.65
Map.52 [K-BO NOBTOPH. NONLITOK Nepeaayn AaHHbIX 0~10 1 1 C1p.65
BpemeHHoON nHTepBan mexay nonbiTkaMmu 0~999.8 c,
Map.53 1lc 99999 C1p.65
nepegayv gaHHbIX 99999
Map.54 |Onpenenexune dyHKumMM knemmsl FM/AM 0~4 1 0 C1p.95
OnopHoe 3HayeHne A1 BHELLHEN 50 My/60 Iy
Map.55 0~400 Iy, 0.01 Ty C1p.95
WHOWKaLMN 4acToThbl (MpumevaHme 2)
OnopHoe 3Ha4vyeHue s BHELHEN HoMWH. BbIXOOH.
Map.56 0~500A 0.01A C1p.95
NMHOVKaLMM ToKa TOK
Bpemsa cnHxpoHunsaLmmu nocne
Map.57 0~30 ¢, 99999 0.1c 99999 C1p.98
OTKITHOYEHUS CETU
5c¢c
7.5kBT 1 HUXe
BpeMs yBenuueHnst HanpsikeHust npu 10c
Map.58 0~60c 01lc C1p.98
nepesanycke 11 kBT~55kBT

20c

75kBT 1 Bbille
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lNepeyeHb napamempos

Howmep 3Hay
[vanasoH MwH. 3HaueHus no .
napam HassaHue . HaCTPOWKU Crp.
HacTpoek HacTpovika YMOM4YaHuto
eTpa nons3oBarens
Map.59 | PesepBHbin
PuneTp BXOZHOIo curHana
Map.60 0~31 1 31 Ctp.100
3agaHns
Map.61 | Uudposon noTeHLMoMeTp 0~3 1 0 C1p.100
[NoporoBoe 3HayeHWe KOHTPOMs 0~200%,
Map.62 0.1% 5% C1p.103
HyneBoro Toka 99999
MpogonmKknTeneHoOCTb KOHTpONS 0.05~1c,
Map.63 00lc 05c Ctp.103
HyneBoro Toka 99999
Bbibop BbixogHoW knemmbl FM/AM
Map.64 0,1 1 0 C1p.95
(TpebyeTca nepekntodatens SW1)
Bblbop yHKUMM 3alWmMTbl  Ang
Map.65 y 0~4 1 0 C1p.104
aBTOMaTM4eCKOro nepesarycka
CraptoBas yacToTa ans 50 My/60ry,
Map.66 | npedenbHOro 3HadeHUs Toka npu 0~400 Iy 0.01Muy (MpumeyaHne Ctp.60
NOBbILLEHHON YacToTe 2)
Map.67 | KonnyecTBo NonbITOK nepesanycka 0~10 1 0 C1p.104
Bpewms oXuaaHusa ans
Map.68 0~360c 01lc lc C1p.104
aBTOMAaTMYEeCKOro nepesanycka
KoHTponb konuyectBa YCMELIHbIX
Map.69 0 0 0 C1p.104
nepesanyckoB
TOPMO3HOM LMK AUHAMUYECKOTO
Map.70 0~30% 0.1% 0 Crp.64
TOPMOXEHUSI
OcTaHoBka camoBbiberom "
Map.71 . 0,1 1 1 C1p.105
NMHENHOE TOPMOXEHME
7.5kBT n Hwxe 7.5 kBT nnun C1p.106
0.7~10 k' Huxe 5 klMy,
11~22kBt 11~22kBT
Nap.72 | H LM 0779 W 0.1kl > KU
ap. ecyuias Jyacrtota A kly,
y 11~22 kBt 30~90 kBt
0.7-9 kl'y 4 kly,
11~22 kBt 110~160 kBT
0.7-9 kl'y 2kly
BeiGop pguanasoHa 3apgarowlero
Map.73 0,1 1 0 C1p.85
CcurHana no HanpsHXeHuto
BbixogHas knemma FU/10-kpaTHoe
Map.74 0~10 1 0 C1p.106
YMHOXEHWE 4acToThbl
Map.75 | ®PyHkumsa kHonkn Stop/Reset 0~1 1 1 Ctp.107
Map.76 | Pe3epBHbIn
BawwTa napameTpoB oT
Map.77 0,1,2 1 0 C1p.108
nepesanucu

MpunoxeHue 1 NepevyeHb NnapameTpoB
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lNepeyeHb napamempos

3HayeH
Homep 3Hau
[Onana3soH MwuH. 1s no
napame HaseaHue . HaCTPOWKHK Cp.
HacTpoek HacTporka | ymonua
Tpa nonb3oBaTens
HUIO
Bnokuposka M3MEHeHUs
Map.78 0,1,2 1 0 C1p.109
HanpaBneHusi BpaLLeHus
Map.79 Bbibop pexvma paboThbl 0~8 1 0 Ctp.109
Bbibo HKLUK
Map.80 P 2l 0~39 1 2 C1p.110
MHOFOYHKLUMOH.  Kremmbl RL
Bbibo HKLUK
Map.81 P 2 0~39 1 3 C1p.110
MHOTOYHKUMOH.  KrnemMbl RM
Bbibo HKLUK
Map.82 P 2 0~39 1 4 C1p.110
MHOFOYHKUMOH.  KrneMMbl RH
Bbi6o HKLUKN
Map.83 P 2l 0~39 1 0 C1p.110
MHOTOYHKUMOH.  KrneMMmbl STF
Bbibo HKLUK
Map.84 P 2l 0~39 1 1 C1p.110
MHOFOMYHKUMOH.  Krnemmbl STR
Onpepenexve HKLMN
Map.85 P k24 0~15 1 5 C1p.92
MHOroyHKLMOHANbLHOro perne
Bbi6o HKLMKN
Map.86 P ®y 0~-39 1 30 C1p.110
MHOIOMYHKLUMOH.  knemmbl RES
Map.87 | Pe3epBHbIn
Map.88 | Pe3epBHbIn
Koadh. komneHcaummn
Map.89 0~10 1 0 C1p.115
CKONbXEeHUS
Map.90 | PesepBHbIn
Map.91 Ckayok YacTtoTbl 1A 0~400 Nu, 99999 0.01 Ty 99999 C1p.115
Map.92 Cka4yok 4yacTtoTbl 1B 0~400 N, 99999 0.01Ty 99999 C1p.115
Map.93 Ckayok YacTtoTbl 2A 0~400 N, 99999 0.01Ty 99999 C1p.115
Map.94 Ckayok 4yacTtoTbl 2B 0~400 N, 99999 0.01Ty 99999 C1p.115
Map.95 Ckayok YacTtoTbl 3A 0~400 N, 99999 0.01 Ty 99999 C1p.115
Map.96 Cka4ok YyactoTbl 3B 0~400 N, 99999 0.01 Ty 99999 C1p.115
Map.97 PesepBHbin
Map.98 CpegaHssa yactoTa 1 0~400 Ty 0.01 Ty 3y Ctp.57
BbixogHoe HanpshkeHune 1 Ha
Map.99 . 0~100% 0.1 10% C1p.57
cpenHen yacTtote
Map.100 | BbIGOp MUHYTBI/CEKYHABI 0,1 1 1 C1p.116
Bpemsa pabGotbl a3tana 1 B
Map.101 | 3anporpaMMMpOBaHHOM pexnme 0~6000 ¢ 01lc Oc C1p.116
paboThbl

MpunoxeHue 1 NepevyeHb NnapameTpoB
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Howmep HassaHue Ownana3soH MuH. 3HayeHus no 3Hau CT1p.
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napameTpa HacTpoek | HacTpolika yMOM4aHuio HacTpONKu
nonb3oBaTe
ns

Bpema pabotbl a3Ttana 2 B

Map.102 3anporpaMMmnpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
Bpema pabotbl a3tana 3 B

Map.103 3anporpaMMnpoBaHHOM pexume| 0~6000 c 01c Oc C1p.116
paboThbl
Bpema pabotel o9tana 4 B

Map.104 3anporpaMmmMmMpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
Bpema pabotbl a3tana 5 B

Map.105 3anporpaMMmnpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
Bpemsa pabotbl a3Ttana 6 B

Map.106 3anporpaMMmnpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
Bpema pabotel 9tama 7 B

Map.107 3anporpaMmMMpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
Bpemsa pabotbl a3Ttana 8 B

Map.108 3anporpaMMmnpoBaHHOM pexume| 0~6000 c 01lc Oc C1p.116
paboThbl
®yHkums  BblBopa  yrnpaBneHus

MNap.110 . 0,1,2 1 1 Ctp.118
4acTOTOW Ha NaHenu ynpasneHus

Nap.111 Bpemsa pasroHa/TopmoxeHus atanal 0~600 ¢ 0.01c¢/ 0 Crp.116
1 /0~6000 c 01lc

Nap.112 Bpemsa pasroHa/TopmoxeHus atanal 0~600 ¢ 0.01c¢c/ 0 Crp.116
2 /0~6000 c 01lc

Nap.113 Bpemsi pasroHa/TopmoxeHus atanal 0~600 c 0.01 ¢/ 0ec Crp.116
3 /0~6000 c 01c

Nap.114 Bpemsa pasroHa/TopmoxeHus atanal 0~600 ¢ 0.01c¢/ e C1p.116
4 /0~6000 c 01lc

Map.115 Bpemsa pasroHa/TopmoxeHus atanal 0~600 ¢ 0.01c/ 0ec C1p.116
5 /0~6000 c 01lc

Map.116 Bpems pasroHa/TopmoxeHus atanal| 0~600 c 0.01 ¢/ 0 Crp.116
6 /0~6000 c 01c

Nap.117 Bpemsi pasroHa/TopmoxeHus atanal| 0~600 ¢ 0.01 ¢/ 0 Crp.116
7 /0~6000 c 01c
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lNepeyeHb napamempos

3Hay
Homep [wanasoH MwuH. 3HayeHus No | HaCTPOWKK
HassaHne . Crp.
napameTpa HacTpoek HacTpovika | ymomnyaHuio |nonb3oBaTte
ns
Map.118  |B / g | 07000 001l 0 Crp.116
ap. eMs1 pa3roHa/TOpMOXeHUs aTana ¢ TP.
P P P /0~6000 ¢ 0.1lc P

Map.119 PesepBHbIii
Map.120 Bpems 3agepKku BbIXOOHOMO curHana 0~3600 ¢ 0.1c Oc C1p.92
Map.121 HanpaBneHve osmxkeHns 0~255 1 0 Ctp.116
Map.122 Bbibop uukna 0~8 1 0 Ctp.116

Bbibop HaCTPOMKHN BpPEMEHU
Map.123 0,1 1 0 C1p.116

pasroHa/TopMOXeHus
Map.125 PesepBHbI

Bbi6o HKUMM  MHOTO(YHKLMOH.
Map.126 Py Py 0~39 1 5 Ctp.110

knemmbl AU

Bbibop  yHKUMM  MHOTFOCPYHKLMOH.
Map.127 y y 0~39 1 8 Ctp.110

knemmbl RT

Bblbop  yHKUMM  MHOTFOCPYHKLMOH.
Map.128 y y 0~39 1 7 Ctp.110
knemmbl MRS

Bbibo HKLUMKN MHOTOMYHKLIMOH.
Map.129 PPy 2l 0~15 1 0 C1p.92
knemumbl  RUN

Bbi60 HKUMM  MHOTO(YHKLMOH.
Map.130 PPy by 0~15 1 2 C1p.92
knemmbl  FU/10X

Map.131 YacToTa atana 1 0~400 Iy 0.01 Ty 0ly C1p.116
Map.132 YacTtoTa atana 2 0~400 Ty 0.01 Ty 0luy C1p.116
Map.133 YacTtoTta atana 3 0~400 Ty 0.01 Ty 0luy C1p.116
Map.134 YacToTa atana 4 0~400 Iy 0.01 Ty 0ly C1p.116
Map.135 YacTtoTta atana 5 0~400 Ty 0.01 Ty 0ly C1p.116
Map.136 YacTtoTa atana 6 0~400 Ty 0.01 Ty 0ly C1p.116
Map.137 YacToTa atana 7 0~400 Iy 0.01 Ty Oly C1p.116
Map.138 YacTtoTa atana 8 0~400 Ty 0.01 Ty 0ly C1p.116
CMelleHre 3afalollero curHana  no
Map.139 0~100% 0.1% 0% C1p.85
HanpsKeHWHo
YcuneHue 3agawollero curHana — no
Map.140 0.1~200% 0.1% 100% C1p.85
HanpsKeHuto

NMpunoxeHue 1 NepevyeHb NapameTpoB
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[NepeyeHb napamempos

3Hau
Homep [Ownana3soH MuH. 3Ha4yeHus no HaCTPOWKHK
HassaHve . Crp.
napameTpa HacTpoek HacTpoWika yMOnyaHuio | nonb3oBaTte
ns
MonspHocTb cMmeLleHnd
3apatoLlero curHana no
Map.141 0~11 1 0 Ctp.85
HanpsPKeHWIO M peBepc 3afaroLum
CUrHanom
Map.142 CkopocTb 8 0~400 4 0.01Ty 0luy C1p.52
Map.143 CkopocTb 9 0~400 N, 99999 0.01 Ty 99999 C1p.52
Map.144 CkopocTb 10 0~400 Iy, 99999 0.01 Ty 99999 Ctp.52
Map.145 CkopocTb 11 0~400 Nu, 99999 0.01 Ty 99999 C1p.52
Map.146 CkopocTb 12 0~400 N, 99999 0.01Ty 99999 C1p.52
Map.147 CkopocTb 13 0~400 Iy, 99999 0.01My 99999 Ctp.52
Map.148 CkopocTb 14 0~400 Nu, 99999 0.01 Ty 99999 C1p.52
Map.149 CkopocTb 15 0~400 N, 99999 0.01Ty 99999 C1p.52
Map.150 Bbibop pexvma nepesanycka 0~221 1 0 C1p.98
DyHKUMS npaeneHnss  Hynesowu
Map.151 y yip Y 0,1 1 0 Ctp.119
CKOPOCTbHO
4%
7.5kBT 1 HMXe
HanpsbkeHue npu  ynpaBneHuu
Map.152 . 2% Ctp.119
HyneBOn CKOPOCTbIO 0~30% 0.1%
11 kB1~55 kBT
1%
7.5kBT 1 HuXe
YcTpaHeHue owmnbok npu nepenave
Map.153 0,1 1 0 C1p.65
[NaHHbIX
Map.154 Bbi6op npotokona Modbus 0~5 1 4 C1p.65
OnpeneneHve NpeBbILLEHMS
Map.155 0,1 1 0 Ctp.119
MOMEHTA HarpysKku
Bpems onpegeneHusi npeBbilLeHNs
Map.156 0~5 1 4 Ctp.119
MOMEHTA HarpysKku
Bbibop  MOCTOSIHHOM  BpemMeHwu
Map.157 0~200% 0.1% 0% C1p.120
(bunbTpa BHELLHMX KNeMM
Map.158 3alyuTa oT camoxoja 0.1~-60¢c 0.1c lc Ctp.121
Map.159 PyHKUMS dHeprocbepexeHuns 0~200 1 4 Ctp.121
TokoorpaHuyeHue npu
Map.160 0~150% 0.1% 100% C1p.98
nepesanycke

NMpunoxeHue 1 NepevyeHb NnapameTpoB
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lNepeyeHb napamempos

3Hay
Homep [Ownana3soH MuH.  [3HauyeHust No|HaCTPOrKN
HassaHuve CTp.
napameTpa HacTpoek HacTpovikal ymonyaHuio [nonb3oBat
ens
Map.161 Bbibop yHKLMM MHOFOPYHKLMOH. Ancnnes 0~10 1 0 Crtp.122
Map.162 CpepaHsas yactota 2 0~400 Ny, 99999 0.01 Ty 99999 C1.p.57
Map.163 BbixogHoe HanpsXeHue 2 Ha cpedHen YactoTte 0~100% 0.1 0 Ctp.57
Map.164 CpepaHsas yactota 3 0~400 Ny, 99999 0.01 Ty 99999 C1p.57
Map.165 BbixogHoe HanpsixeHne 3 Ha cpefHeln YactoTe 0~100% 0.1 0 C1p.57
Map.166 CpepaHsas yactota 4 0~400 Ny, 99999 0.0y 99999 Ctp.57
Map.167 BbixogHoe HanpsikeHue 4 Ha cpefHen YyacToTe 0~100% 0.1 0 C1p.57
Map.168 CpepaHsas yactota 5 0~400 Ny, 99999 0.01 Ty 99999 C1p.57
Map.169 BbixogHoe HanpsxeHue 5 Ha cpegHen JyactoTte 0~100% 0.1 0 C1p.57
Map.170 Bei6op MNA-perynmposaHns 0,1,2 1 0 Ctp.123
Bbibop HanpasneHus aencrTems
Map.171 0,1 1 0 Ctp.123
MAO-perynatopa
M Koa WLUMEHT YCUMNEHUS MpPOMOPLINOH.
Map.172 A (b(bv y poriop 1~100 1 20 C1p.123
COCTaBNALLEN
MAO TlNocTtosiHHaa BpeMeHn WHTerpanbHONn
MNap.173 . 0~100c 01lc lc Crp.123
COCTaBNSALLEN
M MoctosiHHas  BpemeHn  anddepeHu.
MNap.174 A . P bepep 0~1000mc 1 mc 0 Crp.123
COCTaBnawLen
Map.175 YpOBEHb aHOMarnbHOro OTKIIOHEHUS 0~100% 0.1% 0 C1p.123
Map.176 MpoaomKUTENBHOCTb OTKMOHEHNS OT HOPMbI 0~600 c 0.1s 30c C1p.123
Map.177 Pexum paboTbl B Criydae OTKIOHEHUS OT HOPMbI 0,1,2 1 0 Ctp.123
Mopor cpabaTtbiBaHWa AnNs nepexoda B Pexum
Map.178 0~100% 0.1% 0 Ctp.123
OTKMIOYEHUs BbIXxoaa
Map.179 Bpemsi cpabaTbiBaHMs NS OTKIOYEHUS BbIXoAa 0~255c¢ 0.1s 1s C1p.123
Mopor cpabaTbiBaHMSA ANst OTMEHbI OTKITHOYEHUSA
Map.180 0~100% 0.1% 90% C1p.123
BbIx0o4a
Map.181 YpoBeHb nepeboes B paboTte 0~120 Ty 0.01Ty 40 Iy, C1p.123
50Mu/600My
BepxHas npegenbHo ponyctumas BenuyuHa
Map.182 0~120 Ty 0.01 Ty [(MpumeyaHn C1p.123
WHTErpUpoBaHus
e2)
[InuHa  wara  TOPMOXEHUs  yCTOMYMBOCTU
Map.183 0~10Iy 0.01 Ty 0.5Hz C1p.123
lnaBneHus
OOGHapyxeHue nponagaHnsi TOKOBOIo CUrHana Ha
Map.184 0~3 1 0 C1p.128
Knemmax__
MNap.186 |Beibop mogenu SF-G 0.1 1 0 Ctp.128
Nap.187 BapuaHT ucnonHeHns BeIXoAHOM Knemmbsl FM 0~9998 1 166 C1p.95
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Homep 3Hau
[Onana3soH MwuH. 3Ha4yeHus no
napamer HassaHue . HaCTPOMKK Cp.
HaCTpOeK |HacTponka YMON4YaHuto
pa nonb3oBaTens
Map.188|Bepcusa NO C1p.129
Map.189|PyHKuMs No ymonyaHuio 60y cnctema 0
0.1 1 Ctp.129
50 'y cucrtema 1
MNap.190|CmeLleHne BbixogHoro curHana AM 0~1400 1 0 (NMpum 4) C1p.95
Map.191|Ycunenne BbixogHoro curHana AM 0~1400 1 0 (MNpwumeu. 4) C1p.95
Map.188|Bepcus NO 0~1400 1 1335 (IMpumeu. 4) P88
Map.192|MnHMM. BXooHOE HanpsieHue Knemm 2-5 0~10 0.01 0 P118
Map.193|Makcum. BXxogHOE HanpsikeHue kKnemm 2-5 0~10 0.01 0 P118
CmMeLleHne BXOOHOMO curHana yepes Kremmbl
Map.194 hg 0~60 Iy 0.01My 0ly P118
YcuneHne BXOOHOrO cuUrHama 4epes KreMmbl 50ry/60ry,
Map.195 0~400Tuy | 0.01My P118
2-5 (Mpymeu. 2)
CmMelLleHne BXOAHOrO CurHana vepes Knemmbl
Nap.196 s 0~60 Iy 0.01 Ty Oly C1p.131
YcuneHue BXOOHOro curHana 4yepes Krnemmbl 50Iy/60ly,
MNap.197 0~400 Iy 0.01Ty C1p.131
4-5 (Mpnmeu. 2)
MunHMManbHbBIA BXOAHOM TOK Yepes Knemmbl
Map.198 0~20 0.01 0 C1p.131
4-5
MakcrmanbHbI BXOQHOW TOK Yepes KNeMmbl
MNap.199 0~20 0.01 0 Crp.131
4-5
Bbi6o HKLMN acwmpeHHoro A
Map.200 P&y P P A 0~14 1 0 C1p.133
perynaropa
Map.209|MpogomKknTenbHOCTb BepXHero orpaHndenns | 0.1~10mMuH | 0.1muH 5 MUH C1p.133
Map.210|MponomkMTEeNbHOCTD HXKHEro orpaHuyenns | 0.1~10mmH | 0.1MuH 5 MUH Ctp.133
Bpema pasroHa npu nycke nog nonHeiM[ 0.01~20 ¢ 001lc
Map.213 5¢ C1p.133
HanpspkeHnem /0.1~200c | /0.1 c
Bpemsa TopmoxeHus npu nycke nog nomnHbiM[ 0.01~20 ¢ 0.01c
Map.214 5c¢ C1p.133
HanpsXeHnem /0.1~200c | /0.1 ¢
MNap.215|MakcmanbHasa YyactoTa 20~60 'y 0.01 Ty 5lMyz C1p.133
Nap.216|MuHnmanbHas YactoTta 0~20 Ty 0.01ry, 20Ty C1p.133
[lonycTMoe OTKIOHEHME MPU MEPEKITHYEHUN
Map.217 0~20% 0.1% 0 C1p.133
inBuratens
CMeLleHNe aHarnoroBoro curHana obpaTHom
Map.223 0~100% 0.1 0% C1p.133
CBS3U
YcuneHne aHamnoroBoro cwurHana o6paTtHou
Map.224 0~100% 0.1 100% C1p.133
CBA3U
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NMpunoxeHue 1 NepevyeHb NnapameTpoB

lNepeyeHb napamempos

Homep Owana3soH MuH. 3HaueHusa no |3Hay HacTPOWKK
HaasaHue . Crp.
napameTpa HacTpoek HacTporika | ymonyaHuio | nonb3oBaTens

YcTaBka nmno perynsaTopa

Map.225 (3apaetca  4yepe3 naHenb c[ 0~100% 0.1 20% Ctp.133
KnasuaTypomn)
Bbi6o HKUMM  KOMMEeHcaunm

Map.229 P&y 0~1 1 0 C1p.136
3a3opa pegykropa
MoporoBas yacTtoTa ans

Map.230 0~400 Ty 0.01My 1My C1p.136
npekpaLleHns pasroHa

Map.231 Bpemsi komneHcaumm pasroHa 0~360 ¢ 01lc 05c C1p.136
Moporoeasa yactoTa ans

Map.232 0~400 Iy, 0.01 Ty 1Ty C1p.136
npekpaLLeHs TOPMOXEHNS

Map.233 Bpemsi komneHcaumm TopMOXeHUS 0~360 ¢ 01lc 05c C1p.136

Map.234 Bbibop dhyHKUMM HUTEYKNaa4mKa 0~2 1 0 C1p.137

Map.235 MakcumanbHas amnnuTyaa 0~25% 0.1% 10% C1p.137
Moproxka aMnnuTyabl npu

Map.236 0~50% 0.1% 10% C1p.137
TOPMOXEHWU

Map.237 [MoaroHka amnnNuTyAbl NP pasroHe 0~50% 0.1% 10% C1p.137
Bpewms pasroHa ansa|  0~360c 0.01c/

Map.238 10c C1p.137
TpaBepc-pyHKUUN /0~3600 ¢ 01lc
Bpewms TOPMOXEHUSA ansa|  0~360c 0.01c/

Map.239 10c C1p.137
TpaBepc-pyHKUUN /0~3600 ¢ 01lc
Bbibop ¢hyHKUMM BCOMOraTensHom

Map.240 0~4 1 0 C1p.138
4acToThl
Boibop  dyHKUMM  TOPMOXEHWS

Map.242 NMOCTOSHHBIM TOKOM 0~1 1 0 C1p.138
no 3anycka
Bpemsa TOpPMOXEHMSI MOCTOSHHBIM

Map.243 0~60c 0.1lc 05c C1p.138
TOKOM [0 3anycka

4% (7.5kBT n
HXe)

HanpsipkeHune TOPMOXEHUS 2%

Map.244 0~30% 0.1% C1p.138
NOCTOAAHHLIM TOKOM [0 3arnycka 11kBT~55KkBT

1% (7.5kBTn
HUXeE)

YnpasrneHue BEHTUNATOPOM

Map.245 0~3 0 0 C1p.139
oxnaxaeHus

Map.246 KoadhdbmumeHT moaynsumm 0.90~1.20 0.01 1 C1p.140

Map.247 Bpems 6nokupoBku koHTaktopa MC| 0.1~100 ¢ 01lc lc C1p.140
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NMpunoxeHue 1 NepevyeHb NnapameTpoB

lNepeyeHb napamempos

Homep 3Hau
[urana3soH MuH. 3Ha4yeHus no
napamer HaseaHue . HaCTPOWKHN Crp.
HacTpoek HacTpovika | ymonyaHuo
pa nonb3oBaTens
Map.248|Bpemsa oxungaHus nycka 0.1~100 c 01lc 05c C1p.140
[ABTOMaTU4YecKoe nepeknyeHne C
pexuma paboTtbl oT npeobpaszoBatensal 0~60 My,
Map.249 0.01 99999 C1p.140
4acTOTbl B pexXume MPsAMOro BKNHOYEHUs 99999
OT ceTu
/ABTOMaTuyeckoe nepekrnyeHne c
pexuma npsiMoro BkntoyeHust B paboty| 0~10 Iy,
Map.250 99999 0.01 99999 C1p.140
0T ceTn Ha paboTy OoT npeobpasoBaTtensi
4acToThbl
Map.251|Bbibop pexvmMa TepmonnacrasTomara 0~4 1 0 Ctp.144
Map.252|Becoson koachdULMEHT KaHana pacxoga 0~100% 0.1% 100% C1p.144
Map.253|BecoBoit koachduumneHT kaHana gaenenuns|y  0~100% 0.1% 100% C1p.144
Map.254|ConpsratoLasn Yactota 0~100 Ty 0.01Tuy 0 C1p.144
KoadhcomumeHT nogasneHms
Map.285 . 0~3 1 1 C1p.145
HM3KO4aCTOTHON BMGpaLun
KoadhduumneHT nogaBneHms
Map.286 Peb 0~15 1 0 Ctp.145
BbICOKOYaCTOTHOW BUbpaunn
PyHKUUS 3aLUTbI OT KOPOTKOTO
Map.287 Y P 0~1 1 1 C1p.145
3aMblKaHUSA
1ap.288|ouep curiana Tpesorm 0-12 1 0 Ctp.146
Map.289|Kog curHana Tpesoru - - 0 C1p.146
Bbi6op onumm otobpaxeHue ctatyca
Map.290 0~7 1 0 C1p.146
TeKyLLero curHana TpeBoru
Map.291|CraTyc Tekywiero curHana Tpeeoru - - 0 C1p.146
Mogcuer obuwero BpemeHu paboThl
Map.292 0~1439MuH IMUH 0 Ctp.147
insuratens (MuH)
Mogcuer obuwero BpemeHu paboThl
Map.293 0~9999Hen 1 neHb 0 C1p.147
lnBuratens (gHu)
Map.294|Beopg napons 0~65535 1 0 C1p.147
Map.295|HacTtpowika napons 2~65535 1 0 Ctp.147
Map.300|BbiGop pexvma ynpaBneHus gsuratenem 0~4 1 0 C1p.148
ABTOMaTMYeCKas HacTpomnka Ctp.148
Map.301 0~3 1 0
napameTpoB ABuraTtensi
[Nap.302|HomMmnHanbHas YactoTa ABuratens 0~160 0.01 0 C1p.150
MNap.303|MowHocTb aBUraTens 0~8 1 4 C1p.150
Map.304|HomunHanbHOe HanpsixxeHue asuraTens 0~440B 1B 220/440B C1p.150
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NMpunoxeHue 1 NepevyeHb NnapameTpoB

lNepeyeHb napamempos

Homep
[nanasoH MuH. 3HayeHuns no 3Hay HacTpoiku
napamerT HasBaHuve . Crp.
HacTpoek HacTpoWika YMON4YaHuto nons3oBarens
pa
50ly/600y,
[Nap.305|HomMmnHanbHas YyactoTa ABuratens 0~400 Ny, 0.01 Ty C1p.150
(MpumevaHmne 2)
[Nap.306|HoMMHaNbHbBIN TOK ABUraTens 0~500A 0.01A n.c. C1p.150
1410/1710
06/MUH
Map.307|HomuH. yacToTa BpalleHus gsuratens 0~65535 06/MUH| 1 06/MUH C1p.150
(MpumeyvaHne
2)
MNap.308|Tok xonocTtoro xoaa 0~500A 0.01A n.c. C1p.150
Map.309|conporusnenne CTATOPA 0~65535mQ 1 n.c. C1p.150
Map.310|conporvenetue POTOPA 0~65535mMQ 1 n.c. C1p.150
Map.311|NHaYKTUBHOCTL paccesHus 0~6553.5mH 0.1 n.c. C1p.150
Map.312|B3anmonHaykumna 0~6553.5mMH 0.1 n.c. C1p.150
KoahpumumeHT ycuneHus
Map.320|nponopunoHanbHOM COCTaBSOLLEN 0~2000% 1% 100% C1p.151
perynstopa 4acToTbl BpaLLeHust
MocTosiHHasa BpeMeHW UHTEerpasnsHON
Map.321|cocTaBnsiowlen perynsatopa 4acToTbl 0~20c 0.01c 0.3c C1p.151
BpaLLeHus
KonunuyectBo MMNynbCcoB, reHepupyemMbIxX
Map.350 0~20000 1 1024 C1p.152
9HKOOEepOM, 3a 06opoT aBuratens
HacTtponka pexuma BXOQHOro curHana
Map.351 0~4 1 0 C1p.152
QHKOAEpa
Bpems onpeneneHus HenpaBuIbHOIO
Map.352 0~100 ¢ 01lc lc C1p.152
curHana (Hyneson ckopocTu) kapTbl PG
YacTtoTa onpegeneHust NpeBbILLEeHNs]
MNap.353 0~30Tu 0.01 Ty 4Ty C1p.152
obopoToB
MpoaomKNTENLHOCTL ONpeaeneHns
Map.354 0~100c 0.1lc lc C1p.152
npeB.bILLEeHNA 060pOTOB
CunTbiBaHMe NapamMeTpoB B npoLecce
Map.994 Cwm. rnasy 5 --- C1p.154
KONMMpoBaHUs
3annce  napametpoB B npouecce] CMm.rmasy 5
Map.995 C1p.154
KONMpoBaHKUs
Map.996 [OumncTka xXypHana curHanoB TpeBoOrm Cwm. rnasy 5 --- C1p.155
Map.997 [Mepe3anyck npeobpasoBaTens 4acToThbl Cwm. rnasy 5 --- C1p.155
Map.998(MNonHas Huymnanusauusa napameTpos CwMm. rnasy 5 --- C1p.155
Map.999[HactuyHas nHMumManusauns napameTpoB Cwm. rmasy 5 - C1p.155
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NMpunoxeHue 1 NepevyeHb NnapameTpoB

lNepeyeHb napamempos

MNMpumedaHue 1: 3Ha4YEHUS yCUNEHNS MOMEHTA BpaLleHWsi, HOMUHaNbHOrO ToKa ABUratens u
conpoTMBNEeHns 0OMOTKM cTaTopa ykasaHbl B Tabnmue:

Twun npeobpasosatensa | lMap.0 Map.9
SF-020-5.5 K 3 24
SF-020-7.5 K/5.5K-G 3 33/24
SF-020-11 K/7.5K-G 2/3 49/33
SF-020-15 K/11K-G 2 65/49
SF-020-18.5 K/15K-G 2 75/65
SF-040-22K/18.5K-G 2 90/75
SF-020-30 K/22K-G 2 120/90
SF-020-37 K/30K-G 2 145/120
SF-020-45 /37K-G 2 170/145
SF-020-55 K/45K-G 2 212/170
SF-040-5.5 K 3 13
SF-040-7.5 K/5.5K-G 3 18/13
SF-040-11 K/7.5K-G 2/3 24/18
SF-040-15 K/11K-G 2 32/24
SF-040-18.5 /15K-G 2 38/32
SF-040-22K/18.5K-G 2 45/38
SF-040-30 K/22K-G 2 60/45
SF-040-37 K/30K-G 2 73/60
SF-040-45 K/37K-G 2 91/73
SF-040-55 K/45K-G 2 110/91
SF-040-75 K/55K-G 1/2 150/110
SF-040-90 K/75K-G 1 180/150
SF-040-110 K/90K-G 1 220/180
SF-040-132 K/110K-G 1 260/220
SF-040-160 K/132K-G 1 310/260

2. 3Ha4yeHVMe MO YMOIYaHUK 3aBUCUT OT YCTAHOBMIEHHOro 3HadeHus nap.189. Ecnu
nap.189=0, 3Ha4yeHne No ymon4yaHuo coctasndaet 60y, 4TO NPUMEHNMO OS5I CUCTEMBI
B 60I"y. Ecnn nap.189=1, 3Ha4yeHne no ymonyaHuo coctaenset 50y, 4To NpMMEHMMO
ansa cuctemsl B 502,

3. BbIbop 3Ha4veHust nap.186, cm. ykasaHus Kk nap.22.

4. MapameTpbl Nap.190 1 nap.191 - 370 NapameTpbl KanMbposku. [103TOMY 3Ha4YeHMe Mo
YMOJSTHaHUIO ANSA KaXKA0oro OTAENbHOro YCTPONCTBA MOXET OTINYATbLCS.
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MpunoxeHue 2 NepevyeHb KOAOB CUrHaNIoB TPeBOrn

CueHarnbl mpesoau

Kon

OtobpaxeHue Ha

aKkpaHe

MpnymHa

YcTpaHeHue Henonagok

ERROR

1. Huskoe nutatoLLee HanpsikeHne
2. Knemma RES BkrnitoyeHa.

3. noxon KOHTaKT Mexay naHernbio
ynpaBneHus " OCHOBHbIM
YCTPONCTBOM.

4. HewucnpaBHOCTb BHYTpPEHHEN
cetn

5.HenpaBunbHasa pabota LMY

1. ObecneubTte HopMaribHoe
aneKTponuTaHue

2. Otkntounte RES

3. ObecneybTe NNOTHBIN KOHTaKT MexXay
naHemnbl yNpaBneHWs U OCHOBHbIM
YCTPOWCTBOM.

4. 3ameHuTe NpeobpasoBaTenb YacToThl
5. MNepesanyctute npeobpasosarenb

4acToTbl

OCO

Mepesanyctute npeobpasoBarenb

Meperpy3ska no TN YyacToTbl. Ecnu cHoBa Npo3By4nUT curHan
TOKY npy L L TpeBoru, oTnpaBbTe NpeobpasoBarenb
OCTAHOBKE Ha 3aBOoA-NpPON3BOAUTENb.
e
Meperpy3ska no e
TOKY Npwv pasroHe
OC2 Tok Ha BbIxoZe B ABa pa3a bonbLue
HOMVHANBHOTO TOKa 1. Ecnn Bpemsi pasroHa nnm TopMOXeHus
Meperpyska no _ npeoGpasosarersi. CIMLLKOM KOPOTKOE, YBENUYLTE Ero.
TOKY Mpu {,‘ i LJ 2. WNsberanTe BHe3arnHoro yBenuyeHus
MOCTOSIHHO Harpysku.
3. NposepbTe knemmbl U, V 1 W Ha
CKOpOCTH
OC3 KOPOTKOE 3aMblKaHue.
Meperpyska no -
e
TOKy npw
TOPMOXEHUN
i m
MepeHanpsxeHve ITNINT poBepbTe HanpsXKeHne NUTaHus.
npu OCTaHOBKEe
it '
MepeHanpsxeHne TN T
NpW pasroHe 1. Ecnn Bpems pasroHa nnm TOpMOXeHUs
OV?2 MepeHanpskermne mexay CIMLLIKOM KOPOTKOE, YBENuYbTe Ero.
knemmon P u knemmon N 2. TpoBepbTe TOPMO3HOW PE3UCTOP
MepeHanpsxeHne
P P 3 Y] L:‘ mMexay krnemmon P n PR Ha obpbiB.

Mp¥ NOCTOAHHON 3. [poepbTe NpaBUbLHOCTb
CKopocTH 3HayeHwur Map.30 n
oVv3 Map.70.

[ I |
MepeHanpsikeHve TN

npn TOPpMOXXEHNUN
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MpunoxeHue 2 NepevyeHb KOAOB CUrHaNIoB TPeBOrn

CueHarnbl mpesoau

OtobpaxeHue Ha

cunoBoro moayna

3aluTta cmnoBoro moaynsa

Kon MpnymHa YcTpaHeHue Henonagok
3KpaHe

‘TR PaboTaeT anekTpoHHas Tennosas|W3berante onuTensHon paboTbl
MNeperpes ' ,’1 !

npeobpasoBaTens ¢ neperpyskoi

THN

MNeperpes

aBurartensd

FH

PaboTtaet ANIEKTPOHHaA Tennosasa

3alwnTa gsurartena

1. MposepbTe nNpaBUNbHOCTb
yCTaHOBMNEHHOro 3HayeHus [Nap.9 (oHo
OOMKHO coBnagatb C  HOMUHambHbLIM
TOKOM ABurartens)

2. YMeHbLUNTE HarpysKky

FAN

1. BeHTMNATOp NOBPEeXAeH, 3amMeHuTe
€ro HOBbIM BEHTUNSTOPOM.
2. Ecnm

BEHTUNATOP 386]'IOKVIpOBaH

No6bIMM 00bEKTAMK, OYUCTUTE ErO.

BHELWHUX

YCTPOWCTB

MOBTOPHbIX MOMbLITOK CBA3U.
2. MNpepBaHHas cBA3b. HapyLueH
MaKCHMManbHbIN MHTEpBan

NpoBEpPKN CBA3N.

N 3. NpoBepbTe nogknoyeHne
BEHTUNATOpa
P BEHTUNATOPA, BO3MOXHO BEHTUINATOP
HeobxoauMo 3aMeHUTb.
1. TllpoBepbTe HOMMHaAN YCTpoWCTBa
OHT BHeELUHEN Tennosoun 3aWunThbI "
aar PaboTaeT BHelwHsis  Tennosas
PaboTtaeT BHeLHASA TR aBuratensi.
3awmTa
Tennosas sawuTa 2. YMeHbLUNTE Harpysky
1. HenpasunbHas nepegava
OPT OaHHbIX. MpeBbiweHo
MakcumarnbHoe KONnM4yecTBO
C6on B pabote aor MpaBunbLHO ycTaHOBUTE NapameTpbl

nepenadvn AaHHbIX

EEP

C6ow B pabote

namM4aTu

EEF

C6ow B pabote EEPROM-namsatn

OTnpaBebTe obpaTHO Ha

3aBof-nponssoanTernb

PI1D

C6ow B pabote

MAO-perynsatopa

1. HepgoctatoyHas  MOLWHOCTb
npeobpa3soBaTens u gsuraTensi.

2. HeontumansHasa HacTpouka M0
perynsartopa.

3. HeucnpaBHOCTb BHELLHUX

YCTPONCTB

1. 3ameHute npeobpasoBatenem

YactoTel ¥  pgBuratenem  Gonblien

MOLLIHOCTM.

2. TpoeepbTe koadppuumnentol MAL

perynsitopa

1. 3. TpoBepbTe cocTosiHNe 06paTHON
CBS13M BHELLHEro ycTpoWcTBa

(HanpumMep, AaTyuK, perynarop

COI'IpOTVIBJ'IeHMﬂ) 1 nogkn4veHne
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MpunoxeHue 2 NepevyeHb KOAOB CUrHaNIoB TPeBOrn

CueHarnbl mpesoau

OtobpaxeHue Ha

Moaernb 3HKo4depa

Kon MpnymHa YcTpaHeHue Henonagok
3KpaHe
CPU . ﬂ Cnuwikom oonblune BHeLUHne
L YMEHbLUMTE BHELLHNE NMOMEXU
OwmbKka LY o 3MEKTPOMArHUTHbIE NOMEXH
g~ Cnvwkom 6onbLuas Harpyska|1. YMeHbLnTe Harpysky Asuratens.
Sawura o LT R 3 asuraTens. 2. YBenu4ybTe 3HaveHve nap.22.
neperpysok
SCP I"IpOBepre BbIXOOHbl€ KIleMMbl
Cr KopoTkoe 3amblkaHue Ha
Meperpyska no oL ,':i BbIXOZE npeobpasoBartens 4acToTbl Ha
TOKy KOpPOTKOE 3aMblKaHune
1. YMeHbLnTe Temneparypy
NTC oKpyXatLen cpegbl U ynydwmTe
e Cnuwkom BbiCOKasi TemnepaTypa|KOHAMLMOHUPOBaHWE BO3ayXa.
Meperpes LK . CUIOBOro MoAyns 2. MpoBepbTe BEHTUNATOP
CUNoBOro Moayna npeobpasosaTens Ha Hanmnumne
NoBpeEXOEHUN.
1. Cnuwkom 6Gomnblas Harpyska
OL2 1. YMeHblunTe Harpyaky gsuratens.
asurartensi. .
2. MpaBunbHO OTKOppEeKTUpynTe
CrnVLLKOM ﬁ ] 5 2. YcTaHoBMNEHHbIEe 3HavYeHus
1N E' yCTaHOBMeHHble 3HadeHuns [lap.155 n
BONbLLOA MOMEHT Map.155 " Map.156 Map.156
HeLenecoobpasHbl.
Harpysku
CvrHan TpeBorv ot ' CurHan TpeBorm oOT TopMmo3Horo|OTnpaBbTe obpaTtHo Ha
TOPMO3HOTO L pesucTopa (pene) 3aBOA-NPOM3BOANTENb AN pEMOHTA
peaucTopa (pene))
IPF ' a ' KpaTtkoBpemeHHoe nponagaHve
- MpoBepbTe CUCTEMY SMEKTPONUTAHNUS
C60i nUTaHS L | MUTAIOLLIErO HaMPSHKEHNS
CPI’ 1. NpoBepbTe NPOBOAKY.
' lj HevcnpaBHas pabota .
C6oi B paGote L ' 2. MNpoBepbTe HaCTPOKKy NapameTpoB.
' nporpammHoro obecneyexus LIMY
3. YMEeHbLUMTE BHELLHWNE NMOMEXW.
uny
AEr
HenpasunbHoe il HenpasunbHoe noaknoveHne
h E i Cwm. onucaHue k nap.184.
MOMKMoYeHNe aHanoroBoro Bxoga knemmbl 4-5
Kknemm 4-5
He i~ He cooTBeTcTBYHOLWAA MOAeNb
'Q ! " MpoBepbTe 3HayYeHue nap.351
COOTBETCTBYIOLLAS SHKoAepa
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MpunoxeHue 2 NepevyeHb KOAOB CUrHaNIoB TPeBOrn

CueHarnbl mpesoau

OtobpaxeHue Ha
Kon MpnymHa YcTpaHeHue Henonagok
3KkpaHe
HenpaBunbHbIii Q ~ 3 HenpaBunbHbIM curHan obpatHon  |CM. onucaHne napameTpoB ynpaBneHus
curHan obpaTHoit LI T B cBA3M kapTel PG ¢ obpatHoi ceasbio nap.350~nap.354.
cBsA3Kn KapTbl PG
Cnuwkom
BonbLuoe Crnuwikom 6orbLuoe
Cwm. onncaHue napameTpoB
OTKJIOHEHUue Q I | OTKITOHEHME CKOPOCTHU Mpwn .
'y J pasne ¢ oBpaTHOV ynpaeneHus ¢ obpaTHO CBA3bIO
yrpasrieHum THOW
ckopocTi nipu nap.350~nap.354.
yrnpasrieHnm ¢ CBA3bI0
obpaTtHon
CBA3bIO
MpnmevaHue: 1. B npeobpasoBaTtensax MOLHOCTLIO Huke 40n.c. curHan Tpesorn BE — 310 curHan

TPEBOM TOPMO3HOTO pPe3ncTopa, a Bbilwe 40mn.c.— 3To curHan TpeBorun pene.

2. Tpyn BO3HWKHOBEHUWN BbIlLEYKA3aHHbIX CUrHaNoB TPEBOrM mnpeobpasoBaTenb
4yacToTbl OCTaHaBnuBaeTcs. MicnpaBnsinTe 3TW OWMOKN B COOTBETCTBUM C YKa3aHHbLIMM
BblLe crnocobamu.

3. Ecnu oTtobpaxaeTcsa koA curHana TpeBOrM, KOTOPOro HET B CNUCKE, CM.
nap.288~nap.291.
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NMpunoxeHune 3 Henonagku n nx yctpaHeHune

Henonadku u ux ycmpaHeHue

Henonagka O6beKT NpoBepkn
MpoBepbTe HanpsikeHne NuTaHus Mexay knemmamu R, S n T. Ybegutecs,
MpoBepbTe
yTO MHAMKaTop Power cBeTuTcs.
CUMOBYIO Lenb
MpoBepkTe NPaBUNBbHOCTL MNOAKMIOYEHNS ABUraTens.
MpoBepbTe MpoBepbTe Harpysky. Ecnu Harpyska cnuwkom 6onbluas, yMeHbLUNTE ee.
Harpysky MpoBepkTe, 4TObLI Ban He Obin 3abrnoknMpoBaH.
Ybepgutecb, 4To cTaptoBas 4actota (nap.13) He npeBblwaeT 3afaHHYyHo
4YacToTy.
MpoBepbTe NpaBWbHOCTb HACTPOeK pexnma paboTel (nap.79).
MpoBepbTe YBepgutech, 4TO MakcumaneHas 4YactoTa (nap.1) He yctaHoBneHa Ha 0.
HaCTPOWKM MpoBepbTe, 4TOOBLI He Oblna BbiOpaHa YHKUMA GROKMPOBKM OBpaTHOro
napameTpoB BpaweHuns (nap.78).
MpoBepbTe NpaBUbHOCTL HAacTpoek KoaddULMEHTa CMELLEHNS U YCUNEHUS
[euratenb He
(nap.192~nap.199).
BpaLlaeTcs
MpoBepbTe NpaBMbHOCTb HACTPOEK CKayka YacToTbl (nap.91~nap.96).
MpoBepbTe, 4tO curHan octaHoBkM (MRS) He BkntodeH. (CBA3aHHble
napameTpbl nap.80~nap.84, nap.86, nap.126~nap.128)
MpoBepbTe, 4TO curHan nepesarpy3kn (RES) He BkntodeH. (CBasaHHble
napameTpbl nap.80~nap.84, nap.86, nap.126~nap.128).
Y6eauTtecnb, 4TO He cpaboTan BHELHUA 3alMTHBIN BbIKNoYaTernb.
MpoBepbTe Uenb
MpoBepbTe, 4TO BbIKNOYEH uWHAuKaTtop ALARM, n He BbINnonHsaeTcd
yrnpaBneHus
nepesanyck.
Y6eauTtech, YTO CUrHan 3agaHus YacToTbl NnogaeTcs .
MpoBepbTe npaBunbHocTb curHana STF/STR. ( CeaA3aHHble napameTpbl
nap.80~nap.84, nap.86, nap.126~nap.128)
lMpoBepbTe NoAKMYeHe Lenu ynpasneHus.
HenpaswunbHoe MpoBepbTe NpaBuUbHOCTL NOoAKMYEHUS a3 BbIXoAHbIX knemm U, V n W.
HanpasneHve MpoBepbTe NPaBuUNbHOCTL NOAKMYEHNS MYyCcKOoBbIX knemm (STF 1 STR).
BpaLlleHuns gsurartens
MpoBepbTe Harpysky. Ecnu Harpyska cnuwkom 6onbluas, yMeHbLINTE ee.
YacToTa BpalleHus He|llpoBepbTe NPaBUNbHOCTb HACTPOWKN TOKOOrpaHu4eHus (nap.22).
yBenuynBaeTcs MpoBepbTe NPaBUNbHOCTbL HACTPOWKN MYCKOBOro MoMeHTa (nap.0).
MpoBepbTe NPaBUNbHOCTbL HACTPOVKN MakCcUMarnbHOW YacToThl (nap.1).
PasroH/ TopmoxeHue|llpoBepbTe BpeMs pasroHa/TopmoxeHus (nap.7, nap.8). OHO He [OMKHO ObiTb CIIULLIKOM
asuratens ManeHbLKUM.
npoucxogut MpoBepbTe NPaBUNbHOCTbL HACTPOWKN XapaKTepUCTMKK pasroHa/TopMmoxeHus (Map.29).
HepaBHOMEPHO MpoBepkTe, YTOOLI HA BXOAHOW CUrHan 3agaHus He BAMANN NOMeEXMU.
MpoBepbTe Harpysky. Ecnu Harpyska cnuwkom 6onbluas, yMeHbLINTE ee.
Cnvwkom  6onbLuoi|lpoBepbTe, coBNagaeT N MOLWHOCTb Npeobpa3oBaTens YacToThl U ABUraTens.
TOK ABuratens MpoBepkTe HacTpovikn nyckoBoro MmomeHTa (Map.0). 3HayeHne He AOMKHO ObiTb  CIIULLKOM
fonbLuoe.
N3meHeHne wyacToThl|[TpoBepbTe, YTOOLI HA CUrHan 3agaHus YacToTbl HE BNMSNY NOMEXW.
BpalleHns BO Bpems|YbeauTech, YTO Harpyska He MeHseTcs.
paboThbl MpoBepbTe NPaBUNbHOCTL MNOAKMIOYEHNS CUNOBOW LIenw.
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MNMpunoxeHue 4 [lononHnTenbHoe obopyaoBaHue

HononHumernsbHoe obopydosaHue

1. MNnata pacwupeHna (YctaHaBnuBanTe napameTpbl B 3aBUCUMOCTU OT MOAKIHOYEHHOM
nnaTbl paclUMpeHnNs N COOTBETCTBYIOLLNX (DYHKLNA.)
1). MNnata pacwwupenua PMO1 gns TepmonsiactaBToMaToB

Twn Howmep
PyHKUMS KNEMMBbI
KNnemMmbl KNemMmbl
FLOW+ Cwvrnan pacxoga +
> FLOW- CwurHan pacxopa -
§ Bbibop BxogHOro curHana pacxoga. Ecnn nepemblyka pasmellaeTca
g 1 cBepxy, curHan pacxopa Oyget paBeH 0~10B curHana HanpskeHus
T BXOOHOW Knemmbl. Ecnn nepemblyka pasmellaeTcss CHWU3Y, CUrHan Toka
E‘ Oyaet paBeH 0~1A curHana Toka BXO4HOW KNEMMbI.
3‘% PRESSURE+ | CurHan gaBnenus +
% PRESSURE- | CurHan naBneHus -
E Bbibop BxogHoOro curHana gasneHus. Ecnv nepembiuka pasmellaercsa
g cBepxy, curHan gasneHus 6ynoetr paBeH 0~10B curHana HanpsxeHus
)2 BXOOHOW Krnemmbl. Ecnv nepembluka pasmellaeTcs CHu3y, curHan
nasneHnst Oyget paseH 0~1A curHana Toka BXOOHOW KNeMMbI.

MprmeyaHue: JetanbHyo MHOOPMaUMIO CM. B MHCTPYKLMM K NNate paclumpeHus ans
TepmMmonnactasTomatos PMO1.

3akasHoun ko,

Ne Mopenb HanmeHoBaHue getanu 3akasHou ko
nnarta pacLmpeHnst ans

1 PMO1 LNKSFPMO1
TepmonnactasTomaTta PMO1

MpunoxeHue 4 lononHuTenbHoe o6opyaoBaHue
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HononHumernbHoe obopydosaHue

2). MHorokaHanbHas nnata ynpaeneHusi BEHTUNSTOPaMM U BOASHBIM HAOCOM

HaumeHoBaHne
Ne knemmbl CopeprkaHue
KnemMmbl

BbixogHas knemma
Al1~A8 penemnHoro
BbIKIO4aTens

Wcnonbayetca Ansa ynpaeneHus BHELUHUM 3MNeKTPOMarHUTHbIM
nepekrnoyaTtenem unu perne. A1~A8 cooreetcteyeT RY1~RYS8.

O6Las BbiIxoaHas C1 - obuwasa knemma ana Al n A2. C2 — obwasa knemma ans

Cl1-C4 Kremma penemHoro A3 n A4. C3 — obuwasa knemma ana A5 n A6. C4 — obuias
BbIKNoYaTens knemma gna A7 n A8.

OTa knemma nogknw4yaetcss kK knemmam SU wu  SE

SOl u SEI Knemma pacwupeHnusi | npeobpasoBatens uvactotbl (nap.40=12) ansg ynpaBneHus

curHanom ¢ RY8.

Mpumedanue: 1. [eTanbHylo MHOPMaUMIO CM. K MHCTPYKUMM K MHOrOKaHanbHOW KapTe YynpaeneHus
BEHTUNATOPAMW U BOASHBIMU HACOCaMMm.
2. Mpwv noakntoveHnn aByx U 6onee ABUraTenen, criedyeT 3aKopoTUTb OBLLYHO KIeMMYy.

3akasHomn Kopa;:

Ne Mogenb HaunmeHoBaHue getanu 3aKkasHon ko

MHorokaHanbHas nnarta ans
1 WS01 LNKSFWS01
BEHTUNATOpa 1 BoAAHOro Hacoca.

MNMpunoxeHue 4 [lononHnTenbHoe obopyaoBaHue
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HononHumernbHoe obopydosaHue

3). Nnata pacwwupexHna PGO1

DCM B0 40 T1 ¢1 AT A1 pey yp

HavmeHoBaHue
KNnemMmbil

Onucanue

MutaHne aHkogepa (ucnonb3ynte JP1 ona nepekntoyeHus Ha 12B nnu 5B)
VP BbixogHoe HanpsibkeHune : +12B+5% 200mA
+5B+2% 200mA
Obwaa knemma 3asemrneHus Ofs UCTOYHMKA nuTaHus u curHana (obpawaem
DCM BHUMaHue, krnemma DCM, KoTopad HaxoguTca creBa, 9TO 3a3eMfieHue AJis

BbIXOAHOW KNeMMbl AenuTens YyactoTa).

Al, Al

Bl, Bl BxogHasi knemma curHana aHkogepa

C1,C1

A0,BO BbixogHas knemma curHana genutens 4actoTbl.

3akasHou koA

Ne Mopenb HanmeHoBaHue getanu 3akasHon ko

1 PGO1 MnaTta pacwupexns PGO1 LNKSFPGO1

MNMpunoxeHue 4 [lononHnTenbHoe obopyaoBaHue

HononHumernsHoe obopydosaHue
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2. NaHenb ynpaeneHus, hukcupytowasa noactaBka n kabenb

3akasHoun koa

Ne Mogenb HanmeHoBaHue getanu 3aKkasHon ko
1 DUO1 MaHens ynpasnexHna DUOL LNKDUO1
dukeunpyrowas nogcraBka
2 DUO03S Pytow A LNKDUQ3S
(DU01/DU02/DU03/DU03B)>

2). MNMaHenb ynpasneHua PUOL:

OHz
OA
oV

MONO  EXTO  PUO
SETO  REVO FWDO

A REV ~ FWD
|G Ga— i a—
STOP

v MON  RESET
[— c—

parameTeR N SH-PUOT

Sl

MNMpunoxeHue 4 [lononHnTenbHoe obopyaoBaHue

LononHumenbHoe obopydosaHue
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3akasHoun kof,

Mogenb HaunmeHoBaHue getanu 3aKkasHol kog

KomnnekT naHenu
1 SH-PUO1 LNKSHPUO1
ynpasneHus PUOL

3). CBL: Kabenb (Mcnonb3yeTca ¢ NaHesnbio yrnpaBrieHns)

—

Il il

re—m
E—
Fre—m

T—
T—

3akasHon koA

Ne Mogaenb HanmeHoBaHne getanu 3aKkasHon ko

1 SSCBLO1T Kabenb (gnuHa: 1.5 m) LNKSSCBLO1T
2 SSCBLO3T Kabenb (anuHa: 3 m) LNKSSCBLO03T
3 SSCBLO5T KabGenb (anuHa: 5 m) LNKSSCBLO5T
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NMpunoxeHue 5 CooTBeTCTBME €BPONENCKUM CTaHAApTaM KayecTBa

Coomeemcmeue Hopmam EC

Hactoswmin npeobpasoBaTesib 4acTOTbl COOTBETCTBYeT cTaHAapTam KadectBa EC. HopmaTtuBHbIe
DOKYMEHTbI:

OnpektnBa EC no Hu3KOBONbLTHOMY ob6opyaoBaHuiw 2006/95/EC & [HOupektmBa EC no
aneKTpoMarHUTHon coBmecTumocTn 2004/108/EC

1. OnektpomarHutTHasi coeMecTumocTb (AMC):

(1). B koMnnekcHbIX cuctemax npeobpasoBaTernb YacToThbl He ABMSETCA PYHKLUMOHANBbHO HE3aBMCUMbIM
ycTpoinctBoM. Kak npaBuno, OH OAMH M3 KOMMOHEHTOB LUKadha ynpasneHna u BMecTe C Apyrumu
YyCTpOMCTBaMK ynpaenser obopyagoBaHMeM. Haila KomMnaHus cyMTaeT, YTO He BCE AUPEKTUBbLI MO
3NEKTPOMarHUTHOM COBMECTUMOCTM CTOUT NPUMEHATL K Npeobpa3oBaTento YacToThl. B ¢BA3U ¢ aTuMm,
Haknenka EC Ha npeobpa3oBaTerie 4acToTbl HE UMeeT AOMNONTHEHWNNA.

(2). CoBmecTMOCTb:
HeTt HeobxogumocTn, 4Tobbl NpeobpasoBaTenb YacTOTbl COOTBETCTBOBAN BCeM AnpekTMBam no AMC.
HecmoTpa Ha 3TO, Haknewka [OSbkHA MPUMCYTCTBOBaTb Ha OOOpPyLOBaHMM, KOTOPOE COOTBETCTBYET
avpektmeam no OMC, u rge wucnonb3yetca npeobpasoBatens 4acTtoThl. Komnavua moxeT
npeaocTaBuUTb [AaHHble 3MNEKTPOMArHUTHOIO KOHTPOMA M PYKOBOACTBO MO 3Kchnyatauuw, rge
coAepXuTCca MHOpPMaLNs Mo 3NeKTPOMarHMTHOM COBMECTUMOCTU AN ObICTPON M NPOCTON YCTaHOBKU
npeobpasoBaTersi YacToTbl.

(3). YkasaHusa no ycTaHoBKe:
[ns yctaHOBKM NnpeobpasoBaTtensi 4acToTbl CnegynTe criedyowum yKasaH sm:
NCMonb3ynTe NOMEXONOAABMAIOLWNA PUNBLTP, COOTBETCTBYOLWMI cTaHaapTam EC.
Kabenb mexay asuratenem n npeobpasoBaTenem 4acToTbl AOMKeH ObiTb 3kpaHupoBaH. Kpome Toro,
cnegyeT BMeCTe 3a3eMnuTb KNemmy Asuratenst u knemmy npeobpasoBartens 4acToTbl. Vicnonbaynte
MUHUMAanbHO KOPOTKMIA kabenb. PasmecTute npeobpasoBaTernib 4acToTbl B MeTanMYeCcKuin Lwkad,
npegBapuTenbHO 3asemneHHbIn. OH NOMOXET NpegoTBpaTUTb MOMEXM OT U3MYyYEeHUs.
[na nogaBneHns noMex ncnonb3ynte mexaydasHboli ounsTp 3amTbl OT MOMEX HA KITEMMeE UCTOYHMKA
NUTaHWS U MarHMTHOE KOMbLO Ha BxoAe M Bbixode. Bce curHanbl n cneundukauus unsrpa onvcaHsl B
PYKOBOACTBE MO JKCMnyaTaumu.

2. [mpekTuBa Nno HU3KOBONbLTHOMY 060PYA0BaHMIO:

(1). CooTBeTCTBME AMPEKTUBAM MO HN3KOBOSIBTHOMY O060PY40BaHNIO:
HacTosILLu NpeobpasoBaTenb YacTOTbl COOTBETCTBYET AUPEKTUBAM MO HU3KOBOMNLTHOMY 060PYA0BaHMIO.

(2). CoBmecTMMOCTb:
Hawa koMnaHus BbINnonHAET TpeboBaHUS AUPEKTUB MO HU3KOBOMNLTHOMY 060pyA0BaHMIO.

(3). Onucanwve:
[na npepoTBpalleHns yaapa 9rekTpMYecKMM TOKOM OOHOW 3alMTbl OT yTedek HegocTaTodHo. [ns
3aWmMTbl He0BXO0OMMO elle 3a3eMIeHune.
Kaxxabii npeobpasoBaTernb YacToTbl HEOOXOAMMO 3a3eMniATb OTAENbHO (HE coeauHanTe aBa un bonee
Kabens 3asemneHns).
Mcnonb3yiite aBTOMaTUYECKWU BbIKOYATENb U 3NEKTPOMAarHUTHbIA KOHTaKTOpP, COOTBETCTBYHOLLNN
Hopmam EN vnu IEC.
Mcnonbayiite npeobpasoBaTtenb YacTOTbl B YCIOBUSX NEPEHANPsKEHUS, YPOBEHb 2, YCITOBUS C YPOBHEM
3arpsAsHeHns 2 1 nyylle.
Cneundmkaumio kabens npeobpasoBaTensi YacToTbl CM. B MHCTPYKLMWM MO 3KCnyaTauuu.
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NMpunoxeHue 5 CooTBeTCTBME €BPONEMCKUM CTaHAApTaM KayecTBa

Coomeemcmeue Hopmam EC

CE Certification Statement

N

ViacerT

Electromechanical
Technologyu

VERIFICATION OF CONFORMITY
CERTIFICATE NO: VC/2010/10/0501/CE

Applicant Name Shihlin Electric& Engineering Corporation

Address No.234, ChungLun, HsinFun, HsinChu, Taiwan, R.O.C.

Name Shihlin Electric& Engineering Corporation

Address No.234, ChungLun, HsinFun, HsinChu, Taiwan, R.O.C.
Manufacturer

Name : Suzhou Shihlin Electric& Engineering Corporation

Address : 22 Huoju Road, Suzhou New District, Jiangsu

©@shinlin

Trader Mark

Description

Product Name Inverter

. SF-020-5.5K,SF-020-7.5K/5.5K-G,SF-020-11K/7.5K-G
Model SF-020-15K/11K-G,SF-020-18.5K/15K-G,SF-040-5.5K,SF-040-
7.5K/5.5K-G,SF-040-11K/7.5K-G,SF-040-15K/1 1K-G
SF-040-18.5K/15K-G,SF-040-22K/18.5K-G

Applicable Directives Low Voltage Directive 2006/95/EC & Electromagnetic Compatibility
Directive 2004/108/EC

. Safety:EN61800-5-1:2007, EMC:EN61800-3:2004,
Applicable Standards EN55011:2007,EN61000-2-2:2002, IEC61000-4-2:2001,IEC61000-4-
3:2006, [EC61000-4-4:2006, IEC61000-4-5:2005, IEC61000-4-6:2006,
IEC61000-4-8:2001

VIACERT as the Third Party Authority ,upon the relevant request of Shihlin Electric & Engineering Corporation, Certifies

that :the test results of the above mentioned products comply with the requirement of the EN Standard ,according to EU Low
Voltage Directive 2006/ 95/EC and Electromagnetic Compatibility Directive 2004/108/EC The manufacturer is obliged to issue
a Declaration of Conformity according to the basic requirement of relative Directives and places the CE marking with his own

C€

responsibility as follows:

Date and Place of Issue
Shanghaj19/05/2010
FOR VIACERT

KELVIN GAO
GENERAL MANAGER

VIACERT TESTING& CERTIFICATION TEL:+86-21 51088618, FAX:+86-21 51801927
14E, TIANSHAN ROAD 600, SHANGHAL, P.R.CHINA 200051 EMAIL:info@via-cert.com
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NMpunoxeHue 5 CooTBeTCTBME €BPONEMCKUM CTaHAApTaM KayecTBa

Coomeemcmeue Hopmam EC

0

ViacerT

Electromechanical
Technology

VERIFICATION OF CONFORMITY
CERTIFICATE NO: VC/2010/10/0501/CE

gt Name Shihlin Electric& Engineering Corporation

Address No.234, ChungLun, HsinFun, HsinChu, Taiwan, R.O.C.

Name Shihlin Electric& Engineering Corporation

i Address No.234, ChungLun, HsinFun, HsinChu, Taiwan, R.O.C.
Manufacturer

Name : Suzhou Shihlin Electric& Engineering Corporation

Address ¢ | 22 Huoju Road, Suzhou New District, Jiangsu
@smmin @;ﬁm ©shinlin
Trader Mark gikdican

5 @Shlhlin Electric @
Description

Product Name Inverter

SF-020-22K/18.5K-G,SF-020-30K/22K-G,SF-020-37K/30K-G,
SF-020-45K/37K-G,SF-020-55K/45K-G,SF-040-30K/22K-G,
SF-040-37K/30K-G,SF-040-45K/37K-G,SF-040-55K/45K-G,
SF-040-75K/55K-G,SF-040-90K /75K -G,SF-040-110K/90K-G,
SF-040-132K/110K-G,SF-040-160K/132K-G,

Applicable Directives Low Voltage Directive 2006/95/EC & Electromagnetic Compatibility
Directive 2004/108/EC

s Safety:EN61800-5-1:2007, EMC:EN61800-3:2004,
Applicable Standards ENS55011:2007,EN61000-2-2:2002, IEC61000-4-2:2001,IEC61000-4-
3:2006, IEC61000-4-4:2006, IEC61000-4-5:2005, IEC61000-4-6:2006,
1IEC61000-4-8:2001

VIACERT as the Third Party Authority ,upon the relevant request of Shihlin Electric & Engineering Corporation, Certifies

that :the test results of the above mentioned products comply with the requirement of the EN Standard ,according to EU Low
Voltage Directive 2006/ 95/EC and Electromagnetic Compatibility Directive 2004/108/EC The manufacturer is obliged to issue

a Declaration of Conformity according to the basic requirement of relative Directives and places the CE marking with his own

C€

All modifications to the Technical File should be first submitted to the Third Party Inspection Authority to ensure further

responsibility as follows:

Date and Place of Issue
Shanghai, 19/05/2010
EOR VIACERT

s

KELVIN GAO
GENERAL MANAGER

VIACERT TESTING& CERTIFICATION TEL:+86-21 51088618, FAX:+86-21 51801927
I14E, TIANSHAN ROAD 600, SHANGHAL, P.R.CHINA 200051 EMAIL:info@via-cert.com
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NMpunoxeHue 6 CooTBeTCTBME aBCTPANMUCKUM cTaHaapTam C-Tick

Coomeemcmeue Hopmam

AscTtpanunckumn ceptudukart C-Tick

Supplier’'s declaration of conformity

For compliance levels 1, 2 and 3 in Australia

As required by the following Notices:

*  Radiocommunications Devices (Compliance Labelling) Notice 2003 made under section 182 of the Australian Radiocommunications
Act 1992,

. Radiocommunications Labelling (Electromagnetic Compatibility) Notice 2008 made under section 182 of the Australian
Radiocommunications Act 1992;

. Radiocommunications (Compliance Labelling - Electromagnetic Radiation) Notice 2003 made under section 182 of the Australian
Radiocommunications Act 1992; and

. Telecommunications Labelling (Customer Equipment and Customer Cabling) Notice 2001 made under section 407 of the Australian
Telecommunications Act 1997

Instructions for completion

» Do not return this form to the ACMA. This completed form must be retained by the supplier as part of the documentation required for the
compliance records and must be made available for inspection by the ACMA when requested.

Supplier’'s details (manufacturer, importer or authorised agent)

Company Name or mowviouaty ACMA supplier code number
Shihlin Electric (Australia) Pty Ltd |129467 |
TRADING AS Shihlin Electric (Australia) Pty Ltd
OR
Street Address ACN, ABN, or ARBN

Suite 2, Building 6, Omnico Business Park,270, Ferntree
Gully Road, Notting Hill, VIC 3168, Australia
POSTCODE 3162

’ ABN NO:58 137 152 455

Product details

Product description — brand name, type, model, lot, batch or serial number (if available)

Brand Name : Shihlin Electric & Engineering Corporation
Model Number :  SF~(X)-(Y)
SF-(X)«(Y)-G
X=Input Voltage =020 : 220V 3-Phase
040 : 440V 3-Phase
Y=Suitable Motor= 0.75K : 0.75KW
1.5K : 1.5KW ...

Description : AC MOTOR Drive

Compliance

The above mentioned praduct complies with the requirements of the relevant ACMA Standards made under the Radiocommunications Act 1992
and the Telecommunications Act 1997. These Standards are referenced in notices made under section 182 of the Radiocommunications Act and
407 of the Telecommunications Act.

Evidence of compliance is demonstrated by test reports to the following applicable standards.

Applicable standards
Standard title, number and, if applicable, number of the test report

EN 61800-3:2004 Conducter Emissions
EN 61800-3:2004 Radiated Emissions

Declaration

| hereby declare that the contents of this form are true and correct, that the product mentioned above complies with the relevant above mentioned standards and all
products supplied under this declaration will be identical to the product identified above.

Note: Under section 137.1 of the Criminal Code Act 1995, it is an offence to knowingly provide false or misleading information to a Commonwealth entity
Penalty: 12 months imprisonment

)
—

|
- /') / .
SIGNATURE CF SUPPLIER GR AGENT ;JI i ?ll L//( S Mgt }v nop— | ! Pl'O[eCt Manager
7] 71 71 r

Jung-Cheng Peng ‘ |15 Jun. 11

/
( /

ACMA form - C02 Page 1 of 1 Apri 2010
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Oarta
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nyoénukaummu
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