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BBepeHue

HacTtosiwee pykoBOACTBO NO  3KcnnyaTtauum (ganee no Tekcty — PJ)
TULLK.468157.208 P3O npegHasHayeHo Ons opraHuM3auuu npaBuiibHOM M ©e3onacHon
aKcnnyaTaumm 1 OLEHKN TEXHUYECKOro COCTOSHNA npeobpasoBaTtens 4acTtoTbl «BBepx» 950-
1750 MI'u/5850-6650 MI'y, [1] (manee no TekcTy - MY «BBEPX» UK n3genue).

PO onucbiBaeT nopagok  XpaHeHWsa, MOHTaxa, 9KchfyaTauun, TEeXHU4eCcKoro
o6CnyXMBaHUSA, MCMNONb30BaHUSE BCTPOEHHOW CUCTEMbI AMArHOCTMKM HEWUCNPAaBHOCTEN W
COOEPXUT CBeAEeHUS O KOHCTPYKUWUKM, OCHOBHbIX XapaKTepuCTUKax, Ycnosusax paboThl,
ykasaHua no cobnogeHnio mep 6es3onacHoCTW, a Takke OCHOBHble NpaBuna, MeTtoabl W
npuembl paboTbl, HeobxoauMmble AOns  MCNOMNb30BaHUA U3OENnMs MO Ha3HaYeHuto.
MponsBoguTenb ocTaBnsieT 3a coboN NpaBO Ha M3MEHEHMSI KOHCTPYKLMW M NPOrpamMHOro
obecneyenna nsgenua 6e3 npeaBapuUTENbHOrO yBeAOMIIEHMS NOSNb30BaTeNen.

KoMnnekTHOCTb, pecypc, CPOoK CryxObl, y4eT paboTbl U TEXHUYECKOrO OBCNYyXMBaHUA
obopynoBaHus nsgenus otTpaxarTca B nacnopte [1].

Mepea wcnonb3oBaHMeEM wu3genust o6CRyXuBaKLWMA MNepcoHan AOSMKEH U3yy4nTb
HacTosiwee PO n caatb 3adeT no anekTpobe3onacHOCTU C KBanuuKauuen He Huxe
rpynnbl Il (HanpspkeHne go 1000 B) cornacHo MNMpaBunam TexHukn 6e3onacHocTn (aanee no
Tekcty — MTB). MNpoBegeHe MHCTPyKTaxen No npasBuniam TEXHUKM 6e30nacHOCTU AOSMKHO

Od)OpMJ'IFITbCFI B crieuunaribHOM XypHalne 3KcniyaTupyrowero nogpasgeneHua.

©
'g Ctporo cobniogante TpeboBaHMs  TexHUKM  6e3onacHoctn. [loMmHUTE, uTO
=
§ HenpaBunbHoe obpalleHne C uM3genuemMm MOryT Bbi3BaTb HE TOMbKO MOBpPEXAeHMEe
=
MaTepmanbHOro UMyLLEeCTBa, HO U Bbl3BaTb TPaBMbl U TeNeCcHbIe NOBPEXAEeHUs nepcoHana.
K onacHbiM BO3gencTBMAM annapaTtypbl npeobpasoBaTtend 4acTtoTbl «BBepx» 950-
=
% 1750 MI'u/5850-6650 MI'y, npu ero akcnnyatauumn oTHocutca CBY unanydeHne mn cetesoe
ol
< HanpsbkeHne 220 B nepeMeHHOro Toka npombiuneHHon yactoTtbl 50 u.
T
X o
HeBbinonHeHne TpeboBaHWn K YCNOBUAM TPaHCNOPTUPOBAHUS, XPaHEHUS!, MOHTaxa u

2 aKcnnyaTaumMm u3genusi MOXeT MNPUBECTU K ero MOBPEeXOEHWI W K NpekpaweHuto
m
I ~ ~
; rapaHTUrHbIX 0683aTENbLCTB M3rOTOBUTENSA-NOCTaBLUMKA HA BecnnaTHbIN PEMOHT.
& MepeyHn NPUHATBIX COKPALLEHUI N CCbINOYHBIX JOKYMEHTOB NpuBeaeHbl B KOHUE PJ.

0 Homepa cCbINoYHbIX AOKYMEHTOB B TeKCTe PO ykasaHbl B KBagpaTHbIX CKOOKax.

o
% o Hactosawee P3O paspabotaHo B cooTtBetcTtBuM C TpeboBaHuamn [OCT 2.601,

o
% 21 rocCT 2.610.
C P3 omkHO NOCTOSIHHO HaXo4UTLCS C U3AENMEM.
|
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YNyylWeHUo  BbiNyCKaemMon NpOAyKUMM,

lNpnmevaHue.

Mpeanpuatne OOO «TexHonormm PaguocBasn»  cTpemuTcs

K

noaToMy coxpaHseT 3a cobown npaso 6e3

npeaynpexneHnd rnpon3soanTb ,u,opa60T|<y K[ B 4aCTu TEXHOMNOMMYeCKnX n KOHCTPYKTUBHbIX

N3MEHEHUNN, YTO MOXET MNOBMeYb U3MEHEeHMs BHelHero Buaa msgenus, 6es yXyalleHuaA

KavyectBa wu3gernund, ero HageXHOCTU W J3KCrilyaTauMOHHbIX XapaKTepUCTUK. Takke, no

HE3aBUCMMbIM OT KOMMaHMM OBCTOATENBLCTBAM,

CBA3aHHbIM C HapyweHuem uernovyexk

NMOCTaBOK, MEHATb I'IpOVISBO,D,I/ITeJ'IeI7I n/vnn mogenu BcrnomMoraTesbHbIX COCTaBHbIX YacTen Ha

aHalrnorn4yHble.

HekoTopble napameTpbl, NpMBEAEHHbIE B PYKOBOACTBE MO 3KCMfyaTauuu, siBNSOTCS

I'Ipl/I6J'IVI3VITeJ'IbeIMI/I N HE MOTYyT CITy>XUTb OCHOBaHUEM A1 HpeTeHSMVI.
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1 OnucaHmne n pabora

1.1 HasHa4deHune

1.1.1 TpeobpasoBaTtenb 4acToThl «BBEPX»

950-1750 MI'u/5850-6650 MI'y

TULLK.468157.208 npoussoactea OOO «TexHonormm Pagmnoceasn» npegHasHayvyeH Aans

npeobpasoBaHus curHana L-guanasoHa vactoT 950-1750 My B C-gnanasoH yactot 5850-

6650 MI'y nepepatoLLero TpakTa 3eMHbIX CTaHUUIA CNYTHUKOBOW CBSA3MW.

1.2 TexHn4eckne xapakTepucTuKku

1.2.1 OcHoBHbIe TEXHMYECKME XapakTepuctumkm MY «BBepx» npuseneHbl B Tabnuue 1.

Tabnuua 1 — OCHOBHbIE TEXHUYECKMNE XapaKTepucTukun MY «BBEpPX»

HomunHanbHoe 3Ha4yeHune,
HanmeHoBaHMe napameTpa, pasamMepHOCTb
Aonyck
[nanasoH BXxoaHbIX YacTtoT, MMy oT 950 no 1750
[lmana3oH BbIXOAHbIX YacToT, ML, ot 5850 oo 6650
YacToTa retepoanHa (4actota nepeHoca), My 4900
Twun PY coeguHntenen:
-Bxog L N (f)
- Beixog C SMA (f)
- Bxog 10 MI'y BNC (f)
- KoHTp. Bbixog L SMA (f)
- KoHTp. Beixog C SMA (f)
© BonHoBoe conpoTusneHne, Om 50
§ OcnabneHune Ha KOHTPOJbHbIX BbIXoAax, ABH:
§ - KoHTp. Bbixog L 20+ 3
= - KoHTp. Bbixog C 20+ 3
BbixogHasa MoLHOCTb B To4ke komnpeccun 1 ab, obwm, He 10
= MeHee
§ KoadhpmumneHT ycunenusa, ob, He meHee 30
;:d HepaBHOMepHOCTL KOa(hpULMEHTa ycuneHna B nonoce £15
BXOAHbIX YactoT 950-1750 Mlu, ob -
3 HepaBHOMeEpHOCTb ko3ahdmumeHTa ycuneHus B nobown
@ +0,5
z nonoce 36 Ml'u, ob
§ CTabunbHOCTb KO3hPULMEHTA YCUNEHUS B AMana3oHe £ 05
Temnepatyp 1...40°C, gb, He 6onee -
Y My6uHa perynupoBkn koadduumeHTa ycunenus, ab, He 25
o § MeHee
§ = Lar perynupoBku koadpduuneHTa ycunenus, ob 1£0,5
E Pa6oTa oT BHewuHero O 10 My EcTb
AsTonepekntodeHune Ha BHewHun O 10 My npu ero £
HanMuum cTb
| =
33
jmil WY}
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HaumeHoBaHue napameTpa, pa3aMepHOCTb

HomuHanbHoe 3HaveHue,

Aonyck
WHTepdenc ANCTaHUMOHHOIO KOHTPOIS U ynpasBeHus RS-485 / Ethernet
MHTepdenc tTnna «cyxue koHTakTbl» (Dry Contact) Ectb
KCBH Bxoga / Bbixoaa, He 6onee 1,5
OTKNOHEHNE YaCTOThl Ha BbIXOAE YCTPONCTBA + 2*107
YpoBeHb NPOAYKTOB MHTEPMOAYNSALNN (OBYXYACTOTHbIN
MeToa Npu cHMXeHun Peux Ha 10 ab), obH MUHYC 28
HepaBHomepHocTb B3, He, He Gonee:
- B nonoce +/0.41 AF 5
- B nonoce +/0.5 AF 10
MNOTHOCTb MOLLHOCTM (Pa30BbIX LLYMOB reTEPOANHOB Npu
OTCTpONKe OT Hecywen, obc/l'y, He xyxe:
-npn 10Ty mMuHyc 30
-npun 100 Ny MUHYC 60
-npu 1 kly, MuHyc 70
-npun 10 klMy, MuHyc 80
- npun 100 klMy MuHyc 90
HanpspkeHne nutaHusa oT ceTn nepeMeHHOro Toka ¢
l-|aCTF())T0|71 50+1Tu, B P 22022
MakcnmanbHas notpebngemasa MoLHoOCTb, BT, He 6onee 50
[[abapuTHble pa3mepsbl 61oka, LW x ' x B, mm (482x415x44) +2
Macca, kr, He bonee 6,0

©
'é 1.2.2 3nektponutaHue MY «BBEPX» OCYLLECTBAAETCA TOKOM MPOMBbILLSIEHHON YacTOTbl
=
§ (50+£1) My wm HanpskeHnem (220+22) B. [lMotpebnsemas mowHocTb Y «BBepx» He
-
npesbiwaeT 50 BT.
g 1.2.3 W3penue obecneumBaeT yCTONMYMBYHO pabOTy M HOMMHAmNbHbIA YPOBEHb CBOMX
?.f TEXHUYECKMX XapaKTEPUCTUK B CIEAYIOLNX YCNOBUSX KCNIyaTaumm BHYTPYM NOMELLEHWUNA:
Z
;:“ a) paboyasa Temnepartypa — ot nntoc 1 go nntoc 40 °C;
6) Temnepartypa xpaHeHunsa — ot MuHyc 50 go nntoc 40 °C;

E B) gasneHue — ot 94,6 go 102,7 kMa (ot 710 go 770 mm pT.CT.);
s
§ ) OTHOCUTENbHast BNaxHocTb He B6onee 80% npu Temnepatype +25 °C.
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1.3 KomnnekTHOCTb
1.3.1 KomnnekTtHocTb noctaeku 14 «BBepx» npeacrasneHa B Tabnvue 2.

Tabnuua 2 — KomnnektHocTb MY «BBEPX»

y O603Ha4veHne
HanmeHoBaHue nsgenus (CocTaBHOM YacTu) Kon.
KOHCTPYKTOPCKOro JOKYMEHTa
lMpeobpasoBaTenb YacTOTbl «BBEPXY TNLLK.468157.208 1
950-1750 MI'u/5850-6650 MI'y,
MacnopTt TNLLXK.468157.208 T1C 1
PykoBofcTBO Mo akcnsyaTaumm TULLPK.468157.208 P3O 1

—

MpoTokon ucnblTaHn nsgenua «MpeobpasoBaTenb YacTOTbl «BBEPX»
950-1750 MI'y, / 5850-6650 MI'y, TULLK.468157.208»

Kabenb nutanmna Schuko — IEC C13

Konnaykn Ha coeannutenn PY

Konnayku Ha coegmnumntenm M&C

YnakoBka (KOpo6 KapTOHHbIN C TIOXXeMEHTaMU, NONNITUNEHOBbLIN MELLOK)

=SIN O =

1.4 YcTtponctso n pabota

1.4.1 BHewHnun Bug N4 «BBEepx» npuseneH Ha pucyHke 1.

FAFFFERERRRRRRARRRRRRNNY

| ® & R — 5. 4 %}%g -~y
(]
- I— ono ) Resmser

©
g (
S. -
g - _
'Y R A R R R R R AR RRYY !
=
g
= r
m - -4 -
I e g Qe g ,ﬂ_\g Sxon 10 My W}ML P Bonan C
4 : @Y O o
c = - A S—r’
- o o)
%I. O L —
o
s PucyHok 1 — BHewHun Bug MY «BBepx»
=
§ 1.4.2 OnwucaHue coeamHutenem lNY «BBEpx», PaACMOMOXEHHbIX Ha 3agHEen naHenu
o nagenus, npmeeneHo B Tabnuue 3. OnncaHme coeannutenen MNY «BBepx», pacnonoXeHHbIX
© Q| Ha nepenHen naHenu u3genus, npueeaeHo B Tabnuue 4.
(2]
o
§ O PacnnHoBka (UOKOneBka) pa3bemMoB npvBedeHa B NPUNoXeHun A [gaHHOro
E pykoBoAcCTBa.
|
% <
<
5|9
Z|o TNuer
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Tabnuua 3 — OnucaHune coeguHutenen MNY «BBepx» Ha 3agHen naHenu

O6o3Ha4yeHne Tun HasHaueHne
J?- BuHt M6 BUHT 00OwWwmn 3a3eMnsaoLwni.
Bxoa snektponutaHus nepeMeHHOro Toka.
~220B 50 Iy, CH1-0457 HomuHanbHoe 3HaveHune 230 B, obecneymBaeTca
pabota B ananasoHe 88-264 B 47-63 L.
Ethernet RJ-45 Bxog obmeHa n nepefaym gaHHbIX HA YCTPOMCTBO
NE8FDV-YK ynpasneHus no nHtepdgency Ethernet
RS-485 DB-9F Bxon obmeHa n nepeaaqu fAaHHbIX Ha yCTPOMCTBO
ynpasneHus no nHtepdgency RS-485
Bxopn nepefayv gaHHbIX Ha yCTPOMUCTBO
DryContact DB-9F yrnpasrieHus no nHTpedency Tmna «cyxume
KOHTaKTbI»
Bxoa 10 Ml BNC(f), 50 Om | Bxog BHeLLHero onopHoro reHepatopa 10 MMy
Bxop BY-curHana B anana3oHe YacTtoTt
Bxopg L N(f), 50 Om 950-1750 MIw.
Bbixoa BY-curHana B ananasoHe 4acTtoT
Bbixon C SMA(f), 50 Om 5850-6650 MI'LL.
Tabnuua 4 — Onncanue coegmHutenen MNY «BBepx» Ha nepegHen NnaHenu
O6o03Ha4eHune Twvn HasHaueHne
KoHTposnbHbIM Beixog BY-curHana B gnanasoHe
KoHTp. Bbixog C | SMA(f), 50 Om yacToT 5850-6650 ML,
KoHTposnbHbIM Beixog BY-curHana B gnanasoHe
KoHTp. Bbixog L | SMA(f), 50 Om yacToT 950-1750 ML,

1.4.3 CTpykTypHO-OyHKUMOHaNbLHaa cxema MY «BBepx» npeacTaBnieHa Ha pUCYHKe 2.

o R S
% KoHTp. Bbixoa L KoHTp. Bbixog C
s Asapus  O6meH no M&C SMA(f) SMA(f)
§ (KpacHbIit) (3eneHnbin)
C | LCD v knaBuatypa I
A
c
% > g [MnaTa koHTpoOnnepa ynpasneHus
ol 12v >
% 5v = RS-485 DryCont  Ynp.+ Mur.MMNY
< > x x X
= : —
x \4
Ol g Onopa 2 M&C+12v Boixoa
= 3 Moayne OF > 10 M 6,25y
s v 'y Mogyne M4 L/C
. Bxopn |
2 T Onopa 1 1,35y
§ 10 My
BM12B BN 5B

0 RS-25-12 || RS-15-5 1 ©

§ K y § Pene «cyxwmx 23 3
©| N KOHTaKTOB» o @
'é @ y ‘g’”‘ = 35| 12
z|e - &1
E Bxoa 10 My Bxog L Bbixog C

~220B 50T -
u Ethernet RS-485 DryContact BNC(f)50 OM N(f) 50 OM  SMA(f) 50 Owm
1< PucyHok 2 — CtpykTypHO-pyHKUMOHanNbHas cxema N4 «BBepx»
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Bnokom MOXHO ynpaBnaATb ABYMS pasfuyHbiMW criocobamu: € nepegHen naHenu
BPYYHYKO (floKanbHO) wW/unu 4epes MopT OUCTAHLUMOHHOIO KOHTPOMSA U yrpaBreHus.
Hactporka Ethernet — nopta npuBegeHa B npunoxeHun b [NpoTokon WHOPMaALMOHHO-
NOrM4YecKoro B3ammogencTansa no nHtepdency RS-485 npuseneH B npunoxeHun B gaHHoro
pykoBoACTBa.

He cywecTtByeT KHOMKM BbiGOpa ANCTAHUMOHHOIMO / NOKanbHOro pexuma ynpasneHus.
Ob6a pexuma ynpaBneHuss OOCTYMNHbl OAHOBpeMeHHO. [locneaHve BBeAEHHbIE HACTPOMKM

ADEeNCTBUTENbHbI HE3AaBUCUMO OT UX NPONUCXoXXOAEHUA.

1.5 CpeacTtea M3aMepeHus, MUHCTPYMEHT U NPUHAAMNEXHOCTH
M3penve cpeactBsamu NUaMepeHuin He KOMMNITeKTyeTCs.
MHCTpYMEHTbI ¥ MNpUHAONeXHOCTU, HeobxoaumMble At MOHTaxa, [OEeMOHTaxa W

aKcnnyaTaumm nsgenusi, noctaensaTca B coctase komnnekta 3UMM (npu Hannumn).

1.6 MapknpoBka n nnombupoaHmne

1.6.1 Ha N4 «BBepx» HaHeceHa MapKNpOBKa pasbeMOB, MHOEKC U 3aBOACKOW HOMeEp
npubopa B cootBeTcTBUM € TOCT 2.314-68. MapkupoBKka ycTon4ymBa B TEHEHNE BCErO CpoKa
cnyx6bl Y «BBEPX», MEXaHMYECKN NPOYHA U HE CTUPAETCH U HE CMbIBATbCH XUOKOCTAMM,
ncnosnb3yeMbiMy MpU SKChyaTauuu.

1.6.2 COOKy Ha KpenexHbld BWHT KPbIWKW, YyCTaHoBreHa OymaxHaa nnomba. He

AornyckaeTcs B rapaHTUNHbLIA Nepuo HapyLwaTb ByMaxHyto nnomoy.

©
'_
% 1.6.3 [lpn HeoBGXo0OMMOCTM OONyCKaeTCa OONOMHUTENbHAA 3awmMTa U nnomompoBaHme
E n3genua  cpenctBamu  nonb3oBatens - OymaxHbiMM  nnombamu  (3TUKETKamMu)  Unu
NIOMBUPOBOYHBIMM YaLUKaMU C HEBbICbIXaOLWEN MaCTUKON.
é 1.7 YnakoBka
g 1.7.1 T4 «BBepx» NOCTaBMSAETCS B LUTATHOW TPAHCMOPTHOM ynakoBKe MpeanpuaTus-
o
< N3roToBUTENS, U3rOTOBIIEHHOW B COOTBETCTBMU C KOHCTPYKTOPCKOM [OKYMEHTauuen Ha 91O
o nagenwve.
g 1.7.2 WNspenve T4 «BBepx» yknagblBaeTcs B MNOSIMITUNIEHOBLIE FOXEMEHTbI, U
§ ynakoBbIBaeTCs B KOPOOKy wu3 ropokapToHa. Kopobka 3aBepHyTa B MOMMITUNEHOBYHO
nnénky [OCT 10354-82, 3akneeHHONW NEHTOW MONMITUIEHOBOM C  JIMNKAM  CIIOEM
‘o]
AN
S FOCT 20477-86.
5| o
gt 2 1.7.3 Ha ynakoBo4HOW Tape wu34enusi LOSMKHbl OblTb BbICTaBMEHbl  HAAMNUCK:
§ HaUMeHOBaHWE M3roTOBUTEMNS, HAaUMMEHOBaHNE U 0B03HAYeHne n3genus, 3aBoLCKOW HOMep,
-
agpec nonyyatens, HOMep yNakoBKM M obLiee KONMYeCcTBO ynakoBok. [1pu HeobGxoanmmocTu
|< | MOxHO ykasbiBaTb gpyrue napameTpbl MOCTaBKU.
33
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2 NHCTPYKLMA NO MOHTaXy U HacTpouke nspenus

2.1 Mepsbl 6e3onacHoCTH

2.1.1 MoHTax wusgenus [OMKeH Mpon3BOAUTLCA onepaTtopamMu, LOMYLWEHHbIMU K
CaMOCTOATENIbHOM paboTe n NMELLMMN KBanndukaunoHHyto rpynny no
anektpobe3onacHocTn He Huxe |l (HanpsikeHne ao 1000 B).

2.1.2 TexHun4yeckmn obCcnyXnBaroLmMin NepcoHan Npu MOHTaXe/OeMOoHTaxe n3genus u
B npouecce ero akcnnyatauum OOrmkeH cobnogatb mepbl 6€30nacHOCTU, U3NOXEHHbIE B

AEeNCcTByoLEN HOPMATUBHON LOKYMEHTaUMn, B HacTosiwem P3O, B ToM yucne:

— YCTPaHATb NOBPEXAEHWS, 3aMEHSATb ANEMEHTbI, Y3rbl, NPUBopbLI, NPeAoXpaHUTENN 1
ApYyrue arekTpuyeckne 3nemMeHTbl M3 cocTaBa obopyaoBaHWs M3Oenus TOMbKO Mocre
OTKMIOYEHUS] COOTBETCTBYHOLUMX LIeNnen 3MNeKTPONUTaHUS, UCKIoYaoLWnNX MpsMy  Unm
KOCBEHHYI Nofayvy Ha HUX HanpsKEHUS;

— ycTaHaBnuMBaTb B annapatypy BCTaBkM MPedOXpaHUTENen, HOMUHAmNbHbIE TOKU
KOTOPbIX COOTBETCTBYIOT BENMYMHAM, yKa3aHHbIM B L] Ha annapatypy;

— He gonyckaTb NepeknoyeHme CUNoBbIX kabenen nog HanpPsHKeHNeM;

— rnocne nNpoBeAeHUss OCMOTPOB U peMOHTa nepea nopader HanpspkeHust Ha 6roku
n3genus ybeautbcs B TOM, 4YTO BCe pPaboTbl 3aKOHYEHbl, W BKMAOYEHUE MNUTAOLLMNX

Hanp;m(eHmﬁ HE noBJieyeT nopaxeHune nogen ANEeKTPU4ECKMM TOKOM WUITN MNoBpeXxaeHune

o annaparypbl;
% — NpU HapyweHUn W30NsSuMM UM Mpu KacaHUM TOKOBeAYLUMX YacTel C KOprycom
E annapartypbl usgenus, nNpuBoOASALLEM K MOSABMEHUIO MOTeHuMana Ha Koprycax npubopos,
HemeneHHO OTKMoYaTb COOTBETCTBYIOLLYIO LieMb, BKOYaTb KOTOPYHO MOXHO TOSLKO nocre
o BbIACHEHMWS MPUYNH BO3HUKHOBEHNSA HEUCNPABHOCTEN U UX YCTPaHEHUS.
§ — B Cry4ae HeobxoauMOCTU NpoBedeHUA NPOBEPOYHbIX U PErynnMpoBOYHbIX paboT noa
;:d HanpsbkeHneM go ~250 B oTHocuTensHO Koprnyca, paboTy Nnpon3BOAUTb B AUINEKTPUYECKMX
nepyaTtkax, CTOS Ha AMANEKTPUYECcKoM KoBpe, obpallas ocoboe BHUMaHWE Ha TO, YTOObI He
ol
Z o
g Bbl3BaTb KOPOTKOE 3aMblkaHWe SfeKTpu4ecknx uenen, u obssaTtenbHO B MPUCYTCTBUK
s
§ BTOPOro nvua, yMerLero okasaTb NOMOLLb NPY HECHACTHbLIX Cry4vasix.
2.1.3 MY «BBepx» OOMKEH ObITb NOOKIIOYEH K KOHTYpY 3a3eMneHns obbekta unu
'e)
S | v3genusa, B cOCTaB KOTOPOro OH BXOOUT.
©| N
'_
g3 2.1.4 O6cnyxuBalowemMy nepcoHany 3anpeLlaeTcs:
bl T}
g - — NPUMEHSATb HelwTaTHble U HeucnpasHble Npubopbl, HE MMeloLWMne NacrnopToB UMK
E ~
opMyrsipoB M OTMETOK 06 X CBOEBPEMEHHON NPOBEPKE;
| =
% <
<t
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— YCTPaHATb  MOBPEXOEHUs, OCywWwecTBNATb 3ameHy ©Onoka [MY  «BBepx» U
npegoxpaHuTenen, a Takke OTKMOYaTb M NOAKMYaTb pasbeMbl UMM NepemellaTb kabenu
NPV BKITHOYEHHOM 3MEKTPONUTaHUK;

— KacaTbCs LWTbIper pa3beMOB He3aLMLEHHBIMW PYKaMU U OAEeXO0W, He NMPUHSAB Mepbl
No 3awure OT CTaTUYEeCKOro 3NeKTpuyecTBa, MNPUCIIOHATL pa3beMbl K MOBEPXHOCTAM,
ONacHbIM B OTHOLLEHUW HaKOMMEHNSI CTaTUYECKOro aneKkTpu4ecTsa.

2.1.5 lMpn TEXHMYECKOM OBCNY>XMBaAHUN, MOHTaXE/AEMOHTaXe Wn3nenus AOSMKHbI

NPpUHAMAaTbCA Mepbl Mo 3allnTe annapaTtypbl NU30eNnAa OT CTaTUYECKOro 3fekKTpnyecTBa.

2.2 O6bwume TpeboBaHMA K pasmeLLeHmno N MoHTaxy MY «BBepx»
2.2.1 WN3pgenue npegHasHayeHo Ans pasmMeLleHmst B Kagy MoHTaxHOM 197,
2.2.2. Y «BBepx» OormkeH BblITb COEAUHEH C MarnucTpanblo 3a3eMieHus MOMELLEeHUs

obbekTa, obopynosaHHoM cornacHo gencteyowmm ctangaptam FOCT 464, TOCT 12.1.030.

2.3 Nopsagok MOHTaxa nsgenus

2.3.1 PacnakoBatb N4 «BBEpx», OOCTaBIIEHHbIN K MecTy akcnnyatauuu. Nposeputb
€ro KOMMMEeKTHOCTb, HannyMe M COXpaHHOCTb NMAomMO Ha m3genun. TuwaTenbHO OCMOTPETb
nsgenve n yéegutbCcsi B OTCYTCTBUM MEXaHUYECKNX MOBPEXOEHUN.

2.3.2 llocne TpaHCNOPTMPOBaAHUA U3genna npu  oTpuuaTtenbHOW TemnepaTtype
OKpYyXatloLlero Bosayxa nepen BKNIOYEHUEM U3AEeNUd, NpeaHasHayYeHHoro Ang pasMmeLleHms

B NMOMELLEHUN, HEO6X0ANMO BblAepiKaTb €ro B rnomMeleHnn npun temnepaTtype okpyxarLlero

©
'_
% BO3ayxa He MeHee 15 °C 1 BnaxHocTn He bornee 60% B TeyeHne Tpex-4yeTbipex Yacos.
E 2.3.3 MoHtax [M4Y «BBEpX» BbLINOMHAETCSA B CTOMKE annapaTHOM (MOHTaXXHOW)
ctaHgapTa 19 B crnefgytollen nocrnenoBaTesibHOCTU:
c — Y6eauTbCsl B OTCYTCTBMM HANPSXKEHUN NUTAHUSA B annapaTHOM CTOMKE obObekTa.
§ — BbINONHUTL MOHTaX M3genus B CTOMKE annapaTHOW COrfacHO MOHTaXXHOMY YepTexy
§ Ha CTOWKY, B KOTOPOM OH AOSMKEH ObITb YCTaHOBMEH. [1pM OTCYTCTBMM MOHTaXHOIO YyepTexa
PYKOBOACTBOBATLCA APYrMMU LOOKYMEHTaMu, onpefensiowmMmm MnornoxeHne wusgenus B
ol
z y
g CTOMKe.
S
§ — [MoakniounTb n3genune K KOHTYpy 3a3eMrsieHusi, NPOSIOXNTb COeaNHUTENbHbIE Kabenu
N NOAKNYMTbL nX K MY «BBEPX» B COOTBETCTBUM C paboyM NPOEKTHOM Ha OOBHEKT U NHBIM
‘o]
§ AOKYMEHTHOM, €ro 3aMeHsIoLUM.
© .
= o)) o ~
gr 2 — [NopgkniounTb CTOMKY annapaTHyl C annapaTypon, Bkrnodaa MY «BBepx», K LWUTY
g anekTponuTaHua obbekTa cornacHo paboyeMy MpPOEKTY WANM WHOMY [AOKYMEHTY, €ro
-
3aMeHsoLemy.
|
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3amsiHymbl

BHumaHue! Pa3bembl npu nodknovdeHuu kabenel k MY «esepx» O0O/MKHbI 6bImb

ucnoJsib3o8aHue UHCMpPyMeHmoese ons ux 3amsixku!

2.4 Nopsagok oemMoHTaxa usgenusa

[leMoHTaX u13genust BbINOMHAETCs B oOpaTHOM (MO OTHOLUEHMIO

epy4Hyro. Bo usbexaHue noepexoeHUsi pa3bemMoe 3arnpeujaemcsi

K MOHTaxy)

nocrieaoBaTtesibHOCTHU. I'Iepep, AEMOHTaXoM n3genust Heobxoanmo y6e,D,VITbCFI B TOM, YTO ero

COCTaBHbl€ YaCTu oTcoeaAnHEeHbl OT NICTOYHNKOB SHepFOCHa6)KeHI/IF|.
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3 Ucnonb3oBaHue No HasHa4YeHuto

3.1 OkcnnyaTaumMOHHbIe OrpaHN4YeHns

3.1.1 [Ona obGecneyeHna 6ecnepebonHon paboTtbl MY «BBEPX» pekoOMeHayeTcs ero
nUTaHWe OCYLLECTBMSATb OT CUCTEMbl FapaHTUPOBAHHOIO HEMNPEPbLIBHOMO 3MEKTPONUTaHUS
obbekTa nnmn oT UCToYHMKa BecnepeboriHoro nutaHuna (ganee no tekcty — UBIM).

3.1.2 OO6GcnyxuBawLMA NepcoHan M3genusa OoMmKeH nmeTb obpasoBaHMe He Huxke
CpeAHETEXHNYECKOro Mo cneunanbHOCTU PagMO3NEKTPOHMKA MW SNEKTPOTEXHMKA U UMETb
ONbIT MO 3KCcnIyaTaunm n ob6Cny>XMBaHMIO PaaNO3NEKTPOHHOIO, KOMMbIOTEPHOIO U CETEBOIO
obopyaoBaHus.

3.1.3 K camocroaTensHon paboTe C wusgenvem [ornyckawTca nvua, usydmsline
nsgenne B obbeme HacCTOAWEro pPykoBOACTBA MO 3KCnsyatauuu, npoweawme obydvyeHue
npaBunam aKchnayataumm n TeXHUYecKoro obcCcrnyxumBaHus M3genus, U3yuvBLUMA NpaBuna
TEXHWKM Be30nacHOCTM NpU aKCrnyaTauum COOPYXEHUN pagvonpennpuaTuii, a Takke BCHO
3KCnsiyaTauMoHHY0 OOKYMEHTauuMio Ha msgenue, B coctaB KoToporo BxoauT MY «BBepx»,
cAaBLIMA 3a4eT no anektpobesonacHocTn Ha rpynny He Hwxe Il (HanpshkeHne oo 1000 B)
cornacHo lNTb, npowealwme MeanUMHCKUIA OCMOTP U MHCTPYKTaX MO TEXHUKe B6e3onacHOCTH
C POCMUCbIO 3a NPOBEAEHHBIN MHCTPYKTaX B creumanbHOM XypHane.

3.1.4 O6cnyxmBarowWwmin nepcoHan Ao/MKeH ObiTb aTTecToBaH A4Sl CaMOCTOATESTbHON

paboTbl MO 3KcnnyaTauMnm W OBCMYXMBAHUIO PaAMOINEKTPOHHOMO, KOMMbIOTEPHOIO U

©
5 ceTeBoro 060pyaoBaHNS.
b
E 3.2 lNoaroToBka n3genus k paborte
3.2.1 Tlpu BbIKMHOYEHHOM NUTAHUKN BbINOMAHUTL OCMOTP MY «BBEPX» N NOAKMOYAEMOro
_ K HeMy obopyaoBaHUS Ha COOTBETCTBUE MPABUSIBHOCTU BbIMOSIHEHHONO MOHTaXa COrflacHoO
|y
Ef paboyemy NpoekTy obbekTa UM MHOMY AOKYMEHTY, €ro 3aMeHsIIoLLEMY.
Z
;ﬁ 3.2.2 HenocpencteseHHO nepen BkodeHnem MY «BBepx» B CeTb 3MeKTpOnUTaHuUs
ybeamTbCs B UCMPaBHOCTU CeTeBbIX Kabenen n B TOM, YTO BCe KOpMyCHbIe KreMMbl Brioka u
ol
fIn- CTOVMKM annapaTtHOW, B KOTOPOM OH CMOHTMPOBAH, MNOAKMOYEHbl K LWMHE 3aLlUTHOrO
s
§ 3a3emneHns obbekTa;
3.2.3 [llogaTb NUTaHWe Ha CTOMKY annapaTHYK C YCTaHOBIIEHHbIM B Hel MY «BBepx» 1
‘o] o
N | BKMOYUTL NUTaAHME WU3OEenus, YCTaHOBMB BbIKMOYaTeNb NUTaHWA Ha 3adHen naHenu B
o| N
§|S | nonoxeHun «1».
s|lw
§ - 3.2.4 TllpokoHTponupoBaTb UcnpaBHOCTb MY «BBEPX» MO CBETOBOW MHAOMKALMM HA €ro
= nepegHen naHenun (CBeYeHWe >XUAOKOKPUCTAINMYEeCKOro MHAuKaTopa, OTCYTCTBUE CBEYEeHUd
«ABapusi»).
1B
% <
<t
=
2o et
o | 0
<|= TULLPK.468157.208 PO 14
= \Wam| Nver Ne nokym. | Mognmes | darta

Konnposan dopmart A4




3.2.5 llocne skntoyeHna MY «BBepx» MNPOU3BECTU HACTPOMKY €ro rnapameTpoB Ha
npeacToswmn ceaHc paboTbl NpyM NOMOLWM OUCTAHLMOHHOMO YNpaBfeHust C BUPTYyasnbHOM
naHenu ynpasneHus ngenuemMm nunu ¢ nuuesoun naHenu ynpasneHuns MY «seepx».

3.2.6 [lpokoHTponupoBaTb YCTaHOBMEHHbIE MapaMeTpbl 4Yepe3 MeHw «[llpocmoTp

TEKYLLEro COCTOAHUA».

BHumaHue! [leped ucnonb3oeaHuem [1Y no Ha3Ha4YeHurw, Heob6xo0uMO

ebldepmamb u3odesiue 80 8K/THOYEHHOM COCMOSIHUU He MeHee 15 MUHYymM.

3.3 Ncnonb3oBaHne nsgenua rno HasHavyeHuto

B npouecce ncnons3oBaHuna N4 «BBepx» Nepnoanyeckn AomKHa OCyLLLEeCTBASATLCS:

— npoBepka paboTtocnocobHocTn MY «BBEepx» NO COOOLIEHUAM Ha Aucnnee nuueBOou
naHenw;

— npoBepka pabotocrnocobHocTn MY «BBEpPX» MO NokasaHWsaM crneunannu3npoBaHHOIo
MO KoHTpONs 1 ynpaBreHus;

— npoBepka paboTtocnocobHocTn [1TY «BBEPX» MO MNOKa3aHUAM U3MEPUTENBHOMN
annapatypsbl (aHanu3aTop cnekTpa), NOAKMIOYEHHON K KOHTPOSbHBIM Bbixoaam MY «BBepx»;

— npoBefeHne TexHn4eckoro obcnyxmsaHusa (TO) MY «BBEepx» cornacHo n. 4.

3.3.1 KnasunaTtypa

3.3.1.1 na ynpasneHna (Y «BBepx» W YCTAHOBKN NPeayCMOTPEHHbIX PEXMMOB

(napameTpoB) paboTbl UCnonb3yeTcss CTaHgapTHasi AEBATMKHOMOYHAA  KnaswuaTypa,

©
'_
§ pacrnonoxeHHasi Ha nepeaHen naHenu 6noka u npeacTaBneHHas Ha pUCYHKe 3.
C (r N\ [ N\ [ 1\
esc|| { ||ar
\ J \ J \ J
=
% 4 ~N /7 h Y 4 N
g <= X ||=>
% \. J \ J . J
S { N
5 R[|{[|ox
g \\ J \ J . Jj
§ PucyHok 3 — KnasunaTtypa N4 «BBEpPX»
0 3.1.1.2 ®yHKUMOHANbHOE Ha3Ha4YeHne KHOMOK KnasuaTypbl NpMBeaeHo B Tabnuue 5.
o
o| N
g2
]
2
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Tabnuua 5 — OyHKUMM KHOMOK KraBuaTypbl

[MukTOorpamma
Ne KHoMKK ®yHKLMOHaNbHOE Ha3Ha4YeHue
KHOMKM

1,2 - NnepemMeLLEeHne rno CTPOKe MEHHO;

- BbIGOP NyHKTa MEHIO;
3,4 - YBENUYEHNE UNWN YMEHbLLEHNE 3HAaYEHUS
napameTpa npu pegakTMpoBaHuu;
S

5 ESC - BbIXOZ, M3 MYHKTa MEHIO Ha YPOBEHb BbILLE;
| —
'SR
6 ALR - oTOBpaXKeHue crmcka TekyLLnx aBapumn;
N—
'SR
7 ) 4 - OTMeHa
N—
'SR
8 R - BXOA B PEXVM PEAKTUPOBAHMA 3HA4eHMSA
napameTpos;
N
S
9 OK - BXOA B NYHKT MEHIO;
- BBOZ, UBMEHEHHOr0 3Ha4YeHusi napameTpa

3.3.2 Nugmnkaums

©
'é 3.3.2.1 lMpn Hanunumm aBaput Ha nepegHen naHenun MY «BBepx» rOPUT KpacCHbIN
=
§ ceetoanon «ABAPUAx». [ina getanbHOro npocMmoTpa cnvcka aBapun Ha naHenu ynpasreHus
-
MY «BBEPX» HEOOXOOMMO HaXaTb KHOMKY , Ha XKW [OomkHO MosABUTBCA MEHIO
g OTOOpaXeHMs cnucka asBapun, CTpenikamu BHU3 U BHU3 MOXHO NIUCTaTb CMMCOK TEKyLUUX
E{’ aBapui. Cnmcok aBapun npuseneH B Tabnuue 6.
=
;ﬁ Ecnn aBapun HeT, TO B CMCKe NOSBUTCS HAAMUCb « TEKYLLINX aBapumi HET».
BHumaHue! [Mpu 3axueaHuu kKpacHo20 ceemoduoda «ABAPWUS» OanbHelwasi
ol
En- 3Kcnlyamauyusi usodesiusi He803MOXKHa Q0 ycmpaHeHUsl NPUYuHbl agapuu.
s
§ 3.3.2.2 CeetognoaHbin mHgukatop «M&C» Ha nepegHen naHenu MY «BBEPX» BO
Bpemss obmMeHa faHHbIMW Mo WHTepdency RS-485 muraet 3eneHbiM UBETOM. [laHHbIN
‘o] o
§ CBETOAMOL MUraeT TONbKO B TOM cryyae, ecnv NpuHATbin Y «BBEepx» nakeT KOppekTeH
© .
'g S| (umeeT NpaBuIbHYO CTPYKTYPY, KOPPEKTHLIA aApec, PerncTp N KOHTPOSbHYO CYMMY).
bl T}
§ - 3.3.2.3 lMpoeepky pabotbl MY «BBEpx» B 4YacTn YHKUMM YNpaBneHnsa wusgennem
- o
BbINOSIHUTL MyTEM BblAa4yM KOMaHZ ynpaBfneHWs C NvMueBON naHenu Onoka B pexume
MECTHOro ynpaBfeHuUs U MNOMNyYeHUs KBUTaHUUM 0O MX MUCNOMNHEHUU. 3aTeM aHanornyHyro
A5
§ 3
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NPOBEPKY BbIMOJIHATL B pexXunme yaaneHHOro ynpasiieHna C H0yT6yKa nnnm KNHOro

MOOUNBHOIO BbIYMCITUTENBHOIO KOMMNIIeKca obbekTa.

3.3.3 OnucaHne meHo
3.3.3.1 naBHoe MeHI ynpasneHus MY «BBepx», oToOpakaeMoe Ha ABYX CTpoYKax

YKKW, npencrasneHo B BUAe gepeBa Ha pUCYHKe 4:

OTobparkeHune cnmcka
Bxoa B meHio -
TEKYLLMX aBapuit

MpocMOTp TeKyLLEro CoCTOsAHMUA L ATT=00dB PLL=INT Hopma W ATT=05dB PLL=EXT ABAPUA MwmetoTca Tekyle aBapun
MapameTpsl 1 /| 1=339.3 mA Temp=029.8C 1=339.3 mA Temp=029.8C Jluctatb <t>wn <|>
MapameTpbl T || Beeaute naponb: |:> CvcTeMHble napameTpbl 1 ATTeHioaTop |:> ATTeHioaTop
C6poc asapuit | || 00000 Vpetntngukauna MO | VICTOYHWK ONOpH. YacToTbl | 00 (0-30AB)
MCTOYHMK ONOpH. Yactotbl 1 |:> MCTOYHWMK OMOPH. YacToThl
ABTOBbIGOP Onopb! 10 MMy | 0 (0-8HyTp, 1-BHEWH.)
ABToBbIGOp OMopbl 10 MMy 1 |:> ABToBbIGOP OMopbl 10 MMy
Ckopoctb UART MC ! 1 (0-8ein, 1-8107)
Ckopoctb UART MC 1 CkopocTb UART MC
Agnpec B ceTh RS485 ! 4 BaudRate=115,2 kb/c
I
Agnpec B ceTn RS485 T Appec B ceTn RS485
Muranve BY-moayns l 006
Muranve BY-mopyns 1 Mutanve BY-moayns
Reset BY-mopyns l 1 (0-otkn, 1-BKn)
g Reset BY-moaynsi 0 Reset BY-moayns
g KoHeL, MeHio 0 (0-otmeHa, 1-cbpoc)
E WpeHtndpukaums MO 1 ID-HoMep KoHTponnepa nepa
KoweL, merio MMonb3oBaTENbCKUN KoY |
Monb3oBaTtenLckui ko4 1 Monb3oBaTenLCKUI KoY
c 3aBoackue HacTporiku l
& 10
% 3aBofckne HacTpoku T MpumeHnTbL 3aBOACK. HAcCTp.
ﬁ.é. KoHeLl MeHto [a-OK , Het-ESC
X
Cbpoc asapuin 1 || C6pocuTh aBapuu ABapuu copoLLeHb!
%I. KoHeL| MeHIo | 0a-OK , Het-ESC Haxmute kHonky ESC
:
§ PucyHok 4 — [lepeBo meHto Y «BBEepx»
3.3.3.2 Bxog B rnaBHOe MeH WM Nepexon B MeHo 0Oonee BepxXHEro YpOBHSA
S
© 8 OCyLlecCTBNAeTCA KHOMKOW . I'Iepemel_u,eHVle mMexagy CTpoKaMn MEHKO OCYyLECTBIIAETCA
5l o
3e &) o B ~
= Q HaXXatmem KHOMOK nnn . I'Iepexo,q Ha HWKHUWN YypOBEHb MEHIO OCYLLECTBIIAETCA
3 -
= HaXxaTeM KHOMKWN .
=
% <
<t
= BS
2o et
o | 0
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BHumaHue! Ha pucyHke 4 cuHuM uyeemom ebidesieHbl OKHa, Komopsble
3anpeweHbl K pedakmuposaHuro. Jlroboe u3mMeHeHue OaHHbIx eedem K I[OJIOMKe
usdenus.

3.3.3.3 TyHKT «[1pOCMOTP TeKyLlero COCTOSHUSA» SABMSAETCA OCHOBHbIM OKHOM AfiS
oTobpaxeHus pexnmon padoTbl MY «BBEPX».

3.3.3.4 B nyHkte «[llapameTpbl» HacTpamBatTca napameTtpbl [1Y  «BBepx»,
oTBevatowme 3a paboTy n3genusi B COCTaBe CUCTEMbI, 0OOMEH C YCTPOMCTBOM YyNpaBrieHus, a
Takke cOpocC K 3aBOLACKMM HACTPOMKaM.

Mpumevanue: MNY «BBEPX» UMEET BCTPOEHHbLIN reHepaTtop onopHon vactotel 10 MITu.
Mpn BkntovYeHHOM pexume «ABTOBbIGOp onopbl 10 MIu», B crnyyae, ecnv nNOAKMHOYEH
BHELWHUN reHepaTop onopHon 4actotbl 10 MIu, npoucxoguT aBTOMEPEKSIOYEHUE Ha
BHELLHMI onopHbIn reHepatop 10 MIu, 4Tto oTobpaxkaeT Ha akpaHe «[1poCMOTp TEKyLLEero
COCTOSIHUA» U B MeH «MVCTOMHMK OMOpH. 4acToTbl». [lpy BbIKIOYEHHOM peXxunme
«ABTOBbIOOP Oonopbl 10 MIMy», nNepeknYUTCA Ha BHELWHWW OMNOpHbIN reHepaTtop 10 MIy
MOXHO BPYYHYH), UCMOSb3yst MEHKO «ICTOYHMK OMOPH. YacToTbI».

Mpumeyanue: JonycTumble CKOpoCcTM obmeHa BbiOMpatoTca M3 ctangapTHoro psaaa: (0 —
9,6 kbut/c; 1 - 19,2 kbut /c; 2 - 38,4 kbut/c; 3 - 57,6 kbut/c; 4 - 115,2 KGBUT/C — CKOPOCTb NO
ymonyanuio; 5 - 230,4 kbut/c; 6 - 460,8 kbut/c; 7 — 500,0 kbut/c; 8 — 576,0 kbut/c; 9 —
921,6 kbut/c).

% Mpumevanue: Jonyctumble agpeca B cetn RS-485 0-254. Agpec 255 sBnsieTcsa obwmm
% M npegHasHayeH pgnsa noucka MY «BBepx» Ha wuHe RS-485 M ero HavanbHOro
C KOH(pUrypmpoBaHus (Ha Hero nsgenve BblaacT OTBET, HE3AaBUCUMO OT ero oMKCUPOBAHHOIO
agpeca).
=
% 3.4 Bo3MOXHble aBapun 1 HEUCNPABHOCTU
ol
< 3.4.1 WNHdopmauma o coctosiHum MY «BBepx» oTobpaxaetca B CIO koHTpons u
T
X
ynpasneHust 6:1okoMm.
2 3.4.2 Tlpn BO3HMKHOBEHMM IOOOM HeucnpaBHOCTU ANs €€ nokanuvsaumm cnegyet
m
I ~ ~
; y6eanTbCca B HanMyum nogBoauMbIX HaNpPsKEHUN NUTaHNA, UCNPAaBHOCTY kKabenen NuTaHus un
§§ npegoxpaHuTenen.
0 3.4.3 Bblweawmun ns ctpos 6nok nsgenums OormkeH bbiTb 3aMEeHEH Ha MCNpaBHbIA NpU
o
% o | ero Hanuumm B coctaee komnnekta 3UM (Npy HanWuuM), a HeucnpaeHbI GROK NOANEXUT
o
% © | PEeMOHTY COorfacHo ykasaHusM, NpuBeaeHHbIM B pasgene 5.
C 3.4.4 T[lepeyeHb BO3MOXHbIX HEMCMPABHOCTEN YKka3aH B Tabnuue 6.
|
% <
<t
5|
Slo Jlncr
o | 0
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Tabnuua 6 — NepeyeHb BO3MOXHbIX HEUCTPABHOCTEN

HanmeHoBaHune
HEMUCNPaBHOCTH,
BHELLHEE NPOosBEHNe U
AOMNONHUTENbHbIE
NPU3HaKn

BeposaTHasa npnynHa

MeToab! yCcTpaHeHus

1. HeT cBeyeHus
nHamnkaTopos M4
«BBEPX» NPU HaXXaTnm
KHOMKK «1» - BKNOYEeHne
NUTaHUSA Ha 3aHeN
naHenu nagenusi

1.1. OTcyTcTBYET
HanpspKeHMe NuTaHns
~220 B

MNpoBepuTb HanNU4Me Hanps>KeHUs B
ceTu anektponuTtaHusa N4 «BBepx»

1.2. HencnpaBeH unu He
noacTbiKOBaH Kabenb
nutaHua MY «BBepx»

[MpoBepuTb N NOACTLIKOBATL
coeaunHuTenb kabena nutadusa k MY
«BBEpX»

1.3. MNeperopen
npegoxpaHuTenb B Lenu
nMTaHus

BbISICHUTb NpUYNHY NeperopaHms
npegoxpaHuTens. 3aMeHuTb
npenoxpaHuTenb, NPUHATL peLleHne
0 AanbHenwmnx npoBepKax nunu o
paboTe.

1.4. HencnpaseH kabenb
NUTaHUA n3genus

3amMeHUTb Kabenb NuTaHug.

2. HeT curHana Ha
BbIXxoae

2.1. HencnpaBHOCTb
MoAayns
npeobpasoBarens
4YacToTbl

OTKMHOYUTBL U 3aHOBO BKMOYUTL Y
«BBepX». [1pM NOBTOPHOM NOSABNEHUN
aBapuu, oTnpaBnTb B PEMOHT.

2.2. He noacTtbikoBaH nnm

OTkntounTtb YY, npoBepuTb Kabenn

© HeucnpaBeH kabenb Ha cOOTBETCTBME Tabnuvue pacnanku.
% ceasun Y «BBepx» c YY | [Npn Heo6xoanMOCTN BOCCTAHOBUTL
§ no RS-485. uenb. MoakntounTb Kabenu.
C [MoBTOPUTL BKITHOYEHME.
3. Het cBsa3u ¢ ocHoBHOM | 3.1. HencnpaBHOCTb OTKNOYMTb 1 3aHOBO BKMOYNTL MY
o nnaTon MoAayns «BBepx». [1py NOBTOPHOM NOSABNEHUN
% npeobpasosatens aBapuu, OTNpPaBuUTb B PEMOHT.
% YyacToTbl
< 4. Asapus onopbl 4.1. HencnpaBHOCTb MpoBepuTb paboTy BHELUHEro
S 10 MI'y BHELLHero reHepartopa reHepaTopa 10 Ml'u. MNMpoBepuTb
%In- 10 Ml kabenbHoe coeguHeHune. NpoBepuTtb
; HacTpowku onopbl 10 My B MeHt0
a8 nsgenud. B cnyyae HemcnpaBHOCTU
3aMeHUTb Ha ucnpasHoe. Npu
§ NMOBTOPHOM MOSIBIIEHUM aBapun,
% o OTNpPaBuUTb B PEMOHT.
S ; 4.2. HencnpaBHOCTb [MpoBepnTb HACTPOWKM ONOPBI
§ BHyTpeHHero reHepartopa | 10 My B meHto nsgenus. MNpu
= 10 Ml'y NOBTOPHOM MOSIBIIEHUN aBapuu,
OTNPaBuUTb B PEMOHT.
a3
<t
% :g Jluer
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HaumeHoBaHue

HencrnpaBHOCTH,
BHeLLHee NposBneHne u BeposTHasa npuynHa MeTonbl ycTpaHeHus
AONOSTHUTENbHbIE
NpU3HaKu
5. Noput nHamnkatop 5.1. HencnpaseH N4 OtkntounTb MY «BBEPXY,
obwen aBapumn «BBEPX» AEMOHTUPOBATb, ynakoBaTb U

OTNpaBuTb B PEMOHT.

5.2. Owwnbka Flash- OTKNOYUTL N 3aHOBO BKNOUNTL MY

namsaTu «BBepx». [1pn NOBTOPHOM MOSIBNIEHUMN
aBapuu, OTNPaBuUTb B PEMOHT.

5.3. Owunbka OTKNOYMTb 1 3aHOBO BKMOUNTL Y

Nnonb30BaTeNbCKOro «BBepX». [1pM NOBTOPHOM NOSABNEHUN

Krno4a aBapuu, OTNPaBuUTb B PEMOHT.

3.5 [lencteusa B aKCTpeMaribHbIX YCNOBUSAX

3.5.1 T[lpu BO3HUKHOBEHUN MOXapa 1 B OPYrUX SKCTPEMarbHbIX YCrOBUsX Heobxoammo
PYKOBOACTBOBATbCA WHCTPYKUMEN O Mopsagke AencTBui OOBCNyXmMBaloLWEro nepcoHana,
AENCTBYIOLLEN B 9KCMNyaTUpYHOLLEn opraHnsaunu.

3.5.2 WN3genue WM3roToBNeHo n3  MaTepuanoB  OTHOCSALWMXCA K  KaTeropuu

TpygoHoCropatwwmux U camosaTtyxawwmx. [leped TyweHnem HeobGxoaMmMo 06GecTounTb

© nspenve.
'_
% 3.5.3 [Ona TyweHus ropswmx anemMeHToB obopynoBaHWA wu3gennsa pekomeHayeTcs
E NPUMEHSATb yrnekncrnoTtHole orHetywmtenu no NOCT 12.4.009 w/vnn pgpyrne cpeacrtsa wm
CUCTEMbI NOXAaPOTYLLEHUS, NPUMEHSIEMbIE Ha OObEKTE AKCnyaTaumm n3genus.
o 3.5.4 KaTteropunyeckm He peKkoOMeHOyeTCs WCNofb3oBaTh AN TyLWeHUa usgenus
?.f XUMUYECKMNE NEHHbIE OrHETYLUIUTENN, BOAY U NECOK.
=z
o
I
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4 TEXHWYECKOE OBCITYXUBAHUE

4.1 O6wme ykasaHus

4.1.1 TexHu4veckoe obcnyxumBaHue (TO) nsgennsa NpoBOANTCA C LIENbO NoaaepXXaHus
ero paboTocnocobHOCTN B TEHYEHME BCEMO CPOKa AKCnyaTaumu.

4.1.2 TO ocywecTBnseTca obcnyxusawwmmMm nepcoHanom msgenusa. K npoeeneHuto
oTaenbHbIX BMaoB TO MoryT npusnekaTbCs npeactaBuTenn npeanpustMs U3roToBUTeNs
(nocTaBLmKa) nsgenus.

4.1.3 He ponyckaeTcs BCKpbITUE W3OENUSA 00 WUCTEYEHUS rapaHTUWHbLIX CPOKOB,
yKasaHHbIX B nacnopte nsgenus [1].

4.1.4 Pesynbtatbl BbIiNofnHeHna TO, BbISIBNEHHbIE HEWUCNPaBHOCTM, a Takke Bce
onepaumn,  MNpPouM3BEAEHHble MO  YCTPaHEHUID  HEUCNpPaBHOCTEMW,  3aHOCATCA B
COOTBETCTBYWOLLUNE pa3genibl nacnopta Ha wusgenuve [1], a nNpu ero OTCYyTCTBUM — B
COOTBETCTBYHOLLME pa3aenbl hopmynsapa Ha KOMMMEKC, B COCTaB KOTOPOro BXoAUT nsgenuve,

C yKazaHueM HapaboTkun nsgennsa Ha MoMeHT nposefeHns TO.

4.2 Mepsbl 6e3onacHocTu npu nposegeHnn TO nsgenus

4.2.1 TMpwn npoBegeHmnn TO nsgenus cneayetT cobnogaTb obwme npaBmna obpalleHns
C o9nekTpoannapaTtypon u cobniogate Mepbl 0e30MacHOCTU, WU3MOoXeHHble B n. 2.1
HaCcTOsILLEero pykoBoacCTBa.

4.2.2 3anpewaetca geMoHTMpoBaTb OMOKM U gpyrne yCcTpoOWCTBa  U3genus,

©
'_
% HaxoAsLMeCcs No4 HaNpsXKeHNEM.
E 4.2.3 lpn npoBegeHun TO HeobxooMmMoO MCMONb30BaTb WUHCTPYMEHT M MaTepuarnsl,
yKasaHHble B Tabnuue 7.
_ 4.2.4 3anpelwiaetca nNonb3oBaTbCs HEUCNPaBHbIMU WMHCTPYMEHTaMU U cpeacTBamu
|y
% N3MepeHni.
ol
=
m
< 4.3 MNopsagok npoBeaeHUs TEXHNYECKOro 06CnyxmBaHus
o 431 Onsa wu3genusa, Haxogaweroca B 3KcnfyaTauun, npegycmaTpuBaeTcs
g BbINOMHEHUe cnegyowmnx suaos TO:
=
§§ — exegHeBHoe TexHu4eckoe obcnyxusanue (ETO);
= — eXxXemecs4YHoe TexHmyeckoe obenyxmBaHme — TO-1;
(&)
ol R — ce3oHHoe (nonyrogosoe) TO — npoBoguTCA NpyM HEOOXOAMMOCTU B 3aBUCUMOCTU OT
5l o
§ o | TexHuueckoro cocTosHMS Y UHTEHCMBHOCTM MCNONB30BaHUS U3OENUS;
é — rogoBoe TexHunyeckoe obecnyxmsaHme — TO-2.
4.3.2 ETO npoBoantca onepatopamMnm CMeHbl Ha paboTawowem wu3genum u
| | npeaycmatpuBaer:
33
=
2o et
o | 0
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— BU3yarnbHbIi OCMOTP 060pyAOBaHMS;

— NPOBEPKY HaAEXHOCTU MOAKNOYEHMS pa3beMoB kabenen k 6roky N4 «BBepx», a
Takke NpoBoaa 3a3eMneHns;

— KOHTpOnb cBeveHnsa CON.

Mpn npoBedeHun Bu3yanbHOro oOcMmoTpa ob6opyaoBaHna Heobxoanmmo obpaTtutb
BHMMaHWe Ha OTCYTCTBUE HapyLUEHUIN JTaKOKPACOYHbIX NOKPbITUA, NOBPEXOEHUA U TPELLMH
Ha geTandax KpenneHun n 6rokax annapaTtypbl.

OpuveHTupoBoYHble Tpygo3atpatbl Ha npoBegeHne ETO um3genuss opueHTUPOBOYHO
coctaBnawT 0,25 yen*y.

4.3.3 TO-1 npoBOAMTCS Ha BbIKMIOYEHHOM N30ENUM OANH pa3 B MECsiL, HE3aBUCUMO OT
WHTEHCMBHOCTW €ro Ucnonb30oBaHNA B criegytoem obbeme 1 nocrnegoBaTeribHOCTU:

— BbIKMIOYUTb U3denve;

— npoBeaeHune pabot B o6beme ETO;

— MPOM3BEeCTU BU3yasbHbIM OCMOTP 6f5l0Ka Ha HanuyMe MbiIM Ha MNOBEPXHOCTAX
CHapYXu N €€ yCTpaHeHNe YNCTOM BETOLLLIO M3 COCTaBa PacxoAHbIX MaTepunarnoB U3oenus;

— MPOM3BECTU BU3yasbHbIA OCMOTP KaberbHbIX TPaKTOB C Lenbl ObHapyXeHus
TPELLUMH Ha coeanHuTenax n obonoykax kabeneun, HapyLeHun nsonauumn kabenen, ocobeHHo
B MEeCTax UX MNOAOKITIOYEHUS K CETU IMEKTPONMTaHMS U BBOAA B annapaTtypy, U UX yCTpaHeHne

C MCNOSb30BaHUEM NEHTLI repMeTnanpytoLen na coctasa M.

©
5 lMocne 3aBeplleHusl BbllenepeyYncrieHHbIX paboT nNpou3BOOUTCHA BKIKOYEHUE W
=
§ npoBepka paboTocnocobHOCTN U3genus.
-
Pesynbtatbl npoBeaeHus TO-1 3anucbiBatoT B XXypHan nposeaeHus TO nagenus.
OpueHTupoBOYHbIE Tpyao3aTpaTbl Ha NpoegeHne TO-1 nsgenusa B LENOM COCTaBNAT
c
% 2,0 yen.*1 vac.
ol
%In- 4.3.4 TlonyrogosBoe TO pekoMeHOyeTCs MPOBOAUTbL NMPU CMEHEe Ce30Ha (3uMa-neTo u
X
neTo-3uMa) Ha BbIKMOYEHHOM u3genuuM u cosmewatb ero ¢ TO-1, nNpy 3TOM CcHadana
2 BbINOSHATCA paboTbl cornacHo nepeyncnerHnsam n. 4.3.3 onsa TO-1, a 3aTtem cneaywowiune
m
I
S paboTbl:
=
b — BHELIHMA OCMOTP W yCTpaHeHue OOHapyXXeHHbIX O4YaroB KOppo3uuM MeTanna Ha
2 | anemMeHTax u3Oenua U BOCCTAHOBMEHWE MOBPEXOEHUA 3aliMTHbIX NAaKOKPaCOYHbIX
o
eS| nokpeiTuin
gl
%9 — BHELIHMA OCMOTP W YyCTpaHeHMe OOHapYXEeHHbIX MOBPEXOEHUN W TPewmH Ha
= aetanax kpenneHna u 6nokax annapatypbl M3genus, Ha coeauvHuTensx u obonoykax
kabenen;
|
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— NPOBEPKa HaAEXHOCTU COYNEHEHMS COoeauHUTENen, 3asemrneHns obopyaoBaHUS,
npUCoOeanHEeHNs nNUTalLWnX npoBoAoB, obpatmB 0coboe BHMMaHME Ha COCTOsIHME
repMeTmM3aunmn 1 NIOTHOCTb 3aTsKKM BCEX COeaAMHUTENEN C pe3bboBbIM COeANHEHMEM, Ha
LeNIOCTHOCTb U OTCYTCTBME MEXaHW4Yeckux noBpexaeHun. MNMpu HeobXxoanMmMocTn NoaTAHYTb
ravkv coegnHutTenen n sasemnenna 6noKoB annapaTypbl Ha LUMHE 3a3eMIIEHUS;

— npoayBka msgenus cxaTtbiM BO34yXOM (MblfIeCOCOM), OYMUCTKa TPYOAHOAOCTYMHbIX
MECT OT MbININ NPU MOMOLLN KUCTK;

— 3aMeHa, Npu HeobXxoaUMOCTU, BEHTUNATOPA Ha 3afHEN naHenu nocrie BbipaboTku
nm pecypca 30000 y;

— OYMCTKA KOHTAKTOB pa3beMOB MPY NMOMOLLM KUCTU;

— MPOTMPKa Kopryca uU3genusa YMCTOW BeTOLbI0 M3 CoCTaBa pacxofHblX MaTtepuasnos
nagenusi.

lMocne 3aBeplleHust BbillEeNepeyYnCrieHHbIX paboT Npou3BOAUTCA BKIKOYEHUE W
npoBepka paboTocnocobHOCTU n3genusa cornacHo n. 3.2.

PesynbTatbl npoBegeHus nonyrogosoro TO 3anucbkiBaloT B XypHan nposegeHnsa TO
nagenusi.

OpuveHTupoBoYHble Tpygo3aTpaTtbl Ha npoBedeHue nonyrogosoro TO cocTtaBnstoT
2 yen.*8 vacos.

4.3.5 TO-2 pekomeHOyeTCA MPOBOAUTL HE pexe OOHOro pasa B rog npu cmeHe

©
'@L ce3oHa (3MMa-neTo unM neTo-3MMa) Ha BbIKMIOYEHHOM U3genun, coBMelasl ero C
=
§ nonyrogosbim TO, B cnegyowem obbeme 1 nocrneaoBaTeNlbHOCTMU:
= — BbINOSIHEHME paboT, NpeaycMoTpeHHbIX Ans nonyrogosoro TO cornacHo n. 4.3.4;
— MPOBEpPKa KOMMNMNEKTHOCTM U34enunsi Ha COOTBETCTBME 3anmcsam B nacnopTe [1];
=
% — NpOBEpKa Hann4ums n coctoaHna 3 nsgenua.
ol
= lMocne 3aBepleHusl BbiENEePEeUYNUCNIEHHbIX paboT Npou3BOAUTCA BKIKOYEHME W
T
X
npoBepka paboTocnocobHOCTN n3genusa cornacHo n. 3.2.
2 PesynbTaTbl npoBeaenna TO-2 3anucbiBaloT B XXypHan nposeaexust TO, kKomnnekca, B
m
I
; cocTtaB koToporo BxoauT N4 «BBepx».
b OpureHTMpoBOYHbIE Tpyao3aTpaThl Ha NposegeHue nonyrogosoro TO u rogosoro TO-2
2 | cocrasnsoT 2 yen.*10 4acos.
o
% o 4.3.6 TpyposaTpaTbl Ha NpoBeAeHNEe TEXHUYECKOro 06CNyXMBaHNSA N3OENNs yKkasaHbl
o
% 2| npubnuantenbHO, pPeKOMeHOyeTCs YTOYHEeHWEe B npouecce OOCNyXMBaHUS MpW LUTATHOM
= pabote MY «BBEPX®.
| =
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4.3.7 PekomeHayemble HOpMbI pacxoda maTepuanoB Ha nposegeHue TO uagenus,
BKIOYAsA ero CoCTaBHble YacTu, UCXO4s M3 pacdéTa Ha OOMH rof aKcnnyataunn, npuBeaeHsbl
B Tabnuue 7.

Tabnuua 7 — PekomeHayeMble HOPMbI pacxoga maTepuanos Ha npoBeaeHne TO

HaumeHoBaHue pacxogHblX MaTepuanos Konudecreo

Ha OOVH rog,
Baiika xnonyatobymasHas FTOCT 29298-92, m? 1
Kuctb xypnoxectseHHas Ne 10 OCT 17-888-81, wr. 1
Kpacka asposonbHass RAL 7032, 6annoH 1

MpuBeneHHble B Tabnuue 7 pekoMeHZyemble HOpPMbl pacxoga MaTepuarnoB Ha
nposegeHne TO u3genus SIBASIOTCS OPUEHTUPOBOYHLIMU U [OIMKHbI OblTb YTOYHEHbI

SKCI'IJ'IyaTMpyIOUJ,elz OpFaHM3aLl,I/IeI7I B rnpouecce aKkcrniyataunm nsgenua.

4.4 KoHcepBauus, ynakoBka, packoHcepBaLus, nepekoHcepsaLms
4.4 1 KoHcepBauusa
[Ana TpaHCnopTUPOBaHUA W/MNN  XpaHEeHUa wu3genna HeobxogumMo MNPOBECTU €ero
KOHCepBauuto, Ansi Yyero Heo6xoaAnMOo:
— AEMOHTMPOBATb U OMUCTUTL 060pPYyAOBaHNE N3OENNA OT MNbIfN U rPA3N;

— OYUCTUTb KOHTaKTbl COeaVUHUTENEN;

% — HadeTb 3alUUTHbIE KOMMa4yku Ha coeguHuTenn GyI0KOB U OTCTbIKOBaHHbLIX kabenen
s (BNa npepoxpaHeHna UX MNOBEPXHOCTEM OT MEeXaHW4ecKuX MOoBpexaeHun u nonagaHus
E 3arpsi3HEHW BO BHYTPEHHME MOMOCTH);
— MPOM3BECTUN YNAKOBKY M3aenus n kabenen B cCOOTBETCTBUN C M. 4.4.2;
é — cagenaTtb 3anuck B nacnopTe [1] 0 KoHcepBaLMn n3genusi.
g 4.4.2 YnakoBka
o
I
= YnakoBky Npov3BoanTb B creayoLen nocneaoBaTenbHOCTU:
el — u3genve YynoXuTb B MOMUITUNEHOBLIN YEeXONn WU 3aBepHyTb B LENIogaHOBYHO
o
s NNEHKY™ N CKPENUTb €€ CTSXKKaMMU UK KINENKON NEeHTON;
=
& — ynakoBaHHble 6510KN YNOXUTb B YNAKOBOYHYHO Tapy;
0 —Kabenu cBepHyTb B OyxTbl, yBA3aTb feHTamMu (BEepEBKaMW) U YNOXUTb B
o
% o | ynmakoBouHyto Tapy;
o
% © — coenaTtb Heobxoammble 3anucu B nacnopte [1] 06 ynakoBbiBaHUN U30enns;
-
| =
% <
<t
=
2o et
o | 0
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— YNIOXUTb B MNOSIM3TUNEHOBLIM NakeT O[] Ha u3genue nm Ha ero CoCTaBHble 4acTw,
KOTOpPbIN BMOXWTb B YMNakoBKy OAHOMO M3 OMOKOB, Ha KOTOpPOM caenatb Haanucb
«[JOKyMeHTauuns 3gecbr.

* Mpumedanue - LlennodaHoBas nneHka B KOMMNEKTe NOCTaBKU HE BXOAUT.
4.4.3 PackoHcepBauus
PackoHcepBauuto 6510K0B U3genusa NnpoBoauTb B criegytoLen nocneaoBaTenbHOCTU:

— BCKPbITb YMAKOBOYHYIO Tapy U U3BIieYb €€ COAEepPXKMMOeE;

— BCKPbITb MOMNU3TUINEHOBbIE Yexnbl (UennodaHoBylO MMeHKy), MU3BneyYb Oroku u
NpOn3BECTU UX OCMOTP;

— n3Bneyb O[] n NpoBeEpPUTL €€ COCTOSAHNUE;

— coenatb HeobxoauMble 3anMcu B NacrnopTe Ha KOMMSEKC, B COCTaB KOTOPOro BXoauT
MY «BBEPX» , O packoHcepBaUUn n3gennsa n NPoBoaMMbIX paboTtax.

4.4 .4 TepekoHcepBaLms
B cny4ae obHapyxeHus Npu KOHTPOSbHbLIX OCMOTPaXx NOBPEXAEHU YNaKOBKN U3Lenus,
HaxOAdALEerocs Ha XpaHeHMM B 3aKOHCEPBUPOBAHHOM BuAe, WAW MO UCTEYEHMUIO
YCTaHOBJIIEHHOIO CpOKa X XpaHeHWs1, MPON3BECTU ero NepekoHcepBauuio.
[MepekoHcepBaLMio NPOBOANTL B CrieadytoLLen nocrneaoBaTelbHOCTU:
— MPOM3BECTU pacKOHCepPBaLUMIO U3aenumsi B COOTBETCTBUM C yKasaHuamu n. 4.4.3;

— Npoun3BeCTn ynakoBky ns3gesnind B COOTBETCTBUU C YKa3aHUAMM 1. 4.4.2;

©
'é — coenatb Heobxogumble 3anucu B nacnopte [1] O nepekoHcepBauum u3genus,
=
§ BPEMEHMN XpPaHEHMUS U NPOBOANMbIX paboTax.
-
=
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5 TEKYLLIUA PEMOHT

5.1 T[4 «BBepx» ABNAETCH KOHTPOSe- U PEMOHTONPUroaHbIM. [MpoBepka TEXHUYECKOro
COCTOSIHMSA U3Oenusi, NOUCK HEMCNPaBHOCTEN, OTKA30B 1 MNOBPEXAEHUIN, @ TakkKe BbINOSIHEHNE
aBTOHOMHbIX TECTOBbIX MPOBEPOK MOXET MNPOBOAUTLCH MOCPEACTBOM [MarHOCTUYECKUX
BO3MOXHoCTen nagenusa n/vnmn CroO yganeHHoro KOHTpons u ynpaenenuns MY «seepx».

5.2 Tlpu obHapyXeHMn HEUCNPaBHOCTEW, BbI3BAHHbIX OTKA30M OTAEMbHbIX NNaT unu
y3noB MY «BBepx», HeMcnpaBHOe M3genve crieqyet 3amMeHUTb aHanornyHbIM MCNPaBHbIM
6nokom n3 coctasa 3UI (npyn Hannumn). HencnpaBHoe msgenve nognexuT peMoHTy nmbo
NCKNIOYaeTca N3 akcnnyataumm u yTunmsnpyeTcs.

5.3 PeMOHT  HeucnpaBHOrO  uM3genuss  OOMMKEH  NPOBOAUTBCA  TOMbKO B
crneumanmsmMpoBaHHbIX  LEHTpax  CepBUCHOro  obcnyxuBaHuss  OMPM-NOCTaBLUMKOB
obopygoBaHus, 6ecnnaTtHO B TeYeHMe rapaHTUHOIO Cpoka M No crneumansHOMy OOroBopy B
nocnerapaHTUMHbBIA Nepuoa SKCnyaTauum.

5.4 Tlpn npoBedeHUM PEMOHTHbIX paboT msgenus Heobxoaumo cobnogaTb Mepbl
6e3o0nacHOCTU, M3NOXEHHbIE B HACTOALLLEM PYKOBOACTBE MO 3KCMfyaTauuu.

5.5 Tllocne yctaHoBKkM ncnpaBHoro 6noka (HOBOro Mnu nNpoLeaLwero PEMOHT) B3aMeH
Bblllealero wu3 CcTpos Heobxoaumo npoBeputb paboTocnocobHOCTb uM3genus B

cooTBeTCcTBUM C N.n. 3.2, 3.3 HacToswero PJ.
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6 XPAHEHUE

6.1 N4 «BBepx»  obecneyMBaeT  COXPAHHOCTb  CBOMX  TEXHUYECKUX U
3KCnslyaTauMOHHbIX XapakKTEPUCTUK NpU XpaHeHuu (B npeferiax cpoka COXpaHsaeMOoCTu Mo
3anucu B nacnopte [1]) B ynakoBke npeanpusaTusi-nocTaBLLMKa Npyu cobniogeHnn cnenyowmx
YCNOBUWI XpaHEHMSI B HEOTaNMBaEMbIX MOMELLEHUSAX:

— pekoMeHgyemasi TemnepaTypa okpyxatoLiero sBosgyxa oT MunHyc 50 go nntoc 40°C;
— OTHOCUTENbHAs BNaXHOCTb Bo3ayxa He 6onee 98 % npu 25 °C.

6.2 [lpn xpaHeHun [MY «BBEpx» B CKMAACKUX YCMOBMAX coeavHuTenun ©Onoka wu
kabenenm LOMKHbI ObITb 3aKpbITbl TEXHONOMMYECKUMWN KpPbILLKaMKW, NPEeoOXPaHSAOWNMN NX
NOBEPXHOCTN OT MEXAHUYECKMX MOBPEXAEHMI N NONaAaHUs NbISIM BO BHYTPEHHNE MOSOCTU.

6.3 [lpun nocTaHOBKE N3enns Ha XxpaHeHne Heobxoanmo:

— npomnsBectn TO-1 B cooTBeTcTBMM C N. 4.3.3 HacTosiwero PO;
— MPOM3BECTN KOHCEPBALMIO N YNAaKOBKY U34enus B cootBeTcTBun c nn. 4.4.1n4.4.2;
— cOaTb ynakoBaHHOE nsfenuve Ha ckrnag.

6.4 [na wusgenusi, HaxogsiWerocss Ha XpaHeHMM B 3aKOHCEPBUPOBaAHHOM BuUAE,
npegycMaTpuBatoTCs KOHTPOSIbHbIE OCMOTPbl MO WUCTEYEHUU KaXOoro roga XpaHeHus ¢
nepekoHcepBauunen nsgenusa cornacHo n. 4.4.4.

6.5 [lomelleHnn xpaHunuiia, roe HaxoauTca u3genve Ha ONUTeNbHOM XpaHeHUM,

AomkeH ObITb CyxoWm BO3gyxX M AofmkHa obecneuymBaTbCs BeHTUnsumda. B atmocdepe

©
'_
g noMeLleHnss LOSMKHbI OTCYTCTBOBATb MNapbl KUCMOT, LWeSIoYen U ApYyrux arpeccuBHbIX
§ BELLECTB, BbI3blBAOLLMX KOPPO3UKD METANNYECKUX NIEMEHTOB N3Lenus.
-
6.6 T[lpu HecobniogeHUn npaBusl XpaHEHUs WN3O0EenUss M3roTOBUTENb-MOCTaBLUMK HE
_ HECET OTBETCTBEHHOCTb 3a COXPAHHOCTb TEXHUYECKUX U IKCMyaTaluMOHHbIX XapakTepuCcTUK
c
% n3penus.
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7 TPAHCINTOPTUPOBAHUE

7.1 Vspenue  OO/MKHO  gonyckatb  TPaHCMOPTMPOBAHWE  COXPAHEHUWEM  CBOMX
TEXHNYECKMX XapakTepUCTUK B MOMHOM o6bemMe B Tape npeanpuaTusa-M3rotoBUtTens
(nocTaBLlUMKA) MOPCKAM WM aBTOMOOWUITbHLIM TPAHCMOPTOM MO LIOCCEWHBIM JOoporam cC
TBEpAbIM MOKpPbITUEM 6e3 OorpaHvyeHns CKOPOCTU M PacCTOsiHMSA, a Mo OynbbKHbIM U
rPYHTOBbLIM Aoporam Ha pacctosiHne o 250 km co ckopocTbio He 6onee 20 Kv/u.

7.2 PasameweHne wn KpenneHve u3gennsa [OOSPKHO OCYLLECTBNATbCA C  y4eTOM
MapKMPOBKN Ha TPaHCMNOPTUPOBOYHOW Tape U obecneynmBaTb €ro yCTOMYMBOE MOSIOXKEHNE U
He JonyckaTb NepeMeLleHne unm onpoknabiBaHne BO BpeEMS TPaHCMOPTUPOBAHWS.

7.3 lNpu TpaHcnopTMpoOBaHUM M3genus JormkHa OblTb obecnedyeHa ero 3awuTta oOT
yaapoB M MexaHW4eckux noBpexaeHun. MpoTMBOyAapHyk 3almTy TPaHCMOPTUPOBOYHOWN
Tapbl obecneyvBaeT TpaHCNOPTHas oOpraHuM3auusi COrfacHoO YCnoBuaM Jorosopa C
nocTaBLLMKOM 000pya0BaHMSA U3Lenusi Ha TPaHCNoOPTUPOBaHME.

7.4 lMpn TpaHCNOPTUPOBAHNUN MOPCKUM TPAHCMOPTOM U3Aenve OOIMKHO pas3MeLlaTbes B
TPOME M YyNaKoBbIBATLCSA B FrEPMETUYHO ONasHHbIN NONINATUIEHOBbIN MELLIOK.

7.5 MNMpeonpuatne-nsrotoBuTenb  rapaHTUpPyeT  COXPaHHOCTb  TEXHUYECKUX WU
9KCNyaTaUNOHHbIX XapakTepUCTUK n3genusa npyu cobnogeHnn npasus TpaHCNopTUPOBaHUSA
N XpaHeHus, NPeayCMOTPEHHbIX TpeboBaHMAMM OENCTBYOLWMX CTaH4APTOB C y4E€TOM rpynn

ncnosiHeHns odbpasuoB 1 TpeboBaHusaMKN HacToswero P3.
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n3rotosuTersrnem rno otaesibHoMy 4orosopy.

8 YTUIIN3ALUA

8.1 YTunusauus

obopyaoBaHus

n3gennd OCyLlecTBAeTCA npeanpnaTnem-
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NMPUNOXEHUE A

(cnpaBo4HoOe)

PacnuHoBka (LokoneBka) coeauHutenen MY «BBepx»

Tabnuua A1 — PacnnHoBka (LokoneBka) coeanHutens nHtepgenca «RS-485»

Twun coegnHuTens MpumeyvaHue Twnn oTBETHOrO
KoHTakT Llenb coegnHnTens Ha
kabenb
1 A RS-485
2 (He ncn.) BUSKa
3 (He ncn.) DB-9M
4 B RS-485
5-9 (He ucn.)

Tabnuua A2 — PacnvHoBka (LokoneBka) coeanHntens uitepdgenca «DryContact»

Twn coeanHnTensa MpumeyvaHue Twvn oTBETHOrO
KoHTakT Llenb coegnHnTeNa Ha
kabenb
1 (He ncn.)
2 NG HOpPManbHO
3aMKHYTbIN BUIKa
NO HOpMarbHO DB-9M
OTKPbITbIN
4 (He ucn.)
% 5 COM 06wy
= 6-9 (He ncn.)
g
Tabnuua A3 — PacnvHoBka (4okoneBka) coeanHutens uHtepdgenca «Ethernet»
é Twn coeanHnTensa MpumevaHue Twn oTBETHOrO
5, KoHTakT Llenb (uBeT NnpoBoaa coegunHnTena Ha
fIn' STP) Kabernb
= RJ-45 1 Bl _DA+(Tx+) | 6/oparxeBbln
N NESFDV-YK 2 Bl_DA-(Tx-) OopaHXeBbli BUIKa kabenbHas
= 1234567 8 3 Bl_DB+(Rx+) 6/3eneHbIn RJ45 obxumHas
s 4 Bl_DC+ CUHW Ha 6A
§ 5 Bl _DC- 6/CnHWiA TWT-PL45/S-
6 Bl_DB-(Rx-) 3eneHbIn 8P8C-6A
0 7 Bl DD+ 6/kopVYHEBbIN
. B 8 Bl_DD- KOPUYHEBbIV
Elo
g| S
=2
g
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MNogn. v pata

NPUNOXEHWUE b
(o6s3aTenbHoe)

Hactpowka Ethernet — nopTa

Ana koppektHon paboTbl Ethernet nopta Heobxoauma nepBoOHayarnbHasi HacTpoKka

npeobpasoBaTens AN pexuma aMmynsaumMm nocrnegoBaTenbHOro nopTa.

Mpw

noMmowm web —

nHtepcperica (IP NPort 192.168.127.254) BbINOMHUTL

nocrneposaTernbHble HacTporku (Serial Settings —>Port) nopta cornacHo pucyHky b.1

a = [m] X
[§ NPort Web Cansole EA
() C | ® Notsecure | 192.188.127.254 w o :
i1 Apps [ Obpasorka ownox [ Torocrn patoreicc  (5) 3anyck Ot npunoxe 0t widgets Qt signals Qtdi Qt style Qt model view  » Other bookmarks
=3 Main Menu Serial Settings
~(1 Overview
~{_] Basic Settings i
{1 Network Settings port alias ”
H+§ Serial Settings Serial Parameters
{1 Port1 Baud rate 115200
#1{_] Operating Settings Data bits g
{_1 Accessible IP Settings Stop bits 2 v
#{] Auto Warning Settings parity Nons ¥
#1(_] Monitor
Flow control None v
~{_] Change
(1] Load Factory Default FIFo * Enable ' Disable
{1 Save/Restart Interface RS-485 2-Wire v
Submit
[ NPort_5000_Series...pdf A ‘ showall | X

PucyHok B.1 — OKHO HacTpoWKkK nocregoBaTenbHOro nopTa

BbinonHuTe paboune HacTporkm okHa Operating Settings (Operating Settings —>Port)

cornacHo pucyHky b.2

c
&
Z

o
<
%I.

o

<

s
g

8
N

HE

= =

5
C

WHB.Neriogn.
T/KB 9-544/4

e - o X
[} MPort Web Consale X W
& C | ® Notsecure | 192.168.127.254 T &
i1 Apps [P OBpaborka oumbox [J Torxoctu paorei cc  (5) 3anyex Ot npunoxce Qt widgets Qt signals Qtdil Qt style Qt model view  » Other bookmarks
=4 Main Menu Operating Settings
{1 Overview
~{_] Basic Settings Sl §
(1 Network Settings Operation mode Real COM Mode v
By Serial Settings ITCP alive check time 7 (0 - 99 min)
“(3 Port1 Max connection 1
B2y Operating Settings Ignore jammed 1P No o
i) i Allow driver control No ' 'Yes
~{_] Accessible IP Settings
o . . o Data Packing
#(] Auto Warning Settings e ot 5 S r
acking len =
#1(_] Monitor £l El ( )
~{_] Change Password Delimiter 1 0 (Hex) LEnable
~{_] Load Factery Default Delimiter 2 0 (Hex) | |Enable
(1 save/Restart Delimiter process Do Mothing ¥
Force transmit 0 (0 - 65535 ms)
Submit
= NPort_5000_Series...pdf A ‘ Showall | X

PucyHok B.2 — OKHO HacTporikn paboymnx napameTpoB
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MNogn. v pata
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YctaHoButb apamBep wn  ytunuty  NPort  driver manager  (yCTaHOBLUMK
drvmgr_setup_Ver3.6_Build_24092215.exe ona Windows 7 un Windows 10, ycTtaHOBLMK
drvmgr_setup _Ver4.3 _Build_24092215.exe pnsa Windows 11).

Mpn nomowm ytmunutel NPort HacTpouTb gpariBep BUPTyanbHOro nopta (CM. PUCYHOK
B.3).

% NPort Windows Driver Manager — O *
File COM Mapping Configuration Wiew Help
51 an I 5y
E xit Add  Remove Setting
Mo | COMPot /| Addess 1 Address 2 ~
1 Com1 192.168.1.2 950:366 (Portl)
2 Comz2 192.168.1.2 951:367 [Port2)
3 COM3 192.168.1.2 952968 [Port3)
4 COms 192.168.1.2 953969 [Portd)
5 COME 192.168.127.254 950:966  [Portl)
E COm? 192.168.127.254 951:967 [Port2)
7 COmMSE 192.168.1.2 954:970 [Port5)
jc [ Coma 955:971
9 comM10 192.168.1.2 95E:972 [Port?)
10 COM11 192.168.1.2 957973 [Portd)
1 Comi12 19216812 950:96E  [Portl)
12 COmM13 172.28.26.2 950:366  [Portl)
13 Com14 172.28.26.2 951:367 [Port2)
14 COmM15 172.28.26.2 952968 [Port3)
15 COM17 172.29.26.2 953:969 [Portd)
16 comi1a 172.29.26.2 954:970 [Portd)
17 com19 172.29.26.2 955:971 [Port6)
18 comz0 172.28.26.2 95E:972 [Port?)
19 COM21 172.29.26.2 957973 [Partd)
20 comz2 172.28.25.2 950:966 [Partl)
2 COmM23 172.28.25.2 951:967 [Port2)
22 COmM24 172.28.25.2 952962 [Portd)
23 COM25 172.28.25.2 953969 [Portd)
24 COM26 172.28.25.2 954:970 [Port5)
25 COmM27 172.28.25.2 955:971 [Portf) v
Total COM Port - 34

PucyHok B.3 — YTunmuta NPort

BbinonHute Add —> Search n no6asuTb HageHHOe YCTPONCTBO (CM. pUCYHOK B5.4)

Add MPort X

+ Select From List

[ Mapping [P46 COM Port Search | Select Al | Clar Al |
Mo 4 odel F440C 1 Address 1 MaLC 2 Address 2
MPart 5150 00: 90:E 8:5C:CE-ED 7.2 B

" Input Manually

Real COM l Redundant COM ] Reverse Real COM ]

? Help o OK | X Cancel |
PucyHok B.4 — YTunuta NPort

MpuMeHNTb pasmeydeHHble NoOpTbl B OCHOBHOM OKHe yTunuTtbl NPort (cm. pucyHok. B.5)

Jlner

TNLIPK.468157.208 P3
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&% NPort Windows Driver Manager - O *

File COM Mapping Configuration Yiew  Help

n i B B

E xit Add Apply Undo
Mo | COMPat ¢ | Address T | Address 2
1 COMI + 192.166.127.254  950:965 [Portl)

Total COM Port -0

PucyHok B.5 — OcHoBHOe okHO yTunutsl NPort
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NPUNOXEHWE B
(o6s3aTenbHoe)
MpoTokon MHOPMaALIMOHHO-NTOrM4YeCKOro B3auMoaencTBus

Mexnay 611oKom npeobpasoBaTens 4acToTbl U YCTPOMCTBOM yrnpaBreHus

[aHHbIN OKYMEHT onpefensieT npotokon obmeHa AaHHbiMK no nHtepdency RS-485
mexay 6nokom npeobpasoBatensa 4dactoTtel L/C (ganee no Ttekcty [N4) u ycTtponcTBoM

ynpasneHus (YY).

B.1. OnucaHne npoTtokona

dusmnyecknin nutepdenc: RS-485 aByxnpoBOaHON.

Opranusauus cetu: Beaywmi — YY, segombin — M4.

MHuummnpoBaTtb nepegady MOXeT TOMbKO Befywuin. Beoombll oTBevaeT Ha 3anpoc
(ecnv komaHfa B 3anpoce npegnonaraeT Bblgadvy oTseTa).

ButoBasa ctpykTypa gaHHbix: 8N2 (8 6ut gaHHbIX, 6e3 6uta YeTHOCTW, ABa CTOMOBbIX
6uta).

CkopocTb obmeHa: nporpammupyeTcsi. BO3MOXHble 3HA4YeHUsi CKOpPOCTU nepenaduv
(but/c): 1200, 1800, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400, 460800,
576000, 921600.

©
'g Ckopoctb obmeHa 115200 6uT/c sIBNSIETCA CKOPOCTbKO MO YMOSYaHWUKO (3aBoAckue
=
§ YCTaHOBKMN).
= Agpecauust:
Appeca N4 nporpammupytotcs. Jonyctumble 3HadeHnsa agpeca 0x01-0xFF.
*g Agpec OxFF aBnsetca umpKynsapHbIM U MOXET NMPUMEHATLCS TOMbKO B Makete oT YY.
% MakeTbl ¢ agpecom OxFF, BocnpuHumatotcsa scemm M4,
T
= Agnpec 0 aBnsieTca 3anpeLeHHbIM ang MNY.
%I.
<
; B.2. CTpyKTypa nocCbIfnKu
2 CTpykTypa nocbinks nepegasaemMon B npubop wnn npuvHMMaemon w3 npubopa
| coaepxuT crieaytoLme nons:
o
% o START | ADR_1 | ADR 2 DATA CRC STOP
=|s 2 Gaitta | 16aiT | 16aiT | NGaWt | 2 Gaiita | 2 6awTa
E OnucaHve nonew:
Mone START - donar Ha4yana naketa. Cogepxut gBa 6anta OXFE OxFE.
Mone ADR_1 — agpec otnpasutend. Cogepxut 1 6anr.
% 3 Mone ADR_2 — agpec nonyyatens. Cogepxut 1 6anT.
el
2|o Jnct
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MNone DATA — gaHHble nakeTa. Pasmep nons onpegenseTrcs TUNOM 3anpoca.

Mone CRC — koHTpornbHasa cymma no nonsam START, ADR_1, ADR_2, DATA nakerTa.
ANropuTm BblMUCIEHNS KOHTPOMNBHOM CyMMbl NpUBEAEH B pa3aene B.6 npunoxeHus.

Mone STOP - donar koHua naketa. Cogepxut aea 6anta OxFC OxFC.

Mpumevanue 1: Ecnn B nonax ADR_1, ADR_2, DATA, CRC BcTtpeyvaeTtca 6ant OxFE
unn OxFC, To nocne Hero gobaensietca 6anT co 3HadeHnem paBHbiM 0xX00. COOTBETCTBEHHO,
npu npuemMe naketa aToT 6anT 13 naketa nsbimaetca (6anT-ctadoduHr).

MpumeyaHue 2: MNpu nepepayve 6anT-ctaddurHr UCNONb3yeTCs Nocrne pacyeTa
KOHTPOJSibHOW CyMMbl. [pun npueme — cHavana 6ant-ctaddmHr, NOTOM pacyeT KOHTPOSbHOM
CYMMBbl.

B.3. Tunbl n cTpykTypa 3anpocos (none DATA)

B.3.1. KomaHga Ha yTeHune pernctpa

KomaHpa Homep
«YTeHue perncrtpar perucTpa
0x03 OxHHHH

1 6ant 2 banta

oe: 0x03 — koa KoMaHAbl Ha YTeHWe perncrtpa
OxHHHH — Homep peructpa (agpecyemoe npocTpaHcTBo pernctpos 0x0000-

OXFFFF)

B.3.2. OTBeT Ha KOMaHAy YTEeHUsA perncrpa

o KomaHga Homep [laHHble 13 pernctpa
§ «OTBET Ha YTEeHue permcTpar perncrtpa
g 0x04 OxHHHH Data_from_Registr
= 1 6ant 2 Gairta N Gaut
oe: 0x04 — ko KoMaHObl OTBET Ha YTEHME pernucTpa
\g OxHHHH — Homep perucTpa
g Data_from_Registr -  gaHHble, cuyuMTaHHble W3 perucTpa. Pasmep [OaHHbIX
;:“ onpeaensieTcss HOMePOM PErMcTpa U MOXeT COCTaBNATb Ao 255 6anrT.
%Id B.3.3. KomaHga Ha 3anucb perucrpa
s
§ KomaHaa Homep [laHHble B perucTp
«3anucb perucTtpar perncrtpa
o 0x05 OxHHHH Data_In_Registr
ol & 1 6anTt 2 6anta N 6ant
5lo
gl
s|w Ioe: O0x05 — koa kKoMaHAbl Ha 3anncb perncTpa
E OxHHHH — Homep perucTtpa
Data_In_Registr — gaHHble Ha 3anuck B pernctp (ao 255 6anr)
|
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B.3.4. OTBeT Ha KOMaHAy 3anucu

KomaHga Homep [laHHblE 13 pernctpa
«OTBeT Ha 3anucb perncTpa perncrpa
0x06 OxHHHH Data_from_Registr
1 6ant 2 banTta N 6ant

'oe: 0x06 — ko KoMaHAdbl OTBET Ha 3anucb perucTpa

OxHHHH — Homep perucTtpa

Data_from_Registr - gaHHble cunTaHHbIE U3 pernctpa nocre ero 3anucu (o 255

6anT).

MpumeyvaHue: MNopsagok cnegoBaHna 6antos — mnagwmnm 6ant nepenaeTcsa NnepsbiM.

B.4. CoobLieHuns o6 owmbkax obmeHa

Mpwn owmnbkax obmeHa MY BbICkINAeT NakeT co cneapytowen cTpyktypon nona DATA

KomaHpa Kopa owinbkm
«lMpnsHak owmnbkmn»
Ox0A OxHHHH
1 6ant 2 banTta

'ae: 0xOA — npu3Hak oLwmnbKm
OxHHHH — koa, owmnbkn

© MepeyeHb koaoB OLWMOOK
&
s Koa owmnbkun YT0 03HavaeT
E 0x02 UTeHune perncrtpa HEBO3MOXHO, NMMOO perncTp He HangeH
0x03 3anncb B permcTp HEBO3MOXHA, NMMOO PErncTp He HanaeH
0x04 HeynayHas nonbITKa YTeHUs1 perncrpa
é 0x05 HeynadHas nonbiTka 3anucm pernctpa
g 0x06 HeBepHoe kon-Bo 6anTtoB B 3anpoce B nosnie DATA npwv 3anucu permcrtpa
g
X
ol
P
m
s
i
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&
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B.5.

Peructpbl MY

Homep, | [lpu- Onucanue pernctpa AnuHa,
nec 3HaK Gant
CTATYCHbIE NAPAMETPbI
0 R Peructp coctosaHus N4 17
BawnT 0 — o6wme aBapun MY
(Tvn unsigned char)
But 0 — ®nar cymmapHon aBapum
0 — HeT aBapumn
1 — aBapus
but 1 — ABapusa Flash-namatn
but 2 — HeBanuaHbIM NONMb30BaTENbLCKUI KITHOY
but 3 — AsTOBbLIOOP onopbl 10MIL
0 — oTkno4YeH
1 — OMOpPHbIN CcUrHan nepekn4yaeTca aBToMaTN4eCcKn
C BHELWHero Ha BHYTPEHHUM WUCTOYHMK OMOpbl Mpu
OTCYTCTBUM CUTHana Ha BHELUHEM UCTOYHWKE curHana
onopsl
but 4-7 — 3apes3epBUpOBaAHO
©
:
E Bbaut 1 — o6wmm cratyc moaynsa N4
(Tvn unsigned char)
but 0 — ®dnar cymmapHoun aBapum B mogyne MY
= O—HeTt aBapuu
E{’ 1-aBapus
- But 1 — Aapusi «(UNLOCK PLL» B Moayrne MY
= But 2 — Aapus «UNLOCK 10MHz» B moayne MY
2 But 3 — ABapusa npeBbileHne Toka B moayne M4y
@ but 4 — ABapus npesbilleHne TeMmnepaTypbl B
; moayne MY
§ but 5 — ABapus 0TKas gaT4ynKoB TOKa U
= TemnepaTtypbl B Mogyne M4
o § But 6 — NcTtouHuk onopHoro curHana 10 My,
g g 0-BHyTpeHHsis
s|le 1-BHewHAA
é but 7 — lNutanne BY-moaynsa 8 MINY
0-BbIKMOYEHO
1-BKIMOYEHO
a3
el
2|o TNuer
= TULLPK.468157.208 PO 37
= \Wam| Nver Ne nokym. | Mognmes | darta

Konnposan dopmart A4




MNogn. v pata

WHB.Neayon.

B3zam. nHB.Ne

MNogn. v pata

15.09.2025

WHB.Neriogn.
T/KB 9-544/4

Howmep,
nec

Mpu-
3HaK

Onucanune peructpa

[OnuHa,
oant

BawnTt 2-5 — Temnepatypa moayns N4,
rpaaycbl Llenbcus
(Tvn float)
NAN-owmnbka gatyunka
Baunt 6-9 — Tok noTpe6nennsa moaynsa N4, mA
(Tvin float)
NAN-owmnbka gatynka

BaunTt 10 — 3ape3epBMpoOBaHO
Bant 11 — AtTeHroaTop N4
3HaveHus 0-30 nb
(Tvn unsigned char)

Baut 12-15 — 3apesepBupoBaHO

BaunTt 16 — 3ape3epBMpoBaHO

Peructp nigukartopa N4

Copepxunt 48 6antoB nHamnkatopa M4y

48

Peructp coctoaHuga N4Y+Pernctp uHaunkaropa N4y

Copepxnt 6anTbl peructpa coctosiHusa RO um
48 6antoB nHgmnkatopa M4y

R0+48

R/W

Peructp kHonok MY
(Tvin unsigned char)

0 — kHonka ButtonNULL

1 — kHonka ButtonLeft

2 — kHonka ButtonUP

3 — kHornka ButtonRight

4 — kHonka ButtonDown

5 — kHonka ButtonOK

6 — kHonka ButtonRedit

7 — kHonka ButtonALARM
8 — kHonka ButtonKrest

9 — kHonka ButtonESCAPE
10 — kHonka ButtonAR
11-255 - 3ape3epBnpoBaHO

TNLI>K.468157.208 P3

Nam

Jlnet
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MNogn. v pata

WHB.Neayon.

B3zam. nHB.Ne

MNogn. v pata

15.09.2025

WHB.Neriogn.
T/KB 9-544/4

Howmep,
nec

Mpu-
3HaK

Onucanune peructpa

[OnuHa,
oant

NMAPAMETPbI YNPABJIEHUA MY

R/W

ATtTeHI0aTop
0-30 b

(Tvn unsigned char)

R/W

McTouHuk onopHom yactotbl 10 MMy

0 — BHYTPEHHWUI ONOPHLIN reHepaTop
1 — BHELWHWI OMNOPHbIN reHepaTop

(Tvn unsigned char)

R/W

Mutanmne BY-moaynsa MIMY

0 — BbIKITKOYEHO
1 — BKNHOYEHO

(Tvin unsigned char)

R/W

ABTOBbLIOOP MCTOYHMKA ONOPHOM YacToTbl 10 MINy

0 — oTkno4eH

1 — ONOpPHBIN CUrHan NepekritYyaeTcss aBToMaTUYECKn
C BHELUHEro Ha BHYTPEHHUA UCTOYHMK ONOPbI Npu
OTCYTCTBMM CUrHaNa Ha BHELLUHEM UCTOYHMKE CUrHana
onopsl

(Tvn unsigned char)

3ape3epBUpPOBaHO

R/W

Bantbl 0-3 Tekywme aBapum MY
Mpu yTeHUn copoepXuT BUTOBYIO CTPYKTYPY TEKyLUX
asapun N4

But 0- ABapus « UNLOCK PLL» MYy
But 1- Obwas aBapwma MY

But 2-Owunbka FLASH-namatu

but 3-HeBannaHbin knto4

TNLI>K.468157.208 P3
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MNogn. v pata

WHB.Neayon.

B3zam. nHB.Ne

MNogn. v pata

15.09.2025

WHB.Neriogn.
T/KB 9-544/4

Howmep,
nec

Mpu-
3HaK

Onucanune peructpa

[OnuHa,
oant

Mpn 3anmMcm B 3TOT pernctp nboro 3HayeHus
cbpacbiBaeT Tekywme aBsapum N4
(*KypHan aBapui npu atom HE cbpackiBaeTtca!)

Tun unsigned long (4 6anTa)

10-42

3ape3epBUpPOBaHO

43

R/W

Bbaut 0
Ckopoctb no UART B kaHane ynpasneHna M&C M4
1-9600

2 -19200

3 -38400

4 - 57600
5-115200
6 - 230400
7 - 460800
8 - 500000
9 - 576000
10 — 921600

Tun unsigned char (0-255)

44-62

R/W

3ape3epBUpPOBAHO

63

R/W

Apnpec N4
Honyctumble 3HayeHus agpeca 0x01-OxFF.

Anpec OxFF aBnseTcs UMpKynspHbIM.
Anpec 0 aBnsieTcs 3anpeLeHHbim ansa MY

Tun unsigned char (0-255)

64-78

R/W

3ape3epBUpPOBaHO

79

R/W

BawnTbl 0-3 XKypHan aBapun NY
Mpn 4TeHMM cogepuT OUTOBYKO CTPYKTYPY XypHana
aBapwum N4

But 0- ABapusa « UNLOCK PLL» MY
But 1- Obwas aBapusa MY

But 2-Ownbka FLASH-namaTtu

but 3-HeBanugHbIn KNtoY

Mpn 3anuMcm B 3TOT pernctp nboro 3HayeHus
cbpacbiBaeT XypHan Tekywmx asapum N4

Tun unsigned long (4 6anTa)
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Howmep, Mpu- Onucanune peructpa OnnHa,
nec 3HaK Gant
KOMMJIEKCHbIE PETMCTPbl KOMAH[
80 3apesepBUpoBaHoO
65529
65530 W BbicTaBuTb NnapamMmeTpbl MO yMOMYaHMIO 1
(3anmce 1 nNpuBOAUT K akTMBauuM  3aBOACKUX
HaCTPOEK)
Tun unsigned char (0-255)
65531 R Bepcua MO 48
Twun string[48]
65532 R ID-HOMep KOHTponnepa 4
Tun unsigned long
65533 R Mpu3Hak BannMAHOCTN NOIb30BATESbCKOro Krito4a 1
0-BanunpaeH
© 1-HeBanuaeH
&
% Twun unsigned char
- 65534 R/W | MNMonb3oBaTenbCKum Koy 4
c OXXXXXXXXX
Z Twn unsigned long
m
T
X
65535 R/W | Peructp nepesarpysku N4 1
9 (3anuck B 3TOT perncTp Bbi3biBaeT nepesarpy3ky M4)
o
= Tun unsigned char (0-255)
&
&
mis MpusHak: R — Toneko yteHne, W — Tonbko 3anucb, W/IR — yteHue u 3anmcb
g3
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g
-
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B.6. Pac4eT KOHTPONbLHOW CyMMbl
Mpumepbl npouenyp pacdeTa KOHTPOSIbHOW CyMMbl no nakeTty Ha s3blike ANSI C
npuBeaeHbl HUXe.

unsigned int crc_chk(unsigned char* data, unsigned char length)
{//[pacyeT KOHTPONBHOM CyMMbI
int j;
unsigned int reg_crc=0xFFFF;
while(length--)
{
reg_crc "= *data++;
for(j=0;j<8;j++)
{

if(reg_crc & 0x01) reg_crc=(reg_crc>>1) * 0xA001;
else reg_crc=reg_crc>>1;
Mifor |
YIwhile(length--)
return reg_crc;

}

'ne: data — npuHATLIE AaHHbIE, length — pa3mep (OnvHa) gaHHbIX

Mpumepbl npoueayp pacyeta KOHTPOSIbHOWM CyMMbl Ha A3blke Pascal no nakety
npvBeaeHbl HUXe.

function C485Modbus(unCRC_temp,unData:integer):integer;
//BCnomoraTtenbHas pyHKUus

% Var LSB:integer;
= i;integer;
g begin
= unCRC_temp:=((unCRC_temp xor unData) or $FF00) and (unCRC_temp or $FF);
for i:=1 to 8 do begin
LSB:=unCRC _temp and $1;
é unCRC_temp:=unCRC_temp shr 1;
s if (LSB<>0) then unCRC_temp:=unCRC_temp xor $A001;
g end;//for i
= C485Modbus:=unCRC_temp;
. end;
s function CRC_Modbus(LenDat:integer;DATAsend: array[1..100] of integer):integer;
§ //pacyeT KOHTPONbHOW CYMMbI
Var CRC:word;

o i;integer;

S begin
HE CRC:=$FFFF;
s|wo fori:=1 to LenDat do CRC:=C485Modbus(CRC,DATAsend][i]);
g CRC_Modbus:=CRC;
= end;
a3
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MepeyeHb NPUHATBLIX COKpaLLEeHUN

BY BblcOKOYaCTOTHbIN
ETO ExxegHesHoe TO
KK YKngkokpuctannuyeckum nHamkaTop
3nn 3anacHoe MMyLLEeCTBO N NPUHALMNEXHOCTH
215K NcTouHnk 6ecnepebonHoro nutaHus
KO KoHcTpyKTOpCKasi AOKyMeHTauus
KCBH KoadhdpumumeHT cTosiyen BOSHbI MO HaNpPsXeHUto
or OnopHbIn reHepaTop
000 O6LecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLIO
nc MacnopTt
MnTH MpaBuna TexHukn 6e3onacHoOCTH
ny MpeobpasoBaTenb YacToTbl
PY PaguoyacTtoTHbIN
PO PykoBoaCcTBO no akcnnyatauum
CcB4Y CBepxBbICOKasi YacToTa
can CeeToanogHasa nHankauus
crno CneuuwanbHoe nporpammHoe obecneveHne
o TO TexHnyeckoe obecnyxmnsaHve
'_
% %% YCTPOMCTBO ynpasneHus
§ oa JKcnnyaTauMoHHas AOKyMeHTauus
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Ccbino4Hble AOKYMEHTbI

1 TWUDK.468157.208 T[IC T[lpeobGpasoBatenb 4YactoTbl  «BBepx»  950-
1750 MI'y/5850-6650 MIy. MacnoprT.
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Jluct peruct

DAL UBMEHEHUN

Nam. Homepa nuctoB (cTpaHuy) Bcero Ne nokym. | Bxogsawmin Ne |Mognuce| OaTa
N3MEHEH- | 3aMeHeH- | HOBbIX | aHHynu- nicToB conpoBoaun-
HbIX HbIX poBaHHbIX | (CTpaHuL) TenbHOro
NOKYyMeHTa OOKyMeHTa 1
JaTa
©
'_
T
s
g
c
g
=
o
I
<
ol
=z
o
s
§
()
N
&
© .
g8
o E
g
S
% g
<
= I
Z|o TNuer
o | o
HE TNUWK.468157.208 P3O 45
= \Wam| Nver Ne nokym. | Mognmes | darta
Konnposan dopmart A4




