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HA3HAYEHUE

MuorodyHKLMOHaNbHbIN n3MepuTenbHbin npubop G33H EKF (zanee npubop,
n3MepuTenb) ABNABTCA LM POBLIM NPOrpaMMUPYEMbIM YCTPOCTBOM, Npea-
Ha3HaYeHHbIM ANA U3MEPEHMA napaMeTpoB TpexdasHbiX 3-X unu 4-x npoBo-
LHbIX CeTen ¢ CHMMETPUYHON U HECUMMETPUYHON HArpysKon ¢ 0JHOBPEMEH-
HbIM 0TOGpaXxeHNeM U3MepAeMbIX BEJIMYUH U LU pOBOIA Nepelayeil JaHHbIX,

[lpubop faeT BO3MOXHOCTbL YpaBNneHWd, aHanmsa u onTuMm3aunmn paboTsl
9HEpPreTMyeckoro 060pyA0BaHUA, CUCTEM M NPOMBILLSIEHHBIX LiENen.

[lpu6op n3amepaeT cneaylLwue napameTpsl:

* CpejHeKBajpaTUYHbIX 3HAYEHWN TOKa U HanpAXEeHUA, YacTOTbl, aKTUBHOM,

peakTUBHOW W NONHOW MOLLHOCTH, aKTUBHOW U peakTUBHOW 3Heprum
B MPAMOM W 06paTHOM HanpaBNeHuAX;

* K03(h(PULUMEHTOB MOLHOCTH, YaCTOTHI;

* ycpeJHEeHHOW aKkTUBHOW N peakTUBHON MOLLHOCTH,;

® [apMOHUKMK;

* KO3(h(PULMEHT rapMOHUYECKMUX NCKAXKEHWIA,

* MUKOBbIE 3HAYEHHUE.

[na KoppekTHOro oTo6paXeHua JaHHbIX, HaNpPAXEHWE U TOK YMHOXatTCA
Ha 3ajlaHHble KO3(h(hUUMEHTHI TpaHcqopMaLuun M3MepuTenbHbIX TpaHcdop-
MaTOpOB.

[lokazaHnMA MOLHOCTW pacCcyuUTLIBAOTCA U 0TOGpaxatTCcA B COOTBETCTBUU
C 3anporpamMupoBaHHbLIMKU Ko3hpuuneHTamu TpaHcopmMaTopoB Hanpsaxe-
HUA W TOKa.

JHaYeHune KaxJon namepAaemMoin BENUYUHLI MOXET NepeaBaTbCA Mo CETH K
BeyLleMy YCTPOACTBY nocpeAcTBOM MHTepdeiica RS485.

MmMnynbCHbIA BbIXO4 MOXHO MCMOJIb30BaTh ANA Npeobpa3oBaHuA aKTUBHOIA
W peakTUBHOW IHEPrUM.

[lpubop UMeeT BO3MOXHOCTb MOAK/OYATL MOAY/b PACLLUMPEHUA C LUPPOBLI-
MW BXOJaMu W BbiIXoJamu.

Mpeaynpexaenue!
* [leped ycTaHOBKOW M NOAK/IOYEHUEM NpUOOPa BHUMATENLHO MpPO-

yutalTe PYKOBOACTBO Mofb3oBaTenA. PykoBoACTBO Mosib30BaTenA
MOXHO CKayaTb Ha odmumancHom caite komnaHum «EKF» www.
ekfgroup.com.

e [Ipon3BoanTENL HE HECET OTBETCTBEHHOCTb 3a NOOLIE HecyacT-
Hble CNly4yau, Bbl3BaHHbIE HECOO/HAEHNEM UHCTPYKUMIA JaHHOMo py-
KOBOJCTBA.



Buumanue!

OnacHocTb nopa)keHWA 3NeKTPUYECKUM TOKOM, 0)KOroB

unu B3pbiBal
e YcTaHoBKy U 06cnyxXuBaHue JaHHOro npubopa MOXeT BbINONHATL TO/LKO
KBanuuUUMPOBaHHLINA NepcoHann.
 [lepen paboTon U30NMpyiATE BXOA HaNPAXEHUA U UCTOYHUK NUTAHUA, a Tak-
XX€ 3aMKHWUTE BTOPUYHbIE 0OMOTKW BCEX TPaHC(OPMaTOpOB TOKa.
e [Inda npoBEpKM HANMYMA UK OTCYTCTBMA HaNPAXEHUA B KaKoi-N1n60o yactu
npubopa Bcerga UcnoNb3yinTe TECTEP, PACCYUTAHHLIA HA COOTBETCTBYHLLEE
HanpAXeHue.
 [lepen nojayei nNMTaHUA YCTAHOBMTE HA CBOM MECTA BCE MEXaHWYecKue
YacTu, ABEPUbI UK KPBILLKM.
* [lapaMeTpbl 3N1EKTPO3HEPIUN, NOZAaBAEMON Ha JaHHbIA NPUOOP, HE JOJKHBI
BbIXOAMTb 3@ paMKNU HOMUHaNbHOro paboyero auanasoHa.
Cnegywowue cuTyaumu MoryT MpUBECTU K BO3HUKHOBEHWUKD MOBPEXAEHUN

npuéopa nnu BeI3BaTh OWKNOKK Npu ero paboTe:

e BoixojAulee 3a paMkn HOMUHaNIbHOro paboyero Auana3oHa U3sMepAeMoe
HanpAXeHWe N HanpAXeHWe OCHOBHOMO MUTaHUA.
e BoixojAuwana 3a paMKu HoMUHanbHOro paboyero Auanas3oHa 4acToTa
CeTH.
e HeBepHada NoNIAPHOCTbL TOKA UM HAaNpAXeHUA Ha BXOJE.
e (OTcoenMHeHUe KOMMYHUKALUMOHHOMO pa3bema Mnpu BKIKYEHHOM MUTaHUM.
* HenpaBuiibHOe NOACOEAUHEHUE KNIEMM.

He npukacaiitech K knemmam npubopa Bo Bpemd ero pa6oThi!

HecoGniofieHne aTUX npeBEeHTUBHbLIX Mep MOXXeT NPHBECTH K NoBpexje-
HUI0 060pyAOBAHUA UK TPABMaM N0 Jieil.
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1. OCHOBHbIE CBE[JEHWUA 0b U3AENTUU

1.1 Ccbinkun Ha cTaHgapTbl Ha U3genue

Ccbinkn Ha MeXayHapoHble cTaHAapThI:

M3K 62053-22:2003 — «AnnapaTypa 414 U3MEPEHUA 3NIeKTPUYECKOMA IHEPTUU
nepemMeHHoro Toka. YactHole Tpe6oBaHua. HYacTb 22. CTaTUYECKME CYETYUKM
aKTUBHOIA aHepruu knaccoB To4yHocTH 0,25 1 0,55».

MJ3K 62053-23:2003 — «Annapatypa 119 U3MepPeHNA INEKTPUYECKOA IHEPTUN
nepemMeHHoro Toka. YacTHole Tpe6oBaHuA. YacTb 23. CYeTynmkn cTaTUyecKue
peakTUBHOW 3aHeprum (knacc 2 n knacc 3).

M3K 61010-1:2001 — «be3onacHocTb anekTpuyeckoro o6opynoBaHua AnA
W3MepeHua, ynpassieHna u nabopatopHoro npumeHenus. HYacto 1. 06wme Tpe-
6oBaHUAN,

M3K 61000-2-11 — «3InekTpoMarHuTHaA COBMECTUMOCTb. YacTb 2-11».

M3K 60068-2-30 — «cnbiTaHUA Ha BO34ENCTBUA BHELWHMX (hakTOpOB. HacTb
2-30».

1.2 06wan uacpopmanua

MHorodyHKUMOHaNbHbIA n3MepuTenbHblid npubop G33H EKF moxeT namepatsb
pas3NuyHble NapaMeTpbl AIEKTPUYECKON CETU U 3NIEKTPO3IHE Pt B IBYX Hanpas-
NIeHNsAX, a Takxe npegycmaTtpusaeT undposyto cBA3b no RS485. Mpubop wupo-
KO NPMMEHAETCA B pa3Ho00pa3HbIX CUCTEMAX KOHTPOJIA, CUCTEMAX YNpaBJieHUS
SHepruei, cucTtemax aBToMaTusauum noacTaHUWin, CUCTEMAX aBTOMaTU3aLuu
nepefayy aNeKTPO3IHEPrun U KOMMYTALUUOHHBLIX LWKadhax. [aHHblii npubop 06-
najlaeT TakKuMu npeumyLLecTBamm, Kak yao6CTBO YCTaHOBKM U 00CITyXUBaHUA,
NpocToTa NOAKMYEHNA, UHTYUTUBHO MOHATHOE MEHID, BO3MOXHOCTb YaanéH-
HOro c6opa JaHHbIX, BO3SMOXHOCTb MOAKNHOYEHWUA JOMNONHUTENBHO MOAYNA pac-
LUMPEHUA, MPOrpaMMUPOBaHNE 1 3aMnuch NapameTpoB Ha MeCTe NPOU3BOACTBA
pabor.



1.3 U3mepaemble napameTpbl

MapameTpbl G33H
amepeHna | B/ A/ CpenHee HanpaxeHue / cpeaHuil Tok =
B peXume
peanbHoro )

BpEMeHM Tok B HEMTpanu u
AKTMBHaA / peakTuBHaA / NoJiHadA MOLHOCTb »
WsmepeHna | B kaxjoii hase u cymmMapHas MOLIHOCTb
B peXume y
pepaanoro KoadhdhnumeHT MoLLHOCTH B KaX 0/ thase =
N CyMMapHbIA KO3((PULMEHT MOLLHOCTH
BPEMEHN el oy =
YacTtoTa / notpe6neHue / Makc. / MuH. u
B AByX HanpaBneHuAx o
YyeT OcHoBHaA sHeprua »
JHEPTuK PeakTuBHaA aHeprud no 4-m KBajpaHTam &
JHepruda no Tapudam w
KoathdhnumMeHT rapMoHNYECKNX MCKaXEHWIA .
(THD) HanpsxeHua / Toka
KayecTso [apMOHMKM 2-51-1
3N1eKTpo-
SHEpruu Yron pasoBoro cagura .
MeXJy HanpaXXeHUeM ¥ TOKOM
He6anaHc HanpaXXeHuid / TOKOB ]
Bpema paboTel N0 y4eTy / no Harpyske ]
Peructpa- Pernctpauna notpe6neHusa / makc. / MuH. ]
UM A faHHbIX y
Peructpauua oTKNOHEHUI .
OT 3a/laHHbIX NPejesoB
Bxog u MnynbCHble BLIXOAbI 2
BbIX0A UnTepdeiic RS485 1




2. TEXHUWHECKUWUE NAPAMETPbI U @YHKLIUN

2.1 TexHunyeckue napameTpbl

PaGouue ycnoBua okpyxatoueii cpefbl

Pabouad Temneparypa

<25 °C—=70°C

TemnepaTypa XpaHeHus

-30°C-80°C

OTHOCUTENIbHAA BNAXHOCTb

<95 %, 6e3 KoHJeHcaTa

Paboyasa BbicOoTa
Ha/l ypOBHEM MoOpHA

<2500 m

CTeneHb 3aWmTHI
OT OCaXXeHWi

bes KOPPO3UOHHbLIX ra30B

CteneHsb 3awmThl [P

P20

UmnegaHc

ConpoTuBneHne Mexay CUrHanbHom
KIIeMMOM, KNIeMMOii 3NeKTPONUTaHNA,
BbIXOJHOW Knemmoii u koprnycom > 100 MOm

Oucnnei

Tun gucnnes

>KuaKoKpucTannmnyeckmii

PaGoyee anekTponuTaHue

U30nAUNNn

[lnana3soH 20~ 300 B nepemeHHOro / NnoCTOAHHOI O TOKA
[loTpebneHue <h BA
HoMuHanbHoe HanpaXeHue

P >2 KB

HGI'IPH)KEHHB Ha BXoje

[lnanasoH

230 B /400 B (ycTaHoBuBlEecA, B 1,2 pa3a)

Paspeluatowan cnocobHoOCTb

0,1B

UmnepaHc

> 1,7 MOm/dpasa




[loTpe6neHue <0,1 BA/thaza
[lepeHanpaxeHue MrHoBeHHoOe, B 2 pa3a/10 ¢
YacToTa 45-65 Iy

Tok Ha Bxofie

[lnanasoH 5A /1A (ycTaHoBuBWMiACA, B 1,2 pa3a)
Pa3peluatolian cnocobHOCTb 1 MA

UmnenaHc <20 MOm/ chaza
[loTpebneHne <0,2 BA/ tpaza
YcTonunBoCTh MrHoBeHHbI#, B 10 pas /5 ¢

Bb!XOﬂ UMNYNbCOB 3HEPTHKN

[LInpuna nmnynsca 80 mc +20 %
MakcumanbHoe 35 B
HanpAXeHWe nopra

MakcuManeHbIi TOK nopTa 10 MA
YacToTa umnynbca <10Tu

Ha3HayeHue BbiIXxoja

UMnopT akTUBHOI 3HEpruK,
UMMOPT PeaKTUBHOMN 3HEPruM

LiucppoBoii Bxog

l'|\(B(.‘.TBI/ITEJ'II::HOGTI::

BCTpOEHHbI NCTOYHMK NUTaHMA 15 B
NOCTOAHHOI0 TOKA; NPOBOAUMOCTL: < 10 KOM,
OTKNH0YEeHME: > 15 KOM

HaI'IpFI)KEHMB n3onauuu

2000 B nepemeHHoro Toka (1 muHyTa)

Kanan cBasu

(Dun3nyecknin uHTepdhenc

RS-485

CKOpOCTb nepeaayn JaHHbLIX

[0 9,6 kbut/c




KoMMyHMUKaLIMOHHBIA
NpoTOKON

[lpombilunenHan ceTb cBA3M Modbus-RTU

Hal'lpﬂ)KEHMe n3onaunu

2000 B nepemeHHoro Toka (1 muHyTa)

Yacol peaJibHOro BpemMeHH

[lorpelHocTs

<0,5 c/cyTku

3HBKT|]0MHFHHTHHH COBMECTHUMOCTb

YcTOWYMBOCTL
K 3/1eKTpOCTaTUYE CKUM
pa3pAajam

M3K 61000-4-2-11|

YcTonYMBOCTH

K BbICOKOYACTOTHOMY
3J1EKTPOMarHuTHOMy
U3NYYEHUID

M3K 61000-4-3-I1I

YcTon4MBOCTb

K KpaTKOBPEMEHHbIM
YBENUYEHUAM
COMPOTUB/EHMA

M3K 61000-4-4-1V

YcTonyMBOCTh K yAapam
(6pockam Toka)

M3K 61000-4-5-1V

YcTOWYMBOCTL
K HaBeJJeHHbIM NoMexam
BbICOKOYACTOTHOrO Nonf

M3K 61000-4-6-11I

YCTOWYMBOCTH K MarHUTHOMY
MO C YacTOTOW NUTAKOLLEN
ceTu

M3K 61000-4-8-I1|

YcTonYMBOCTD

K KpaTKOBPEMEHHbIM
nocajikam u npepbiBaHNAM
HanpAXeHuA

M3K 61000-4-11-l11




2.2 DyHKL MM

DyHKyua Cumeon | Toynocts | [uana3on Axanaaog
Aucnnen

HanpaxeHue U 0,2 10-380 B 0-999,9 kB

Tok I 0,2 0-5A 0-99,99 kA

ARTHEHE p 05 0-57KkBT |  0-9999 MBT

MOLLIHOCTb

PeakTuBHaA Q 05 | 057kBAp | 0-9999 MBAp

MOLLHOCTb

lofkan S 05 0-57KkBA |  0-9999 MBA

MOLLHOCTb

Koachpuument PF 05 0-1,00 0-1,000

MOLLHOCTH

YacTtoTa F +0,01 'y 45-65 Ty 45,00 ['y-65,00 'y

ATHEHAS EP 05¢ - 0-99999999 MBT*y

aHeprun

PeakTnBHaf EQ ) _ 0-99999999

aHeprua MBAp*y

KoachdpmumeHt

FAPMORVASCIAX 1 Thpy | Knacc A 51-1 0-99,99 %

NcKaXKeHUM

HanpsAXeHuA

KoachdhmumeHt

rapMOHNYECKMX THDi Knacc A 51-a 0-99,99 %

UCKa)KeHUM ToKa

ConepxaHue

cyOrapmMoHuK, THDu Knacc A 51-a 0-99,99 %

HanpsAXeHue

CoaepxaHnue

cy6rapmMoHuK THDi Knacc A 51-a 0-99,99 %

TOKa

10




[nana3oH

DOyHKYuA Cumson | ToyHocTb | [lnanasoH
Aucnnes

HebanaHc

2 Uunb Knacc B - -
HanpaXeHUn
HebanaHc TokoB lunb Knacc B - —~
CocTaBnatowan
nocrieoBaTesb- 05
HOCTU MO HanpA- '
XEHWNI0
(Da3oBbI yron 40.1°
Mo HanpAXXeHuio =
CocTaBnatowan
nocnieoBartesib- — 0,5 - -
HOCTM N0 TOKY
(MasoBbI yron _ 401°
Mo TOKY
[lpenensHoe 05
3Ha4yeHuA '
MoTpebnenune — 05 - —

11




3. MOHTAXXK U CXEMA NOAKJTKOYEHUA

3.1 Ta6apuTtHble pa3mepbl

12 : 63,5
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Puc. 1 Dopma n paamepbl cyeTyuka (Mm)
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3.2 Cxema nojKnro4yeHud

3 tha3zbl 3 npoBofa, 2 TpaHchopmaTopa Toka, 3 tha3bl 1 3 npoBofa, 2 TpaHchopmaTopa Toka,
6e3 TpaHcthopMaTopa HanpAxeHua 2 TpaHcchopmaTopa HanmpAXKeHNA
18" Ia lo" le| [(Un  Uc Ue 12" Ia Il le| [Un Uc Us
4 5§ 6 78 9 1112 13 14 4 5§ 6 7 8 9 1112 13 14
= = rﬁ
A— A— m
B = B =
C C
3 chazbl u 4 npoBopa, 3 TpaHcthopmaTopa ToKa, 3 chasbl 1 4 npoBopa, 3 TpaHchopmaTopa ToKa,
6e3 TpaHcopmaTopa HanpAXeHnA 3 TpaHcchopmaTopa HanpAxXeHNs
I 1a 18" I 1" lo| [Us Us Uc Un 1A 1a 18" 1 Ic" o] [Us Us Uc Un
4 5§ 6 789 11 12 13 14 4 56 6 7 8 9 11 12 13 14
WJUILT =
Y Y
A— = | A— x [
* *
B =SS B .
C C
N N

Puc. 2 Cxema nofkntoyeHus

MHCTpYKLl,MM Mo NOAKNHYEHUNH.
a) Hal'lpﬂ)KEHMe Ha BX0Jle He MOXET OblTb BbIlLE HOMUHAJILHOIO HanpAXxeHud

(100 B unm 380 B), nu6o Heo6x0aMmMo paccMOTPeTb BO3MOXHOCTb UCMO/b30Ba-
HWUA TpaHCc)opMaTOPOB HanpAXeHuA. [11d NpocTOThl aKcnayaTauum n 06CNyXu-
BaHMA Mbl PEKOMEHJYEM WUCMO0Jb30BaTh KIEMMHYH KOMOAKY.

b) CTaHaapTHLIN HOMUHaNbHLIA TOK Ha BXoje cocTaBnAeT 5 A unn 1 A. Ecnm
3HayeHue npesbllwaeT 5 A, cnedyet ucnonb3oBaTb TpaHccopmaTopbl ToKa.
B cnyyae ucnonb3oBaHuA TpaHcOpMaTOPOB TOKA HAa OAHOW JIMHUU C ApYrUmu
npu6opamun LOMKHO UCNOJNIL30BATLCA MOCNeA0BaTeNIbHOE coeanHeHue. lepes
OTK/IOYEHUEM NMPOBOJOB OT KNEMM ClefyeT 06eCTOYUTb OCHOBHYH LEMb UK
3aKOpPOTUTb BTOPUYHbLIE Lienn TpaHcdhopmaTopoB Toka. [na npoctoTsl 06ciy-
XUBAHUA Mbl PEKOMEHYEM MCMOJIb30BaTh KNEMMHYH KOMOAKY.

13



c) Mpu noaknoyeHmn Heobxoaumo cobnofath NpAMOe YepejoBaHue (has,
a Tak>Xe COOTBETCTBUE BXOAaM U BbIXOJaM TOKOBBIX KJIIEMM U KNeMM Hanpsaxe-
HUA. HecobntofeHne MOXET NPUBECTH K HEMPaBUIIbHBIM U3MEPEHUAM U BLIXOJY
n3 cTpod npubopa.

d) Mpu6op moxeT paboTaTh B pexxume 3 hasbl 4 npoBoga unm 3 chassl 3 npo-
Boaa. lonb3oBaTens MOXeT Bbi6paTb NOAXOAALMA cnocob NOAKNHYEHUA B
COOTBETCTBUM C ycnosuamW. HacTpoitku npubopa JOMKHLI COOTBETCTBOBATb
cnoco06y nojknoyeHna npubopa; B NPOTUBHOM C/ly4yae BO3HUKHET 60JbLLIOE OT-
KITOHEHWE B U3MEPAEMBIX NapaMeTpax.

4. MEHIO ANCIJIEA U NPOTPAMMMUPOBAHME

4.1 OnucaHue naHenu

NHaukaTtop
() @ —— Nojayun NUTaHu+

NHTepdheiic

ucnnes
:
@8 o

- '

L1-2 ‘n 7!{

Ly V8

T 0BE T
| .u.E?

A: UHankaTop pa3genedud das
B: EAvHMUA N3MepeHnA aHHbIX U BEJIMYMHA
C: [laHHble

B npubope Mcnonb3yeTcA CErmMeHTHbIA XUAKOKPUCTANNMYeckuit aucnned,
Ha KOTOPOM 0TO6paXxalTCA eANHULLI U3MEPEHUA NaHHbIX, UX BENUYMHA, TUM U
thasa, UHCTPYKLMM N0 KOMMYHUKALMN U NPOYUE CBEJEHHA.

14



4.2 MEHIO W UHCTPYKLINU 10 3KCNNYATAL UK

0Go3HayeHMA KHOMOK M onucaHne UX pyHKumil
[Tonb3oBaTenib MOXET 3ajjaBaTb NapaMeTpbl CYETYMKAE C MOMOLLBK KHOMOK.

06o3HayeHne KHONKM Onucanmne hyHKLHIA KHONOK

[lepemMeLieHnd No onumam Beepx/

< nepemeLleHne Ha CTpaHuLy BBepx/
W3MEHEHWe NapamMeTpoB/yBeinye-

HWe pa3pAna BblOpaHHbIX JaHHbIX

[lepemMeLieHne No onumAm BHU3/
I\ nepemelLeHne Ha CTpaHuLy BHU3/
W3MeHeHue NapameTpoB

BosBpaT K npeAblAyLLeMY MEHO/

Menu NpAMOiA nepexoj K 0TobpaxkaembiM
onuuam
<] Bxog B BbiGpaHHY 0NUUIO

Bxoj B pe)xum nporpaMmmMupoBaHuA

B uHTepdoeiice aucnnena namepeHuini Haxmute kHonky "Menu” v yaepxuBaii-
Te 6onee 3 CeKyH — noka Ha npubope He noABuUTCA Hagnuek "~ = Hd", nocne
yero Haxmute kHomky "€" unu "A\" gna BeiGopa "Fool'’; HaxXMUTe KHOMKY
"<=d ", 4yT06bI BOITM B MHTEPChelic BBOAA Napons; ¢ nomolublo KHonky "€ unm
"/\" BeguTe naponb (naponb no ymonyauuw — 0001) ¥ HaXXmuTe KHOMKY
"€=d" ecnu BBejeHHbLIN Naposib BepeH, NpPou3oia&T BXoA B MHTepdeic Ha-
CTPOWKMH.

Bbixoj U3 pe)xuma nporpaMmmupoBaHuA

[Tocne n3MeHeHUA JaHHbIX (UMK ONUMA) B MEHIO TPETLEro YPOBHA HaXMUTE
KHOMKY "<« " N8 noATBEPXAEH!A N3MeHeH!A u kHorky "Menu" 4ns Bbixoda u3
n3meHeHuit. Haxxmute kHonky "Menu” ana Bo3BpaTta B MEHIO NEPBOro YPOBHH,
npu 3TOM, NpuU HaxaTtun kHonku "Menu’, Ha aucnnee npubopa NoABMTCA Hajd-
nucb " SALE--no”. B 3TOT MOMEHT BO3MOXHbI [1Ba BapuaHTa onepawmii;

1) He coxpaHATb NapaMeTpbl HaCTPOEK: HAXXMUTE KHOMKY "= "

2) COXpaHUTb MapamMeTpbl HacTpoek: HaxmuTe kHonky "€ "unn "A" ana BbiGopa
"CALIE.-YES", nocne 4ero HaxmuTe KHomnky "<« ",
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3) BEpHYTLCA B MEHI) NPOrpaMMMpOBaHUA: HaXMUTe KHonky ‘Menu',

Onepauua HacCTPOWKK: KHOMKA & UCNoNb3yeTcA ANA NEPEMELLEHNA M0 MEHH)
W NepemeLleHna No YACIOBOMY 3HAYEHUIO BNEBO; KHOMKa "\ ucrnonbayetcH
ANA NepeMeLleHnA Mo MeHK0, YBENIMYEHNA UK YMEHbLIEHUA YUCNOBOro 3Haye-
HUA UK NepeiBWXEeHNdA JecATUYHON ToYKK; KHonka “ Menu" ucnons3yetca anA
BO3BpaTa; KHorka "<« " ucnonb3yetca Ana noATBEPX/AEHUA BXOAa B MEHI0 U
BBOJa U3BMEHEHHOI0 3HaYeHuA.

4.2.1 lucnneii aneKTpuyecKux napameTpos

Ha naHHo#M CTpaHuue gucnnen noib3oBateslb MOXET NOCMOTPETL HaAMNpAXe-
HWEe, TOK, aKTUBHYH, pEaKTUBHYH U NOJIHYH0 MOLLHOCTb, KOSq]q]MLI,MEHT MOLLHO-
CTU N H4aCTOTYy. Huxe npuBeeHo I'IO,[lpOﬁHOE OnucaHune.

Tabnuua 4-1. lucnnien aneKTpuyecknx napameTpoB

MapameTpbl Onucanue
L1
EEGGV HanpsxeHue hasbl:
L qnnn Ua=200,0B,
. ’_"U %g Ub=1000 B,
Uc =50,0 B.
LuSuu ‘
(112
mEE q LIV Hall]pgme;ﬁlleﬂchem:
( ab =264,4 B,
. ‘geg Ubc = 132,2 B,
' Uca =229,0 B.
g i1
L1
, 5!.22'_!:“ IT0|< (basi
a=5,001A,
, 5.u L Ib =5,000 A,
'1'999 lc = 4,999 A.
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My
Tom
|
C3
¥ 3

YacToTa:
F=50,00y

<

}

—
3

£3C3C3

~uun

AKTMBHAA MOLLHOCTb:
Pa =500 BT,
Pb =250 BT,
Pc= 125 BT.

—

LI
=
=5

}

—
(=)

C3CaCo

~Lym| | [FuwnCy
~Jlylm| | (WC3CS

PeakTuBHaA MOLLHOCTb:
Qa =865 BAp,
Qb =433 BAp,
Qc =217 BAp.

=
=

£3C3C3

-
>

ryuiwo| | (fuco

LACIWw0

C3CaWwWo

[onHaa MOLLHOCTb:
Sa =999 BA,
Sh =500 BA,
Sc =250 BA.

<

2
R
~J
Ay

) 1

CymMapHas akTUBHaA MOLLHOCTb:
> P =875BT
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VAR
IS IS ,E CymmapHan peakTUBHaA MOLLHOCTb:
tJ 1 >0 = 1515 BAp
VA
[ | L’ g = CyMmapHas nonHas MOLLHOCTb:
U >'S = 1749 BA
(11
BSBG KoachdhmumeHT molyHocTH:
< 5 nr,. PFa = 0,500,
Lt L PFb = 0,500,
g PFc = 0,499.
"0499
b3 CymMmapHbIi
35 BSPF“"‘ KO3(D(OMLUNEHT MOLLIHOCTH:
' PF = 0,500

4.2.2 iucnneii aneKTpuYecKoii aHeprum

[Mpn6op oTNMYaeTcA YCOBEPLIEHCTBOBAHHON (hyHKLMEl y4eTa aNneKTPoIHep-
rUu, ¥ BKNoYaeT B ceo:

* YyeT aKTWUBHOIA U PeaKTMBHON 3NEKTPUYECKONA SHEpPTUM B BYX HanpaBne-
HUAX;

e CymmapHblil yYeT JByHanpaB/ieHHOW aKTUBHOW M peaKTUBHOM 3JIeKTpuye-
CKOW 9Heprum;
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YyeT AByHanpaBNeHHON aKTUBHOW U peaKTUBHOM 3HEprun No Kaxx 4o chase;
Y4yeT 0CHOBHOM 3HEPTUH;

* YyeT peaKTMBHOM SHEPTUM N0 YETLIPEM KBaJpaHTam;

* Y4yeT NoNHON IHepruu;

* YyeT 3Heprum no Tapudam.

BuiBoAUMOE Ha AuUcnnei 3HaYeHWe IHepruv npejcTaBiaeT coboi NepBUYHOE
3HayeHue. [lepBUYHOE 3HAYEHWE — 3TO BTOPUYHOE 3HAYEHME, YMHOXEHHOE Ha
Ko3dhchnumeHT TpaHcqopmaLmm no ToKy M No HanpaXeHuw. Bea anekTpuyeckas
3HEpPruA OCHOBLIBAETCA Ha BTOPUYHOM 3HayeHun. MuHumanbHaa paspeliato-
liad cnocoOHOCTb HAKOMUTENIbHOr0 3HAYEHWUA BTOPUYHOM 3HEpPTUM CocTaBNAET
1 BT*4y unn 1 BAp*y, a MuHMManbLHaa paspellarolian cnocobHOCTb gucnes
3HayeHua aHeprun — 0,001 kKBT*y nnun 0,001 KBAp™u.

[lpu6op MOXET COXpaHATb 3HAYeHUe BTOPUYHOA 3IHEpPrUM BNOTb [0
4294967295 Bt*y. [lmama3oH pgucniea SHEpPrMM HaxoguTcA B TNpejenax
99999999999 kB1*y (999 munnnoH KBT*4) nepBUYHON 3HEPrMM 3a CPOK CAYXObI
npubopa. B cnydae Heo6XxoAUMOCTU MONb30BaTENlb MOXET BPYYHYH cOPOCUTHL
[laHHbIE 3HEPrUM C NOMOLLbIO NOJL30BATENLCKOr0 Napona.

Tabnuua 4-2. Untepdheiic aucnnen aHeprum

MapameTpbl Onucanue
. —
ER
nnna = NMnopT akTUBHOI aHepruu:
% L_I' VN EP = 30,784 kBT*y
4 184
k
£p -, 3 u
KCMOPT aKTUBHOW 3HEPI UK
- —=50,430 kBT*y
LU EP- = 50,430 KBT*
I I
Lt L’B L
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k
E q o CVMMElpHaH UHOYKTUBHAA
ggga - peakTUBHaA IHeprua:
1 EQ = 7,364 KBAp*y
1364
E q = ifAﬁ’h
n n n n CYMMElpHaFI eMKOCTHaA
(NN NN - peakTUBHaA IHEprusa:
B mrnr EQ — = 8,000 kBAp*y
NN N

4.2.3 [lucnnen aHeprum no Tapudy

(1) Homep Tapuda

Homep Tapuda ucnonb3yeTtca And ykasaHua Tapuda, no kotopomy pabora-
eT cyeTymnk. Tapud 1 — pekoMeHJ0BaHHbIA Tapudy, Tapud 2 — NMKOBLIA Tapud,
Tapud 3 — NOCTOAHHBIA Tapud; Tapud 4 — HOYHO Tapud.

(2) BpemeHHOM nepuog

Bpema moxeT 6bITb pa3aeneHo Ha 12 nepnojoB B cyTku. Bpema Hayana nep-
BOro nepuojia ycTaHaBNMBAETCA HAa HAayano Kax/blX CyToK. HacTpoiikn BpemeH-
HbIX NEePUOO0B AOMKHbI ObiTb HEMPEPLIBHEIMY, T.6. KOHEL, NepBOro BpEMeHHOro
nepuoja ABNAETCA BpEMEHEM Hayana BTOpPOro BpeMeHHOro nepuoja v aanee
Mo aHanorum.

(3) Tabnuua Tapudos

MoryT GbITb NPeyCTaHOBIIEHbI pa3inyHbIe TabnuLbl TapudgoB, Npu 3TOM pas-
IMYHblE Tapudbbl N0 Takum Tabnuuam TapucoB MOryT NPUMEHATLCA B Or0OBO-
PEHHbIE Nepuofbl BpeMeHn. BoamoxHo npegycTaHoska A0 4 Tabnuy Tapudos.
[pu nporpammupoBaHuM Homep Tabnuusl Tapuda Ucnonb3yeTca ANd ykasaHua
Tapudda, no kotopomy paboTaet cueTyuk. Tabnumua Tapudos 1 03HaYaeT nepabIi

Tapud.
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(4) Mpa3gHuKm

[pa3aHuUKK BKNKOYaAOT B ce6A perynapHble npa3aHuku (22 aHA) u nepexonn-
lume npa3aHuku (60 aHeid) — Bcero 82 aHA. PerynapHbie npa3aHUKM 06bIYHO COOT-
HOCATCA C OAHUMMU U TEMU XE eXEroJHbIMU rocyjapCTBEHHbIMU Npa3aHUKamu,
Hanpumep, 1 AHBapA, 1 MaA U T.N., KOTOpPbIE MOTYT ObITb 3aJjaHbl NM0JIb30BaTENIEM.
[lepexogdwme npa3gHUKN 06bIYHO COOTHOCATCA C Pa3/InyHbIMU rOCYJapCTBEH-
HbIMM Npa3iHMKaMu, HanpumMep, BeceHHuin checTuBans (9 cheBpana 2005r.) nT.n.,
KOTopble MOryT 6biTb 3aJaHbl N0NIb30BaTENIEM B COOTBETCTBUN C (haKTUYECKUM
npa3HUKOM. B npasgHuMKM MOXeT NpuMeHATLCA Tapud n3 no6oi us 4 Tabnuy
TapudoB.

(5) MecaYHbIn Tapud
Kaxblii Mmecal MOXeT NpuMeHATLCA Jo6oi Tapud us 4 Tabnuy Tapudos.

(6) MpuoputeTHOCTb Tabnuy Tapudos

[pumeHenune Tabnuubl TapudoB BO3MOXHO B [IBYX PeXUMax: Npa3JHUYHbIe
Tapusl 1 MecAYHbIE Tapudbl. B pexxume npasgHnyHoro Tapudda, eciv Ha JaH-
HbIA JeHb NPUXOAUTCA NPa3fHuUK, MPUMEHAETCA NPasAHUYHLIA Tapud, B UHbIX
CNy4yanAx NPUMEHAETCA MECAYHBIA Tapud.

Tabnuua 4-3. lucnnen aHeprum no Tapudy

MapameTpbl Onucanue
—
EAP
rnr TekyLuan cyMMapHas aKkTUBHas
(NN aHeprid = 19,862 KBT*y

(k-
EHP i Tekyuiad cymmapHan
gggg dKTUBHAA SHBDFMFI

S 9 L’ L’ no Tapudpy P1=15,944 kB1*y
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Tekyllas cymmapHas
aKTMBHAA 3Heprug
no Tapudy P2 = 1,425 kBT*y

Tekyuiaa cymmapHan
aKTMBHaf aHeprua
no Tapudyy P3 =10,526 kBT*y

Texywiana cymmapHasn

aKTMBHaA SHeprua

e %LI'U no Tapudpy P4 =2,016 kB1*y
20l
( k

EDP

mrrarnnr CymmapHad akTMBHadA aHeprus

L 3a TeKyLmit Mecal = 3,486 kBT*y
_ 1

ELP 1w

i n o ln CymmapHas akTMBHadA aHeprus

RINININ] 3a TeKyluin mecay

E L’g ( no Tapudy P1=2,431 kBt*y

. i

22




ECQPCv
. CymmapHan akTMBHaA aHeprua
3333 3a TeKywuit mecAy
mrnrnr no Tapudpy P2 = 0 KBT*y
QLA Ey R
EOP3
| X CymmapHan akTMBHaA aHeprua
| ngg 3a TeKyLunii mecau
| { ng S no Tapudpy P3 = 1,435 kB1*y
| A
EQP L“Vkv h CymmapHaa akTMBHaA aHeprua
3383 3a TeKyLunin mecau
nrrnr no Tapucpy P4 = 0 kBT™y
AN RN
E P w
rnrnn CyMMapHan akTUBHaA 3Heprua
%%%% 3a npouwunbid Mmecay =0 KBT*y
L EARYEN N
i { «
E "P g e CymmapHana akTMBHaA aHeprua
ﬂﬂﬂﬂ 3a NpoLunbIA MecAl
nann no Tapudpy P1 = 0 kBT*y
AR RN
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o

f k
E PO

y CymMapHan akTMBHaA 3Heprua
3333 3a NpoLUNbIA MecAal
mrrnn no Tapudpy P2 = 0 KBT*y
(MANy NN

| k
E IP3.

X CymmMapHan akTMBHaA 3Heprua
gﬂﬂﬂ 3a NpoLLNbIA Mecal
mnrarnn no tapudpy P3 =0 KBT*y

ARy EyN
E (PY..
' n M CymMapHan akTMBHaA 3Heprua
[N NN N ] 3a NpoLNbIA Mecay
nonn no Tapudy P4 = 0 kBT™y

QL ARy RN

’ k
ESP .
nnnn CymMMapHas akTUBHaA SHepruA
%U §% 3a nosanpowwnsbid Mecal = 0,190 kKBT*y

{

uoJu

. T
EEP Sk CymmMapHan akTMBHaA 3Heprua
ngg 3a no3anpoLusibid MecAu
annn no Tapucpy P1 =0 KBT*y
(MANE NN

2%




ECP2
W h
N CymmapHan akTMBHaA aHeprua
3333 3a nosanpownbii MecAl
mrnrn no Tapudpy P2 = 0 KBT*y
ANy N
=
E EPB ol CymmapHan akTMBHaA aHeprua
3333 3@ nosanpownsii MmecA
oannr no Tapudyy P3 = 0,19 kBT*y
g 90
-
EEP L’ " CymmapHaa akTMBHaA aHeprua
ﬂggﬂ 3a nosanpowneid MecAy
P4 =0 kBT*y
mrarnr no Tapudy
(NANY NN

4.2.4 AHanu3 rapMoHuK
CyeTuynKk MOXET U3MEPATL COEpXKaHWe rapMOHUK CETH, @ UMEHHO:
* MOJIHBIA KOI(P(MUUEHT rapMOHNYECKUX UCKAXKEHWUIA MO HANPAXEHUIO U TOKY
* cojepxaHue 2-51-o# rapMoHuK
Ha cTpaHuue gucnnen rapMoHUK BbIBOAATCA 00LIME rapMOHUYECKNE UCKaXKe-
HUA HaNpPAXEeHWA U ToKa hasbl, @ TakXKe CoAepXXaHue cyGrapMoHMK.
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Tabnuua 4-4. lucnnei rapMoHuK

MapameTpbl

Onucanue

EHd

}

2

C3

06wiee rapMmoHuyeckoe
UCKaXeHUe HanpaXeHuA:

Ua THD =0,10 %

o

THD

=R

oY
C3

061wee rapMoHKUyeckoe

NCKaXeHWe HanpaXeHns:
Ub THD =4,20 %

o

THD

P=Sd

06wiee rapMoHUyecKoe

UCKaXXeHWe HanpaXeHns:
Uc THD = 4,03 %

O

THD

R

-~
C3

06wiee rapMoHMyecKoe

UCKaXeHue ToKa:
la THD = 0,7 %

I

THD

aR

C3™~m ||[C™=rr || S0z | Q0 | |C3cs

WO~ T || E203C ng"l:lz JC0° T | B30
L

ﬁ:!

06wiee rapMoHuyecKoe

UCKaXeHne ToKa:
Ib THD =3,12 %
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UCKaXeHuUe TokKa:

% lc THD = 3,04 %
n3 n C ; 0
uauY

Mpumeyvanne: CogepxxaHne cy6rapmoHMK MOXHO MPOYATaThL MO MHTEpdency
RS485, a TaKxe 0HO BbIBOAMTCA B MHTepence gucniiesn, NnocBALEHHOM 06WmnMm
rapMOHMYECKUM UCKaxeHnAM. Hanpumep, 4nA Bxoda B MHTepgherc cybrapmo-
HUK C JeTanusauuen no 2-51-oi rapmoHnKkam, B UHTepdence aucnied Hanpsaxe-
Hua U1 THD Heo6xoaumo HaxaTb ««e=d ». UHTEpbeiic aucnnes oTobpaxaeTcH
cneyrowmm obpasom:

jbl:-"’d . 06uiee rapmMoHMyeckoe
)L N

MapameTpbl Onucanue
bl
Lt WckaxeHne cybrapmMoHuk

THD

ne HanpAXeHu.
Ly WckaxeHune 2-i rapMOHUKH:
F1ri ng U1=0,03 %
Ll

4.2.5 lucnneii BpemeHu

Tabnuua 4-5. lucnnei BpemMeHu

MapameTpbl Onucanue

(71 1

UL 11 okTAGpA 2017 T,

" ,‘ ,'3 13 4acoB, 28 MUHYT, 58 CeKyHA
cB58°
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4.2.6 MNoTpeGnexnune u NUKOBbIE 3HAUYEHUA

B npuGope npesycMoTpeHa (yHKUMA U3MepeHud NOTPebiieHnA M MUKOBbLIX
3HauyeHuil. IamepeHHble 3HaYeHUA He BLIBOAATCA Ha AUCIIEHR — UX MOXHO Npo-
yuTaTb TONLKO MO UHTepdeincy RS485.

[lpegycMoTpeHo AeBATb KaHanoB u3aMepeHua notpebnenna. Heobxoaumo
3ajaTb LeNb U3MepPeHNA Kaxaoro kaHana. 3amepeHue no Bcem KaHanam npo-
WCXOAMT OJNHaKOBLIM 06pa3om, ¢ ABYMA BapuaHTamMu Ha BbIGOP — CKOMb3ALNUM
nnu hmkcmpoBaHHbIM 06pa3om. MoXHO 3ajaTb BpemA 0OHOBJIEHUA U BPEMEH-
HOW UHTepBal.

[lpubop MOXEeT perucTpupoBaTb NMUKOBbIE 3HAYEHUA HEKOTOPBLIX dN1EKTpUYe-
CKux napameTpoB. bonee nogpo6Han nHopmauma npueeeHa B Tabnuue KoM-
MYHUKaLMOHHbIX agpecoB. [pubop 6yaeT perncTpMpoBaTb MakcumasbHOe Uiu
MWHUMaNbHOe 3Ha4YeHue, BKJIo4ad Bpema M u3MepeHHOoe 3HayeHne Nno BpeMeHu.
Takxe MOryT perucTpupoBaTbCA MakcUmManbHOe U MUHUMAaNbHOE 3HaYeHue 3a
OnpeAeneHHbI Nepuoj] BpeMeHu, KoTopbie OyAyT 0OHOBNATLCA B peXUMeE pe-
albHOro BPEMEHM M0 Mepe MOABMEHNA HOBbLIX NMUKOBLIX 3HaYeHuid. Hanpumep,
BPpeMeHHOW mepuoj coctasndaet 15 MuHyT, u npubop 6yneT o6HOBNATL BCe
faHHble Kaxable 15 MUHYT; 3a 3T 15 MUHYT OyJeT 3aperucTpupoBaHO HOBOE
NUKOBOE 3HayYeHue, 3anuckb 0 KoTopom ByaeT 3anucaHa NoBepx Npeablayulero
3aperncTpuMpoBaHHOro 3HayeHus, Np1M 3TOM OCTaHETCA TOJbKO NUKOBOE 3Have-
HUe TeKyLero BpeMeHHOro nepuoza.
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4.3 ONEPALUA NPOTPAMMUPOBAHUA

4.3.1 CtpyKTypa MeHI0 HACTPOIKH

[ina HacTpoMKW napameTpoB NMpPUHATA Mepapxuyeckan CTPyKTypa ynpaslne-
HUA: CBEPXY BHM3; 3 pAja UMKPOBOro JUCniea COOTBETCTBYHOT YPOBHAM 1, 2,
3 MH(POPMaLMOHHOIO MeH. Cxema CTPYKTYpLl MEHI0 NMPUBEJEHa B ClieaytoLeil
Tabnuue:

1-# ypoBeHb 2-i ypoBeHb 3-#l ypoBeHb
0603Ha- 0O6o3Ha- 06o03HayeHue/
Onucanue Onucanme Onucanue
yeHHe yeHue 3HayeHue
nnnn [Monb3oBa-
CodE Maponb gggg TeNbCKuit
naposib
HeT unknu-
no yeckoro
aucnnes
- Llnknuyeckui
LHE . A 3
Jucnneu BTOMaTH
yecKuit
JE3 LIMKIUY e CKUiA
aucnnen
U Hanpsxenue
MapameTpbl / Tok
945
CUCTEMbI M -
epBblii = M
uHTepdeiic ABICTE
disp | A Koachchu-
BKJIHOYEHUA PF LMY
MOLLHOCTH
nuTaHuA
EF JHeprusa
EHd [apMoHuKa
ot AkTuBHaA
y Ymnynbe aHeprua
PULS 3HEprum
P PeakTuBHaf
P
aHeprusa
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1-# ypoBeHb 2-# ypoBeHb 3-#l ypoBeHb
06o3Ha- 0603Ha- 06o03HayeHue/
Onucanue Onucanme Onucanue
yeHHe YyeHue 3HayeHue
He ouunwatb
no JlaHHble
Ounctutsb 3Hepruy
CLrE JlaHHble -
SHEeDIUI YUCTUTb
¥ HES JlaHHble
3Hepruu
He ounwatb
— JlaHHble
notpeb-
. Ounctutb nenus
I ¥ JlaHHble
545 P P ﬂUTpeﬁﬂeHMﬂ Ounctutsb
cCUCTEMbI
yFc JlaHHble
notpeb-
neHus
He ounwathb
i 3aperucTpu-
Oyuctutb pOBaHHbIE
- 3aperucTpu- AdHHbIE
L.,
POBEHbIL Ounctuts
JlaHHble 3aperucTpu-
JE3 POBaHHble
JlaHHble
asbl
n 3 s
U4 npoBoja
JInekTpo- 3 chasbl
nEE pa3BojKa n.33 n 3 npoBoja
1 dhaza
! F)
! APE Beog n 2 -
[MepBuyHoe oot~
1 kB
FE. HanpsXeHue 9999
BtopuyHoe oo i~
FE. @ HanpaxeHue 0555 2
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1-# ypoBeHb 2-# ypoBeHb 3-#l ypoBeHb
06o3Ha- 0603Ha- 06o03HayeHue/
Onucanue Onucanme Onucanue
yeHHe YyeHue 3HayeHue
MNepBuyHbIA oot~
i ]
LE. TOK 8955 B
! PE Beog -~ BTopuyHbiif ool | ~
ko TOK i i
F YacToTa &0 &O My
ool i~
Addr Anpec = 1-247
CkopocTb — )
LAY nepejaun 'gg,':,',.}' 12%014;?0200
JaHHbIX e
g KommyHu-
A & Kauuea nAg{ n.8.1
o.8 1 0.8.1
I
A EQ e8.1
n8.c n.8.2
PekomeH-
F.5d1 P LI0BaHHbI
Tapud
F.5dc ro— cd 1. 12 P2 E:g:g)bm
o 612 BPEMEHHbIX
F 543 nepuooB P3 [MocToAHHBIA
' Tapud
HouHow
F.5d4 PY Tapud
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1-# ypoBeHb 2-# ypoBeHb 3-#l ypoBeHb
0603Ha- 06o3Ha- O6o3Hayenue/
Onucanue Onucanue Onumcanue
yeHue yeHue 3HayeHue
( 1-# cyTou-
F.od Hblit Tapud
) E G 2-ﬁucyToq-
£n Mecayublit | /7.0 {~ ﬂBF;iﬂ Hbl Tapuag
San TapM(b 'l"l !‘E MeuCH - FSQ‘E]‘ 3-n CyTOoY-
- ‘ HbI Tapud
4-n cyTOY-
F.ad4 HbI Tapud
Bbikn.
— MpasgHms- aFF bIKN
HbIA PEXUM
on Bxkn.
1-n
FE&d! CYTOYHbIH
Tapud
) 2-iA
AL L F.bdc CYTOYHbIA
Mpa3gHuy- Tapud
Fad HbI Tapud 3-ii
F.5d4 CYTOYHBbINA
Tapud
4-i4
F 44 CYTOYHbII
Tapud
c HacTtpoiiku
Gofl | mawm | o faTe G ibg- | A
noKasaHuiA | Y Bpems c8.c9 HacTtpoiku
BPEMEHU

32




1-# ypoBeHb 2-# ypoBeHb 3-# ypoBeHb
O6o3Ha- 06o3Ha- 06o03HayeHue/
Onucauue Onucanue Onucanue
YyeHue yeHue 3Ha4yeHue
81 - HacTpoiiku
99.(7 | rosau
o mecALla
. 0.0 8 - HacTpoiiku
L) ME HacTpoiiku _ _ ErEE g
BPEMEHU BpEMEHH
O000~ | Hactpoiiku
6858 MUHYT 1
CeKyHA

Mpumeyanne: Mo3uLMK B BblilLENPUBEEHHOM MEHH) — 3TO BCE NO3ULUYU MEHIO.
Ecnu nonb3oBaTenb 06HapPYXMT, YTO HEKOTOPLIE MO3ULIUK OTCYTCTBYHT, 3TO 03-
HayaeT, YTo TakuX chyHKLUMI B npubope He npeyCMOTPEHO.

4.3.2 HacTpoiiku cuctembl

[lpumep: ycTaHoBuTL naponb Ha 0011, akTMBMPOBATL UMKIMYECKUA AUCTITEN.
Korna BxoZHo# curHan npesbicut 120 % HOMUHANLHOIO 3Ha4YeHUA, NOABUTCA
MUratoLniA CUTHaJI, U JaHHbIe 3N1eKTPO3IHEPruu u notpebneHna GyayT O4ULLEHD
cneyrowmm obpasom:

Menu| Pral | « | LodE | ¢/a | LadE 845
>3s 0000, 0og |, :
545 55 375 E5E |
conid ot QB Bt QRN o it =
i 000, oo, ]
“Gy5 | Gyt 545 | 5yG
Sl BuP = PR B B -
x nox YES. .
[ 595 595 | ¢/ [ 595 555
S| JTEp L di 5P S s di'ep |
A [595 595 | ¢/n [ 695 | 595
il B el el BB Air
. ooED.| | o1en. .
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BeecTtn naponb 1 BoiTH
B MHTepdeic HacTpoek
CUCTEMBbI

N3meHuTb
naponb

AxkTBMpOBaThL
LMKITUYECKMA
avcnnen

YcTaHoBuTb MHTEpPENC
[MCTNeA Ha ToK

YcTaHoBUTL 3HaYeHne
curHana Ha 120%

OT HOMUHaLHOrO
3HaYeHUH



5Y5 5Y5 [ Y5 | o [ 595 |
b eiel 2 AR MM gi e | pfcE | e
x nox YEG, b AdHHbl€ 3HEPTUU

5y% 54§ 6y§ 3 OuncTuTs
Lo e el K L e B AT e

g il yEG, 2 NaHHble notpebnenua
6ys GALE o]+ B 2000, CoxpaHWUTb U3MEHEeHHble
Mee B ﬁa Lo ':IES - " 1000 JlaHHbIE 1 BbINTY U3
. x X 0540 HaCTPOEK CUCTEMbI

4.3.3 HacTpoiika BXoJHOro CHrHana
[lpumep: TpaHccopmatop HanpaxeHuda 10 kB/100 B, TpaHcchopmaTtop Toka
1 KA/5 A n 3-thasHblit 4-npoBOAHON peXXMMm BbiGUpatoTCA cnegytowmm obpasom:

0500 | >3s I~ poot . y _| HacTpoeK curHana
! nPE I nPE ! nPE ! nPE |
<« 251: -« :EI: 2N :EL- ! :E!: . EﬁéﬁKpTapremwm
(') nPE [} nPE' | nPE’ I nPE YcTaHoBUTL 3HaYeHue
ax PE. ! ll Bl Sa)in - PE, ! — NEepBUYHOrO HanpAXeHUA
' £380. {000, x Ha 10,00 kB
TP P " nPEs " AP YcTaHOBUTbL 3HaYyeHue
o Pg 5 .z [PE 5 Sit PE E‘ = PE_ 5 —— BTOPUYHOr0 HanpAXeHuA
g 0380, 0 100. x Ha 100 B
I nPE ; py I nPE" T nPE YcTaHOBUTbL 3HaYyeHue
- EE. { - n S CE. { e .".'E_ ! — nepBUYHOro TOKa
g HBDS,: {000, ‘ Ha 1,000 KA
(1 APE | I nPE I nPE+| (1 APE | YcTaHOBWTb 3HauYeHue
=tk 2 [L' c L [t @ Pt @ BTOPMYHOrO TOKa
% 05'5' I _ﬂQ’_JSx % Hab A
Menul ! "PE |Menul SAVE | </A [SALE | ‘2000, CoxpaHuTb M3MeHeHHble
——  no YES " 1000 JlaHHbIE U BbINTYU U3
x [ x x 0582 uHTepdenca HacTpoek
CUCTEMI
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4.3.4 HacTpoiiku KoMMYHHUKaLuK
[lpuMep: ycTaHOBUTbL KOMMYHWKALMOHHbLIA ajpec Ha 2, CKOpPOCTbL Nepejayu
NaHHbIX Ha 9600 6uT/c, hopmat faHHbIX Ha 0.8.1 cnefyrowmm o6pasom;

E;ggg Menu| Prol | « |{odE | | 595 | ¢a|lon i Boittu B uHTEpdeiic
.gean [>3s <~ pon i ) ,. —| HacTpoek curHana
o |Lonl | |lonl | ¢alloni | o Lonl YcTaHoBUTb appec
TaxT] Tax7 ] Far o] YcTaHOBUTb CKOPOCTH
= bﬁﬁc} = bE'E;d i bﬂ.’r..;d - bEE'd — nepeaayn JaHHbIX
i 4880, 9600, | x Ha 9600 6ut/c
| lont | al|lant | ¢allon! | < |Lan! YcTaHoBUTL dhopmaT
dAtR dﬂﬁﬁ dgﬁﬁ" dAER 1 panmbix Ha 0.8.1
Fos CALE | CAGE | 2p00. 1 CoxpaHuts u3meHeH-
Menu =07 T |Menu| 37w = | </A | Sde | < oan HbI€ JaHHbIE U BbIATY
x x x 0580 M3 HacTPOEK CUCTEMBI

5. KOMMYHUKAL WA

CyeTunk no ymonyauuto umeet 1 kaHan ceasn RS 482 u npuHUmaeT KOMMYy-
HUKALUMOHHBLIA MPOTOKON Mo npomeiwneHHoi ceTn ceasn Modbus-RTU. bonee
noApo6Haa nHchopMauma NpuBejeHa B pyKOBOACTBE M0 KOMMYHUKaLMMK.
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6. ObCNY)KUBAHUE

Buumanue!

B cnyyae HapylwieHua npaBun sKcnnyaTayuu o6opyAoBaHMA, yCcTa-
HOBJNIEHHbIX W3rOTOBUTENEM, MOXXET YXYAWMWTLCA 3aluTa, NpUMeHeHHasA
B laHHOM npu6ope.

Kopnyc npu6opa MOXHO YMCTUTL MACKOWA BNaxHoW dinaHensio. Henb3a uc-
noNnb30BaTh pacTBOpUTENM, abpa3nBHbLIE YACTALLME CpecTBa (MOPOLLKKM, NacThbl
W Tak nanee).

JNEKTPOHHAA CXeMa USMEPUTENA He HYXAAeTCA B YUCTKE, 3@ UCKNHOYEHUEM
rHe3J NOAKJIYEHUA U3MEPUTENIbHBLIX NPOBOAHUKOB.

[lonyckaeTcA yucTka rHesj MNOAK/IHYEHUA WU3MEPUTENbHLIX MPOBOAHUKOB
C UCNoNib30BaHneM 6e3BOPCUCTLIX TAMMOHOB.

JanpeLiaeTcA CaMOCTOATENIbHO OCYLLECTBIIATL PEMOHT npubopa.

1. KOMMJEKTAL A

1. MHorodhyHKUMOHaNbHbIM u3mepuTenbHbld npubop G33H EKF -1 wr,
2. MacnopT —1 wT.

8. TPEBOBAHUA BE3OMNACHOCTH

BHumanue!
Bce pa6oTbl N0 MOHTa)XY, NOAKNIOYEHNIO M HACTPOIiKe HeoOXoAMMO
NPOBOAMUTDL NPH OTK/HOYEHHOM NUTAHMUM!

[lpu6opom MoryT nosib30BaThCA NMULA, UMEHLIUE COOTBETCTBYHLIYH KBau-
thmKaLmo 1 Jonyck K JaHHbIM paboTam.

Bo BpemAa n3amepeHui nosib3oBaTeslb He MOXET UMETb HEMOCPEeACTBEHHOro
KOHTaKTa C OTKPbITBIMM YaCTAMM, AOCTYNHLIMM )14 3a3eMNeHua (Hanpumep, oT-
KpbiTble MeTannuyeckue Tpy6bl LEHTPAJIbHOr0 OTON/IEHUA, NPOBOAHMKM 3a3EM-
NEHNA N T.N.); AnA o6ecneyeHnA XopoLuei n3onauuu cnejyeT ucnonb3oBaTb Co-
OTBETCTBYIOLLYH Cneuoaexay, nepyaTtku, 00yBb, U30AMPYIOLLME KOBPUKU U T. 1.

Henb3A KacaTbCA OTKPLITHIX TOKOBEAYLMX YacTed, MOAKNHOYEHHbIX K 3NeK-
TpOCETM.

Ocobyto 0CTOPOXHOCTL HEOOX0AMMO cobnoAaTh NPU U3MEPEHUM HanpAXe-
HuA, npesbllwatowero 40B noctoAHHoro unu 20B nepeMeHHOro Toka, KOToOpble
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NpeAcTaBNAT NOTEHLMUANbHYH 0NAaCHOCTb NOPaXEHUA ANEKTPUYECKUM TOKOM.
HengonycTumo npuMeHeHue:
* U3MepuUTens, NOBPEXAEHHOr0 MNONHOCTLH MW YAaCTUYHO;
* NPOBOJOB C MOBPEXAEHHON U30NALMeH;
* U3MepuTensa, NpoJoKMTENIbHOE BPEMA XPaHUMOTO B HENPaBUbHbIX
yCnoBuAX (Hanpumep, B CHIPOM MOMELLEHUK).

9. TPAHCMNOPTUPOBAHWE U XPAHEHME

9.1 TpaHcnopTUpoBaHMe M3JENUA MOXET OCYLIecTBAATLCA NOOLIM BUAOM
3aKpLITOro TpaHcnopTa, o6ecneynBaoliMM NpejoXpaHeHne ynakoBaHHbIX U3-
LEeNUA OT MEXaHUYEeCKUX BO3AECTBNIA U BO3AEACTBNIA aTMOCCEPHbIX 0CaKOB.

9.2 XpaHeHue U3henunii JOMKHO OCYLECTBNATLCA B YNaKOBKE NPOU3BOANTENA
B 3aKPbIThIX MOMELLEHUAX NPU TEMNEPATYPE OKpYyXatkLiero Bo3ayxa ot -40°C go
+60°C n oTHocUTENbHOI BnaxxHocTH He 6onee 98% npu +25°C.
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10. TAPAHTHA U3TOTOBUTENA

N3roToBuTenb rapaHTUpyeT COOTBETCTBME M3LeNiuin TpeboBaHUAM TeXHUYe-
CKOW JOKYMeHTauuu npu cobnofeHnn notpebuTesieMm yCIioBUiA akcnayaTauum,
TPaHCMNOPTUPOBAHUA U XPaHEHMA,

Cpok cnyx6bi: 10 ner.

[apaHTUIHbIA CPOK XpaHEHUA, UCYUCTIAEMBINA C AaTbl MPOU3BOACTBA: 7 NET.

[apaHTUIHbIA CPOK 3KCMJTyaTauuu, MICYUCNAEMbIA C AaTbl npogaxu: 7 NeT.

11. CBUAETEJIbCTBO O NPUEMKE

N3penus COOTBETCTBYHT TpEﬁOBaHMFIM TEXHUYECKOWA JOKYMEHTaLUUU U NMpU-
3HaHbl TOAHbIMW K 3KCT1yaTalun.

[LITamn TexHuyeckoro KOHTPOJIA U3roTOBUTENA

[laTa nponsBoacTBa «___ » 201___r.
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