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PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

HacTosiLee pykoBOACTBO MO 3KCnyatauum COAepXuT onnucaHue ycTponcTea, nops-
[OK YyCTaHOBKM W OCOBEHHOCTM paboTbl CHETYUKOB 3MEKTPUHECKOW SHEPrun Tpex-
asHbIX MHOroyHKUMOHanbHbIX Anbga A2 knaccoB To4yHocTn 0,2S m 0,5S, npen-
Ha3Ha4YeHHbIX 415 y4eTa akTUBHON N peakTVBHOW SHEPruv B TPAHCOPMAaTOPHbIX U
6ecTpaHcopMaTOpHbIX LEMNaX NepeMEHHOro Toka, a TakxXe MPUHLMN UX OEerNCTBUA
1 cBefeHus, Heob6X0anMbIe ANS NPaBUIbHON SKCMnyaTauum cHeT4MKoB (Mepbl 6e30-
NMacHOCTU, TPAHCMOPTMPOBaHNE, XPaHEHWNE, CXeMbl NOAKIIOHEHNS).

Pa3pa6oTka Heo6Xx0AMMOW OKYMEHTaUun U opraHn3anmns cepumnHoro Npon3BoacTesa
CYETYMKOB OCYLLIECTBNAETCA Ha 6a3e 3aKynneHHoM NMueH3nm 1 know-how y dompmel
Elster Solution LLC, CLLUA.

[Mo cnocoby 3aluTbl Y4enoBeKa OT MOPaXKEHUS 3MEKTPUHECKMM TOKOM CHETHUKM
cooTtBeTcTBYtOT Knaccy Il no FOCT 8865-93; no 6e3onacHOCTM 3KcnnyaTaluMm cooT-
BeTCTBYOT TpeboBaHuam FOCT 22261-94, TOCT P 51350-99.

Mo yCTOMYMBOCTU K KNUMATUHECKUM BO3LENCTBUAM CHETHMKM Anbdpa A2 OTHOCATCS K
rpynne 5 no FOCT 22261-94, a No ycnoBusiM KNMMaTu4eCcKoro UCMofHeHNs — K KaTero-
pumn Y3.1 B cootBetctBMM ¢ FTOCT 15150-69.

CueTunku umeroT cteneHb 3awuTbl IP51 cornacHo Tpe6osanuam FOCT 14254-96.
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PYKOBOACTBO MO 3KCMJIYATALUA

HasHaueHue

CUEeTUMKM 3NEKTPUHECKON 3HEPrnM TpexdasHble MHOrOYHKUMOHaNbHble Anbda A2
(manee - cyetunkn Anbca A2) knaccos To4HocTu 0,2S n 0,5S npepgHasHadeHbl Ans
y4yeTa aKTMBHOW 1 peakTUBHOW SHEPrum B LiENsX NEPEMEHHOMO TOKa, pacyeTa noTepb
B CMJIOBOM TpaHChopMaTope 1 NIMHWUM 3neKTponepenaym, XpaHeHnsa faHHbIX 06 SHep-
ronotpebneHnn/Bblaade, AN U3MepeHNs C HOPMUPOBAHHOWM MOrPELLHOCTbIO Napame-
TPOB CETW, a Takxe ANA nepefadn M3MepPeHHbIX NN BbIYUCIIEHHbIX MapamMeTpoB npu
MCMONb30BaHNN B COCTaBe aBTOMaTU3NPOBAaHHbIX CUCTEM KOHTPOISA U y4eTa 3NeKTpo-
aHeprum (ACKY3) Ha gucnetyepckuin MyHKT MO KOHTPOIO, YYeTy U pacrnpenenenuio
3MEKTPUYHECKON SHEPTUN.

Onsa noctpoeHusi cuctem ACKYD Ha 6a3e cyeT4mkoB Anbda A2 MoryT 6biTb UCMOSb-
30BaHbl PasfMyHble TUMbl UHTEPdENCoB: TenemeTpuyeckne BbiXoAdbl, LMdpPOBbIe
nHTepdencel RS232 nnn RS485, UPTIC (“Tokosas netns”).

B cnydae npvmeHeHus LMPOBLIX MHTEPEENCOB yOaeTcs 6onee MosiHO MCMOoNb30-
BaTb (PYHKLMOHASbHbIE BO3MOXHOCTU CYETYMKA MO KOPPEKTUPOBKE TapUMHbIX 30H,
nony4eHnio 6onee MOIHOW WHGOPMaUMK O mpoLecce 3KcniyaTauun, pesynsrarax
CaMOAMarHOCTMKK U T. [i., KOTOpPble peanuaytoTcs ¢ paboyero Mecta onepartopa Yepes
cyLlecTBytoLMe KaHanbl cBA3n. Lindposble MHTEpPdENCHl MOryT UCMOMb30BaTLCA U
B CNy4ae MOBbILLIEHHbIX TPeboBaHUA K AOCTOBEPHOCTU NepefaHHon Wn MPUHATOMN
MHdOpMaLMK, MOCKONbKY MPOTOKON obmeHa cyeTymka Anbca A2 npegycmartpvBaet
Bblady NMOATBEPXAEHUA O NPaBWUbHOCTN MPUHATOW UM NepefaHHon MHdopMalnm.
[aHHasi 0co6eHHOCTb MO3BONAET co3aaBaTtb HadeXHble cucteMbl ACKYD, roe cyet-
vk Anbga A2 ABNSETCA OQHVMM U3 MMaBHbIX 3NIEMEHTOB.
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2

Moauvdnkaumm m TexHn4yeckKkune
XapakKTepUuCTUKnN cHYeT4YnKosB

Mpvmep 3anucn ucnonHerunsa cHetumnka - A2R1-4-ALQV-C25-T

A2R | 1 |- | 4 |- |ALlQV |- |C25 - | T

T TpaHcdopmaTopHoe
BKMlOYEHWe

n Mpsimoe BKntoveHUe
(tonbko ans kn. 0,55)

Tun nHTepdgercHon Nnatel (cm.
Tabnuuy 2.1)

M3mepeHus B ABYX HANPABNEHUSX

PYHKUMSA XPAHEHUs TPadUKOB HATPY3KU
MN3mepeHne NapameTpoB ceTM ¢ HOPMUPOBAHHOM
NorpeLHoCTbIo

PYyHKUMA y4eTa noTepb

< Oorr

3 [BYX3NEMEHTHbIA CHETYUK (TPEXNPOBOAHAS NUHUS)
4  TpexanemeHTHbIN CYETYMK (H4eTbIPexnpPOBOAHASN NNHUS)

1 Knacc ToyHoctH 0,25
2  Knacc ToyHoctH 0,55

M3mepeHre aKTUBHOM 3Heprumn (KBT-4) u mowwHocTH (KBT) B mHOrotapugpHom
A2T
pexume
AZR N3mepeHune akTuBHOM (KBT-4) M peakTMBHOM (KBAP-4) SHEPrM K MOLLHOCTH (KBT) B
MHorotapudpHom pexxume

MpumeyaHue - Mpu OTCYTCTBUM B CHETUUKE KaKUX-NIMGO AOMONMHUTENbHbIX (PYHK-
uMin, 0603Ha4YaemMblx cumeonamu “A”, “L”, “Q”, “V”, 3Tm cumBoOsibl B 0603Haye-
HUM Mmoaucpmkaumm cHeTHMKa oTCyTCTBYIOT. OTCyTCTBME cCMMBONna “Q” o3HavaeT
M3mMepeHue napameTpoB ceT 6e3 HOPMUPOBaHUS NMOrPELLHOCTM.
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Ta6bnvua 2.1
Kop, nnatbl CocTaB nnathbl
00 OTcyTCcTBME MHTEPdENCHON Mnatbl
Cc22 MnaTa c AByMA ranbBaHWYeCcKu pa3Ba3aHHbIMK rpynnamm pene,
no 2 perne B KaXA0M rpynne Ha ABe CUCTEMbI y4eTa
C23 RS232 n gBe ranbBaHn4ecku pa3Ba3aHHble rpynmbl pene,
no 2 pese B K&XA0M rpynmne Ha ABe CUCTEMbI y4eTa
C24 WPTIC «TokoBas netns» 1 Ase ranbBaHNYeckun pa3sBsi3aHHble
rpynnbl pene, no 2 pene B KaXAoW rpynne Ha ABe CUCTEMbI yHeTa
C25 RS485 v gBe ranbBaHN4ecKn pa3Ba3aHHbIe rpynnbl pene,
no 2 perne B KaXA0M rpynrne Ha ABe CUCTEMbI y4eTa
C26 lMnaTa ¢ AByMA ranbBaHWYeCcKu pa3Ba3aHHbIMK rpynnamu pene,
no 4 pene B KaXA0W rpynne Ha ABe CUCTEMbI y4eTa
c27 RS232 v gBe ranbBaHn4eckn pasBsidaHHble Fpynnbl perse,
no 4 pene B K&XA0W rpynne Ha fiBe CUCTEMbI yyeTa
C28 WPTIC «TokoBas netns» 1 Ase rarbBaHNYeckun pa3sBsi3aHHble
rpynnbl pene, no 4 pene B K&XA0W rpynne Ha ABe CUCTEMbI yHeTa
C29 RS485 v gBe ranbBaHN4eCKN pa3Ba3aHHbIe rpynnbl pene,
no 4 pene B KaXA0M rpynrne Ha ABe CUCTEMbI y4eTa
21 TexHU4Yeckue xapaKTepucTukm cHyeTumkoB Anbcha A2 (cm. Tabnuuy 2.2)
Tabnuua 2.2
HanmeHoBaHue xapakTepucTUKu 3HayeHue MpumeyaHue
Knacc To4HocTH
— Aansa cyetumkoB A2R(T)1...
no akTueHom aHeprum (FTOCT P 52323-2005) 0,28 B 3aBucumocTtun ot
o peakTeHoM aHeprim (TY 4228-010-29056091-09) 0,5 MCrOSIHEeHNs
— ansa cyetunko A2R(T)2...
no akTueHon aHeprm (FTOCT P 52323-2005) 0,58
no peaxtveHon aHeprum (MTOCT P 52425-2005) 1
Llena eamHu, mnapLuero (crapLuero) Mporpammupyemas
paspsga rno sHepruu, kBrey 0,0001 BenMYMHa
(100000) (ykasaHbl
npepenbHble
3HaYeHus)
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MpopomnxeHue Tabnuupl 2.2

Pa6ounii gnanasoH HanpsxeHui, B

HavmeHoBaHue xapaKTepucTukmu 3HayeHune MNpumeyaHne
[ononHuTebHbIE NOrPELLHOCTH, He npeBocxopgsT
BbI3bIBAEMbIE UBMEHEHNEM BNUSIOLLMX npenesnos,
BENUYMH YCTaHOBJIEHHbIX B

FOCT P 52323-2005;
FOCT P 52425-2005
HomwuHanbHble HanpsixeHus, B 3x57/100, HonyckaeTcs
3x230/400, 3x63/110,
3x100, 3x230 | 3x220/380

(018 - 1’2) UHOM

HomuHaneHas Yactota cetu, 'y 47,5-52,5 57 - 63 (no 3akasy)
HoMuHanbHbIe (MakcuManbHble) TOKKM, A 1(2),5(10),
40 (150)

CTapToBbIf TOK (4yBCTBUTENBHOCTb) 0,001 lyom

[MoTpebnsemasn MOLLHOCTb MO Lensam

HanpsxeHwus, BT (BeA), He 6onee 2(4)

MoTpebnsemas MOLLHOCTb MO LiensM ToKa,

BT (B°A), He 6onee 0,1(0,12)

Konunyectso TapnHbIX 30H Ho 4

MorpeLuHoCTb XoAa BHYTPEHHUX HacoB,

cleyTkm +0,5

Pa6ounin guanasoH Temnepartyp, °C Ot - 40 po +60

OTHOCUKTENbHas BNaXHOCTb

(HekoHAeHcupytoLascs), % 0-95

CkopocTb 06MeHa HhopmaLmein npu

CB$I31 CO CHETHUKOM MO LMEPOBbIM

nHTepdencam, 604 1200 - 9600

[MocTosHHasA cyeT4MKa Mo MMMyNbLCHOMY 3apaeTtcs npu

BbIXOAY, UMN/KBTey (kBapey) Ot 1000 po nporpamMmmmpoBa-

10000 HWUW cHeT4YnKa C

warom 1000

ONnTenbHOCTb BbIXOAHbIX UMMYIbCOB, MC 120 BoamoxHo gpyroe
3HaveHve no
3akasy

3awmra oT HeCaHKLMOHMPOBaHHOMO

jocryna:

- naporb cyeT4YmKa Ectb

- annapaTtHas 6/10KMpoBKa EcTb
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OKoH4YaHue Tabnuubl 2.2

HaumeHoBaHMe xapakTepucTuKu 3HaveHue MpumeyaHue
CoxpaHeHue faHHbIX B NamsiTh, net 30
CamoamarHocTuka cyeT4mka Ectb BbinonHseTtcs

npv BKIIIOYEHUN
NUTaHNs, a Takxe
nocrne Kaxgoro
obmeHa yepes
OMNTUYECKUIA NOpT

CreneHb 3awumThl kopnyca IP51

[a6apuTbl (BbiCOTa X LUMPUHA X TOMNLLMHA),

MM, He 6onee 325x180x170

Macca, kr 3,0

CpepHss HapaboTka [0 0TKasa, 4, He MeHee 120000

MexnoBepo4HbI MHTEepBar, neT 12

Cpok cnyx6bl, NeT, HE MeHee 30

2.2 XapakTepuCcTUKN U3MepeHUin NapaMmeTpoB INIEKTPUYECKON CeTn
(cm. Tabnuuy 2.3)
Tabnuua 2.3
HaumeHoBaHMe xapaKTepucTUKMN 3HayeHue MpumeyaHue

Mpepen gonyckaemow norpeLLIHoCcTH [MorpewHocTb

N3MepeHns HanpsxeHus B paboyem npueegeHa K

OnanasoHe HanpsXeHun, % +0,5 HOMUHanbHOMY
3Ha4eHUo

[nana3oH namepeHuns Toka

- ANs CHETYMKOB TPaHCKOPMAaTOPHOro 0,01 lom = lyaxe

BKIIOHEHUS

- ANs CHETYMKOB HEMOCPEACTBEHHOMO 0,05 Ig - lyae

BKIIOHEHUS

Mpepen gonyckaemon norpeLuHocTy MorpewHocTb

M3MepeHus Toka, % +0,5 npueefeHa K
HOMWHaJIbHOMY
3Ha4YeHuIo Toka

Bpemsi ycpefHeHus npu n3mepeHun 1,2, 3, 5,10, 15, | MNporpammupyemas

MOLLHOCTWN, MUH 30, 60 BENMM4YMHaA

[nana3oH n3amepeHuns 4acToTbl, % OT

HOMWHAsbHOW +5

Mpepen gonyckaemon norpeLuHocTy MorpelHocTb

M3MepeHust YacToTsl, 'y, + 0,01 abcontoTHas
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OKoH4YaHue Tabnuubl 2.3

HaumeHoBaHue xapaKTepuCTUKMN

3Ha4yeHune

MpumeyaHue

[nana3oH namepeHus rnybuHbl nposana
HanpsXxeHus, %

OT1 0 po 40

Mpepen gonyckaemow NorpeLLIHoCcTH
n3mepeHus ryouHbl Nposana
HanpsxeHus, %

+0,5

MorpewHocTb
abcontoTHas

[nanasoH namepeHust AnMTebHOCTH
npoBasia Hanps>KeHus, ¢

0,03 - 60

Mpepen gonyckaemon NorpeLuHocTm
N3MepeHUs AIMTENbLHOCTM NpoBana
HanpsXeHus, ¢

+ 0,01

MorpelHocTb
abcontoTHasi

[nana3oH namepeHns koappuumneHTa
MOLLIHOCTK

0,25 (MHa) — 1 —
0,25 (emk)

Mpenen gonyckaemori NorpeLLIHocTu
N3MepeHUs KoapuLMeHTa MOLLIHOCTM

+ 0,01

MorpewHocTb
abcontoTHas

[nana3oH namepeHus yrinos Mexay
BekTOpamu TpexdasHbIX CUCTEM
Hanps>KeHW 1 TOKOB, rpag.

0-360

Mpepen ponyckaemon NorpeLuHocTm
N3MepPEeHUs YriIoB MeXy BeKTopamu
TpexdasHbIX CUCTEM HaMNpPsHXXEHWIN K

TOKOB, rpag.

1,0

MorpewHocTb
abcontoTHasi

nOFpeIJJHOCTI/I N3MepeHnsa rapMoHUK TOKa U HanpsXeHusa, a Takxe KOS(beMLlVIeHTa
NCKaXXeHNA CUHYyCOonOanbHOCTU KPUBbIX TOKa U Hanps>XeHna He HOPMUPYHOTCA.

[ononHuTensHble NapameTpbl, oTobpaxkaemMble Ha XKW cueTumka, npuBeaeHbl
B Tabnuue 2.4.
Tabnuua 2.4

HaumeHoBaHue napameTtpa

LleHa eguHULbI
Mnaguero paspsaa

AKTMBHasi MOLLIHOCTb CETU 0.0001 kBT
PeakTvBHas MOLLHOCTbL ceTU 0.0001 kBap
[MonHas MoLHOCTL ceTn 0.0001 kBeA
AKTMBHas MoLLHOCTb No casam A, B, C 0.0001 kBT
PeakTnBHas MmoLHoCTb no ¢hasam A, B, C 0.0001 kBap
MonHas mowHocTk no aszam A, B, C 0.0001 kBeA
Hanpsixerust cpas A, B, C 0.1B

Tokun pa3 A, B, C 0.01 A
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OkoH4aHue Tabnuubl 2.4

LleHa eguHULbI
HaumeHoBaHue napameTtpa
Mnapllero paspsaa
KoadcpurumeHT moLHocTn cetn 0.01
KoadpdpmumeHT mowHoctn has A, B, C 0.01
Yrnbl BEKTOPOB HaMps>KeHUi 0.1°
VYrnbl BEKTOPOB TOKOB 0.1°
YacTtoTa cetn 0.01 Ty

MapameTpsl, peructpupyemsblie cyetymkom B XKypHane CobbITuii Npu BbIXOAe 3a
npefenbl yCTaHOBMEHHbIX YCTaBOK, MpUBEAEeHbI B Tabnuue 2.5.

Tabnuua 2.5

MapameTpbl

3apaBaeMble yCcTaBKMN

Hanpﬂ)KeHme cetn

MuHUManbHbIM U MakcUManbHbIA OMYCKN

[MpoBan Hanps>KeHus

[Moporosas rpaHuua B % OT HOMUHana

Tok Harpysku

MVHUManbHbIN U MakCMarbHbIA [OMYCKN
B % OT HOMMHana

KoadhdunumeHT moLHocT!

MuHUManbHO JonycTUMbIE 3HA4YEHUS
OTCTalOLLIEro 1 onepexaroLLero
KO3 pMLMEeHTa MOLLIHOCTHN

KoathdunumeHT HecmHyconaanbHOCTN
TOKa

[Mopor B % K Benu4nHe nepeon
rapMOHWKM TOKa

KoadpuumeHT HecuHyconganbHOCTH
HanpsHXeHus

[Mopor B % K Benu4nHe nepeon
rapMOHWUKM Hanps>KeHWst

OcHoOBHble Moandnkaum cyetTumkos Anbdcga A2

CuyeTunk Anbcha A2 MOXeT ObITb BbIMOSTHEH B NIO60OM 3 ABYX OCHOBHbIX UCMOSTHEHWI C
n3MepeHneM 2-x NnapaMeTpoB B pPeXMMe MHOrOTapuHOCTU. [JononHUTENbHble QyHK-
LMn peannayoTbCs C NOMOLLbIO YCTaHOBKMN AOMOMHUTENbHBIX 3MEKTPOHHbLIX NaTt uim
C MOMOLLbIO AOMNOMHUTENBHOrO NPOrpaMMmpoBaHUS.

CyeTunkm BCeX MoaMduKauumii, B TOM Y1cne 1 6a3oBbiX, MO3BONSAIOT U3MEPSATb U OTO-
6paxatb Ha XKW napameTpbl 3MeKTpU4ecKor cetn: dasHble TOKM U Hanps>KeHus,
4acToTy CEeTW, aKTVBHYIO, PEaKTVMBHYIO W MOMHYI MOLLHOCTU CeTu, KOIMULMEHT
HecuHycomaanbHOCTU U Apyrve napameTpbl, NpuBefeHHble B Tabnuue 3.1.
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Ta6bnvua 3.1
O603HaveHue napameTpa MNosicHeHus
SYS MapameTpbl, OTHOCALMECH K TpexdasHoW cucTeme,
Takve Kak: MOLHOCTb, KO3MMULMEHT MOLLHOCTU
PhA M3mepeHusa hasbl A (HanpsikeHue, TOK, MOLLHOCTb,
KO3(hDULMEHT MOLLHOCTU, BEKTOPHbIE YITbl)
PhB M3mepeHus hasbl B (HanpsikeHue, TOK, MOLLHOCTb,
KO3 DULMEHT MOLLHOCTH)
PhC M3mepernsa dasbl C (HanpsXeHne, TOK, MOLLHOCTb,
KOI(PPMLMEHT MOLLIHOCTU)
THD kaxxpon chasbi KoahUUMEHT NCKaXXEHUA CUHYCOMAANBHOCTMN
HanpsKeHus u Toka KpuBOW HanpspkeHus (KH), kpmBon Toka (KT)
ThA MamepeHns rapMoHuK dhasbl A (Hanps>keHve, TOK,
MOLLIHOCTb)
ThB N3amepeHusi rapmMoHuK hasbl B (HanpskeHve, TOK,
MOLLIHOCTb)
ThC M3meperunsa rapmoHuk casbl C (HanpskeHune, TOK,
MOLLIHOCTb)
IhA 1-9 rapmMoHuKa hasbl A (HanpsxeHve, TOK)
IhB 1-9 rapmoHuka ¢asbl B (HanpspkeHue, Tok)
IhC 1-9 rapmoHuvka ¢pasbl C (HanpsXxeHue, TOK)
2hA 2-9 rapMoHuKa gasbl A (Hanps>keHue, TOK)
2hB 2-1 rapMoHuKa pasbl B (HanpspkeHue, ToK)
2hC 2-A rapMoHuka asbl C (HanpskeHune, ToK)
YacrtoTta cetu M3mepseTcs no hase HanpskeHns A
3.1 BasoBas mogucukaumsa cuetumka “A2T”
CyeTuvK NpefHa3HaqeH ANa U3MEPEHNA akTUBHOW 3HEPrum 1 MakCMMasibHOM MOLLHOCTU
B O[JHOM HanpasneHnn B PeXX1UMe MHOroTapuHOCTU.
3.2 BazoBas mogucpukauuma cuetumka “A2R”
CyeTunk obrnapgaeT BOBMOXHOCTLIO M3MEpEeHUs B ABYX BapuaHTax:
a) aKTVBHOW 3HEPrN N MaKCMMaIbHOM MOLLIHOCTY B ABYX HanpaBfeHusX B MHOroTapug-
HOM pexvMe 1 peakTUBHOW SHEepruM no KBagpaHTam 6e3 pexxnMa MHOrotTapucHOCTY;
6) aKTVBHOW 1 PEaKTUBHOW SHEPTM U MaKCUMasIbHOM MOLLIHOCTM B OOHOM HanpasfeHun
B MHOroTapmMHOM pexvme 1 peakTUBHOW 3Heprum no KeagpaHtam 6e3 pexxrma MHOro-
TapugHOCTU.
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3.3

3.3.1

3.3.2

V3meHeHWe BapvaHTa M3aMepeHuin NPoM3BOAMTCA C NMOMOLLbIO NMPOrpaMMHOro obecneye-
Hua AlphaPlus W (AEP).

JononHutenbHble q)yHKLI,VIVI cyeT4yukKa

CuyeTunkn Anbha A2 o6nagatoT AOMOSNHUTENbHLIMU (PYHKLMOHANBHBIMU BO3MOXHO-
CTAMU, TAKUMM KaK:

°* n3MepeHne B 06paTHOM HanpasneHun (cumeon “A” B 0603Ha4eHNM MoandmKaLmn);
* BejeHNe rpacnkoB Harpy3kun (cumeon “L” B 0603Ha4eHnn mogmdmkaumm);

* U3MEepeHne napameTpoB CETU C HOPMMPOBAHHOW NMOrPELLHOCTLIO (cumBon “Q” B 060-
3Ha4YeHnn MogmdmKaLuum);

° y4yeT NoTepb B TpaHcdopMaTope 1 NMUHUKM anekTponepedayn (cumson “V” B 0603Ha-
YeHun moamdukaumm).

Mopaudmkauum cHeTYnKoB ¢ PYHKLMEN U3MEPEHUS B ABYX
HanpasneHusx (cumeon “A” B 0603Ha4EHUM)

DyHKLUMEN N3MEPEeHUs B [BYX HANpassieHNsX MOXET 061aAaTh TOMbKO CHETHMK 6a30-
BOV moamdmkaumm "A2R".

DYHKUMA U3MEPEHUS B ABYX HanpasfeHnsaX No3BONsSeT CHETYUKY, MMEtoLLEMY CUMBOI
"A" B 0603Ha4eHNN MogmndmnKaumm, OCyLLIECTBATb M3MEPEHUS B [IBYX BapuaHTax:

- aKTVMBHOW NMOTPEGIEHHOW U aKTUBHOW BblOAHHOW SHEPTUM B MHOTOTapUhHOM PEXMME;
- peakTVBHOW NOTPEBNEHHOW N PeaKTUBHOW BbIGAHHOW SHEPrnn B MHOrOTapueHOM
pexume.

BapuaHT namepeHus 3agaeTcsi NporpamMmmHo ¢ nomoLubto naketa AlphaPlus W (AEP).

Mopaudmkaumm cHeTYnKoB ¢ PYHKLUEN BefeHUs rpachmkoB Harpy3ku
(cumBon “L” B 0603Ha4eHUN)

BepeHve rpadvkoB Harpy3ku no3BOMSET CHETYMKY XPaHWUTb UCTOPUIO NMOTPe6eHus
No BCEM U3MEPEHHBbIM BUAAM 3HEPTUM B BUAE MMMYNbCOB, HAaKanIMBaemblX Ha UHTEp-
Banax 3afaHHon AnuMTensHoCcTU. [nnTensHoCTb MHTepBarna 3afgaeTcs NporpaMmMHoO 13
pspga: 1, 2, 3, 5, 10, 15, 20, 30, 60 MUHYT.

Cuetunk mogudukaumm "A2T" MOXeT BECTM [0 ABYX KaHanoB rpacukoB Harpysku;
cyeTymk mogmndmkaumm "A2R" - 0o YeTbipex KaHasnoB.

Ecnu notpebutento He06XO0ANMO ANst NOCTPOEHUS rpadMKoB Harpy3Ku UCNONb30BaThb
nakeT AlphaPlus W (AEP), To uHTepBan 3anuMcu MOLLHOCTM crefyeT BblbvpaTb 13
psga: 5, 15, 30, 60 MUHYT.

[ny6buHa 3anucy AaHHbIX B NamMATb 3aBUCUT OT UHTepBana BpeMEeHW, BbIGPaHHOro Ans
3anmcu, 1 KoNM4YecTsa UCMosb3yeMbIX KaHanoBs. Hanpumvep, npy 4-kaHanbHOW 3anncu
C AnvHon nHTepsana B 30 MWH JaHHbIe HakanIMBaloTCA B TedeHne 70 gHen.
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3.3.3

3.3.4

Moaudmkaumm cHeTUMKOB ¢ (hpyHKLMEN TecTa napameTpos ceTtu (“Q”)

CyeTurKky, MMelLlwmMe B 0603HaYeHnV Moaudmkaumm cumeon “Q”, ocyLlecTBASAOT
M3MepeHVe NapameTpoB CET C HOPMUPOBAHHOW MOrpeLLHOCTbI. I3amepsemble napa-
METPbI U MOrPeELLHOCTN N3MEPEHWI NPMBEAEHbI B Tabnuvue 2.3.

[orpeLwHocTM n3mMepeHnst rapMoHMK TOKa M HanpshkKeHusl, a Takxke koadduumeHTa
NCKaXKEHWUS1 CUHYCOMOANbHOCTU KPUBLIX TOKa U HamnpshXXeHUs He HOPMUPYHOTCS.

Mopaudmkaumm cHeTYnKoB ¢ PyHKLMEN y4eTa notepb (“V”’)

3apaya no COBMELLIGHNIO KOMMEPHECKOro y4eTa C pacHeToM MoTepb 3EKTPOIHEPrn B
CUOBOM TpaHCcopMaTope 1 NIMHUK 3MekTporepenaqn peLleHa B cHeTdmke Anbga A2.
3aHeceHne B CHETUMK KOHCTaHT, HEOOXOANMbIX SIS NPOBEAEHUs pacHeToB, OCYLLECT-
BfIIETCSA C NMOMOLLIbIO CrieumanM3nposaHHoro nporpamMmmMHoro naketa AlphaPlus_LV.
Kak n3BecTHO, noTepu B TpaHcopmaTope, B OCHOBHOM, OMPeAensaTcs Hanm4ymem
rmcTepesvca M BUXPEBbLIX TOKOB B MarHUTONpPOBOAE, 3aBWCAT OT TOKa Harpyskw,
COMNpOTMBIIEHNA 06MOTOK TpaHcdopmMaropa 1 BENNYMHBI yTe4eK B 06MOTKax TpaHc-
hopmartopa. 1 NoTepn OensATCA Ha akTVBHbIE (PeakTVBHbIE) MOTEPU B Xene3e mar-
Hutonposopa P, (Q,) 1 aKkTuBHbIE (peakTBHbIe) NoTepu B Mean o6moTku P, (Q,,).
TakvM 06pa3om, akTUBHbIE NOTEpU B CMTIOBOM TpaHcopmaTope OnpeaensaoTcs Kak
CymMma aKTWBHbIX NoTepsb Py = P + P, a peakT1BHbIE NOTEpU ONPeaessitoTcst CYMMOW
peakTUBHbIX MOTepb B 06MOTKE 1 Martutonpoeoge Qs = Q,, + Q,.

Haunbonee npocTbiM METOOOM 3aHECEeHUS B CYETYMK KOHCTaHT, HEOOXOOMMbIX Onf
ydeTa nortepb, ABNAAETCA MeToA 3aJaHnA NoTepb B NpoueHTax no OTHOLLEHUO K HOMU-
HanbHbIM 3HA4YEHUAM TOKa M HanpskeHus (npueeneH B nakete AlphaPlus_LV). B atom
cny4ae NoTepu paccHUTLIBAIOTCA Cnefyrowmm o6pasom:

1) OnpepensieTcs HOMUHANbHOE 3HAYeHMe MOLLHOCTU S, ., C YHETOM HOMMHASIbHbIX
3HaYeHNI HaNPs>KeHWs 1 ToKa.

2) Onpepensetcs paboyee 3Ha4yeHe aKTMBHOWM MOLLHOCTU NS 3afaHHOro pexnma Ppa6
C Y4YETOM COS §.

3) OnpepnensioTcsa NpUBEAEHHbIE K HOMUHATBLHOWM MOLLHOCTU S, aKTUBHbIE NOTEpU B
o6moTke P, ¢ ydeTom 3afaHHbIx npoueHTos (N,,)

Py = Suom X Ny X Ipaﬁ2 I lyon?- M

4) OnpepensioTcs NpyBeAeHHbIe K HOMUHANbHON MOLLHOCTN S, aKTUBHbIE NMOTepy B

ceppeyHuke P, ¢ y4eTom 3apaHHbIx npoueHToB (N, )
P, = S,om X N, X Upas2 /U2 (2)
5) OnpepensioTcs cyMMapHble akTueHble notepu Py
Py =P, +P,. 3)

[MpviBeAeHHble BbILLEe pacyHeTbl MPOU3BOAATCA KaXAyl CEeKyHay, W, B 3aBMCUMOCTU
OT BKJIOYEHUA CHETYMKA MO Ty WK APYryo CTOPOHY NIMHUWN pasfaeneHns OTBETCTBEH-
HOCTW MeXAy SHeprocHabaroLlelt opraHn3aumnernt n notpebutenem, onpepeneHHble
BblLLe MOTEPU CKNaAbIBaOTCA (MW BbIYMTAIOTCA) C MBMEPEHHOWN 3NEKTPO3HEPruen ¢
YHETOM UCMOJb3yeMbIX TapUHBIX 30H.
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AHaforM4yHO OMNMCcCaHHOMY Bbillie, B Cly4ae Heo6XOOMMOCTW, MPOU3BOAUTCA pacyeT
peakTUBHbIX MOTEPb, rAe Mo NyHKTY 2 onpepenserca paboyvee 3HaYeHVEe peakTVBHOM
MOLLIHOCTM C Yy4€TOM CBOEro sin ¢, 1 fanee onpegenaiotca Q,, v Q, B cOOTBETCTBUN
CO CBOVIMM 334@HHBbIMWN 3HA4YEHUAMM (NPOLLeHTaMK) NoTepk.
B nuHuK anekTponepenayn akTvBHbIE Y PeaKTUBHbIE MOTEPU PACCHUTLIBAKOTCA Crie-
aylowmm o6pasom:
P,=12xR_ (4)
Q,=12xX, (5)
raoe P - aKTMBHbIE MOTEpU B B JIMHUK;

Q,, - peaKTMBHbIE MOTEpU B JIMHWW;

I; - Tekyulee (paboyee) 3Ha4eHWe NONTHOMO TOKA B AaHHbIA MOMEHT BPEMEHW;

RL - aKTMBHOE CONPOTUBIIEHUNE JIMHUN,

X[ - MHOYKTMBHOE COMPOTUBIEHUE JIMHNN.
KoHcTaHTaMu [4n1si pacyeTa CHeTYMKOM MoTepb B JIMHWK ABRAOTCA R - Ans pacyeta
aKTMBHbIX NOTepb M X| - ANs pacyeta peakTUBHbIX NOTepb.
Vcnonb3yembli B CHETYMKE anroputM pacyeta MO3BOMSET YYMTbiBATb NOTEPU B
TpaHcdopmaTope OTAESIbHO UM COBMECTHO C MOTepsMU B NuHWMW. B nocnegHem
cny4ae noTepu B TpaHcOpMaTope U JIMHUN CYyMMUPYIOTCS, YTO 3a[aeTcsi NakeToM
AlphaPlus_LV.
B 3aBucMmocTn OT ycnoBuid foroeopa Mexpay notpedutenem U npousBOAUTENEM
3NEKTPOIHEPIUN, Kak ObINO CKa3aHo BbILLE, B TOYKE YCTAHOBKM CHETHMKA BO3MOXEH
y4eT NoTepb Kak CO 3HAKOM MIItOC, TaK 1 CO 3HAKOM MUHYC.
B nepsom cnyvae - koMMepyeckne JaHHble YBENMYMBAKOTCA C y4eTOM 3adKCupo-
BaHHbIX NMOTEepb, U OTBETCTBEHHbIM 3a onnaty notepb ABNAETCA I'IOTpeﬁl/ITerlb (ecnm
CYeTYMK yCTaHOBNEH y notpebutens). Bo BTopom cnyvae - koMMepyeckre AaHHble
YMEHbLLAIOTCA Ha BENNYMHY NOTepb, U OTBETCTBEHHbLIM 3a MOTEPU ABNAETCSA NPOM3BO-
AnTenb 3NeKTPO3HEPrun (ecnm CHETYMK YCTaHOBIIEH Y NOTpebuTens).
Hwxe npvBepgeHo kpaTtkoe onmucaHue nporpammHoro naketa AlphaPlus_LV, npeg-
Ha3Ha4YeHHOro Ans paboTbl co cyeTukamu Anbtha A2, nmerLwMn B 0603HaYeHUN
Moaudmkaumm nHaeke "V”. C nomoLLblo 4aHHOro NporpaMMHOro naketa 3afjatoTcst
napameTpbl TpaHCOPMATOPOB W NWHWUW, AN KOTOPbIX OCYLLUECTBASETCH pacyeT
notepb. CyeTymkn Anbca A2, 3anporpaMMmMPOBaHHbIE C NMOMOLLbIO YKa3aHHOro nake-
Ta, NO3BONSAT OAHOBPEMEHHO NPOW3BOAWTL KOMMEPHECKUA Y4eT 3MEeKTPOIHeprum
N y4YUTbIBaTb NOTEPU SMEKTPOIHEPTMN B CUIIOBbIX TpaHcopmaTopax u NUHUAX. ITn
noTepu 3MEKTPOIHEPrn MOryT [O6ABAATLCS K USBMEPEHHON 3HEPTUM NN BbIYUTATLCS
13 Hee. CHETUMK MOXET paboTaTh Kak B 00bIY4HOM pexume (6e3 ydeTa noTepsb), Tak 1
B pexumMe yyeta notepb. MNepeBof cHeT4MKa U3 OQHOMO pexunma B ApYyrow ocyLlecT-
BNISIETCS C NOMOLLbIO nporpammHoro naketa AlphaPlus_LV.
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PucyHok 1

OCHOBHble OKHa MeHto nporpammbl AlphaPlus_LV:

* 3anuchb (3anucb AaHHbIX B CHETUMK)

[aHHas no3nums MeHI0 BbIGUPAETCSA NPU HEMOCPEACTBEHHOW 3anUCKU OaHHbIX B CHET-
YyvK. BbibpaHHas no3uuus MEHIO MOACBEYMBAETCA CBETNbIM KBagpartom. [Ans nepe-
MELLIeHMS NO NO3MLMAM UCNONb3YIOTCA CTPenku. [na akTusaummn BbiI6paHHON No3nLum
MEHI0 HaxaTtb knasuwly «Enter». B npegctaBneHHOM OnNUcaHum NporpamMmmMHOro nake-
Ta AlphaPlus_LV nocnegoBaTtenbHO paccMaTpuBaroTcsl BCe NO3ULMM MEHIO rMaBHOMO
OoKHa. lNocne Bbibopa Heo6XxoAMMOro hanna MOXHO OCYLLEeCTBUTb 3anucb codepxa-
LMxca B channie napameTpoB Mo NOTepsiM B cHETHMK. Kpome chaiinoB B okHe Bbi6opa
cywecTtByeT ctpoka "Direct" - nmpsiMoii BBOJ napamMeTpoB, aKkTUBAaLMS KOTOPOW
No3BONSAET Cpa3dy HEenmocpeAcTBEHHO 3anucaTtb B CYETYMK, B NpOLEHTax, napamerpsl
0Nl aBTOMAaTU4YECKOro yyeTa notepb B CHETUMKE (CM. pUCyHOK 1).

B okHe «[1psimor BBOA, NapaMeTpoB» 3adaloTcs cneayoLime napameTpbl:

HasBaHue - HasBaHuwe hanna KoHpuUrypaumm napameTpoB NoTepb, 3anncaHHoOW B
CYETYMK, COCTOSILLEE M3 CEMU CUMBOMOB. 3HaK "*", MpPUCYTCTBYIOLMA B Ha3BaHWM,
rOBOPWT O TOM, YTO NapameTpbl y4eTa NoTePb 3aHECEHbI B CHETHUK HAMPSAMYHO, a He C
NMOMOLLIbIO 3apaHee NOAroTOBEHHOrO hanna KoHpUrypauum.

Peructpauusa notepb - BblbMpaeTcsi, KAK UMEHHO OYAyT YyYMTbIBATbCH CHETHUKOM
noTtepun 3NeKTposHeprun. MNotepyn Moryt fo6aBnsaTbCA K U3MEPEHHOW 3HEPrun unm
Bbl4YMTaTbCH U3 Hee.

AKT. NoTepu B CepAeUH. - BBOOMTCS 3apaHee N3BECTHOE 3Ha4YEHME NoTEepPb aKTUBHOM
3HEeprum B cepaeyHuke TpaHcopmaTopa B NPOLEHTax OT ero MOSIHOM MOLLHOCTMU.
AKT. notepy B OGMOTK. - 3HAa4EHNE MOTEePb aKTUBHOW 3HEPTrUM B OOMOTKax TpaHc-
dopmaropa B NpPoLeHTax OT ero NMosIHOM MOLLIHOCTH.

PeakT. notepu B cepAeyH. - 3Ha4yeHne NnoTepb PeakTUBHON 3HEPrUM B CEpAeHHUKe
TpaHcdopmaTtopa B MPOLEHTax OT ero NosiHOM MOLLHOCTH.

PeakT. notepu B OGMOTK. - 3Ha4€HWE MOTEPb PEaAKTMBHOW MOLLHOCTM B 0O6MOTKax
TpaHcdopmartopa B MPOLEHTax OT ero NosiHOM MOLLHOCTH.

Tok - HOMUHasbHBIN TOK B amnepax u3 psga: 1, 2, 5, 10.

HanpskeHue - HommnHanbHOe HanpsiXeHwe B BonbTax u3 psapa: 57, 100, 220. Mocne
3anosfiHeHns BCEX MOJIEN B OKHE NPsiMOro BBOAA NapamMeTpoB y4eTa noTepb 3Tu napa-
METPbI 3aMNMCbIBAIOTCS B CHETYMK M UCMONb3YIOTCA MpW pacyeTe noTepsb.
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* YTeHue (4TeHMUe COo cHeTUMnKa)

[ns cuuTbiBaHWS M3 CHETYMKA AaHHbIX MO napameTpam yyeta notepb MCMonb3yeTcs
NYHKT MEHI0 «YTeHune».

Bo3MoXHbI criefytoLLme BapuaHTbl CHATLIBAHUIA AAHHBIX U3 CHETHMKA:

Be3 npcMmT - cunTbiBaHMe AaHHbIX 6€3 npocMoTpa. B aTom crnydae cuutaHHble u3
cyeTyMKa AaHHble 6yoyT 3anucbiBaTbCs B havn Ha aucke KomnbioTepa 6e3 BbiBOAa
Ha 3KpaH.

TONbKO OTHET - CHUTbIBAHME AAHHbIX, BbIBOA pe3ynbrarta CHUTbIBAHWS HA 9KpaH KOM-
nbloTepa 1 3anncb CHUTaHHBIX OAHHBIX B (DA Ha AUCKe KOMMbloTepa.

CpaBHeHME NOACYUT 3HAYEHUN - B 3TOM pexunme YTeHUs AaHHble, MONyYeHHbIe 13
CYeTYMKa, CPaBHMBAIOTCSA C AaHHbIMK dhana KoHurypaumm y4eta notepb, XpaHsLle-
rocsl Ha aucke KomnbtoTepa. Beibop chavina ocylecTBnseTcs no MeHu danna.
CpaBHEHHble W OPUrMHalbHble 3HAYE€HUSl - CYMTbIBAETCA 6ofiee pacLUMPEHHbIN
oTYeT 0 NapameTpax yyera notepsb.

¢ OTYeThbl (MPOCMOTP OTHETOB)

[aHHbIA MYHKT MEHK NporpaMMbl NMO3BONSAET NMPOCMOTPETL (hansbl, XpaHALWmecs Ha
[MCKe KoMnbioTepa: hannbl KoHUrypauum y4eTta notepb, CHATaHHbIE CO CYeTYMKa
[aHHble 1 hann XypHana cBA3ei.

OTu hannbl MOXHO MPOCMOTPETL, pacneyaTaTb Ha NPUHTEPe, pacneyartaTb B dhaiin.

e [loTepu B NUHUN

B okHe «[ToTepu B IMHUMN» BBOAATCS XapakTEPUCTUKN NIMHWUK, AR KOTOPOK OCYLLLeCT-
BMIETCH pacyeT y4eTta notepb. Beoaatcs cnepyiolume gaHHble:

- YuutbiBaTh notepu B nuUHUM (y/n) - 6ygeT nv oCyLLEeCTBNATLCA CHETYMKOM pacyeT
noTepb B JIMHUN.

- AnvHa NUHUK - BBECTU AJINHY NTUHUW.

- ConpoTuBneHne nNpoBoAa - BBECTU yAeslbHOe CONpoTUBIIEHME NPoBOAaA.

- leomeTpuyeckuii paguyc asHoro NpoBOAHUKA - BBECTU PACCTOSHUE MexAy
(ha3HbIMM MPOBOJHUKAMM.

- Ucnonb3oBatb metop “A” unm “B” - pekomeHayeTcst Mcnonb3osaTtb BapuaHT “B”,
yHMTbIBaIOLLlMVI aKTUBHbIE U peaKTuBHbIe NoTepu.

[nsa BapuaHTa “B” BBECTU yAenbHOE UHAYKTUBHOE conpoTuareHune. Nocne 3anonHe-
HMS BCEX MOMeN OKHa MOXHO NepenTu K cneayroeMy okHy «Cymma notepb».
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* Cymma notepb

[aHHoe OKHO [OCTYMHO TOMbKO ANs MPOCMOTPa (CM. PUCYHOK 2); B HEM BbIBOAAT-
CAl pe3ynbTUPYIOLLIME OaHHbIe MO MOTEPSM B CUIIOBLIX TpaHcdopMaTtopax M fMHUK
aneKTponepepaYu.

¢ CneunanbHble 3afa4u

MporpammHbI nakeT AlphaPlus_LV no3sonseT BbINONHWUTL pag cneudagad. MNepengs
B «[MaBHOM MeHI0» Ha KpalrHee npaBoe none, nony4aem AocTtyn K «Cneusagadam».
Ot Cneusagaym ocyLLEeCTBAOT BbINOMHEHVE CMEAYIOLLMX KOMaHA;

- BKno4YnTb y4eT noTepb - aKTUBMPYET B CHETHUKE (PYHKLMIO y4eTa NoTepb Mo 3apa-
Hee 3anucaHHoMy harny KoHdurypaumm y4eta noTepsb.

- OTKNIOYMUTB YYeT NoTepb - AeaKTMBUPYET B CHETUMKE (PYHKLMIO yHeTa notepsb. [Mpu
3TOM hann KOHGUrypaumum y4eta notepb B CHETHUKE COXpaHSeTCs.

- YpaneHue paina KoHdurypauum - sTa KoMaHga yaanseTr U3 namaty cHeTymka
3anucaHHbIn paHee dann KoHdurypaumm y4eta notepb.

q OCHOBHBbI€ Y3J1bl KOHCTPYKLMU cHeT4YuKa

Kak nokasaHo Ha pucyHke 3, cyeTumk Anbga A2 COCTOUT U3 TPEX OCHOBHbIX MOZYNen:
KPbILLKWN CHETUMKA, SNEKTPOHHOrO MOAYNSA W LIaccu.

1 - onTnyeckun nopr; 9 - pasbem uenen HaNPSKEHUS;
2 - Npo3payHoe OKHO; 10 - KpbIWKa WaccK;

3 - nepekntovarens "ALT/RESET"; 11 - ynnoTHUTENbHOE KONbLO;

4 - KpbILLKQ CHETYMKA; 12 - TokoBoabl das A, B, C;

5 - wurok; 13 - waccu cHeTYUKa;

6 - 3NEeKTPOHHbIA Moaynb; 14 - 30XUMHQA KONOAKQ;

7 - nutnesas Gatapes; 15 - KPbILLKA 30XMMOB;

8 - pa3vem uenen Toka; 16 - KpbILWKA OCHOBOHUS LLIACCH.

PucyHoK 3 - Y31ibl KOHCTPYKLMM CHeTHMKaA
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4.1

4.2

4.3

KpbIlwKa cyeTuunkKa

KpbilLKa cHeTymka npeacTaBnseT cob6oi NoNMKapGoHaTHYIO KOHCTPYKLMIO, COEAMHEHHYIO
C LLaccu BHYTPeHHUMY 3aLuenkamu. CTabunmnampoBaHHbIn ynbTpagroneTom nonmkap6o-
HaT AaeT BO3MOXHOCTb 3amMef/inTb mpouecc ctapeHus. MpospayHoe nonumkap6oHaTHoe
OKOLLUKO BBapeHO C NOMOLLbIO ynbTpa3Byka B NULEBYI0 MOBEPXHOCTb KPbLILLKK, NOKPbLITO
TBEPAbIM U YCTOMYMBBIM K M3HOCY MOKPbITMEM. OTO Npo3paqHoe MOKPbITUE COAEPXUT
TakXe BbICOKOI(P(EKTMBHbIE 3aLUMTHbIE MaTepuarbl, NpefoTepallaoLme BO3AencTamne
ynbTParoNeToBOr0 U3NYy4eHUs, YTO (PakTUYECKM UCKIIoHaeT BO3MOXHOCTb obecLiBe-
YMBAHMA UMK YXYALLIEHUS NPO3PAYHOCTH OKOLLIKA B TEHEHWE BCEro CpoKa dKcryataumu
CYETYMKA, AAXKE eCNN OHO NoABEPraeTcs HenoCPeACTBEHHOMY BO3AEVCTBUIO COMHEYHOro
cBeTa B TeYeHne MHorux net. Ha nmueeoﬁ NOBEPXHOCTU KPbILLKK BbiNpecCcoBaHbI crnoBa
“RESET” (c6poc) n “ALT” (BcnomoraTtenbHblii) y nepekioyatens pexumma paboTbl. Kpome
TOro, Ha KpbILLKE CHETYMKA pacrnoniaraeTcs ONTUHECKWA MOPT, UCMOMNb3YyeMbIA AN CBA3N
C NepcoHasnbHbIM KOMMLIOTEPOM C MOMOLLLIO NpeotpasoBaTtensi ONTUYECKUX CUrHANOB
B YPOBEHb Hanps>XeHui nHtepderica RS232.

AneKTPOoHHbIN MoAYyJb

ONEKTPOHHbI MOAYb COCTOUT U3 OCHOBHOW 3NEKTPOHHOM NiaThl, OCYLLECTBNSIOLLEN (PYHK-
LMK M3MEPEHUS 1 PerncTpaumny psga napaMmeTpoB, XUAKOKPUCTANIIMHECKOrO UHAMKATOPA,
31EMEHTOB OMTUYECKOr0 NOpTa, CbEMHOTO LUUTKA C 0603HA4YEHMEM TUMa CHETHMKA U KHOMOK
pexvmos “RESET”, “ALT” n “TEST”.

Ha ocHOBHOW 3N1EKTPOHHON NnaTe NpeaycMOTPEHO MECTO AN NOAKITI0HEHUS AOMNONMHUTE N b-
HbIX Nnat. JononHuTebHbIe NiaTbl NOAKIHHATCH K OCHOBHOM U K APYT APYrY C NOMOLLIbIO
KOHTaKTHbIX pa3beMOB METOLAOM "crioeHoro nupora”. [JJononHuTenbHas nnata ukcmpyert-
€Sl COBCTBEHHBIM Pa3beMOM U TPEMS NNACTMACCOBLIMU AepXaTeNnsmMu, KOTopble KpensTcs
Ha OCHOBHOMI nnare.

Brnok anekTpoHHOro mopgyns oMKCUpyeTcsi B KOpMyce-Llaccu MOBOPOTOM MO 4aCoBOW
cTpenke Ha 45°. Jlutuesasn 6atapesi pacnonaraeTcs ¢ NULEBOV CTOPOHbI kopnyca 6510ka
3M1EKTPOHHOr0 MoZy”nsi. Ha OCHOBHOW 3NMEKTPOHHON NnaTe YCTaHOBEHbI: UCTOYHUK NUTa-
HWSI, PE3UCTUBHbIE OENUTENW HANPSHXKEHNUS 118 BCEX TPex ha3 v LUYHTUPYIOLLME peE3UCTO-
pbl Ana Tpex TpaHcgopMaTopoB TOKa, KBapLeBbI reHepaTop Ha 12,2 My ans 3apaHus
TaKTOBOWM 4acToThl 1 Ha 32768 'y Ans 3apaHus xopa Yacos, cneuvanuanposarHHas CBUC,
MWKPOKOHTpONep Ana ob6pabotku 1 pernctpaumm gaHHbix Ha XKKW, cxema cépoca anek-
Tpuyeckun nepenporpammupyemoro EEPROM pnsi XxpaHeHus gaHHbIX KOHdMrypauuv u
BCMOMOraTesibHbIX KOHCTaHT, a TakXXe pasbeMbl A4J15 MOAKOYEHNS TOKOBbIX LieMNen U Lenei
HanpsixeHusi. KoHTakTbl XKKW cyeTunka coeIMHSIIOTCSA C KOHTaKTaMu nnatbl 3NEKTPOHHOIO
MOAYNS C NMOMOLLIbIO 311aCTOMEPHON LUMHbI.

Mopaynb waccu

Mogaynb Lwaccy BKtoYaeT B ceds OCHOBaHWE, AaTYMKMN TOKA, LLUMHBI TOKA, COEAUHUTENbHbIE
Kabenu TOKOBbIX Lenen U Lenei HanpshkeHUs C OCHOBHOWM 3MEeKTPOHHOW nnatow. Lllaccu
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4.4

4.5

4.6

CYETHMKA COCTOUT U3 BbICOKOMPOYHOrO SIMTOrO OCHOBaHUS!, N3rOTOBMIEHHOrO 13 NonmMKap6o-
HaTHOro nnactuka. K Lwacey Kpenutes 3axnmHas Kornogka ans pasfnesibHoro nogknoYeHus
K CMMOBbLIM LiEMsaM ToKa W HanpspKeHus. [na cHeTYMKOB MPSMOro BKITIOYEHUS HA BEpPXHeW
4acT 3aXKMMHOWN KOMOJKM CTaBATCS NepeMblvK1, COeAVHSAIOLLME COOTBETCTBYOLME (hadbl
TOKa 1 HanpsXKeHns caMoro cHeTHvKa. Vimeetca BO3MOXHOCTb NNOMOMPOBaHns AOCTyna K
KHonkam “RESET” n “ALT”. KOHCTPYKTMBHO B CHETUMKe 06eCcreHmBaeTcs ABOMHOE NioMOM-
pOBaHMe KPbILLKX C OCHOBaHVEM: KpbILLKA CHETHMKA NIOMOMPYeTCs nnombéamm noBepuTens
n OTK 3aBopga-“3roToBUTENS, @ KpbILLKa 3a)XMMOB - MIIOMOOM 3HEProcHabXatoLLeln opra-
HU3aumn. CHATUE KPBILLKN CHETYMKA HEBO3MOXHO 6€3 NpeaBapuUTENbHOMO CHATUS KPbILLKY
32XKMMOB, T.e. 6€3 HapyLUEeHNs MIOMObI.

JaTtymkum Toka

MepBWYHbIN TOK N3MEPSIETCS C MOMOLLIbIO TPAHCHOPMATOPOB TOKa, CrieLmanbHo pa3paboTaH-
HbIX B COOTBETCTBUM C TpebGOBaHUAMU K cyeTynkam cemenictea AJIb®A. HesHaumTenbHas
JIMHEHas NOrpeLLHOCTb TpaHcdopmaTopa U XeCcTkne TpeboBaHNS K YrTOBOW MOrPELLHOCTH
orpaHnymMBatoT (HhaKTopbl, BIMSIOLLME HA TOYHOCTb cyeTumMKa. LLyHTvpytoLLme pe3aucTops! Ans
TpaHchopMaToOpOB TOKA pa3MeLLieHbl HA OCHOBHOW MnaTe v NpeacTaBnsaoT CoO60M MeTansio-
MeHoYHble Pe3nCTOpbI, NpefHa3HaveHHble Ana paboTbl B LUMPOKOM TeMrepaTypHOM Ava-
nasoHe. [ina npefoTBpaLLeHns MOBPEXAEHUS OT NPOTEKaHWs ToKa no nepBrYHbIM 0OMOTKaM
TpaHCOpPMaTopoB TOKa MPWY Pa3OMKHYTON BTOPUYHOM OOMOTKE napasefisHo BTOPUYHOM
06MOTKE pasmeLLieH JOMOMNHUTENbHBIN PE3NCTOP. STOT PE3UCTOP OrPaHNHMBAET HamnpsiXkeHne
BTOPWYHON 0BMOTKM, obecneymBas OOMOMHWUTENbHBIN 3anac HaAeXHOCTW, NpefoTBpaLLao-
LI NOBPEXAEHNE 060pYA0BaHUS.

[aTuuKu HanpsHKeHus

HanpspkeHus moparoTcs HEMOCPEACTBEHHO HA OCHOBHYHO MnaTy CHETHMKA Yepe3 pesu-
CTVIBHble AENMTENu, UCMonb3yemble AN COrnmacoBaHUs YPOBHEN BXOOHbIX CUIHANOB C
nameputensHoi CBUC. Pe3ncTvBHble AenUTeNn NPUMEHSIOTCS ONS AenNeHUs HanpsXKeHus
TakKUM 06pa3oM, 4TOObl MOXXHO 6bISI0 MONYHUTb BbICOKOSIMHENHOE HANPsXKeHNe B LUMPOKOM
OMHaAMWYEeCKOM AuanasoHe. Pe3ncTuBHbIN JenuTeslb Ha Kaxpaylo asy COCTOUT M3 [ABYX
PE3nCTOPOB C BbICOKMM COMPOTUBIIEHNEM, UCMOMNb3YEMbIX OIS YMEHbLUEHUS NOTEPb MOLLI-
HocTu. Kaxpas n3 aTUX pe3nCTVBHBIX CUCTEM COAEPXUT BbIXOOHOW PEe3NCTOP C HU3KUM
COMpOTUBEHNEM. BbIXOAHbIE PE3NCTOPbI YMEHbLLIAIOT BXOQHOE HanpshKeHWe OO YPOBHS
npvemnemoro ans CBUC n aBnstoTcs MeTannonneHo4YHbIMM C MUHUMANbHBIM TeMnepa-
TYPHbIM KO3(PPULIMEHTOM.

CoepguHUTENbHbIE 3/1IEMEHTbI MO TOKY U HanpsXXeHuto
CoefuHUTENbHbIE 3NIEMEHTLI MO TOKY M HamnpsbkeHWo caenaHbl B Buae ABYX Kabeneu,

NOAKMIYAEMbIX K OCHOBHOM 3M1EKTPOHHOW MaTe U OKaHYMBAOLLMXCS pa3beMaMun pasHow
KOHPUrypaumm ¢ MEXaHNHECKOM 3aLLEenKoNn.
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5.1

5.2

XapaKkTepuctmkm n ocCo6eHHOCTUN paboTbl
cyeT4ymka

CYeT4MK COCTOUT (CM. PUCYHOK 4) 13 U3MepUTENbHbIX AATHMKOB HANPSXKeHUs 1 ToKa, 3Me-
putensHon CBUC, 6bICTpOAENCTBYIOLLErO MUKPOKOHTPOMNNEpa, obpabdaTtbiBaroLero uud-
poBble cuUrHasbl Ang UHTErpnupoBaHna N3MepeHHbIX BENMUYUH, NX XpaHEeHUA U OTOﬁpa)KeHI/IH.
M3amepsiemMble BENUYUHBLI U Apyrue Tpebyemble AaHHble oTobpaxatotcs Ha XKKW. MNutanne
3NEKTPOHHOW 4acTW CUCTEMbI OCYLLIECTBNSAETCA UMMYTbCHBIM UCTOYHUKOM MUTaHUS.
M3mepeHne Toka CumnoBbIX Lienei OCyLLECTBASETCA C NMOMOLLbIO BbICOKOMMHENHBIX TPaHC-
dopmatopoB Toka (TT) yny4yLLUEHHON KOHCTPYKLMN.

ﬂVICerTI/I3aL|Mﬂ KPUBbIX Hanps)>XeHuUsa n ToKa

M3mepeHre BXoAHbIX CUrHANoB TOKa M HanpsxxeHus ocyllectensetca CBUC ¢ ncnonb3o-
BaHWEM MeTOAa aHanoro-umgpoBoro NpeobpasoBaHms.

CBUC copepxut nporpaMmmmpyemMbiin LmdppoBon curHanbHeii npoueccop (LICIM) ¢ Tpems
BCTPOEHHbIMW aHanoro-umpoBbIMM NpeobpazosaTtenamu (ALIM); ocyLecTBRAeT BbIGOPKY
TPeX BXOAHbIX KaHanoB OOHOBPEMEHHO C 4YacToTom 2400 U, ¢ paspeluaroLLent cnocob-
HOCTbIO 21 6UT 1 3aTeM BbINOMHSAET Pa3NNYHbIE BbIMUCIEHUSA AN NONyYeHWs Tpebyemblx
BbIXOAHbIX BEMWYYMH.

VHMBepcaanoe nUTaHUue cHeT4yYUKa

CyeTumk paboTaeT npyu HOMMHaNbHbLIX HanpsxeHusax 57/100 B (63/110 B), 230/400 B
(220/380 B); nuTaHme cHeTHMKa HeTbIpeXyPOBHEBOE (AN YBENMYEHUS HAAEXHOCTU ero
pa6oTbl). MNepBbli ypOBEHb 06ECNEYNBAET UMMYMbCHBLIA UCTOYHUK MUTaHUSA, JaloLMA Ha
CBOEM BbIxoAe +12 B B LUMPOKOM Anana3oHe W3MEHEeHUs BXOOHOro HanpsxkeHus. Ans
obecrneyeHns 3afaHHoN CTabunbHOCTU UCMOb3YETCA NIMHENHBIA cTabunusartop (BTOpon
YPOBEHb) C BbIXOAHbIM HamnpskeHvem +5 B, OT KOTOPOro nuTaeTcs BCS 3NEKTPOHMKa
cyeTymka. B crnyyae ncHe3HOBEHWS OCHOBHOrO MUTaHWA ANs 06ecneyeHus xofa 4acos
KaneHgaps vcrnonb3yetcs nutnesas 6atapes (TPeTWid YpoBeHb) C HOMMHABHBIM Hanpsixe-
Huem +3,6 B. [Ina npepotepalleHns paspspa JIMTMEBOW Gatapent npu KpaTKoBPEMEHHbIX
nepepbiBax MUTaHUSA, UCMOMb3YeTCH CynepKOHAEHCATOp (YeTBEPThIN YPOBEHb), KOTOPbIN Ha
NpoTsXeHun 5 - 7 4acoB 06ecrnevnBaeT Xof 4acoB Kanerpaps cyetymka. Mpu noHuxe-
HUW HanpsXXeHust cynepkoHaeHcatopa Ao 3,6 B BcTynaeT B paboTy nutnesas 6atapes.
JlutneBas 6atapes B pexvMe NOCTOSHHOrO paspsfa (OTCyTCTBME OCHOBHOIO NMWUTaHWS)
obecreymBaeT COXPaAHHOCTb HAKOMMIEHHbIX CHETYMKOM [AaHHbIX B TedeHue 2 - 3 neT, B
3aBMCMMOCTM OT TemnepaTypbl OKpyXatoLLe cpegpl.

B cnyvae Heo6Xx0AMMOCTW, MOXHO 3akasaTb CYETHYMK C [OMOMHUTENIbHbIM NUTaHNEM
oT BHelLHero apantepa (tvn AT 4012/2) ¢ HanpsxxeHnem 220/110 AC, Torga gaxe npu
OTK/MOYEHUM OCHOBHOIO HanpshXXKeHUst MOXHO MMETb JOCTYN K MH(hOpMaLmM cHeTYMKa No
BCEM UHTepdericam, Bktoyas n XK.
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5.4

N3mepeHne Toka U HanpsXXeHus

M3mMepeHne BENUUMHBI TOKA ABNAETCSH BbICOKONIMHENHBIM BO BCEM paboyemM AuanasoHe
M3MEHEHNA TOKa. [1Ba pasnuyHbIX 3HAYEHUSI HArpy304HOrO COMPOTUMBMEHWUSA WUCMOSb3Y-
I0TCS BO BTOPUYHOW Lienu TpaHcdopmaropa ToKa: MeHblUee 3Ha4YeHne COMpOTUBIEHUS
YCTaHOBMEHO NS CHETYMKOB MPSAMOro BKOYEHUS, a 6onbllee 3Ha4YeHe UCnonb3yeTcs
ONsi CYETUYMKOB TPaHCOPMATOPHOrO BKIKOHYEHUs. Takoe pelleHve AenaeT CYeTHuK
AJIb®A yHuBepcasnbHbIM CYETYMKOM C OAMHAKOBOW TEXHOMOrMen W3roTOBNEHUs Ons
t060ro NPUMEHEHMS: TPAHCHOPMATOPHOr0 UMM NPSMOro BKIOYEHUS. Vi3amepeHne Benu-
YMHBI HaMNpPS>KEHWS OCYLLECTBNIAETCS C MOMOLLbIO JIMHENHBIX BbICOKOPE3UCTUBHbBIX CXEM
OeNeHNs HanpsHKeHns.

OTKIIOHEHUSA B TOYHOCTW HE3HAYUTESbHBI U KOMMEHCUPYIOTCA NPU KanMbpoBKe cHeTHMKa.
HanpspkeHus nogarTca Ha 3NEKTPOHHBIA 610K, rAe Pe3UCTUBHbIE OeNUTENN U3MEHSIOT
MacwTad BXOOHbIX cUrHasnoB. [Ons u3mepeHus BXOOHbIX CUrHafoB B Auanas3oHe OTpu-
LaTeNbHbIX HanpshkeHui, Ha oaunH n3 BxodoB LICIT nopaeTtcs aTanoHHOE HanpskeHue,
paBHoe +2,5 B. Bce u3mepeHus curHanoB MNpPOM3BOAATCA MO OTHOLUEHUK K 3TOMY
YPOBHIO, T. €. MakcuMarnbHoe oTpuuaTesibHoe 3Ha4eHne BXOQHOro curHana 6yget paBHo
0, Hynesoe 3HayeHWe BXOOHOro curHana 6yAeT COOTBETCTBOBATb 3Ha4YeHWo +2,5 B,
a MakcumarnbHOe MoSIoKUTESIbHOE 3HaYeHe BXOOHOro curHana 6yaeT COOTBETCTBOBAaTb
3Ha4eHuio +5 B. Takoe peLleHne No3BoNsSeT 0TKasaTbCs OT AOMOMHUTENBHONO MCTOYHUKA
nUTaHWa ¢ OTpULATENbHBIM HanpsXXeHWeM, Heo6X0AMMOro Anst U3MepPeHUs oTpuuaTenb-
HbIX MOJTYBOJTH BXOAHbIX CUrHANOB NEPEMEHHOI0 HanpsXXEHNS.

O6paboTka U nepegaya faHHbIX

[na ocyllecTBneHns MyHKUMA 06paboTKM, KOHTPONs, nepefadqn u OToOpaxeHus
[JaHHbIX B CYeTYMKEe MPUMEHSETCS BbICOKOMPOU3BOAUTENbHBIN MUKPOKOHTPONeEp,
o6nafaroLLmni LUIMPOKUMUN (OYHKLMOHANBbHBIMU BO3MOXHOCTAMM, BKNOYasA: BHYTPEHHNE
aparsepbl XKKW, N3Y, O3Y, annapatHele cpeactea UART (yHuBepcanbHas aCMHXPOH-
Has cxema npuema u nepepaqn), Tamepsbl. B pexume HopmanbHOW paboTbl HA MUKPO-
KOHTpoOnnep ¢ 4acToTHbiX BbixogoB CBWC nocTynatT mmnynbebl, HacToTa KOTOPbIX
nponopumnoHanbHa NPUNOXEHHON Harpyske, 1 06MeH MexXAy MWKPOKOHTPONIEpPOM W
CBWC npoucxoaunT no aByxnpoeoaHoit wuHe 12 C.

B nepvofbl OTKMOYEHMS OCHOBHOIrO NMWUTaHUA BCTpPOeHHas 6artapes obecnedvmBaeT
coxpaHeHue oTcyeTa BpeMeHmn n nHopmauum B O3Y MUKpOKOHTponnepa, obecneyn-
BaaA NUTaHne 3TUX UHTerpasnbHbIX CXeM.
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5.5

5.6

5.6.1

5.6.2

XpaHeHue Kno4Yesor UHpopMaLmMn B HepaspyLuaemMon NnamsaTm
(BO Bpems nepepbIBOB NUTaHUSA)

Bo Bpems nepepbiBOB B Nofja4e OCHOBHOIO MUTAHWS BCE KIKOYEBble JaHHble CHETHMKA,
KOMMEpPYECKNE U AMarHoCTUHEeCKWe AaHHble, KOMMEpYecKue [aHHble Mo TapudHbIM
30HaM W JaHHble ero KOHMUrypaLmum xpaHsaTcs B HepaspyLuaemor namatu EEPROM.
OCHOBHbIe jaHHble, CoXxpaHsiemble ANf BCex Moandmkaumii cueTymka Anbcha A2:

- KOHCTaHTb! U [JaHHble KOHUrypaumm cHeTHmKa;

- BCe KOMMep4ecKune aHHble MO aKTUBHOW N PEAKTUBHOW SHEpruu;

- BCe KOMMep4ecKmne aHHble MO aKTUBHOWM N PEaKTVBHOW SHEPrn B TapuHbIX 30HAX;

- 3Ha4YeHNe MakcMasibHOW MOLLHOCTY;

- [aHHble rpadvKoB Harpy3ku (TonNbKO Ans Moaudukauui ¢ nutepont "L");

- Xypran CobbiTuig;

- AmarHocTtuyeckas uHopmaums.

Pexumbl pa6oTtbl XKKU cyetunka Anbcpa A2

XXKWU cyeTunka MoxeT paboTaTb B OQHOM M3 TPEX PEXMMOB: HOPMasibHOM, BCrioMora-
TenbHOM, TeCcToBOM. Bo BCex pabounx pexumax, 3a UCKIHHYeHNeM TecToBOro, otobpa-
Xaemble BENMYMHBI, UX NOCEA0BATENBHOCTL M BpeMs oTobpaxeHus Ha XKW yctaHas-
NIMBAIOTCH C MOMOLLIbIO MporpammHoro obecnedenus AlphaPlus W (AEP). CueTunk Bceraa
paboTaeT B HOpManbHOM PeXume [0 Tex Mop, noka He 6yayT HaxaTbl KHonku “ALT” nnn
“TEST”, unu noka He 6yaeT obHapy>xeHa ombka B paboTe y3noB CHeTHMKA.

HopmanbHbin pexxum pa6oTbl XKKU

HopMmanbHbIA peXxum Mcnonb3yeTcs 06bl4HO NS OTOGPaxeHUs AaHHbIX, NpUMeHsie-
MbIX AN KOMMEPYECKUX pac4eToB, TaKUX Kak: CyMMapHas SHeprus, SHeprvus v Makcu-
MasibHas MOLLHOCTb MO OTAENbHbIM TapudHbIM 30HaM U T. 4. B HOopmanbHOM pexvme
paboTbl cyeT4MnK BbIBOAMT Ha XKW napameTpbl, KoTopble 6binn 3anporpaMMUpOBaHbI
¢ nomoLbto naketa nporpamm AlphaPlus W (AEP) ans paHHoro pexuma. Kak npaeu-
110, HOPMAaSIbHbLIA PEXUM HA4YMHAETCA C NPOBEPKM XUOKOKPUCTANIMYECKOro AUCMnes,
nokasblBatoLLero Bce BocbMepku “888888”, n npogosxaetcs 3anporpamMMMpOoBaHHOM
nocnefoBaTeNlbHOCTbI0 0TOOPaXaeMbIX BESIMHMH.

BcnomoratenbHbili pexxum (ALT)

BcnomoraTtenbHbIM PeXUM 00bI4HO 1cnonb3yeTca Ans otobpaxeHus Ha XKW Bcno-
MoraTenbHbIX AaHHbIX. [TocnefoBaTenbHOCTL Nokasa BCMOMOraTenbHbIX AaHHbIX Ha
XKKW onpepensieTca nporpamMmmHbiM nyTem. [JaHHbI peXxum ycTaHaBnvMBaeTca nocne
eVHUYHOr0 HaxaTtus Ha KHOMKy "ALT” n 06bl4HO Mcnonb3yeTcs AnA oTobpaxeHus
BCNomMoraTesbHbIX OaHHbIX, HEe NPUMeEHAEeMbIX ONA KOMMep4YeCKUX pacHeToB, TakKuUX
KaK perucTpaums KonvyecTsa nponagaHuii NUTaHns, KoNM4ecTBo c6pocoB noTpede-
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5.6.3

5.6.4

HMA 1 T. N. MoxHO "3amopo3uTb" paboTy XKW no npokpyTke oTobpaxaembix napa-
MEeTpPOB NyTeM MOBTOPHOrO Haxatusa Ha KHOMKY “ALT”; nocne 4ero MOXHO MepenTun K
crefylolemMy 3Ha4eHo Ha gucnnee, CHoBa HaxaB Ha KHonky “ALT”. o ncteyerHuu
O[HOrO MOJIHOrO LMKNa BCMOMOraTeflbHOro pexuma CHeTYMK aBToMaTu4eckn Bo3Bspa-
LlaeTcsa K HopManbHOMY pexumy paboTbl.

Pexum TectuposaHus (TEST)

PeXxum TectupoBaHua 1Mcnonb3yeTcs NosepuTenem Ans noBepku cyeTyvka. B gaHHoM
pexume Ha BbIXOfE OMTUYECKOro nopTa NPUCYTCTBYIOT UMMYSbChl, MPOMOPLUOHANbHbIE
n3mepeHHoNn aHepruv. CrnepyeT NMeTb B BUY, YTO B peXnme TeCTUPOBaHUA N3MepeHne
SHEprun He OTPaXaeTCcsl Ha MoKasaHWsaX CYETYMKa, 3adMKCMPOBAHHBLIX B HOPMaslbHOM
pexume paboTbl cHETHMKA.

B pexum TecTMpoBaHus MOXHO NepevTu ABYMS crocobamu:

e HaXaTueM Ha KHonky “TEST”

B aTom cnyyae, AnUTeNbHOCTbL AAHHOrO PeXnma paBHa TPeM VHTepBanam ycpeaHeHus,
nocne Yero CHeTYMK aBTOMaTUHECKN NePeXOAMT B HOPMasbHbIN pexum. Hactota umnynb-
COB B 3TOM cfiy4ae 6yfAeT B 12 pa3 MeHbLLEe TOW, Y4TO yKadaHa B NpunoxeHun b.

[N yoepXaHus cyeTynka B pexviMe TecTMpoBaHusA Ha 6onee AIMTeNbHbIA, Yem Tpu
WHTEpBana ycpegHeHusl, CpoK, He06X0AMMO NOBEPHYTb KHOMKY “TEST” Ha 90° Tak, YTobbI
npopesb KHOMKK 6blna pacnosioxeHa B BePTUKaIbHOM MOMOXEHWN. 110 OKOHYaHWUM ncnbl-
TaHU HeobxoaMMo KHomKy “TEST” ycTaHOBUTL B NepBOHaYanbHOE MONOXeHWe.

« 3afaHnem pexuma TEST ¢ nomoLbio NepcoHanbHOro KoMnbioTepa

B aTtom cnyuyae, 4actota UMnNynbCoB GYyAET SKBUBANEHTHA MOCTOSHHOM CYeTYuKa, npu-
Be[EHHOM Ha ero LmTKe. MNepeyveHb napameTpos, BbiBOAUMbIX HAa XKKU B pexume TecTu-
poBaHus, onpefenseTca nporpaMmHbIM nytem (naket nporpamm AlphaPlus W (AEP)).
CnepflyeT 0TMETUTb, 4TO METPONOrM4YecKas NoBepka CHETHMKOB OCYLLEECTBASETCS C NOMO-
LL{bIO MMNYNbCHBIX BbIXOAO0B NNaThl pene, 1 TONbKO B Cliy4ae 3akas3a CHeT4NKoB 6e3 nnatbl
pene Heo6xoaMMOo nonb3oBaTbes pexvumom TEST.

Pexxum oLmbkKu

Ecnun cueTumk o6HapyxuBaeT ycrnosue, KOTOPOE BAUAET Ha ero paboTy Win Ha CoXpaH-
HOCTb HaKOMMEHHbIX AaHHbIX, TO XKKW MOXeT aBTOMaTU4eCK/ NEpPeKIioHUTLCS B PEXUM
BbICBEUYMBaHMS OLWIMOKK. pn nepexofe cyeTymka B pexmm owmbkn Ha XKKW oTobpaxa-
eTcs Kof owmbKuM, Hanpumep, “Err 000001”. [1ns BO3MOXHOCTU AOCTYNa B peXuMe oLmb-
KV K napameTpam, 3anporpaMmM1MpoBaHHbIM 15 BbIBOAA B HOPMAlbHOM pexume, cnegyet
HaxaTb 1 oTnycTUTb KHOMKy “ALT”. KK oTo6pasnT nocnenosaTesiHOCTb NapameTpos
HOPMasIbHOrO pexuma, 3aTemM BO3BPaTUTCS B PEXUM OLLUMOKW. [ina ycTpaHeHns coobLue-
HWs 06 OLLINGKe, HEOBXOOMMO NMOO YCTPaHWUTb YCMOBMWS, Bbi3biBAKOLLME OLUMOKY, MO0,
eCcnv 3TO He y[aeTcs chenatb, BOCMONb30BATbCA PEKOMEHAALMAMM, MPUBEAEHHbIMU B
pasferne 8 HacTosALLEero pyKoBOACTBa MO 3KcryaTauum.
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5.7

5.7.1

57141

“TEST”

MNepeknioyarens
“RESET/ALT”

PI/IcyHOK 5 — PacnonoxeHue KHOMoK v nepekn4arensa cHeT4mka

Wcnonb3oBaHne KHOMOK

CYETUMK CHaGXEH Tpems KHOMKamu (CM. pUCYHOK 5):

“RESET” (c6poc MakcMmarnbHOW MOLLHOCTH);

“ALT” (BcnomMoraTenbHbIA pexvm);

“TEST” (TECTOBbIN PeXuM).

Kaxpas KHOMka no3BONAET BPYYHYID MEHATb PEXUM paboTbl CYETYMKA W Aucrnes.
CnepyeTt umeTb B BMAy, YTO NpUBEAEHUE B [ENCTBME TOW WM MHOW (PyHKLMKU cHETYMKA
BO3MOXHO HE TOMbKO C MOMOLLbIO KHOMOK, HO M NMPOrpaMMHbIM nyTem (¢ nomotysto MO
AlphaPlus W (AEP)). Ooctyn k kHonkam “RESET” n “ALT” BO3MOXEH C NOMOLLbIO nepe-
kntoyatens “RESET/ALT”, pacrnonoXeHHOro Ha MLeBON CTOPOHE KPbILLKK, B TO BPEMS
KaK K kHorke “TEST” — TONbKO OT 3N1EKTPOHHOI0 MOZYNSA NOCe CHATUS BEPXHEN KPbILLKK
cyetymka. MNepeknoyatens “RESET/ALT” umeeT BO3MOXHOCTb NIOMOMPOBAHUS.
[nutenbHoe opHOBpPEMEHHOe HaxaTtue Ha kHomkn “RESET” n “ALT” npuBOAMT K nosiB-
NIEHNO Ha gucnnee cyetymka coobuieHus “clr”. [JencTBue 3TUX KHOMOK WMAEHTUYHO
nevicteuto onuun CBPOC JAHHBIX n CTATYCA, BbINOfHAEMON NporpaMmHbIM o6ecre-
yeHunem AlphaPlus W (AEP) \ CMELSALAYN; npu aTom TepstoTcst BCe AaHHble, BKIOYas
N faHHble rpacvkoB Harpy3sku.

C6poc makcumanbHou mowHocTu (RESET)

Ncnonb3oBaHne kHonku “RESET” B HOpManbHOM peXxume

C HaxaTtmem Ha kHonky “RESET” npovcxoguT npupalleHue CyMMapHOro 3HaydeHus
MakCVMaribHOM MOLLHOCTM Ha BENWUYMHY 3a(MKCUPOBAHHOW MakCHMMaribHOM MOLLHOCTY;
3Ha4YeHUs SHEPTUM N MOLLHOCTM, 3aMKCUPOBAHHBIE CHETHMKOM B TEKYLLMX AaHHbIX, Nepe-
3anucbIBalOTCA B paspsg NPeablAyLLUMX OaHHbIX, @ 3aTeM B TEKYLLUMX LaHHbIX NPOUCXOANT
06HyneHne 3HaydeHVsi 3adMKCMPOBAHHOW MaKCHManbHOW MOLLHOCTM, W LK dmKcaumm
MaKCMMaribHOM MOLLHOCTU B TEKYLLMX JaHHbIX BO30GHOBNSETCS.
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5.7.1.2

5.7.13

5.7.1.4

5.7.2

5.7.21

Mpw HaxxaTvm Ha KHonKy “RESET” NpovcxoaumT 1 cOpOC HEKOTOPbIX 3aLLUTHBIX AaHHbIX (Hanpu-
Mep, 4ucrna [Hevt nocne nocriegHero copoca MOLLHOCTW, 4Yucria AHer nocne nocnegHero
nUMNynbeca v T. N.), @ TeKyLLMe AaHHbIE 3aHOCATCA B MaMATh, Kak NpeablayLive AaHHble.

C nomouubto nporpammHoro obecneyenust AlphaPlus W (AEP) moxHo 3apatb nporpamm-
HbIl COPOC MOLLHOCTW C 3afjaHHON MEPUOANYHOCTBIO (OMPeAeNneHHbI feHb Mecsaua unm
MPOMEXYTOK B AHAX MexXay AByMsi copocamm).

Mpw BbINONHEHWUMN NpPOrpaMMHON yHKUMK copoca MoliHocT (ABTOYTEHME) cyetuun-
KOM BbIMOJSHAIOTCA TE Xe OeWCTBUSA, YTO M Npu HaxaTtum Ha kHonky “RESET”, Ho npwu
9TOM B OTYeTax, MOMyYEHHbIX CO CYETHYMKA C MOMOLLbIO MPOrPaMMHOro 06ecneyeHns
AlphaPlus W (AEP), c6poc moLHocTv 6yaeT dmkenposaTbesa conarom ABTOYTEHUE, a
He KaK HaxxaTue Ha KHOrMKY.

Ncnonb3oBaHue kHonku “RESET” Bo BcnomoraTenbHOM pexuve

Bo BcrnomoratensHoM pexvme paboTbl MOMUMO COPOCA MOLLHOCTW, YCTAHOBKU B COOT-
BETCTBYHOLLIEE MOMOXEHUE 3aLUMUTHBIX PYHKLWIA 1 T. M. HaxaTnem Ha kHonky “RESET” npe-
pbIBaeTCA BCOMOraTesibHbIA peXxvm paboTbl, 1 MPMOOp BO3BpAaLLAETCH K HOpMasibHOMY
pexvimy paboTbl.

Ucnonb3oBaHue kHonku “RESET” B TeCTOBOM pexume

B pexume TEST HaxaTvem Ha kHonky “RESET” HauvMHaeTcs pexvm, B KOTOPOM rfocre-
[l0BaTeslbHO yCTaHaBNBAOTCS B MCXOAHOE MONOXEHWE N3MEPEHHbIE B AAHHOM pexume:
KunoeaTtT-4achbl, 3Ha4eHNne MOLLHOCTU Ha UHTepBase ycpeoHeHUs B pexume TecTmpoBa-
HUA, 06LLEE KONMYECTBO MMMYNbLCOB, OCTABLLEECH BpeMs [0 KOHLA MHTepBana u, 3ateMm,
umkn nposepku XKKU.

Ucnonb3oBaHue kHonku “RESET” B pexume owm6Ku

HaxaTune Ha kHonky “RESET” B pexxuMe oLuM6KM He BneYeT 3a Co60M U3MEHEHWE pexrma
pa6oTbl KK nnu cuetymka.

BcnomoratenbHbI pexxum aucnnes (kHonka “ALT”)

MpumeHeHue kHonku “ALT” B HOpManbHOM pexume

Haxatnem Ha KHonky “ALT” cHeT4uK nepeBoamTCa BO BCOMOraTesibHbIA pexum paboTsl,
B pesynbrate Yero Ha XKW BO3HUKaeT Apyroi psip oTobpaxaeMblx napameTpos. Bo
BCMOMOraTenbHOM pexvme oTobpaXkaemble napameTpbl CMEHSIOTCS C TOW Xe CKOPOCTbIO,
3afaBaeMoii NPOrpamMmMHbIM MyTeM, YTO ¥ B HOPMAsbHOM pexumMe paboTbl.

CyYeTumK aBTOMATUYECKN BO3BPALLAETCA K HOpMaribHOMYy pabodvemy pexumMy rno ucreye-
HMW OQHOMO MOJSIHOTO LMKa BCNOMOraTesibHoro pexxuma padotbl XK.
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5.7.2.2

5.7.2.3

5.7.2.4

5.7.3

5.7.3.1

5.7.3.2

MpumeHeHue kHonKKn “ALT” Bo BcrioMmoraTenbHOM pexuve

Bo BcrnomoratenbHOM pexume paboTbl NpU HaxatuuM Ha KHonky “ALT” “"samopaxwuBa-
eTca" TeKyllee 3HadeHue mapameTpa; Ans nepexofa K crepyrolemy oTtobpaxaemMomy
3Ha4YeHuto, HeOBX0AMMO HaxaTb Ha KHonky “ALT”. [Ins 6bICTPO/ MPOKPYTKM napameTpoB
HeobxoAnMo yaepxuBaTb KHOMKy “ALT” Haxaton. CnefyeT umeTb B BUAY, Y4TO B 3TOM
pexumMe HaxaTne Ha kHonky “RESET” npvBoguT K c6pOCYy MOLLHOCTM TOHHO TaK Xe, Kak v
B HOPMasibHOM pexume.

MpumeHeHue kHonku “ALT” B pexxume TEST

B pexwume TEST Haxatue Ha kHonky “ALT” npvBOAMT K CMeHe oTo6paxkaeMoro napame-
Tpa. Ans 6bICTPOro NPOKpy4MBaHUA oToGpaxaembix 3HaveHui (3a 0,5 cekyHabl) cnepyeT
kHonKy “ALT” yaepXxuBaTb HaXaToun.

MpumeHeHue KHoNKKU “ALT” B pexxnme OLLUNGKU

B pexume owwmnbku, yaepxmsas Haxaton kHonky “ALT” npumepHo 1 cekyHay, XKW n3
pexumMa oLWnOKN nepeknodaeTcss Ha (hOpPMUPOBaHNE OTOOPaXKEHUA napamMeTpoB Hop-
MasibHOro pexuma. B KoHue uvkna otobpaxeHus napameTpoB HOPMAasnbHOMO pexuma
KO OLUMOKM CHOBA MOABUTCA Ha MHAMKATope. AnutenbHoe Haxatue Ha KHoMky “ALT”
6yOeT akTMBU3MPOBaTh ObICTPYIO MPOKPYTKY NapameTpoB HOPMasnbHOro pexuma; nocne
oTnyckaHua kHomnku Ha XKKIW cHoBa nosiBUTCA KOA, OLLMGKMU.

MpumeHeHne kHonku “TEST” B HOpManbHOM M BCNOMOraTeslbHOM
pexumax

B HopmanbHOM 1 BCmomorateflbHOM pexumax Haxatue Ha kHomnky “TEST” Bbi3biBaeT
nosisneHne cnosa “TEST” Ha akpaHe gucnnes n akTuem3auuo pexuma TEST, onucaH-
HOro BbiLLe.

MpumeHeHune kHonku “TEST” B pexxume TEST

B pexxwume TEST HaxaTue Ha kHonky “TEST” Bo3BpaLLaeT CHETHYMK K HOPMaIlbHOMY pPexu-
My paboTbl.

MpumeHeHue kHonku “TEST” B pexxume owM6ku

B pexume owmnbkn HaxaTuem Ha kHorky “TEST” npegnpuHMMaeTcs NonbITKa NpUBECTH B
[leNCTBME PeXMM MPOBEPKM, YTO HE OKa3biBAET BO3AENCTBUA HA CHETHMK 3a UCKITIOHEHNEM
Toro, 4yto cnoeo “TEST” 6yaeT BbiCBEYMBATLCA HA 3KPaHE AMCMIEN B TEHEHWE TPEX UHTEp-
BaJIOB yCpeAHeHUs NoTpebneHns MOLHOCTU B PeXVME NPOBEPKMU.
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5.7.4

5.8

OpHoBpemMeHHoe ucnonb3oBaHne kHonok “RESET” u “ALT”

Mpy pAUTENBHOM OQHOBPEMEHHOM HaxaTum Ha kHonku “RESET” n “ALT” Ha XKKU
BbICBeYMBaeTcs coobLieHve “clr”, mpomcxoauT nomnHas MHUUManmu3aums cHeT4uka co
C6POCOM BCEX HAKOMMEHHbIX AAHHbIX, BKMOYas U AaHHble rpadoMKoB Harpy3ku, co copo-
COM KOAOB OLUMOOK W MpeaynpexnaeHuit (NonHas aHanorusa C BbIMOMHEHWEM yHKLMM
“CBPOC JAHHbIX U CTATYCA” MO AlphaPlus W (AEP) onuueit “CneumanbHble
3apgaun”). CnepoBaTtenbHO, 4O HAXaTUSt HA yKa3aHHbIE KHOMKU (BbIMOMHEHNS DyHKLMM
“CBPOC OAHHbIX U CTATYCA”) Heob6x0aMMO nepenucaTb BCE AaHHbIE CO CHETHMKA.
CyeTuMKM MMEIT annapaTHylo GIOKMPOBKY Ha MOMHOE MepenporpamMmMupoBaHune, npu
HanM4uy KOTopow Ans nepenporpaMMmnpoBaHmns CHeTYMKa He06X0AMMO KpaTKOBPEMEHHO
HaxaTb OfjHOBpeMeHHO Ha kHonku “RESET” n “ALT” go nosienexuns Ha XKW coobLeHns
“PPPPPP” ¢ ogHOKpaTHbIM AOCTYMNOM K (DYHKLMX MepenporpamMMpoBaHns cHeTHMKa.
Ecnv n panblie yoepxveaTb B HXAaTOM COCTOSIHUM 3TU KHOMKKU, TO Ha XKW cyeTymka
nosiBUTCA coobLueHne “clr” co cHpoCOM KOMMEPHECKMX AaHHbIX U OMarHOCTUHECKOW
nHhopmaumu.

XXupkokpuctannuueckum nigukatop (XKKW)

Kak nokasaHo Ha pucyHke 6, KK/ cuyeTymka MOXHO pasgenutb Ha 9 MHGOPMAaLMOHHbIX
30H (Unu nonen).

1 2 3

| 888 73
\E \qggg § w6

RESETS MAX
TOTAL KWARh ALT /a [ | \
7 8 9

1 - undppoBble UHANKATOPLI;

2 - pexxum paboTtbl XKKU;

3 - oTo6paxaemble 3HAYEHUS;

4 - MHOMKATOPLI HANWYUA A3 HANPSXKEHUS;

5 - TekcTOBbIE NOACKA3KMK;

6 — eAnHULBI U3MEpPEeHUn;

7 — NHAMKATOPbI PEAKTUBHOW IHEPTUU;

8 — MHAMKATOPbI OKTUBHOW SHEPTUK;

9 — UHOMKATOP OKOHYOHUS UHTEPBANG YCPEAHEHUS| MOLLIHOCTK.

6

PucyHok 6 — XXugkokpuctannunyeckuin nigmkatop (XKKU)
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5.8.1

5.8.2

5.8.3

O6Las KOHCTPYKLMSA UHAUKATOPa Ha XUAKUX KpUcTannax

MHpukaTop Ha xugkux kpuctannax (MKW) no3BonseT ocyLLecTBAATb MPOCMOTP AaHHbIX
KOMMEPYECKOro y4eTa M [pYrux BCMOMOraTesibHbIX OaHHbIX, OTOGPaXKeHWe KOTOpbIX
3anporpamMmMmMpoBaHo € NoMoLLbio nporpammHoro nakera AlphaPlus W (AEP).
MHaukaTop yHKUMOHMPYET 1 NO3BONAET OCYLLECTBAATb CHATbIBAHWE AaHHbIX NpY TEM-
nepatype 0o mMuHyc 40 °C; MOXET XpaHUTbCs 63 MOBPEeXAeHUs npu TemnepaType Lo
MuHyc 60 °C.

Wmetowmecs 96 XUOKOKPUCTANIMHECKUX CErMEHTOB WMHAMKATOpa WUCMONb3ylTCA Cchne-
oyrowmmM 06pa3oM: LecTb Undp UCMONb3YOTCH A8 0TOOPaXeHUs OaHHbIX, & TPY MEHb-
LIero pasmepbl Lndpbl - AN LMGPOBbIX MAEHTU(MKATOPOB NapameTpoB.

B pononHeHne K undposbiM npgeHTUdUKkaTopam nmetotes 17 6yKBEHHbIX 0603HAYEHUN,
KOTOpblE UCNOSb3YIOTCS AN MOEHTUMKALUM TapUdHbIX 30H, 0TOBpaaeMbIx NapamMeTpoB
nT. o.: PREV, SEAS, RATE, A, B, C, D, CONT, CUM, RESETS, MAX, TOTAL, kV/,\, -\, R
1 h; nocnegHue nNaTb 0603Ha4YEHUA MOTYT ObITb CKOMOMHMPOBaHbLI A8 o6pasoaHuns kW,
kWh, kVA, kVAh, kVAR vnn kVARh.

LUucdposon ngeHtudmkartop

[aHHas TpexcumBoribHas 30Ha (CM. puUcCyHOK 6, no3. 1) naeHTMdMUMpPYyeT Homepa OTo-
6paxkaemblx nMapaMeTpoB, KOTOPbIE 3aAA0TCA C MOMOLLLIO NPOrPaMMHOro o6ecneyeHns
AlphaPlus W (AEP). B paHHOM 30He Ha MHAWKATOpE BO3HMKAKT TaKXe U OyKBEHHble
ngentudukatopel “Err”, “F” unn “C”, korga obHapyxuBaeTcs owwmbka B YCNOBUAX
paboTbl, NpeaynpexaeHne, Unu NPONCXOANT CeaHc CBA3MN.

BykBeHHasi 30Ha ngeHTUucpuKaTopos

[aHHas 30Ha (CM. puCyHOK 6, no3. 5, 6) ncnonb3yeTcs Ans NOSCHEHUs 0TobpaxaeMbix
3HaYeHWN 1 B OTNIMYME OT LMPOBOro naeHTUuKaTopa He MOXET ObITb U3MEHEHA.
OnucaHne 6yKBeHHbIX MAEHTUMKATOPOB:

ABCD - yka3biBaeT Ha TapudHble 30Hbl A, B, C, D onsi usmepeHHbIX AaHHbIX (CnepyeTt oTMe-
TUTb, 4TO AEVCTBYIOLLAA TapudHas 30Ha noaceeymBaetcsa Ha XKW MepuatoLLmm cBeTom);
CONT - ykasbiBaeT Ha 3HA4EHNE HEMPEPbIBHOW CYMMapHON MakCUMarnbHOW MOLLHOCTMH,
ncnonb3yetcs ¢ CUM;

CUM - cymmapHoe 3HayeHne MakCMmasibHON MOLLHOCTY;

KWARh — mouHocTb nnm sHeprus B cnegyowmx egunnuax: kW, kWh; kVA, kVAh;
kVAR, kVARh;

MAX — TekyLlee MakcumarnbHoe 3Ha4yeHne MOoLLHOCTK, ncnonbadyetcs ¢ kW;

PREV — faHHble 3a npefblayLLmMn pacHeTHbIM NEPUOL UNK AaHHble NpedblayLlero ce3oHa,
ncnonb3yetcs ¢ SEAS;

RATE - tapudHble 30Hbl, ncnonb3yetca ¢ ABCD;

RESET - yka3biBaeT KOIM4eCcTBO COPOCOB MaKCHMarbHOW MOLLHOCTHY;

SEAS - faHHble npepabiayLLero ce3oHa (ToNbKo Af MHOroTapudHOro pexmuma), ucnosb-
3yetcs ¢ PREV, 4Tto6bl cchopmmposaTe PREV SEAS;
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5.8.4

5.8.5

5.8.6

TOTAL - o6Lee 3Ha4eHve aHeprum, ucnonbdyetcsi ¢ kWh, kVARh, kVAh.
MpuBepaeHHbIE MAEHTUMKATOPLI MOTYT ObITh NPEACTaBIEHbl B Pa3NN4HbIX KOMOMHALMAX
ANSA yKa3aHus Kakoro-nn6o KOHKPETHOro 0To6paxaemMoro 3Ha4eHus, HanpuMep:

RATE A kWh — kunosaTT-4acbl 3a TapudHyt 30Hy A;

CUM kW — 3Ha4eHve cyMMapHO/ MakCuMasnbHOM MOLLHOCTM B KuoBarTax;

MAX kW — 3HayeHne MakcumanbHOW MOLLIHOCTU B KufloBaTTax.

OTo6paxaemMble 3Ha4YeHUs

KKV nokasbiBaeT Ha LwecTu paspsgax (CM. pucyHok 6, nos. 3) undpoBble 3Ha4eHUs oTo-
6paxaembix Benu4uH. MNocnenoeatenbHOCTb OTOBpaXKaeMbix NapaMeTpoB ONpeaenserTcs ¢
MOMOLLbI0 MporpaMmHoro obecnedenuns AlphaPlus W (AEP). B gaHHoi 30He kofbl OLLMOOK
Unv NpepynpexaeHuin BO3HUKAIOT Ha Aucree BCAKWIA pas, Koraa B LMMPOBOI 30HE MAEH-
Tumkatopa nossnstotes “Err” unun “F”.

Ina 3Ha4YeHVs 3Heprum 1 MOLLHOCTU CyLLECTBYET BO3MOXHOCTb NPOrpaMMHOro 3agaHns
KONM4YecTBa AeCATUYHbIX Pa3psnoB (OO YeTbipex) nocre 3ansTou.

NHpukauus pexuma pa6oTbi XKKU

Mop wHAMKaumen pexmma paboTbl NoApasymMeBaeTcs WHAMKAUMA TEKYLLero pexumMa
pa6oTbl gucnnes: TEST — pexxum TecTupoBaHus; ALT — BcmomoraTenbHbIN PeXUM (CM.
p1CYHOK 6, N03. 2); B Criy4ae oTCyTCTBMA Ha uHaukatope “TEST” unn “ALT” — Hopmanb-
HbIW PEXUM.

CYeTuMK BCerga HaxoouTCsi B HOPManbHOM pexuMe, 3a UCKIIOHYEHVWEM CllyYaes, Korpa
6bInn Haxatbl kKHonku “TEST” unu “ALT”. MNMocne Toro Kak CYeTUYMK 3aKaH4YMBaeT LMK
ALT, oH aBTOMaTM4ECKM BO3BpALLAeTcs K HopmanbHoMy pexumy. B pexxime TEST cuyert-
YUK aBTOMATM4ECKM BO3BPALLAETCA K HOpMaNbHOMY Pexumy Mocne Tpex WHTepBanos
ycpenHeHus noTpebneHns MOLLHOCTU. CYeTYMK MOXET TakXe HaxoguTbCi B pexume
owwm6kmn. BeicBeunsanne 6yke “Err” B 30He LMGPOBbIX MHAMKATOPOB MOKa3biBAET, YTO
CYeTUMK paboTaeT ¢ coobLLeHEM 06 OLUMOKe, KOTopasi MOXET 6bITb MAeHTU(ULMpPOBaHa
C NMOMOLLbI0 KOAa 3TOM OLLUMOKM, BbicBeYmBaemoro Ha XXKU.

NHaukaTopbl MMNYnbLCOB

Ha XKW npepycmoTpeHbl Takxe LIECTb OMTMYECKMX WHAMKATOPOB Ans dmkcaumn
HanpaBneHWs akTUBHOW, PeaKTUBHOW MMM MOSIHOM 3Hepruu (CM. PUCYHOK 6, no3. 7, 8).
KoHgurypaums sTux MHAMKaTOPOB 3HEPrumn NpeacTasrieHa B BUAE ABYX TPEXANEMEHTHbIX
rpynn. Kaxgas rpynna coaepXuT CTpesiky cnesa, CrioLLHON KBaaparT 1 CTPesKy crpasa.
CTpenkun muraroT ¢ 4acToTOW, paBHOM NMOCTOAHHON cHeTvmka. paBas BEpXHAS cTpenka
MWraeT, Korga akTMBHas SHeprus noTpednaeTcs na cetu. Jlesas BepXHAA CTpeska mura-
eT, Korfja akTMBHas 3Heprus BblAaeTCs B CeTb, YKasblBas Ha 06PATHbLIA MNOTOK SHEPrUn.
CnnoLwuHoM KBagpaT MUraeT ¢ YacToTon B 12 pa3 MeHbLUeit, YeM MUratoT CTPESIKM, Hesa-
BMCMMO OT HanpaBfeHns NoToka aHeprumn. ONTuHeckme MHAMKATOPb! MOTYT ObITb UCMOMb-
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5.8.7

5.8.8

5.9

30BaHbl [J151 KOHTPOSA TOYHOCTM CHETHMKA NPU HaNMyYMn CTaHAapTHOro nabopaTopHoro
060pynoBaHuUS.

BepxHui psag MHAUMKATOPOB (OMKCUPYET HanuymMe akTUBHOM 3HEPTUUN, HXHUIA pAb UHOM-
KaTopOB - HANMNYME PEAKTUBHOWM NN NOMHOW 3HEeprMu (B 3aBUCUMOCTM OT MoaMduKaumm
cyeTymKa).

Ha ocHoBaHuMM nopcyeTa MWraHuW CTPENKW HanpasBfieHUs SHepruu, Hanpu-
Mep, 3a 3 MUWHYTbl, 3Has 3Ha4YeHUe nepefaTtovyHOro 4Yucrna cyeT4ymka
(Knp=10000 nmn/kBTe4 unu 100000 umn/kBTey - ona cHETYMKOB TPAHCHOPMATOPHOro
BkntoveHns 1 Knp=1000 nmn/kBTey - Ana cHETYMKOB MPAMOro BKMKOYEHUS (CM. npu-
noxeHve b)), MOXHO onpefnenuTb MOLLHOCTb, MOTPEGNAEMYIO HArpy3Kow, no chopmyne
P =N /Knp, (6)

rae N - 4iCno MUraHuin CTPenKn HanpasneHnst 3HePrum, NPUBEAEHHbIX K Yacy.

CpaBHMB paccyMTaHHOE 3Ha4eHre MOLLHOCTY C U3MEPEHHbIM Ha BbIBOAAX CHETYMKA C NMOMO-
b0 ApYrnx NpuOOpoB 3HAYEHWEM MOLLHOCTM, MOXHO CAenaTth BblBOL O MPaBUIIbHOCTU
NOAKIIOYEHNA cHeT4mka. Mpy owmbkax B NOAKMIOYEHUN CHETYMKA, Hanpumep, Npu oTCyT-
CTBUM OFHOW (hasbl N HENPaBWIIbHOM YepefoBaHnM a3 pasHuLa Mexay paccHuTaHHbIM
1 M3MEPEHHBIM 3Ha4YeHVeM ByaeT 6nmn3ka K (25-30) % nnm npeBbilLaTh 9TO 3HA4YEHME.

NHpuKaTopbl HanpsHkKeHuiA

Tpv vHOMKaTOpa, NnokasbiBaloLlMe Hanmune HanpskeHus a3 (A, B, C), otobpaxatotcs
Ha XKW B BMAae Tpex OTHENbHbIX OKPYXXHOCTEN C BYKBEHHBIMU 0603HA4YEHNAMUN BHYTPU
— M0 OfHOW Ha Kax[yto NpUCyTCTBYIOLLYIO (ha3y (CM. pUCYHOK 6, no3. 4). Kaxaas okpyx-
HOCTb MOCTOSIHHO CBETUTCH MPW Hanuuuu hasHoro HanpsbkeHus 6onee 0,8 U, (Aent-
cTByloLLee 3HauveHue). Ecnn HanpsxeHue as oTcyTcTeyeT uiu ynaso Huxe 0,8 U, TO
MHAMKATOP AaHHOM (hasdbl MUraeT, ykasblBas Ha BO3HMKLLIYIO HEUCTIPABHOCTbL. ViHAMKaTop
dasbl A mKeUpyeT Hanu4une n c4e3HOBEHUe 06LLEro NUTaHus.

MHpukaTop OKOHYaHUsi UHTepBana ycpegHeHus molyHoctu (EOI)

MHOnkaTop OKOHYaHWs MHTEpBana ycpeaHeHUs MOLLHOCTM (CM. pUCYHOK 6, No3. 9) ncnonb-
3yeTcs ANA cUrHanu3aumm o6 OKOHYaHUW MHTepBsana ycpegHeHus. Havkaums oKoH4aHus
nHTepsana “EOI” Bo3HukaeT Ha KK 3a 10 cekyH [0 OKOHYaHWS MHTepBana ycpeaHeHs,
1 C OKOHYaHMeM 3TOro MHTepBana nc4esaer.

I'IporpaMMMpyeMble BapUuaHTbI cbchal.wm aKTMBHOW MOLLHOCTHU

Ddukcaums MakcMMmanbHOW akTMBHOM MOLLHOCTU HayYMHaeTcs ¢ MOMeHTa nocnegHero
ncnonb3oBaHus yHkumMn RESET. CHeTUnk MOXeET 6bITb 3anporpamMMMpOBaH Ha Xenae-
MbIA BAPUAHT U3MEPEHNSA MOLLHOCTU NOTPE6NEHNs, BbIOPaHHbIA N3 BapMaHToOB, NpuBe-
JEHHbIX HMXe:

a) MakcumanbHasi MOLHOCTb C (PMKCUPOBAHHBIM UHTEPBANIOM BpEeMeHU ycpeaHe-
HUS (CM. PUCYHOK 7)
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PCp — cpegHee 3Ha4YeHWe MOWHOCTU Ha 30A4dHHOM UHTepBane ycpeaHeHnsa

PVIcyHOK 7 — BbluMcieHne MOLHOCTU Ha 3aaHHOM nHTEepBarse ycpeaHeHusa

DUKCUPOBAHHbI MHTEpBaNn BPEeMEHW YCPeHEHV MOLLHOCTU B CHETHMKAX ASIf KOMMep-
Yyeckoro yyeTa nporpammupyeTcs pasHbiM 30 MUH.

B cnyyae gpyrvix npuMeHeHu CHETYMKOB, HaNpUMep, Kak 3nemMeHTa TEXHONOMMYeCcKoro
LMKna, 3To Bpems MOXET 6biTb BblbpaHo B AnanasdoHe oT 1 fo 30 MuH Takum obpa-
30M, 4TO6bI Undpa 30 6e3 ocTaTka fenunacb Ha BblOpaHHbI MHTepBaN ycpeaHeHus
MakcuMmanbHoOW MoOLHOCTU. MakcumanbHas akTvBHas MOLLHOCTb Omnpegenserca no
MHTEepBasibHbIM AaHHLIM MOLLIHOCTU C MOMEHTA MoceiHero copoca MakcmarsbHOWM MOLL-
HoCcTW. MakcumMarnbHas MOLLHOCTb BbIYMCMSETCA MyTeM CPaBHEHWS 3HAYEHWI MOLLHOCTH,
N3MEPEHHbIX Ha KaXAOM MHTepBasie BPEMEHW YCPeOHEHWs, N 3an1MCcaHHOro B namsTb
cyeTyMKa TOro 3HaYeHWs MOLLHOCTW, KOTOpOe SIBMSETCS MaKCUMarnbHbIM Ha TEKyLUUN
MOMEHT BPEMEHM.

6) MakcumanbHasi MOLLIHOCTb C MCMONb30BaHWEM NOAUHTEPBaa BPEMEHU YCpeaHEeHUs!
[nnuTensHOCTb NOAMHTEPBANOB Ha MHTepBasie YCPeAHeHVs MOXeT 3ajaeatbca OT 1 MUH
0O BENWYMHbI AJIMTENbHOCTUM WHTepBana; npu 3TOM KONMMYEeCTBO MOAMHTEPBANOB Ha
MHTepBare He [OMKHO npesbiwaTth 15-Tu. Ecnv anutenbHOCTL NOAUHTepBana cosnagaet
C ASIMTENIbHOCTBIO CaMoro MHTepBasna, MOXHO CYuTaTh, YTO MOAUHTEpBas OTCYTCTBYET.
Mpu 3apaHnn noguHTepBana Heo6xoAMMO cobnopaTh OrpaHWYeHus, 3aknoyaroLwyecs
B TOM, Y4TO AJIMTENbHOCTb MHTEpBana yCPeAHEeHUs [OIKHA AenUTbCH Ha AUTENbHOCTb
nogvHTepeana 6e3 octaTka.

Mpes ncnonb3oBaHvs NoguHTepBana 3aknoyaeTcs B TOM, YTO MOLHOCTb paccHuTbIBaeT-
€Al KaXAblVi pa3 Npu OKOHYaHUW NOAMHTEPBAna, HO C YCPeAHEHVEM Ha CBOEM 3aaHHOM
MHTEpBarne (CKONb3ALUMA UHTEPBAN YCPEAHEHNS).

MoficHMM MNpeuMyLLEeCTBO WCMONb30BaHNA MOAMHTEPBANOB Ha npumepe. B cnyyae
1Cnosb30BaHWs (OMKCMPOBAHHOrO MHTepBana BpeMeHn ¢ 30-MWUHYTHOW ANUTENbHOCTHIO
pacyeT MakcumanbHOW MoLLHocTM npoucxoguT B 00:00, 00:30, 01:00, 01:30 un T. A.
Honyctum, 4To Harpyska ysenuuunack B 00:45 n ygepxusanack B TedeHve 30 MUHYT.
B aTtom cnyvae, 3admkcrpoBaHHOE 3Ha4eHe MakCMMaribHON MOLLIHOCTY Ha MHTepBanax
(00:30-01:00) 1 (01:00-01:30) 6ymeT Huxe, YeM ECNU TAKOE Xe YBEJIMYEHNE Harpy3ku
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nponsoLuno 6bl To4Ho B 01:00. Vicnonb3oBaHne nognHTepBanoB no3BoNseT 601ee TOYHO
3apmkcnpoBaTtb BENNHYMHY MaKCUMaSIbHOW MOLLHOCTMU.

3apgaHue pacnucaHuii TapuPHbIX 30H U CE30HOB C YHETOM TUMOB JHEMN

MHoroTtapudHble cyeTumkm Anbta A2 MMEeT BO3MOXHOCTb HakanimBaTb NokasaHus
no 3MeKTPO3Heprum n (UKCMpoBaTb MakKCHMasbHble MOLLHOCTU MO YeTbipeM pas-
JIMYHBIM BPEMEHHBIM 30HaM B TeYeHWe CYTOK (TapudHbIM 30Ham). TapuHbie 30HbI
0603Ha4eHbl 6ykBamu A, B, C n D. B paccmatpuBaemoMm npumepe, Ha pucyHke 8,
CYTKM pa3buTbl Ha YeTbipe TapuHbIE 30HbI, B K&XOOW 30HE CHETYUK PUKCHMPYET Mak-
CMMarnbHy0 MOLLHOCTb U 3Hepruio. B obuiem cnyyae, MUHMManbHas OAUTENbHOCTb
TapugHON 30HbI paBHa 5 MWH. MoBTOpeHWe OOHOMMEHHbIX TapugHbIX 30H B Te4eHue
CYTOK HE OrpaHM4eHo (CM. pucyHok 9). CHeTumrk no ymonyaxuto nepexoaut B 00:00 4acos
Ha pa6oTy no Tapugy C. Ty 0CO6EHHOCTb HEOOXOAMMO YYMTbIBATL NPU 3adaHuUKn pac-
nucaHus TapuHbIX 30H C MOMOLLbI0 NporpamMmMHoro ob6ecnedenus AlphaPlus W (AEP)
(yctaHaBnuBaTbh Ha nepexof Yepe3 00:00 yacos Tapud C).

B D
c A c
tl4)
00:00 7:00 9:00 17:00 20:00  24:00
PucyHok 8
B
B
C A A C
t(4)
00:00 7:00 9:00 13:00 17:00 20:00  24:00
PucyHok 9

CyeTunk Anbgha A2 nmeeT BO3MOXHOCTb 3afjaHusi pacnucaHus TapudHbIX 30H Ha pas-
NMYHble TUMNbl AHEN. CHETYMKOM NOAAEPXKMBAOTCA YEThIpe TUNa JHeN: PABOYU OEHD,
BOCKPECEHbE, CYBBEOTA, MPA3OHUK. Heo6x0anMo 0TMETUTb, YTO CHETHUKY MOXHO
3afjatb CMUCOK Mpa3fHUYHbIX OHER B rogy (MMeeTcs BO3MOXHOCTb 3aJaHusi CrUCKOB
NMOBTOPSIIOLLMXCA M HEMOBTOPSIOWMXCA NpasfHuKoB). Vicnonb3oBatb pasnvyHble TWMbl
OHel nMeeT CMbICA, ecnn B 3TU JHW onnaTa 3a 3MEKTPOIHEPruio OCyLLEeCTBNAETCH No
pasnuyHbIM Tapudam.

Kpome Toro, cuetumk Anbta A2 MMeeT BO3MOXHOCTb M3MEHEHUSI pacnucaHusi TapugHbIX
30H, KOTOpble B OOLLUEM Cryyae HasHa4eHbl C Y4ETOM TUMOB OHEW, MOCe30HHO. CHeTumk
NOAJEPXKMBAET YETbIPE CE30HA, UMEtoLLMe 0603HaveHus: 0-3uma, 1-BecHa, 2-neto, 3-0CeHb.
Ce30H - 9T0 BpemMeHHas 30Ha B rofly, B TEYEHME KOTOPOW CHETYMK paboTaeT no 3afaHHOMy
pacnucaHmio TapugHbIX 30H. MPOTHKEHHOCTL Ce30Ha OnpefenseTca nomb3oBarenem npu
NPOrpaMMMUPOBaHMN CHETYMKA C MOMOLLIbIO 3afaHus JaT NepexofoB C Ce30Ha Ha CEe30H.
MwuHUManbHas onUTENBLHOCTL ce30Ha cocTarnsieT 1 cyTku. CHETUYMK MOXHO 3anporpaMmmpo-
BaTb Ha paboTy B TeHEHWE roda B OQHOM CE30HE, B [ABYX, B TPEX, B YETLIPEX CE30HAX.
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5.12

5.13

5.13.1

Ecnu cywectsyeT He06X0AMMOCTb pa3buBKM rofa Ha 60rbLLlee KoM4eCTBO CE30HOB YeM
4eTblpe, TO CyLLecTBYeT BO3MOXHOCTb 3arpy3ku B CHETHMK ABYX NpOrpamm CO CBOUM
yepepfoBaHMeM ce30HOB. 1o nepBol NporpaMme cHeT4MK ByaeT paboTatb B HacTosLLee
Bpems (Tekyllas nmporpamma), no BTOPOW MporpamMe (CO CBOMM YepedoBaHWEM Ce30-
HOB) CYeTYMK HayHeT paboTaTb C yka3aHHOM AaTbl B 6yayliem (byaylias nporpamma).
3arpyska B cHeTHuMK "ByayLien nporpammbl” OCYLLECTBNAETCA C MOMOLLbIO MPOrpaMmHO-
ro o6ecneyenuns AlphaPlus W (AEP) (cpyHkumsa "3ameHa nporpaMmmbl").

B cnyyae Heo6X0AMMOCTM, CHETHUK MOXET BbiTb HACTPOEH HA aBTOMATUYECKNA NEPEXOL,
Ha neTHee 1 3uMHee BpeMms. [py nepexofe Ha neTHee BPeMs OCYLLECTBNAETCA NepeBof,
ctpenok B 02:00 Ha 4Yac Bnepep, Ha 3nuMHee - B 02:00 Ha Yac Hasap,.

Mepexon Ha netHee WM 3MMHee Bpems OCYLLECTBIAETCA NPU COBMageHun 3afaHHoro
[uanasoHa faT v 3afaHHoro AHa Hefenw.

MporpamMmmupyemMbie aBTomaTu4yeckue pyHKLumn

CueT4MK MOXHO 3anporpaMMnpoBaTh Ha aBTOMATNHECKOE BbINONHEHWE TakX (OYHKLMIA, Kak:
— COPOC MaKCMaslbHOW MOLLIHOCTU B HYNIeBOE 3Ha4€HVe Npy CMEeHe Ce30HOB;

— aBTOYTEHME (CaMocyuTbiBaHWE) cyeTyMka U yHkuma RESET B npenapuTenbHo
yKasaHHble AHU Mecsala Unun Yepes onpefeneHHoe Konm4ecTBo AHel nocne nocnegHero
BbINONHeHWs yHKumn RESET (pyHkumna ABTOYTEHVIE);

— aBTOMaTU4eCcKnii Nepexop Ha 3MMHee 1 NeTHee BPeMms.

Mporpammupyembie chyHKUMK pene

Mpu ycTaHoBKe B cHeTumnke nnatbl CXX MOXHO 3anporpamMMypoBaTh pene Ha ynpasneHue
Harpyskou. YnpaeneHue Harpy3koi MOXET OCYLLECTBAATLCS B CNeAyloLLmMX pexmnmax:

— cpabaTbiBaHue pene B TapudHbIX 30HaX B COOTBETCTBUM C 3a[jaHHOI YCTaBKOW MOLLHOC-
™ (Onsa KaxXJou TapndHOM 30HbI MOXHO 3afaTh YCTaBKy cpabaTbiBaHWs pene);

— cpabaTbiBaHne pene ¢ HacTymieHneM 3afaHHoN TapuHOM 30HbI.

CnefiyeT OTMETWTb, YTO pene ynpaBneHWsi Harpy3ko MOXET MCMoNib30BaTbCA Kak Cur-
HanbHOe pene B Clly4ae NPeBbILLEHNS MOLLHOCTLIO 3afaHHON ycTaBku. Kpome Toro, pene
MOXHO 3anporpammupoBaTb Ha cpabaTbiBaHve Mo akTy Bbixoda napameTpa 3a 3ajaH-
HYI0 YCTaBKy MpW BbIMOMHEHWW TECTOB NapameTpoB CETU.

MapameTpbl, oTo6pakaemble Ha XKKU cyeTunka Anbcpa A2

Cucrtema o6o3Ha4eHnn Ha XKKU

Mporpammumpyemble ans otobpaxenus Ha XKW napameTpbl KogMpyoTcs B 30HE Lndpo-
BOrO MHAMKaTopa nobbiM 4ncnom ot 0 fo 999; B Tabnuuax 5.1- 5.9 3T ngeHTndmKaTopsb!
0603Ha4eHbl Kak "iii".

[Mpn pacneyaTke oT4ETA CO CHETHYMKA BCE napameTpbl, oTobpaxaemble Ha XKKW, BbiBO-
[ATCS CO CBOMM TPEX3HA4YHbIM HOMEpPOM MaeHTUdrKaTopa.




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

5.13.2

* OTo6paxkaemMblin napameTp

Otobpaxaemble napameTpbl BbiBoAATcA Ha XKKW B wectupaspsgHom hopmare, B Tabnu-
L|ax OHM 0603Ha4Y€eHbl Kak "XXXXxX".

Mpy ncnonb3oBaHUM [eCATUHHOW 3anaToi (06bI4HO MpOrpaMMUpyeMble BapuaHThbl)
nokasanus Ha KKV 6yayT npeactaeneHsl B Buge "xxx.xxx". Konuyectso undp, pacnono-
XEHWe AecAaTUYHOW 3ansaTon 1 oTcyTCTBMe "nepsoro Hyna" (T. e. 003567 6yneT untaTbes
Kak 3567) nporpamMMupyeTcs v Ans BeNIMHUH SHeprum, U Ans MOLLHOCTM (HE3aBUCKMO) C
nomoLLbio nporpammHoro naketa AlphaPlus W (AEP).

* OnemeHTbl MHhopMaLmmn

OnemeHTbl cneumguyeckon nHgopmauum, Takne kKak Bpems 1 gata, 0603HadvarTcs B
HVKenpuBeaeHHbIX Tabnuuax 5.1-5.9 ¢ nomoLbio ycnoBHOro o603HadveHns "hh mm"
(4acbl, MUHYTBI) MK "mm dd yy" (Mecsu, AeHb, rof). B HekoTopbIx cryyasx oTobpaxeHve
BpPEMEHW 1 AaTbl MOXeT 6bITb 3a4aHO B ApYroM copmare, Hanpumep, fatbl MOryT 6bITb
oTob6paxeHbl Kak "dd mm yy", BO3MOXHbI Apyrve BapuaHTbl OTOOPaXEeHUs.

NpeHTudpmkatopel U napameTpbl, oTob6paxaemble Ha XKWU
(cm. Tabnuuy 5.1)

Ta6bnvua 5.1

Mporpammupyembiin BykBeHHbIN LinchpoBson kop 3HayeHue
napameTp umaeHTUcpmkatop | maeHtTudukaTopa

[MpoBepka cermMeHToB Bce cermeHTbI 888 888888
XK cyetumka AJIbOA A2
MpeHtTndukartop XXX XXXXXX
cyetymka ID 1
MpoeHTudmnkarop XXX XXXXXX
cyetymka ID 2
MpeHtndukartop XXX XXXXXX
cyetymka ID 3
MocTosHHasa Kh, XXX. XXX
BTeuw/nmn-nepuog
MNocTosiHHas Ke, iii XXX.XXX
BTeu/umnynbc
MpeHtndunkartop iii XXXX
nporpamMmbl
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napameprl 3aWnTbl cHeTYUKaA OT HeCaHKUMOHUPOBaAHHOIo gocrtyna

(cm. Tabnuuy 5.2)

Tabnuua 5.2
Mporpammupyembii ByKBeHHbI Linchposoi kop, 3HaueHune
napameTp naeHTudmkaTtop | npeHtTucpmkaropa
Yucno gHen ¢ MoMeHTa iii XX
mKcaumm nocnegHero
nmnynsca
Yuncno ceaHcoB CBA3N iii XX
Yucno nepepbIBOB B nogade iii XXXX
nnTaHuna
5.13.4 MapameTpbl NpeabIAyLLEro NeprMoaa KOMMEpPYECKoro y4yerta
(nepep nocnegHUM c6pocomM MoLHOCTH) (cm. Tabnuuy 5.3)
Ta6bnuua 5.3
Mporpammupyembin ByKkBeHHbI LinchpoBon kop 3HayeHue
napameTp vmpeHTudmKaTop | mpeHTudmkaTopa

AKTUBHas aHeprus (kBTey) PREV TOTAL iii XXXXXX
3a npeablayLLunin nepuog kWh
PeakTueHas aHeprusa') PREV TOTAL iii XXXXXX
3a npeablayLunin nepuog kVARhr
MakcuMarnbHas MOLLHOCTbL2) PREV MAX kW iii XXXXXX
3a npenblayLLnii nepuog
CymMMapHasi MakcumarsbHas PREV CUM kW
MOLLIHOCTb 3a NpeabiayLni
nepuog 2

) MapameTtp nokasaH Ans cyeT4nka Anbga A2R.
2) PeakTuBHas MOLLHOCTb (3HEPI M) BLIYNCIAETCS Ha 6a3€ U3MEPEHHOV MOSTHOM 1
aKTUBHOW MOLLHOCTY (SHEPInM).
lMpumeyarue - lNpegbiayLymvi nepynos 0603Ha4YaeT faHHbIEe NMPEALLECTBYOLLEro

rnepmoaa KOMMEPHYECKOro y4eTa 3/1eKTPOIHEPrum (MPeaLLIeCTBYIOLLEro MocneaHemy
cbpocy MakcumasibHOM MOLLYHOCTH).




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

5.13.5

5.13.6

MapameTpbl, CBSiI3aHHbIE C 3NIEKTPOIHEPrue U MOLLHOCTbIO

(cm. Tabnuuy 5.4)

Tabnuua 5.4
Mporpammupyembii ByKBeHHbI Linchposoii kop, 3HaueHune
napameTp naeHTudmkaTtop | npeHtTucpmkaropa
AKTUBHas aHeprus, KBtey TOTAL kWh iii XXXXXX
PeakTuBHas aHeprus, TOTAL kVARh iii XXXXXX
KBapey
MakcmmanbHas MoLLHOCTb ) MAXKW iii XXXXXX

1) PeakTnBHas MOLLHOCTb (3HEPIWS) BbIMUCTAETCS Ha 6a3e 3MEPEHHOU MOHOV
U aKTUBHOW MOLLHOCTY (3HEPrm).

MapameTpbl, OTHOCALLMECH K MOLLIHOCTU (CM. Tabnuuy 5.5)
Tabnuua 5.5
Mporpammupyembii ByKkBeHHbI LincppoBoii kop, 3HaueHue
napameTp maeHTudmkaTop | uaeHTudukaropa

MoLLHOCTb Ha TekyLlem KW (nnn kVA, iii XXXXXX
WHTEepBarne ycpeaHeHus kVAR)
MoLuHoCTb Ha npeablgyLlem kW iii XXXXXX
WHTEpBane ycpeaHeHus
LOnuTenbHOCTb iii ss-bb
nogvHTepBana n uHTepeana
Bpems oo koHua nHTepeana iii mm-ss
ycpenHeHus
YcTaBka MOLLIHOCTU, Npu jii XXXXXX
KOTOpOW cpabaTbiBaeT pene
Yucno gHen ¢ MOMeHTa iii XX
cbpoca MOLLHOCTU
Yucno copocos RESET iii XX
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[dononHutenbHblie 0OTO6pa)KaemMble 3/IEMEHTbI NPU U3MEPEHUsX B

MHoroTapucHom pexume (cM. Tabnuuy 5.6)

Tabnuua 5.6
Mporpammupyembii ByKBeHHbI Linchposoi kop, 3HaueHune
napameTp naeHTudmkaTtop | npeHtTucpmkaropa
[aHHble YacoB u KaneHpaps
TekyLnii feHb Hepenu iii X
TekyLnii ce30H iii X
TekyLLiee Bpems iii hh mm
Tekywasn gata iii XX xx.xx1)
3awwuTHas uHcopmaums

[ara nameHeHus iii xx.xx.xx"
nporpaMmbl
CymmapHas MakcumarbHas CUM kW iii XXXXXX
MOLLIHOCTb
[ara c6poca MOLLHOCTH iii XX XX.xx 1)
Peructpauus iii XXXXXX
OTKITIOYEHU NMUTaHUSA
Bpewmsi Havana iii hh mm
OTKJTHOYEHUS NUTaHUS
[Hara Havana iii xX.xx.xx")
OTKITHOHEHUS NMUTaHUS
Bpemsi okoHu4aHus iii hh mm
OTKJTHOYEHUS NUTaHUS
[aTta okoH4YaHus jii XX XX xx1)
OTKITHOYEHUS NUTaHUS

") opmar [atei nporpaMMupyeMbii, JOMycKaloLuii So6yio KoMbuHaLmio "mm dd yy'.

JaHHble n3amepeHuii B MHOroTaputpHOM pexume

(Tapudpbl A, B, C, D) (cm.

Taénuuy 5.7)

Tabnuua 5.7
Mporpammupyembin ByKBeHHbI Linchposon kop 3HaueHune
napameTp vmaeHTudmKaTop | mpeHTudmkaTopa
Tapud A, akTuBHas aHeprus RATE A kW h iii XXXXXX
Tapud A, makcumarnbHas RATE A MAX kW iii XXXXXX
MOLLIHOCTb




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

OKoH4aHue Tabnuubl 5.7

makc. mowyHoctu)

Mporpammupyembin BykBeHHbI LincppoBoii kop | 3HayeHue
napameTp naeHTudpmkaTop | upeHTudukatopa

Tapud A, cymmapHas RATE A CUM kW iii XXXXXX
MakcMasnbHas MOLLHOCTb
Tapud A, Bpems donkcauum RATE A iii hh mm
MakKC, MOLLIHOCTH
Tapud A, nata drkcauum RATE A iii XX.XX.XX2)
MakKc, MOLLIHOCTH
Tapud B, aktmuBHas sHeprus RATE B kW h iii XXXXXX
Tapud B, makcumanbHas RATE B MAX kW iii XXXXXX
MOLLIHOCTb
Tapud B, cymmapHas RATE B CUM kW iii XXXXXX
MakcumarsnbHas MOLLHOCTb
Tapud B, Bpems dmkcaunm RATE B iii hh mm
MaKC. MOLLHOCTU
Tapud B, pata cpmkcaumm RATE B iii XX.XX.Xx2)
Makc. MOLLHOCTH
Tapud C, akTBHasA aHeprus RATE C kW h iii XXXXXX
Tapud C, makcnmanbHas RATE C MAX kW iii XXXXXX
MOLLIHOCTb
Tapud C, cymmapHas RATE C CUM kW iii XXXXXX
MakcumarsnbHas MOLLHOCTb
Tapud C, Bpems dmkcaummn RATE C iii hh mm
Makc. MOLLHOCTH
Tapud C, gpata dukcauyun RATE C iii XX.XX.XX2)
MakKc. MOLLHOCTH
Tapud D, akTveHas sHeprua') | RATE D kW h iii XXXXXX
Tapud D, makcumanbsHas RATE D MAX kW iii XXXXXX
MOLLIHOCTb
Tapud D, cymmapHas RATE D CUM kW iii XXXXXX
MakcumarsnbHas MOLLHOCTb
Tapud D, Bpemsi donkcanmm RATE D iii hh mm
makc. motyHoctu!)
Tapud D, pata doukcauum RATE D iii XX.XX.XX2)

"mm dd yy".

1) PeakTuBHas MOLYHOCTb (SHEPrus) BbIYUCAETCS Ha 6a3e M3MEepPeHHOM MOosIHOM
U1 aKTUBHOU MOLYHOCTU (SHEprim).
2) Gopmar [atel NPOrpPaMMMpPyeMbiii, 4OMyCKaKLLMI H6YI KOMOMHALIMIO
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[aHHble n3MepeHnli B MHOroTapudHOM pexume 3a NpepLLecTBy LA
pacyeTHbIi nepuog, (cM. Tabnuuy 5.8)

Tabnuua 5.8
Mporpammupyembii ByKBeHHbI Linchposoi kop, 3HaueHune
napameTp naeHTudmkaTtop | npeHtTucpmkaropa

MpepLecTsyOWNIA NEPUOA, PREV RATE A iii XXXXXX
Tapud A, akTnuBHas aHeprus kW h
MpepLecTsyoOLWMIA Nepuog, PREV RATE A iii XXXXXX
Tapud A, MakcumansHas MAX kW
MOLLHOCTb
MpepLuecTByOLWMIA NEPUOA, PREV RATE A iii XXXXXX
Tapud A, cymmapHas CUM kW
MakcumarsnbHasi MOLLIHOCTb
MpepLiecTByOLWNIA NEPUOA, PREV RATE A iii hh mm
Tapud A, Bpems onkcaumm
MakC. MOLLIHOCTM
MpenaLwecTByOLLMIA Nepuo, PREV RATE A iii XX.XX.xx1
Tapud A, garta dukcauumn
Makc. MOLLHOCTU
MpepLwecTByoOLWMIA Nepuog, PREV RATE B iii XXXXXX
Tapud B, akTnBHas aHeprus kW h
MpepwecTByOLWMIA Nepuog, PREV RATE B jii XXXXXX
Tapud B, makcumansHas MAX kW
MOLLIHOCTb
MpepLiecTByOWNIA NEPUOL, PREV RATE B iii XXXXXX
Tapud B, cymmapHas CUM kW
MakcuMMarbHasi MOLLHOCTb
MpepLwecTsyoOLLMIA Nepuog, PREV RATE B iii hh mm
Tapvd B, Bpems dmkcaumm
MakC. MOLLHOCTU
MpepLiecTeyoLMiA Nepuof, PREV RATE B iii XX.XX.XX")
Tapud B, pata dmkcaummn
Makc. MOLLIHOCTU
MpepLecTByOLWNIA NEPUOA, PREV RATE C iii XXXXXX
Tapud C, akTMBHas SHeprus kW h
MpepLecTByOLWNIA NEPUOL, PREV RATE C iii XXXXXX
Tapud C, MakcumarnbHas MAX kW
MOLLHOCTb
MpepLwecTsyoOLLMIA Nepuog, PREV RATE C iii XXXXXX
Tapud C, cymmapHas CUM kW

MakcumMasibHasa MOLLHOCTb

37




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

OkKoH4aHue Tabnuubl 5.8

Tapud D, pata mkcaumm
Makc. MOLLHOCTM

Mporpammupyembin ByKBeHHbI LinchpoBon kop 3HaueHue
napameTp vaeHtTudmukaTop | uaeHTucpukaropa

MpepLwecTByOLWNIA Nepuog, PREV RATE C iii hh mm
Tapud C, Bpems crkcaumm
MakC. MOLLHOCTM
MpepLecTByOLWNIA NEpUOA, PREV RATE C iii xx.xx.xx1)
Tapud C, pata cdomkcauum
MakC. MOLLHOCTM
MpegdLwecTBytoLwmr nepmog, PREV RATE D iii XXXXXX
Tapud D, akTnBHas aHeprus kW h
MpepLwecTByoOLLMIA Nepuog, PREV RATE D iii XXXXXX
Tapud D, makcumansHas MAX kW
MOLLHOCTb
MpepwecTByOLWMIA Nepuog, PREV RATE D iii XXXXXX
Tapud D, cymmapHas CUM kW
MakcuMMarbHasi MOLLHOCTb
MpepLiecTByOWMIA NEpUOL, PREV RATE D iii hh mm
Tapud D, Bpems cukcauum
Makc. MOLLHOCTU
Mpepwectsytowmii nepvioa, | PREV RATE D i XX XXXXT)

1) @opmat [atel nporpaMMpyemMbii, oMy CKaoLLmi Mo6yo KoMBuHaLmo "mm dd yy".

(cm. Tabnuuy 5.9)

5.13.10 MMokasaHus, XpaHMMble B NaMATU 3a nNpeabiayLmi ce3oH (MC)

Tabnvua 5.9
Mporpammupyembin ByKBeHHbI LinchpoBon kop 3HayeHune
napameTp vmpeHTudmKaTop | mpeHTudmkaTopa
MC, akTnBHas aHeprus PREV TOTAL jii XXXXXX
kW h
MC, peakTnBHasA aHeprus PREV TOTAL iii XXXXXX
kVAR h

MC, Tapud A, akTuBHast PREV SEAS iii XXXXXX
3Heprus RATE A kW h

MC, Tapud A, PREV SEAS iii XXXXXX
MakcumarbHas MOLLIHOCTb RATE A MAX kW

MC, Tapud A, cymmapHas PREV SEAS iii XXXXXX
MakcumarsbHas MOLLHOCTb RATE A CUM kW
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OkoH4aHue Tabnuua 5.9

Mporpammupyembin ByKBeHHbI LinchpoBon kop 3HaueHune
napameTp mpeHTudmKaTop | mpeHTudmkaTopa

MC, Tapud A, Bpems PREV SEAS iii hh mm
dmKcaumm Makc. MOLLHOCTH RATE A
MNC, Tapud A, pata PREV SEAS iii xx.xx.xx")
domkcaumm Makc. MOLLHOCTHU RATE A
MC, Tapud B, aktnBHas PREV SEAS iii XXXXXX
3Heprua RATE B kW h
MC, tapudg B, PREV SEAS iii XXXXXX
MakcumarsibHas MOLLHOCTb RATE B MAX kW
MC, Tapud B, cymmapHas PREV SEAS iii XXXXXX
MakcumarbHasi MOLLIHOCTb RATE B CUM kW
MNC, Tapud B, Bpems PREV SEAS iii hh mm
dmkcaumm Makc. MOLLHOCTU RATE B
Mc, Tapud B, pata PREV SEAS i XX.XX.Xx")
dukcaumm Makc. MOLLHOCTH RATE B
MC, Tapud C, PREV SEAS iii XXXXXX
aKTUBHas SHeprus RATE C kW h
MC, Tapud C, PREV SEAS iii XXXXXX
MakcumarbHas MOLLHOCTb RATE C MAX kW
MC, Tapud C, cymmapHas PREV SEAS iii XXXXXX
MakcumarbHas MOLLHOCTb RATE C CUM kW
MC, Tapud C, Bpems PREV SEAS iii hh mm
dukcaumm Makc. MOLLHOCTH RATE C
NC, tapud C, para PREV SEAS iii XX.XX.XX")
dmKcaumm Makc. MOLLIHOCTH RATE C
MC, Tapud D, akTmBHas PREV SEAS iii XXXXXX
3Heprus RATE D kW h
MC, Tapud D, PREV SEAS iii XXXXXX
MakcumarsbHas MOLLHOCTb RATE D MAX kW
MNC, Tapud D, cymmapHas PREV SEAS iii XXXXXX
MakcumarbHas MOLLHOCTb RATE D CUM kW
MC, Tapud D, Bpems PREV SEAS iii hh mm
dmKcaumm Makc. MOLLHOCTH RATE D
MC, Tapud D, nata PREV SEAS iii xx.xx.xx1)
dmnkcaumm Makc. MOLLHOCTU RATE D

"mm dd yy".

1) @opmart gatel nporpaMMupyeMbIii, OMYCKaKOLLMI 06y KOMOUHALNIO




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

5.13.11

5.14

[JononHutenbHbIe o-roGpa)KaeMble napamMeTpbl Ana C4HeT4YUKoB

[nsa c4eT4nkoB ¢ nuTeport "A" B 0603Ha4EHNM MOAMMDUKALMN UMEEeTCs BOSMOXHOCTb U3Me-
PEeHUs 3HepruM 1 MOLLHOCTM B 4-x kBagpaHTax. Ha pucyHke 10 npvBefeHa npuBsiska Kea-
[PaHTOB K OCAIM, KOTOPOW HEO6XOAMMO MOMb30BATHCSA MPY CHATUM NMOKa3aHWA CO CHETHMKA.

(L)
peaKkTMBHAS
notpebneHHas
Q2 Ql
OKTUBHAS OKTUBHAS
BbIAOHHAS notpebneHHas
Q3 Q4
peakTUBHAS
BbIAQHHAS
(C)

Pucyrok 10 - Mpuesaska keagpaHto XKW k ocam P 1 Q

[ns nopcyeTa peakTUBHOW MOTPEGNEHHON U BbIGAHHOW 3HEPruy CrpaBensIMBbI Creayto-
LLME BbIpaXEHMS

ZQnTp = 2Q1 + £Q2, (7)

2Q, .. =2Q3 + XQ4. (8)

Bbif

NHTepdheiicbl cyeTynka

CYeTukM UMEIOT criepylolme MHTepdoercbl Ans obMeHa WHdopmauuen ¢ apyrumu
ycTponctBamu (koHTponnepamu unu PC):

1) OnTHYeckuit NOPT CBA3N C NEPCOHANbHLIM KOMMbIOTEPOM HYepesa ONTUYeckuii kabenb
¢ UHTepdpericom RS232.

OnTnyecknin MOPT MOXET MCMONMb30BaTbCA AJ19 3aBOACKON KanmbpoBKM, NporpaMMupo-
BaHVSA, METPOSIOrM4ECKO MOBEPKHW, 3aaHNa pasnnyHbIX MOCTOSAHHBIX U T. . Kpome Toro,
ONTUYECKWIA MOPT MOXET WCMOMNb30BaTbCs A1 KOMMbIOTEpOoB lap-top Ans cuyuTbiBaHWS
MHOPMaLMK C KaXAoro CHeTYMKa U 3aHECEHWst 3TOW MHGopMauuM B NepcoHanbHbIi
KomnbtoTep onepatopa. PacnonoXxeHHbIn Ha KpbILLKe CHeT4YMKa ONTUHYECKWUA NopT obe-
cre4vBaeT NporpaMMmMpoOBaHVE CHETHYMKA, [OCTYN K MHGOPMAaLIMK, XpaHSLLEecs B CHeT-
YuMKe, Y NPOBEPKY ero TOYHOCTU MPU METPOSIOTNYECKUX UCTIBITAHNAX C MOMOLLbIO pexuma
TEST. B kayecTBe nepefartynka v MPUEMHMKA MPUMEHSIOTCA OMTUYECKUE 3NEMEHTbI
(c nmocbInkon/npueMoM MHAPaKPaCHbIX W3MYYEHWIA), YCTAHOBMIEHHbIE B 3NEKTPOHHOM
Mopyne cHeTyMKa W ynpasnsieMble BbIXOAHbIMW CUrHanamu, nocTynawlmmm ¢ nocne-
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[loBaTENbHOr0 UHTEpdenca MUKPOKOHTponnepa. MakcumanbHas CKopocTb nepefadqu
nHpopmaummn 9600 60[ orpaHnyeHa BpemMeHeM peakLum OnTUHECKUX 3NEMEHTOB.

2) OneKTpPOHHbIE pene ¢ ONTUYECKOW Pa3BA3KON.

OneKTPOHHbIE penie C OMTUYECKOW Pa3BA3KOM PaCMONOXEHbl HA UHTEPENCHBIX MnaTax
CXX 1 MOTyT M3roTaBnMBaThCs Kak BMecTe ¢ umdposbiMu uHTepgericamm RS232, NPMNC
n RS485, Tak 1 6e3 HUX.

B cocTas kaxaow MHTeptencHon nnatbl MOryT BXoAUTb A0 5 pene:

* 0719 U3MEPEHNs akTUBHOWN NOTPeBNEHHON SHEPruu,

* ANA U3MepEeHNs aKTUBHOWN BbIJAHHOWN 3Heprum,

* A9 U3MEPEHUs peakTUBHOWN NOTPe6IEHHON SHEPruK,

* AN U3MEePEHUs PeaKTUBHOW BblAAHHOW 3HEPruu,

* ANS ynpasneHns Harpy3kow (curHanusaums),

* A1 CUrHaNVU3aLmm Npu NoSBIEHWN OLLUMGKM, NpedynpexaeHvs Ui BbIXxofe onpeneneH-
HbIX MapameTpoB 3a npefernbl yCTaBok.

Hannune B cuyeTuvke Takvx pene no3BonfeT BKIOYaTb cyeT4nku B coctaB ACKY3D
Ha 6a3e LUMPOKO M3BECTHbIX Kaccuyeckux mmnynbcHbix cuctem YCIA. Kpome Toro,
MUMMYNbCHbIE BbIXOAbI MOXHO MCMOSb30BaTH NPU METPOSIOrMYECKON NOBEPKE CHETHMKA.
3) NHTtepdpericHble nnaTtbl C23, C27 c nHTepdericom RS232.

WHTepdericHble nnatel C23, C27 ¢ uHTepdeinicom RS232, nmetome ranbBaHUHeCcKyo
pa3Bs3Ky Ha 4 KB, No3BonsoT nepefasaTtb He TOMbKO AaHHbIE 06 N3MEPEHHON SHEPTnn n
MOLLIHOCTW, HO M MHOTFOYMUCIIEHHYIO [AOMOMHUTENBHYIO MH(POPMALMIO, TaKYHO Kak:

* BpeMs 1 faTta Havana oTKIYeHns NuTaHna unmn ¢assl;

* BPeMs 1 fjaTa OKOHYaHWs NnepepbiBa NUTaHUA UK BKNOYEHNs dasbl;

* TUM CHETYMKA U MOCTOSIHHbIE, OTPaXatoLLe CXeMy NOLKITIOHEHNUS CHETHMKA K BHELLHWUM
Lensm;

* Hannyne TapudHbIX 30H U UX pacnpefeneHune no cyTkawm;

* faHHble rpadrKoB Harpy3Kku;

* [aHHble CaMOAMArHOCTMKMU CHETYMKA W pacLuMdpoBKa 3TUX COOOGLLEHWA, U [pyrue
faHHble.

MakcrmanbHo fonycTMMOe paccTosiHue oT MHTepderica RS232 no nopkntoyveHus ero K
NPUEeMHOMY YCTPOMCTBY - He 6onee 15 m.

4) UnTepcpencHble nnatbl C25, C29 c nHtepdeiicom RS485 u nnatbl C24, C28 ¢ uHTep-
cpericom UPIC ("Tokosas netns").

WHTepdpelicHble nnatbl C25, C29 c uHtepdelicom RS485 u nnatbl C24, C28 c uHtepdent-
com UPIC ("TokoBas netna"), UMeroLLMe ranbBaHUYecKyto pa3ssasky Ha 4 kB, nossonsior,
Kak 1 uHtepderic RS232, nepefasath MHOPMALWIO, YKa3aHHYto B MOAMyHKTe 3, 0fHaKo
MaKcvmarnbHoe paccTosiHue [0 NPUEMHOrO YCTPOMCTBA cocTaBnseT 1,2 KM.

LintbpoBble MHTEpMENCHI crefyeT UCMonb30BaTb MPU MOBLILEHHbIX TPeboBaHWAX K
[OCTOBEPHOCTM MepefaHHon MHopMaLmmn, NOCKONLKY NPOTOKON o6MeHa MMeeT BbICO-
KYI0 CTeneHb 3alliuTbl OT UCKaXEHWs nepefaBaemMort nHdopmaumn. 3ta 0CO6eHHOCTb
Nno3BoNseT co3faBaTb HafaexHble cuctembl ACKYO, roe cuetunkn AJIbDA sensatoTcs
O[JHUM U3 rNaBHbIX 3N1EMEHTOB.
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5.15

5.16

5.17

5.17.1

OnTuyeckun npeobpasosaTtenb

OnTnyeckuii NpeobpasoBaTenb NpPeAcTaBnseT cCo60N YCTPOWCTBO CBA3WN MEXOY OMnTuye-
CKVM MOPTOM CYETHMKA 1 KOMMBIOTEPOM, MPeobpasytoLLiee ONTUHEeCKNe CUrHarbl cHeTYMnKa
B YPOBEHb HanmpshKeHWI nocneposartenbHoro nHtepdgerica RS232 nnn USB. Ontuyeckuii
npeo6pasoBaresib, NOAKMOHAOLMIACA K nocnefosatenbHoMy nopTy RS232 umeeT 060-
3HayeHune "AE1", k nopty USB - "AE2". [inMHa ONTUYeCKOro Kabesns — 2 M.

Oprauusauuﬂ HenpepbIBHOro BpeMeHu KaneHpaps

B kayecTBe TaKTOBOWM 4acTOTbl CHETYMK MOXET UCMONb30BaTb 4aCTOTY MPOMBbILLIIEHHO
CeTU UnK, ecnv oHa HectabusbHa, UCMONb30BaTb CBON BHYTPEHHWI KBapLEBbIA reHe-
paTop. Bbl6op UCTOYHMKA TAKTOBOW 4aCTOTbl OCYLLECTBASETCA C MOMOLLbIO NPOrpamMm-
Horo naketa AlphaPlus W (AEP). Tak Kak NpOMbILIMIEHHAs 4acToTa Ha TeppuTopun
Poccuiickon ®epepaummn HectabunbHa, TO MPY 3KCNyaTaumm CHETYMKOB CriefyeT Bcerga
Nonb30BaTbCA 4ACTOTOV BHYTPEHHEro TaKTOBOrO reHeparopa.

To4YHOCTb BpPeMeHM BHYTPEHHEro KBapLieBOro reHeparopa, MCNosnb3yemMoro Ans cyeta
BpPeMeHW KaneHgaps, Haxogutcs B npefenax + 0,5 c/cyTku. B cnyyae OTKMoYeHWs
OCHOBHOrO MWTaHWs, KBapLeBblii reHepaTop KaneHgaps 3anuTbiBaeTcs OT NUTUEBOW
6aTapeun Unn OT BHELLHEro UCTOYHMKA NMUTAHWS (MPY ero Hanu4un).

Cucrtema COoXpaHeHus AaHHbIX NMPU NepepbiBax B nogavye nuTaHusa

CynepkoHpaeHcaTop U nuTueBas 6aTtapes

Mpu nepepbiBax B nopa4e NUTaHWA MYHKLM COXPAHEHNS BAXKHENLLNX JAHHBbIX B CHETYM-
Kax OCYLLIeCTBMAOTCS C MOMOLLbIO CynepKOHAeHcaTopa v NUTUEBOW 6aTapen (noaaepxka
3MEKTPOHHBIX YacoB M namaTtu). CynepkoHOeHcaTop BKMOYeH napannensHo 6aTtapee
yepes 6IOKUPYIOLLMIA AMOA 1 CAYXMWT B OCHOBHOM [N NPeAoTBpaLLeHns pas3paaa 6atapen
npW KpaTKoBPEMEHHbIX OTKMIOYEHUAX NTaHns ([0 5 - 7 4acos).

Mo cyuwecTBy, NepeoHa4anbHO SHEPrUa Npu nepepbiBax B nopade NUTaHWs nNocTynaer ot
CynepkoHaeHcaTopa, ¥ TOMbKO nocne ero paspsaa Ao yposHs 3,6 B BcTynaeT B paboTty
nuTreBas 6atapes cyetyvka. CynepkKOHLEHCATOP - 3MEMEHT, UMEIOLLMIA [OCTaTO4HYHO
€MKOCTb [N NoAaepXKW paboTbl MaMATU W KaneHpaps B TeveHue 5 - 7 yacos. lNocne
paspsiaku cynepkoHaeHcaTtopa 6atapes obecrneyvBaeT Mopady MUTaHUs ANs XpaHeHus
[aHHbIX B TeYeHue AnuTenbHOro cpoka (ot 3 fo 5 net B 3aBMCMMOCTW OT TemnepaTypbl
OKpYXXatoLLen cpefibl) Mpu OTCYTCTBUM OCHOBHOMO MUTaHWS.

CynepkoHAeHcaTop MO3BOMSET OCYLLEeCTBMATb 3aMeHy NUTUEBOW 6aTapen B 06ECTOYEH-
HOM cYeTyMKe 6e3 noTepu MHopmaLum 06 N3MepeHnsax B MHOroTapudHoM pexume. Mo
Hallen pekoMeHpaumW, Takylo 3aMeHy criefyeT NMpomu3BecTU He no3xe 3-x 4acoB rnocne
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5.18

5.18.1

5.18.2

5.18.3

5.18.4

OTKIOYEHUS NMUTAHNA CYETHMKOB A1 06eCneyeHnsi COXPaHHOCTM BCEX HAKOMMEHHbIX AaH-
HbIX W TEKYLLMX AaTbl Y BPEMEHM.

Insa oprann3aumy 6ecnepebonHOro MUTaHNs cHeT4nKa (B Crydae OTKMOHEHUS OCHOBHOMO
HanpsXXeHWs) NCnonb3yeTCs BHELLHWIA aganTep ¢ NOAKIO4EHNEM ero K CeTU NepeMeHHOro
ToKa Hanpsxennem 220 B. Ha Bbixofe agantepa npucyTCTBYET NEPEMEHHOE HanpshkeHne
110 B, koTopoe nopaercs Ha 3axumbl “13” 1 “16” cueTumka. Mexpay nepBMHHON 1 BTOPUY-
HoVi 06MOTKOM afjanTepa obecrneymBaeTcs ranbBaHnyeckas passaska 4 kB.

OCO6eHHOCTU AMarHOCTUYECKUX U 3aLLUTHBIX beHKLIMﬁ cyeT4YMKa

CamopuarHocTmka AJIEKTPOHHbIX Yy3J710B U KOMIMNOHEHTOB

OneKTPOHHbIE Y3Mbl CHETUMKA MO YNpaBfeHWEM ero NporpaMMHbIX CPEACTB noaBepra-
l0TCSi camopmarHocTuke. MNpu 3ToM npoBepsieTcsl pa6oTa OCHOBHbLIX Y3J10B: BCTPOEHHOW
6aTapeun, MUKporpoLeccopa, KpUCTansioB NamsaTh, BHYTPEHHUX WHTEP(ERCcoB M T. O.
BbisiBneHHas HeucnpaBHOCTb Bbi3biBaeT noseneHne Ha XKW cooblieHns o6 olumnbke,
yKasblBaloLLero Ha xapaktep owwmbku. 3Ta npoueaypa CamoAMarHoCTVKM NMPOUCXOAWT
KaXOpbliA pa3, Korga CYETHMK BKIOYAETCS B CETb, U B MOSIHOYb KaXAbIX CYTOK, a Takxe
KaXablii pa3 Npu OCYLLECTBNEHUN CeaHca CBS3W MO LMGPOBLIM NHTEPEcaM.

CurHarnbl OLUMGOK M NpeaynpeXxaeHuin

CurHanel own6oK 1 npepynpexaeHuii otobpaxatrotes Ha XKKU kak coobluenns “Err” n
“F” co CBOMM HOMEpPOM Mpu 06HaPY>XXEHUM B MpoLIecce CaMOANarHOCTUKMN OTKIOHEHUS OT
HOpMarnbHOro pexuma paboTbl cHeT4YMKa. Hanpumep, ecnm cHeT4YMK 3anporpaMMmnpoBaH
Ha obHapy>XeHWe pPEeBEPCVMBHOrO MOTOKa 3Hepruu, npepynpexnexHne “F” 6ypet oTo-
6paxatbca Ha XKKW ¢ coOoTBETCTBYIOLLMM KOAOBbIM 0603HA4YEHNEM B Cryyae dmkcaumm
3TOro Co6bITHSA.

PervcTpauusi OTKIOYEeHNUI NUTaHUS

CYeTUMK 3an1cbiBaeT B NamsiTb HAKOMMIEHHOE KONIMYECTBO OTKIIIOHEHUI MUTaHKS, KOTOPOe
okpyrnsetcs fo 0 mocne 99 o6LmMX OTKMIOYEHNA. Ons cyeTymnka, paboTaroLLlero B MHOro-
TapuHOM pexuMe, B XypHane peructpaLmm oTKio4eHUA NUTaHns 3anuckiBaeTcs obLuee
KOJIMYECTBO BCEX OTKJIOYEHUI NUTaHUS, a TakXe Bpems U fata Hadana v KoHua nocnep-
Hero 1 nNpeanocnefHero OTKMOYEHWI NUTaHUS.

CyeT4YMK COPOCOB MaKCMMaNbHOW MOLLHOCTU

CUYEeTUMK XPaHWUT KONIMHYECTBO COPOCOB MOLLHOCTW, KOTOPbIE MMENM MECTO C MOMEHTa
nocreaHero nepenporpaMmMmnpoBaHns cHeTHMKa.

Konn4yecTeo C6pOCOB B UCXOOHOE MOMOXEHIE aBTOMATUYECKN OKpyrnisieTca Ao 0 nocne
TOro, KaK KOnmM4ecTBo C6poCcoB AocTurio 99. B mamsaTy cHeTuMKa XpaHUTCS TakKe Komu-




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

5.18.5

5.18.6

5.18.7

5.19

4eCTBO OHEN ¢ MOMEHTa nocfiegHero copoca MOLLHOCTH, a B cnydae paboThl CHETHMKA B
MHOrOTapugHOM pexumMe - 1 gata nocnegHero copoca MOLLHOCTU.

BHOKMPOBKa c6poca MaKCUMaJibHOW MOLLHOCTH

CYeTUMK MOXET ObITb 3anporpaMMMpoBaH TakMm 06pa3oM, YTO OH He GydeT npuHUMaThb
BO BHMMaHM1e NornbITKN c6poca MOLLHOCTH B MHTepBane BpemMeHnun oT 0 fo 255 MuHYT nocne
TOro, Kak npomv3oLLen nocnefHuin cépoc. Ecnu Bbl UCMONb3yeTe HyneBoe 3Ha4YeHue Ans
BpeMeHU GITIOKMPOBKM cOpoca MOLLHOCTM MpU NPOrpaMmM1MpOBaHuM, TO CHETUYMK He ByneT
NpVYHMMaTb BO BHUMaHWE (OYHKLMIO GITOKMPOBKM.

XKypHan peructpauum ceasemn

CyeTuymk 3anucbiBaeT obLLee KONM4eCTBO 06PALLEHMIA K CHETHMKY YEepe3 ONTUHECKMI MOPT.
Mx konnyectBo okpyrnsetcs o 0 nocne 99 obpalueHni. [py NCNOnNb30BaHUMN CYETHMKA
B MHOrOTapuHOM pexvMe CHETHMK 3anmChiBaeT Takxke NoCneaHIon AaTy nporpamMmMmnpo-
BaHWA U AaTy, Korga Kakve-nmbo AaHHble B CaMOM CHETUMKe ObINi M3MEHEHbI C MOMOLLbIO
CBA3M N0 ONTUYECKOMY NopTy. [POCMOTP 1 pacnevaTka XypHarna cBA3ein OCyLLeCcTBNAETCS
C NoMmoLLblo NporpamMmmMHoro obecnederus AlphaPlus W (AEP).

npOFpaMMHble cpencTea 3aLlinThbl

Kax bl CHeTYMK MMEeeT CBOM MapoJsib, KOTOPbIN UCMOMNb3YETCA B Clly4Hae ero akTnemsaumm
Ha ypoBHe obMeHa MHJopMaLmen MexXay CHETHMKOM W MepcoHanbHbIM KOMMbIOTEPOM, C
MOMOLLIbIO KOTOPOrO OCYLLECTBNAETCA AOCTYN K AaHHbIM CHETYMKA W ero nepernporpam-
MupoBaHve. Kpome Toro, nporpammHoe ob6ecriedeHne, C MOMOLLbI0 KOTOPOro Mpowc-
XOAWT CUUTbIBaHWE [aHHbIX WU NepenporpaMmmMpoBaHMe cHeTyYMKa (MPOorpaMMHbIA NakeT
AlphaPlus W (AEP)), umeeT CBOW BXOQHOW Naposib, KOTOPbIV MPEnsTCTBYET HECaHKLUMOHW-
poBaHHOMY [JOCTYMY K NPOrpaMmMHOMY Nakety.

I'Iposep,eHue TeCTOB NapamMmeTpoB CeTu

Bnarogaps paclumMpeHHbIM BO3MOXHOCTSIM BHYTPEHHEr0 MPOrpamMMHOro obecnedeHus,
cyeTunkn Anbtha A2 MMeT psg OOMOSNHUTESNbHLIX (DYHKUUA, MO3BONASIOMX MOfy4vaTh
MHOPMAaLIMIO NS OLEHKWN NapamMeTpOB 3MEKTPUHECKON CETU: B HaCTHOCTH, (hasHble TOKM U
HanpspKeHns, hasHble Yriibl ¥ KOAMMULIMEHTBI MOLLHOCTEN (COS ¢); aKTUBHbIE, PEaKTUBHbIE
1 MOfHble MOLHOCTY 1 Ap. Kak oTmevanoch Bbille, U3MEPEHNS NMapameTpoB CETU MOryT
NPOM3BOANTLCA NMIOOLIMM TUNAMU CHETHYMKOB. [N pacLUMpeHns BO3MOXHOCTN aBToMaTuye-
CKOr0 MOHWUTOPUHIa NapaMeTpoB CETU C KOHTPOSIEM HaxXOXAEHUs NapaMeTpoB B 3aAaHHbIX
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5.19.1

[OMNyCTUMbIX MPeAenax B CHETHVKe UCronb3yeTcs onuus “Q” (M3MepeHne napameTpoB CETU
C HOPMMPOBAHHOWN MOrPELLHOCTbIO).

[nsa paboTbl Co cHeTYMKamy uMeeTcs nporpaMmHsbIi naket AlphaPlus W (AEP), nossonsito-
LM CHATBIBATBL NapameTpbl CETU, UCMONb3Yst MOAEMHYIO CBA3b.

C nomotupto MO AlphaPlus W (AEP) BO3MOXHO NpoBefeHMe CHETYMKOM CrefyHoLLyX TECTOB!
 System Service Tests (TecTbl napameTpoB ceTH)

TecTbl NapamMeTpoOB CETU OCYLLECTBISAIOT NPOBEPKY NPaBUIbHOCTY MOAKIMIOHEHWS CHETHMKA
N COOTBETCTBUSA (Pa3HbIX HAMPSHXKEHUIA 1 TOKOB MOPOroBbIM 3HAYEHWUSM, OMPEeAeneHHbIM B
YCNoBUsAX TeCcToB. B cnyyae HeCOOTBETCTBUA MapaMeTpoB CETV 3afaHHbIM YCNOBUAM Bblaa-
€TCH KOA OLLMOKMN Ha UHAMKATOPE CHETYMKA.

* Power Quality Monitors (TecTbl Ka4ecTBa 3N1€KTPO3IHEPrum)

TeCTbl Ka4ecTBa 3MEKTPOIHEPr MM OTCNEXMBAIOT ANEKTPUYECKME NapamMeTpbl CETU COrnacHo
3afaHHbIM B TecTax yctaBkam (noporam). Cnyyau BbIxofa napameTpoB CETW 3a npeperbl
3a/jaHHbIX YCTaBOK (DUKCHPYIOTCA CHETHYMKOM B XKypHane TaiiMepos, Mpu 3TOM 3anucbiBa-
t0TCA AaTta 1 Bpems Hadana 1 OKOH4YaHWs cobbITvst (MOXHO 3anporpamMmnpoBaTh CUrHaNM3mn-
pytoLLee pene Ha cpabaTbiBaHVE NpY NPOM30LLELLIEM COObITUN).

TecTbl Ka4ecTBa 3MEKTPOIHEPruM MOTYT (OMKCMPOBATbL NPOBAsibl HAMPSXKEHWS, MOHWUXEHUE
U NOBbILLIEHME HanpsXeHus, BbIXOdbl KOSd)dJI/ILlVIeHTa MOLLHOCTW COS ¢ 3a rpaHuLbl
3a/jaHHbIX MOPOroB, MOHVKEHWE WU OTCYTCTBME (hasHbIX TOKOB, MPEBbLILLEHWE MOPOroB
KO3(PPMLIMEHTOB HECUHYCOMAANBHOCTU KPUBOW TOKA U HANPSHKEHWS.

MporpammHbii naket AlphaPlus W (AEP), ncnonb3ys OaHHble, CHMTaHHbIE CO CHETHMKA,
NO3BOJIAET NONYYUTL PAA AMarpaMm 1 co3aatb 6a3y faHHbIX NapaMeTpoB CETU.

System Service Test / TecTbl napameTpoB ceTu

TecTbl napameTpoB CETU MpefHasHadveHbl A1 ONpPepeneHns COOTBETCTBUS OCHOBHbIX
napameTpoB 3NEKTPOCHAOXEHUA CTaHAAPTHBIM NapameTpam B TOHYKE MOAKIIOYEHNS CHET-
ymKa.

[poBepeHne TeCTUpOBaHWS NapaMeTpPoB CETV BO3MOXHO ABYMS TeCTamu:

* Service Voltage Test / TecT Hanps>KeHWUs ceTn — NpPoOBeEPSET TUN CETU, YepeaoBaHue
a3, BENMUYMHBLI 1 YrIibl Pa3HbIX HaNPsSHXKEHUN C LEeSbio BbISBIIEHUS COOTBETCTBUS BbliLLe-
Ha3BaHHbIX MapamMeTPoB 3a[aHHbIM MOPOroBbIM 3HAYEHUAM;

* Service Current Test / TecT Toka ceTu — TeCcTUpyoTCS (hasHble TOKM C LiENbIO onpeae-
JIeHNs COOTBETCTBUA TOKOB Harpy3kv 3aaHHbIM NOPOroBbIM 3HA4YEHNAM.

OnpepenuTb KOHUrypawumio, yCTaHOBUTL MOPOroBble 3HAYEHUs, CMOCO6 NPOBEAEHUSs
TECTOB MOXHO € NMOMOLLbIO MOAYNsS nporpammel “INoporun’”.

Bo Bpems npoxoxaeHus Tecta Ha XKW cueTymka otobpaxatoTcs cumBonbl “SYS------
(cm. pucyHok 11).
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5.19.1.1

PucyHok 11
TecT HanpsHKeHUs ceTn

CueTunkn Anbcha A2 KannbpyTca Ha 3aBOAE-U3roTOBUTENE ANA BKIOYEHUS B COOT-
BETCTBYIOLLYIO CETb: ABYX3/IEMEHTHbIA CYETUYMK — ANA BKIIKOYEHUS B TPEXMPOBOAHYHO
CeTb; TPEX3NIEMEHTHbIN CHETUYMK — YHUBEPCATIbHOIO BKMIOYEHUA. HOMMHAN HanpshxeHus,
yKa3aHHbIN Ha LUTKE cYeTymKa, JOSKEeH COOTBETCTBOBATb HaMpsXXeHUo CeTH, B KOTO-
pYIO BK/OYAETCH CHETHMK; T. €. NPU OLEHKE NapaMeTpoB CeTU 0653aTeNbHO BKIIOYEeHNe
cyeTunka Anbda A2 B CETb, AN19 KOTOPOI OH NpefHa3Ha4eH.

B pesynbrarte npoeefexns Tecta HanpskeHUs ceTu nporpamMmMa cHeTyvka onpepgenser
COOTBETCTBME [AHHbIX, 3aHECEHHbIX B CYETHYMK NPU KannmbpoBKe, 1 TECTOBbIX AaHHbIX
napameTpam CeTu, B KOTOPYIO BKITIOYEH CHETHUK.

CoO0TBeTCTBME HaNPsHXKEHNs ONpeAenseTca no cneayoLwmuM napameTpam:

e yrnam cpsura a3 (BomxkHbl HaxoauTbes B npefenax (120 + 15)°, 3apatoTca npu
KanmbpoBke);

* BeNMYMHaM hasHbIX HaNPSXeHWN (HOMKHbI HaXoAMTbCA B npefenax, 3afaHHbIX B
Service Voltage Test / TecT HanpsixeHus ceT B nporpammHoM mogyne “Moporun” npo-
rpammbl AlphaPlus W (AEP).

B mopyne nporpammsl “Moporu” 3agatoTca MakCUMarsbHbli 1 MUHUMaSIbHBIN OT HOMUHA-
na Bonyckun Hanpsxenus cetn. Ecnv napameTpsl ceT yooBNeTBOPSIOT YCNOBUAM TecTa
N KannbpoBOYHbIM AaHHBIM, TO Ha AUCNNEe CHeT4YMKa oTobpaxaeTcs TN ceTu, nops-
[OK YepenoBaHus a3 n HOMWHaNbHaA BENUYMHA PA3HOrO (IMHENHOrO) HaNPSXKEHUS.
VIMEHHO 3TO 3HayeHue 6yaeT MCNoNb30BaTbCA B AasbHENLLIEM NPy NPoBefeHnn TecTos
KayecTBa 3MEKTPOIHEPTUM.

AbC 220 HY

]
|
|
|
|
|
I
.

PucyHok 12

Ha pucyHke 12 npusepeH npuMep naeHTUMKaLMM Tuna cetu, rae

AbC - HanpaBsneHve BpaLleHvsa ¢as,

220 - cha3Hoe HanpsxKeHwue,

4Y - 4eTblpexnpoBOAHas CeTb, COeAMHEHHas 3BE3LON (Ans TPEXNPOBOAHON ceTv nocnes-
Hue fBa cvmBona 6yayT “3D”).
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Ecnu napameTpbl ceTu He yAOBNETBOPAIOT 3a4aHHbIM YCII0BUAM TecTa U KanmbpoBOYHbLIM
JaHHbIM, TO Ha aucnnee otobpaxaeTcs kog “SEr 5550007, KOTOpbIi GIOKMPYET NPOKPYT-
Ky BbiBOAUMbIX Ha XKKW napameTpoB (CM. pucyHoK 13), 4TO He BNMSET HA HOpMarnbHOe
dyHKUMOHMPOBaHVE cHeTHMKa. B aToM cnyyae, TeCcT HanpsXeHWs 3amnyckaeTcs NOCTOAHHO
umknudeckn n Power Quality Monitors (TecTbl ka4ecTBa 3NEKTPO3HEPrin) CHETHUKOM He
NPOBOAATCSA, T. K. HOMUHAmbHbIE 3HAYEHWS CETU HE ONpefeneHbl.

ra b

5e- 555000

I
[

I
[

I
[

I
I

|
1
i I

]

PucyHok 13

Onsa cHatua 6nokupoBku KK cueTymMka HeO6X0OMMO OTKIOYUTL BbIMOMHEHWE Service
Voltage Test / Tecta Hanps>keHus ceTun, Ons 4ero HeEOHXOAVMMO BbIMOMHWUTL KOMaHay B
Cneusapayvax>3apgaum Power Tools>BapuaHTbl BbinonHeHus Tecta>NONE.

Cnoco6 BbIMOMHEHWS TecTa HampshxeHus CETM MOXHO 3anporpaMmupoBath B Mopyne
“Moporu” nporpammel AlphaPlus W (AEP) B System Voltage Test cnepyoLimm o6pasom:
1 AUTOLOCK (ABTOMaTU4eckm), T. €. TecT 6yaeT NpOBOAUTLCS:

° focne NoAayv NUTaHUA Ha CHETYUUK;

* fiocne nepenporpaMmMmmpoBaHnUsa CHETUUKa;

* Kaxxable cyTku B 00:00 yacos;

* nocne BbinonHeHus Cneusapgayn.

2 MANUAL (B py4HOM pexwume), T. e. TecT 6yfeT NpoBOAMTHCS:

°* no komaHpae u3 Cneuysagay>3apnayun Power Tools>CTapT TecTa

(B aTOM cnyqae TeCT HanpsXXeHWs CeTU MPOBOAUTCHA HermpepbiBHO). Bbixop M3 faHHOro
pexviMa BO3MOXEH TOJIbKO Mpy HaxaTum Ha kHonky “RESET”;

° fiocne noAayv NUTaHUA Ha CHETHUK;

* rocne nepenporpaMmMmMpoBaHu1sl CHeTUYMKa.

3 NONE (3anpet Ha BbinonHeHue TecTa HanpsKeHUs ceTu), B 3TOM Cnyyae He 6yayT
BbIMOSHATLCS U TECTbl Ka4eCTBa ANEKTPOIHEPTUM).

[MpoxoxpeHne TecTa HanpskeHUs CeTM MOXHO 3afaTtb Takxe B onuuax XKKW, Bbibpas
napameTp B onuuax XKW SYS. Tect HanpshxeHus, TecT 6ydeT cTapToBaTb B MOMEHT
MHAMKaLMW 3TOro coobLueHuns. Ecnm TecT 3aBepLuaeTcs HOpMarnbsHo, T. €. napaMeTpbl CeTu
YAOBNETBOPAIOT 3afaHHbIM ycnosuam, To Ha XKW oTobpaxaeTtca tmn ceTtn (Hanpumep,
ABC 057 4Y). O6Hapy>keHne OTKJTIOHEHUs TapaMeTPOB NpuW NPOBEAEHUM TecTa BydeT oTpa-
XEHO TonbKo nHamkaumen “SEr 000555” v He Bbi3oBeT 6nokmpoBKy XXKU.
PekomeHpyeTCcsi OQHOKpPaTHO NPOBECTN TeCT HanNPsKeHUs CeTU C NOMOLLbIO KOMaH-
Abl Cneusapay>3apayun Power Tools>BapuaHTbl BbinonHeHus Tecta>AUTOLOCK.

47
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5.19.1.2 TecT TOKa ceTu

Tak xe, Kak 1 ans Tecta HanpsixeHWs, NOpPOroBble 3Ha4YeHWs Ans Tecta Toka ceTu 3apja-
totca B mopyne “Moporu” nporpammbl AlphaPlus W (AEP). Ecnu TectupoBaHune npovigeHo
YCMeLHO, TO Ha >XMOKOKPUCTanIM4Y4ecKoM WHAMKaTope cyeTymka oTobpaxaertca “SYS
PASS” (cm. pucyHok 14).

.

545 PRASS

PucyHok 14

Ecnu TecTMpoBaHme no TOKy CeTv 3aBepLUeHO HeyAa4Ho, TO Ha Aucniiee cHeTHvKa otobpa-
XaeTcs onpefenenHbIvi Ko, KOTopbI He 6nokvpyeT nokadanus XKW cyetuuka (npumep
Kofa npefcTaBsrieH Ha pucyHke 15).

———— e e e e — “

PucyHok 15

MosineHne koga Ha XKW cyeTurka npu HeygayHOM MpoxoxpeHun Tecta Toka ceTu
MOXET 6bITb BbI3BAHO CNEAYIOLLMMY haKTopamMu:

* OTCYTCTBMEM TOKa B Kakon-nmbo gade Npu Hanvymm TokKa, Kak MUHUMYM, B OHOW U3
has;

* TOKOM B Kakon-nmbo grase HUXe 3aaHHOro B TECTe Nopora;

* TOKOM B Kakon-nmbo gase Bbille 3aJaHHOro B TecTe nopora;

* HanpaBJieHWEM TOKa B KakoW-nM6o ha3e MpOTMBOMOSOXHBLIM MO OTHOLUEHUIO K OpY-
rM;

* KO3(PPULIMEHTOM MOLLHOCTM (COS @) B Kakom-nnbo dhase Hmxe 3ajaHHOro B TecTe
nopora.

3apaHue BbINonHeHWst TecTa Toka ceT BO3MOXHO TONbKO Npu BbiGope B "Onumax KKN"
napametpa SYS. TecT Toka. B aToM cny4yae, TecT Toka ceTu CTapTyeT B MOMEHT UHAMN-
Kauum 3TOro COOBLLEHNS U BbIBOAMT pedynbtat Tecta Ha XKKW cueTynka.

AANM.411152.011_04 P3




PYKOBOACTBO MO 3KCMJIYATALUA

5.19.1.3 Koppbl oLLMGOK B TECTaX HaNpPsHXKEHUs U TOKa

MosieneHne Ha XKW cueTumka Hagnuew "SEr" n koga owm6bku o3Ha4aeT, 4To npuv npoBe-
OeHnmn Tecta HanpsXeHWs unm TecTa ToKa CHETYMKOM O6Hapy>XEHO HECOOTBETCTBME Nnapa-
METPOB 3M1IEKTPO3HEPrMMN 3a[aHHbIM YCNOBUAM. DTW KOAbl He cregyeT nytaTb C Kojamu
OLUMOOK MpY camogmarHocTuke cyetdmnka "Err xxxxxx".

Paclumdposka kofos oLM6oK npuseaeHa B Tabnuue 5.10; npryem, MECTO Kaxaom Lmdpsl
KOfla COOTBETCTBYET OnpefeneHHon ¢ase, B KOTOPOM 6bina obHapyxeHa owmbka. Mpu
HaxXOXAEHWUW HECKOMbKNX HECOOTBETCTBUI NapaMeTpoB CETW KOAbI MOTYT COBMELLATbCA.

Tabnuua 5.10

ujujujtr|trjli
A|B|C|A C
HeynoBneTeBopuTenbHble ha3Hble HanpsXXeHUs SEr 5
VI Ymbl
HanpsixeHve Huxe nopora, dasa A SEr 1{0[{0|0|0]|O
HanpsixeHve Huxe nopora, dasa B SEr o|j1(o0l0|0|O
HanpsxeHune Huxe nopora, asa C SEr o|0j1]|]0|0]|O
HanpspkeHue Bbiwe nopora, asa A SEr 2(0|0|0]|0]0O
HanpsixeHue Bbilwe nopora, asa B SEr o|2(0|0|0f|O
HanpseHue Bbilwe nopora, dasa C SEr 0|0|2|0|0]|0O
HeynoBneTBOpUTENbHbLIN BEKTOPHBIA Yron SEr 8(0|0|0|0]|O
HanpskeHus, asa A
HeynoBneTBOpUTENbHbLIM BEKTOPHBIA Yron SEr 0(8|0[0|0]|O
HanpskeHus, dasa B
HeynoBneTBOpUTENbHbLI BEKTOPHBIA Yron SEr ojo(8|0|0f|O

Hanps>keHus, dasa C

Hun3koe HanpsixeHve 1 HeyooBeTBOPUTENbHbIN SEr 9|0|0|0|0O|O
BEKTOPHbIN Yron HanpsbkeHus, hasa A

Hun3koe HanpsiXeHve 1 Hey[oBeTBOPUTENbHbIN SEr o|j9(0|l0|0f|O
BEKTOPHbIN yron HanpshxeHus, dasa B

Hunakoe HanpsXeHve 1 Hey[oBNeTBOPUTENbHbI SEr ojof9|o0|0|O
BEKTOPHbIN yron HanpskeHusi, pasa C

Bbicokoe HanpsxeHve 1 HeyOoBNEeTBOPUTESb- SEr A|lO0O|O0O|O|O]|O
HbI BEKTOPHbIV Yron HanpsbkeHus, dasa A

Bbicokoe HanpsixeHve 1 HeyoBNeTBOPUTESb- SEr O|lAjO|O|O]|O
HbIi BEKTOPHbIN Yron HanpsbkeHus, asa B

Bbicokoe HanpsixeHve 1 HeyfoBneTBOpUTESb- SEr O|O|A|O|O]|O
HbIA BEKTOPHBI yron HanpsxeHus, pasa C




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

MpoponxeHune Tabnuubl 5.10

ujfujujitr|itjl
A|B|[C|A|B|C
OTcyTcTBUE TOKa, hasa A SEr o|0fj0|1]0]0O
OTtcyTCcTBME TOKA, (hasa B SEr ojofoflo|1]|oO0
OTcyTcTBME TOKa, hasda C SEr ojofo|0]|0|1
Tok HMXe 3apgaHHoro nopora, asa A SEr ojofo|l2|0f|O0
Tok HWXe 3agaHHoro nopora, dasa B SEr ojo|jojo|2]|0
Tok HuxXe 3agaHHoro nopora, asa C SEr 0|0|0O|0O0|0]2
ToK OTCYTCTBYET UNN HUXE 3a0aHHOro Nopora, SEr 0({0|0|3]|]0]|0
hasza A
TOK OTCYTCTBYET UK HUXE 3a4aHHOro Nopora, SEr o(o0|0j0|3]|0
haza B
TOK OTCYTCTBYET UM HUXE 3aaHHOro Nopora, SEr 0O({0|0|0]|]0]|3
pasza C
KoacbmumeHT MOLLIHOCTH HXKe nopora, chasa A SEr oj(o0|0fj4]|]0]|0O0
KoadhdmumeHT MoLLHOCTU Hke rmopora, dasa B SEr ojofo|o0f4]|O0
KoathmumeHT MOLLIHOCTM HWxe nopora, dasa C SEr o|jo(o|o0|0|4
O6paTHoe HanpaBfieHve Toka, asa A SEr o(o0o|o0|5|]0]0
O6paTHoe HanpaBsieHve Toka, hasa B SEr o|jofo0|O0|5]|0
O6paTHoe HanpaeneHve Toka, pasa C SEr ojofo0o|0|0|5
KoathhnumeHT MOLLHOCTH 1 TOK HUXe rnopora, SEr ojofo|6|0|0
aza A
KoathhnumeHT MOLLHOCTH 1 TOK HVXXe nopora, SEr ojofo|lo0o|6|0
aza B
KoathnumMeHT MOLLLHOCTH 1 TOK HMXKe nopora, SEr oO(0|0|O0]|O0]|®6
aza C
O6paTHoe HanpaBfieHVe ToKa 1 TOK HUxXe SEr ojofo|7|0|O
nopora, asa A
O6paTHOe HanpaBfieHVe ToKa 1 TOK HUXe SEr o(o0o|ojo0|7|0
nopora, pasa B
O6paTHOe HanpaBsieHVe ToKa 1 TOK Huxe SEr o|jofo|0|O0|7
nopora, casa C
Tok npeBbILWaeT 3aAaHHbIV nopor, dasa A SEr ojofo|8|0f|O0
Tok npeBbIWaEeT 3aAaHHbIV nopor, dasa B SEr ojofo|lo|8|0
Tok npeBbILLaeT 3adaHHbIv nopor, asa C SEr ojofo|lo0f0|8
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5.19.2

OkoH4aHue Tabnuubl 5.10

Tok npeBbILLAeT 3aaHHbIVi MOPOT Y HU3KWIA SEr o|o0jo0|C|O0]|O
KO3 pMLMEHT MoLLHOCTK, hasa A

Tok npeBbILIaeT 3agaHHbI MOPOr U HU3KUI SEr ojofofjofC|oO
K03hhrUMeHT moLHOCTK, chasa B

Tok npeBbILWaeT 3aJaHHbI MOPOr U HU3KUIA SEr ojofofoj|j0|C
k03P PMLMEHT MOLLIHOCTU, chasa C

Tok npesbILlaeT 3afaHHbI nopor 1 oéparHoe SEr ojofo|djfo|o0
HanpagneHue Toka, asa A

Tok npeBbILlaeT 3aAaHHbI nopor 1 obpatHoe SEr ojofofjofd|o
HanpagneHue Toka, hasa B

Tok npesbILlaeT 3aAaHHbI nopor 1 obpatHoe SEr ojofo|lo0|0|d

HanpasreHve Toka, gasa C

Nupukauma napameTtpos cetu (UMNC)

Ha XXKW cyeTunka B HopmMansHOM Uiy BCMOMOraTeslsHOM pexXumMax MoryT ObiTb BbIBELE-
Hbl MapaMeTpbl 3NEKTPUYECKON ceTh (CcM. Tabnuuy 3.1), USMEpPEHHbIE WK BbIYUCIIEHHbIE
cyeTymMkoM. 3anporpammupoBatbh BbiBog Ha XKW cueTumka onpeneneHHbIX BennyuH
MOXHO ¢ nomoLLbto naketa AlphaPlus W (AEP).

CYeTUMK Ha4vMHaeT U3MepsTb TOT UM MHOW NapameTp HenocpeACTBEHHO Nepef ero oTo-
6paxeHunem. Ha XKKW npu 3TOM BbICBEYMBAETCA MAEHTUMKATOP, TUPE U eOUHULbI U3Me-
penus, Hanpumep, "Phb ---- A" (cM. pucyHok 16).

>
':|I

PucyHok 16

Mocne 3aBepLUeHNst U3MepeHUst (BbISMCIIEHNS) BMECTO TVpPe NMOSIBASAIOTCS Ldpbl, NOKa3bl-
BaloLLMe 3Ha4eHne Toka asbl B.

B Tabnuue 5.11 npuBefeHbl NOSCHEHUS UAEHTU(MKATOPOB (LOMOMHUTENBHO K Tabnuue 3.1),
nosisnatoLmxca Ha XKW Bo Bpemsi nx 0TOGpaxXeHNs B TOM Xe MOPSAKe, YTO U B OKHE
"Onuun XKKN">Hopman/Becnomorat. pexum MO AlphaPlus W (AEP).




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

Tabnuua 5.11

MapameTpbl u Tectbl UMC O603Ha4eHue
B onumax XKU napameTpoB
Ha XKKU

MapameTpbl cetn - Ha )XKW 6yneT BbiBegeH TUN ceTw,
NOMyYeHHbI CPaBHEHNEM KanMOPOBOYHbIX JAHHbIX CHETYMKA
1 NapameTpoB CETU, Hanpumep,

ABC 057" 4Y,

roe ABC - HanpaBneHue BpalleHuns das;

057 - cha3Hoe HanpsKeHue;

L - Locked. [JaHHble B NaMsaTV CHETHYMKA;

4Y - T1n ceTu: YeTbIPEXNPOBOAHas, 3BE3[a;

Ph A (U) - HanpskeHune dasbl A PhA xxx.x U
Ph B (U ) - HanpsixeHune dasbl B PhB xxx.x U
Ph C (U) - HanpskeHune asbl C PhC xxx.x U
Ph A (1) -TOK dhasbl A PhA xxx.x A
Ph B (1) - Tok chasel B PhB xxx.x A
Ph C (1) -ToK dhasel C PhC xxx.x A
SYS cos - Ko3h(PULMEHT MOLLHOCTU CETU COS @ SYS xxx.x PF
Ph A cos - k0athrLMEHT MOLLIHOCTM cOoS ¢ a3kl A PhA xxx.x PF
Ph B cos - k0athu1LMeEHT MOLLIHOCTM cOoS ¢ ha3bl B PhB xxx.x PF
Ph C cos - koachdumumeHT moLHocT cos ¢ dasbl C PhC xxx.x PF
SYS Yron KM - k0athhmLMEHT MOLLIHOCTM CETU B rpagycax SYS xxx.x°
Ph A Yron KM - koachduumeHT MoLHOCTH dhasbl A PhA xxx.x°

B rpagycax

Ph B Yron KM - koachduLmMeHT MoLLHOCTM a3kl B PhB xxx.x°

B rpagycax

Ph C Yron KM - koachdmumeHT moLHocTH ¢hasbl C PhC xxx.x°

B rpagycax

Ph A ®asHbini yron (U ) - Vron HanpsixeHus ¢asbl A PhA xxx.x°U
oTHocuTenbHO a3kl A (Bcerga 0)

Ph B ®a3Hbivi yron ( U ) - Vron Hanpsixenns dasel B PhB xxx.x°U
OTHOCUTENBHO hasbl A

Ph C ®as3Hbini yron (U ) - Vron HanpsixeHus ¢asbl C PhC xxx.x°U

OTHOCUTENBHO hasbl A
Ph A ®as3Hbivi yron (1) - Vron Toka asbl A OTHOCUTENBHO PhA xxx.x°A
HanpsxeHus asbl A
Ph B ®a3Hbivi yron (1) - Yron Toka ¢asbl B oTHocUTENBHO PhB xxx.x°A
HanpsxeHus dasbl A
Ph C ®as3Hbin yron (1) - Vron Toka ¢pasbl C 0THOCUTESIbHO PhC xxx.x°A
HanpsxeHus dasbl A
Ph A 2-1 rapm. HanpsiX., %, - HANpsH>XeHue BTOPOM 2HA xxx.x dU
rapMOHVKK asbl A (B NpOLEHTax OT AENCTBYHOLLIEro
3Ha4YeHNs OCHOBHOW rapMOHWKMN)

Ph B 2-51 rapm. HanpsiX., %, - HaNps>keHne BTOPON 2HB xxx.x dU
rapMoHVKK asbl B (B npoueHTax oT AenCTBYIOLLEro
3Ha4YeHNs OCHOBHOW rapMOHUKN)
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OkoH4aHue Tabnuubl 5.11

MapameTpbl u Tectbl UMC O603Ha4eHue
B onumax XKU napameTpoB
Ha XKKU
Ph C 2-a rapm. HanpsiX., %, - HANpsHXeHue BTOPOM 2HC xxx.x dU

rapmMoHuku gasbl C (B MpoLieHTax OT AeNCTBYOLLEro
3Ha4YeHNs OCHOBHOW rapMOHUKMN)

Ph A 2-1 rapmoHuMKa TOK - BENMYMHA TOKa BTOPOM 2HA xxx.x dA
rapMoHVKK asbl A
Ph B 2-51 rapmoHuMKa TOK - BENNMYMHA TOKa BTOPOM 2HB xxx.x dA
rapmMoHvKu asbl B
Ph C 2-1 rapmoHMKa TOK - BENMYMHA TOKa BTOPOM 2HC xxx.x dA

rapmMoHuku ¢gassl C
Ph A Hanpshx THD % - koaddpuumeHT HecuHycongansHoctn | THA xxx.x dU
HanpsxeHus dasbl A
Ph B Hanpsixx THD % - koadcuumeHT HecuHyconpgansHoct | THB xxx.x dU
HanpsxeHus cdasbl B
Ph C Hanpshx THD % - koaddprumeHT HecuHyconpgansHoctn | THC xxx.x dU
HanpsxeHus casbl C
Ph A Tok THD % - koachcuumeHT HecuHycomnpansHocT Toka | THA xxx.x dA

dasbl A

Ph B Tok THD % - koadhduumeHT HecnHycomnpanbHocTy Toka | THB xxx.x dA
asbl B

Ph C Tok THD % - koachcuumeHT HecuHycomnpansHocT Toka | THC xxx.x dA
asbl C

SYS Watts - akTMBHasi MOLLIHOCTb CETU SYS xxx.xxx
Ph A Watts - akTvBHas MoLLHOCTb a3kl A PhA xxX.XXx
Ph B Watts - aktBHas moLHoCTb hasbl B PhB xxx.xxx
Ph C Watts - akTnBHas moLHoCcTb ¢asbl C PhC xxx.xxx
SYS VARSs - peakTuBHas MOLLHOCTb CETU SYS xxx.xxx
Ph A VARs - peakTvBHas MOLLHOCTb ¢hasbl A PhA xxx.xxx
Ph B VARSs - peakTvBHas MOLLHOCTb ¢hasbl B PhB xxx.xxx
Ph C VARSs - peakTvBHas MOLLHOCTb ¢asbl C PhC xxx.xxx
SYS VA - nonHas MOLLHOCTb CEeTH SYS xxx.xxx
Ph A VA - nonHast moLHOCTb ¢hasbl A PhA xxX.XXx
Ph B VA - nonHas moLHocTb ¢asbl B PhB xxx.xxx
Ph C VA - nonHas moLHocTb ¢asbl C PhC xxx.xxx
YacToTa cetu - yacToTa cetu SYS xx.xx HZ

SYS. TecT HanpsXKeHUs - CTapTyeT TECT HANPSHKEHUS CETU B
MOMEHT MHAMKALMMN 3TOrO COOBLLEHWS U BbIBOAUT pe3ynsTtat
TecTa Ha XKKW, Hanpumep,

ABC 057 4Y — ons 4eTbIpEXNPOBOAHON CETU 1NN

ABC 100 3D — aons TpexnpoBOOHOW;

SYS. TecT TOKa - CTapTyeT TECT TOKa CETU B MOMEHT
MHAMKaLMK 3TOro COOBLLIEHNSA 1 BbIBOAWT pe3ynbTaT Tecta
Ha XKKW. B cnyyae ycneluHoro npoxoxpaeHus tecta Ha XKKWU
nosisutcsa coobLleHne "SYS PASS".
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5.19.3

TecTbl NapaMeTpPoOB 3neKTpuyeckon cetu (mopynb “Moporu”)

CYeTunK MOXET MOCTOSHHO OTCMeXMBaTb MapameTpbl CETW, UCMONb3ys 3afaHHble B
Tectax napametpos cetn (PQM - kak 310 0603Ha4eHo B nakete AlphaPlus W (AEP))
NoporoBble 3HaYeHWs (yCTaBKK) ANA 3TUX NapamMeTpoB. Kak TonbKo onpegeneHHbIv napa-
METpP BbIXOOWUT 3a npepenbl YCTaHOBJIEHHbLIX MOPOroB U OCTaeTca 3a 3TUM MNnpenesiom B
TeYeHVie BPEMEHM, MPEBbILLAIOLLEro 3aaHHOe, TO 3TO COBbITUE PUKCUPYETCH CHETHNKOM
B XKypHane Cob6bITUIA; NpM 3TOM 3anuncbiBaeTcs Aata v BpeMs Hayana v OKOH4aHWs Co6bl-
1. OBHOBPEMEHHO ¢ dhrKcaLme cobbITUS MOXHO 3anporpaMmmmpoBaTth cpabaTbiBaHue
CUIHaNM3VpPYHOLLIEro pene®.

MpoxoxaeHve TeCTOB NapamMeTpoB CETU BO3MOXHO TOSIbKO MOCMe YCMELLHOrO 3aBep-
wenns Service Voltage Test / TecTa Hanps>KeHWs CeTU M 3amUCK B MamsaTb cYeTHMKa
HOMUHAIbHbIX AaHHbIX CETU.

3apatb NOPOrn 1 BPEMEHHbIE MHTEPBAsbl TECTOB MapameTpoB CETU MOXHO C MOMOLLbIO
mopyns “Moporn" nporpammel AlphaPlus W (AEP).

TecTbl MapaMeTpoB CETU COCTABAAT KOH(UIYPaALMOHHBIA IMCT, KOTOPbIA MOXET ObITb
3arpy>eH B CHETYMK NpU NOMOLLM nNporpaMmmHoro mogyns "Moporun". Bonee nogpo6Ho o
TecTax napamMeTpoB CeTV CM. onucanue nporpammel AlphaPlus W (AEP).

Huxe npueegeH CNUCOK TecToB napamMmeTpoB CeTu:

= Service Voltage Test - TecT HanpsXXeHNa ceTu NPoBepSeT TUN CETHU, NOPAJOK Yepe-
[oBaHuA has, BeNnMyMHy asHbIX HaNpPsHKEHUA U YrnoB

Service Test Mode - Cnoco6 BbinonHeHus TecTta

AUTOLOCK - ABTOMaTu4ecku, T. €. TecT 6yaeT NPOBOAUTLCA NMPU Nofadve HanpskKeHus
Ha cYeTYMK nocne nepenporpamMmupoBaHms, B 00:00 4acoB exXecyTo4HO, Nocne BbINon-
HeHns Cneusapad.

MANUAL - TecT BbINONHSAETCA NPY NOAAYE HAMPSHXKEHUS HA CHETHMK MOCNE Nepenporpam-
MWpOBaHWs c4eTYMKa 1 no komaHae ns Cneusapay>3anaqn PowerTools>CtapT TecTa.
Bbixof 13 TecTa - TonbKo HaxaTtnem Ha kHornky «CBPOC». Mcnonb3osaTtb 3TOT €noco6
He pekomeHgyeTcs.

NONE - He BbINONHATL 3TOT TeCT.

Power Quality Monitor - Onpepensetcs, 6yayT M BO BpeMs NPOBeAeHNs TecTa BbINo-
HATbCA PQM (TecTbl napameTpoB ceTw).

Portable Alpha Application - Vicnonb3yetcs nvu noptaTtvBHbIi cHeTymk ALPHA.
Rotation Test - TecTvpoBaHue nopsgka gas.

ABC - npsmoe, CBA - o6paTtHoe, BOTH - 06a HanpaBneHusi BpalleHus gas.

System Service Voltage Test Tolerance - OnpefensoTcs MUHUMATbHBIA N MakcMMarb-
HbI OT HOMMHanNa AOMYCKM HanpsKeHus ceTu. B cnyyae BbIxoAa 3HaYeHUs HanNpsXXeHNs
3a npepenbl yCTaHOBNEHHbIX fonyckos, Ha XKW nocne npoxoxpaeHus Tecta nosBUTCS
coobLeHne ¢ kogoM “SEr 555000” ¢ 6O0KMPOBKON MPOKPYTKM OCTanbHbIX NapamMeTpoB Ha
XKKW. Mpwn atom TecTbl Mogyna "Moporn" npoBoanTbCA He 6yayT.

* Heobxoanmo 3anporpammupoBaTb BTOpoe pese B “Onuyusx pesne” ¢ noMoLbro pyHKLNMN
“Load Control” (YnpaBneHue Harpy3Ko#).
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= Service Current Test - TecT Toka Harpy3ku nNpoBepseT BeNNYMHbI Pa3HbIX TOKOB
Reverse Power Flow Tests - KoHTponuposatb ([ X ] ) unv HeT HanpaeneHue noTtoka
3Heprum.

Absolute Minimum - Onpepenserca HWXHWIM Npefen B NpoueHTax oT 3HadeHus 20 A,
HUXEe KOTOPOro 3Ha4eHUs Toka NPYHUMAIOTCS PaBHLIMU HYO.

Absolute Maximum - OnpepfensieTcst NOpor B NpoLleHTax oT 3HaveHus 20 A, npeBbilLe-
HMe KOTOPOro (UKCUPYETC Kak HapyLLeHue.

Low Current - YcTanaBnueatoTcs Noporu B npoLleHTax ot 3Hadenus 20 A, no chasdam. Mpwu
CHUKEHUM TOKa 3a Npefaesbl NOPoroB (MKCUMPYeTCs Kak HapyLleHue.

Min. Lagging PF - Onpepensercd MUHMManbHO AOMYCTUMOE 3Ha4YeHMe OTCTaloLlero
Ko3hhrLMEHTA MOLLHOCTML.

Min. Leading PF - OnpefensieTcsi MMHUManbHO JONYCTYMOE 3Ha4YeHNe OnepexaroLLlero
KoahpurLUmMeHTa MOLLHOCTK.

= PQM 0 Momentary Voltage Sag / Mposan Hanps)xeHus

[aHHbIM TecTom perucTpupyeTcs npoBas HanpsHKeHWs.

Low Threshold - MNoporosas rpaHnLa Hanps>keHns B NpoLeHTax oT HoMuHana. CHuxeHve
Hanps>KeHWs HUXe 3TOW rpaHnLbl (PUKCUPYETCA Kak npoBas HanpsKeHus.

Minimum Duration - MuHMManbHbIN MHTEpBaN MOHWXKEHWA HANPSXXEHWs B Munnuce-
KyHAax, NPeBbILLEHWNE KOTOPOro (UKCMPYETCA Kak NpoBan HanpsXeHus. OTOT nHTepsan
MOXHO 3afatb B npegenax ot 31 go 1500 MUNANCEKYHA,.

Maximum Duration - MakcumarnbHbIi MHTEPBaN MOHWXKEHWS HANpsHXKeHWUs B MUmce-
KyHAax, npeBbllLeHne KoToporo 6yaeT dukcuposatses Tectom PQM 2 kak "ToHvxeHHoe
HanpsbxeHue" nnu Tectom Service Voltage Test kak "OTknoHeHne HanpsxxeHus".

= PQM 1: Service Voltage Check / KoHTponb HanpshxeHusi cetu

OcyLLecTBNAETCA KOHTPOMb HAMPsXKEHWUs CeTU COrnacHo ycTaBkaMm, 3aflaHHbIM B KapTte
Service Voltage Test / Tect HanpsixxeHus ceTu.

Display Warning - Onpepensietca nonb3osatenem, 6yaet M 0Tobpaxarbes Npegynpex-
neHvie Ha XKW npu Bbixofe HanpshkeHnst 3a npefenb! 3aaaHHbIX yeTasok .

Relay Output - Vicnonb3oBatb unu HeT yHKUMKU pene npu UKcaumm OTKNOHEHWS
HanpsHKeHus.

Minimum Duration - 370 none no3sonseT 3aaatb MUHUMANbHbIV UHTEPBAS HAXOXAEHNS
HanpskeHus 3a npefenamu 3afaHHbIX YCTABOK B MWHYTax, MO UCTEYEHWM KOTOPOro
perncTpupyeTca AaHHoe cobbiTus. Yncno 0 BbI3bIBAET (OMKCALMIO HAPYLUEHUS C MUHU-
ManbHO BO3MOXHbIM MHTEPBASIOM.

') Mpu BoIXOAE NapameTpa 3a npeAens 3agaHHbIX ycTaBok Ha XKW nosieutcs npeayn-
pexaeHue "F010000".
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= PQM 2: Low Voltage / MoHMXeHHOe HanpsxeHue

TecT npegHa3HaveH o perncTpaumy NOHMXEHNS HaNpPsXXeHNs.

Display Warning - Onpepensietca nonb3oBatenem, 6yaet m 0To6paxartbCcs Npeaynpex-
neHvie Ha XKKW npu BbIxofe HanpshkeHns 3a npefenb! 3aaaHHbIX ycTasok .

Relay Output - Vicnonb3oBatb vnv HET PyHKUMM pene npu umKcaumn OTKIOHEHWS
HanpsHKeHus.

Minimum Duration - 310 none no3BonsieT 3afatb MUHUMANbHBIA UHTEPBAS HAXOXAEHUS
HanpsXKeHUs HWXe 3afaHHOW YCTaBKM B MUHYTaX, MO UCTEYEHUWM KOTOPOro permcTpu-
pyeTca faHHoe cobbiThe. Yuncno O BbI3biBAET (PUKCALMIO MOHMKEHHOMO HAMPSXXEHWS C
MVHUMaSTbHO BO3MOXHBIM UHTEPBAIOM.

Low Threshold - Noporoeoe 3Ha4eHne B MPOLEHTax K HOMUHANY, HUXe KOTOPOro duk-
CUPYETCS MOHWXEHHOE HanpsKeHue.

= PQM 3: High Voltage / MoBbiweHHoOe HanpsXxeHue

TecT npepHa3HadeH AnNs perucTpaummn Hanps>keHus, NPeBbILIAOLLEro yCTaHOBEHHbIN
nopor.

Display Warning - Onpepensietca nonb3osatenem, 6yaet m 0Tobpaxartbes Npegynpex-
neHvie Ha XKW npu Bbixofe HanpshkeHnst 3a npefenb! 3aaaHHbIX yeTasok .

Relay Output - Vicnonb3oBatb vnu HeT OyHKUMKU pene npu uKcaumm OTKNOHEHWS
HanpsHKeHus.

Minimum Duration - 910 none no3eonseT 3agatb MUHUMAIIbHbIA UHTEPBAJT B MUHYyTaXx,
B TEYEHME KOTOPOro Hanps>KeHWe MOXeT ObITb Bbille 3aaHHOW B 3TOM TecTe ycTaBKu
[N perncTpaumny 3Toro HapyLueHus. Ymcno 0 BbI3biBaET (UKCALMIO HAPYLLEHUs C MUHU-
ManbHO BO3MOXHbIM MHTEPBASIOM.

Low Threshold - MNMoporosoe 3Ha4eHne B NpoLEHTax K HOMUHANY, BbilLE KOTOPOro (K-
CUpYeTCs MOBbILLEHHOE HarMpsXXeHue.

= PQM 4: Reverse Power&PF test / Pesepc notoka moliHoctn u Koadpcpmumenr
MOLLHOCTH

TecT KO3(hPULMEHTA MOLLHOCTU M M3MEHEHUS HanpaBfeHUs MNOTOKa MOLLHOCTU.
MoporoBble 3Ha4eHWs Ana atoro Tecta yctaHasnueatwoTca B Service Current Test /
TecTe TOKa Harpysku.

Display Warning - Onpepensietca nonb3osatenem, 6yaet m 0To6paxartbcs Npefynpex-
neHue Ha XKW npu Bbixoge KoahduLmeHTa MOLLHOCTH 3a Npefenbl 3aAaHHbIX YyCTaBoK
VNN NPy 06HAPYXEHNN M3MEHEHNs noToka aHeprum’).

Relay Output - Vicnonb3oBaTtb Mnn HeT hyHKUMK pene Npu ukcaumm OTKIOHEeHUs OT
3ajaHHbIX YCTaBOK KO3(hpuLMEHTA MOLLIHOCTU UK NPU PEBEpPCE SHEPTUN.

Minimum Duration - 910 none no3BonseT 3agatb MUHUMASIbHbIA UHTEPBAST B MUHYTaXx,
B TEYEHUE KOTOPOro KO3(PMULMEHT MOLLHOCTM MOXET ObITh 3a NpefefiamMmu yCTaHOBIEH-
HbIX 3Ha4YeHui. Yucno 0 BbI3bIBAET OUKCALMIO HAPYLUEHUS C MUHUMASTbHO BO3MOXHbIM
NHTEepBasom.

') Mpu BoIXOAE NapameTpa 3a NpeAensl 3aaaHHbIX ycTaBok Ha XKW nosisutcsa npeayn-
pexaeHune "F010000".
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= PQM 5: Low Current / Huskui tok

TecT npegHa3Ha4veH Ana perucTpaumm TOKOB Harpy3ku, 3Ha4eHus KOTOpbIX HUXe 3adaH-
How ycTaBku B Service Current Test / TecTe Toka Harpy3sku.

Display Warning - OnpepenseTca nonb3osatenem, 6yaet M 0To6paxartbcs Npegynpex-
nenvie Ha XKW npu noHmxeHnn Toka Hike 3agaHHoi ycTasku'),

Relay Output - Vicnonb3oBatb Unu HeT thyHKLMK pene Npu perncTpaumm NoHWXEHNs Toka.
Minimum Duration - 310 none no3eonseT 3agaTb MUHUMANbHBIA MHTEPBAN B MUHYTaX, B
TEeYeHNe KOTOPOro TOK Harpy3KyM MOXET ObITb HUXE 3a4aHHOW YCTaBKW ONs perucrpauunm
3TOro HapyLleHus. Yucno O BbI3bIBAET (PUKCALMIO MOHMXKEHUS TOKA Harpy3kM ¢ MUHU-
ManbHO BO3MOXHbIM VHTEPBAJIOM.

= PQM 6: Power Factor / KoadhdpmumeHT mowHocTH

TecT koadhhuumeHTa MOLLHOCTU. YCTaBKM B 3TOM TecTe MOryT OTM4aTbCa OT YCTaBoOK,
3apaHHbIx B Service Current Test / TecTe Toka Harpy3ku. 9ToT TecT COBMECTHO ¢ TecToM
PQM 4 obecneuvBaeT 6onee TLATENbHbIA aHANN3 OTKMOHEHWUIA KO3P(ULIMEHTA MOLLI-
HOCTW, BbifaBas 6onee "paHHee NpepynpexpeHue” 0 ero U3MEHeHUN OO0 AOCTVKEHUS
noporoe, 3agaHHbix B PQM 4.

Display Warning - OnpepenseTcsa nonb3oBatenem, 6yneT v otobpaxartbes npegynpe-
xpeHue Ha XK npu npesbilueHnn safgaHHon yctasku').,

Relay Output - Vicnonb3oBatb Unv HET YHKUMKU pefie Npu perucTpaumm npeBbILLEHNS
yCTaBKM.

Minimum Duration - 310 none no3eonseT 3agatb MUHUMAIbHbIA UHTEPBAJT B MUHYTaX,
B TEYEHME KOTOPOro KO3(MMULMEHT MOLLIHOCTU MOXET ObITb HUXE 3aaHHOW yCTaBKM ANs
peructpaummn aToro HapyLueHus. Yucno O Bbi3blBaeT perncTpauumio Bbixoga KoaduumeH-
Ta MOLLHOCTM 3a npepfesnbl 3aJaHHbIX NOPOroB C MUHUMANbHO BO3MOXHbIM UHTEPBAIOM.
Lagging Threshold - MyH1manbHbIn "3anasgbiBaoyin KOS(MULMEHT MOLLHOCTU NpK
WMHOYKTUBHOW Harpyske. BenuuuHa B npegenax ot 0 o 1 ¢ AByMsA 3Hakamu nocne 3ans-
TOW. 3Ha4eHns KoahuLumeHTa MOLLHOCTU MEHbLLE 3aJaHHOMO Mopora perncTpupyoTcs
KaK HapyLleHue.

Leading Threshold - MuHumanbHbIN "onepexatoLmin' KoadULMEHT MOLLHOCTU npu
€MKOCTHOI Harpy3ke. BenuuunHa B npegenax ot 0 8o 1 ¢ ABymsi 3Hakamu nocre 3ansTon.
3HayeHns ko3ahrLMEHTa MOLLHOCTU MeHbLLE 3aJaHHOrO NMopora PerncTpupyroTcs Kak
HapyLueHue.

= PQM 7: Second Harmonic Current / Bropas rapmoHuKa ToKa

TecT o6HapyXvBaeT MNpeBbIlLEHNE BTOPOA FAPMOHMKON TOKa BENMUYMHBLI 3aJaHHOMO
nopora.

Display Warning - OnpepenseTca nonb3oearenem, 6yneT nn otobpaxarbea npegynpe-
xpeHue Ha XXKW npu npesbileHnn 3agaHHol yctaskn®).

Relay Output - Vicnonb3oBatb unv HET PyHKLUM pene npv perucTpaumm npeBbILEHNs
yCTaBKMW.

') Mpu BbiXOZE NapameTpa 3a npegensl 3agaHHbIX ycTasok Ha XKW nossutcsa npegyn-
pexaeHune "F010000".
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Minimum Duration - 910 none no3BonseT 3agatb MUHUMASIbHLIA UHTEPBAST B MUHYTaX,
B T€YEHMEe KOTOPOro BENNYMHA BTOPON FAPMOHUKM MOXET ObITb BbILLE 3aJaHHOW YCTaBKK
Ons perucTpauuy 3Toro HapylleHus. Yvcno O BbI3bIBAET pernctpaumio NpeBbILLEHNS
BTOPO TFapMOHMKON 3HAa4YeHUsi TOKa 3afaHHbIX MOPOroB C MUHUMAIIbHO BO3MOXHbIM
NHTepBasom.

High Threshold - 3Ha4eHve nopora B amnepax, NpeBbILLEHNE KOTOPOro BTOPOW rapmo-
HVKOW BYLET 3aperncTpupoBaHo. 3Ha4eHue 3agaeTcs B npegenax ot 0 go 100 A ¢ aByms
3HaKaMu nocrne 3ansTown.

= PQM 8: THD Current / Total Harmonic Distortion / KoachcpmumeHt Hecunycom-
AaNIbHOCTU KPUBOW TOKa

HecuHycompanbHOCTb XapakTepuayeTcs HannyMeM noMMMO FrapMOHWKM OCHOBHOWM Yac-
TOTbI M FAPMOHVK APYrvX BbICLUMX HacToT. OTOT TecT, OTCneXunBas BeNMYMHY HECUHYCO-
naanbHOCTW, PErncTpupyeT NpesbILLeHne 3afaHHoro nopora.

Display Warning - Onpepgensietcsa nonb3oBarenem, 6ygeT nv otobpaxartbecs npegynpe-
xneHue Ha XXKW npu npesbileHnmn 3agaHHon yctaskn?).

Relay Output - Vicnonb3oBatb Unv HET YHKUMK pefie Npu perucTpaumum npeBsbilLEeHNs
yCTaBKMU.

Minimum Duration - 310 none no3BonsieT 3agate MUHUMASIbHbIA UHTEPBaN B MUHyTax
(ot 0 no 60 MKWH), B TEYEHVE KOTOPOro BEIMHYMHA KOA(hULMEHTA HECUHYCOMAANBHOCTYH
MOXeT ObITb BbllLe 3a4aHHOW YCTaBKM ANS perucrpauuy aToro Hapywexus. Yucno 0
BbI3bIBAET PErNCTPaLMIO MPEBbILLEHNS BbIYUCIEHHBIM KO3 MULMEHTOM HECUHYCOnAanb-
HOCTW 3aaHHOr0 Nopora ¢ MUHUMasbHO BO3MOXHbLIM UHTEPBASIOM.

High Threshold - MNMopor B npoueHTax Kk NepBoN rapMoOHUKe, NPEBbILLEHNE KOTO-
poro 6yAeT perncTpupoBaThCa Kak HapylleHue. 3HaveHne 3afjaeTtca B npepenax
oT 0 go 100 %.

= PQM 9: THD Voltage / Total Harmonic Distortion / KoachcomumeHt Hecunycom-
AanbHOCTU HanpsXeHns

TecT oTCneXuBaeT BeNMYMHY HECUHYCOMAANBHOCTU KPUBOI HANPSXKeHUs 1 pernctpupyet
npeBblLLeHne 3aaHHOro nopora.

Display Warning - Onpefensetcsi nonb3osarenem, 6yaeTt N1 otobpaxartbca npeaynpex-
neHve Ha XKKW npum npesbilLeHnn 3agaHHoit yctasku®).

Relay Output - Vicnonb3oBatb Unv HET YHKUMK penie Npu perucTpaumum npeBbiLLEHNs
YCTaBKM.

Minimum Duration - 310 none no3sonseT 3afatb MUHUMANbHbIA UHTEPBAN B MUHYTaXx,
B TeYeHMe KOTOPOro BenmyvHa Ko3aduumeHTa HeCUHYCOMAANbHOCTU MOXET ObiTh BbilLe
3afaHHON YCTaBKM ANS perncTpaumm 3Toro HapyLueHus. Ymcno O BbI3bIBAET perncTpaumio
MPEBbILLEHNS BbIYUCIEHHBIM KO3((PULIMEHTOM HECHHYCOMAANBHOCTM 3aAaHHOro nopora.
High Threshold - lNMopor B npoueHTax K NepBoO rapMOHWKE, MPEBbILLEHNE KOTOPOro
6yneT pernctpuposarbcs. 3HadeHve 3agaetcs B npegenax ot 0 go 100 %.

') Mpu BbiXOZE NapameTpa 3a npefensl 3agaHHbIX ycTasok Ha XKW nossutcsa npegyn-
pexaeHue "F010000".
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5.19.3.1

5.19.3.2

XypHan Co6biTun

Ecnu kakoi-nmbo napameTp ceTu BbilLen 3a npeaesibl yCTaHOBNEHHOro Mopora, 3ToT akT
6yneT 3admkcupoBaH B XypHane CobbITuin fo6aBNEHNEM CTPOKM, HanNpumep,

12/11/06 15:13:55  Reverse Power&PF Test - CtapTt

[laHHOM 3anncbio PUKCHPYIOTCS Aarta 1 BpeMs BbIxofa KoahduLmeHTa MOLLHOCTM COS ¢ 3a
npepensl yctaBok. Hxe npuseneH npumep XKypHana Co6bITWiA, KOTOPbIA MOXHO MPOYM-
TaTb CO CYeTHMKa C NoMoLLblo nporpammbl AlphaPlus W (AEP).

)KYPHAN COBbITUN

Nata Bpems CobbiTHe
12/11/06 15:12:22 C6poc cnaros
12/11/06 15:13:55 Reverse Power&PF Test - Ctapt
12/11/06 15:14:44 Low Voltage Test - Ctapt
12/11/06 15:14:56 Service Voltage Test - Ctapt
12/11/06 15:15:51 Reverse Power&PF Test - Cton
12/11/06 15:16:10 Mpon nutaH
12/11/06 15:16:15 Bocct nutanua
12/11/06 15:16:37 Service Voltage Test-Cton
12/11/06 15:16:38 Low Voltage Test - Cton
12/11/06 15:16:52 C6poc moLLHoC
12/11/06 15:19:25 Low Current Test - Ctapt
12/11/06 15:19:52 Low Current Test - Cton

3anucu B XXypHane Co6bITUIA HakannMBalTCA Mo cxeme KosblieBoro 6ydepa: nocneg-
HSS MO BpeMeHW 3anuchb 3ameLlaeT nepeylo. Konuyectso 3anucert (MakcuManbHO BO3-
MoXxHoe 255), xpaHuMbix B XKypHane, 3apaeTcsi B Nporpamme CHeTyMka C MOMOLLbO
naketa AlphaPlus W (AEP) 1 orpaHu4eHo 06bEMOM NamATU CHETHMKA, KOTOPYK 3aHu-
MaroT coBMecTHO XKypHan Co6bITWIA 1 rpadpuKy Harpy3ku; T. €. yBeNM4eHne Konm4ectsa
3anucen BneYeT yMeHbLUEHME rMyOMHbI XpaHeHWs rpadmkoB Harpy3ku. Moatomy cnegyet
BbIGMPaTh ONTUMasbHOE KOMMYECTBO XpaHuUMbIx 3anvceit B XKypHane CobbITWiA.

XypHan TanmepoB

Momumo XKypHana CobbITuii hakTbl BbIxoda NapameTpoB 3a npepesibl MoporoB peruct-
pupytotcs B XKypHane Tanmvepos. B gaHHoM XXypHane doukeupyetcst obLiee KonnyecTso
1 CyMMapHOe BpeMmsl HapyLUeHW Mo Kaxgomy TecTy. O4UCTUTL COpepXMMOe XypHana
MOXHO KoMaHzov Cneusapadn>3aaadPowerTools>0uunctka XypHana Tarimepos.
Takvm 06pa3om, 6narofaps paclUMpeHHbIM (PYHKLMOHANBHBIM BO3MOXHOCTAM CHETYMKA
Anba A2, nonb3oBaTteslb MOXET OTCIeXMBaTb COCTOSHWE NapameTpoB CETV ABYMS CMo-
cobamu:

a) BbIBOAS U OTCNEXMBAsA BU3yanbHO HeoO6XxoauMble napameTpbl ceTn Ha XKKU;

6) MCronb3ysi NOPOroBble 3Ha4YeHUs napameTpoB ceTu (onuusa “Q”), 3arpyxXeHHble B CHET-
YuK, 1 cumTbiBas XXypHan Cobbituii 1 XKypHan Taimepos.
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5.19.4

6.1

Hwxe npueefeH npumep XKypHana Tanmepos.

)XYPHAJ1 TANIMEPOB
HOM MMA TECTA KOJ1-BO CYMMAPHOE BPEMSA PENE
1 Service Voltage Test 6 0 gHn 04:09:19 No
2 Low Voltage Test 7 0 gHn 04:10:35 No
3 High Voltage 1 0 gHm 00:00:43 No
4 Reverse Power&PF Test 5 0 gHn 01:02:12 No
5 Low Current Test 1 0 gHn 00:00:27 No
6 Power Factor Test 0 0 gHm 00:00:00 No
7 2nd Harmonic Test 0 0 gHm 00:00:00 No
8 THD Current Test 0 0 gHn 00:00:00 No
9 THD Voltage Test 0 0 gHm 00:00:00 No

YyeT noTepb B CUSIOBOM TpaHCopMaTope U IMHUKM 3fieKTpornepesaqm

Pacyet notepb B cunosom TpaHcdopmaTope, Npu YCrnoBun 3afaHns 3TUX noTepb B Npo-
LieHTax MO OTHOLUEHWIO K HOMWHANbHON MOLLIHOCTM, MPOU3BOAUTCS, KaK OMMUCAHO HUXe.
3aHeceHne BCeX KOHCTaHT, HEOOXOAVMbIX [N pacyeTa NnoTepb, OCYLLECTBASETCS C MOMO-
b0 CheumannanpoBaHHoro nporpamMmmHoro naketa AlphaPlus_LV. MNogpo6Ho anroputm
pacyeTa npvsegeH B 3.3.4.

YcTaHOBKa M noarotoBkKa K pa6éoTte cyeT4yuka

YcTaHOBKa cHeTyMKa

Mepen mMoHTaxom cyeTunka Anbta A2 HeOOXOAMMO MPOBEPUTL HaNMYMe B nacrnopte Ha
[aHHbIA cHeTumk oTMeTok OTK 3aBopa-u3roToBUTENs W LUTaMna NnoBepuTens, a Takxe
Hann4ve N COXpaHHOCTb BCEX MIIOMO Ha CYETHMKE.

BHMMAHME: lapaHTusi He pacnpoCTpaHseTCs Ha CYETYMK, HE UMEKLLUA NIomM6y
OTK 3aBopga-u3rotosutens.

CnepyeT NOMHWTb, YTO HanMbornee YacTou NPUYMHOM HEMPaBUIbHbBIX MOKa3aHWA cYeTYMKa
ABNAETCA HernpasWbHas ero yCTaHOBKA WM HEnpaBWUibHOE COEfMHEHWE CYeT4MKa C
BHELLHEN CXeMOW; KPOMe TOro, HeOHXOAMMO NMPOBEPUTL:

— NPaBUNbHOCTb YCTAHOBKM CHETHMKA B COOTBETCTBUM C AaHHBIMU CbEMHOTO LLMTKA CHET-
4MKa;

— COOTBETCTBME MOAMMMKALMM YyCTaHABNIMBAEMOrO CHETHMKA pabo4mM YCOBUAM;

— OTCYTCTBME MEXaHWNYECKNX UK NEKTPUHECKNX MOBPEXAEHUI;

— OTCYTCTBME rPA3N UMW MOBPEXAEHUN HA JIMH3AX ONTUHECKOro MopTa.

BHUMAHME: MpucTtynas K MOHTaXy cyeTyuKa, Heo6xoaumo y6eauTbCcsi B OTCYT-
CTBWM HaNpPsHKEHWUs U TOKa B MOAKNIOYaeMbIX LiensiX.
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[ns ycTaHOBKM cYeTHMKa HEO6XOAVMO BbIMOMHUTL CrefytoLLue onepaumu (rabaputHble u
YCTaHOBOYHble pa3mepbl CHETYMKA YKasaHbl Ha pucyHkax 18, 19):

1) Y6enutbes, 4TO Kpenswas netns CHeTYMKa B BepXHeW YacTy OCHOBAHUS HaxoauTcs B
XelaeMoM MOMOXEHUM (ECIIN HYXXHO CMpATaTh BEPXHUIA KPEneXHbIA 6ONT, crnepyeT ycTa-
HOBWTb METIIIO B HUXKHEE MONOXEHVE).

2) YctaHoBUTbL 60T (M12) B BEpXHIOO NETO CHETUMKA.

3) MopBecuTb NPUGOP Ha BEPXHUIA OMOPHBIA GONT B MOMOXEHWE YOOGHOE NS 3KChyaTaumu.
4) YcTaHoBWTb 6OMTLI B OCHOBaHWE CHETHMKA (pa3mMep OTBEPCTUI B OCHOBAHUM CHET4YMKa
yKasaH Ha pucyHke 18).

5) MopknioyaTe CHETYMK CriefyeT B MOMHOM COOTBETCTBUM C €r0 HOMVHANbHBIMU AaHHbI-
MW 1 CXEMOW MOAKITIOYEHNS, Pa3MEeLLEHHON Ha BHYTPEHHEN CTOPOHE KPbILLKA 3aXWMOB
(cxembl NnoAKNOYEHNS CHETUYMKOB NpefcTasneHbl B pasfene 14 Ha pucyHkax 20 - 30).
OTBEPCTMA B 3aXVMHOI nnate NO3BOMSIOT MNOAKMYATL NPOBOA MakcUMarnbHbIM Auame-
Tpom/ceyeHnem:

5 MM / 20 MM? - NS Lienem HanpsKeHus:;

8 MM / 50 MM2 - ANl TOKOBbIX Lieneil.

[pu NoAKMoYeHNN cHeTHVKA HenocpeACTBEHHOMO BKIOHEHNS CriefyeT UCnonbL30Bath Npo-
BOJ, ceyeHnemM 50 Mm2.

10 Mm

PucyHok 17

[Mpn MOHTaxe CUNOBbIX LiENei KaxAbl NpoBOf, BKIaAblBAEMbIA B COOTBETCTBYHOLLEE
OTBEPCTUE [Ns 3aXMMa, He06X0AMMO 3arnbaTb, Kak NokasaHo Ha pucyHke 17, oansa paBHo-
MEPHOro pacnpefeneHns HaxaTns 3aXXMMHOIO BUHTA Ha 3arHyThli NPOBOL.

Kaxpbll pa3 npy OTKMOYEHUN CUIOBbLIX NMPOBOLOB OT CHETHYMKOB OKOHYaHUS MPOBOLOB
Ha MecTe 3aXVMMHOro BUHTA (B MecTe moppesa) HeoOXOAMMO yaansaTb C NOCefyoLnMm
CHATMEM M30JALMM C NMPOBOJA HA HEOGXOOAMMYIO ONMHY. [ns BbINOMHEHWS MHOMOKPATHbIX
OTKITOHEHUIA/MOAKITFOHEHUIA CUMOBBIX MPOBOMOB K CHETHMKY HEOOXOAMMO Ha KaXIOM Mpo-
BOJE OCTaBMATb MPUMYCK (3anac no AnvHe).

6) MoaKn4YUTb JOMONHUTENBHBIA UCTOYHWNK MUTAHWS B COOTBETCTBUM C PUCYHKOM 31.

7) MNopcoeanHeHe K WH(POPMALMOHHOMY pa3beMy CYETYMKA CregyeT OCYLLECTBMATb
yepe3 OTBETHYIO BHELLHIO 4acTb padbemMa B COOTBETCTBMM € Tabnuuamun A.1 — A5 npu-
NIoXeHus A.

MoHTax MHhopMaLMOHHbIX LIENe CHETHMKA CERyeT BECTU KabeneMm (BUTas napa B aKpa-
He) cedeHreM 0,2 MM2, 06ecrneymBaloLLIMM CONpoTUBNeHue He 6oree 1,0 KOM Ha KunomeTp
IOnVHbI Kabensa n eMKocTb kabens He 6onee 0,05 MKD Ha KUNOMETP ANWHbI.

B cny4ae BkntoueHns cuetumka B cuctemy ACKY3 no umdposbiM nHTEpdericam n npu
Hanu4ynu NoOBbILLEHHOro YPOBHSA NOMeEX Ha O6‘beKTe, I/IHdi)OpMaLlI/IOHHbIe Lenn OomkKHbl ObITb
3aLUyLLEHbl OT UMMNYMbCHBLIX NEPEHANPSXKEHNIA 1 MOMEX CreLManbHbIMU YCTPONCTBAMU 1
COOTBETCTBOBATH TPE6OBAHUAM HOPMATUBHO-TEXHUHECKOW U MPOEKTHOWM [OKYMEHTaLUK.
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6.2

MoHTax Lenew nHtepderica RS485 cuyeTymka creflyeT BECTU B COOTBETCTBUM C TpeboBa-
HuaAMK ctaHpapTa IEA RS485.

8) BKNOUMTb CHETHMK MOCTE 3aBEPLUEHNS MOHTaXa.

9) Y6eanTbCs, 4TO NpU6OP paboTaeT HopMarbHO, MPOBEPUB, HTO:

a) BCe OMTMYECKNe WHOMKATOPbl HaMpPsHKEHWS MPUCYTCTBYIOT U HE MepualoT; mMepuaHue
MHOMKATOPOB yKa3blBaeT Ha OTCYTCTBUE CbaSbI HaNps>XeHus;

6) ONTUHECKUA WMHOMKATOP HamnpaBneHWs SHEPTMU Ha XUOKOKPUCTANMHYECKOM Aucrnee
MepLuaeT, ¥ NynbCUpyroLUMe CTPeNKM YKasblBaloT Ha NpaBWMbHOE HanpasfieHne notoka
3Hepruv;

B) CHETHMK HE HaXO[MUTCA B PEXUME TECTUPOBAHWS; 3TO O3HAYaEeT, YTO Ha MHaMKaTope pabo-
yero pexwvima, Haxogsaiemcs B LeHTpe XKKW, He gomkHoO 6bITb MepuatoLLiero cnosa “TEST”.
npaBVII'IbHOCTb NOAKIOYEeHUa cHeTHMKa MOXHO NPOBepUThb MO yrinam BEKTOPOB Hanpsxe-
HUIA N TOKOB, CHATbIX BO BCromoratesisHoM pexume ¢ XKKW, nnm cyutanHHbIX ¢ MOMOLLbHO
nporpammHoro naketa AlphaPlus W (AEP).

JeMoHTaXx cyeTunKa

LemoHTax cyetymka Anbtha A2 Heo6X0aMMO NPOU3BOANTL B YKa3aHHOW nocnegosaTesib-
HOCTM:

1) Y6epnTbea B TOM, YTO BCE AaHHbIE NaMATW 3anvcaHbl C MOMOLLbIO NPOrpaMMHOro o6e-
cneyenus AlphaPlus W (AEP) nnu cHsaTbl Bpy4Hyto ¢ KK cyeTymka.

2) O6eCTO4NTb CMIIOBbIE LIENW.

BHUMAHMUE: Heo6xoanmo y6eanTbCcsi B OTCYTCTBMM HanpPsHKEHUs M TOKa B OTKAIO-
YaeMmbIX Liensx.

3) OTKNIOYUTB CHETHMK OT CUJIOBbIX Lienen.

4) OTCOeAMHUTBL OT CHETHMKA BHELLHWE UH(hOPMALMOHHbIE NPOBOAaA.

5) CHSATb HVDKHUE OMOPHbIE BUHTBI.

6) CHATb CHETHMK C BEPXHEro OMopHoro 6onTa.
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PucyHok 19 - NabapuTHble pa3aMepbl CHETHNKA
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Koabl olum60K " npeaynpeXxaeHnm

B cny4ae HenpaBunbHOro NOAKIIOHEHNs cHeTHMKa, Ha XKKW oTobpaxatoTcs kogbl oLLMOOK
1 npepynpexaeHuii, YacTb KOTOpbIX MpuBefeHa B Ttabnuuax 5.10 n 5.11. Kpome Toro,
CYETUMK NMPOBOAWT CaMOAMArHOCTUKY MPaBUIbHOCTU CBOEW paboTbl M HEUCTIPABHOCTHU,
KoTopasi BAMsieT Ha paboTy CYETHYMKA; B CIiy4ae BbISIBMIEHWUSI MPUYMH, KOTOPbIE MOMYT
NOBNUATbL Ha (PYHKLMOHUPOBaHMe cveTumnka, Ha KK BbicBeuMBatoTCa KoAbl OLUMGOK Unn
npenynpexaeHuii.

CYeT4MK NPOBOAMT CaMOAMArHOCTUKY B CMeQyoLLMX Cry4asx:

* KaX[blVi pa3 nocne nofayv HanpsXeHus,

* Kaxable cyTku B 00:00 4acos,

® HENocpefCTBEHHO NOCIie OKOHYaHWS CBA3W NO LIMMPOBOMY MHTEPENCY.

Bo Bpems caMmoamarHoCTVKu QMarHocTMpyoTCs:

* 0651aCTb NaMSATW, OTBETCTBEHHASA 3@ KOH(MIypaLMIo CHETHMKA;

® KOHTPOJIbHAs CyMMa OnpefeneHHbIX obrnacTei namsTy;

® YPOBEHb HaMpsHKEHWS NMTUEBON 6aTapew;

* BbIMNOSIHEHWE OCHOBHbIX (OYHKLMIA MUKPOKOHTpOSNEpa.

Bce kopbl gensitcst Ha Kofbl OLUMGOK, KOTOPbIE BIMSIIOT HA KOMMEPYECKME faHHble; Kofbl
npenynpexaeHuid, KOTopble MOFyT BUATb Ha KOMMEpYECKMe AaHHble, M KOMMYHUKaLW-
OHHblE KOfbl, KOTOpbIe YKa3biBalOT NMMO60 Ha Mpobnembl BO Bpemsi CBA3W, NGO Ha cam
npoLecc CBA3N.

Koppbl owm60kK

B cny4ae BO3HUKHOBEHWS €605, KOTOPbIA MOXET MOBMATL HA paboTy cHeTvmKa, Ha KK
NOSIBNAOTCA KOAblI OLUMOOK; NPW 3TOM CHETHMK MOXET BbIMOMHATL OrpaHnYeHHbIe QoyHK-
LMK, HO aBTOMaTU4ECKU NpeKpaTUT 06HOBNEHNE UMkna AanHbix Ha XKKW B HopmanbHOM
pexume.

[ins Toro 4To6bl yBUAETL AaHHbIE (MPY NOSIBAEHUN KOAA OLUMOKM), KOTOpble Obinv Ha Auc-
nnee B HopManbHOM pexume paboTbl XKKU, HeobxoamMmo HaxaTtb Ha KHomKy “ALT”.

[na ycTpaHeHus oWwWOKK crieflyeT UCrosnb3oBath npusefeHHble B 7.1.1-7.1.6 nepeveHb
HencnpaBHOCTEN Y PEKOMEHAALMM MO UX YCTPaHEHWIO.

Kop, olum6ku “Err 000001” — oumnbka nepeHoca

Owwnbka nepeHoca 0603Ha4aET HECOBMNAAEHNE KOHTPOIbHOM CYyMMbl [JaHHbIX SHEProHe-
3aBUCMMON NamsTU UMK 0TKa3 paboTbl BHYTPEHHUX YaCOB CHETHMKA.

B cueTunke, pa6oTaiolleM B MHOrOTApUGHOM pexumMe, He MOryT MOAAEPXMBATLCS
U3MepuUTenbHble (YHKLUMM U3-3a MOTEPU peanbHOr0 BPEMEHU; OFHAKO COXpaHsoTCs
HaKOM/eHHbIE faHHble A4St KOMMEPYECKOro pacyeTa.

Mpy OTK/IOYEHHOM MUTaHWK O6LLEe KOMMYECTBO SHEPrMu W MokasaHus MakcumansHoM
MOLLHOCTU XPaHSTCS B 9HEProHe3aBUCUMON NamsiTh, NO3TOMY 3TV AaHHble MOryT GbiTh
BOCCTaHOBMEHbI.
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PekomeHayembie AencTBuUN:

* KpaTKOBPEMEHHO, Ha 1 - 2 MUHYTbI, OTK/IIOYUTL/BKMIOYUTL MO HANPSXEHWIO (ecnu 3T
BO3MOXHO) CHETYMK, 3aTEM MO ONTUHECKOMY MOPTY NMPOM3BECTM CHUTLIBAHWE AaHHbIX CO
cYeTuMKa 1 BbINOMHNTL byHKUMio CBEPOC MPEOYMNPEXOEHWUI, ncnonkays nporpam-
MHoe o6ecnedeHnne AlphaPlus W (AEP).

Ecnun ko olwmn6KM CHOBA BO3HWMKAET Ha Aucrnee, HeO6X0AMMO BOCMONb30BaTLCS (YH-
kumernt CBPOC OAHHbIX U CTATYCA. Ecnu 1 3Ta onepauusi He ygansieT coobLieHve
06 olnbKe, cnepyeT nepenporpaMmMmpoBaTh CHETYUK UK OTNPABUTb B PErMOHamNbHbI
CEPBUCHbIN LIEHTP NIM60 Ha 3aBOA-M3roTOBUTENb ANt PEMOHTA.

Kop, olum6ku “Err 000010” — c601 KBapLIEBOro reHepaTtopa

HaHHasa owmbka ykasblBaeT Ha TO, Y4TO 4acToTa KBapLeBOro reHeparopa Kanenpaps
HemnponopLmMoHarbHa 4acToTe TakTOBOrO reHepaTopa.

PekomeHayemble pencTeus:

® KPaTKOBPEMEHHO, Ha 1 - 2 MUHYTbI, OTKIOYUTL/BKIIOUUTL MO HAMPSHXKEHUIO (€CNK 3TO
BO3MOXHO) CHETYMK, 3aTEM MO OMTUHECKOMY MOPTY MPOM3BECTU YTEHWE [AHHbIX CO
cueTuMKa, 3aTeM BhINONHUTL tyHkuMio CBPOC MPEOYMPEXAEHWN, ucnonsays npo-
rpammHoe obecnedenune AlphaPlus W (AEP).

Ecnu Kof owwmbky CHoBa BO3HWKAET Ha ucree, HEOGXOAMMO BOCMOMb30BaTLCA (PyH-
kumenn CBPOC OAHHbIX U CTATYCA. Ecnu 1 3Ta onepauus He yganset coobLieHve
06 oLmnbKe, crepyeT nepenporpaMmMMpoBaTh CHETHMK UK OTNPaBUTb B PErMOHasbHbI
CEPBUCHbIN LIEHTP NIM60 Ha 3aBOA-U3roTOBUTESNb AJIS PEMOHTA.

Kopa owmn6km “Err 000100” — oLumM6Ka B KOHTPOJIbHOW CyMMe namsTu

[aHHbI KO yKa3biBaeT Ha OLLUMOKY B 0611acTy NaMsaTy, OnNpefensioLlen KoHurypaumo
cyeTyMKa.

|-|pl/l HanMynm 3ToM OLUNGKMK [AaHHble He MOryT HakannmeaTbCd, T. K. CHETHUK HEe MOXeT
onpenenuTb, NpaBWibHbI N NOCTOSIHHbIE BENWYMHBLI. KHOMKU M ONTUYECKUIA MOPT Mpo-
[omKatT AeiicTBoBaTh. HesanporpaMMmMpoBaHHble CHETYMKM, MOMyYeHHble C 3aBopa,
Bcerga 6ynyT nokasbiBaTb AaHHYH OLLMOGKY.

[pyroi LUMPOKO pacnpoCcTpaHEHHOW NPUYNHON JaHHOW OLLIMGKN ABNAETCS pa3pbiB CBA3W
BO BPEMS NPOrpaMM1poBaHuNs cHeTumKa.

PekomeHayemble penicTBUA:

® KpPaTKOBPEMEHHO, Ha 1 - 2 MWHYTbI, OTKMOYUTL/BKIIOHYUTL MO HaMNpsXXeHuo (ecnu
3TO BO3MOXHO) CYeTYMK, 3aTeM, Mo ONTUYEeCKOMY MOPTY CyMTaTb AaHHble CO CYeT-
4YMKa, YCTaHOBUTb BpeMsa (ecnu Heob6xoaMMo) U BbIMONHUTL yHKuMio CBPOC
MPEOYMPEXOEHWW, ucnoneays nporpaMmHoe obecnedenue AlphaPlus W (AEP).
Ecnn kop owmbkn CHOoBa BO3HUKAET Ha AMcnnee, He06xoaMMO BOCMOb30BaThCA (PyHK-
umein CBPOC OAHHbBIX N CTATYCA. Ecnu 1 3Ta onepauusi He yaanseT coobLleHne 06
owmbke, cnefyeT NOMHOCTLIO NEPENPOrpaMMMpoBaTh CHETHUK UK OTMPaBUTL B PETMO-
HanbHbIA CEPBUCHbINA LIEHTP MO0 Ha 3aBOA-U3roTOBUTENb AN PEMOHTA.
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Kopg owmbku “Err 001000” — oLuM6Ka B KOHTPOJIbHOM CyMMe MNpu ceaHce
CBAI3U Yepe3 udpoBon UHTepcpec

Kog “Err 001000” yka3biBaeT Ha owmbKy (C601) N0 BHYTPEHHEN LUMHE [AaHHbIX Mpu nepe-
Jaye [aHHbIX Yyepes UM poBon nHTepdenc.

Mpn HanMuuM JaHHOM OLLMGKM CHETYUK NPOAOIIKAET NPaBUbHO (PYHKLIMOHMPOBATL; KHOM-
KW, ONTUHECKUI NOPT NPOLOIXAIT [eiCTBOBATb.

PekomeHgyeMmble AencTeusa:

® KPAaTKOBPEMEHHO, Ha 1 - 2 MUHYTbI, OTKIOYUTL/BKITIO4UTB MO HAMPSHKEHWIO (€CAIN 3TO BO3-
MOXHO) CHETHMK, 3aTeM, N0 ONTUYECKOMY MOPTY CYMTaTb AaHHbIE CO CHETHYMKA C MOMOLLbIO
nporpammMmHoro o6ecnedenus AlphaPlus W (AEP).

Ecnun kop owmbku cHOBa BO3HWKAeT Ha Auvcnnee, HEOOXOAMMO BOCMONb30BaThCA (OYHK-
uvenn CBPOC OAHHBLIX N CTATYCA. Ecnu v aTa onepauusi He yaansieT coobLueHne o6
oLmbKe, cnefyeT MOMHOCTLIO NepenporpaMMMpoBaTh CHETYMK UMK OTMPaBUTb B Pervo-
HanbHbIN CEPBUCHBIN LEHTP MO0 Ha 3aBOA-U3roTOBUTENb AJ1 PEMOHTA.

O6LWwumii NOpsSROK AENCTBUIA NpYU BO3HMKHOBEeHUMN Ha XKKU KopoB omn6okK:

1) OcyLiecTBUTb KPATKOBPEMEHHOE CHATME HaMpPsKEHWS CO CYeTyMKa (ecrnu 3To BO3-
MO)KHO). Mocne nogayqun Hanps>XXeHusa npomcxoauT MHMUuannsauusa cHeT4mka, nposoanTca
caMopamarHocTuKa, v yaansioTcs cnyyaviHble cooum.

2) CyutaTb MO OMTOMOPTY AAHHbIE CO CYETHMKA, UCMONb3ys NPorpaMmMHoe obecneyeHvie
AlphaPlus W (AEP).

3) BeInonHuTs yHKumio Cneusanay CEPOC MPEOYIMPEXOEHWW, npu aTom ycTpaHs-
eTcs coobLyeHne 06 OLINOKE C COXPaHEHNEM BCEV KOMMepYecKon nHdopmaumm. Ecnimn
Xe coobLeHne 06 OWNOKe He YCTPaHAETCA, TO BbINOMHUTL AENCTBUA MO MYHKTY 4.

4) BeinonHutb dpyHkumio Cneusagad CBPOC OAHHbBIX U CTATYCA, npu 3Tom oyuLLaeTcs
BCS KOMMepYeckas v cTatucTuyeckas nHdopmaumn. Ecnm xe coobLueHne 06 oLmnbke He
YCTpaHSEeTCS, TO BbINOMHUTL AENCTBUSA MO NYHKTY 5.

5) MepenporpammupoBath cHeT4mnk. Ecnm cooblueHne 06 owmbke NOSBASETCA BHOBb, TO
BbIMOSHNTL JECTBMA NO MyHKTY 6.

6) OTNpaBUTb CHETYMK B PErMOHASIbHBIA CEPBUCHbIA LIEHTP WY Ha 3aBOA-U3rOTOBUTENb
LN PEMOHTA.

Kop owmbku “Err 010000” — owum6Ka npu o6paiieHun K EEPROM

[aHHbI KOf yKasbiBaeT Ha OLMOKY (CO0M) NO BHYTPEHHEN LUMHE AaHHbIX Npu obpatie-
Hun Kk EEPROM. Mpu Hanu4mm 3TOM OLIMGKM CHETYMK MOXET MpaBWUiibHO MPOAoIKaThb
(PYHKLMOHMPOBaTh. KHOMKW, ONTUYECKMIA MOPT MOrYT NpofomkaTs AeicTBoBaTb. OfHaKO
(hYHKLMM NPaBWULHOMO y4eTa faHHbIX B rpadimkax Harpy3ku HapyLUeHbI.
PekomeHpyeMble fedCTBUSA: BbINOMHUTL AENCTBUS MO NYHKTY 7.1.4.
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Kop, olumbkm “Err 100000” — oumbka KOHpUrypaumm cHeTymka

JaHHbIi Kop OWMOKM yKasblBaeT Ha HempasWibHOE MPOrpamMMUpPOBAHME CYETHYMKA.
Owwmbka, Kak npaeusIo, YCTPAHAETCA NepenporpaMMmnpoBaHnNeEM CHETHMKA, B MPOTVBHOM
crny4ae - HeobxoaMMO NocnefoBaTeNlbHO BbIMOMHWTL BCE ONepauum, yKkasaHHble B 06LLeM
nopsiake [encTaun npu Bo3HMkHoeeHnn Ha XKKW kopos owmnbok (cMm. 7.1.4).

Kopabl npegynpexaeHuii

Kop, “F 000000” — npepynpexaeHue 06 oTcyTcTBUM ha3(bl) HanpsHKeHus

[aHHbIi KoL CUrHaNIM3MPYET O TOM, YTO OfHa M3 (ha3 HaNpPsHXKEHWs OTCYTCTBYET.
PekomeHAyeMble feliCTBUS: NPOBEPUTD, Kakas U3 a3 OTCYTCTBYET, U NPUHSATL Mepbl K
ee BOCCTaHoBMeHuto. [Mocne Toro Kak Bce ¢hasbl HanpsixeHust 6yAyT BOCCTAHOBMEHbI, KOO
npenynpexneHns CHe3HeT.

Kop, “F 000001” — npepynpeXxaeHne o HU3KOM HarnpshXeHun 6atapeun

PekomeHAyeMble AeCTBUS: 3aMEHWUTL NIMTUEBYIO GaTapeto.

Kop “F 000010” — npegynpexaeHne o BO3MOXXHOM
c6oe usmepurtensHon CBUC

Ecnun npu obmere nHdopmaumen mexpy nameputensHoin CBUC 1 MUKpOKOHTponnepom
BO3HWK COOM, 4TO MOXET MPOM3ONTU MPW HPe3BbIHaHO BbICOKMX YPOBHAX MOMEX, TO Ha
KKW nosiButca npepynpexgenve ¢ kogom “F 000010”.

PekomeHpyeMble AeNCTBUNA: HaXaTb OQHOBPEMEHHO Ha KHoMku “RESET” n “ALT” (unn
BOCMOMb30BATLCS MPOrpaMMHbIMU ONUMSMK), NP STOM NPOU30NAET NOMHAs MHULManm3a-
LM cyeTHMKa, BKNoYas u nameputensHyto CBUC. Ecnu kof npenynpexaeHns He ucHes,
TO cnepyeT OTMPaBWTb CHETYMK B PErvMoOHasbHbI CEPBUCHBIN LIEHTP MM Ha 3aBop-
N3roToBUTENb AN PEMOHTA.

Kopg “F 000100” — npegynpeXxaeHue o NOToke 3Heprun B 06paTtHOM
HanpaBfeHUn

[aHHoe npenynpexpeHre MOXeT CBMAETEeNbCTBOBATb O MOMbITKe 06MaHyTb MokKasaHus
CYETHMKA MSIN O HENPaBUITbHOM BKITOHEHWN CHETYMKA.

PekomeHpyeMble AENCTBUS: €CIU NPWU HOPMasbHOW paboTe 3Heprusi OerUCTBUTENbHO
BbIAAeTCs, CrnedyeT BbIBECTU 3TO NpefaynpexaeHne n3 paboTbl, UCNONb3ys NporpaMmmHoe
o6ecnedeHune AlphaPlus W (AEP). Ecnu xe npu HopmanbHO paboTe 3Heprys HUKOraa He
BblAETCS, HEOOXOAMMO OTbICKATb M YCTPaHUTb NPUYUHY MOSIBNEHWUS JAHHOro npepynpe-

67




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

725

7.2.6

7.3

xneHus. Ons ycTpaHeHus 3TOro npenynpexpeHns cnepyeT HaxaTtb Ha kHonky “RESET”
(vnn ncnonb3osate NporpammHyto onumio CBPOC MOLLHOCTN).

Kop, “F 010000” — npepynpexaeHue 06 oLumokKe NpoXoXXaeHUsi TeCTOB
napamMeTpoB CeTU

[aHHoe npepynpexpeHue CBUAETENbCTBYET O TOM, YTO TeCTOM 3adukcupoBaH (hakT
BbIXOZA OTCNEXMBAEMOro napameTpa 3a npefenbl yCTaHOBMEHHbIX NMOPOros; c6poc AaH-
HOro MpepynpexaeHus NPou3onaeT aBTOMaTUYECKH, Kak TOSTbKO napaMeTp BHOBb CTAHET
YOOBNETBOPATL 3ajaHHbIM YCIIOBUAM, T. €. 6yAeT HaxoauTbCst BHYTPU 3afaHHbIX NOpOro-
BbIX 3Ha4eHuii. PakT BbIxofa napameTpa 3a npefenbl YCTaHOBMEHHbIX B TECTE MOPOroB
6yneT 3agmkcupoBaH B XKypHane CoObITUI, KOTOPbIA MOXHO CHUTaTb CO CHETHMKA.

Kop, “F 100000” — npepynpexxaeHue o neperpyske notpeéneHuns

[anHoe npepynpexpeHne MMeeT MecTo, KOrfAa 3HadeHue notpebreHHOW MOLLHOCTY npe-
BbILLAET 3anporpaMMMPOBaHHOE 3HAYeHWe YCTaBKWM MOLLIHOCTU, U CUrHANM3npyeT O TOM,
YTO f@HHbIN 0OBEKT TpebyeT H0sbLUEro 3Ha4YEeHUA 3aABNEHHOM MOLLHOCTMU.
PekomeHpyemble OeWCTBUA: [/ YCTPAHEHUS MNpPenynpexneHvus crnepgyet UCMofb-
30BaTtb nporpamMmmMmHoe o6ecneveHune AlphaPlus W (AEP) (CBPOC MOLLIHOCTW) unu
Haxartune Ha kHonky “RESET”.

Koabl KOMMYHUKaLMOHHbIX OLUMGOK (KOAbl OLLMGOK CBSI3N
no uncposbIM MHTEpchercam)

MockornbKy CHETHMK MMEET ABa LiMPPOBbIX MHTepderica (ONTUYECKIIA MOPT U LMGIPOBOI MHTEP-
dheinc Ha JONONMHATENBHON MHTEPEVICHOM Nnare), TO NpY OBLLEHUN C JTIOObIM U3 3TUX UHTEp-
(hencoB BO3MOXHbI Kakme-nmbo cooun, 0 YeM CBUAETENbCTBYIOT CrieAytoLLye KOAb! OLLMGOK:
Kog “C 0001” - kop oLIMGKM KOHTponbHOM cymmbl (CRC);

Kog “C 0002” - Kof OLUMOKM Mpu 3anucy;

Kog “C 0003” - kof oLwm6KM cuHTakcuca (Syntax);

Kog “C 0004” - kop owm6km kagpa (Frame);

Kog “C 0005” - kop oLm6KmM no uctedeHum spemenn (Timeout);

Kopg “C 0006” - obpaLLieHne ¢ HenpaBubHbIM NAPONEM;

Kog “C 0007” - owumbka npu yCTaHOBNEHWUN CBA3MK;

Koz “C 0012” - npouecc U3MepeHus napameTpa ceTu.
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Pas6opka cuyeTunka Anndca A2

B cnyyae 3ameHbl NUTUEBOI GaTapen UM CbEMHOTO LLUMTKA CHETYMKA BOBHUKAET HEOOXO-
OMMOCTb YaCTU4HOW pa3bopKM 1 COOPKM CHETHMKA.

CHSITME KPbILIKK

MpuaepxwvBas cHETYMK 32 OCHOBAHUE y3Na LIaccu OQHOM PYKOW, HEOGXOAMMO MOBEPHYTH
KPBbILLKY CHETHYMKA NPOTUB YACOBOW CTPENKM Ha 45° TaK, YTOGb! OHa BbILLMA U3 YAepXBato-
LLWX Ma30B, U CHATb KPbILLKY OIS JOCTYNa K 3MEeKTPOHHOMY Y3I1y U1 LLiacCu.

CHSATUEe CbeMHOrO0 LUTKa

CHSITb KPBILLKY cHeTHmnka. OTOrHYTh MNAACTUKOBbIA ChbEMHbIN LUTOK OTBEPTKOM UK MOfo6-
HbIM WHCTPYMEHTOM Tak, YTOGbl YrofKv LMTKA BbILWM U3 NA30B Ha SINLEBON CTOPOHe
9MEKTPOHHOrO y3ria.

CHsATMe nuTueBon 6arapeun
(BO3MOXXHO TOJILKO NMpPu 06€CTOYEHHOM CYEeTUUKE)

CHSATb KPbILLKY CHeTHMKa. B3sTb NUTMEBYI0 6aTapelo W BbITAHYTb ee U3 yrny6nexus. LWnuy
nof OTBEPTKY B OCHOBaHUM Yriy6neHus ans 6atapen [OCTYNeH ¢ NeBovi CTOPOHbI CHETHM-
ka. BbITaHyTb NpoBOA NNTMEBOW 6aTapen 13 po3eTkn Ha NMLEBON CTOPOHE 3MEKTPOHHOIO
yana.

CHaTue ANIEKTPOHHOro moayns

CHATb KPbILLKY cHeTymka. MpuaepxuBas CHETYMK 3a 3a[HIO0 CTEHKY (OCHOBaHWe ysna
LLIacCK) OfHOW PYKOW, B3ATb M MOBEPHYTb MEPEQHIOI YacTb 3MIEKTPOHHOrO y3na npoTuB
4acoBOW CTPeNku o ynopa Ans CHATUS ero ¢ waccu. OTTAHYTh Crerka aneKTPOHHbIN y3en
OT LLIACCM TaK, 4TO6bI OTKPLITNCL COEAMHUTENbHbIE Kabenn. OTCoeaMHUTL ABa Kabens (unu
60nblLe, eCcriM UMeeTCs nnarta pene) oT pa3beMOoB 3IEKTPOHHOIO y3na.
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9 TexHn4Yeckoe o6cCriy>xmBaHe cCHeT4YUMKOB
9.1 Mepb! 6e30nacHocTH

1) MoHTax v aKcryaTaumnsa cHeTHvKa JOKHbI BECTUCh B COOTBETCTBUM C AENCTBYIOLLMMM
npasunamu TEXHUYECKOM QKcnyaTauum 3NneKTpoyCTaHOBOK.

2) CneumanucT, OCYLLECTBMAIOLWMIA YCTAaHOBKY, OOCIYXMBaHUWE M PEMOHT CYeTHMKa
Anbga A2, fOMKEH NPONTU UHCTPYKTaX MO TEXHWKE 6e30MacHOCTX Npu paboTte ¢ paanos-
NEKTPOHHOW annapaTypon 1 MMeTb KBaNMMUKALMOHHYIO rpynmny He HUXE TPeTbew.

3) MoHTax, OEMOHTaX, PEeMOHT, NoBepKa W NNoMOMPOBaHME CYETHMKA MOTYT MPOU3BO-
[UTLCS TOMTbKO OPraHn3aLmMaMm, MMEOLLIMMN COOTBETCTBYIOLLEE pa3peLleHne Ha nposeae-
HVe JaHHbIX paboT, 1 nuuamun, obnagarLLmMmMm HeoOXoaUMON KBanumkaumen.

4) MopKnioYeHNe 1 OTKIIOYEHNE CHETYMKA HEOOXOAMMO NPOU3BOAWTL TONMBKO MPY OTKIHO-
YEHHOM HanpsXXeHWWM CeTW, MPUHSAB Mepbl, NpefoTBpallaoLme CryvyanHoe BKIOYEHUE
nUTaHus.

BHUMAHME: 3anpelyaetcsi noaaBaTb HanpsXXeHUWe Ha NMOBPEXAEHHbIA WM Heuc-
npaBHbIN NpU6op.

Bo u36exaHne MNOMOMOK CYeTyMka W nopaxxeHusa 3MNeKTpu4eCKMM TOKOM rMnepcoHana
He ponyckaeTcs:

— KNacTb UK BeLLaTb Ha CHETYMKM MOCTOPOHHUE NPeAMETbI, AOMyCKaTb yaapbl No kopnycy
CYETYMKA W YCTPOVCTBAM COMPSKEHNS;

— MPOM3BOAUTL MOHTAX M AEMOHTaX CHETHMKA NPU HASIMYUM B LIENAX HAMPSKEHUS U TOKa;
— HapyLlaTb NpaBuIIbHOCTb MOAKIIOYEHNS (ha3 HANPSXKEHWS U HeATpanu.

9.2 PemMOHT 1 ycTpaHeHue HencrnpaBHoOCTEN
9.2.1 BusyanbHas npoBepkKa

B npouecce akcnnyatauuy HeO6XOAMMO MPOBOAWTL BM3yasbHbIA OCMOTP CYETHYMKA.
CnepyeT ofpallatb BHMMaHWe Ha MOSIBNEHWE NMoObIX CNefoB MOBPEXAEHUN CHETYMKA,
Takux Kak: onnasfieHHble feTany, 060pBaHHbIE NPOBOAA U T. A.; MeXaHW4ecKune noepexae-
HUSi CHapyXW MOTYT yKa3blBaTb Ha NMOTEHLMANbHbIE SNEKTPUYECKUE NOBPEXAEHUS BHYTPY
cyeTymKa.

BHUMAHME: He nopaBaite HanpsbkeHue Ha fAedheKTHbI npubop Bo u3bexaHue
TpaBM NepcoHana U NoBpeXAaeHUs 060pyaoBaHuS.

9.2.2 Bupbi pa6ot

Bo Bpemsi TEXHUYECKOro 06Cny>XMBaHUs NMPOBOASATCS CreaytoLimne Buabl paboT:

— ypaneHue nbinu;

— MpoBepKa HafeXHOCTW 3aKPEMNEHNs LIENe HaNPsHKEHUs M TOKa B 3aXVMHOW KOJOLKE;
— KOPPEKTMPOBKA BPEMEHU B CHETUMKE (ECIIN CHETHMK UCTIONb3YETCA aBTOHOMHO).
MepuoanYHOCTb TEXHWMYECKOTO OBCIYXMBAHUS CYETYMKA YCTaHaBNMBAETCH MNMaHOM-
rpachukoM aKCNyaTUpytoLLei opraHusaumm.
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9.2.3
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BosBpar cueTuuKa

Cyetunkm Anbgpa A2 OTHOCATCS K HEBOCCTaHaBNMMBAEMbIM Ha O6BEKTE Npubopam.

B cnyvae HEBO3MOXHOCTU YCTPaHEHWs HEMCMPaBHOCTM HAa MecTe 3KCrmayartauum cyeT-
YUK [EMOHTMpYeTCa W OTMPaBnseTcsa Afis PeMOHTa C MacrnopToM U akToM C OMMUCaHu-
eM HeucnpasBHOCTU B peFVIOHaJ'IbeII7I CepBMCHbIVI LUeHTp unu Ha 3aBoA-u3rotoBUTeslb
000 "OnbcTep MeTpoHuka" no agpecy:

1-n npoe3p MNeposa Mons, a. 9, cTp. 3,

Mocksa, Poccus, 111141

Ten. cepBucHoro ueHTpa (495) 730-66-97

®dakc cepBucHoro LeHTpa (495) 730-66-98

E-mail: metronica.to@ru.elster.com

NMoBepka cyYeTYNKOB

Cyetumnkn Anbba A2 nognexar rocyfapCTBEHHOMY KOHTPOIIO 1 Haa3opy. NoBepka cyeT-
YynmKa MpPOBOAUTCA B COOTBETCTBUM C "CHETUMKM 3NEKTPUHECKON 3SHEeprum TpexdasHble
MHOroyHKUMoHanbHble Anbgda A2. Metoauka nosepku. MM 2203-0160-2009" u ocyLecT-
BNSIETCH TONbKO OpraHaMu, UMELLMMIN akkpeauTaLmio Ha Npaso NPoBeAeHNs NOBEPKU.
MexnoBepoyHbIin MHTepBan 12 nert.

MapkupoBka n nniomébvposaHune
MapkupoBka

1) Ha nuueByto YacTb LUMTKa CHETYMKA HaHeceHa MHGOpMaLMs CornacHo TpeGoBaHUsM
[OCT P 52320-2005, FOCT 25372-95, FOCT 22261-94:

* yCrnoBHOE 0603HaYeHNe TUNa CHETYUKa;

® Ha3BaHWe Unn TOBaprIVI 3HaK U3roToBUTENA;

* HOMEp CcYeTYMKa MO CUCTeMe HyMepauuu NpeanpusTUs-u3roToBUTENS;
¢ 3HaK yTBEPXAEHMS TUNa U 3HaK COOTBETCTBUS;

® 1ol U3rOTOB/EHUS CHETHMKA,;

* HOMUHAJIbHOE HanpsXKeHUe;

® HOMMHaNbHBIA M MakCUMasbHbIA TOKMK;

® HOMUHalNbHaga 4YacTtoTa CeTH,

* NepeJaTo4HOe YUCO NepedaroLLlero YCTPOMCTBa,;

* yCMblTaTeNIbHOE HaNPSHKEHWE U30NALUN;

® YCIOBHOE 0603HA4YEHME NOAKITIOYEHNS TpeXdasHbIX CHETHMKOB;

® KJlacc TOYHOCTH;

® yCrIoBHOE 0603HA4YEHNE N3MEPSEMON IHEPTUW;

* 0603Ha4YeHNs CTaHOApPTOB.
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12

Ha wmntKe Takxe ykasaHbl 3Ha4eHUs KO3MLIMEHTOB N3MepUTENbHBIX TpaHCopMaTopoB
TOKa U HanpsHKeHWs, B KOMMIIEKTE C KOTOPbIMU CHETHMK JOIKEH paboTaTh, M MHOXUTENS,
Ha KOTOpbIA HA[A0 YMHOXMUTb MOKa3aHUs 3HEPruM UM MOLLHOCTM, 3adhMKCMPOBaHHbIE Ha
XKKW, ona nonyyeHus 3Ha4eHWst YYTEHHOW 3HEPTW, NPUBEOEHHOM K MEPBUYHON CTOPOHE
TpaHcopMaTopos.

Ha BHyTpeHHeVI CTOPOHE KPbILLKK 3aXXMMOB HaHeCeHa Cxema BKIHYeHUs cHeTHMKa, Unu K
Hel NpuKpeneHa Tabnmyka ¢ M306paxeHneM OLHON U3 CXeM BKIKOHEHUS, NPUBEAEHHbIX B
pasgene 14 (cm. pucyHku 20 - 30).

2) MapkvpoBKa NOTPeBUTENLCKON Tapbl COREPXMT CNeayIoLLME CBEAEHMS:

° TOBapHbIi 3HAK NPeAnpUATUS-U3roTOBUTENS;

°* HaMEHOBaHVe W YCIOBHOE 0603HAYEHNEe CHETHMKA;

® [laTy ynakoBbIBaHUs;

* afipec nony4arens.

MapkupoBKa [OmKHA HAHOCUTBLCA Ha APSbIK, MPUKPENEHHBIN K MOTPebUTENbCKON Tape.

Mnom6upoBaHue

CueTumk Anbha A2 MeeT [iBa YPOBHS NNOMOVPOBaHUS:
— NepBbIi YPOBEHb
°* KpbILLKa C OCHOBAHMEM LUAacCu cHeTynka cumkeupyeTcs nnombamu noseputens u
OTK 3aBoaa-n3rotoBuTens;
— BTOPOW YpOBEHb
° KpbiLLKa 3aX1MOB v nepekntoyatens "RESET/ALT" nnom6upytotcs nnoméamu aHep-
rocHabxartoLLen opraHnsaLmmn nocne yCTaHoBKMN CHETHMKA B TOUKE y4eTa.

YnakoBbiBaHue cyetTumkoB Anbda A2

1) VYnakoBbiBaHME CHETYMKOB, KOMMEKTauus SKCMiyaTauuMoHHOW M TOBapOCOMpPOBOAM-
TENbHON JOKyMeHTaumeln nponssogutces B cootsetctBumn ¢ FOCT 22261-94 n TV 4228-
010-29056091-09.
2) MoAroToBMeHHbIN K YNakOBLIBAHWIO CHETYMK MOMELLAIOT B MOTPEOUTENbCKY Tapy,
npencTaBnstoLLyto cobo KOPOOKY U3 KapToHa, Ha KOTOPYIO NPUKPENSeTcs ApsbikK, COAep-
Xalluui cnefytoLume cBefeHus:

° TOBapHbIVi 3HaK NpeanpuUATAS-N3roToBUTENS;

°* HaVMEeHOBaHWe U YCIIOBHOE 0603HaYeHNe CHETUMKE;

° faTy yNakoBbIBaHWS;

* afpec rnony4arens.
3) OkcnnyaTaunoHHas JOKYMEHTaLMs yKNaablBaeTcs B NOTPEOUTENLCKYIO Tapy BMECTe CO
CYETYUKOM.
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13

TpaHcnopTupoBaHue U XpaHeHve

1) Ycnosus TpaHCNOPTMPOBAHUA CHETHYMKOB B TPAHCMOPTHOM Tape NpeanpuaTus-
N3roTOBUTENS ABNAIOTCS TAKMMM Xe, Kak 1 ycnosms xpaHenus (rpynna 5 no FOCT 15150-
69):

- TemnepaTtypa OoKpyxatoLero Bo3gyxa ot MuHyc 50 °C o nntoc 70 °C;

- OTHOCUTENbHas BNaxHoCTb Bo3ayxa 95 % npwu 30 °C.

Bua oTnpaBoK - MENKWIn ManoTOHHaXHbIW.

2) CueT4MKM [OMKHbI TPaHCMOPTUPOBATLCA B KPbITbIX >KEe3HOQOPOXHbIX BaroHax, B
repMeTU3npoBaHHbIX OTanIMBaeMbIX OTCEKax CamoneToB, & TakKe NepeBo3nTLCS aBTOMO-
6UNIbHBIM TPAHCMOPTOM C 3aLLMTON OT AOXKASA U CHEra U BOAHLIM TPAHCMOPTOM.

3) B nomeLLeHusaX anist XpaHeHWst Coaep>KaHue Mbifiv, NapoB KUCOT U LLENOYeR, arpeccus-
HbIX ra30B ¥ ApYrvX BpefHbIX NPUMECEN, BbI3bIBAOLLMX KOPPO3MIO, HE AOMKHO NPEBbILLATh
copfepXXaHne KOpPPO3NOHHO-aKTMBHbIX areHToB Ansa atmocdeps! Tvna 1 no FOCT 15150-69.
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14 CxemMbl noagksriro4YeHns cyeTymkoB Anbca A2
141 CxeMbl NOAKIIOYEHUS TPEXINIEMEHTHOIro cYeTYUKa TpaHcopmMaTopHOro
BKJIIOYEHUS (CM. pUCYHKM 20 - 24)
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PucyHok 20 — TpexdasHas PucyHok 21 — TpexdasHas
4eTbIPEXNPOBOAHANA CETb C YeTbIPEXNPOBOAHANA CETb
noakKIoYeHnem Yyepes TpaHcopmaTops! C NopK/oYeHEM Yepe3
TOKa M HanpshXeHus TpaHcdopmaTopbl Toka
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PucyHok 22 — TpexdasHas PucyHok 23 — OpgHodhasHas
4eTbIPexnpoBogHas CeTb C N30NMPOBAHHON ceTb C NOAKMIOYEHNEM Yepe3
HeuTpanbio 1 3a3emnieHHon tason B TpaHcgopMaTopbl TOKa U HanpsXXeHus
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14.2

TEHEPATOP
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BHYTDeHHSIs lIepeMbIYKa

PucyHok 24 — BHyTpeHHMe noacoeaMHeHns
TOKOBbIX Lierne 1 Lenew HanpsxxeHus
K 3aXrMaMm cyeT4mKa

CxeMbl MNOAKIIIOYEHUs ABYX3JIEMEHTHOrO CYeTYMKa TpaHCchopMaTopHOro
BKJIIOYEHUS (CM. PUCYHKM 25 - 28)
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PucyHok 25 — TpexdasHas PucyHok 26 — TpexdasHas
TPexXnpoBoAHasa CeTb C NOAKMIOHEHEM TPexnpoBofHas ceTb C
Yepes TpaHchopmaTopbl TOKa U NOAKIIOHYEHNeM Hepes
Hanps>KeHns TpaHcopmaTopbl ToKa
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Anbetep MeTpoHuka
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PucyHok 27 — TpexdasHas
TpexnpoBogHas ceTb C
noJKoYeHnemM Yepes
TpaHcopmaTopbl TOKa U
HanpsiXeHWst

14.3 Cxembl noaKNYeHuns
(cm. pucyHkm 29, 30)

HATPY3KA

BHeluHsis nepemblyka
(CTaBUTCS NpU YCTAHOBKE CHETUMKA)

PucyHok 28 — BHyTpeHHVE
nogcoeanHeHNsa TOKOBbIX
Lenen n uenemn Hanps>keHns K
3aXUMam cHeT4nKa

c4HeT4YukKa npssimoro BKJTIOYeHus
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PucyHok 29 — TpexdasHas PucyHok 30 — TpexdasHas
4eTbIpexnpoBofHas ceTb TpexnpoBoHas ceTb
(TpexaneMeHTHble CHETUMKM) (OBYX3NEMEHTHbIE CHETHMKN)
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14.4 MopknioyeHne K cyeTtuuky Anbcpa A2 [OMONHUTENLHOrNO MCTOYHMKA

nutaHus (AT 4012/2)

B cnyyae 3akaza cyet4mkoB Anbta A2 C [LOMNONHUTENbHBIM MUTaHUEM
oT cetn ~220 B cyeTuMKy MOCTaBAAOTCA COBMECTHO C GSIOKOM MUTaHUSA

~220/~110 B.
Cxema nogkmto4eHUss AOMOMHUTENBHOrO 61l0Ka NUTaHUs MNpuBedeHa Ha
pucyHke 31.
] L
~110 B ~220 B
I —
[
0O 0 0 00 0 O

10 11 12 13 14 15 16

Bnok nutanusa

O 0O O O O o0 O O
1.2 3 4 5 6 7 8

3axunMmbl cyeTumka Anbcha A2

PucyHok 31
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MpunoxeHue A
(o6s3aTenLHOE)
NHTepdencHbie nnartbl cyeTymka Anbda A2

Ta6bnuua A.1 - HasHayeHne KoHTakToB pasbema DB-15F
nnat C22, C23, C24, C25

Homep koHTakTa Ha Ha3HayeHue KOHTaKTa
pa3beme DB-15F

1 AkTuBHas aHeprusa YCO 1

2 PeakTtueHas aneprusa (YC[I 1) unu ynpasneHve Harpy3Kkom
5 O6wwun YCO 1
9 AkTuBHas aHeprusa (YC[I 2)

10 PeakTtueHas aneprusa (YC[ 2) unu ynpasneHve Harpy3kom
13 O6wwuin YC[ 2

Tabnuua A.2 - Ha3HavyeHne koHTakToB padbema DB-15F
nnat C26, C27, C28, C29

Homep KoHTaKTa Ha Ha3HayeHue KOHTaKTa
pa3beme DB-15F

1 AKTMBHas aHeprus (notpebnenne) YCI 1

2 PeakTvBHas aHeprus (notpebnenne) YCO 1
3 AkTVBHas aHeprus (Bbligaya) YCI 1

4 PeaktuBHas sHeprus (Bbigada) YCO 1

5 O6wwmin YCO 1

8 O6LWKMI ynpaBneHns Harpy3Komn

9 AKTVBHas aHeprusa (notpebnenve) YCO 2
10 PeakTuBHas aHeprus (notpebnenue) YCI 2
11 AKTuBHas aHeprus (Bbigaya) YC[ 2

12 PeaktuBHas aHeprus (sbigada) YC[ 2

13 O6wwuin YCO 2

15 YnpasneHve Harpyskoun
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Ta6nuua A.3 - KoHTakTbl nHTepdgerica RS485 Ha pasbeme DB-9F

Homep KoHTakTa Ha
pa3beme DB-9F

Ha3Ha4yeHue KOHTaKTa

2

Rx-

Tx-

“0" nuTaHuna nHTepderica

“+* nuTaHua nHTepdperica

Rx+

Tx+

H|O|N ||| W

1,4,9

Pe3eps

Tabnuua A.4 - KoHTakTbl MHTepdenca RS232 Ha pasbeme DB-9F

Homep KoHTaKTa Ha
pa3beme DB-9F

HaumeHoBaHue curHana

2 Rx

3 Tx

5 “0*
1,4,6,7,8,9 Pe3seps

Tabnuua A.5 - KoHTakTbl HTEpdenca NPTIC Ha pasbeme DB-9F

Homep KoHTakTa Ha
pa3beme DB-9F

HaumeHoBaHue curHana

2 Rx+
3 Rx-
7 Tx+
8 Tx-
1,4,5,6,9 Peseps
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Mpuno>xeHvie b
(obs3aTenbHoe)

MepepaTo4yHblie Yncria oCHOBHbIX BbixoaoB (Knp)
Ans cyetynkoB TpaHcdopmaTopHoro BkitodeHus |, =1(10) A, 1, =5(10) A
Knp = 10000 umn/kBTey;
Knp = 10000 umn/kBapey.
Ans c4eT4MKoB TpaHCdopMaToOpHOro BKioYeHus |, . = 1 (2) A
Knp = 100000 nmn/kBTey;
Knp = 100000 nmn/kBapey.
[nsa cHeTYMKOB NPAMOro BKIIOYEHMUS
Knp = 1000 umn/kBTey;
Knp = 1000 nmn/kBapey.
MNMocTosiHHbIE cYeTYMKa U UX B3aUMOCBSA3b
McxopHasa hopmyna cyeTtymka
Kh = K x N x [Ta x Tv] / 500 umn-nepuog, (B.1)
roe K = 2/3 - ons TpexaneMeHTHbIX CHETHUKOB;

K =1 - ona AByX3NeMeHTHbIX CHETHMKOB;

N - KONIM4ECTBO TOKOBbIX 3/IEMEHTOB;

N = 3 - gng TpexanemMeHTHbIX CHETHUKOB;

N = 2 - 4ns ABYX3/IEMEHTHbIX CHETHUKOB;

Ta =2,5 A - dmKcrMpoBaHHOE 3HAYEHMNE TOKa;

Tv =120 B - domkcupoBaHHOE 3Ha4eHre HanpsxXeHuns;

500 nmn-nepuog - NOCTOSAHHAA CHeTHMKa.
Ans cyetymkos 1, =1 (10) A, 1., =5 (10) A Kh = 1,2 Breu/nepuon.
Ans cyetumkos |, =1 (2) A Kh = 0,12 Brey/nepuop.
Onsa cyeTumkoB npsamoro BknoyeHnsa Kh = 12 BTeyw/nepuog.
Beuay Toro, 4to P/R = 24 — KO3(hPULMEHT, YUUTLIBAKOLLUIA KONMYECTBO
MMMYNbCOB 32 OAMH Nepuom, NonyymM:
Ke=Kh/P/R=1,2/24 = 0,05 Bred/umn nnn Ke = 0,005 Bteu/vmn - ans
CYETHYMKOB TPaHCHOPMAaTOPHOrO BKIIOHYEHNS;
Ke =12/24 = 0,5 Bre4/vMn - ona CHETYMKOB NPAMOro BKITHOYEHUS.
BennunHa Ke ponxHa uvcnonb3oBaTbCs NpU nNepeeofe KonmyecTsa
MMMYNbCOB MPOMUISA HAarpy3ku B MMEHOBaHHbIE eMHNULbI; Hanpumep, Ans
CYETHMKOB TpaHcopmMaTopHOro BKmoYeHus ¢ .. = 5 A, KOnn4ecTsom
mmnynscoB n = 1000 npu uHTepBane ycpeaHeHuss B 30 MWUH MOLLHOCTb
6yneTt paBHa
P =nx60/30xKe=1000 x 2 x 0,05 =100 BT.
MocTosiHHasa cyeTunka Knp cBsfidaHa ¢ koadpduumeHtom Ke cnepyrowmm
06pa3oM (3T0 Xe nepepaToyHOe YMCo BYAET Ha BbIXOOE SNEKTPOHHBIX pene
nnatbl PEJIE):
Knp =1/ (2 x Ke) = 10000 nmn/kBte4 (Knp = 100000 umn/kBTey) - ons
CYETHYMKOB TPaHCHOPMAaTOPHOrO BKIIOHEHNS;
Knp =1/ (2 x Ke) = 1000 umn/kBTe4 - gns CHETYMKOB MPSMOroO BKITHOYEHUS.
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MpunoxeHue B
(obs3aTenbHoe)
MporpammMHbIv nakeT AlphaPlus W (AEP)

C nomotubto nporpammHoro naketa AlphaPlus W (AEP) MOXHO BbINOMHATb
cnepyoLume onepaumm nNo NporpamMMHOMY KOHMUIYPUPOBAHUIO CHETHNKOB
Anbda A2 (Nog KOHKPETHOE MECTO YCTaHOBKM):

° 3anMcb B CYETYMK HOBOW nporpammbl (3agaHue KoahPULMEHTOB
TpaHcopMaTopoB TOKA M HaMpshXeHWs, 3agaHne pacnucaHus TapudHbIX
30H, 3ajaHune Ce30HHOro YepenoBaHusi TapuHbIX 30H, 3afaHNe CrUCKOB
napameTpoB, BbiBoAMMbIX Ha XKW cueTuuka, 3apaHve WHTeEpBasnoB
ycpeoHeHus f[na  pacydetra MakCuMMalnbHbIX MOLLHOCTEN, 3agaHue
WHTEPBAanoB ycpeaHeHus Ans hopMMPOBaHMS AaHHbIX rPadUKOB Harpy3km
nT. 4.);

° mMogudmkKaumo nporpaMmbl padoTaloLlero cyeTynka (U3MEeHeHune
pacnucaHna TapuHbIX 30H 6€3 MNoTepu KOMMEpPYECKUX [aHHbIX,
KOPPEKTUPOBKA BPEMEHW B CHETHYMKE, U3MEHEHWE Crnucka napameTpos,
BbIBOAMMbIX HA MHOMKATOP CHETYMKA).

C nowmouubio nporpammHoro naketa AlphaPlus W (AEP) ocyulecTtBnsetcs
cOpoC KOOOB OLLUMOOK W MpPepynpexxaeHnin, ecnm TakoBble BO3HUKIW NpwU
paboTe CO cHETUYMKAMM.

OTa nporpamMma MnoO3BONSIET OpraHuM3oBaTb c60p MHdopmauum co
CHETHMKOB B CIIEQYIOLLMNX PeXUMaXx:

a) 4Yepes3 ONTMHECKUIA MOPT C NMOMOLLbIO ONTUYECKOro Kabens;

6) N0 KOMMYTMpyeMbIM TenedOHHbIM JIMHUAM C UCMONIb30BaHNEM
MO[EMOB;

B) NO BblAENEHHbIM TeNeOHHbIM JIMHUAM C UCMOSIb30BaHNEM MOLEMOB;

r) No OU3NYECKMUM NIMHUAM C MOMOLLbIO nHTepdericoB RS232 1 RS485.
[aHHble, cobpaHHble CO CYETHMKOB, XPaHATCA BO BHYTpeHHeM copmare
nporpammHoro naketa AlphaPlus W (AEP) B Buge cannos (Ha kaxabli
CYETYMK - cBOW havn). [porpamMMHbIA NakeT MO3BOMSET MOMb30BATENO
npocMaTpmBaTtb MOMHYIO WHMOPMAUMIO MO KaXA[oMY OMpOLUEHHOMY
CHETYMKY B OTAENIbHOCTM, HO He nopnepxmeaeT (PopMUpPOBaHUS OBLLINX
OTHETOB MO rpynnam CHETYMKOB.

MporpammHbii nakeT AlphaPlus W (AEP) nossonset pa6oTtatb B cpefe
Windows 95/98, 2000, NT, XP.
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NMpumMmep oTuyeTa, CHATOro co cyetTumnka A2R1-AL
C nomoubio nporpaMmMHoro nakerta AlphaPlus W (AEP)

08/06/2007 Long Diagnostic Report - All Information

-------------------------- OBLLUAA YACTb -mmmmmmemee-- 1,30 ----

METER ID: 0001073670 Tun cyetymka : A2R1 R2.4

ACCOUNT: M/C 110 kB MporpammHoe o6ecn: 02 000210 03 BZ 00
Hom nporpm: 001 [ononHUT BO3MOXHOCTY :

Mporpammuct @ 7712 'pad Harpysk: Yes (28K)

®ann: 01073670 TecTbl Ka4ecTBa ANEKTPoaHeprum: Yes

Mogem: PaclumnpeH

--------------------------- TEKYLWME YCNOBUA

Hara PC: 06/02/07 15:50:25 Ce30H : 3uma (0)

Hara cyetumka: 06/02/07 15:51:52  Tapd: A MpasagHk: No
3uma vnm Jleto  : S3UIMA LeHb Hegenu: BTopHMK

HeHb ropa : 37 Pene ynpas Harpysk: PasomMkHyTO
Bucok rog: No Mopgynb “IMoporun” :On
Anbda-mogem ckope: 9600 Tect TMINa cetTn : Yes

------------------------- KH CYMMAPHAS! IHOOPMAL

Kh:  001.200 Wh Ha o6pT Mmnync/O6opot  (W/O): 24
Ke: 000.050 Wh Ha nmnync WuTepsan mowHeT: 30 MuH
Kd: 000.100 W Ha umniync Wutepsan Tect: 30 MuH
KYZ Oenuten: 1 Kt :1.00

KH : 1.00

O6Lwmin koathbrumeHT : 1

CTATYC
Owmnbkum:Het O6uee np nuT: 4 Oum 03:34:19
Mpepynpx:MOPOIN Mocnepn npon nut : 10/11/06 10:26:38
3aBopckon Kop; no: 10/11/06 10:26:40

12 12 00 00 FF 00 00

7F 03 1322 22 00 00 00 20 18 CO

03 00 20

®narn: TH OKOH ABTOYTEH
MPOM NMNNT CBPOC
CMEHA BPEMH

Tun ces3n: OnTUYCcK

Mogem nHuumnanuamposaH: N
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COBbITUA
[Hel nocne nocneg umn: 1 Hata cmeHbl nporpam : 20/12/02
HHen nocne nocn co6poc: 14 Hata c6poca mowiHe:  01/02/07
O6LLee KonM4ecTBo cBAzeit: 87 Hata mogudpukaummn : 06/02/07
Yucno c6pocos: 0 K-Bo npon nutanma: 15
M3ameH paHH: No

YpoBHu naponeit: 3

Mocn o6p MP1: 06/02/07 15:44
Mocn o6p TP2: 06/02/07 13:00
Mocn o6p TP3: 20/12/02 17:34

———————————————————— TEKYLWEE YTEHUE -- ( KWh-TTTp ) --------=--mmmmme-
kWh-Ttp Makc mowHocTb Cym.MowHocte  [Oata  Bpewms

Tapd A 1490.35850000 0.0306 6.6875 05/02/07 01:29
Tapd B 0.00000000 0.0000 0.0000 00/00/00 00:00
Tapd C 0.00000000 0.0000 0.0000 00/00/00 00:00
Tapd D 0.00000000 0.0000 0.0000 00/00/00 00:00

O6Lme 1490.35850000

---------------- TEK OHEPTAA MO KBAOPAHTAM -- ( kVARh ) ---------emeeeeo
O6wwe kvarh-Keagpant 1: 1098.26280000 KBagpaHT 2: 372.36070000
KeapgpaHT 3: 164.97220000 KeapgpaHT 4:  15.12235000

-------------------- TEKYLLEE YTEHUE -- (KWh-Bbig, ) --------------mn-mm---
kWh-Bbig Makc mowHocTe Cym.MowHocTe  [ata Bpewms

Tapd A 886.61025000 0.0907 6.2170 06/02/07 14:29
Tapd B 0.00000000 0.0000 0.0000 00/00/00  00:00
Tapd C 0.00000000 0.0000 0.0000 00/00/00  00:00
Tapd D 0.00000000 0.0000 0.0000 00/00/00  00:00

O6ume 886.61025000

--------------------- MPEOBIA YTEHUE - ( KWH-TTTP ) --meommmemememenmeee

kWh-MTp Makc mowHocTe Cym.MowrHocTe  [ata Bpewms
Tapg A 1490.24875000 0.0383 6.6492 11/01/07 22:29
Tapcp B 0.00000000 0.0000 0.0000 00/00/00 00:00
Tapgp C 0.00000000 0.0000 0.0000 00/00/00 00:00
Tapcp D 0.00000000 0.0000 0.0000 00/00/00 00:00

O6uwue 1490.24875000

-------- MPEOBbIO YTEHWME SHEPIUA NO KBAOPAHTAM -- ( kVARh ) ----------
O6wwme kvarh-Ksagpaxt 1: 1098.26135000 KBagpaHT 2: 372.32755000
KsagpaHT 3: 163.03280000 KsagpaHT 4:  15.01745000




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

Tapd A
Tapd B
Tapgp C
Tapdc D
O6Lwme

Tapdh A
Tapd B
Tapgp C
Tapdp D
O6Lwne

........ MPEQbIL YTEHVE

-- (KWh-Bblg, ) -------=-=======-=--=-

kWh-Bblg ~ Makc mowHocT Cym.MoLyHOCTb Hata Bpewms
882.11390000 0.0847 6.1323 16/01/07 13:59
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000 0.0000 0.0000 00/00/00 00:00
882.11390000
————— YTEHWVE NPEAbLIAYLL CE3OH -- ( KWh-T1Tp ) --------mnmmmmeee-
kWh-ITp Makc MOLLHOCTb Cym.MoLyHocTb Hata Bpewm
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000 0.0000 0.0000 00/00/00 00:00
0.00000000

----------- MPEbIA CE30H SHEPTUSA MO KBAOPAHTAM -- ( KVARh ) -----enee-

O6wwume kvarh-KeagpaHTt 1:

0.00000000
0.00000000

0.00000000
0.00000000

KBagpaHT 2:

KBagpaHT 3: KBagpaHT 4:

-~ YTEHWE MPEABIAYLL CE30H -- ( KWh-Bblig ) ----r---cmmmeoee-

kWh-Bbig Makc moLiHoc Cym.MowHocTt  [ata Bpem
Tapd A 0.00000000 0.0000 0.0000 00/00/00  00:00
Tapdp B 0.00000000 0.0000 0.0000 00/00/00  00:00
Tapgp C 0.00000000 0.0000 0.0000 00/00/00  00:00
Tapdp D 0.00000000 0.0000 0.0000 00/00/00  00:00
O6Lmne 0.00000000
-------------------------- NMAPAMETPbI CETU

A ®ABA B OA3BA C ®PA3BA  OBLIEE

HanpsxH 104.49 -HET- 104.59
Vron ¢hasbl Hanps>keH 0.00 -HET- 330.00
Tok  (Amn) 0.57 -HET- 0.49
VYrnbl has3 Toka 216.94 -HET- 135.05
Koadhdomy, moLuH* -0.80 -HET- 0.97 -0.96
Koadcuu mou (yron) 216.84 -HET- 165.83 193.48
kW 0.05 -HET- 0.05 0.10
kvar 0.04 -HET- 0.01 0.02
kVA 0.06 -HET- 0.05 0.10

* “2” onepexaroLmi Ko Mol
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OATA

BPEM#A

XYPH ©JTIA
DJIATN

06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07
06/02/07

09:18:41
09:26:59
09:27:14
09:29:05
09:30:17
10:41:07
10:42:39
13:00:20
13:00:21
14:30:02
14:30:24
14:33:11
14:34:27
14:38:14
14:40:00
14:41:15
14:43:02
14:46:20
14:48:21
14:49:21
15:00:39
15:07:42
15:07:58
15:22:05
15:29:11
15:33:05
15:33:20
15:34:05
15:34:36
15:38:22
15:39:54
15:40:34
15:41:19
15:41:48
15:42:21
15:42:50
15:43:24
15:44:04
15:44:36
15:51:59

Power Factor Test - Cton
Low Current Test - Ctapt
Low Current Test - Cton
THD Current Test - CtapT
THD Current Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
KoppekT Bpemenu (nocne)
KoppekT Bpemenu ( [0 )
Power Factor Test - CtapT
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - CtapT
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - CtapT
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton
Power Factor Test - CtapT
Power Factor Test - Cton
Power Factor Test - Ctapt
Power Factor Test - Cton

PF & Reverse Power Test - Cton
PF & Reverse Power Test - CtapT
PF & Reverse Power Test — Cton
PF & Reverse Power Test - Ctapt
PF & Reverse Power Test - Cton
PF & Reverse Power Test - Ctapt
PF & Reverse Power Test - Cton
PF & Reverse Power Test - CtapT
PF & Reverse Power Test - CTon




PYKOBOZCTBO MO 3KCMJTYATALUUU

Anbetep MeTpoHuka

XXYP COBb

OATA  BPEMA DA3bI
20/01/06 16:23:02 A C
20/01/06 16:24:10 A C
23/02/06 08:04:26 A C
30/03/06 14:56:14 C
31/03/06 07:25:40 A C
14/04/06 03:50:22 C
19/04/06 10:56:38 A C
13/05/06 07:16:35 A
19/05/06 14:57:42 A C
21/05/06 17:15:41 C
24/05/06 05:53:27 C
24/05/06 05:53:31 A C
25/05/06 15:58:10 A
25/05/06 15:59:34 A C
28/05/06 17:12:52 C
28/05/06 17:12:53 A C
28/05/06 17:12:54 A
29/05/06 22:19:57 A C
01/06/06 05:02:43 C
05/06/06 09:29:24 A
07/06/06 03:27:31 C
07/06/06 03:27:32 C
15/06/06 17:05:11 A C
15/06/06 17:05:41 A C
19/06/06 18:03:09 A C
21/06/06 15:01:18 C
22/06/06 00:35:44 A
23/06/06 15:41:27 A C
23/06/06 15:41:32 A C
29/07/06 03:26:33 C
13/08/06 13:45:43 C
14/08/06 18:06:20 A C
20/08/06 05:13:26 C
24/08/06 02:52:00 A
02/10/06 10:21:18 A
02/10/06 10:26:48 A
02/11/06 15:59:40 A C
10/11/06 10:26:51 A C
23/12/06 12:07:27 A C
25/12/06 00:49:09 A C
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--- TPAOUK HATPY3KN KAHAN A [MOCJIEOHME 96 MHTEPBAJIB] KWH-MTP ---
15:30 --—--- 00000 00000 00000  00000* 00000
18:30 00000 00000 00000 00000 00000 00000
21:30 00000 00000 00000 00000 00000 00000

Bck 04/02/07 O6wee: 0 Huz: 00000 B 16:00 Muk: 00000 B 16:00

00:30 00197 00277 00306 00273 00286 00264
03:30 00142 00131 00126 00124 00029 00001
06:30 00000 00000 00000 00000 00000 00000
09:30 00000* 00000 00000 00000 00000 00000
12:30 00000 00000 00000 00000 00000 00000
15:30 00000 00000 00000 00000 00000 00000
18:30 00000 00000 00000 00000 00000 00000
21:30 00000 00000 00000 00000 00000 00000

MHpg 05/02/07 O6wee: 2156 Hma: 00000 B 06:30 Muk: 00306 B 01:30

00:30 00000* 00000 00000 00000 00000 00000
03:30 00000 00000 00000 00000 00000 00000
06:30 00000 00000 00000 00000 00000 00000
09:30 00000 00000 00000 00000 00000 00000
12:30 00000 00000  00000* 00000 00000 00000
15:30 00000  -----  —=em e e e

Btp 06/02/07 O6uiee: 0 Hna: 00000* B 00:30 Muk: 00000* B 00:30

96 30 MWH.MHTEpBanoB OKOH4eH B BTp 06/02/07 15:30

Hus: 00000 wmnynsc B Bek 04/02/07 16:00 WHT-0B € COOBIT.: 4
Muk: 00306 wumnynbe B MHA 05/02/07 01:30 MepenonHeHne: 0O
O6Luee: 2156 nmnync

O6was arHepr:  0.11

Muk mowHocT:  0.0306 kW-I1p

--- FTPAOVIK HAPY3KW KAHAJ B [MOCJIEOHUNE 96 MHTEPBAJIB] KWH-Bbif, ---
15:30 - 00385 00327 00306 00260* 00265
18:30 00221 00288 00308 00343 00334 00342
21:30 00283 00281 00273 00280 00271 00363

Bck 04/02/07 O6uwiee: 5130 Hua: 00221 B 18:30 lMNMuk: 00385 B 16:00
00:30 00066 00000 00000 00000 00000 00000

03:30 00000 00000 00000 00000 00001 00006
06:30 00022 00066 00114 00101 00040 00053

87




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

09:30 00066* 00072 00067 00076 00104 00111

12:30 00126 00131 00147 00155 00223 00387
15:30 00386 00344 00371 00383 00379 00312
18:30 00311 00303 00299 00292 00394 00491
21:30 00477 00488 00488 00492 00473 00508

MHp 05/02/07 O6Lwee: 9325 Hua: 00000 B 01:00 lMuk : 00508 B 24:00

00:30 00502* 00524 00533 00535 00530 00527
03:30 00530 00515 00513 00522 00520 00508
06:30 00501 00497 00483 00499 00475 00462
09:30 00350 00560 00643 00652 00640 00710
12:30 00751 00783  00848* 00877 00907 00850
15:30 00876 - = - e e e

Btp 06/02/07 O6wee: 18623 Hn3: 00350 B 09:30 lMuk : 00907 B 14:30

96 30 MUH.MHTEpPBAaNoOB OKOH4YeH B BTp 06/02/07 15:30

Huna: 00000 umnynse B MHA 05/02/07 01:00 WHT-0B C cO6bIT.: 4
Muk : 00907 wmnynbc B Btp 06/02/07 14:30 [MepenonHexve :0
O6Lee: 33078 nmnync

O6uasn aHepr :  1.65

Mk mowHocT: 0.0907 kW-Bbig

-- TPAOUK HAFPY3KWN KAHAN C [MOCNEOHVE 96 MHTEPBAJIB] KVARH-MTP --
15:30 ----- 00000 00000 00000  00000* 00000
18:30 00000 00000 00000 00000 00000 00000
21:30 00000 00000 00000 00000 00000 00000

Bck 04/02/07 O6wee: 0 Huz: 00000 B 16:00 Muk : 00000 B 16:00

00:30 00000 00000 00000 00000 00000 00000
03:30 00000 00000 00000 00000 00000 00000
06:30 00000 00000 00000 00000 00000 00000
09:30 00000* 00000 00000 00000 00000 00000
12:30 00000 00000 00000 00000 00000 00000
15:30 00000 00000 00000 00000 00000 00000
18:30 00000 00000 00000 00000 00000 00000
21:30 00000 00000 00000 00000 00000 00000

MHp 05/02/07 O6uwee: 0 Hua: 00000 B 00:30 IMuk : 00000 B 00:30

00:30 00004* 00003 00000 00000 00000 00000
03:30 00000 00000 00000 00000 00000 00000

88
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06:30 00000
09:30 00002
12:30 00000
15:30 00000

00000
00000
00000

00037 00036 00018
00000 00002 00006
00000* 00000 00000

Btp 06/02/07 O6uwee: 132 Huz: 00000 B 01:30 MMuk : 00037 B 07:30

96 30 MUH.MHTEpBaNoB okoH4eH B BTp 06/02/07 15:30

Hu3: 00000 wmnynbc B Bek 04/02/07 16:00 MHT-0B € cobbIT.: 4
Mvk : 00037 wmnynse B Btp 06/02/07 07:30 MepenonHexve :0
O6Lee: 132 nmnync

O6uas aHepr :  0.01

Muk mowHocT: 0.0037 kVAR-ITp

-- FTPAOUK HAFPY3KW KAHAN D [MOCJIEOHVE 96 MHTEPBAJIB] KVARH-Bbig --

1530 - 00186 00108 00139  00146* 00147
18:30 00179 00190 00150 00086 00080 00128
21:30 00115 00085 00086 00108 00063 00087

Bck 04/02/07 O6uee: 2083 Hua: 00063 B 23:30 lMuk : 00190 B 19:00

00:30 00181 00223 00159 00193 00219 00207
03:30 00200 00156 00188 00179 00189 00175
06:30 00195 00196 00163 00183 00139 00148
09:30 00222* 00214 00227 00235 00237 00220
12:30 00267 00246 00236 00224 00171 00155
15:30 00168 00199 00142 00104 00084 00086
18:30 00128 00141 00155 00151 00099 00191
21:30 00166 00136 00117 00083 00057 00031

Mug 05/02/07 O6uee: 8185 Hua: 00031 B 24:00 lMuk : 00267 B 12:30

00:30 00004* 00054 00076 00085 00093 00086
03:30 00088 00106 00127 00152 00138 00127
06:30 00133 00175 00013 00000 00000 00000
09:30 00025 00042 00016 00018 00004 00038
12:30 00044 00030  00067* 00093 00114 00158
15:30 00172  ——- = - e e e

Btp 06/02/07 O6wee: 2278 Hwzs: 00000 B 08:00 MNuk : 00175 B 07:00

96 30 MUH.MHTepBanoB OKoH4YeH B BTp 06/02/07 15:30
Huna: 00000 umnynsc B Btp 06/02/07 08:00 MHT-0B C cO6bIT.: 4
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Muk : 00267 wnmnynbe B MHA 05/02/07 12:30

O6Lee: 12546 umnync
O6Lwas aHepr :  0.63

Mk molHocT: 0.0267 kVAR-BbIf

_______________________ CMELIMATBHAS MIHOOPMALIVS

METER ID: 0001073670
ACCOUNT: T/C 110 kB

Twun cyetymnka : A2R1 R2.4
Pa6o4asn yacTtoTa 150y
KYZ Oenvten: 1
MporpammH doyHKL, : TOU
Howmep ycTpoiic: 18

Scratch Pad ID:

Kh: 001.200 Wh Ha o6pT
Ke: 000.050 Wh Ha nmnync
Kd: 000.100 W Ha nmnync

KH MHO®OPMALINA

MNepenonHeHune :0

Howmep npor: 000
MporpammucT : 7712

Yacbl cyeT4uK: BHYTpeH KBapy,
KT : 1.00

KH :1.00

O6LLMiA KoadbpULIMEHT : 1

Mmnync/O6opot  (U/O): 24
Pa3psgH mowHocTu(XKKW): 4
PaspspgH aHeprum (KKW): 2
KT :1.00

KH :1.00

06wt koahrLmeHT : 1

3ABOACK YCTAHOBK
METER ID: 0001073670 Bepcus namsitn : 03
Kh: 001.200 Wh Ha o6opoT DSP Bepcus EF JE
Wmnync/O6opot  (W/O): 24 PowerTools 3aBoackoin Koa:

Ke: 000.050 Wh Ha umnync

Kopgp! : 00 00 00
02 E5 AA 53 00

——————————————— ONPEOEJNIEHNA MOLUHOCTWU U CMEL XAPAK-KI

020100004A45, 020100000000
020100000000, 010100000108
020100000102, 02010000011F

YcTaHoBK:

Push Button Clear Enabled
3almTa oT 3anucu

MHTepBan MOLLHCT: 30 MuH C6poc npu cmeHe ce3oHa : No
MopuHTepBan: 30 MuH Tun domkcaumm cymm mMolH: AT RESET
Wutepsan TecT: 30 MuH Tun pa6oTbl : TOU

MopguHTepsan TecT: 30 MuH MoLuHocTb Mo akcnoHeHTe: No
MoLwHocTb neperp: .0000 Mepviog aBTouTeH: 1 JEHb MECHALA
Brnokunp pacyeta mowjHocTn: 0 MuH C6poc MoLHOCTKM nocne aBToqT: Yes
MuHumM nopor npon nutad @ 1 MuH CurHanusauus o pesepce : No
Broknposka kHornku copoc : 0 MuH
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--------------------------- N3MEPAEMBIE MAP-PbI
Onumn XXKKN : TOU
M3mepsiemble nap-pbl (AHeprus u MowwHocT): kW-MT1p  kW-Bbig

Mopor gns pene ynps Harpy3k : KW-Tp

------------------------ XY W ST\ 2V ——

[OnuHa nHTepBana: 30 MuH Yucno gHen xpaHeH: 71
Macwtab kKoadpd : 1
Kanan A: kW-lTtp Kanan B: kW-Bbig
Kanan C: kVAR-TTtp Kanan D: kVAR-Bbig

-------------------------- OMNPELOENEHNA ®JTATOB
MakcumanbsHoe vucno gnar : 40

ONATU (@ YIN):

®narn npon nutaHnsa : Y
®nar cMeHbl BpeMeHn @ Y
®nar pexuma Tect Y
®nar c6poca moLHocTu: Y
onunn PENE
OyHKunK pene : KYZ Mopor no Tapudy A: .0000
Bbixon KYZ B pexum TECT: Yes Mopor no Tapudy B: .0000
Mopor no Tapudgy C: .0000
Mopor no Tapudy D: .0000
——————————————— OMPELEJIEHMA CE30HOB U/ TUMOB OHEW
OHN | BUMA (0) JIETO (2)
Yucno ce3doHoB : 2 |
BOCKPECEH | PABOEHb PABOEHb
NMOHEO | PABOEHb PABOEHb
CE30OH | KAK CE30OH BTOPHMK | PABOEHb PABOEHb
------- [ CPEOA | PABOEHb PABOEHb
0 |3uma (0) YETBEPI | PABOEHb PABOEHb
| NATHULUA | PABOEHDb PABOEHb
2 | 3uma (0) CYBBOTA | PABOEHb PABOEHb

I MNPA3OHVK | PABOEHb PABEHb




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

TAPN®H 30HbI
Tapud ansa nepexoga vepes 004: A

0 PABEHb 00:00 A Off

MOBTOPAIOLL OATHI
HeonpepeneHo
—————————————————————————— HEMOBTOPAIOLL OATbI
HeonpegeneHo

HACTPOWKU KK
Bpems dumkc napam.: 8 Cek OTo6paxatb Hynn Ao 3Hady umgp .. Yes
®opmart gatbl Ha XKKW : OeHb-mecuy-Top lMpepgynpexpeHne kak owmbka @ No
PaspsgH aHeprum OKKN): 6 OcrTaBLumecs nap-pbl Ang Boibopa  : 24

PaspsgH mowHocTn(PKKN): 6
OT06p AaH npepd yYteHns: Ecnn ectb
OT06p AaHHbIX Npeq ces: Ecnun ecTb
MeTkun HopmanbsHoro pexuma : Yes
MeTkn Bcnomorar pexuma :  Yes
MeTkn pexuma Tect : Yes

HOPMAJTbHbIN PEX

HOM ID. M4 HOM ID nMM4A
1 1 Tekywasn pata 7 501 kVARh-Q1
2 2 TekylLiee BpeM 8 502 kVARh-Q2
3 100 O6wwme kWh-M1p 9 503 kVARh-Q3
4 101 Tapdp A kWh-Ttp 10 504 kVARh-Q4
5 200 O6Lne kWh-Bbig 11 888 Tect KK
6 201 Tapd A kWh-Bbig,

--------------------------- BCTMOMOTAT PEX XKKM

HOM ID. nva HOM ID 213!
1 110 MY O6wme kKWh-TTp 13 *  ®3 A HanpsoxH
2 111 1Y Tapd A kWh-Ttp 14 *  ®3 B HanpsxH
3 210 MY O6wme kWh-Bebig, 15 * ®3 C HanpsixH
4 211 N4 Tapd A kWh-Bbig 16 * @3 A Yron gasbl HanpskeH
5 511 M4 kVARh-Q1 17 * ®3 B VYron dasbl Hanps>eH
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6 512 N4 kVARh-Q2 18 * ®3 C Yron ¢asbl HanpseH
7 513 M4 kVARh-Q3 19 * ®3 A Tok
8 514 MY kVARh-Q4 20 * ®3 B Tok
9 611 Tapcp A Max kW-Itp 21 *®3 C Tok
10 621 Tapd A Max kW-Bbig 22 * ®3 A Vron dasbl Toka

11 711 MY Tapd A Max kW-1p 23 * ®3 B Yron asbl Toka
12 721 MY Tapd A Max kW-Bbig 24 * ®3 C Yron ¢hasbl Toka

PEXXUM TECT
HOM ID. M4A HOM ID NM4A
1 1 K-Bo nmnync 4 4 kWh-MTp
2 2 Mpeg NHT MwH KW-Ttp 5 5 kWh-Bbig
3 3 Mpep VT MwH KW-Bbig

MOOEMHBIE Ornunn

®dann mogeMHbIx onpegenH: MU

AstooTtBeT: BCEIOA Anbha-mogem ckopc: 9600
3BoHOK nocne Bbi3oBa: No Makcum 3agepx : HaqansH = 10
Yumcno 3BOHKOB : 1 MoBTOp = 5

Ctpoka uHuumanuzauum  : [&F&COEOQO ]

MrHopuposatk curHan CD npu ninumanusaumm mogema: No

Tun 3BoHKa PacnucaHue 3BOHKOB  TenedOoHHbIN HoMep

1) Kommepu HET HET [ ]
2) Curun HET [ 1

------------------------- KPUTEPUU CUTHATTN3ALINN  -----mmmmmmmmmmm e
OLUNBKMW: MPEAOYIPX: OJIATA :
MepeHoc WHponkaTop Han: 'H 3akaHumBaeTcs:

Owmwmka KBapua Hwn3 6artapes: ABTOYTEH:
KHTCcymMmma namstu: BHyTpeH wuHa : Py4Hoi c6poc
BHeluHee Bo3gelic: Pesepc aHeprum: Mopor ynpas Harp:
AnnapaTHasi COBMeCT : Cepsuc /PQM Tect: N

BHyTpeHHss WwuHa : MouHocTb neperp: N

222222
Z2zZzZ2z2

z2zZzzZ2zzZZz
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--------- YCTABKW MOAOYNA NMOPOIn
®ann noporos : 5A100V3T

TECTbl KAHECTBA WNHOWKALNA MUHUMATIbH OOMNYCTUMbIE ®A3A
OHEPT U MPEOYMNP PENE  OJIMTENbH 3HAYEHMA  ABC
Service Voltage Test Hus Het 0 mnH  OTKIIOHEeHWe HanpsbkeH Bce
Low Voltage Test Hus Het 1 MrH  Hus: 90.0 % Nom. AC
High Voltage Test Muk Het 1 muH Tuk: 110.0 % Nom. AC
PF & Reverse Power Test Hus Het 1 MmH  OTKIOHEHMe Toka A,C
Low Current Test Hus Het 1 MuH  OTKNOHeHWe Toka AC
Power Factor Test Both Het 1 MuH  OnepexH: 0.80 AC

OrtcrasH: 0.50
2nd Harmonic Test Muk Het 5wmuH TMuk: 0.50 Amps AC
THD Current Test Munk Het 5wMuH Tuk: 15.0 % Fund. AC
THD Voltage Test Muk Her  5wmmH Tuk: 6.0 % Fund. AC
[Mopor nposana Hanps>xeHus : 89.0% HomwuHan

HOnutensHocTb nposana: MuHumym: 31. MUAMCEKYHAbI
Makcumym: 3000. MUANUCEKYHADI

———————————— XAPAKTEPUCTUKW TECTOB HAMNPSAXXEHNA N TOKA
®arin noporos : 5A100V3T

TecT HanpsxeHus TecT ToKa
BeinonHenve : AUTOLOCK TecT peBepca aHeprum no a3 A,B,C: Y
MopTatueHbIN Anbda :N [rana3oH namepenunin Toka
HonycTt 4yepepos: ABC, CBA - MuHumym: 0.01% 20 A
[Moporn no Hanps>keHuo - Makeum @ 30.00% 20 A
- MuHnmym: 60.0% HomuHan
- Makcum : 150.0% HomuHan DA3A OA3A DA3A

A B C
HwxH nopor(% 20 A) 0.50 050 0.50
Mopor oTcT.COS® 025 025 025
Mopor onep.COS® 025 025 0.25
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--------------------- HOMWHATIbHBIE MAPAMETPbBI CETU  ---enmememmememmemeeee

A ©A3A B ®A3A C ®A3A
HwxHuii nopor Toka 0.100 Amn 0.100 Amn 0.100 Amn
Vbl ¢as (U) -HeT- 60.00 Degs  300.00 Degs
Mopor oTcTatoero COS® 0.25 0.25 0.25
Mopor onepexatoiero COS®  0.25 0.25 0.25
CwvrHanusaums o peeepc: Yes Yes Yes
HomwuHan casbl HanpsiXeH 100 % 100 % 100 %
YcTaBka Hynsa Toka: 0.002 Amn Mopor: 88.970 Bonbt
MakcumanbHbin Tok: 6.0 Amn Homunan Hanpsk.:  100.0 Bonbt

Tun cetn: 3 Tpeyr , ABC, 2 anemeHTa

-------------- TAVMEPbI 1 COBbITUSI TECTOB MOAYSIA MOPOM  -ecemmemeeeeee
HOM WM$ TECTA: ABB Standard 1 KON-BO CYMMAPHOE BPEMSI  PENE

1 Service Voltage Test 0 0 gHm 00:00:00 No
2 Low Voltage Test 2 0 oHn 00:08:28 No
3 High Voltage Test 0 0 gHn 00:00:00 No
4 PF & Reverse Power Test 27122 1034 gHn 13:09:12 No
5 Low Current Test 32767 194 gpHn 20:41:42 No
6 Power Factor Test 32767 1008 gHn 12:40:30 No
7 2nd Harmonic Test 0 0 gHm 00:00:00 No
8 THD Current Test 21444 353 gHn 08:23:03 No
9 THD Voltage Test 11 0 oHn 01:22:58 No

Mpenynpx: Het
OASA A OABA B @OA3AC

O6LLee Konuy NpoBasioB HanpsixXH 147 0 269
O6Lan anuTensbH NpoBanoB HanpskH(cek )  38.7 0.0 94.6
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OnuncaHme cekun oT4yeTa
1 OBLUAA HYACTb

- METER ID - 3aBoAcKOV HOMEP CHETUMKA;
- ACCOUNT - Mone, B KOTOPOM 0ObIHHO YKa3bIBAETCA MECTO YCTaHOBKM
CYeTUMKa;
- Tun cyeT4mKa - BbiBOAWTCA TUM CYETYMKA;
- ®auin - YkasbiBaeTcs dain dopmara otyera;
- Mporpam ID - Homep nporpamMmbl, 3arpy>eHHOW B CHETHUK;
- Hom nporpm - Homep nporpammumcTa;
- MporpammHoe o6ecn.- Bepcusi nporpammbl YAIM-a;
- JlononHuTe BO3MOXHOCTH:
Ipach. Harpy3K: Yes - IMeeT nn CHETYNK BO3MOXHOCTb
HakonneHuns rpadmvka Harpy3sku;
TecTbl KayecTBa anekTpoaHeprum: Yes — OCyLLECTBNAETCA NN CHETYUKOM KOH-
TPOSb Ka4ecTBa ANEKTPOIHEPrun;
Mopem: Paclump - cHeTumk MOXeT ucnonb3osatb HAYES-mogem.

2 TEKYLUWME YCIiOoBUA

- Jata PC - [lata 1 Bpemsi KOMMbOTEPA B MOMEHT CBSA3M CO CHETHUKOM;
- [laTta cyeTymKa - [lata 1 BpeMs cHeTYMKa B MOMEHT CBA3W C HUM;
- 3uma unu Jleto: - Bo3MOXHbI ABa TUMNa BPeMEH cyeTymKa:
3UMA - 3umHee Bpems;
JIETO - JleTHee Bpewms;
- [leHb rofa - MNopsgkoBbIn HOMep AHA € Havana roga no KOnmaHckomy Kanengapio;
- Bucok Mo - BucokocHsin (Yes) nnu HeBucokocHbin (No) ropg;
- Anbdpa-mopem ckopc - CKopocTb 06MeHa Mo UMGPOBOMY MHTEPENCY CHETHUUKA;
- Ce30H - Ce30H, AENCTBYIOLLMIA HA MOMEHT CBA3Y;
- Tapcp - TapudHasn 30Ha HA MOMEHT CBAA3Y;
- [leHb Hepenu - [leHb HeleNIn Ha MOMEHT CBA3M;
- Pene ynpaB Harpy3k - CocTosiHve pene ynpasneHus Harpy3kow;
- Mopynb “Moporn” - On: BkntoveH mogynb “TMoporn”;
- Tect TMNa cetn - Yes: TeCcT HanpsXXeHWs CETV MPOVAEH YCNELLHO.

3 KH NHPOPMALUNNA CYMMAPHAA

- Kh: 001.200 Wh Ha 060p - BHYyTpeHHWIN KOIULIMEHT CHETUMKA,

onpenensiemMbli Mpu KannmbpoBke;

- Ke: 00.050 Wh Ha umnynbc - KoadpdmumeHT ana nepecyera MMnynbCoOB, HAKOMEH-
HbIX Ha MHTepBasne Npodunsa Harpy3ku, B S3HEPTULO;

- Kd: 000.100 W Ha umnynbc - KoapdurumeHT Ana nepecyera MMmnysbCoB, HAKOMEH-
HbIX Ha MHTEpBane yCpefHeHUs, B MOLLHOCTb.
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Ons nepesona MMnynbcos rpaqlea Harpy3kum B MOLLHOCTb UCMNOJb3yeTCca q)opmyna

Ke x N
T

(B.1)

roe N - Konm4yecTBO MMMYNbCOB HAa UHTEpBane;
T - ANUTENbHOCTb MHTepBana rpaduka Harpy3ku B 4acax.
Hanpvmep, KonM4ecTBO MMNYNbCOB, HAKOMMEHHbIX HA UHTepBane rpadmka Harpysku,
N=1342 umn, gnutensHocTb MHTepBana T=30 MuH (1/2 4), Torga

0,05 x 1342

P= T =134,2 (B1)
- KYZ Oenuten: 1 - BoiBOAUTCA 3anporpaMMUPOBaHHbIV B CHETHUKE AeNUTENb YacTo-
Tbl KYZ - uMnynbCcoB;
- Umnync/O6opoT (U/0): 24 - Konn4ecTBo MMNYNbCOB HA OAMH 060POT AMCKa;
- NHTepsan mowHeT: 30 MuH - iHTepBan ycpefHeHVst N3MepeHnst MOLLHOCTY;
- UuTepBan TECT: 30 MuH - ViHTepBan ycpeaHeHUss U3MEPEHNS MOLLIHOCTU B peX1mMe
«TECT»;
- KT - KoathdumumeHT TpaHcopmaumm TpaHchopmaTopa Toka;
- KH - KoathdmumeHT TpaHcdopmaLmum TpaHcopmaTopa HanpsXeHus;
- O6wwmn koathchbmumeHnT: 1 - BbiBogutc 06LWMIA KOIhPULIMEHT TpaHcopmaLumm
KHeKT.

CTATYC

- Owmn6kKu: Het - BbiBOAATCSA OLLIMGKK, €CIM OHM 6biny 3adMKCUPOBaHBI;
- Mpepynpx: MOPOIU - BeiBogsaTCcA BO3HMKLUME NpeaynpexaeHuns;
- 3aBopacKom kopa: - CnyxebHas nHdopmauus;
- ®naru: - IHcopmMaumsa o nponsoLlefLumx cobbITUaX, Hanpuvep,

'H OKOH - rpadwk Harpy3kun 3akaH4nmBaeTcs;

ABTOMYTEH - cyeTu4nk npon3Ben aBTOHTEHME;

MPOM MUT - oTknto4YeHne NuTaHus;

CBPOC - 6b1n1 3adhmKcnpoBaH c6poc MOLLHOCTY;

CMEHA BPEMH — koppeKTrpoBKa BpeMeHW;
- Tun cBA3K: - YKa3biBaeTCA TUM CBA3M NPU MOAEMHOW CBA3W CO CHETHUKOM:
OnNTUYCK — CBA3b Yepes3 ONTOMnopT;
- Mopgem mHMuManu3upoBaH: - [pou3Bogmnack («Y»), unu HeT («N») cyeTymkom
MHULManu3aumns Moaema;
- O6wee np nut: 4 [HK 03:34:19 - CymMMapHOE KONMMYECTBO OHEN, YaCOB, MUHYT U
CeKYHA, OTKMIOYEHWI MUTaHus;
- Mocnep npon nut c: - [lata 1 Bpemsi NocrieAHero OTKMYEHNA NUTaHns;

no:

97




PYKOBOZCTBO MO 3KCMJTYATALUUU Anbetep MeTpoHuka

S5 COBbITUNA

- OHeit nocne nocnep umn: 1 - Konv4ectso gHeR, npolledwmx nocsie nocnegHero
BbIJ@HHOI0 UMMyNbCa;

- OHen nocne nocn c6poc: 14 - KonvyecTBo fHe, NpoLUefLLmnx nocre nocnegHero
cbpoca;

- O6Lee Konn4ecTBO cBAA3en: 87 - ObLLee KONMYECTBO CEAHCOB CBA3U CO CHETHMKOM;
- Yucno c6pocos: 0 - O6LLee KONMHYECTBO COPOCOB;

- UameH paHH: No - [por3Boaunoch nm N3MEHEHNE KOMMEPYECKUX OaHHbIX;

- YpoBHU naponeii: 3 - KonnmiectBo appeKTUBHbIX YPOBHEN AOCTYNA;

- Mocn o6p MP1: 06/02/07 15:44 - [lata n BpemMs nocnegHen CBA3nN C ypoBHEM AOCTY-
na 1 (Tonbko 4TeHwue);

- Mocn o6p MP2: 06/02/07 13:00 - [aTa 1 Bpemsi NOCNefHeln CBA3M C YPOBHEM AOCTY-
na 2 (Kommep4yeckoe 4TeHue);

- Mocn o6p MP3: 20/12/02 17:34 - [lata n Bpems nocriegHen CBA3n ¢ ypoBHEM AOCTY-
na 3 (MonHbI gocTyn);

- flata cMmeHbI nporpam: 20/12/02 - [lata nocnegHen MogndukaLumm nporpaMmmbl Uim
ee COCTaBHbIX YacTen;

- Oata c6poca mowHc: 01/02/07 - [Jata nocnepHero cé6poca MakcvMarnbHOM MOLL-
HOCTU;

- Oara mogucpmkauymm: 06/02/07 - [ata nocnegHero nameHeHns napametpoB XK
CYETUMKa;

- K-Bo npon nutaHus: 15 - O6LLee KONMYECTBO OTKITIOYEHUA MUTAHUSA Ha CHETUMKE.

6 TEKYLUEE YTEHUE

B paHHOM cekuuun npeacTaBneHbl:

Oneprua (kWh - Trtp, kVARh no kBagpaHtam, kWh - Bbi) B TapudHbIX 30Hax.
MakcumanbHas mMoLHOCTb (Makc MOLLIHOC) COOTBETCTBYIOLLMX MEPEMEHHbIX, 3aduk-
cupoBaHHas B Tapudhax. [ata v Bpems dukcaumm MakCMMasnbHOW MOLLHOCTH.
CymmapHas MakcmmarsbHasi MoLHOCTb - CyM. MoLHocT.

7 NMPEAObLIAOAYLIEE YHTEHVE
B cexkuvv MPEABIAYLWEE YTEHUE npenctaBneHbl faHHblE aBTOYTEHUS.
8 MAPAMETPBbI CETU

B cekumn MAPAMETPbI CETWU npuBoasTcs 3Ha4YeHUsi napaMeTpoB CeTU, U3MEpPEH-
Hble BO BPEMS YTEHUSA OaHHbIX CO CHETHMKA.

9 XKYPHAJ1 DJIATOB

B cekuun XXYPHAJT ®JIAFOB npefcrtaeneHa pacnedaTtka KypHana CobbiTuid, B
KOTOPOM 3ahuKCUPOBaHbI AaTa 1 BPeMsi NPOUIOLLEALLNX COObITUN.
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>KYPHAJ1 COBbITUA (NMPOBAJ10B)
B cekummn XXYPHAJ COBbITUN npusoasTcs MpoBasibl HAMPSHKEHUS MO hasam.

FPADPUK HAFrPY3KU

pachuk Harpyskn B OTHETE COCTOUT M3 TabMULIbI UMNYNbCOB, HAKOMIEHHbIX B UHTEP-
Banax (B AaHHoM cnyyae 30-M1HYTHbIX). B neBoi YacTv Tabnuubl pa3melleH ctonéew,
BPEMEHW ANs NPUBA3KN MHTEPBAsIOB.

Ecnn BmecTo yncna nmnynbcoB B MHTepBane npucytcteyeT Hagnucb “TMEPEMONH”,
TO 9TO 03HA4aEeT, YTO KOMYECTBO UMMYNbLCOB 6onbLue 32765.

B aTtom cnyuae, cnepyeT BBecTM MacliTabHbll KosdduumeHT B Passutue
nporpamMmm>Mopgudurkaumsa>paduk Harpy3ku.

[MpucyTcTBME NOCne MMMNYNbLCOB B MHTEPBAse CMMBONA “*” 03Ha4YaeT, YTO Ha MHTepBa-
e 6bIN10 3ahMKCMPOBaAHO COBLITUE, KOTOPOE MOXHO yBUAeTb B XKypHane CobbITui.
“O6Lwee” - Bcero nMmnynbCcoB 3a CyTKW;

“Hu3” - MuHMMarnbHoe Konm4ecTBO UMMNYNbCOB B UHTEpBane 3a CyTku;

“TK” - MakcumanbHoe KonM4ecTBO MMMNYNbCOB B MHTEpBarne 3a CyTKu;

B HuxHen yactu cekumm TPA®UK HATPY3KW npusoauTtcs ceogHas nHopmaLms no
CUYMTaHHOMY rpaduKy, Kyaa BXOAAT:

“Huns” - MMHMManbHoe KONIMHYeCTBO UMMYNbCOB BO BCEM rpadhvke Harpy3Kku;

“TnK” - MakcnmanbHoe KONmM4ecTBO MMMYNbCOB BO BCEM rpadvke Harpysku;
“O6Lee” - Bcero nmnynbcoB Bo BCeM rpachuke Harpysku;

MUK MOLWHCT: - MakcvmanbHasi MOLLHOCTb, 3apermcTpvpoBaHHas B CHMTaHHbIX
WHTepBanax;

O6Lan aHepr: - SHeprus Ha BCEX CYUTaHHbIX MHTepBanax;

NHT-0B ¢ cO6bIT.: - KonnyectBo MHTEpBAIOB, B KOTOPbLIX 6bINO 3ahMKCMPOBaHO
Kakoe-nmbo cobbITuE;

MepenonHeHue: - KonnyecTBo MHTEPBASOB, B KOTOPbIX KONIMYECTBO MMMYNbCOB Npe-
BbICUSI0 Yncno 32765.

Wk

CNEUWMAJTIBHAA NHPOPMALUNA

[aHHas cekumsi MoYTM MOMHOCTBLIO NOBTOPSET copepxanue cekunm OBLLAA YACTD,
3a UCKIIOYEHNEM [OMONMHUTENbHbIX NONEN:

- Pa6ouas yactoTa: 50 Hz - HomumHanbHas 4actoTa cyeTymKa;

- Yacbl cyeTumK: - BHyTpeHHUI Keapl;

- KT - KoahpmumeHT TpaHcdhopmauumn TpaHcdopmaTopa ToKa;

- KH - KoadhdpmumeHT TpaHcdopmaumm TpaHcopmaTopa HanpsXXeHus;

- KoadpcpuumeHT tpaHcd: 1 - BbiBOAUTCH 06LMIA KOIDPULMEHT TpaHchopmaLmm
KHeKT, 3agaHHbIn Npy NporpaMMMpoBaHny cHeTYmKa.
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KH MH®OPMALIA

[aHHasa cekumsa noMumo MHdopMaumm, cogepxatuencs B cekumm KH CYMMAPHASA
NMH®OPMALIUA, BknioyaeT B cebs cnepytoLimne nons:

- Pa3psaH mowHoctn (XKKW): - KonmyecTBO 3HaKOB Mocnie AeCATUYHOM TOYKM ANs
OTOOPaXKEHNSI MOLLHOCTY;

- PaspsagH aHeprumn (XKKMW): - KonnyecTBo 3HaKOB nocsie 4eCATUHHOW TOYKN AN1s OTO-
6pakeHns aHepruu;

- KT - KoathmumeHT TpaHcopmaumm TpaHcopmaTopa Toka;

- KH - KoadhdpmumeHT TpaHcdopmaLumm TpaHcopmaTopa HanpsKeHus;

- 06wmi KoadppuLMEHT: 1 - BbIBOAUTCS 06LLMIA KOSPPULIMEHT

TpaHcdopmauumn KHeKT.

3ABOOCKUE YCTAHOBKU

[aHHas cekuus cofepXWT 3aBOACKME YCTAHOBKU, T. €. MHhopMaLuio, KoTopas 3anm-
CbIBAETCS B CHETYMK MpPW ero KanvMbpoBKe Ha 3aBOAE-U3roTOBUTENE W KoTopas He
MOXET ObITb M3MeHeHa Mpu NnepenporpaMMmpPoOBaHNM CHETHMKA.

OMNPEAOEJIEHNA MOLLIHOCTHU
N CNELU XAPAKTEPUCTUKN

- NUnTepsan mowHeT: 30 MuH - ViHTepsan ycpeaHeHns MOLLHOCTY B

HOpPMasibHOM PexXunMme;

- NopunTepsan: 3 MuH - dnuHa noguHTepsana (OnpefenseTt anroputm

pacyeta Makc. MOLLHOCTU B peXunMe CKOMb3ALLEro OkHa);

- UutepBan TECT: 30 MuH - [InuHa nHTepBana ycpegHeHUs MOLLHOCTH

B pexume «TecT»;

- NoaunTepsan TECT: 3 MuH -[nuHa nognHTepBana B pexume «TecT»;

- MowHocTb neperp: .0000 - Benu4ymHa neperpysku MoLHOCTU. Ecnu

BENMYMHA MOLLIHOCTW MPEBLICUT 3TO 3HadeHue, To Ha XKKW nossutcsa npegynpexpae-
Hue. 3HadeHus 999999 nnm 000000 3anpeLuaroT 3Ty yHKLUMIO.

- Bnokup pacyeta mowHocTu: 0 MuH - 3agepxka pacHeta MakCMManbHOW MOLL-
HOCTW Mocrne Nofaqy NMUTaHusA Ha cyeT4uk. 3HadeHune “0” paspeluaeT pacyeT cpasy
nocne BKIIOYEHUs NUTaHUS.

- MuHum nopor npon nutaH: 1 MuH - MMHMMAanbHbIV MHTEpBan OTKIOYEHNS NUTaHus,
MO0 UCTEYEHMN KOTOPOro aKTUBMPYETCH 3afepxKa pacHeta MakCuManbHON MOLLHOCTH;
- BnokupoBka kHonku c6poc: 0 MuH - Bpemsi 6510KMPOBKM MOBTOPHOrO HaxaTusi
KkHonkn «CBPOC»;

- Copoc npu cmeHe ce3soHa: No - bynet nu cépacbiBaTbCst MakCMmarnbHas MOLLHOCTb
npv CMeHe CEe30HOB.

- Tun dmkcaumm cymm MolyH: - OTobpaxaeTca TN uKcaumm CyMMapHON MOLL-
HOCTHW.
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- Tun pa6otbi: TOU - MHoroTapudHas nporpamma; DMD - ogHoTapudHas;

- Mepuop aBTOUTEH: - OTOGPaxXaeTcs Bpems MexAay aBTOYTEHMAMU (B OHAX) WUnv
[eHb Mecsua, B KOTOPbI MPOMCXOAUT aBTOUTEHNE;

- C6poc MOLLHOCTM MOCJie aBTOMT: BbINONHATL unM HET c6pPOC MOLLHOCTU Mpu
aBTOYTEHUM;

- KoHTponb peBepca aHeprum: - OTobpaxaTb Unn HeT npegynpexaeHnemM Ha XXKU
(vHovkaumen “FO00100”) n3MeHeHWe NOTOKa SHepruu.

N3MEPAEMBIE NMAPAMETPbI

- Onuum XKMWU: - Vicnonb3yembie dyHKLmn XKKU:

TOU - ucnonb3yeTcs MHOroTapudHOCTb;

DMD - He ncnonb3yeTcs MHOroTapuHoOCTb.
- Usmepsembie nap-pbl (QHeprua n MowHocT): - OTo6paxaeTca BblOpaHHbIA B
onuusax XKW sapnaHT namepeHusa napameTpos;
- Mopor ans pene ynpBe Harpy3k: - BeiBOAUTCA NnapameTp AN ynpaBneHns Harpys-
KOW;
None - pa6oTta pene ynpasneHus Harpy3kow 3anpeLleHa.

FPADPUKUN HATPY3KHU

- AnuHa uHtepsana: 30 MuH - [InvHa nHTepBana rpaduka Harpysku;

- Yucno pgHem xpaHeH: 71 - Yucno gHel xpaHeHus rpadmka Harpy3ku rno BCeM
KaHanaw;

- Macwtab koadhch: 1 - MacLutabHbIi KOahMLUMEHT rpadivika Harpy3ku;

- Kanan A (B, C, D): - Oto6paxaeTtcsl TUn AaHHbIX, 3anvcbiBaeMblX B KaHasnbl rpa-
durka Harpysku.

ONPEAEJNIEHNA DPJIATOB

- MakcumanbHoe 4ucno donar: - OTo6paxaeTcs MakcuManbHOe YUCNOo (hraros,
XPaHVMbIX B NAMATU CHETUMKA;

- TUMNbI ®JIAFOB: - CuMBONOM «Y» OTMEYEHbI pa3peLleHHbIE AN  perncrpaumu
TUNbI chnaros.

onuum PEJIE

- ®yHKUUM pene: - DyHKUMA NporpaMmmMmpyemMoro 2-ro perne:

KYZ - Bblga4a nmMnysnbCcoB;
- Boixog KYZ B pexxum TECT: - Otobpaxaetcs, 6ygetr nu Bbixog KYZ B pexumve
«TECT»;
- Mopor no tapudpy A (B, C, D): .0000 - Oto6paxaeTcs NoporoBoe 3Ha4eHne MOLL-
HOCTV B KaXX[0/ TapudHOIN 30He (N0 BTOPUHHOW CTOPOHE U3MEPEHMS), MPeEBbILLEHNE
KOTOPOro 3acTaBnsfeT 3aMblKaTbCs pene ynpasieHUst Harpy3Kow.
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OMNPEOEJSIEHNA CE30HOB U TUNOB OHEN

- Konun4yecTBo ce30HOB - MakcrMasnbHOe YNCNO Ce30HOB, OnpeaesieHHbIX B
nporpamme.

B Tabnuue gaHHOM cekumm oTHeTa OTPaXKEHO ONpefesieHne oHer Hegenu, BbIXOLHbIX
1 NpasnHMKoB.

TAPU®PHbIE 30HbI

Tabnvua JaHHOW CeKLun OTHeTa COAEPXUT creqyroLume rpadbi:

- CE3 - Ce30H, B KOTOPOM onpefenseTcsa nepeknoyeHne Tapndos (0=3uma,
1=BecHa, 2=neT0, 3=0CeHb);

- TUMN OHYA - Tun gHA, Ana KOTOporo onpedeneHo nepekntoyeHne Tapudos;

- BPEMS1 - Bpems nepeknto4eHns Tapudos;

- TAP® - O603Ha4eHne TapudHoi 3oHbl (A, B, C, D);

- PEJIE - Otob6paxaertcs, 3afaHo Nv 3amblkaHue/pa3mblKaHne pene ynpaBneHus
HarpyskoW no Havasny Hoson TapudHon 30Hbl (ON - 3ambikaHne, OFF - pa3mbikaHuve).

MNOBTOPAIOLLUMECH OATbI

B paHHOM cekumm oTo6pakatoTCH MOBTOPSIOLLMECH AaTbl, KOTOPbIE OMNpenesieHbl B
JlncTe cneumaneHbix gat.

Ta6bnvua cekunn MOBTOPAKOLWMECSHA AATbI coctonT 13 cnegytowmx rpad:

- OATA - [JaTa exerogHo noBTopsitoLLerocs cobbiTus;

- TUM OHSA - Bo3MOXHbI cnegytoLlme Tunbl QHEn:

HOLIDAY - MNpaspHuk;

BEGIN DST - lNepexop Ha neTHee Bpems;

END DST - Mepexop Ha 3uMHee Bpems;

SEASON CH - CmeHa cesoHa (0, 1, 2, 3);

- OEHb HEQEJN - [eHb Hegenu, B KOTOPbIA MPOUCXOAUT NOBTOPSOLLEEeCs COObITUE.

HEMNOBTOPAIOWMECH OATbI

B paHHOM cekuumn oTobpaxkatoTcs HenoBTopsoLmecs gaTbl (Hanpumep, [lacxa), ons
KOTOPbIX AENCTBYIOT CBOW NbrOTHbIE Tapndbl.

HACTPOUKW XKW

B cekunn HACTPOMKMU XXKU 0TO6GPaXeHbI YNpaBnsaoLLmMe MHCTPYKUMM ONs BbiBOJA
napameTpoB, onpegeneHHbix B danne Onummn XKW, Ha nHgmkatop cyeTyumka:

- Bpems chukc napam.: 8 Cek - Bpems, B Te4eHne KOTOPOro napameTp

0CTaeTCs Ha MHAMKATOpPe B HOPManbHOM pexume paboTtbl XKKU;

- ®opmart pgatbl Ha XKKU: Day-Month-Year - ®opmat ansa otobpaxeHus gat;

- PaspsagH aHeprum (XKKW): 6 - Hucno paspsnos Ans 0TOGpaxXeHWs 3Ha4EHWUIN SHepriv;
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- PaspagH mowHoctn (XKKWU): 6 - Yucno paspspoB Ana otobpaxeHus 3HaveHui
MOLLIHOCTW;

- OT06p AaH npep YTeHus: - Becerpa - [laHHble aBTO4TEHUS OTOGPaXaTCA BCEraa;
Ecnu ectb — [laHHblE aBTOHYTEHNSA OTOBPaXaTCs, ECMN OHN ECTb;

- OTo6p AaHHbIX Npep ce3: Beerpa - [laHHble aBTOYTEHUS MPU CMEHe Ce30Ha OTo-
6paxatotcs Bcerga; Ecnm ectb - [JaHHble 0TOGpaXxaroTCs, TObKO €CNU OHW eCThb;

- MeTkn HopmanbHoro pexuma: Yes vnu No - OTo6paxatoTcs Unn HeT TEKCTOBblE
METKW B HOPMarnbHOM PexXuMe;

- Metkn Bcnomorat pexuma: Yes nnm No - OTo6paxaroTcs Unm HeT TEKCTOBblE
METKW BO BCMIOMOraTenbHOM PeXuMe;

- MeTtku pexxum TECT: Yes v No - OtobpaxatoTcs unm HeT TEKCTOBblE METKN B
pexume TecT;

- OTo6paxartb Hynu go 3Hay undp: Yes nnm No - OTobpaxatoTcs Unm HeT Hynu 1o
3HavaLmx undp;

- MpepynpexpaeHue kak owmnbka: No - NpegynpexpaeHne nossnaeTcsa B Havdane npo-
KPYTKM NapameTpoB M He GIOKMpyeT oTobpaxeHne 3HadeHuid; Y - MpegynpexpeHve
6nokmpyeT NpokpyTKy napametpos XKW kogom “Err 000000”;

- OcTtaBluMecs nap-pbl Ans Bbl6opa: 24 - Yucno napameTpoB, OCTaBLUMXCS OISt
BbiBOAa Ha XKKU.

HOPMAJIbHbIV PEXXUM

[aHHas cekumsa copepxuT Habop napameTpos, onpefeneHHbix B Onumax XKKW, koTo-
pble BbIBOAATCHA HA AMCMIIEN cHeTYMKa B HOPManbHOM pexunMe:

- Hom - nopsigkoBbI HOMEP MPOKPYTKX napameTpa;

- ID - ngeHTndmKaTop, BbIBOANMBIA B NIeBOM BepxHeM yriy XKKW Bmecte ¢ Benuin-
HOW NapameTpa;

- UMS1 - HanmeHoBaHue napameTpa.

BCMOMOTATESIbHbIN PEXXUM XXKWN

HaHHas cekums cogepXxuT Habop napameTpoB, onpefeneHHblx B Onuuax XKW, koto-
pble BbIBOAATCA Ha AWCNEN BO BCMOMOraTenbHOM pexumMe (Mpu HaXXatum Ha KHOMKY
“ALT”).

PEXXUM TECT

HaHHas cekums cogepXxuT Habop napameTpoB, onpefeneHHblx B Onuuax XKW, koto-
pble BbIBOAATCA HA AUCMNEN CHeTYMKa B TECTOBOM pexume.
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MOOEMHBbIE onunm

- ®aiin moaemMHbIx onpeaenH: MU - Vvsi dhaiina MofemHbIX onpenesieHunii;

- ABTOOTBET: - YCTaHOBKa MOAEMa B pPeXuM “aBTOOTBET’; HEOOXOAMMO BbI6GMpaTb
“NEVER” (HUKOTI'OA);

- Anbcpa-mogem ckopc.: 9600 - OTo6paxaeTcs CKOPOCTb 0OMeHa Mo LMdpoBOMY
MHTEepdency, onpepeneHHas B hanne «MogemHble onpegeneHus»;

- 3BOHOK nocne Bbi3oBa: - Ecnn oTobpaxeHo “Y” - cHeTYMK OTBEHaeT 3BOHKOM B
pexume “Kommepy” nnm “Curun’;

- Yucno 3BoHKOB: 1 - Yucno rygkos, nocne KOTOpbIX MOAEM CO CTOPOHbI CHETHYMKA
“nopgHUMET TPY6KY” (OCYLLIECTBUT CBA3b);

- Makcum 3apepx HavanbH = 10 - OTo6paxaeTcss HavasibHasi MakCMMasibHO [omMy-
cTUMas 3afepxka [03BoHa B MUHyTax ans pexumos “CALL BACK”;

- MoBTOpPH. = 5 - [MoBTOpHaA MakcMMasnbHO foMycTUMas 3adepXXka AO3BOHA B MUHY-
Tax pnsa pexumos “CALL BACK”;

- Ctpoka uHuuymanusaumum: [&F&CO] - Ctpoka mHMUmanusauum mogema, onpepe-
neHHas B dharine «MogemMHble onpeaeneHns»;

- UIrHopuposatb curHan CD npu uHuumanusauum mogema:

- Nrnopupyetcsi cuetumkom (Y) nnm HeT (No) curHan obHapyxXeHus HecyLlen npu
MHMLManu3auum Mogema CHeTHUKOM.

[anee B 3TON ceKuMmn OoTYeTa BbIBOAUTCA Tabnuua, B KOTOPOA OTOGpaXeHbl BpeMms,
pacnvcaHue v TenedoHHbIn Homep ana pexumos CALL BACK:

Tun 3BoHKa PacnucaHune 3BOHKOB  TenedOoHHbIN HoMep

1) Kommepu HET HET [ ]
2) Curun HET [ ]

KPUTEPUN CUTHAJTTNSALU NN

B paHHOM cekuuMm oT4eTa OTOOpaXKarTCs KPUTEPUM CUrHanM3auuu, T. €. Kakue
OoTMeYeHHble “Y” cob6bITUS BbI3OBYT CUrHalIbHbIA 3BOHOK CHYETYMKA Ha KOMMbIOTEP.
Pacnucanve n tenedoHHbIi Homep “CurHanbHOro 3BOHKA” NMpYBEAEHbI B Mpeaplay-
LLen cekumm oTyeTa.

YCTABKWM MOAOVYIIA NMOPOIM

B paHHOM cekummn oTobpaxkaeTcst KpaTkuii OTHET O KOH(Urypauum TECTOB KavecTBa
anekTpoaHeprun PQM (Power Quality Monitor):

- ®ann noporos: 5A100V3T - HavmeHOoBaHWe chainia Noporos, 3arpy>XeHHOro B
CHeTYHVIK;

- TECTbl KAHECTBA QHEPIMW: - HanmeHoBaHMe TeCTOB NokasaTtenen kayectsa
PQM;
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- MHOUKAUMA NPEAYNP: - Otobpaxaetcs, 6yoeT M akTUBUMPOBATLCH CUMHan
npegynpexgenns Ha XKW (ko “FO10000”) npu BbIxoge napameTpa 3a npegenbl
3ajaHHbIX yCTaBoK. Bo3MOXHbI criepytoLume BapuaHThbl:

No - CurHan npepynpexpeHns He akTUBUPYETCS;

Muk - CurHan npepynpexapeHns akTMBMPYeTCs NPpu NpeBbILLEHUN 33AaHHOro B IMcTe
KOHdpMrypaumm nopora;

Hus - CurHan npepynpexpeHvs akTMBMPYETCs, eClu napameTp ycTaHaBnMBaeTCs
HVXEe 3aJaHHOro B NINCTE KOHUrypaumm nopora;

Both - Cwurnan npegynpexaeHns akTMBMpYyeTCs NPy BbIXOAE NapaMeTpa 3a BEPXHIO
NI HWKHIOKO IPaHuLbl 3aaHHbIX B IMCTE KOHMMIrypauum noporos;

- PEJIE: - OTo6paxaeTcs, 6yayT N1 3amblkaTbCs KOHTaKTbl pene npu BbIxode
napameTpa 3a npefenbl 3afaHHbIX YCTaBOK;

- MUHUMANBbHASA ANMUTEJNIbHOCTD: - MuHuMarnbHbin (OMKCUPOBaHHbIN

WHTepBan BpeMeHW BblXxoAa napameTrpa 3a npefenbl 3afaHHbIX YCTaBOK, MNpeBbILLEe-
HVE KOTOPOro BbI3bIBAET PErMcTpaLmio AaHHOro CoObITUS;

- AOMNYCTUMbIE 3HAYEHUSA: - 3apaHHbie B charine noporos “5A100V3T” ycTaBky;
- ®A3A: - Tectupyemble dasbl; Ana Tecta HanpsxeHus ceTtu/System Service Test
HanpaeneHve YepefosaHus cas.

XAPAKTEPNCTUKUN TECTOB
HAMPA>XXEHNA N TOKA

[aHHasa cekums oT4eTa COAEePXMUT XapaKTepUCTMKN TECTOB TOKa N HaMpsXKeHWs.
- ®aiin noporos: “5A100V3T” - HaumeHOBaHWe chaiina noporos, 3arpy>XeHHOro B
CHeTHVIK;
- TecT HanpsHXeHUs
- BbinonHeHwue: - OTo6paxaeTcs MeTOA BKIIOYEHUA TECTOB HaMPSXKEHWS 1 TOKa,;
- MopTaTtuBHbIA Anbda: - Vicnonb3yeTcs v NOPTaTUBHbBIN CHETYUK;
- JonycT Yepepn: - OTo6paxeHne BbIGpaHHOrO HanpaBieHns BpallleHVs YepenoBa-
H¥A dags;
- NMoporn no HanpshxeHuto: - OTOGPaXaTCA MakCUMasbHbIA Y MUHUMANbHbIV
[OMYCKW MO HanpsXXeHWio;
- TecT TOKa
- TecTt peBepca aHeprum no ¢pas A, B, C: - OcyLLecTBNSETCA N1 NPU TECTUPOBAHUN
KOHTPOJIb peBepca aHepruu;
- lnana3oH n3aMepeHuin Toka
MuHumym: 0,01 % - HwxHuiA nopor B npoueHTax oT 20 A. 3HaveHus Toka Huxe
3TOro nNopora NPUHUMAKOTCH PaBHBIMU HYTHO;
Makcumym: 30.00% - BepxHuin nopor B npoueHTtax oT 20 A, npeBsbILLIEHNE KOTOPOro
hUKCHpyeTCs Kak oLnbKa;
HuxH nopor (% 20 A) - OtobpaxkaeTcs MOPOr NMOHWXXEHHOrO TOKa B MPOLEHTax ot
20 A ons Kaxxgon ua gas;
Mopor otct. COS ¢ : - MNMopor oTcTaroLero kKoadduLmeHTa MOLLHOCTY No dasam;
Mopor onep COS ¢: - Mopor onepexatoLero kKoauLUMeHTa MOLLHOCTH No asam.
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HOMWHAJIbHbIE MAPAMETPbI CETU

B paHHOM ceKkumm oTHeTa OTpaxaroTCsl HOMUHAsbHbIE NapaMeTpbl CeTW, onpepense-
Mbl€ NPV KannMbpoBKe CHETHMKA W NPU ONpefeneHn XxapakTepucTuk TeCToB Hanps-
XEeHus n Toka:

- HuxHuI nopor Toka: - 3Ha4yeHne ToKa HuKe 3TOro nopora BbI30BET MosBIeHWe
npenynpexneHus B Tecte PQM 5 Low Current Test;

- Yrnbl ¢pas (U): - Yron mexgy dazamm HanpsxXeHns OTHOCUTENbHO hadbl A;

- Mopor otcTatowero COS ¢: - [Mopor oTcTatLero koadduumeHTa MOLLHOCTA No
aszawm;

- Mopor onepexatowero COS ¢: - MNopor onepexaroLero Ko3duLumeHTa MoLL-
HOCTW Mo dhasam;

- CurHanusaums o pesepc: - OcyLLEeCTBNAETCS NV KOHTPOJb peBepca IHepruu;

- HomuHan cpa3sbl HanpsxxeH: - HoMuHansHoe Hanpsb>xeHne das;

- YcTaBKa Hyns Toka: - HuxHAa rpaHmua Toka. 3Ha4eHns ToKa HUXe yKa3aHHOro
nopora MpUHMMAIOTCA PaBHbIMU HYIIO;

- MakcumManbHbIf TOK: - BepxHsas rpaHuua Toka. 3HavyeHns Toka Bbille yKa3aHHOro
nopora BbI3bIBalOT perncTpaumio faHHOro coobbITus;

- Tun cetu: - OTo6paxaeTca TUM CETU, B KOTOPYHIO BKITOYEH CHETHUK;

- Mopor: - MNMopor perncTpauuy nposana HanpsXXeHus;

- HomuHan Hanpsix.: - HomuHaneHoe HanpsXxeHue ceTtu.

TANUMEPbI 1 COBbITUSAA TECTOB
MoAavida norPorm

B paHHOM cekuMn BbLIBOAWUTCH OTYET O 3apermcTpyvpoBaHHbIX TecTamu Kadectsa
anekTpoaHeprim (PQM) oTKNoHeHU napameTpoB CeTu 3a npepesibl YCTaHOBMEHHbIX
Moporos:

- HOM - BbiBogutcsa Homep Tecta PQM,;

- M4 TECTA - HaumeHoBaHune Tecta PQM;

- KOJ1-BO - Konn4ecTtBo 3apernctTpvpoBaHHbIX OTKIIOHEHWI;

- CYMMAPHOE BPEMS - CymmapHOe Bpems OTKIIOHEHWI, 3aperucTpupoBaHHbIX
[aHHbIM TECTOM, B OHSAX, 4acax, MUHyTax v CeKyHaax;

- PEJIE - OtobpaxaeTcsi COCTOSIHME pene, CUrHanM3vpyroLwero o npou3oLleaLLem
CcobbITUM;

- Npepynpx: - OTo6paxatoTcs dnarn npegynpexaeHnin Tectos PQM, ecnu oHu pas-
peLueHsbl;

- O6Liee KONUYECTBO MPOBANoOB HamnpsHkH: - Konnmu4ecTBO 3aperMcTpupoBaHHbIX
NpoBasnoB HanpsXXeHWs; BbIBOAUTCA Mo dhasam;

- O6Lwas anuTenbH NPoBanoB HanpsXH (cek): - O6Las oIMTenbHOCTb
3aperncTpmMpoBaHHbIX MPOBASIOB HAMPSXXEHWS; BbIBOAUTCS NO dha3am.
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