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1 TABOPATOPHA POBOTA NeS

«CYYACHI 3ACOBHM OBJIIKY EJEKTPOEHEPIII TA iX
IHOBIPKA>»

1.1 Meta po6oTu

O3HallOMATHCH 3 TIPUHITATIOM i, TEXHIYHUMHA Ta
eKCIUTyaTaIliiHUMH XapaKTePUCTUKAMH CyYacHHX 3ac00IB KOMEPITIHHOTO
00Ky eneKTpoeHeprii Ta ix moBipKoIo.

1.2 IIporpama po6oTu

1.2.1 O3HallOMHTHCh 3 TEXHIYHUMH Ta CKCIUTyaTalliiHUMU
XapaKTEePUCTHKAMH JIIYMILHUKIB aKTHUBHOI Ta pEaKTHBHOI €JIEKTPOCHEPT 1.

1.2.2 BUBYXTH CXEMU MiAKIIOYCHHS JIYUILHUKIB JIEKTPOCHEPTIi.

1.2.3 Tlo3HaiiloMUTHCH 3 pOOOTOIO CTEHA [UIS TOBIPKH JIUMIbHUKIB
€JICKTPOCHEPTii.

1.2.4 Bu3HAYUTH OCHOBHI BiJHOCHI IOXUOKHU JIIYAIBHUKIB
€JIEKTPOCHEPTi MPH MOBIPIi JIUMIbHUKA.

1.3 3araabHi Bizomocri

[MuTanHs pamioHaNTbHOTO, EKOHOMHOTO CIIOKHUBAHHS €IEKTPOCHEPTil
HaOyBarOTh BaXJIMBILIOTO 3HAYECHHS ISl HAPOIHOTO TOCHOAAPCTBA KPATHH.
HaiiBa)XnMBIIIOI0 yMOBOIO BHpIMIEHHS NUX NHTaHb € CTBOPEHHS
JOCTYITHHX 1 IKICHUX CHCTEM OOJIKY eeKTPOEHEPrii.

Oo6mix CIIOYKUBAHHS eJIeKTpOoeHeprii Ha MIPOMHUCIIOBUX
MiITPUEMCTBAX 3MIMCHIOIOTH 3 METOIO:

a) pPO3paxyHKy 3a €JIEKTPOCHEPril0 3 EHeprornocTadyaibHUMH
OpraHizamisiMH, Ta MK eHepreTHYHUMH OpraHi3alisimMu;

0) ckiamaHHS €JIeKTPOOAaHCIB EHEPreTUIHOTO0 ad0 IIPOMHUCIIOBOTO
MIIIPUEMCTBA Y IIJIOMY, IEXIB 1 TPy CIOXXHBAdiB, IO Ja€ MOXXJIUBICTH
aHaJi3yBaTH €(peKTUBHICTD BUKOPHCTAHHS €JIEKTPOCHEPTI;

B) PO3paxyHOK 3 CyOCITO’KMBadYaMH, SIKi OTPHUMYIOTh €JICKTPOCHEPTit0
BiJl OCHOBHOI'O CIIO’KHBaya.

OO0k eneKTpoeHeprii, Ky OTPUMY€ CIOKHUBaY, AJISl TPOIIOBOTO PO3-
PaxyHKy 3 eJEeKTPONOCTaYaJbHUKOM Ta OIEPATOPOM CHCTEMH PO3IOALNY,
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Ha3WBAIOTh PO3PaXyHKOBUM KOMEPIIMHHM OOJIKOM €JIeKTPOSHEepTii.
JliumnbpHWKY, TPWU3HAYCHI JUIT PO3PAaXyHKOBOTO OOJIKY, Ha3WBaIOTh
PO3paxyHKOBUMU JYMIbHUKAMU (Kiaacy TodHOCTi (,5), 3 KIIacOM TOYHOCTI
BUMIpIOBaJIBHUX TpaHCPOpMaTOpiB cTpyMy Ta Hanpyru - 0,5.

Po3paxyHkoBi (KOMEpIiiiHUI) TIYHIBPHUKHA €JIEKTPOCHEpril Ha
TCTAHIIT EHEPrOCUCTEMH BCTAHOBIIOIOTh:

a) IS KOXHOI JIiHIT eNleKTporiepeay, Ska BXOJAUTh BiJ MiACTaHIT i
HAJIe)KHUTh CIIOYKHBAYAM;

0) mIg MDKCUCTEMHHX JIiHIH eJIeKTporepenad 1o ABa JIYMIbHUKHI
IUTs OOJTIKY OZIep>KaHOl Ta BiAMYIIECHOT eJIeKTPOCHEPTii;.

B) Ha TpaHc(hopMaTopax BIaCHUX MOTPeEOD;

T) 171 JTiHIT CTIO)KWBAYiB, SKi MPUEAHAHI IO IIIWH BJIACHUX MTOTPEO.

Po3paxyHKOBi NiYMIBHUKN aKTUBHOI €JIEKTPOSHEPTii Ha MiACTaHLisAX
CIOXMBaYiB BCTAHOBIIOIOTH!

a) Ha BBOJI JIiHII eJleKTporepenad Ha MmiacTaHIli (Ha Mexi OamaH-
COBOT HAJICXKHOCTI);

0) Ha ctoponi BH tpanchopmaropiB npu HasBHOCTI €lEKTPUIHOTO
3B'I3KY 3 1HIIIOIO ITiICTAHIIIEI0 EHEPTOCUCTEMHU;

B) Ha MEXI1 PO3IOALTY OCHOBHOTO CITO’KHMBaya i CyOCITOKHBava.

o cydacHux 3aco0iB 00IiKy BHCYBAarOTbCSl HACTYITHI BUMOTH.

Jliunnenuky enexkrpoeHeprii(JIE) moBuHHI.

Bignosigatu BUMOraM YHHHHUX CTaHIAPTIB:

a) JIE mnoBuHHI MaTH BHCOKY HamilHICTP 1 CTaOUIBHICTH
METPOJIOTIYHHUX XapaKTEePUCTHUK,;

0) mia 3abe3medeHHS MOMIIMBOCTI aBTOMATH30BAHOTO 3HIMAaHHS
iaopmarrtii JIE moBUHHI MaTH iMITyJTbCHHHA BHXIT;

B) koHCTpykuis JIE  moBHHHa  BHKIIOYaTH  MOXKIIHUBICTH
HECaHKLIOHOBAHOT'O BIUIMBY Ha pE3yJbTaTH BUMipIOBaHb,

r) JIE moBuHHI 3a0e3rmeuyBaTH BHMIpPIOBaHHS 1 OaratoTapu(HUi
00K aKTUBHOI TA PEaKTUBHOI €Heprii 1 ycepemHeHOi MOTYKHOCTI
BiJITIOBI/THO JT0O BCTAHOBJICHUX TIEPiOJIiB IHTETPyBaHHS;

n) JIE moBuwHHI 3a0e3meuyBaTH 30epekeHHS  iHpopMalli  1mpH
BTpaTi >KUBJICHHSI,

JIE moBuHHI 3a0e31euyBaT 1HAUKAIIIO:

iH(popMaliii, o 30epiraeTbcs B 0asi JaHUX;

niro4oro Tapudy;

MOTOYHOTO Yacy, JaTH.
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e) JIE moBuHEH MaTH MOXKJIMBICTH 30BHINTHBOI CHHXPOHI3AIII XOIy
BHYTPIIIIHBOTO TalMepa;

€) moxubka xomy BHyTpimHbOro Taiimepa JIE moBuHHa OyTH He
Oinbmie 5 cexyH 3a 100y;

k) JIE moBuHHI 3a0e3medyBaTH MOXJIMBICTh, TPH HASBHOCTI
BIIMTOBITHUX TIPaB JOCTYIY, TUCTAHIIIHHOTO IMPOTpaMyBaHHS MapaMeTpiB
JTYHITFHUKA (KOPEKIlisl TOTOYHOTO Yacy, YaCOBHX TapU(HHUX 30H);

3) 3abe3medyBaTH aBTOMATHYHE Ta MOHUCTAHIIHHE KepyBaHHS
HaBaHTAKCHHSAM (BMHUKaHHS, BAMUKAaHHS, OOME)KCHHS ITOTY>KHOCTI);

u) JIE mnoBuHEH MaTH MOXIUBICTh WIAKIIOUEHHS pPE3EPBHOIO
JKUBJICHHS;

1) JIE moBumHHI 30epiraTi B CHEPro3ajcKHI Ta HEKOPETYIOYiil
nam'ati iHQOpMaLilo SK TpO BCi  BUOAIKA JAOCTYIYy [0 PEXKUMY
napamMeTpyBaHH, TaK i PO HEIUTAaTHI CUTYallil,

i) Oasa manux JIE mnoBuHHa ¢opmyBaTHCA 3 00OB'SI3KOBOIO
TIPUB'A3KOI0 BEJTUYHH, [0 BUMIPIOIOTEHCS JI0 BiIMTOBITHOI ITO3HAYKH Yacy.

1.4 baratoyHKUioHAJBLHUMH JiYMIbHUK eJIeKTPOeHePril
AJIb®A A 1800

Jliumnenuk enektpoeneprii AJIbOA A 1800 mpusznadeHuit amns
00JIIKy eJeKTPOCHeprii aKTHBHOI Ta PEaKTHBHOI, PO3paxyHKY BTpaT y
CHJIOBOMY TpaHcopmaropi Ta JiHII enekTpornepenad, 30epekeHHI Y
npodini  HaBaHTaXEHHS  JAaHUX TPO  EJEKTPOCHOXKUBAHHA  abo
€JICKTPOIIOCTAYaHHs, TTapaMeTPiB MEPEXKi, IO BUMIPIOETHCS, a TAKOXK IS
mepeaadl mapaMmeTpiB, IO BUMIpSHI a00 BHWYMCICHI HAa BUIUN PiBEHb
AaBTOMATHU30BaHOI CHCTEMH KOHTPOITO Ta 001Ky enekrpoeHeprii (ACKOE).

Jliumneauk AJIBOA A 1800 kpiM 0OmiKy eneKTpoeHeprii Moxe
BUMIPIOBAaTH TapaMETPU CIICKTPUIHOI Mepeki, TMPOBOIUTH TECTH
napaMeTpiB MEpexi, BpaxOByBaTH BTPATH Y CHJIOBOMY TpaHchopMarTopi.

Knacu Tounocti miunnpHukiB AJIb®A A 1800 mpuBeneHi B
Tabymmi 1.1
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Taommms 1.1 - Kimacu toynocti miuminbHUKIB AJIbBDA A 1800

EneIpr OCHCPId, IO Kitacu To4”OCTI TIYMIBHUKA
BHUMIPIOETHCS
0,2 0,5
AxTHBHA S S 1 2
PeaktuBHa 0,5 1,0 0 2, 0 2,

OcCHOBHI TEXHIYHI XapakTepUCTUKH TuuiabHUKIB AJIbBDOA A 1800
npuBeieHi B Ta0mmii 1.2

Tabmurst 1.2 - OCHOBHI TEXHIYHI XapaKTEPUCTUKU JIIYHJIbLHHUKIB
AJIb®A A 1800

HaiimenyBaHHS XapaKTEpUCTUKU 3nauenns | [pumiTka
HowminanesHi Hatipyru, B Jomycka-
* IOTBCA
3*57/100 3x63/110
37220/380 3x230/400
3*127/220 2110
3x100,3x220 3x230
PoGounii gianazon Hanpyr, B (0,8-1,2)Unom
Yacrota ctpymy, 'y 475525 57-63 1o
' ' 3aMOBJICHIO
Howminanbhi (Makcumanssi) ctpymu, | 1(2), 1(10),

A

5(10), 10(100)

CrapToBuii CTpyM(UyTJIUBICTb)
- xyac Toudocti 0,25 ta 0,55

: 0,001
- KJac ToyHocTi 1
. 0,002
- KJIac TOYHOCTI 2 (IpsSIMOTO
0,005
BKJTIOYEHHS])
IToTyXHICTb, IO CIIOKUBAETHCS:
ITo komam Hampyru, Br(B -A) 2 (3,6)
o komnam ctpymy MBt(MB-A)
TpaHC(HOPMATOPHOTO BKIIIOUECHHS 2,5(3,0)
TPSIMOTO BKJTFOUEHHS 12,5(15,0)
KinpkicTs TapupHUX 30H 1o 4




[Iponosxenns tabmuiti 1.2

IToxnbka BHYTPINTHEOTO TOAMHHMKA, 0,5

c/poba

PoGouwii nianmazon Temmeparyp °C Bix -40° no 65°

BigHocHa BosoricTsh (1110 HE 0-98

KOHJICHCY€ETHCS)

IIBuakicTs 0OMiHa 1HPOPMALIIEO 300-19200

TIPH 3B’ S3KY 3 JTYHILHUKOM IO

b poBuM inTepdericam, 6011

KinpKicTh IMITYTbCHUX KaHAJIIB o 6
3amaeTpes
npu

[MocriitHa MiYMIBHAKA O . mporpam

. . Bix 1000 10 porpamy

IMIYJIbCHOMY BUXOJY, IMI/KBT - T 40000 BaHHI

(xkBAp ‘1) JTYHITEHUKA
3 [arom
1000
MosxinBe

TpuBanicTh BXiIHUX IMITYJIBCIiB, MC 120 iHIIe
3HAYCHHS

30epiraHHs JaHUX y IMaM’sTi, POKiB 30

Cepennsa HapoOOTKa /10 BiaKa3y, T

Pt HEp A0 BLRASY, 120000

(1e mentIe)

IaTepBan Mix MOBipKaMH, POKiB 12

Tepmin ciyx0H, pOKiB, HE MEHIIIE 30

OcHOBHUII  TMOPT JHYWIBHUKA TIPAMIOE TIPU  BUKOPHCTAHHI

BuytpimHEboro (ANSI) mporokonay o6miky. JomaTKoBHE TIOPT MOXKeE
NPAIIOBaTH SIK 3 BHYTPIIIHIM MPOTOKOJIOM, TaK i3 APYTHMMH NPOTOKOJIAMU
00IiKy.

Jliunneauk AJIBOA — A 1800 mae aBi 6a30B1 MogUpIKALIi:

A 18XXT - JiYWIBHUK BHUMIPIOE aKTHBHY €JIEKTPOCHEPrilo Ta
MaKCHMaJbHy TIOTY)KHICTh B OJHOMY HAamlpsMKy Yy OaraToTapupHomy
pexKuMI;

A 18XXR — TYMIBHUK Ma€ MOXKJIMBICTh BUMIPIB Y JIBOX BapHAHTaX:
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- aKTHBHOI €Heprii Ta MAaKCUMaJIbHOI TTOTYKHOCTI B IBOX HAPSIMKaX

B OaraTtotapu(HOMY PEeKUMI;

- aKTHBHOI Ta PEakTHUBHOI eHeprii 1 MakCHMaJIbHOi MOTY>KHOCTI B
OJTHOMY HampsIMKy 0aratotapuHOMY PEKUMI.
Jlivmneanku AJIbOA A 1800 mae 4oTHpH IMITYThCHHX KaHaJIa Ta

ocHoBHu#l 1mpporuit mopr (G).
npuBeeHi B Ta0mmmi 1.3

Trmn

(hYHKIIOHATIBHI

MOYKJIMBOCTI

Tabmuis 1.3 - dyHKITIOHATBHI MOKIMBOCTI JTiumibHuKa AJIbOA

baszosa [To3navyeHHst pyHKIiH

monudikamist | A L X Q Vv M
A 18XXT - + + + + +
A 18XXR + + + + + +

A — BHUMIpIOBaHHS y JIBOX HampsMKax: aKTUBHOI Ta pPEaKTUBHOL
€JICKTPOCHEPTii, IO CIOXHUBAETHCS, a TAKOK AKTHBHOI Ta pPEaKTHBHOL

€JIEKTPOCHEPT1, O TeHEPYETHCA.

L — BexeHHs rpadikiB HaBaHTAXEHHS. Y JIYWIBHUKY 30epiraerscs
ICTOpiA CIOXKMBAHHS MO BCiX BHAAaX €Heprii y BUMAAi immynbciB. Kpim
BOTO, JTIYMIFHUK MOX€E BECTH Tpadikd MO mapaMeTpaM Mepexi, KiIbKicTh
KaHaJ1iB 10 32. BenuunHM, 1110 BUMIPIOIOTHCS, MOKYTh OyTH HACTYIIHI:

- JacCTOoTa HAIIPYTHU;

- crpymu (das;

- (da3oBi KyTH;
- aKTHBHA MOTYKHICTb 1O (azam;
- peakTHBHA HOTYXHICTh 1O (hazam;

- TIOBHA MOTYXKHICTh O (azam;

- BHILI rapMOHIYHI CKJIaJ0Bi IO CTpyMy 10 15-0i;

- BUII rapMOHIYHI CKJIa/IOBI 10 Hampy3i 10 15-01;

- Koe(iIieHT CIIOTBOPEHHS CHHYCOIIaIbHOCTI HAIIPYTH;
- oedilieHT nMoTyKHOCTI (Pa3.

X — y niunibHUKAa MOKe OyTH BCTaHOBJIGHA IUIaTa PO3ILIMPEHHS

mam’gri go 1 Mo.

Q — MiYMIBHUK 31MCHIOE BUMIPH MapaMeTpiB MEpexki 3 HOPMOBAHOIO

MMOXUOKOIO:

- moxu0OKa BUMIipIOBaHHS HAaNpyTH y poboTy miamazony - +0,5%;
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- Jiama3oH BUMIPIOBaHHS CTPyMY TPaHC(HOPMATOPHOIO BKIIFOUCHHS
0,0llaom - Imax, mpsmoro exmroueHHs 0,05lHom — Imax;
MOXMOKa 10 BUMIPIOBaHHIO cTpymy £0,5

- 4Yac yCepeIHEHHs Npu BUMipi motyxHocTi: 1,2,3,5,10,15,30,60 xB.;

- giama3oH BUMIpIOBaHHS 4YacToTH (B % BiJ HOMIHAJIBHOTO
3HaueHHs) - 95+105%;

- moxuOka BumiptoBanHs yacrotu £0,011;

- JQiama30H BHUMIPIOBaHHS TJIMOWHH TpoBally Hampyru — Big 0 g0
40%;

- moxuOKa Ipy BUMIpPIOBaHHI TTUOWHY MpoBaily Hanpyru - +0,5%;

- niama3oH BUMipy dacy nposaiy Hampyru — 0,03 — 60c;

- moxuOKa BUMIipy 4acy nposaiy Hanpyru - +0,01c;

- giama3oH BuUMIpy KoediuieHTa moryxkHocTi — 0,25(uHn)-1-
0,25(emn);

- moxuOKa BUMipy KoedirieHTa notyxxHocti +£0,01;

- nmiama3oH BUMipy ¢a3Hux KyTiB — 0 — 360 rpan;

- moxuOKa Ipy BUMIipIOBaHHI (a3HUX KyTiB - =1 rpaz.

V — NYUIBHUK BHUMIPIOE €ICKTPOCHEPTiI0 3 ypaxyBaHHSIM BTpaT y
CWJIOBOMY TpaHc(hopMaTOpi Ta y JTiHII eJeKTponepeaay.

M — miYUIBHUK 3A1MCHIOE BUMIPH aKTUBHOI MOTYXKHOCTI 110 KOXHIH
(hasi.

KoncTpyknist JidnibHuKa

Kopmyc miuunpanka AJIbOA A 1800 ckiagaerbess 3 HACTYITHUX
YaCTHUH:
- MojyJi mmaci (OCHOBa);
- CNEeKTPOHHHUH MOIYIIb;
- BHYTPILIHS KPHUIIKA €IEKTPOHHOTO MOJYJIS;
- KpUIIKa JIYNIIbHHUKA,
- KpUIIKA 3aTHUCKHIN IIaTH.
OCHOBHMH €IEKTPOHHUNA MOJYJb CKJIQJIAETHCA 3 €IICKTPOHHOI ILIATH,
70 SIKOT MIJIKIIIOYAIOTHCS Yepe3 Po3’€M KiJl CTPyMy Ta HANpyTH, Ta TaKoX
TUTaTH JOJaTKOBUX iHTEp(deEHCiB.
Hua migkmouenHs y ACKOE miunneauk AJIBOA A 1800 moxe
MaTH JiBa IIU(PPOBUX MOPTA Ta JO MICCTH KAHATIB IMITyJIbCHUX BUXIJIHHUX
npuctpoi. LludpoBumu mopramm Moxytb Oytu iHTepdeiicu RS485 i
RS232 B pi3anx komoOiHarisx. OcHoBHUM 1HdpoBuit mopr «COM - 2»
CYMIIIIEHUH 3 ONTHYHUM MOpToM JiumibHuKa «COM 0O», po3ramoBaH Ha
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IUTaTi OCHOBHOrO MOAYJIs Ta MaioTh iHTepderich RS232 ta RS485.
Homatkosuii mudpoBmii mopr «COM - 1» posramoBaH Ha J0JAaTKOBii
IaTi Ta Mae OAMH 3 ABOX iHTepdeiiciB RS232 abo RS485. Yotupu kananu
iMIynbcHUX BHXigHUX TpUcTpoiB (pene A,B,C,D) posramosani Ha miati
€JICKTPOHHOTO MOYJIS pinuHO KpucTamiunauii ingukarop PKI) mokazano Ha
pucysky 1.1

Jns BimoOpakeHHS mapaMeTpiB Ha OCHOBHOMY IOJI BHUKOHYETHCS
BiCIM OCHOBHHUX 16 — CErMEHTHHX 1HIMKATOPA.

Ha inpukaropi HanpsiMKy eHeprii:

- «+P» — ciokuBaHHs aKTUBHO1 €HEPril;

- «-P» - renepariist akTUBHO1 eHeprii;

- «+Q» - CTIIOKUBaHHSI PEAKTUBHOI €HEPTii;

- «-Q» - re"epauis peakTUBHOI €Heprii.

[Ipu BUHHMKHEHHI YMOB Uil TIONEPEIXEHHS, a TaKOX INpH 3001 Ha
KKI Ha iHOWKATOpi KOXIy TOMEpPEKEHHS 3 SBISETHCS CHMBOI KOIY
HoTepeKEHHS.

[Ipu 3HIWKEHHI piBHA HANpyrd Ha JTi€Bid Oarapei 3aropseThes
IHMKATOP HU3bKOI HANpyTu Oarapei.

[lpu HOpManmpHOMY piBHI Hampyru B KoxHii ¢azi — A, B, C, Ha
inguKaTopi (a3 Hampyru cBitaAThes iHAMKAaTOpU «L1», «L2» «L3». [pu
BiJICYTHOCTI HanpyTHu B ¢a3i BiMOBIIHUH iHIUKATOp OIUMaE.

VY nomi iHAMKaTopa BioOpaXeHHs apameTpa iHAUIUPYETHCS HOMED
abo HallMEHyBaHHS NapaMeTpa, IO BifoOpakaeTbcad Ha 8 — PO3PATHOMY
IHIUKATOP1 Y BUTISAAL (P Ta CUMBOJIIB.

IMpu mnepexmouenni JXKI B ponomikHuil pexxum pobOOTH Ha
1HAMKATOP1 aJbTEPHATHBHOTO PEKUMY 3aCBIUYETHCSI CHMBOIT <«*».

Ilicns TPOKPYTKH MapameTpiB JOMOMIKHOTO PEKUMY JIUHUIBHHUK
ABTOMAaTHYHO MEPEKIII0YAETHCSA Y HOPMAIbHUIN PEKUM POOOTH.

Ha ingukaropi akTHBHOTO TIOPTY Bi0OpakaeThcsk HOMEP MOPTY, MO
SIKOMY 3TIHCHIOETBCS IOCTYI JIO JIYMIbHUKA!

- COM 0 - onrtu4HUH TOPT;

- COM 1 - popatkoBuii uupoBuii mopT;

- COM 2 — ocHOBHUIT TUPPOBUI TTOPT
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1 — mone ocCHOBHOTO iHAMKATOPA;

2 — iHAMKATOp HANPSAMKY €Heprii;

3 — IHAMKATOp KOJY TMOTEePEKESHHS;

4 — iHOUKaTOp HU3BKOI HAIIPyTu Ha Oarapei;

5 — ingukarop Qa3 Hanpyry;

6 — iHIMKaTOp IapaMeTpIB, 1110 BiA0OpaKaETHC;
7 — inaukarop pexxumy ALT;

8 — IHAMKAaTOp aKTUBHOIO TIOPTA;

9 — iHAMKATOP OJIMHUIIB, I1I0 BUMIPIOIOTHCS;

10 — inaukarop Tapudy 1 (T1);

11 - ingukarop Tapudy 2 (T2);

12 - ingukarop tapudy 3 (T3);

13 - inaukatop tapudy 4 (T4);

14 — inauKaTOp 3aKiHUCHHS IHTepPBATy OCEPEIHEHHS MMOTYKHOCTI;
15 — ingukarop QyHKUi1 00Ky BTpaT;

16 — iHAMKATOP KPHUIIKHK KIIEMHHUKA, [0 3HATA;
17 — ingukarop pexumy TECT;

Pucynok 1.1 - PinuHo KpucTaniqyHuil iHAUKaTop

TpukyTHi IHAMKATOPH, L0 3HAXOAAThCA y HkHboMy mnoii PKI,
BijloOpaxkaroTh HacTymnHe (Tabnuis 1.4)
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Ta6mmms 1.4 - BimobpaxeHHs iHANKATOPIB

Howmep nosuuii Ha [To3naueHHs [Ipu3naueHHs

pHUcyHKY 4.4

10 Tl YBimKkHyTHI Tapud 1

11 T2 YBiMKHYTHI Tapud 2

12 T3 VBiMkHYyTHIT Tapud 3

13 T4 VYBiMKHYTHI Tapud 4

14 K 3akiHYeHHs iHTEpBaIy
OCEpEHEeHHSI MMOTYKHOCTI

15 VII YBiMKHYyTa dyHKISA
00ITiKy BTpaT

16 CK 3HsITa KpUIIKa KIEMHUKA

17 TCT Beimkneno pexxum TECT

Ha imgukaropi oOAMHUIB, IO BUMIPIOIOTBCS, BHCBIYYIOTHCS
OJTHOYACHO 3 BIiJOOpaXCHHSIM BHMIPIOBAHHS OJHMHUIIl BHUMIpIOBaHHS,
Hampukiaag: kKV-A.

Pexnvu podoorn PKI.

PKI moe mparroBaTi B OTHOMY 3 YOTHPHOX PEKUMIB:
- HOPMAJIbHUH PEXKUM;
- JOTIOMDKHHUH PEeXHM;
- TECTOBUH PEKHM;
- NpPOrpaMHHI PEXUM.

B HOpManbHOMY pexxnMi BimoOpaxaroTbes, K MPaBUIO KOMEPLiHHI
JIaHi: KITBKICTh EIEKTPOCHEPTii Ta MOTYXHICTh Y TapU(pHUX 30HAX Ta 1HIIE.
HopmanpHuii pexxuM TMOYUHAETHCS 3 TEPEBIPKU JAUCIUIES, TIPH SIKOMY
CBITATBCA yCi CErMEHTH IHOMKATOpa, a MOTIM IMOYMHAETHCS TMPOKPYTKA
BEJIMYHH, 110 BiIOOPAKAETHCA.

JOnOMIXKHAH  pEeKUM  BUKOPUCTOBYETHCS JJISI  BiJOOpaskeHHsI
JOJATKOBUX JaHUX Ta mapameTpiB. [lepexiroueHHs Ha TOTTOMIXXKHUNA PEXXUM
3IIACHIOETECS 3a 1ormoMoror KHomku «ALT». Ha JKKI cBiTUTECS CUMBOI
ALT. Y upoMy peXuMH pPeXHMi BHBOJAATHCS TapaMeTpd Mepexi Ta
CEpBICHI JaHi.
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Pexxum TECT BUKOpHCTOBYETHCS IS TTOBipKH JidmiapHUKA. Ha JKKI
BUCBIUYIOTbCS ITapaMeTpH, 3aJlaHi JJIs JAHOTO PEXUMY, a Yyepe3 ONTHUYHUN
NOPT OACPXKYIOTBCS IMIYJIbCH EKBIBaJICHTHI €HEprii, L0 BHUMipIOETHCS.
[Ipu upomy 6mumae ingukatop pexumy TECT. Buxin ¢ pexumy TECT B
HOPMaJIbHUH PEXUM 3A1MCHIOETHCS aBTOMATUYHO IO 3aKIHUCHHIO JIBOX
IHTEpBaJIB OCEPETHEHHS TTOTYKHOCTI.

[Ipu nepeBoai MYUIBPHUKA B IPOTPAMHUN PEKUM HEOOXiIHO: 3HATH
KPHUIIKY KJIEMHHUKA JIYMIbHUKA (MIpH mboMy mopymuTd miomou). Ha PKI
3acBITUTBCS BiciM cuMBOMNIB «Py». Ilicns 3aificHeHHs TepenporpaMmyBaHHS
JIYUIBHUK TIEPEXOAMTh B HOPMAIbHUH pexkuM pobotu. Ilpu mpomy Bei
3MiHH, 110 BHECEH1, OyAyTb 3aHECEHI B )KypHaJl 3MiH.

DOYHKUiIBAHHSA JIYNJIbLHUKA

BumiproBanHs ejleKTpoeHeprii Ta NOTYKHOCTI

[lepBuHHMII CTpyM y JIYMIBHUKAX BUMIPIOETBCS 32 JOMOMOTOO
TpaHchOpPMAaTOPiB CTPyMy, 110 HABAHTAKEHI HIYHTYIOUUMH PE3UCTOPAMHU.
CurHan 3 pe3ucTopa IOCTYNAE Ha BXiJ BHUMIPIOBAJIbHOT MIKPOCXEMH.
Hamnpyra, mo BEMIpIOEThCS, Yepe3 pe3UCTHBHI TUTBHUKU MOJAETHCS TPSMO
JI0O BUMiPIOBAIHHOI MIKPOCXEMH.

BuwmiproBansna wmikpocxema (DSP), BukopucTOBYIOUM BOY/IOBaHi
aHaJIOro — IUQPOBI IEPETBOPIOBAYI, BUKOHYE OOUNCIICHHS IS OJICpXKaHHSI
ycix HeoOximHMX BemnumH. 3 Buxoxy DSP Ha MikpokoHTpoiep
MOCTYNAIOTh CUTHAJIM aKTHUBHOI Ta PEaKTHUBHOI €Heprii, 0 1HTEerpoBaHi Mo
¢byHKLii gacy.

MIiKpOKOHTpOJIEp 3AIMCHIOE TMOAabIly 00poOKy iH(oOpMarii, Ta
HaKOMMUYEHHS B eHeproHesanexHiii mam’ari (EEPROM). Oxpim Toro,
MIKpOKOHTpOJIep 37iiicHioe ympaBmiaas inpopmanii Ha JKKI, BuBin mannx
1o eHeprii Ha BUXigHI IMIyJIbCHI TPUCTPOi Ta OOMiH MO LUQPPOBOMY
iHTEpdeiicy.
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Pucynok 1.2 — CtpykTypHa cxeMa JIiYniIbHAKA

BumMiproBanHs MakCUMaJIbHOI MOTY>KHOCTI JIYMJIBHUK 3IiHCHIOE TI0
3amaHuM BHJaM eHeprii. OcepelHEeHHs TIOTYKHOCTI 3JIIHCHIOEThCS Ha
inTepBanax 1,2,3,5,10,15,30 XxBuIKH, 110 3a1a€THCSI IPOIPAMHO.

BumiproBaHHsI 10 MOIYJ1I0
JliuMabHUK 103BOJIAE 3AIMCHUTH Moda3He BUMIPIOBAHHS aKTHBHOI

eHeprii.

Beenenns nudepenuiiitnnx rapudin
JIiYMIBHUK TO3BOJIAE IPOBOJAUTH OOJIIK EJIEKTPOSHEprii SK B
onHOTapupHOMY, TaK i B OaraToTapupHOMY peKUMax:
- 10 4 tapudis;
- 710 4 TtumiB AHiB (poOOUMii IeHb, BUXIAHUN JI€Hb, CBATKOBUH JICHb,
CIIeIiaTbHUH JICHB);

- 710 12 ce30HiB;

Ce30H — MPOMDKOK 4Yacy, Ha MpPOTsA3l SKOro po3kian Tapudis

HE3MIHHU.
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Benenns :xypHaJis

[lpu excrmmyaTanii JiYMABHUK Bene KypHad, Y SKHH 3alHCY€EThCS
HACTYIIHE:
- KypHaJ MOii;
- KypHaJ 3MiH;
- JKypHaJl aBTOUMTAHHS;
- KypHaa moayns «Iloporuy;
- JKypHaJ MPOBaJiB HAIIPYTH.
B xypnani noniit ikcyeTses ata Ta 4ac HACTYITHHUX MMOMIMN:
- BMHKAaHHS Ta BAMHUKAHHS JKUBJICHHS JIIUMIbHUKA,
- 3MiHH iHpOpMAIIT;
- CKHIAHHS MaKCHMaJbHOI MOTYXHOCTI;
- OYMCTKH XypHally HOZIi;
- BKJIIOUYEHHA Ta BigkmoueHHs pexumy TECT;
- 3MiHH TapUPHOTO PO3KIIAIY;
- BBIMKHEHHS Ta BUMKHEHHS HAalIpyry nogasHo;
- 3HATTS KPUIIKH KJIEMHHUKA;
- 3HATTSA OCHOBHOI KPHIIKH JIYAIBHUKA.

B >xypnaumi 3MiH (piKCyIOTBCS AaTa Ta Yac BCiX 3MiH B KOHQIryparii
JYUIIbHUKA.

ABTOYHMTaHHS 30epirae B nam’ati HabOp JaHWX MOTOYHOTO YMTAHHS
Ta 31ACHIOE X HA KOMMYEHHS K JaHUX MUHYJIOTO YHTaHHS.

JliunnpHUK 3MiHCHIOE MOHITOPHHT (TecTyBaHHs) Mepexi. B sxypHami
«[loporm» ¢ikcyerbess nmata Ta 4vac (akTiB BUXOAY NapaMmeTpiB, IO
BIJICTE)KYIOTHCS, 32 MEXKI BCTAHOBJICHUX IIOPOTiB (YCTaBOK), a TaKOX
BXOJDKEHHSI IUX [IapaMeTpiB B HOPMY.

B xypHani mpoBaiiB Hanpyru (iKCyrOThbCA JlaTa Ta 4ac IMOYaTKy Ta
3aKiHYCHHS NIPOBAIIB HANIPYTH TTo(a3zHo.

B xypHam npodiniB HaBaHTa)K€HHS MO €Heprii BeayThCs Mpodimi
HaBaHTa)XEHHA MO eHeprii Ta rpadiku mapamerpiB mepexi. [Ipodimi
HaBaHTa)KEHHSI [0 €HepTii:

- aKTHBHA CHEPTis, IO CIIOKUBAETHCS;

- aKTHBHA GHEPris, 110 TCHEPYETHCS;

- aKTHBHA CHEepris cymapHa (10 CIIOKUBAETHCS Ta TEHEPYETHCS);
- aKTWBHA CHEPTis Pi3HUIA (CIIOKUTA MIHYC IO TEHEPYETHCS);

- peaKkTHBHA €HEpris, 110 CIIOKUBAETHCS;

- peaKkTHBHA €HEpris, L0 T€HEPYEThCS;
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- peaKTHBHAa CHEpris CyMapHa;
- peaKkTHBHa €HEprig pi3HUNS (0 CIIOKHBAETHCS MIHYC IO
TeHePYETHCS) Ta 1HIII.
[Ipodini nmo nmapamerpam MepexKi:
- Hanpyra ¢as;
- cTpymH (das;
- aKTHBHA MOTYXXHICTH (a3;
- peaKkTHBHA MOTY)KHICTh (a3;
- TIOBHA MOTYXHICTh (a3;
- YTH BEKTOpiB Halpyry;
- KYTH BEKTOPiB CTPYMY;
- koeQillieHT MOTYKHOCTI 0 (azam;
- KyT Koe(illieHTa MOTY>KHOCTI 10 (azam;
- CTpyM IepLIOi TAPMOHIKH MO (a3zam, Ta 1HIII.

BumipioBanus napameTpiB Mepe:xi

JliumbHUK  3AIHCHIOE BHUMIipIOBaHHA (OOYHCIICHHS) TapameTpiB
Mepeki B HOPMaIbHOMY Ta JIOTIOMIXXKHOMY PEXKHMi:
- L 123 - BumiproBaHHs mapameTpiB Tpru(ha3HOI CHCTEMU;
- L1, L2, L3 - BumiproBanHs napameTpiB a3 A, B, C;
- L1H2-15,1L2H2-15, L3 H2 - 15 — BuMiproBaHHs TapMOHIK (a3

A, B, C;

- L1H1, L2H1, L3 H1 - BuMiproBaHHSI OCHOBHOI TapMOHIKH (a3 A,
B, C

- L1 H2, L2 H2, L3 H2 - BumiptoBanHs pyroi rapMoHiku ¢as A, B,
C.

- L1 TDD, L2 TDD, L3 TDD - suwmiptoBanHa KoedimieHTa
CTIIOTBOPEHHS MOTYKHOCTI a3 A, B, C.

Momnitopunr mepesxki. Moayab «Iloporu»

JiYnIIbHUK MOXE€ BUKOHYBAaTH MOHITOPHUHT MEPEXi, MPOBOJUTHU P
TECTIB, IO BXOIATH B MOIynb «[loporm», HampuKiIag TECTYEThCS HAmpyra
Mepexi BimHocHO UHOM mo moporoBuM 3HaueHHsM Umax ta Umin, ta
1HIIII,
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TecT Mepexi

[licna momavi Hanpyru JiYUIBHUK TPOBOANUTH TECT HANPYTH MEPExi
Ta 1O CTPYMY MEpexi.

Ilpu mpoBemeHHI TECTy HANpPyrd  MeEpexXi  IEPeBIPAETHCS
NPaBWIBHICTD TIIKIIOYEHHS JIYHIbHUKA 10 KoJiaM Hanpyrd. [Ipu mpomy
TECTYIOTBbCS: 3HAUCHHA Hampyru ¢as3, KyTH BEKTOpiB Hampyru ¢as,
HanpsMok obepranHs (a3. OTpuMaHi 3HAYSHHS TTOPIBHIOETHCS 3 TAHUMH, Y
niumnbHUKy. SIkmo  tect 3aBepmieHmid  ycmimiuo, To Ha  JKKI
BiZIOOpaXKy€eThCsI THIT MEPEXi: Ha 1ACHTU]IKATOPI 300paKy€eThCS HAIPSIMOK
obeprannsa ¢a3: mpsime «L1-2-3», HOMiHaIbHA Hampyra Ta TUI MEPEXKi:
«4Y» - tpudazHa 4OTUPHOXNPOBiAHA, «3A» - Tpuda3Ha TPHLOXIPOBIIHA,
«1L» - ogHodazHa mepexa. Ilpu HeycmilmHOMY NPOXOHKEHHI TECTy Ha
XKKI 3’sBuThCs KOI MOMHIKH TecTy Mepexi «SE» (Service error). Koau
NOMWJIOK TECTy Hampyrn Ta CTpyMy Mepexki po3ImuppOBYIOTECS 32
JIOTIOMOT0r0 Tabnuie 5.7 Ta 5.8 1HCTPYKIIl 1Mo eKcruTyaTamii JiYrIbHIKA
ALFA A 1800.

O0Jik BTpaT

KoHCTaHTH a1 TPOBEAEHHS pO3paxyHKiB BTpPAaT y CHIOBOMY
TpaHcdopmaropi Ta JIHIT eNeKTporepenad 3aHOCATHCS B JIIYWIBHUK 3a
JIOTIOMOT OO0 IPOTPaMHOTO 3a0€3IeYeHHSI.

AKTHBHI Ta pEaKTHBHI BTpPaTH y CHJIOBOMY TpaHCcdopMaTopi
CKJIaJar0ThCsl 3 BTpPAaT B OOMOTKaxX Ta MAarHITOMPOBOMi. Y JIYMJIBHUK
BBOJMTHCS HACTYIIHI 1aHi TpaHCopMaTopa:

- TIOTYXXHICTB;

- HOMiHaJbHI HAIIPYTH;

- aKTHBHI BTpaTH B MarHiTONPOBO/i X HOMIHAJIBHIN HaIPYy3i;
- aKTWBHI BTPaTH B OOMOTIII P HOMIHAIBHOMY CTPYMi;

- Hampyra KOpOTKOTO 3aMHKaHHS;

- CTpyM HaMmarHi4yBaHHSI.

3a [OMOMOrol MporpaMu JIYMIBHHUKA MPOBOIUTHCS PO3PAXYHOK
AaKTUBHUX Ta PEAaKTHBHHUX BTpPAT Yy CHIIOBOMY TpaHchopMmaTopi Ta miHil
elIeKTponepesay.
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3axucT Bi HECAHKIIOHOBAHOTO TOCTYILY

Hoctyn po JiUMibHUKA 3aXWIIEHO TPHOXPIBHEBOIO CHCTEMOIO
napodis. [lapons npencrasnse coboro HaOip i3 20 cUMBOIIB.
VY NiYUIBHUKY ICHYE TPH PiBHS HapOJIiB:

- mepmmit pisers Read Only (TiTbKM YWTaHHS) - HAAAE TOCTYI
TUIBKY 10 YUTAHHS JIaHHX;

- apyruii pierp Billing Read (komepiiiiHe uuTaHHS) 103BOJISIE
3MiHH TapU(QHOTO PO3KJIAAY Ta CHEMialbHUX JaT, KOPUTYBaHHS
yacy, 30poc MaKCUMaJbHOI MOTY>KHOCTI Ta YNTAHHS JaHHX;

- Tperiit piBenp Unrestricted (moBHHii JOCTYI) J03BOJISIE BUKOHATH
BCl QYHKIIIT, y TOMY YHCII IEpenporpaMyBaHHs JTiUMIbHUKA.

3amnuc noain.
[ogmii, 1o 3amMUCyIOTHCS Y TaM’ ITh JTiYHIbHUKA:

- IepenporpamyBaHHs JIYMIbHHUKA;

- KUIbKICTh HATHCKaHb Ha KHOIIKY «30pocy;

- YHCIO JHIB MiCIs OCTAaHHBOTO 30pPOCY MOTYKHOCTI;

- peBepc eHeprii;

- peecTpallis 3MiH;

- 3HATTS KPUILIKU KJIEMHUKA.

KOI[I/I MOMUJIOK Ta MONEPEMKEHb

B mpormeci po6oTH MYHIBHHUK 3MIHCHIOE KOHTPOJIb TpaIe3qaTHOCTi
yCiX €JIEMEHTIB Ta MPOBOJAMUTH CAaMOJIarHOCTUKY .
CaMo1iarHoCTHKA IPOBOIUTHCS:
- TICis MoJavi HAIPYTH Ha JITYMITEHUK;
-y 00.00 roguH KOXHOT 1OOW;
- TiCJIs 3aBEPIICHHS CEaHCY 3B’ SI3KY 3 JIIYMIBHUKOM.
[Ipn Oynme-sIKMX BiIXWISHHSIX TIPH AWATHOTHIN TPOBOIUTHCS
inerTudikaris 36010 Ta BuBox Ha JKKI BiamoBigHOTO KOIY.
Koau po3noainstoTbes Ha TpY THIIA!
- KOJH IMOMUJIOK;
- KOJH TOTIepeIKEeHb;
- KOMYHIKaIliifHI KOJH.
[Tpu BUHUKHEHH] KOY MOMIIKH JIIYWILHUK TPUTTUHSIE BiTHOBICHHS
UKy BimoOpaxenHs mapamerpiB Ha JKKI, GiokyeTbes iHIUKAaTOp KOAOM
mommikd. Koan mMOMHIIOK Ta TPOMO3MINI Mi MpH [UX IMOMIIIKAX
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MpUBEACH] B Ta0mHI 5.9 iHCTPYKIiI 10 ekcIuTyarartii Jigmibanka ALFA A
1800.

Koau momepemkeHp BimoOpakatoTh BUHHKHEHHS OYyIb-SIKHX YMOB,
0 MOXYTh OYTHM BaXJWBI, aje HE OKa3ylTh BIUIMBY Ha OOIIK
€JICKTPOCHEPTii.

Komn momepemkenp Ta Npomo3uWIlii Al mpu X BUHUKHEHHI
npuBeaeHi B Tabmuui 5.10 iHCTpyKuii mo excruryaTauii Jiuniabauka ALFA
A 1800.

KomyHikarifinuii ko Bigoopaxaerscs Ha JKKI HacTynmHUM YyuHOM: y
MOJIi IHJUKATOpa aKTUBHOTO TOPTY IHAMIUPYETHCS TOPT, SIKUH BU3BAaB
MOSIBY JJAHOTO KOy, HAITPUKIIA]:

- «COM 0» - onTUYHMI TTOPT;
- «COM 1» - nepumii nudpoBUil MOpT;
- «COM O» - ppyruit uupoBuii MOpT.
A y 10J1i OCHOBHOTO IHJMKATOpa BiIOOpa)kaeThCs caM KOJI.

15 CreHp 111 NOBIPKH iHTeIeKTYAIBHUX eJICKTPOHHHMX
JIYMJIBHUKIB eJIeKTPoeHeprii

[puctpiit Tuna YPIIC-3-6 (B momanbmioMy IpUCTpiil) Mpu3HAYCHUI
JUTS IOBIpKU TpH(a3HUX JTIYMIBHUKIB eNleKTpoeHeprii kinacy 0,2 Ta HUXKue,
a TakoX TpudasHUX JIUMILHUKIB peaKTHBHOI eleKTpoeHeprii kimacy 0,5 ta
HIDKYE METOIOM 3pa3KOBOT0 €JIeKTPOIIUYMIbHUKA.
TexHiuH1 XapaKTepPUCTUKH PUCTPOIO.
1.5.1 Ipuctpiii 3abe3neqye:
- (hopMyBaHHS B aBTOMAaTHYHOMY PEXHMI 3aJIaHUX 3HA4YCeHb (Pa3HUX
HanpyT B maiana3onax Bix 40 mo 65 B, Bix 85 no 140 B, Bix 150 mo 245
B, rpanumi gomycTiMoi BiTHOCHOT HOXHOKH mpH 1iboMy +1%;
- (hopMyBaHHS B aBTOMAaTHYHOMY PEXKHUMi 3a/IaHUX 3HAYCHb (ha3HUX
cTtpyMmiB B miamazoni Bim 10mA go 50A, rpaHmii IOMYyCTHUMOI
BiTHOCHOTI TOXUOKH +1%;
- 3MiHa (pa30BOro KyTa MK CTpyMaMu Ta Hampyramu Big 0 mo 360°,
rpaHuili abCOMOTHOT MOXUOKH, 110 JOMyCKaeThes, £2%);
- opmyBaHHS TpUQa3HOI CUCTEMH HANPYT CHHYCOIAaIbHOI POpMH 3
KoediIli€eHTOM HeNiHIHHIX CIOTBOpeHb He Oinbiie 1%;
- popMyBaHHS TPHOX raJIbBAHIYHO PO3B’SI3aHMX Ta 3CYHYTUX Ha 120°
¢azHux cTpyMiB cuHycoimampHOi QopMu 3 KoedilieHTOM
HEJNiHIMHUX CIOTBOpEeHb He OinbIe 1%;
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- 3MiHa 9aCTOT BUXITHUX CTPYMiB Ta Hanpyr Bix 40 1o 65 I'm.

1.5.2 BuwmiproBaHHS TIOTY)KHOCTI Ta C€HEprii 3IIHCHIOETHCA 3a
JIOTIOMOT 010 3pa3KoBOTO 0araToyHKIIIOHAIEHOTO JYNIBHUKA
enektpoeneprii Tuna BX-33.

1.5.3 O6MmiH iH(pOpMAIIIEID MK CHHTE3aTOPOM CTPYMy Ta Hampyrd
CTH 3-4, 3pazkoBuM diumibHUKOM BX-33, mpucTpoeM oOUYHCIIOBaHHS Ta
ingukarii  noxubkum — YBUII, Ta mepcOHaNbHOIO  EICKTPOHHO-
oOumcoBanoro MamuHow — [IEOM, 3aificHioeTbes yepes inTepdeiic RS-
232.

1.5.4 Onuc Ta pobOTa OCHOBHUX YacTHH MpHCTPoro. CTPyKTypHa Ta
eJIEKTpUYHA CXEMHU MOKa3aHi Ha pucyHkax 1.3 ta 1.4. Ha mpuGopHOMY
CTOJII yCTaHOBJICHA KOMYTAIlifHA CTiiiKa, CHHTE3aTOp CTPYMYy Ta HANPYTH
CTH 3-4, 3pa3koBuii niunmnsauk BX-33 ta [IEOM 3 nmpunaTepoM.

Ha xomyramifiny CTiiKy BCTAaHOBIIOETHCS  JIUMIBHUK, IO
MOBIPAETBCA, Ta TpHUCTpii  ¢orompountyBanus (PIII), a Takox
MIKPOITPOIIECOPHHM MPUCTPii 0OUHUCIICHHS Ta 1HAUKAIlT TTOXUOKH.

OCY npu3HAaueHUH Uil 3YATYBaHHS IOMITOK HAa  JIUCKY
IHIYKITIHHOTO JIIYHITLHUKA.

YBUII npu3HaveHnii 11 OOIHCICHHS Ta iHAYKITiT TOXHOKH.

B cunresaropi tpudasnoi cucremu crpymiB ta Hampyru CTH 3-4
3IIHCHIOETHCS LU po-aHaoroBe (JOpMyBaHHS CHHYCOiJaTbHUX CTPYMIB Ta
HANpPYTH 3 YCTAaHOBJICHUM (ha3HUM 3CYBOM, MIJICHIICHHS TI0 MOTY>KHOCTI, Ta
raJibBaHiuyHE PO3AUICHHS BXiJTHUX CUTHAIIB.

3a pomomoroto IIEOM omeparop ¢opMye pPEXHMU TOBIPKH
JTYWIBHAKIB, TIPUCTPOI, a TAKOXK 3MIACHIOE BB HEOOXITHUX NaHUX.
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1.6 Iopsinox podoTn

1.6.1 3oBHiIHINi OrJs
[Ipu npoBeeHH] 30BHINTHLOTO OTJISAY MIOBUHHO OYTH BCTAHOBJICHO:
BIJICYTHICTB 30BHIITHIX ITOIIKOKEHb;
MPaBUIIHHICTS MapPKyBaHHS JIIYAIBLHUKA,
3aTHCKadi KJICMHHKA IOBUHHI MaTH BCi TBUHTH 3 HETIOIIKOXKEHOO
pi3p00T0.

1.6.2 IlepeBipka eqeKTPH4HOI MiTHOCTI i30.1s1ii

Ilogaya mHampyru mpu BUNPOOYBaHHI TOBHUHHA OYyTH IUIABHOIO,
MOYMHATHCA 3 HyJA a00 13 3HaYCHHS, U0 HE EPEBHILYE pOOOUY HAIIPYTY.

IToxnbka BUMIipIOBaHHS HaNpyTrd MPU BUIPOOYBAaHHSX HE IMOBUHHA
nepeBunryBatn 5%

Pesynmbrar  BUNpOOYBaHHSI ~ BB2XKAThCS ~ MO3UTHUBHHUM,  SIKIIO
CJIEKTPUYHA 130JIALiS BUTPUMYE Ha TNPOTA31 ONHIE] XBUIMHHM HaANpyry
3MiHHOTO CcTpyMy bactororo 50 I'm: 4 kB Mik BciMa KOJIaMH CTPyMy Ta
HANPYTH, a TAaKOX JOMOMIXXHMMH KOJAMH 3 HOMIHAJIGHOIO HAIPYTO0
oinbme 40 B ta «3eMito».

1.6.3 OnpooyBanHs

1.6.3.1lepeBipky poOOOTH IHOWUKATOPHUX MPUCTPOIB JUMIBHUKA
HPOBOJUTECS B MPSMOMY Ta 3BOPOTHOMY HAampsMKax, MPH HOMiHAIBHHX

3HAQUCHHAX HAINPYTH, CTPyMy, COS¢® = - 1 IUIIXOM CIIOCTEpEeKEHHS 3a
pizmHo kpuctamiyauM iHpukatopom (PKI) Ta cBitnomiomom (LED
iHOUKaTopoM). Pe3ymbTaT mepeBipKHM BBaXKAETHCS TO3UTHUBHUM, SKITO
crocTepiraeTscsi crpamnboByBanHsa LED iHmukaropa, mpu TecTyBaHHI
po6otu JKKI BigcyTHs iHOHMKaILis 3HaKa MOMWIKK (CUMBOJ A Ha BepXHiii
YacTUHI 1HOUKAaTOpa), HOPMAIbHUI Ta AOMOMiKHUHA pexumu podotu XKKI
MepeKIToYaroThes 3a jgoromoroio KHOmkHA «ALTy», XKI BimoOpakaroTsh
3amporpamMoBaHi  JaHi,  iHIAMKATOPH  HampsIMKy  HaBaHTaKEHHS
BiZJOOpakalOTh MOTOYHUH KBaAPAHT.

1.6.3.2 Ileperipka poOOTH IMITyJbCHUX BHXOJIB, peje CHUTHATi3aIlil
MIPH TICPEBUINICHHI TTapaMETPiB IIOPOTOBUX 3HAUCHbD.
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PesynmbTar BBa)kaeThCsl MO3UTUBHHUM, SIKIIO IMIYJIBCHI BHXOIH
BHJIAIOTh YHCIIO IMIIYJILCIB TPOMOPIIOHATHHUX KITBKOCTI BUMIPIOEMO
EJICKTPOCHEPTi, a peyie CIpaIboBYE.

1.6.4. BusHauyeHHS MOXHOKM X04a TOAMHHHKA JiYMJIbLHUKA

1.6.4.1 Tlogatu wHampyry Ha Bci Tpu ¢Ga3ud JIUYWIBHUKA Bif
onHodasznoi Mepexki 220 B

1.6.4.2 CuHXpOHI3yBaTH T'OJUHHMK KOMII'IOTepa II0 CHTHajJaMm
TOYHOT'O Yacy.

1.6.4.3 CkopekTyBaTH TONUHHUK JYWIBHUKA. 3alporpaMmyBaTH
JKKI nigmnpHAKA Ha BiqoOpakeHHS TUTHKH TIOTOYHOTO Jacy.

1.6.4.4 Tlicna 4-x ni0 mouyaTH CHOCTEPEKEHHS 3a YacoM Ha
iHIMKaTopi  JMIYWIPHMKA HA TMOYATKy IIOCTOTO CHTHATY BKJIIOYHTH
cekyHnomip. CeKyHIOMIp 3yIIMHATHA B MOMEHT OOHYIIHHS cexyHa Ha JKKI.

1.6.4.5 SIkmio curHaja TOYHOIO 4acy IMPO3BYYaB paHilie OOHYJIIHHS
cexynz JXXKI, To moka3u cekyHIOMipa SIBISIOTHCS aOCONMIOTHOIO TTOXUOKOIO
XOJy TOJTMHHUKA.

AT=60-Tc,

ne Tc — gac, 110 BUMIPSB CEKYHAOMI.

1.6.4.6 Pe3ynpTaT TOBIPKM BBaXAETbCA IMO3UTHBHUM, SIKIIO
BenmurHa A T He nepeBHInye +2 CeKyHIn

1.6.5 IlepeBipka pexumy 0aratorapudnocti

1.6.5.1 Ilogatu Ha MYMILHUK HOMIHAJIBHY HAMpyTy.

1.6.5.2 3uatu mokasW JIYMIBHUMKA [0 AaKTHBHIA Ta peakTHBHIN
eHeprii y 4-x TapupHHUX 30HaX Ta 3arajbHi MOKAa3H.

1.6.5.3 3anporpaMmyBaTu JHYHIbHUK Ha BUMIPIOBaHHS
eJIeKTpoeHeprii y 4-x TapudHuX 30Hax 1mo 15 XBUiIHH.

1.6.5.4 TlomaTtu Ha JIYMIBHUK HOMIHAJIBHUN CTPYM NpH KoeillieHTi
HOTY>XKHOCTI C0S ¢ =0,5 (inx.). Uepes oHy roANHY BiJKITIOYHTH.

1.6.5.5 3uaTH npupicT MoKa3iB 10 aKTUBHIN Ta peaKTUBHIN eHEprii y
4-x Tapu(HUX 30HAX Ta MPUPICT 3aralbHUX MOKAa3iB EHPTii.

1.6.5.6 JIiYnIbHUK BBAKAE€THCSI BUTPUMABIIUM BUIPOOYBaHHS, SKIIIO
cyMa TIPHUPOCTY TIOKa3iB JJII aKTUBHOI Ta pEaKTHBHOI €HEpTil y TapubHUX
30Hax JOPiBHIOE MIPUPOCTY 3arabHOi €Heprii 3a Toil ke Jac.
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1.6.6 BusHA4YeHHs1 OCHOBHHUX METPOJIOTIYHUX XaPaKTEePUCTUK

1.6.6.1 IlepeBipka nmo4aTky 3amycka MPOBOAUTHCS HMPU HOMiHANBHIN
Hanpy3i. JIiYMIBHUK MOBHHEH HOPMAaJbHO MpAaLIOBaTH HE Mi3HIIIE, HIX
gepe3 5 ceKyH/I i Mojadi HalpyTH.

1.6.6.2 IlepeBipka BiACYTHOCTI CaMOXOAy BUKOHYBAaTH IIPH HAIPy3i
1,15 U,on  (Uyow - HOMIHANBHA Hampyra) Ta BiICYTHOCTI cTpymy. [lpm
oMy Tpeba TopaxyBaTH KUTBKICTh IMITYJIbCiB. MiHIManbHa TPHUBATICTH
MIPH BUKOPHCTaHHI IMITYJIECIB BHUIIPOOYBAIHHOTO BHXONIY ITOBHHHA OYTH,
NpY TOCTIHHIN JYMIbHUKA!

3
a) 1000 —— - 60 xBuIIHH;
6A0 -+

.
6) 10000 AAI— - 20 XBHJIUH;
€A0 -+

3\|..

B) 100000 AA; - 2 XBUJIMH
eAo -+

PesynmbTar TepeBipKM  BBaKAETHCSA  MO3UTHBHUM, SIKIIO 32
BCTaHOBJICHHI Yac BUNPOOYBaJbHUN ab0 IMIYJIbCHWUHU BHXiJ HE BHIAACTD
’KOJHOTO IMITYJIBCY.

1.6.6.3 TIlepeBipka TOpPOTy UYTJIUBOCTI MPOBOJIUTHCS  TPH
HOMiHaJIBHIM Hampysi, KoeQilieHTi moTyXHOCTI COS@ =1, Ta cTpymi
0,001llaom (lHOM — HOMiHaMBHMI CTpyM). SIKIIO JIYMIBHHK BHMIPIOE
CJIEKTPOCHEPTiI0 B JBOX HANPsAMKIB, TO TIEpeBipKa YyTIMBOCTI
NPOBOAMTHCS I KOXKHOTO HAmNpsIMKY. Pe3ymnbTaT mepeBipKH BBa)Ka€TbCs
MO3UTHBHHUM, SIKIIO IHIUKATOpP HanpsMKy HaBaHTaxkeHHs Ha JKKI
BiToOparkae OJWH 3 KBaIPAHTIB.

1.6.6.4 BwusHaueHHA OCHOBHOi MOXHOKH MPOBOAMTHCS MU
HOMIHAJIBHIH HaNpy3i MpYU CHMETPUYHOMY HaBaHTakeHHI (Tabmuit 1.5):

PesynmbTar TepeBipkH BBAKAETHCSA IMO3UTUBHUM SIKIIO OCHOBHA
BIIHOCHA TIOXMOKa HE TIEPEBHINYE IOIMYCTUMHUX 3HAYCHH, IO BKa3aHi B
Tadmmii 1.6
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Ta6mmms 1.5 — I'panndHi MOXHOKY JIIYHUIHHUKIB €JIEKTPOCHEPTIl

I'parnuni moxubkm, %
JUTSL JTYMIBHHKIB KJIacy
3HaueHHs CTPYMY KOG(i)lLIleHT. TOYHOCTI (npum
MOTYXHOCTI CUMETPUIHOMY
HaBaHTAKCHHI)
0,2S 0,5S
0,01lz0M < |
<0,05l oM 1 +0,4 1,0
0,05lHom <l <lmom |1 0,2 0,5
0,02lr0M < I | 0,5(ium) +0,5 +1,0
<0,1llHoM 0,8(emn)
0,5(1mm)
0,11a0M < | <IMaxc +0,3 +0,6
0,8(emH)
0,1laom < | <Imakc | 0,25(iHn) 105 410
(3a BUMOT010) 0,8(emn)

1.6.6.5 BusHaueHHS OCHOBHOI TMOXMOKM IpH OJHO(AZHOMY
HaBaHTa)XEHHI MPOBOAMTHCS AJISI MPSAMOTO HAMpPSAMKY EJIEKTPOCHEpril mpu
cos @ =1, Hampysi, ykazani B m.1.5.6.4, Ta HOMiHaIFHOMY CTpyMi (a3zax

A,B,C moueproBo. Pe3ymbTar MOBIpKH BBaXKAETHCS TO3UTHBHUM SKIIIO
ocHoBHa noxuOka He nepesuitye +0,3% s kaacy 0,2S; +0,6% mist kinacy
0,5S. Pi3HuIsg moxuOoK npu 0JHO(PA3HOMY Ta CUMETPUIHOMY TpHDazHOMY
HaBaHTa)KeHHI He OBUHHO niepeBurnyBatu 0,4% st knacy Tounocti 0,2S
ta 1% nist knacy Tounocti 0,5S.

1.6.7 Bu3HaveHHsI NOXHOKHM BUMipPIOBaHb MapaMeTPiB eJJeKTPUIHOT
Mepexi

BusHaueHHs MOXHMOKHM JTIYMIBPHUKA TP BHUMIPIOBAaHHI IapaMeTpiB
MepEeXi MPOBOIUTHCA 3 BUKOPHUCTaHHAM KamiOpaTtopa turma PECYPC - K2,
nporpamuoro makera Alpha Plus W1.8. BunpoOyBaHHs mpoBOASTHCS TpU
HOPMaJIbHUX YMOBaX.

3a TOIIOMOT 010 KOJTHOPaTOPy 3a1af0ThCS:

- HOMIHaJbHI CTpyMH 10 (azam;
- HOMIHaJIbHI HATpYTH Mo (azam;
- yacrorta 50 I'i;
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- KoeiIIIEHT MOTY)KHOCTI 1Mo (hazam.
3a momomororw Komir'roTepa Ta mporpamuoro makera Alpha Plus
W1,8 3HimMarOTbcs NOKa3W JIYMIBHHKA Ta PO3PaXOBYIOTHCS TOXHOKH
BUMIpIOBaHHS HapaMeTpiB eNeKTpU4HOi Mepexki. JIIYMIbHUK BBaXKa€TbCs
II0 BUMPOOYBAaHHS BUTPHUMAB, SIKIIO MOXMOKA HE MEPEBHIILY€E 3HAYCHB, 110
npuBeeHi y Ta0ui 1.6

Taomuist 1.6 - JlomycTrMi MOXUOKH JIIYMIbHUKA

HaiimenyBanHs .
n/ 3nauenHs | IlpumiTka
o | XapaKTepucTHKH
I'panuis moxubku [Toxmbka
1 BHMIpIOBAaHHS HAIPyTH B +0.5 MIpHBEICHA JI0
pobodomy miamasoHi, 1o - HOMIHAJILHOT'O
JIOTTYCKAEThCS, %0 3HAYCHHS
[ToxnbOxa
I'panuis moxubxu
2 BHUMIPIOBAaHHS CTPYMY, IO +0,5 MPHBC/ICHA 110
MYy - HOMIHAJILHOTO

TommycKaeTbes, %
3HAYEHHS CTPyMY

I'panuis moxubxu

. [Toxubxka
3 BUMIPIOBAaHHS YacTOTH, 1110 +0,01
o abcoroTHa
JIOTTYCKAEThCS, %0
I'panuis moxubku
4 BUMIPIOBaHHS TJTHOMHU +0.5 [Toxmbka
MPOBATy HAMPYTH, IO - a0CcoJIroTHA
JIOTTYCKAEThCS, %0
['panuis moXuOKU TPUBATIOCTI
5 MIPOBaJIy HAIIPYTH 110 +0,01 Toxubxa
p y pyr - abcoroTHa
JIOITYCKAETHCA,
I'panuns momyckaemoi
PAHHILT 0TIy [Toxubxa
6 MOXUOKH BUMIPIOBaHHS +0,01
. ) a0CcoJIroTHA
Koe(illieHTa MOTY>KHOCTI
I'panuis moxubxu
BUMIPIOBAHHS KYTIB MIXK
P y [Toxubxka
7 BekTopamu Tpudazuux cucrem | £1,0
abcosroTHa

Hanpyr Ta CTPyMiB , 11O
JIOTIYCKA€EThCSL, Tpaj
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IToxnbka BUMIpPIOBaHHS TapMOHIK CTPYMy Ta HalpyTd, a TaKOX
Koe(iIieHTa CIIOTBOPEHHSI CHHYCOINAIbHOCTI KPUBHUX CTPYMY Ta HAIPYTH
HE HOPMYIOThCSI.

1.6.8 IlepeBipka po0oTH aJropuTMy 00JIiKy BTpPaT

BunpoOoByBaHHS TMPOBOAWTHECS TMPU HOPMAIBHUX YMOBaX, IPH
HOMiHaNBHIN Hampy3i (+1%), mnpu cuMeTpUYHOMY HaBaHTAXEHHI
(Tabmus 1.7). Jomyctrma moxuOka mpuBeaeHa B Tabmur 1.7

1.6.8.1 OGuaik BTpaT y cuioBomy TpaHcdopmartopi

3a gonomoroto mporpamu Alpha Plus LV 3arpysutu ni4mibHUK
HACTYIHUM:
- HoMiHanpHa Hampyra — 100 B;
- HOMIHAJIBHUHN CTPyM — 5 A;
- aKTUBHI BTpaTu B MarHiTornposoai — 5,0%);
- aKTHBHI BTpaTu B oOMoTIi - 5,0%;
- peaKkTHBHI BTpaTH B MarHironporoji — 5,0%;
- peakTHBHIi BTpaTH B oOMoTi - 5,0%.
3amaTh PEeXUM «IOTOBHEHHS BTpaT» 0 EIEKTPOEHEprii, o
BHMIPIOETHCS, Ta TPOBECTH BUIPOOOBYBAHHS 3TiTHO 3 Tabmuriero 1.7
[licnsa 3akiHueHHs BUIPOOYBaHb y PEKUMI «IOMOBHEHHS BTPAT» 3a
nonomororo nporpamu Alpha Plus LV 3agatu pexuM «BigHiMaHHS BTpaT»
13 eNEKTPOCHEpPTil, IO BHUMIPIOETHCSI Ta TMPOBECTH BUIPOOYBaHHS 3HOBY
BUKOPHCTOBYIOUM MNpH LboMy mnocTiiiHy K2 (mns miumnbHuka Ajbda
A1800)
Pesynprar mepeBipkd BBaXKA€ThCS MO3UTHBHUM SKIIO ITOXHOKa
JTYWIBbHAKA TIPH BKIIFOYCHOMY QJITOPUTMI OOIKY BTpaT HE MEPEBHUIIYE
JOIyCTUMHUX 3HAa4YeHb 3rigHo Tabmumi 1.7
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Tabmmms 1.7 - I'panuiii TOXUOKH JTIYHIEHUAKIB €IEKTPOCHEPTIl

['panwni
noxuoku,%
UL
3HAYCHHSL K1 K2 KoedirtienT | M14MIBHUKIB
JIOTTIOBHEH- . HOTYKHOCT | KJIacy
cTpymy, A HS BUIHIMAHHA | 5 TOYHOCTI (15
CHMETPHYHUX
HAaBaHTA)KCHB)
0,2S 0,5S
1,0 12550 7450 0.5(mm) | 104 | 20,7
0,5(emn)
2,0 11450 8550 0,5(inn) +04 | £0,7
0,5(emn)
5,0 12000 8000 0.5(mm) | 104 | 20,7
0,5(emn)
50 11000 9000 1 +0,3 +0,6

1.6.8.2 O64ik BTpar B JIiHii elekTponepenayi

1. 3a nomomoroto nporpamu Alpha Plus LV 3arpy3urty B mi4mibHHK
HACTYITHI BEJIMUUHU:
- JoBxuHa JiHii, B pyrax — 100;
- aKTHBHHI nuTOoMHUii omip nposoxy Om/mile — 316,8;
- peakTHBHHMI muTommi omip mpooxy Om/mile — 316,8, mo
Bignosinae 10% akTUBHUX Ta pEaKTUBHUX BTPAT, IPUBEICHIX
JI0 HOMiHAJIbHUX 3HAYEHb HANIPYTH Ta CTPYMY.
2. 3amaTH PeXHUM <«IJOMOBHEHHS BTpAaT» 1O EJIEKTPOCHEprii, IO
BUMIPIOETHCS Ta MPOBECTH BUMPOOYBAHHS 3TiIHO 3  Tadymiero 1.7
3. Ha npuctpoi MK 6801 3amatu nocritiny «K1» 11t TOUkd (IIyHKT
1-3 B Tabmuwi 1.7).
4, 3amatn pexuM «BigHIMaHHS BTpaT» 13 EJIEKTPOCHEPTil, IO
BUMIPIOETHCS Ta MPOBECTH BUIPOOYBAHHS 3TiTHO 3 Tabmumero 1.7 3
BUKOPHUCTaHHS MOCTiHHOT «K2».
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5. Pe3ynpTaT mepeBipKH BBAKAETHCS TMO3UTHBHHUM SIKIO ITOXHOKA
TYMIBHUKA 3 YpPaxyBaHHSIM BTPaT HE TMEPEBUINYE JIOMYCTUMHUX 3HAYCHb
(Tabmuus 1.7)

1.7 OdopmiieHHs1 pe3yJIbTATIB MOBipKHU

1.7.1 Kopnyc niumibHUKA Micis TMOBIPKH IUIOMOYETHCS TMIIOMOOIO
MOBIPHUKA Ta TUIOMOOIO 3aBOAY — BUPOOHHKA.

1.7.2 Pesynpratd Ta [aTy TMOBIPKHA JHYMIbHUKA O(OPMIIOIOTH
3aIMCcOM B MACHOPTI Ta 3aCBiAYYIOTH KIEHMOM.

1.7.3 JliunnbHUK, 10 TPOWIIOB MOBIPKY 3 HErATUBHUM PE3YJIbTATOM
X04 I0 OJHOMY IYHKTY IIOBIpKH, 3a00pOHSIETHCS MO eKcruryaTarii. Ha
HBOT'O BUJAETHCS CIOBIIIEHHS MPO HEMPUIATHICTh 3 BKA3iBKOIO NMPHYMH.
Kneiimo nomnepeqHp01 MOBIPKH TaCUTHCA.

1.8 3micT 3BiTY

3BIT PO TIPOBEICHY J1A0OPaTOPHY pOOOTY ITOBUHEH MiICTHTH:
1.8.1 Meta pobotu
1.8.2 TexHiuHi JaHI BUBYAEMOIO JIIUMILHUKA
1.8.3 Pesynbratn  BU3HAYEHHS METPOJOTIYHUX  XapaKTEPHCTHK
JYUIbHUKA €TICKTPOSHEPTii, 110 MOBIPSIETHCS:
- OCHOBHi METPOJIOTi4Hi XapaKTEPUCTHKH;
- MOXMOKHM X0Jia FTOAMHHHUKA JIIYHILHHUKA;
- IepeBipKa peKUMy OaraToTapu(HOCTI;
- TOXUOKHM BUMipIOBaHb IapaMeTPiB €JIEKTPOCHEPTii;
- mepeBipka poOOTH aNrOpuTMy OOTIKY.
1.8.4 BUCHOBKH ITPO IPOBEIEHY POOOTY
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2. JIABOPATOPHA POBOTA Ne6
«JIOKAJIBHE YCTATKYBAHHS OBJIKY EJJEKTPOEHEPTI Ii»

2.1 Mera po6oTu
O3HallOMHUTHUCH 3 JIOKAJIbHUM YCTaTKyBaHHSIM OOJIIKY €JIeKTPOCHEPTii
(JIYO), na npuknani JIYO B JIHINpoBChKili eHEprocucTeMi.

2.2 llporpama po6oTu

2.2.1 O3HallOMUTHCH 13 CTPYKTYpHOIO CXEMOIO OaraTopiBHEBOI
cUCTEeMH OOJIKY elleKTpoeHeprii Ykpainu.

2.2.2 O3HaHOMHTHUCH 13 CTPYKTYpHOIO cxemoro JIVYO B JIHipoBChKii
E€HEPrOCUCTEMI.

2.2.3 BuBuutm TexHiuHi 3acobum JIYO B JIHinpoBcbkiii
E€HEPrOCUCTEMI.

2.2.4 O3HalloMUTHChH 3 MPUHIMIIAME oprasizamnii Ta podotu JIVO B
JHinpoBceKili eHeprocucTemi.

2.3 3arajbHi BizomMocTi

VY 3B’3Ky 3 NEPEeXOAOM EKOHOMIKM YKpaiHH Ha PUHKOBI yMOBH
pOOOTH BaXXJIMBOTO 3HAYEHHS HAOYBAarOTh MUTAHHS JOCTOBIPHOTO OOJIKY
€JIEKTPOCHEPTil Ha BCiX AUIBHUIAX Ta PiBHAX il BUpOOHULITBA, TIeperayi Ta
CIIO’KMBAHHSL.

CrBopennss Po3apiObnoro Punky Enextpuunoi Emneprii, 1o
CKIIAJIAETHCS 3 HE3AICKHUX aKIIIOHEPHUX KOMITAHIN (JIepikaBHI eIEKTPUIHI
KOMIIaHii Ta JIepXKaBHiI aKI[iOHEpHI €JIEKTPHYHI KOMIIaHii), He3aJeKHOTO
peryiodoro oprany - HarioHanpHa KOMICis, IO 3/1iHCHIOE PETYIIOBaHHS
y cdepax eHEpreTMKH Ta KOMyHalpHHX mociyr Ykpainu (HKPE).
OcCKinbKM BapTICTh €JIEKTPUYHOI €Heprii 3aleXxuTh Bix 3aTpaT Ha ii
BUPOOHUIITBO 1 mepeaayy, MOMEHTY NOMUTY (TOpU POKY, IHIB THXKHSA 1
TONWHHA JIOOW), BEIIMYMHHU 3asBJICHOI TOTY)KHOCTI Ta 4Yacy CIIOKHBAHHS
MOTYXKHOCTIi, TO COOIBAPTICTh ii € Pi3HOIO I KOXKHOI TOAUHU POKy. Tomy
nepexig 10 TapuQiB peaqbHOro 4acy IO03BOJS€ BUHTH Ha IiCHY WiHY
CJIEKTPUYHOI CHeprii Ta ONTHMI3yBaTH BHUPOOHHWIITBO, ITOCTAYaHHSA 1
CITO’KMBAHHS €JICKTPUYHOI CHEpTii.
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EdektuBHicT, 3acTOCyBaHHS Tapu(iB peajJbHOr0 Yacy 3HAYHOIO
MIpOIO 3aJICXKUTh Bil MOTPUMAaHHS TICBHUX YMOB, HaWBaKIIWBIIII ceper
SIKUX HACTYITHI:

B CHEPrOPHHKY ¢dyHKIiOHYE aBTOMATHU30BaHA cucrema

VIOPaBIIHHSI pealbHOTO Yacy (B MiHIMaJIBHOMY BapiaHTI ITOBHHHA

IUATH PO3MOAiIbYa B TIPOCTOPI CHEPrOPWHKY aBTOMATH30BaHA

cUcTeMa KOMepuiiHoro oOJIiKy 1 KOHTPOMIO BHPOOHHUITBA,

MOCTaYaHHS 1 CIIOKMBAHHS €JICKTPUYHOI e€Hepril, mo (YHKIIOHYE B

peanpHOMY MacmiTabi gacy);

aBTOMATH30BaHi B32€EMOPO3PaXyHKHU MiX Y4aCHUKaMU

€HEPTOPUHKY.

PoGota eHeprernuyHoi Tady3i B yMoBax  (DYHKI[IOHYBaHHS
€HEPrOpUHKY BUCYBA€ MiABUIICHI BUMOTH J0 CUCTEMHU OOIIiKY, a came, 10
piBHS ii aBTOMaTHU3aIlii, TOYHOCTI, HAAIMHOCTI Ta I[LJIiICHOCTI.

TodHICTh 1 JOCTOBIPHICTH CHCTEMH OOJiKy, B TIEpIIy depry,
BU3HAYAETHCA 3aco0aMu  iH(OpPMAIIHHO-BUMIPIOBAIIBHOT TEXHIKH, IO
3aCTOCOBYIOThCS, a TAKOK TPUHITUITAMHU iX BUKOPUCTAHHS.

OCHOBHMMHM TTOKa3HHKAaMH, IO XapaKTepHU3yIOTh c(EeKTUBHICT
BUKOPHUCTaHHS 1H(MOPMAIIHHO-BUMIPIOBAIBHOI TEXHIKM B CHCTEMI OOIIKY,
€:

mouHicmp IPeICTaBICHHS BUMIipPIOBAILHOI iHpOpMAIIii;

docmogipricme TIPEICTABICHHS BUMIpIOBaNbHOI iH(OpMarii. B
JIOTIOBHEHHS JI0 KIACUYHOTO IMIXOAY 1 BIAMOBIAHO 10 00’€KTa; IO
PO3TISIIAETHCS, IPOLIEC OTPUMaHHS AOCTOBIpHOI iH(opMalLii TOBUHEH OyTH
aBTOMAaTH30BaHUA 1 MOKe OyTH TIPOCTOI0 pEECTpaIliclo JaHuX 3
JTYWIBHAKIB €IEKTPOSHEPTIi MPOTATOM BCHOTO Yacy OOJIKY JO TOBHICTIO
aBTOMAaTH30BaHOTO TIPOLIECY peecTpamii NOuUX JaHUX 3 IX [OBHHUM
IyOtoBaHHSIM 1 000B'SI3K0BOIO BepH(DiKaLli€ro;

00HOUACHICMb TIPEICTABICHHSA BHUMIpIOBaibHOT iH(opMarii. Ilix
OJTHOYACHICTIO TPEACTaBICHHS BUMIpPIOBaNIbHOI iH(pOpMaLii MaeTbcs Ha
yBa3l CHHXPOHHICTh BUKOHAHHS BUMipIOBaHb B TOUKaX OOJIKY, HOPYILICHHS
SIKOT TIPU3BOANTH 10 BHHUKHEHHS ITOXHOKHM PO3CHHXPOHI3AIII1, SKa BIUTHBAE
Ha pe3yJbTaTH BUMIPIOBaHHS.

3a3HaueHi TMOKa3HWKH  BU3HAYAIOTBCS B CUCTeMi  OOMIKY
MIPUHITUIIAME OpTaHi3allii BAMipIOBaHb, SKICTIO CHCTEM OOJIIKY 1 3B’SI3KY.

Opniero i3 1mied cucteMu OONIKY €JIEKTPOCHEPTil CIiJ BBaXKaTH
CTBOPEHHS YMOB JIJIi OTPUMAHHS 33 Pe3yJbTaTaMH BUMIpPIOBaHb SKOMOTA
OimpII  OCTOBipHOrO OanaHCy BHpPOOHMITBA, MepeAadi, po3moAiny i
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CITO’KMBAHHS C€JIEKTPUYHOI IMOTYKHOCTI a00 €Heprii, a TaKoX IMOKa3HHKIB
SKOCTI eNeKTPUYHOI EHeprii, IO CHOXXHBAEThCA CIOXHBaYaMHd B
PO3PaxyHKOBUX TOYKaX OOJIKY.

[Ipu poMy TexHiUHE cepeloBHIIE, IO peajli3ye BHUILE BKa3zaHi
(yHKIIT, TOBUHHE 3a0€3MEYUTH MOKJIMBICTP BHMKOHAHHS  I[JIICHOO
cucteMoro  QYHKIIi  YIOpaBIiHHA  pPEXUMaMH  €JIeKTPOCIIOKHBaHHS,
BKIIIOYAIOYM DPEXHMMHI 3aXOOU HA CIIOKHBAuiB €JEKTpOeHeprii mnpu
MOPYIICHHI JOTOBIpHUX 3000B's13aHb. A Takok (ikcarito ¢akTiB
PSOKMMHUX 3aXOMiB Ha CHOXKMBadiB (MOKYIIIB) €JICKTPOCHEPrii, IO
MOXYTh IPUBECTH O MaTepialbHUX 30MTKIB CIIOKHMBAYIB (MTOKYIILIB).

OcHOBHI  mapaMeTpu  ycCTaTKyBaHHS  300py Ta  0OpoOku
ABTOMATH30BaHOT CUCTEMH OOJIiKy IMEepPeBAXHUM YHHOM BH3HAYAIOTHCS
JIYO i iioro BHMIipIOBaJbHUMH KOMIIOHEHTaMHU — MpUOOpaMu OOJIIKY Ta
JYUIBHUKAMH €IEKTPOCHEPTii.

OCHOBHI BUMOI'M 10 MOJAJIBLIOI0 ycTaTKyBaHHA 001diky (JIYO)

2.3.1. Jlo mpwramy oOmiky, SK JO BHUMIPIOBAaILHOTO KOMITOHEHTA
JIYO, cTaBisaThCs Taki 000OB'SI3KOB1 BUMOT'H.
- MOBUHHO OyTH 320€31eUeHO BBEJICHHS JJAHUX BiJl BAMIPIOBAILHOI CXEMH Y
BUTTISIAI  IMIYJBCiB  1/a00  TMOCHINOBHUX  JaHMX 1 (OpMyBaHHS
BHUMIPIOBaJIbHOI iH(OpMaIlil 10 00'€KTY O0JIKY;
- METPOJIOTIYHI XapaKTepUCTUKU MAIOTh OyTH MiATBEPIKEHI BiAMOBITHUMHU
JIOKyMEHTaMH opraHiB Jlepkctannapty YKpainu;
- BHUXIiJHI JaHI MOBHHHI OyTH 3a0e3MeUeHi: YaCOBOIO MITKOIO Hacy, IO
(hikCcye MOMEHT iX OCTaHHbOI Momudikallii, i 03HAKOI, SKa BHU3HAYA€E iX
SIKICTB;
- IaHi TOBUHHI 00pOOIIATHCS 32 Taki 00JTIKOBI TIEPiOAN: MiBrOIUHU/TOINHA,
nmoba I ONTOBOTO EHEPTOPHWHKY, MJIA PO3APIOHOTO EHEPrOpHHKY -
BiJIIOBI/THO IO JIIFOYMX 30HHHUX TapuQiB.
- MiHiManpHa - rauOuWHA 30epiraHHs JaHUX T[OBHMHHA BiJOBITATH
HOPMAaTHBHHUM JIOKYMEHTaM OIITOBOTO 1 PO3APiOHOTO €HePTOPUHKIB;
- KOHCTPYKIA 1 anroput™ ¢yHkiionyBanHs 10 moBuHHI 3a0e3redyBaTH
3axHCT Bl HECAHKIL[IOHOBAHOTO BIUIMBY Ha BUMIpH i 00pOOKY JaHuUX;
- ToJtii, OB’ sA3aHi 3 MO3AMTATHUMH 3MiHAMH 30BHIITHBEOTO 1 BHYTPIIITHHOTO
CepeNoBHINa, TOBUHHI OyTH 11eHTH(])IKOBaHI a JaHi PO HUX 30€peKeHi,;
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- TIO wmae 3abe3medyBaTd peaiizalfilfo METPOJOTIYHO aTECTOBAHOTO
ANTOPUTMY KOPEKIli TOXWOKHM OOJIKY €JIeKTPOSHEepTrii TpH Malux
HABAaHTKCHHSX;
- nomyckaethbest cymimeHasa Gynakuii [10 Ta TYMIBHUKIB €1eKTpOeHEPrii B
OJHOMY MPHUCTPOI.

2.3.2. Bumoru o JIVO:
- JITIO noBUHHO MICTHTH MPOLEAYPH MEPBHHHOI MEPEBIPKU JOCTOBIPHOCTI
(Bepudikariii) qaHux 3 GOPMyBaHHSIM O3HAK SKOCTI JaHUX;
- JaHI Ha BEPXHIM piBEHb IMOBHHHI MEPEAABATHCS 3 TIO3HAYKOIO SIKOCTI,
4acy i 1aTor, KOTPUM BOHH BiJIITOBITal0Th;
- JIYO mae miaTpuMyBaTH JBa HE3AICKHUX 1HPOPMALIHHUX KaHAIM;
- JIVO moBuHHO OYTH YKOMITIEKTOBAHO CTaHAApTHUM HaOOpoM 3aco0iB
KOMyHiKamii, siki 06 3a0e3nedyBanu iHQOpMaLiiiHi KaHaMHM 1 BiAMOBixAIN
MPOMHCIIOBUM CTaHJapTaMm;
- TPOTOKONM 1 JaHi Juig oOMiHy iH(GOpMAIi€l0 MAalOTh BiINOBIIATH
MDKHApPOIHUM BUMOTaM 1 apXiTEKTypi BIIKPUTHX CHUCTEM;
- mopii, MOB'I3aHi 3 MO3AIITATHUMH 3MiHAMHU 30BHILIHBOTO (TIepepBa B
MMoJadi JKWBJICHHS, BIICYTHICTh 3B'SI3KY 13 30BHIINIHIM CEPEIOBHUIIECM,
crpo0a HECaHKITIOHOBAHOTO JOCTYITY) 1 BHYTPIITHROTO (TIOMIJIKH B POOOTI
koMmroHeHTiB JIYO, mopyineHHs MiTiCHOCTI JaHWX, HaJI3BHYaliHI CUTYyaIlil
npu oOpoOui [OaHWX) cepeloBWINa, NOBWHHI OyTH ineHTHdiKOBaHI 1
30epexeHi 3 BiACHIIKYBaHHAM JaTH 1 9acy BUHUKHEHHA. JlocTym 10 HUX
Ma€ 3I1MCHIOBATUCA 3a 3anuTOM. JlaHi, sIKi SKICHO 3MIHHMIIKCS ITiJ BILTUBOM
TaKMX TMONiHd, MAalTh OYTH IMMO3HAYCHUMHU BiJIMOBIHOIO O03HAKOIO
(manpukian, mepepBa B ckuBieHHI JIYO BHKIWKAae TOSBY HEMOBHUX 1
HYJIbOBUX JIAHHX);
- JIYO nmnoBuHHO 3a0e3medyBaTd 3BYKOBY 1 CBITJIOBY IHAMKAIilO
no3amraTHux cutyariii. JIYO mae 3a0e3nedyBaTu IiAKIIOUCHHS JKEpena
PE3EPBHOTO )KUBIICHHS;
- TpU BIACYTHOCTI 30BHIIIHBOro >kuBNeHHI JIYO wmae 3abe3neuntu
¢ikcamiro yacy 3HHUKHCHHS JKUBJICHHS, 30€piraHHsl NaHUX NPOTATOM HE
menire 30 gHiB, Xim uacy 1 KaleHAapHy naty Ta (iKcalilo dYacy
BiTHOBJICHHS JKUBJICHHS,
- iHTepdeiic omepaTopa TMOBMHEH 3a0e3nedyBaTH IHIMKALII0 BCiX
mapameTpiB, MO0 OOPOOIAIOTHECS, BBEICHHS MApONIB 1 JaHWX, aJaITallito
alroputMiB o0poOku, KoH(pirypyBanHs JIYO, HacTpOrOBaHHS KaHAiB i
MPOTOKOJIB 3B's13Ky Ta TecTyBaHHsA JIYO;



36

-  koxHe JIYO wMae Oyrm  3abe3nmedyeHW  IHOWBIIYaIBHHM
1meHTHDIKAIIHHAM KOJOM;

- JIVO noBuHHO OyTH 320€31eueHe BciMa HEOOXiTHUMHU JJIsl BCTAHOBJICHHS,
HACTPOIOBAaHHS 1 MEPEBIPKM TEXHIYHUMH, MPOTPAMHUMH 1 METOIUYHUMH
MaTepiaramu;

- YCTaHOBKY 1 BBeJCHHs B ekcinryaramiro JIYO MOBHHHI BHKOHYBAaTH
CHeUianicTy, SKi HaliJeHl MpaBoOM BUKOHYBATH Taki poOOTH.

2.4 ApTomaTtu3oBaHa cucTemMa 00Ky ejexkTpoeHeprii (ACOE) Ha
nigcranuii

ACOE na migcranilii moOyqoBaHa y BHUAI KOMIDIEKCY TEXHIYHHX
3ac00iB, IKi MOKYTb OAHOYACHO (DYHKLIOHYBaTH SIK CaMOCTIiiiHa cUcTeMa
Ta sk migcucrema ooutiky JIninposcrkoi EC.

24.1 Crpykrypa ACOE ta indopmauiiinuii 06ik Mizxk
KOMIIOHEHTAMH CHCTEMH.

ACOE wmae tpu piBast. CTpyKTypa IporpaMHO — TEXHIYHUX 3ac00iB
(Tpm migcraHmii):
- mepwud piBeHb (BUMIPIOBaNbHHMI) — BKIIOYAa€ BUMIpPIOBaJbHI
TpaHchOpMaTopy CTPyMy Ta HAIPYrd, BTOPHHHI KOJia BHUMIPIOBaIbHHUX
TpaHcopmaTopiB, baraToQyHKIIOHAIBH] JIYUIBHUKN €JIEKTPOCHEPTii;
- Apyruil piBeHb (KOMYHIKaliiHMH) — BKIIOYa€ NPOrPaMHO TEXHiuHi
3aco0M aBTOMAaTHYHOTO 300py MJaHWX 3 JIYWIBHUKIB (TIepeTBOpIOBaYi
iHTepdeiiciB, cepBepH MYyJILTHIIOPTOBI, KOMYHIKaIiitHUI cepBep, Kabeli Ta
1HIITI);
- TpeTiii piBeHb (00poOKa, MpecTaBIeHHS Ta epeaada iHpopmartii).

Ha BumiproBanbHOMY piBHI JIYMIIBHUK €JIEKTPOCHEPTIl PEICTABIISE
3aKiHUEeHY BHMIpIOBANbHY CHCTeMy. VIoro BBOJM Ta BHBOM, KOMYTAIlifiHi
inTepdeticu (ontuuHi Ta enextpudHi RS-232 ta RS-485) 3a6e3neuyroTh
OOMIH JaHMMH TIO0 CTaHJAPTHHM MpOTOKoJiaM. JIiYMIBHUK BUKOHYE
BUMIpIOBaHHS Ta OOYMCIICHHS 0araThbOX MapaMeTpiB eNeKTPOCIIOKUBAHHS:
BUMIpIOBaHHS ~ KUTBKOCTI  €NEKTPOEHEprii, pO3paxyHOK MaKCHUMyMa
HaBaHTaXXEGHHS Ta 3anucu rpadikiB HaBaHTaXeHb. B mam’saTi mpumamy
30epiraroTbcsi  apxXiBHI HaOOpM JaHWX BHUMIpiB, a B CHUILHOMY
EIIEKTPOHHOMY JKYpHAaJi — 3allkiC TPO MiarHOCTHUYHI Ta iHIN WOl 3MiH
rapaMeTpiB Mepexi Ta SKOCTi eJIeKTPOCHEePTii.
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Komyrarifina migcucTeMa  TNpu3HAYeHA IS IIUT0000BOTO
aBTOMAaTUYHOIro 300py iHpopMali 3 JIYMIBHHKIB, 30epekeHHS 1i B
KOMYHiKaliitHoMmy cepBepi. TexHiuHi 3aco0r KOMyHiKallifHOTO PiBHS:

- KOMYyHIKauiiHWH cepBep Ha 0a3i MPOMHUCIOBOTO KOMII IOTEpa
a00 KOMIT’f0Tepa CepBEPHOTO BUKOHAHHS;

- MyJIBTHIIOPTOBI CEepBEpH, MPU3HAUCHI I IAKIIOYCHHS 10
KOMYHIKaI[ifHUX CcepBepiB JIYMIBHHUKIB eJeKTpoeHeprii (1o
200 mTyK) O NMOCIiZIOBHOMY iHTEpdeiicy;

- TepeTBOpIOBadi iHTepQeiciB;

- Kka0enbHO-NIPOBIIHUKOBA NPOIYKIIIs;

- NIPHUCTPiH rapaHTOBAHOTO >KUBJICHHS;

[puknagne mporpaMHe 3a0e3MevYeHHs] HA KOMYHIKaIllHHOMY cepBepi
BHUKOHYE HACTYIMHI (QyHKLI:

- aBTOMAaTWYHE 3YMTYBAaHHS B 3aJlaHUI 4ac 10O abo 3 3aJaHUM
iHTepBaJIOM 4Yacy iHQopMarii 3 JTIYMIBHUKIB Ta CTBOPEHHS
KOTIii MepBUHHOT 0a3u NaHUX;

- TiepBHHHA 00pOOKa iH(OpMaIii;

- KOHTPOIIb TIOBHOTH iH(OpMaIlii, 0 30MpaeThCs;

- OTpUMaHHS TMO3HAYKH TOYHOIO 4Yacy Ta KOpPEryBaHHs
TalMepiB JYHIHHUKIB;

- eKCHOpT KOoIii HepBUHHHX JaHUX;

- JlarHOCTHKAa BHMIPIOBAJBHUX KOMIUICKCIB Ta 1HIWKAIiH
HEIITAaTHUX CUTYaIlii;

- BEJCHHS IPOTOKOJIB 3UMTYBaHHS 1H(OpMAIIii;

- 3axHCT BiJl HECAHKI[IOHOBAHOTO BTPYYaHHSI.

PiBenp 00poOku Ta mpencraBieHHs ganux ACOE  migcranmii
Mpu3HaYeHa JUIsi OTpUMaHHS iHQopMamii (MepeKiTroveHHsT MpUeIHAHb Ha
00Xi/HI BUMHKadYi, 3aMiHa JIYAIHHAUKIB, PYYHAN BBiM), 3BiTiB Ta MaKeTiB, a
TAaKOXX IepeAada 3BiTHOI iHQopmanii Ha BepxHid piBenb (MEM,
€HEeprocUucTeMa) Ta CyMi>KHUM 00’ €KTOM €HEePIeTHKH.

Y ckmag aBTOMaTH3oBaHOTO poboworo wicug (APM) Bxoze
OaratodyHkiioHanpHUE npucTpiii Ta EOM, 1o mifkiroYeHa JIOKaJIbHOT
obuncmoBanbHoi Mepexi (JIOM). JIOM mincraHmiii miaKIOYeHi 10
KOOTIEpaTHBHOI ~ TEIIEKOMYHIKAIiHHOT ~ Mepexi 32 JIOTIOMOTOI0
MapUIpyTU3aTOPiB, MOJEMIB Ta BUALICHUX KaHANIB 3B SI3KY.

ACOE na APM ueprosoro Ha mificTaHiii 3a0e3mneqye:

- OTPUMaHHA MEPBUHHUX JIAHUX MO OOJIKY eJIeKTpOeHeprii;
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pyuHuii BBig iH(opmamii (y TOMYy 4YHCII HEIOOOJIKY
€JICKTPOCHEPTii);

BEJCHHS XYPHANIIB ONEPAaTHMBHUX IEPEKIIOYeHb Ha 00X0mi
BHMHKAaUI;

BBi iH(OpMAIIii PO 3aMiHy JiYMIbHHKIB;

BBiJ iH(pOpMAIIii PO BHUBiA MPUETHAHD B PE3EPB;

nepesig 00Ky Ha AyOII0I0Yi JTIYUIEHUKHY;

PO3paxyHOK OajaHCIB 10 OKPEMHUX IIMHAX Ta ITiICTaHIIIT;
(hopMyBaHHS 3BITIB Ta MAKETIB;

MepeKas MakeTiB MO eJIEKTPOHHIHN IOIITi;

HaJIarO/IKeHHS IIapaMeTpiB CUCTEMH;

BEJICHHS CITUCKIB KOPHCTYBaviB CUCTEMU;

3axucT iH(opManii Bil HECAaHKIIIOHOBAHOT'O TOCTYITY.

Indopmaniitanii  00mik Mk KommoHeHTamu JokanbHOi ACOE
M1ACTaHIl 3M1HCHIOETHCS:

MiX 0araToQyHKI[IOHATEHUMUA TYAITBHAKAMH Ta
KOMYHIKAIlIfHUM ~ CepBEepOM 3  BUKOPHUCTOBYBaHHSM
craumgaptaux mporokomis (DLMS/ COSEM, MEKI117 Ta
iHmi) Tta cranmaptHux iHTepdeiicie  (RS232, RS485,
CTpyMOBa TMeTJs), IO MiJKIIOYAIOThCS 33 JIOTIOMOTOI0
MYJIBTHIIOPTOBHX CEPBEPIB JI0 JIOKAIBHOI OO0YMCIIFOBAIBHOI
CHCTEMH IIiCTAHIIIT;

MDK KOMYHIKamiiiHUM cepBepoM Ta APM ueproBoro Ha
migcTaumii.

PermamenT Ta mporpamMu 34MTyBaHHA JO3BOJIAIOTL:

Jotst

MIPOBOJUTH OKPEMO 3UNTYBAHHSI PI3HUX PO3IiTiB Oa3u JaHUX;
3aaBaTd IHTEpBanM ab0 dYac 3YUTYBaHHSI OKpEMO IS
KOXXHOTO PO3/iTy 06a3u JaHuX;
(dhopMyBaTH rpynH JIYWILHUKIB Ta 3a/1aBaTH JJIs HUX rpadiku
3YNTYBaHHS iH(pOpMAILii.

OTpUMaHHS  JaHWX 3  KOMYHIKAIliifHOro  cepBepa

BUKOPUCTOBYIOTBCSI METOJ MK KOMIIOHEHTHOTO OOMiHY MO TEXHOJOTii
COM/DCOM. Texuonoris COM - 00’€KTHOOpi€EHTOBaHa IpPOTrpaMHa
cnermdikargis. Ll TexHoyoris Bu3Hawae MexaHi3M B3aemonii COM —
00’ekTiB MK cobor. Bzaemomis COM - 00’ekTiB 3a0e3meuyeTbes
Ha0OpOM Mignporpam, siki Ha3WBalOThCs iHTepdericamu. JlocTynm no mux
mignporpam 3abe3rneuyeThes uepe3 yHIKambHi iienTudikaropu inrepdeiicin
GUII (Global Unique Interface Identifyer). COM — TexHOJIOTisI pO3IIHPIOE
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el MeXaHi3M: MEePEHOCHTh BUKOPHCTAHHS BKA3iBHHKIB JJIS IOCTYITY IO
00’exTiB Ha piBHI onepamiiHoi cuctemu. COM — 00’ €KTH MOXKYTh TIPO30pO
onuH mns omHoro MoaudikyBatu. Jloctyn mo 00’ekTiB 3a0e3medyeThCs
yepe3 GUII. COM texHomoris BKiIIo4ae B ce0e Takox 0101i0TeKy, y SKOTO
€ Habop cTaHAApPTHHUX iHTEep(QEHCiB, 10 BU3HAYAE SAPO (YHKIIOHATBHOCTI
COM Tta APl — dyakmii mis ctBoperass COM — 00’€KTiB Ta KEpyBaHHS
HUMH.

Ha apxitektypi COM 6a3ytorhest inmn texuosorii Microsoft (OLE
ta Active X). Il TexHOJOTiS SIBISETbCS PO3MIMPEHHSM OIEpaIiiHOT
CHCTEMH, BHU3HAYa€ CBOI IpaBuia poOoTH Ta GiOIIOTEKH IJsl CTBOPEHHS
00’ekTiB 1 kepyBaHHs HUMH. COM — 00’ekT € 06’ ekroMm COM — Kinacy.

Ha ocroBi COM/DCOM - texHosorii po3po0iieHo Halip Mpoleayp
JUI OTPUMAaHHA AaHUX 3 KOMyHikauiliHoro cepBepa ACOE mifcranmii:

iM’st cepBepa: Energy Vision.exe;

iM’s1 00’exra: Energy Vision 2;

iM’st kmacy: EVA pp2.

2.4.2 Bzaemo3p’s130k ACOE i3 CyMiKXHMMHU CHCTEMaMd Ta BEPXHIM
piBHeM cucteMu 00Ky JlHinponerpoBchkoi EC.

Iadopmaniitna cymicuicte ACOE miacranmii 3 BepxHIM piBHEM
CHUCTEMH Ta CHCTEMH OOJIKy Cy0’€KTiB ONTOBOTO PHHKY EIEKTPOEHepril
IPYHTYETBCS HA CTPYKTYpi «KJIIEHT - CepBep» 3 BHKOPUCTAHHSIM
npotokoyis TCP/IP.

2.4.2 OyHKIiOHYBAHHS Ta TiarHOCTHKA POOOTH CUCTEMHU.

B komyHikamiiinomy cepBepi:

- KOHTPOJIFOETHCS CTAH 3B’ SI3KY 3 MPHIIaaMu OOIiKY;

- BENeThCS CHUCTeMHHH >KypHan (TekcToBwid aii), B sAKHid
3aHOCUTBCA iHPOPMAILIisS PO 3arpy3Ky Ta BUTPU3KY Ta KOHDIryparito
CHUCTEMH, TIPO aaMiHICTpaTHBHI nii (YIpaBIliHHSA, pedaryBaHHs), PO
CHCTEMHI ITOMHWIIKH;

- BEJICThCS JKYPHAJI CUCTEMHUX IIOMHUJIOK (TEKCTOBUH (aiin);
(hopMy€eThCs KypHAN TOJIN TpuiaaiB oOMIKYy, B SKUW 30UpaEThCs
HacTymHa iH(opMaIlisa: T[oJada HANpyTH, TepeKiIroYeHHs (a3
napamMeTpu3allis, YCTaHOBKM TOAWHHHMKA, 3MiHa CE30HY, 30poc
npodiito HaBaHTaXeHHsS, 30poc KypHaly TNOJil; (QYyHKLIOHYE
MICUCTEMa ONEpPAaTHBHOTO KOHTPOIO TOTOYHHX TMapaMeTpiB
(TOTY>XHICTB, HATIPYTa, CTPYMH Ta IHIIIE).
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CkJaa mapaMeTpiB, M0 KOHTPOTIOIOTHCS

aKTHBHA, peaKTHBHA Ta ITOBHA MOTYKHOCTI 10 ¢ha3aM Ta CyMapHi;
PEaKTHBHA MOTY>KHICTH MO KBaJpaHTaM;

KoeilieHT NOTYXHOCTI 1o (a3aM Ta CIIbHUI;

Harpyra Ta CTpyMH 10 ¢a3aM Ta B HeHTpai;

4acTOTa CTPyMY;

cepeaHs NOTYXHICTh 32 OCTaHHIH Nepiof.

2.4.3 ®yuknii ACOE na migcranuii

24.3.1 BumiproBaHHS mapaMmeTpiB eNEKTPUYHOI eHeprii 3a
JOMOMOT010 0araTo(yHKIIOHANBHUX JIYHIBHHKIB.

2.4.3.2 CrBopeHHs Ta 30epiraHHs Ha NPOTA3I YCTAHOBJIEHOTO
TepMiHy (IIiBTOpa pO3paxyHKOBUX mepiofy) nepBuHHOI 0a3zu nanux (I1B/1)
mo oOmiky enekrpoeneprii. IIBJl cTBOproeThess Ta 30epiraerscs B
JYHIBHUKAX EIeKTPOCHEPTii.

2.4.3.3 ABroMaTHuYHE 3UMTYBaHHS MO Tpadiky abo B 3aJaHUi Yac
no6u iHpopmalis 3 JIIYMIBHKKIB Ta cTBopeHHs Komii I1B/1.

2.4.3.4 TlepBuHHa 00pOOKa Ta KOHTPOJIb IOBHOTH iH(OpMAITii.

2.4.3.5 Pyunwuii BBij iHOpMaIlii, B TOMY YHCIIL:

BBij iH(opMartiii o nmpueaHaHHAM, 1m0 He oxBadeHi ACOE;

BBiJI iH(opMaIlii, o HE 3apaxOBaHa;

BEJICHHS JKYpDHaJiB OIEPaTUBHUX IEPEKI0YeHb Ha  OOXiiHi

BUMHKAaYi;

BBiJI iH(opMaIlii mpo 3aMiHy JYMIIFHUKIB;

BBiJ] iHpopMaIii Mpo nepeKItoYeHHs PUETHAHD B Pe3ePB Ha JOBIHI

TEPMiH;

repeBia 00Ky Ha AyOIFOI0Ui JTIYMITBHAKH.

2.4.3.6 ®opmyBaHHS TOTOAMHHOI iH(OpMAITii Ta iHGopMarltii 3a iHII
nepioJiu, Mo 3BITYIOThCS (100a, MicsIIb).

2.4.3.7 IlepeBipka mocToBipHOCTI iH(OpMAITii 3 GOpMyBaHHSIM O3HAK
SKOCTI.

2.4.3.8 Po3paxyHOK I'pyMOBHX IMapaMeTpiB.

2.4.3.9 ®opMyBaHHS CHIUIBHOTO AJISl BCiX TUIMIB JIIYHJILHUKIB MaCUBY
nofiil.

2.4.3.10 PozpaxyHok OanaHCIiB 1O OKpPEeMHM IIMHAaM, Ta BCi€i
IMiCTaHIi.

2.4.3.11 ®opmyBanHs GopM Ta rpadikis.

2.4.3.12 ®opMyBaHHS 3BITIB Ta MAKETIB.
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2.4.3.13 Po3cuiika MakeTiB IO €JICKTPOHHIH MOIIITI.

2.4.3.14 Hacrpoiika mapaMeTpiB CHCTEMH, CTBOPEHHs (OpM 3BITIB Ta
MAaKeTiB.

2.4.3.15 BeneHHst CIMCKY KOPHCTYBaYiB CUCTEMHU.

2.4.3.16 OtpuMaHHS TOYHOI'O Yacy Ta KOPUTYBaHHS TalMepiB
JYUITHFHUKIB.

2.4.3.17 3abe3neyeHHs] aBTOMaTUYHOTO MEPEXOAY Ha JITHIH/3UMHIN
yac.

2.4.3.18 Excnopr xomiii I15]l, BpaxoByroun 3ampocu 3 BEPXHBOTO
piBus ACOE.

2.4.3.19 JliarHOCTHKAa BUMIpIOBAJIBHMX KOMIUIEKCIB Ta I1HIWKAIiN
HEIITaTHUX CUTYyaIlil.

2.4.3.20 Hiarnoctuka podotu ACOE.

24321 BenenHs [pOTOKOJNIB 3YMTyBaHHS iHopmauiii 3
JYHIBHUKIB.

2.4.3.22 Pe3epByBaHHS JaHHX.

2.4.3.23 3axuct iHpopMarlii Bil HECAHKI[IOHOBAHOTO JOCTYITY.

2.4.3.24 30epekeHHS JaHUX MTPU aBapisx.

2.4.3.25 BeneHHs: HOPMAaTUBHO — JIOBIJIKOBOI iH(OpMaITii.

2.4.3.26 3abesneueHHs B3aemoxii 3 ACOE cymixkHUX 00’€KTiB
OINTOBOTO CHEPTOPHHKY.

2.4.4 Inpopmauiiine 3a06e3neyenuss ACOE migcranuii

Bxingui mani gug ACOE migcradmii:

- HOpMaTHBHO — JIOBiIKOBa iH(opMallisi Mpo KOPUTYBaHHS Ta
HAaCTPOWKY CUCTEMU;

- imdopmamis, mo oxpepxyerbcs 13 IIBJ[  miynunbHUKIB
(miBromuHHI Tpadikd HaBaHTaXXEHHS, 30€pEKEHHI JaHHI,
monii, dac, iH(opMamis TpPO  TapaMeTPUPOBaHHS
JYMIBHAKIB);

- iHdopmMariis, 110 BBOOUTHCS Bpy4YHY (HEMOBHUH OOJIIK, pydHi
BBOIM, iH(pOpMaLis Mpo MepioAd MpHEAHAHb Ha OOXigHI
BHMUKaYi, PO 3aMiHy JIYMIHHUKIB Ta 1HIIE);

- TOYHHH Yac.

Buxigni gamxi:
- TiBroAuHHI rpadiku MOTYKHOCTI;
- MiBroAuHHI rpadiku eHeprii;
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- JKypHAJ TOJi;

- IIOKa3" Ha MOYaTOK MICSALIS;

- IIOKa3W Ha MOYaToK J00H;

- BHUTpPATH EIEKTPOCHEPrii 3a Micsup,

- BUTpATH eJEeKTpOeHeprii 3a 100y;

- II0Ka3u Ha 4ac OCTAHHBOI'O 3alIUTY JIYMIbHUKIB;

- indopmanis BiOXWJIECHHS BiJi HOPMAJIBHOI CXeMHU OOJIKY, LIO0
BBOJIUTHCS BPYUHY.

Buxinni 1OKyMeHTH:

- DaylaHCH TI0 IIMHAM BCiX KJIACiB HAMPYTH Ta MO BCIM MiICTAHIIIT;

- BIIOMICTb MIPOIYCKY aKTHBHOI eHeprii 3a 100y;

- aKT TPOITYCKY €IEKTPOCHEPTii;

-aKT IPOITYyCKY eJIEKTPOCHEPTii 10 rpynam;

- TpynoBHiA Npodisib eNeKTpoeHeprii 3a nepion;

- KT 3BipKH JJAHUX [0 OCHOBHUM Ta JIyOJIOI0UUM JIUMIEHUKAM;

- MaKeTH.

B nokaneHiit ACOE migcranHnii BUKOPUCTOBYETbCS — (paidnoBa
opranizariis nanux. Criocid opranizaiii nanux B [1B]] 3aiexuth Bif THITY
nmiunnpHuka. Daiinm, y skux 3Haxomatbes komii [1B]I, 30epiratrotbes y
KOMYHiKaliiiHoMy cepBepi, pe3epBytoTscsi Ha EOM Ha APM ueprosoro Ha
migcTaHuii Ta nepecunaroTbesl y cepep BepxHboro piBHsI ACOE. Tepmin
30epiranns xomii I1B/] nokaneHitt ACOE — 100 ni6, a B perioni ACOE —
3 poxu.

30ip maHux 3 OaraTo()yHKI[IOHATHHHUX JIYMIFHUKIB €IEKTPOCHEPTii
3MIIMCHIOETHCS ABTOMATUYHO 3 KOMYHIKAI[IHHOIO cepBepa MPOrpaMor0
Energy Vision 3 3agaHoro niepioauyHiCTIO.

UeproBuii mifcTanmii 37iiicHIOE miepenady iHopmamii Ha BepxHiil
piBEHb Ta CyMDKHUM CYy0’ €KTOM ONTOBOTO PHHKY E€JIEKTPOCHEpTii y BHII
MakeTiB. MakeT — 11¢ eJICKTPOHHUH JIUCT 3 BKJIAICHUM TEKCTOBUM (hailyioM.

Enementu inentudikarii cucremu:

- JTIYMIBHHK €TeKTPOEHEepTii;

- (Qi3uuHuil kaHan - iHdopMaUidHUIA 00’€KT, BiIMOBITHHUN
OJTHOMY BUMIpIOBaJIbHOMY BXOJY B JIiYHJIbHHK;
- JoriuHMA KaHan - iHpopMamitHUi 00’€KT, BiAMOBIAHUN

OJTHOMY BUY (pi3UYHOT BETHMYUHH;
- mapaMeTp oOJiKy — KiJIbKiCHa XapaKTepUCTUKA BEIWYHUHH, 110
BUMIPIOETHCS;
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- IOMITKa SIKOCTI — I[iJIe YMCIIO, [0 CKJIaJac KOMOIHAIII0 03HAK
SIKOCTI;

- ToMiTKa dYacy — aOcomoTHHH dac (ikcamii 3HaYCHHS
napameTpa B Ipuwiazi o0miKy (KiHeUb mepioay);

- BipTyaJpbHHUI KaHAJ — CHEIliaTbHUI THII JIOTTYHOTO KaHaTy, Ha
SIKOMY BUKOPHCTOBYIOTELCS JaHI 1HIINX KaHAJIB;

- 00’exT 00miKy — rpyna JOTiYHMX abo BipTyaJIbHHUX KaHaNiB,
IO HAJCKUTh A0 (QI3UYHUX (HANPUKIAJ: IiJCTaHIIis,
MIXKCUCTEMHHUX TEPETOKIB, €JICKTPOSHEPris, M0 BIAIMYyIIEHA
CHOXHMBavy Ta iHIIE) 00’ €KTOM OOIIKY;

- Touka oOJNiKy — esieMeHTapHuil 00’eKT 00MiKy, 10 00’ eaHye
JIEKLIbKa JIOTIYHUX a00 BIPTyalbHUX KaHAJIB Ta BiIMOBIIHUAN
BU3HAYCHHIO TOYKH OOJIIKY B €HEPTeTHIII.

2.5 MMopsgok podoTu

2.5.1 BusHaYeHHS NOTOYHHUX 3HAYeHb KOMEePUIiHUX JaHUX 110
BHPOOHUUTRBY, Nepeaayvy i BJKUTOK ejieKTpoeHeprii B J{HinpoBcbKiii
eHeprocucremi (3a mporpamoro Energy Vision)

2.5.1.1 3amyck nporpamu

Iporpamunii kommiekc Energy Vision ckmamaerscs 3 2-X BY3IIiB
300py JMaHUX: OCHOBHOTO 1 pe3epBHOTr0. OCHOBHMI BY30J1 PO3TAlIOBaHUN
Ha cepBepi ACYE migcranmii, pesepBHuii - Ha APM ueprosoro. JlaHi
PE3epBHOIO BYy3Ja MiATPUMYIOTECS B aKTyallbHOMY CTaHi aBTOMATHYHO
IIUISIXOM CHHXPOHI3AIlil HOro 3 OCHOBHUM BY3JIOM 3a PO3KJIaioM (OIHUH pa3
y 2 TOOUHN).

Ilepexin Ha eKCIUTyaTallif0 pe3epBHOrO By3da 300py HPOBOAMTHCS
TIBKY Y Pa3i BUXOJY 3 JIaly OCHOBHOTO BY3Ila 3a JJOIIOMOTOO MPOTPaMH
EVMonitor, 3aBmanHsM skoi € KoHTponb mnpanesgatHocti ACYE
IMiCTaHIil.

Hoctym 10 ocHOBHOTO By3ia 300py manux (CepBepy) 3MIHCHIOETHCS
110 JIOKANIbHIN Mepexi uepe3 mporpamy Remote Administrator Viewer.

IIporpama Energy Vision 3amyckaeThCsl aBTOMATHYHO MPH
Bkirouenni CepBepa i 3aBaHTaXKeHHI omepariiinoi cucremu. Energy Vision
Ha CepBepli TOBMHHA TIPAIIOBAaTH Oe3MEepepBHO 1 I1i0/1000B0. SKIIo
nporpama Oyjia BHBaHTaeHa, TO il HEOOXIIHO 3allyCTHTH ypPy4HY uepe3
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CHCTEMHE MEHIO 3aITyCKyY JIOTaTKiB (xHOTIKA «ITyck»):
ITyck/mporpamu/acye/energyvision.

2.5.1.2 Tlepernsn nokasaHb

OcHoBOIO iHTep(dhelcy MPOrpaMu € TOJIOBHE BIKHO 3 MEHIO 1 TAHEILTIO
IHCTpYMEHTIB (Habip KHOIIOK) Bropi. YCepemnHi HbOTO PO3TAIIOBYIOTHCS
BiKHa OKpEMHX JIIYMJIBHHKIB 1 BiKHO «LIeHTp ympaBneHus», 1o MiCTHTh
CIIUCOK JIYMIbHUKIB. DYHKINI KHOMOK 1 IHIIMX E€IeMEHTIB iHTepdercy
MOXXKHa 3'ICyBaTH 3 INJIKa3KW, IO 3'IBISETHCSA IMPH HaBEIACHHI Kypcopy
MUIII Ha SJIEMEHT.

KokeH miUMIBHMK TpEACTaBICHUH MIKTOpaMoo, KOMip  SKOi
3MIHIOETBCSL B TIporieci 300py JaHMX. SIKITO OCTaHHIA ceaHC 3BI3KYy OyB
YCIIIITHAM, KOJNIp 3eJICHUM, iHaKIIe — 4epBOHUMA. B mporeci ceancy 3B's13Ky
KOJIip iKOHH OBTHUH, SIKIIO KOJIp iKOHH CIpHH - TIYMIBHUK 3a0JI0KOBaHHUM
YPy4HY.

[IpumycoBo 3ammycTUTH 30ip JaHWX MOYKHA, BHKOHABIIM ITO/BIHHE
KJIaLlaHHS Ha OJHIK 3 iKOH (MOTPiOHOTO THITY) B CTOpIHLI «3agaHue» BikHA
«IleHTp ynpaBaeHUs»

Binkput BIKHO 3 JaHUMH JHYWIbHAKA MOXKHA ITOJBIHHAM
KJIalaHHSIM MHII Ha 1KOHI JIYWIBHUKA, a00 BHAUIMBIIN II€H JIYWIBHUK 1
HaTUCHYBIM KiaBimry F3. Y Bikai kHOmkm «KoMMmepueckne TaHHBIC
(«Cymmapasie») 1 «lIpodwmne wHarpy3kuw» («I[Ipodwunsy) BuOUparOTh
BiJITIOBiHI CTOPIHKH.

[Toka3aHHs JiuwibHUKA (HApOCTAIOUMH MIACYMOK B  KBT*u)
BizmoOpakaroThest Ha ctopitli «KomMepueckue qannabie» («CyMMapHBIE).
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Pucynok 2.1 - I'onoBHe BikHO niporpamu Energy Vision. Lientp
YIPaBIiHHS

3ae)KHO BiA THITY JIYWIGHUKA 1 MPOTPaMH, 3aKIAACHOI B HBOMY,
Energy Vision mo3Bosnse mporisHyTH CBiT4eHHS 3a KOXHY I00Y, 38 KOJKEH
Micsiie @00 TIIBKM TOTOYHI CBIYEHHS 1 BUTpaTH 3a mepion. Bubuparoun
noTpiOHy 3aknaaky (Ha Hi BimoOpakaeTbcs nara 30epeXeHHs), MOXKHa
MIPOTJISTHYTH CBITYCHHS HA BiIOBIIHY IaTYy.

[[{o6 BimKpUTH BIKHO IHIIOTO JIYMIBHUKA, CIIJ TOBEPHYTUCS 0
BikHa «lleHTp ynpaBienus». e MoxxHA 3pOOUTH HACTYITHUMU CITIOCOOAMMU:

3aKpUTH BIKHO JIYMITHLHIKA;

MEPEXOJIUTA A0 HACTYIMHOTO a00 TONEPETHhOrO BiKHA KHOIKAMH i3

CTpUTKaMH Ha TIaHEJ IHCTPYMEHTIB JI0 THX Ip, TIOKA HE 3'IBUTHCS

noTpioHe;

HaTUCHYTH KJaBinry F2 abo KHOTKY i3 300paXKCHHSM KOMITHOTEpa Ha

MaHelNi IHCTPYMEHTIB.

OnHoYacHO MOXKYTh OyTH BIAKpUTH JEKibKa BIKOH, Ta  3a
nornomororo kHorok «Cascade», "Tile Vertically», «Tile Hori zontally»
PO3MICTHTH iX pi3HUMH criocoO0aMu. ITyHKT ronoBHOro MeH «OKHa» Haaae
(YHKIIIT 110 YIpaBIiHHIO BIKHAMH 1 CIIMCOK BIAKPUTHX BIKOH JUIS IIBHIKOIO
Mepexoy.
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Jani y BikHI TiUMIbHHKA MOXYTh OyTH Oe€3OCEepeJHbO BEIHYHHH,
mo IM BuUMIpsAHI a0o0 peajdbHI 3HAYCHHS EJIEKTPOCIOKHBAHHS Ha
MpUENHAHHAX 3 ypaxyBaHHsAM koedimieHTtiB Tpancopmauii TH i TC. Le
3aJ]eKUTh Big riobanmbHOl onmii  «lcnonp3oBanne K03 GHUIUIHTOB
TpaHchopManum», SKy MOKHA MEPEMHUKATH KHONKOI HA TAHWIN
1HCprMeHTlB TOJIOBHOTO BIKHa
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ovace 330 D3N Lol
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Pucynok 2.2 - HporpaMé iE_nergy Vision. [lani miyunsHUKa

2.5.1.3 KoHutpos aBapiit
3a mporpamoro Energy Vision — MPOKOHTPOIIIOBATH TTOTOYHI 3HAYCHHS
Hampyrd. TMOTYXHOCTI 1 iHIIMX MapaMeTpiB eJeKTpu4yHoi Mepexi. Habop
rapaMeTpiB BHU3HAYA€THCS TUIOM JHUMIbHUKA. Y pas3i BHUXOLY 3HAueHb

mapaMeTpiB 3a MEXI 3aJIJaHOr0 Jiala3oHy IporpaMa poOHTh 3aIuc Mpo Iie B
JKypHaJTi TPHUBOT.

[Ipy mosBI B KypHaJIi TPHUBOT HOBOTO 3alKCy MporpaMa ITOYNHAE
CUTHAIII3yBaTH Npo 1e (KHomka «KypHai TpeBOor» Ha MaHesi iHCTPYMEHTIB
nounHae muraty). 1106 BigKmMOYMTH CHTHAMi3aLil0 MOTPIOHO HATHCHYTH HA
KHOTIKY <«JKypHan TpeBor» Ha TaHeNmi IHCTpyMeHTiB BikHa «lleHTp
YIIpaBJICHHSY. Y BiKHI, 0 3 SBJSETHCS, CIIi TTOCTABUTH BIIMITKH B CTOBIIII
«[ToaTBepkneHne» AjIst BCiX HOBHX 3aITUCIB.

Jnis1 3pyqHOCTI Heperisiy KypHaly TPUBOT B Hporpami mnepeadayeHo
COPTYBaHHs XypHaIy IO SKOMY-HeOyAb MOMIO 1 (iIbTpamilo AaHHX MO
JIYUIIBHUKY 1/a00 maTi.
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[IpornsHyTH CHHMCOK 3aBAaHb KOHTPONIO aBapiil, CTBOPUTH HOBE
abo mitoue 3aBHaHHS MOXKHA y BikHI «lleHTp ympaBiieHHs» Ha BKJIAMIIl
«KonTpons aBapuii».

2.5.2 CTBOpeHHs MaKeTiB Ta 3BITiB i peecTpaiist 3MiH B cucTemi
00JTiKy

2.5.2.1 3amyck nmporpamMu
IIporpama BMMaker 3amyckaerbess ypydHy uepe3 CHCTEMHE MEHIO
3arrycky nozaatkiB (kHomka «Ilyck»): ITyck/IIporpammel/ ACYS/BMMaker
abo 3a TONOMOT OO0 sIpJuKa Ha pobouomy crom Windows.
OcHOBOIO iHTepdEeHCy IporpaMy € TOJIOBHE BIKHO 3 MEHIO 1 MAHEILIIO
THCTpYMEHTIB. YcepenuHi BiKHA BiOOpa)KarOThCA PE3YNIbTaTH PO3PAXYHKY
OaaHCIB i MaKeTiB.

*E NocTpourens aketos [MC 3anopo: e =10l x{
Pafiora Aaewe  Cocrae Kowdwrypaums Cnpaexa

r—_E“_E‘C" i f 29T BT \“’-\_ — | cTpoka meHIO

._Ll_anI:\I

MpucosguHetie Kanan 3a cyrem - = i
Sl 2 5 . —
& naxe;b HHCT-
P_\-"ML‘EJ]UI'}
NaHeNb npo-

CMOTpa pe3yliib-
TaToR

iz »

|PE3E08 NDACOS AMHENMA 3arPYyXeH

Pucynoxk 2.3 - BikHO py4HOr0o BBOY ITOKa3aHb

2.5.2.2 Tlopsinok pobotu
1) BBecTH iH(OPMAITiIO IS IPHETHAHD PYYHOTO BBEIECHHS;
2) po3paxyBaTH 1 IpOaHaITi3yBaTH OaTaHCH;
3) chopMyBaTH MaKeTH i PO3ICTATH TX TIO SICKTPOHHIH MOIIITI;
4) chopmyBati HEOOXiTHI 3BITH.

2.5.2.3 PyuHe BBeZicHHS
PyuHe BBeneHHS CBiAUeHb HEOOXIIHE [UIA MPHEIHAHD, JIUMIBHUKA HA
skux He oxoruieHi ACOE, ane indopMariisi 1o HIM BUKOPHUCTOBYETHCS TIPH
PO3paxyHKy OanaHCiB 1 MaKeTiB, CKJIaiaHHI 3BiTiB.
[Mopsimox it mpu BBOI:
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a) HATHCHYTH Ha KHOIIKY e (BubOparu B MeHIO «/laHHBIE»
nyHKT «Py4HO# BBOA» 200 HATHCHYTH KOMOIHAIN0  KJIaBill
Ctrl+Alt+R). Ha eraH1 3'SIBUTHCS BIKHO pyqﬁoro BBOJY;

“&P mlﬂ = e =X

IIE}[B| I 00:00 zuml i S 1 = e
- : — [iaHe’ b HHCTPY-

npuc_ommwe | Kanan | I'IuKaam {RBT"\I] Hara -

- g MEHTORB

— |
#.a N2 oce A+ ?139_3 (11.03.2004 0000 eSS
TCH12\1 Av 20836 01.09.2004 00:00
TCH11\2 A 62057 01.08.2004 00-00
TCH11\ A+ 71676 01.09.2004 00:00 i = e . ;
TCHI1M A+ 726878 11.09.2004 00:00 TA0IENA PYMBOTO
TCH11A2 A+ £235.9 11.09.2004 00:00 BBOJIa
TCH12\1 A+ 21561 11.09.2004 00:00 :
TCH12A2 A+ 2207.3 11 na ?ﬂ!]-t 00:00 -
! o OK | ! x Ores, |

Pucynok 2.4 - BikHO py4HOT0 BBOJTY MTOKa3aHb

0) HATHCHYTH Ha KHOITKY « ® l» Ha naueni incmpymenmis. Ha expani
3'IBUTBCS BIKHO JIO/IaBaHHs CBi/TYEHb;

Mlo6asnenve 3an opatl R
npucoaaahewe : Kana;:r :

iN(..CL.N22 ocB :j }A+ .:j
Morasarma kKB yac] Hara . Bpema
[12345 {26.102004 >{o0.00 ¥]

A *K Orvena é

Pucynok 2.5 - BikHO J1o/1aBaHHS TOKa3aHb

B) y BiKHI, 10 3'IBHJIOCS, BUOPATH MPUEIHAHHS, BUOpATH KaHal, BBECTH
CBIJTUCHHsI, BUOpATH JaTy i 4ac 3HATTS CBiTMCHb 1 HATHCHYTH Ha KHOIIKY
«OK». Y mabauyi pyunoeo 6600y 3'SIBUTHCSI HOBHI 3aITNC;

T) TiCIs 3aKiHYeHHsI BBOJY BCiX HEOOXITHMX MOKa3aHb JJIsl 30epekeHHS
TaOJINLI PyYHOTO BBOAY HATUCHYTH Ha KHOMKY «OK».

Pyune BBeieHHsI HEOOXiJHO POBONUTH MO HACTYITHUX MPAaBHIIAX:

a) SIKIIO CKJIaJaeTbesl A000BUM 3BiT — BBecTH cBigueHHs Ha 00:00
TOAMH 3BITHOI J00M, a Takox BBecTH cBimueHHs Ha 00:00 rommu moOH,
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HACTYITHOI 3a 3BITHUMU,

0) AKIIO CKJIATAEThCS MicssuHMii 3BiT — BBecTH cBimueHHsA Ha 00:00
roaMH 1-ro 4mcia 3BITHOTO MICAI, a TaKoxX BBecTH cBigueHHs Ha 00:00
rOAMH 1-r0 YKCIIa HACTYITHOTO MICSIIIS,

B) SIKITIO CKJIAJAETHCS 3BIT HA TOBLILHMIA MEPioJ — BBECTH CBiTUCHHS
Ha 00:00 rogua mogatkoBoi i 00:00 roauH KiHIIEBOT JaTH 3BITHOTO TIEPIOTY.

Bci panirre BBeqeHi 1aHi 30epiraroThCs B IPOTpami.

2.5.2.4 Po3paxyHOK OaylaHCiB

[Iporpama mo3Bonsie po3paxoByBaTH HOOOBiI OamaHcu 3a mpodiiem.
Banancn  HeoOXimHI  JUIS  TIEpEBIpKM  KOPEKTHOCTI  JaHWX,  SKi
BUKOPHUCTOBYIOTHCS JUIS TIOAAJIBIINX PO3PAXYHKIB.

[Mopsimox miii:

a) y TIepIIOMY IOJIi 13 CIIMCKOM Ha MaHel iHCIpyMenmie 6ubpamuy TAIL
JIoKyMeHTa «banancy, B IpyroMy IIOJI i3 CIIMCKOM BHOpaTH Ha3By OajaHCy
(a60 MyHKT «Bcey); - B

Eanch __N—Bue _V_} @ *%2 @ w B 3

0) HATUCHYTH Ha KHOIIKY «“:h» (BUOpaTH B MeHIO «Pabomay IyHKT
«Pacyem Ha Oamy» abo HaTHCHYTH KoMOiHamito kiasim Ctrl+D) i Bubpatu
JaTy pO3paxyHKYy.

Pesynpraté po3paxyHKy OaylaHCIB 3'SIBIATHCS B TOJIOBHOMY BiKHI B
naweni nepe2iidy pezyivmamis. OTpUMaHi JaHi HEOOXITHO MPOAHAII3yBaTH
i nuire y pasi iX J0CcTOBIPHOCTI MepexoguTH A0 HACTYNHHUX IYHKTIB
podoTu.

2.5.2.5 Po3paxyHOK i pO3CHIIKa MAKETIB

[Iporpama nependayae po3paxyHOK JOOOBHUX MaKeTiB 3a mpodiieM i
PO3CHIIKY X IO €JIEKTPOHIH MOIITI Ha 3a37aJIeTiIb 3a/1aHi aIpecH.

Po3paxyHOK MakeTiB MO)KHa IPOBOJUTHU TUTBKH Y pa3i JOCTOBIPHOCTI
naHuX OajaHCIB Ta SIKIO NOOOBHI OajaHC IO IIMHAX IMJACTAaHII] B MeEXax
HOPMH.

[Mopsimok miit:

a) y TepIIoMy oI i3 CIIMCKOM Ha TIaHei IHCIpYMeHmie uopamu TAIl
JokyMeHTa «MakeT», B JAPYroMy IIOJIi i3 CIIMCKOM BHOpAaTH HA3By MAaKeTy
(abo myHKT «Bcey);

e Afoe Tl BE S EE
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0) HaTHCHYTH Ha KHOTIKY «##» (BHOpaTH B MEHIO «PoOomay MyHKT
«Pospaxynox Ha Oamy» ab0 HaTUCHYTH KoMOiHamito kimasim Ctrl+D) i
BHOpaTH AaTty po3paxyHKy. ITicis IbOro IMOYHETHhCS PO3PAXyHOK MAKETiB,
PE3YJIBTATH SIKOTO Yepe3 ACSKUH yac 3'BIATHCS B TOJOBHOMY BiKHI B naHeli
nepeznsaoy pe3yibmamie;

B) IIpOAHATI3yBaTH IIOBHOTY JAHUX 1 PE3YJIBTATIB PO3PAXYHKY ;

T) SKIIO Pe3yNbTaTH IOCTOBIPHI, TO YIS PO3CHIKH PO3PaXOBAHUX

MaKeTiB HATHCHYTH Ha KHONKY «E=» (BHOpatH B MeHIO «PaGomay IyHKT
«Omnpasumos maxemy ado HATUCHYTH KoMOiHartiro kiasim Ctrl+M);

JI) SKIIO MAaKeTH IOpPaxOBaHI 32 MOBHUMH JaHUMH, TO ITOYHETHCS
mporiec iX BifACWIaHHs. [HaKie Ha dKpaHi 3'SIBUTHCS BIKHO-TIOTIEPEIKCHHS, B
SIKOMY BimoOpaskeHl TpuemHaHHS 3 HEMOBHUMH ITaHWUMH 3 PO3OUTTSIM I10
TOJIMHHUKY 1 KOJIipHO audepeHItiariieto. 3eeHni — TOBHI JIaHi, POXKEBUH -
HETIOBHI JaHi, YepPBOHMIA, - HEMa€e JaHWX. MOKHA MIiATBEPAUTH BiICHIKY
HEJOCTOBIPHHX JAaHUX 200 BIIMIHHUTH i CIIPpOOYBaTH YCYHYTH PUIHHH.

IIpu BigcunaHHi MakeTH aBTOMATUYHO 30€pirarOThCsl HA JUCK B

JUPEKTOPIO

D:\ASUE\BMMaker\BModels.

2.5.2.6 ®opmyBaHHS 3BiTiB

[Iporpama m03BOJIsIE CTBOPIOBATH 3BITH 3a CBITYEHHSAMH 32 A00Y,
MICSIb 1 32 JOBUILHUE TIepiol. Y 3BIT MOXKE BXOJUTH OJUH a00 ICKiIbKa
OanaHCiB.

CTBOpEHHS 3BITIB MOXIJIMBO TUIBKM Y pa3i JAOCTOBIPHOCTI AaHUX
OaJtaHCIB 1 KO T0OOBUI OATAHC MiACTAHIIT B MEXaxX HOPMH.

TTopsimox miii:

y TepIIOMY TIOJI i3 CIIMCKOM Ha TIaHelli IHCTPYMEHTIB TOJIOBHOTO BiKHA

mporpamMu BHOpaTéd TN JoKyMeHTa «OTder», B IpyroMmy Ioji i3

CIIMCKOM BHOPATH Ha3BY 3BITY;

!Dﬂew . “ﬂggﬁmomoﬁb rﬂ«i_ =1 = WS o
HAaTHCHYTH Ha KHOIIKY, «Ezy (BuOpatu B MeHI0 «Pabomay TyHKT

«Pacuem na 0amy» abo HaTucHYTH KoMOiHauiro kiasim Ctrl+D). Ha
eKpaHi 3'IBUTHCS BIKHO BBEACHHS IapaMeTpiB 3BiTY;




a6non orera |BenomocTs hd |

~Tepyog e B
| T cyrru o
5 10 cyrox

; 20 cyron

T mecaw

i {7 IpoMsBONbHEN

(& OTLIHEET i X Ormeria i

Pucynok 2.6 - BikHo BBOy mapameTpiB 3BITY

y BiKHI, 1110 3'SIBUThCSI, BUOpATH I1a0JIOH 3BITY, THI MEPiOAy, BBECTH
JaHi nepiony (1aT) ¥ HATUCHYTH KHOMKY «OTueT».

s moOymoBr 1060BOI BiIOMOCTI M0 aKTHBHIN €Heprii HEOOXiIHO
BUOpaTH Ha3BY 3BiTy «Bedomocmyb (A)».

Jnst moOyoBH aKTy NMPOMYCKY 10 akTHBHIiN eHeprii 3a 10 (ado 20)
Hi0 HEeoOXiTHO BHOpaTH Ha3By 3BITY «Akm ykopou. (A)», 1MaOIOH 3BITY --
«akm nponyckay, THII riepiony -- «I10 cymoky (abo «20 cymoxy), nepiog —
3 1 mo 11 (abo 21) uncino 3BITHOrO MiCSIIA.

Jlis moOymoBM aKTy NMPOIYCKY IO aKTHBHIM (a00 peakTHBHIN) eHepril
3a Micsillb HEOOXiTHO BHOpaTH Has3By 3BiTy «4km (A)» (a00 «Axm (R)»),
1abJI0H 3BiTa — «aKm NPONycKay», THI MIEPIOAY — Micslb, BUOPATH 3BITHUIH
MICHLIb.

30epekeHHST 3BITY HAa JUCKY TPOBOAWTHCS AaBTOMATHYHO. 3BiT
36epiraetees B qupektopiro D:VASUE\BMMaker\Reports.

2.5.2.7 AHani3 ga"Hux
3BEepHYTH yBary Ha:
oO0OBI (pakTWYHI HEOATAHCH MIACTAHINI MO IIWHAX BCIX KIIACiB
HarnpyTH;
MTOBHOTY JaHHX 1 pe3ybTaTiB PO3PaxyHKY.
Bennumna pno6oBoro (aktuuHOoro HebamaHCy HEOOXimHA s
MIEPEBIPKH JTOCTOBIPHOCTI JTAaHHUX, IO BUKOPUCTOBYIOTHCS B PO3paxyHKaX.
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SIKI0 BOHA HE TIEPEBUINYE BEIMYMHY TOMYCTHMOro HebamaHcy (He Ginmbime
1%), To aHaJTi3y€eThCA TOBHOTA IAHUX 1 PE3YNIBTATIB PO3PAXYHKY.
PospaxoBani naHi GakTHIHIX HeOaaHCIB 1 MaKeTiB PO3IUISIOTECS Ha
5 xaTeropii:
MOBHI JaHi - 3 JMYWIbHUKA HA MPUETHAHHI OTPUMAHUKA TIpodiiah 3a
oOWIBI MIBrOAMHMU JaHOI TOAWHHM a0 CyMH, IO pO3paxoBaHi 3a
MOBHUMH JaHUMU; BiTOOPaKAIOTHCS YOPHUM KOJIHOPOM;
HENMOBHi JMaHi - 3 JiYWIbHUKA Ha NPUEIHAHHI OTPUMAHHKA MPOQisb
TUIBKH 3a OJMH HIBrOAWHU JaHOI FOJWHM, 3a4MTaHl JaHl 3 OMHIKOIO
abo cymu, 110  po3paxoBaHa, 3a HEIIOBHUMH JIAHUMH, BiJOOPaKarOThCs
YEPBOHHUM KOJIEOPOM;
HeMa€ JaHUX  TIPUETHAHHS BUMKHEHE a0 MaHi 3 JIYMIHHUKA Ha
NpHeAHaHHI He 34MTaHi (a0o 34MTaHi 3 TIOMUIKOI 3a 00HIBa
MIBrOJIMHM); HE BiJIOOPAKAOTHCS;

JaHi 3 HeZ000JiKkoM — JUII TIPUETHAHHA Ha JaHy TOAWHY ICHYE
3aMMC B OKypHaII  HEZOOOJIKY; BimOOpakaroThCs  (hioJIECTOBHM
KOJIbOPOM;

JaHi 3 pyYHHM BBOJOM — 3HAYCHHS 32 MEPioJ, MO PO3paxoBaHEe 3

BUKOPUCTAHHSM YpHaJy PYyYHOTO BBEJICHHS. BBa)kaeThes 32 MOBHUIN

1 BiI0Opaka€eThCsl CHHIM KOJILOPOM.

SIkmio BCi maHi B pO3paxyHKY € MOBHUMH, TO PE3yJIbTaTH BBAKAFOTHCS
3a JOCTOBIPHI 1 MOJIMBE ITOAAJIBINE X BHKOPHCTaHHA. IHaKime HEoOXigHO
BUKOPHUCTOBYBATHU «Y CyHEHHSI HETIOJIAJI0K».

2.5.2.8 YcyHEeHHS HEToIag0K
IIprauHM HEBIPOTIMHOCTI JAHUX 1 CIIOCOOU 1X YCYHEHHS:
HEAKTYAJIbHMIl JKYpHAJ MepPeMHKAHb — TICPCBIPUTH HASBHICTH
3aIUCiB PO TEPEMHUKAHHS MPHUEIHAHD, 10 BXOJATH B PO3PAXYHOK, i
Joat HeoOXimHi y pasi iX BiZICYTHOCTI ;
HEAKTYAJIBHMIl JKypHAJ1 3aMiHM JHYWIBHMKIB — TIEpEBIpUTH
HasBHICTh 3alMCIB MPO 3aMiHy JHYMJIBHUKIB Ha TPHEIHAHHAX, IO
BXOIATh B pO3PAaxXyHOK, 1 JomaTd HEOOXigHiI 3alucH y pasi ix
BIJICYTHOCTI ;
HEAKTYaJIbHUW KYPHAJ pe3epBy TPHEAHAHb — TICPCBIPUTH
HAsBHICTH 3aIKCIB B KypHAIIl pe3epBY U NIPUEIHAHD, IO BXOIATH B
PO3paxyHOK, 1 TomaTH HEOOXITHI 3aIMUCH Y pasi X BIICYTHOCTI,
HeJI000JIIK eJIEeKTPOeHeprii Mo fAKOMY-HeOylb NPHEAHAHHI0 —
MIEPEBIPUTH HASIBHICTh 3alUCIB B KypHATl HEMOOOTIKY 1 pomaru
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HEOOXiIHI 3aIKCH Y pa3i iX BiICYyTHOCTI;

HeMAa€ [JaHUX N0 NPUEIHAHHAX PYYHOro BBOAY — IIEPEBIPUTH
HAsIBHICTh 3aIlCIB B JKypHAJl PyYHOTO BBEACHHS ISl MIPUEIHAHD, IO
BXOJIISITh B PO3PaxyHOK, i 1oAaTH HeoOXiH1 y pasi iX BiACYTHOCTI;
HEMoOBHi JaHi a00 BiACYTHiCTH JaHMX [UIs1 PO3PaxXyHKY — 3a
noromororo mporpamu EmergyVision mpoBecTH OMUT JHYAIBHUKIB B
PYYHOMY PEXHMi, IEPEBIPUTH HASBHICTH CBIAYEHD 1 MPOQLII0 (AUB. II.
3.2.2), mepeBIpUTH JKypHAIU TOMAIN JIYMIHHAKIB HA HASBHICTH 3aIIHCIB
mpo 300i 1 moMwiIkk B poOoTi. /g 1mporo HEOOXITHO B TpOTpami
EnergyVision wnatucHytm Ha KHOmNKy <«OKypHam mopiii Bcix
TYMITFHUKIB CHCTEMI» Ha TIaHENi IHCTPYMEHTIB TOJIOBHOTO BiKHA.

2.5.2.9 XXypHan nepeMukanb

Hani mpo mepexnax mnpuegHanb Ha OB  abo mnepemukaHHi
BUMIpIOBaIbHUX TpaHcopMmaTopiB Hampyrn TH 150kB  dikcyrotees B
JHCYPHATL NEPEMUKAHD.

[opsinoxk iii npu BBEICHHI TAHKUX TIPO TIEPEMUKAHHS:

HATHCHYTH Ha KHOIIKY o (BuOpatu B MeHIO «/[anuble» TYHKT

«llepexnouenue» abo HaTHUCHYTH KoMOiHallio kiagim Ctrl+Alt+S).

Ha expaHi 3'IBUTBCS BIKHO POOOTH 3 KYpHAJIOM NEPEMUKAHb;

—

*&Tabnuua onepatueHbx nepexn 7 o] x|

7| el il — oy O o

A @| 3 “Ph_ : i ; ; ___|7 | mnaHenb HHCTpY-
Darauspera  © | MNpucoemeerwe | Yepes ofeogroe | Foa pguasent E g MEHTOR
27.04.2002 08:55 AT:2 -1 1800000

| 29.04.2002 20:08 2 2 1800000

| 22.07.2002 000 Bl <75 .

| 13.08.2002 10:27 — 2

| “E: %3&:232 TabIIHLA nepe-
13.04 3

: 15.08.2002 0958 KIIOYeHHH

| 15.08.2002 16:38 y

| 17.08.2002 23.55 BN-408 x|

Pucynok 2.7 - BikHo po60TH 3 KypHajIoM HepeKIOYeHb

HATHUCHYTH Ha KHONKY «2» Ha naueni incmpymenmie. Ha expani
3'IBUTHCS BIKHO JIOJaBaHHS 3aITHCY;
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X

MpucoenmHerye Yepes otBogHoe Jik !

{en-105 > jw >l

Keappuwerr  fata Bpewa

11800000 ~ijosos2005 x{f1537fE =
o OK x D'rmeﬁa;

Pucynok 2.8 - BikHO fi01aBaHHS 3aIKUCy PO TePeMUKAHHS

Y BiKHI, 110 3'IBWJIOCS, BUOPATH MIPUETHAHHS, 110 TEPEKITIOYAETHCH,

o0BimHEe mpHenHaHHs, Koe(ilieHT TpaHcdopmalli, maTy 1 yac

MEpEMUKAHHA 1 HAaTUCHYTH Ha KHONKYy «OK». YV  mabauyi

nepemuxans 3'IBUThCS HOBUM 3aITHC;

MicHs 3aKiHYeHHS BBEACHHS BCIX HEOOXIMHMX 3aliciB Ui

30epeKeHHS KypHATY TIepEMIKaHb HATUCHYTH Ha KHOMKY «OK.

Jns 3pyyHocTi poOOTH 3 JKypHAJIOM I€pEeMHKaHb MependadeHo
COPTYBaHHS KypHAJTY 110 SIKOMY-HeOyIb MO0 1 QinbTpamito JaHuX KypHATY
IO NPUETHAHHIO 1/a00 JaTi.

2.5.2.10 Pe3epB npueaHaHb

IIporpama mepenbavae BEACHHS OKypHAIy OOJIKY IIPUETHAHb,
BUBEJCHUX B pE3epB 1 IMOBEpHCHHWX B pobory. [laHi Mo mpueTHAHHSAX,
BUBEZICHHUX B PE3EPB, BBAXKAIOTHCS 32 TIOBHI HABITh MPH iX BiZICyTHOCTI.

TTopsimox ik IIpy BUBOJI B Pe3€pB (IIOBEPHEHHI B pOOOTY):

HATHUCHYTH Ha KHOIIKY «* (BuOpati B MeHIO «/[anHbley TIYHKT

«Pesepsy abo HatucHyTH KoMOiHalo kiasim Ctrl+Alt+E). Ha ekpani

3'SIBUTHCS BIKHO POOOTH 3 PE3EPBOM;
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MaHEb HHCTPY -

MEHTORB

| AT-1 Bpeaeps  0511,2004 16:2
,’IV epesepe  1211.2004 15:00

_—{THio®1 spesepe 141120040324  +|

Tabnua peseppa |~ _ CAL R e,
' OK x D'{m[

Pucynoxk 2.9 - BikHO po0oTH 3 pe3epBoM

HAaTUCHYTH Ha KHOIIKY «By» wa naneni incmpymenmis. Ha expani
3'IBUTHCSI BIKHO JIOIABaHHS 3aIHCY;

Npucoegunerue

BE B |
DNedicreue Hara Bpenms :
{speseps  ~0311.2004 ¥{|1713.29 =

« OK i X OTmeq;iaé_;, i

Pucynok 2.10 - BikHo nonaBaHHs 3anKcy B TaOIHIEO PE3EPBY

y BiKHI, 10 3'IBUJIOCS, BUOpAaTH NpPUEIHAHHS, [if0, AaTy i Yac Aii i
HaTUCHYTH KHONIKY «OK». V Tabmuui pesepBy 3'IBUTHCS HOBHI
3aITuC;

MicHsl 3aKiHYCHHST BBOJAY BCIX HEOOXIJTHHMX 3aITUCIB I 30epeKeHHS
TaOJUIl pe3epBy HATUCHYTH KHOTIKY «OK».

2.5.2.11 XKypHan He1000TiKy
Henoo0:ik enekTpoeHeprii MoKe BUHUKATH MIPU 3aMiHi JTIYMIBHHUKIB
Ha TpHENHAHHI abo0 TpHW HEMTaTHIH cuTyarii. Y TakuxX BHIAIKax
OOYHCTIOETECA  HENOOOMIK eJIeKTpOeHeprii 1 3aHOCHUTBhCA B KypHAI
HemooOmiky. [Jlami wi aHi BUKOPHCTOBYIOTHCS MPU PO3pPaxyHKy OajaHCiB,
MaKeTiB 1 3BITIB.
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ITopsimok it py BBEACHHI HEA000IIIKY:

HATUCHYTH Ha KHOIIKY « ™=

» Ha naHel iIHCmpyMeHmis TOJIOBHOTO BiKHA

(BuOpatu B MeHIO «/[annvley TYHKT «Hedoyuembiy ab0 HATHCHYTH
komoOiHaro knagim Ctrl+Alt+N). Ha ekpaHi 3'IBUTBCS BIKHO KypHAIy
HEOOOJIKY;

. Tepng {oud

Snaverme (KB ) |- 7 1

e T A Ut e KOHEW i
480000 30.09.2004 11:20 30.09.2004 15:20
12005840 28.10,2004 11:00 28.10.2004 13:00

Pucynoxk 2.11 - BikHO po0OTH 3 *KypHAJIOM HEIOOOIKY

HATUCHYTH Ha KHOIIKY «®» Ha naueni incmpymenmis. Y TaOIUI
3'IBUTHCS HOBUH 3aIINC;

y 3amuci, mo 3'IBUBCS, BUOpAaTH TIPHUEIHAHHSA, KaHAJ, BBECTH
3HAYEHHS HEeI000J1iKy, BUOpATH IMOYATKOBY 1 KIHIIEBY ATy 1 4ac;

TTiCJIsT 3aKiHYEHHS BBEICHHSI BCIX HEOOXITHUX 3amKCIB s 30epeKeHHS
TaONuIIl pe3epBy HATUCHYTH;

Ha KHOTIKY «OK».

2.5.2.12 3amiHa miunIbHUKA

JKypHanm 3aMiHM  JTYAIBHHUKIB  3alOBHIOETHCS  TICHIS  3aMiHU
JTYMIGHAKA HA TIPUETHAHHI, T0AaBaHHs HOBOTO JIiUmiIbHUKA B Energy Vision
1 IepIIOMY 3alUTI JTIYMIbHHKA.

Iopsimox mili mpu meperyisimi 1 pedaryBaHHI >KypHalTy 3aMiHH
JYMITHHYKIB!

BUOpaTH B  MEHIWO  «/lannvliey  TyHKT  «lIpucoeounenusiy
(matucHytn  kombOinamito  kmaim Ctrl+ ALT-HP). Ha expani 3'sBUTBCS
CITUCOK TPHE/THAHE;
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L -1 cd 1800000
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Pucynok 2.12 - Crivcok nprieTHaHb

BUOpaTH MOTpiOHE NMpPUEIHAHHSA | HATUCHYTH Ha KHOIIKY «» Ha
naueni incmpymenmie (HaTUCHyTH komOiHarito knasim Ctrl+S). Ha
€KpaHi 3'IBUTHCS BIKHO KYPHAIY 3aMiHU JIIYMIbHUKIB;

EE Wypnan samensi cueTunkos - AT-5 B8 o _. ‘;‘ ‘4* _.If_‘llﬁl
Ealicie] —
forusecksi kanan | 4 SLEIE |
Bi T _ JIOFWNELRMA Ranall - | C!F e NE nF jopuTer |
R | PR | Necveraa | Kanan | 0 it Bl i, f _| L&
01.01.2001 00:00 BCe 24 0 68544506 OCHOBHOM

8.10.2004 13:37 | ] 0| 68544508

GCHOBHAI

 ovm]

Pucynok 2.13 - XXypHan 3aMiHU TiYNIEHUKIB

mo0 BKIIOYHTH PEXKHUM peJaryBaHHS, HOTPIOHO HATHUCHYTH Ha

KHOIIKY « » » Ha nawueni incmpymenmig. Iliciis 1MBOro MOKHA
JIOMaBaTH 1 BUAAIATH 3alMCH B JKypHaTi 3a JIOTIOMOTOIO KHOIIOK

«5=» 1 «*=>» Ha NaHCJ1 IHCTPYMCHTIB, pCAaryBaTu 1CHYIO4Y1 3allMCH.

2.5.2.13 TlepeBoy Ha Ty OITIOIOY M JTIYMITEHAK
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HeoOxingHicTh IepeBOAy MpHEIHAHHS HAa  PO3PAXyHOK  II0
IyOTIOI0YOMY  JTIYMJIBHUKY MOXKE€ BHHUKHYTH Vy pa3i IOIIKODKCHHS
OCHOBHOTO JIYMJIbHUKA IPHEAHAHHS.

[opsimox aiit mpu mepeBoi MpUeAHAHHS Ha TyOIIOI0UUH JTIYMITBHUK
(nepeBoi 3 1yOIIOI0YOTr0 Ha OCHOBHI):

BUOpaTH B MeHIO  «/lanmviey  TYHKT  «[Ipucoedunenusn»

(HaTucHyTH KOMOiHaIIi1o wiasim Ctrl+Alt+P). Ha ekpani

3'SIBUTBCSI CITUCOK TIPUETHAHB;

BUOpaTH NOTpiOHE NMPHUEAHAHHS 1 HATHCHYTH Ha KHOIKY « @ » Ha
naueni incmpymenmie (HatucHyTH KoMmOiHarito knasim Ctrl+D). Ha
€KpaHi 3'IBUTHCS BIKHO MEpeKiIagy Ha AyOJIOI0Yi JTiYMIbHUKH;

=101x|

#

ﬁ.‘l‘!epexug Ha A '

B4 e 2

20.10.2005 16:22 BCE Aay6aupyowmi N1

] Data . Tunwawana |  [Mepexonwa..

b

Pucynox 2.14 - Ilepexnan Ha XyOII0I0UHNA JTIYMIEHAK

. . i, .. .
Y BIKH1 HATUCHYTHU Ha KHOIIKY « » Ha nawejl IHCmpymeHnmis, H.IO6
BKJIIOYHTH PEXKHUM pe€laryBaHHs,

HATUCHYTH Ha KHOIIKY <<» Ha naueni incmpymenmis. Y TaOIUII
3'IBUTHCST HOBHH 3allNC;

y 3ammci, o 3'SBHBCS, BBECTH JaTy 1 4ac, BHOpaTH THI KaHAIY,
BUOpaTH HampsM nepexony (Ha OCHOBHiN abo Ha TyOIIIOI0UHii);
miciad 3aKkiHYeHHS BBEIEHHS BCIX HEOOXIOHMX 3alUCiB  JUIS
30epeKeHHs TaOIHIII Pe3epBy HATUCHYTH Ha KHOIKY «OK».

2.6 3micr 3BiTY
3MiCT Ipo HPOBeICHY J1a00paTOpHy POOOTY MOBHHEH MICTUTH

2.6.1 Mera pobotu
2.6.2 Crpyxrypna cxema ACOE miacranuii Ta ii onuc
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2.6.3 PesynbTatu BHUMIPIOBaHHS MOTOYHUX JaHUX 1o
eJICKTPOCHePTii (110 3aBIaHHIO BHKJIa1a4a)

2.6.4 Pe3ynpTaTd  MIATOTOBKM  MAakeTiB  Ta  MPOTOKOIIB
EJIICKTPOCHEPTii, 110 BUMIPIOETHCS

2.6.5 BucHOBKHM 110 MPOBEICHHIO POOOTH.
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PexomengoBana Jiiteparypa

1. IIpaBuiia po3apiOHOTO PUHKY €IEKTPUYHOI eHeprii.
3arBepmxeHo nmocraHoBoro HKPE KIT Bix 14.03.2018 Ne 312

2. Kozmexc xoMepuifHOro 00Ky el1eKTpUYHOI eHeprii.
3arBepmxeHo moctaHoBoro HKPE KIT Bix 14.03.2018 Ne 311

3. Kozeke cucremu po3no/iny eIeKTpUIHOI eHeprii.
3arBepmxeHo mocraHoBoro HKPE KI1T Bix 14.03.2018 Ne 310

4. Kozmekc cucteMu mnepeadi eJIeKTpUIHOl eHeprii.
3arBepmxeHo nmocraHoBoro HKPE KIT iz 14.03.2018 Ne 309

5 Konnenmiss mnoOyIoBH aBTOMaTW30BAaHMX CHCTEM  OOJIKY
EJIEKTPUYHOI eHeprii B yMoBax eHepropuHky. [ToctanoBa KMY Ne 826
Bix 18.05.2000p.-18c.

6. TexuiuHi Ta oOpraHi3amiiHi BUMOTM 10 MOOYJIOBU
ABTOMATH30BaHUX CUCTEM OOJIKY eNleKTpuyaHoi eHeprii Ha 00’ ektax HEK
,»YKpenepro”. 3atBepmkeno HTP HEK ,,Ykpenepro™ 29.03.2000p.

7. llpaBuna mpUENHAHHSA EIEKTPOYCTAaHOBOK [0 EJIEKTPUYHUX
mepexx. [locranoBa HKPE Big 17.01.2013p. Ne 32. 3arBer/pkeHO B
Mintocri 08.02.2013.
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