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I. lTepenmoBa

3aragpbHa XapaKTEPHCTHKA TUCHUILUNHN «EIEeKTpOXUBIEHHS CcHCTEM 3B sI3Ky»
(ximpkicTh KpeauTiB ECTS — 4; MmoaymniB — 2; 3MICTOBUX MOAYJIB — 2; 3arajibHa KiJIbKICTh
roguH — 135 roxd.; y ToMy 4wMcii: JeKuid — 26 roj.; JabopaTOpHHUX 3aHATh — 26 TOI.;
MPAKTUYHKX 3aHATh — 12 TOA.; iIHANBIAyansHOT Ta caMOCTiitHOT pobotu — 71 T071.); cemecTp
—4.3; BU KOHTPOJTIO — iCTIHT.

II. MeTa BUBYEHHS TUCHHUILIIHA

Merta 1 3aBAaHHS HaBYAIbHOI JUCHUILIIHH «EJEKTPOKHMBIECHHS CHCTEM 3B SI3KY»:
dbopMyBaHHA TEOPETHYHHX 3HAHb 1 MPAKTUYHUX HABHUKIB 3 EKCIUTyaTallli MPUCTPOIB 1
CUCTEM €JIEKTPOKHUBIICHHS.

II1. 3micT AucHMIIiHKA

Knacudikamiss npucTpoiB eneKTpoXuBieHHA. TpaHcdopmartopu: poOoTa mif
HAaBAaHTAKEHHSIM, PEKUMH  XOJOCTOTO  XOAY, KOPOTKOTO 3aMHKaHHs. TpudasHi
tpanchopmaropu. [lnenapui Tpanchopmaropu.

Bumpsimnisiui  HekepoBaHi — poOoTa HAa aKTUBHE, IHAYKTHBHE Ta €MHICHE
HaBaHTAKEHHS, CXeMH BHNIPAMIIAYiB. KepoBaHi Ta CHHXPOHHI BULIPSIMIISI.

3rnamxyrodi GiTbTpu. TUNK Ta OCHOBHI TapaMeTpH.

Crabinizatopu Hanpyru Ta cTpymy. [lapameTpuyni Ta KOMIeHcaliiiHI cTaldiTi3aTOPH.
Komnencarniiini TpaH3UCTOpHI CTa0LTI3aTOPH HANpyru 3 Oe3MepepBHUM 1 IMITYIbCHUM
PETYIIIOBAHHSM.

[lepeTBoproBaui Hampyru: OIHOTAaKTHI Ta JABOTakTHi. Jlkepena KUBIEHHS 3
6e3TpancopmMaTOPHUM BXOJIOM.

Jlxepena Oe3nepebifHOTO Ta TapaHTOBAHOTO >KHMBJICHHS MOCTIMHOTO Ta 3MiHHOTO
CTpYMY TEJIEKOMYHIKAIIHHKX 1 IHPopMaiiitHuX cucteM. EHeprosz0epirarodi TeXHOJIOTII.

Moayab 1: 3aco0u nepeTBopeHHs eJIeKTPUYHOI eHeprii (KiIbKiCTh KpeauTiB — 2)

BximHi BUMOrM A0 BUBYEHHS MOIYds (3HaHHS Ta BMIHHSA 3 AUCIUIUIIH, SKi
3a0€31Meuy0Th BUBUCHHS JAHOTO MOJTYJIs)

Ne 3. 3MicT 3HaHb Mudp
L. dyHAaMeHTaNbHI 3aKOHU €JIEKTPOTEXHIKH, METOJIH PO3PAXYHKY 31
KiJI.
2. Psau ta neperBopenns dyp’e 3H2
3. XapaKTepUCTUKN MAarHITHUX MaTepialliB i OCepeIKiB 3H3
4. ExcrmyaTaniiiiHi ~ XapakTEepUCTUKA  J10JIB, THPHUCTOPIB 1 314
TPaH3HUCTOPIB
3MiCT yMiHb
1. YMITH BHUKOPUCTOBYBAaTH 3aKOHH, METOJIU Ta XapaKTEPUCTHKHU VM1
IIPY BUBYCHHI MOJTYJIS




1. CTpykrypa 3ajikoBoro moayas 1

3aHATTS Camocriiina
MpaKTUYHI | JabopaTopHi pobora
(rox.) (rox.) (ronm.)

Jlexmii

3MiCTOBHIT MOAYIb
Y (rox.)

[nmuBinyansHa
poborta (rox.)

Monynb 1: 3aco6u mepeTBOpEeHHsI €IEKTPUIHOT SHepTii

1. Tpaunchopmarop.
[Mpunaun nii. Pexxum
XOJIOCTOTO X0,
KOPOTKOTO
3amuKaHHs. PoGora
1] HABAHTAKEHHSIM,
Tpudasmi,
BHUCOKOYACTOTHI Ta
IUTaHAPHI
TpanchopMaTopu

2. Bunpsamsui
HekepoBaHi. Po6oTa
Ha IHIYKTHBHE Ta
€MHICHE HaBaH-
TaxxeHHs. Cxemu
BUTIPSIMIISIYIB

3. YmpaBnsemi Ta
CHHXPOHHI
BUNpIMILSTdi. Cxemu
yTIpaBIiHHS

4. 3rnamxyrodi
binpTpH

Mopynsb 1 pa3om, roa. 14 6 14 30

2. 3micT 3MicTOBHX MOAYJIiB (JieKIilHUX roguH — 14)

2.1. Tpanchopmartopu. Ognodasni Ta Tpudasni. BucokouacToTHi Ta mranapHi (4 ro.)

2.2. HeympaBnsiemi Bunipsimiisidi. Cxemu (6 ron.)
2.3. YopapisieMi Ta CHHXPOHHI BUTIpsAMIISAYl (2 ro.)
2.4. 3rnamxyro4i GiasTpu (2 TO1I.)

Temu NpakTUYHUX 3aHATH MOaYJas 1

Ne 311. Tema Ta 3MmicT I'ogunu
1 Po3paxyHOK €MHOCTI aKyMyJIATOPIB 1 MOTY>KHOCTI OyepHux ’
BUIIPSIMJISTYIB
5 Po3paxyHOK mOTYXHOCTI TpaHC(HOPMATOPHOI MiJCTAHIIIT Ta ’
IHM3eNb-TeHepaTopa
3. Po3paxyHOK ynpaBisieMOro BUIpsiMmiIsiua 2
Ycboro 6




Temu n1adopaTopHux 3aHATH MOAyJs 1

Ne 31 Tema Ta 3MicT I'ogunau
1 2 3
1 Ne 21 BwuBueHHs KOHCTPYKIii ofHOda3HHX 1 TpudaszHUX ’

) TpaHchopMaTopiB
2. No 1 Busznauenns napameTpiB ogHoda3zHUX TpaHchopMaTopiB 2
3. Ne 2 JlocnimkenHst TpanchopmMaTopa IiJ] HABAHTAKCHHIM 2
4. Ne 3 JlocnimxenHst 0q/HO(a3HOTO MOCTOBOTO BHIIPSIMIITYA 2
5. No 4 JTocnimxenns 6araroa3zHux cxem BUMIPSIMIIAYIB 2
6. Ne 5 JlocnimkeHHs yripaBiisie MOTO BUITPSIMIITYA 2
7. No 6 JlocnimpkeHHs 3r1apKy0unx QUIBTPIB 2
Ycboro 16
Buxinni 3HaHHA Ta yMiHHA 3 Moay.s 1
Ne 3. 3MicT 3HaHb Mudp
1 3HaTH TPUHIUINA MOOYyAOBH TpaHCHOPMATOPIB, BHUIPSAMIAUYIB 1 3]

3TIa/DKYI0UNX PUIBTPIB
2. | 3nartu QyHKIIIOHATBHI Ta MPUHIMIIOB] CXEMH BHIIPSMIISIYIB 3H2
3HaTH MOKAa3HMKH, IO XapaKTepH3yloTh poOOTy TpaHchopMarTopis,

3. o . . 3H3
BUTIPSIMIISTYIB 1 3TJ1aJKYIOUUX DIITBTPIB
3MiCT yMiHb
1. |BwMitu anamizyBatu poOOTy TpaHchOpMaTOpiB, BHUIIPSAMIIAUIB, VM
3T1a/DKYI0UYNX (PUIBTPIB B HOPMATBHUX 1 aBApIHHUX yMOBaX
2. | Bmitm  3a0e3nedyBaTH  TEXHIYHY  €KCIUTyaTamilo  3aco0iB VM2

NEPETBOPEHHS €JIEKTPUYHOT eHeprii

MoayJs 2: IIpucTpoi Ta cuCTeMH eJ1eKTPOKUBJIEHHS
(KIBKICTH KpeauTiB — 2)

Bxigai BUMOTM 110 BUBYEHHS MOMYJsl (3HAHHS Ta BMIiHHS 3 JUCHUIUIIH, SIKi
3a0e3MeuyTh BUBUCHHS JAHOTO MOTYJIs)

No 3. 3MICT 3HaHb [udp

1. 3Hatu eKcn.nyaTauiﬁHi XapaKTEPUCTUKUA OIMOISIPHUX 1 MOJIBOBUX 3]
TPaH3HUCTOPIB

2. 3HaTH XapaKTEePUCTUKA MArHITHUX MaTepialliB 1 OCEPEIKiB 3H2

3. 3HaTu IU(PPOBY CXEMOTEXHIKY Ta MIKPOIIPOLIECOPHI CHCTEMHU 3H3

3MICT yMiHb

1. Ymitu BUKOPHCTOBYBATH ~ XapaKTEPUCTHKH Ta CHCTEMH [PH VM

BUBYCHHI MOIYIIS
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1. CTpykTypa 3aiK0OBOro MOIyJisi 2

3aHATTS CamocrTiiiHa )
) " Jlexi : - [nnuBinyansHa
3MICTOBUI MOJTYJIb MPaKTUYHI | TabopaTopHi poboTta
(ron.) poGota (Trof.)
(rox.) (ron.) (ron.)

Monyns 2: IIpucTpoi Ta cucTeMu elNeKTpOKUBIEHHS (2 KpeauTu; 63 rox.)

1. Crabinizaropu Har-
pyru Ta ctpymy. [lapa-
METPUYHI Ta KOMIICH-
cariiui.
KoMmnencartiiigi
TPaH3UCTOPHI 4 2 6 9 2
ctabinizaTopu
Hanpyru 3 6e3me-
PEpPBHUM 1
IMITyJIBCHAM
pEryIIOBaHHSIM

2. OgHOTaKTHI Ta ABO-
TaKTHI TIEpeTBOPIOBaYl
Harpyru. Jlxepeina
YKUBJICHHS 3
6e3rpanchopma-
TOPHUM BXOJIOM

3. Ixepena
oe3mnepebiiiHOTO Ta
rapaHTOBAHOTO
YKUBJICHHS TIOCTIHHOTO
Ta 3MIHHOTO CTPyMY
TEJIEKOMYHIKAIIHHUX 1
iH(pOpMaIiTHIX
cucreM. Enep-
rozoepiraroui
TEXHOJIOT11

Mogynb 2 pa3om, roj. 12 6 12 27 6

2. 3MicT 3MicTOBHX MOAYJIiB (JIeKIiHHUX roguH — 12)

2.1. CrabinmizaTopu Hanpyru Ta cTpymy (4 roxu.)

3mict: [lapamerpmuni Ta  KoMmeHcamiiiHi  crabimizaropu. Ilapamerpuysni
cTabumizaTopy  HaAmpyru: crabuli3aTop  MOCTIHHOI  Hampyrd Ta  CTaOULTITPOHH,
dbepope3onancHuii crabimizaTop. KommneHcariiftHi TpaH3UCTOPHI CTa0iI13aTOPH HAMPYTH 3
0e3mepepBHUM 1 IMIYJIbCHUM PETYIIOBAHHSM.

2.2. [lepeTBOproBadi HAaIPyry Ha TPAH3UCTOPAX (4 rox.)

3mict: OpHOTaKkTHI Ta  JABOTakTHI  Hampyru. Jlkepena  KUBIEHHS 3
6e3TpancopmMaTOPHUM BXOJIOM.

2.3. JIxepena 6e3nepeOilfHOTO Ta rapaHTOBAHOTO KUBJICHHSI IIOCTIHHOTO Ta 3MIHHOTO
cTpymy (4 rom.).
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3mict: Enexrpoxxusiroui ycranoBku. J[xepena Oe3mepeOiiHOTO Ta rapaHTOBAHOTO
*)uBJieHHs. EHepro30epirarodi TeXHOJIOTI.

TemMu NPaKTUYHUX 3aHATH MOAYJIs 2

Ne 311. Tema Ta 3MmicT TI'ogunu
1 Po3paxyHOK TpaH3UCTOPHOTO cTal1Ii3aTOpa HAIIPYTH 2
3 IMITYJIbCHUM PETYJIIOBAaHHSIM
2 Po3paxyHoK HalmiBMOCTOBOIO MEPETBOPIOBAYA HANIPYTH 2
3 PozpaxyHok 6e3TpaHcOopMaTOPHOTO JKEpEIIa KUBJICHHS 2
Ycboro 6

Temu 1a60paTOPHUX 3aHATH MOTYJIAA 2

Ne 3. Howmep, HalimeHyBaHHs 1a00paTOpHOi poOOTH ['oguHn

1 Ne 9 JTocnimxenHs: pepope30HaHCHOTO cTadlni3aTopa Hapyru 2
Ne 10 JlocmimkeHHsT TpaH3UCTOPHOTO cTabiyizaTopa HAMpPyru 2
Oe3mepepBHOT aii

3 Ne 11 locmimkeHHS TPaH3UCTOPHOTO cTabijizaTopa HANpPyTH 3 2
IMIYJIbCHUM PETYJIIOBAHHSIM

4 Ne 7 NocaimxeHHs] TpPaH3UCTOPHOTO MEPETBOPIOBaYA HAMPYTH 3 2
caM030y/DKCHHSIM

5 No 12 JlocniipkeHHSI HAlTIBMOCTOBOT'O IEPETBOPIOBaYa HAIPYTH 2

6 Ne 22 CumoBe T1a KOMyTaliiiHe OOJagHAHHS YCTaHOBOK 2
€JIEKTPOKUBIICHHS

Ycboro 12

Buxiani 3HaHHs Ta yMiHHS 3 MoayJIst 2

Ne 3m. 3MicT 3HaHb Mudp
1 3HaTH MPUHLHUIK MOOYA0BU CTab1Ii3aTOPiB, MEPETBOPIOBAYIB i 3H]1
JKEpeN KHUBICHHS
2 3Hatu q)yHKH'ifII'{i Ta TPHUHLIUIOBI CXeMHU CTabuIi3aTopiB, 32
NePETBOPIOBAYIB 1 JKEPET )KUBIICHHS
3 3HaTH TMOKa3HWKH, IO XapaKTepU3ylTh POOOTY MPHUCTPOIB i 33

CHUCTCM CJICKTPOKUBJICHHS

3MiCT yMiHb

1 BwmiTn  anamizyBath  poOOTY  MOPUCTPOIB 1  CHCTEM VM
€JIEKTPOKUBJICHHS B HOPMAJIBHUX 1 aBapiiiHUX pexUMax
2 Bmitn 3a0e3meuyBaTv TEXHIUHY EKCIUTyaTallil0 MPHCTPOIB i

CUCTCM CJICKTPOKHNBJIICHHA
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BCTYII

Jlxepena 6e3nepebdivinoro xusieHHs ([IbXX), mo 3abe3neuyoTs cokuBauam
OesrnepepBHY MOJauy HANpPyrd 13 3aJaHUMHU [apaMeTpaMu, 3HAXOJIATh IIMPOKE
3aCTOCYBaHHS B TEJICKOMYHIKAIIMHKUX 1 KOMIT'FOTEPHUX 1HGOPMAIIHHUX CUCTEMaX.

JNBX mocTiiHUM  CTpyMOM  OJepKali  HaWOUIBIIOTO TOIIMPEHHS B
TEJICKOMYHIKAIIIMHNX  TEXHOJOTIAX, OCKUIBKM OllbIlla YacTWHA  KIHIIEBOTO
YCTaTKYBaHHS CIIOKMBA€E CaMe MOCTINHUN CTPyM, IPUUOMY PSTY CTAaHAAPTHUX PIBHIB
Hanpyru (—60 B ans >xuBIEHHS KOMYTaTOpiB 1 aOOHEHTChKMX JiHINA; —24 B ans
KUBJICHHS KaHAJIOYTBOPIOIOYOi amapatrypu; —48 B mis KuBIEHHS KOMYTaTOpIB,
BuHOCIB 1 MSC immopTHuUX cucteM; +24 B nns sxuBneHHs 0a30BUX CTaHININA
CTUIBHUKOBOTO i TPAHKUHTOBOT'O 3B'SI3KY).

OCHOBHOI MPUYMHOK BUOOPY IMOCTIMHOTO CTPYMY JJIS TEJIEKOMYHIKaIiiHOT
anapaTtypH € 3aCTOCYBAaHHSI KOHLIETIIIi €JIeKTPOKUBIICHHS, 1110 BUHUKJIA 3 BUHAXOJA0M
TeneoHy W BHUKOPHUCTOBYETHCS B Tally3l 3B'SI3Ky MOHUHI. SIK BIJIOMO, MPUHITUIT
poOoTu TenedoHy TaKuM, IO CHOPUUHSTTS JIOJACHKOIO MOBJICHHS BIIOYBA€ThCS 3a
nonomMororo  mMeMOpanu Mikpodona. CrodaTky Uil JKUBJICHHS MikpodoHa
BUKOPHCTOBYBAJIMCS TaK 3BaHI MiclieBl Oarapei, 110 BCTaHOBJIIOBAIUCH
oesnocepennbo B TeneonHomy amapati. [lotim, Hanpukinmi XIX cTomiTTs,
MIKpOGOH TMOYaB >KMBUTHCH MOCTIHHUM CTPYMOM BiJ ILEHTPAJbHOI CTaHIll, e
CHeIiagbHO JJIs WX I[IJIe MOHTYBajlach akyMmysiTopHa Oatapes. Came Taka cxema
€JIEKTPOKUBIICHHS A0OHEHTCHKUX amapariB BUKOPUCTOBYEThCS choroani. Ciif
3a3HAYMTH, U0 HOBE OOJaJHAHHS, B MIPY CBO€1 MOSBU HA BYy3/1axX 3B'A3KY, TEXK CTAJIO
OTPUMYBATH KHUBJICHHA BIiJ JKepena Oe3mepeOitHOro JKHUBJICHHS MOCTIHHOIO
HAIPYTOIO.

Ha cporoanimuiii nenp JABXX moctifiHOl0 Hampyroro 3HaWIuM coOi O6e3nmiy
3aCTOCYBaHb, 30KpEMa, iX BUKOPUCTOBYIOTb JUISl KUBJIEHHS CHUCTEM IOMXKEXKHOI,
OXOpPOHHOI M aBapiiiHO1 CHUTHaMI3alliii, a TaKoXX BOHH KOPHUCTYHOTHCS BEJIMKUM
MOMUTOM Yy OIEepaToOpiB MOOITLHOTO 3B'S3KY.

OcrtanHiM YacoM ©Oarato po3MOB BEIETbCS NPO 3aMiHy MEPEKHOIO
ycTaTKyBaHHs Ha kuBJieHHs Bia JIBXX mocriiiHuM ctpymom. Benukuii inTepec 1o
UX JOKEPeJl BUKIMKAHUN JEKUTbKOMA MPUYMHAMMU.

[lo-mepme, OypxiuBuii  pO3BUTOK  Mepexi  [HTepHeT, T17100aIBHOIO
1HGPACTPYKTYpOIO SIKOI € TeJIeKOMYHIKallii, 3a)kajgaB BIJ OINEpaTopiB 3B'SI3KY
po3micTUTH 'y o001 BIANOBIAHE YCTaTKyBaHHA — CEpPBEpU, KOMYTATOpPH,
Mapuipytuzaropu ¥ T.n. ToMy mocTago NHTaHHA IXHBOTO EIEKTPOKUBIICHHS,
OCKIIBKM OCHOBHE YCTaTKyBaHHsI HIANPUEMCTB 3B'SI3KYy ojaepxkye Horo Big JIBXK
MOCTIMHOIO HANPYTOl0, & BUIIE3TaIaHl MPUCTPOT, SIK MIPABUIIO, JKUBIISATHCS B1Jl MEPEXKI
3MIHHOT'O CTpyMYy 3 Hamnpyroto 220 B.

[lo-npyre, Benuka yBara MPUAUISIETbCS HAIIMHOCTI  €IEKTPOKUBICHHS
amapatyp, 1 3 1mi€i Touky 30py JbXX MOCTIMHMM CTpyMOM CKJIaJal0Th CEPHO3HY
KoHKypeHlito JIBXK 3MiHHUM CTpyMOM, OCKUIBKM BOHM 3 CaMOro IOYaTKy
OpIEHTOBaHI Ha 3a0e3Me4YeHHs JOCTYIMHOCTI IOCHyr 3B'SI3Ky, a 1€ O3Ha4ae
MaKCHUMaJIbHO BHCOKI BUMOTH JI0 HaJiAHOCTI. ISl mo3HAa4YeHHs XapaKTEepUCTHK
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HAJIMHOCTI IIMPOKOTO MOIIMPEHHS OJIepKall TaK 3BaHl “AeB'SITKUA”’, TOOTO MOKa3HUK
WMOBIPHOCTI BIJIMOBH CHCTEMHU y BijcoTkax. Hampukinazn, HanmiiHicTb 99,9% (Tpu
JIEB'ATKH) O3HAYae€, 110 B CEPEAHbOMY 3a PIK Il CUCTEMa, B MPHUHIUII, MOXE HE
npaioBatd 8-9 roauH. Y CIIIA Taka HamilHICTh BBa)Ka€TbCsl CTaHAAPTHOKO IS
CJIEKTPUYHUX MEPEX ‘‘3arajbHOr0 KOPUCTYBaHHS 0€3 J0JaTKOBOT'O PE3€PBYBAHHS.

SIKIIO MOCTaBUTHU YCTAHOBKM PE3EPBHOTO >KUBIICHHA (AM3EIb-TeHEepaTop) 1
IpUCTPOi aBTOMaTUYHOTO BBeJeHHs (ABP), To HamiliHICTh cucTeMHU 301IbIIYETHCS 10
99,99 — 99,999, m10 CTaHOBUTH A0 S5 XBUJIUH CEPEIHBOTO Yacy BIAMOB Yy piK.
BBakaeTncs, 10 B CEpEeTHROMY BapTICTh OJIHIET TOIMHU MPOCTOK HEBEITUKOTO CaNTy
eNeKTpOHHOI Komepilii cranoButh g0 8000 mos/rom. HemompaBHUX 30UTKIB. Jlis
BEJIMKUX on-line mponaBliB Taki BTpaTH MOXyThb naocsratu 180 Ttuc. mon/ron.
Po3BUTOK TeneKOMyHIKAIIMHUX CHUCTEM, KOHBEPIEHLIs Mepex Mepenadl JaHuxX 1
roJ0Cy BUMAararoTh MiJBUIICHOT HAJAIMHOCTI €IEKTPOKHUBICHHS.

KopoTtkouacHuii mepeOiii y mojadi eJeKTpoeHeprii, crajgaHHs a0 CIUIECK
HalpyTM MOXYTh TMPUBECTH JI0 O0araTOMUIbIPJHUX 30UTKIB, BTpaTH IIHHOL
iHdopmallli, NCcyBaHHS JAaHUX 1 HEMOMPAaBHUX MOpPaJIbHUX BHUTpar. Tomy BYy3lu
3B'SI3KY 13 KPUTUYHUM JI0 NepeOOiB KUBJIECHHS yCTATKyBaHHSM MaioTh NOTpely B
HAJIMHOCTI €JICKTPOKUBJICHHS HA PIBHI HE MEHIN “‘lIeCTH AeB'STOK . Taka HaAIHHICTh
BUMarae He mpocto 3actocyBanHs JIBXK, anme ¥ mgoTpumaHHS NMEBHUX NPUHIUIIB
iXHBOTO MTPOEKTYBAHHS I pO3PAXYHKY.

Y MeTonuyHOMy TOCIOHMKY HaBEJCHI OCHOBHI TEpPMIHM Il BHU3HAYEHHS,
BUKJIQJICH] BIJOMOCTI PO CUCTEMY CTaHJapTHU3Allil B €HEPTeTUll 3B'SI13KY, PO3TISHYTI
mKepena 6e3nepe0ifHOro KUBJICHHS MOCTIMHOI W 3MIHHOIO Hampyramu, 4-il po3ain
MPUCBSUYCHUN CBUHIIEBO-KUCIOTHUM aKyMyJIsITOpam, B 5-My po3fiil ocoOnuBa yBara
OpUIiieHa TUTaHHIM eKCIUTyaTalli TepMETU30BAHHUX aKyMyJSTOpIB, HaBEACHI
BizomocTi ipo BupoouukiB JIbX 1 akymynstopis.

VY crnucky diTepaTypu HaBEACHO JIKepena, Kl JOMOMOXYTh HE TUIBKHU TI1J] Yac
3aCBOEHHSI Marepiaily, aje W IiJl 4Yac MPOEKTyBaHHA W pPO3paxyHKy CHUCTEM
€JICKTPOKUBIICHHSI, 30KpeMa, Jkepen 0e3nepeOiitHOro JKUBJICHHS.
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OCHOBHI TEPMIHM i1l BUBHAUYEHHSI

Axymynamop — 1e XIMIYHE JpKepeno cTpyMy Oararopa3oBoi mii. Ilpu
PO3PSAKEHHI aKyMyJIATOpa XiMi4HA EHEpris aKTUBHUX PEYOBHH, IO BXOASTH [0
CKJIaay KaTojJa, aHOJia ¥ eJIEKTPOIITY, IEPETBOPIOETHCS B €JICKTPUUHY €HEPTito, TPH
IIbOMY aKTHBHI PEYOBHMHHU TEPETBOPIOIOTHCS B TPOAYKTH po3psny. llpu
3apsipKyBaHHI aKyMyJIITOpa €JICKTpUYHA SHEpris, 110 MiABOIUTHCS, BUTPAYA€ThCS Ha
pEereHepaiio MPOAYKTIB po3psAay. B  3amexHOCTI Bix CKIagy €JIeKTPOJITY,
aKyMyJISTOPU OYBaIOTh KHUCIOTHHMH U JTy>)KHHUMHU.

AxymynsamopHna epyna — 1Ba W OLIbIIEe aKyMYJISITOPIB, 3'€JHAHUX TOCIIIOBHO
TUTsI 3a0€3MeUeHHsT He0OX1THOTO PiBHS HAMIPYTH.

Axymynamoprna 6amapes — nBa W OLIbIIE aKyMyJSITOPIB, 3’ €IHAHHUX
MOCIIOBHO i (a00) mapanenbHO AJi 3a0e3Me4eHHs HEeOOX1THOTO PIBHS HANpYyru U
CTpyMYy.

Bunpsmasu — ctaTuaHui IpUCTPil, NpU3HAYEHUHN IS TIEPETBOPEHHS HAIIPYTH
3MIHHOT'O CTPYMY B MOCTIMHY HaIpyry.

Bunpsmnsu cmabinizoeanuti — CTaTUYHUN TPUCTPINA, NpU3HAYECHUMN IS
NEPEeTBOPEHHS  HAMpYrd 3MIHHOIO CTPYMy B TMOCTIMHY  Hampyry, ska
MIITPUMYBAETHCS 13 3aJ]JaHOI0 TOYHICTIO.

Bunpsamnsu cunxponnuti — BUNPSIMIISY, Y SIKOMY 3aMICTh HaIlIBIPOBITHUKOBUX
T10]1iB BUKOPUCTOBYIOTHCSI TPAH3UCTOPH.

Ilepemesoprosau nocmitinoi Hanpyeu — CTATHYHUAN MPUCTPIN, TPU3HAYCHUHN JJIS
MEPETBOPEHHS MOCTIHHOT HANPYTH OJIHI€T BEIMYMHHU B HANPYTy MOCTIHHOTO abo (1)
3MIHHOTO CTPYMY 1HIIO{ BETUYUHU.

Ineepmop — cTaTUYHUI TPUCTPIH, MPU3HAYCHUN ISl IEPETBOPEHHS MOCTINHOT
HANPYTH OJHI€T BETUYMHU B HAIIPYTy 3MIHHOTO CTPYMY 1HIIOi BETUYHUHU.

Koneepmop — cratuuHuil TpUCTPIA, NpPU3HAYCHUM JUIsI TI€PETBOPEHHS
MOCTIHHOI HANpPYrd OJHI€T BEJIMYMHU B TMOCTIMHY HaANpyTry IHIIOI BEIWYUHU. K
paBuiIO, KOHBEPTOP CKIIAJIAETHCS 3 IHBEPTOPA i BUIPSIMIISIYA.

Cmabinizamop Hanpyeu (cmpymy) — CTaTUYHUM TPUCTPiH, 10 3abe3neuye
HIATPUMKY Harpyru (CTpyMy) Ha HABAHTAXKEHHI 13 3aJlaHUM CTYNEHEM TOYHOCTI MpU
3MiHI JIecTa0UTI3yr0YuX (haKTOPIB.

Kopexmop xoegiyicnma nomysicnocmi — CTaTAYHUNA TIPUCTPIH, SKUA BCTAHOB-
JIOETHCS MK JDKEPEIOM 3MIHHOTO CTPYMY M CIOKHBA4eM, SIKUUA 3HUKYIOE TOSBY B
MepeKi 3MIHHOTO CTPYMY PEaKTUBHOI MOTY>KHOCTI, BUKJIMKAHOT JAHUM CIIO’KHBAYEM.

[TocriiiHe 301bLIEHHS BUMOT J0 CIIOXHBAYiB €IEKTPUYHOI €HEeprii BUKJIUKAIIO
HEOOX1IHICTh BXXMBAHHS CHEIIAJIbHUX 3aXO0JiB 1 MIAIITOBXHYJIO pPO3pOOIIOBaUiB
YCTaTKyBaHHS 10 OIpAIfOBaHHS pI3HUX BapiaHTIB CcXeM, M0 3a0e3MedyroTh
migBUIIeHHs KoedimieHTa moTyxHOCTi. CTaHmapTHUN KOpPEKTop KoedilieHTa
noTyxHocTi siBiisie coboro AC/DC — mnepeTBoproBad 13 IMIMPOTHO-IMITYJILCHOIO
MOYJIAIIETO.

AC — alternating current — 3MiHHUN CTPYM.

DC — direct current — MOCTIHHUN CTPYM.

Jlokanvna wuna scusnenHs — cTab1I130BaHa HAIPYTa, KA BUKOPUCTOBYETHCS B
SIKOCT1 HaNpyTH KUBJICHHS KIHIIEBUX CTA0O1I13aTOPIB HAIIPYTH HA MICIISX.
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Posnodinene scugnenns — nuB. J0KaJIbHA IIWHA )KUBJICHHS.

Posnooin cmpymy (nasammaoicennss) — mapajieibHE BKIIOYCHHS JEKUIBKOX
MEePETBOPIOBAYIB HAIIPYTH I 301IbIIIEHHS BUX1/IHOI TOTY>KHOCTI, TIPH IILOMY CTPYM
HABAaHTAXKEHHS PO3MOJAUIAETHCA MK OKPEMUMH MEPETBOPIOBAYaMHU PIBHOMIPHO.

Ihicepeno besnepebitinoeo scusnenns (/[bK) — KOMIUIEKC yCTaTKyBaHHS ISl
BUpOOHHUIITBA ab0 TEPETBOPEHHS Ta HArpoOMa/KEHHS EJIEKTPUYHOI EeHeprii,
NpU3HAYEHUN 7151 3a0€3MEeUEHHST €JIEKTPOKUBJICHHSI HaBAaHTAXEHHS 3 HEOOX1JIHOIO
AKICTIO BiJ HE3QJIeXKHUX JKEpeNl eHeprii, sKki 3abe3meuyioTh Oe3mnepediifHiCTh
’KUBJICHHS MIPH MEPEXO/1 BiI OJHOTO JyKepesia eHeprii Ha 1HIIIH.

Enexmpoorcusnsaua ycmanoska (EKY) — KOMIUIEKC yCTaTKyBaHHS, PU3HAYe-
HUW JUIsI TIEPETBOPEHHSI PI3HUX BHUIIB EJIEKTPUYHOI €HEeprii B eJIEKTPOEHEPTiio
MOCTIMHOTO CTPyMY HEOOX1IHOT SIKOCTI.

IDicepeno besnepebitinoeo sacusnenns sminnum  cmpymom (UPS — Uninter-
ruptible Power Supply) — npucTpiii, mo 3abe3nedye >KUBICHHS HaBAHTAXEHHS BiJl
30BHINIHBOI EJICKTPOMEPEXK], 3aXHIIA€ HABAHTAKEHHS BiJl HECIIPABHOCTEH y MEpexi 1
BUKOPHUCTOBYE JIsl aBAP1HOTO KUBJICHHS €HEPIil0 aKyMYJISTOPHUX OaTtapen.

Cucmema enexmpoorcusnents (CEK) — KOMIUIEKC B3a€MOIIOB'SI3aHOTO yCTaT-
KyBaHHsI, IPU3HAYCHUI 1Ji1 BUPOOHUIITBA a00 MEPETBOPEHHS, Mepeaadi, HarpomMas-
YKEHHsI, pO3MOJILTY 200 CIOKHUBAHHS €JIEKTPUYHOI €HEprii.

3 HaBeneHUX BU3HaYeHb BUAHO, o0 EJXXY it UPS € okpemumu Bunagkamu
JBbX, a IbX € vactunoro CEX.

o cknany ycratkyBanHs JIbXK MOXyTh BXOAMTH: MPUCTPOI PO3MOALTY 3MiH-
HOTO CTPYMY; BUOPSIMJISY1; MPUCTPOI PO3MOALTY MOCTIHOTO CTPyMy; aKyMYJISATOpPHI
Oarapei; mepeTBOprOBayl MOCTIMHOT HAMIPYTH OJIHIET BEIMYMHUA B MOCTIMHY HANpPyry
1HIIOT BEIMYMHU (KOHBEPTOPH); MEPETBOPIOBAYl MOCTIHHOI HANpyrd B 3MIiHHY
Hanpyry (IHBEPTOPHU); IPUCTPOI 3aXUCTY, KOHTPOJIIO, KEPYBaHHS i CUTHAJII3alll].

Y cBoro uwepry JABX Bxomdare 10 ckiIagy eJIEKTPOYCTAaHOBOK 0O0'€KTIB
€JIEKTPO3B'SA3KY, 10 BKJIOYAIOTh TAKOXK: JIHII eJleKTporepenayi; TpaHchopMaTopHi
MIJCTaHINI; BJIACHI JU3CJIbHI EJEKTPOCTAHIlll; EJeKTPUYHI MEpeXi TEXHIYHUX
TEPUTOPIA 1 TPUMIIICHb; CUCTEMM 3a3€MJICHHS;, 3aCOOM BHUCBITJICHHS, CHUCTEMHU
BEHTWISIIT ¥ KOHAUIIIOHYBaHHS;, IIPTHU H 1H.

Bumoru 10 HamiiHOCTI €leKTponocTayaHHs ¥ 0e3mepeOiitHOCTI eIeKTPOKUB-
JIEHHSI arapaTypy 3B'S3KYy BCTAHOBJIOIOTHCS BIJIOMYMMHU HOPMAMH TEXHOJIOT1YHOTO
MPOEKTYBaHHS 3a BUJaMH CTaHLIH.

B 3anexHocTi Bii KaTeropii eneKkTpornpHiiMadiB 3 3a0e3ledeHHs] HaliiHOCTI
EJICKTPOIIOCTAYaHHSI, ISl KOXKHOTO BHJIy CTaHIIM BU3HAYAETHCS KUTbKICTh 30BHIMIHIX
JDKEpeN eJeKTPONOCTayaHHs; arperariB BIACHOI €NEKTPOCTaHII; TPyl aKyMyJsITOp-
HOi OaTapei i yac po3psAay OAHI€T TPYIIH.

[Ipu aBapii 30BHIIIHBOT €HEPTrOCUCTEMH, E€JIEKTPOKUBIECHHS O0'€KTIB 3B'A3KY
3MIIMCHIOETHCS BIJ BIACHUX Au3emb-enekTpuunux craniuii (JJEC), a mig yac 3amycky
JIEC abo mipu 10r0 BiICYTHOCTI — B/l pe3€PBHUX aKyMYJISITOPHUX OaTapei.

[Ipu TpuBamux nepepBax 30BHINIHHOTO €JIEKTPONOCTaYaHHS Ha 00'€KTax, IO
He MawoTh BiracHux JIEC, ixHe enekTpomnocTtadyaHHd Moke OyTH OpraHi3oBaHE Bij
nepecyBHux JIEC. Ha Benukux mepexax nepecyBHi JJEC nepeOyBaroTh, sik mpaBuio,
Ha MOCTIHHOMY YepTyBaHHI.
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1. CHCTEMA CTAHJIAPTHU3ALIIL

Ha  cporogni  mpakThuyHO  copMyBajacsi  €BpoOINechbka  cHUCTEMa
CTaHJapTHU3aIlii.

OCHOBHMMHU OpraizaimisiMd, [0 NpPUWMAIOTh CTAHIAPTH, SKI MAaloTh
NepIIOPsIHE 3HAYSHHsI 171 raiy3i “3B's30k” y €Bpori, €:

— ISO (The International Organization for Standardization) - ICO,
MDKHApOJHA OpraHi3allis, 110 NpuiMae CTaHJapTH, He MOB'A3aHi 3 €NEKTPOTEXHIKOIO;
— CEN (The Comite europeen de normalisation) — “€sponericbkuii [CO”;

— IEC (The International Electrotechnical Commission) — MixHapoaHa
enekrporexHiuHa komicis (MEK);

— CENELEC (The European Committee for Electrotechnical Standardization)
—“€Bpomneiicekuiit MEK”;

— ETSI (The European Telecommunications Standardization Institute) —
€BpOINENChKUI THCTUTYT CTAHJAPTIB B 00J1aCT1 3B'SI3KY.

1.1. €BponeiicbKi i MizkHapoaHi CTAHIAPTH

CrannapTis, 110 IPalOTh NEPUIOPSIAHY POJIb B EHEPreTHlll 3B'A3Ky, HEOaraTo.

1. B obmacti BuMor mo moctiiiHoro ctpymy aie crapaapt ETS 300 132-2
“Equipment Engineering (EE); Power supply interface at the input to
telecommunication equipment; Part 2: Operated by direct current (dc)”. Ctanmapt
Ja€ BU3HAYCHHs 1HTep(dency eNeKTPOKUBIEHHS, SIK TpaHuIll po3aiieHHs Mk EXY
(ETIEKTPOKUBIIOUYOI0 YCTAHOBKOIO) 1 TTUTOMOIO arapaTyporo, AJsl sIKOi HOPMYIOThCS
napameTpu enekTpoeHeprii. Jyis 3abe3nedeHHs] CYMiICHOCTI YCTaTKyBaHHS KaHAJIAMH
’KUBJICHHS, CTaHAAPT BBOJUTH HOPMU Ha MyJIbCalllli Ta €IEKTPUYHI IIIyMH, BHECEHI
YCTaTKYBaHHSAM Ha 1HTEp(ENC CIEKTPOKUBJICHHS W IIyMU Ha 1HTEpdenci, Mpu IKUX
yCTaTKYBaHHs MOBUHHE CTiliko mnpamtoBatd. CTaHAapT MICTUTh HEOOXIJTHI CXEMH
BUMIPIOBaHb.

2. 3a3eMJIeHHsS ¥ CTPYMOPO3MOAUICHHS! BCEPEIUHI BEIUKUX 00'€KTIB 3B'SI3KY
posrisnyTi B ctangapti ETST EN 300 253 v2.1.1 (2002-04) “Equipment Engineering
(EE); Earthing and bonding of telecommunication equipment in telecommunication
centers”. CTaHmapT po3INIAae 3a3eMIICHHS W B3a€MHI 3'€qHAHHS YyCTATKyBaHHS
o0'ekTa 3B'SI3Ky Ha CHCTEMHOMY piBHI (OyIWHOK, TTOBEPXU, CUCTEMHU 3a3EMJICHHS,
PO3MO/IiT 3MIHHOTO i IOCTIHHOTO CTPYMiB, MOOY0BA I AITUIIPOBITHOT MEPEX1).

3. Bumoram 10 eneKTpOMarHiTHOI CyMicHOCTI mpucBsueHuil crangapt ETSI
EN 300 386 v 1.3.1 (2001-09) “Electromagnetic compatibility and Radio spectrum
Matters (ERM); Telecommunication network equipment; ElectroMagnetic
compatibility (EMC) requirements”. CtangapT JOKJIAIHO PO3IJISAA€ 3aCTOCYBAHHS
70 TEJIEKOMYHIKAI[IHHOTO, Y TOMY YHUCJl W JI0 €JIeKTPOKUBIIIOUOIO, YCTAaTKyBaHHS
BuMmor 3a EMC, 3a3HaueHux y pizHux crtangaptax 3a EMC, BuzHauae 0coOJuBi
YMOBM BHUIpPOOYBaHb HJisi YCTaTKyBaHHSI 3B'SI3KY U €JIEKTPOXUBJICHHS, BUAU
KOPCTKOCTI BHUMNPOOyBaHb, y YaCTHHI HOPM, BHUMOI' 1 METOIB, BIJICHJIAE [0
KOHKPETHUX CTaHIAPTIB 1 peKOMEHAIIH.



15

4. Bci HeoOX1/1HI BUMOTH 10 CBUHIIEBO-KUCIOTHUX aKyMYJSITOPIB, BIAKPUTHUX 1
3aKpUTHUX THUIIIB, 1 METOJU iXHIX BUMPOOYBaHb BUKJIAJICHI BIJAIMOBIIHO B CTaHIAapTax
IEC 896-1 1 IEC 896-2.

5. Cranmapr IEC 950 (EN 60950) posrnsgae 3araibHi BUMOTH 10
CJIIEKTPOOE3MEYHOCTI TEXHOJIOTIYHOTO €JICKTPOYCTaTKyBaHHS.

1.2. Tenaenuii eBponeiicbkoi cTangapTU3ALIl

SIKIIO MPOCTEKUTHU PO3BUTOK €BPOMEUCHKUX CTAaHAAPTIB 1 HOPM 3a OCTaHHI
10-15 pokiB, TO MOXKHA BiI3HAYUTH HACTYITHI TCHACHIIII.

1. Cranmaptd HOPMYIOTh HapaMmeTpu i1HTep(deNciB PI3HOrO yCTaTKyBaHHS,
TOOTO TapaMeTpy Ha CHJIOBHUX CTHUKAaX PI3HUX HPHUCTPOIB, HEOOXITHI A IXHBOI
cuimpHOI  poOoTtu. Ile mo3Bomse moOOymyBaTu CHUCTEMY EIEKTPOKHUBICHHS 3
YCTaTKYBaHHS PI3HUX IMOCTAYaJbHUKIB, SK JAUTHHA Oyaye mipaminy 3 KyOukiB. Y
HOPMOBAHHUX TMapaMeTpax I1HTepdeiCciB yke 3aKkiajeHl BUMOTH JI0 CYMICHOCTI
YCTaTKyBaHHS (32 PIBHEM EJEKTPUYHHUX IIYyMIB, MPUITYCTUMUM Ji1ana30HOM 3MiH
YKUBJIIOYOI HAIPYTH ¢ T.1.).

2. I[om'sikiieHHs ¥ parfioHami3aiisi BUMOT JI0 MapaMeTpiB €ICKTPOKUBIOUOTO
ycrarkyBaHHA. [IUupoki Mexi NpUMYCTUMUX 3MiH >KMBIIIOUOI HApPYTH 103BOJISIOTH
BUKOPUCTAaTU TNPOCTy W HamiiHy OydepHy CHCTEMY EJIEKTPOXKUBICHHS (KOIH
pe3epBHA aKyMyJIsTOpHA OaTapes BKItoueHa B mapanieins 13 EXXY it HapanTakeHHsM, 1
HECHpaBHICTh ab0 mepe0oi B 30BHIMIHbOMY enekTponoctayanHi EXXY ne BmnmBaoTh
Ha O€300pUBHICTb JKUBJICHHS HABAHTAXCEHHS), 3OUIBIICHHA MPHUILYCTUMOTO
CYMapHOTO PIBHSI €IEKTPUYHUX IIYMiB Ha 1HTEp(ENCl eIEKTPOKUBICHHS, IIPH TKOMY
MOBMHHA 30epiratucs Mpane3laTHICTh JKUBIIOYOTO YCTaTKyBaHHS, TapaHTYE
CYMICHICTh YCTaTKyBaHHS 3a KOJIAMU >KUBJICHHS 1 JO3BOJISE€ MIAKIIOYaTH HOBE
oOnaHaHHS 10 BXKE€ ICHYIOUUX CHCTEM 0€3 PU3HKY MOPYIIUTH POOOTY LIUX CUCTEM.

3. “Po3mexxyBaHHS” TEIEKOMYHIKAIlIMHUX CTAaHAAPTIB 31 CTaHJAapTaMHu 3a
€JIEKTPOMATHITHOIO cyMicHIcTIO. YacTtoTHa Mexa po3mexyBaHHs 20 kl'u. [ns
BUMIPY IIyMIB 1 Tydbcallii Hampyrd B aAianasoni ao 20 xI'nm moxke OyTu
BUKOpUCTaHUU micodomerp. Bumipu MoXyTh OyTH MPOBEICHI ONEPaAaTUBHUM
nepcoHajaoM. BijbIl BUCOKI 4acTOTH BITHECEHI JI0 €JIEKTPOMArHiTHOI CYMICHOCTI i
HOpMyIOTbCsl craHgapramu 3a EMC. Bumipu B 1iama3oHi BHCOKHX 4YacTOT
IOPOBOASTHCS  aTECTOBAaHUM  NEPCOHAJIOM 3  BUKOPUCTAHHSM  CIIELIaJIbHOTO
YCTaTKyBaHHS.

4. CchopmyBaBca HACTYHMHHUI MOPSAIOK: MPUUHSITTS €BPONEHCHKUX CTaHIAPTIB
BUMara€ TPUBEICHHS  HAllOHAJIbHUX  CTaHAApPTIB  KpaiH  €BPOIMEWCHKOIro
CHIBTOBApUCTBA Yy BIANOBIAHICTG 13 HuMU HOpMmamu. [Ipu myOmikamii HOBHX
3araJbHOEBPOIEHCHKUX CTAHAPTIB 1 HOPM BKa3yIOThCSl HEOOX1/IHI CTPOKHU IMyOmiKarii
AQHAJIOTIYHMX HAIlIOHAJBHUX CTaHAAPTIB 1 JaTu NPUBEJACHHS HaIllOHAIbHUX
CTaHJIapTIB Y BIAMOBIAHICTD 13 €BPONIEHCHKUMHU HOPMAMH.

5. IcHywTh 005acTi, Yy SAKHUX IE€pEeBAXKAIOYMMM € HalllOHAJIbHI CTAaHIAPTH,
HAMPUKJIaJ, HOPMU HAa BEJTUYUHH OMOPY 3a3€MIIIOIOUMX MPUCTPOIB 200 CTaHIapTH Ha
EJICKTPUYHI MEPEX1 3arajibHOro0 MPU3HAYCHHS, TPOTE 1 TYT CJ1JI 3a3HAYUTH TEHEHIII1
yHidikamii. Tak, B Pocii 3 2003 p. BianmoBigHo no ['OCT 29322 “CrangapTHbie



16

HampsDKEHUsT® TIEPEUNIM  HAa HOMIHAIBHY HAmpyry B MEpEeXl 3arajJibHOTO
kopuctyBanHs 230 B.

1.3. Cranaaptu raaysi “3B'sa30K”

[Iporonomena €Bporneiicbkor0 kowmiciero iHimiatuea ‘“‘Europe 2002 — An
Information Sosiety For All” — #Opo CTBOpEHHS €IUHOTO €BPOIEHCHKOTO
1HpOpMaLIHHOTO TPOCTOPY, Meperykyerbes 13 mporpamamu BAT “Ykprenexkom™ i1
HepxaBHoi agmiHicTpaii 3B'13Ky. 3 1996 poky B €Bpormi He JOMYyCKA€THCSA MPOAAXK
TEXHIYHUX 3aco0iB 0e3 0O0O0B'SI3KOBOi cepTuikamii Ha BIAMOBIIHICT €JUHUM
CTaHIapTaM 3 EJEKTPOMArHiTHOI CHIIBHOCTI. Tak sK YKpaiHa mparHe cTaTu
MOBHOI[IHHUM  YYaCHUKOM  MIXHApPOJHOTO TEXHIYHOTO  CIIBTOBApUCTBA, TO
MPUBEICHHS OCHOBHUX CTaHJAPTIB Y BIAMOBIIHICTD 13 €BPONEHCHKUMH € HEOOX1THOIO
YMOBOIO.

OO6'eKTUBHO U1 ITLOTO HEMae HisskuX neperkoa. CTaHaapTy moTpioH1 ramysi i
OPUUHATTS 0a30BUX €BpPONEHCHKUX CTAHIAPTIB 37aTHE HABECTU MOPSAIOK Ha
HiAIPUEMCTBAX 3B'SI3KY.

Ha »xanb, B Ykpaini po3poOisieHi moku Tulbku ranmy3eBi cranmaptu JICTY
45.021-2001 “TexHiuHi 3aco0M TEJIEKOMYHIKAIIH. AKYMYJISATOpPU CBHUHIIEBI
cramionapHi. OcHoBHi TexHiuHi Bumorn” 1 JICTY 45.02202001 “TexHiuHi 3acobu
TenexkoMmyHikauii. Hanpyru sxuBnenss. 3arajgbHi BUMOTH Ta METOIU BUMIPOOYBaHb .

HeoOximno BigzHauutH, mo B Pocii gitounii y et wac deaepaibHU 3aKOH
“O0 ocHOBax TEXHMUYECKOTO perynupoBanus B Poccuiickoit @enepammn” 3a00poHSE
PO3pOOKY HOBUX Tay3eBUX CTaHIAPTIB.



17

2. EJEKTPOKUBJIIOYI YCTAHOBKH

EJICKTpO)KI/IBJI}O‘{a yCTaHOBKAa — HEBiJl'€MHA YacTWHA OyJb-fKOi amapatrypd i
yCTaTKyBaHHs 3B'S3Ky, BOHa B 3HA4HIM Mipi BH3HAYa€ IXHIO HAIIWHICTh 1 Maco-
rabaputHi moka3Huku. CydacHa EXYVY, sax npaswmo, — 1me OydepHa cucrema
CJICKTPOKUBIICHHS.
AKyMyJ'I}ITOpHa Oatapes BKJIIOYEHAa B Tapajelb 13 BUOpAMISYaAMH ¢
HAaBaHTAXXCHHAM 1 3a0e3meuye IJKUBJICHHS HABaHTAXKEHHS npu  TiepepBax y
30BHIIIHBOMY €JIeKTporocTavanHi. Ll cxema € HalOIbII HAMIHHOIO 33 PaxyHOK
CBO€1 MPOCTOTH M HE Ma€ ambTepPHATUBU Ha ChOTOAHI. OCHOBHMMHM MPHHIIMIIAMU
noOynosu EXYV e:
— MOJyJNBHICTh, TOOTO KommuiekTalis EXXY BuOupaerbcs 3 ypaxyBaHHSIM
BHUMOT KUBJICHHS KOHKPETHOTO HAaBaHTAXCHHSI;

— Macmra0yBaHHs, TOOTO HapolyBaHHS mnoTyxkHocTi EXKY 3milicHIo€ThCs
YCTaHOBKOIO JIOJJATKOBUX BHIIPSMIISYIB,;

— pe3epByBaHHS, y I[bOMY BHIIaJKy BIiIMOBa OJHOTO a00 HaBiTh JIBOX
BUIIPSAMIISIYIB HE cipuduHse BinMoBy EXVY;

— MOHITOPHHT 1 A1arHOCTHKA HECTIPABHOCTEH.

OcnoBoro EXY, mo Bu3Hayae gk 11 cTaTWyHl, TaKk 1 JUHAMIYHI
XapaKTePUCTUKHU, € BUIMPSAMISIUL. 3a MPUHIMIIOM pOOOTH iX MOKHA PO3IUINTH Ha
HACTyMHI TWIA: HU3BKOYACTOTHI, N0 SIKUX BITHOCATHCS JIOJHO-TUPHUCTOPHI W
TUPUCTOPHI; BHUCOKOYACTOTHI, [0 HA3WBaIOTh TAaKOX BUOPAMISYAMH 3
6e3TpaHchOpMATOPHUM BXOJIOM 1 BUCOKOYACTOTHUM MEPETBOPECHHSIM.

B VYkpaini ocHOBHUII MapK BUIPSMIISIUIB CTAHOBJIATH TUPUCTOPHI BUIIPSIMIIAYL
tunty BYT, po3pobneni B 80-x pokax MHUHYJOTO CTOpidus, sIKI HE BiAMOBIAAIOTH
Cy4yaCHUM BHMOTaM. binbpllie TOJOBMHU 1MX BUIPSIMIIAYIB YXKe BiapoOwIn
HOPMAaTHBHI CTPOKM eKCIUTyaTarii W miaiaraloTh 3aMiHi. Taka X cHTyamis 1 3
aKyMYJISTOPHUMU OaTapesiMH.

CydacHe TeJIeKOMYHIKalliiiHe yCTaTKyBaHHS, y TOMY YHCII W YCTaTKyBaHHS
CJICKTPOKUBIICHHS, XapaKTEPHU3Y€EThCS CKOPOUYCHHSIM TependadyBaHOTO CTPOKY
excruryaTanii. [[ppauHoo € oro MBUAKE MOpaJIbHE CTapiHHA.

[Ie B HEegaIeKOMY MUHYJIOMY CEpeIHii TepMiH CITyKOM YyCTaTKyBaHHsI CTAHOBUB
20 pokiB 1 BH3HAYaB dYac, NOPOTATOM SKOro Oylo MAOIIIBHO pPEMOHTYBATH
ycratkyBaHHsS. CbOTOJHI LIeH CTPOK CKOPOTHBCS. 3apa3 Mpu BHOOP1 yCTaTKyBaHHS
CJIEKTPOKUBIICHHS, OCOOJMBO BCTAHOBJICHOTO I103a BEJIMKHUMHM KOMYTALlIHHUMU
LEHTPaMH, Y BUCOKOPO3BHHEHHMX KpaiHaX Opi€EHTYIOThCS Ha 5 pokiB. Lle 3ymoBneHo
OUTBIII IIBUAKAM PO3BUTKOM TEXHOJIOT1H, TIOSIBOIO OUTBI €(heKTHBHUX KOMIIOHEHTIB,
3MIHOIO BUMOT €KcCIuTyaTarlii. biipin gacta 3MiHa yCcTaTKyBaHHS €KOHOMIYHO MOXeE
OyTH BUIpaBlaHa TIIbKH MPpU 30UIBIICHH] HAAIMHOCTI YyCTaTKyBaHHS, CKOPOUYCHHI
eKCIUTyaTalliHUX BUTPAT 1 MiABUIIICHHI 3pYYHOCTI 00CITyTOBYBaHHS.
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2.1. Cxemu o0Oy/10BM €JIEKTPOKUBJIIOUYNX YCTAHOBOK

Icayroul cxemu EXXY pono3ainsioThCcss HA TPU OCHOBHUX THUIIH: 3 BIIJAICHOIO
BiJT HABAaHTAXCHHS PE3EPBHOI0 aKyMYISTOPHOIO OaTapeero, 3 MiAKIIOYEHOIO [0
HaBaHTaXEHHS aKyMYJISITOpHOIO Oatapeero (OydepHa) 1 0€3aKyMyIsITOPHOIO.

KoxxHa 13 3a3HayeHUX CXEM, y CBOIO Uepry, Mae€ pi3HI BapiaHTH, IO
BIJIPI3HSIOTHCS CTPYKTYPHUMH CXEMaMH W 3aCTOCOBYBAHUM YCTAaTKYBAaHHSM, a TAKOXK
CrIOCOOOM pEeryNioBaHHS BHXIAHOI Halpyrd B TMpoleci po3psay Oartapei Ha
CTaIllOHApHE HAaBAHTAXKCHHS 1 11 HACTYITHUN 3apsiI.

2.1.1. EXKY 3 BiggijieHOI0 Bil HABAHTAaKEeHHSI Pe3€PBHOI0 AKYMYJISITOPHOIO
O0atapeero

Cxema EXYV 1i€i cucremu (puc. 2.1) cKkIagaeTbes 3 BUPSIMISIIOUUX TPUCTPOIB
(BIT) HeBenukoi i cepenHbOI MOTYXKHOCTI, pe3EpBHOT aKyMyJsaTopHOi OaTtapei (AbD),
nigzapsiaHoro  Bunpswisiva  (I1B) g 11 migzapsay ¥ TpaH3UCTOPHOTO  abo
TUPUCTOPHOTO Kiro4a VS, 3a JOMOMOIOI SKOTO 3IMCHIOETHCS MIJKIIOUYECHHS
akyMmyJsiTopHoi Oarapei 6e3 mepepBu xkuBjieHHs ATC 3a curnmamom Big I[IKH
(MPUCTPI KOHTPOJIIO HATIPYTH).
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Pucynok 2.1 — Cxema EXXYVY 3 BigniieHoro
BiJl HABAHTAKECHHS PE3EPBHOI0 aKyMYJISTOPHOIO OaTapeero

Y HOpManbHOMY peKuUMi pOOOTH MPHU HASBHOCTI HANPYTH >KUBIIOYOI MEpexi
KUBJICHHSI HABAHTAKEHHS BHUPOOJAETHCS OE€3MOCEepeaHhO BiJ  BHIPSIMIISIOYOTO
IPUCTPOIO, IO TPAIOE B peXuMi cTabutizaiii Hanmpyrd. AKyMmynsTopHa Oartapes
BIJIKJTFOUEHA B1J] HABAHTAXKCHHS 1 YTPUMYETHCS B PEKUMI O€3MEpEpBHOTO MiA3apsLy,
mo 3abe3neuye ii 30epeKEHHS Y MOBHICTIO 3apsPKEHOMY CTaHl. Y HOPMaJIbHOMY
pexumi poobotn EXXY He BHKOpPUCTOBYIOTHCS (uIbTpyroul W cTabumizyroul (mpu
MEPeXiTHUX TpOoIlecax) BIACTUBOCTI aKyMYJISITOPHOI Oatapei.
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B aBapiitHoMy pekuMi, y BUIAAKy BUKIIOUEHHS HANPYTU KUBJIIOYOI MEpPEexi
ad0  YIIKO/PKEHHS ~ BUIPSAMIISIIOUOTO  TMPUCTPOIO,  aKyMmyJsaTopHa  OaTapes
aBTOMATUYHO, 3a JOMOMOIOI0 THUPUCTOPHOrO ab0 TPaH3UCTOPHOrO Kiouya 0e3
nepepsu sxkuBieHHs ATC migkitodaerbes 10 HaBaHTaxeHHs. [licns BiIHOBIEHHSA
HAnpyrd 3MIHHOTO CTpyMy a00 BKJIFOYEHHSI CIPABHOTO BUIIPSAMIISIOUOTO MPHUCTPOIO,
akyMyJsiTopHa Oartapes Bimkimodaerbcsi Bifg kil ATC 1 BkIrOYaeTbess Ha 3apsia
0e3mocepeTHbO BIJ MiA3APSTHOTO BUMPAMISIIOUOTO MPUCTPOO, a00 BiJ MOCTIAOBHO
BKJIIOUEHUX pe3epBHOro M BoJbpTAOAaTKOBOro BumnpsmisiuiB. B EXYVY wi€ei cucremu
MOKYTh 3aCTOCOBYBATHCS SIK KUCJIOTHI, TaK 1 JyXH1 aKkyMyJIsTOpHI Oatapei.

Cxema Moxxe 3actocoByBaTucs s amaparypu ATC, pospaxoBaHoi Ha
npuIycTuMi Mexi Hanpyru 54...72 B (kucnotHi abo dy»H1 akyMyJIaToOpHI Oatapei) 1
54...66 B (xucnotHi akymynsTopHi Oarapei). [oTyXHICTh BHUOPSAMHUX NPUCTPOIB
BUOMPAETHCS HA MAKCUMAJIBHUN CTPYM HaBaHTA>KEHHSI.

Hnsa EXY wmiel cuctemu, sk mpaBWiio, BCTAHOBIOEThCA 30 KHUCJIOTHHUX abo
47-49 ny>KHUX €JIeMEHTIB aKyMYJISITOPHOT OaTapei.

OcHosHi nepesazu cxemu — ii BIIHOCHA MTPOCTOTA ¥ MOXKJIMBICTh BUKOPUCTAHHS
OyIb-SIKMX aKyMyJsiITOpIB, a HeOdoNiKu — HEBUKOPUCTAHHS JUHAMIYHHUX 1
¢unpTpyrounx BiactTuBocTe AbB 1 HEOOXiAHICTH BHKOPUCTAHHS JOJIATKOBOIO
3apsAIHOTO BUIIPSAMIISYA.

2.1.2. EXY 3 Bii1ijieHOI0 Bil HABAHTAKEHHS Pe3ePBHOI0 AKYMYJISITOPHOIO
O0aTapeero i KOMOiHOBAaHMMH BHIIPSAMJISTYAMH

Cxema EXY (puc. 2.2) cknamaerbcsi 3 kombiHoBaHux Bunpsmsidi (KB),
npuctpoiB komytauii (I1K), pesepBHoi akymymstopHoi Oarapei (AB) 1 3apsgHOrO
Bunpsmisiya (3B).

KombOiHOoBaHMI ~ BUOpSAMIISY  MICTUTh  HECTaOUII30BaHUM  MPHUCTPIN
sunpsimiieHHss HIIB 60/600 1 konBepropu-ctadbimzaropu KC 14/100. Ilpuctpiii
KOMYTallii MiCTUTh TUPUCTOPHUN KEPOBAHHM KJTFOY i KOHTAKTOP, 32 IOTIOMOTOIO SIKHX
aKyMyJsTOpHA OaTapes MiAKIIOYAEThCS 10 BXOAY KOHBEpTOpa Ta OOXiIHUHN
TUPHUCTOP, 3a JOMOMOTIOK SKOTO aKyMyJIATOpHa Oarapes MiAKIIYaeThCsS 0
HAaBAaHTAKCHHA. 3apsIHUAN BHUNPSAMIISY TPU3HAYCHUH JUIa  3apsay W BMICTY
aKyMyJsTOpHOI OaTapei i € pe3epBHUM, TOOTO KMUBUTh HaBaHTaXeHHsI pu aBapii KC.
[ToTyXHICTb 1 YHUCIO 3apSAAHUX BUMPSIMIISYIB BU3HAYAETHCS EMHICTIO aKyMYJISITOPHUX
Oatapei.

[Tpuctpiit HIIB 60/600 nmpusnavenwii s xusienHs KC 14/100. Ocransi
3a0e3neuyloTh crabimizamito BuxigHoi Hampyru EXY #1 wacTkoBe momaBieHHs
mynbcamii Ha BuxoAi HIIB. TupucropHum kiatoueMm BiffiieHa BiJ HABAHTAKCHHS
aKyMyJIITOpHa OaTtapes aBTOMATHYHO TifkitoudaeThes n0 Bxoxy KC 3amicte HIIB
IIpH MOPYIICHH] KOJIa KUBJICHHS Bl MEpeX1 3MIHHOTO CTPYMY U 3HOBY BIJIIJISETHCS
Bin Bxoay KC mnpu BimHoBieHHi xwuiieHHs Big HIIB, To6To B 000X BuMagkax
JKUBJICHHSI CTaHIIMHOI amapatypu 3iaikicHioeTbes Big KC, 1m0 mae rapHi JuHaMivHI
XapaKTePUCTHKHU.
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Pucynok 2.2 — Cxema EXXY 3 BijtisieHOIO Bil HABAaHTXKEHHS PE3EPBHOIO
aKyMYJISTOPHOIO OaTapeero i KOMOIHOBAHUM BUTIPSIMIISTIEM

VY HopmansHOMY pexkumi pobotu EXXY (mpu HasBHOCTI Hampyr >KUBIIOYOI
MEpexi) JKUBJICHHs CTAHIIMHOI amaparypu 3a0e3neuyeTrbcss KOMOIHOBAaHUM
BUIIpSAMIISTYEM. AKyMylaTopHa Oarapes BiAKIIOYeHA BiJl HABaHTAXEHHA U
YTPUMYETHCS B PEXKUMI MIA3APATY Bl 3apSAHOTO BUIIPSMIISYA, IO MPALIOE B PEKUMI
cTabimizalii Hanmpyru. 3 METOI0 MOJIIIICHHS €HEPreTUUYHUX TMOKa3HUKIB Mia3apsia
MO>K€ 3/11MICHIOBATHCS B1J] OKPEMOI'0 MAJIONOTYKHOTO BUIIPSAMIISYA.
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B aBapiitHoMy pexuMi Tpu BIAKIIOYEHHI MEpexki 3MiHHOTO cTpymy abo HIIB,
Oatapest miakmrodaeThes 10 Bxoay KC, mo mpoaoBxkye craOuli3yBaTH Hampyry Ha
HaBaHTKEHHI TiJ 4ac po3psay Oartapei. KoHTakTop, BKIIOUCHHIA MapajeiabHO
KEepYIOUOMYy THPHCTOPHOMY KIIIOUy, 3abe3nedye Majie CHaJaHHS Hampyrd Tpu
O3PSIl aKyMYJIATOPHOI OaTapei i BIIKIFOYEHHI TUPUCTOPA.

[Ticnst BIIHOBNIEHHS 30BHIIIHBOTO €JIEKTPONOCTauYaHHs OaTapes BiIKIII0UYA€ThCA
BiJT HABAaHTAXKCHHA W 3apsAKAE€TbCA 3apsAgHUM BumpsmimdeM. Tupuctop VS
OOX1ZIHOTO JIaHIIoTa CIYXKUTh Ui MIAKIIOYEHHA OaTapei A0 CTaHLIMHOTO
HABAHTAKCHHS Y BUIIAJKY, SKIIO HANpyra Ha HABAaHTAXCHHI BUSBHUTHCS HUKYC
HAIpPyTru aKyMyJIITOpHOT O6atapei.

[Ipuctpiii komyTarii, OOXiAHUNA THUPUCTOP, BY3IH KOHTPOIIO N KepyBaHHS
po3MimIaThes B madi npuctporo komyTallii enekrpoxxkupieHHs (ITKEX).

Kom6inoBanmii Bumnpsimisia (onua HIIB 60/600 1 m'ste KC 14/100) 1 TTKEX
SBIISIIOTH COO0I0 MOJTyJb, CTPYM HaBaHTaxeHHS sikoro 400 A. Moayni MOXyTh mpa-
I[IOBaTH 1 HA OJ{HE 3arajbHE HABaHTAXXEHHs, 1 HAa OKpeMi, TOMY IO PO3B'sA3aHi
KOHBEPTOpAaMHU i HE BIUIMBAIOTH Ha POOOTY OJMH OIHOTO.

[ls cxema MOXX€ BUKOPHCTOBYBATHCS [UIsl OJKWBICHHS  BiJJaJICHHUX
koHieHTpatopiB ATC.

llepesacu EXXY 3 BiAiIeHOIO Bl HABAHTAKECHHS aKyMYJIITOPHOIO OaTapeeto i
KOMOIHOBAaHUM BUMPSMIISIYEM MOJSATAIOTh Y MOKJIUBOCTI KUBJIEHHS PI3HUX THUIIIB
ATC, BHUCOKMX JIUHAMIYHHX XapaKTepUCTHKAX, 6JIOKOBOMy HapOIIyBaHHI
HOTy)KHOCTi yCTaneHm poboTi # BlI[C}’THOCTl MEePemKo 1 MePEKPyIyBaHb y
KUBTIOUIA Mepexi. Jlo Hedonikie cXeMH BITHOCATHCS CKIAAHICTh 1 BEIUKa
HOMEHKJIATypa yCTaTKyBaHHS, a TaKOXX HAsSBHICTh MEXaHIYHUX KOHTAKTIB Y
CHJIOBOMY KOJIi.

2.1.3. bBydepna EJKY 06e3 pery/jiioBaHHsi HANPYI¥ Mijl Yac 3apsiay-po3psaay
aKyMYJIITOPHOI OaTapei

VY Bcix pexxumax poOOTH 30epiraeTbcs mapajeibHe 3'€IHaHHS BUIPSMIIAUIB,
aKyMyJIsITOpHOT Oarapei ¥ HaBaHTaxkeHHs (puc. 2.3). Y HOpMaJbHOMY pEKUMI
BUNPSIMIISY1 3a0€3MeUyIOTh )KUBJICHHS anlapaTypy 3B'S3Ky W BMICT Oatapei B peKumi
nocTiiHoro mia3apsaay. Ilpu BiIKIIOUEHHI HAMpyrd B MEPEXi 3MIHHOTO CTPyMY
po0oTa BUOPAMIISYIB MPUIHMHSIETHCA, arlaparypa MepexoquTh Ha KuBJIEHHS Bia AD,
IO Tpalioe B pexumi po3psay. IIpum BiTHOBIEHHI HAmpyrd B MEpEXi 3MIHHOTO
CTPYMY BIJTHOBIIIOETbCS POOOTA BUIPSAMISAYIB, SIKI 3a0€3MEUyIOTh >KUBIICHHS
HaBaHTa)xeHHs i 3apsia Ab.

UYepes 3HauH1 KoMMBaHHs Hanpyru Ha Buxoal EXKY, Mexi aKkoro BU3HAYaIOThCS
MIHIMaJbHOIO HAMpyrow po3psany Oarapei W MakCHUMalbHOIO HAINpyrow ii
eKCIUTyaTallliHOTO 3apsiiy, LSl CHUCTeMa MOKE BHKOPHUCTOBYBATHCS JIMINE IS
anmapaTtypd, po3paxoOBaHOI Ha INUPOKI MEXI Hampyrd >KuBieHHS. [lOTyXHICTb
poOOUYMX BUNPSIMHUX TIPUCTPOIB BHOHWpaeThcss 3a cTtpymoMm B YHH, uwmcno
akymyJssitopiB Big 28 go 30-31.
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Pucynok 2.3 — Cxema Oydepnoi EXXY 06e3 peryntoBaHHs Hanpyru
T 9ac po3psAy-3apsy aKyMyJIsaTOpHOI OaTapei

OcHosHi nepesacu cucmemu — TPOCTOTAa W BHCOKA HAMINHICTh, a HEOONIK —
MO>KJIUBICTh BUKOPUCTAHHS TUTBKU JJISL JKUBJICHHS HABAHTAXKEHB 13 IIUPOKUMU Me-
’KaMmH T0IMyCcTUMO]I BXiHOT Hanpyru. Tak, mpu 28 enemMeHTax akyMyJIsTopHOi OaTapei

: : +10 : 20
BuxiaHa Hanpyra EXXY 3miHtoeTscsa Ha 20%, npu 30 abo 31 enemeHTi — Ha i 0 % .

2.1.4. bydepua EXKY 3 HeJliHiliHUME onopaMu

Cxema EXXYVY (puc. 2.4) cknagaerbes 3 Bunpsamisitounx npuctpois (BII;, BIl,),
IABOTPYIHOI akyMynaTopHoi Oatapei (Ab;, Ab,), HemiHINHUX OMOpPIB, y AKOCTI SKUX,
SK MPABUJIO, BUKOPUCTOBYIOTHCS CHIIOB1 KpemHieBi aioan VD1 VD..
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Pucynok 2.4 — Cxema OydepHOi cCHCTEMH €IeKTPOKUBICHHS
3 HEMIHIMHUMH OnopaMu
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CuioBi JioaM MarOTh TIEBHHWM CMaa HANpPYTH B TPSIMOMY HaIpPSMKY, IO
MPaKTUYHO MaJIO 3aJIKHUTh BiJ cTpyMy. KomyTarllis CMIoBUX M10/11B 3/I1IMCHIOETHCS 3a
nonomororo koHTakTopiB K; 1 K,. ¥V HopmampHOMY pexumi poOOTH BHUIPSMHI
OPUCTPOI 3a0€3MeUyOTh >KUBJICHHS amapatypd 3B'S3Ky M BMICT aKyMYJSITOPHHX
Oatapeil y pexumi MOCTIHHOTO Tim3apsiay. Haanmumok Hanmpyrd BUIUISAETBCS Ha
niogax VD,, VD, Bk/ItOYEHUX MOCIIJIOBHO B KOJIO HaBaHTaXKEHHS. B aBapiiiHomMy
peXUMi, Y BUNAAKY BUMHUKAHHS HAMPYrd MEpeXi 3MIHHOIO CTPyMy W BHUIPSIMHUX
MPUCTPOIB, 11O >KUBIIATHCSA BiJ HEl, aKyMyJsTOpHI OaTapei po3psamkaroTecs. B Mipy
iXHBOTO PO3pSAY W 3HIXKEHHS HANpYyTW 10 MEeBHOI BeMUYUHH, 3a curHanom Bin [1KH,
oJHa a0 B TPyNU HETMIHIMHUX OMOPIB BIAKIIOYAIOTHCA (IIYHTYIOTHCS), THM CaMUM
Harpyra Ha amaparypi 3B'S3Ky HIATPUMYEThCSA B 3alaHUX Mexax. [Ipu BiTHOBIEHHI
Hampyru B MEpeXi 3MIHHOTO CTpyMy, B Mipy 3apsiay Oatapei i 30UIbLIeHHS ii
HANpPYTH, HETIHINHI €JIeMEHTH 3HOBY HiAKIIOYAIOTHCS (PO3UIYHTOBYIOTHCSA) 0 KOJa
YKUBJICHHS anapaTypHu.

OcHogHa nepesaza CUCTEMH — TIPOCTOTA, HeOOJNiKu — BTpaTH EHEprii Ha
HemiHIMHNX eneMmeHTax (mo 10...15%), cximyacte perymoBanHsa (10% HOMIHAJIBHOL
BUXI1JHOT HANMPYTH), 3aCTOCYBaHHS ISl KOMYTallli €IEKTPOMEXaHIYHUX TPUCTPOIB.

2.1.5. Bydepna EXKY i3 cekiliiioBaHOI0 aKyMYJIATOPHOIO OaTapecio

Ho cxnany cxemu EXXY (puc 2.5) Bxonars: Bunpsimui npuctpoi (BII) Bemmkoi
MOTYXKHOCTI; aKyMyJIsITOpHa OaTapesi, M0 CKJIAJA€ThCs 13 JABOX TPYN OCHOBHHUX
enemeHTiB (OE; 1 OE,) mo 28 akymynsTOpiB 1 ABOX TpyI JOJATKOBUX €JIEMEHTIB
(AE; 1 JE,); mpuctporo komyTamii aogatkoBux eiemeHTiB (koHtaktopu K; 1 Kj).
[lepma rpyma pomatkoBux enemeHTiB (JIE;) 3BuuaitHO cKiamaeTscs 13 JIBOX
napajielbHUX Tajly3ed 13 TpbOMa TMOCHIAOBHO  3'€JHAHUMHU  €JIEMEHTaMHU
akyMyJsiTopHoi Oatapei, npyra (JIE,) — 13 1BOX MOCHIJOBHO BKJIIOUCHHX €JIEMEHTIB
aKyMYJISITOpHOT OaTapei.

[Ipy BIOKJIIOYEHHI HANPYrd OKUBJIOYOI MEpPEXi, B MIpy po3psay
aKyMyJIsITOpHOT1 Oarapei, 3a curHajaom Bij npuctporo KoHtponro Hampyru (ITKH),
MIIKJII0YAl0ThCs OfHAa a00 JBI JOJATKOBI TPyNHU aKyMyJAaTOpHOi Oarapei mis
HiATPUMKU HEOOX1AHOI HAMIPYTH B anaparypi 3B's3Ky. 3 MOSBOIO HAMPYTH >KUBIIHOYOT
Mepexi, akyMyJIsITOpHa OaTapes 3apsKaeThCsl Bl BUIPSIMHUX MPUCTPOIB, 1, B MIpY
301bIIeHHS 11 HAmpyru, AOJAATKOBI €lIeMEHTH BijkitouaioTecs. Llg cuctema EXY
3HaWIIUTa MIMPOKE 3aCTOCYBaHHS Ha BENMMKHUX miampuemcTBax 3B'si3ky. B EXVY miei
CHUCTEMH BUKOPUCTOBYIOTHCS TUIHKU KUCIOTHI aKyMyJIsTOpHI Oatapei.

Jlo nepesaz cucTteMu BITHOCATHCS: BUCOKA HAAIMHICTh, TapHI €HEPreTUYHI
MOKA3HUKH M MPOCTOTAa YCTaTKyBaHHS, a MO HeOoJliKi@ — CXia4acTe PeryIroBaHHs
Hanpyru (ctymiHb 6,9..7,0 B), 3acTocyBaHHS €JNEKTPOMEXAHIYHUX MPHUCTPOIB
KOMYTaIlii, HEMOJIMBICTh OJIOKOBOTO HapOII[yBaHHS yCTAHOBKH.
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Pucynok 2.5 — Cxema 0ydepnoi EXYVY 3 cekuiiioBaHOI0 akyMyJIATOPHOIO OaTapeero

2.1.6. Bygepna EJKY 3 BoJIbTI01ATKOBUMH KOHBEPTOPAMU

Cxema EXYVY (puc. 2.6) cknanaerbcsi 3 BunpsiMHux npuctpois (BII; — BII3),
JIBOTPYNHUX akymyJsiTopHux Oatapern (Ab; 1 Ab,) 1 BOIbTIOAATKOBUX KOHBEPTOPIB
(BAK; — BJKj3). KonBeptopu miei EXXKY BUKOPHUCTOBYIOTBHCS MJi PETyJIIOBaHHS U
HOiATPUMKM HANpPyTd Ha HABAHTAXKEHHI B 3aJlaHUX MexaX. JKHUBJIEHHS KOHBEPTOpa
3MIMCHIOETBCS B aKyMyJlsaTOpHOi Oarapei. Buxigna Hampyra KOHBepTOpa
CKJIQZIAETHCS 3 HAMPYTOI0 aKyMYJISITOPHOI OaTapei, BHACIIIOK YOrO Ha HABAHTAXKEHHI,
MIAKIIOYEHOMY 10 CyMapHOi Hanpyru ABox mxkepen (Uag + Uppk), MIATPUMY€ETHCS
cTalipHa HAMpyTa MPU 3MiHI B IPOLIECI PO3PALY HAMIPYTH aKyMYJIATOPHOI Oatapei.

KonBepTopH npaifiorots y 1BOX peKUMax: MaCUBHOMY i aKTUBHOMY.

IHacusnuii pescum: y HOPMAIbHOMY peXHMI pOOOTH (HAsBHICTh HANpPyTu
xuBmouoi mepexi) BJIK; — BJIK; He mnpamrorors. CraHIliiiHe HaBaHTaKCHHS
OJIEP’KY€ JKUBIICHHS BiJl BUIIPSIMHUX MPUCTPOIB, aKyMYJISTOpHI OaTapei nepe0yBaroTh
y pexumi OesnepepBHoro migzapsay (OydepHomy). B aBapiitHoMy pexumi, mpu
3HUKHEHHI HAIlPyTU KUBJIIOYOI MEPEXki, KOHBEPTOPU BKIIOYAIOTHCA W KOMIIEHCYIOTh
3MEHIIICHHS] Hampyrd Ha aKyMyJSITOpHIA Oartapei, 1m0 po3psikaeTbes. Buxinna
Hanpyra EXY 3amumaerscsi cTaOUIBHOIO MPOTITOM YChOIO 4acy po3psany W
MOYaTKOBOI CTaJli 3apsly 10 BIJIKJIFOUEHHSI KOHBEPTOPIB.

Axmusnuii pedxcum: y HOpMAJIbHOMY PEXKHUMI1 pOOOTH KOHBEPTOPH BKIIIOYECHI,
ajie Hampyra Ha IXHbOMY BUXOJl HE3HAYHA, BOHU BUKOPHUCTOBYIOTHCS K aKTUBHUMN
¢buteTp. B aBapiiiHoMy pexumi Hampyra Ha BUXOJ1 KOHBEPTOPIB 3pOCTa€ B MIpy
po3psay O6aTapei.
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Pucynok 2.6 — Cxema 6ydepnoi EXXY ¢ BonbT01aTKOBUMU KOHBEPTOPAMHU

Jlo nepesaz cucTeMH BiTHOCSTBHCS: MOKJIMBICTh PE3€pBYBaHHS i OJIOKOBOTO
HapoIryBaHHs oTyXHocTi EXKY, ToMy 110 BCi BUAM yCTaTKyBaHHS PO3paxoOBaHi Ha
napasneibHy poOOTy; aBTOMaTH3allisi 0OCITyrOBYBaHHS yCTaTKyBaHHsS (32 BUHSATKOM
aKyMYJISITOpHUX OaTapei); cTaTM4Ha CTaOlIbHICTh BHUXIJHOI HANPYTd MPHU PO3Psiai
aKyMyJISITOpHUX Oartapeil. Heooniku CUCTEMM TOJATAIOTh Y 3HA4YHIM JIOBXKUHI
marictpanbiux muH MDK EXY #  craHumiiHuM  ycTaTKyBaHHSIM, 1CTOTHIN
NepeHanpy3i, 10 BUHUKAE MPH KOPOTKUX 3aMUKAHHAX y KOJIaX CIOXHBada MicCIs
CHpALIOBaHHs 3aXMUCTy, BUCOKIM BApTOCTI W CKJIAJAHOCTI YCTaTKyBaHHS, a TAKOX Y
3017bIICHIA €MHOCTI aKyMyJsTOpHOI Oarapei, TOMy IO 4YacTHHa ii €MHOCTI
BUTPAUYAETHCS HA POOOTY KOHBEPTOPA.

2.1.7. bezakymyasTopaa EXKY

Baix 1 Baix 2 OcHoBHa o3Haka Takoi EXXVY (puc. 2.7)
7 7 — BiZICYTHICTb aKyMyJISTOPHOI GaTaper.

| | | | | | CIUHUM JDKEPEIOM  EJIEKTPOEHEPIii

— ~ nmp, | CWKHT Mepeska 3MIHHOTO CTpyMy. Ama-

- - paTypa XKHBHUTLCS O€3I0CEPENHBO BiJl KOM-

O1HOBaHUX BHUMPSAMIISYIB, 110 3a0€3MEUyIOTh
HEOOX1IHy  SKICTb €JIEKTPOXKUBIICHHS
(TouHICTh cTabimi3alii Hapyry, MyJbcallis,

AUHAMIYHI XapaKTEPUCTHKH).
- KC 14/100 - .
Ocnosnuti  HeOoNiK  CUCTEMH  —
— MOKJHUBICTE niepepBu B xkuBiieHHI ATC npu
l l 3HUKHEHHI Hampyrd 3a JBOMa BBOJIaMH
\ 3MIHHOT'O CTPYMY, IIIO M€ BiJ HE3AICKHHUX
Jo anaparypu JUKEpEL.

Hna Bemukux ATC  MOXIMBICTB
3aCTOCYBAHHS II1€1 CUCTEMU 0OYMOBITFOETHCS
€KOHOMIYHOKO ¥ TEeXHIYHOKO BHUIIPAB/IaHICTIO

Pucynok 2.7 — Cxema
oe3akymymnstTopHoi EXXY
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nojiayl eJEeKTPOCHEprii BiJ ABOX HE3aJNEKHUX JHKEpEN OAHE 3 SKUX MOBUHHE MpU
oMy OyTtu TeHepyrouuM. [Ipu eKOHOMIUHIM 1 TEXHIYHIM JOLUIBHOCTI
PEKOMEHIYEThCSI 3aCTOCOBYBAaTH JBOMPOMEHEBY O€3aKyMYJISITOPHY CHUCTEMY Ha
HOBIM po3pobueHiit anapatypi KBK 60/400 (koMruieKT KOMOIHOBAHUX BUMPSIMIISIYIB).

Y HOpMaJIbHOMY peXuMi poOOTH (HAsSBHICTh HANPYTH EJIEKTPOMEPEKI,
cpaBHi 006oe HIIB 1 m'ste KC) >xuBjeHHsS amapaTypu 3B'SI3KY 3I1HCHIOETHCS
noctiiauM ctpymoM. Y HIIB Hemae mpucTpoiB po3Mnojily HaBaHTOKEHHS H, SK
nmpaBuio, HaBaHTakeHHs Oepe Toit HIIB, sikwii >KMBUTBHCS Bim pKepena 3 OLIbII
Bucokoto Hampyroto. Bcei KC 3abe3neuyroTh HEOOXiIHY Hampyry 3 TOYHICTIO
crabimzamii +2%. OnuH 3 HUX TepebyBae B TapsuoMy pe3epBl i 3abesmedye
HeoOxiany HaniHicTh KBK.

B aBapiiiHOMy pexumi, TpU SIKOMY BIJKIIOYA€THCS OJHE 3 HE3aICHKHUX
JpKepen enekTpoeHeprii, a omke, HIIB, skuii Bix HOTO KUBHUTHCS, a00 BUXOIUTH 13
nanxy HIIB, HIIB, mo 3anummiocs B poboTi, 6epe Ha cebe Bce HaBaHTakeHHs. [Ipu
MOHOBJIEHHI Mojiayul Hanpyru Ha HIIB, mo BukimrouuBcs paxiiie, abo Micis YCyHEHHsI
HecripapHocTi HIIB Bkitouaerhest i HaBaHTaxkeHHs: Mk HIIB mepeposnoniiserses.
[Tonosnenns noxaui Hanpyru Ha HIIB, 110 BUKitouMBCs yepe3 BIAKIIOYEHHS OJTHOTO
3 HE3aJICKHUX JKEpEeN JIEKTPOCHEPrii, BiiOyBaeThCcsl 3aBAskH miakaoueHHro HIIB
yepe3 ABP (aBromaTuyHe BKJIIOYEHHS DPE3EpBY) IO HE3AIEKHOTO JpKepena, Lo
3aJIMIIUIIOCS T11]1 HAIIPYTOIO.

2.2. BUCOKOYACTOTHI BUIIPSAMJISIYi

Cporogni gms HoBUX 1 MopepHizamii ctapux EXY BuxopuctoByroTbcs
BHCOKOYACTOTHI BUNPSAMIISYL, TOMY PO3IJITHEMO 1X OLIbII JOKIIAIHO.

Bunpsimisui notyxHicTio MeHme 2 kBT, sk mnpaBuio, € ogHOopazHUMH,
NoTYy>XHicTI0 Ounbiie 2 kBT — Tpudazuumu. ¥ ckinani EXXY oaHodasni Bunpsmiisyi
MOHa IMAKIIOUATA A0 PI3HUX (a3 KHUBIOYOI MEpPEexl, 10 TO3BOJISIE MIIBUIIUTH
cTitikictb pobotn EXY npu HeHamiiHOMYy eJeKTpOINoCTadyaHHI M MOXIMBOMY
3HUKHEHH1 OHI€T (ha3u.

3a 4acTOTOIO MEPETBOPEHHSI BUIPSAMIISYI MOXKHA YMOBHO PO3JUIMTH Ha TpU
rpynu:

— 30-50 x['u. Ha nux yacToTax mpaioBaiy Mepil BUIPSIMILIYL, IO 3'IBUITHCS
20-25 pokiB Tomy. [IpunIun poOoTH — MHUPOTHO-IMITYIbcHA Moaysisiisa (LLIIM). o
iXHIX TepeBar MOXHA BIJHECTH BHCOKY PEMOHTONPHUIATHICTH, JO HEIOMIKIB —
BITHOCHO HM3bKY HaJINHICTH (cepenHiii HapoOiTok Ha BigMoBy (MTBF) — menm
100 Tuc. r);

— -60-120 xI'u. Ilpunuoun po6otu — HIIM. Bumnpsmisdi 3 KOpeKTOpoM
MOTYKHOCTI Ha BXOJIl HE BHOCSATH CIIOTBOPEHb Yy KHUBIIOUY Mepexy. Taki 4yacToTu
NEePETBOPEHHS  BUKOPUCTOBYIOTHCA B OLIBIIOCTI  Cy4acHUX  OAHO(A3HUX
BUTIPSIMIISIYIB;

— 300-400 xI'm. IMpwamun pobGotu — IIIM 1 UIM (wacToTHO-iMIyJbCHA
MoyJAiis). Ha BXoai — KOpEKTOp MOTYKHOCTI.
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BaxxnmBor XapakTEpUCTUKOIO BUMPSAMIIYIB, oco0mmBo s EXKY cimbebkux
ATC, € ixHs 31aTHICTH 30€piraTv mpare3aTHICTh MTPU 3HAYHUX BIIXHJICHHSX BX1THOT
MEPEeXHOI Hampyru. s Takux yMOB MOXHA 3HAWTH onHO(MA3HI BUNPAMIIAYL, LIO
30epiraroTh Mpane3aaTHICTh y aiana3oHi BxigHoi Hanpyru Big 100 go 300 B.

JIist mesikux yMOB MOXXYTh CTAHOBHUTH 1HTEPEC BUIIPSMIISAYI, Y SIKUX MPOCTUM
nepeMUKadyeM MOXHa BUOpaTh HOMiHAI BUX1AHOT Hanpyru: 24, 48 a6o 60 B.

Jnst mpukiiany Ha puc. 2.8 TpeAcTaBieHa CIPOIlEeHAa MPUHIMIIOBA CXeMa
cy4acHOro ojHoda3zHOoro Bumpsmifgda 3 0Oe3TpaHCcHOpPMATOPHUM BXOAOM 1 3
KOPEKTOPOM MOTY>KHOCT1 Ha BXO/Ii:

— BXIJIHUM MEpeKHUM (UIBTp 3aXUIA€ BUOPAMIISY BiJ MEpEeXigHUX HaMpyr i
3MEHIITY€ BIUTMB MOIYJIS Ha )KUBIIIOTY MEPEKY;

— MOCTOBHI BUINPSAMJISY MEPETBOPIOE CUHYCOIIHY HAIMPYTY KUBIIOUOT MEPEXKi
B nocTiHy Hanpyry (= 300 B);

— cxeMa OOMEXEHHs IyCKOBOTO CTpyMy OOMEXye 3apsIHUNd CTpyM
KOHJEHCATOpiB BXimHOro GimpTpa. [licns 3akiH4YeHHA 3apsay KOHAEHCATOPIB,
pe3uctop R myHTyeThcss KOHTakTOM pene K;

— cxeMa OOMEXEeHHsI BX1HOI HAapyTH 3aXUIla€ BUMPSMIISY BiJ MepeHANpPyTu
1 IMITyJIbCHUX TIEPEIIKOJT Ha oro BXoi. Bapuctop VD oOMexye BXiIHY Hampyry A0
MOTPIOHOTO PiBHS,

— KOPEKTOp KoediIlieHTa TMOTYXKHOCTI 3abe3rnedye MiHIMI3allil0 CIIOTBOPEHb
BX1IHOTO CTPYMY 3a paxyHOK 3a0€3Me4YeHHs MOCTIHHOTO CIIOKWBAaHHS MOTY>KHOCTI 13
30BHIIIHBOI MEPEXi (KOE(IIIEHT MOTY>KHOCTI Ou3bkuit 10 1,0) 1 miABUIIYE BUXITHE
BUMpsIMJIEHEe 3HaueHHs Hanpyru 1o BennmuuHu 380-400 B. MixnapoaHa enekrpome-
xaniyHa komicis (MEK) 1 €Bpomelicbka oprasizamis 3 CTaHgapTu3alii B
enekrpotexHili (CENELEC) nmpuitnsuiu B 1982 pori cranaaptu IEC 555 1 EN 60555,
10 BCTAHOBIIOIOTH OOMEXEHHSI Ha BMICT TapPMOHIK y BXITHOMY CTPyMi BTOPHHHHUX
JDKEpeN eJEKTPOKUBIICHHS, €JIEKTPOHHUX HABAHTAXKCHHSX JIFOMIHECIICHTHHX JIAMIT 1
aHAJIOT1YHUX MpUIa/iaXx NOTYKHICTIO Outbie 165 Bt. 3 1995 poky BBeneHMi cTanaapt
MEK IEC 1000-3-2 (EN6100-3-2), 1m0 BHM3Ha4Ya€ HOPMH 3a TAPMOHIMHUMH CKJIaI0-
BUMHU CIIO’KMBAHOTO CTPyMY M Koe(ilieHTa MOTY>KHOCTI JIJIsl CUCTEM €JIEKTPOKHUBIICH-
Hs TOTYXHICTIO OuThiie SO BT 1 BCiX THIIIB OCBITIIIOBAIBHOTO YCTaTKyBaHH. [IpuHImm
pobotu kackangy KKM: Hanpyra HaaxoJIuTh Ha MPUCTPINA MiJIBUIIEHHS HANIPYTH, IO
CKJIaJA€ThCs 13 JPOCENsi, KIIOUYOBOTO €lieMeHTa (MOJbOBOrO TPAH3HCTOpA), Jloja U
KOHJIeHCAaTOpiB (PuIbTpa. Y MOYATKOBUN MOMEHT KJIIOU BIJKPUTHN 1 MPU BKIIFOYCHHI
BUIIPSAMIISIYA Yepe3 JIPOCEb MPOTIKAE CTPYM. 3a paXyHOK MaJIOr0 OMOpy KIIoua CTpyM
JaBUHONOMIOHO HapocTae. [Ipu MOCATHEHHI CTPYMOM MaKCHUMAaJIbHOTO 3HAYCHHS
(KOHTPOJIb 3IHCHIOETHCS CXEMOIO KOHTPOJIO, YIPABIIHHS W CHUTHANI3allil) KoY
3aKpUBAETHCS M €HEpris, 3amaceHa B APOCcei, Yyepe3 10/l HAIXOIUTh Y KOHJAEHCATOPH
binbTpa, 3abe3neuyroun ixHii 3apsn. llpu 3HIKEHHI CTpyMy 10 MIHIMAJIbHOTO
3HAYEeHHS KJII0Y B1IKPUBAETHCS M MPOIIEC TOBTOPIOETHCS. 3a paXyHOK BUCOKOI YaCTOTH
pobotn kackany (O6mm3pko 80 kl'mm) 3a0e3medyeThCsi TOCTIHHE CHOXKHBAHHS
MOTY>KHOCTI 13 30BHIIIHBOI MEpEXki, TOOTO CUHYCOiTHUI BXITHUN CTPYM 1 KOe(ILIEHT
MOTYKHOCTI, OJU3BbKUI 10 OJUHUIN, a TAaKOX TMIJABHUINECHHS W CTaOLIi3aIis BHX1THOT
nocTiitHoi Hanpyru kackany KKM. Cnoci6 ympasiinusa kirodem — M (mupoTtHo-
IMIyJIbCHAa MOJYJISIIIISI) — I03BOJIsAE 3a0€3MEUUTH HaJliHy poOOTYy Kackagy IpU 3MiHl
rapaMeTpiB 30BHINTHLOI MEPEXi I HAaBAHTAKCHHS;
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— 1HBEPTOp MEPETBOPIOE BX1IHY MOCTIHHY HAMPYTy B 3MIHHY BUCOKOYaCTOTHY
Harpyry 3 ¢gopmoro, 0Ju3bKOI0 10 MpsAMOKYTHOi. Crabimi3zaliisi BUXIIHOI HaNpyTH
peasnizyeTbcsi B IHBEPTOPI METOJIOM HTMPOTHO-IMITYJIbCHOT MOTYJISAIIIT;

— BHUXIIHMH TpaHchopmaTop 3a0e3nedye 3HUKEHHS Hampyrd IHBEpPTOpa 10
HEOOX1THOTO 3HAYCHHS M 3a0e3Ieuye rajabBaHIYHY PO3B'S3KY MK BXOJIOM 1 BUXOJOM
BUIPSMJISYA,;

— BUIOPSIMJISAY 1 BUXITHUN QUIBTP 3a0€3MeUyI0OTh BUNPSAMIICHHS ¥ (UIbTpalliio
BUXIHO1 HapyTH;

— cXema KOHTpOJIIO, YMPaBIiHHS W CHUrHaji3amii 3abe3medye KOHTPOIb BCIX
OCHOBHHUX TMapaMeTpiB BHUIPSAMIISYA ¥ 3aJ€XKHO BIJ HHUX YIpaBisie pPoOOOTOIO
CKJIQZIOBUX YACTHUH BUIPSAMIISYA 3 BUIAYCIO BIIIMOBITHOT CHUTHAJI3AIlil. 3a paxyHOK
nu(ppPOBOro KOHTPOIIO ¥ YOpPAaBIIHHA pPEXKMMaMU POOOTH KacKaJliB BHIPAMIISYA
JIeTKO MOXke OyTH 3a0e3neueHuil AUCTaHIIMHUN MOHITOPUHT OKPEMUX BUIPSIMIIAYIB 1
EXY (enekTpoXuBJIIO4Y0i YCTAHOBKH) Y IIJIOMY.

JIucTaHIIiHUN KOHTPOJIb 1 A1arHOCTUKA YCTaTKyBaHHS JT03BOJISIIOTh 3HU3UTU
TPYAOMICTKICTh 00CIIyroByBaHHsI Beaukoi KibkocTi EXXY i migBummTu HaaiiHICTh
OKPEMHUX YCTAaHOBOK 1 CUCTEMHU (MEPEXK1) y IIJIOMY

2.3. Kontpoaep EXKY

He wmenm BaxmuBuM enemeHToM cydacHux EXY € xontponep. Kpim
MOHITOPUHTY  TOTOYHHMX  mapamerpiB  yctarkyBanHs  EXXY,  kepyBanHus
TEMITIEpAaTypPHOI0 KOMIICHCAIIEI0 HAMpYyTd Mia3apsay aKyMyJdsTOpHOiI Oarapei Ta
30epekeHHs B TaM'sITi BCIX 3MIH PEKHUMIB pOOOTH 1 aBapiil yCTaTKyBaHHSI, BIH MOXeE
YIOPABISATH MOCIITOBHUM BIIKIIOUSHHSIM JAPYTOPAIHUX HABAHTAXKEHb MPH 3HUKHEHHI
30BHILIHBOTO €JIEKTPONOCTauYaHHs i mpu poOOTi Bij OaTapei, 3a0e3neuyroun OibIil
TpUBAYy PpOOOTY NPIOPUTETHUX CIOXKKBaviB. Jlesiki KOHTpOJEpHU JO3BOJISIOTH
KOHTpOJIFOBaTH He Tulbku camy EXXY, ane ¥ 3ailficHIOBaTM MOHITOPHUHT YCHOTO
OYIMHKY — BiJ] €IEKTPOYCTATKYBaHHS O CUCTEMU OXOPOHH.

Pizke miABUINEHHS HAIIMHOCTI 3a PaxyHOK pPO3MIMPEHHS MOXXJIMBOCTEH
JIarHOCTUKU HECIPaBHOCTEH Ja€ MOXKJIMBICTh BUKOpPUCTaHHS B Komax EXY
M(ppoBUX CUTHATIB YIpaBIiHHSA 3aMICTh aHaJOroBux. Ilpum  miarHocruin
JUCTaHIIMHO MEPENAEThCSl HE MPOCTO CUTHAN MPO TE, 110, HAMPHUKIIAJ, BUIPIMISY
y)Ke He mpairoe abo Hampyra Ha akKyMyJsTOpHIA OaTapei Hu3bKa I BOHa
BIJIKJIIOYAETHCS, a IIe 1HQOpMAIlis MPO MOPYIIEHHS PEKUMY POOOTH EJIEMEHTIB
BUTIPAMIITYA (CaM BHUMPAMIIAY Ie Tparfoe) abo 3MIHM PO3MOAUTY HANpyrd Ha
ereMeHTax OaTtapei, TOOTO CHUMITOMH HECIIPABHOCTEH.

2.4. OcHoBHi po6oui ¢pynkuii EZKY

Ilpumycosuii po3noodin Hnasawmadicenns. HomiHalbHE 3HAYEHHS BUXIJTHOL
HaNPyTU 3MIHIOETHCSI aBTOMATHYHO PETYISTOPOM CXEMH PO3MOJiTY HaBaHTaKCHHS
(KON TMapayieTbHO TPALIOITh KiIbKa BHIPSAMIISYIB, BCI BOHH MAalTh OJIHAKOBE
3HAYEHHS CTPYMY BUXOIY).
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Ilepemrniouenns ycmagok 8uxionoi Hanpyu:

1) Peoxcum pobomu 6e3 axymynsmophoi bamapei (2,06 B/en) BUKOpPUCTO-
BYETbCS JUISl JKUBJICHHS HAaBaHTAXEHb 13 BY3bKUMHU MPUIYCTUMUMHU MEKaMU
KUBJIOYOT Hampyru (HANpuKIa[, Yy CUCTEMax 3 BIAJIJICHOI BiJl HABAHTAXKECHHSA
aKyMYJISITOpHOIO OaTapeero abo B cucrtemax 0e3 akyMyisTopHuX Oarapeit). Kpim
TOTO, IIeH PEKUM BUKOPHUCTOBYETHCS MPHU TECTYBaHHI aKyMyJSITOpHUX Oatapeit. Yci
napajeibHO TMpallolyl  BUMNPSIMISAYl  JKOPCTKO mepekitoueHi Ha 2,06B/en.
Bunpsimiisiai mepekmo4aloThCsl B e PEKUM aBTOMATHYHO, KOJIM TMTOYHMHAETHCS TECT
Oarapei.

2) Peowcum niozapsoy (pescum ckaady) (Big 2,21 mo 2,30 B/em) Buxopucro-
BYETHCS JIJIs1 HOPMAJIbHOT poOOTH. 3HaYCHHsI HEOOX1THOT BUX1THOI HANIPYTH 3aJIEKUTh
BiJl TUITY BUKOPHCTOBYBaHO1 OaTapei.

3) Peoxcum 3apsdy axymynsmopuoi 6amapei (Bim 2,31 no 2,40 Blen)
BUKOPUCTOBYETbCSI JIJII CKOPOUYEHHS 4Yacy 3apsJKEHHs Oatapei, BCl BUIPSIMIISYI
MOXYTh OyTH MepekitoueHi B pexuM 2,31-2,40 B/en. 3naueHHs HEOOX1HOT 3apsiTHOT
HAINpPYTH 3aJ€XKUTh Bl TUITY BUKOPUCTOBYBAHOI OaTapei.

Temnepamypna komneucayis 3apsaouoi Hanpyeu. Hampyra B pexuMi CKIaxy
3MIHIOETBCS OOEpPHEHO TMPOMOPIIHO TeMIeparypi Oarapei BIAMOBIIHO J0
TeMrepaTypHoro koedimieHta. BuxigHa Hanmpyra 3MEHIITY€EThCS, KOJIM IT1IBUIIYE€ThCS
TeMmrepaTypa Oarapei, 1 301IbIIYETHCS, KOJU TemIepaTypa Oarapei magae. 3miHa
BUXIJHOT HANIPYTH 3BUYAaHO BUPOOISETHCS CX19aCTO, 32 KOMaH0I0 KOHTPOJIEpa.

TemnepatypHuii Koe(illieHT MOBUHEH OyTH BCTAaHOBJIEHHUM BIAMOBITHO THUITY
BHUKOPHCTOBYBaHO1 OaTapei.

2.5. Konrpoas G6arapei

3axucm 6i0 enubokoeo pospsady. 111006 3axumiatd akymyJsiITOpHY Oarapero Bij
IMOOKOTO PO3psly, MOTPIOHO BIAKIIOUUTH OaTapero BiJi CUCTEMHM, KOJU Hampyra
najia€e HIK4Ye BCTAHOBJIEHOTO MOpOora rnOOKOTO po3psay.

JIJist 11bOTO 'y KOJII MOCTIMHOTO CTPYMY BCTAaHOBJICHHMM MEepepuBay MOCIII0BHO 3
Oatapeeto (LVD). barapest Bii'€IHY€TbCs, KOJIM Hampyra aKyMyJISITOpHOI OaTtapei i
Hampyra Ha HaBaHTa)XEHH1 OMYCKalOThCS HUXKYE BCTAHOBJICHOTO 3HAYCHHS.

barapes minkitodaeTbes i 3apsKaeThed, K TUIBKY HANlpyra Ha HABaHTaXKEHHI
30UTBITUTHCS BUIIIE BCTAHOBJICHOTO 3HAYCHHS.

Bunpobysanunsa npuoamnocmi 6amapei. BunpoOyBaHHS mpHIaTHOCTI Oarapei
BUKOHYETHCA 3 BUIPSAMIISTYAMHU, MepekatodeHuMu B pexkum 2,06 B/en. Bonu rotosi
10 poOoTH, ane He >KUBIATh HABAaHTAXXEHHs, 1 CTPyYM HABaHTa)XCHHA OepeTbcs
MOBHICTIO BiJ OaTapei. CucteMa 3alMIIaeThCs B I[bOMY CTaHI IMOKH HE 3aKIHUUTHCS
yac BUMNpOOyBaHHsS a0o0 MOKKM Hampyra Oarapei He BHaae OO0 BCTAaHOBJIEHOTO
3HaueHHs. [liciig uboro BUNpSAMIIAY1 3HOBY 0€3 3aTPUMKH BKJIFOUAIOTHCS B pOOOTY.

BunpoOyBanHsi npuaaTHOCTI Oarapei MO)e€ BKJIOYATHUCS aBTOMAaTUYHO 3a
KOMaHJI010 KOHTposiepa abo BpyuHy. KpiM Toro, ganuii rect Moxe OyTH 3anmylieHui
micIisg BUSIBIGHHS acUMETpii Oatapei.

TpuBanicTh BUNPOOYBaHHS MPUIAATHOCTI OaTtapei BCTAHOBIIOETHCSA TakK, 1100
BIJIMOBIAATH Yacy aBTOHOMHOT poOOTH, HE0OX1THO1 Bij OaTapei, cucTeMu.
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Bumip acumempii. Hampyra B cepemniii Touii Oarapei mMoxke OyTH TpOXu
O1J1p111010 200 MEHILOI0 B MOPIBHSAHHI 3 MTOJIOBUHOIO HAMPYTW HA HaBaHTakeHH1. Konu
PO3XO/KEHHST MK IIMMH JIBOMa Halpyram IIEPEBHIIY€ BCTAHOBJICHE 3HAYCHHSI,
BUJIA€THCS BIJIMOBIIHUN aBapitHUN CUTHAJ.

Obmedicenns 3apsoHo2o cmpymy damapei. Jlesiki BApOOHUKU BBOJSTH y CBOT
BUNPSIMIIY1 (PYHKIIIF0 OOMEKEHHSI MAaKCUMaJIBHOTO CTpyMY 3apsiikeHHs Oatapei. Lle
J03BOJIsSIE OOMEXUTH 3apsAHUNA CTPYM N0 BEJIMYMHHU, IO BiAMOBIZAE 3apsIHOMY
CTpyMy, 3a3HA4€HOMY BHUPOOHMKOM Oartapei, sikuii 3BuYaitHo craHoBUTH 0,1C,
(makcumywm 0,3 Cyp).

2.6. Texniune oo6cayropyBanns EZKY

[Ipu ekcrutyaTanii yCTaTKyBaHHSI €JNEKTPOXKHMBJICHHS W 3a3€MJICHHS BapTo
KEepyBaTUCS HACTYTHUMHU HOPMATHBHUMU JOKYMEHTAMHU.

1. TlpaBwmiia TEXHMYECKOW HKCILTyaTallMH SJEKTPOYCTAHOBOK MOTpeOuTenei /
['ocanepronanzop Ykpaunsl. — K.: Jluckont, 1995.

2. IlpaBuna TeXHUUECKOHN IKCIUTyaTallMH 3JEKTPOYCTaHOBOK MOTpeOUTENei u
[IpaBuna TexHHKU OE30MACHOCTH MPHU SKCIUTyaTalldH 3JIEKTPOYCTAHOBOK
norpeduteneit. — M.: DHeproatomuzaat, 1989.

3. IlpaBmia TexHIYHOI eKCIUlyaTalii eJeKTPOYCTAaHOBOK  MiJMPHEMCTB
eNeKTpo3B’ 13Ky Ykpainu. — K.: 38’5130k, 1997.

OCHOBHMMH 3aBJIaHHAMH TEXHIYHOTO OOCITYTrOBYBaHHS E€JIEKTPOYCTAHOBOK Ha

HiAIPUEMCTBAX €IEKTPO3B'I3KY MICHKHX 1 CUIBCHKHUX TeIe(OHHUX MEPEK €:

— 3abe3neueHHa  OesnepebiiftHOT  momayl  CTaOUIBHOI  €JIEKTPOCHEPTii,
HEO0OX1THOT 1711 poOOTH YCTATKyBaHHS 00'€KTIB €JIEKTPO3B'A3KY;

— MIATPUMKA ONTUMAIBHOTO PEKUMY POOOTH €IEKTPOYCTAHOBOK;

— CBO€YAacHE 1 SKICHE MPOBEACHHA NPOMIIAKTUYHUX POOIT, MOTOYHHUX 1
KamTaJIbHUX PEMOHTIB YCTAaTKYBaHHS W 3a0e3MeueHHS MaKCHUMaJIbHOTO
CTPOKY HOTO CIIyX0Wu;

— BUABJICHHS 1 IIBUAKE YCYHCHHS BHHUKAIOYMX B  YCTaTKyBaHHI
HECITPABHOCTEMN;

— 3a0e3MeyYeHHs eJIEKTPOYCTAHOBOK 3allaCHUMM YaCTUHAMM, €KCIUTyaTalliii-
HUMH MaTtepiajiaMu i IHCTpyMEHTaMU;

— BEJICHHS TEXHIYHOI MOKYMEHTaIlli, y sKiid BiIOOpaXeHO SKICTb pPoOOTH 1
TEXHIYHUI CTaH yCTaTKyBaHHS;

— TIPOBEICHHS 3aXOMdIB MOA0 OE3MEeYHOro BEIEHHS POOIT HAa yCTaTKyBaHHI
€JIEKTPOYCTaHOBOK;

— CHUCTeMaTW4HEe MiABUIIEHHs KBamidikaiii 0OCIyroByrHOUYOTrO IEpPCOHAITY,
THCTPYKTaX 1 epioinyHa MepeBipKa 3HaHb MPABUII 1 BUMOT OE3MEKH.

CyvacHi 1udpoBl CHUCTEeMH 3B'SA3KYy JO3BOJISIIOTH POOUTH JTUCTAHIIAHUAN

KOHTpPOJIb 1 IepeAady iHdopMallii Mpo CTaH CTAHILIMHOTO YCTaTKyBaHHS W 30BHIIIHIX
OPUCTPOIB, Y TOMY YHUCHII ¥ MPO PEeXUMHU POOOTH Ta HECHPABHOCTI yCTATKyBaHHS
CIEKTPOXKUBIICHHA. BUKOpUCTaHHS Takoi MOMJIMBOCTI MIJBUINYE HATIAHICTD
¢dbyukiionyBanHs EXKY 3a paxyHOK cBO€4acHOro ojep>kaHHs MOBHOI iHdopmarlii,
CTAaTUCTUYHOI OOPOOKM OTPUMAHMX TMOBITOMIICHb, MOXJIMBOCTI ITiAKITFOYCHHS O1IBII
KBaJT1(DiKOBAHOTO MEPCOHATY EKCIUTyaTal[liHIX HEHTPIB.
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2.7. Bupoonuku EZKY i IBK nocriiinum ctpymom

Y upboMy kopoTtkoMmy orisal He posrisgamucs JBX, mnpomonoBaHi
BUPOOHUKAMHU TEJIEKOMYHIKAIIMHOTO YCTAaTKyBaHHS, OCKIJIbKM BOHHU 3aHAATO TICHO
B3a€MO/IIIOTH 31 CBOIM YCTAaTKyBaHHSM.

Kommnanist American Power Conversion — APC (http://www.apc.ru), KynmuBIu
Ha noyatky 2000 p. 3a $75 MiH. aHMTHCEKY MpuBaTHY KommaHiro Advance Power,
BUMIIUIA HA TEIEKOMYHIKAIIHHUI PUHOK.

Kommaniss AEG SVS Power Systems (http://www.aeg-svs.de) yxe Ounbiie
50 pokiB BHUITYCKa€ BHCOKOHA1MHI CUCTEMH EJIEKTPOXKHUBIICHHS JJIsl PIIICHHS OYylb-
SKUX TEXHIYHUX 3aBaHb.

Onun 3 miaepiB punky JIbXK mocTiitHuM cTpymMoM — HiMmerbka kKoMmrianist Theo
Benning Electrotechnik and Elektronik Gmb&KG (http://www.benning.de), Oyna
3acHoBaHa B 1997 porii, 3apa3 Mae psija oiciB 1 BUPOOHUYMX MOTYKHOCTEH B YCHOMY
cBiTi. B 2004 pomi Bigkpuiia ckiaaansHy JiHio B Pocii.

[Ile onna nimenpka pipma VOIGT&HAEFFNER (http://www.vhpower.com),
3acHoBaHa moHaa 100 pokiB tomy y @pankdypti Ha Maiini, pobuts [ABX, ski
noOy0BaHi 32 MOAYJIFHUM MPUHIUIIOM 1 MAIOTh BUCOKY HaAIWHICTh MOJYJIB: CEPEIHIN
Yyac HapoOITKy Ha BiIMOBY — Oubirie 550 000 rogun (62 pokw).

Hopgesbka kommanist Eltek ASA (http://www.eltekenergy.com) npomnonye Tpu
KJIaCH pIllIeHb A7l TOCTIHHOTO CTPYMY: 3BHUaiHI (Masiol MOTY>KHOCTI), CepeaHbOI 1
BEJIMKOI MOTYHOCTI.

JIJist OXOIJIEHHSI EPCIEKTUBHOIO TEJIEKOM-PUHKY JIBa JIJEpU Tally3l CUCTEM
enextpokuBnenns, kommnanii Eltek 1 MGE UPS SYSTEMS, cTBopwiv HanmpuKiHII
2001 poky Ha piBHMX ymoBax croigbHe mianpuemctBo MGTEK Energy Systems
(http://www.mgtekenergy.com). Kommaniss mocTaBiis€e Ha PHHOK TOTOBI PIIICHHS
CUCTEM TIOCTIMHOTO 1 3MIHHOTO CTPYMY.

[IBencrka kommanis Emerson Energy Systems (http://www.emersonenergy.com) —
BEyunuid BUPOOHUK CHUCTEM EJIEKTPOXHUBJIEHHS ¥ MOCTa4aJIbHUK KOMIUIEKCHUX Pi-
IIeHb B 00JIaCTI €HEPreTUKU JUIsl CBITOBOTO TEJIEKOMYHIKAllIHHOTO pUHKY. Panime
KOMITaHis Oyjia OJHOMMEHHHMM MiApo3uIoM Kopropatii Ericsson 1 BXxoauma 10 ckia-
ny rpynu Electronics and Telecommunication kontiepny Emerson Electric Co (CeHt-
Jlyic, CIIIA). Xouya iM's B KOMMaHii HOBE, ii npoaykiis Ounsiie 100 pokiB BijoMa Ha
PUHKY CHCTEM €JIEKTPOXHUBICHHA TeiaepoHHuxX cranuid. Emerson Energy Systems
Ma€e cTaTyc "Kpamioro nocrayajibHUKa EHEPreTUYHUX CHUCTeM" [JIsi MPOBIAHMX
TenekoMyHikamiitHux kommaniii: Ericsson (IlBerist), Siemens (Himeuunna), Telia
(IIBemist), AT&T (CIHIA), British Telecom (BenukoOputanis), Telefonica (Icmanist),
Cable&Wireless (BenukoOpuranis), Level 3 (CIIIA) 1 6aratb0X iHIIHUX.

[Iponyxkiis Emerson Energy Systems nponoHyeTbcs Ha PUHKY, SIK Y BUTJISIA1
KOMIUIEKCHOTO PIIICHHS, TaK 1y BUTJIAAI OKPEMHUX KOMIIOHEHTIB, /1€ IEHTpaJbHE MiC-
1€ BIIBOAUTHCSI CUCTEMAM E€JIEKTPOKUBIICHHS MTOCTIHHOTO CTPyMy CTaHaapTy -48 B.

Komnaniss Oldham (http://www.oldham.com) nporoHye ycTaTKyBaHHS s
KOMIIJIEKCHOTO plIHCHH}I npo0JeM CJICKTPOKUBIICHHS. 3aBos Oldham France — OJINH
3 HAWOUIBII TEXHIYHO OCHAIEHUX 3aBOJIIB Y €Bpon1 0 BUPOOIISIE p13H0MaH1THe
YCTaTKyBaHHS IS CJIEKTPOKHUBJICHHS: aKyMYJISTOpHI Oarapei, 3apsiHi TpUCTPOI],
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CJIEKTPOXKUBIIOIOY1  TpucTpoi  3B'si3Ky, JBXK, ausenbHl enexkTporeHepaTopHi
YCTAaHOBKH Ta 1HBEPTOPH.

MikpornpoliecopHuii 00K KepyBaHHsI 3a0e3ledye 3B'A30K 3 MEPCOHATBHUM
KOMIT'IoTepoM Oe3nocepenbo udepe3 iHTepdeiic RS232 abo 3 BuUKOpHCTaHHSAM
mozema. lleit Omok 3aiMCHIOE: KOHTPOJIb CTPYMY ¥ HAmpyrd, CHpPaBHOCTI KOMIIO-
HEHTIB CHUCTEMH, TEeMIIEPAaTypHY KOMIIEHCAIII0 HAMpyTy, MiA3apsg 1 KOHTPOJIb PO3-
psny 6arapei, BUjady MOBIIOMJICHHS Ha IHAMKATOP CUCTEMH, BUITyYEHUN KOHTPOJIb.
Bci HeoOxiaH1 perynroBaHHs 3A1MCHIOIOTHCS 4Yepe3 (PpOHTANbHY MaHeIb. Y CTaHOB-
JIeH1 ¥ BUMIpIOBaH1 3HAYE€HHS Bi0OPaKalOThCs HA PIAKOKPUCTATIYHOMY JUCTLIET.

IToku mie HemocTaTHRO BimoMa B YkpaiHi kommanis Alpha Technologies
(http://www.alphaargus.ru) Oyma 3acHoBaHa B 1976 poii. Alpha Technologles
Bosoaie 100% akuiii Bimomoi kaHajacbkoi (ipmu Argus, 110 CHeHIaJIISyGTBCH Ha
BUPOOHMIITBI yCTAaTKyBaHHS €JICKTPOKUBICHHS VISl TEJICKOMYHIKAIIIHHOT TaiTy3i.

Powernet (http://www.powernet.fi) — koMmaHis, BijoMa Ha TEJICKOM-PUHKY
Hacamnepen cucremamu cepli DAC60000, siki mnpu3HadyeHl s BUPOOITKY
MOCTIHHOTO 1 3MIHHOTO CTpyMy noTyxHicTI0O 600-14000 BA.

benpriiicbka kommnaniss CE+T S.A. (http//www.cet.be) BupoOiisie iHBepTOpH,
KOHBEPTOPH, a TaKOX MPOIAYKI[I0 Ajs 3MIHHOro cTrpymy mig mapkoio CE+T 3
1936 poky. [Ipoaykiiisi kKoMIaHii OXOIUIIOE IIUPOKUI crieKTp noTyxkHoctel (Big 300
BA 1o 42 kBA), JIETKO MacITa0yeThCcsi 0€3 3aCTOCYBaHHSI 3aCTapijioro MPUHIIUITY

"BedyLINil-Be1OMBIN" 1 pe3epByeThCS (Ma€ GyHKIIHY H&I[MlleCTb)

3acHoBaHa B 1922 pomi (paniy3pka KoOMIaHis Socomec, IO BUpOCTA B
TpaHcHarioHanbHy Socomec Group (http://www.socomec-sicon.ru), 3alMa€eThbCs
pO3pOOKOI0 ¥ BUPOOHHUIITBOM BUPOOIB, PO3MOMISIOUMX, YIPABIAYUX 1
rapantyounx 0e3nepeOiifHe 1 SKiCHE eJIeKTPOKHUBICHHS.

["oBOpsiuM Tpo KOMMaHii, 10 MPAIIOI0Th HAa YKPATHCHBKOMY PHUHKY, HEOOX1IHO
BpaxoByBaTH, 110 PHUHKOBAa  HIllla  CHUCTEM  EJIEKTPOXXUBIEHHS  JOCUTH
By3bKOCIICIIIaTi30BaHa. Y Hi [AiI0Th KOMIIAHIi-IHTErpaTopu, 0 MNpodeciiiHo
3aliMalOThCsl  TEJICKOMYHIKAIIMHUMHM ~ cUCTeMaMu  0e3mepeOiifHOro  KUBJICHHS.
3yCcTpiualoThCs TaKOX CTPATEriuHl albsHCH TaKWX KOMIIaHid, 1o copmoBaHi AJis
00CITyrOByBaHHS TEIECKOM-KITI€HTIB.

Komnanis BestPower, (http://www.bestpower.com.ua), 1o € MiAPO3aLIOM
kopropatiii “InkomM™, — oQIMIMHUNA JUJIep CUCTEM EJEKTPOXKHUBICHHS IOCTIHHOTO
CTpyMY Ui TEIEKOMYHIKaliiHOTO ycTaTKyBaHHS HOpBe3bkoi pipmu Eltek.

Komnanis HTT "Emnepria" (http://www.energy.kiev.ua) npomnoHye mHUpOKHii
CIIEKT] PIIICHb JJI CUCTEM O€3MepeOIMHOr0 eIeKTPOKUBIICHHS.

Komnanis ~ "Cunanc" (http://www.sinapse.ua)  NpPONOHYE  CHUCTEMU
rapaHTOBAHOTO €JIEKTPOXKUBIICHHS BJIACHOTO BUPOOHHUIITBA TUTST
TeneKkoMyHikamiitHoro ycratkyBanus (cepis CHE).

Komnanis "Entexo VYkpaina" (http://www.elteco.kiev.ua), ¢imis Elteco a.s.
(CnoBauuuna, KunuHa), € BUPOOHMKOM 1 MOCTaYaIbHUKOM KOMIUIEKCHUX CHUCTEM
rapaHTOBAHOTO EJEKTPOXKUBJICHHs. bBJIOK ympaBiaiHHS caMOi MOTYXHOI CHCTEMHU
NTX100 3abe3nedye TOBHHMI MOHITOPUHT CHCTEMH O KUBJICHHS (MICIICBHIA
MOHITOpUHT — 3a iHTepdericom RS232. RS485, nucraHiiiiHuii MOHITOPUHT — 3a
MoZIeMOM a0o 3a Mepexero uepe3 SNMP-arenr).
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3. I’KEPEJIA BE3NEPEBIMHOI'O
KUBJEHHA 3SMIHHUM CTPYMOM

IcTopis BUkopucTaHHs JKepen 0e3nepeOiiHOro KUBJICHHS 3MIHHUM CTPYMOM
a6o JIBXK (UPS) B o6mnacTi 3B's13Ky HapaxoBye Oinblie 40 pokis. [lepmmit yac JIbXK
BIJIPI3HSJIUCS BHUCOKOKO I[IHOK W BUKOPHUCTOBYBAJIMCS OUIbIIE Ha CHEI00'€KTax.
Hapani, 3 yaocKOHamIOBaHHSIM TEXHOJOTI] MEPETBOPIOBAIBHOI TEXHIKH, MOSBOIO
repMETU30BAaHUX CBHMHIIEBO-KHUCIOTHUX aKyMYJIATOpPIB, IO HE OOCIYrOBYIOTHCS,
3HIDKCHHSIM BapTOCTI BOHM CTaJd 3HAXOJWUTH OUIBII IMUPOKE 3aCTOCYBaHHS. 3
po3BuTkoM koM 'toTepHoi TexHiku JbXK oxepxkanu macoBe nomupenHs. OCHOBHUM
npusHaueHHAM JIBXK € 3a0e3neuenns »UBICHHIM HaBaHTAXKEHHS 13 33JJaHOIO SIKICTIO
1 HAJIHHICTIO.
JB)XX 3MiHHMM CTpyMOM TIOBMHHI BHUKOHYBAaTH JBI OCHOBHI (YHKIII:
MOJTIMIIEHHS SKOCTI M pe3epByBaHHS enekTpokuBieHHs. [{o ckimany JABX mMoxyTh
BXOJIUTH:
— BUIPSAMIISY AJIs 3apAy ¥ MiA3apsiiy pe3epBHUX aKyMYJIITOPHUX OaTapei;
— 1HBEpPTOp VIS >KUBJICHHS HABAHTAXKEHHSA BiJI BIACHUX aKyMYJSTOPHHX
OaTapeii;

— pe3epBHa aKyMyJATOpHa Oarapes;

— (uIbTpU AN TOJIMIICHHS BXIJHOI HANPYTd MEpekl W BUXIJAHOI HANpyru
JBK;

— aBTOTpaHcpOpMATOp 3 MEPEMHUKYBAaHUMH OOMOTKaMH, A CX1A4acTOro
KOPHUTYBaHHS BX1JTHOI HAIIPYTH;

— PpO3AUTIOBANbHUN TpaHCHOpPMATOp Ui TajdbBaHIYHOI PO3B'SA3KM BXIAHOI U
BUX1/IHO1 HAMpyT;

— TPUCTPOT KOMYTAIIii;

— cxema By-pass (mpuctpiii 00X1IHOTO IUISIXY) AJI KUBJICHHSI HABAaHTAXKEHHS
B 00x11 JIbX;

— TporpaMmHe 3a0e3IeueHHs, IpU3HavYeHe JyIs KOH(IrypyBaHHS, MOHITOPUHTY
i ynpasiinHs po6otoro JIbXK.

Konkperna kommiekrtariss B  Bu3Hauaerbcst HMOro  MOTYXKHICTIO,
MPU3HAYCHHSIM 1 apXITEKTYpOI0 MOOYI0BH.

3.1. Knacudikauis i cgepa 3acrocyBanns JIbK

HopmatuBHi J0KyMeHTH, 30Kkpema eBpomencbki crangapta ENS50091-1 1
EN50091-2, ne natots BuzHaueHHs npuHIuIiB podbotu [IbXK. HopmytoTbes ocHOBHI
napameTpH, Ipyu JOTPUMaHHI SKUX JHKEPEIo BIAMOBIAAE CTAaHAAPTY. Aje HAWOLIbII
BU3HAHOI € Kiacudikallis, 10 MPONOHYEThCA B nepiiiid penakiii ctangapty [EC-
62040-3, ony6nikoBaHoro B 1999 pomi. ¥V 1i OCHOBI JeXUTh (QYHKIIHHA O3HAaKAa.
3rigHo nmx cranaaptiB JABX nmimsatecs Ha Tpu rpynu: pesepBHi (off-line, Takox
3ycTpiuaroThcsa Ha3Ba bac-kup, standby), miniiiHO-i1HTepakTHBHI (line-interactive) i
akTMBHI a00 3 moJBIMHUM TiepeTBOpeHHsM (on-line, double-conversion).
[IpyHaNeXHICTh MPUCTPOIO 10 TOTO ab0 IHIIOrO0 TUIY BHU3HAYAIOTh OCOOJMBOCTI
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B3a€MOJIT 1 IPUHLMIHU MiJKIOYEHHS] OCHOBHUX (DYHKLIMHHUX BY3JiB: BUIPSMIISUIB,
1HBEPTOPIB, MEPEMHUKAUIB 1 PE3EPBHUX aKyMYJISATOPIB.

Onnak MixHapoJiHa eJIEKTpOTEXHIYHA KOMICis (sIka y CBifl 4yac cxBajuia
cranaapt [EC 62040-3:1999) Bupimuna neperiasHytd ioro. HeoOximHiCTh HOBOI
kiacudikaiii oO0yMOBIIOBajJach MapKETHHTOBOI AaKTUBHICTIO BUPOOHMKIB JIBXK.
3'sBriiics (ipMOB1 Ha3BU TOMOJIOTIH, Haue0TO "KBa3iakTWBHA" a00 "HaIiBaKTHBHA'",
a TaKOX BJIACHI MO3HAYEHHS MEPETBOPEHb, YEPe3 IO BUHUKIM YCKJIQJHEHHS, IO
CTOCYIOThCS 11eHTU(DIKAIT TUITY TEBHUX MPUCTPOIB.

Hoga knacudixkarmis JIbXK 3acHoBana Ha HEOOX1AHOCTI MPOTHUIIATH BIUIMBY Ha
HABaHTa)XCHHS, 10 pOOUTH BIIXHUIICHHS B KUBIIOYiN Mepexki (CTaHIAPT MOCUIAETHCS
Ha JIECATHh HAMOUTBIN BIIUyTHUX BIAXWIEHB). B OCHOBI IIbOTO MiXOY JIGKHUTH SIKICTh
HAmpyru, MI0 TOJAEThCS HAa HABAaHTAXCHHsS. 3aMiCThb KOJHINHIX BU3HAYEHbD,
BBOAsAThCS uiTki rpagauii [IBXK 3a tpuctymingactoro cxemoro. Ilepma cryminb
pPO3IIsiae CTEMiHb 3aJIEKHOCTI BiJl JKMBJIIOUOi Mepexi, aApyra — (HopMy BHUXITHOT
HaAMpYTH, TpeTsa — GopMy AMHAMIYHOI KPUBOI TOMYCKY ISl BUXOY.

JIns KOKHOTO CTYINEHS 3ajJaHi TPU THUIHW BIANOBIIHUX TOKa3HUKIB. Tak,
3QJICKHICTh KOJIa HABAaHTAXKEHHSI BiJl )KUBIIFOYOI MEPEXK1 OLIIHIOEThCS B TAKUN CIOCIO:
He3aJIeXKHICTh Bij yacToTu 1 Hanpyru (Voltage and Frequency Independence — VFI);
HE3aJIeKHICTh BIJl Hampyru npu 3ajexHocTi Bia yactotu (Voltage Independence —
VI); 3anexnicts Big Hampyru W yactoTu (Voltage and Frequency Dependence —
VED). Knacu BiAMOBiIHOCTI 30IratOThCS 13 MPUHHATHUM paHille PO3MOALIOM Ha
aKTUBHI, JIIHIHHO-1HTepaKTUBHI 1 pe3epBHi [IbXK.

Hactynna ctyninp xapakrepuctuku I[EC Bu3zHauae koau, 3a SIKUMHU
OLIIHIOETbCS (popMa BUXIAHOI KPUBOI, 1 MO3HAYAETHCSA JABOPO3PSIHUM KOAOM 32
nornomoroto cumBoitiB 'S", "X" 1 "Y". Ilepmii po3psia noka3zye HOpMAIbHUN PEKUM
pobotu, Apyruii — aBTOHOMHHM. "S" yKa3ye Ha Te, IIO0 HAmpyra MOBMHHA MaTH
cuHycoigHy ¢opmy 3 koediiientoM rapmoHik menme 0,08 mpu Oynb-sikoMy (SK
JIHIMHOMY, TaK 1 HEJiHIMHOMY) XapakTepl HaBaHTaxeHHs; "X" — HECHHyCOigHa
Harpyra 3 koedimieHToM rapMmoHik meHmie 0,08 npu HemHIHHOMY HaBaHTa)XEHHI, a
"Y" — m1e OUIbII ICTOTHE BIAXWJICHHS (DOPMU HAINIPYTH BiJl CHHYCOIIH.

TpeTiii CcTymiHb TakKOXX TIO3HAYAEThCS TpboOMa CcUMBoOMamu. llepmmii €
MOKa3HUKOM TEPEXOY Bl PEXKUMY 0 pexKUMY (HOpMaJbHUN, aBTOHOMHUH 1 PEKUM
Oalimaca), Ipyruii CMMBOJI TOKa3zye Iepexij MpH JiHIMHOMY HaBaHTaXKEHHI1 BiJ
HOPMAJBHOTO PEXUMY J0 aBTOHOMHOIO, a TPETId — mepexil MNpu HeTiHIHHOMY
HABaHTa)XCHHI Bl HOPMAJBHOTO PEXHUMY 10 aBTOHOMHOro. L{udpu mMoxyTs matu
3HayeHHs Big 1 1o 3.

HeoOxiaHicTh 3axUCTy yCTaTKyBaHHS # iH(Qopmalii OCTaHHIM dYacoM He
BUKIIMKA€ CYMHIBIB. XapakTepHUMU O3HaKaMU HEOOXITHOCTI AOJATKOBOTO 3aXHUCTY
yCTaTKyBaHHS BiJ 30yproBaHb MEpeki €: 0OMeXeHa MOTYKHICTh BBEACHHS U cTapa
po3BOJKa B OyauHKax cTapoi 3a0yA0BH; pO3TalllyBaHHS OyIUHKY MOOIHU3Y
OyIiBEIbHUX MAaMJIaHYMKIB 1 MAPIIPYTIB €JICKTPOTPAHCIIOPTY; HASBHICTh Y OyIUHKAX
MNOTYXHOTO 1HAYCTPIaJbHOTO YCTATKyBaHHS; pO3TAllyBaHHS YyCTAaTKyBaHHS B
CITBCBKUX paiioHax, BIAJICHUX BiJl MICIEBHUX IIJCTaHINM a00 B 30H1 3 MiABUILECHOIO
I'PO30BOIO0 AKTUBHICTIO.
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Crnenugika 3actocyBanHs JIBXK 3amexuTs Bi MTOTY)XKHOCTI, TOMYy iX
PO3AUISIOTH Ha JpKEpenia Maliol (0 OAMHUIIL KIIOBATIB), CEPEAHbOI (Bl OAUHUIL JI0
JIECATKIB KI1JIOBATIB) 1 BEJIMKOI MOTYKHOCTI (JI0 IEK1IbKOX MEraBaTiB).

JIBK Mainoi moTyHOCTI, MpU3HAYEH1 /IS KUBJICHHS KOMI'TOTEPHOI TEXHIKH,
MarTh aKyMYJATOPHUM pe3epB Ha S5-15 XB poOOTH, 110 JO3BOJISAE MPU 3HUKHEHHI
30BHIIIHBOTO  €JIEKTPOINOCTauyaHHs  30epertd  iHQOpMali0 70  BUMHUKAHHS
KoMIT'toTepiB. MacmrabyBanus takux JbX, sik mpaBuio, He JOMYCKaEThCS.

JBX cepennpoi moTyKHOCTI MOKYTh MaTu oAHOGA3HI ado TpudazHi BXOIH 1
BUXOJW W TPHU3HAUCHI I 3a0€3MeUeHHs SKICHOIO EJIEKTPOCHEPTIEI0 KOMILIEKCY
yCTaTKyBaHHS a0o0 Ioro OyauHKY. SIK TpaBuUIIO, JOMYCKA€THCS HAPOLI[yBAHHS
MOTYKHOCTI IIJISIXOM JO/IaBaHHS B CHCTEMY JOJAaTKOBHUX MOJAYNIIB a00 301IbIICHHS
yacy aBTOHOMHOI poOOTH 3a JOMOMOTOK YCTAaHOBKM JOJATKOBHX OaTapeiHUX
MoaymiB/mad, 1HOAL 31 CBOIMU 3apSAHUMHE IPUCTPOSMHU.

Tpudazni UPS Ha MmOTyX)HOCTI 10 COTeHh KBA BHKOPUCTOBYIOTHCS JIJIs
noOyZ0BH 130JIbOBAHUX CHUCTEM €JEKTPOKUBIICHHS, HANPUKIAM, JIs1 KUBJICHHS
CUCTEM OXOJIO/DKEHHS Ha TeJIeBI3IMHUX LEHTpax.

[Ipu 306inbIIeHH] MOTYXHOCTI BcTaHoBieHuX JIbJXK Bce Oinblny yBary BapTo
OPUAUIATA  CUCTEM1 EJEKTPOXXKUBIICHHS, SK €AuHOMY Iiijiomy. HeoOxinHwuii
KOMIUIEKCHUM TiAXiA, mo BiapizHsieTbes Tum, 1o JBX 1 iHmi pesepBHi1 mxepena
PO3IIISIIAlOThCS SIK YaCTUHA €IMHOI CUCTEMH, LI0 BKJIIOYAae B cebe 3a3eMJICHHS,
CTPYMOPO3MNOIIIIBHY MEpEXY, IPUCTPOi 3aXHUCTy, aBTOMATUKH I KOMyTallii B Kojax
3MIHHOTO ¥ MOCTIMHOTO CTPyMiB, (PUIBTPU, CUCTEMH IMCTAHI[IITHOTO KOHTPOJIIO, BCI
BHUJIM HaBaHTaXXEHHS, TOOTO BCl CKJIAJOBI, 10 BIUIMBAIOTH HAa KIHIIEBHHA PE3YJITAT:
SKICHE JKUBJICHHS M YIIEBHEHICTh y TOMY, 1o rpouii il mpang, Bkiaaaeni B CEX, ne
BUTpAauEH1 JapMa.

BukopuctanHs KOMO'IOTEPHOI TEXHIKM B ramy3i ‘“3B'S30K” Ma€ HACTYyMHI
0COOJIMBOCTI: y Cy4yacHMX HMU(POBUX CUCTEMaX, JAe oOMIH iHpopmarlieo “moanHa —
cucTteMa 3B'SI3KY” 3IIACHIOETHCS 3a JIOMOMOTOI0 KOMIT'IOTepa, NpH 3HUKHEHHI
30BHIIIHBOIO  €JIEKTPONOCTAYaHHS 3MIHHMM CTPYMOM  TPHUBAIICTh  poOOTH
KOMITIOTE€pa BiJl PE3EPBHOrO JKepesa MOBHHHA OYTH PIBHOK TPHUBAJIOCTI POOOTH
anaparypu 3B'A3Ky; 4ac poOOTH BiJl Pe3epBHOTO JKepesna 0OMEKEHO, TOMY BaXKIIUBY
POJIb IPa€ EKOHOMIYHICTh IPUCTPOIB €IEKTPOKUBIICHHS I CHCTEMH B LI1JIOMY.

Hampouryerbcsi BUCHOBOK: KMBJICHHS KOMII'FOTEPHOI TEXHIKM IMOBHUHHE
3MIACHIOBATHUCA BiJ TOTO K JKEpesia rapaHTOBAaHOTO >KUBIIEHHS, IO ¥ JKUBJICHHS
aboHeHTCchbKO1 Mepexi. [Ipu 1bOMYy B JIaHIIOKKY MEPETBOPEHb: “MOCTIMHUNA CTPyM
AB” = “3minnunit crpyMm yactororo 50 'y’ = “noctiiHui cTpyM y OJIOI KUBICHHS
KoMIT'toTepa” = “3MIHHUM CTPYM BHUCOKOI YAaCTOTH B OJIOIlI KUBJICHHS KOMIT'IOTEpa”
= “Hampyru MOCTIMHOTO i 3MIHHOTO CTPYMIB JJISl )KUBJICHHS! MOJYJIiB KOMI'TOTEpa”
CKOPOUYIOThCS Tepill JBa CTyneHs. PoOoTh B 1[bOMYy HaNpsIMKy IPOBOJSATHCA
npoBigHUMH (pipmamu. [l cucTeM 3B'SI3KY BHUITYCKAIOThCS OJIOKH SKUBJICHHS
KOMITIOTEpIB, PO3paxoBaHl Ha MIAKIIOYEHHS J0 MEpPEeXl IOCTIHHOIO CTpymMy 3
HOMIHAJILHOIO Hampyroro 48 B.
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3.1.1. Off-line IGK

[Tpunnmn nodyaosu off-line Ib)K 3acHoBaHuii Ha TOMy, 110 HABAHTAKECHHS 3
caMoro MoYaTKy MiAKI4YeHe 10 Mepexi (puc. 3.1).

DinbTp
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2 JKEHHS
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Pucynok 3.1 — Ctpykrypna cxema off-line JIbXK

VY HOpMalIbHOMY pEXHMi NepeMuKay nepeOyBae B MOJOXKEHHI 1, >KUBIIEHHA
HAaBaHTAXEHHS 3JIIMCHIOETHCS 0E€3MOCEpeIHhO BiJI MeEpexki, 3apsSaHUN MNPUCTPIM
poOUTH MiA3aps] aKyMyJAaTOpHOI Oarapei, 1HBEpTOpP BHUKJIIOUECHHMM abo Tpalioe Ha
xoyiocromy xoay. Ilpu aBapii abo MIABHMINEHHI MEPEXKHOI HANPyTH IepeMHUKay
aBTOMATUYHO TEPEBOJUTHCS B IMOJOXKEHHSA 2 1 HAa BUXIJ HAIXOJUTh Hampyra Bij
1HBEpPTOPA, IO CIIOKUBAE CHEPTiI0, 3allaCeHy B aKyMYJISITOPHIM OaTapei.

Heoonixom po3rIsiHYyTOI CXeMH € BIACYTHICTh MOXJIMBOCTI PEryiIrOBaHHS
BUXIJHOI Hampyry ¥ HasBHICTh (PIKCOBAHOTO Yacy MEPEKIIOUEHHS (PO3PUB BHX1THOI
HAmpyrv) IojAayl HAmpyrd Ha HaBaHTAXKEHHS MpPH TMEpexoJi Ha >KUBJICHHSA BiJ
aKyMyJISTOpHOI OaTtapei ¥ Ha3aj (3BUYAiHO 11ei yac cranoBuTh 5-10 Mc). HasiBHICTB
pPO3pUBY CHHYCOiMM BHUXIMHOI Hampyru Oe3medyHe i OUTBIIOCTI MOOYTOBUX
KOMIT'IOTEPIB, ajie MOXKe 1HII[iF0BaTH 3001 cepBepiB.

Kpim Toro, mpu ekcrutyaramii JIB)XX Takoro Ttumy B yMoBax HeCcTaOUIbHOI
EJIEKTPOMEPEXK] YaCTO BiIOYBAETHCS NMEPEMHUKAHHS HA JKUBIICHHA B1Jl aKyMYJISTOPHOI
OaTapei ¥ Hazaja, 10 TPUBOJIUTH JO PI3KOTO CKOPOYEHHS CTPOKY ii eKCIuTyararlii i
4acToi 3aMiHHU.

Off-line JIBXK wmatote motyxHicth Big 250 go 2000 BA # onpepxkanu
NOIIMPEHHS 3aBASKA HU3bKIM BapTOCTi. BOHM MOXYyTh BUKOPUCTOBYBATHCS IS
3a0€3MeUYeHHS] TAPAHTOBAHOTO JKUBJICHHSI OKPEMHUX MPHUCTPOIB Y PETIOHAX 3 TapHOIO
AKICHOIO €TIEKTPUYHOIO MEPEKEIO
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3.1.2. Line-Interactive /IbK

binem ngockonamum pizHoBuaoMm off-line JIBXK € iHTepakTHBHI mDKepena,
JIOTIOBHEH1 CTa01113aTOPOM MEPEKHOI HallpyrM Ha OCHOBI aBTOTpaHchopmaropa 3
oOMOTKaMM, 10 TMEpPeKIYarThcs (puc. 3.2), MmO J03BOJUIO  PO3IMIMPUTH
OPUITYCTUMUM  Jl1alma30H  BXIJHOT HANpyrd, TpU SKOMY HE BIIOYBa€ThCS
NEPEKIIOUEHHS Ha JKUBJICHHS B OaTapei.

OinbTp byctep
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Pucynok 3.2 — CtpykTypHa cxema line-interactive [IbX

OynkimionyBanHa JIbXK tumy line-interactive ananoriuno JIBX off-line.
BigmiHHOIO puCcOI0 € HasBHICTh OycTepa (CXig4acToro aBTOMAaTHYHOTO PEryssTopa
Hanpyru). [Ipu 3Hukaenni BxinHoi Hanpyru JBXK mepemukaerscs Ha poOOTy Bin
aKyMyJsTOpiB, 5K 1y Bunaaky JbX tumy off-line.

JBX line-interactive mMae pO3MIMPEHUN MAiana3oH 3MiHU MEPEKHOI HaIpyrH

) +22% )
(nms messkux mojesei BiH craHoBUTH 220 B 79, ), IO TpU TIUOOKUX OCITAHHSIX
- ()

BX1JHOI HaNpyTu JO3BOJISIE MPAIIOBATH B Mepexi 0e3 mepexoay Ha aKyMyJIsSTOPHY
6atapero. Omgnak y takux JIBXK 30epernucs ocrnoswi nedoniku, snactusi JIbX off-
line — HasgABHICTH (PIKCOBAHOTO YacCy MEPEKIIOUCHHS MPHU MEePeXo/ii Ha KUBJICHHS BiJ
OaTapei i 3BOPOTHO.

JliniitHo-1aTepakTuBHi J{BX Ha motyxnocTti Big 500 BA no 5 kBA 3actoco-
BYIOTBCSI TaM ke, ae i off-line JIBXK, ame MeHIT KpUTHYHI 10 SKOCTI W BIJXHIICHb
MEPEKHOI HAIIPYTU.

BinMinHOIO 03HaKOIO pexxuMy po6otu off-line € piBHICTH AOMYCKiB HA YaCTOTH
BX1AHOI ¥ BuxinHOi Hampyr. Lle cBiAYuTH Mpo Te, M0 HABAHTAXKEHHA MIIKIIOYCHE
6e3mocepeIHbO 10 MEPEeXxKi.
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Omuum 3 BumiB line-interactive € JIBX, mo MaioTh y cBoeMy cKiaji
(dbepope3oHaHCHUI TpaHCPOPMATOP 3 KOMYTAIIHHUMHU BXOJaMHU, Ha OJUH 13 SIKHX
NOJIa€ThCS MEpekHa Hampyra, a J0 BUXOIY MIAKIOYEHE HaBaHTaxeHHs. [lpu
3HUKHEHHI MEpPEXXHOI HaIlpyru, Ha BXiJ TpaHchopmaTopa MiTKIIOYAETHCS BUXITHA
Hampyra iHBEpTOpa, IO XUBUTHCS Bl aKymyJisTOpHOi Oarapei. He3Bakaroun Ha
icroTHe 301abIeHHs TabaputiB 1 Barm JIBJXK, BukopuctanHs (epope3oHaHCHUX
BJIACTUBOCTEH TpaHchopMaTopa J03BOJISIE ICTOTHO TMOJIIMIIATHA SKICTh BHUX1AHOL
Hanpyru. [Toryxuocti Takux JIbBXK — mo 15 kBA.

PiznoBugom line-interactive Ha moTyxkHOCTi A0 10 kBA € Takoxx riOpumHi
JBXK, iHOA1 iX MO3HITIOHYIOTH SK on-line. Y Takux Kepeniax MEpekHa Hampyra 3a
JOTIOMOTOI0  BUTIPSIMJISTYa TIEPETBOPIOETHCS B TMPOMIDKHY TIOCTIHHY, a TOTIM
HAJXOAWTh Ha BXIiJ I1HBEPTOpa, IO >KMBUTHh HaBaHTaXeHHsA. llpu 3HUKHEHHI
MEpPEeXKHOI Hampyrd BXiJA IHBEpPTOpa TMEPEKIIOYAEThCS Ha OJKUBJICHHS  BiJ
aKyMyJIsiTOpHO1 Oarapei, Hampyra skoi MiABHINYeTbcs 3a jornomororo DC/DC
KOHBEpTOpa, W0 3BUYAMHO TmiepebyBae B ‘TapsiuoMy’ pe3epBi, 10 BEIHMYUHU
POMIXKHOI HaIllpyTH.

3.1.3. On-line JIB/K

On-line JIBX (gxi iHoal Ha3uBaroThCa True on-line abo “miicHuMu’ on-line)
TeHEPYIOTh BJIACHY, CTA0UIBHY 32 aMIUTITYI00 1 4acTOTOI Hanpyry (puc. 3.3). Bonn
MPAITIOIOTh 32 MPUHITAIIOM TMOABIHHOTO MEPETBOPECHHS: HAAXOM49a 3MiHHA MEPEKHA
Harpyra TMEPETBOPUTHCS BUIPSAMIISTYEM Yy TOCTIHHY, BHUKOPUCTOBYBaHY IS
’KUBJICHHS 1HBEPTOpA, 3apsily M Mia3apsAay akyMyJsATOpiB, a MOTIM 3a JOIMOMOTOIO
1HBEpTOpa — 3HOBY B 3MiHHY.
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Pucynok 3.3 — CrpyktypHa cxema on-line JIbXK

Y HOpManbHOMY peXHMi poOOTH BUNPAMISIY 3a0e3redye aBTOMATUYHUN
mig3apsa akymynsaTopHoi Oarapei. Ilpum momagaHHi BXigHOI Hampyrd  1HBEPTOP
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OJIEp)Ky€ >KUBIICHHS BiJl aKyMyJsTOpPIB 1 B HOro poOoOTi, SK 1 y BUXIAHIN Hampysi
JBXK, HissKuX 3MiH HE BIIOYBAETHCS.

JIOaTKOBUM PEKHUMOM POOOTH CXEMH IMOABIHHOTO TIEPETBOPEHHS € PEXHUM
00xoxy (by-pass), BAKOPUCTOBYBAHHM JIJIS )KMBJICHHSI HABAHTA)KCHHS BiJl 30BHIIIHBOT
CJIEKTPOMEpEeXi TpU BUXOAI 3 JIady €JIEeMEHTIB cXeMH abo TepeBaHTaKCHHS
1HBEpTOpA.

By-pass siBiisse co60r0 KOMOIHO-

BaHUN EJIEKTPOHHO-MEXaHIYHUN Tpu- V’il]/
CTpiH, IO CKIAAAETHCA 31 CTATUYHOTO >
1 PyYHOTO IPUCTPOIB (pHuc. 3.4). Jo
Cratnunuii  by-pass  sBJII€  Mepexi
co00I0 THPUCTOPHHUMA KIIOY 13 3YyCT- <
pIYHO-TIapaieNbHO BKIIIOUEHUX THPHUC- );lsz Buxin JIBXK

TOpiB.  YIpaBIiHHI  THPHUCTOPAMH Tlo iuBepropa

3MIICHIOETHCS BIJT CUCTEMU

TIpaBJIIHHS bX.  ABromaTtuuhne . :
yrpasJt A N Pucynox 3.4 — Ilpuctpiit 00xigHOTO
yIPaBIIIHHS 3MIIACHIOETHCS npu

. : nuisxy (by-pass)
BUHUKHEHHI TIEPEBAHTAXKEHHSI 1 B

€KOHOMIYHOMY pexuMi podotu J[BXK.

[Ipu uboMy B 000X BUNAJKax Hampyra iHBEpTOpa CUHXPOHI30BaHA 3 HANPYTroOl0 Ha
BXOJIl Koua Oaiiraca Ta 3 IMITyJIbCaMy YIPaBIIIHHSA, 110 JO3BOJISIE 3pOOUTH TepeKal
HABaHTa)XCHHA 3 IHBEpTOpa Ha Oaiirac 1 3BOPOTHO “0e3 po3puBy cuHycoian’ . Pyununii
(MexaHiuyHHMI) Oalmac sBasge co00I0 MeXaHIYHMH BHUMHKA4 HaBaHTaKEHHS,
IIYHTYIOUMN cTaTWYHUM Oaiinac. Bin mpusHauenuit nys BuBoxy JIBXK i3 pobGotu 3i
3HATTAM Hanpyru 3 enemeHTiB JbXK.

JIBXK on-line rapaHTyt0Th 3aXHUCT BiJ OUTBIIOCTI HECIIPABHOCTEH €JIEKTpOMepe-
K1, JO3BOJISIIOTH (DUIBTPYBATH TMEPEIIKOAM, 3a0e3Me4yrTh Ha BHXOJl YHCTO
cuHycoinHy Hanpyry. OgHakK 3a SIKICTb €JIEKTPOKUBIICHHSI TOBOJAMTHCS IUIATUTU
BHCOKOIO BapTICTIO YCTATKYBAaHHS i 3HAUHUMU €KCILTyaTalliIiHUMU BUTpaTaMHu.

[ToTyXHICTh TaKMX JKepell — BiJl OJUHMIIL 10 coTeHb KBA. On-line JIbX npu
HEOOX1THOCTI MOXYTh OyTH 3'€qHaHI B Mapajiefib IS MacliTaOyBaHHS BHUX1JTHOL
HNOTYXHOCT1 a00 anmapaTHOro pe3epByBaHHS CUCTEMH.

HeoOxigHo Big3HauuTH TeXHOJIOTIIO “AenbTa-niepeTrBopeHHs’” B JIbXK on-line,
Ha Ky B 1996 poumi komnaniero Silcon Power Electronics A/S O6yB oTpumanuii
nateHT. B JIBXK on-line delta-conversion BiJiCyTHE MOJIBiifHE MEPETBOPEHHS BCi€l
BUX1JHOT OTY>KHOCTI, 1110 103BOJIsA€ 3a0e3neuntu Bucokuit KK/I.

CrpykrypHa cxema JIBX i3 genbra-niepeTtBopeHHsIM (pHc. 3.5) MICTUThH JBa
IHBEPTOPHU-BUNPSAMIISIYi, BHMKOHAaHI 3a UYOTHPUKBAIPAHTHOIO CXEMOI0, CHCTEMHU
yIOpaBIiHHA I aKyMyJISITOPHOI Oatapei.

JIBa 1HBEpPTOpH MPALIOIOTh, TaK K€, K BUIPSIMIISYL JUIs 3apsiny Oarapei. Han-
PHUKJIaJI, SIKIIO B €JIEKTPOMEPEXk1 BIIOYBAETHCS MAIHHS HAINIpyTa, TO MPUCTPii 2 mpa-
III0€ SIK 1HBEPTOp, a mpucTpii 1 — sax Bunpsmisd. [lpu 30UIbIIEHH] HAaNpyru —
HaBIIAKU.

B JIBX 13 genbra-niepeTBOpeHHSIM TpaHCHOPMATOP Ma€ JOJIaTKOBY OOMOTKY,
Ha Ky 3 JIeJIbTa-1HBEPTOpa MOJIA€ThCA KOPUTyIOYa Harpyra, MponopliiHa BIIXUICH-
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HSM BXIJHOI HampyTru BiJ CHHYCOinHOI (opmHu, ane mpoTuiexkHa 3a ¢azoro. Takum
YMHOM, BXiJHa Hampyra He MiJJaeThCsl TOBHOMY IOJIBIHHOMY MEPETBOPEHHIO, a 3a
pPaxyHOK 3BOPOTHOTO 3B'S3KY BITHOBIIOETHhCA ioro ¢opma i ycyBaeTbes (azoBHid
3CyB MiX CTpyMOM 1 Hampyro.lIpy MepexHOi Hanpyru >KMBJICHHS HaBaHTaXCHHS
0€3BiIPMBHO MEPEXOIUTh HA OCHOBHHUI 1HBEPTOp, IO IMPAILIOE BiJ aKyMyJISTOPHUX
Oatapeil. BincyTHiCTh TOABIHHOTO TIEPETBOPEHHSI BCi€El BXIAHOI MOTYXKHOCTI
no3possie 3a0e3neunty Bucokuid KKJI, mo moxe OyTH HOCHUTH iCTOTHO, TOMY IO
notyxHocTi JIbX i3 nenpra-nepeTBOpeHHSIM CTaHOBIATH COTHI KBA 1 Oinblie.

HenbTa-
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Pucynok 3.5 — CtpykTypHa cxema on-line delta-conversion JIBX
3.1.4. llopiBasinasa JIBbK
JBX pi3HUX TUMIB MalOTh Pi3HI CTYIEHI 3aXUCTy KOMI'T0TepiB (Tabi. 3.1)

Tabmuis 3.1 — CtyniHb 3aXUCTy KOMIT'IOTEPiB, 3a0e3neuyBana J{bX

) Tunu
[Ipobiiemu B Mepexi - — - -
off-line line-interactive on-line
3HUKHEHHS HaMPyTH [epebiid [epebiid Hewmae nepe6oro
Py 5-10 mc 2-10 mc p
YacTKOBO [ToBHicTIO
Cruiecku HanpyTu He 3axumae
3aXHUIA€ 3aXUIIAE
TpuBane miaBUILIEHHS He saxuae [ToBHicTIO [ToBHicTIO
a00 3HUKEHHSI HAIIPYTH 3aXUIIA€e 3axXuIIae
YactoTtHa IToBHICTIO
: ) He 3axummae He 3axumiae
HECTaOUIbHICTh 3axuIae
[ToTy>xH1 IMITYJIbCHI IToBHicTIO
He 3axummae He 3axumiae
NepenIKoIu 3axuIae
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3.2. OcnoBHi napamerpu AbXK

Bignosigno 1o BukonyBanux JIbJK ocHOBHUX (yHKIIIH — MOJIMIIEHHS SIKOCTI
MEPEXKHOI HAMPYTH 1 HOro pe3epByBaHHs, — MOXKHA BUAUIUTHA HOTO MapameTpH, 1110 €
KPUTUYHUMHU y BUOOPI Ti€l ab0 1HIIIOT MOJENI.

Jianazon sminu 6xionoi Hanpyeu, npu skomy BuximHi mapametpu [BX He
BUXOJISITh 32 TMIPUITYCTUMI 3HAYCHHS W HE BIIOYBAETHCS MEPEKIIIOUCHHS HA JKUBJICHHS
Bl BJIACHOI aKyMmyJsTopHOi Oatapei. [lanmii mnapamerp J03BoJisie BHOpaTH
€KOHOMIYHE PILICHHS 3 YypaXyBaHHSAM PEalbHOI AKOCTI €IEKTPONOCTaYaHHs 00'eKTa.

Bxionuii xoegiyiecum nomyscHocmi BU3HAYAE€THCS BITHOIICHHSM TOTYXHOCTI
NepuIoi TapMOHIKH CTPYyMY JI0 3arajibHOT aKTUBHOI MOTYXHOCTI, crioxkuBanoi J[BXK.
KoedirmienT, 61u3bKuil 10 OMWHMII, CBIIYNATH MPO HASIBHICTH y ckiami on-line JIBXK
KOPEKTOpa MOTYXKHOCTI, 0 € BAXJIUBUM JIJISl MAJOMOTY>KHUX PO3MOAUIBHUX MEPEX,
TOMY III0 CIIOTBOPEHHS, BHECEHI TaKUM JXKEPEJIOM Y BXIIHY MEPEKY, — MIHIMAJIbHI.
Jlanuii mapameTp, TOpSAA 13 BXIAHUM KOe(IIIEHTOM HENIHIMHUX CIHOTBOPEHBD,
HasuBanuM THD (Total Harmonic Distortion), 6e3mocepeHbO BILUIUBAE Ha HEOOX1I-
HY MOTYKHICTh PE3EPBHOTO JIU3€JIb-TEHEPATOPA CUCTEMU €JIEKTPOKUBICHHS 00'€KTA.

@opma euxionoi Hanpyeu (MeaHAp, Tpamels, cxigJacTa CHHYCOINa,
KBa3ziCMHycoifa, cuHycoima) s wmanonoryxHoro JIBXK cBiguuTe mpo ioro
cxeMoTexHiKy. Lleit mapamMeTp Moke XapaKTepu3yBaTHUCh KOC(IIIEHTOM HETIHINHUX
cnotBopenb (KHC) cunycoinnoi ¢opmu BuXimHOI Hampyru/ctpymy. st meanapy
KHC cranoBute 43 %, mna tpamerii abo cximuactoi cuHycoimu — mo 21 %,
CIIOTBOPEHHS MEHIIII 3-5 % MpakTUIHO HETIOMITHI JIJIsT OUCH.

CmabinvHicmsb 6UXiOHOI Hanpyau 68 CMAMUYHOMY U OUHAMIYHOMY PeCUMax
JI03BOJISIE OLIHUTH SIKICTh 1HBEpTOpa 1 BuxigHux ganioris JIbX.

Koeghiyienm ropucnoi 0ii, 0OyYMOBJICHUH SK BIJIHOIIEGHHS BHUX1AHOL
HOTYXHOCTI IPUCTPOIO 10 MOTY>KHOCTI, CIIOKUBAHOT 3 MEPEXi, — MapaMmeTp, IKOMY
TPagUIIfHO TPUAUISETHCS BEIWKa yBara B eJeKTpoTexHimi. Jlyke 3alexuTh BiJ
pexumy pobdotu JIBXK. Bbesmnocepennro BrumBae Ha TersioBuaiaeHHs Big JBXK.
Binbm KpUTUYHUM A1 CUCTEM CEPEIHhOI M BETUKOI MOTYXKHOCTI, OCOOMBO TIPH iX
YCTAHOBIIl B HEBEJTUKUX MPUMIIICHHSX.

llik-chakmop masanmasicenns (crest-factor) xapaktepusye 3natHicte JIBXK
’KUBUTHU HENHIITHE HABAHTAXKCHHSI, 0 CTMIOKUBAE IMITYyJIbCHUM CTpyM. Bu3HavaeTbes
SK BIJIHOIIEHHS aMIUTITy{ IMIIyJIbCHOTO CTPYMY B HEJIHIHHOMY HaBaHTaXEHHI J0
aMIUIITYyAM CTPyMy CHHYCOiAHOI (OpMH TpH EKBIBAJCHTHIM CHOKUBaHIN
NOTY)XHOCTI. [HONI TOMHIKOBO TiK-()aKTOp HA3MBAIOTh XPECTOM-(PAKTOPOM,
3a0yBarouu, 0 B MEPEKIIAi 3 aHTTHCHKOTO crest — ik (a XpecT — Cross).

KpiM Ha3BaHUX mapameTpiB BETUKUN 1HTEPEC MOXKYTh MPEACTABISATH PEKUMH
3apAJKEHHST W CKJIaJ pE3epBHOI aKyMyJAaTOpHOi Oartapei, 1o Oe3mnocepeaHbo
BILJIMBAIOTh HA CTPOK i1 CIIyKOH, allTOPUTMHU POOOTH MPOrPAMHOI0 3a0e3MeueHHs, 110
ynpaBisitioTh podoToro JIBXK, HasBHICTH creliaibHUX 3aXOJIIB i1 MacliTaOyBaHHS
cuctemu JIBX 1 nmeski iHII XapaKTepUCTHKH, IO O€3MOCEPEHhO BILUIMBAIOTH HA
HAJIAHICTE POOOTH CUCTEMHU EJIEKTPOXKUBIICHHS B IIIJIOMY, ajie Ba)XKO ITIAIOThCS
YUCJIOBOMY BUPAKECHHIO.
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3.3. Mikponpouecopauii koHTpoJb B

Bunukaroui B ocTaHHI pOKM TEHJEHIT apoOiieHHs HaBaHTaxeHb JIBXK, 3aB-
JAHHS 3HUKEHHSI TPYJOMICTKOCTI M TIABHUINECHHS SKOCT1 OOCIYyrOBYBaHHS yCTaTKY-
BaHHS, a TaKOXX HEOOXiAHICTh ycTaHoBkM JIBXK y Micisx, e mosiBa CTOPOHHBOIO
obOcnyroBytoyoro mnepconany JBbXK Hebaxkana, 3Myllye BUPOOHUKIB yCTaTKyBaHHS
PO3pPOOIIATH CUCTEMHU 3 MIKPONPOIIECOPHUM KOHTPOJIEM 1 KepyBaHHSIM pEXKHUMaMU
po6otu JIbX 13 MOXIUBICTIO TIepenayil i mpuitoMy iHpOpMAIIil uepe3 MoJIeM.

HapiitHicTs po60TH MOAIOHUX cHCTEM y OUIBIIIN Mipl BU3HAYAETHCS 3aJaHUMH
aIrOpUTMaMH iXHBOI POOOTH, TOOTO 34ATHICTIO BUKOHYBATH €IWHO HEOOXIAHY
OTepalfilo MpH BHUMAJAKOBOMY CIIOJIYYEHHI 30BHIIIHIX 1 BHYTpimHIX yMoOB. llpu
bOMY, 3BHYAHO MpW BIAMOBI Mikpompolecopa, ocHoBHI ¢yHkiii JBX 30epi-
raloThCs, 1110 HE BIUIMBAE HA SIKICTh KUBJICHHS HaBaHTaXeHHs. HasgBHICTH MiKpoIpo-
necopa B JIbXK Hakianae mneBHI BUMOTM Ha YCTaTKyBaHHS, 1[0 BXOJAUTH JO CKJIaay
JIBK, BoHO MOBUHHE OyTH IPUCTOCOBAHE JI0 BUa4l He0OX1aHOT iHpopMaIlii.

[TozutuBHUI e(eKT BiJl BHPOBAKEHHS MIKPOMPOIIECOPHOTO KOHTPOJIO B
JIBK crae moMiTHUM mpu CTBOpeHHI meBHOi Mmepexi 3 Takux JBXK. Ilpu mpomy
KUIBKICTh TIEPEXOAUTh Y SIKICTh: 3MIHIOETBCSI OpTaHizailisi 00CIyroByBaHHs MOA10HUX
cucrteM. OmeparuBHe ojepkaHHS iHdopMalii ¥ MUTTEBA 1i 00poOKa 3 TMOJAHHIM
NEePIINX Pe3yNbTaTiB aHATI3y JO3BOJIAIOTH Pi3KO MiABUIIMTU HadiiHicTh CEX.

3.4. Bupoonuxku /{bK 3MiHHUM cTpyMOM

Ha cporognimHidi AeHb yKpaiHChbkuii puHOK mnpomucioBux JBXK mocuts
TUHAMIYHUHN. Y HAC BeIyTh aKTUBHY MISUTHHICTH OLIBINE MECATKAa BUPOOHHKIB, CEPE
SKUX J00pe B1JIOMi CBITOB1 OpeH/IH.

Awmepukancbka kopropaiiis APC (http://www.apc.com) y peKOMEHyBaHHI HE
Mmae notpebu. Yactka npoaykiii APC na Ykpaini craHoBUTE 65%.

€sporneiickka komnaniss IMV (http://www.imv.com) Oyjia yTBOpeHa B pe3yJib-
TaTi 3MUTTSA MBeHapchbkoi Victron 1 royuanackkoi Invertomatic. Victron 3aiimanacs
po3pobKoro it BupoOoHUIITBOM JIbXK Masoi i cepeHboi MoTy)HOCTI, a Invertomatic —
aQHAJIOTIYHUMHU TIPUCTPOSIMU BEJIMKOI TOTY>XHOCTI. I[Ipodecionanu nolOpe 3HAIOTH
JBX mig mapkoto IMV, o nepconidikye TpaauiiiiHy MBEHIIapChKY SKICTb.

JIBXK Bim Benning (http://benning.de) mocuth 1006pe BigoMi B YKpaiHi.

B VYkpaini € IPOIYKIIist TaKHX bipm, SIK Chloride
(http://www.chloridepower.com), Elteko (http://www.elteko.com), Best Power
(http://www.bestpower.com), Liebert (http://www .liebert.com), MGE
(http://www.mgeups.com), Powerware (http://www.powerware.com), Powercom
(http://www.sven-ukraine.com) 1 iHIIIMX BUPOOHHUKIB.

binpmricte 13 3a3HayeHUX (GipM MOCTABISAIOTH MPUCTPOI, 3aCHOBAaHI Ha
TEXHOJIOT1i TOJABIMHOTO TMEpPEeTBOpEeHHs. TexHojoriio “AenbTa-nepeTBOPEHHS
Bunyckae eauHa kommanisgs APC —y cBoix JIBX cepii Silcon.
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4. CBUHHEBO-KHCJIOTHI AKYMVYJISITOPH

[Ipu opranizamii  eneKTPOXKHUBJICHHS  amaparypud  3B'S3Ky  IIMPOKOIO
3aCTOCYBaHHS 3HAXOAATh AKyMYJIATOPHI YCTAaHOBKH. IX 3aCTOCOBYIOTH JIs
3abe3reueHHs 0e3nepeOitHOCTI i HAJICKHOT SKOCTI €JIeKTPOKUBIICHHS YCTaTKyBaHHSI
3B'SI3Ky, Y TOMY YHCII 1 TIPU MEpepBax 30BHIMIHBOTO E€JIEKTPOIOCTAYaHHS, a TaKOX
g 3a0e3nedyeHHs 3amycky # poOOTH aBTOMATHKH BIACHUX €JIEKTPOCTAHINHN 1
eJIeKTpoarperaris. 3a JOMOMOTIOI0 aKyMYJSTOPIB BHUPILIYIOTHCS TAaKOX TMHTaHHS
€JIEKTPOKUBIICHHS 3aC001B MOOIJIBHOTO 3B'A3KY.

Y mepeBaxkHi OUIBIIOCTI aKyMYJSATOPHUX YCTAaHOBOK BUKOPHUCTOBYIOTHCS
CTaIliOHapHI CBUHIIEBO-KUCIIOTHI €IEMEHTH i MOHOOJIOKH.

[lepeBarkHe 3aCTOCYBaHHSI CBHHIIEBO-KHCIOTHUX aKyMYJIATOPIB MOSICHIOETHCS
IIJTAM PSZIOM iXHIX TIepeBar.

[To-mepme, nmiama3oH €MHOCTEH aKyMyJsTOpiB Iepe0yBae B MeEXax Bijl
OJIMHUIIb AMIEP-TOJIMH J0 JECATKIB KiIoaMIlep-TOAMH, 10 J103BOJIsi€ 3a0e3MeuyBaTu
KOMILICKTaIli0 OaTapeit Oy1b-aKOTO HEOOX1JHOTO PEe3ePBY.

[To-gpyre, CHIBBIAHOIIEHHS MDK KIHIIEBUMH 3apsAJIHOI0 W PO3PSIHOIO
Hampyramu IMpU 3apsgax 1 po3psliax CBUHIIEBO-KHCIOTHUX aKyMyJATOPIB Mae
HalMEHIIIE 3HAYEHHS 13 BCIX €JEKTPOXIMIYHUX CUCTEM JIKEPEN CTPYyMY, L0 J03BOJISIE
3a0e3neyyBaTi HU3bKUH Mepenaj Halpyrd Ha HABaHTaXEHH1 Y BCIX peXuMax poooTu
€JIEKTPOKUBIIOUO] YCTAHOBKH.

[To-TpeTe, HU3BKUI CaMOPO3PAT 1 MOKIIMBICTh 30€peKeHHS 3apsiay (EMHOCTI)
[P TPUBAIOMY MiI3apsIil.

[To-ueTBepTe, MOPIBHIHO HHU3BKUKA BHYTPIIIHIA OMip, MO0 OOYMOBIIOE
JOCTaTHIO CTaOUTBbHICTh HANpyTd OKUBJCHHS TMpPU JAUHAMIYHUX 3MiHaxX OMOpPY
HaBaHTAYKEHHS.

Pa3oM 3 THUM, CBUHIEBO-KHUCIOTHUM aKyMyJsTOpaM BJIACTHBI HEIOJIKH, IO
00MEXyIOTh c(pepy 3aCTOCYyBaHHS M YCKJIQIHIOIOTh OpPTaHi3allilo eKCILTyaTallii.

Yepe3 HM3bKY NUTOMY IIUIBHICTH 3allacaeMOi €Heprii, CBHUHIEBO-KHUCIOTHI
aKyMyJIATOPH MaloTh JOCUTh BeJIMKI MacorabaputTHi po3mipu. OpHak A
CTaI[lOHAPHOTO 3aCTOCYBAHHS 1€ MOKA3HUK HE MA€ BEJIMKOTO 3HAYEHHSI, HA BIAMIHY
BIJl 3aCTOCYBaHHS iX JJIs )KUBJIEHHS MOOUIBHUX MPUCTPOIB.

UYepe3 HagBHICTh Ta30yTBOPEHHS B YCTAaHOBKAaX CBUHIEBO-KHCIOTHHUX
aKyMyJsTOpiB aisi 3abe3meueHHsT BHOyXoOe3nmekd MOBUHHA OyTH HallaroJKeHa,
3aJIe)KHO BiJl YMOB 3aCTOCYBaHHSI i TUITy aKyMYJSTOpPiB, MPHUPOAHA ab0 MPUMYyCOBa
BEHTWIALISA. 3 Ii€l K MPUYMHM aKyMYJSTOPHI YCTaHOBKM HE MOXKHA pO3MIIIATH B
repMeTUYHUX Iadax, BiAcikax i T.nI.

Po3psikeHi CBUHIIEBO-KUCIOTHI aKyMYJISITOPH BUMAaraloTh HETaitHOTO 3apsiay.
VY NpoTUBHOMY BUIAJKy NEPETBOPEHHS JPIOHOKPUCTATIIYHOTO CyJb(aTy CBUHIIIO Ha
NOBEPXHI €JEKTPOJIB Yy KPYMHOKpUCTANIUHY a3y MOXKe NPHU3BECTH 0
0€3MOBOPOTHOT BTPATU €MHOCTI. 3 II€T K MPUYMHU MPU TPUBAIIOMY 30€piraHHi Taki
aKyMYJIATOPH (KpiM CyX03apsKeHUX) HE0OX1JHO MEePIOANYHO A03apsIKATH.

Bignosigno no kmacudikaiii (ctangapt MEK 50 (486) — 1991) cunIiieBo-
KHUCIIOTHI aKyMYJIITOPH BUITYCKAIOTHCS Y BIAKPUTOMY i 3aKpUTOMY BH/II.
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Biokpumi axymynamopu — 1ie aKyMyJISATOPH, 110 MAOTh KPHUIIKY 3 OTBOPOM,
yepe3 KWW MOXYTh BUBOJMTHCH Ta30MOAIOHI MPOJYKTH, 3aJTUBATHCS EICKTPOIIT 1
3M1MCHIOBATUCH BUMIpP MOTo HIIbHOCTI. OTBOpU MOXKYTh OyTH OCHAIIIEHI CHCTEMOIO
BEHTHJIAL].

3axpumi axkymyasamopu — 1€ aKyMyJsSTOpH, 3aKpUTi Y 3BUYAHHUX yMOBax
po0OOTH, alie BOHM MalOTh MPHUCTPOI, IO JJO03BOJIAIOTH BUAUIATHCS Ta3y, KOJIH
BHYTPIIIHIA THCK MEpPEBUIILyE BCTAHOBJIEHE 3HAUEHH. JlogaTKOBE JOJIMBAHHS BOAU B
Taki aKyMyJsITOpH HeMoJuBe. Ll akyMynsaTopu 3alMIIalOThCS 3aKPUTUMHU, MAlOTh
HU3bKE Ta30yTBOPEHHS TMpH JOTPUMaHHI yMOB eKCIUTyaTalii, 3a3HauyeHuX
BUPOOHUKOM, 1 TpU3HAUEHI i1 poOOTH y BHUXIIHOMY TE€pPMETH30BAHOMY CTaHI
IPOTATOM YChOTO TEepMiHy CIOyxkOu. IX KiacuQikyloTh SK aKyMyIsTOpU 3
pEryJIhOBAaHUM KJIAITAaHOM, T€pMETH30BaHi a00 O6e310TIsaHI.

B CBUHIIEBO-KHCIOTHUX aKyMyJISITOpaxX y BCIX peKUMax poOOTH, y TOMY UKCIHI
i 1Opu  pO3IMKHYTOMY KOJI HAaBaHTAKEHHS (XOJOCTHH XiJI), BIAOYBa€ThCS
cyJib(aTyBaHHS MOBEPXHI €JIEKTPOJIB 1 Ta30yTBOPECHHS 3 BUTPATOIO Ha Il peakiiii
BOJIM, 110 BXOJUTH J0 CKJIay eNleKTpomiTy. Lle 3Mylnye npu ekcrutyaraiiii 3BU4aiftHIX
BIIKPUTUX aKyMYJATOPIB POOUTH TIEPIOAUYHUN KOHTPOJIb PIBHSA MW IIUIBHOCTI
EJIEKTPOJITY, JOJUBAHHS AUCTUIILOBAHOI BOAM 13 TPOBEACHHIM 3pIBHIIBHUX 3apsIiB,
IO € IOCUTh TPYJAOMICTKUM MPOIIECOM.

VY repMeTHM30BaHMX aKyMyJsATOpax 3a paxXyHOK 3aCTOCYBAHHS MarepiajiB 31
3HIDKEHUM 3MICTOM JOMIIIOK, IMMOOLTI3aMii e1eKTPONITY i 1HIINX KOHCTPYKTHBHHUX
0COOJIMBOCTEH, IHTEHCUBHICTh Cylb(paTyBaHHS W ra30yTBOPEHHS CYTTEBO 3HMKEHI,
110 J03BOJISIE PO3MILIATH TaKi aKyMYJIATOPU Pa30M 3 JKUBIIOYUM YCTaTKyBaHHSIM.

ObnacTe 3acToCcyBaHHS W OCOOJMBOCTI €KCIUTyaTallli CBHHIIEBO-KHUCIOTHHUX
aKyMYJISITOPIB BU3BHAYAIOTHCA iXHBOIO KOHCTPYKIII€IO.

3a TUMOM KOHCTPYKIIil MO3UTUBHUX EIEKTPOMAIB PO3PI3HAIOTH HACTYIHI THUIH
aKyMYJISITOPIB:

— 3 €JIGKTPOJIaMH BEJIMKOI MOBEPXHI (3a Kiacuikali€r HIMEIbKOTO CTaHIapTy
DIN VDE 510 — GroE);

— 3 TMaHIOUpHUMH  (TpyO4YacTHMMHM) TO3UTUBHUMHU  eJeKTpoAamu  (3a
kinacudikaiiero DIN — OPzS 1 OPzV);

— 3 HaMa3HUMU W CTPWKHEBUMHU TO3UTHUBHUMHU elleKTpoiamu (3a
kinacudikariero DIN — Ogi).

['epMeTn3oBaHi aKyMymnsITOpH, SK MPaBUJIO, MAalOTh HaMa3HI TO3WTHBHI U
HETaTHBHI €JIEKTPOIH (32 BUHATKOM akymyisitopis OPzV).

[Ipu BuOOpi 3 TaMu pPI3HUX BHUMIB CTAI[IOHAPHUX CBUHIIEBO-KHCIOTHHUX
aKyMyJISITOpIB TUIY, HAHOUTBII MPUAATHOTO AJIsi KOHKPETHOT 00IacTi 3aCTOCYBaHHS,
HEOOX1IHO KepyBaTUCS HACTYITHUMH KPUTEPIIMU BUOOPY: PEKUM PO3PSIY 1 EMHICTD,
IO BIAJAETHCS MNPU LBOMY, OCOOJIMBOCTI PO3MIIICHHS I eKCIUTyaTallii, TepMiH
CITY>KOU 1 BapTiCTh.

[Ipu BUOOP1 aKyMyIATOPIB JUIsl IEBHOTO PEXUMY PO3PSy BapTO BPaxOBYBaTH,
10 MPY KOPOTKUX PEKUMaxX po3psay KoedillleHT Bijjiadul aKyMyJIsITOPiB 3a €MHICTIO
MEHIIUK ojuHuil. [Ipu oIHAKOBIM €MHOCTI Bijjladya €JEMEHTIB 3 EJICKTPOJIaMH
BEJIMKOI IMOBEPXHI B 2 pa3u BUINA, HIXK JJIs1 €JIEMEHTIB 3 TAaHIIUPHUMU €JIEKTPOJIaMU, 1
B 1,5 pa3u — 117151 €JIeMEeHTIB 3 HAMa3HUMU €JIEKTPOIaMHU.
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3a BapTICTIO, B 3aJIEKHOCTI Bil PEKUMY pPO3PSIY, aKyMyJIATOPHU BEIHKOI
NOBEPXHI 3BUYAWHO JOpOKUE€ MAHIMPHUX, a JClIeBIIe — Hamas3Hi. [ epMeTH30BaHi
aKyMYJISITOPH MalOTh OUTBIITY BapTICTh, HIXK BIJIKPHTI.

HalinoBropiuHimuMu, npu TO0TPUMaHHI MpaBWIl €KCILTyaTallli, € aKyMyJsiTOpU
3 eJIEKTPOJIaMU BEJIUKOI MOBEPXHI, IS SIKUX TEPMIH CIIYKOU cTaHOBUTH 20 1 OiIbIIe
pokiB. Jlpyre micie 3a TEpMIHOM CIY>KOM 3aliMarOTh aKyMyJSATOPH 3 HaHIUPHUMHU
eJiekTpogaMu — nopanaky 16-18 poki. Tepmin city>xOu akymyJnsiTOpiB 3 HAMa3HUMU
€JIEKTPOIaMHU 3HAXOAUThCS B Mexkax 0 10-12 pokis. [IpubnusHo Takuii ke TepMiH
eKCIUTyaTallii MarTh TepMeTH30BaHl akymynsaropu. OnHak pax  BHPOOHUKIB
BUITYCKAIOTh TE€PMETHU30BaHI aKyMyJISTOPH W 3 MEHIIMM TEPMIHOM CIY»KOH, aie
AemieBini. 3a Kiacu(iKaliero €eBpornenchbKoro o0'eTHaHHA BUPOOHHUKIB aKyMYJISITOPIB
EUROBAT 1i repMeru3oBaHi akyMyJsTOpU HiAPO3AUIAIOTbCS Ha 4 Kiacu 3a
XapaKTepUCTHKaMH 1 TepMiHOM ciy>k0u: Ounbiie 12 pokis, 10-12 pokis, 6-9 pokis, 3-
5 pOKiB.

AKyMyJsTOpY 3 KOPOTKMMH TEpMiHAMHU CIYKOW, SK MpaBuilo, JeuieBl U
NpU3HaYeHl JJII BUKOPUCTAHHS SIK PE3EpPBHI JKepesa cTpyMy B yctaHoBkax JIBXK
3MiHHUM cTpyMoM (UPS) 1 Ha THM4YacoBUX 00'€KTaxX 3B'SI3KY.

Bapto BpaxoByBaTtH, 110 3rajiaHi BHIIE 3HAYCHHS TEPMIHIB CIYyXOU
BIIMOBIAAIOTh cepeaHid TemmepaTypi ekcrutyataiii 20°C. Tlpu 30uiblieHHi
TeMmnepaTypu ekcruryartamii Ha koxkHi 10°C 3a paxyHOK 30LIbIIEHHS HIBHIKOCTI
CJIEKTPOXIMIYHUX TPOIECIB B aKyMyJsTOpax CTPOK IXHbOi CIyxO0u Oyne
CKOpPOYYBATHUCA B 2 pa3u.

3a BeMMYMHOIO 3aliMaHOi IUIOIII TpU EeKCIUTyaTamlii TepeBary MaroTh
repMETU30BaHl aKyMyJISATOpPH. 3a HUMH, B TOPSAKY 3pOCTaHHS 3ailMaHOi IO
HAyTh aKyMyJISITOPH BIAKPUTHUX THUIIIB 3 HAaMa3HUMH, MAHIMPHUMHU U €IEKTPOAAMHU
BEJIUKOI TTOBEPXHI.

MiHiMaJIbHUX TPYAOBUX BUTpAT MPU EKCILTyaTallli BUMaraloTb repMeTU30BaH1
aKyMyJIsITOpU. [HIN BUAM aKyMyJISTOPIB BHMAaraloTh OUIBIIMX €KCILTyaTallliHUX
BUTpAT, OCOOIMBO aKyMYJIATOPH, Y SIKMX BEJIIMYMHA JIOMIIIKA CYpMHU B MO3UTHUBHHX
penriTkax nepesunrye 3 %.

SIkicTh CKJIaaHHs, a TAKOX YKYMOpKa 3'€IHAHHS KPUILKH 13 TPAHCIOPTYBaJIb-
HOIO TIPOOKOI0 (JUISI aKyMyJATOPIB BIAKPUTHUX THUIIB) a00 3amoO1KHUM KJIallaHOM
(71 TEpMETU30BAHMX aKyMYJISITOPIB), MOBHHHI 3a0e3leuyBaTH TIepMETU3AIIII0
aKyMyJIATOPIB NPH HAJIMIIKOBOMY a00 3HmxkeHomy Ha 20 kIla (150 mm pT. cT.)
aTMoc(hepHOMY THCKY i BUKIIIOUATH TOMAJaHHs yCcepeauHy aTMOC(HEpPHOro KUCHIO Ta
BOJIOTH, 3/JaTHHUX TNPHUCKOPIOBATH Cylb(aTyBaHHS E€JEKTPOAIB 1 KOPO3ii0
CTpyMO300piB 1 OOpHIB CyXO03apsDKECHUX aKyMYJSITOPiB MpH 30epiraHHi, a TakoxX
BUKIIIOYATH BUXIJ 3CEPEIMHU KHUCIOTH W aepo30JiB MpH ixHIM ekcruryartarii. s
repMETU30BAaHUX  aKyMYIATOPiB, KpIM TOTO, SKICTb YKYNOPKM IIOBHHHA
3a0e3reuyBaTd HOpPMaJibHI YMOBH PEKOMOIHAIT KHCHIO U OOMEXYBaTH BUXIJ Ta3y
pH 3aJaHUX BUPOOHUKOM EKCILTyaTal[iiHUX pexuMax poooTH.

Po3MmilieHHs] repMeTU30BaHUX aKyMYJISITOPIB MPU €KCILTyaTallii A0MyCKaeThCs
K Y BEPTUKAIBHOMY, TaK 1 B TOPU30HTAILHOMY MOJIOXKEHHSX, IO JI03BOJIsI€ OLIBII
€KOHOMHO BHUKOPHUCTATH IUIONIY IIiJI PO3MILIEHHSI eJeKTpoycTaTKyBaHHs. [lpu
TOPU30HTAJILHOMY PO3MIIIEHHI FEPMETU30BAHUX aKyMYJIATOPIB, SKIIO HEMAE THIIUX
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MPUIMCAaHb BUPOOHHKA, AKyMYJISITOPH BCTAHOBIIIOIOTHCS TaKMM YHMHOM, 100 MAKeTH
CJEKTPOAHUX IUIACTUH 3aliMajIi BEPTUKAJIbHE IIOJIOKEHHS.

4.1. EnexTpu4Hi XapaKTepHUCTHKH CTANIOHAPHUX CBUHIEBO-KUCJIOTHHX
aKyMYJISITOPiB

€mHicmb. OCHOBHUM MapaMETPOM, 10 XapaKTEPU3YE SIKICTh aKyMyJIsITOpa Mpu
3aJJaHUX MacorabapUTHHX TOKa3HHKaX, € MOro eJeKTpUYHa €MHICTh, IO
BHU3HAUAETHCS 32 YHUCIOM aMmIep-TOAMH EJNEKTPUKH, OJEPKyBaHOI MpH po3psii
aKyMyJsITOpa MEBHUM CTPYMOM JI0 3aJaHOi KIHIEBOI Hampyru. 3a Kiacudikariero
MEK 896-1-95 wHominampHa €MHICTh cTamioHapHoro akymyimstopa (Cig)
BU3HAYAETHCSI 4acCOM HOro po3psay CcTpyMoM 10-rOIMHHOrO peXumy po3psay I0
KiHIIeBOi Harmpyru 1,8 B/en 3 cepeHbOI0 TeMIepaTyporo €JEKTPOJITY IMpH PO3psiii
20°C. HomiHanbHa €MHICTh aKyMYJISITOPIB JJIsI MOOUTHHUX MPHUCTPOIB BU3HAYAETHCS
3a pesynbTaTamu 20-TOJUHHOTO po3psaay. SKIo cepeqHst Temneparypa eJlIeKTPOIiTy
npu po3psal BiapisHAeTbes Big 20°C, orpuMane 3Ha4eHHS QakTHyHOi eMHOCTI (Cy)
IpUBOATH 110 Temiiepatypu 20°C, BUKOPUCTOBYIOUN (popMyITy:

c=— v
1+ z(2-20)

1ie 7 — TeMnepaTypHui koedimieHT eMHOCTI, 1o gopiBHIoE 0,006 1/°C — nyis pexxumiB
po3psany 6utbiie 1 rox 1 0,01 1/°C — anst pesxxumiB po3psiy, piBHUX 1 roa 1 MEHIIIE;
t-(hakmuyHe 3HAUCHHS CEPEIHBOT TEMIIEPATYPH €JIEKTPOIITY rpu po3psal °C.

€MHICTh aKyMYJISITOPIB MpU OUIBII KOPOTKUX pPEXKUMAX PO3PSAy MEHIIE HO-
MIHAJBHOI 1 Ipu TeMieparypi enekrpoiity (20 = 5) °C ans akyMyJIAaTOpiB 3 pI3HUMHU
TUTIAMU €JIEKTPO/IIB MOBUHHA OyTH HE MEHIIIe 3a3Ha4eHol B Tabm. 4.1 (3 ypaxyBaHHAM
3a0e3neyeHHs MPUHHATHUX MEX 3MIHU HAIpPyTy Ha amapaTypi 3B'A3KY).

[Ipu BBe€HHI B €KCIUTyaTallll0 aKyMYJIITOPIB 3 MAJIUM CTPOKOM 30epiraHHs Ha
NepUIOMY LUK po3psaLy, OaTapes MOBHHHA BiJlaBaTH He MeHIe 95% eMHOCTI, 3a3Ha-
yeHoi B 1abu. 4.1 musa 10-, 5-, 3 1 1-roguHHOTO pEeXUMIB po3psay, a Ha 5-10 nukmax
po3psay (3aJIeKHO BiA NpUNKMCAHHS BUPOOHWKA) — BiiaBatu He MeHime 100%
€MHOCTI, 3a3Ha4eHoi B Ta0. 4.1, st 10-, 5-, 3-, 1- 1 0,5-TOTUHHOTO PEXUMIB PO3PSIIY.

Taomurg 4.1
Pexum pospsiy, rog 10 5 3 1 0,5 0,25
Kinuea Hampyra po3psny, B/en 1,8 1,8 1,8 1,75 | 1,75 | 1,70
€MHICTh aKyMYJISTOPIB 3 €JIEKTPOAAMHU
BEJIMKOI MOBEPXHI i 3 HAMa3HUMU 1,0Cy {0,82C0|0,75C10| 0,5Cy0 {0,35C0|0,22C1g

€JEKTPOIaMU, A-TOJl, HE MEHIIIE

€MHICTbh aKyMYJISITOPIB 3 TAHIUPHUMU

1,0Cq9 [0,82C10]0,69C(|0,44C;¢|0,28Cq -
eJIeKTpoAaMu, A-T0JI, HE MEHIIIE

[Ipu BUOOpI aKyMymnsTOpiB BapTO 3BEpPTaTH yBary Ha Te, 3a SKUX YMOB
3aJ1a€ThCS BUPOOHUKOM 3HAYCHHS HOMIHAJIBHOI €MHOCTI. SIKIIO 3HAYEHHSI €MHOCTI
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3aJa€ThCSl MPH OUIBII BHUCOKIM TeMmmeparypi, TO, ISl MOPIBHSHHS JAHOTO THUILY
aKkyMyJigTopa 3 IHIIMMH, HEOOXIHO TOMEepeaHbO IMepepaxyBaTh €MHICTh Ha
temnepatypy 20°C. Skino 3HaYeHHS EMHOCTI 3aJ1a€ThCsI PU OUIBII HU3bKIH KIHIIECBIH
Hampy3l po3psiAy — HEOOXIAHO TepepaxyBaTH €MHICTb 3a JaHUMH PO3pPsAy
aKyMYJISITOPIB TOCTIHHMM CTPYMOM, MPHUBEACHY B €KCIUTyaTallliHIA JOKyMeHTallii
a00 MPOCMEKTHUX JAaHUX BUPOOHUKA ISl TAHOTO PEKUMY PO3PAILY, aje 10 KiHIEBOi
HarpyTu, 3a3HadyeHoi B Tabu. 4.1. Kpim Toro, mpu OIIHII aKyMyJjsTopa BapTo
BpaxoByBaTH BHUXIJHE 3HAYEHHS IIIJIBHOCTI EJIEKTPOJITY, MpH SKiid 3ada€Tbes
€MHICTB: SKIIO BHUXiJHA IIUIBHICTh MiABHUIIEHA — BapTO OYIKYBaTH CKOPOUYEHHS
TEPMiHY CIIy’KOU aKyMyJsATOpA.

Ilpuoammuicms 0o 6ygheproi pobomu. IHIIMM TIapaMeTPOM, IO XapaKTEPU3YE
CTalllOHApHI CBUHIIEBO-KUCIOTHI aKyMYJSITOPH, € iXHS NPUAATHICTh A0 OydepHoi
pobotu. Ile o3Hauae, MO MOTMEPETHBO 3apsHKeHa OaTapes, MiIKII0YeHA apaIebHO
3 HABAHTAXKEHHSAM JI0 BUINIPSMHUX MPUCTPOIB, IOBUHHA 30€piraTi CBOIO €MHICTh MpU
3a3HAYCHIM BUPOOHMKOM Halpy3l Mia3apsay W 3ajaHiii Moro HeCTaOlIBHOCTI.
3BuyaiiHa Hamnpyra migzapsay Uy, BKa3yeThCcsl I KOKHOTO THIy aKyMylaropa i
nepebyBae B Mexax 2,18-2,27 Bl/en (mpu 20°C). Ilpum ekcruryararii B 1HIIHX
KJIIMaTUYHUX YMOBax BapTO BpaxoBYBaTU TEeMIIEpATypHUN KOEDIIIEHT 3MIHH
HANpyTH OiA3apsay.

HecrtabinpHICTh miA3apsIHOI HAIPYTH JJI1 OCHOBHUX THUITIB aKyMYJISITOPIB HE
NOBUHHA TepeBuInyBatd 1%, 110 HaKJIaga€e MEBHI BUMOTH Ha BHOIp BUIIPSIMHHUX
MPUCTPOIB MPHU MPOEKTYBAHHI €IEKTPOKUBIIOUNX YCTAHOBOK 3B'A3KY.

[Ipu Oydepniii poOOTI IJIs MOCSATHEHHS MNPUHHATHOTO TEPMIHY CIY>KOH
CBUHIIEBO-KHCIIOTHUX aKyMYJSTOpPIB, HEOOXIAHO HE MEPEBHILYBaTH JOMYCTUMUMN
CTpyM 1XHBOTO 3apsiiy, IO 3aJa€ThCS PI3HUMU BHPOOHHUKAMH B Mexkax
0,1-0,3Cyp (A). IIpu oMy BapTO mam'siTaTH, IO CTPYM 3apsly aKyMyJsATOPiB 3
HaIpyroro, 110 nepesuinye 2,4 B/en, He noBuHeH nepeBuiiyBaty Benuuuny 0,05C .

Posxkuo  nanpyeu  enemenmis. BaxiuBuM mapamMeTpoM, OOYMOBIECHUM
TEXHOJIOTIEI0 BUTOTOBJICHHS aKyMYJIATOPIB, € PO3KUJ HANPYTH OKPEMHUX E€JIEMEHTIB y
ckiami Oarapei mpuw 3apsai, Miazapsal W po3psnal, IO VIS BIAKPUTHX THIIIB
aKyMYJISITOPIB 33Ja€ThCs BUPOOHUKOM y Mexkax +2 % Bij cepeHboro 3HadeHHs. [lpu
KOPOTKUX pekuMax po3psay (l-rommHHOMY M OBl KOPOTKHMX) LEH PO3KUA Harpyr
HE MOBUHEH NEpeBUINYBATH +5 %, 3BUUAWHO AJI aKyMYJISATOPIB 3 BMICTOM CYypMH B
OCHOBI MO3UTHBHHUX €JEKTPOAIB Oinbine 2 % pO3KUI HANPYr OKPEMHUX EJIEMEHTIB Y
Oarapei 3HaYHO HIDKYE W HE MPUBOJIUTH N0 YCKJIATHEHb y TMPOIECl eKCIuTyaTarii
aKyMYJIATOPHUX YCTaHOBOK.

Jis  akyMyJsTOpiB 3 MEHIIMM BMICTOM CYpPMH B OCHOBI TO3UTHBHHX
CNEKTPOIiB ab0 3 Oe3CypM SHHCTHMMHU CIUIaBaMU 3a3HAUCHHWU PO3KUJ HAMPYTH
€JIEMEHTIB 3HAYHO OUIBII M y MepmUi piK MICHS 3alpOoBaPKCHHS B IO MOXE
ctaHOoBUTH 10 % BiJl cepelHbOrO 3HAYEHHS 3 HACTYIHUM 3HIKCHHSIM PO3KHUIY B
IpoIieci eKCIuTyaTallii.

BincyTHicTh TeHAEHIT 10 3HMKEHHS BEIMYMHU PO3KUAY HANPYTU MPOTITOM
NEPIIOTO POKY MICHs 3aMpOBaKEHHS B /1110 a00 30UIbIICHHS PO3KUAY HANPYTu MpU
HACTYIHIN eKCIUTyaTallii CBITYUTH PO AePeKTu abo MOpyUIeHHS YMOB eKCIUTyaTallil.
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Oco0nnBo HeOe3nmeuyHe TpHUBaJie TEPEBUILNEHHS HANpyrd Ha OKpPEMHUX
eleMeHTax y ckiaai Oarapei Bumie 2,4 B/en, Tomy 10 1€ MOXE MNPUBECTH 0
M1JBUIIIEHOI BUTPATH BOJM B OKPEMHX €JIeMEHTaX IpH 3apsil abo miazapsal 6arapei
Ta CKOPOUCHHS TepMiHy 11 ciaykOu ab0 MABUIIEHHS  TPYJIOMICTKOCTI
ob6ciyroByBaHHs (OUIBII YacTi JOJWMBAHHS BOJU — JJII aKyMYJATOPIB BIIKPUTHX
tumiB). Kpim Toro, 3HayHuil po3Ku]l HAIPYTH €JIEMEHTIB y OaTapei Mo)ke MpPUBECTH
70 BTpaTH il EMHOCTI BHACJIJIOK HAAMIPHO TJIMOOKOTO PO3PSIAY OKPEMHUX E€JIEMEHTIB
npu po3psi 6arapei.

Camopo3psad. SIKICTb TEXHOJOTIi BUTOTOBJICHHS aKyMYJSITOPIB OIIHIOETHCS
TaKOXK 1 3a TaKOI IXHBOIO XapaKTEPUCTUKOI sK camopo3psa. Camopospsa (3a
Bu3HaueHHSIM MEK 896-1-95 — 30epexeHicTh 3apsiy) BU3HAYAETHCS SIK MPOLICHTHA
YyacTKa BTPATU €MHOCTI HEIIOUYUM aKyMYJISITOPOM (IIPH PO3IMKHYTOMY 30BHIIIHBOMY
KOJ1) Tipu 30epiraHHi MpOTATOM 3aJaHOTO MPOMDKKY yacy npu Temmepatypi 20°C.
Ileit mapameTp BHU3HA4Ya€e TPUBAIICTh 30epiraHHsa Oarapei B MPOMIKKAX Mixk
YeproBUMHU 3apsJlaMi, a TaKOXk BEJIMUYUHY MIA3apSAHOTO CTPYMY 3apsiIKEHO1 OaTapei.

BenmnunHa camMopo3psAny y BENMKIM MIpl  3aJ€XKUTh BIJ TeMIepaTypu
€JIEKTPOIITY, TOMY JJis 3MEHIIEHHS Mi3apsSaHOTO CTpyMy Oartapei B OydepHOMY
pexuMi 11 poOoTH abo aiis 301IbIIeHHs 4yacy 30epiraHHs OaTtapei B Oe3MisIbHOCTI
JOIIIbHO BUOMPATH MIPUMIIIECHHS 3 OUTBII HU3BKOK CEPEAHBOIO0 TEMIIEPATYPOIO.

3BUYaitHO cepeTHbOA000BUN CaMOPO3PsA BIIKPUTUX THUIIIB aKyMYJISITOPIB MpU
90-no6oBomy 30epiranni npu temiepatypi 20°C He nmoBuHEH mepeBuinyBatu 1 %
HOMIHAJIBHOI €MHOCTI ¥ 3 poctoM Temmepatypu Ha 10°C  moaBOOETHCS.
Cepennpo1000BHUIl cCaMOpPO3ps]l TEPMETU30BAHUX AKYMYJISTOPIB 32 TUX CaMUX YMOB
30epiranHs He nmoBuHeH nepesuiyBatu 0,1 % HOMIHATBEHOT €EMHOCTI.

Buympiwmniti onip i cmpym kopomkoeo 3amuxanns. J7s po3paxyHKy JIQHIIOTIB
aBTOMATUKH 1 3axucTy akymyistopaux Oatapeir MEK 896-1-95 permamentye Taki
XapaKTePUCTUKN aKyMYJISITOPIB, IK BHYTPIIIHIN OMIp 1 CTPYM KOPOTKOT'O 3aMHUKaHHS.
[li mapaMeTpu BHU3HAYAIOTHCA PO3PAXYHKOBUM IIJIIXOM 32 BCTAHOBIIEHUMU
3HAUYEHHSIMH HAMPYTH MPU PO3PSJl CTPYMAMH JIOCUThH BEJIUKOI BEIMYMHU (3BUYAITHO
piBauMu 4C;y 1 20C;y) 1 TOBHHHI TPUBOJUTHCSI B TEXHIYHIA JOKyMEHTAIlil
BUpOOHMKA. 32 UMM JTaHUMH MOXE€ OyTH pO3paxOBaHMM BUXIIHUM HHAMIYHUNA
napametrp EXYVY sk HecTabUIBHICTh HOTO BUXIJHOI HANPyTd MPHU CTPUOKOMOMIOHMX
3MiHaxX CTPyYMY HaBaHTa)X€HHs, OCKUIbkM B Oydepuux EXY Buxigauit omip
YCTAaHOBKH B OCHOBHOMY BH3HAYa€ThCSI BHYTPIIIHIM OMTOPOM OaTapei.
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5. IMTAHH TEXHIYHOI
EKCINIYATAIII TEPMETU30BAHUX
CBUHLEBO-KHCJIOTHUX AKYMYJIATOPIB

VY cymnpoBiiHIM JOKyMEHTalii OUTbIIOCTI (PipM-BUPOOHUKIB repMETU30BAHUX
CBUHIIEBO-KHCIIOTHUX aKyMYJSITOpPIB HE HaBEICHO BUYEpHHOi 1H(OpMaIlii Mpo
OCOOJIMBOCTI 3aCTOCYBaHHSA IMX aKyMyJATOpiB, NP0 yMOBH, 3a0e3MeueHHs
e(eKTUBHOTO iX BHKOPUCTAHHsS MPOTITOM 3aJaHOT0 TEPMiHY CIyKOu. Y po3auti
3pobrneHa crpoba y3aralbHUTH BIJOMOCTI PI3HHX BUPOOHHKIB aKyMyJSATOPIB 1
JOCBIly TEXHIUHOI €KCIUTyaTallii yCTaHOBOK TaKMX aKyMYJISITOPIB HA MIANPUEMCTBAX
3B'SI3KY JAJIs1 BUPOOJICHHS KPUTEPIiB 1 YMOB 3aCTOCYBaHHS.

CyTT€BUM HENONIKOM CBUHIEBO-KHCIOTHHX aKyMyJATOPIB € T€, II0 B YCIX
pexuMax poOoTH (3apsa, po3psaa abo XOJOCTHM Xi7) BiAOYBAEThCs CyJib(aTyBaHHS
MOBEPXHI €JEKTPOAIB 1 PO3KJIaJaHHS BOJU 13 CKJIATy EJICKTPOJITY 3 BHUIIJICHHSIM
ra3ono/1i0HMUX BOJAHIO i KUCHIO, 1110 TPUBOAUTD /10 3HUKEHHSI EMHOCTI aKyMYJISITOPIB,
TOOTO 10 camopo3psay. BenuunHa ra30yTBOpEHHs 3aJ€XHUTh BiJ YHCTOTH W
KOHIICHTpAIlii CipyaHOi KUCIOTH (LIIJIBHOCTI €JIEKTPOJIITY), TeMIepaTypH, CKIamy
CILJIaBY PEIIITOK 1 aKTUBHOI MAacH €JICKTPO/IIB, BIKY aKyMYJISITOpa M 1HIINX MPUYHH.

Jlns 3a0e3nedyeHHss yMOB BUOyX00e3MeKH Mmpu poOOTI TaKMX aKyMYJISTOPHUX
YCTaHOBOK, HEOOXIJHO BCTAHOBHUTH HAJIC)KHY BEHTWIALIIO, & TaKOXX IMOIMOBHIOBATH
BOAY AJis 30epekeHHs] HeOOX1THOTO PIBHS il MIIJIBHOCTI €IEKTPOJIITY, TOOTO poOHUTH
MEBHI BUTPATU Ha EKCIUTyaTallil0 TAKUX YCTAaHOBOK.

Y  TrepMeTH30BaHMX CBHMHIIEBO-KMCIOTHUX aKyMyJIATOpax 3a paxXyHOK
3aCTOCYBaHHS MaTepialiB 31 3HIDKEHHM BMICTOM JOMIIIOK, 1MMOOimi3aIrii
CJNIEKTPOJIITY ¥ IHIIMX  KOHCTPYKTUBHUX  OCOONMBOCTEH  IHTEHCHUBHICTH
cynb(aTyBaHHS i ra30yTBOPEHHS CYTTEBO 3HUKEHI.

OCKUIbKM JOJMBAaHHSA BOJU B T€PMETHU30BaH1 aKyMyJATOPH HEMOXKJIUBE, AJIs
3a0€3MEeUCHHS] MPUUHATHUX  TEPMIHIB CIOy)KOM TIpM  eKCIUTyaTalli  TaKux
aKyMYJISTOPHUX YCTAaHOBOK HEOOXITHO IOTPUMYBATHCH EBHUX OOMEKEHb.

VY mepury uepry B MICLI PO3MIIIEHHS] YCTAaHOBKU IMOBHMHHA MiATPUMYBATUCA
TeMmrepaTypa HaBKOJHUIITHBOTO CEPEIOBHIIA, 1110 HE BUXOIUTH 3a Mexi 15-25°C, Tomy
110 MIJBUILIEHHS TeMIlepaTypu eKkcruryaTalii 10 25°C Bxke 3HUKY€E TEPMIH CIY>KO0HU 10
75%, a npu 30°C — mo 50 % Bim 3amaHoro 3HaudeHHs mpu Temrepatypi 20°C.
HasBHicTh TeMmepaTypHOi KOMITEHCAIlli HAIPYTH BUMIPSIMHUX MPUCTPOIB y KPAIOMY
BUIIAJIKY NMOCIA0UTH IIKIATUBUIN BIUIMB MiJIBUIIEHOT Temnepatypu Ha 20%.

3amaHa BHpPOOHHMKOM Halpyra BMICTY aKyMYJSTOPHOI YCTaHOBKH ISt
cTaHaapTHoi Temneparypu ekcruryaranii (20°C) rapaHTye BUAUICHHS BOJHIO HE
oimpmre 10 Mt / Ha 1 A - TO €MHOCTI KOKHOTO €IeMEeHTa Ha Micslb. Takuit obcsr
razy BiJ] aKyMYJISITOPHOI YCTaHOBKH MOXK€ OYTH PO3CISIHUH 1O OE3MEeYHOro PiBHS
KOHIICHTpAIIii BIJIMOBITHOK MPUPOIHOIO BEHTW A€, OHAK NP HAMpy3i 3apsay
(abo mimg3apsay) 2,4 B/en oOcsar Buminerds BoaHo Moxe nepepummuta 300 mMit/A- o
JUISI KOXKHOTO €JeMEHTa Ha Micslb. Y LbOMY BHIAJKYy Pi3KO 3MIHIOIOTHCS YMOBU
BEHTHWJISAIIT YCTAHOBKU ¥ OaraTopa3oBo 30UIBIIYIOTHCS BTPATH BOJU. TOMY B MpoOIIECi
eKCIUTyaTalllii yCTaHOBOK T€pMETU30BaHUX aKyMYJATOPIB 3aBXKAU HEOOX1THO
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HOiATPUMYBATH 3 JAOCTATHHOIO TOYHICTIO HAMpYTy MiA3apsay, 3aJaHy BHPOOHHUKOM
JUISL TAHOTO TUIY aKyMyJsiTopiB. ExcrutyaTartiifai 3apsii He0OX1THO MPOBOJUTH TIPH
Takii ke Hampysi. TpuBalicTh BITHOBJICHHS 3HATOI paHillle EMHOCTI 3a TaKUX YMOB
3apsly HE MOBHHHA MEPEBUIILYBATU OJHOTO-ABOX TWXKHIB. [IpuckopeHi 3apsau, as
CKOPOYEHHS Yacy BIJIHOBJICHHS €MHOCTI YCTAHOBOK, MPUITYCTUMI (IIpH HAMpy3i, 110
He nepeBuinye 2,35 B/en), ane npu TakoMmy 3apsiii HEMUHYY1 TOAATKOB1 BTpATH BOJIU
1 OLJIBII )KOPCTKI YMOBHU BEHTHJISIT J71s 3a0€e3MeueHHs BUOyX00e3neyHoi poOoTH.

[Ipu ekcmyaTtamii yCTaHOBOK TE€pPMETH30BAaHHX AaKyMYyJSTOPIB  BapTo
BpPaxoBYyBaTH, 110 Yepe3 0OMEKEHY KIIbKICTh €JIEKTPOJIITY B aKyMYJIATOPaX KUTbKICTh
MOBHUX ITUKJIIB 3apsiy-po3psily CTAaHOBUTH BEIWYHHY, 110 He mepesuirye 150-250
pa3iB. BHacnigok 11b0ro, BUKOPUCTaHHS TAKMX YCTAHOBOK B YMOBaX YacCTHX PO3PAIiB
HEMUHYYE BeJle 0 PI3KOT0 CKOPOYCHHSI TEPMiHY CIyKOH. 3BiJICH BHUILTUBAE YMOBA
3aCTOCOBHOCTI YCTAQHOBOK T'€pPMETHM30BAaHUX aKyMYyJIATOPIB TMpU  HaAIHHOMY
30BHIIIHBOMY €JIE€KTPONOCTaYaHH1 — IEPEPBU B 30BHINIHHOMY €JIEKTPONIOCTAYaHHI HE
MOBUHHI IEPEBUILYBATH YaCTOTY OLIbIIIE OJJHOTO pa3y Ha TUKICHb.

Oco0IMBOCTI TEPMETHU30BAaHUX AKYMYJISITOPIB BapTO BPAaXOBYBaTH Ha CTali
BUOOpPY U KOMIUICKTAIlll, pO3MIIIIEHHS W MOHTaXy, a TaKOX TpPH BBEJCHHI B
eKCIUTyaTallilo aKyMyJIsITOPHUX YCTaHOBOK.

5.1. Buoip i koMIuIeKTyBaHHS

JUis KOMITJIEKTYBaHHs YCTAaHOBKU HEOOX1AHO B1IOMPATH aKyMYJISATOPHU 3 OJHIET
naprii, y TOMy 4HCII il JyUIs 3amacy Ha BHUMaJ0K MOXJIMBOI 3aMiHU HecnpaBHUX. [Ipu
[[OMY BapTO MPOCTEXKHUTH ICTOPII0 aKyMYJSITOPIB — JaTa BHUITYCKY, JlaTa W KpUTepii
B1THOBITIOBAHOTO 3apsiy MICJISI KPUTUIHOTO JIJISl JAHOTO THUITY aKyMYJISITOPIB TEPMIHY
30epiranHs, Temreparypa 30epiranas. Lli qani HEOOXiMHO 3HATH JJISl MPOTHO3YBAHHS
MOKJIMBOTO TEPMIHY CITy>KOH ycTaHOBKH. [Ipu Bi1O0pi HEOOX1THO 3BEPHYTH YBary Ha
CTaH 3OBHIIIHIX TIOBEPXOHb AaKyMYJSATOPIB: BIACYTHICTh 3AyTTA O0akiB, CIIJIB
cynbdary (6110r0 HaIBOTY) HABKOJO 3allO01KHUX KIIAMAaHIB 1 HA CTUKY KPHIIKHU 3
0akoM, CKOJIB 1 TpiluH 0aka i Kpuiiku. HasgBHICTh ITUX O3HAK MPU3BOJIUTH J0 TOTO,
0 MPU EKCIUTyaTallli aKyMyJSTOpIB MOPYIIEHI YMOBH PEKOMOiHAIlli KHUCHIO, IO
MOJKE€ MPUBECTH 0 MPUCKOPEHOTO BUXOJY aKyMYJSITOPIB 3 JIaay depe3 IiBUIICHY
BTpATy BOJU ¥ BUTOKY €JIeKTpodiTy. KpiMm ToTrO, Nnpu Big0Opi HEOOX1THUM CYIITbHUMA
KOHTPOJIb BEJIMYMHHM HAIMpPYTHd PO3IMKHYTOTO KOJia KOXKHOTO aKkymyJjsTopa. SKio
BOHA HUX4Y€ MIHIMAJIbHO JTOMYCTUMOTO 3HAYEHHS ISl JAHOTO THITY aKyMYJISITOPIB, €
IMOBIpHICTb 0€3MOBOPOTHOI BTPATH €MHOCTI. SIKIIO BEIMYMHA HAMpPYTrH OIU3bKa 10
MIHIMaJbHO NPUITYCTHMOI, MOAayblie 30epiraHHs A0 BBEACHHS B EKCILIyaTaIlllo
HEMPUITYCTUMO 0€3 POBEJCHHS BITHOBICHHS 3apsly aKyMYJISATOPIB.

5.2. Po3MillieHHS i MOHTAXK

Po3MmilieHHs] repMeTU30BaHUX aKyMYJISITOPIB MPU €KCILTyaTallii A0MyCKaeThCs
K Y BEPTUKAIBHOMY, TaK 1 B TOPU30HTAILHOMY MOJIOXKEHHSX, IO JI03BOJISI€ OLIBII
€KOHOMHO BHUKOPHCTOBYBATH IUJIOILY IiJl PO3MIIIEHHS €JEKTpOoycTaTKyBaHHA. [lpu
TOPU30HTAJILHOMY PO3MIIIEHHI FEPMETU30BAHUX aKyMYJIATOPIB, SKIIO HEMAE THIIUX
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MPUNUCAaHh BUPOOHWKA, aKyMyJATOPH TMOBHWHHI BCTAHOBJIIOBATHUCS TaKHUM YHHOM,
1100 MaKeTH eIEKTPOIHUX TUIACTUH 3aiiMa BEPTUKAIbHE TTOJI0KESHHS.

JUist  po3MIIIEHHST TEepPMETU30BAaHUX aKYMYJISTOPHUX YCTAaHOBOK MOXKYTh
BUKOPHCTOBYBATHCSI HACTYIHI MICI: BHAUICHI CIelialbHI MPUMIIICHHS a00 iXHI
JUJSTHKY JUIsT pO3MIIIEHHSI YCTaTKyBaHHS 3B's3Ky; Oarapeiini madu W KOHTEHHEpH,
PO3TaIllOBaH1 SIK ycepeAuHl OyIMHKIB, TaK 1 11032 HUMH; OaTapeiHl BIJICIKA y CKJIaIl
yCTaTKyBaHHS 3B'SI3KY.

HezanexxHo Big MICIS PO3MILIEHHS aKyMYJISTOPHUX YCTaHOBOK MOBHHHI
BHUKOHYBATHCS HACTYIHI 3arajbHi BUMOTH.

EnemMenTH  ycTaHOBKM  MOBMHHI OyTM  JOCTYNHI JJi  TOTOYHOTO
oOCITyroByBaHHS W BHUMIPiB, TOMY JOIIUIPHO BUKOPHUCTOBYBAaTH aKyMYJSITOPH 3
TOPIICBUM PO3MIIIICHHSIM BUBO/IIB.

EneMeHTH yCTaHOBKM TMOBMHHI OyTH 3axWIIEHI BiJ TMOMNaJaHHA CTOPOHHIX
IpeAMETIB, PIJIUH 1 3a0PYIHIOIOUNX PEUOBHH.

YcTraHOBKM TOBUHHI OyTH 3axHIIEHI BiJl BIUIMBY HENPUITYCTUMO HU3BKOI U
BHCOKOI TeMIIepaTyp HABKOJHUIIHBOTO CEPEIOBHUILA, PI3HUL TEMIIEPATyp €JIEMEHTIB
y CKJIaJll YCTAaHOBKHM IPH €KCIUTyaTallii He moBMHHA nepesuiryBatu 5°C.

3HIKEHA TeMmIeparypa €JEeMEHTIB 3HUXKY€E MiI04y €MHICTh YCTAaHOBKH MpHU
pO3psAIl ¥ 3HUXKYE 37aTHICTH BITHOBJICHHS €MHOCTI YCTAHOBKH TP 3apsijii. 3aHAATO
BHUCOKa TeMIlepaTrypa €JeMEHTIB MOXe iX YIIKOAWTH. TpuBasa HEOJHOPITHICTH
TEMIIEpaTypyu pI3HUX EJIEMEHTIB BeJe J0 MPUCKOPEHOI OE3MOBOPOTHOI BTpaTH
€MHOCT] YCTAaHOBKH ¥ JI0 3HMKEHHS TEPMIHY CITYKOU.

[Ipu po3milieHH1 YCTAaHOBKM MOBUHHI BUKIIIOYATUCS MEXaHIUHI HABAaHTAKEHHS
Ha EJIEMEHTH, 110 MEPEBUINYIOTh 3aJaHi 3HAYEHHS IS JTaHOTO THIy aKyMYJISITOPiB
BIJITOBITHO /10 TEXHIYHOI JOKYMEHTAIlil BUPOOHHUKA.

AKYMYJIATOPHI YCTaHOBKM HE CIiJl pO3MIIIaTh MOONM3Y JKepen BiOparii i
TPSICKH.

[Ipu po3mimieHHl aKyMyJSaTOPHHUX YyCTAaHOBOK Yy madax 1 BiJAcCiKax 3
€JIEKTPOYCTAaTKYBaHHSIM MTOBUHHI IOTPUMYBATHUCS HACTYITHI YMOBH: OaTapeiini madu
I BIJICIKM TIOBHMHHI OYTH 3aXHIICHI BiJ] YIIKOJKCHHS €JIEKTPOJITOM, Y BUMAAKY HOTO
BUTOKY, KHUCJIOTOCTIMKMM TOKPUTTSM; TIIOBUHHE OYTH BHUKJIIOYEHE JO0JATKOBE
HarpiBaHHs €JIEMEHTIB YCTAaHOBKM TEIUIOM, IO BUILISETHCS CYMDKHHUM 3 MICLIEM
PO3MIIIICHHSI YCTAHOBKU YCTAaTKyBaHHSAM; OaTapeitHi madu i BiJCIKK MOBUHHI OyTH
oOnagHaHl BEHTWISIIMHUMU OTBOpaMHU Il BUAQJICHHS Ta3iB, IO BUIUIIIIACS 3
€JIEMEHTIB YCTAaHOBKMA (KUIBKICTh 1 HEOOXiJHA TIUIONIA BEHTWISIIIHHUX OTBOPIB
MOBUHHI OyTH HE MEHITUMHU PO3PaXxOBAHUX); MaKCUMaJIbHA TOTY)XHICTh, CTIO’KHBaHA
Bix EXXVY akyMynaropHoio ycTaHOBKOIO MpH 3apsiai (6e3 3acToCyBaHHS MPUMYCOBOT
MPUTOYHO-BUTSKHOI BEHTHJISIIII1), HE TIOBUHHA TTepEBUIITyBaTH 3 KBT.

Ha >xanp, unnni [IpaBuia TeXHIYHOI eKCIUTyaTallli €JIeKTPOYyCTaHOBOK HE
MICTATh BUPA3HUX BUMOT JI0 PO3MIIIEHHS W BEHTUJIALII YCTAHOBOK T'€pPMETU30BAHMUX
aKyMYJISITOPIB SIK Yy €JICKTpUYHINA, Tak 1 B OyJiBEJIbHIH 1 CaHITapHO-TEXHIUHIM
gacTuHax. JloBoauThcs opieHTyBaTHCAd Ha Bumoru ctangapty EN50272-2-2001,
IPUIHATOTO €BPOINEUCHKUM CIIIBTOBAPHCTBOM.

Cnin TakoX 3a3Ha4WTH, 0 Iadu, SKI BUIYCKAIOTHCS BITYM3HSIHOIO
IPOMHCIIOBICTIO, 1 BIJACIKM JUISI  PO3MIIIEHHS YCTAaHOBOK T€PMETH30BAHHUX
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aKyMyJISITOpIB He 3a0e3MeuyloTh BUMOT PO3MIIIEHHS W BEHTWIALII, mepeadaueHux
crtangaprom EN50272-2-2001, 1 BuMararoTh 10pOOKH.

VY KOMIUIEKT MOCTaBKM T'€pMETHU30BAaHUX AaKyMyJATOPIB MOBHHHI BXOJMUTU
nepeadavyeHi CYINPOBIIHOK JTOKYMEHTAIIEI0 MDKEJIeMEHTHI 3'€JHyBayl, a TaKOX
OosiTh, mIaiibW ¥ 3aXUCHI KOBMAYKH HAa BUBOJAM aKyMYyJsTOpiB. ['epMeTn3oBaHi
aKyMYJISITOpH, [JIs1 3a0e3MedeHHs yMOB BEHTWJIALII, HEOOXITHO PO3MIIIyBaTH Ha
crenaxax (y BIJACIKax) 13 3a30pOM, 3a3HAUYCHMM B I1HCTPYKIi BHUpPOOHUKA W
O0OyMOBJICHUM JIOBXHHOIO MDKEIEMEHTHUX 3'€nHyBauiB. [linTskKy OONTIB BHUBOIIB
aKyMyJISITOPIB BapTO POOUTH 13 3yCWUISIM, HE MEPEBHUILYIOYHM 3a3HAUYECHOTO B
IHCTpYKLIi BUpOOHMKA (Taki 3'€JHAHHS y 3MalleHHI HE MaloTh NMoTpedu). OnHak,
AKIIO LI aKyMyJSTOPH PO3MIIIEHI B aKyMyJsSTOPHOMY TMPUMIIIEHHI pa3oM 3
aKyMyJIsITOpaMU  BIAKPUTOTO THITy, Miclsl 3'€JHAHHS TOBHHHI OyTH 3Ma3aHi
BaseiHoM 1 nepioauvHo (1 pa3 Ha pik) KOHTPOJIIOBATHCS.

MakcuManbHUM  Tiepepi3 1 KUIBKICTh  KIHIIEBUX KaOemiB (IIMH) A
nigKI0ueH s yeTanoBkU 10 EXKY He moBUHHI MEpeBUILYyBaTH 3HAYEHb, 3a3HAUCHHUX
BUPOOHHUKOM aKyMYJISITOpIB, 1100 HE MEPEeBUIIMTH MNPUIYCTUMOIO MEXaHIYHOIO
HABaHTA)KEHHS HAa BUBOJIM aKyMYJISITOPIB.

5.3. BBeneHnnd B Jiro

JUis yCTaHOBOK T€PMETH30BAaHUX aKyMYJSATOPIB 3aCTOCOBHI HACTYIHI BUIH
3apsiy: 3apsii mpu crabimizaimii miAg3apsiaHOT Hampyrw; TPUCKOPEHHM 3apsia mpu
cTabimi3artii maIBUIEHOT HAPYTH; 03P i 9ac 30epiraHHs.

3apsn  YCTAaHOBKM T'€pPMETHM30BAaHUX aKyMYJSATOPIB Ui BBEICHHS B
eKCIUTyaTallil0 MpU Hampysi mocTiiiHoro miazapsny U.,; poOnsaTts 3a rpadikom Ul
(puc. 5.1) mpu oOMeKeHH1 MEePBICHOTO 3apsIHOTO CTPYMY 3apsIHUX IPUCTPOIB Ha
piBHi 0,3C;( (K110 BUPOOHUKOM HE 3a3HAYCHUM CTPYM OOMEKEHHS).
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Pucynok 5.1 — 3apsiiykeHHsI repMETU30BaHUX aKyMYJIATOPIB
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[Tepen 3apsimoM ycTaHOBKA IMOBHHHA OyTH BUTpPHMaHa HE MEHIN 6 TOIWH IS
BUPIBHIOBAHHS TEMIIEPaTypH €JIEMEHTIB 3 HABKOJIMIIHIM CEPEeOBUIIEM MPUMIILIEHHS
(magu), e BoHa Oyjae eKkcruryaryBatucs. Ko Temreparypa B MPUMIIIECHHI
nepeObyBae B miamaszodi Bix 18 mo 25°C, BuXiJHa Hampyra 3apsJIHUX MNPUCTPOIB
YCTAHOBIIIOETbCSI ~ PIBHOIO  HOMIHAJBHOMY 3HAYEHHIO MIA3apAIHOT  HANpyTu
Uwss = Uy, - 1, ae Uy, — 3a3HaUu€Ha BUPOOHUKOM HANpyTra mia3apsay s JaHOTO TUITY
akymyJsTopiB. Ilpu TpuBamomy BiOXWJIEHHI TeMIiepaTypH BiJ 3a3HAUEHOTO BHILE
Aiana3oHy, HEOOXiJHAa KOPEKIis MiA3apsAaHOi HAmpyrw 3TiTHO JaHUM BHPOOHHKA.
TouHICT, MATPUMKHA BEIWYWHU TMIA3apSAAHOI HANPYTH TpU 3apsaial ¥ miazapsiii
YCTAaHOBOK TI'€PMETH30BAaHUX AaKyMYJISTOpIB TOBHHHA OyTu He Outbmie *1 %.
O3HaKOoI0 3aKIHYEHHS 3aps/ly YCTAaHOBKM TaKUM PEKUMOM € 3HUXKEHHS 3apsiIHOTO
CTPYyMy A0 BEJIWYMHU, MEHIIOi 1 MA/A - rojg HOMiIHaJIBLHOT €MHOCTI €JIEMEHTIB, 1 ii
cTabumi3aIlis MPOTIroM OCTaHHIX 3 TOAMH 3apsiy.

[lpu HEOOXIMHOCTI IIBHJIKOTO TIPUBEIACHHS YCTAHOBKH TE€PMETU30BAHUX
aKyMyJISITOPIB y 3aps/PKeHUN CTaH 32 OOMEXEHHMU Yac, MPUITyCTHME 3aCTOCYBaHHS
3apAIHUX NPUCTPOIB 3 XapaKTepUCTHKOIO 3apany [U (puc. 5.2).

U1
A

3apsia Iinzapsg

U P santll U
36 /

IO6M T T T T T

(2,35n) B

Pucynok 5.2 — IlpuckopeHnuii 3apsia

3aps LUM pexXUMOM (puc. 5.2) NpoOBOAATH Y ABA KPOKHU:

— Ha MEPIIOMY KPOIIl 3apsij YCTAaHOBKHU MPOBOASTH CTPYMOM, OOMEKEHUM Ha
piBHi (0,1-0,3) C;p 10 nocsirHeHHs Hanpyry Ha Oatapei Benuunnau 2,357 - B;

— Ha Jpyromy Kpolui Ao3aps] NPOBOJATh NPU HANpy3l 3apsAHUX NPHUCTPOIB,
piBHIM Hanpy3i nocTiiHOTo MiA3apsany U

[H1m kputepii 3apsay Taki XK, K OpH cTabLTI3a1i] TiA3apsaIHOT HAPYTH.

Crana BenMuMHA CTPyMy CKJIany (TpUBAJIOrO MiA3apsily) AYKe 3aleKUTh Bij
TEMIIEPATYpPU HABKOJUIIHBOIO CEPENOBUINA MICLSI PO3MILIEHHS aKyMYJISTOPHOI
YCTAaHOBKM ¥ TOBMHHA BKa3yBaTHUCA BHUPOOHUKOM JJii KOHKPETHOTO THUILY
aKyMYJIATOPIB.

[lepen BBenEHHSM YCTAaHOBKM B E€KCIUTyaTallll0 MPOBOAATH ii KOHTPOJIHHUIA
po3psaa crtpymom 10-rogmaHOTO pexkumy 0,1C;, abo iHIIMM CTPyMOM, HAWOIIBII
OMM3BKUM /10 OUYIKYBaHOTO CTPyMYy HaBaHTa)KEHHS, J0 KIHIIEBOI HAmpyrw pO3psiay
YCTaHOBKH (OTPUMAHOTO BiJ] MHOKEHHS 33JJaHOTO BUPOOHUKOM [JIsl JAHOTO PEKUMY
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KIHIIEBOI HANpyTd pO3psAIy €JIEMEHTIB Ha YMCIO €JIEMEHTIB B YCTaHOBII). SKIo
BUPOOHUKOM 3aJjaHa KiHIIEBA PO3psIHA HANpyra OKPEMUX EJIEMEHTIB MpHU PO3psli
YCTAaHOBKH, HAMPUKIHII PO3PSATY KOHTPOJIOIOTH HAMPYTY BCiX eleMeHTIB. DakTUYHO
3HSTA 3 YCTaHOBKM €MHICTh C JOpIBHIOE JTOOYTKY CTPYMY pPO3psily Ha TPUBAIICTbH
po3psay. Po3psin ycTaHOBKM MPUIMHSIOTh, SKIIO HANPyra YCTAaHOBKU (2 HE OKPEMOTO
eJeMeHTa B 11 ckiaji!) Jocsria KiHIEBOro 3HAYEHHS pO3psAay AJIS JAHOTO PEKUMY
a00 3 YCTAaHOBKH 3HSTA KUJIBKICTh €JIEKTPHUKHU, IO TOPIBHIOE HOMIHAJIBHIN €MHOCTI.

S0 cepemHs Temmeparypa €IEKTPOJNITY (MOBEPXHI TepMETH30BaHUX
aKyMyJISITOpIB) MpU PO3pSAl BiApi3HAEThCA BiJ Temmeparypu mnopiBHsSHHS 20°C,
pOOJIATH NepepaxyBaHH EMHOCTI Ha 1[I0 TEMIIEPATYpy:

C,

o
Ca 1+2(t-20)

7ie t — cepeiHs TeMIepaTypa eJIeMEHTIB MPU PO3Psil; Z — TEMIIEPATYPHUN KOSDIIIEHT

€MHOCTI, uncenabHo nopiBHIOI0uMiA 0,006 a6o 0,01 1/°C mpu pexxumax po3psay OiabIi

a00 MeHII 1 roWHHU BIAIOBIIHO (IKIIO HE 3a3HAYEHO 1HIIIOTO).

HaBenena emuicts C, yCTaHOBKH 3a pe3yJibTaTaMU MEPIIO PO3PSAKU MOBUHHA
Oytu He MeHImow 95% Bin 3amaHol BUPOOHWKOM BEIMYWHUA €MHOCTI JUIS IHOTO
PEXKUMY PO3PSNY, @ CepeHs] BEJIMYMHA HAMPYTH €JIEMEHTIB YCTAaHOBKHM HAIPUKIHIII
pO3psly MOBUHHA OYTH HE MEHIIIE 3HaU€Hb, 3a3HaYCHIUX BUPOOHUKOM.

[lo 3akiHYeHHI KOHTPOJILHOTO pO3pSAY, YCTaHOBKY ©0€3 3BOJIKAaHHS
3apA/KAIOTh OJHUM 3 MEePEepaxoOBaHUX BHUILE PEKHUMIB. 3 MOSBOIO O3HAK 3aKIHUEHHS
3apsiTy BUMIPIOIOTh HAMPYTY €JIeMEHTIB (MOHOOJIOKIB).

[lepen BBemeHHSIM y [0 AaKyMYJSTOPHY YCTAHOBKY KOPOTKOYAacHO
(ma 10-15 xB) miamarOTh PO3PSAYy CTPYMOM, MaKCHUMajIbHO MOJIMBUM IS
KUBJISTYOTO HABAHTAKEHHS, MiJ 4Yac SKOTO MEpPEeBIPSIIOTh SKICTh BCIX 3'€JHAHb 3a
NPUITYCTUMUM CTIaJIaHHSIM HAPYTH W HarpiBaHHS.

Ha akymynmaropHy yCTaHOBKY, KOTPy BBOIATh y [0, 3aBOJSTH
aKyMYJISTOPHUH KypHaj. Y TepIry 4epry B HbOTO 3aHOCATHCS JIaHi BBITHOTO 3apsiy,
pe3yNbTaTH KOHTPOJBHOTO PO3pALy W HACTYMHOTO 3apsy Iepel BBEACHHSM
YCTaHOBKH B €KCILTyaTallilo.

TepMmin ekcmyartamii aKyMyJSTOPHMX YCTaHOBOK 3aJie)KHTh BiJ SIKOCTI
3aCTOCOBAHUX aKyMYJSTOPIB, MPABUJIBHOCTI OOpaHUX PEXHUMIB 3apsiay yCTaHOBKH,
3aKJIaJIeHUX MpU MPOEKTYBaHHI, 3a0€3MEUCHHS 3aJJaHNX BUPOOHUKOM OOMEXKEHb IpU
eKCIUTyaTallliHUX po3psAfax 1 HACTyMHUX 3apsAaX YCTAaHOBKM, B SKOCTI K
CBOEYACHOCTI I1XHBOTO TEXHIYHOTO OOCIYroBYBaHHS, a TaKOX BIJl JOTPUMaHHSA
HEOOXITHUX KJIIMaTUYHUX YMOB, IO BUMAraroTbCs s 3a0e3MeuUeHHs 3aJaHOro
BUPOOHUKOM TEPMIHY CITYKOH.

[Ipu BUOOP1 TUITy aKyMYJISITOPIB JIy>KE€ BaXKJIMBO BPAXOBYBATH, V AKUX YMOBaXxX
BOHU OYIyThb €KCILUTYyaTyBaTHUCH.

Bubip pexxuMiB 3apsily yCTaHOBKH BU3HAYA€ThCS HACTYMHUMH KPUTEPISIMH:
SKICTIO 30BHINTHBOTO EJIEKTPOIIOCTAYaHHS O0'€KTa EIEeKTPO3B'SI3Ky; HEOOX1THOIO
BEITMYMHOIO MOTPIOHOTO aKyMYJISTOPHOTO Pe3epBY; (YHKIIHHUMH MOKJIMBOCTSIMHU
3aCTOCOBAHOTO BUIIPOCTYBAJIBLHOTO YCTATKYBAHHS.
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[Ipu HamexHI SKOCTI 30BHIIIHHOTO €IEKTPONOCTaYaHHs, HAaKpaIluM BHIOM
3apsily YCTAaHOBKM € 3aps]l Mpu cTadumizamii mia3apsaHoi Hampyrd sSK HalMEHII
MIKIJUIMBUN 711 TIPOJIOBXKEHHS TEPMIHY CIIY>KOU. SIKIIO B 30BHIIIHBOMY €JIEKTPO-
MOCTauaHHI 00'€KTa EJEKTPO3B'SA3KY, 3a JAHUMH CIOCTEpPEKEHb, CEpelHs 4YacToTa
nepepyuBaHb IMEPEBUINYE OIUH pa3 Ha TWXKICHb ab0 SKICThb €NEeKTPONOCTaYaHHS
OPUBOJUTH O YAaCTUX 3a TPUBATICTIO (OUIbIIE TOAWHU) BIIKIIOYEHb BUIIPSIMHHUX
OPUCTPOIB 3 TEPEXOJOM HABAHTAXKEHHS Ha JKUBJICHHS BIJ aKyMYJISTOPHOI
YCTaHOBKH, HEOOX1THO BUOMPATH OJHH 3 PEKUMIB 11 IPUCKOPEHOTO 3apsTy.

YV yux eunaokax He pexomMeHOYEMbCS GUKOPUCNOBYBAMU 2EPMEMU30BAH]
akymyasmopu, TOMy IO TPH YacTUX 3apsaax MiJBUIICHOI0 HAMPYrol B HUX PI3KO
3HIKY€ETHCS TEPMIH CIY)OH uepe3 0e3M0BOPOTHY BTPATY BOJIU.

Benuunna akymynsiTOpHOTO pe3epBy (HOMIHaJIbHAa €MHICTh YCTaHOBKH)
BUOMPAETHCS  3aJIKHO Bl  KAaTErOPIMHOCTH  €NIEKTPONOCTauyaHHsA  00'ekTa
CJIEKTPO3B'A3KY 3 YpaxyBaHHSAM 3aJaHOTO TMPUITYCTUMOIO J1ala3oHy 3MIHU
TEeMIIEpaTypyu HABKOJMIIHBOIO CEPEOBUIIA B MICHAX PO3MIIICHHS YCTAaHOBKH I
gac ii eKcIuIyarari.

Bunpsimue ycratkyBanns B ckiani EXKY, 3 ypaxyBaHHSM pe3epBy, MOBUHHE
MaTH BUXIJHY MOTYXHICTb, IO TMEPEBUIIYE HOMIHAJIbHY MOTYXHICTb, CIOKHUBaHY
HaBaHTaXEHHAM P, Ha 10-25%. HectabuibHICTh BUXITHOT HANPYTd BHUIPSIMHHUX
IPUCTPOIB IMOBUHHA 33/I0BOJILHATH HEOOX1HE 3HAYCHHS HECTAOUIHLHOCTI MiA3apsIAHOT
HAIpPyTH, 337aH0i BUPOOHUKOM Ui OOpPaHOTrO THUITy aKyMymsiTopiB. [ns Oinbmiocti
Cy4yaCHHX THWIIB TE€PMETH30BAaHUX AaKyMyJSITOPIB BEIWYMHA HECTaOlIBHOCTI
mi3apsiiHOT Halpyrd HE TOBMHHA TmepeBuinyBaTH =1 %. Ilpu HeoOXigHOCTI
BUKOPHUCTAHHSA TMPHUCKOPEHOTO PEXHUMY 3apsiay BUIPSIMHE YCTaTKYBaHHS MOBHHHO
MaTH MPUCTPOT aBTOMAaTUYHOT'O NMEPEMUKAHHS YCTABOK ITiIBULIICHOI HANIPYTH 3apsTy
i Hampyru mimzapany. KpiM Toro, BUOpSAMHI MPHUCTPOi MOBMHHI TaKOX MaTu
pEeryjloBaHHS OOMEXEHHsS CTpPyMy HaBaHTaXEHHs, IO 3a0e3mneuye 3ajaHe
BUPOOHUKOM OOMEXEHHS 3apsSIHOrO CTPYMY BHUPSJKEHOI YCTAaHOBKH TpHU
OJIHOYACHOMY  JKMBJIEHHI  YCTaTKyBaHHsS  €JEKTpO3B's3Ky. g  ycTaHOBOK
FEPMETU30BAaHUX  aKyMYyJATOPIB Ha BUJAUIGHMX JUISTHKaX MOPUMIINIEHb 13
€JIEKTPOYCTaTKyBaHHAM, y Iadax 1 BiJIciKax BUMPSIMHI MPUCTPOi, BUKOPUCTOBYBaHI
JUTSL 3apsily, TTOBMHHI MAaTH 3aXHCT, SIKUW HE JOIMYCKa€ CAMOYMHHOTIO IiJIBUILEHHS
BUXI1JHOT HAMPyTH, 110 MEPEBUIIYE HAMPYTY MOCTIHHOTO Mi3apsily YCTaHOBKHU.

5.4. TexniuHe 00CTIyroByBaHHS

Cucrema TEXHIYHOTO OOCIYrOByBaHHS MOBHMHHA 3a0e3MEUyBaTH CBO€YACHE
BUSIBJICHHSI HEOQKAHUX BIIXHWJICHb MapaMETPiB YCTAHOBKH Bij 3aJaHUX BUPOOHUKOM
3HAYECHb.

I3 kmiMatnuHMX (QakTOpiB HANOIIBIIT BaXKJIMBUM, IO BIJIMBAE HA TEPMIH
CITY)KOU YCTaHOBKH, € TeMIepaTypa, OCKIJILKH €JIeKTPOXIMIUHI MPOIECH Y CBUHIIEBO-
KHCJIOTHUX aKyMyJATOpax y 3HAuYHIM Mipl 3anexaTs Bij il BenuunHu. OCoOIUBO 11e
CTOCYETbCS  CKCIUTyaTallii  TepMETH30BaHUX  aKyMyIsaTopiB  (TIiABHUIIECHHS
TEMIIEPATypu aKyMyJSITOPIB MiJ 9ac ekcruryaTarii Ha koxHi 10°C mpuBOIUTEH 10
BIJIMOBIHOTO CKOPOYECHHS TEPMIHY CIY>KOU y JBa pasu).
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3amaHuii BUPOOHUKOM TEpMiH CIyXOM aKyMyJsATOpiB 1 IXHIX MapaMeTpiB
BIIHOCUTBCS A0 cranaaptHoi Temnepatypu 20°C (imomi 25°C). Ilpu po3MmillieHHi
KOHKPETHOT aKyMYJIITOPHOI YCTaHOBKM TeMIIepaTypa HaBKOJMIIHBOTO CEPEAOBHINA
IpH ii eKCIUTyaTallli 4acTo BiIPI3HAETHCS BiJl CTAHIAPTHOI, IPUYOMY BEIMYMHA IIHOTO
BIJIXWJICHHSI 3MIHIOETBCSI 3aJIEKHO BIJ MOpU poKy. ToMy mpu BCTaHOBIEHOMY Ha
JOBI'MM TEPMIH BIAXUJIECHHI TEMIIEpaTypy HaBKOJMIIHBOTO cepenonuina Bia 20°C s
3MEHIIIECHHS 11 BIUIMBY Ha TEPMIH CIY>KOM YCTaHOBKHU T'€pMETU30BaHUX aKyMYJISITOPIB,
HANpyTy MiA3apsAay Ha BHUXOJI BUIPSIMHUX MPUCTPOIB HEOOXITHO BCTaHOBIIOBATU
3TITHO 3aJaHUM BHPOOHHUKAMH TEMIEPATypHUM KoedillieHTaM JUIsi KOHKpPETHOTO
TUITy aKyMYJIATOPIB 1 KOPUTYBaHHS HOTro 3MIHCHIOBATH HE PiJlle JBOX pa3iB Ha PIK.
JlomyCKaeThCsl I71s1 TEeMIIEpaTyp, 10 KOJUBAIOTHCA MPOTATOM POKY B Mexax Bia 10 1o
35°C (aK1I0 11e 3a3Ha4eHO B MOTOKEHIN 3 BUPOOHUKOM CYMPOBIAHIN TOKyMeHTallii),
BCTAHOBJIIOBAaTH BEIUYHMHY HANpPYTU MiA3apsALy, SKii BIAMOBiAAa€ cepeqHidt poOouiii
TeMIiepaTypi Alana3oHy ii 3MiHH. PeKOMEHAy€eThCS BUKOPUCTaHHS BUIPSIMHUX
IPUCTPOIB, IO MAIOTh TEMIIEPATypHY KOMIICHCAIII0 HAMPYTH MIA3apay YCTaHOBKH.
Tpeba mie pa3 Harajmatd, 1O 3aCTOCYBaHHS TEMIIEPATypHOI KOMIICHCAIll JIMIe
MEBHOIO MIPOIO JI03BOJISE€ 3MEHIIWTH IIKIJIUBl BIUIMBU TeMIIEpaTypHUX CTPHOKIB,
aJie TTOBHICTIO 1XHIX HACJIKIB HE YCYBaE.

[Ipu excrutyaTalifHUX po3psaax 3a00pOHSETbCS 3HATTS 3 YCTaHOBKHU
KUIBKOCT1 €JeKTPUKH, 10 IMEPEBUIIYE 3HAUYECHHS €MHOCTI YCTAaHOBKU JJI CTaJOro
peXUMYy pO3psiay. 3a00pOHSETHCS TaKOX PO3PSA TMICHS JOCATHEHHS KIHIIEBOI
po3psaHoi Hanpyru ycTaHOBKH. [ iboro B EXKY 00'ekTiB enekTpo3B'sa3Ky, sSKi HE
00CTyTrOBYIOTHCA, 31 cTpyMoM HaBaHTaxeHHS 10 200 A TOBMHHI 3aCTOCOBYBATHUCS
OpPUCTPOi, M0 AaBTOMATUYHO BIAKIIOUAIOTh AKYMYJSTOPHY YCTaHOBKY BiJ
HABaHTA)XCHHS TpU 11 po3psAl 10 KIHIIEBOI HAMpPyrd i aBTOMATUYHO MiAKIIOYAIOTh
Oarapero Ha 3apsi P BIAHOBIEHHI poO0TH BUNIPsIMHUX MpUCTpoiB. B EXXVY 006'exTiB
€JIEKTPO3B'A3KY, 110 0OCITYTrOBYIOTh, @ TAKOXK IMPHU CTPyMax PO3psily YCTAHOBKH, IO
nepeBunyoTh 200 A, AOLUIBHO 3aCTOCYBaHHS MPUCTPOIB, 110 ABTOMATUYHO BIJIKITIO-
YaloTh YCTAHOBKY HAaIPUKIHIN po3psay. [ligkimtoueHHs po3psiIPKeHO! YCTaHOBKHM Ha
3apsia y mux EXXY HeoOxigHO poOuTH BpyUHY.

[ToTouH1 OrisiAM YCTAaHOBOK IE€PMETH30BAHUX aKyMYJSITOPIB MPOBOIATHCS B
MOPSIIKY, IO 3aJISKUTh BIJI CTPOKY IXHBOI ekcrutyaTtallii. Ha mouaTky excruryaTartii
HEOOX1THO IEPEKOHATHCS B TOMY, 1110 Harpyra 0e3nepepBHOrO Mii3apsiay yCTaHOBKU
nepeOyBae B MeXax, PEKOMEHIOBAHMX BHUPOOHUKOM, 3 YypaxyBaHHSAM CTajoi
TEMIIEPATypU MICLS PO3MIILIEHHS yCTaHOBKHU.

TemnepaTypa yCTaHOBKM T€pMETH30BAHUX AaKyMYJATOPIB BU3HAYAETHCS 3a
JaHUMH BHUMIpY TEMIIEpaTypu KOHTPOJBHHX €JIEMEHTIB ab0 MOHOOJIOKIB
TEPMOMETPAMH, 10 MPUKPITLTIOIOTHCS 10 CEPEANHU IIUPOKUX CTIHOK OaKiB HA yac HE
menmre 30 xB. I[lepen 3unTyBaHHSIM MOKa3aHb TEPMOMETPIB YCTAHOBOK, PO3MILIIEHUX
y madax 1 Biacikax mad, JuiboBl maHeai (aBepi mad) MOBUHHI OyTH 3aKpHUTI Ha
3a3HAYEHUM Jac.

[Ticnst 2-3-1000BOTO BCTAaHOBJICHOTO TEpiogy poOOTH YCTAaHOBKH B PEKUMI
TPUBAJIOTO MiA3apsily NPOBOJSATH TEPBUHHUN OTJSAN, 3a pe3yJbTaTaMU SIKOTO
(bIKCYIOTBCS pe3yJIbTaTH BUMIPY HalPyTH BCiX €JIeMEHTIB a00 MOHOOJIOKIB, 3arajibHa
HaIpyra akyMyJIsTOPHOI yCTaHOBKH 1 1i Temnepatypa. [Ipu 1iboMy ocoOnmBy yBary
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BapTO 3BEPHYTHU Ha BIAMOBITHICTH HAMIPYT OKPEMHX €IEMEHTIB (MOHOOJIOKIB) MeKaM
PO3KHUY, 3aJJaHIM BUPOOHHUKOM IS TIEPIIIOTO POKY €KCIUTyaTallii yCTaHOBKH.

[Tomanpmm OTNSAAM YCTAaHOBOK T'€PMETH30BAHUX aKyMYIATOPIB TMPOTITOM
eKCIUTyaTaIlii BapTo MPOBOJIUTH B TIOCIIIOBHOCTI i B 00Cs31, 3a3HaYeHUX y Tad. 5.1.

OOcsr mepeBipoK MpH 1HCIIEKTOPCHKOMY OTJIS/II YCTAHOBOK T'€PMETHU30BaHUX
aKyMYJISITOPIB TIPOBOJUTHCS BIAMOBIIHO 10 OOCSATY NEPEBIPOK MPHU MIBPIYHOMY
KoHTpomi (Ttabm. 5.1). [epmern3oBaHl aKyMyJISITOpU PEMOHTHO-HENPHUJIATHI,
eleMeHTH a00 MOHOOJIOKH, 0 BUNIIUIK 3 Jaay MiAJIsATatoTh 3aMiHi.

OCHOBHI NIPUYMHHU 3aMIHU:

— TOPYHIICHHS IITICHOCTI 0akiB (HAsSBHICTh TPIIMIWH 1 CKOJWH, 110 MPUBOISATH
710 BUTOKY €JICKTPOJIITY 3 aKyMYJISITOpa);

— 3HIDKEHHS €MHOCTI eJIeMeHTIB (MoHO0O10KiB) Hikde 0,8C, 10 3aKiHYCHHS
TEePMiHY CIIyKOu;

— HasBHICTH CHIIB BUTOKY EJIEKTPOJITY uUepe3 CTUK Oaka akymyJssTopa i3
KPHIIIKOIO, a TAKOXK Yepe3 MICIS KPIIJICHHs] BUBO/IIB 1 3aIMIO0DKHUX KJIalaHiB;

— 3HaAYHE 3yTTS CTIHOK OaKiB;

— TJBUIICHA HAMNpyra, 10 JIOBro 30epiracThCs Ha €JIeMEHTI/MOHOOJIOI, SKa
NepeBHIy€e BennunuHy 2,4 B y po3paxyHKy Ha OAWH €JIEMEHT, IPU CTAIIOMY PEKUMI
MOCTIHHOTO MiA3apsay YCTAaHOBKM 0€3 TEHACHIIIT 10 3MEHIIICHHS.

Tabmuns 5.1
Hepiomramicts OO0csr nepeBipok [TpumiTka
KOHTPOJTIO
1 2 3
{omicsunuii [TepeBipka Hanpyru TPUBAJIOTO Sxio napamerpu poOoOTH
nia3apsiiy yCTaHOBKH 1 HOTO EXY i1 ycTtaHOBKY B HOpMI
BIJIMOBIAHOCTI TEMIIEpATypH Ta HE 3MIHIOIOThCS MPU
YeproBiil mepesipili
IPOTATOM MiBPOKY,
JIOITYCKAEThCS HACTYITHY
nepeBipKy IPOBOAUTH 3
MEePIOIUYHICTIO OAWH pa3 y
KBapTal
HloxBapTaneuuii |[lepeBipka Hampyru TPUBAJIOTO SIK110 HANPYTH €IEMEHTIB
nig3apsay YCTaHOBKH 3 ypaxyBaH- |(MOHOOJIOKIB) 3HAXOISATHCS Y
HSIM MOT0 BIJMIOBITHOCTI TEMIIEpa- |MeXax PO3KHUIY,
TypH YCTAaHOBKH, BUMIPH HANPYTU |3a3HAYEHOT'O0 BUPOOHUKOM,
BCIX €JIEMEHTIB (MOHOOJIOKIB) IPOTSTOM ITIBPOKY, TO
HACTYTIHY NEPEBIPKY
JIOITYCKA€EThCS POBOAUTH
OJIMH pa3 y MiBPOKY
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3akiHueHHs Tao. 5.1

1

2

3

[TiBpiunuii

[lepeBipka HanpyTu TPUBAJIOTO
mig3apsay YyCTaHOBKH 3
ypaxyBaHHSM HOTO BiAMOBITHOCTI
TEMIIEPaTypH YCTAHOBKH, BUMipH
HaIPyTH BCIX €JIEMEHTIB
(MoHOOMOKIB). [lepeBipka MOMEHTY
3aTATyBaHHS OOJTIB KPITJICHHS
MC3. TlepeBipka HiTiCHOCTI i
BIJICYTHOCTI 3AyTTsI OaKiB,
BIJICYTHOCTI BUTOKY €JICKTPOJITY
Yyepe3 CTUK KPUIIKHU 3 OaKoM, a
TaKOX Y MICISIX KPITJICHHS
BUBOIIB 1 3aITO0KHNAX KJIalaHiB.
YuieHHs akyMyJIsTOPIB 1
BiIHOBJICHHSI aHTUKOPO31HHOTO
3MaIlEeHHS BIAKPUTUX
CTPYMOIIPOBITHUX YaCTUH

JI1s1 yCTaHOBOK 3
EKCIUTyaTaIifHUM PEKUMOM
po3psay 6inbire 0,5 ron
NIEPeBipKY 3aTATYBaHHS
6outiB KpirieHHss MC3
JOITYCKAETHCSI TIPOBOTUTH
OJIVH pa3 Ha PiK

Piunnii

PoGoTwu it mepeBipku B 00Cs3i
MIBPIYHOTO KOHTPOJIIO.
[TpoBeneHHST KOHTPOJIBLHOTO
PO3pSy YCTAaHOBKH

[Tpu HOpMaTEHOMY PO3KIIATI
HaTpyTH €JIEMCHTIB
(MOHOOJIOKIB) KOHTPOJIbHUI
PO3PSI TOIYCKAEThCS
MPOBOJIUTH OJIMH pPa3 y JiBa
POKH

['epMeTn30BaHi akymyJiasiTOpH, IO BUUIUIA 3 JAdy,

OaXxaHO 3aMIHATH

aQHAJIOTIYHMMHU 3 Ti€l X TapTii BUIYCKY 3 TaKUMU X YMOBaMH 30epiraHHs
exkcrutyartamii. [lpu3HadueHi ajisg 3aMiHM TE€pPMETHU30BaHI €JIEMEHTH W MOHOOJIOKH
HEOOX1THO TICHs J03apsiy BUTPUMATH Ha mifzapsai mpotsarom 6 mi6. Ilicis mporo
BOHM TIOBHMHHI OyTH MIIKJIIOYEHI B YCTAHOBKY, 3aMICTh THX, III0 BUMIILIA 3 JIamy,
IIPOTSATOM Yacy, SIKHHA He TIepeBUIIYye 48 To/I.

IIpu 30epiraHHi TEPMETHU30BAaHUX aKyMYJATOPIB TEPMIHY MPOBEIACHHS
YeproBOro JA03apsAay BU3HAYAIOTh 3T1HO Tao0. 5.2.
Tabnuis 5.2
AxyMysIsITOpH Yac 36ep1.raHH$1 70 4eproBoro
3apsiay(MIC) IPH TeMIEpaTypl
I"'epmeTusoBaHi 20°C 30°C 40°C
3 abcopOOBaHUM €JICKTPOJIITOM 6 4 2
I3 3arymieHum (reseBrM) eJIEKTPOITOM 15 8 4
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MoHTak 1 eKcCIUTyartaiisi aKyMyJIsSTOPHUX YCTAaHOBOK BHCOKOI Hampyru
MOB'sSI3aH1 3 BEJIMKOIO HEOE3MEKOI YpaKeHHS €JIEKTPUYHUM CTPYMOM, TOMY IiJ] 4ac
iXHPOTO MOHTaXy HEOOX1JTHO IOTPUMYBATHCh HACTYITHUX TTPABUII:

— MPU MOHTaX1 aKyMYJSTOPHUX YCTaHOBOK IMOBHMHHI OYTH BXKHUTI 3aXOIH 3
OOMEXEHHsI Hanpyru po30MBKOIO YCTaHOBKM Ha cekiii Hampyrowo g0 110 B,
3'€lHaHHA MDK SIKMMH BCTaHOBIIOIOTBCS B OCTaHHIO 4Yepry Iicis TMepeBIpKU
NPaBUWJIBHOCTI MOHTQXY MW 130JAIi1 CEeKI[iH; 130JIAMiAHI KPUIIKHA MDKCEKIIHHUX
3'eqnyBauiB (MC3) moBuHHI MaTH po3mi3HaBajgbHe (apOyBaHHS BiJ 3aXUCHHUX
Kkpumiok inmux MC3;

— BHKOHYBAaTH pPOOOTY Ha aKyMYJSITOPHUX YCTAaHOBKaxX BHCOKOi HANpPyTH
oHOMY (haxiBIEBi HE JOIMYCKAETHCS;

— mnpu poboTax 3 aKyMYJSTOPHHUMH YCTaHOBKAMH BHUCOKOI HAmpyTH
00OB'SI3KOBE 3aCTOCYBAHHS IHCTPYMEHTA 3 130JbOBAHMMH PYUKaMH, TICICKTPUIHHX
PYKaBUYOK 1 J1€JIEKTPUYHUX KHJIMMIB a00 KaJIoIT;

— MO 3aKiHYCHHI MOHTa)XY Ha BHJIHOMY MicCIll OaTapei MOBUHEH OyTH
HaHECEHUH Hamuc “AKyMyIsTOpHa OaTapes BUCOKOI HApyru’™.

[Ipu pobotax 3 akymyssiTopamMu TpeOa 3aBK]M MaM'sTaTH, 110 OCTaHHI MalOTh
Iy>K€ HU3bKUW BHYTPIIIHIN €IEeKTPUYHUMN Omip, TOMY IIPH BUIAJAKOBOMY KOPOTKOMY
3aMHUKaHHI, HaBITh Ha OJHOMY €JEMEHTI, BUHUKAIOTh BEJIUKI CTPYMH PO3PSIY, IO
MOXK€ CTaTH MPUYMHOIO CHJIBHMX OIKIB IMEpCOoHally, BUOyXy U BHUXOAy 3 Jamy
YacTUHU a00 BCi€l yCTAaHOBKHU.

[Tig wac exkcrumyaranii Bci MC3, sik mpaBujio, HOBHUHHI OyTH 3aKPHUTI IITATHUMH
130MsIiHUMH  KpUIIKaMu. [Ipw BUMipl Hampyrd €JIeMEHTIB, Al KOHTaKTyBaHHS
BHUMIPIOBAJIbHUX KIHIIIB MpUIaay 3 BHBOJAMHU €JIEMEHTIB, BapTO KOPUCTYBATUCSA
OTBOpPAMHM Ha 3aXMCHUX KpHIIKaxX (SKIIO BOHMU €). Y NPOTHBHOMY BHUIIAJIKY IIPH
BHMipaxX OJHOYACHO Tpeda 3BUIBHATH BiJl 3aXUCHUX KPUIIOK He Oinbiie nBox MC3.

[Ipu pobGortax 3 ycraHoBkamu, MC3 sKHX HE 3axUIICHI 130I0I0YUMU
KpUIIKaMi a00 TMpH 3HATUX 130JII0I0YUX KPHUILIKAX, 3a00pOHSETHCS BUKOPUCTAHHS
HE130JIbOBAaHOTO 1HCTPYMEHTA, a TAaKOXK HOCIHHS METaJeBUX OpacieTiB 1 KaOJIydoK.
Heo0xigH0 TakoX BUKJIIOUUTH MaAIHHS METaJeBUX MPEAMETIB Ha BIAKPUTI MeTaJeBi
YaCTUHU YCTaHOBKH.

Kpim Toro, po0GoTu, moB's3aHi 3 JAOTHUKOM METAJICBUX CTPYMOIIPOBITHUX
YaCTUH YCTAHOBKHM BHCOKOI Hampyru (KpiM BUMIPY Hanpyryu) MOBUHHI MPOBOJUTUCA
TITBKY TICJIS BiJKIIFOUCHHSI YCTAaHOBOK Bij HaBaHTaxkeHHs 1 EXKVY, 1 po30uBku ii Ha
Oe3MeyHi CeKINii 3HATTAM MDKCEKITIHHUX 3'€ THyBadiB.

[Tpu p060Tax 3 aKyMYJSTOPHUMH YCTAaHOBKAMH, IO nepe6yBaI0TL y HOpMaJlb-
HOMY PEeXUMI p06OTI/I (He 3apsmy), KOPUCTYyBaHHS IHCTPyMEHTaMH 1 npUIANaMH,
3MaTHUMH 3pOOUTH 1CKPOYTBOPCHHS, ITOBUHHE JOIYCKATHCS HA BIJICTaHi, IO
nepesunrye 0,5 M Bil BEHTWIALIMHUX TPOOOK 200 3am00DKHUX KJIalaHiB €JIEMEHTIB.

Sxmo Ha ycraHoBIi, a00 mnoOAU3Yy HeEi, HEOOXiJHE MPOBEJAEHHS pPOOIT,
3B'I3aHUX 31 3BapIOBaHHSM, NallKOI, BUKOPUCTAHHAM a0Opa3uBHOro a0 1HIIOrO
YCTaTKyBaHHS, 3/1aTHOTO BHUKJIMKATH 1CKPOYTBOPEHHS, YCTaHOBKAa MOBUMHHA OYyTH
BinkimroueHa Big EXXY 1 HaBaHTakeHHs Ha yBeChb Yac MPOBEACHHS poOOIT, a
IPUMIILICHHS Tepe]l MOYaTKOM POOIT MOBUHHE OYyTH IITYYHO MPOBITPEHE MPOTATOM
1 rox.
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30epiraHHsa repMETU30BAaHUX aKyMYJSTOPIB MOBUHHE 3/1MCHIOBATUCS B CYXHUX
IPOBITPIOBAHUX MPUMILIEHHSAX MPU TEMIIEpaTypl HABKOJIMUIIHBOTO CEPEIOBHUILA, IO
JOIYCKAETHCS AJIs JAHOTO TUIY aKyMYJISITOPIB, IPU IIbOMY TOBUHHA BUKJIFOYATHCS 1X
repMeTHYHa YKyIOpKa B TPAHCIIOPTHIM abo 1HIIIHA Tapi.

5.5. BUpoOHUKM CBMHIIEBO-KUCJIOTHUX AKYMYJIAATOPiB

HezaiiBum Oyzae mepeniunTy BUPOOHUKIB aKyMyJIATOpPHUX OaTapeil HalOuIbIn
BIIOMHX Ha HamoMmy puHKY. OauH 3 HaWOUIBIIMX Yy CBITI BUPOOHHKIB
aKyMyJsTOpHUX Oatapeil — amepukancbka komnatis Hawker Energy Products Inc.
(http://www.hepi.com), mo BxoauTh y rpymy EnerSys Inc., mo mnpaBy mninepa
MIPOIOHYE MIMPOKHUM CIIEKTP CHEIiali30BAHUX PIIIEHB IS TENIEKOMYHIKaIliH.

Axymynaropai 6arapei EXIDE Technologies BupoOHunrsa Himeuunnu
(http://www.exide.de) nmaBHO 1 m00pe BIIOMI ¥ TPOAAOTHCS I TOPTOBEIHLHUMU
mapkamu Absolyte, Classic, Marathon, Sprinter, Powerfit, Sonnenschein 1 Sunlyte
(http://www. networkpower.exide.corn).

Inma nimenbka kommadis Hoppecke (http://www.hoppecke.com) Takox
IPOIOHY€E IMHUPOKUM crieKTp Ab i TeleKoMyHIKaIiid 1 KOMITIOTEPHUX MEPEX —
cepii OSP.HC, OPz, OPz, OGi, OGi bloc, USV dry, FNC 1 Net.power.

Coslight Technology International Group Limited
(http://www.coslight.com.cn) — TpaHCHalIOHaJIbHA KOPIIOPALlisl 3 TOJIOBHUM O(iCOM y
['onkon3i, mo mae 11 migpo3ainiB B ycboMy cBiTi. BoHa poOuTh cramioHapHi
MPOMHUCIIOBI aKyMYJISITOPYA, TEPMETHYHI MPOMUCIOBI aKyMYJsTOpH, CTapTepHi
aKyMYJISITOPH, JITIEBI i HIKeIb-METaUI-T1IpUAHI O6atapei i T.1. [ng 3actocyBaHHS B
JBX i CEX pexomennytotses ii cepii GFM(z), GFM(C) 1 GFM(X).

KpiM Bumesrajganux, 4acTo B CUCTEMaxX MOCTIHHOTO CTPyMy 3aCTOCOBYIOTHCS
akyMyJsiTopHi 6atapei BupooHuntea CSB Battery (http://www.csb-battery.com). Ile
Bupo6Ou cepiit HR 1 HRL (BucokocTtpymoBi akymynsatopHi 6atapei) 1 MU (cnerianibHi
JIBOBOJILTOBI aKyMYJISITOPHI Oatapei i TeIeKOMYHIKaIlii).

TpeOa Big3HAauUTH, IO HA CBITOBOMY pUHKY OatapesiMu CSB KOMIIEKTY€eThCA
oinema yactuHa JIBXK mortyxkuictio no 10 kBA, Hanpuknazn, mxepena 6e3nepebiii-
Horo xuieHHs kommanii APC, Liebert.

[Iupoko Bimoma B Ykpaini ¥ mpoaykiliss kommanii Yuasa (http://www.yuasa-
battery.co.uk), mo Mae mpenctaBHuuTBa B Snonii # BemukoOputanii 1 € omgHuM 3
aipupyrounx y €spori BupoOoHukiB Ab.

VY xopeticekoi komnanii Unikor (http://www.unikor.com) /uist 3acTOCyBaHHS B
CEX Bupineni akymynsatopHi 6atapei cepii VI 2V. Ha BiTumszHaHOMY PHHKY, Ha
Kayb, 1€ HEJOCTATHHO TOIIMPEHI I HaJiiHI ¥ pa3oM 3 TUM HEIOPOTi JDKepea
KUBJICHHS.
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6. IV KHI AKYMVYJIATOPU

Jist  cucteM Manoi  €HEpPreTMKH, 30Kpema JUisl OpraHizallii  pe3epBy
CJICKTPOKUBIICHHS YCTAaTKyBaHHS CUIBCHKUX MEpEX €JEeKTPO3B'sI3KY 31 CTpyMaMu
HaBaHTAXXEHHA 10 25 A, MpoTsAroM 0ararbOX POKIB BUKOPUCTOBYBAIMCS aKyMyJisi-
TOpPHI YCTAaHOBKHM Ha 0a3i JYy)KHUX MPU3MATHUYHHUX HIKEIb-3QII3HUX (PIJIIe HIKEhb-
KaJIMi€BUX) eJeMeHTIB 1 Oartapeil. Ha BiaMiHY BiJ CBUHIIEBO-KHCIOTHOI CHUCTEMHU
JYXKHI aKyMyJSITOPH MOKYTh 30epiratd CBOIO HOMIHQJIBbHY €MHICTh TUIBKH TIpU
mifg3apsiani cTalbiai30BaHUM CTPYMOM, TOMY IO HE CHPHUIMAIOTh 3aps] MaluMU
CTpyMaMH TpHU MiA3apsii HU3bKOK CTaOLI30BaHOI0 Hampyror. Uepe3 Benwkuid
nepenajy MK 3HAUCHHSIMH HAmnpyrd aKyMyJSITOPHUX YCTAHOBOK MNpH MiA3apsialii
crabimizoBanum ctpymom (1,8-1,9 B/em) 1 KIHIEBUMH Hampyramu po3psiay
(1,0-0,9 B/en) Takuil pexxum 30epeKeHHS 3apsily YCTAaHOBOK Ha MIiANPUEMCTBAX
3B'SI3KY, K MPaBUJIO, HE BUKOPUCTOBYEThCS. HalfuacTilie BUKOPUCTOBYETHCS PEKUM
BMICTY aKyMYJISITOPHUX YCTaHOBOK JICSKOIO IT1JIBUIIICHOIO CTa011130BaHOIO HAIIPYTOIO
(mopsinky 1,55-1,6 B/en — nnsa wikenb-3amizHux 1 1,45-1,5 B/en — nns Hikenb-
KaJMIEBUX aKyMyJIATOpIB), aj€ HaBiTh IPH TAKOMY PEKUMI BMICTY uepes
HEMPUIHATHO BEJMKUM Nepenaj HampyTu MXK MiA3apsiioM 1 po3psiIOM aKyMYJISITOPHI
YCTAaHOBKHM, NPHU HAABHOCTI 30BHIIIHBOTO €JIEKTPONOCTAYaHHS, BIIIUISIOTHCS Bij
HABaHTAQXCHHA MW MIIKIIOYAlOThCA O€300pHBHO A0 HEl TIIBKM NpU 3HUKHEHHS
Hanpyru mepexi. Kpim Toro, s 3abe3neueHHs: MpUHHITHUX MEX 3MIHU HAIPyTH Ha
HABaHTa)XCHH1, PO3psA YCTAaHOBOK BeIyTh TUIbKM 10 Benumuunu 1,15-1,17 Blen.
[lepeBara 3acToCcyBaHHSI TAKUX aKyMYJSTOPIB — 3HAYHO HUK4Yl BUMOTH JI0 KITBKOCTI
JOMIIIOK B €JIEKTPOJIITI ¥ JOJMBY BOJHM, @ TAKOXK BIJICYTHICTH HE3BOPOTHOI BTpaTu
€MHOCTI aKyMYJIITOPIB MPU MIHOOKUX PO3PsIIax 1 HECBOEUACHOMY BiJTHOBJICHHI 3apsi-
ny. Jliama3zoH 3aCTOCOBYBAaHUX €MHOCTEH MPU3MATHUYHUX JIY>)KHUX aKyMYJSATOPIB MpU
€JICKTPOKUBJICHH] YCTAaTKYBaHHS MPOBITHOTO €lIeKTpo3B'si3Ky 28-150 A - roxa. Tep-
MIH CIy’)KOM TaKMX YCTaHOBOK, B 3aJIEXKHOCTI BiJl SIKOCTI OOCIyrOBYBaHHS, KOJH-
BaeThCs B Mexax 3-7 pokiB. OCTaHHIM YacOM YCTaHOBKHM IYXXHUX aKyMYJSTOPIB
BUBOJSTBHCS 3 €KCIUTyaTalii y 3B'A3Ky 3 HENPUIATHICTIO BUKOPUCTAHHS IS
€JIEKTPOKUBIICHHS €JIEKTPOHHHUX 3aC001B 3B'S3KY.

Jlns  opraHizaiii eJeKTPOXKHUBJICHHS TEPEHOCHUX 3aco0IB CTIIBHUKOBOTO
3B'SI3KY ¥ Pajlio3B'sI3Ky 3a MPHUHITUTIOM PO3PSTY-3apsiTy MTPOMHUCIOBICTIO PO3POOIICHI
Il BUITYCKAIOThCS TEPMETHUYHI HIKETb-KaIMIEBI aKyMYJIATOPHU U OaTapei.

IlepeBara Takux akyMmyJATOpIB: BIJACYTHICTb BUJUJICHHS Ta3iB, aepo30JIiB 1
CJIEKTPOJITY; TpUBaJe 30€pPEKEHHS Y PO3PAHKEHOMY CTaHi, y TOMY 4YHUCII MpU
HEraTUBHUX TEMIIepaTypax; BEIUKUN pecypc y pexuMi nukiyBanHs (10 400 mukiiB
IPOTATOM 5 POKIB); 3MAaTHICTh PO3PSAIKATUCS OUTBIIMMHU IMIYJIbCHUMU CTPYMaMH;
BHUCOKI MeXaHIYHa MIIHICTh 1 Mpale3IaTHICTh y IHUPOKOMY Jiara30Hl 30BHIIIHIX
THUCKIB 1 TEMIIEpaTYP.

Hominansna nHampyra enementiB 1,2 B. Jliama3oH eMHOCTEH IHCKOBUX
repPMETHYHUX HiKeTb-KaaMmieBux eneMmenTiB 0,03-0,55 A - rof, a MuIHAPUYHUX eTie-
MeHTiB 1 Oatapeit 0,18-6,0 A - rom. 3apsiia Takux aKyMYJSTOPiB, SK IPaBUIIO,
IPOBOAMUTHCS TOCTIHHUM CTPYMOM 3 KOEQIIIEHTOM TMepe3apsay B Mexkax
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105-150 % Bix 3HATOI €MHOCTI. KpiM KOHTpOJIO TPUBAJIOCTI 3apsay AOLIIBHO
3aCTOCOBYBAaTM KOHTpPOJb KIHIEBOI 3apsAHOI Halpyrd, OCOOJMBO NpU 3apsall 3
HiABUILIEHOK TEMIIEPAaTYypOI0 HABKOJUIIHBOIO CEPEJOBMILNA, OCKUIBKA TaKuM
aKyMyJISITOpaM BJIACTHUBE SIBUILE TEIJIOBOTO po3roHy. CyTh HOro mosjsrae B TomMy, 110
KOJIU aKyMYJISITOPU TOBHICTIO 3aps’KEHI, BEChb CTPYM 3apsily BUTPAyaeThCsl Ha
BUJIUIEHHS KHCHIO, YACTHHA SIKOTO PEKOMOIHY€EThCS M1 HAJJIUIIIKOBUM THCKOM 3HOBY
y BOAY 3 BUJAUICHHSAM TeIlla. AKyMYJSITOp MOYMHA€E HArpiBaTucs, a MOro Hampyra
3HIDKYBATHCS, 10 BeIe M0 30UIBIICHHS 3apsiIHOTO CTPyMy ¥ JaBHHOMOIIOHOMY
posirpiBy. [Ipu kiMHaTHIN TemmepaTypi TEIUIOBHI PO3TiH y TePMETHUHUX TYKHUX
aKyMyJIsITOpax MOYMHAETHCS MpH Harpysi 1,7 B/en. g akymyasTopiB 10MyCTUMUN
3apsij ctabinizoBaHoo Hampyroro 1,45-1,5 B/en, ogHak npu HU3BKHUX TeMIiepaTypax
TaKUi PEXUM 3apsAay BTpauae CBOIO €QEKTUBHICTh uepe3 3HAuHE 3HUKCHHS
3apsAIHOTO CTPYMY.
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3AK/IIOYEHHA

Ha panuii vac BIiACYTHIM enuHMN miaxig A0 BHOOPY yCTaTKyBaHHS
€JICKTPOKUBJICHHSI, 1110 JTO3BOJIIE MAKCUMAJIHBHO BUKOPUCTATH MOKIMBOCTI TOTO abo
THITIOTO THITY yCTaTKyBaHHS.

3pOoCTaHHS BapTOCTI TEJIEKOMYHIKALIMHOTO YCTAaTKyBaHHS, BaKJIMBOCTI 1
BapTOCTI mepeaaBanoi iHGopMartii i moB's3aHe 13 UM ITiIBUIIEHHS BUMOT JI0 SKOCTI
Ta HAJIAHOCTI EJIIEKTPOKUBJICHHS, BUMAaraloTh OUIBII 3Ba)KEHOTO, KOMIUIEKCHOTO
OiAX0Ay 10 THUTaHb BUOOpPY HE TUIBKM THUIY YCTaTKyBaHHsA abo ¢ipmu-
nocTayalibHUKA, ajle ¥ 3BaKEHOI OIIIHKM BCIX AacMeKTIB CKJIaJHOTO OpraHizMy,
Ha3MBaHOTO cUCTEMOIO enekTpoxkuBieHH (CEX).

[TinBumeHHS HAAIAHOCTI €JIEKTPOKUBIIEHHS y CBOIO YEPTy TICHO TOB'SI3aHE 3
e(heKTUBHUM OOCIIyTOBYBaHHSIM, a TaKOX CBOEYACHUM 1 SIKICHUM BiJHOBJICHHSM
MEePETBOPIOBAIILHOTO YCTAaTKyBaHHS W aKyMyJISITOpHOiI Oarapei, B OCHOBI SIKHX
JICKUTh 3HAHHS YCTaTKyBaHHS M 0COOIMBOCTEN CydacHUX OaTapeil.
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KOHTPOJIBHI IIMTAHHS

[TosicHuTH TNpU3HAYEHHS OKPEMHUX MPUCTPOIB, IO BXOJATH 1O CKIIATLY
CUCTEMH €JIEKTPOKUBIICHHS.

Po3mnoBicTy npo cucremMy cTaHAapTU3alLlli B EHEPreTHLll 3B'SA3KY.

Sxi cxemu nodyaosu EXXY 3acTocoByroThes B 11eit yac?

[lepeBaru it Hemomiku icHyrouux cxem EXKVY.

[Ipu3naueHHs OJIOKIB y  CTPYKTYpHI cXeMi  BHCOKOYAaCTOTHOTO
BUIIPSMIISTYA.

OcnoBHi poOoui ¢pynkuii EXVY.

Sk 311HCHIOETHCS. KOHTPOJIb OaTapei?

Oynkiii JIbXK 3MIHHUM CTPYMOM.

Kinacudikaris JIbXX 3MiHHEM CTpyMOM.

. HopiBusauus JIbXK 3MIHHHM CTPYMOM.
11.
12.
13.
14.

Ocnogni napametpu [IbXK 3MiHHUM CTpyMOM.

Kiacudikartiisi CBUHIIEBO-KHUCIOTHUX aKyMYJISITOPIB.

EnexTpuuHi XapakTepuCTUKUA CBUHIIEBO-KUCIOTHUX aKyMYJISTOPIB.

Sk 3IIACHIOETHCS BIPOBA/DKEHHS B JiI0 TE€PMETHU30BAHUX CBUHIIEBO-
KHCJIOTHUX aKyMYJISITOPiB?

Sk 3OIACHIOETBCS  TEXHIYHE  OOCIYrOBYBaHHS  T€PMETH30BAHHX
aKyMyJIATOpPIB?

Sxi mepeBaru My)HUX aKymMyJasaTopiB? O0iacTh IXHBOTO 3aCTOCYBaHHS.
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BUCHOBKHA

1. IntencuBHicTh BiiMoB EXKYVY 13 cekIiiioBaHOIO aKyMyJIsITOPHOIO OaTtapeero B
3HAYHIA MIpl 3aJIeKUTh B 4acy, MPOTATOM SKOTO aKyMyJIITOpHa OaTapesi MOKe
KUBUTH HABAHTAXKEHHSA MpPHU BUXOJl 3 JIaly JKEpesl 3MiHHOro crpymy. Tak, mpu
301bIIeHH] 1bOTO Yacy Bi 0 A0 3 roAuH, 1HTEHCHUBHICTh 3MEHILIWJIACS Ha J1Ba
NopsIKa.

2. 361IbLIICHHS] EMHOCTI aKyMYJISITOpPHOT O6atapel AJis )KUBJICHHS HaBaHTaKEHHS
MOHAJ 3 TOAWH MPAKTUYHO HE MPUBOAMTH O 3MEHIICHHS 1HTEHCHUBHOCTI BIiJMOB
EXYV.

3. IntencuBHicTh BimMoB EXKY mpakTudyHO HE 3al€XUTh BiA 4Yacy 3apsay
aKyMYJISITOpHOT OaTapei.
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TEJICKOMMYHUKALIMOHHBIX W  KOMITBIOTEPHBIX CHCTEM, MPHUBEACHBI OCHOBHBIC
TEPMHHBI M ONPEICICHUS, H3JIO0KEHbl CBEJICHUS O CHCTEME CTaHAapTH3aIuH,
pPaccMOTPEHBI BOIPOCHI SKCITyaTallid TePMETU3HUPOBAHHBIX CBUHIIOBO-KHCIOTHBIX
aKKyMYJIITOPOB, MPHUBEACHBI CBEACHHS O MPOM3BOAUTENSX HMCTOYHHUKOB Oecrepe-
O0IHOTO MUTAHUS MMOCTOSHHBIM M IEPEMEHHBIM TOKOM U aKKyMYJISITOPOB.
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BBEAEHHUE

Hctounukn OecrniepeboitHOTO MUTaHUS (UBID), o0ecIieunBaroIme
HENPEPHIBHYIO T0/1ayy MOTPEOUTENsIM HANpsDKEHUS C 3alaHHBIMU  TTapaMeTpaMH,
HaxoAsT UIMPOKOE IPUMEHEHUE B TEICKOMMYHHKAIMOHHBIX W KOMIIBIOTEPHBIX
UH(OPMAITMOHHBIX CUCTEMAX.

UBIl nOCTOSSHHBIM TOKOM TOJIYYWJIM HauOOJIbIlIee paclpoOCTpaHEHUE B
TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUSIX, IOCKOJIbKY OOJIbIlIasi 4acThb OKOHEYHOTO
o0opyoBaHus MOTPEOIIET UMEHHO TMOCTOSHHBIA TOK, MPUYEM psiia CTaHIAPTHBIX
ypoBHe# HampsukeHus (—60 B mis nmutaHus KOMMyTaTOpOB U aOOHEHTCKUX JIMHUIA,
—24 B nnist nutanus KaHanooOpasyroiieil annapatypsl; —48 B nis nutanus kommyTa-
TOpOB, BBIHOCOB U MSC uMnoptHbIx cuctem; +24 B 15 nutanus 0a30BbIX CTaHIUN
COTOBOM U TPAHKUHTOBOM CBSI3M).

OcHoBHOI MPUYNHOMN BbIOOpA MIOCTOSTHHOTO TOKa TUISt
TEJIEKOMMYHUKAIIMOHHON  anmapaTtypbl  SBJISIETCA  NPUMEHEHHE  KOHLEHIUU
AIIEKTPOINUTAHUSI, KOTOpas BO3HHMKJIA ¢ M300peTeHneM TenedoHa U UCIOJIb3YeTCs B
OTpaciu CBsI3M MO ced AeHb. Kak u3BeCTHO, MPUHILIMI PabOTHI Tele(oHa TaKoB, YTO
BOCIPUATHE YEIOBEUYECKOW pedH MPOUCXOAMUT C MOMOUIBI0 MEMOpaHbl MUKpPOQOHA.
CHauana afsg NUTaHUS MHUKPO(OHA HCMOIH30BAIMCh TaK HAa3bIBAEMbIE MECTHBIC
Oatapen, ycTaHaBIIMBaeMble HEMOCPEACTBEHHO B Tele(oOHHOM ammapare. 3aTeMm, B
koHIe XIX Beka MHKPO(OH CTan MUTATHCSA MOCTOSHHBIM TOKOM OT LEHTpPaJbHOU
CTaHIIMW, TAE€ CIEHUAIbHO JUIi J3TUX UEJe MOHTHUPOBAIACH AKKyMYJATOpPHAs
Oarapes. IMeHHO Takas cxeMa DSJIEKTPONUTAaHUS aOOHEHTCKUX alaparoB
ucrnonb3yercs: ceromus. CriaemyeT OTMETHUTh, YTO HOBOE OOOpYyAOBaHHE, TIO MEpe
CBOETO MOSBJICHHS HA y3JIaX CBA3U, TOXKE CTAIO IMOJy4aTh MUTAHUE OT UCTOYHHKA
Oecrniepe0oiTHOro MUTaHUS TTOCTOSIHHBIM HalPsKEHUEM.

Ha cerogusimauii nenp MBIl moctosHHBIM - HampsbkeHHeM Hanum  cebe
MHOXECTBO IPUMEHEHHWI, B YaCTHOCTH, UX HWCHOJIb3YIOT ISl TMHUTAaHUS CUCTEM
MMOKAPHOM, OXPAHHOM W aBapUWHOW CHUTHAJW3allMK, a TAKXKE OHHU IIOJIBb3YIOTCS
OOJIBIINM CIIPOCOM Y ONIEPATOPOB MOOUIILHOM CBSI3H.

B mocnegHee BpemMsi MHOTO pas3rOBOPOB BEIETCS O IIEPEBOJIE CETEBOIO
obopynoBanus Ha nutanue ot MBI mocTtosHHBIM ToOkOM. Bosbiioi uHTEpec K 3TUM
MCTOYHHUKAM BbI3BAH HECKOJIBKUMH MPUYUHAMM.

Bo-niepBrix, OypHOe pa3Butue cetn MHTEpHET, rio0ansHON HHGPACTPYKTYPOH
KOTOPOW SIBIISIIOTCSI  TEJICKOMMYHUKAIIMH, TOTPeOOBajIO0 OT OMNEPaTOpPOB CBS3U
pPa3MeCTHTh Yy ce0si COOTBETCTBYIOIIEE OOOPYAOBAHHWE — CEPBEPHI, KOMMYTATOPHI,
MapHIpyTU3aTopsl  T.1M. [1lo3TOMY BCTan BOMpoc 00 WX AIEKTPONUTAHUH, TTIOCKOJIBKY
OCHOBHOE 00OpYJIOBaHUWE MpeAnpusiTuii cBsa3u nonaydaer ero ot MBIl mocrosHHbIM
HaIlpsSOKEHWEM, a BBIINIEHA3BaHHBIC YCTPOMCTBA, KaK IPAaBWIIO, MUTAKOTCA OT CETH
NIEpEMEHHOr0 TOKa ¢ HanpspbkeHuem 220 B.

Bo-BTOpbIX, 0OJBIIOE BHUMAHUE YAENAETCA HAIEKHOCTH AIIEKTPONUTAHUSA
anmaparypbl, ¥ ¢ 3ToM TOUkM 3peHus MBIl mOCTOSIHHBIM TOKOM MpEICTABISIOT
ceppe3Hyr0 KoHKypeHuuto MBIl nmepeMeHHBIM TOKOM, MOCKOJIBKY OHU W3HA4albHO
OpUEHTHUPOBaHbI Ha OOecreYeHHe JOCTYIHOCTH YCIIYT CBSA3H, & 3TO MOJpa3yMeBaeT
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MaKCUMaJdbHO  BBICOKHE TpeOoBaHMsi K HaaexkHocTd. Jlms  oOo3HaueHUs
XapaKTEPUCTHUK HAJIEKHOCTU IIUPOKOE PACIIPOCTPAHEHUE MTOTYUNIIN TaK HA3bIBAEMBIE
“NeBATKN, T.€. OKA3aTeNb BEPOSITHOCTH OTKa3a CUCTEMBI B IpoleHTax. Hanpumep,
HaJIe)KHOCTh 99,9% (Tpu AEBATKM) O3HAYAET, YTO B CPEHEM 3a T'OJl 3Ta CHUCTEMA, B
OpUHIMIE, MOXET He padorath 8-9 wacoB. B CIIA Takas HaJle)KHOCTh CUMTAETCA
CTAHJAPTHOM  JUIsl  DJIGKTPUYECKUX  ceTed  “obmiero  mosb3oBaHus  0e3
JOTIOJIHUTEIIBHOTO PE3EPBUPOBAHUSI.

Ecnm craBuTCS yCTaHOBKAa pPE3EPBHOIO NMUTAaHUA (OU3ENIb-TEHEpPAToOp) U
ycTpoiicTBa  aBTOoMaTudyeckoro BBoga (ABP), TO HagekHOCTh  CHCTEMBbI
yBenuuuBaeTcsa 10 99,99 — 99,999, uto cocTaBiseT A0 5 MUHYT CPEIHETO BPEMEHU
oTKa30B B roja. Cuurtaercs, 4yTo B CPEAHEM CTOUMOCTh OJHOTO Yaca MPOCTOA
HEOOJIPILIOTO  caiiTa >3JEKTPOHHOM KomMepuuu coctaBiasier 1o 8000 momn/a
HEBOCITOJITHUMBIX YOBITKOB. [[7151 KpymHBIX on-line mMpoaaBmOB TakKWe MOTEPH MOTYT
nocturate 180 Teic. gos/u. Pa3BuUTHME TENEKOMMYHUKAUMOHHBIX CHCTEM,
KOHBEpPIreHIUSl CeTell Tepelayd JaHHbBIX M rojioca TpeOyloT MOBBIIICHHON
HAJICKHOCTH AJIEKTPONUTAHMUS.

KpatkoBpemeHnHbli nepedoii B oj1aye AIeKTPOIHEPTUH, MTaJICHUE UITU BCILIECK
HanpsDKeHUST MOTYT MPUBECTH K MHOTOMUJUIMAPIHBIM YOBITKaM, MOTepe LIEHHOU
uH(pOpMaIK, TTOpYE TaHHBIX U HEBOCIIOJHUMBIM MOpPaJIbHBIM H3JepkkaM. [TorTomy
y3Jbl CBSI3M C KPUTUYHBIM K TepedosiM MUTaHUsS OO0OpYyAOBaHHEM HYKIAIOTCS B
HAJIC)KHOCTH DJIEKTPOIIUTAHUS HAa YPOBHE HE MeEHee “IIecTH AEBATOK . Takas
HaJeKHOCTh TpeOyer He mpocto mnpumeHeHuss WbBIl, HO wu cobmomeHus
OTPEICIICHHBIX TPUHIIUIIOB UX MPOEKTUPOBAHUS U pacyerTa.

B MmeTonnueckoM mocoOuu MPUBENECHBI OCHOBHBIE TEPMHUHBI U OIpPEICICHUS,
M3JI0KEHBI CBEJICHUSI O CUCTEME CTaHJAPTU3AIMU B SHEPTETUKE CBSI3HU, PACCMOTPEHBI
MCTOYHHUKHU OecrepeOOHOr0 MUTAaHUS TMOCTOSHHBIM M TIEPEMEHHBIM HaIPsDKCHHEM,
4-1 paszzmen TOCBAILLIEH CBUHIOBO-KHUCIOTHBIM akKKyMyJiATOpaM, B 5-O0M paszene
oco0oe BHHMaHUE YAECJICHO BONPOCAM OJKCIUTyaTallud TepMETHU3UPOBAHHBIX
aKKyMYJISITOPOB, coAepkaTcs cBeneHus o npousBoautensax MBIl u akkymynaTopos.

B crnucke nuteparypsl IpUBEIECHBI HCTOYHUKH, KOTOPBIE MOMOTYT HE TOJBKO
OpU YCBOCHMM MaTepuana, HO M IpPU TNPOCKTUPOBAHUM U PACUETE CUCTEM
AJIEKTPOINUTAHUS, B YACTHOCTH, UICTOYHUKOB OecriepeO0HHOr0 MUTaHUsI.
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OCHOBHBIE TEPMHWHBI 1 OITPEJAEJIEHUSA

AKKymynsamop — 3T0 XUMHYECKUI MCTOYHUK TOKAa MHOIOKPATHOI'O AECHCTBUSL.
[Ipu paspsine akkymyJaTOpa XMMHAYECKasl SHEPIUsl aKTUBHBIX BEIIECTB, BXOJALIUX B
COCTaB KaTo/a, aHOAa W BJIEKTPOJIHUTA, IPeoOpazyeTcsl B ANEKTPUUYECKYIO SHEPIHUIO,
[P 3TOM AKTUBHBIE BELIECTBA INPEBpalIalOTCA B NPOAYKTHI paspsnpa. [Ipm 3apsne
AKKyMYJISITOpa MOJBOAMMAs 3JIEKTPUYECKAsl YHEPrUsl pacXxoayeTcsi Ha pereHepanuio
MPOJIYKTOB pa3psaa. B 3aBUCHMOCTHM OT cOcCTaBa 3JEKTPOJIMTA AKKYMYJISITOPBI
OBIBAlOT KUCJIOTHBIMU U IIEJTOYHBIMH.

Axkymynamopnasa epynna — JBa U 00Jee aKKyMyJIATOPOB, COEAMHEHHBIX
MOCIIEAOBATEIBHO I 00ecTeYeHHs] HEOOXOAUMOTO YPOBHS HATIPSKCHHUSL.

Axkymynamopnas 6amapesi — nBa U 0Oojiee aKKyMyJSTOPOB, COCIMHEHHBIX
[OCJIE0BATENbHO U (WINM) NapajulesbHO Il 00ecnedeHuss HEOOXOAUMOIO YpPOBHS
HaAIpPsHDKEHUS U TOKA.

Buinpsimumens — craTU4ecKkoe yCTPOMCTBO, IpeJHa3HAYeHHOE i Mpeodpa-
30BaHMS HANPSDKEHUSI IEPEMEHHOIO TOKA B IOCTOSIHHOE HAIPSKEHUE.

Buinpsamumens cmabunuzuposanHulil — CTATUYECKOE yCTPOMCTBO, MpeaHa3Ha-
YeHHOEe JUIs TNpeoO0pa3oBaHMsI HANPSDKEHUS I[EPEMEHHOTO0 TOKa B IOCTOSHHOE
HaIpsHKEHUE, MOAAECPKUBAEMOE € 3aJaHHOM TOYHOCTBIO.

Buinpawumensv  cunxponnviti —  BBIIPSAMHUTENb, B  KOTOPOM  BMECTO
MOJIYITPOBOJJHUKOBBIX THOJOB UCIOJB3YIOTCSI TPAH3UCTOPHI.

IIpeobpazosamensy nOCMOAHHO20 HANPAXCEHUs — CTATUYECKOE YCTPOMCTBO,
peIHa3HaYeHHOE AJIs IPe00pa30BaHUs TOCTOSHHOTO HANPsKEHUSI OJJHOW BEJINYHHbI
B HANPSDKEHUE ITOCTOSTHHOTO WK (M) IEPEMEHHOTO TOKA APYrOv BEJTUYUHBI.

Hneepmop  —  craTU4YeCcKOe  YCTPOMCTBO,  MOPEAHA3HAYECHHOE IS
npeoOpa3oBaHusl IOCTOSHHOTO HAIPsDKEHHUsS OJHOM BEJIMYMHBI B HAIPSDKEHUE
[IEPEMEHHOT0 TOKA IPYroil BEJIMYHHBI.

Konsepmop — cratnueckoe yCcTpOWCTBO, IIPEIHA3HAYEHHOE ISl IpeoOpa3oBa-
HUS IMOCTOSTHHOTO HAIPSDKEHUS! OJTHOM BEJIMYMHBI B TOCTOSIHHOE HAIIPSKEHUE APYron
BeNM4YMHBL. Kak mpaBuio, KOHBEPTOP COCTOUT U3 UHBEPTOPA U BBIIPSIMUTEIIA.

Cmabunuzamop  HanpsixceHus  (moxa) —  CTaTHYECKOE  YCTPOMCTBO,
o0ecrnieunBarollee MNOJJEpKaHUE HaAIpsDKEHUs (TOKAa) Ha Harpy3ke ¢ 3aJaHHOMN
CTETIEHbIO TOYHOCTH MPU U3MEHEHUH 1eCTAOMIN3UPYIOMUX (PaKTOPOB.

Koppexmop  koagpuyuenma mowHocmu — CTaTUYECKOE YCTPOMCTBO,
YCTaHaBIMBAEMOE MEXAY MCTOYHMKOM IEPEMEHHOIO TOKA U IOTpeOUTeneM,
CHWXKAIOLEE IIOSBJICHUE B CETU IIEPEMEHHOIO TOKA PEAKTUBHOM MOUIIHOCTH,
BBI3BAaHHOM JTAHHBIM MIOTPEOUTEIIEM.

[locTostHHOE yXKecToueHHe TpeOOBaHWW K MOTPEOUTENAM 3IIEKTPHUECKOU
SHEPrUM BBI3BAJIO HEOOXOIMMOCTb MPUHATUS CHELHUANBHBIX MEp U IMOATOJIKHYJIO
pa3paboTUMKOB OOOpYyHOBaHUSA K NPOPadOTKE pAa3IMUYHBIX BAPUAHTOB CXEM,
o0ecrnevnBarouX NOBbIMIeHHE KoddduiineHTa MOITHOCTH. CTaHIapTHBINA KOPPEKTOP
kodd¢unmenTa MOIHOCTH mpenctaBisier coboit AC/DC — mpeoOpazoBaTens ¢
IIMPOTHO-UMITYJIbCHOW MOIYJISILIAEH.

AC — alternating current — mepeMeHHbIN TOK.

DC — direct current — HOCTOSIHHBIN TOK.

Jlokanonas  wuna  numauus ——  CTaOWIM3UPOBAHHOE  HAMpPSIKEHHE,
UCIIOJIb3yEMOE B KAyeCTBE HAIpPSDHKEHUS NUTaHUS OKOHEYHBIX CTaOWMIM3aTOPOB
HaIpsDKEHUS Ha MECTax.
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Pacnpeoenennoe numanue — cm. JIokanbHas IMHA MUTaHUS.

Pacnpeoenenue moka (naepysku) — mnapauiebHOE BKIIIOUEHHE HECKOIBKUX
npeoOpaszoBatTeieil HampsHKEHUs ISl YBEJIMYEHUS BBIXOAHOW MOUTHOCTH, MPH ATOM
TOK Harpy3Ku pacupeesieTcs MexAy OTAEIbHBIMU TpeoOpa3oBaTeIsiMU PABHOMEPHO.

Hcmounux 6ecnepebotinoco numanus (MBII) — komIuiekc 000pynoBaHus IJis
IPOU3BOJICTBA WM TpeoOpa3oBaHMS M HAKOIUJICHUS DJEKTPUUYECKON SHEpruu,
npelHa3HAYeHHBIA [JIs1 oOecleyeHusl SJIEKTPONUTAHMS Harpy3ku C TpeOyembIM
KaueCTBOM OT HE3aBUCUMBIX HWCTOYHHUKOB DHEPIHM W  00ECICUUBAIOIINNA
Oecniepe0oITHOCTh MUTAHMSI IPU TIEPEXOIE OT OJTHOTO UCTOYHHUKA YHEPTUU Ha APYTOH.

Inekmponumarowas ycmanoseka (II1Y) — KomIuieke 000pyaOBaHUA,
npenHa3HAaYeHHBIN JJi1 peoOpa30BaHusl Pa3IuYHbIX BUIOB AJIEKTPUUECKON SHEPTUU
B DJIEKTPOIHEPTUIO MOCTOSHHOTO TOKa TPeOyeMOoro KauecTna.

Hcmounuk bOecnepebotino2o numauusi nepemeHHbiM moxom (UPS -
Uninterruptible Power Supply) — ycTpoicTBO, oOeclieunBaroliee NUTaHue Harpy3ku
OT BHEIIHEN DJJIEKTPOCETH, 3alIMIIAIONIEE HArpy3Ky OT HENOJAJOK B CETU H
UCIOJIb3YIOIIIEE JIJIsl aBAPUIHHOTO MUTAHUS SHEPTUIO0 aKKYMYJIATOPHBIX OaTapei.

Cucmema asnekmponumanus (COII) — KOMIUIEKC B3aUMOCBSI3aHHOTO
o0OpyIOoBaHUs, TpPEIHA3HAYCHHBIA JIsi TPOM3BOJCTBA WM MpeoOpa3OBaHUs,
nepenayu, HaKOIUJICHUS, paclipeesICHUs UM TOTPEOICHUS JIEKTPUUECKON SHEPTUH.

N3 npuBeneHHbIX onpeneseHuii BUaHo, 4yto 1Y u UPS saBndroTcs yacTHbIMU
ciyuyasimu UBI1, a UBII sBnsiercsa yactero COIL.

B cocraB obopynoBanus MBIl moryT BXOAHMTh: yCTpOMCTBa paclpeaesieHUs
NEPEMEHHOTO TOKA; BBIPSAMUTENM; YCTPOMCTBA PACIPENEIICHHS MMOCTOSHHOTO TOKA;
aKKyMYJISITOpHbIe  Oarapeu; TmpeoOpa3oBaTeldd IOCTOSHHOTO HANpsKEHUS B
MOCTOSIHHOE  HalpsbKeHWe  (KOHBEPTOPHI);  MpeoOpa3oBarelid  MOCTOSIHHOTO
HalpsDKEHUS B NIEPEMEHHOE HAINpPsUKEHWE (MHBEPTOPBI); YCTPOMCTBA  3allUTHI,
KOHTPOJISI, YIIPABJICHUS U CUTHAJIU3ALUY.

B cBoto ouepens UBII BxoaaT B cOCTaB 3JIEKTPOYCTAHOBOK OOBEKTOB JIEKTPO-
CBSI3H, BKJIIOYAIONIUX B CeOsl TAaKXKe: JIMHUM JJICKTpOIepeaun; TpaHCHOpPMATOPHBIC
MOACTAaHLIUU; COOCTBEHHBIC JU3EIIbHBIC JJIEKTPOCTAHIMU; HIEKTPUUECKUE CETH
TEXHUYECKUX TEPPUTOPUI M TOMEIIECHHUM; CHCTEMBbI 3a3eMIICHUS; CpPEICTBa
OCBEIICHUS; CUCTEMbI BEHTWIISILIUM ¥ KOHAUIIMOHUPOBAHUS; TUDTHI U JIp.

TpeboBaHus K HAJIEKHOCTH DJJEKTpOCHaOXeHUss U Oecriepe0oiHOCTH
ANEKTPONUTAHUS anmnapaTypbl CBSI3M YCTAHABJIMBAIOTCS BEJOMCTBEHHBIMU HOPMaMHU
TEXHOJOTUYECKOTO MTPOCKTUPOBAHHUS IO BUJAM CTAHIIMIA.

B 3aBucumocTH OT KaTeropuu OJJIEKTPOIPUEMHUKOB IO OOECIEeYEHUIO
HAJEKHOCTU DJIEKTPOCHAOXKEHMS [UJIsl KaXJOro BHUJA CTAaHUUNA ONpEesioTcs
KOJIMYECTBO BHENTHUX HWCTOYHUKOB JJICKTPOCHAOKEHUS;, arperatoB CoOCTBEHHOU
ANEKTPOCTAHIINM; TPYII aKKyMYJISITOPHOUM Oatapeu u Bpems pa3psjia OJHOM TPYIIIIbL.

[Ipu aBapuu BHENIHEH SHEPTOCUCTEMBI, JIEKTPOMUTAHUE OOBEKTOB CBSI3U OCY-
IIECTBIISIETCS. OT COOCTBEHHBIX AM3eb-3NiekTpuueckux cranuuii (JJ9C), a Bo Bpems
3amycka JI9C unm nmpu ee OTCYTCTBHH — OT PE3EPBHBIX aKKYMYJISITOPHBIX OaTapei.

[Ipu mMTenbHBIX MEepephIBaX BHEIIHETO SJEKTPOCHAOKEHUS Ha 00BEKTaX, HE
umeronmx cooctBeHHbIX [IDC, ux aneKTpocHabkeHne MOKET ObITh OPraHU30BaHO OT
nepenBuxubix JIOC. Ha kpynHbix cersx nepeaBwxkhHbie J[DC HaxomsaTcs, Kak
IPaBUJIO, HA IOCTOSIHHOM JE€XKYPCTBE.
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1. CUCTEMA CTAHJAPTU3ALIUN

B Hacrosiee BpeMs npakTHUuecku cpopMHUpOBajiach €BpOIEHCKas CHUCTEeMa
CTaHAapTU3ALIH.

OCHOBHBIMU ~ OpraHu3alMsIM{, TPUHUMAIOIIMMHU  CTaHAAPTHI, HMEIOIINE
MEPBOCTENEHHOE 3HaUeHue i oTpaciiu “CBsa3p’ B EBporie, sIBISIOTCS:

— ISO (The International Organization for Standardization) — MHCO,
MEXKJIyHApOJHAsi OpraHu3alus, NOpUHUMAKNas CTaHAapThl, HE CBSA3aHHBIE C
ANEKTPOTEXHUKOU;

— CEN (The Comite europeen de normalisation) — “EBponeiickuit UCO”;

— IEC (The International Electrotechnical Commission) — MexayHapoHas
anekTpoTexHuyeckas komuccusi (MIK);

— CENELEC (The European Committee for Electrotechnical Standardization)
—“EBponetickuit MOK”;

— ETSI (The European Telecommunications Standardization Institute) —
EBpormneiickuii MHCTUTYT CTaHJIapTOB B OOJACTH CBSI3H.

1.1. EBponeiickne U Me:KITyHAPOHbIE CTAHAAPTHI

CraHnapToB, WIpAOIIMX [EPBOCTENEHHYID pOJIb B SHEPIETHKE CBS3H,
HEMHOTO.

1. B o6mactu TpeGoBaHUl K MOCTOSTHHOMY TOKY neiictByeT cranmapt ETS 300
132-2 “Equipment Engineering (EE); Power supply interface at the input to
telecommunication equipment; Part 2: Operated by direct current (dc)”. Ctanmapt
JaeT omnpeneraeHne uHTepdeiica AIeKTPONUTAaHUs KaK TPaHULbl pa3aena mexay DY
(2JIGKTPONUTAIONICH YCTAaHOBKOM) M MHUTAEMOM amnmaparypor, s KOTOpOM
HOPMHUPYIOTCS TapaMeTpbl 3JeKTpodHepruu. s olecrieyeHuss COBMECTHUMOCTU
o0oOpyJOoBaHUsl 1O KaHajlaM [UTaHUS, OH BBOJAUT HOPMBI Ha IMyJbCallud U
AIIEKTPUUECKHUE IITyMbI, BHOCUMbIE 000PY/I0BaHUEM Ha UHTEP(ENC AIEKTPOIIUTAHUS U
IIyMbl Ha uHTepdeiice, TP KOTOPHIX 000pYAOBaHHE JOHKHO YCTOMYMBO pabOTaTh.
CraHaapT coaepKUT HEOOXOAMMBIE CXEMbI H3MEPEHUM.

2. 3azeMJIeHME U TOKOpACIpeAelieHUEe BHYTPU KPYMHBIX OOBEKTOB CBS3U
paccmotpenbl B crtangapte ETSI EN 300 253 v2.1.1 (2002-04) “Equipment
Engineering (EE); Earthing and bonding of telecommunication equipment in
telecommunication centers”. CTaHgapT paccMaTpuBaeT 3a3eMJICHUE U B3aWMHBIC
coequHEHUsT 000pyAOBaHUS O0OBEKTa CBA3M HAa CUCTEMHOM YPOBHE (3aHME, dTaXH,
CUCTEMBI 3a3€MJICHMS, pAacHpeleieHUE IEPEMEHHOTO U TMOCTOSHHOIO TOKOB,
ITIOCTPOECHUE NATUIIPOBOIHOM CETH).

3. TpeboBaHMSAM K 3JIEKTPOMAarHUTHOM COBMECTUMOCTH TMOCBSIIEH CTaHAApPT
ETSI EN 300 386 v 1.3.1 (2001 -09) “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Telecommunication network equipment; ElectroMagnetic
compatibility (EMC) requirements”. Cranmapt mnoapoOHO paccMaTpUBaET
IPUMEHUMOCTh K TEJIEKOMMYHHUKAIIMIOHHOMY, B TOM YHCIIE U K 3JIEKTPOMUTAIOIIEMY,
obopynoBanuto TpeboBanuid mo OMC, ykazaHHBIX B pa3JIMYHBIX CTaHJApPTax IO



78

OMC, omnpenenser OcoObI€ YCIOBUS HWCIBITAHUW JUIsi OOOPYIOBaHHS CBSI3U U
AIIEKTPOINUTAHUS, BUABl JKECTKOCTH HCIBITAHWNA, B YacTH HOPM, TpeOOBaHUU U
METOJI0B, OTCHIJIAET K KOHKPETHBIM CTaHAapTaM U PEKOMEHALHSIM.

4. Bce HeoOXoauMble TpeOOBaHUS K CBHHIIOBO-KHCIOTHBIM aKKyMYJISITOpaM
OTKPBITBIX M 3aKPBITBIX TUIIOB U METOJIbI UX UCIBITAHUI M3JI0KEHBI COOTBETCTBEHHO
B crangaprax [EC 896-1 u IEC 896-2.

5. Cranpmapt IEC 950 (EN 60950) paccmarpuBaeT oOiiue TpeOoBaHUS K
3NIEKTPO0OE30MaCHOCTH TEXHOJIOTMUECKOTO 3JIEKTPOOOOPYIOBAHHUSL.

1.2. TenaeHuuu eBpONECKOIl CTAHAAPTH3AIUI

Ecnu npocnennts pa3BUTHE €BPOINEUCKUX CTaHIAPTOB M HOPM 3a MOCJIEIHUE
10-15 net, TO MOKHO OTMETHUTH CIEAYIONIUE TEHICHIINH.

1. CrangapTel HOPMHUPYIOT  IapaMeTpbl  HMHTEPPEHCOB  Pa3IMYHOTO
o0opynoBaHus, T.e. THapaMeTpbl Ha CHUJIOBBIX CTBIKaX pa3JIMYHbIX YCTPOMCTB,
HEOOXOAUMBIE I UX COBMECTHOH pabOThl. DTO MO3BOJIAET MOCTPOUTH CUCTEMY
AJIEKTPONMUTAHUS U3 000pYAOBaHUS PA3IUYHBIX IMOCTABIIMKOB, KAaK PEOCHOK CTPOUT
nupaMuy U3 KyOukoB. B HOpMupyeMbIx napaMmerpax MHTEP(ENCcoB yxKe 3a710KEHBI
TpeOOBaHUS K COBMECTUMOCTH O00OpYyAOBaHUs (110 YPOBHIO 3JEKTPUUECKUX IIYMOB,
JOITyCTUMOMY THAIIa30HY U3MEHEHUI MUTAIOLIETO HANIPSDKEHUA U T. [1.).

2. CwmsryeHue W pauudoHanu3anusi TpeOOBaHUMW K  mapamerpam
ANEKTPOIUTAIOIIEr0 U NMuTaeMoro odopyaosanus. [llupokue npenensl TOMyCTUMBIX
M3MEHEHUN MHUTAIOIIET0 HANpPSDKEHUS IO3BOJSIOT HMCIHOJB30BaTh IPOCTYIO H
HAJCKHYI0 Oy(epHYyI0 CUCTEMY AJIEKTPONUTAHUS (KOT/Ia pe3epBHas aKKyMYJISITOpHAsI
Oarapes BKIIO4YeHa B napamiens ¢ DI1Y u Harpy3koil, 1 HEUCIPABHOCTH WK Tiepedon
BO BHEIIHEM 3yIeKTpocHaOxeHun OIIY He BAMAIOT Ha OecnpepbhlBHOCTh NMHUTAHUS
Harpy3kH), yBEJIMYEHHE JOIYCTUMOIO CYMMAapHOI'O YPOBHS JIEKTPHYECKUX LIYMOB
Ha MHTepdeiice  dJIEKTPONUTaHUs, IMpPH  KOTOPOM  JIOJDKHA  COXPAHATHCA
paboTOCIIOCOOHOCTh MUTAEMOT0 OOOpYNOBaHUS, TapaHTUPYET COBMECTUMOCTb
00Opy10BaHUs 10 LENSAM MUTaHUS U MTO3BOJIAET MOAKIIOYAaTh HOBOE 00OPYI0BaHUE K
y’K€ CYLIECTBYIOIIUM cUCTEMaM 0€3 OIaCeHMsI HapYLIUTh pabOTy 3TUX CUCTEM.

3. “Pa3zmexeBaHue” TEIEKOMMYHUKAIIMOHHBIX CTAHJAPTOB CO CTaHAAPTAMHU I10
AJIEKTPOMATHUTHON COBMECTUMOCTH. YacTtoTHas rpanuua pasmexeBanus 20 kl'm.
Jlns u3MepeHns: IyMOB U IyJIbCAlluM HanpspKeHus B auanaszoHe a0 20 kI’ moxer
OBITH UCIONB30BaH McopomeTp. M3mepeHuss MOryT OBITH MPOBEACHBI ONEPATHBHBIM
NepcoHAIoOM. boiyiee  BBICOKME YacTOTBl OTHECEHbl K  AJIEKTPOMArHUTHOM
COBMECTUMOCTH M HOpMHpYIOTCA craHgapramu no OMC. M3mepeHus B auamna3oHe
BBICOKMX YacTOT MPOBOASTCS aTTECTOBAHHBIM IEPCOHAIIOM C HCIOJIb30BAHHEM
CHEUaIbHOr0 00OPYAOBaHMUS.

4. CdopmupoBaics CISAYIOUMH MOPSIAOK: HPUHIATHE  EBPOINEHCKHUX
CTaHJapTOB TpeOyeT NPUBENCHUS HALMOHAJIBHBIX CTAaHJAPTOB CTPaH €BPOIEHCKOIO
cooOIecTBa B COOTBETCTBUE C HTMMHM HopMamu. [lpum mnyOnaukanum HOBBIX
oOLIeeBPONECICKUX CTaHAApTOB M HOPM YKAa3bIBaIOTCSI HEOOXOJIUMBIE CpPOKHU
NyONMKanUy aHaJOTMYHBIX HAIMOHAJIbHBIX CTAHAApPTOB M JaThl IPUBEJCHUS
HAllMOHAJIBHBIX CTAHIAPTOB B COOTBETCTBUE C €BPOINEHCKUMHU HOPMAMH.
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5. CymectByloT o00nacT, B KOTOPBIX MPEBATUPYIONIUMH  SBISIOTCS
HallMOHAJIbHBIE CTAHJAPTHl, HAMpPUMEP, HOPMBI Ha BEJIUYMHBI COMPOTUBIICHUSA
3a3eMJISIOIIMX YCTPOMCTB WJIM CTaHIApPThl Ha DJJEKTPUYECKHUE CeTU OOIIero
Ha3HAYEHHUS, BIPOUYEM M 3]IeCh CIEIyeT OTMETUTh TeHJeHUMU yHupukauuu. Tak, B
Poccun ¢ 2003 r. B coorBerctBun ¢ I'OCT 29322 “CranmapTHble HalpsKEHUS
nepelii Ha HOMMHAJIBHOE HaIpshKeHUE B ceTH o01iero noyibzoBanus 230 B.

1.3. Cranpaprsl orpaciu “Csasp”’

IIpoBo3rnamennas EBponerickor komuccuent naunuatusa “Europe 2002 — An
Information Sosiety For All” - o0 co3gaHMM €OUHOTO  E€BPONEHCKOIO
WH(POPMALIMOHHOTO  MPOCTPAHCTBA, MepekiukaeTcs ¢ mnporpammamu  OAO
“Yxkprenekom” u ['ocynapcrBenHoi anmunuctpanueit cszu. C 1996 roga B EBpone
HE JOIyCKaeTcsl MpojiaXka TEXHUUECKUX CPEeACTB 0e3 00s3aTenbHON cepTU(UKALNN
Ha COOTBETCTBUE E€IUHBIM CTaHAAPTaM II0 3JIEKTPOMArHUTHOM COBMECTHOCTH. Taxk
KaKk YKpauHa CTPEMHUTCS CTaTh IIOJHOLEHHBIM YYaCTHUKOM MEXIAYHAapOIHOIO
TEXHMUYECKOT'0 COO0IECTBA, TO MPUBEAECHUE OCHOBHBIX CTAaHIAPTOB B COOTBETCTBHE C
€BPOIEHCKUMU SIBIISIETCS HEOOXOAUMBIM YCIOBUEM.

OOBEKTHBHO MJI1 3TOrO HET HUKAKMX HpenarcTBuil. CTaHAapThl HYXKHBI
OTpaciii U NPUHITHE 0A30BbIX EBPONEUCKUX CTAHAAPTOB CIIOCOOHO HABECTH MOPSIIOK
Ha NPEANPUATHAX CBA3U.

K coxanenuio, B Ykpanne pazpaboTaHbl MOKa TOJIBKO OTpacieBble CTAHIAPTHI
I'CTY 45.021-2001 “TexniuHi 3aco0u TelEeKOMYyHIKaIlii. AKYMYyJISITOPH CBHUHLEBI
crartionapui. OcHoBHi TexHiuHI BuMorn” u ['CTY 45.02202001 “Texniuni 3acobu
TenexkoMmyHikauii. Hanpyru sxuBnenss. 3arajgbHi BUMOTH Ta METOIU BUMIPOOYBAaHb .

HeoOxoaumo oTmeTuTh, 4TO0 B Poccuu OEHCTBYIOIIMI B HACTOSIIEE BpEMs
denepanpHbll 3ak0H “O0 OCHOBax TEXHUYECKOTO peryivpoBaHus B Poccuiickoii
@enepanun’ 3anpeniaet pa3paboOTKy HOBBIX OTPACIIEBbIX CTAHAAPTOB.
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2. JJIEKTPOIIMTAIOIIIUE YCTAHOBKHA

DJEeKTpONuUTAaIoIIasl YCTaHOBKAa — HEOThEMIIEMAsl YacTh JII00OOH anmapaTypsl U
00OpyI0OBaHUs CBSI3U, OHA B 3HAYUTENILHOM CTENEHU ONpENeisieT UX HaJeKHOCTh U
maccorabaputhsle mokasareian. CospemenHas JIIY, kak npaBuio, — 3170 OydepHas
CUCTEMA JICKTPONUTAHUS.
AKKyMyJIATOpHasi Oarapes BKJIIOYEHA B Mapajlieib C BBIIPIMUTEISIMU U
Harpy3koil M oOecleyumBaeT NHUTAHHE HArpy3KH IpU IEpPEpbIBAX BO BHEIIHEM
ANEKTPOCHAOKEHUU. DTa CXeMa SBISETCS HauOOoJee HAJIEKHOM 3a CYeT CBOEU
NPOCTOTBI W HE HMEET aJbTepHATHBBI cerogHsa. OCHOBHBIMH MNPUHUHUIIAMHU
noctpoenust IV sBnsroTcA:
— MOJYJBHOCTD, T. €. KoMIuiekTaus JI1Y BeiOupaetcs ¢ yueTom TpeOoBaHMIA
IIUTaHUsI KOHKPETHON Harpys3KH;

— MaclTabupyeMocTsh, T. €. HapamuBaHue MoutHocty DIV ocymecTBisiercs
YCTaHOBKOM JOIIOJHUTENIBHBIX BBIIPSIMUTEIICH;

— Ppe3epBUPOBAHME, B JTOM CiIy4a€ OTKAa3 OJHOTO HIM Jaxe JBYX
BBITIPSIMUATEIICH HE MPUBOAUT K oTKazy IV

— MOHMTOPHHI M IMarHOCTHKA HEUCIIPABHOCTEM.

OcnoBoit JIIY, omnpenensionieil Kak €€ CTaTUYECKUE, TaK U JUHAMUYECKHUE
XapaKTePUCTHKH, SBISIOTCS BbImpsMuTenu. [lo mpuHnumy paboTbl MX MOXKHO
pPa3leNInTh Ha CIEAYIOLIME THUIIbL: HU3KOYACTOTHBIE, K KOTOPBIM OTHOCSATCS JHOJHO-
TUPHUCTOPHBIE M TUPUCTOPHBIE, paboTaromMe Ha YacTOTe MPOMBINIJICHHON CETH;
BBICOKOYACTOTHBIC, HAa3bIBAEMBIC TAKXKE BBIMIPSIMHUTEISIMU ¢ OecTpaHC(POopMaTOPHBIM
BXOJIOM U BBICOKOYACTOTHBIM MTPEOOPa30BAHUEM.

B VkpamHe OCHOBHOM MapK BBIIPSAMUTEIEH COCTABISAIOT TUPUCTOPHBIE
BeInpssMuTenu tuna BYT, pazpabortannslie B 80-X rojgax mpoLUIOro CTOJNETHS, U HE
COOTBETCTBYIOILIME  COBPEMEHHBIM  TpeOoBaHUsAM. boiee  MOJOBUHBI  3THX
BBINPSMUTENENH yXkKe OTpaboTalli HOPMATHUBHBIE CPOKM JKCILTyaTallud U TOAJIeXKar
3aMmeHe. Takas ske cuTyanus 0OCTOUT U € aKKyMYJIITOPHBIMU OaTapesiMH.

CoBpeMEHHOE TEJIEKOMMYHHUKAIMOHHOE O0Opy/lOBaHUE, B TOM 4YHCIE U
00Opy10BaHUE AIEKTPONMUTAHUS, XapAKTEPU3YETCsS COKPAIIEHUEM IPEAI0IaracMoro
cpoka sKcIuTyaTauu. [IpuunHo sBisieTcs ero ObICTpOE MOpAIbHOE CTAPEHUE.

Eme B HemanexkoM IpOIUIOM CPETHHI CPOK CIy)Obl 000PYIOBaHMS COCTaBISI
20 nmer W ompeAensa Bpems, B TEYCHHE KOTOPOro ObUIO IeIecoo0pa3Ho
PEMOHTHPOBATH 00Opya0oBaHuE. B HacTosmiee Bpemst 3TOT cpok cokparuics. Ceiiuac
npu BbIOOpE OOOpPYAOBaHUS JIEKTPONMHUTAHUSA, OCOOEHHO pPAaCMOJOKEHHOTO BHE
KPYIHBIX KOMMYTallHOHHBIX LIEHTPOB, B BBICOKOPA3BUTBIX CTpaHAX OPUEHTHUPYIOTCS
Ha 5 gmer. DTo omnpenensercs Bce Oosiee OBICTPHIM pPa3BUTHEM TEXHOJOTHUH,
nosiBiieHueM ©Oonee A(Q(EKTUBHBIX KOMIIOHEHTOB, HW3MEHEHUEM TpeOOBAHUMN
SKCIUTyaTanuu. bosiee yacTtas cmMeHa 00OpyIOBaHUS SKOHOMHYECKH MOXKET OBITh
OlpaBlaHHAa TOJIBKO MPU YBEIUYEHUHM HAJEKHOCTH OOOpYHOBaHUS, COKpAIlCHUU
HKCIUTYaTal[MOHHBIX PACXOJ/I0B U MOBBIIIEHNUN Y100CTBa 00CITYKUBAHUSI.
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2.1. CxeMbl OCTPOEHHUS FJTEKTPONMUTAIOIINX YCTAHOBOK

CymectByromue cxembl JOIIY moapa3nenstoTcss Ha TpU OCHOBHBIX THIIA: C
OT/ICJICHHOM OT HArpy3Ku Pe3epBHOMN aKKyMYJISITOpHOU OaTapeei, ¢ MOAKIIOUEHHON K
Harpy3Kke akKyMyJsiTOpHO# O6aTapeeit (OydepHas) u 6€3aKKyMyIsITOPHOM.

Kaxxnas U3 ykazaHHBIX CXE€M, B CBOIO OU€pelb, HIMEET Pa3IM4YHbIE BAPUAHTHI,
OTJIMYAIOIIUECA CTPYKTYPHBIMU CXEMaMHU U IPUMEHSIEMBIM 000pYJIOBAaHUEM, a TAKKE
CIIOCOOOM PEryJupOBaHUs BHIXOJHOTO HANpPsKEHUS B Ipoliecce pa3psiga Oartapeu Ha
CTAallMOHAPHYIO HATPY3KY U €€ MOCIIEYIOLIErO 3aps/aa.

2.1.1. JIIY c¢ oraeneHHOH OT HArpy3KH pe3epBHOH AKKyMYJISITOPHOM
Oatapeeii

Cxema OIIY »sroii cuctembl (puc. 2.1) COCTOMT W3 BBIIPSAMUTEIBHBIX
ycTpoiicTB (BY) HeOosbiIol W CpeaHedl MOIIHOCTH, PE3EPBHOM aKKyMYJISTOPHOM
O0atapen (Ab), mnom3apsaHoro Beipsamutens (IIB) mgna ee moms3apsga
TPAH3UCTOPHOTO WJIA TUPUCTOPHOTO Kioya VS, ¢ TOMOIIBIO KOTOPOrO
OCYUIECTBJISICTCS MOJKIIOYEHUE aKKyMYJATOpHOW Oartapen 0e3 mepephiBa MUTAHUA
ATC no curnany ot YKH (ycTpoiCTBO KOHTPOJISI HANIPSHKEHUS).
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Pucynok 2.1 — Cxema JI1Y ¢ otnenenHoi
OT Harpy3KHu pe3epBHON aKKyMYJSATOpPHOU OaTapeeit

B HopManbHOM pexkume paboThl MPH HATMYUK HANPSDKEHHS] MUTAIONIEH ceTd
NUTAaHWE HArpy3Ku MPOU3BOAUTCA HEMOCPEACTBEHHO OT  BBIIPSIMHUTEIBHOTO
yCTPOMCTBA, pabOTAIOIIEr0 B PEKUME CTAOMIIM3AIMKY HANPSDKEHUS. AKKYMYJISITOpHas
OaTtapess OTKIIOUEHA OT HATPY3KH U COACPIKUTCA B PEKUME HEMPEPHIBHOTO T0J13a-
psiaa, 00eCIeunBaIOIIEro €€ COXPaHEHUE B MOJHOCTBHIO 3apsDKEHHOM COCTOsSIHUU. B
HOPMaJIbHOM pekumMe paboTel DIIY He ncnonb3yroTes GUIbTPYIOMKUE U CTaOMIN3H-
pytolue (Ipu MepexoHbIX MPOIIECCax) CBOMCTBA aKKYMYJISITOPHOUM OaTapeu.
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B aBapuitHOM pexume, B Cydae BBIKJIIIOUEHUS HANPSOKEHUs NUTAIOLIEH CEeTH
WIKM TIOBPEXKJEHHUS BBIMPSIMHUTEIIBHOTO YCTPOWCTBAa, AaKKyMyJsTOpHas Oatapes
ABTOMATUYECKH C TOMOUIBI0 THUPUCTOPHOTO WM TPAH3UCTOPHOIO Kioua 0e3
nepepsiBa nutanuss ATC nopxmouaercss k Harpyske. Ilocime BoccTaHOBIICHHS
HaIpsDKEHHUST TIEPEMEHHOIO TOKA WJIM BKIIFOYEHUS HCIPABHOIO BBIIPSIMUTEIBHOTO
yCTPOMCTBA, aKKyMyJsiToOpHasi Oatapesi oTkitouaercs: oT ueneid ATC u Bkitouaercs
Ha 3aps] MO0 HEMOCPEACTBEHHO OT MOA3APSAHOrO BBIMPSIMHUTEIBHOIO YCTPOUCTBA,
anb0 OT TOCHEAOBAaTEIbHO BKIIOUEHHBIX PE3EPBHOTO U  BOJIBTOI00ABOYHOTO
BeiIpsmMuTeneil. B OIIY 3Toil cucTtemMbl MOTYT NPUMEHSTHCS KaK KUCJIOTHBIE, TaK U
IIEJIOYHbIE aKKyMYJISITOPHBIE OaTapeH.

Cxema wmoxer npumeHsTecs mig anmapatypel ATC, paccuuTaHHOM Ha
JOMYCTUMBIE TIPEeAeIbl, HapsKeHUs 54 ... 72 B (KUCIOTHBIE WU HIEJIOYHbIE aKKyMY-
nsTopHble OaTapen) u 54... 66 B (KuCIOTHBIE aKKyMYJISITOpHBIE 6aTtapen). MOoIHOCTh
BBINIPSIMUTENBHBIX YCTPOMCTB BhIOMpPAETCA Ha MAaKCUMAaIbHBIA TOK HArpy3KH.

s DIIY 3Toi cucTemsbl, Kak MpaBUio, ycTaHaBIUBaeTcs 30 KUCIOTHBIX WIIN
47-49 menoYHBIX ANEMEHTOB AKKYMYJISITOPHOU OaTapeu.

OcHosHble OdocmouHcmeéa cxeMbl — €€ OTHOCUTENbHAas MpPOCTOTa U
BO3MOXHOCTh ~ HCIIOJNB30BAHUS JIIOOBIX aKKyMYJISTOPOB, a HeO0OCmamku —
HEHUCIOJIb30BAaHUE JIMHAMUYECKUX U (PUIBTpYIOMMX CBONUCTB Ab 1 HE0OX0AMMOCTb
UCIIOJIb30BaHUs JONOJIHUTENBHOTO 3aPSIAHOTO BBIIPSIMHUTEIIA.

2.1.2. DIIY c¢ oTaeqeHHON OT HArpy3KH pe3epBHONl AKKyMYJSITOPHOM
O0aTapeeil U KOMOMHUPOBAHHBIM BBINIPSIMHUTEJISAM

Cxema DIIVY (puc. 2.2) coctoutr u3 KOMOMHUPOBaHHBIX BhIpsmuteneit (KB),
ycrpoiicte  kommyrtauuu (YK), pesepBHOU akkymyssatopHoil Oatapen (AB) wu
3apsigHOro BeIpsAMuTens (3B).

KoMOMHUpOBaHHBIM  BBIIPAMHUTENb  COACPKUT  HECTAOMIM3UPOBAHHOE
BHITIpsIMUTENIbHOE ycTpoiicTBo HYB 60/600 u konBepTopbi-cTabuiauzatopel KC
14/100. YCTpOMCTBO KOMMYTAIlMU COJEPKUT TUPUCTOPHBIA YNPaBIAEMBbIN KIHOY U
KOHTaKTOP, C IOMOIIIbIO KOTOPBIX aKKYMYJISITOpHAsi OaTapest MOJKII0YAeTCs KO BXOAY
KOHBEpPTOpa, U 00XOIHON TUPHUCTOP, C IOMOIIBIO KOTOPOT'O aKKyMYJIATOpHAast 6aTapes
NOAKJIIOYAETCS K Harpy3ke. 3apsiaHbIi BBIIPAMUTENb MPEAHA3HAUYECH IS 3apAna U
COJlepKaHUsl aKKyMYJIATOPDHOW Oarapen M SBISETCA pE3EpBHBIM, T.€. IHTAET
Harpy3ku npu aapuu KC. MoOIIHOCTP YW 4YHUCIO 3apsSAHBIX BBIIPAMUTENCH
ONPEIEISIETCS EMKOCTBIO aKKYMYJIATOPHBIX OaTapei.

VYerpoiictreo  HYB  60/600 npennaznaueHo qans nuranus KC o 14/100.
[locnennue obOecneuynBarOT CTaOMIM3alUI0 BbIXOAHOro Hamnpspkenus OJIIY u
4aCTUYHOE IIOJAaBJICHHE myJbcanuu Ha Bbeixoge HYB. TupucrtopHbiM Kirouyom
OTIIEJICHHAsl OT HArpy3KH akKKyMyJaTopHasi Oarapes aBTOMaTHYECKH MOJKIIOYaeTCs
ko Bxoay KC Bmecto HYB npu HapymieHuu nenu mUTaHus OT CETH NMEPEMEHHOTO
TOKa U BHOBB otaensercs oT Bxona KC npu BocctanoBineHnu nutanus ot HYB, T.e.
B o0OMX clydasX NUTaHUE CTAHIIMOHHOW ammapaTypsl ocymiectBisiercs oT KC,
KOTOPBIM HMEET XOPOIINE AMHAMUYECKUE XapaKTEPUCTHKHU.
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Pucynok 2.2 — Cxema JITY ¢ oTneseHHON OT Harpy3Ku pe3epBHOM
aKKyMYJISITOpHOM OaTapeeld 1 KOMOMHUPOBAHHBIM BBIIPSMUTEIEM

B HopMansHOM pexkume padoTel DITY (mpu HamWuUK HANPSHKEHUS MUTAIONIEH
CeTH) MNHUTaHUE CTAaHIMOHHOW ammapatypbl oOecleurnBaeTcsi KOMOMHUPOBAHHBIM
BBIIPSIMUTENIEM. AKKYMYJISITOpHas Oatapesi OTKII0YEHA OT HAarpy3KH U COJIEPKUTCS B
pexuMe Tmoa3apsAa OT 3apsAAHOrO BBIIPSAMUTENS, paOOTAIOIEro B PEXKUME
CTAaOWJIM3allMM HANpsDKeHHs. B 1ensx yinydlleHHs SHEePreTHYECKUX IoKas3aTesen
IIOA3aPAT MOXKET OCYIIECTBIATHCS OT OTAEIBHOTO MAJIOMOIHOTO BBIITPSMUTEIS.

B aBapuiiHOM peXMME IIPH BBIKJIIFOYEHUN CETH NEPEMEHHOro Toka nin HYB,
Oarapess mogkitodaerca ko Bxoay KC, KoTopblii mpomoimkaeT cTaOMIM3UpOBaTh
HaIpsDKEHUWE Ha Harpy3ke BO Bpems paspsiaa Oatapeu. KoHTakTop, BKIIOUEHHBIN
napajuieabHO YIPaBJISAIOIEMY THPUCTOPHOMY KIIFOUY, 00ECIIEYMBAET MaJlO€ IaJICHHE
HaANPsDKEHUS TPU pa3psie akKKyMYJISITOPHON OaTtapen U BBIKIIOYEHUE TUPUCTOPA.

[Toce BoccTaHOBIIEHUSI BHELIHETO 3JEKTPOCHAOXKEHUs OaTtapes OTKIIIoYaeTcs
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OT HArpy3Ku W 3apspKaeTcs 3apsiiHbIM BeIIpsMuTeseM. Tupucrop VS — 00xomHOU
LEeNU CIYXKUT JUIsl MOJKI0UeHUs OaTaper K CTaHIIMOHHOM Harpys3ke B ciiyyae, eclid
HaNpsHDKEHUE Ha HArpy3Ke OKa)KeTCs HUKE HANPsDKEHUS aKKyMYJISITOpHOU Oatapeu.

YCeTpolcTBO KOMMYTAllMU, O0OXOJHON TUPUCTOP, Y3JIbl KOHTPOJS M yIpaBJe-
HUs pa3MenarTcs B mkady ycTpoiicTBa kommyTanuu snekrponutanus (YKIII).

Komb6unupoBanusiii Beimpsimutens (oqud HYB 60/600 u nsate KC 14/100) u
YKO3II mpeacraBiasioT cob0oil MOayib, TOK Harpy3ku kotoporo 400 A. Moaynu
MOTYT paboTaTh W Ha OJHY OOILYIO0 Harpy3Ky, M Ha OTIEJbHbIC, TAK KaK pa3Bs3aHbl
KOHBEPTOPaMH U HE BIMSIOT Ha paboTy ApyT Apyra.

Ota cxema MOXKET UCIOJIb30BaThCA I MTUTaHUS YAAICHHBIX KOHLIEHTPATOPOB
ATC.

Jlocmouncmea IIIY ¢ OTHENBHON OT Harpy3ku akKyMyJsTOPHOM OaTapeeil
KOMOWHHPOBAaHHBIM BBIIPSIMUTENEM 3aKJIIOYAIOTCS B BO3MOYKHOCTH  MHUTaHUA
paznuyHbix TUMOB ATC, BBICOKMX JAMHAMHYECKUX XapaKTepUCTUKAX, OJIOYHOM
HapaluBaHUU MOIIHOCTH, YCTONYHBOM paboTe U OTCYTCTBUU NOMEX M MCKAXKEHUM B
nutatomiei cetu. K nedocmamrxam cxembl OTHOCSTCS CJHOXKHOCTh W OoJiblias
HOMEHKJIaTypa O0OOpYyJOBaHUS, a TaKXKe HaJIM4Yhe MEXaHUYECKHX KOHTAKTOB B
CHUJIOBOM IIEIH.

2.1.3. bydepnas DIIIY 0e3 peryjupoBaHusi HaNpsiKeHHsi BO BpeMms
3apsiia-pa3psaa akKyMyJIATOPHOi 6aTapen

Bo Bcex pexumax pabOThl COXpaHSACTCS TapalieIbHOE COCIHMHCHHE
BBINIPSIMUTENICH, aKKyMYJISITOpHOU OaTapeu M Harpy3ku (puc. 2.3). B HopmampHOM
pEeXKUME BBIIPSIMUTEN OOCCIICYMBAIOT MUTAHUE AIMApaTyphl CBA3M M COJEPIKAHUE
OaTtapeu B peKMME MTOCTOSHHOTO Toa3apsiia. [Ipy BRIKIIFOUCHUH HAIIPSKEHUS B CETH
MEPEMEHHOT0 TOKa paboTa BhIMpSIMUTENEH MTPEKpalaeTcs, anmnapaTypa nepexoauT Ha
nutanue oT Ab, pabGoraromeit B pexume paspsga. [Ipu  BoccTaHOBICHUU
HaIpsDKEHUS B CETH TEPEMEHHOTO TOKa BO300HOBISICTCS paboTa BBIMPSIMUTENEH,
KOTOpPBIE 00ECIIeunBalOT MUTaHUE HArpy3Kku u 3apsa Ab.

N3-3a 3HauMTENBbHBIX KOJcOaHUN HampsbkeHuss Ha Bbixoae OIIY, mpenenbi
KOTOPOTO OMNPEIEA0TCS MHHUMAJIbHBIM HaIpsOKCHHEM paspsiga  Oataped U
MAaKCHMAaJbHbIM HAMNPS)KEHUEM €€ IKCIUTYyaTallMOHHOTO 3apsjia, 3Ta CUCTEMA MOXKET
WCMOJIb30BaThCS JIMIIb JJISI alllapaTrypbl, PACCUYUTAHHOM HA IIUPOKHE MPEHEIBI
HamnpsoKeHUsT OUTaHus. MOIIHOCT,  pab04yuX  BBIIPSAMUTENBHBIX  YCTPOUCTB
BEIOMpaeTcs mo Toky B YHH, uncno akkymymnstopoB ot 28 mo 30-31.
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Pucynok 2.3 — Cxema Oydepnoit DIV 6e3 peryaupoBaHusi HAPSKEHUS
BO BpeMs pa3psia-3apsia akKyMyJIsiTOpHOU OaTapeu

OcHosHnvie docmouncmea cucmemvl — TNPOCTOTAa W BBICOKAas HAJEKHOCTh a
HeooCmamox — BO3MOXHOCTb HCIIOJIb30BaHMS TOJIBKO JUJISl MHUTAHUS HArpy3o0K C
IIMPOKMMH TPEACTIaMH  JOIYCTUMOIO BXOJHOIO HanpsbkeHus. Tak, npum 28
AJIEMEHTaX aKKyMYJSITOpHOU OaTapen BhIxogHOe Hampspkenwme DI1Y m3MeHsercs: Ha

+10 + 20

% , ipu 30 uim 31 sneMeHTe — Ha % .
—20 —-10

2.1.4. bydepuas 1Y ¢ HeTMHEITHBIMH CONPOTUBJICHUAMU

Cxema OIIY (puc. 2.4) coCcTOUT U3 BBIIPAMUTENBHBIX ycTpoicTB (BY,, BY)),
IBYXTPYIIIOBOM  akKymyJsiTopHod — Oatapen  (Ab;, Ab;),  HeJWHEHHBIX
CONPOTUBJIIEHUN, B KAadyeCTBE KOTOPBIX, KaK MPaBWIO, HCIOJIb3YIOTCS CHUJIOBBIC

KpeMHueBbIe T1oabl VD u VD,.
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Pucynok 2.4 — Cxema OydepHOl CHCTEMBI AJIEKTPOITUTAHUS
C HEJIMHEWHBIMU CONIPOTUBIICHUSIMHU
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CuiioBble THMOJBI UMEIOT OMNPEACIICHHOE MNaJCHUE HAMPSHKEHUS B IPSIMOM
HaIlpaBJICHUM, MPAKTUYECKHM Majo 3aBHcsAlIee OT Toka. KoMMmyTamusi CHUIIOBBIX
IUOJ0B OCYILECTBIISIETCA C TOMOIIBI0 KOHTakTOpoB K; u K,. B HOpMansHOM pexnme
paboThI BBHIIPSIMUTENBHBIE YCTPOMCTBA 00ECTIEUNBAIOT MUTAHUE ANMApaTyphl CBSI3U U
collepKaHUEe AaKKyMYJISTOPHBIX Oarapeil B peXHMe MOCTOSHHOTO TMo/A3apsija.
Nznmuimmek HanpspkeHWs  BblaenseTcs Ha auomax  VD,, VD, BKIIOYEHHBIX
NOCJIENOBATENBHO B LIENb HArpy3ku. B aBapuiiHOM pexume, B Cllydae BBIKIFOYEHUS
HANPSOKECHUSI CETH MEPEMEHHOTO TOKAa M MUTAKIIMXCA OT HErO BBIIPAMUTEIbHBIX
YCTPOWCTB, aKKyMyJIATOpHBIC OaTapew paspspkaroTcs. [lo mepe ux paspsga u
CHIDKEHUS HaIPsDKEHUSI 10 ONPENCICHHOW BeNW4MHbI, 10 curHany oT YKH, ogna
WM JIBE€ TPYIIIBl HEJIMHEWHBIX CONPOTUBIICHUM OTKIIOYAIOTCA (LIYHTUPYIOTCS), TEM
CaMbIM HAIPSDKEHUE Ha anmnapaType CBA3U IMOIICPKUBACTCS B 33IaHHBIX IpEJIeIIax.
IIpr BOCCTAaHOBJIEHHWHM HANPSDKEHUS B CETH INEPEMEHHOrO TOKa IO Mepe 3apsia
OaTaped ¥ yBEJIMYEHUS] €€ HANPSDKEHUs, HEJIMHEWHbIE JJIEMEHThl BHOBb
NOAKJIIOYAIOTCS (PaCUIyHTHPYIOTCS) K L€ MUTAHUS annapaTyphl.

OcHo6HOe 00CmOUHCmMB0 CUCTEMBI — TIPOCTOTa, Hedocmamku — TIOTEPU
SHEPrUM Ha HENMHEHHBbIX 3neMeHTax (1o 10 ... 15%), ctyneHuaroe peryjaupoBaHue
(10% HOMHHANIBHOTO BBIXOJHOI'O HAIpPSIKEHUS), MPUMEHEHUE ISl KOMMYTalUuu
ANEKTPOMEXAHUYECKUX YCTPOMCTB.

2.1.5. Bygepnas IIIY ¢ ceKIHOHNPOBAHHOI AKKYMYJISATOPHOI OaTapeei

B cocraB cxembl DIV (puc 2.5) BXOIAT: BBIIPSMUTENBHBIE ycTpoiicTBa (BY)
0O0JIBIION MOIIHOCTH; aKKyMYJSITOpHasi OaTapesi, cocTosiasi U3 ABYyX TPYII OCHOB-
HbIX 351eMeHTOB (09 1 O3;) 1o 28 akKyMyJIATOPOB U ABYX I'PYyNI JOMOJTHUTEIBHBIX
anemeHToB (/19 m J13;); ycTpoilcTBa KOMMYyTauuu JOMOJHUTEIBHBIX 3JIEMEHTOB
(xontakTophl K| u K,). IlepBas rpynmna gJomOJHUTENBHBIX 351eMeHTOB (J[D1) 00bI4HO
COCTOUT U3 ABYX IapajuICIbHBIX BETBEH C TpeMs IMOCIEA0BATEIBHO COCIUHEHHBIMU
AJIEMEHTAaMHU aKKyMYJSITOpHOU OaTtapeu, Bropas (/19;) — U3 ABYX mociieoBaTeIbHO
BKJIFOUEHHBIX 3JIEMEHTOB aKKyMYJISITOPHO OaTapeu.

IIpn BBIKIIOYEHUM HANpPsDKEHHWs MHTAOIIEW CeTH, 10 Mepe paspsna
aKKyMYJIATOPHON OaTapeu, MO CHUTHAJly OT YCTPOMCTBA KOHTPOJIS HaNpsKEHUs
(YKH) noxaxmro4aroTcss ofHA WINA JB€ JOIOJHUTEIbHBIE TPYIIIBI AKKyMYJISATOPHON
Oarapen g mojAepkKaHUs HEOOXOIUMOTO HANpsDKEHUs B ammaparype cBsizu. [lpu
MOSIBJICHUN HANPSDKEHUS MUTAIOMICH CeTH, aKKyMYJsTOpHasi O6arapes 3apspkaercs oT
BBIIIPSIMUTEIBHBIX YCTPOMCTB, W, IO MEpE YBEIWYEHUS €€ HalpsKEeHUs,
JIOTIOJIHUTENIbHBIE 3JIEMEHTHI OTKIIOUaroTca. Jta cuctemMa JIIY Hamuia mmpokoe
NPUMEHEHUE Ha KpPyOHBIX mOpeanpustusx cBszu. B OIIY  stoil  cuctemsl
HCIIOJIB3YIOTCS TOJIBKO KHUCIOTHBIE aKKyMYJISITOPHBIE OaTapeH.

K oocmouncmeam cuctembl OTHOCATCS BBICOKAas HAJEKHOCTb, XOPOILIHUE
HHEPreTUUECKUE IO0Ka3aTeld U IPOCTOTa OOOpYyNOBaHUS, a K HeooCmamkam —
CTYIICHYaTOE PETyJIMpPOBaHHUE HamnpspkeHHs (crymeHb 6,9 ... 7,0 B), nmpumeHeHue
AJIEKTPOMEXAHUYECKUX  YCTPOWCTB KOMMYTAllMM, HEBO3MOXHOCTb  OJOYHOIO
Hapall¥BaHUsS YCTaHOBKHU.
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Pucynok 2.5 — Cxema Oydepnoii DITY
C CEeKIIMOHUPOBAHHOW aKKyMYJISITOPHOU Oarapeeit

2.1.6. Bygepnas 1Y ¢ BoJIbTO1002aBOYHBIMI KOHBEPTOPaAMHU

Cxema DIIY (puc. 2.6) cocToUT U3 BEIIPSAMUTENBHBIX YCTpoilcTB (BY | — BY;),
ABYXTPYNIHBIX aKKyMyJISATOpHbIX Oatapeit (Ab; u Ab,) M BOJIBTOH00AaBOYHBIX
kouBepropoB (BJAK; — BJIK;). Koneptopel B 3t0oii JIIY wHcnonb3yrorcs s
PEryJIMpOBaHMs U NMOJACPKAHUS HAINPSDKEHUs HAa HArpy3Ke B 3aJlaHHBIX IpEeIIax.
[IuTanne KOHBEPTOpa OCYLIECTBISETCS OT AaKKyMYJISTOpHOW Oarapeu. BwixomHoe
HanpsyKEHUE KOHBEPTOpA CKIIAJBIBAETCS C HANPSIKEHUEM aKKyMYJISITOPHOU Oatapew,
BCJICACTBUE YEr0 HAa Harpyske, MOJKIIOYEHHONM K CyMMapHOMY HaIpPsDKCHUIO ABYX
UCTOUHUKOB (Uap + Uppx), NOANEPKUBACTCA CTAa0MIIBHOE HAINPSDKEHUE IIPU
M3MEHEHUU B IPOLIECCE pa3psiia HAPSHKEHUS aKKyMYJIITOPHOM OaTapeu.

KonBepTops! paboTaioT B IBYX peKUMax: MACCUBHOM U aKTUBHOM.

Ilaccusnuiti pesxxcum: B HOPMAIBHOM PEKHUME pabOThl (HAIUYWE HaNpsHKEHUS
nutatomieit cetr) BJIK; — BJIK; He pabortaroT. CTaHIMOHHAs Harpy3ka MOJIy4aeT
MIUTAHUE OT BBIIPSAMUTEIBHBIX YCTPOMCTB, aKKyMYJISITOPHbIE OaTapen HaxoJsATCs B
peXuMe HempepblBHOTO moazapsna (0ydepunom). B aBapuitHoM pexume, mnpu
NPOMAJaHUN  HANpPSOKEHUS MUTAKOLIEd CEeTH, KOHBEPTOPBHl BKJIKOYAKOTCA U
KOMIICHCHUPYIOT YMEHBIICHHE HANpsKEHHUsT Ha pa3psyKaeMoOd  aKKyMYJIATOPHOU
Oarapee. BpixonHoe HampspkeHue OIIY ocraercss cTaOWIIBHBIM B TE€UEHHE BCETO
BPEMEHU pa3psiia U Ha4aJIbHOW CTauU 3apsAJa 10 BBIKIIOUEHUs KOHBEPTOPOB.

AxmusHvlil pexxcum: B HOPMaJIbHOM PEXHUME pabOThl KOHBEPTOPHI BKIIFOUEHBI,
HO HaIpsDKEHME Ha WX BBIXOJE HE3HAYMTEJIBHO, OHM HCIIOJIB3YIOTCS B KauyecTBE
aKTUBHOTO (puibTpa. B aBapuiiHOM pexuMe HanpsyKeHUE Ha BBIXOJIE KOHBEPTOPOB
BO3pacTaeT 1o Mepe paspsiaa daTapeu.
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Pucynok 2.6 — Cxema 6ydepnoii DI1Y ¢ BonbT01060aBOYHBIMU KOHBEPTOPAMHU

K odocmouncmeam cuctemMbl OTHOCATCS: BO3MOXHOCTh PE3EPBUPOBAHUSA U
O6mounoro HapammBaHus MomHoctH OIIY, Tak kak Bce BuABI 000pyAOBaHUS
paccuMTaHbl Ha MapajjieNbHYyl0  paboTy; aBTOMAaTU3alusg  OOCITYKUBaHUS
oOopynoBaHusi (32 HCKJIIOYEHHEM aKKyMYJIATOPHBIX OaTapei); cTaThuyeckas
CTaOMJIBHOCTh BBIXOJHOTO HANPSDKEHUS MPH paspsiie aKKyMYJISTOPHBIX OaTapeu.
Heodocmamku cUCTEMBl 3aKIIIOYAIOTCS B 3HAYUTENBHON JJIMHE MaruCTPaJbHBIX IIUH
mexxay OIIY u craHIMOHHBIM 000pYyIOBaHHMEM, CYHIECTBEHHOM IE€pPEHAIPSKEHUH,
BO3HHMKAIOIIEM IIPH KOPOTKHUX 3aMBIKAHMSAX B LENAX [OTpedurens mocie
cpabaTbIBaHUA 3aIIUTHI, OOJBIION CTOMMOCTH U CJIOKHOCTH 000OpPYIOBaHHUS, a TAKKE
B YBEIMYEHHOW EMKOCTH aKKyMYJSTOPHOM Oaraped, Tak Kak 4acTb €€ €MKOCTH
pacxoayercsi Ha paboTy KOHBEPTOPA.

2.1.7. bezakkymyJasitopHast 1Y

OcHoBHOI1 npu3Hak Tako OIIY (puc. 2.7) — OTCYTCTBHE aKKyMYJATOPHOU
Oatapen.

EAVMHCTBEHHBIM HMCTOYHUKOM 3JIEKTPO3HEPTUHU CIY>)KUT CETh IEPEMEHHOIO
TOKa. AmnmapaTypa MHUTaeTcsi  HEMOCPEACTBEHHO OT  KOMOMHHPOBAHHBIX
BBIIPSIMUTENCH, 00€CIeUnBaONIMX HEOOXOAMMOE KaueCTBO  AJIEKTPOINUTAHUSA
(TOYHOCTD cTabuin3anuu HaNpsHKeHUS, myJIbCallus, JTUHAMUYECKUE
XapaKTEPUCTHUKH).

OcHogHOUl HedoCmamoK CUCTEMbI — BO3MOXHOCTh TepephiBa B nuTanuu ATC
OpU MPOMAaJaHUUd HANpPsDKEHUS MO JABYM BBOJIaM NEPEMEHHOTO TOKa, WAYIIUM OT
HE3aBUCUMBIX HCTOYHHKOB.
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Jns xpynHbeix ATC BO3MOXHOCTB
NPUMEHEHUsI 3TON CHUCTEMbl O0YCIOBIH-
| | | | | | BaeTCAd AKOHOMHYECKOM U TEXHMYECKOU
OMPABIAHHOCTBIO TIOJIAYU AJIEKTPOIHEP-
HYB| HYB:  rum or gByX HE3aBUCHMBIX MCTOYHHMKOB
OJIMH W3 KOTOPBIX [OJDKEH MpPU 3ITOM
ObITh TeHepupyromum. [lpu 3KoHOMHU-
YEeCKOM M TEXHUYECKOM Ilesnecoodpas-
HOCTM  PEKOMEHIYeTCS  MPUMEHSATH
- KC 14/100 JBYXJITY4YECBYIO 0€3aKKyMYJISITOPHYIO
CUCTEMY Ha HOBOW pa3paboTaHHOM

I anmaparype KBK  60/400  (xoMmuiexT

—— BBIIPSIMUTENEH KOMOMHUPOBAHHBIX).
K anmaparype B HopmasnbHOM pexume paboThI
(Hanuuue  HampsHKEHHsT  AJIEKTPOCETH,
Pucynok 2.7 — Cxema uctpasubl 00a HYB u nisate KC) nuranue
6e3akkymynsaTopHoit DITY ammapatrypbl  CBSI3M  OCYUIECTBISIETCA

IIOCTOSIHHBIM  TOKOM. Y HVYB Her
YCTPOMCTB JieJICHUS HArpy3KHu U, Kak MpaBuiio, Harpy3ky oeper ToT HYB, kotopsrii
MUTAETCS OT UCTOYHHMKA ¢ Oojiee BhicOkMM HampspkeHueMm. Bece KC oGecneunBaror
HEOOXOAMMOE HANPSDKEHHE C TOYHOCThIO crabwmm3aruu 12%. OpawH w3 HUX
HAXOJUTCS B TOpsYEM pe3epBe U odecrieunBaeT HeoOxoaumyro HanexxHocts KBK.

B aBapuitHom pexume, mOpu KOTOPOM, OTKJIOYaeTcs aub0 OAMH U3
HE3aBUCHMBIX MCTOYHHUKOB SJIEKTPOIHEPIHH, a CIEHOBATEIbHO, U MUTAIOLIUKCS OT
Hero HYB, mu6o Beixoaut u3 crpos HYB, ocrasmieecst B padore HYB Geper Ha cebs
BCI0O Harpy3ky. Ilpu BO300HOBIEHHM TOJAaYM HANPSHKEHUS Ha BBIKIIOYUBIIUNCS
panee HYB nnu nocne ycrtpanenuss HeucripaBHoctd HYB Brirouaercss u Harpyska
mexny HYB nepepacnpenensiercsa. Bo3zoOHoBIeHre nojgaun HanpsbkeHus Ha HYB,
BBIKJIFOUMBIIIETOCS M3-32 OTKJIIOYEHUS OJHOTO U3 HE3aBUCHUMBIX HCTOYHUKOB
ANEKTPORHEPTUH, MPOUCXOAUT Onaromaps mnoakiarodeHntro HYB  uyepes ABP
(aBTOMAaTUYECKOE BKIIOYEHHE PE3EpPBA) K OCTABIIEMYCS MOJ HaIPSHKEHUEM
HE3aBUCHUMOMY UCTOYHHKY.

2.2. BbicoKOYACTOTHBIE BHINPSIMUTEIH

B Hacrosmiee Bpems 1Jist HOBBIX U MojiepHU3auu ctapbeix 1Y ucnonb3yroTcs
BBICOKOYACTOTHBIE BBITTPSIMUTEIIH, TIOATOMY PACCMOTPUM HX 0oJjiee OAPOOHO.

BeinpsiMuTenu MOIIHOCTBIO MeHee 2 kBT, kak mpaBwio, SBISIOTCA
onHo(da3HbIMH, MOIIMHOCTHIO Oosiee 2 kBT — TtpexdaszupiMu. B coctaBe JITY
oJHO(a3HBIC BBIIPSIMHUTEIN MOKHO MOJKIIOUUTE K Pa3HbIM (pazaM MUTAIOIICH CEeTH,
YTO TO3BOJIAET TMOBBICUTH yCTOHYMBOCTH paboTel OIIY mpu HeHageKHOM
AIEKTPOCHA0KEHUU U BO3MOKHOM MPOTIATAHUH OJTHOU (pa3bl.

[To vactotre mpeoOpa3zoBaHMs BBIIPSIMUTEIN MOKHO YCIOBHO pa3lieiiUTh Ha
TPHU TPYNIIBL:
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— 30-50 kl'u. Ha »Tux w4acrorax paOoTany NEpBbIE BBIIPSIMHUTENH,

nosiBuBimecss 20-25 ner Hazax. llpuHnun paboTel — MUPOTHO-UMIYJIbCHAS
monymsiuuss  (IIMM). K uMX [AOCTOMHCTBAM  MOXHO OTHECTH  BBICOKYIO
PEMOHTONPUTOAHOCTh, K HEIOCTaTKaM — OTHOCUTEJIIBHO HHU3KYI0 HAJAEKHOCTh

(cpenusis HapaboTka Ha oTka3 (MTBF) — menee 100 Twic. 4.);

— -60-120 xI'm. Ipunmun pa6otsl — [IIMM. BeimpsiMutenn ¢ KOppeKTOpOM
MOIIHOCTH Ha BXOJI€ HE BHOCIT HMCKa)KCHHI B MUTAIOIIYIO CETh. [aKWe YacTOTHI
npeoOpa3oBaHus HCIOJB3YIOTCS B OOJBIIMHCTBE COBPEMEHHBIX OJHO(A3HBIX
BBIIIPSIMUTEIEH;

— 300-400 xI'u. Ipunuun pa6oter — HIUM u UMM (gacTOTHO-UMMYJIbCHAsS
Moaymsanus). Ha Bxoze — KOppeKTOp MOIIHOCTH.

BakHoil XapaKTepHCTHUKOW BBHITIpAMHUTENEH, ocobeHHO s JIIY cenbckux
ATC, sBnsieTcs uX CIOCOOHOCTh COXPaHATh PaOOTOCIIOCOOHOCTh MPHU 3HAYUTENbHBIX
OTKJIOHEHUAX BXOJHOTO CETEBOTO HampsikeHus. sl Takux yCIOBUUA MOXKHO HaWTH
omHO(MAa3HBIC BBIIPSIMUTEIN, COXPAHSIONUE PAOOTOCIIOCOOHOCTh B JIMAIa30HE
BXoaHOro Hamnpspkenus ot 100 go 300 B.

JI1sT HEKOTOPBIX YCIOBUUA MOTYT MPEACTABISATH HWHTEPEC BBIIPSIMUTENH, B
KOTOPBIX TIPOCTHIM TEPEKII0YaTeIeM MOXKHO BBIOpPaTh HOMHHAJI BBIXOJIHOTO
Hanpspkenus: 24, 48 unu 60 B.

Jlns mpuMepa Ha puc. 2.8 IpeacTaBiIeHa YIIPOUIEHHAs IPUHIMITHAIBHASA CXeMa
COBPEMEHHOT0 OAHO()A3HOrO BHIIPSIMHUTENS C OecTpaHCPOPMATOPHBIM BXOJOM U C
KOPPEKTOPOM MOIIIHOCTH Ha BXOJIE:

— BXOJIHOM ceTeBOWM (UIBTP 3alIUIIACT BBIIPIMUTEIh OT MEPEXOTHBIX
HaMpsHKEHUI U YMEHBIIAET BIUSIHUE MOJYJIS Ha MUTAIOIIYIO CETh;

— MOCTOBOM BBINPSMUTENb TPeoOpa3yeT CHHYCOUAAIBHOE HaIpsHKEHUE
MHATAIOIIEH CETH B TOCTOsAHHOE HamnpspkeHue (= 300 B);

— CX€Ma OrpaHHYCHHsS] MYCKOBOIO TOKAa OTPAHMYMBACT 3apsAIHBIA  TOK
KOHJIEHCATOpOB BXOAHOTO (uibTpa. Ilocne okoHuaHus 3apsa KOHJIEHCATOPOB,
pe3ucTop R LIyHTUPYETCS KOHTAKTOM pene K;

— CXEMa OTrpaHUYEeHHUs BXOJHOTO HAMPSIKCHUS 3alllUIIAeT BBIIPSIMUTENIb OT
NEpEHAIPSKEHNUST U UMITYJIbCHBIX MIOMEX Ha ero Bxojae. Bapucrtop VD orpannuuBaet
BXOJHO€ HANPsKEHUE O HY)KHOTO YPOBHS;

— KOppekTop Ko3(h(uImeHTa MOIIHOCTH 00ECIeYrBaeT MUHUMH3AIMIO HCKa-
’KEHHUI BXOJHOTO TOKa 3a CUET 00ECIIeYeHHS MTOCTOSIHHOTO MOTPeOICHUS] MOIIIHOCTH U3
BHemHeH cetn (Kodp@uimeHT mourHocTH Onm30ok K 1,0) W MOBBIIMIAET BBIXOIHOE
BBINIPAMIICHHOE HanpspkeHue 10 BennuuHbl 380-400 B. MexayHaponHast 3JI€KTpoO-
Mexanndeckas komuccuss (MOK) u EBpornelickas opranu3anys 1o CTaHIapTU3ALNH B
anekTporexHuke (CENELEC) mpunsinu B 1982 rony crannaptel IEC 555 u EN 60555,
YCTaHABIMBAKOIINE OrPAaHUYEHUS HA COJEpPHKAHUE TapMOHMK BO BXOJHOM TOKE
BTOPUYHBIX  MCTOYHHUKOB  DJIGKTPOIHUTAaHUS, B  DJIEKTPOHHBIX  Harpyskax
JIOMUHECHEHTHBIX JaMIl M aHAJIOTMYHBIX MpHOOpax MoIIHOCThIO Oonee 165 Br. C
1995 rona BBeaen cranaapt MOK IEC 1000-3-2 (EN6100-3-2), KOoTOpbIi onpenenser
HOpPMBI TI0O TAPMOHUYECKUM COCTABJISIIOIIMM MOTPEOIIEMOT0 TOKa U KOA(PPHUIIMEHTY
MOIIIHOCTH JUISI CUCTEM JJIEKTPONMUTAHHUsS MOIIHOCThIO Oosee 50 BT m Bcex TUMOB
ocBeTuTeNbHOTO oOopynoBanus. [lpunnmn pabotel kackaga KKM: nHanpspokenue
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MOCTYNAET Ha YCTPOWCTBO IOBBIIIEHUSI HAIPSHKEHHSI, COCTOAILLEE M3 JIPOCCEIs,
KJIIOYEBOTO 3JIEeMEHTa (ITOJIEBOTO TPAaH3UCTOPA), AUOAA U KOHAEHCATOpoB (uibsTpa. B
HaYaJIbHbII MOMEHT KJIFOY OTKPBIT U MPU BKJIKOYEHUHU BBIIPSIMUTENS YE€pe3 APOCCENb
OPOTEKaeT TOK. 3a CuYeT MaJoro COMPOTHUBICHUS KII0Ya TOK JIABUHOOOPa3HO
HapacTaeT. IIpu [OCTMKEHMM TOKOM MAaKCUMaJIbHOTO 3HAYEHUS (KOHTPOJIb
OCYLIECTBJISIETCS CXEMOM KOHTPOJIS, YIIPABJICHUS U CUTHAJIM3ALNM) KITF0Y 3aKPbIBAECTCS
W DHEprus, 3anmaceHHas B Jpoccelie, Yepe3 MO0/ MOCTYIMaeT B KOHIEHCATOPhI PUIIbTpa,
oOecrieunBas ux 3apsia. llpu CHIDKEHMHM TOKa 0 MHHHUMAJIbHOTO 3HAUYEHUS KITIOY
OTKPBIBAETCS M NPOLECC MOBTOPSIETCS. 3a CYET BBICOKOM 4YacTOTHI pabOTHI KacKajaa
(okono 80 kI'm) obecneynBaeTcs MOCTOSHHOE MOTPEOJICHUE MOUTHOCTH W3 BHEIIHEH
CeTH, T.€. CHHYCOMAAIbHBIA BXOJHOM TOK M KO3(PPHUIMEHT MOIIHOCTH, OJNM3KHHA K
CIWHUIE, a TaKXe TOBBIIICHHE W CTAaOWIM3alMsi BBIXOJAHOTO TOCTOSIHHOTO
HanpspkeHns kackaga KKM. Crnoco6 ympasnenus kimouom — WM (mmpotHO-
UMIYJIbCHAsT MOAYJISIMS) — MO3BOJSIET 00ECHEUYnTh HAACKHYI0 paboTy Kackajia mpu
W3MEHEHUH MapaMETPOB BHEIIHEN CETU U HArpy3KH;

— MHBEPTOp MpeoOpazyeT BXOAHOE MOCTOSHHOE HAINpsHKEHUE B MEPEMEHHOE
BBICOKOYACTOTHOE  HampsbkeHue ¢ (opmoil, OJM3KOH K  MOPSIMOYTOJIBHOM.
Crabunu3anust BBIXOJHOTO HAMNpsDKEHHUSI pealn3yeTcsi B HHBEPTOPE METOAOM
IIMPOTHO-UMITYJIbCHOW MOJYJISLINH;

— BBIXOJHOW TpaHchopmaTop oOecrneyrMBaeT TMOHIKEHHUE HaIpsSKEHUs
MHBEPTOpPA A0 TpeOyeMOro 3HayeHuss U O0ECHEeYMBAET rajJbBaHUYECKYIO Pa3BI3KY
MEXy BXOJOM U BBIXOJIOM BBIIPSIMUTEIIS;

— BBIIPSIMUTENb M BBIXOAHOW (QMIBTp 00€CIeYNBAIOT BBIPSIMICHUE U
(GuIBTPAIUIO BEIXOAHOTO HAPSKEHUS;

— cXeMa KOHTpOJs, YNpPaBJICHHS U CUTHAIM3AIMH OOECIeYMBaET KOHTPOJb
BCEX OCHOBHBIX MapaMeTPOB BBIIPSIMUTENS M B 3aBUCHMOCTH OT HHMX YNPABISET
paboTOM COCTAaBHBIX YacTeil BBIIPSMUTENS C BbIlauyeli COOTBETCTBYIOUIEH CHUTHAJIU-
3anuu. 3a cueT HUGPOBOrO KOHTPOJIA U YIPaABIEHUS PEKUMaMH pabOThl KaCcKa/loB
BBIIPSIMUTENST  JIETKO MOXET OBITh oOOecleyeH JUCTAHIMOHHBIA MOHUTOPHHT
OTAEIBHBIX BbIpsiMUTENCH U DY (3neKTponuTarone yCTaHOBKH) B IIEJIOM.

JIMCTaHITMOHHBIA KOHTPOJIb M JUArHOCTUKA OOOpYIOBAaHUS TO3BOJISIOT
CHU3UTHh TPYIOEMKOCTh OOcHmykuBaHUsi Oojbiioro koinudyectBa JIIY u moBbICUTH
HAJICKHOCTh OTAEJIBHBIX YCTAHOBOK U CUCTEMBI (CETH) B LIETIOM.

2.3. KonTpoaep Y

He menee BaxkHBIM 3JeMEHTOM coBpeMeHHbIX OIIY sBasiercs KOHTPOJIUIED.
[ToMrMO MOHHTOpPMHTA TEKYIIMX MapameTpoB obopynoBanus JIIIY, ynpasnenus
TEeMIEPAaTypHOI KOMIEHCAIMEN HAMPsDKEHUS MoA3apsAia akKyMyJIITOpHOU O6atapen u
COXPAHEHHUs B NaMATH BCEX U3MEHEHUH peXUMOB pabOThl U aBapuil 000pyAOBaHUA,
OH MOXXET YNPABJIATH ITOCJIEI0BATEIbHBIM OTKIOUYEHUEM BTOPOCTENIEHHBIX HArpy30K
IpU MPOIaJaHUK BHEIIHETro AJIEKTPOCHAOKEHMS U IpU paboTre oT OaTtapeu, odecre-
yuBas 0o0Jiee MPOJOJDKUTENBHYIO paboTy NPUOPUTETHBIX MoTpeduTeneil. Hekotopeie
KOHTPOJUIEPHI MTO3BOJISIOT KOHTPOJIMPOBATh HE TOJbKO camy OIIY, HO M ocyiecTs-
JSITh MOHUTOPHUHT BCETO 3/1aHUS — OT 3JEKTPOOOOPYAOBAHUS JO CUCTEMBI OXPaHBbI.
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Pe3koe mMoBbIIEHME HANEKHOCTH 3@ CUYET PACIIMPEHUS BO3MOXKHOCTEU
JMarHOCTUKM HEUCIPABHOCTEH JAaeT BO3MOXHOCTh MCIONb30BaHMs B nemnsx OIIY
OU(PPOBBIX CHUTHAJIOB YIPABJICHUS BMECTO aHajoroBbiX. [lpum 1uarHoctuke
JUCTAaHLIMOHHO NEPEJAETCsl HE MPOCTO CUTHAN O TOM, YTO, HAlIpUMEp, BBIIPSIMUTEID
y’Ke He paboTaeT WIM HalpsDKEHHE Ha aKKyMYJSATOpPHOM Oarapee HU3KOE€ U OHA
OTKJIIOUAETCs, a elle MH(POPMalMI0O O HapyLIEHHH peXHUMa pabOThl 3JIEMEHTOB
BBINPSMUTENS (CaM BBIIPSAMUTENb €Ille paboTaeT) WIM W3MEHEHUU paclpeiesieHus
HaIpSDKEHUS Ha DJIEMEHTAX OaTapeu, T. €. CHMIITOMAax HEMCIIPABHOCTEM.

2.4. OcHoBHbIe paboune pynkunu Y

Ilpunyoumenvnoe oOenenue nacpysku. HoMHHaIbHOE 3HAYEHUE BBIXOJHOTO
HAMpsHDKEHUS] U3MEHSETCS aBTOMATHUYECKH PEryJsiTOpOM CXEMbI JIeJICHUS Harpy3Kd
(korga mapasuieibHO pabOTalOT HECKOJBKO BBIMNPSIMHUTENECH, BCE OHU HMMEIOT
OJINHAKOBOE 3HAYEHHE TOKA BBIX0OJIA).

llepexniouenue ycmaHo80K 8bIXOOH020 HANPSIHCEHUSL.

Pesicum pabomwr 6e3 axkymynsamopnoti bamapeu (2,06 B/211) — ucnonbiyercs
JUISE TUTaHUST HArpy30K C Y3KUMH JIONYCTUMBIMHM TpeleiaMd  IUTAIOLIEro
HanpspDKeHUs: (HalpuMmep, B CUCTEMaXx C OTIEJEHHON OT Harpy3Ku akKKyMyJISTOPHOU
Oarapeeil win B cucteMax 0e3 akKyMyJIsITOpHBIX OaTapeit). KpoMe Toro, 3ToT pesxum
UCIIOJIB3YETCSl TIPU TECTHPOBAHWU AKKYMYJATOPHBIX OaTapeil. Bce mnapamensHO
paboTaroniye BBIIPSIMHUTENN KECTKO mnepekiatodeHsl Ha 2,06 B/an. Bempsamurenn
MEPEKIIOYAIOTCS B 3TOT PEKUM aBTOMAaTUYECKH, KOTJa HAUWHAETCS TECT OaTapeH.

Peosicum  nooszapsoa (pescum coodeporcanus) (ot 2,21 no 2,30 B/am) —
UCIIOJIb3YETCSl JUIsI HOPMalbHOM paboThl. 3HauyeHue TpeOdyeMOro BBIXOJHOIO
HaANpPsHKEHUS 3aBUCHUT OT THIIA UCTIOJIb3yeMOM OaTapenu.

Pesicum 3apsoa  axkymynsmopmnou oamapeu (ot 2,31 no 2,40 B/n) —
UCIOJIb3YETCs JIJIsl COKpAIlleHUs] BpeMEHH 3apsifia 0aTapeu, BCe BBIIPSIMUTEIN MOTYT
ObITh TepekitoueHsl B pekuMm 2,31-2,40 B/an. 3Hadenue Tpebyemoro 3apsiHOTO
HaANpPsHKEHUS 3aBUCHUT OT THIIA UCTOJIb3yeMOM OaTapenu.

Temnepamypnas komnencayusi 3apsiOHo20 Hanpsdxcenus. Hampsbkenue B
peXKUME COIEPKAHUS U3MEHSETCS 00OpAaTHO MPOMOPIMOHAIBHO TeMIlepaType OaTapeu
B COOTBETCTBHHM C TeMIlepaTypHbIM Ko3(dduumuentom. BrixogHoe HampsikeHHe
YMEHBIIIAETCs, KOT/Ia MOBBIIIAETCS TeMIepaTypa OaTtapeu, U yBEIMYUBAETCS, KOT/A
TeMIiepatypa Oartapen mnanaer. 3MeHEHHE BBIXOJHOIO HANPSDKEHUS OOBIYHO
MIPOU3BOAUTCS CTYIIEHYATO, [0 KOMaHE KOHTPOJIEpa.

TemnepaTypHbiii K03(G(UIKMEHT AOKEH OBITh YCTAaHOBJIEH COOTBETCTBEHHO
THUITY UCIIOJIb3yeMOil OaTapeu.

2.5. KonTpoans 6aTtapen
Sawuma om e2nybokoeo paspsda. UToObl 3alUIATh AKKYMYJISTOPHYIO

6aTape}0 oT I‘JIY6OKOI‘O pa3psaga, TpOU3BOAUTCA OTKIIIOUCHHUC 6aTapCI/I OT CUCTCMBI,
Korga HAIIpsKCHUC MMAAaCT HUKE YCTAHOBJIICHHOI'O ITOPOTra I‘JIY6OKOFO pa3paaa.
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JInss 3TOM 1enM YCTaHOBJIEH NPEPHIBATENIL B ILENH IOCTOSHHOTO TOKa
nocieaoBaTenbHO ¢ Oatapeeit (LVD). barapest oTcoeauHsieTcsi, KOrja HalpshKeHHE
aKKyMYJISITOpHOM OaTaped M HalpsHKEHUE Ha Harpy3Ke OITyCKaloTCs HUKE
YCTAHOBJIEHHOT'O 3HAYEHUS.

Barapes nmogxiirouaeTcss U 3apshKaeTcs, KaKk TOJbKO HANPSHKEHUE HA HArpyske
YBEJIMYUTCSA BBIIIE YCTAHOBIICHHOTO 3HAYCHHS.

HUcnvimanue npueoonocmu 6amapeu. VIcTibITaHWE TNPUTOAHOCTH Oatapeu
BBIIIOJIHSIETCSI C BBIIPSAMHUTENAMH, MEPEKIIOYeHHbIMA B pexuMm 2,06 B/an. Onu
TOTOBHI K paboTe, HO HE MUTAIOT HArPY3Ky, U TOK HAarpy3Ku OEpeTcs MOTHOCTHIO OT
Oatapen. CuctemMa OCTaeTCs B TOM COCTOSHUU TIOKA HE MCTEKJIO BPEMs UCIIBITAaHUS
WM TI0Ka HampspDKeHWe OaTtaper He ymajo J0 yCTaHOBJICHHOTo 3HadeHwus. [locie
ATOTO BBIMPSIMHUTENN CHOBA 0€3 3a/IePKKH BKIIFOUAIOTCS B pabOTYy.

HcnpiTanue mpUTOAHOCTH OaTaperd MOXET BKJIFOYAThCS aBTOMATUYECKH TIO
KOMaHJie¢ KOHTpoJuiepa WiM BpydHyt. Kpome TOro, JaHHBIM TECT MOXET OBITh
3aIyuieH nociie 00HApyKEHHUsI aCUMMETpHUH OaTapeu.

[Ipo10KUTENEHOCT MCHBITAHUSI MPUTOJHOCTH OaTapeu yCTaHABIUBAETCA
TaK, YTOObI COOTBETCTBOBATh BPEMEHU aBTOHOMHOM pabOoThI, TpeOyemoil oT GaTapeu
CUCTEMBL.

Hzmepenue acummempuu. HanpspkeHue B CpellHEM TOYKe OaTaped MOKET
OBbITb HEMHOTO OOJIbIIIE WJIK MEHBIIE MO CPAaBHEHHUIO C MOJOBUHOM HAMpPsHKEHUS Ha
Harpy3ke. Korga pasnmuune MexAay OSTHUMU JABYMs HANPSOKCHUSMHU IPEBBIIIACT
YCTAHOBJICHHO€ 3HAYEHNE, BBIIAETCSI COOTBETCTBYIOINN ABAPUNHBINA CUTHAIL.

Ozepanuuenue 3apsonoco moka 6amapeu. HexoTopble TPON3BOAUTENN BBOIST
B CBOHM BBIMPSMHUTENN (DYHKITUIO OTPaHUYEHUS MAaKCUMAJILHOTO TOKA 3apsia OaTtapeu.
OTO TNO3BOJSAET OTPAHUYUTH 3apsiAHBIM TOK JO BEJIMYHUHBI, COOTBETCTBYIOIIECH
PEKOMEHIyeMOMY 3apsSTHOMY TOKY, YKa3aHHOMY M3TOTOBHUTENEM OaTapeu, KOTOPHIM
06b1yHO cocTaBisiet 0,1C,y (makcumym 0,3 Cy).

2.6. Texunueckoe oocay:xuBanue Y

[Ipu skcrutyaTanuu oOOpyAOBaHUS SJIEKTPOMUTAHUS M 3a3€MJICHUS CIIETyeT
PYKOBOJICTBOBATHCS CJIEIYIOUIUMU HOPMATUBHBIMH JIOKYMEHTAMHU.

1. TlpaBuiia TEXHMYECKOW HKCILTyaTallMU 3JEKTPOYCTAHOBOK MOTpeduTeneit /
I'ocanepronanzop Ykpaunsl. — K.: Jluckonr, 1995.

2. IlpaBuna TeXHHMYECKOHN KCIUTyaTallMM 3JEKTPOYCTaHOBOK MOTpeOuTesnei u
[IpaBuna TeXxHUKM  OE€30MACHOCTH TMPH  OIKCIUTyaTallud  3JIEKTPOYCTAHOBOK
noTpedureneit. — M.: Dueproaromusnart, 1989.

3. IlpaBmia TexHIYHOI eKCIUlyaTalii eJeKTPOYCTAaHOBOK  IMiJMPHEMCTB
eNeKTpo3B’ 13Ky Ykpainu. — K.: 38’5130k, 1997.

OCHOBHBIMH 3alauaMM TEXHHUYECKOTO OOCIIYy>KMBaHHUS 3JIEKTPOYCTAHOBOK Ha
NPEANPUATUIX IEKTPOCBSI3U TOPOJICKUX U CEITBCKUX TEIEPOHHBIX CETEH SBISIOTC:

— oOecrieueHue OecnepeOOHOM TOAa4YM CTAOWMJIBHOM  3JIEKTPOIHEPTHUH,

HEO0OXOIMMOM 711 paboThl 000PYAO0BAHUS 00BEKTOB JICKTPOCBSI3H;
— ToAJep)KaHhe ONTUMAJIBLHOTO PEKUMA PabO0THI AJIEKTPOYCTAHOBOK;
— CBOEBPEMEHHOE M KAaYECTBEHHOE MPOBEACHHE MPOPUIAKTUYECKUX padoT,
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TEeKyIIUX W KaNHUTAJbHBIX PEMOHTOB OOOpYyAOBaHHA U OOEcCIeueHne
MaKCUMAaJIbHOT'O CPOKa €T0 CITY>KOBI;

— BBISIBJICHHE M OBICTpOE YyCTpaHEHHWE BO3HMUKAIOIIUX B 00OpPYIOBaHUU
HEHCIIPaBHOCTEH;

— obecrieueHne 3IIEKTPOYCTAaHOBOK 3aracHBIMU YacTsAMH,
IKCIUTyaTallMOHHBIMUA MaTepHuajIaMHi U HHCTPYMEHTOM;

— BEJEHHE TEeXHHYECKOW JOKYMEHTAI[MH, OTpa)Kalolle KauyecTBO pabOThI U
TEXHUYECKOE COCTOSIHUE 000py10BaHMS;

— TpPOBEIECHHE MEPONPUATUH 1O Oe30MacHOMy BEIEHHIO pPaboT Ha
000pYyIOBAHUU JIEKTPOYCTAaHOBOK;

— CHCTEMaTHYeCKO€  TMOBBIIICHHWE  KBaTU(UKAIMU  OOCITYKHBAIOIIETO
nepcoHana, WHCTPYKTaX M TMEepUOJUYEecKass MPOBEpKa 3HAHMUS TMPABUI H
TpeOoBaHUi1 0€30MaCHOCTH.

CoBpeMeHHble HU(POBBIE CHUCTEMBI CBSI3W  TO3BOJISIIOT  MPOU3BOAMTH
JAUCTAHIIMOHHBIA KOHTPOJb M Mepefadyy MH(OpPMAIMU O COCTOSHUU CTAHIIMOHHOTO
00OpYyIOBaHMS M BHEUIHMX YCTPOMCTB, B TOM 4YHCIIE M O peXKHUMax paboThl U
HEHCIIPAaBHOCTSIX  OOOpYyZOBaHUS  dJeKTponuTaHus. Vcmonb3oBaHue — Takon
BO3MOXXHOCTH TOBBIIIAET HAAEKHOCTh (yHKIMOHUpoBaHus DOIIY 3a cuer
CBOEBPEMEHHOT'O TOJY4YEHHUsI MOJHOW HH(pOpMAIMM, CTATHUCTUYECKOH 00paboTKu
MOJYYEHHBIX COOOIICHUH, BO3MOKHOCTH MOIKIIOUEHUS OoJiee KBaTU(pHUIMPOBAHHOTO
NepCcoHaNa HKCITyaTallMOHHBIX [IEHTPOB.

2.7. lIpoussoautenu IIIY u UBII noCTOSHHBIM TOKOM

B »tomM kpatkoM o0030pe He paccmatpuBanuch WbBII, npennmaraemsbie
MIPOU3BOAUTEISIMU  TE€JIEKOMMYHUKALIMOHHOTO O0OpYZOBaHUsS, IOCKOJbKY OHH
CJIMIIIKOM T€CHO B3aMMOJIEUCTBYIOT CO CBOMM 000PYIOBaHUEM.

Kommnanusa American Power Conversion — APC (http://www.apc.ru), KynuB B
Havyarme 2000 r. 3a $75 MUIH. aHTIMICKYO 4yacTHyr0 kommanuto Advance Power,
BBIIIUIA HA TEJIEKOMMYHUKAIIMOHHBIN PHIHOK.

Komnanus AEG SVS Power Systems (http://www.aeg-svs.de) yxe 6osiee 50
JIET BBIITYCKAET BBICOKOHA/IEKHBIE CHCTEMBI 3JIEKTPONUTAHUS ISl pELICHUs JTFOOBIX
TEXHUYECKUX 3a]a4.

Onun u3 muaepoB peiHKa MBIl MOCTOSSHHBIM TOKOM — HEMeELKas KOMITaHHS
Theo Benning Electrotechnik und Elektronik GmbH&KG (http://www.benning.de)
Obuta ocHoBaHa B 1997 romy, ceifuac mmeeT psii OUCOB M MPOU3BOACTBEHHBIX
MOIITHOCTeH 1o BceMy Mupy. B 2004 rony otkpsuia cOopounyto JuHuio B Poccun.

Eme oJlHa 3anaJHOrepMaHcKas bupma VOIGT&HAEFFNER
(http://www.vhpower.com), ocHoBanHas cBeimie 100 jet Ha3zag Bo Ppankdypre Ha
Marine, npousBogut WDBII, KoTOphIE NOCTPOEHBI MO MOIYJIBHOMY NPUHUHUNY U
00J1aat0T BBICOKOM Ha/IEKHOCTBIO MOJYJIEH: cpeaHee BpeMsi HapaOOTKH Ha OTKa3 —
6omee 550 000 gacos (62 roma).

Hopsexckas kommnanusi Eltek ASA (http:/www.eltekenergy.com) npenaraer
TPH KJIacca pelIeHui AJisl HOCTOSTHHOTO TOKa: OObIUHbIE (MajIoi MOIIHOCTH), CpEAHEH
1 OOJIBITION MOIITHOCTH.
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JIns oxBaTa MEPCHEKTHUBHOIO TEJIEKOM-phIHKA JIBa JIMJAEpa OTPAacid CHUCTEM
sanexktponutanus, komnanun Eltek u MGE UPS SYSTEMS, co3ganu B KoHIIE
2001 roma Ha paBHbIX noisix coBmectHoe mpeanpuarue MGTEK Energy Systems
(http://www.mgtekenergy.com). Komnanus nmoctapiisieT Ha PoIHOK TOTOBBIE PELICHUS
CUCTEM MOCTOSHHOTO ¥ IEPEMEHHOIO TOKA.

[IIBenckas kommnanusi Emerson Energy Systems (http:/www.emersonenergy.com) —
BEIYIIUN MPOU3BOJMUTENL CUCTEM DJICKTPONMTAHUS M MOCTABUIMK KOMILIEKCHBIX
pelieHuil B 00JIaCTU SHEPreTUKHU JJIsi MUPOBOTO TEIEKOMMYHUKAIIMOHHOTO DPBIHKA.
Panbiie koMranusi Oblla OTHOMMEHHBIM TOJIpa3fiefieHueM Kopropanuu Ericsson u
Bxoauia B rpynmny Electronics and Telecommunication konniepHa Emerson Electric
Co (Cent-Jlyuc, CIIIA). XoTst uMsl y KOMITIaHUU HOBOE, ee mpoaykuus 6onee 100 ner
U3BECTHA Ha pBIHKE CHUCTEM »JJIEKTponuTaHus TeledoHHbIX craHuuidl. Emerson
Energy Systems oOnagaeT craTycoM  'MPEANOYTUTEIBHOTO  IMOCTaBLIUKA
SHEPreTUYECKUX CHUCTEM" ISl BEAYIIMX TEJICKOMMYHUKAIMOHHBIX KOMITAHH:
Ericsson (IlIBenust), Siemens (I'epmanus), Telia (IlIBeuns), AT&T (CIIA), British
Telecom (BenukoOpuranus), Telefonica (Ucnanus), Cable&Wireless
(BenukoOputanus), Level 3 (CIIIA) u MHOTUX ApYTHX.

ITIponykuusa Emerson Energy Systems npemiaraercs Ha pbIHKE, KaKk B BHUJIE
KOMIUIEKCHOTO PEIICHUS, TAK U B BHUJE OTIEIbHBIX KOMIIOHEHTOB, LIEHTPAJIbHOE
MECTO B KOTOPBIX OTBOJUTCS CHUCTEMaM »AJIEKTPONUTAHUS TOCTOSHHOIO TOKa
crannapra —48 B.

Komnanus Oldham (http://www.oldham.com) npensiaraer o6opyaoBaHUE IS
KOMILJIEKCHOTO perneHust mpooiem snektpornutanus. 3aBoa Oldham France — onun
13 HauOoJee TEeXHUYECKU OCHAIICHHBIX 3aBOJIOB B EBporie, KOTOpbI MpPOU3BOIUT
pa3HooOpa3Hoe 000pyIOBaHUE ISl DJIEKTPONMUTAHUA: AaKKyMYJATOpHBIE Oarapew,
3apsHbIC YCTPOWCTBA, JJIEKTPOINHUTAIOIKE ycTporcTrBa cBsasu, WDBII, nusenpHble
AIEKTPOre€HEPATOPHBIC YCTAHOBKU U UHBEPTOPHI.

MukponpoueccopHblid  OJOK  yIpaBieHUsT  OOecleunBaeT  CBSI3b  C
NEPCOHAIBHBIM KOMIIBIOTEPOM HEMOCpEeACTBEHHO uepe3 uHTepdeiic RS232 wmm ¢
UCIOJIb30BaHUEM MOZIeMa. DTOT OJIOK OCYIIECTBIISIET: KOHTPOJb TOKA U HAMPSXKEHUS,
HCIIPABHOCTH KOMIIOHEHTOB CUCTEMBbI, TEMIIEPATYPHYI0 KOMIIEHCALIMIO HAIPSKEHMUS,
moa3apsii W KOHTPOJIb paspsga Oarapeil, BbIgady COOOIICHHWS HAa WHIUKATOP
CUCTEMBI, yIAJICHHbIN KOHTPOJb. Bce HEOOX0qUMBIE PEryJIupOBKU OCYIIECTBISIOTCA
yepe3 (POHTAIBHYIO T[aHENb. YCTAHOBJICHHBIE ¥ HW3MEpSCMbIE 3HAUYCHUS
OTOOpPAKAIOTCS HA KUJIKOKPUCTAIUTMICCKOM JIHCIIIIEE.

[loka eme HeOOCTaTOYHO W3BECTHass B YKpanmHe KommaHusi Alpha
Technologies (http://www.alphaargus.ru) Opuia ocHoBana B 1976 romy. Alpha
Technologies Bmameer 100% axnuii W3BECTHOW KaHAJICKoW (GupMbl  Argus,
CHEIUATN3UPYIONICHCS Ha TPOU3ZBOJACTBE OOOPYIOBAaHUS JIICKTPOMUTAHUS IS
TEJIEKOMMYHUKAIIMOHHON OTPACIIN.

Powernet (http://www.powernet.fi) — koMnaHus1, U3BECTHAs HA TEIEKOM-PbIHKE
npexnae Bcero cucreMamu cepun DAC60000. koTopble mNpeaHa3HAYEHBl IS
BBIPAOOTKH MTOCTOSTHHOT'O U MIEPEMEHHOTO TOKa MoiHOocThio 600-14000 BA.

benwbruiickass kommnanuss CE+T S.A. (http/www.cet.be) mnpou3BOIUT
MHBEPTOPHI, KOHBEPTOPHI, & TAKKE MPOTYKIIHIO JJIsl IEPEMEHHOIO TOKa MO MAapKOi
CE+T c¢ 1936 roma. Ilponykuuss KOMIAHUM OXBATbIBA€T IIMPOKHHA CIEKTP
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morrHocTedt (ot 300 BA nmo 42 kBA), nerko Macmradbupyercs 0e3 MpUMEHEHHUs
yCTapeBUIEr0 NpHUHLHMIA "BeAyUIMil-BeNOMBIH" U pe3epBupyerca (obimamaer
(hYHKITMOHATEHON N30BITOYHOCTHIO).

OcHoBanHasg B 1922 roay ¢paniry3ckas KommaHusi Socomec, BbIpocIIasi B
TpaHCHaIMoHanbHY0 Socomec Group (http://www.socomec-sicon.ru), 3aHUMAETCs
pa3pabOTKOM W MPOU3BOACTBOM U3JIEIUNA, PACOPEACIAIONIUX, YIPABISIOMINX U
rapaHTUPYIONIMX OecrepeOoiHOe M KAYECTBEHHOE 3JIEKTPOITUTAHUE.

['oBopss 0 kommaHusiX, paOOTAIOIIMX HA YKPAWUHCKOM pBIHKE, HEOOXOAMMO
YUUTHIBATh, YTO PHIHOYHAS HHIA CUCTEM BJEKTPOMUTAHUS JOCTATOUYHO Y3KOCIIE-
nuanu3upoBaHa. B Hell JEHCTBYIOT KOMIAHUU-UHTErPaTopbl, MpodhecCHOHATBHO
3aHUMAIOUIUECs TEEKOMMYHUKAIIMOHHBIMU CHCTeMaMu OecriepeOONHOTO MUTaHUS.
Bcetpeuarores Takke cTpaTermuecKue adbsHChI TAKUX KOMIAHUH, (POPMHUPYEMBIC IS
00CITy’KUBAHUS TEIEKOM-KINEHTOB.

Kommnanusa BestPower, (http://www.bestpower.com.ua), siBisifomasicst moapas-
nenenreM kKoprnopauuu ‘“MHKOM”, — oUIHANTBHBIN JUIep CUCTEM AJIEKTPONUTAHUSA
MOCTOSITHHOTO TOKa I TEJIEKOMMYHHUKAIIMOHHOTO OOOpYyIOBaHUS HOPBEKCKOU
¢dbupwmsl Eltek.

Kommnanusa HTT "Oneprusa" (http://www.energy.kiev.ua) npeajaraet mupoKui
CHEKTp peIIeHUH A CUCTEM Oecriepe0oMHOTO SIEKTPOIIUTAHUS.

Komnanus  "Cunanc"  (http:/www.sinapse.ua) mnpeajaraeT  CHUCTEMbI
rapaHTUPOBAHHOTO  DJIGKTPONMUTAHUS  COOCTBEHHOTO  MPOM3BOACTBA  JJIA
TeJIEKOMMYHUKAIMOHHOTO 00opyaoBanus (cepust CHD).

Kommanus "Onrexo Ykpanna" (http://www.elteco.kiev.ua), pumman Elteco a.s.
(CnoBakusi, XXunuHa), SBISIETCA MPOU3ZBOJMTENEM M TNOCTAaBIIMKOM KOMILUIEKCHBIX
CUCTEM TApAaHTHUPOBAHHOTO JJIEKTPONUTAHUS. DIJIOK yINpaBieHus camMoil MOIIHOM
cucteMbl NTX100 obecieunBaeT MOJHBIII MOHUTOPUHT CUCTEMBI MUTAHUS (MECTHBIN
MOHHUTOPHUHT — TI0 uHTepdeiicy RS232. RS485. aucTaHUMOHHBI MOHUTOPHHT — TIO
MoJieMy WK 1o ceTu yepe3 SNMP-arenr).
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3. ACTOYHHMKHU BECIIEPEEOHHOT'O
IHUTAHUA HEPEMEHHBIM TOKOM

Hcropus ucnofib30BaHUsl HCTOYHUKOB Oecriepe0oMHOro MUTaHus IEpEeMEHHBIM
toxkoM i UBIT (UPS) B obmactu cBsizu HacuuthiBaeT Ooiiee 40 ner. [lepBoe Bpems
UBII ornuyanuchk BBICOKOU IIEHOM W UCIIOJIL30BAJIUCH OOJIbIIE Ha creroonekTax. B
JanbHEHIIeM, ¢ COBEPIICHCTBOBAHUEM TEXHOJOTHUU MPeoOpa3oBaTEIbHON TEXHUKH,
MOSIBICHUEM  TEePMETHU3MPOBAHHBIX  HEOOCTY)KMBAEMBIX  CBUHIIOBO-KHCJIOTHBIX
AKKyMYJISITOPOB, CHIDKCHHEM CTOMMOCTA OHH CTalld HAaXOAWTh OoJiee MIUPOKOE
npuMenenne. C paszButueM komnbroTepHOM TexHukn MBIl momyunnn maccoBoe
pacnpoctpanenue. OcHoBHbIM HazHauenneMm WBII sBisercs obecrieueHre nuTaHus
HArpy3KH € 33JJaHHBIM Ka4€CTBOM U HAJICKHOCTBIO.
WBIl nepeMeHHBIM TOKOM JOJDKHBI BBIMOJHSATH JBE OCHOBHBIE (PYHKIIWU:
yIy4YLIEHHE KadyecTBa M pe3epBuUpoBaHue uiekTponuTaHus. B cocrta UBII moryr
BXO/IUTH:
— BBIIPAMHUTENL U1 3apsiia W MOA3apsia PE3EpPBHBIX AKKyMYJSTOPHBIX
OaTapeit;

— UHBEPTOp [Jisi NUTAaHUA HArpy3Kd OT COOCTBEHHBIX aKKyMYJISTOPHBIX
OaTapeit;

— pe3epBHas aKKyMyJIsITOpHas Oarapes;

— GuUABTPHl IJIs YIYYIICHUS BXOAHOTO HAMPSKEHUS CETH M BBIXOJHOTO
Hanpsbkenuss MBI,

— aBTOTpaHcPoOpMaTOp C MEPEKITIOYAEMbIMU OOMOTKaMHU [JIsl CTYINEHYaTON
KOPPEKTUPOBKH BXOJHOTO HAMPSIAKECHHUS;

— pa3feNUTeNbHbIN TpaHC(POPMATOP JIsi FaTbBAHUYECKON Pa3BsI3KU BXOJIHOTO
Y BBIXOJITHOTO HAIPSKEHU;

— YCTpPOWCTBA KOMMYTAIIUU;

— cxema By-pass (ycTpoiicTBO 00XOAHOIO MyTH) MUTAHUS HArpy3ku B 00XO[
UBIT;

— TmporpamMmHoe oOecreueHue, NpeJHa3HaYeHHOEe ISl KOH(PUTYpHpPOBaHUS,
MOHUTOpPHUHTA U ynpasyieHus padoroir UBII.

Konkpernas kommekraimus HWBII  ompenensiercas e€ro  MOIIHOCTBIO,
HA3HAYCHUEM U apXUTEKTYPOU MOCTPOCHUS.

3.1. Knaccupukanus u cpepa npumenenuss UbII

HopmaTuBHBIE TOKYMEHTBI, B YaCTHOCTH, eBporerickue ctanaaptel EN50091-1
u EN50091-2 ne naror ompexaenenus mnpuHimunoB pabotrsl WBII. Hopmupyrorcs
OCHOBHBIE TIApPAMETPBI, MPU COONIOAEHUM KOTOPBIX MCTOYHUK COOTBETCTBYET
ctagaapty. Ho Hambosee TmNpuU3HAHHOW SBISETCS KiIacCH(PUKANMSI, KOTOpas
npeayaraercss B mepBoi penakiuu crangapra IEC-62040-3, omyOJMKOBaHHOW B
1999 romy. B ee ocHOBe nexur (QyHKIMOHANBHBIN mpu3Hak. COTIaCHO JTHX
cranaaproB MBIl nensarca Ha Tpu rpynmsl: pe3epBHble (off-line, Takxe BcTpedaroTcs
Ha3BaHue bac-kup, standby), nuHeitHo-uHTepakTUBHBIE (line-interactive) U aKTUBHBIE
WM C JBOIHBIM IpeoOpa3zoBanueM (on-line, double-conversion). IlpuHannexHOCTh
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YCTPOICTBA K TOMY WJIM MHOMY THUITYy ONPEIENSIIOT 0COOEHHOCTH B3aHMMOJCHCTBUS U
MOPUHLIMIB TOJKIIOYEHUS! OCHOBHBIX (DYHKIIMOHANBHBIX Y3JIOB: BBIIPSIMUTEICH,
MHBEPTOPOB, NEPEKII0YATEIICH U PE3EPBHBIX AKKYMYJIATOPOB.

Opnako MexayHapoaHasi JJEKTPOTEXHHYECKAs KOMHCCHsS (B CBOE BpeMs
onmobOpuBmiast  crapaapt I[EC  62040-3:1999) pemmna mepecMOTpeTh — €ro.
HeoOxomumocts  HOBOM  Kiaccupukauuu  oOyCIIOBIMBAJIACh  MapKETHMHIOBOU
akTUBHOCTHIO npousBoauTeneit UBII. [TosBunuck ¢pupMeHHbIe Ha3BaHUS TOMOJIOTHHA,
BpoJi¢ "KBa3MaKTWUBHAasA" WM "TMOJIyaKTHBHAs'', a TaKKe COOCTBEHHbIE 00O3HAUCHUS
peoOpa3oBaHui, U3-3a YETO BO3HUKIIM 3aTPYJHEHUS, Kacaloluecss UIeHTU(UKALNN
THUIIA OIPEEICHHBIX YCTPOMCTB.

Hogas knaccudukanus MBIl ocHoBana Ha HEOOXOIUMOCTH MPOTUBOACHCTBO-
BaTh BJIMSIHUIO HA HArpy3Ky, KOTOPO€ OKAa3bIBalOT OTKJIOHEHWS B IUTAIOLIEH CETH
(cTaHAapT CCHUIACTCS HA 1€CATh HauboJjee OUyTUMBIX OTKJIOHEHUI). B ocHOBE 3TOTO
MO/IXO0/a JEKHUT KAa4yeCTBO HANPSIKEHHUs, N0J1aBaeMOro Ha Harpysky. Bmecro mpex-
HUX OIIpefeneHui, BBoasaTca derkue rpagauun MBIl mo Tpexcrymenuaron cxeme.
IlepBas cTyneHp pacCMaTpPUBAET CTENEHb 3aBUCUMOCTH OT IUTAOIIEH CETH, BTOpasi —
(GbopMy BBIXOJHOTO HAIpPSHKEHUS, TPEThs — (HOpMy AMHAMHUYECKON KPUBOHM JOIyCKa
JUTS BBIXO/1A.

JUIsL Ka)K0M CTYTIEHM 3aJlaHbl TPU TUIIA COOTBETCTBYIOLIMX IOKa3arene. Tak,
3aBUCUMOCTh LEMU HAarpy3kKd OT MHTAIOIIEH CETH OLIEHUBAETCS CIEAYIOINUM
o0pa3oM: HE3aBHCHMMOCTb OT 4acTOThl M HampsbkeHus: (Voltage and Frequency
Independence — VFI); He3aBUCUMOCTB OT HAIPsDKEHUS IIPU 3aBUCUMOCTH OT YaCTOTBI
(Voltage Independence — VI); 3aBucuMOCTb OT HanpskeHus U 9acToThl (Voltage and
Frequency Dependence — VFD). Knaccel cooTBETCTBUS COBHAAAlOT C MPUHSITHIM
paHee JCJICHUEM Ha aKTUBHBIC, IMHEHHO-UHTEPAaKTUBHBIE U pe3epBHble MBI

Crnenyromas ctynenb xapakrepuctuku IEC ompenenser Koapl, MO KOTOPHIM
olieHHMBaeTcs (opMa BBIXOIHOM KpUBOHM, W 0003HAYAETCS ABYXPa3pAIHBIM KOIOM
npu nomoty cumBoiioB "S", "X" u "Y". IlepBrIil pa3psa MoKa3bIBA€T HOPMaIbHbBIN
peXuM paboThl, BTOPOM — aBTOHOMHBIM. "S" yKa3pIBaeT Ha TO, YTO HANpPsHKEHUE
JIOJHKHO MMETh CHUHYCOUJANbHYIO GopMmy ¢ kKoadduiumenToM rapmonuk meree 0,08
npu Jr000M (Kak JIMHEHHOM, TaKk W HEIMHEHHOM) XapakTepe Harpysku; "X" —
HECUHYCOMJIaJIbHOE HampsbkeHue ¢ kodpduuueHtom rapmoHuk menee 0,08 npu
HEJIMHEWHON Harpy3ke, a "Y" — eme Oosiee CyIIECTBEHHOE OTKIOHEHHE (POPMBI
HAIpPSHKEHUS OT CUHYCOUJIBI.

Tperbs cTyneHp Takke oOO3HauaeTcsi TpeMsi cuMBoJiaMu. llepBblil siBisieTcs
II0OKA3aTeJIEM IIEpEX01a OT PEKUMA K PEKUMY (HOPMAJIBHBIA, aBTOHOMHBIN U PEKAM
Oaiiraca), BTOPOH CHUMBOJI NOKa3bIBa€T NEPEXO] NPU JUHEHHON Harpyske OT HOp-
MaJbHOTO peXHMa K aBTOHOMHOMY, a TPETUN — NIEPEXO IIPU HEJIMHEWHON Harpyske
OT HOPMAJIBHOTO peKMMa K aBTOHOMHOMY. [{udpsl MoryT umers 3Hadenus ot 1 g0 3.

HeoOxomumocTh 3ammThl 000pyA0BaHUsS U HHPOPMAIMH B MOCIETHEE BPEMs
HE  BbI3BIBAET COMHEHMI. XapakTEpHbIMM  IPU3HAKAMU  HEOOXOAUMOCTH
JOMOJHUTENBHOW 3allUThl  O0OPYJOBaHUS OT BO3MYIUEHUN CETH SBJISIOTCA:
OrpaHMYeHHas MOIIHOCTh BBOJA M CTapas pa3BOJIKa B 3[JaHUSAX CTApOM MOCTPOMKH;
pacrnojoKeHue 37aHusl BOJM3M  CTPOUTENBHBIX IUIOMQJAOK M MapUIpyTOB
ANEKTPOTPAHCIIOPTA;  HaJW4YME€ B  3J@HUAX  MOIIHOIO  HMHAYCTPUAIBHOIO
00OpyIOBaHUs; PACHOIOKEHHE O00PYIOBaHUS B CEBCKUX PalioHaX, yAaJCHHBIX OT
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MECTHBIX MOJACTAaHIIMMA WM B 30HE C MOBBIIMIEHHOW T'PO30BOM AKTHUBHOCTBIO.

Cnemnduka npumenenust MIBI1 3aBUCUT OT MOIITHOCTH, TTIO3TOMY MX Pa3ICSIOT
Ha MCTOYHUKH MAJIOM (O €QUHHUIl KWJIOBATT), CpeaHel (OT €IHWHHI] 10 JIECSATKOB
KUJIOBATT) U OOJIBIION MOIIHOCTH (J10 HECKOJIBKUX MEraBaTT).

UBII manoii MOIIHOCTH, NPEAHA3HAYEHHBIE I NUTAHUS KOMIBIOTEPHOU
TEXHUKH, UMEIOT aKKyMYJIATOPHBINA pe3epB Ha 5-15 MUH paOOThI, YTO TO3BOJISIET MIPU
IPOIAJaHUU BHEIIHETO JIEKTPOCHAOKEHHUSI COXPAaHUTh UH(POPMALIMIO J0 BBIKIIOYE-
HUS KoMITbIoTepoB. MacmtabupoBanne Takux MBI, kak mpaBuiio, He TOMyCKAETCA.

WBII cpenneit MOIHOCTH MOTYT UMETh OJHO(Aa3HbIE I TpeX(a3zHble BXObI
M BBIXOJbl M TIpEIHa3Ha4YeHbl s 00eCleueHUs KaueCTBEHHOM AIIEKTpOIHEpruen
KOMITIEKca 000py0BaHUS WK 1IeTIOTO 31anus. Kak mpaBuiio, TOmycKaeTcs Hapaliu-
BaHHUE MOIIHOCTU IyTeM J00aBJEHUS B CHCTEMY JAOIMOJIHHUTENbHBIX MOIYJEH WU
YBEJIMUEHHE BPEMEHU aBTOHOMHOM pabOThl MOCPEACTBOM YCTAHOBKHU JOTOJHUTEb-
HBIX OaTapeiiHbIX MOAYJIeH/mKapoB, MHOTAA CO CBOUMH 3apsAIHBIMU yCTPOUCTBAMHU.

Tpexdazupie UPS ©Ha ™MommHOcTH A0 coreH KBA UCHONB3YIOTCS IS
INOCTPOCHUSI W30JMPOBAHHBIX CUCTEM JJIEKTPONUTAHUS, HAlpPUMEp, Uil MUTAHUS
CHCTEM OXJIQXKJECHHUS HA TEIICBU3MOHHBIX LIEHTPAX.

[Ipu yBenuuenun moirHocTH yctaHoBiIeHHbIX MBIl Bce Oonbliee BHUMaHUE
CelyeT YAENSITh CHCTEME DSJEKTPONHUTaHMs, Kak equHomy Ileiomy. HeoOxomum
KOMIUJIEKCHBIA MOAXOJ, KOTOpbI orTimuaerca teM, uto UBII u npyrue pesepBHbIe
HMCTOYHUKHM pPAacCMaTPUBAIOTCSA KAK YacTh €IMHOM CHUCTEMBbI, BKJIIOYAIONIEH B ceOst
3a3€MJICHHE, TOKOPACHpPEAECIUTENBHYIO CETh, YCTPOWCTBA 3alIUThl, ABTOMATHUKUA U
KOMMYTaIlUd B TEMSIX MEPEMEHHOTO W TIOCTOSHHOTO TOKOB, (DHIIBTPBI, CHUCTEMBI
JUACTAaHIHUOHHOTO KOHTPOJISI, BCE BHUIBI HAarpy3KH, T.€. BCE COCTABJISAIOIIME, OKa3bl-
BAIOIIME BIMSIHUE HA KOHEUHBIN pe3yJIbTaT: KAUECTBEHHOE MUTAHUE U YBEPEHHOCTD B
TOM, YTO JICHbI'H U TPYAbl, BIOxkeHHbIe B COII, HEe mOoTpaueHbl HANPACHO.

Hcnonb3oBaHne KOMIBIOTEPHOM TEXHUKM B oTpaciu “CBA3p” HMeEET
CJIeIyIOlMe OCOOCHHOCTU: B COBPEMEHHBIX LHU(PPOBBIX CHUCTEMAX, TIJl€ OOMEH
uHpopmalmer  “deloBeK — CHUCTeMa CBSI3M~ ~ TMPOU3BOJUTCSA  IOCPEICTBOM
KOMIIBIOTEpPA, MIPU MPOINAJaHUN BHEITHErO 3JIEKTPOCHAOKEHUS MEPEMEHHBIM TOKOM
POJOJKUTEIBHOCTh pa0OThl KOMITBIOTEPA OT PE3EPBHOTO UCTOYHUKA JOJKHA OBITH
PaBHON MPOJIOJDKUTEILHOCTH pabOThl ammapatypbl CBsi3U; Bpemsi pabOThl OT
PE3EPBHOI0 HCTOYHUKA OTPAHUYEHO, TOATOMY BaXKHYIO POJIb UTPAET SKOHOMUYHOCTD
YCTPOMCTB ANEKTPONUTAHUS U CUCTEMBI B LIEJIOM.

HanpammBaercs BbIBOA: MNHTAaHUE KOMIIBIOTEPHOM TEXHUKH  JTOJKHO
OCYIIECTBIISITECS. OT TOTO K€ UCTOYHUKA FapaHTUPOBAHHOIO MUTAHUSA, YTO U ITIUTAHUE
aboHeHTckoi cetu. [Ipu 3TOM B 1enouke npeoOpazoBaHuil: “TIOCTOSIHHBIN TOK AB”
= “nmepeMeHHbIM TOK yactoTod 50 ['l” = “HmOCTOSHHBIA TOK B OJIOKE MUTaHMUS
KOMITbIOTepa” =—> “TIEpEeMEHHBIH TOK BBICOKOM YacTOThl B OJIOKE IHUTaHUS
KOMIIbIOTEpA” => “HAIPSIKEHHS] MOCTOSTHHOTO U MEPEMEHHOTO TOKOB JJISI TTUTAHUS
MOJyJel KOMIIbIOTepa” COKpalllaloTcs MepBble JBe cTyneHu. PaboTel B 3TOM
HaIpPaBJICHUU TPOBOJSATCSA BEeIymMUMH (Gupmamu. (s CUCTEM CBS3U BBITYCKAIOTCS
0JIOKU MUTAHUSI KOMIIBIOTEPOB, PACCUUTAHHBIE HA MOJIKIIOUEHHE K CETH TOCTOSIHHOTO
TOKa C HOMUHAJIbHBIM HarpsbkeHueM 48 B.



100

3.1.1. Off-line UBII

[Tpunnun mnoctpoenue off-line MBIl ocHoBaH Ha TOM, YTO Harpyska
M3HAYaJbHO MOJKI0UEHA K ceTu (puc. 3.1).

DOuneTp
Cetb "
. ~ ‘;
[Tepexmrouarens
1
—>
Harpyska
2
—_ A > - ~
3apsiiHoe NuBeprop
YCTPOHCTBO
A 4
J. AKKyMyJISITOpHAst
BB Garapes

Pucynok 3.1 — Crpykrypnas cxema off-line UBII

B HOpManbHOM pexuMe NepeKIoyaTeNlb HAXOAUTCS B MTOJIOKEHUHU 1, MUTaHue
Harpy3Kd OCYLIECTBIIIETCS HENOCPEICTBEHHO OT CETH, 3apsiiHOE YCTPOMCTBO
OPOU3BOAUT IMOA3apsA] AaKKyMYJISTOPHOM OaTapeu, HMHBEPTOpP BBIKJIIOUYEH WIH
paboTaeT Ha XonocToM xoay. Ilpu aBapun UM NMOBBILIEHUM CETEBOIO HAIPSKEHMS
MEePeKIIoYaTeb aBTOMATHUYECKH MTEPEBOIUTCS B TIOJIOKEHUE 2 U Ha BBIXOJ] TIOCTYAET
HAmpsDKEHWE OT MHBEPTOpA, KOTOPBIM MOTpeONIAeT SHEPrui0, 3alaceHHYI B
aKKyMYJIITOpHOI OaTapee.

Heodocmamkom paccCMOTPEHHOW CXEMBI SIBISIETCS OTCYTCTBHE BO3MOXHOCTH
PETYJIMPOBKM BBIXOJHOTO HAIMpPsDKEHUA W Hanuuue (UKCUPOBAHHOTO BPEMEHU
MEPEKITIOUEHNUs (Pa3pbiB BHIXOJHOTO HAMPSKEHH) MOAaun HAMPSHKEHUS HAa HArPy3Ky
IOpU MEpPeXo/ie Ha MUTAHUE OT AKKyMYJISTOPHOW OaTapen U 0OpaTHO (OOBIYHO ATO
Bpems coctasisieT 5-10 mc). Hanuune pa3pbiBa CHHYCOM/IbI BBIXOIHOTO HAIPSYKEHUS
0e30macHO JUIs1 OOJIBIIMHCTBA OBITOBBIX KOMIIBIOTEPOB, HO MOXET MHUIUUPOBATH
cOOM CEepBEPOB.

Kpowme Toro, npu skcrutyatauuu MBII Takoro tuma B ycaoBHsIX HECTaOMIBHOM
AJIEKTPOCETH 4YaCTO MPOUCXOAUT MEPEKIIOUEHUE HAa MUTAHHUE OT AKKyMYJISTOPHOU
Oarapen U 00paTHO, YTO MPUBOAUT K PE3KOMY COKPAILEHUIO CPOKA €€ IKCILTyaTalluu
Y 4YaCTOM 3aMEHE.

Off-line UBII wumeror momHocte oT 250 go 2 000BA u nomyuwin
pacrnpocTpaHeHue Onaronapsi HU3KOM CTOUMOCTH. OHU MOTYT HCIIONb30BATHCS IS
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oOecrieueHus rapaHTUpOBAHHOTO IIMTAHUSA OTACIBbHBIX YCTpOfICTB B PCTruOHax C
XOopomuM KadeCTBOM BHCKTquCCKOﬁ CCTH.

3.1.2. Line-Interactive UBII

bosnee  coBepuieHHo#l ~ pa3HoBUIHOCTBIO  off-line  WBII  sBastoTcs
MHTEPAKTUBHBIE UCTOYHHUKH, JOTOJHEHHBIE CTAOMIN3aTOPOM CETEBOTO HAIPSIKEHUS
Ha OCHOBE aBTOTpaHC(hOpMaTOpa C MEPEKIIOYAIIMMHICST 00MOTKaM#u (puc. 3.2), 94To
MO3BOJIMJIO PACHIMPUTh JOMYCTUMBIM Juana3oH BXOJHOTO HAMPsHKEHUS, MpHU
KOTOPOM HE MPOUCXOUT MEPEKII0YEHUE HA MUTAaHUE OT OaTapeu.

DunbTp Bbycrep
Cetb ” E
= - [Tepexmtouarenb
1
—>
Harpy3ska
2
= A 3 -~
3apsigHoe HNuBeprop
YCTPOMCTBO
A 4
J_ AKKyMyJsITOpHas
BB Garapest

Pucynok 3.2 — CtpykrypHasa cxema line-interactive UBIT

O®yukumonuposanue MBIl tunma line-interactive ananormyHo MBII off-line.
OTnuuuTensHON  OCOOCHHOCTBIO SIBIISIETCS Hanmuyue Oyctepa (CTymeHYaToro
aBTOMATUYECKOTO  peryiaropa HampsbkeHus). llpu mpomamgaHuu — BXOJHOIO
Hanpsbkenust MBII nepeximoyaercs Ha paboOTy OT aKKyMyJIITOPOB, KaK M B cllydae
WBII tuna off-line.

UBII line-interactive MMeEET pACIIMPEHHBIA JUAna3oH U3MEHEHUS CETEBOTO

+22%
HanpspKeHUs: (IS HEKOTOPBIX Mojeneid oH cocrtasisier 220 B 570, ), 4TO TIpHU
- (]

IIyOOKUX MPOCAJAKaX BXOJHOTO HANpPsDKEHUS NO3BOJSET paboTaTh OT ceTh 0e3
nepexoqa Ha aKKyMyJsaTopHyro Oarapero. Ommako B Takux WBII coxpanwmmmchk
ocnoeuvie nedocmamxu, npucyume WBIl off-line — nanmuyme ¢ukcrupoBaHHOTO
BPEMEHH MEPEKIIOYCHHS TP Mepexoie Ha MUTaHue OT OaTtapen U oOpaTHoO.

JInneitno-untepaktuBHble MBII Ha Mommuoctu ot 500 BA 1o 5 kBA npume-
HAIOTCS TaM ke, rae u off-line UBII, HO MeHee KpPUTUYHBI K KayeCcTBYy U
OTKJIOHEHUSIM CETEBOTO HAMPSIKEHMUS.
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OTnUYUTENbHBIM TPU3HAKOM pexuma pabotsl off-Line sBisieTcss paBeHCTBO
JOIIyCKOB Ha 4acTOTbl BXOJHOTO W  BBIXOJHOIO HANPSKEHHH, KOTOPOE
CBUJIETENBCTBYET O TOM, YTO HArpy3Ka MOAKIYEHA HEMIOCPEACTBEHHO K CETH.

OnanMm u3 BuaoB line-interactive sgsisgrorcs MBII, nMmeromue B CBOEM COCTaBe
(beppope30HaHCHBIA TpaHCPOpMATOpP C KOMMYTHPYEMBIMH BXOJaMH, Ha OJUH M3
KOTOPBIX IOJAETCsS CETEBOE HAIPSDKEHUE, a K BBIXOAY INOAKIOYEHA Harpyska. [Ipu
IPONaJaHUM CETEBOI'O HANpsIKEHUS Ha BXOJ TpaHcpopMmaTopa IMOAKIIOYAETCS
BBIXOJHOE HANpsDKEHHWE WHBEPTOpa, MUTAIOLIErocs OT aKKyMYJSTOpHOH Oarapew.
HecMoTps Ha cymecTtBeHHOe yBenuueHue radaputoB u Beca MBIl ncnons3oBanue
(beppope30HaHCHBIX CBOMCTB TpaHC(hOpMaTopa MO3BOJSET CYIIECTBEHHO YIYYIIUTH
KaueCcTBO BbIXOJHOro HanpspkeHus. MonrHoctu tTakux UBII-no 15 kBA.

Takxe pazHOBUIHOCTHIO line-interactive Ha moimHocTd 10 10 kBA sBasitoTCst
rubpuaneie MBI, nHorna nosunuoHupyemble Kak on-line. B Takux wmcToyHHMKax
CETEBOE HAIIPSDKEHHE C MOMOILBIO BBIIPSIMUTENS MIPE0Opa3yeTcss B MPOMEKYTOUHOE
IIOCTOSIHHOE, a 3aTeM IOCTYyIaeT Ha BXOJ HMHBEPTOpa, MUTAKOUIEro Harpysky. [Ipm
IIPOIAJJaHUN CETEBOT0 HAIIPSKEHUS BXOJ MHBEPTOPA MEPEKIIIOYAETCS HA MUTAHUE OT
aKKyMYJIATOPHOH Oatapeu, HalpsbkeHHe KOTopol moBelmaetcs ¢ nomouiso DC/DC
KOHBEPTOpA, OOBIYHO HAXOJAIIErocss B  “ropsueM” pe3epBe, [0 BEJINYUHBI
IPOMEKYTOYHOTO HAIIPSKCHMSL.

3.1.3. On-line UBII

On-line UBII (nnorma nHasepiBaeMbie True on-line mim “HacTosmuMmu’” on-line)
TCHEPUPYIOT COOCTBEHHOE, CTA0WIBHOE 1O aMIUIMTYJE M YacTOTE HAMPSIKCHUE
(puc. 3.3). OHu paboTaIOT MO MPUHIHUITY ABOMHOIO MPE0Opa30BaHMs: MOCTYMNAIOIIEe
Ha BXOJ] TMEPEMEHHOE CETEBOE HAIpsHKEHUE MpeoOpa3yeTcs BHIIPSIMUTEIEM B
NOCTOSIHHOE, HCIIOJIb3yeMOoe i TUTaHus WHBEpPTOpa, 3apsia MW mojazapsjaa
aKKyMYJISITOPOB, a 3aTE€M C TOMOIIbIO HHBEPTOPA — CHOBA B MIEPEMEHHOE.

by-pass
[Tepexmrouarens

1
—>
Harpyska

2

Cetp - -
— ¢ + ~
Brinps- NuBeprop
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J_ AKKyMyJISITOpHAst

T Garapest
Pucynok 3.3 — CtpykrypHas cxema on-line MBII




103

B HopmasbHOM  pekmMme ~ pabOThl  BBIIPSAMUTENH  OOecleYnuBaeT
aBTOMATUYECKUN TMOJ3aps] aKKyMyJsiTopHO# Oatapeu. [Ipu momamanuu BXOAHOTO
HaNpsHDKEHUST MHBEPTOP MOJTYYaeT MUTAHUE OT aKKyMYJISITOPOB U B €ro padoTe, Kak u
B BBIXOJXHOM HarpsbkeHud MBI, Hukakux u3MeHeHur He IPOUCXOIUT.

JIOTIOTHUTENBHBIM PEXXUMOM  pabOTBHl CXEMbl JIBOMHOTO TpeoOpa3oBaHus
aBisieTcs: pexkuMm oOxona (by-pass), HCHOJb3YEeMbIH [JIsi MUTAaHUS HArpy3kd OT
BHEIIIHEN AJIEKTPOCETU MPH BBIXOJIE M3 CTPOSI AJIEMEHTOB CXEMbl WM IEPETPYy3KU
WHBEPTOPA.

By-pass mpeacraBnser co00ii KOMOMHUPOBAHHOE AJIEKTPOHHO-MEXAaHUYECKOE
YCTPOMCTBO, COCTOSIIIEE U3 CTATUYECKOTO U PYYHOI'O YCTPOUCTB (puc. 3.4).

Cratnueckuil by-pass npeacrtasisieT coO00M TUPUCTOPHBIN KIIFOY U3 BCTPEYHO-
MMApAJUICIIBHO BKJIFOYEHHBIX THPUCTO-
pOB. YTpaBlICHUE THUPUCTOPAMU OCY- Vrill/
IIECTBISIETCS OT CUCTEMBI YIPABICHUS >
UBII. ABroMarmyeckoe ympasieHue K ceru
OCYILECTBIISIETCA MPU BO3HUKHOBEHUU

NEPETPy3KK U B DKOHOMHUYHOM )I<II

pexume paborsl UBIL. Ilpu sToM B VS2 Berxon UBIT
000UX clydasX HampsHKEHHE HHBEP- K ungepropy

TOpPAa CUHXPOHU3UPOBAHO C HAIpsKe-

HMEM HA BXOJE Lenu Oaimaca u C Pucynok 3.4 — YcTpoiicTBO
HMMITyJIbCAMU YIIPaBJICHUS, YTO I103BO- o0xonHoro myTH (by-pass)

JISIeT MPOU3BECTU MEPEBOJI HATPY3KH C
MHBEpTOpa Ha Oaiflmac u oOpaTHO “0e3 pa3pbiBa CHUHYCOUIBI . PydHOil
(MexaHWYeckuil) Oalimac TpeAcTaBisieT CcoOOM MEXaHWYECKUH BBIKIIOYATEIb
Harpy3Kkd, IIYHTUPYIOIIMN cTaTtudeckuil Oaiimac. OH mpegHa3HayeH A BBIBOJA
WBII u3 paboThl co cHATHEM HanpshkeHus ¢ daeMenToB MBII.

UBII on-line rapaHTUpYIOT 3allUTy OT OOJBIIMHCTBA HEHCIPaBHOCTEH
AJIEKTPOCETH, IMO3BOJSIOT (PUIBTPOBATH MOMEXH, 00€CIEUMBAIOT HA BBIXOJE YUCTO
CUHyCOUJaNbHOE HampspkeHue. OIHAKO 32 KayeCTBO JJIEKTPONMMUTAHUSA IMPUXOJIUTCS
IJIaTUTh BBICOKOM CTOMMOCTBIO o0opyI0oBaHUS U 3HAYUTEIBHBIMU
AKCIUTYaTallMOHHBIMHU PACXOJAMH.

MOIIHOCTh TAKMX UCTOYHHUKOB — OT €auHHUIL 10 coTeH KBA. On-line UBII nipu
HEOOXOAMMOCTH MOTYT OBITh COEIWHEHBI B Mapajuielb I MaclTaOMpOBaHUS
BBIXO/IHOM MOIIHOCTH WJIY alllapaTHOTO Pe3€PBUPOBAHUS CUCTEMBI.

Heo0OxomumMo OTMETUTH TEXHOJOTHIO ‘“‘nmenbra-mipeodpasoBanue” B WUBII on-
line, Ha xoTtopyto B 1996 romy kommnanmeit Silcon Power Electronics A/S Obu1
noydeH nareHT. B UBII on-line delta-conversion oTcyTCTBYeT ABOITHOE TIpeoOpa3o-
BaHHE BCEH BBIXOIHOM MOIIHOCTH, YTO IO3BOJIsIECT oOecieunTh Beicokuii KIT/I.

CrpykrypHas cxema WBII ¢ nenpra-mpeobpazoBanuem (puc. 3.5) coaepk uT
IIBA HHBEPTOPA-BBIIPSAMUTENS, BBINOJHEHHBIX I10 YETBIPEXKBAJAPAHTHOM CXEME,
CUCTEMBI YIIpaBJIeHUS U aKKyMYJISITOPHOM OaTapen.
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Pucynok 3.5 — CtpykrypHasa cxema on-line delta-conversion UBII

JIBa mHBepTOpa paboTalOT Tak K€, KaK BBIIPSIMHUTENU i 3apsna OaTtapeu.
Hanpumep, eciii B 371IEKTPOCETH NPOUCXOAUT NAJEHUE HANPSKEHUE, TO YCTPOMCTBO 2
paboTaeT Kak MHBEPTOpP, a yCcTpoicTBO | — Kak BeImpsMmuTedb. [lpu yBenuuenun
HaMNpPsDKEHUs Ha000pOT.

B UFBII ¢ nenpra-npeobdpa3oBaHueM TpaHCc(HOpMATOP UMEET JOMOIHUTEIBHYIO
OOMOTKY, Ha KOTOPYIO C JeJlbTa-UHBEPTOpAa IMOJAETCA KOPPEKTHUPYIOLIEe
HAIpsDKEHUE, MPONOPLHMOHAIBHOE OTKIOHEHHMSM BXOJHOIO HANPSKEHHS  OT
CUHYCOMIAJIbHOW (POPMBI, HO IPOTHUBONOJIOKHOE 10 (aze. Takum oOpa3oM, BXOAHOE
HalpspKEHUE HE IOJBEpraercsi IMOJIHOMY JBOMHOMY IpeoOpa3oBaHUIO, a 3a CUET
oOpaTHON CBS3M BOCCTAHaBIMBAeTCs €ro (opma u ycrpaHsercs (a30Bblil CABUT
MEXAYy TOKOM W HamnpspkeHueMm. [Ipy mpomamgaHuy ceTeBOro HANpSKEHUs NHUTAHHUE
Harpy3kd O€300pBIBHO TMEpPEeXOJUT Ha OCHOBHOW WHBEpPTOp, paboTaromuil ot
aKKyMyJIATOpHBIX OaTapeil. OTCyTCTBHE IBOWHOTO mpeoOpa3oBaHUs BCEl BXOAHON
MOIIIHOCTH MO3BOJIsIET oOecneunTh BbhICOKM KIIJ[, uTo MoXkeT OBITh BechbMa
CyllecTBeHHO, Tak Kak MommHocTu MBIl ¢ nenbra-mpeodpazoBaHueM COCTaBISIOT
coTHu KBA u Ooublie.

3.1.4. CpaBuenue UBII

NBII pa3nuyHBIX THIIOB MMCIOT Pa3IUYHBIC CTEICHU 3alllUThl KOMITBIOTEPOB
(Tabm. 3.1).
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Ta6mmma 3.1 — Cteneds 3auThl KOMIBIOTEPOB, oOecrieunBaemas MBI

Twuner
[IpoOnemsl B ceTu . — . .
off-line line-interactive on-line
IIponmamanue HanpsHKEHUS Iepeooit [epeboii Het nepebos
p P 5-10 mc 2-10 mc p
YacTtnuHo [ToHOCTBIO
Bcennecku HanpsikeHust He 3zamumniaer
3alAIIAET 3aIAIAET
JImuTeapHOE MOBBIIICHUE I IHomHOCTREIO [TosHOCTBIO
He 3anmmmniaer
MOHIKCHUE HATIPSKCHUS 3alIUIIAET 3allUIIaeT
[HomHOCTEIO
YacToTHas HECTAOUIBHOCTD He 3anmmmniaer He 3anmmumniaer
3alUIIAET
Mo1iHbIE UMITYIBCHBIE ITonHOCTEBIO
He 3ammumniaer He 3ammumniaer
IoOMEXH 3aIAIAET

3.2. OcHoBHbIe napameTpsl UBII

B coorBerctBuu ¢ BeimodHsieMbiMU  WBIl oCHOBHBIMH ~ (QYyHKUUAMH —
YIYYIIEHUEM KAaueCcTBa CETEBOIO HAIPSKEHUS U €r0 PE3EpPBUPOBAHHUEM, — MOMKHO
BBIICJIUTh €T0 MapaMeTphl, SIBISIONIMECS KPUTHUYHBIMU B BBIOOpE TOW WM HHOU
MOJEIIH.

Jluanazon uzmenenusi 6xo0HO20 HanpsdceHus, TPU KOTOPOM BBIXOJIHBIC
nmapamerpbl MBIl He BBIXOOSAT 3a [ONMYCTHUMBIE 3HAYEHHUS] W HE MPOUCXOIUT
NEPEeKIIOUEHNs] Ha MUTAaHUE OT COOCTBEHHOM aKKyMyJsTOpHOW OaTtapeu. JlaHHBII
napaMeTp MO3BOJISET BHIOPATh SKOHOMUYHOE PEIICHUE C YIETOM PealbHOTO KauecTBa
AIIEKTPOCHAOKEHHS 0OBEKTA.

Bxoonoti koagpgpuyuenm mowmocmu OnpenensieTcs: OTHOMEHUEM MOIHOCTH
MEepBOMl TAapMOHWUKHM TOKAa K OOINEH aKkTUBHOW MomHOcTH, moTpebnsemoit MBII.
Koadduruent, 61u3kuii K enuHATIC, CBUIETEILCTBYET O HAJIMYMU B COCTaBe on-line
UBII koppekTopa MOIIHOCTH, YTO SABJISETCA BaXHBIM JUISI MaJOMOIIHBIX
pacrpeIenuTENbHbIX CETEN, TaK KaK MCKaXEHUs, BHOCUMbIE TAKUM MCTOYHUKOM BO
BXOJHYK0 CE€Th, — MHUHHUMaJIbHBI. JlaHHBIA MapaMeTp, HapsAAy C BXOJHBIM
KO PUIIMEHTOM HEIMHEHHBIX HCKakeHui, HaszpiBaemMbiM THD (Total Harmonic
Distortion), OKka3bIBae€T HEMOCPEACTBEHHOE BIUSHUE Ha TpeOyeMyl MOIIHOCTb
PE3EPBHOIO U3EIb-TeHEPATOPa CUCTEMBI JIEKTPONUTAHUS OOBEKTA.

Dopma  6vbIx00HO20  Hanpsdicenus  (MEAaHIp, Tpameuus, CcTyneHJaras
CHHYCOHJIa, KBa3UCUHYCOHIa, CUHycou1a) i1 mainomontHoro MbII ceuaerenscTByer
O €ro CXeMOTEXHHKE. DTOT MapaMmeTp MOXKET XapaKTepu30BaThCsA KOAIPPUIIUECHTOM
HenuHeHbIX  uckaxeHud  (KHU)  cumycommanmpHOM  (OpPMBI  BBIXOJHOTO
HanpspkeHus/Toka. s meangpa KHUM cocraBmser 43 %, nnsa tpanmenuu wiu
CTyneH4aTtoll cuHycouabl — 10 21 %, uckaxeHuss meHee 3-5 % MNpPaKTHUECKU HE
3aMETHBI JJIs TJ1a3.
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CmabunbHocms 8bIXOOH020 HANPANCEHUS. 8 CIMAMUYECKOM U OUHAMUYECKOM
pearcumax MO3BOJSAET OLCHUTh KAYECTBO MHBEPTOPA U BBIXOIHBIX Hener UbBII.

Koagpduyuenm nonesnoco oOeiicmeus, omnpenessieMblii Kak OTHOILICHHE
BBIXOJIHOW MOIIHOCTH YCTPOMCTBA K MOIIIHOCTH, MMOTPEOIIEMOM 13 CETH, — MapameTp,
KOTOPOMY TPAAUIIMOHHO YJeseTcsl 00IbIIIOe BHUMAHUE B AJEKTpOTeXHUKE. CUIBHO
3aBUCHUT OT pexkuma padbotel UBII. HemocpencTBeHHO BIUSET Ha TEIJIOBBIACICHUE OT
WBII. bonee kpuTu4eH AJ1sl CUCTEM CpeHEed U OOJBIIION MOIIHOCTH, OCOOCHHO TIPH
UX YCTAaHOBKE B HEOOJIBIINX MOMEIICHUSIX.

Tux-gpaxmop Haepysku (crest-factor) xapaktepusyer crnocobnocts WBII
MATaTh HETWHEHHYI0 Harpy3Ky, MOTPEOJIIONIYI0 UMIYJIbCHBIN TOK. Omnpemensercs
KaK OTHOUIEHHE aMIUIMTYAbl HMMITYJbCHOTO TOKAa B HEJIMHEWHOM HArpy3ke K
aMIUIUTy/I€ TOKa CHHYCOMJANIbHONW (OpMBI MPH SKBUBAJICHTHON MOTpeOIsieMOi
MomIHOCTHA. MHOT/Ia OmmMO0YHO MHK-(PaKTOp HA3BIBAIOT KpecT-(haKTopoMm, 3a0bIBasd,
YTO B MEPEBOJIE C AHTIIUMCKOTO Crest — MUK (a KpecT — Cross).

[ToMruMO Ha3BaHHBIX MapaMeTPOB OOJBIIONW HHTEPEC MOTYT MPEACTaBIATH
pPeXKUMBI  3apsjia W COJACPKAHHE PE3EepPBHOM  aKKyMYJSITOpHOW  OaTapew,
HETOCPEACTBCHHO BIHUAIONIME HA CPOK €€ CIYXObl, aJIrOpuTMbl pabOTHI
IporpaMMHOro obecrnedeHus, yrpanistoiiero padoroit UBII, Hanuuue crneruaibHbIX
Mep s MacimtabupoBanusi cuctemMbl MBIl u HekoTOpble Apyrue XapakTEepPUCTUKH,
OKa3bIBAIOIIME HEMOCPEACTBEHHOE BIMSHUE Ha HAJIEKHOCTh PaOOThl CHUCTEMBI
AJIEKTPOMUTAHUS B LIEJIOM, HO TPYIHO MOJIAXOIIUECS YACIOBOMY BBIPAKEHHUIO.

3.3. MukponpoueccopHblii KoHTpoJib UBII

Bo3Hukaromue B NOCIEIHUE TOAbl TEHACHUHMH JpoOneHus Harpy3ok WBII,
3aJayd CHW)KCHHUS TPYAOEMKOCTH U TIOBBIIIEHHA KayecTBa OOCITY>KMBaHUS
o0opynoBaHus, a TaKke He00XxoauMocTh yctaHoBkM MBIl B Mecrtax, rae nossiieHue
NOCTOpOHHEro obcmyxkuBatouiero nepcoHana MBIl HexenarensHO, 3acTaBiiseT
npousBoauTeNel 000pyJ0oBaHUsl pa3padaThIBaTh CUCTEMBI C MHUKPOIPOLIECCOPHBIM
KOHTPOJIEM U yrpaBiieHueM pexumamu padbotsl MBIl ¢ BO3MOXKHOCTBIO Nepeaaun u
npremMa HHPOPMAILIUK YEPE3 MOJIEM.

HanexHocth paboThl MOJAOOHBIX CUCTEM B OOJBIIONW CTENEHU OMpeAessercs
3aJlaHHBIMU AJITOPUTMAaMHU MX PabOThI, T.€. CHOCOOHOCTBIO BBITIOJIHSITH €IUHCTBEHHO
HEOOXOAMMYIO OINEpalUi0 IPH CIy4ailHOM COYETAaHWM BHEIIHWX W BHYTPEHHUX
ycnoBuil. [Ipu 3TOM OOBIYHO MpU OTKa3e MUKPOIPOIECCOpa OCHOBHBIE (PYHKIIMU
UBII coxpaHsrOTCA, 4TO HE BIMSIET HA KA4YECTBO MNUTAaHHUS Harpy3ku. Hammuwme
mukpormnporeccopa B MBII HakianpiBaeT onpeaeneHnbie TpeOOBaHUS HAa BXOJAIICE B
coctae UBIl obGopymoBaHue: OHO [OJDKHO OBITHh TPHUCIOCOOJIGHO K BhHIJAa4e
He0o0XoarMOoi HHQPOPMAITUH.

[TonoxutenbHbld 3GHEKT OT BHEAPEHUS] MHUKPOIPOLIECCOPHOTO KOHTPOJIS B
UBII craHOBUTCA 3aMETEH MPU CO3MaHUM OmpenecaeHHoM ceth nu3 takux MDbBII. Ilpu
ATOM KOJIMYECTBO MEPEXOJUT B KAUE€CTBO: U3MEHSETCS OpPTaHMU3alusi 00CITyKHUBaHUSA
nonoOHbeIX cucteM. OmnepaTuBHOE MOTyYyeHHEe HHPOPMAIMM W MTHOBEHHas €€
o0paboTKa C TpPEACTaBICHHEM TEPBBIX PE3YJIbTATOB aHAIM3a MO3BOJISIOT PE3KO
IMOBBICUTH HaJieKHOCTL COII.
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3.4. lIpousBoautenu UBII nepeMeHHBIM TOKOM

Ha ceropnsmnauni JICHb YKPaWHCKWW PBIHOK TpoMbINUIeHHBIX HBII
JOCTaTOYHO JWHAMUYEH. Y Hac BEAyT aKTUBHYIO JAESATENIbHOCTH Ooliee JecsiTKa
IPOU3BOAUTENEH, CPEIU KOTOPHIX XOPOUIO U3BECTHBIE MUPOBBIE OPIH/IBI.

Awmepukanckas kopropauusi APC (http://www.apc.com) B IpECTaBICHUU HE
Hyxnaercs. Jlonsa nponykunu APC Ha Ykpaunne coctaBisieT 65%.

EBponeiickas xommanus IMV (http://www.imv.com) Obuta oOpa3oBaHa B
pe3yabTare CausHMs MBednapcko Victron u roymanackoi Invertomatic. Victron
3aHMMajach paszpaboTkoil u mpousBoacTBoM MBIl manoit u cpenneit MourHoCcTH, a
Invertomatic  —  aHaJOrMYHBIMH  yCTPOMCTBaMH  OOJIBIIOM  MOLIHOCTH.
[Ipodeccuonansr xopomo 3Hator WBIl mox wmapkxoit IMV, onmmerBopsromiei
TPaJULIMOHHOE MIBEUIIAPCKOE KAUYECTBO.

UBIT ot Benning (http://benning.de) a0CTaTOYHO XOPOIIO M3BECTHHI B
Ykpaune.

B  Vkpaumne wumeercs mnpoaykius Takux  ¢upM, kak Chloride
(http://www.chloridepower.com), Elteko (http://www.elteko.com), Best Power
(http://www.bestpower.com), Liebert (http://www .liebert.com), MGE
(http:// www.mgeups.com), Powerware (http://www.powerware.com), Powercom
(http://www.sven-ukraine.com) U ApyruX IPOU3BOAUTEIIEH.

BonpmuHCTBO W3 yKa3aHHBIX (PUPM MMOCTABISIOT YCTPOWCTBA, OCHOBAaHHBIC Ha
TEXHOJIOTHH IBOMHOTO mpeolOpa3zoBaHus. TexHoIoruio xe “neapra-npeoOpa3zoBaHus’
BbllTycKaeT equHcTBeHHass komnanus APC — B cBoux UBII cepun Silcon.
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4. CBUHHHOBO-KUCJIOTHBIE AKKYMVYJIATOPBI

IIpu opranuzanuu 37I€KTPONUTAHUS alNapaTyphl CBSA3U MIMPOKOE MPUMEHEHUE
HaxoJsIT aKKyMYJISITOPHBIE YCTaHOBKH. WX MNpUMEHSIOT Ui OOecIeueHHUs
OecrepeOOMHOCTH M HaJIJIeXkKAIEro KauecTBa AIEKTPONUTAHUSI 000pYI0BaHUS CBSI3H,
B TOM YHCJIE TNpH TEepepbhiBaX BHEIIHETO JJICKTPOCHAOKEHMs, a Takxke s
obecrnieyeHuss 3amycka W pabOThl ABTOMATUKU COOCTBEHHBIX DSJICKTPOCTAHIUN H
anekTpoarperatoB. C TOMOIIBIO AKKYMYJSTOPOB PEMIAIOTCS TaKKe BOMPOCHI
ANEKTPOMUTAHUS CPEICTB MOOMIBHOM CBS3H.

B nopapnsionieM OONMBIIMHCTBE aKKyMYJSTOPHBIX YCTAHOBOK HCIOJB3YIOTCS
CTallMOHAPHBIE CBUHI[OBO-KUCIOTHBIE JIEMEHTHI 1 MOHOOJIOKH.

[IpeuMymieCTBEHHOE TNPUMEHEHUE CBHHIOBO-KUCIOTHBIX AaKKyMYJISITOPOB
0OBSICHSICTCS LICJIBIM PSJIOM WX JTOCTOUHCTB.

Bo-nepBbIx, quana3oH €MKOCTEH aKKyMYJISITOPOB HAaXOAMUTCA B Mpenaesiax oOT
€JIMHUI] aMIIEP-4acoB JI0 JACCATKOB KHJIOAMIIEP-4aCcOB, YTO MO3BOJISET 00ECIIeYnBaTh
KOMILUICKTaIlUI0 OaTapeit Tr000To He0OX0IMMOro pe3epBa.

Bo-BTOpBIX, COOTHONIEHHE MEXIY KOHCUHBIMU 3apAIHBIM M Pa3psaHbIM
HanpsDKEHUSIMUA TIPU 3apsfax M pa3psaax CBUHIIOBO-KHUCJIOTHBIX aKKyMYJSITOPOB
MMEET HAMMEHBIIEE 3HAYEHHUE M3 BCEX JJICKTPOXMMHYECKUX CHUCTEM HCTOYHUKOB
TOKa, YTO TO3BOJISIET 00€CIeunBaTh HU3KUAN TIEpeTaa HAMpsHKEHUsT Ha Harpy3Ke BO
BCEX pEXKUMaX PadOThHI FIEKTPONUTAIONIEH YCTAaHOBKH.

B-Tperpux, HHM3KMH camMopaspsl ¥ BO3MOXXHOCTb COXpPAaHEHMsS 3apsna
(EMKOCTH) IIpU JJIUTEIIBHOM MOA3apse.

B-ueTBepTHIX, CPaBHUTEIBHO HHU3KOE BHYTPEHHEE CONPOTUBICHUE, YTO
00yCIOBIMBAECT  JOCTATOUYHYIO  CTAOWUJIBHOCTh  HAIpPSDKEHHS  MUTAHUS — TOpH
JTWHAMUAYECKUX U3MEHEHUSIX CONIPOTUBIICHUSI HATPY3KHU.

BMmecte ¢ TeM CBUHIIOBO-KMCJIOTHBIM aKKyMYJISITOpaM MNPUCYIIH HEIOCTaTKH,
orpaHu4MBaromye chepy NpUMEHEHHUS U YCIOKHSIOITUE OPraHU3allUI0 SKCIUTyaTalllH.

N3-3a HU3KOW yAETbHOM IUIOTHOCTM 3aIllaCaeMOM JHEpPruM, CBHUHIIOBO-
KHCJIOTHBIE aKKyMYJIITOPbI HMMEIOT JOCTaTOYHO OOJIbIlIMe MaccorabapuTHBIC
pa3Mepbl. OgHAKO MJid CTAIMOHAPHOTO MPUMEHEHHUSI 3TOT IOKa3aTelb HE HMEET
IJIaBEHCTBYIOIIETO 3HAYEHUs, B OTJIMYME OT IPUMEHEHHUS UX Uil TUTaHUA
MOOMJIBHBIX YCTPOUCTB.

N3-3a Hammuus ra3000pa3oBaHMs B YCTAHOBKAaX CBUHIIOBO-KHUCJIOTHBIX
aAKKyMYJISITOPOB JjIsl 00eCIieueHusT B3PhIBOOE30MACHOCTH JIODKHA OBITh HAJTAKEHA, B
3aBUCUMOCTH OT YCJIOBHUM NMPUMEHEHUSA U TUIA AKKYMYJISTOPOB, €CTECTBEHHAs WIIH
NPUHYIUTENbHAS BEHTWIALMA. [[0 3TOM K€ NMpUUYMHE aKKyMYJATOPHBIE YCTaHOBKHU
HEJIb3s pa3MeIaTh B TePMETUYHBIX IMKadax, OTCeKax U T.J.

Pa3zpsikeHHbIE CBUHIIOBO-KHCIOTHBIE aKKYMYJISITOPBI TPEOYIOT HEMEJIECHHOTO
3apsiia. B mpoTMBHOM cilyuae MpeBpallleHHe MEIKOKPUCTAIMYECKOro cyibdara
CBHUHIIAa Ha TOBEPXHOCTH DJIEKTPOJIOB B KPYMHOKPUCTALIUYECKYIO (azy MOXKeT
IPUBECTH K O€3BO3BpaTHOM Mmotepe eMKocTH. [1o 3Toi ke mpuyrHe Npu JIUTEIBHOM
XpaHEHUHW TaKhe aKKyMyJaTopbl (KpOME  CYXO03apsDKEHHBIX)  HEOOXOJMMO
MIEPUOIUYECKHU J103aPSAKATh.
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Cormacao xnaccudukarmuu (crangapt MOK 50 (486) — 1991) cBuHIOBO-
KHCJIOTHBIE aKKyMYJISITOPBI BBIITYCKAIOTCSI B OTKPBITOM M 3aKPBITOM HCIIOJIHEHHUSIX.

Omkpovimvie  aKKyMyaamopvl — AaKKyMYJISITOPBl, HMEIOIIME KpPBIIKY C
OTBEPCTHEM, YepPE3 KOTOPOE MOTYT yAAIAThCS ra3000pa3Hble NPOAYKTHI, 3aJIMBATHCS
AJIEKTPOJIUT U NPOU3BOJAUTHCS 3aMep €ro IUIOTHOCTU. OTBEpCTHST MOTYT OBITh
CHa0KeHbl CUCTEMON BEHTUJISILIUU.

3axkpvimvle aKKyMyasamopsvl — 3TO AKKyMYJSTOPBI, 3aKpbIThIE B OOBIYHBIX
YCIOBUSX pabOThI, HO UMEIOIIME YCTPONUCTBA, MO3BOJISIONINE BRIACISATHCS ra3y, Korjaa
BHYTPEHHEE JABJICHHE MPEBBIIIACT YCTAHOBJIEHHOE 3HauyeHue. JlomosHHuTeNbHAs
J0JIMBKA BOJABI B TAKUE AKKyMYJSTOPbl HEBO3MOXKHA. DTH AKKyMYJIATOPBI OCTAIOTCA
3aKpBITBIMU, MMEIOT HHU3K0€ Ta3000pa3oBaHuWE IMpU COOJIOJEHUU  YCIIOBUU
AKCIUTyaTallil, yKa3aHHBIX M3TOTOBHUTENEM, W TMpEeAHA3HAYEHbl i paboThl B
HCXOJTHOM T€pMETU3UPOBAHHOM COCTOSIHUM Ha MPOTSKEHUU BCETO CPOKA CIYKOBI.
Nx kmaccupuuupyroT Kak aKKyMyJSITOPbl C  PEryJMPYEMbIM  KJIallaHOM,
repMETU3MPOBAHHBIE MU 0€3YXOIHBIE.

B CBUHIIOBO-KHMCIIOTHBIX aKKyMYJSITOpaX BO BCEX pEXHMMax pabOThl, B TOM
YuCcl€ M IPU PA3OMKHYTOM MLENM HArpy3kd (XOJOCTOM XOX), IPOUCXOIUT
CyJb(paTUPOBaHUE TOBEPXHOCTH JIEKTPOJIOB U ra3000pa3oBaHUE C PacX0J0M Ha 3TH
peakuMy BOJBI, BXOJAIIEH B COCTaB JJEKTPOJUTA. OTO BBIHYXKIAET IIPU
AKCIUTyaTallul OOBIYHBIX OTKPBITBIX aKKyMYJISITOPOB MPOU3BOAUTH NEPUOANMYECKUN
KOHTPOJIb YPOBHS U IUIOTHOCTH 3JIEKTPOJIMTA, TOJIMBKY AUCTUIIMPOBAHHON BOJBI C
IIPOBEICHUEM YPABHUTENBHBIX 3apsA0B, 4YTO SBISAETCA JOBOJBHO TPYIOEMKHM
IIPOLIECCOM.

B repMeTM3HpOBaHHBIX AKKYMYJISITOpax 3a CYET NPUMEHEHUS MaTepHalioB C
MOHMW)KEHHBIM COJEPKAHUEM HIpPHUMECE, UMMOOWIIN3AIMN AJIEKTPOJIUTA U JIPYrUX
KOHCTPYKTUBHBIX ~ OCOOCHHOCTEH,  MHTCHCUBHOCTh  CyIb(paTHpOBAaHUS U
ra3oo0pa3oBaHUE CYLIECTBEHHO CHI)KEHBI, YTO TO3BOJISIET pa3MellaTb TaKHe
aKKyMYJIITOPbI COBMECTHO C ITUTAEMbIM 000PY0BaHUEM.

OO0sacTh NMPUMEHEHUSI U OCOOEHHOCTH HKCIUIyaTalMd CBHHIIOBO-KHCIIOTHBIX
aKKyMYJISITOPOB OIPEIEIAIOTCS UX KOHCTPYKIUEH.

IIo TMIy KOHCTPYKIIMM MOJIOKHUTEIBHBIX 3JIEKTPOJOB Pa3INYalOT CIEAYIOIINE
THUIIBI aKKYMYJISITOPOB:

— C 2JEeKTpoAamMH OOJIbLIONW MOBEPXHOCTU (O KJIACCU(UKALNUU T'€PMaHCKOIO
crtangapta DIN VDE 510 — GroE);

— C TaHUUPHBIMH (TpyO4YaThIMH) TOJOKHUTEIbHBIMU 3JEKTpoJaMu (110
knaccudukanuu DIN — OPzS u OPzV);

— C HAaMa3HbIMH M CTEP)KHEBBIMHU IOJIOKUTENBHBIMH 3JEKTpOAaMH (IO
knaccudukanuu DIN — Ogi).

['epMeTH3UpOBaHHBIE AKKYMYJISTOPBI, KaK IPAaBUJIO, UMEIOT HaMa3HbIE MOJIO-
KUTEJBHBIC U OTPULIATEIILHBIE DJIEKTPOABI (33 UCKIIFOUEHUEM aKKyMysaTopoB OPzV).

[Ipu BBIOOpE W3 TaMMbl pA3IUYHBIX BUJOB CTAllMOHAPHBIX CBHUHIIOBO-
KHCJIOTHBIX aKKyMYJISITOPOB THIIA, HauOosee MPUroOAHOIO JUIsl KOHKPETHOHM 06actu
IPUMEHEHUs, HEOOXOANUMO PYKOBOACTBOBATHCS CIENYIOIIMMU KPUTEPUSIMH BbIOOpA:
peXHUM pa3psiia U OTJaBaeMasi IPU 3TOM €MKOCTb, OCOOEHHOCTH pa3MELICHMs U
AKCIUTyaTaluH, CPOK CIIY>KOBbI U CTOUMOCT.
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[Ipu BBIOOpE aKKyMYJSTOPOB ISl OMPEIEICHHOTO peXuMa paspsaa CleayeT
YUUTBIBATh, YTO TMPU KOPOTKHX peXUMax paspsga KodPPUIMEHT OTaauu
AKKyMYJISITOPOB IO €MKOCTH MEHbIIe eAuHulbl. [Ipy onMHAKOBOW €MKOCTH OTAa4a
AJIEMEHTOB C DJIEKTPOJAaMH OOJBIION MOBEPXHOCTH B 2 pa3a BbIlIE, YeM A
AJIEMEHTOB C MAaHUUMPHBIMU OJJEKTpoAamMu, W B 1,5 pasza — I DJIEMEHTOB C
HaMa3HbIMU 3JIEKTPOAAMU.

[To ctouMOoCTH, B 3aBUCUMOCTH OT PEXHUMa pa3psa, aKKyMyJISaTOPbl OOJIBIION
MOBEPXHOCTH  OOBIUHO  JIOpOKE TMaHIUPHBIX, a JelIeBlIe — HaMasHbIe.
['epMeTH3UpOBaHHBIE AKKYMYJISITOPBI UMEIOT OOJIBIIYI0 CTOMMOCTb, YEM OTKPBITHIE.

CaMbIMH OJITOBEYHBIMHU, TPU COOIIOICHUHN MPABUI SKCILTyaTalluu, SBISIOTCS
AKKyMYJISITOPBI C 3JIEKTPOAAMH OOJBIION MOBEPXHOCTH, JJIsI KOTOPBIX CPOK CITYXkKOBbI
cocraBisier 20 u Oosee ner. BTopoe MecTO MO CpOKy CIIyKObl 3aHUMAIOT
aKKyMYJIATOPHI C MaHIUPHBIMU 3JIeKTpogamMu — nopsinka 16-18 met. Cpok ciayx Ol
AKKyMYJISITOPOB C HaMa3HbIMHU AJIEKTPOJAMHU HaXOJWTcs B mpenenax no 10-12 ner.
[IpumepHO TakWe K€ CpPOKM DJKCIUTyaTallud HMEKT T'e€PMETU3HPOBAHHBIC
akKyMyJsITopbl. OZHAaKO psAA NPOU3BOAUTENEH BBITYCKAOT T'€PMETU3UPOBAHHBIC
AKKyMYJISITOPBl M C MEHBIIUM CpPOKOM CIYy»XObl, HO Oosiee pemieBbie. [lo
KJaccu(UKaAIMU  €BPONEHCKOro OOBEAMHEHUSI TMPOU3BOJUTENCH aKKyMYJISTOPOB
EUROBAT 53T repMeTU3UpOBaHHbIE aKKyMYJATOPBI MOAPA3AEIAOTCS Ha 4 Kiacca
M0 XapaKTEepUCTUKAaM U CPOKY ciykObI: 6osee 12 ner, 10-12 net, 6-9 ner, 3-5 ner.

AKKYMYJSTOPBl C KOPOTKHMH CpPOKaMH CIyXkObl, KaK MpaBWJIO, ACIIECBHIE U
IIpeHAa3HAYEHbl JUI1 HMCIOJIb30BAHMS B KayeCTBE DPE3ECPBHBIX MCTOYHUKOB TOKA B
ycranoBkax MBIl nepemennbiM TokoMm (UPS) 1 Ha BpeMEHHBIX O0OBEKTAX CBSA3H.

Cnenyer y4yuThIBaTh, YTO YNOMSHYTBHIE BBIIIE 3HAYEHUS CPOKOB CIIYXKOBbI
COOTBETCTBYIOT cpenHeil temmeparype skcmiyatauuu 20°C. Ilpu yBenuueHuu
TEMIIepaTypbl S3KcIulyaTauuu Ha Kaxzaple 10°C 3a cyeT yBeIUYEHHs CKOpPOCTH
ANEKTPOXUMUYECKUX TIPOLIECCOB B AKKyMYJSATOpaX CpOK HX CHOyKObl Oyjer
COKpalatbes B 2 pasa.

[lo BenmMuMHE 3aHUMAEMOM IUIOIIAAMA TPU OSKCIUTyaTallud MPEUMYLIECTBO
UMEIOT TE€PMETU3UPOBAHHBIE AKKyMYJATOpPbl. 32 HUMHU B MOPSAJKE BO3paCTaHUS
3aHUMAeMOW IUIOMAAU CIEAYIOT aKKyMYJSTOPbl OTKPBITBIX THUIOB C HaMa3HbIMU,
NaHIUPHBIMU U 3JIEKTPOJIaMU OOJIBIIION TOBEPXHOCTH.

MuHUMaNbHBIX ~ TPYIOBBIX  3aTpaT  MpU  OJKCIUTyaTallud  TpeOyroT
repMETU3UPOBAHHBIE aKKYMYIATOpbl. OcCTanbHbIE BUABI AKKYMYJISATOPOB TPEOYIOT
OOJBIIMX SKCIUTyaTallUOHHBIX 3aTpaT, OCOOEHHO aKKyMYJSTOPBl, Y KOTOPBIX
BEJINYMHA IPUMECHU CYPbMBI B IIOJIOKUTENIBHBIX PEIIETKAX IpeBbimaet 3 %.

KauectBo cOopku, a Takke YKyNOpKa COEIWHEHUS  KPBIIKH C
TPAHCTIIOPTUPOBOYHONU MPOOKOW (11 aKKyMYJISITOPOB OTKPBITHIX THUIIOB) WU
IIPEJOXPAHNUTENIBHBIM ~ KJIAMAHOM  (JUI1  TepPMETU3UPOBAHHBIX  AKKYMYJSATOPOB)
JOJKHBI 00€CIeYnBaTh TEPMETU3AIMIO0 AKKYMYJSTOPOB MPU HM30BITOYHOM MU
noHmxeHHoM Ha 20 klIla (150 MM pt. cT.) aTMOcpepHOM MaBICHUU U HMCKIIIOYATH
nomnajaHue BHYTPb AaTMOC(EpHOro KHUCIOpOJa M Biard, CIOCOOHBIX YCKOPSATH
cynb(daTrpoBaHue EKTPOJIOB U KOPPO3HIO TOKOCOOPOB U OOPHOB CyX03apsAKEHHBIX
AKKyMYJISITOPOB TPU XPAaHEHUH, a TAKKE HMCKIIOYATh BBIXOJ H3HYTPU KHUCIOTHI H
a’po30JIeH MPU UX HKCIUTyaTauuu. {1 repMeTU3upOBaHHBIX aKKyMYJISITOPOB, KPOME
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TOTO, KauyeCcTBO YKYMOPKH JIOJDKHO 0OecleyuBaTh HOPMAJIbHBIE  YCIOBUS
pPEKOMOMHAIIMM  KUCJIOpPOJIa Y OrpPaHMYMBATH BBIXOJ Ta3a IMpPU  3aJIaHHBIX
U3TOTOBUTENIEM IKCILTYaTaI[MOHHBIX PEKUMaX paOOTHI.

Pa3zMemienre repMeTH3MpPOBAaHHBIX AKKyMYJSTOPOB TMpU  SKCILTyaTalluu
NOMYCKAaeTCsl KaKk B BEPTUKAJIBHOM, TaK M B TOPU30HTAIBHOM IIOJIOKEHUSAX, YTO
No3BOJISIET 0oJiee  SKOHOMHO  HMCIIOJIb30BaTh  IUIONMIAJb  MOJ  pa3MellleHUe
ANeKTpoobopynoBanus. Ilpu ropu3oHTATILHOM pa3MEIIeHUH TepPMETU3HPOBAHHBIX
AKKyMYJISITOPOB, €CIM HET APYIHX MNPEANUCaHUN NPOU3BOAMTENSA, AKKyMYJSTOPBI
YCTaHABIMBAIOTCS TaKUM 00Pa30M, YTOOBI MAaKeThl 3JEKTPOAHBIX MJIACTHH 3aHUMAJH
BEPTUKAJIBHOE TIOJIOKECHHUE.

4.1. DuaexkTpHYecKHe XAPAKTEPUCTHKHM CTANMOHAPHBIX CBHHIOBO-
KHCJOTHBIX AKKYMYJISITOPOB

Emkocms.  OCHOBHBIM — MAapaMeTpPOM,  XapaKTEPU3YIOIIMM  KadyeCTBO
aKKyMYJISITOpa TIpH 3aJlaHHBIX MaccOorabapUTHBIX TIOKAa3aTemsiX, SBISETCS €ro
ANEKTpUYECKas €MKOCTbh, OIpeAenseMas MO YHCIy aMIIep-4acOB 3JIEKTPUYECTBA,
NOJIy4Ya€MOIro TPU pa3psie aKKyMyJsTOpa OINPEIEICHHBIM TOKOM [0 3aJaHHOIO
KoHeyHoro Hanpsbkenus. [lo knaccudukarum MOK 896-1-95 HomuHaNIbHAST EMKOCTh
crauroHapHoro akkymyiaropa (Ciy) ompenensercss BpEMEHEM €ro pa3psaa TOKOM
10-yacoBoro pexuma paspsana A0 KOHEUHOTO HampsbkeHus 1,8 B/am co cpennen
TeMIiepaTypoi anektpoiauta npu  paspsae 20°C. HomuHanpHas €MKOCTb
aKKyMYJISITOPOB 1T  MOOWJIBHBIX YCTPOWCTB ONpENENSeTCS MO pe3yibTaTaM
20-4yacoBoro paspsama. Ecinum cpemgHsas Temmeparypa SJIEKTPOJIUTAa NPU  paspsae
otnuyaetcs oT 20°C, momydeHHoe 3HaueHue (HaKTUIECKON eMKOCTH (Cy) IpUBOIAT K
temneparype 20°C, ucnomnb3ys Gopmyny:

C,

C,=—"—,

I+ z(t-20)
rae z — TemmneparypHeiii ko3dduiment emkoctH, paBubiii 0,006 1/°C mia pexxumon
paspsiga Oonee 1 u u 0,01 1/°C — nns pexxuMoB paspsiia, paBHBIX | 4 U MeHee;
t-paKTUUYEeCKOE 3HAUYCHUE CPEAHEH TeMIepaTyphl IEKTPOIUTa MpH paspszae, °C.

EMKOCTh akKkymMyJnsITOpOB mpu 0Oo0jee KOPOTKHX pPEKMMax paspsjga MEHbIIE
HOMUHAJIBHOW M mpu Temmneparype 3aekrposunta (20 £ 5) °C g1 akKyMyJsiTOpOB €
pa3HbIMM THUIIAMH JIEKTPOJOB JOJDKHA OBITh HE MEHEe yKa3aHHOW B Tabm. 4.1
(c yueToM o0ecrnedeHuss NPUEMIIEMBIX NPEJIEIOB H3MEHEHHUS HaIpsDKEHUsS Ha
anmnaparype CBs3H).

IIpu BBOZE B DKCILIyaTalUIO aKKYMYJISITOPOB C MaJIbIM CPOKOM XpaHEHHUS Ha
IEpBOM IMKJIE pa3pszaa, Oarapes OoJDKHA OTHaBaTb HE MeHee 95% emkocTH,
ykazaHHou B TaOi. 4.1 mna 10-, 5-, 3- u 1-gyacoBoro pexxumoB paszpsaa, a Ha 5-10
LUKJIax pa3psana (B 3aBUCHMOCTH OT MNPEINUCAHUS W3TOTOBUTENS) — OTAABaTh HE
menee 100% emkoctu, ykazanHou B Tab6m. 4.1, mus 10-, 5-, 3-, 1- u 0,5-gacoBoro
PEXKUMOB pa3psiaa.
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Tabmauna 4.1

Pexum paspsina, u 10 5 3 1 0,5 0,25

KoneuHoe HanpsbkeHue paspsaa, B/an 1,8 1,8 1,8 1,75 1,75 |1,70

EMKOCTB aKKyMyJIATOPOB C JJIEKTPOJAMHU
OOJIBIIION MOBEPXHOCTH M ¢ HamaszHbIMH|1,0C; [0,82Ci(|0,75C10|0,5C1o |0,35C10|0,22C1

AIEKTPOJIaMHU, A - 4, HE MEHEE

EMKOCTh aKKyMYJISITOPOB C MaHIIMPHBIMU

1,0Cyp |0,82C1|0,69C10|0,44C1(|0,28C1q |-
IEKTPOJAaMHu, A - 4, HE MEHee

[Ipu BbIOOpE aKKyMYJISITOPOB ciieyeT oOpaliath BHUMaHUE Ha TO, MPU KAKUX
YCIOBUSAX 3a/1a€TCsl M3rOTOBUTENIEM 3HAUY€HHE HOMHUHAIbHOM emkoctu. Eciu
3HAUYE€HHE E€MKOCTHU 3aJjaeTcsi Mpu OoJiee BBICOKOM TemIeparype, TO sl CpaBHEHUS
JAHHOT'O TUNA aKKyMYJISITOpa C IPYTUMH HEOOXOMMO NPEABAPUTEILHO IEPECUUTATD
emkocTh Ha temneparypy 20°C. Eciau 3HaueHHME €MKOCTH 3aJaeTcs npu Ooliee
HU3KOM KOHEYHOM HAIPSKEHUU pa3psifa — HE0OXOJAMMO MEPEecCUUTaTb €MKOCTh IO
JAHHBIM  pa3psia aKKyMyJSITOPOB IMOCTOSHHBIM  TOKOM, IPUBOJUMYKO B
AKCIUTyaTallMOHHON JTOKYMEHTAlWU WIA MPOCHEKTHBIX AAHHBIX MPOU3BOIUTENS IS
JAHHOTO PEXKHUMa paspsjia, HO 10 KOHEYHOTO HaNpsDKEHHs, YKa3aHHOTo B Ta0. 4.1.
Kpome Toro, mpu olleHKE aKKyMyJsTOpa CleIyeT YYUThIBATh HMCXOJIHOE 3HAUYCHHUE
IJIOTHOCTH JIEKTPOJIMUTA, P KOTOPOM 331a€TCs EMKOCTb: €CJIM UCXOIHAs INIOTHOCTh
MOBBILICHA — CJIEYET OKUIATh COKPAIICHUS CPOKA CIYX OBl aKKyMYJIATOPA.

Ilpuecoonocmo x 6ygheproti pabome. JIpyrum mnapameTpoM, XapaKTepHU3YIOIIUM
CTaI[MOHAPHBIE CBUHIIOBO-KUCJIOTHBIE aKKyMYJISITOPBI, SIBJSIETCS UX MPUTOJHOCTH K
OydepHoit paboTe. ITO 03HAYAET, YTO MPEABAPUTEIHHO 3apshKEHHAs Oatapesi, Mmoj-
KJIFOUEHHAs MapajuieIbHO C HAarpy3Kol K BBIIPSIMUTEIBHBIM YCTPOMCTBAM, JI0JKHA
COXPaHsATh CBOIO EMKOCTb MPU YKa3aHHOM U3TOTOBHUTENIEM HAMPSKEHUU MOJ3apsa U
3aJjaHHON ero HectabunpHOCTU. OOBIUHO HampspbkeHue noazapsnaa Uy, ykasblBaeTcs
JUISL KOKJIOr0 THINA aKKyMyJIATOpa M HaxoAuTcs B npenenax 2,18-2,27 B/an (npu
20°C). IIpu skcrmyaTallii B IPYTUX KJIMMATHYECKUX YCJIOBUSIX CIIEAYET YYUTHIBAThH
TeMIlepaTypHbIN KOAPOUIIMEHT U3MEHEHUS HAIPSHKEHUS T1013apsia.

HectabunbHOCTh  NOA3ApSIAHOIO  HANPSDKEHHWS UL OCHOBHBIX — THUIIOB
aKKyMYJISITOPOB HE JOJDKHA MpeBbIaTh 1%, 4TO HaKIaAbIBACT OMpeeiCHHbIC
TpeOOBaHUsI Ha BBIOOP BBINPSAMHUTENBHBIX YCTPOWCTB TMpPU MPOCKTUPOBAHUU
AIEKTPOIUTAIOIIHNX YCTAHOBOK CBSI3H.

[Ipu OydepHoit pabore, mnsS AOCTIXKEHHUS MPHUEMIIEMOTO CpPOKa CIIY>KOBbI
CBUHIIOBO-KUCIIOTHBIX aKKYMYJISITOPOB, HEOOXOJUMO HE MPEBBIIATH JIOMYCTUMbBIN
TOK WX 3apsija, KOTOPBIA 3aJaeTcsl pa3InyHbIMU Mpou3BoauTeNsIMU B nipeaenax 0,1-
0,3Cyp (A). Ilpu sTOM cClE€IyeT MOMHHUTH, YTO TOK 3apsija aKKyMyJATOPOB C
HanpsH>KEHUeM, TpeBbiiatomum 2,4 B/311, He nomkeH npesbimath Beanduny 0,05C .

Pazbpoc nanpsiorcenuss osnemenmos. BaxHbIM TapamMeTpoM, OMNPEICIIIEMbIM
TEXHOJIOTUEH M3TOTOBIICHUS aKKYMYJISITOPOB, SIBISIETCS pa30pOC HAMPSKEHUS OTICIb-
HBIX JIEMEHTOB B COCTaBE Oarapew IpH 3apsie, moa3apsie U paspsiae, KOTOPbId s
OTKPBITHIX THUIIOB aKKyMYJISITOPOB 3aJaeTCs WU3rOTOBUTEIEM B mpenenax =2 % ot
cpennero 3HaueHus. [Ipu KopoTkux pexxumax paszpsiaa (1-yacoBoM u 6osiee KOPOTKUX)
ATOT pazOpoc HAMPSHKEHUN HE JOJDKEH MPEBBIATh +5 %, OOBIYHO ATl aKKyMYJISITO-
POB C COJIep>KaHHEM CypbMBbl B OCHOBE MOJOKUTEIBHBIX 3JIEKTPOAOB Oomnee 2 %
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pa3zdpoc HampsHKEHUM OTHENBHBIX 3JEMEHTOB B OaTapee 3HAYUTENbHO HIDKE U He
IIPUBOJUT K OCJIOKHEHUSIM B IIPOLECCE IKCILTyaTallui aKKyMYJIATOPHBIX YCTAHOBOK.

JIns  aKkKyMyJsATOpOB C MEHBIIMM COAEPKAHUEM CYpPbMbl B OCHOBE
MOJIOKUTENIbHBIX 3JIEKTPOJIOB WM C OECCYpbMSHUCTBIMU CIUJIaBAMU YKa3aHHBIN
pa3z0poc HaNpsKEHUS 3JIEMEHTOB 3HAYUTENBLHO OOJIBIIE U B IIEPBBIM I'OJI ITOCJIE BBOAA
B JIEWCTBHE MOKET COCTaBIATh *10 % OT CpemHero 3HayeHus C MOCIEIYIOIINM
CHUKEHHEM pa3dpoca B Ipoliecce IKCILTyaTaluu.

OTcyTCcTBHE TEHIEHIMH K CHIKEHHMIO BEIIMYMHBI pa3dpoca HamnpsuKeHHs B
TEYEHUE IMEpPBOrO Troja IOCIE€ BBOJA B JEHCTBHME WM YyBEJIMYEHHE pa3dpoca
HaAMpsDKEHUST TIPU MOCJEeAYIOEN AKCILTyaTallii CBUICTENBCTBYET O JePEeKTax HIn
HapyLICHUH YCIOBUI SKCILTyaTallUH.

Oco0EHHO OnacHO MJIMTEIBHOE NPEBBIILICHUE HANPSIKEHHUS Ha OTIEIbHBIX
aJIeMEeHTax B cocTaBe Oarapeu Bbime 2,4 B/am, Tak kak 3TO MOXKET NMPUBECTH K
HNOBBIIIEHHOMY PAacXxoJly BOJbI B OTAEIBHBIX JIEMEHTaX MPH 3apslie WIN MOA3apsac
OaTaped ¥ COKpAllCHUIO CpOKa €€ CIY>XObl WM TOBBIIIEHUIO TPYAOEMKOCTU
oOcnyxuBaHusl (0oJjee YacTble JOJMBKHA BOJBI — ISl aKKyMYJSTOPOB OTKPBITBHIX
tumnoB). Kpome Toro, 3HauMTeNbHBINH pa30pOC HANpSIKEHUS AJIEMEHTOB B OaTapee
MOKET MPUBECTH K MOTEPE €€ €MKOCTH BCJIEACTBUE UPE3MEPHO TyOOKOro paspsiia
OTJENBbHBIX FJIEMEHTOB IIpU pa3psiae daTapeu.

Camopaspsio. KauecTBO  TEXHOJOTMM  W3TOTOBJIEHUS  aKKyMYJIATOPOB
OLICHMBAETCS TAKXKE M IO TAKOM MX XapaKTEPUCTUKE Kak camopaspsa. Camopaspsia
(mo ompenenenuto MOK 896-1-95 — coxpaHHOCTh 3apsiia) Ompenensercsa Kak
MPOLICHTHASL JIOJIsl TOTEPH EMKOCTH O€3ACHCTBYIOIIMM aKKyMYJISTOpOM (Tpu
PA30MKHYTOM BHEIIHEW LENH) MPU XPAHEHUM B TEYEHUE 3aJaHHOTO NPOMEXYTKa
BpemeHu npu temnepatype 20°C. DTOT napaMmeTp OonpeAeisieT MpoI0IKUTEIbHOCT
XpaHEeHHs] OaTapen B MPOMEXKYTKAX MEXKJy OYEpEAHBIMH 3apsiaMHu, a TaKxKe
BEJIMUMHY MOA3aPSIIHOTO TOKA 3apsHKEHHON OaTtapeH.

BennunHa camopa3psiia B CUJIBHOM CTENEHH 3aBUCHT OT TEMIIEPATyphbl
AJIEKTPOJIUTA, TIO3TOMY JIJII YMEHbILIEHHUS MO3apsAIHOTO TOKa OaTapen B OypepHOM
pexume ee paboThl WK ISl YBEJIMUEHUS BPEMEHHU XpaHEeHUs OaTtapeu B 0€3/1eiCTBUH
1e1ecoo0pa3Ho BHIOMPATh OMEIIEHHS ¢ 0oJiee HU3KOM CpeHel TeMIepaTypoi.

OOBIYHO CPEeAHECYTOUHBINA CaMOPAa3pPsil OTKPBITHIX TUIIOB aKKYMYJISITOPOB MpU
90-cyrounom xpaneHun npu Temneparype 20°C He poipkeH mpesbiuarb 1 %
HOMUHAJIBHOM €MKOCTM H C pocToM Temneparypel Ha 10°C ynBauBaercs.
CpelHeCYyTOUHBIM caMopa3psii TEPMETU3UPOBAHHBIX AKKYMYJISTOPOB IIPU TEX XK€
YCIIOBUSIX XpaHEHUS He NOJKeH npeBoiarh 0,1 % HOMHHANBHON €EMKOCTH.

Buympennee conpomuenenue u mox kKopomkozo 3zamvikanusa. Jlis pacdera
Heneil aBTOMAaTUKU W 3allUTBl  AKKyMyJIATOpHbIX Oataper MOK 896-1-95
pErIaMEHTUPYET TaKHE XAPAKTEPUCTUKH aAKKyMYJISITOPOB, KakK BHYTPEHHEE
CONPOTUBJIEHUE M TOK KOPOTKOI'O 3aMbIKaHHUS. OTH IapaMeTpbl OINPEAEISIIOTCS
pacyeTHbIM NYTEM IO YCTAHOBHMBIIMMCS 3HAUEHHUSAM HANPSOKEHUS OpH paspsje
TOKaMHU JIOCTaTOYHO OoJbiiol BeauuuHbl (00bryHO paBHbIMU 4Cy u 20C,)) u
JNOJDKHBI MPUBOJMTBCA B TEXHUUYECKOM NOKyMEHTaluu mnpousBoautens. [lo atum
JAHHBIM MOKET OBITh PACCUMTaH BBIXOAHON AuHamuueckuil mapametp IIIY kak
HECTa0MJIBHOCTh €r0 BBIXOJHOIO HANPSIKEHUS IMPU CKAYKOOOpPa3HBIX M3MEHEHMSIX
TOKa Harpy3ku, NOCKOJIbKY B OydepHbix DIV BbIXOIHOE CONPOTUBIIEHNUE YCTAHOBKH
B OCHOBHOM OIIpeIeTIsIeTCS] BHYTPEHHUM CONPOTHBIICHUEM OaTapeu.
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5. BOITPOCHI TEXHUYECKOMU
SKCIIJIYATAIIMU TEPMETHU3UPOBAHHBIX
CBHUHIIOBO-KUCJIOTHBIX AKKYMYJISITOPOB

B compoBoauTensHOM TOKyMEHTAalUU OOJBIIMHCTBA (PUPM-TIPOU3BOAUTENECH
FEPMETU3UPOBAHHBIX  CBHUHIIOBO-KUCJIOTHBIX  aKKyMYJIITOPOB HE  COJEPIKUTCS
ucuepnpiBarome  wHbopMaruu 00  OCOOCHHOCTSIX ~ TMPUMEHEHHS  OTHX
aKKyMYJIITOpOB, 00 yCIOBUAX, oOecreunBaromux 3h(HEeKTUBHOE MX HCIOJIb30BaHUE
Ha MPOTSLKEHUHU 3aJJaHHOTO CpOKa CIykObl. B pasnene caenana momeiTka 0000MIUTH
CBEJEHUS PAa3HbIX IPOU3BOJUTENEH AKKYMYJSITOPOB M OIBITa TEXHUYECKOU
JKCIUTyaTalliM YCTAHOBOK TAaKHUX AaKKyMYJISITOPOB Ha MNPENUPHUATHSAX CBSI3H JUIA
BBIPAOOTKH KPUTEPHUEB U YCIOBUN MPUMEHUMOCTH.

CylmiecTBEHHBIM ~ HEJIOCTATKOM  CBUHILIOBO-KMCJIOTHBIX  aKKYMYJISITOPOB
ABJISIETCSI TO, YTO BO BCEX pekUMax padoThl (3apsl, pas3psall WIM XOJOCTOH XOJ)
IPOUCXOIUT CyIb(haTUPOBAHUE MOBEPXHOCTU 3JEKTPOJOB M PA3I0KEHUE BOJbI U3
COCTaBa d3JIEKTPOJIUTA C BBIIEIEHUEM Ta3000pa3HbIX BOJOPOAA U KUCIOpPOAA, YTO
OPUBOIUT K CHHXKEHHUIO €MKOCTH aKKyMYJISITOPOB, T.€. K camopaszpsay. Bemnunna
ra3oo0pa3oBaHUsl 3aBUCUT OT YHUCTOTHI W KOHIEHTPAIMH CEPHOM KHCIIOTHI
(TUIOTHOCTH 3JIEKTPOJIUTA), TEMIIEPATYPhl, COCTAaBa CILJIABA PEIIETOK M AKTUBHOU
MAacChl 3JIEKTPOAOB, BO3pACTa aKKyMYJISITOpAa U APYTUX PUYHH.

Jliis obecriedeHus yCIoBUN B3pbIBOOE30MACHOCTH MPU paboTe TaKUX aKKyMy-
JSTOPHBIX YCTAaHOBOK HEOOXOAMMO OO0OpYIOBaTh HAIJICKAIIYI0 BEHTHIISALHUIO, a
TaK>Ke MOMOJHATh BOAY ISl COXpaHEHUs TPeOYyEeMOTO YPOBHS M TUIOTHOCTH 3JIEKTPO-
JIUTA, T.€. IPOU3BOJAUTH OINPEACIICHHBIE 3aTPAThl HAa SKCILTyaTallMI0 TAKMX YCTAHOBOK.

B repMeTn3MpOBaHHBIX CBHUHIIOBO-KHUCIOTHBIX AaKKyMYJSTOpAaX 3a CYET IpH-
MEHEHHUs MaTepualioB C MOHIKEHHBIM COJIEpXKaHUEM NpHUMeceil, UMMOOMIN3aluu
AJIEKTPOJIUTA U JAPYTUX KOHCTPYKTUBHBIX OCOOCHHOCTEH MHTEHCHBHOCTH Cylib(aTa-
IIUU ¥ Ta3000pa30BaHUE CYIIECTBEHHO CHUKEHBI.

ITocKoJIbKY JOJIMBKA BOJBI B T€PMETHU3UPOBAHHBIE AKKYMYJIATOPHI HEBO3MOXK-
Ha, i1 OOecrledyeHHs] MPUEMIIEMBIX CpPOKOB CIY>KObl MpHU SKCIUTyaTalldd TaKHX
AKKYyMYJISITOPHBIX YCTAaHOBOK HEOOXOAMMO COOJII0AATh ONPEIeNICHHbIE OrPAaHUYEHHUS.

B nepByro ouepear B MecTe pa3MellleHHs] YCTAaHOBKH JOJKHA COOJIOJATHCA
TeMIepaTypa OKpYy>Karollero Bo3ayxa, He Bbixosias 3a npeaensl 15-25°C, tak kak
MOBBILICHUE TEMIEPATyphl KCIUTyaTanuu 10 25°C yXe CHHUXKAeT CPOK CIIyKObI 70
75%, a ipu 30°C — no 50 % ot 3amanHoro 3HaueHus npu temnepatype 20°C.
Hanuune TtemnepaTypHOl KOMIIEHCALIMM HANPSKEHHS BBIIPSIMUTENBHBIX YCTPONCTB
B JIy4ILIEM CJIy4ae OCJIa0UT BpeIHOE BIUSHUE MOBHIICHHOH TeMiepaTypsl Ha 20%.

3ajaHHOE TPOM3BOAUTEIEM HANPSDHKEHHE COACPKAHUS AKKyMYJISITOPHOM
YCTAHOBKH JIJI1 CTAaHJAPTHOM TemnepaTypsbl skciuryatanuu (20°C) rapaHTUpyeT Bbljie-
nenue He 6onee 10 mu Boopoaa Ha 1 A - 4 eMKOCTH KaKJ0ro 3JieMeHTa B Mecsll. Ta-
KOl 00beM Tasza OT akKKyMYJISITOPHON YCTAaHOBKHM MOKET OBbITh paccesiH 10 0€301MacHOro
YPOBHSI KOHILIEHTPAIlMM COOTBETCTBYIOIIEH €CTeCTBEHHOW BeHTWIsinuend. OHako npu
HanpspKeHUHU 3apsana (wim noazapsaa) 2,4 B/an o0beM BbLIENEHUS BOJOPOJA MOXKET
npeBbicuTh 300 MI/A - 9 17151 KaXKJI0ro 3JIeMeHTa B Mecsiil. B 3ToM ciyuyae pe3ko me-
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HSAIOTCSl YCJIOBUSI BEHTWISLIMM YCTAHOBKU W MHOTOKPATHO YBEJIMYMBAIOTCS MOTEPU
BOJIbI, IOATOMY B ITPOIIECCE IKCILTyaTallud YCTAHOBOK F€PMETU3UPOBAHHBIX aKKyMYy-
JSTOPOB BCErjia HEOOXOAMMO TMOAJEPKUBATh C JOCTATOYHOM TOYHOCTBHIO HAIpsikKe-
HUE TOA3apsAla, 3aJlaHHOE MPOU3BOAMTENIEM [JI1 JAHHOIO THIIA AaKKyMYJSTOPOB.
OKCIUTyaTallMOHHBIE 3apsiibl HEOOXOJMMO MPOBOJAUTH MPU TAKOM K€ HANPSHKCHUH.
JIMUTENBHOCTh BOCCTAHOBIICHHUSI CHATOW paHEe €MKOCTH NIPU TaKUX YCJIOBUSX 3apsia
HE JOJDKHA MPEBBIIATh OJHON-ABYX HENENb. Y CKOPEHHBIE 3apsibl Il COKpPAILCHHUS
BPEMEHU BOCCTAHOBJICHUSI €MKOCTH YCTAHOBOK JIONMYCTHUMBI (NP HANPSIKEHUU, HE
npesbimaroneM 2,35 B/3m), HO mpu TakoM 3apsae HEU30€KHBI JOTOJHUTEIHHBIC
MOTepU BOABI H 0o0Jiee KECTKUE YCIOBHUS BEHTWIIIMU IS 00eCTeUeHUs
B3pbIBO0OE30MacHON pabOTHI.

[Ipu sKcrTyarauu yCTaHOBOK T'€pMETU3UPOBAHHBIX aKKyMYJISITOPOB CJEAYET
YUYUTHIBATh, YTO HM3-3a OTPAHUUYEHHOI'O KOJIMYECTBA AJIEKTPOJIUTA B aKKyMYJSITOpax
KOJIMYECTBO MOJIHBIX IIUKIIOB 3apsia-pa3psia COCTABISET BEIUYMHY, HE MPEBBIIIAL0-
nryto 150-250 pa3. BeaeactBue 3TOro UCHosib30BaHUE TaKMX YCTAHOBOK B YCIIOBHUSAX
YacThIX Pa3ps0B HEMUHYEMO BEJIET K PE3KOMY COKpAIIEHUIO CpOKa CiIykObl. OTCIO-
J1a BBITEKAET YCIOBUE MPUMEHUMOCTH YCTAHOBOK I€pMETU3UPOBAHHBIX AKKYMYJISTO-
pPOB TpU HAJACKHOM BHEIIHEM DJIEKTPOCHAOXKEHHH — TEepephIBbl BO BHEIIHEM
ANEKTPOCHAOKEHUH HE JOJDKHBI TPEBBIIIATH YACTOTY O0JIee OJTHOTO pa3a B HEJEINIO.

OCc00EHHOCTH TepPMETU3UPOBAHHBIX AKKYMYJISTOPOB CJIEAYyeT YUWUTHIBATh Ha
CTaJuu BHIOOpA U KOMIUIEKTAIIMM, pa3MEIIEHUS U MOHTa)Ka, a TaKKe MPU BBOJE B
AKCIUTYaTalNIO0 aKKYMYJISITOPHBIX YCTAHOBOK.

5.1. Bb10Op ¥ KOMILJICKTOBAaHHME

JUIs KOMIIEKTOBAHUSI YCTAHOBKH HEOOXOAMMO OTOMpATh aKKyMYJSITOPBI W3
OJHOW MapTHH, B TOM YHCJIE€ M I 3amaca Ha Cily4yald BO3MOXHOM 3aMEHBI
HencnpaBHbIX. [Ipu 3TOM cliemyeT MpoCIeNuTh UCTOPUI0 AKKYMYJISTOPOB — JaTa
BBIITYCKA, /1aTa U KPUTEPUU BOCCTAHOBUTEIBHOTO 3apsiia MOCJI€ KPUTUYHOTO IS
JAHHOTO THMA AaKKyMYJISITOPOB CpOKa XpaHEHWs, TeMIleparypa XpaHEHUs. OTH
JaHHBIE HEOOXOAMMO 3HaTh MJIi MPOTHO3UPOBAHUS BO3MOXKHOTO CpOKa CIYXKOBbI
yctaHoBKU. [Ipu oTOOpe HEoOX0AMMO OOpaTUTh BHUMAHHME HA COCTOSIHHE BHEUTHUX
MOBEPXHOCTEN aKKyMyJIATOPOB: OTCYTCTBHE B3QyTHUsl 0akoB, cleloB cyib(ara
(Oenoro Hanera) BOKPYI NIpPEIOXPAaHUTEIbHBIX KJIAMAaHOB M HA CTBHIKE KPBIIIKU C
0aKoM, CKOJIOB M TpeUIrH 0aka W KpbIIKUA. Hanuuue 3TUX MPU3HAKOB YPEBATO TEM,
YTO TPH DKCIUTyaTallMM aKKyMYJSITOPOB HapyIIaTCs YCJIOBUS PEKOMOWHALMA
KHMCJIOpOAA, YTO MOYKET IPUBECTH K YCKOPEHHOMY BBIXOJy AKKYMYJIATOPOB U3 CTPOS
M3-3a MOBBIIICHHONW MOTEpU BOJABI M YTEUKH 3ekTponuta. Kpome Toro, mpu otdope
HEOOXOJMM CIUIOIIHOKW KOHTPOJb BEJIUYMHBI HAINpPSOKEHUS PA3OMKHYTOM LENH
KQKJIOr0 aKKymyJisiTopa. ECiim oHO HM>KE MUHHMAJbHO JOIMYCTUMOTO 3HAYEHUS IJIS
JAHHOTO THUIA aKKyMYJSTOPOB, €CTh BEPOSATHOCTh 0€3BO3BPATHOIN MOTEPU €MKOCTH.
Ecnu BenuumHa HanpspkeHHs OJM3Ka K MUHUMAJIbHO JOIMYCTUMOMY, HaibHeilliee
XpaHeHHe J10 BBOJAa B OKCIUIyaTallMdi0 HEAONMyCcTUMO 0e3  IpOoBeleHUs
BOCCTAHOBHUTEIBHOTO 3aps/1a AKKYMYJISTOPOB.



116

5.2. PazMmelneHue ¥ MOHTAMX

PasMerienne TepMETHM3MPOBAHHBIX AKKYMYJIATOPOB TMPH  SKCILTyaTaluu
JOMYyCKAaeTCsl KaK B BEPTUKAJIbHOM, TaK M B TOPU3OHTAJIHHOM MOJOXKEHHSIX, UTO
Mo3BOJIsIeT  0oJee HKOHOMHO  HCHONB30BaTh  IUIOMIAAb MOJ  pa3MelleHHe
anekTpoobopynoBanus. Ilpu TOpU30OHTATBFHOM pasMElEHHH TIepMETH3UPOBaHHbIX
aKKyMYJIITOPOB, €CJIM HET APYTUX MNPEANHCAHUNA MPOU3BOIUTENS, AKKyMYJISITOPHI
JOJDKHBI YCTaHABIMBATHCS TaKuM 00pa3oM, YTOOBI MAKETHl AJIEKTPOJHBIX IJIACTHH
3aHUMAaJIi BEPTUKAIHHOE MOJIOKEHHUE.

Jlis pa3MenieHus TepMETU3UPOBAHHBIX AaKKyMYJSITOPHBIX YCTAaHOBOK MOTYT
HCIIOJIb30BATHCS CIEAYIONINE MECTA: BbIJICTICHHbIC CIICI[HAbHBIC TTOMEIEHHUS WIH UX
YYaCTKHU JUIs pa3MeIeHUs] 000pyI0BaHUS CBsI3U; OaTapeiiHbie mKadbl 1 KOHTEHHEPHI,
pa3MmelaemMple Kak BHYTPH 3/1aHUl, Tak U BHE WX; OaTapeiHbIe OTCEKHM B COCTaBE
000pYIOBaHUS CBSI3H.

HezaBucumo oT Mecta pa3MelIeHHs aKKyMYJSTOPHBIX YCTaHOBOK JOJKHBI
BBITIOJIHATHCS CIIeIyIoIue 001mue TpeOoBaHMA.

DJeMeHTHl YCTaHOBKH JOJDKHBI OBITH JOCTYIHBI [T TEKYIIEro 00CITyKUBaHUS
M U3MEPEHUH, MOITOMY LEIecO00pa3HO MCIOJIb30BATh AKKYMYJIATOPHI C TOPLEBBIM
pa3MeIleHeM BbIBOJIOB.

DJeMEeHTHl YCTAaHOBKH JOJKHBI OBITh 3alUINEHBI OT MOMaJaHus MOCTOPOHHUX
MPEIMETOB, KUAKOCTEH U 3arPA3HSIIONINX BEIIECTB.

Y CTaHOBKH JOJKHBI OBITh 3aIMIIEHBI OT BO3ACHCTBHS HEIOMYCTUMO HHU3KOM
U BBICOKOW TeMIepaTyp OKpYXalolleil Cpelpl, pa3HUIla TEMIIEpaTyp 3JIEMEHTOB B
COCTaBe YCTaHOBKH IPH KCIUTyaTalliy He TOJKHA npeBbIimath S°C.

[ToHmxeHHast TemrepaTypa 3JI€MEHTOB CHIKAET JIEHCTBYIOIIYIO EMKOCTh YCTa-
HOBKH TIpU pas3psle U CHIXKAET CIOCOOHOCTh BOCCTAHOBIJIEHUSI EMKOCTH YCTaHOBKHU
npu 3apsae. CIUIIKOM BBICOKAas TEMIIEpaTypa 3J€MEHTOB MOXKET HMX IOBPEIUTb.
JlnuTensHasi HEOTHOPOTHOCTh TEMITEPATYPhI Pa3HBIX AIEMEHTOB BeET K YCKOPEHHOM
0e3B0O3BpaTHOM MOTEPE EMKOCTH YCTAHOBKU U K CHHIKEHUIO CPOKA CITY>KOBI.

[Tpu pazmMerieHnu yCTaHOBKU JOJDKHBI UCKITIOUATHCSI MEXaHUYECKHUE Harpy3Ku
Ha OJIEMEHTHI, [MPEBHIIIAIONINE 3aJaHHbIC 3HAYEHHs JJIs JaHHOTO  THIA
aKKyMYJISITOPOB COTJIACHO TEXHUUECKOW JOKYMEHTALMU U3TOTOBUTEIIS.

AKKYyMYJSITOPHBIE YCTAaHOBKM HE CIEAyeT pa3MellaTb BOJM3M HCTOYHUKOB
BUOpALIUU U TPSACKH.

[Ipu pasmemieHUr aKKyMYJSTOPHBIX YCTAaHOBOK B IIKagax M OTCEKax C
JIEKTPOOOOPYIOBAaHUEM JIOJIKHBI COOJIIOJAThCS CIEAYIOLINE yCIOBUs: OaTapeiHble
mKapbl U OTCEKH AOJDKHBI OBITh 3aIIMINEHBI OT MOBPEXKICHUS JJIEKTPOJIUTOM, B
cllydae €ro YyTEUKH, KHCIOTOCTOWKHM TOKPBITHUEM; JOJDKEH OBITh HCKIIIOUEH
JOMOJTHUTEIIBHBIN HAarpeB AJIEMEHTOB YCTAaHOBKH TEIUIOM, BBIIEISIEMbIM CMEXHBIM C
MECTOM pa3MeIleHHs] YCTaHOBKH 000pyaoBaHHEM; OarapeliHble MKa(pbl U OTCEKU
JOJDKHBL  OBITh O0OPYJOBAaHBI BEHTHISIUOHHBIMU OTBEPCTHSAMH JJIS  YAAJCHHS
BBIJICJIMBIINXCS M3 JJIEMEHTOB YCTAaHOBKM Ta30oB (KOJIMYECTBO M HEOOXOoauMas
TUIOIIAAb BEHTHJIALMOHHBIX OTBEPCTHH IOJKHBI OBITh HE MEHEE pPaCCUUTAHHBIX);
MaKCUMallbHasi MOIIHOCTh, moTpebnsemas or OIIY akKyMymnsaTOpHOW ycTaHOBKON
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npH 3apsjae (0e3 NpUMEHEHUs] NPUHYIUTEIbHOW MPUTOYHO-BBITSKHONM BEHTUIISILIUN),
HE JOJKHA MPEBbIIATH 3 KBT.

K coxanenuro, peiictByronue IlpaBuna TEXHMYECKOM HSKCILTyaTallud
AIIEKTPOYCTAHOBOK HE COJEpXAaT BHATHBIX TpeOOBaHMW K pa3MEUICHUI0 U
BEHTWISILIUM  yCTAHOBOK  IE€PMETU3UPOBAHHBIX  AKKYMYJSATOPOB  KaKk IO
ANEKTPUYECKON, TaK W 1O CTPOUTEIIBHOW W CaHUTAPHO-TEXHUYECKOW YacTsIM.
[Ipuxoautcss opueHTHpOBaTbCsl Ha TpeboBanusa crangapra EN50272-2-2001,
MIPUHATOTO €BPOIEUCKUM COOOLIECTBOM.

Crnenyer TakKe OTMETUTbh, YTO BBIITYCKAa€Mbl€ OTEYECTBEHHOH MPOMBILIICH-
HOCTBbIO IIKabl M OTCEKH [JIsI pa3MEUICHHs YCTAaHOBOK TI'€PMETH3MPOBAHHBIX
aKKyMYJISITOPOB HE OO0ECIEeYMBAIOT TPEOOBAaHWN pa3MENICHUS W BEHTIISAIINH,
npeaycMoTpeHHbIX cTranaapToM EN50272-2-2001, u TpedyroT 10paboTKu.

B KOMIUIEKT NOCTABKUA F€PMETU3NPOBAHHBIX aKKyMYJIITOPOB JIOJKHBI BXOJIUTh
IpeAyCMOTPEHHBIE CONPOBOIUTEIIBHOM NOKYMEHTaLNEN MEK3JIEMEHTHBIE
COCIMHUTENM, a TakKe OOJThI, MAaiObl W 3alIMTHBIE KOJIMAYKU HA BBIBOJbBI
aKKyMYJISITOpOB. |'epMETH3HpOBAaHHbBIE AKKYMYISTOPBI, s 00€CIeUeHUs yCIOBUN
BEHTUJISIIMK, HEOOXOJAMMO pa3MelllaTh Ha cTelulakax (B OTCeKax) C 3a30pOM,
yYKa3aHHbIM B MHCTPYKLIUHA U3TOTOBUTENS U ONIPEAEISIEMBIM JUTMHON MEXAIEMEHTHBIX
coenunurenei. [loaTsHkKy 60ATOB BEIBOJAOB aKKYyMYJISITOPOB CIIEAYET MPOU3BOJIUTD C
YCUJIIMEM, HE NPEBBIIIAIONIAM YKa3aHHOTO B HMHCTPYKIMU IPOU3ZBOAMTENS (Takue
COCIMHEHHMsI B CMa3Ke He Hyxaarorcs). OIHAKO, €COu 3TH  aKKyMYJSATOPBI
pa3MeIlalTCs B AKKyMYJSTOPHOM IOMEIIEHMHM BMECTE€ C aKKyMYJISTOPAMHU
OTKPBITOTO THUIIA, MECTa COEIMHEHHS JAOJOKHBI OBITh CMa3aHbl Ba3eIMHOM U
nepuoandecky (1 pa3 B rox) KOHTPOJIUPOBATHCS.

MakcuMmanbHOE CEUYCHHE M KOJIWYECTBO KOHICBBIX KaOened (IIMH) IS
MOAKIIOYEHUST YCTaHOBKM K OIIY He JO/KHBI MpEBBINIATh 3HAYEHUW, YKa3aHHBIX
IPOU3BOJUTENIEM  aKKyMYJSTOPOB, 4YTOObl ~HE  MPEBBICUTH  JOMYCTUMYIO
MEXaHUYECKYI0 Harpy3Ky Ha BbIBOJIbI aKKYMYJISITOPOB.

5.3. BBoxa B neiicTBHe

JIns  yCTaHOBOK  I€pMETH3UPOBAHHBIX  AKKYMYJISTOPOB  IPUMEHHUMBI
clenyrolme BUABL 3apsiia: 3apsii NpU CTaOWIM3alUU TMOA3aPSTHOTO HAIMPSKEHUS;
YCKOPEHHBIA 3apsi] MPU CTAaOWIM3allMKd TIOBBIMIEHHOTO HAMPSDKEHUS;, J03apsii BO
BpEMs XpaHECHHUSI.

3aps] yCTAaHOBKM T€PMETU3UPOBAHHBIX AaKKyMyJIATOPOB [Jii BBOJa B
AKCIUTyaTallMI0 MpPHU HAMPSHKEHUM MTOCTOSIHHOTO mnoj3apsaa Uy, TpOu3BOAST IO
rpadpuxky Ul (puc. 5.1) mpu OrpaHWYeHUH TEPBOHAYAIHLHOTO 3apsIHOTO TOKa
3apsiAHBIX  ycTporcTB Ha ypoBHe 0,3Cyy (eciii M3rOTOBUTENIEM HE YyKa3aH TOK
OTPAHUYECHUS).

[lepen 3apsaom ycTaHOBKa JOJKHA OBITH BBIJEp)KaHa HE MeHee 6 4 s
BBIPDABHHMBAHUS TEMIIEPATypbl JJIEMEHTOB C OKPYXKAIOUIEH Cpelold IOMEIICHHUS
(kada), rae oHa Oyner SKcruryaTupoBaThes. Ecnu Temmeparypa B MOMEIEHUU
HaxoauTcss B auanazoHe oT 18 go 25°C, BBIXOAHOE HANPSHKEHUE 3aPsIHBIX
YCTPOWCTB YCTAHABIMBAETCS PAaBHBIM HOMHWHAIBHOMY 3HAUYEHUIO MOJ3APSIHOTO
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Hanpsokenuss Uy, = Uy, - n, tae Uy, — yKa3aHHOE NPOU3BOJUTEIIEM HAIPSKECHUE
noA3apsaa Uil JAHHOTO TUIIA aKKyMYJISATOpPOB. IIpy poaOIKUTEIBHOM OTKIIOHEHUN
TeMmrepaTypbl OT VYKa3aHHOTO BBIIIE JWana3oHa HEoO0XoJAuMa  KOpPPEKIus
MOJ3apSAHOTO  HANPSDKEHUS COTJIACHO JaHHBIM  NPOU3BOAUTENA. TOYHOCTH
MOJJICPKAHUS BEIWYMHBI TMOA3APSAHOIO HANPSDKEHHUS TMPH 3apsiae M IoJa3apsje
YCTAHOBOK T€pPMETH3MPOBAHHBIX AKKyMYJISITOPOB JOJDKHA ObITh He Xyxke 1 %.
[Ipu3HakoM OKOHYaHMS 3apsAla YCTAHOBKH TAaKUM PEXKUMOM SIBISIETCS CHHUXKEHUE
3apsIIHOTO TOKA JI0 BEJIUYMHBI, MEeHbIEH 1 MA/A - 4 HOMHUHAIBHON €MKOCTH 3JIEMEH-
TOB, U €€ CTaOUIIU3alMsl B TEUCHUE MTOCIEeIHUX 3 U 3apsija.
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Pucynox 5.1 - 3ap5111 I€pMETHU3HUPOBAHHBIX AKKYMYJISITOPOB

[Tpu HE0O6XOAUMOCTH OBICTPOTO MPUBEACHUS YCTAHOBKH I'€PMETU3UPOBAHHBIX
AKKyMYJISITOPOB B 3apsKEHHOE COCTOSIHHE 3a OrPAaHUYEHHOE BpPEMs, JIOMYCTHMO
IIPUMEHEHUE 3apSAIHBIX YCTPOUCTB € XapakTepucTukoi 3apsina [U (puc. 5.2).
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3aps 3TUM PEXXUMOM (pHC. 5.2) NPOBOJAT B JIBE CTYNECHU:

— Ha NEPBOM CTYIIEHH 3apsA] YCTAHOBKH IPOBOJAST TOKOM, OTPaHUYEHHBIM Ha
yposHe (0,1-0,3) Cy( 10 1OCTIKEHUS HANPSDKCHUS Ha OaTapee BeaudyuHbl 2,357 B;

— Ha BTOPOM CTYNEHW [03apsia MPOBOAAT MPHU HANPSKEHUH 3apsSIHBIX
YCTPOWCTB, PABHOM HAIIPSKEHUIO MMOCTOSSHHOTO noa3apsaa U

OcTanbHble KPUTEPUU 3apsjia TAKHE K€, KaK MPU CTaOMIM3aIMK MO13apsIHOTO
HaIpsKECHUS.

YcTaHOBHUBIIASCSA BEJIMYMHA TOKA COACPMKAaHUSA (IUIMTEIBHOrO IoA3apsia) B
OOJNBITION CTETMEHW 3aBUCUT OT TEMIEPATyphl OKPYXKAIOMIEH Cpeapl MecTa
pa3MelieHns aKKyMyJISSTOPHOM YCTAaHOBKM M JOJKHA YKa3blBaThCsl M3TOTOBUTEIEM
JUISl KOHKPETHOTO TUIA aKKYMYJISITOPOB.

Ilepen BBOJOM YCTAaHOBKM B 3KCIUTyaTalldI0 MPOBOJAT €€ KOHTPOJbHBIN
paspsn Tokom 10-gacoBoro pexuma 0,1C;, uau ApyruM TOKoM, Hanbosee OJU3KUM K
0’)KMJIAEMOMY TOKY HAarpy3Kd, 10 KOHEYHOI'O HamNpsDKEHUs paspsiia YCTAaHOBKH
(MOJIy4EHHOTO OT YMHOYKEHMSI 3alaHHOTO M3TOTOBUTEIEM ISl JAHHOTO pPEXUMa
KOHEUHOI'O0 HANpSHKEHUs pa3psia dJEMEHTOB HAa YHCIO JJIEMEHTOB B YCTaHOBKE).
Ecnum w3roroBuTenemM 3aJaHO KOHEYHOE pPa3psSIHOEC HANPSKEHUE OTIEIbHBIX
AJIEMEHTOB IIPU pa3psiic YCTAHOBKHU, B KOHIIE pa3psAla KOHTPOJIHMPYIOT HAINpSKEHUE
BceX OdJjeMeHTOB. MdakThuecku CHATass C YCTAaHOBKM €MKOCTh C paBHSETCS
IPOU3BEACHUIO TOKA pas3psiia Ha IPOJOLKUTENBHOCTh pa3psna. Pa3psa ycTaHOBKH
MPEKpaIlaoT, €CIUM HaNpsHDKEHUE YCTAaHOBKU (2 HE OTAEIBHOTO 3JIEMEHTa B €€
cocTaBe!) JIOCTUTIIO KOHEUHOrO 3HAYEHUsl pa3psia s JaHHOTO PEXKUMa WU C
YCTAHOBKH CHSITO KOJIMYECTBO JIEKTPUUECTBA, PABHOE HOMUHAJIBHOW €MKOCTH.

Ecnu cpennsisi Temrneparypa 3JIeKTpoJiUTa (MIOBEPXHOCTU T€PMETU3UPOBAHHBIX
AKKyMYJISITOPOB) MpH paspsiie OTIMYaeTcss OT TeMmiepaTypbl cpaBHeHus 20°C,
MPOU3BOJISIT EPECUET EMKOCTU HA 3Ty TEMIIEPATYPY:

C,

C,=—"——,

I+ z(t-20)
rae ¢ — CcpenHsAs TeMIepaTrypa JJIEMEHTOB IpPH pas3psae; Z — TEMIEpaTypHBIN
kodpumeHT emMkocTH, unciaeHHo paBHbii 0,006 wmu 0,01 1/°C mpu pexumax
paspsiia 0osee uian MeHee 1 4 COOTBETCTBEHHO (€CIU HE YKa3aHO APYroro).

[IpuBenennas emkocte C, yCTaHOBKM MO pe3yJibTaraM IEpPBOTO pas3psja
J0JKHA OBITH HE MeHee 95 % OT 3a/laHHO TTPOU3BOIUTENIEM BEIMYUHBI €MKOCTH JIJIS
ITOr0 PEKUMA pa3pssia, a CpeAHss BEIIMYMHA HAIPSDHKEHUS JJIEMEHTOB YCTAHOBKHU B
KOHIIE pa3psiaa J10JHa ObITh HE MEHEE 3HAU€HUH, YKa3aHHBIX U3TOTOBUTEIIEM.

[Io oOKOHUAaHMM KOHTPOJBHOTO pa3psia YCTAaHOBKY ©O€3 IpOMeIJICHHUS
3apsDKAlOT OJHUM M3 BBILICIIEPEUNCICHHBIX PEKUMOB. [Ipy NOSIBICHMM NPU3HAKOB
OKOHYaHMS 3apsiia U3MEPSIOT HAPsKEHUE 3JIEMEHTOB (MOHOOJIOKOB).

Ilepen BBOJOM B IEWCTBUE aKKyMYJIITOPHYIO YCTAHOBKY KPaTKOBPEMEHHO (Ha
10-15 MuH) noaBepraroT pa3psay TOKOM, MAKCUMaJIbHO BO3MOKHBIM JUISI TUTAEMOU
Harpy3ku, BO BpEMs KOTOPOTO TIPOBEPSIOT KAadeCTBO BCEX COCIMHEHUH II0
JOIyCTUMOMY NAaJCHUIO HAIPSIKEHNS U HATPEBY.

Ha BBOgMMyI0 B [J€WCTBHE AaKKyMYJISATOPHYK) YCTaHOBKY  3aBOJSAT
AKKyMYJSITOPHBIN KypHal1. B mepByro ouepenp B HETO 3aHOCITCS JAaHHBIE BBOJIHOTO
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3apsiia, pesyJIbTaTbl KOHTPOJIBHOIO paspsia M IOCIEAYIOUIEro 3apsaa Iepen
MOCTAHOBKOU YCTAHOBKH B DKCILTyaTalUIo.

Cpok D3KcrulyaTtaluu akKyMyJATOPHBIX YCTAHOBOK 3aBHCUT OT KaudecTBa
OPUMEHEHHBIX AaKKyMYJISITOPOB, MPAaBUIBHOCTH BBIOPAHHBIX PEXKUMOB 3apsa
YCTAHOBKHM, 3aJ0KEHHBIX TIPU  MPOCKTUPOBAHUM, OOECIEUEHUS  3aJlaHHbIX
IPOU3BOJIUTENIEM OTPAHUYEHUN MPU SKCIUTYyATAI[MOHHBIX pa3psAax U MOCIEAYIOIINX
3apsiiax  yCTAHOBKH, OT KauecTBa UM CBOEBPEMEHHOCTM HUX TEXHUYECKOTO
oOCTy’>KUBaHUS, a TaKKe OT COONIOZCHUS HEOOXOIUMBIX KIMMATHYECKUX YCIOBHMA,
TpeOyrommxcs A1 00ecredeHns 3a1aHHOT0 U3TOTOBUTENIEM CPOKa CITY>KOBI.

[Ipu BbBIOOpEe THNA AKKYMYJIATOPOB OYEHb BAaXKHO YUYWUTHIBATh, B KaKHUX
YCIIOBHSIX OHU OYIyT SKCTUTYyaTHPOBATHCS.

BriOop pexuMoB 3apsiia YCTAaHOBKU OIPEIESETCS CIECIYIOINMU KPUTEpUsI-
MU: KQ4ECTBOM BHEIITHETO JIEKTPOCHAOKEHUSI 00BEKTA DIIEKTPOCBS3H; HEOOXOIMMOMN
BEJIMYMHOW  TpeOyemMoro  akKyMyJSITOPHOTO  pe3epBa;  (PYHKIHMOHAIbHBIMU
BO3MOXHOCTSIMU IPUMEHEHHOTO BBIMPSIMHUTEILHOTO 000Dy I0BaHHUS.

[Ipu HajgnexameM KayecTBE BHEIIHEro JJIEKTPOCHAOXKEeHHs HauOosee
NPEANOYTUTEbHBIM BUJIOM 3apsjia YCTAHOBKU SBJISIETCS 3apsi MpHU CTAOWIU3alUU
MO/13apsITHOTO HAMPSHKEHUS Kak HanboJsiee MAasmui 71 MPOJIJICHUSI CPOKa CITYKOBI.
Ecnii BO BHeImIHEM 3JIEKTPOCHAOKEHUM OO0BEKTa JJIEKTPOCBSA3U, IO JaHHBIM
HAOJIIOICHUM, CpEeHsIsl 4acToTa MEpPEphIBOB MPEBBINIAET OJMH pa3 B HENETI0 WU
KadeCTBO DJIEKTPOCHAOXKEHHS TMPUBOAUT K YacThIM U JJIUTCIBHBIM  TIO
MPOJOJIKUTENBLHOCTH (00Jiee Yaca) OTKIIOUYEHUSM BBIIPSIMUTEIBHBIX YCTPOWCTB C
Mepexo70M HArpy3ku Ha MHUTAHUE OT AKKYMYJSITOPHOW YCTaHOBKH, HEOOXOIMMO
BBIOMPATH OJMH U3 PEKUMOB €€ YCKOPEHHOTO 3apsija.

B omux cnyuasax ne pexomenoyemcsi UCNOIb308AMb 2EPMEMUIUPOBAHHbBIE
AKKyMYIAmMopsl, TaK KaK MPU YaCThIX 3apsiAaX MOBBIIICHHBIM HAIPSIKEHUEM Y HHUX
PE3KO CHUKAETCS CPOK CIIYKObI U3-3a 0€3BO3BPATHOM MOTEPH BOJIBI.

BennunHa akkKyMyJISITOpDHOTO pe3epBa (HOMHHAJIbHAsg €MKOCTh YCTaHOBKH)
BbIOMpaeTcs B 3aBUCHUMOCTH OT KAaTErOPUHHOCTH DIIEKTPOCHAOXKEHHS OOBEKTa
ANEKTPOCBSI3M € YYETOM 33JaHHOIO JOMYCTUMOIO JMAamna3oHa W3MEHEHUs
TEMIIEPATypbl OKPYXKAIOIIEH Cpelpl B MECTax pa3MEUICHUs YCTAaHOBKU BO BpeMs €€
AKCIUTyaTaluu.

BrinpsimutensHoe ob6opynoBanue B coctase JIIY, ¢ yueroMm pesepBa, AOIKHO
MMETh BBIXOJIHYIO MOIIHOCTh, IMPEBBIIIAIONIYI0 HOMUHAJIBHYIO MOIIHOCTh, MOTPEO-
JSIEMYI0 Harpy3koul Pyo,, Ha 10-25%. HecTaOUIBHOCTH BBIXOJHOTO HAMPSHKEHUS
BBINIPSMUTENBHBIX YCTPOWCTB JIOJKHA YIOBIETBOPATH TpeOyeMoOMy 3HAUYEHUIO
HECTAOWJIBHOCTH TOJ3APSIAHOTO HANPSDKEHUS, 3aJaHHOTO MPOU3BOJUTENEM IS
BBIOPAHHOTO THIIA AKKyMYyJIATOPOB. JI7msi OOJBIIMHCTBA COBPEMEHHBIX THUIIOB
TePMETH3UPOBAHHBIX AKKYMYJIATOPOB BEIWYMHA HECTAOWIBLHOCTH TOA3APSTHOTO
HampspDKeHUsT He JoJDKHA mpeBblmath +1 %. [lpun HEoOX0AUMOCTH HCIHONB30BaHUSA
YCKOPEHHOI'0 peXuMa 3apsfia BBIIPIMUTEIBHOE OOOpYJAOBAHHE JIOKHO HMETh
YCTPOWCTBA  ABTOMATHYECKOTO  MEPEKIIOYEHUS  YCTAHOBOK  IOBBILIEHHOTO
HaIpsDKEHHS 3apslla W HalpsbKeHUs noxazapsga. Kpome Toro, BBIIPSAMHUTEIbHBIE
YCTPOMCTBA JOJDKHBI TAKXKE HMETh PETYJIMPOBKY OIPAaHUYCHHS TOKa HArpys3Kw,
00€eCleynBaONIyl0 3aJaHHOE MPOU3BOAUTENIEM OrpaHUYCHHE 3apsAIHOTO TOKa
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pa3psHKEHHON YCTAaHOBKHU TNPU OJHOBPEMEHHOM MUTAaHUM OOOPYIOBAHMS 3JIEKTPO-
CBA3U. [l yCTAaHOBOK TE€pMETU3UPOBAHHBIX AKKyMYJISTOPOB Ha BBIIEICHHBIX
y4JacTKax MOMEUIEHUH € 3JIEKTpOoOOOpYyI0BaHUEM, B HIKaax M OTCEKaX BBIIPSIMU-
TEJIbHBIE YCTPOMCTBA, HCIIOJIB3YyEMBIE Ul 3apsAla, NODKHBI UMETh 3alluTy, He
JOIYCKAIOIIYI0  CaMOIIPOM3BOJIBHOTO  IIOBBIIIEHHWS  BBIXOJHOIO  HAIIPSKCHUS,
[IPEBBIIAIOLIET0 HAIIPSYKEHUE IIOCTOSHHOIO NI0A3apsAia YCTaHOBKHU.

5.4. Texunueckoe 00CayKUBAHUE

Cucrema TEXHUYECKOTO o0CTy>KUBaHUS JOJKHA obecrnieunBaTh
CBOEBPEMEHHOE BBISIBJICHUE HEXKEJIATEIbHBIX OTKIOHEHUH MMapaMeTPOB YCTAHOBKH OT
3a/IaHHBIX MPOU3BOAUTENIEM 3HAUCHHUII.

N3 xmmumatudeckux (paxkTopoB HanboJiee BaXXHBIM, BIUSIONINM HAa CPOK CITYXK-
OBl YCTAaHOBKH, SIBIISIETCS TEMIIEPATypa, MOCKOJIBbKY AJIEKTPOXUMUYECKHUE TIPOLIECCHI B
CBHUHIIOBO-KHCIIOTHBIX AKKYMYJISITOPaxX B 3HAYUTEIBHON CTEIIEHU 3aBUCAT OT €€ BEJU-
yHbl. OCOOEHHO 3TO KacaeTcsl IKCIUTyaTallui TePMETU3UPOBAHHBIX aKKyMYJISITOPOB
(MOBBILIEHUE TEMIIEPATYPbl AKKYMYJSATOPOB BO BpPEMS SKCIUTyaTallMM Ha KaXKIble
10°C npuBOAMT K COOTBETCTBYIOIIEMY COKPAIIICHUIO CpOKa CIIY>KOBI B JIBa pa3a).

3aaHHBI MPOU3BOJIUTEIIEM CPOK CIY>KOBI aKKyMYJSITOPOB U UX IMapaMeTpbl
oTHOCcATCSL K cTaHmaptHoil Ttemmneparype 20°C (unorma 25°C). Ilpu pasMelnieHuu
KOHKPETHON aKKyMYJSTOPHOM YCTaHOBKHU TeMIIepaTypa OKpPYKaIoIIel cpeipl Mpu ee
AKCIUTyaTalliM 4YacTo OTJMYAeTCs OT CTAaHAAPTHOW, MpHUYEeM BEJIWYHMHA 3TOTO
OTKJIOHEHUS U3MEHSIETCS B 3aBUCUMOCTHU OT BpeMeHU roja. [loatomy npu JiuTeabHO
YCTAaHOBUBLIEMCS OTKJIOHEHHH TeMIlepaTyphl OKpyxaromeil cpeasl ot 20°C g
YMEHBIIICHUSI €€ BIMSHUS Ha CPOK CIYXOBbl YCTAaHOBKH TE€PMETHU3HPOBAHHBIX
AKKyMYJISITOPOB HAIPSKEHHUE MOJ3apsiia Ha BBIXOJI€ BBIPSMUTENIbHBIX YCTPONCTB
HEO0OXOIMMO YCTAaHABJIMBATh COIJIACHO 3aJJaHHBIM TMPOU3BOJIUTEISIMU TeMIIEpaTyp-
HBIM KO3 uIeHTam Jyisi KOHKPETHOTO THIAa aKKyMYJISITOPOB M KOPPEKTUPOBKY €0
OCYUIECTBJISATh HE pexke NBYX pa3 B roj. JomyckaeTcs st Temmeparyp, Koiaeoiro-
nuxcsa B TeueHue roja B npeaenax ot 10 go 35°C (ecim 370 yKa3aHO B COTJIACOBAH-
HOM C TPOU3BOJAUTEIIEM CONPOBOAUTEIBHON JOKYMEHTAIIMHU), YCTAHABIMBATH
BEJIMYMHY HAMPSKEHUS TOJ3apsia, COOTBETCTBYIONIYIO CpelHel padoueil Temmepa-
Type IHamna3oHa €€ W3MEHEHHS. PEeKOMEHIyeTCsl UCIIOIb30BaHUE BBIPSIMHUTEIbHBIX
YCTPOMCTB, UMEIONIMX TEMIEPATypHYIO KOMIICHCAIIMIO HANpSKEHUS Moa3apsaa
yctaHoBkU. ClienyeT elle pa3 HalOMHUTh, YTO MPUMEHEHHE TeMIIepaTypHOU KOM-
MEHCAI[UU JIUIIb 10 HEKOTOPOIM CTENEHU MO3BOJISIET YMEHBIIUTh BPEIHbIE BO3ACHCT-
BHS TEMIIEPATYPHBIX CKAYKOB, HO MOJIHOCTBIO UX MOCJEACTBUS HE YCTPAHSIET.

[Ipy »sKcHIyaTallMOHHBIX —pa3psaax 3alpeliaeTcsi CHITHE C YCTaHOBKHU
KOJIMYECTBA SJIEKTPUYECTBA, MPEBBIIMIAIONIETO 3HAYEHWE EMKOCTH YCTAHOBKH ISt
YCTAaHOBUBUIETOCS PEXUMA pazpsiaa. JanpeniacTcs TakKe pa3ps Mociae TOCTUKEHHUS
KOHEUYHOIO0  paspsAHOrO  HampsbkeHus  ycrtaHoBku. s  storo B OIIY
HEOOCTy)KMBAaEMBIX OOBEKTOB AJIEKTPOCBSI3U C TOKOM Harpy3ku 110 200 A AOJKHBI
OPUMEHSTBCA  YCTPOWCTBA, AaBTOMATUYECKH OTKIIOYAIOIINE aKKyMYJSTOPHYIO
YCTAHOBKY OT Harpy3ku TpH €€ pa3psiae A0 KOHEYHOIO HaNpsHKEHUS W
aBTOMATUYECKU MOAKIIOYAIolMe OaTapero Ha 3apsjl MPU BOCCTAHOBJICHUU PAOOTHI
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BBIIPAMUTEIBHBIX yCTpoiicTB. B DIIY 00cmykuBaeMbIX 0OBEKTOB AJIEKTPOCBSI3H, a
TaK)K€ IpHU TOKax paspsia yCTaHOBKHM, mpesbimaromux 200 A, nenecooOpasHO
IPUMEHEHUE YCTPOMCTB, aBTOMATHUYECKH OTKIIOUYANOIIMX YCTAaHOBKY B KOHIE
paspsga. IlogknroueHwe pa3pssKEHHOM YCTAHOBKM Ha  3apan B atux  OIIY
HEOO0XOAMMO POU3BOJUTH BPYUHYIO.

Tekymme OCMOTPBI  yYCTAaHOBOK TIE€PMETU3MPOBAHHBIX  AKKyMYJSTOPOB
IPOBOJATCA B IOPAJKE, 3aBUCAIIEM OT CpOKa HX DOKCIulyatauud. B Hagaie
JKCIUTyaTallil HEOOXOIMMO YOEOUThCS B TOM, UYTO HANPSIKEHHE HENPEPBIBHOIO
II0/3apsAia yCTAHOBKU HAaXOJWTCs B NpeIeIax, pEKOMEHIOBAHHBIX IPOU3BOAUTENEM,
C YY4E€TOM YCTaHOBMBULIEHCS TEMIIEPATYPhl MECTA PA3MELIECHUS YCTAHOBKH.

Temmeparypa yCTaHOBKM I'€pMETU3UPOBAHHBIX AKKYMYJISAITOPOB ONPEAEISIETCS
[0 JaHHBIM U3MEPEHHUS TEeMIEepaTypbl KOHTPOJIBHBIX 3JIEMEHTOB HJIM MOHOOJOKOB
TEPMOMETPAMH, IPUKPEIUISIEMBIMHA K CEPEIMHE IIMPOKUX CTEHOK OaKOB HAa BpeMs HE
meHee 30 wmwmH. Ilepen cuuTBIBAaHMEM TIOKAa3aHMM TEPMOMETPOB YCTaHOBOK,
pa3MeUIeHHbIX B IIKadax M OTceKax WIKadoB, JUIEBblEe NaHenu (IBepu MKagpoB)
JOJKHBI OBITh 3aKPBIThl HA YKA3aHHOE BPEMS.

[Tocne 2-3-cyTOYHOrO yCTaHOBOYHOT'O MEpHOJia pabOThl YCTAHOBKU B PEXKUME
JUIMTEJIBHOTO TOJ3apsAa IMPOBOJAT IEPBUUYHBI OCMOTP, IO PE3yJIbTaTaM KOTOPOIo
(GuUKCUPYIOTCST  pe3ynbTaTbhl M3MEPEHMsl HANpSDKEHMsT BCEX OJIEMEHTOB WU
MOHOOJIOKOB, 00l1llee HaIpsHKEHHE aKKYyMYJIATOPHOM YCTaHOBKM U €€ TeMIeparypa.
[Ipu sTOoM OCO0O€ BHUMaAHHUE CIEAyeT OOpaTUTh HAa COOTBETCTBUE HAIPSIKECHUN
OTIECNBbHBIX  JJIEMEHTOB  (MOHOOJOKOB)  mpenenaMm  pa3dpoca,  3aJaHHBIM
IIPOU3BOIUTEIIEM JIJIS IIEPBOTO T'OJA HKCILUIyaTallMM YCTAHOBKH.

JlanpHenIre OCMOTPBl YCTAaHOBOK T€PMETHU3MPOBAHHBIX AKKyMYJISATOPOB B
TE€YCHHE HKCIUTyaTallid CIEAyeT MPOBOJIUTH B TOCJIEIOBATEIBHOCTH U B 00BEME,
yKa3aHHBIX B Ta0. 5.1.

Ob6beMm IIPOBEPOK pu HUHCIIEKTOPCKOM 0CMOTpe YCTaHOBOK
IrepMETU3UPOBAHHBIX AKKyMYJISTOPOB HPOBOJUTCA B COOTBETCTBUU C OOBEMOM
OPOBEPOK TpU IMOJYrOAOBOM KOHTposne (tabsm. 5.1). T'epmerusupoBaHHbBIE
AKKyMYJISITOPBl PEMOHTHOHEIPUTOJHBI, MO3TOMY BBIIIECAUIME U3 CTPOS IJIEMEHTHI
WJIA MOHOOJIOKH YCTaHOBKH IO/JIEXKAT 3aMEHE.

OCHOBHBIE IPUYNHBI 3aMEHBI:

— HapylleHUe IeJIOCTHOCTH 0aKOB (HaJIMYME TPEIIUH U CKOJIOB, MPUBOASILUX
K YTEUKE DJIEKTPOJIUTA U3 aKKyMYJIATOPA);

— CHHMJKEHHE €MKOCTH 3JIeMeHTOB (MOHOOJ0KOB) HIKe 0,8C, 1m0 mcTeueHus
CpOKa CITy>XOBbI;

— HaJM4YME CJIEIOB YTEUYKH 3JIEKTPOJIMTA Yepe3 CThIK 0aka akKyMmyJsiTopa ¢
KpBIIKOW, & TaKKe Yepe3 MeCTa KpEIUIEHUS BBIBOJOB W NIPEAOXPAHUTEIBHBIX
KJIAIIaHOB;

— 3HAYUTEIBHOE B3/yTHE CTEHOK OAKOB;

— JUIATEJIBHO COXPAHAOIIECECs MOBBIIICHHOE HAIIPSHKEHUE HA DJIEMEHTE/MOHO-
0J10Ke, npeBblIaolee Benuuuny 2,4 B B pacueTe Ha O/1IMH 3JIEMEHT, IIPU YCTAaHOBUB-
IeMCs PEKUME TOCTOSIHHOTO 1OA3apsi/ia yCTAaHOBKU 0€3 TEHIEHIMU K YMEHBILICHUIO.
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Taomuna 5.1
IlepuonunyaoOCTh
p O0BeM PoBEPOK [Tpumeyanue
KOHTPOJIS
ExxeMecssuHbIN [IpoBepka HanpsiKeHus AuTenb- |Eciu mapameTpsl paboTh

HOT'O II0JA3apsia yCTAHOBKU U €ro
COOTBETCTBUS TEMIIEPATYPE

OI1Y u ycTaHOBKH B HOPME H
HE U3MEHSIOTCS TP OUepei-
HOM IIPOBEPKE B TCUECHUE
HOJIyroJa, oIycKaeTcs ciie-
AYIOLIYIO IIPOBEPKY MPOBO-
IUTH C IEPUOAUYHOCTHIO
OJIMH pa3 B KBapTal

ExexBapranbsHbiil ([IpoBepka HanpskeHUs NUTeNNb-  |Eciu HanmpskeHus siie-
HOTO MOA3apsi/ia yCTAHOBKU C MEHTOB (MOHOOJIOKOB) HaXO0-
y4eTOM €ro COOTBETCTBHS TEMIIe- |ASITCs B Mpejienax pazopoca,
paType yCTaHOBKH, U3MEPEHHUS YKa3aHHOT'O MPOU3BOAUTE-
HaIPSKEHHS BCEX DJIEMEHTOB JIeM, B TEUECHHE MOJIyro/a,
(MOHOOJIOKOB) CJIEAYIOLIYIO TPOBEPKY H0-

ITyCKAETCS MPOBOAUTH OJAUH
pa3 B moJiroaa

ITonyronoson IIpoBepka HanpsiKEHUs AUTeNnb- | /[{1s yCTaHOBOK C 3KCILTya-

HOTO MOA3apsi/ia YCTAHOBKU C TallMOHHBIM PEKUMOM pa3-
y4eTOM €ro COOTBETCTBUS TeMIme- |psina 6oisee 0,5 4 mpoBepky
paType yCTaHOBKH, U3MEPEHUS 3aTSHKKU OOJITOB KPETUICHHUS
HaIPSKEHHS BCEX DJIEMEHTOB MCC nomnyckaercs MpoBo-
(MoHO0J10KOB). [TpoBepka MOMEHTa |TUTh OJAMH pa3 B rOJ
3aTsikku 0601TOB Kpertenuss MCC.
[IpoBepka 1IENOCTHOCTH U
OTCYTCTBHUS B31yTHsI 0aKOB,
OTCYTCTBUS IIOJATEKOB IEKTPOJIUTA
4yepe3 CTBIK KPBILIKU ¢ 0akoM, a
TAK)K€ B MECTaX KPEIUICHUS
BBIBOJIOB U MPEIOXPAHUTEIBHBIX
KJIaaHOB. YNCTKa aKKyMYJISITOPOB
1 OOHOBJICHUE aHTUKOPPO3UOHHOM
CMa3KH OTKPBITBIX TOKOIIPOBOISI-
X YaCTeu

I'ogoBoii PaboTh1 1 ipoBepKU B 00BEME [Ipu HOpMaTEHOM pazdpoce

MOJIyTOJJ0BOT0 KOHTpos. [IpoBe-
JIEHHE KOHTPOJBHOTO pa3psiia
YCTaHOBKH

HAIPSDKEHUS DJIEMEHTOB
(MOHOOJIOKOB) KOHTPOJIbHBIN
paspsa JOMyCKaeTcs MpOBO-
JWTH OJIUH pa3 B JIBa TO/1a
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Belmeamme w3 CTpos T'e€pMETH3UPOBAHHBIE AKKYMYJSTOPHI JKEJIaTEIbHO
3aMEHATh AHAJIOTMYHBIMM U3 TOW K€ MapTUMU BBINYCKAa C TAKUMH K€ YCIOBHUAMHU
XpaHeHus: W 3Kcrulyatauuu. IIpenHa3HaueHHbIE U1 3aMEHBI T€pPMETH3UPOBAHHBIC
AJIEMEHTHl 1 MOHOOJIOKM HEOOXOIMMO TOCie A03apsaa BbIIEp)KaTh Ha MOA3apsIE B
teueHne 6 cytok. Ilocie 3Toro OoHM NOJKHBI OBITh HOJKIIOYEHBI B YCTaHOBKY,
B3aMEH BBIIIEIINX U3 CTPOS], B TECUEHUE BPEMEHH, HE MTPEBBIIIAIONIETO 48 u.

[Ipy XpaHEHMM TI€pMETHU3UPOBAHHBIX AKKyMYJSTOPOB CPOKHM IIPOBEICHMUS
OYEepEeTHOTO J103apsiia OMPEACIAIOT corjaacHo Tabm. 5.2.

Tabnuna 5.2
AKKyMyISTODSI Bpewms xpanenus 10 o4epeIHOro
3apsaa (Mec) mpu TEMIIEPAType
['epMeTH3UpOBaHHBIC 20°C 30°C 40°C
C abcopOMpOBaHHBIM AJIEKTPOIUTOM 6 4 2
C 3arynieHHbIM (T€JIEBBIM) 3JIEKTPOJIUTOM 15 8 4

MoHTa)x M  O3KCIUTyaTalysT  aKKyMYJSITOPHBIX ~ YCTAaHOBOK  BBICOKOTO
HaMpSHKEHUST CBA3aHBI ¢ OOJIBIION OMACHOCTBHIO MOPAKEHUS AIEKTPUUYECKUM TOKOM,
M03TOMY BO BpEMsI KX MOHTaka HEOOXO0JUMO COOII0aTh CJIEIYIOLIUE IpaBUiIa:

— NP MOHTAXKE AKKYMYJISITOPHBIX YCTAaHOBOK JIOJDKHBI OBITh MPUHSATHI MEPHI
[0 OTPAaHUYCHUIO HAMPSHKEHUS Pa30MBKOW YCTAaHOBKM HAa CEKUUU HANPSHKEHHEM 0
110 B, coeauHeHus MEXIy KOTOPHIMH YCTAHABJIMBAIOTCS B MOCIEIHIOI OYepellb
nocJjie MPOBEPKU MPABHIBHOCTA MOHTa)Xa W M3OJISALMH CEKLMHA; W30JSAIMOHHbIC
KPBIIKN MeXCeKIMOHHbIX coenunutTeneil (MCC) momkHbl UMETh OTIMYHUTENbHYIO
OKpPAacKy OT 3alUTHBIX KpblleK ocTalibHbIX MCC;

— BBITIOJIHATH padOTy HA aKKyMYJISITOPHBIX YCTAHOBKAX BHICOKOTO HAMPSIKCHUS
OJIHOMY CIIEIIUATUCTY HE JOMYCKaeTCs;

— mpu paboTax C aKKyMYJSITOPHBIMH YCTaHOBKaMHU BBICOKOTO HAMPSKCHUS
00s13aTeIbHO ~ MPUMEHEHWE  MHCTPYMEHTAa C  HM30JMPOBAHHBIMU  pPyYKaMH,
TUAJIEKTPUYECKUX MEPUATOK U TUDIICKTPUUYECKUX KOBPUKOB WJIIM KaJIOIIL;

— 110 OKOHYaHUU MOHTa)Ka Ha BUJHOM MECTE JIOJKHA ObITh HAaHECEHA HAJIUCh
“AKKyMysTOpHast 6aTapesi BHICOKOTO HAIPSIKEHUS .

[Ipu paboTtax ¢ akKyMmyJsTOpamu CJEIyeT BCErjJa MOMHHUTb, YTO IMOCJIEIHUE
UMEIOT OYEeHb HHM3KOE BHYTPEHHEE SJIEKTPUUYECKOE COIMPOTHUBIICHHE, MOATOMY MpU
CIIy4ailHOM KOPOTKOM 3aMbIKaHUH, J1a’K€ Ha OJIHOM DJIEMEHTE, BOSHUKAIOT OOJIbIINE
TOKHU pa3psia, 4TO MOXKET SBUTHCS MPUUYMHON CUIIBHBIX 05KOTOB MEpCcOoHasa, B3phiBa U
BBIXOJIa U3 CTPOS YACTH WJIM BCE YCTAaHOBKH.

Bo Bpems skcmtyatanuu Bce MCC, kak mpaBWIIO, JOJKHBI OBITH 3aKpPBITHI
IITATHBIMUA U30JISIHMOHHBIMU KpBIIKaMu. [Ipu u3mepenun HampsiKeHUs 3JIEMEHTOB,
JUTsI KOHTAKTUPOBAHUS M3MEPHUTEIBHBIX KOHIIOB MPUOOpa C BBHIBOJAMHU DSJIEMEHTOB,
CIEeAyeT MOJIb30BAaThCsl OTBEPCTUSIMU HA 3ALIUTHBIX KPBIIIKAX (€CIM OHU UMEIOTCS).
B mpoTtuBHOM ciyyae mpu U3MEPEHHUSX OJHOBPEMEHHO CJEAyeT OCBOOOXKIATh OT
3aIUTHBIX KpbITiek He 6omee nByx MCC.
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IIpu paborax ¢ yctanoBkamu, MCC KOTOpBIX HE 3alUIIEHbI U30IUPYIOLIUMHU
KPBIIIKaMU WJIU IIPU CHATBIX U30JIMPYIOIIMX KPBIIIKAX, 3APEIAeTCsl HCII0Ib30BaHNE
HEU30JINPOBAHHOTO MHCTPYMEHTA, a TAK)K€ HOLIEHUE METaUIMYECKUX OpacieToB U
konen. Crnegyer TakkKe HCKIIOYATH NAJACHUE METAUIMYECKUX MPEeIMETOB Ha
OTKPBITBIE METANINYECKNAE YACTH YCTAHOBKH.

Kpome Toro, paboTel, CBSI3aHHBIE C KACAHHEM METAJUIMUECKUX TOKOIPOBOJS-
IIMX YacTell YCTAaHOBKHM BBICOKOI'O HAaNpPsDKEHUS (KpOME M3MEpPEHHUs HalpsUKEHHS),
JOJDKHBI IPOU3BOIUTHCS TOJBKO MOCIE OTKIIOUEHUS YCTAaHOBOK OT HAarpy3ku u OIIY
U pa30UBKH ee Ha OE30TMAaCHbIe CEKIIMH CHATHEM MEXKCEKIIHOHHBIX COSTUHUTEINCH.

[Tpu paboTax ¢ aKKyMyJISTOPHBIMH YCTAaHOBKAaMH, HaXOSIIUMUCA B HOPMaJib-
HOM pexXume paboThl (HE 3apsaa), MoJb30BaHNE MHCTPYMEHTOM M MPUOOpaMH, CIO-
COOHBIMHM TPOM3BECTH HCKPOOOpa30BaHUE, JOJDKHO JOMYCKAThCs HAa PACCTOSIHUU,
npesbiaroneM 0,5 M 0T BEHTHIALIMOHHBIX MPOOOK HIIM MPEAOXPAHUTENBHBIX Kiamna-
HOB DJIEMEHTOB.

Ecin nHa ycraHoBke, unu BOJIM3UM Hee, HEOOXOAMMO IIpOBEJEHUE padoT,
CBSI3aHHBIX CO CBapKoW, MaNKOH, MCIONb30BaHMEM a0pa3sUBHOTO WIH JPYroro
00opyioBaHus, CIOCOOHOrO BBI3BATh MCKPOOOpPA30BaHUE, YCTAHOBKA JOJKHA OBIThH
otkitoueHa ot JIIY u Harpy3ku Ha Bce BpeMsl IPOBEICHHsS padoT, a MOMEIIECHUE
nepes HauajaoM padoT JOJIKHO OBbITh UCKYCCTBEHHO IIPOBETPEHO B TeueHuUe 1 4.

XpaHeHue repMeTU3UPOBAHHBIX AKKyMYJIATOPOB JOJDKHO OCYILECTBIIATHCS B
CYyXUX IPOBETPUBAEMBIX MOMEIIEHUAX NpPH TEMIIEPAType OKPYKAIOIIEH Cpemsl,
JOITYyCKAaeMOW JJIs1 JaHHOTO THUIA aKKyMYJISITOPOB, IPU 3TOM JIOJKHA MCKIIFOYAThCA
UX TEPMETUYHAS YKYIIOPKA B TPAHCTIOPTHOW MJIM MHOU Tape.

5.5. Ilpon3BoauTeE/ M CBHHIIOBO-KHCIOTHBIX AKKYMYJISTOPOB

Henumnaum OyAeT nepeyuciauTbh MPOU3BOJIUTEICH aKKyMYJISTOPHBIX OaTapei
HamOoJiee M3BECTHBIX Ha HameMm pbiHKe. OIUH W3 KPYyMHEHIIMX MHUPOBBIX
U3TOTOBUTENICH aKKyMYJSTOpPHBIX Oarapeil — amepukaHckas kommanuss Hawker
Energy Products Inc. (http://www.hepi.com), Bxoasimas B rpynny EnerSys Inc., no
npaBy Jujaepa npeiaraeT MUPOKUNA CHEKTP CIEeUHUATU3UPOBAHHBIX PEIICHUN AJis
TEJICKOMMYHUKALIHH.

Axkymynstopaeie O6atapen EXIDE Technologies mpousBoactBa ['epmanuu
(http://www.exide.de) TaBHO M XOpPOIIO M3BECTHBI W NPOJAKOTCS IOJ TOPrOBBIMHU
Mapkamu Absolyte, Classic, Marathon, Sprinter, Powerfit, Sonnenschein u Sunlyte
(http://www. networkpower.exide.com).

Hpyras nemenkas kommnanus Hoppecke (http://www.hoppecke.com) Takxke
IpeJiaraeT MUPOKUi crekTp Ab 1715 TeleKOMMYHUKAlU U KOMITIBIOTEPHBIX CETEH —
cepuu OSP.HC, OPzS, OPzV, OGiV, OGi bloc, USV dry, FNC u Net.power.

Coslight Technology International Group Limited (http://www.coslight.com.cn)
— TpaHCHAIlMOHAJIbHAS KOpIOpalus ¢ riaBHbIM oducoMm B ['oHKoHTe, umeromas 11
nojipazzaesieHuit mo Bcemy Mupy. OHa MPOU3BOJAUT CTAI[MOHAPHBIE MPOMBIILICHHBIC
aKKyMYJIATOPbI, TE€PMETHUYHbIE TPOMBIIUICHHbIE AaKKyMYJSTOpPBI, CTapTepHBIC
aKKyMYJIATOPBI, JIMTUEBbIE W HUKEIb-METAUI-TUAPUIHbIe Oatapen u T.10. s
npumenenus B UBIT u COII pekomenaytoresa ee cepunt GFM(z), GFM(C) u GFM(X).
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Kpome BbIlIEHa3BaHHBIX, YACTO B CUCTEMAaxX MOCTOSHHOI'O TOKA MPHUMEHSIOTCA
aKKyMyJsITOpHBIe OaTapeu npousBojactBa CSB Battery (http://www.csb-battery.com).
Oto uznenus cepuit HR u HRL (BricokOoTOKOBBIE akkymyJaTopHble 6aTapen) u MU
(crienalibHbIE ABYXBOJBTOBBIE aKKYMYJIATOPHBIE OaTapeu NSl TEIEKOMMYHHUKALIUN).

Hano 3ameruth, 4To Ha MUpPOBOM pbiHKe Oarapesimu CSB kommuiekTyercs
oonpmias  4vacth MBIl momuocteio g0 10 kBA, HanmpuMmep, HCTOYHUKH
OecniepedoitHoro nutanus kommnanuit APC, Liebert.

[Ilnpoko wu3BecTHAa B YKpawWHe W IPOAYKIMS KOMIIAHMM  Yuasa
(http://www.yuasa-battery.co.uk), KoTopas UMeeT MpEeACTaBUTEIbCTBA B SMNOHUU U
BenukoOpuTanuu U gBIIsI€TCA OJHUM U3 uaupyromux B EBpone npousBoautenein Ab.

VY kopeinickoit kommanuu Unikor (http:/www.unikor.com) /uisi IpUMEHEHUS B
COII Beiaenensl akkymynatopHble Oatapeu cepun VT 2 V. Ha otedyecTBeHHOM
PBIHKE, K COXKAJIEHUIO, €1I€ HEAOCTATOYHO PACIPOCTPAHEHBI 3TH HAJECKHBIE U BMECTE
C TEM HEJIOPOTHE UCTOYHUKHU MTUTAHMUS.
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6. HIEJTIOYHBIE AKKYMYJIATOPBI

JIns cucteM Manol JHEPreTMKH, B YaCTHOCTU [JIsi OpraHHM3aldH pe3epBa
AIIEKTPONUTAHUST 000PYOBAHUSL CEIIbCKUX CETEH ANEKTPOCBI3U C TOKAMU HArpy3Ku
10 25 A, Ha IPOTSHKEHUU MHOTHX JIET UCIIOJIb30BAINCH AKKYMYJISITOPHBIE YCTAHOBKHU
Ha 0a3e MICJOYHBIX MPU3MATUYECKUX HUKEb-KEIEe3HbIX (Peke HUKEIb-KaIMHUEBbIX)
ANIEMEHTOB M OaTtapeil. B oTiwume OT CBUHIIOBO-KHUCIOTHON CHCTEMBI IICIOYHBIC
AKKyMYJISITOPBl MOTYT COXPaHSITh CBOIO HOMHUHAJIbHYIO €MKOCTh TOJBKO HPH MOJ-
3apse CTaOMIM3UPOBAHHBIM TOKOM, TaK KaK HE BOCIHPUHUMAIOT 3apsj MajbIMA
TOKaMH TIPU TOJ3aPsJe HU3KUM CTaOWIM3UPOBAHHBIM HampspkeHwem. M3-3a 601b-
IIOTO Tepernaga MeXy 3HAUCHUSIMU HANPSHKEHUS aKKYMYJISITOPHBIX YCTAHOBOK MPH
noja3apsjie crabmim3upoBaHHbIM TOKOM (1,8-1,9 B/3:1) 1 KOHEUHBIMU HANPSIHKEHUSIMU
paspsaa (1,0-0,9 B/am) Takoil pexxuM COXpaHHOCTH 3apsiia yCTAHOBOK HA MPEAIpUs-
THUSIX CBA3U, KaK NPAaBUJIO, HE HCIOJb3yeTcs. Yalle BCEro MCIOIb3YETCS PEXUM
coJiepKaHusl aKKyMYJISITOPHBIX YCTAaHOBOK HEKOTOPBIM IMOBBIIIEHHBIM CTa0UIIM3UPO-
BaHHBIM HamnpspkeHueMm (mopsaka 1,55-1,6 B/an — 1 HUKENIb-XKENE3HbIX U
1,45-1,5 B/an — nnsi HUKENb-KaIMHEBBIX AKKyMYJISITOPOB), HO XK€ IMPU TAKOM
peXKUME COJIepKaHUs M3-3a HEpUEMIIEMO OOJBIIOrO Mepenaja Hanps>KeHUs MEXTY
NOA3apsIOM U Pa3psioM aKKyMYJISITOPHBIE YCTAHOBKHM, NPU HAJIUYUU BHELIHETO
AIEKTPOCHAOKEHUS, OTJICISIOTCS OT HATPy3KH U MOAKIIOYAIOTCS 0€300PBIBHO K HEU
TOJBKO IpPU Mponaxe HampsbkeHus cetu. Kpome toro, st odecrieyeHus mpuemlie-
MBIX TPEENIOB U3MEHEHUSI HANpsHKEHUsT Ha Harpyske, paspsll YCTAaHOBOK BEIYT
TOJIBKO A0 BenuuuHbl 1,15-1,17 B/31. JIOCTOMHCTBO MPUMEHEHUS! TAKMX AKKYMYJIS-
TOPOB — 3HAYUTEJIILHO HUXE TPEOOBAHUS K KOJIMYECTBY MPUMECEH B 3IEKTPOIUTE U
JOJIMBAEMOM BOJIE, a TaKXKE€ OTCYTCTBHE HEOOpPATUMOW MOTEPU €MKOCTH aKKyMYyJIsi-
TOPOB TMpHU TIyOOKHX pa3psgax M HECBOEBPEMEHHOM BOCCTAHOBJICHUH 3apsja.
Jlnana3zoH NPUMEHSEMBIX €MKOCTEH TNPU3MATHUUYECKUX IIEJTOYHBIX aKKyMYJISTOPOB
IIPU AJICKTPONUTAHUU O000PYOBAaHMS TTPOBOJAHOM 3eKTpocBsizu 28-150 A - 4. Cpok
CITyOBbI TAKUX YCTAaHOBOK, B 3aBHCHMOCTH OT Ka4yeCcTBa OOCITyKUBaHUS, KOJIeOIeTcs
B mpenenax 3-7 ner. B mocnenHee BpeMsi YCTaHOBKU WIEJOYHBIX aKKYMYJSITOPOB
BBIBOJIATCSI W3 SKCIUTyaTalldd B CBSI3M C HENPUTOJHOCTHIO HCHOJb30BAHUS IS
AIEKTPOMUTAHUS IEKTPOHHBIX CPEJCTB CBSI3H.

JIns opraHu3anuu 3JIEKTPONUTAHUS MEPEHOCHBIX CPEJICTB COTOBOW CBSI3U U
PaAMOCBsI3M HAa MPUHIMIE pa3psiia-3apsajia, MPOMBIIUIEHHOCTBIO pa3paboTaHbl U
BBINTYCKAIOTCSI TEPMETUYHbIEC HUKEIIb-KaJIMUEBBIE aKKYMYJIATOPBI U OaTapeu.

JIOCTOMHCTBA TaKUX AaKKyMYJIATOPOB: OTCYTCTBHE BBIJACICHUS TIa30B,
a’po30JIeH M IEKTPOJINTA; JJIUTENIbHAS COXPAHHOCTh B Pa3psHKEHHOM COCTOSIHUH, B
TOM 4YHUCJE TpPU OTPUIIATENIbHBIX TeMIepaTypax; OOJBIION pecypc B pexXHUME
nukpoBadus (1o 400 HUKIOB B TEYEHHUE 5 JI€T); CHOCOOHOCTH Pa3psKaThCs
OONBIIMMHU  UMITYJIbCHBIMU ~TOKaMH; BBICOKME MEXaHHM4YecKass MpPOYHOCTh U
paboTOCIIOCOOHOCTH B MIMPOKOM JIMANa30He BHEIIHUX JABICHUN U TEMIEpaTyp.

HomunaneHoe HamnpsbkeHue sneMeHToB 1,2 B. JlnamazoH eMKOCTeN IHCKOBBIX
FEPMETUYHBIX HHUKENIb-KaAMUEBBIX 35ieMeHTOB (0,03-0,55 A - 4, a HMIMHAPUYECKUX
anemeHToB u Oatapeit 0,18-6,0 A - 4. 3apsa TakuxX aKKyMyJISITOPOB, Kak IPaBHIIO,
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MPOBOAMUTCS TOCTOSHHBIM TOKOM C KO3 (duIHeHTOM Tmepe3apsna B Mpeaenax
105-150 % ot cHaToit eMkocTu. Kpome KOHTpPOJISI MPOIOIKUTEIBLHOCTH 3apsija
1€J1€CO00PA3HO MPUMEHATh KOHTPOJIb KOHEYHOTO 3apsIIHOTO HAIPSKEHUsI, 0COOEHHO
IIPY 3apsjie C MOBBIILIEHHON TEMIIEPaTypOl OKPYXKArOLEH CpPeabl, TOCKOIbKY TaKUM
aKKyMYJISTOpaM IIPHUCYLIE SBJICHHE TEIUIOBOro pasroHa. CyTh €ro 3aKiIIo4acTcs B
TOM, 4TO KOTJja aKKyMYJISITOPBI ITOJIHOCTBIO 3apsIKEHBI, BECh TOK 3apsA/ia pacXoLyeTcs
Ha BBIJEJIIEHUE KHCIOpOJa, YacTh KOTOPOTO PEKOMOMHMpYETCS IMOJ H30BITOYHBIM
JABJICHUEM CHOBA B BOJAY C BBIJICJIECHUEM TeIula. AKKYMYJIATOP HAYUHAET IPETHC, a
€ro HaNpsKEHHWE CHIKATHCS, YTO BEAET K YBEIMUYEHUIO 3apSAHOTO TOKA U JIABUHO-
oOpa3zHoMy pazorpeBy. [Ipy KoMHAaTHOM TemIiepaType TEIJIOBOM pa3roH B reépMeTHY-
HBIX IIEJOYHBIX AaKKyMyJIITOpax HauuHaeTcs Ipu HanpsbkeHnn 1,7 B/an. Ins
aKKyMYJIATOPOB JIOIIYCTUM 3apsij] CTaOMIN3MPOBAHHBIM HampspbkeHueM 1,45-1,5 B/am,
OJIHAKO TMpPUM HHU3KHUX TEeMIeparypax TakOM peXuUM 3apsga TepseT CBOIO
3¢ (HEKTUBHOCTD U3-3a 3HAYUTEIBHOIO CHUKEHUS 3apsIIHOTO TOKA.
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3AK/IIOYEHHUE

B HacTosiiee Bpemsi OTCYTCTBYET €IMHBIA MOJXOJ K BBIOOPY 000pymOBaHUs
AJIEKTPONUTAHMS, TTO3BOJIAIONIUNA MAaKCUMAJIBHO HCIOJIB30BaTh BO3MOXKHOCTH TOTO
WJIM MHOTO THIIa 000pYA0BaHUSI.

Bo3spacTanue cTOMMOCTH T€IEKOMMYHHUKAITMOHHOTO 000pYI0BaHUs, BAXKHOCTU
U CTOMMOCTH TiepefaBaeMoil HMH(OpPMAllMd ¥ CBSI3aHHOE C DJTHM TOBBIIICHUE
TpeOOBaHMI K KauyeCTBY M HAJEKHOCTU OJJIEKTPONUTaHUs, TpeOyroT Oosee
B3BECIICHHOT0, KOMIUIEKCHOTO TOAXOJa K BOMNpocaM BbIOOpa HE TOJBKO THUMA
o0opynoBaHus WK (DUPMBI-TIOCTABIINKA, HO M B3BEIICHHOW OIEHKH BCEX ACIEKTOB
CJI0’KHOTO OpraHu3Ma, Ha3blBaeMoro cuctemoit anekrponutanus (COII).

[ToBblllIeHNE HAAECKHOCTH AJIEKTPONMUTAHUS B CBOIO OYEpPEIb TECHO CBSI3aHO C
3 PEeKTUBHBIM OOCITY)KMBaHHWEM, a TaKXe€ CBOCBPEMEHHBIM U Ka4eCTBEHHBIM
BOCCTAHOBJICHEM IPe0oOpa30oBaTEeIbLHOTO OOOPYJIOBaHHS U  AKKyMYJISTOPHOM
OaTapeu, B OCHOBE KOTOPBIX JIGKUT 3HaHUE OOOpYyJOBaHUS W OCOOCHHOCTEH
COBPEMEHHBIX OaTapeil.
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KOHTPOJIBHBIE BOITPOCHI

1. TTosicHuTe Ha3HAYEHUE OTAEIBHBIX YCTPOMCTB, BXOJAIINX B COCTaB CUCTEMBI
ANEKTPONUTAHMUS.

2. PacckaxxuTe 0 cUCTEME CTaHIapTU3allui B SHEPTETUKE CBA3U.

3. Kakue cxembl noctpoeHust 1Y npuMeHsIOTCs B HACTOSIIEE BpeMs?

4. JlocTOMHCTBa M HEIOCTATKHU CyIIECTBYIOIHX cxem DI1Y.

5. Ha3nauenue OJOKOB B CTPYKTYPHOH CXEME BBICOKOYACTOTHOIO
BBIITPSIMUTENS.

6. OcHoBuble paboune ¢pynkimu II1Y.

7. Kak ocyuiecTBisieTcss KOHTPOJIb OaTapen?

8. ®ynkuuu UBII nepeMeHHBIM TOKOM.

9. Kiaccudukanus MBI1 nepeMeHHBIM TOKOM.

10. CpaBuenue MBIl nepeMeHHBIM TOKOM.

11. OcnoBuble mapametpbl UBIT nepeMeHHBIM TOKOM.

12. Knaccudukaimsi CBUHIIOBO-KUCJIOTHBIX aKKyMYJISITOPOB.

13. Dnexrpuueckue XapaKTEepUCTUKHA CBUHIIOBO-KHUCIIOTHBIX aKKYMYJIATOPOB.

14. Kak ocymiecTBisieTcs BBOJ B AEHCTBHE T'€PMETU3UPOBAHHBIX CBUHIIOBO-
KHCJIOTHBIX aKKyMYJISTOPOB?

15. Kak ocymiecTBisieTcsi TEXHHUECKOe OOCTYXKUBaHUE TePMETU3UPOBAHHBIX
AKKyMYJISITOPOB?

16. Kakue A0CTOMHCTBAa IIEJNIOYHBIX akKymyssaTopoB?  OOnacte  HX
IIPUMEHEHUS.
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BbIBO/IbI

1. NnaTencuBHOCTh OTKa30B JIIY ¢ CEKIIMOHUPOBAHHOW AKKyMYJISTOPHOU
Oarapeeil B 3HAYUTENIBHON CTENEHU 3aBUCUT OT BPEMEHHU, B TEUEHUE KOTOPOIO
aKKyMyJIATOpHass Oarapes MOXKET MNMTaTh HArpy3skKy IpU BBIXOJE U3 CTPOs
VMCTOYHUKOB NIEPEMEHHOr0 TOKa. Tak, mpm yBenmuyeHuu 31oro BpemeHu ot 0 mo 3
4aCOB, UHTEHCUBHOCTb YMEHBIIIWIACH HA JBA MTOPSAKA.

2. VYBenuueHHEe €MKOCTH aKKyMYJSITOpDHOW Oarapew AJisi MHUTAaHUSA Harpy3Ku
CBBILIE 3 4aCOB IPAKTUYECKH HE NPUBOJAUT K YMEHBIICHUIO NHTEHCUBHOCTH OTKAa30B
ClIVA

3. HMuTteHcuBHOCTH OTKa30oB OIIY mnpakTthueckun HE 3aBUCUT OT BpPEMEHH
3apsa aKKyMyJIsITOpHOU OaTapewu.
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In the manual uninterruptible power supplies of telecommunication and
computer systems are considered, the basic terms and definitions are resulted, data on
system of standardization are stated, questions of operation hermetic lead-acid
accumulators are considered, data on manufacturers of uninterruptible power supplies
to direct and alternating current and accumulators are resulted.
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INTRODUCTION

Uninterruptible power supplies (UPS), which provide continuous submission
of voltage to the consumers with specified parameters, are widely used in
telecommunication and computer information systems.

DC UPS spread mostly in telecommunication technologies, because most part
of terminal equipment consumes direct current, moreover of a range of standard
voltage levels (—-60V for power supply of commutation switches and subscriber links;
—24V for power supply of channel-forming equipment; —48V for power supply of
commutation switches, gabs and MSC import systems; +24V for power supply of
base stations of cellular and trunked communication).

The main purpose of choosing direct current for telecommunication equipment
1s the application of conception of power supply, which developed with the invention
of telephone and is used in the branch of communication up to the present day. It is
generally known, that the operating principle of the telephone is that the speech
perception happens with the help of a microphone diaphragm. At first for power
supply of microphone so-called local batteries, installed directly in a telephone unit,
were used. Then at the end of nineteenth century microphone was powered by direct
current from central station, where especially for this purpose accumulator battery
was mounted. Exactly the same electropower supply circuit of subscriber devices is
used today. It should be pointed, that new equipment according to its appearance in
communication centers also began to get direct voltage power supply from
uninterruptible power supplies.

At present DC voltage UPS found a lot of applications, in particular, they are
used for power supply of systems of firefighters, security and emergency signal
systems, and they are also highly demanded by operators of mobile communication.

Lately, lots of conversations are hold about the transfer of network equipment
on the power supply by direct current from uninterruptible power supply. Great
interest to these supply units is attracted by some reasons.

Firstly, rapid development of Internet network, whose global infrastructure
includes telecommunications, demanded from operators of communication to set the
appropriate equipment, such as, servers, commutation switches, routers and so on.
That's why an issue about its electropower supply raised, because primary equipment
of telecommunication agencies gets power supply from DC voltage UPS, and
abovementioned equipment, as a rule, is powered from AC network with voltage
220V.

Secondly, great attention is given to reliability of equipment electropower
supply and from this point of view DC UPS competes seriously with AC UPS,
because they are initially oriented on the assurance of availability of communication
services and it supposes the highest requirements to reliability. For the specification
of reliability characteristics so-called "nines" became widely spread, that means the
index of probability of system's failure on a percentage base. For example, reliability
99.9% (three nines) means about 8-9 hours of system's failure per year. In USA such
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reliability is considered standard for electric networks of “the general using” without
an additional reservation.

If an plant of reserve power supply (diesel-generator) and automated input
devices (AID) are installed, system's reliability increases up to 99,99-99,999 that
means about 5 minutes of an average failure time per year. It is considered that an
average value of an idle hour of small website of electronic commerce comprises up
to 8000 USD/hour of an irretrievable loss. For large on-line sellers such loss can
reach 180000 USD/hour. The development of telecommunication systems and
convergence of data and voice transmission network demand an increased reliability
of electropower supply.

Short-term breaks in electropower, voltage drop or voltage jump may result in
a multibillion loss, loss of valuable information, data contamination and irretrievable
moral costs. That's why communications centers with equipment, critical for
electropower supply breaks, demand reliability of power supply no less than "six
nines" level. Such reliability doesn't require only UPS usage, but it demands
adherence to certain principles of their design and calculation.

Main terms and concept definitions are given in the user's methodical guide,
information about system of standardization in power-engineering in communications
1s represented, uninterruptible power supplies with DC and AC voltage are taken into
consideration, chapter 4 is devoted to lead-acid accumulators and in chapter 5 special
attention is given to the issues of exploitation of hermetic accumulators and
information about manufactures of UPS and accumulators is contained.

List of references contains the sources, which may contribute to adoption of
material and also to assist into design and calculation of electropower supply systems
and UPS in particular.
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BASIC TERMS AND DEFINITIONS

Accumulator — is a chemical source of a current of repeated action. At the
discharge of accumulator category chemical energy of the active substances which
are a part of the cathode, the anode and electrolit, will be transformed to electric
energy, thus active substances turn to products of discharge. At an accumulator
charge brought electric energy is spent for regeneration of products discharge.
Depending on structure of electrolit accumulators happen acid and alkaline.

Accumulator group — two and more accumulators, connected consistently for
maintenance of necessary level of voltage.

Accumulator battery — two and more accumulators, connected consistently and
(or) in parallel for maintenance of necessary level of voltage and current.

Rectifier — the static device intended for transformation of voltage alternating
current in constant voltage.

Rectifier stabilized — the static device intended for transformation of voltage
alternating current in constant voltage, supported with the set accuracy.

Rectifier synchronous — the rectifier in which instead of semi-conductor diodes
transistors are used.

Converter of constant voltage — the static device intended for transformation of
constant voltage of one size in voltage direct or (and) an alternating current of other
size.

Inverter — the static device intended for transformation of constant voltage of
one size in voltage of an alternating current of other size.

Converter — the static device intended for transformation of constant voltage of
one size in constant voltage of other size. As a rule, the converter consists of the
inverter and the rectifier.

Stabilizer of voltage (current) — the static device providing maintenance of
voltage (current) on loading with set degree of accuracy at change of destabilizing
factors.

Power factor corrector — the static device established between a source of an
alternating current and the consumer, reducing occurrence in a network of an
alternating current of the jet power caused by the given consumer.

Constant toughening of requirements to consumers of electric energy has
caused of acceptance of special measures and has pushed developers of the
equipment to study of various variants of the schemes providing increase of a power
factor. The standard power factor corrector represents AC/DC — the converter with
pulse-width modulation.

AC - alternating current.

DC — direct current.

Local bus of power supply — the stabilized voltage used as voltage of a food of
terminal voltage stabilizers on places.

Distributed power supply — see the Local bus of power supply.

Distribution of current (loading) — parallel inclusion of several converters of
voltage for increase in target capacity, thus a loading current is distributed between
separate converters in regular intervals.

Uninterruptible power supplies (UPS) — a complex of the equipment for
manufacture or transformation and accumulation of the electric energy, intended for
maintenance of electropower supplies of loading with demanded quality from
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independent energy sources and providing uninterrupted power supplies at transition
from one energy source on another.

Electropower supplies plant (ESP) — the complex of the equipment intended
for transformation of various kinds of electric energy in the electric power of a direct
current of demanded quality.

Uninterruptible power supplies of alternating current — the device providing
power supplies of loading from the external electric network, protecting loading from
malfunctions in a network and using for emergency supply energy of accumulator
batteries.

System of electropower supply (SES) — the complex of the interconnected
equipment intended for manufacture or transformation, transfer, accumulation,
distribution or consumption of electric energy.

From the resulted definitions it is visible that ESP and UPS are UPS special

cases, and the UPS is part SES.
Into structure of the equipment of the UPS can enter: devices of distribution of an
alternating current; rectifiers; devices of distribution of a direct current; accumulator
batteries; converters of constant voltage in constant voltage (converters); converters
of constant voltage in an alternating voltage (inverters); devices of protection, check,
control and signal system.

In turn UPS are a part of the electroplants of objects of electrocommunication -
including also: electrotransmission lines; transformer substations; own diesel power
stations; electric networks of technical territories and premises; grounding systems;
illumination means; ventilation and air-conditioning systems; lifts, etc.

Requirements to reliability of an electrical supply and uninterrupted operation
of power supplies of equipment of communication are established by departmental
norms of technological designing by kinds of stations.

Depending on a category of electroreceivers on maintenance of reliability of an
electrical supply for each kind of stations is defined quantity of external sources of an
electrical supply; units of own power station; groups of accumulator battery and time
of the discharge of one group.

At failure of an external electropower supply system, power supplies of objects
of communication are carried out from own diesel electrical stations (DES), and
during start DES or at its absence — from reserve accumulator batteries.

At long breaks of an external electrical supply on the objects which do not
have own DES, their electrical supply can be organized from mobile DES. On large
networks mobile DES is, as a rule, on constant watch.
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1. STANDARDIZATION SYSTEM

Now the European system of standardization was practically formalized.

The basic organizations accepting standards, having paramount value for
branch "Communication* in Europe, are:

— ISO (The International Organization for Standardization) — the international
organization accepting standards, not connected with electrotechnics;

— CEN (The Comite European de normalisation) — “European ISO™;

— IEC (The International Electrotechnical Commission);

— CENELEC (The European Committee for Electrotechnical Standardization)
— “European IEC”;

— ETSI (The European Telecommunications Standardization Institute).

1.1. European and international standards

The standards playing a paramount role in power of communication, it is a
little.

1. In the field of requirements to a direct current standard ETS 300 132-2
“Equipment Engineering (EE); Power supply interface at the input to
telecommunication equipment; Part 2: Operated by direct current (dc)”. The standard
makes definition of the interface of electropower supplies, as section borders between
ESP (electropower supplies plant) and supply equipment for which electric power
parameters are normalized. For maintenance of compatibility of the equipment on
supply channels, it enters norms on pulsations and the electric noise brought by the
equipment on the interface of electropower supplies and noise on the interface at
which the equipment should work steadily. The standard contains necessary schemes
of measurements.

2. Grounding and distribution of current in large objects of communication are
considered in standard ETSI EN 300 253 v2.1.1 (2002-04) “Equipment Engineering
(EE); Earthing and bonding of telecommunication equipment in telecommunication
centers”. The standard considers grounding and mutual connections of the equipment
of object communication at system level (a building, floors, grounding systems,
distribution of alternating and direct currents, construction of a five-wire network).

3. To electromagnetic compatibility standard ETSI EN 300 386 v 1.3.1 (2001-
09) “Electromagnetic compatibility and Radio spectrum Matters (ERM);
Telecommunication network equipment; ElectroMagnetic compatibility (EMC)
requirements”. The standard in detail considers applicability to telecommunication
including to electropower supplies, to the equipment of requirements on EMS,
specified in various standards on EMS, defines special test specifications for the
communication and electropower supplies equipment, kinds of rigidity tests,
regarding norms, requirements and methods sends to concrete standards and
recommendations.
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4. All necessary requirements to lead-acid accumulators of the open and closed
types and methods of their tests are stated accordingly in standards IEC 896-1 and
[EC 896-2.

5. Standard IEC 950 (EN 60950) considers the general requirements to an
electrosecurity of technological electric equipment.

1.2. Tendencies of the European standardization

If to track development of the European standards and norms for last 10-15
years it is possible to note following tendencies.

1. Standards normalize parameters of interfaces of the various equipment, i.e.
parameters on power joints of the various devices, necessary for their teamwork. It
allows to construct system of electropower supplies of the equipment of various
suppliers as the child builds a pyramid of cubes. In normalised parametres of
interfaces requirements to compatibility of the equipment (on level of electric noise,
an admissible range of changes of supplies voltage etc.).

2. Softening and rationalisation of requirements to parametres of the
electropower supplies and supply equipment. Wide limits of admissible changes of
supplies voltage allow to use simple and reliable buffer system of electropower
supplies (when the reserve accumulator battery is included in a parallel with ESP and
loading, and malfunction or faults in external electrical supply ESP do not influence
continuousness supply of loading), increase in an admissible total level of electric
noise at electropower supplies interface at which working capacity of supply
equipment should remain, guarantees compatibility of the equipment on supply
circuits and allows to connect the new equipment to already existing systems without
fear to break work of these systems.

3. "Delimitation" of telecommunication standards with standards on
electromagnetic compatibility. Frequency border of delimitation 20 xI'u. For
measurement of noise and voltage pulsations in a range to 20 k['m can be used
psofometre. Measurements can be spent operation personnel. Higher frequencies are
carried to electromagnetic compatibility and normalised by standards on EMS.
Measurements in a range of high frequencies are spent by the attestified personnel
with use of the special equipment.

4. The order was formatized: acceptance of the European standards demands
reduction of national standards of the countries of the European community in
conformity with these norms. At the publication of new all-European standards and
norms necessary terms of the publication of similar national standards and date
reductions of national standards in conformity with the European norms are specified.

5. There are areas in which national standards are prevailing, for example,
norms on sizes of resistance of grounding devices or standards on electric networks
of a general purpose, however here again it is necessary to note unification
tendencies. So, in Russia since 2003 according to GOST 29322 “Standard voltage”
have passed to nominal voltage in a network of the general using 230 V.
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1.3. Branch ""Communication‘ standards

The initiative proclaimed the European commission “Europe 2002 — An
Information Sosiety For All” — about creation of a uniform European information
field, has something in common with programs of Open Society "Ukrtelecom" and
State department concerning communication and information of Mintransvjazi of
Ukraine. Since 1996 in Europe sale of means without obligatory certification on
conformity to uniform standards on electromagnetic compatibility is not supposed.
As Ukraine aspires to become the high-grade participant of the international technical
community reduction of the basic standards in conformity with European are a
necessary condition.

Objectively for this purpose there are no obstacles. Standards are necessary
branches and acceptance of base European standards is capable to put things in order
on telecommunications enterprises.

Unfortunately, in Ukraine branch standards SSTC of 45.021-2001 ,,Texuiuni
3aco0M TeJIEKOMYHIKAIlid. AKyMYJIATOpU CBUHIIEBI cTamioHapHi. OCHOBHI TEXHIYHI
Bumoru ~ and SSTC 45.02202001" Texniuni 3acobu TenexkoMyHikaiiin. Hanpyru
’KUBJICHHS. 3arajibHi BAMOTH Ta METOAM BUIIPOOYBaHb .

It is necessary to notice that in Russia the Federal law operating now “About
bases of technical regulation in the Russian Federation” forbids working out of new
branch standards.
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2. ELECTROPOWER SUPPLIES PLANTS

Electropower supplies plant— an integral part of any equipment and the
communication equipment, it substantially defines their reliability and weight
dimensions indicators. Modern ESP, as a rule, is a buffer system of electropower
supplies.

The accumulator battery is included in a parallel with rectifiers and loading and
provides a loading supply at breaks in an external electrical supply. This scheme is
the most reliable at the expense of the simplicity and has no alternative today. Main
principles of construction ESP are:

— moduling, i.e. complete set ESP gets out taking into account requirements

of supply of concrete loading;

— scalability, i.e. escalating of power ESP is carried out by plant of additional

rectifiers;

— reservation, in this case refusal of one or even two rectifiers does not lead to

refusal ESP;

— monitoring and diagnostics of malfunctions.

Basis ESP defining both its static, and dynamic characteristics, are rectifiers.
By a principle of work they can be divided into following types: low-frequency
which concern diode-tiristor and tiristor, working on frequency of an industrial
network; high-frequency, named also rectifiers with without the transformer an input
and high-frequency transformation.

In Ukraine the basic park of rectifiers make tiristor rectifiers of type BDT
developed in the eighties of last century, and not corresponding to modern
requirements. More than half of these rectifiers has already fulfilled standard terms of
operation and are subject to replacement. The same situation is and with accumulator
batteries.

The modern telecommunication equipment including electropower supplies
equipment, is characterised by reduction of prospective term of operation. The reason
1s its fast obsolescence.

Still in recent times average service life of the equipment made 20 years and
defined time during which it was expedient to repair the equipment. Now this term
was reduced. Now at a choice of the equipment of electropower supplies especially
located out of the large switching centres, in the advanced countries are guided for 5
years. It is defined by more and more fast development of technologies, occurrence of
more effective components, change of requirements of operation. More frequent
change of the equipment economically can be defensible only at increase of
reliability of the equipment, reduction of working costs and increase of convenience
service.
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2.1. Schemes of construction electropower supplies plants

Existing schemes ESP are subdivided into three basic types: with the reserve
accumulator battery separated from loading, with the accumulator battery connected
to loading (buffer) and without accumulator.

Each of the specified schemes, in turn, has the various variants, different
structural schemes and the applied equipment, and also in the way of regulation of
output voltage in the process of discharge battery on stationary loading and its
subsequent charge.

2.1.1. ESP with the reserve accumulator battery separated from loading

Scheme ESP of this system (fig. 2.1) consists from rectifier devices (RD) small
and average power, the reserve accumulator battery (AB), additional charge rectifier
(AR) for it additional charge and transistor or tiristor switch VS with which help
connection of the accumulator battery without interruption an ATS supplies on a
signal from DVC (device of voltage check).

RD
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Figure 2.1 — Scheme ESP with separated
from loading the reserve accumulator battery

In a normal operating regime in the presence of voltage power networks a
loading power is made directly from rectifier device working in a regime of
stabilization of voltage. The accumulator battery is disconnected from loading and
contains in a regime continuous additional charge, providing its preservation in
completely charged condition. In normal operating regime ESP are not used filtering
and stabilising (at transients) properties of accumulator batteries.

In emergency regime, in case of deenergizing of voltage power networks or
damage rectifier devices the accumulator battery automatically with the help
transistor or tiristor switch without interruption an ATS supplies is connected to
loading. After restoration voltage of an alternating current or inclusion serviceable
rectifier devices, the accumulator battery is disconnected from circuits ATS and joins
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on a charge or is direct from additional charge rectifier devices, or from consistently
included reserve and volt additional rectifiers. In ESP this system can be applied both
acid, and alkaline accumulator batteries.

The scheme can be applied to equipment of ATS calculated on admissible
limits, voltage 54... 72 V (acid or alkaline accumulator batteries) and 54... 66 V (acid
accumulator batteries). Power rectifier devices gets out on the maximum current of
loading.

For ESP this system, as a rule, it is established 30 acid or 47-49 alkaline
elements of the accumulator battery.

The basic advantages of the scheme — its relative simplicity and possibility of
use of any accumulators, and lacks — non-use of dynamic and filtering properties AB
and necessity of use additional charge the rectifier.

2.1.2. ESP with the reserve accumulator battery separated from loading
and to the combined rectifiers

Scheme ESP (fig. 2.2) consists of the combined rectifiers (CR), switching
devices (CD), a reserve accumulator battery (AB) and charge rectifier (ChR).

The combined rectifier contains not stabilized rectifier device NDR 60/600 and
converters-stabilizers CS 14/100. The switching device contains tiristor an operated
switch and contactor with which help the accumulator battery is connected to a
converter input, and roundabout tiristor with which help the accumulator battery is
connected to loading. The charge rectifier is intended for a charge and the
maintenance of the accumulator battery and is reserve, i.e. supplies loadings at failure
CS. Power and number charge rectifiers is defined by capacity of accumulator
batteries.

Device NDR 60/600 is intended for power CS 14/100. The last provide
stabilization of output voltage ESP and partial suppression of a pulsation on output
NDR. The accumulator battery separated from loading automatically is connected by
tiristor switch to input CS instead of NDR at infringement of a circuit supplies from a
network of an alternating current and again separates from input CS at restoration of
supplies from NDR, i.e. in both cases supplies of station equipment is carried out
from CS which has good dynamic characteristics.
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Figure 2.2 — Scheme ESP with the reserve accumulator battery separated from
loading and to the combined rectifiers

In normal operating regime ESP (in the presence of voltage power networks) a
supplies of station equipment is provided with the combined rectifier. The
accumulator battery is disconnected from loading and contains in a regime additional
charge from charge rectifier working in a regime of stabilization of voltage. With a
view of improvement of power indicators moazapsia it can be carried out from the
separate low-power rectifier.

In emergency operation at deenergizing of a network of an alternating current
or NDR, the battery is connected to input CS which continues to stabilize voltage on
loading during discharge battery. Contactor, included in parallel operating tiristor
switch, provides a small voltage failure at the discharge of the accumulator battery
and deenergizing of tiristor.

After restoration of an external electrical supply the battery is disconnected
from loading and charged charge rectifier. Tiristor VS to a roundabout circuit serves
for battery connection to station loading in case voltage on loading will appear below
voltage of the accumulator battery.
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The device of switching, roundabout tiristor, checr and control knots take
places in a case of the device of switching of electropower supplies (DSES).

Combined rectifier (one NDR 60/600 and five CS 14/100) and DSES represent
the module, which current of loading 400 A. Modules can work and on one general
loading, and on separate as are untied by converters and do not influence work each
other.

This scheme can be used for supplies of remote concentrators of ATS.

Advantages ESP with the accumulator battery separate of loading and the
combined rectifier consist in possibility of supplies of various types of ATS, high
dynamic characteristics, block escalating of the power, steady work and absence of
hindrances and distortions in a power network. Complexity and the big nomenclature
of the equipment, and also presence of mechanical contacts concern scheme lacks in
a power circuit.

2.1.3. Buffer ESP without regulation of voltage during a charge-discharge
of the accumulator battery

In all operating regimes parallel connection of rectifiers, the accumulator
battery and loading (fig. 2.3). In a normal regime rectifiers provide a supplies of
equipment communication and the battery maintenance in a regime direct additional
charge. At voltage deenergizing in a network of an alternating current work of
rectifiers stops, the equipment passes to a supplies from AB, working in a regime of
discharge. At voltage restoration in an alternating current network work of rectifiers
which provide a supplies of loading and charge AB renews.

Because of considerable fluctuations of voltage on output ESP which limits are
defined by the minimum voltage discharge of the battery and the maximum voltage
of its operational charge, this system can be used only for the equipment calculated
on wide limits of voltage of a supplies. Power working rectifier devices gets out on a
current in FNN, number of accumulators from 28 till 30-31.
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Figure 2.3 — Scheme buffer ESP without voltage regulation
during the discharge-charge of the accumulator battery
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The basic advantages of system — simplicity and high reliability and a lack —
use possibility only for a supplies of loadings with wide limits of admissible input
voltage. So, at 28 elements of the accumulator battery output voltage ESP changes

+10 + 20
on 20%,21‘[300r31element—on O%.

2.1.4. Buffer ESP with nonlinear resistance

Scheme ESP (fig. 2.4) consists from rectifier devices (RD;, RD,), the two-
group accumulator battery (AB;, AB,), nonlinear resistance in which quality power
silicon diodes VD, and VD,, as a rule, are used.
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Figure 2.4 —Scheme of buffer system of electropower supplies
with nonlinear resistance

Power diodes have a certain voltage failure in the direct direction, almost a
little depending on a current. Switching of power diodes is carried out with the help
contactors C; and C,. In a normal operating regime rectifier devices provide a
supplies of equipment of communication and the maintenance of accumulator
batteries in a regime direct additional charge. Surplus of voltage is allocated on
diodes VD, VD, included consistently in a loadin gcircuit. In emergency regime, in
case of deenergizing of voltage of a network alternating current and supplies from it
rectifier devices, accumulator batteries are discharged. In process of their discharge
and a voltage reduction to certain size, on a signal from DVC, one or two groups of
nonlinear resistance are disconnected (shunted), thereby voltage on communication
equipment is supported in the set limits. At voltage restoration in a network of an
alternating current in process of a charge of the battery and increase in its voltage,
nonlinear elements are connected again (disshunted) to an equipment supplies circuit.

The basic advantage of system — simplicity, lacks — energy losses on nonlinear
elements (to 10... 15 %), step regulation (10 % of nominal output voltage),
application for switching of electromechanical devices.
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2.1.5. Buffer ESP with the partitioned accumulator battery

Into structure of scheme ESP (fig. 2.5) enter: rectifier devices (RD) the big
power; the accumulator battery consisting of two groups of basic elements (BE; and
BE;) on 28 accumulators and two groups of additional elements (AE; and AE,);
devices of switching of additional elements (contactors C; and C,). The first group of
additional elements (AE;) usually consists of two parallel branches with three
consistently connected elements of the accumulator battery, the second (AE,) — from
two consistently included elements of the accumulator battery.

At deenergizing of voltage of a power network in process of the discharge of
the accumulator battery on a signal from “device of check voltage ” (DVC) one or
two additional groups of the accumulator battery for maintenance of necessary
voltage on communication equipment are connected. At occurrence of voltage power
network the accumulator battery is charged from rectifier devices, and, in process of
increase in its voltage additional elements are disconnected. This system ESP has
found wide application on large telecommunications enterprises. In ESP this system
acid accumulator batteries are used only.

To advantages of system, and high reliability, good power indicators and
simplicity of the equipment concern lacks — step regulation of voltage (step 6,9...
7,0), application of electromechanical devices of switching, impossibility of block
escalating of plant.
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Figure 2.5 — Scheme buffer ESP
with the partitioned accumulator battery
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2.1.6. Buffer ESP with volt additional converters

Scheme ESP (fig. 2.6) consists from rectifier devices (RD; — RDj3), two-group
accumulator batteries (AB; and AB,) and volt additional converters (VAC; — VAC ).
Converters in this ESP are used for regulation and voltage maintenance on loading in
the set limits. A converter supplies is carried out from the accumulator battery.
Output voltage of the converter develops with voltage of the accumulator battery
owing to what on the loading connected to total voltage of two sources (Uag + Uvac),
stable voltage is supported at change in process of the discharge voltage of the
accumulator battery.

Converters work in two regimes: passive and active.

Passive regime: in a normal operating regime (presence of voltage of a power
network) VAC,; — VAC; do not work. Station loading receives supplies from rectifier
devices, accumulator batteries are in a regime continuous additional charge (buffer).
In emergency regime, at loss of voltage of a power network, converters join and
compensate voltage reduction by the discharged accumulator battery. Output voltage
ESP remains stable during all time of the discharge and an initial stage of a charge
before deenergizing of converters.

Active regime: in a normal operating regime converters are included, but
voltage on their output slightly, they are used as the active filter. Voltage on an
output of converters increases in emergency operation in process of the discharge
battery.
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Figure 2.6 — Scheme buffer ESP with volt additional converters

Advantages of system concern: possibility of reservation and block escalating
of power ESP as all kinds of the equipment are calculated on parallel work;
automation of service of the equipment (except for accumulator batteries); static
stability of output voltage at the discharge of accumulator batteries. System lacks
consist in considerable length of trunks between ESP and the station equipment, the
essential overvoltage arising at short circuits in circuits of the consumer after
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operation of protection, the big cost and complexity of the equipment, and also in the
increased capacity of the accumulator battery as the part of its capacity is spent for
converter work.

2.1.7. Without an accumulator ESP
The basic sign such ESP (fig. 2.7) — absence of the accumulator battery.

Input 1 Input 2 As unique source of the electric
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ power the alternating current network

serves. The equipment supplies directly
NDR| - NDR,  from the combir}ed rectifiers providing
- - necessary quality of electropower
supplies  (accuracy of stabilisation
voltage, a pulsation, dynamic
characteristics).

The basic lack of system — break
- CR 14/100 possibility in an ATS supplies at voltage
loss on two inputs of an alternating
current going from independent sources.

For large ATS possibility of
application of this system is caused by
economic and technical correctness of a
supply electricity from two independent

Figure 2.7 —Scheme without an sources one of which should be

accumulator ESP generating thus. At economic and a

technical feasibility it is recommended to

apply two-beam without an accumulator

system on new developed equipment CRC 60/400 (complete set of rectifiers
combined).

In a normal operating regime (presence of voltage in the electric networks,
both are serviceable NDR and five CR) a supplies of equipment of communication is
carried out by a direct current. At NDR there are no devices of division of loading
and, as a rule, loading give that NDR which supplies from a source with more high
voltage. All CR provide necessary voltage with accuracy of stabilisation + of 2 %.
One of them is in a hot reserve and provides necessary reliability CRC.

In emergency regime at which, it is disconnected or one of independent
sources of the electric power and consequently, and supplies from him NDR, or fails
NDR, remained in work NDR incurs all loading. At renewal of giving of voltage on
switched off earlier NDR or after elimination of malfunction NDR loading between
NDR joins also is redistributed. Renewal of giving voltage on NDR, switched off
because of switching-off of one of independent sources of the electric power, occurs
thanks to connection NDR through AIR (automatic inclusion of reserve) to the
independent source which has remained voltage.

~
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To equipment
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2.2. High-frequency rectifiers

Now for new and modernisations old ESP are used high-frequency rectifiers,
therefore we will consider them in more details.

Rectifiers power less than 2 kW, as a rule, are single-phase, power more than 2
kW — three-phase. In structure ESP single-phase rectifiers can be connected to
different phases of a power network that allows to raise stability of work ESP at an
unreliable electrical supply and possible loss of one phase.

On frequency of transformation rectifiers can be divided into three groups
conditionally:

— 30-50 kHz. On these frequencies the first rectifiers which have appeared 20-
25 years ago worked. A work principle — pulse-width modulation (PWM). To their
advantages it is possible to carry high maintainability, to lacks — rather low reliability
(an average time between failures (MTBF) — less than 100 thousand h.);

— -60-120 kHz. A work principle — PWM. Rectifiers with the power factor
corrector on an input do not bring distortions in a power network. Such frequencies
of transformation are used in the majority of modern single-phase rectifiers;

— 300-400 kHz. A work principle — PWM and PFM (pulse-frequency
modulation). On an input — power factor corrector.

The important characteristic of rectifiers, especially for ESP rural ATS, their
ability to keep working capacity is at considerable deviations of input networks
voltage. For such conditions it is possible to find the single-phase rectifiers keeping
working capacity in a range of input voltage from 100 to 300 V.

Rectifiers in which the simple switch it is possible to choose face value of
target voltage can be of interest for some conditions: 24, 48 or 60 V.

For an example on fig. 2.8 the simplified basic scheme of the modern single-
phase rectifier with without transformer an input and with the power factor corrector
on an input is presented:

— 1input network filter protects the rectifier from transitive voltage and reduces
influence of the module on a power network;

— bridge rectifier will transform sinusoidal voltage of a power network to
direct voltage (= 300 V);

— scheme of restriction of a starting current limits charge current of condensers
of the entrance filter. After the termination of a charge condensers, resistor R is
shunted by relay contact C;

— scheme of restriction input voltage protects the rectifier from an overvoltage
and pulse hindrances on its input. Varistor VD limits input voltage to the necessary
level.

The power factor corrector provides minimisation of distortions of an input
current at the expense of maintenance of constant consumption of power from an
external network (the power factor is close to 1,0) and raises the output straightened
voltage to size 380-400 V. International the electromechanical commission (IEC) and
the European organisation on standardization in the electrical engineer (CENELEC)
have accepted in 1982 standards IEC 555 and EN 60555, establishing restrictions on
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the maintenance of harmonics in an input current of secondary sources of electropower
supplies, electronic loadings of luminescent lamps and similar devices power more
than 165 Wt. Since 1995 standard IEC IEC 1000-3-2 (EN6100-3-2) which defines
norms on harmonious components of a consumed current and a power factor for
systems of electropower supplies power more than 50 Wt and all types of the lighting
equipment is entered. A principle of work cascades KFP: Voltage arrives on the device
of increase of the voltage, consisting of a choke, a switch element (field transistor),
diode and filter condensers. During the initial moment the switch is opened and at
rectifier inclusion through a choke the current proceeds. At the expense of small
resistance of a switch the current as avalanche accrues. At achievement by a current of
the maximum value (the check is carried out by the scheme of check, control and
signal system) the switch is closed also the energy reserved in a choke, through the
diode arrives in filter condensers, providing their charge. At decrease in a current to the
minimum value the switch opens also process repeats. At the expense of high
frequency of work of the cascade (nearby 80 kHz) constant consumption of power
from an external network, i.e. a sinusoidal input current and a power factor close to
unit, and also increase and stabilisation of output direct voltage of cascade KFP is
provided. Way of switch control — PWM (pulse-width modulation) — allows to provide
reliable work of the cascade at change of parametres of an external network and
loading;

— inverter will transform input direct voltage to alternating high-frequency
voltage with the form close to the rectangular. Stabilisation of output voltage is
realised in the inverter by a method of pulse-width modulation;

— output transformer provides fall of inverters voltage to demanded value and
provides a galvanic outcome between an input and a rectifier output;

— rectifier and the target filter provide straightening and a filtration of output
voltage;

— scheme of check, control and signal system provides the check of all basic
parametres of the rectifier and depending on them controls work of components of
the rectifier with delivery of the corresponding signal system. At the expense of the
digital check and control of operating regimes of cascades of the rectifier remote
monitoring of separate rectifiers and ESP (electropower supplies plant) as a whole
can be easily provided.

The remote check and equipment diagnostics allow to lower labour input of
service of considerable quantity ESP and to raise reliability of separate plants and
system (network) as a whole.

2.3. Controller ESP

Not less important element modern ESP is the controller. Besides monitoring
of current parametres of equipment ESP, control of temperature indemnification of
voltage additional change the accumulator battery and preservation in memory of all
changes of operating regimes and equipment failures, it can operate consecutive
switching-off of minor loadings at loss of an external electrical supply and at work
from the battery, providing more long work of priority consumers. Some controllers
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allow to supervise not only itself ESP, but also to carry out monitoring of all building
— from an electric equipment to protection system.

Sharp increase of reliability at the expense of expansion possibilities of
diagnostics of malfunctions gives the circuits uses in chains ESP of digital signals of
control instead of the analogue. At remote diagnostics the signal that, for example,
the rectifier any more does not work or voltage on the accumulator battery low is
transmitted not simply and it is disconnected, and still the information on
infringement of an operating regime of elements of the rectifier (the rectifier still
works) or change of distribution of voltage on battery elements, i.e. symptoms of
malfunctions.

2.4. The basic working functions ESP

Compulsory division of loading. The nominal value of output voltage changes
automatically a regulator of the scheme of divisions loading (when some rectifiers in
parallel work, all of them have identical value of a current).

Switching plants output voltage.

The operating mode without the accumulator battery (2,06 V/el) —is used for a
food of loadings with narrow admissible limits of power supplies voltage (for
example, in systems with the accumulator battery separated from loading or in
systems without storage batteries). Besides, this regime is used at testing of
accumulator batteries. All in parallel working rectifiers are rigidly switched for 2,06
V/el Rectifiers switched in this regime automatically when the battery test begins.

The mode additional change ( maintenance mode) (from 2,21 to 2,30 V/el) —is
used for normal work. Value of demanded output voltage depends on type of the used
battery.

The mode of charge accumulator battery (from 2,31 to 2,40 V/el) — is used for
reduction of time of a charge battery, all rectifiers can be switched in a regime 2,31-
2,40 V/el. Value demanded additional charge voltage depends on type of the used
battery.

Temperature indemnification additional charge voltage. Voltage in a
maintenance regime changes in inverse proportion to battery temperature according
to temperature factor. Output voltage decreases, when the battery temperature raises,
and increases, when the battery temperature falls. Change of output voltage is usually
made in steps, at the command of the controller.

The temperature factor should be established according to type of the used
battery.

2.5. The battery control
Protection against the deep discharge. To protect the accumulator battery from

the deep discharge, switching-off of the battery from system when voltage falls
below the established threshold of the deep discharge, is made.
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For this purpose the breaker in a direct current circuit consistently with the
battery (LVD) is established. The battery is disconnected, when voltage of the
accumulator battery and voltage on loading fall below the established value.

The battery is connected and charged, as soon as voltage on loading will
increase above the established value.

Test of battery suitability. Test of battery suitability is carried out with the
rectifiers switched in a regime of 2,06 V/el They are ready to work, but do not power
supplies loading, and the loading current undertakes completely from the battery. The
system remains in this condition yet has not expired time of test or while voltage of
the battery has not fallen to the established value. After that rectifiers again without a
delay get into work.

Test of battery suitability can automatically join at the command of the
controller or manually. Besides, the given test can be started after detection of battery
asymmetry.

Duration of test of battery suitability is established so that to correspond to
time of the independent work demanded from the battery system.

Asymmetry measurement. Voltage in an average point of the battery can be a
bit more or less in comparison with half of voltage on loading. When distinction
between these two voltage exceeds the established value, the corresponding
emergency signal stands out.

Restriction charge battery current. Some manufacturers enter function of
restriction of the maximum current of a charge battery into the rectifiers. It allows to
limit charge a current to the size corresponding recommended charge current,
specified by the manufacturer of the battery who usually makes 0,1C;y (a maximum
0,3 Cyp).

2.6. Maintenance service ESP

At operation of the equipment electropower supplies and grounding it is
necessary to be guided by following standard documents.

1. IlpaBuna TEXHUYECKOU DKCILTyaTaluu AIEKTPOYCTAaHOBOK
notpeduTteneit / 'ocanepronanzop Ykpaunsl. — K.: Jluckont, 1995.
2. IlpaBuna TEXHUYECKOU JKCIUTyaTalluu 3JIEKTPOYCTaHOBOK

notpebureneil u [IpaBuia TexHUKHM G€30MACHOCTH MPU KCILTyaTalluu
AIIEKTPOYCTAaHOBOK MoTpebuteneit. — M.: DHeproaromuszaat, 1989.
3. IlpaBmia TeXHIYHOT eKCIUTyaTallli eJeKTPOYCTAaHOBOK IIiITPHEMCTB
eJNeKTpo3B’ 13Ky Ykpainu. — K.: 38’5130k, 1997.
The primary goals of maintenance service of electroplants at the enterprises of
electrocommunication of city and rural telephone networks are:
— maintenance of uninterrupted giving of the stable electric power necessary
for work of the equipment of objects of electrocommunication;
— maintenance of an optimum operating regime of electroplants;
— timely and qualitative carrying out of preventive works flowing and major
repairs of the equipment and maintenance of the maximum term of its
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service;

— revealing and fast elimination of malfunctions arising in the equipment;

— maintenance of electroplants with spare parts, operational materials and the

tool;

— conducting the engineering specifications reflecting quality of work and a

technical condition of the equipment;

— carrying out of actions for safe conducting works on the equipment of

electroplants;

— regular improvement of professional skill of attendants, instructing and

periodic check of rules knowledge and safety requirements.

Modern digital communication systems allow to make the remote check and an
information transfer about a condition of the station equipment and external devices,
including about operating regimes and malfunctions of the equipment of
electropower supplies. Use of such possibility raises reliability of functioning ESP at
the expense of timely reception of the full information, statistical processing of the
received messages, possibilities of connection more qualified personnel of the
operational centres.

2.7. Manufacturers ESP and UPS by direct current

In this short review the UPS offered by manufacturers of the
telecommunication equipment as they too closely co-operate with the equipment
were not considered.

Company American Power Conversion — APC (http://www.apc.ru), having
bought in the beginning of 2000 for $75 million English private company Advance
Power, has entered the telecommunication market.

Company AEG SVS Power Systems (http://www.aeg-svs.de) already lets out
more than 50 years highly reliable systems of electropower supplies for the decision
of any technical problems.

One of leaders of the market of the UPS by direct current — German company
Theo Benning Electrotechnik und Elektronik GmbH&KG (http://www.benning.de)
has been based in 1997, now has a number of offices and powers worldwide. In 2004
has opened an assembly line in Russia.

One more West German firm VOIGT&HAEFFNER
(http://www.vhpower.com), based over 100 years ago in Frankfurt on Main, makes
UPS which are constructed by a modular principle and possess high reliability of
modules: average time of a time between failures — more than 550000 hours (62
years).

The Norwegian company Eltek ASA (http://www.eltekenergy.com) offers
three classes of decisions for a direct current: usual (low power), average and big
capacity.

For coverage perspective a telecommunication-market two leaders of branch
systems of electropower supplies, company Eltek and MGE UPS SYSTEMS, have
created in the end 2001 as equals shares joint venture MGTEK Energy Systems
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(http://www.mgtekenergy.com). The company delivers on the market ready decisions
of systems direct and alternating current.

The Swedish company Emerson Energy Systems (http://www.emersonenergy.com)
— the leading manufacturer of systems electropower supplies and the supplier of
complex decisions in the field of power for the world telecommunication market.
Earlier the company was the division of corporation Ericsson with the same name
and entered into group Electronics and Telecommunication concern Emerson Electric
Co (Saint Louis, USA). Though a name at the company new, its production more
than 100 years are known in the market of systems electropower supplies of
telephone stations. Emerson Energy Systems possesses the status of "the preferable
supplier of power systems" for the leading telecommunication companies: Ericsson
(Sweden), Siemens (Germany), Telia (Sweden), AT&T (USA), British Telecom
(Great Britain), Telefonica (Spain), Cable&Wireless (Great Britain), Level 3 (USA)
and many other things.

Production Emerson Energy Systems is offered in the market, both in the form
of the complex decision, and in the form of separate components the central place in
which is taken away to systems electropower supplies of a direct current of the
standard — 48 V.

Company Oldham (http://www.oldham.com) offers the equipment for the
complex decision of problems electropower supplies. Factory Oldham France — one
of the most technically equipped factories in Europe which makes the various
equipment for electropower supplies: accumulator batteries, charge devices
electropower supplies the communication devices, UPS, diesel electrogenerating
plants and inverters.

The microprocessor block of control provides communication with the
personal computer directly through interface RS232 or with modem use. This block
carries out: check of a current and voltage, serviceability of system components,
temperature indemnification of voltage, additional charge and check of the discharge
batteries, message delivery on the system indicator, remote check. All necessary
adjustments are carried out through the face-to-face panel. The established and
measured values are displayed on the liquid crystal display.

For the present insufficiently known company Alpha Technologies in Ukraine
(http://www.alphaargus.ru) has been based in 1976. Alpha Technologies 100 % of
actions of the known Canadian firm Argus specialising on manufacture of the
equipment electropower supplies for telecommunication branch own.

Powernet  (http://www.powernet.fi) — the company known on a
telecommunication-market first of all for systems of series DAC60000, which are
intended for development direct and alternating current by power 600-14000 VA.

The Belgian company SE+T S.A. (http//www.cet.be) makes inverters,
converters, and also production for an alternating current under mark CE+T since
1936. Company production covers a wide spectrum of powers (from 300 VA to 42
kVA), is easily scaled without application of an out-of-date principle "conducting-
conducted" and reserved (possesses functional redundancy).

The French company Socomec based in 1922 which have grown in
transnational Socomec Group (http://www.socomec-sicon.ru), is engaged in working




160

out and manufacture of the products distributing, controling both guaranteeing
uninterrupted and qualitative electropower supplies.

Speaking about the companies working in the Ukrainian market, it is necessary
to consider that the market niche of systems electropower supplies is enough
narrowly specialized. In it the companies-integrators which are professionally
engaged in telecommunication systems of an uninterrupted power supplies operate.
There are also strategic alliances such the companies formed for service by a
telecommunication-clients.

Company BestPower, (http://www.bestpower.com.ua), being corporation
"Nukom" division, — the official dealer of systems electropower supplies by direct
current for the telecommunication equipment of Norwegian firm Eltek.

Company NTT "Energy" (http://www.energy.kiev.ua) offers a wide spectrum
of decisions for systems of uninterrupted electropower supplies.

Company "Cunanc" (http://www.sinapse.ua) offers systems of guaranteed
electropower supplies of own manufacture for the telecommunication equipment
(series CHDO).

The company "Elteko Ukraine" (http://www.elteco.kiev.ua), branch Elteco a.s.
(Slovakia, Zhilin), is the manufacturer and the supplier of complex systems of
guaranteed electropower supplies. The check block of the most powerful system
NTX100 provides full monitoring of the power supply system (local monitoring — on
interface RS232. RS485. Remote monitoring — on the modem or on a network
through the SNMP-agent).
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3.UNINTERRUPTIBLE POWER SUPPLIES BY ALTERNATING CURRENT

The history of use uninterruptible power supplies by an alternating current or
the UPS in the field of communication totals more than 40 years. At first UPS diffe-
red the high price and were used more on special objects. Further, with perfection of
technology of converting technics, occurrence hermetic unattended lead-acid accu-
mulators, depreciation they began to find wider application. With development of
computer technics of the UPS have gained mass distribution. An UPS basic purpose
is maintenance of supplies of loading with the set quality and reliability.

UPS by alternating current two basic functions should carry out: improvement
of quality and electropower supplies reservation. Into UPS structure can enter:

— rectifier for a charge and additional charge reserve accumulator batteries;

— 1inverter for a supplies of loading from own accumulator batteries;

— reserve accumulator battery;

— filters for improvement of input voltage of a network and output voltage of

the UPS;

— autotransformer with switched windings for step updating of input voltage;

— dividing transformer for a galvanic outcome of input and output voltage;

— switching devices;

— scheme By-pass (the device of a roundabout way) supply of loading

bypassing the UPS;

— software intended for configuration, monitoring and control of UPS work.

The concrete complete set of the UPS is defined by its power, appointment and
architecture of construction.

3.1. Classification and sphere of application of the UPS

Standard documents, in particular, the European standards EN50091-1 and
ENS50091-2 do not give definition of principles works of the UPS. Basic parametres
at which observance the source corresponds to the standard are normalised. But the
most recognised is classification which is offered in the first edition of standard IEC-
62040-3 published in 1999. In its basis the functional sign lies. According to these
standards of the UPS share on three groups: reserve (off-line, also meet the name
bac-kup, standby), line-interactive and active or double conversion (on-line, double-
conversion). The device accessory to this or that type is defined by features of
interaction and principles of connection of the basic functional knots: rectifiers,
inverters, switches and reserve accumulators.

However the International electrotechnical commission (in due time approved
standard IEC 62040-3:1999) has decided to reconsider it. Necessity of new
classification was caused by marketing activity of manufacturers of the UPS. There
were firm names of topology, like "quasi-active" or "semiactive", and also own
designations of transformations because of what there were the difficulties,
concerning identifications of type certain devices.

New classification of the UPS is based on necessity to counteract influence on
loading which deviations in a power network (render the standard refers to ten most
notable deviations). At the basic of this approach quality of the voltage submitted on
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loading lies. Instead of former definitions, accurate gradation of the UPS under the
three-stage scheme are entered. The first step considers degree of dependence on a
power network, the second — the form of output voltage, the third — the form of a
dynamic curve of the admission for an exit.

For each step three types of corresponding indicators are set. So, dependence
of a circuit of loading on a power network is estimated as follows: independence of
frequency and voltage (Voltage and Frequency Independence — VFI); independence
of voltage at dependence on frequency (Voltage Independence — VI); dependence on
voltage and frequency (Voltage and Frequency Dependence — VFD). Conformity
classes coincide with the division accepted earlier into active, linearly-interactive and
reserve UPS.

The following step of characteristic IEC defines codes on which the form of a
output curve is estimated, and is designated by a two-digit code by means of symbols
"S", "X" and "Y". The first category shows the normal operating regime, the second —
independent. "S" specifies that voltage should have the sinusoidal form with factor of
harmonics less than 0,08 at any (both linear, and nonlinear) character of loading; "X"
— not sinusoidal voltage with factor of harmonics less than 0,08 at nonlinear loading,
and "Y" —even more essential deviation of the form of voltage from a sinusoid.

The third step also is designated by three symbols. The first is an indicator of
transition from a regime to a regime (normal, independent and the regime by-pass),
the second symbol shows transition at linear loading from a normal regime to
independent, and the third — transition at nonlinear loading from a normal regime to
independent. Digitals can have values from 1 to 3.

Necessity of protection of the equipment and the information does not cause
recently doubts. Characteristic signs of necessity of additional protection of the
equipment from network indignations are: the limited power of input and old
distributing in buildings of old construction; an arrangement of a building near to
building sites and electrotransport routes; presence in buildings of the powerful
industrial equipment; an equipment arrangement in the rural areas removed from
local substations or in a zone with raised storm activity.

Specificity of application of the UPS depends on power, therefore them divide
into sources small (to units kilowatt), average (from units to tens kilowatt) and the
big power (to several megawatt).

The UPS of low power intended for power supplies of the computer technics,
have a accumulator reserve on 5-15 work mines that allows to keep at loss of an
external electrical supply the information before deenergizing of computers. Scaling
of such UPS, as a rule, is not supposed.

UPS of average power can have single-phase or three-phase inputs and outputs
and are intended for maintenance with the qualitative electric power of a complex of
the equipment or the whole building. As a rule, escalating of power by addition in
system of additional modules or increase in time of independent work by means of
plant additional battery modules/cases, sometimes with the charge devices is
supposed.

Three-phase UPS on power to hundreds kVA are used for construction of the
isolated systems of electropower supplies, for example, for power supplies of systems
of cooling on the television centres.
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At increase in capacity of the established UPS it is necessary to give the
increasing attention to electropower supplies system, as to a single whole. The
complex approach which differs that the UPS and other reserve sources are
considered as a part of the uniform system including grounding, current-distributive
network, devices of protection, automatics and switching in circuits of variable and
direct currents, filters, systems of the remote check, all kinds of loading, i.e. all
components influencing an end result is necessary: a qualitative power supplies and
confidence that money and the works enclosed in SES, are not spent in vain.

Use of computer technics in branch "Communication* has following features:
in modern digital systems where information interchange ‘“the person — the
communication system” is made by means of the computer, at loss of an external
electrical supply by an alternating current operation time of the computer from a
reserve source should be equal operation time of equipment of communication; the
operating time from a reserve source is limited, therefore the important role is played
by profitability of devices of electropower supplies and system as a whole.

The conclusion arises: a power supplies of computer technics should be carried
out from the same source of the guaranteed power supplies, as a power supplies of a
user's network. Thus in a chain of transformations: “direct current AB” =>alternating
current of 50 Hz” =direct current in a computer power unit” =alternating current of
high frequency in a computer power unit” =voltage of direct and alternating currents
for a power supplies of modules of the computer” are reduced by first two steps.
Works in this direction are spent by leading firms. For communication systems the
power units of computers calculated on connection to a network of a direct current
with nominal voltage of 48 V are issued.

3.1.1. Off-line UPS

The principle construction off-line UPS is based that loading is initially
connected to a network (fig. 3.1).
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. ~ ‘:
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2
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B battery

Figure 3.1 — Structural scheme off-line UPS
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In a normal regime the switch is in position 1, a loading power supplies is
carried out directly from a network, charge device makes additional charge the
accumulator battery, the inverter is switched off or no-load. At failure or increase of
networks voltage the switch is automatically translated in position 2 and on an output
voltage from the inverter which consumes the energy reserved in the accumulator
battery arrives.

Lack of the considered scheme is absence of possibility adjustment of output
voltage and presence of fixed time of switching (rupture of output voltage) voltage
givings on loading at transition to a power supplies from the accumulator battery and
back (usually this time makes 5-10 ms). Presence of rupture sinusoid of output
voltage is safe for the majority of household computers, but can initiate failures of
Servers.

Besides, at operation of the UPS of this kind in the conditions of the astable
electric networks often there is a switching on a power supplies from the accumulator
battery and back that leads to sharp reduction of term of its operation and frequent
replacement.

Off-line UPS have power from 250 to 2000 VA and were extended thanks to
low cost. They can be used for maintenance of the guaranteed food of separate
devices in regions with high quality of an electric network.

3.1.2. Line-Interactive UPS

More perfect version off-line UPS are the interactive sources added with the
stabilizer of networks voltage on the basis of the autotransformer with switched
windings (fig. 3.2) that has allowed to expand an admissible range of input voltage at
which there is no switching on a power supplies from the battery.

Filter Buster
Network ~ E:
- o Switch
1
———
Loading
2
- A - ~
Charge Inverter
device
A 4
J. Accumulator
BB battery

Figure 3.2 — Structural scheme line-interactive UPS
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Functioning of the UPS type line-interactive is similar to the UPS off-line.
Distinctive feature is presence buster (a step automatic regulator of voltage). At loss
of entrance voltage of the UPS it is switched to work from accumulators, as well as in
case of the type UPS off-line.

The UPS line-interactive has the expanded range of change networks voltage

22%
(for some models it makes220 B 270/0 ) that at deep procorfs of input voltage allows
- (0]

to work from a network without transition to the accumulator battery. However in
such UPS the basic lacks, inherent UPS off-line — presence of fixed time of switching
at transition to a power supplies from the battery and back have remained.

Line-interactive UPS on power from 500 VA to 5 kVA are applied in the same
place where and off-Line UPSes, but are less critical to quality and networks voltage
deviations.

Distinctive sign of an operating regime off-Line is equality of admissions on
frequencies of input and output voltage which testifies that loading is connected
directly to a network.

To one of kinds Line-Interactive are the UPS, incorporating ferroresonant
transformer with switched inputs, on one of which networks voltage moves, and
loading is connected to an output. At networks voltage loss on a transformer input
output voltage of the inverter power supplies from the accumulator battery is
connected. Despite essential increase in dimensions and weight of the UPS use
ferroresonant properties of the transformer allows to improve quality of output
voltage essentially. Powers of such UPS - to 15 kVA.

Also version Line-Interactive on power to 10 kVA are the hybrid UPS
sometimes positioned as On-Line. In such sources networks voltage by means of the
rectifier will be transformed in intermediate direct, and then arrives on an input of the
inverter power supplies loading. At loss of networks voltage the inverter input is
switched to a power supplies from the accumulator battery which voltage raises by
means of DC/DC converter which is usually being in "a hot" reserve, to size of
intermediate voltage.

3.1.3. On-line UPS

On-line UPS (sometimes named True on-line or "presents" on-line) generate
own, stable on amplitude and frequency voltage (fig. 3.3). They work by a principle
of double transformation: alternating networks voltage arriving on an input will be
transformed by the rectifier in direct, used for a power supplies of the inverter, a
charge and additional charge accumulators, and then by means of the inverter — again
in alternating.
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Figure 3.3 — Structural scheme on-line UPS

In a normal operating regime the rectifier provides automatic additional charge
the accumulator battery. At hit of input voltage the inverter receives a power supplies
from accumulators and in its work, as well as in output voltage of the UPS, no
changes occur.

Additional operating regime of the scheme of double transformation is the
detour regime (by-pass), used for a power supplies of loading from the external

electric network at failure of elements

Vs of the scheme or an inverter overload.
,\]|/ By-pass represents the combined
- -l elektronical-mechanical device
y consisting of static and manual devices
network .
|1 (fig. 3.4).
);‘sz UPS output Static by-pass represents tiristor

switch from buit-in parallel included
tiristors. Control tiristors is carried out
from an UPS check system. Automatic
check is carried out at occurrence of an
overload and in an economic operating
regime of the UPS. Thus in both cases
voltage of the inverter is synchronised with voltage on input network by-pass and
with control impulses that allows to make transfer of loading from the inverter on by-
pass and back “without sinusoid rupture”. Manual (mechanical) by-pass represents
the mechanical switch of loading shunting static by-pass. It is intended for a
conclusion of the UPS from work with removal of voltage from UPS elements.

UPS on-line guarantee protection against the majority of malfunctions of the
electric network, allow to filter hindrances, provide purely sinusoidal voltage on an

To inverter

Figure 3.4 —Device of roundabout way
(by-pass)
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output. However it is necessary to pay for quality of electropower supplies in high
cost of the equipment and considerable working costs.
Power of such sources — from units to hundreds kVA. On-line UPS can be if

necessary connected in a parallel for scaling of output power or hardware reservation

of system.
It is necessary to note technology "delta-transformation" in the UPS on-line on

which in 1996 company Silcon Power Electronics A/S had been took out the patent.
In the UPS on-line delta-conversion there is no double transformation of all output

power that allows to provide high efficiency.
The structural scheme of the UPS with delta-transformation (fig. 3.5) contains
two inverters-rectifiers, executed on 4- square to the scheme, a control system and the

accumulator battery.

Delta-transformer

Switch
b
Network Loading
— | —4 [ - A A S >
[ avaval
A
Inverter / Inverter /
Rectifier 1 Rectifier 2
\ 4

J. Accumulator

—|_ battery

Figure 3.5 — Structural scheme on-line delta-conversion UPS

Two inverters work the same as rectifiers for a battery charge. For example, if
in the electric network there is a falling voltage the device 2 works as the inverter,
and the device 1 — as the rectifier. At voltage increase on the contrary.

In the UPS with delta-transformation the transformer has an additional winding
on which with delta-inverter the correcting voltage proportional to deviations of input
voltage from the sinusoidal form, but opposite on a phase moves. Thus, input voltage
1s not exposed to full double transformation, and at the expense of a feedback its form
1s restored and phase shift between a current and voltage is eliminated. At loss of
networks voltage a loading power supplies without breakage passes to the basic
inverter working from accumulator batteries. Absence of double transformation of all
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input power allows to provide high efficiency that can be rather essential as power of
UPS with delta-transformation make hundreds kVA and more.

3.1.4. UPS comparison
UPS of various types have various degrees of computers protection (tab. 3.1).

Table 3.1 — Degree of computers protection, provided with UPS

Problems in a network . . Types . .
off-line line-interactive on-line
Voltace loss Fault Fault There is no
5 5-10 ms 2-10 ms fault
Does not : Completely
Voltage splashes protect Partially protects protects
Long increase or voltage fall Does not Completely Completely
protect protects protects
Frequency instabilit Does not Does not protect Completely
q Y Y protect P protects
Powerful pulse hindrances Does not Does not protect Completely
protect protects

3.2. UPS basic parametres

According to carried out UPS the basic functions — improvement of quality of
networks voltage and its reservation, — it is possible to allocate its parametres which
are critical in a choice of this or that model.

The range of change input voltage at which output parametres of the UPS do
not leave for admissible values and does not occur switchings on a power supplies
from own accumulator battery. The given parametre allows to choose the economic
decision taking into account real quality of an electrical supply of object.

The input power factor is defined by the relation of power of the first harmonic
of a current to the general active power consumed by the UPS. The factor close to
unit, testifies to presence in structure On-line of the UPS of the power factor
corrector that is important for low-power distributive networks as the distortions
brought by such source in an input network, — are minimum. The given parametre,
along with the input factor of nonlinear distortions named THD (Total Harmonic
Distortion), makes direct impact on demanded power of the reserve diesel engine-
generator of system electropower supplies of object.

The form of output voltage (meander, trapeze, step sinusoid, quasisinusoid,
sinusoid) for the low-power UPS testifies to its circuitry. This parametre can be
characterised by factor of nonlinear distortions (FND) the sinusoidal form of output
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voltage/current. For meander FND makes 43 %, for a trapeze or a step sinusoid — to
21 %, distortions less than 3-5 % practically are not appreciable for eyes.

Stability of output voltage in static and dynamic regimes allows to estimate
quality of the inverter and output circuits of the UPS.

The efficiency defined as the relation of output power of the device to power,
consumed from a network, — parametre to which the great attention in the electrical
engineer is traditionally given. Strongly depends on an UPS operating regime.
Directly influences a thermal emission from the UPS. Is more critical for systems of
average and big power, especially at their installation in small premises.

The loading peak-factor (crest-factor) characterises ability of the UPS to
power supplies the nonlinear loading consuming a pulse current. It is defined as the
relation of amplitude of a pulse current in nonlinear loading to amplitude of a current
of the sinusoidal form at equivalent power consumption. Sometimes wrongly peak-
factor name the cross-factor, forgetting that in a translation from English crest — peak
(and a cross — cross).

Besides the named parametres a great interest regimes of a charge and the
maintenance of the reserve accumulator battery, its services directly influencing term,
algorithms of software work operating work of the UPS, presence of special
measures for scaling of system of the UPS and some other characteristics, making
can represent direct impact on reliability of work system of electropower supplies as
a whole, but difficultly giving in to numerical expression.

3.3. Microprocessor control of the UPS

Tendencies of crushing loadings of the UPS arising in last years, problems of
decrease in labour input and improvement of quality of service of the equipment, and
also necessity of installation of the UPS for places where occurrence of extraneous
attendants of the UPS is undesirable, forces manufacturers of the equipment to
develop systems with the microprocessor check and control of operating regimes of
the UPS with possibility of transfer and information reception through the modem.

Reliability of work similar systems in the big degree is defined by the set
algorithms of their work, i.e. ability to carry out is unique necessary operation at a
casual combination of external and internal conditions. Thus usually at
microprocessor refusal the basic functions of the UPS remain that does not influence
quality of a power supplies of loading. Microprocessor presence in the UPS imposes
certain requirements of the equipment a part of the UPS: it should be adapted for
delivery of the necessary information.

The positive effect from introduction of the microprocessor check in the UPS
becomes swept up at creation of a certain network from such UPS. Thus the quantity
passes in quality: the organisation of service similar systems changes. Operative
reception of the information and its instant processing with representation of the first
results of the analysis allow to raise reliability SES sharply.
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3.4. Manufacturers of the UPS by alternating current

For today the Ukrainian market of industrial UPS is dynamical enough. At us
conduct the vigorous activity regime than ten manufacturers, among which well-
known world brands.

The American corporation ARS (http://www.apc.com) does not require
representation. The share of production APC in Ukraine makes 65 %.

The European company IMV (http://www.imv.com) has been formed as a
result of merge Swiss Victron and Dutch Invertomatic. Victron was engaged in
working out and manufacture of the UPS of small and average capacity, and
Invertomatic — similar devices of the big capacity. Professionals well know the UPS
under mark IMV personifying traditional Swiss quality.

The UPS from Benning (http://benning.de) enough well-known in Ukraine.

In Ukraine there 1is production of such firms, as Chloride
(http://www.chloridepower.com), Elteko (http://www.elteko.com), Best Power
(http://www.bestpower.com), Liebert (http://www .liebert.com), MGE
(http:// www.mgeups.com), Powerware (http://www.powerware.com), Powercom
(http://www.sven-ukraine.com) and other manufacturers.

The majority of the specified firms is delivered by the devices based on
technology of double transformation. "Delta-transformation" lets out technology
unique company ARS — in the UPS of series Silcon.
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4. LEAD-ACID ACCUMULATORS

At the organisation of power supplies equipment of communication wide
application is found by accumulator plants. Them apply to maintenance of
uninterrupted operation and appropriate quality of electropower supplies of the
equipment of communication, including at breaks of an external electrical supply,
and also for maintenance of start and work automatics of own power stations and
electrounits. By means of accumulators questions of electropower supplies of means
of a mobile communication are solved also.

In overwhelming majority of accumulator plants stationary lead-acid elements
and monoblocks are used.

Primary application of lead-acid accumulators speaks variety of their
advantages.

First, the range capacities of accumulators is in limits from units of ampere-
hours to tens kiloampere-hours that allows to provide a complete set of batteries of
any necessary reserve.

Secondly, the parity between final charge and discharge voltage at charges and
discharges of lead-acid accumulators has the least value from all electrochemical
systems of sources of a current that allows to provide low difference of voltage on
loading in all operating regimes of electropower supplies plant.

Thirdly, the low self-discharge and possibility of preservation of a charge
(capacity) at long additional charge.

Fourthly, rather low internal resistance that causes sufficient stability of
voltage of a supply at dynamic changes of resistance loading.

At the same time the lacks limiting sphere of application and complicating the
organisation of operation are inherent in lead-acid accumulators.

Because of low specific density of reserved energy lead-acid accumulators
have big enough weight-dimensional the sizes. However for stationary application
this indicator has no predominating value, unlike their application for a supply of
mobile devices.

Because of presence gas-formation in plants of lead-acid accumulators for
explosion safety maintenance should be adjusted, depending on conditions of appli-
cation and type of the accumulators, natural or compulsory ventilation. For the same
reason accumulator plants cannot be placed in hermetic cases, compartments etc.

The discharged lead-acid accumulators demand an immediate charge.
Otherwise transformation of metal-crystal lead sulphate on a surface of electrodes in
largly-crystal a phase can lead to irrevocable loss of capacity. For the same reason at
long storage such accumulators (except dry-charged) it is necessary periodically
additional charge.

According to classification (standard MEC 50 (486) — 1991) lead-acid
accumulators are issued in the open and closed executions.
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Open accumulators — i1s the accumulators having a cover with an aperture
through which gaseous products can leave are filled in electrolit and be made gauging
of its density. Apertures can be supplied by ventilation system.

Closed accumulators — 1s the accumulators closed in usual working conditions,
but the having devices, allowing to be allocated to gas when internal pressure exceeds
the established value. Additional add pour waters in such accumulators it is
impossible. These accumulators remain closed, have low gas-formation at observance
of the service conditions specified by the manufacturer, and are intended for work in
initial hermetic a condition throughout all service life. Them classify as accumulators
with the adjustable valve, hermetic or without leaving.

In lead-acid accumulators in all operating regimes including at the opened
circuit loadings (no-load), occurs antimony-formation surfaces of electrodes and gas-
formation to the expense on these reactions of the water which are a part of electrolit.
It compels to make at operation of usual open accumulators the periodic check of
level and electrolit density, add pour the distilled water with carrying out of levelling
charges that is enough labour-intensive process.

In hermetic accumulators at the expense of application of materials with the
lowered maintenance of impurity, immobilization electrolit and other design features
intensity antimony-formation and gas-formation are essentially lowered that allows to
place such accumulators together with the suppled equipment.

Scope and features of operation of lead-acid accumulators are defined by their
design.

As a design of positive electrodes distinguish following types of accumulators:

— with electrodes of the big surface (on classification of German standard DIN
VDE 510 — GroE);

— with armour-clad (tubular) positive electrodes (on classification DIN — OPzS
and OPzV);

— with smeared and rod positive electrodes (on classification DIN — Ogi).

Hermetic accumulators, as a rule, have smeared positive and negative
electrodes (except for accumulators OPzV).

At a choice from scale of various kinds of stationary lead-acid accumulators of
type, the most suitable for a concrete scope, it is necessary to be guided by following
criteria of a choice: a regime of the charge and capacity given thus, features of
placing and operation, service life and cost.

At a choice of accumulators for a certain regime of the discharge it is necessary
to consider that at short regimes of the discharge the factor of return of accumulators
on capacity is less than unit. At identical capacity return of elements with electrodes
of the big surface in 2 times above, than for elements with armour-clad electrodes,
and in 1,5 times — for elements with smeared electrodes.

At cost, depending on a regime of discharge, accumulators of the big surface
are usually more expensive armour-clad, and is cheaper — smeared. Hermetic
accumulators have the big cost, than opened.

The most durable, at observance of service regulations, accumulators with
electrodes of the big surface for which service life makes 20 and more years are. The
second place on service life is occupied accumulators with armour-clad electrodes —
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an order of 16-18 years. Service life of accumulators with smeared electrodes is in
limits till 10-12 years. About the same terms of operation have hermetic
accumulators. However a number of manufacturers cheaper let out hermetic
accumulators and with smaller service life, but. On classification of the European
association by manufacturers of accumulators EUROBAT these hermetic
accumulators are subdivided into 4 classes under characteristics and service life:
more than 12 years, 10-12 years, 6-9 years, 3-5 years.

Accumulators with short service life, as a rule, cheap also are intended for use
as reserve sources of a current in plants of the UPS by an alternating current (UPS)
and on time objects of communication.

It is necessary to consider that mentioned above value of service life
correspond to average temperature of operation 20°C. At increase in temperature of
operation at everyone 10°C at the expense of increase in speed of electrochemical
processes in accumulators term of their service will be reduced in 2 times.

On size of the occupied area at operation advantage have hermetic
accumulators. They to in ascending order occupied area are followed by
accumulators of open types with smeared, armour-clad and electrodes of the big
surface.

The minimum labour expenses at operation demand hermetic accumulators.
Other kinds of accumulators demand the big operational expenses, especially accu-
mulators at which the size of an impurity of antimony in positive lattices exceeds 3%.

Quality of assemblage, and also cork connections of a cover with a shipping
stopper (for accumulators of open types) or (for hermetic accumulators) should
provide with a safety valve hermetic sealing of accumulators at superfluous or
lowered on 20 kPa (150 mm hg) atmospheric pressure and to exclude hit in
atmospheric oxygen and a moisture, capable to accelerate antimony-formation
electrodes and corrosion current-gathering and bornes dry-charged accumulators at
storage, and also to exclude an exit from within acid and aerosols at their operation.
For hermetic accumulators, except that, quality of cork should provide normal
conditions combination of oxygen and limit a gas make at the operational operating
regimes set by the manufacturer.

Placing hermetic accumulators at operation is supposed both in vertical, and in
horizontal positions that allows to use more economically the area under electric
equipment placing. At horizontal placing hermetic accumulators if there are no other
instructions of the manufacturer, accumulators are established so that packages of
electrode plates occupied vertical position.

4.1. Electric characteristics of stationary lead-acid accumulators

Capacity. Basic parametre characterising quality of the accumulator at set
weight-dimensions indicators, its electric capacity defined on number of ampere-
hours of an electricity, the accumulator received at the discharged a certain current to
the set final voltage is. On classification MEC 896-1-95 of the stationary
accumulator (Cjo) of nominal capacity is defined by time of its discharge a current of
the 10-sentry of a regime of the discharge to final voltage 1,8 V/el with average
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temperature of electrolit at the discharge 20°C. The nominal capacity of accumulators
for mobile devices is defined by results 20-houres of the discharge. If the average
temperature of electrolit at the discharge differs from 20°C, the received value of
actual capacity (C,) lead to temperature 20°C, using the formula:

C,

C=——"""—,
1+ z(z-20)
where z — the temperature factor of capacity equal 0,006 1 / °C for regimes of the
discharge more 1 h and 0,01 1 / °C — for the regimes of the discharge equal 1 h and
less; t-actual value of average temperature of electrolit at the discharge, °C.

The capacity of accumulators at shorter regimes of the discharge less nominal
and at electrolit temperature (20 + 5) °C for accumulators with different types of
electrodes should be not less specified in tab. 4.1 (taking into account maintenance of
comprehensible limits of change of voltage on communication equipment).

At commissioning of accumulators with a small period of storage on the first
cycle of the discharge, the battery should give not less than 95 % of the capacity
specified in tab. 4.1 for 10, 5, 3 and 1-houres of regimes of the discharge, and on 5-10
discharge cycles (depending on the instruction of the manufacturer) — to give not less
than 100 % of the capacity specified in tab. 4.1, for 10, 5, 3, 1 and the 0,5- houres of
regimes of the discharge.

Table 4.1
Regimes of the discharge, h 10 5 3 1 0,5 0,25
Final voltage of the discharge, V/el 1.8 1,8 1,8 1,75 1,75 |1,70

Capacity of accumulators with electrodes
of the big surface and with smeared|1,0Cy [0,82C;(|0,75C;0|0,5Cio |0,35C;0[0,22C
electrodes, A - h, not less

Capacity of accumulators with armour-

1,0C1o [0,82C10[0,69C10|0,44C10]0,28C1o|—
clad electrodes, A - h, not less 10 10 10 10 10

At a choice of accumulators it is necessary to pay attention to under what
conditions value of nominal capacity is set by the manufacturer. If value of capacity
1s set at more heat temperature for comparison of the given type of the accumulator
with others it is necessary to count preliminary capacity for temperature 20°C. If
value of capacity is set at lower final voltage of the discharge — it is necessary to
count capacity according to the discharge of accumulators by direct current, resulted
in the operational documentation or prospectus the data of the manufacturer for the
given regime of the discharge, but to the final voltage specified in tab. 4.1. Besides, at
an accumulator estimation it is necessary to consider a reference value of density of
electrolit at which the capacity is set: if the initial density is raised — it is necessary to
expect reduction of service life of the accumulator.

Suitability to buffer work. In other parametre characterising stationary lead-
acid accumulators, their suitability to buffer work is. It means that preliminary
charged battery connected in parallel with loading to rectifier devices, should keep
the capacity at the voltage specified by the manufacturer additional charge and its set
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instability. Usually voltage additional charge U,  i1s underlined for each type of the
accumulator and is in limits 2,18-2,27 V/el (at 20°C). At operation in other
environmental conditions it is necessary to consider temperature factor of change of
voltage additional charge.

Instability additional charge voltage for the basic types of accumulators should
not exceed 1 % that imposes certain requirements of a choice rectifier devices at
designing of electropower supplies plants of communication.

At buffer work, for achievement of an acceptable time limit of service of lead-
acid accumulators, it is necessary not to exceed an admissible current of their charge
which is set by various manufacturers in limits 0,1-0,3C;, (A). Thus it is necessary to
remember that the current of a charge accumulators with the voltage exceeding 2,4
V/el, should not exceed size 0,05C.

Disorder of voltage elements. In the important parametre defined by
manufacturing techniques of accumulators, the disorder of voltage of separate
elements as a part of the battery is at a charge, additional charge and the discharge
which for open types of accumulators is set by the manufacturer in limits £2 % from
average value. At short regimes of the discharge (the 1-houres and shorter) this
disorder of voltage should not exceed +5 %, usually for accumulators with the
maintenance of antimony at the heart of positive electrodes more than 2 % disorder of
voltage of separate elements in the battery much more low and does not lead to
complications while in service storage installations.

For accumulators with the smaller maintenance of antimony at the basic of
positive electrodes or with without antimony alloys the specified disorder of voltage
of elements much more and in the first year after commissioning can make +10 %
from average value with the subsequent decrease in disorder while in service.

Absence of the tendency to decrease in size of disorder of voltage within the
first year after commissioning or increase in disorder of voltage at the subsequent
operation testifies to defects or infringement of service conditions.

Especially dangerously long excess of voltage on separate elements as a part of
the battery above 2,4 V/el as it can lead to the raised expense of water in separate
elements at a charge or mogzapsae batteries and to reduction of term of its service or
increase of labour input of service (more frequent add to pour waters — for
accumulators of open types). Besides, the considerable disorder of voltage of
elements in the battery can lead to loss of its capacity owing to excessively deep
discharge of separate elements at the battery discharge.

The self-discharge. Quality of manufacturing techniques of accumulators is
estimated as well under their such characteristic as the self-discharge. The self-
discharge (by definition MEC 896-1-95 — safety of a charge) is defined as a
percentage share of loss of capacity by the staying idle accumulator (at the opened
external circuit) at storage during the set time interval at temperature 20°C. This
parametre defines duration of storage of the battery in intervals between the next
charges, and also size additional charge current of the charged battery.

The self-discharge size in strong degree depends on electrolit temperature,
therefore for reduction additional charge a battery current in a buffer regime of its
work or for increase in a storage time of the battery in inactivity it is expedient to
choose premises with lower average temperature.
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Usually daily average self-discharge of open types of accumulators at 90-daily
allowances storage at temperature 20°C should not exceed 1 % of nominal capacity
and with temperature growth on 10°C doubles. The daily average self-discharge
hermetic accumulators at the same storage conditions should not exceed 0,1 % of
nominal capacity.

Internal resistance and short circuit current. For calculation of circuits of
automatics and protection of accumulator batteries MEC 896-1-95 regulates such
characteristics of accumulators, as internal resistance and a short circuit current.
These parametres are defined by a settlement way on the established values of
voltage at the discharge by currents of enough big size (usually equal 4C,, and 20C,)
and should be resulted in technical specifications of the manufacturer. Under this data
output dynamic parametre ESP as instability of its output voltage can be calculated at
spasmodic changes of a current of loading as in buffer ESP output resistance of plant
basically is defined by internal resistance of the battery.
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5. QUESTIONS OF THE TECHNICAL
OPERATION HERMETIC LEAD-ACID ACCUMULATORS

In the accompanying documentation of the majority of firms-manufacturers
hermetic lead-acid accumulators does not contain the exhaustive information on
features of application of these accumulators, on the conditions providing their
effective use throughout set service life. In section attempt to generalise data of
different manufacturers of accumulators and experience of technical operation of
plants of such accumulators on telecommunications enterprises for development of
criteria and applicability conditions is made.

Essential lack of lead-acid accumulators is that in all operating regimes
(charge, discharge or no-load) occurs sulfatiration surfaces of electrodes and
decomposition of water from structure of electrolit to allocation of gaseous hydrogen
and oxygen that leads to decrease in capacity of accumulators, i.e. to the self-charge.
The size gas-formation depends on cleanliness and concentration of sulfuric acid
(electrolit density), temperature, structure of an alloy of lattices and active weight of
electrodes, age of the accumulator and other reasons.

For maintenance of conditions explosion safety at work of such accumulator
plants it is necessary to equip appropriate ventilation, and also to fill up water for
preservation of demanded level and electrolit density, i.e. to make certain expenses
for operation of such plants.

In hermetic lead-acid accumulators at the expense of materials application with
the lowered maintenance of impurity, immobilization electrolit and other design
features intensity sulfatiration and gas-formation are essentially lowered.

As to add waters in hermetic accumulators it is impossible, for maintenance of
acceptable time limits of service at operation of such accumulator plants it is
necessary to observe certain restrictions.

First of all in a place of placing of plant the temperature of air which is not fal-
ling outside the limits 15-25°C as rise in temperature of operation to 25°C already re-
duces service life to 75 % should be observed, and at 30°C — to 50 % from a preset
value at temperature 20°C. Presence of temperature indemnification of voltage rectifier
devices at the best will weaken harmful influence of the raised temperature on 20 %.

The voltage of the maintenance of accumulator plant set by the manufacturer for
standard temperature of operation (20°C) guarantees allocation no more than 10 ml of
hydrogen on 1 A/h capacities of each element a month. Such volume of gas from
accumulator plant can be disseminated to safe level of concentration corresponding
natural ventilation. However at voltage of a charge (or additional charge) 2,4 V/el
volume of allocation of hydrogen can exceed 300 ml/A for each element in a month. In
this case conditions of plant ventilation sharply vary and repeatedly water losses
increase, therefore while in service plants hermetic accumulators always it is
necessary to support with sufficient accuracy voltage additional charge, set by the
manufacturer for the given type of accumulators. Operational charges are necessary
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for spending at the same voltage. Duration of restoration removed before capacity
under such circumstances a charge should not exceed one-two weeks. The
accelerated charges for reduction of time of restoration of plants capacity are
admissible (at the voltage which is not exceeding 2,35 V/el), but at such charge
additional losses of water and more severe constraints of ventilation for maintenance
of explosion-proof work are inevitable.

At operation of plants hermetic accumulators it is necessary to consider that
because of the limited quantity of electrolit in accumulators the quantity of full cycles
of a charge-discharge makes the size which is not exceeding 150-250 times. Thereof
use of such plants in the conditions of frequent discharges inevitably conducts to
sharp reduction of service life. The condition of applicability of plants hermetic
accumulators from here follows at a reliable external electrical supply — breaks in an
external electrical supply should not exceed frequency more than once in a week.

Features hermetic accumulators should be considered at a stage of a choice and
a complete set, placing and installation, and also at commissioning of accumulator
plants.

5.1. Choice and acquisition

For plant acquisition it is necessary to select accumulators from one party,
including for a stock on a case of possible replacement of the faulty. Thus it is
necessary to track history of accumulators — a date of issue, date and criteria of a
regenerative charge after critical for the given type of accumulators period of
accumulator, accumulator temperature. This data is necessary for knowing for
forecasting of possible service life of plant. At selection it is necessary to pay
attention to a condition of external surfaces of accumulators: absence of tanks
swelling, sulphate traces (a white touch) round safety valves and on a joint of a cover
with a tank, having chopped off and tank and cover cracks. Presence of these signs is
fraught with that at operation of accumulators conditions recombination oxygen will
be violated that can lead to the accelerated exit of accumulators out of operation
because of the raised loss of water and electrolit leak. Besides, at selection the
continuous control of size of voltage of the opened circuit of each accumulator is
necessary. If it more low is minimum admissible value for the given type of
accumulators, is probability of irrevocable loss of capacity. If the voltage size is close
to is minimum admissible, the further storage before commissioning is inadmissible
without carrying out of a regenerative charge of accumulators.

5.2. Placing and installation

Placing hermetic accumulators at operation is supposed both in vertical, and in
horizontal positions that allows to use more economically the area under electric
equipment placing. At horizontal placing hermetic accumulators if there are no other
instructions of the manufacturer, accumulators should be established so that packages
of electrode plates occupied vertical position.
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For placing hermetic accumulator plants following places can be used: the
allocated special premises or their sites for placing of the equipment of
communication; battery cases and containers placed both in buildings, and out of
them; battery compartments as a part of the communication equipment.

Irrespective of a place accumulator plants placing following general
requirements should be fulfilled.

Plant elements should be accessible to routine maintenance and measurements,
therefore it is expedient to use accumulators with face placing of conclusions.

Plant elements should be protected from hit of extraneous subjects, liquids and
polluting substances.

Plants should be protected from influence is inadmissible low and high
ambient temperatures, the difference of elements temperatures as a part of plant at
operation should not exceed 5°C.

The lowered temperature of elements reduces the operating capacity of plant
at the discharge and reduces ability of capacity restoration of plant at a charge. Too
the heat of elements can damage them. Long heterogeneity of temperature of
different elements conducts to the accelerated irrevocable loss of plant capacity and
to service life decrease.

At plant placing mechanical loadings on the elements exceeding preset values
for given type of accumulators according to engineering specifications of the
manufacturer should be excluded.

Accumulator plants should not be placed near to vibration and jolting sources.

At placing of accumulator plants in cases and compartments with an electric
equipment following conditions should be met: battery cases and compartments
should be protected from damage by electrolit, in case of its leak, acid proof a
covering; additional heating of plant elements by heat allocated adjacent with a place
of plant placing by the equipment should be excluded; battery cases and
compartments should be equipped by ventilating apertures for removal allocated of of
installation elements of gases (the quantity and the necessary area of ventilating
apertures should be not less calculated); the maximum power consumed from ESP by
accumulator plant at a charge (without application of a compulsory forced-air and
exhaust ventilation), should not exceed 3 kWt.

Unfortunately, operating Rules of technical operation of electroplants do not
contain distinct requirements to placing and ventilation of plants hermetic
accumulators both on electric, and by building and sanitary-engineering parts. It is
necessary to be guided by requirements of standard EN50272-2-2001 accepted by the
European community.

It is necessary to notice also that cases let out by the domestic industry and
compartments for placing of plants hermetic accumulators do not provide
requirements of placing and the ventilation, provided by standard EN50272-2-2001,
and completion demand.

The delivery complete set hermetic accumulators should include the
interelement connectors provided by the accompanying documentation, and also

bolts, washers and protective caps on conclusions of accumulators. Hermetic
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accumulators, for maintenance of ventilation conditions, it is necessary to place on
racks (in compartments) with a backlash specified in the instruction of the
manufacturer and defined in length of interelement connectors. The tightening of
bolts of accumulators conclusions should be made with the effort which is not
exceeding the manufacturer specified in the instruction (such connections do not
require greasing). However, if these accumulators take places in accumulator premise
together with accumulators of open type, junctions should be greased by vaseline and
periodically (once a year) to be supervised.

The maximum section and quantity of trailer cables (bus) for plant connection
to ESP should not exceed the values specified by the manufacturer of accumulators
not to exceed admissible mechanical loading on conclusions of accumulators.

5.3. Commissioning

For plants hermetic accumulators following kinds of a charge are applicable: a
charge at stabilisation additional charge voltage; the accelerated charge at
stabilisation of the raised voltage; add-charge in a storage time.

Plant charge hermetic accumulators for commissioning at voltage direct
additional charge U,., make under schedule UI (fig. 5.1) at restriction initial charge a
current charge devices at level 0,3C,, (if the manufacturer does not specify a
restriction current).

Before a charge plant should be sustained not less than 6 h. for alignment of
elements temperature with environment of a premise (case) where it will be
maintained. If the temperature premises is in a range from 18 to 25°C, output voltage
charge devices is established equal to rating value additional charge voltage
U, = Uy n-, where U,. — the voltage specified by the manufacturer additional charge
for the given type of accumulators. At a long deviation of temperature from specified
above a range correction additional charge voltage is necessary agrees to the data of
the manufacturer. Accuracy of maintenance of size additional charge voltage at a
charge and additional charge plants hermetic accumulators should be not worse +1
than %. A sign of the termination of a charge plant by such regime is decrease charge
current to size, smaller 1 mA/A - h nominal capacity of elements, and its stabilisation
during the last 3 h a charge.
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Figure 5.1 — Charge hermetic accumulators
In need of fast reduction of plant hermetic accumulators in the charged
condition for limited time application charge devices with the characteristic of charge
IU (fig. 5.2) is admissible.
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Figure 5.2 — Accelerated charge

Charge this regime (fig. 5.2) spend in two steps:

— at the first step an plant charge spend a current limited at level (0,1-0,3) C
to achievement of voltage on the battery of size 2,351 V;

— at the second step add-charge spend at voltage charge devices, equal to
voltage direct additional charge U,

Other criteria of a charge same, as at stabilisation additional charge voltage.

The established size of a current of the maintenance (long additional charge) in
strong degree depends on an ambient temperature of a place of placing accumulator
plant and it should be specified by the manufacturer for concrete type of
accumulators.



182

Before plant input to operation spend its check discharge a current of the 10-
hour of a regime 0,1C,, or other current closest to the expected current of loading, to
final voltage of the discharge plant (received from multiplication set by the
manufacturer for the given regime of final discharge voltage of elements on number
of elements in plant). If the manufacturer sets final discharge voltage of separate
elements at the discharge plant, in the end of the discharge supervise voltage of all
elements. Capacity C actually removed from plant equals to product of discharge
current on duration of the discharge. The discharge plant stop, if voltage of plant
(instead of a separate element in its structure!) has reached final value of the
discharge for the given regime or the quantity of an electricity equal to nominal
capacity is removed from plant.

If the average temperature of electrolit (surfaces hermetic accumulators) at the
discharge differs from comparison temperature 20°C, make capacity recalculation on
this temperature:

C,

C,=———,

1+ z(z - 20)
where r — average temperature of elements at the discharge; z — the temperature factor
of capacity numerically equal 0,006 or 0,01 1/ ° C at regimes of the discharge more
or less 1 h accordingly (if it is not specified another).

The resulted capacity C, of plant by results of the first discharge should be not
less than 95 % from the size of capacity set by the manufacturer for this regime of the
discharge, and average size of voltage of plant elements in the end of the discharge
should be not less the values specified by the manufacturer.

Upon termination of the control discharge plant immediately charge one of the
regimes set forth above. At occurrence of signs of the termination of a charge
measure voltage of elements (monoblocks).

Before commissioning accumulator battery quickly (on 10-15 mines) subject to
the discharge a current, greatest possible for supplies loading during which time
check quality of all connections on an admissible voltage failure and heating.

On installed accumulator plant get accumulator magazine. First of all in it the
data of an introduction charge, results of the control discharge and the subsequent
charge before plant statement in operation are brought.

Term accumulator plant of operation depends on quality of the applied
accumulators, correctness of the chosen regimes of a charge of the plant, put at
designing, maintenance of the restrictions set by the manufacturer at operational
discharges and the subsequent charges of plant, from quality and timeliness of their
maintenance service, and also from observance of the necessary environmental
conditions which are required for maintenance service life set by the manufacturer.

At a choice of type of accumulators it is very important to consider, in what
conditions they will be maintained.

The choice of charge regimes of plant is defined by following criteria: quality
of an external electrical supply of electrocommunication object; in necessary size of a
demanded accumulator reserve; functionality applied rectifier the equipment.
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At appropriate quality of an external electrical supply the most preferable kind
of plant charge is the charge at stabilisation additional charge voltage as the most
sparing for service life prolongation. If in an external electrical supply of
electrocommunication object, according to supervision, average frequency of breaks
exceeds once a week or quality of an electrical supply leads frequent and long on
duration (more than hour) to switching-off rectifier devices with transition of loading
to a supply from accumulator plant, is necessary to choose one of regimes of its
accelerated charge.

In these cases it is not recommended to use hermetic accumulators as at
frequent charges the raised voltage at them service life because of irrevocable loss of
water sharply decreases.

The size of a accumulator reserve (nominal capacity of plant) gets out
depending on category electrical supplies of electrocommunication object taking into
account the set admissible range of change of an ambient temperature in places of
placing of plant during its operation.

The rectifier equipment in structure ESP, taking into account a reserve, should

have the output power exceeding rated power, consumed by loading P, on 10-25

%. Instability of output voltage rectifier devices should satisfy to demanded value of
instability maintan charge voltage set by the manufacturer for chosen type of
accumulators. For the majority of modern types hermetic accumulators the instability
size maintan charge voltage should not exceed +*1 %. In need of use of the
accelerated regime of a charge rectifier the equipment should have devices of
automatic switching plants the raised voltage of a charge and voltage maintan charge.
Besides, rectifier devices should have also adjustment of restriction of a current of the
loading, providing the restriction set by the manufacturer charge a current of the
discharged plant at a simultaneous food of the equipment of telecommunication. For
plants hermetic accumulators on the allocated sites of premises with an electric
equipment, in cases and compartments rectifier the devices used for a charge, should
have the protection which is not supposing spontaneous increase of output voltage,
exceeding voltage constant maintan charge plants.

5.4. Maintenance service

The maintenance service system should provide timely revealing of
undesirable deviations of parametres of the unit from the values set by the
manufacturer.

From climatic factors the most important, plant service life, the temperature as
electrochemical processes in lead-acid accumulators substantially depend on its size
is influencing. Especially it concerns operation hermetic accumulators (rise in
temperature of accumulators during operation on everyone 10°C leads to
corresponding reduction of service life twice).

The service life of accumulators set by the manufacturer and their parametres
concern standard temperature 20°C (sometimes 25°C). At placing of concrete
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accumulator plant the ambient temperature at its operation often differs from
standard, and the size of this deviation changes seasonally. Therefore at voltage
maintan charge on an exit rectifier devices is long the established deviation of an
ambient temperature from 20°C for reduction of its influence by plant service life
hermetic accumulators it is necessary to establish according to the temperature fac-
tors set by manufacturers for concrete type of accumulators and its updating to carry
out not less often than two times a year. It is supposed for the temperatures fluctua-
ting within year in limits from 10 to 35°C (if it is specified in the accompanying
documentation co-ordinated with the manufacturer), to establish voltage size maintan
charge, corresponding to average working temperature of a range of its change. Use
rectifier the devices having temperature indemnification of voltage maintan charge of
plant Is recommended. It is necessary to remind once again that application of
temperature indemnification only to some extent allows to reduce harmful influences
of temperature jumps, but completely their consequence does not eliminate.

At operational discharges removal from plant of quantity of the electricity
exceeding value of capacity plant for the established regime of the discharges is
forbidden. The discharges after achievement of final discharges voltage of plant Is
forbidden also. For this purpose in ESP unattended objects of telecommunication
with a current of loading to 200 A the devices automatically disconnecting accumu-
lator plant from loading at its discharges to final voltage and automatically connec-
ting the battery on a charge at restoration of work rectifier of devices should be ap-
plied. In ESP served objects of telecommunication, and also at currents of the dis-
charges of the plant, exceeding 200 A, application of the devices which are automa-
tically disconnecting plant in the end of the discharge is expedient. Connection of the
discharged plant on a charge in these ESP is necessary for making manually.

Routine inspections of plants hermetic accumulators are spent in an order
depending on term of their operation. It is necessary to be convinced of the operation
beginning that voltage continuous maintan charge plants is in the limits
recommended by the manufacturer, taking into account the established temperature
of a place of placing of plant.

The plant temperature hermetic accumulators is defined according to
measurement of temperature of control elements or monoblocks by the thermometers
attached to the middle of wide walls of tanks for the period of not less than 30
minutes Before reading of indications of thermometers of plants, placed in cases and
compartments of cases, obverse panels (a door of cases) should be closed for
specified time.

After 2-3 daily allowances the adjusting period of work of plant in a regime
long maintan charge spend primary survey by which results results of measurement
of voltage of all elements or monoblocks, the general voltage of accumulator plant
and its temperature are fixed. Thus the special attention should be turned on
conformity of voltage of separate elements (monoblocks) to disorder limits, sat the
manufacturer for the first year operation of plant.

The further surveys of plants hermetic accumulators during operation should
be spent to sequences and in the volume, specified in tab. 5.1.
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The volume of checks at inspection survey of plants hermetic accumulators is
spent according to volume of checks at the semi-annual control (tab. 5.1). Hermetic
accumulators suitable to repair, therefore the failed elements or plant monoblocks are
subject to replacement.

Replacement principal causes:

— infringement of integrity of tanks (presence of cracks and having chopped
off, leading to leak of electrolit from the accumulator);

— decrease in capacity of elements (monoblocks) more low 0,8C, before the
service expiry of the term;

— presence of traces of leak of electrolit through a joint of a tank of the
accumulator with a cover, and also through places of fastening of conclusions and
safety valves;

— considerable swelling of walls of tanks;

— remaining raised voltage on an element/monoblock, exceeding size 2,4 V
counting on one element is long, at the established regime constant maintan charge
plants without the tendency to reduction.

Table 5.1
Periodicity of the Volume of checks The note
control
The monthly Check of voltage long maintan If parametres of work ESP
charge plants and its conformity to |and plants in norm also do
temperature not change at the next check
during half a year, it is
supposed to spend the
following check with
periodicity of 1 times in a
quarter
The quarterly Check of voltage long maintan If voltage of elements

charge plants taking into account  [(monoblocks) are in limits of
its conformity to temperature of  [the disorder specified by the
plant, measurement of voltage of |manufacturer, during half a
all elements (monoblocks) year, | time is supposed to
spend to half a year the
following check

The semi-annual |Check of voltage long maintan For installations with an
charge plants taking into account  |operational mode of the

its conformity to temperature of  |category more than 0,5
plant, measurement of voltage of  |check of an inhaling of bolts
all elements (monoblocks). Check |of fastening ISC is supposed
of the moment of an inhaling of to be spent once a year
bolts of fastening ISC. Check of
integrity and absence of a swelling
of tanks, absence of smudges of
electrolit through a joint of a cover
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Periodicity of the

Volume of checks The note
control

with a tank, and also in places of
fastening of conclusions and safety
valves. Cleaning of accumulators
and updating of anticorrosive
greasing of open current-carrying
parts

The annual Works and checks in volume of the |At normal disorder of voltage
semi-annual control. Carrying out |of elements (monoblocks) the
of the control discharge of plant control discharge is supposed
to be spent 1 pa3 in two
years

Failed hermetic it is desirable to replace accumulators similar of the same party
of release with similar storage conditions and operation. Intended for replacement
hermetic elements and monoblocks are necessary after add charge for sustaining on
maintan charge within 6 days. After that they should be connected inplant, instead of
failed during time which is not exceeding 48 h.

At storage hermetic accumulators terms of carrying out next add charge define
according to tab. 5.2.

Table 5.2
Storage time to the next
Accumulators
charge at temperature, month
Hermetic 20°C 30°C 40°C
With the absorbed electrolit 6 4 2
With thickener (geling) electrolit 15 8 4

Installation and operation of accumulator plants of a high voltage are
connected with the big danger of defeat by an electric current, therefore during their
installation it is necessary to observe following rules:

— at installation of accumulator plants measures on restriction of voltage by
plant breakdown on sections voltage to 110 V should be taken In, connections
between which are established in last turn after check of correctness of installation
and isolation of sections; isolation covers of intersection connectors (ISC) should
have distinctive colouring from protective covers of the others ISC;

— to perform work on accumulator plants of a high voltage to one expert it is
not supposed;

— at works with accumulator plants of a high voltage application of the tool
with the isolated handles, dielectric gloves and dielectric rugs or galoshes is
obligatory;

— upon termination of installation the inscription “ Accumulator battery of a
high voltage” should be in a prominent place put.
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At works with accumulators it is necessary to remember always that the last
have very low internal electric resistance, therefore at casual short circuit, even on
one element, there are big currents of the discharge that can be at the bottom of
strong burns of the personnel, explosion and failure of a part or all plant.

During operation all ISC, as a rule, should be closed regular isolation covers.
At measurement of voltage of elements for contacted the measuring ends of the
device with conclusions of elements it is necessary to use apertures on protective
covers (if they are available). Otherwise at measurements simultaneously it is
necessary to release from protective covers no more than two ISC.

At works with plants, ISC which are not protected by isolating covers or at the
removed isolating covers, use of not isolated tool, and also carrying of metal
bracelets and rings is forbidden. It is necessary to exclude also falling of metal
subjects on open metal parts of plant.

Besides, the works connected with a contact of metal current-carrying parts of
plant of a high voltage (except voltage measurement) should be made only after
switching-off of plants from loading and ESP and its breakdowns on safe sections by
removal of intersection connectors.

At works with the accumulator plants which are in a normal operating regime
(not a charge), using the tool and the devices, capable to make formation of a spark,
should be supposed on the distance exceeding 0,5 m from ventilating stoppers or
safety valves of elements.

If on plant, or near to it, the work, connected with welding, the soldering, use
of the abrasive or other equipment, capable to cause formation of a spark is
necessary, plant should be disconnected from ESP and loadings for all time of work,
and the premise before the beginning of works should be artificial is aired during 1 h.

Storage hermetic accumulators should be carried out in dry aired premises at
the ambient temperature supposed for given type of accumulators, thus should be
excluded their hermetic cork in transport or other container.

5.5. Manufacturers of lead-acid accumulators

Not out of place will list manufacturers of accumulator batteries of the most
known in our market. One of the largest world manufacturers of accumulator
batteries — the American company Hawker Energy Products Inc.
(http://www.hepi.com), entering into group EnerSys Inc., by the right of the leader
offers a wide spectrum of specialised decisions for telecommunications.

Accumulator batteries EXIDE Technologies of manufacture of Germany
(http://www.exide.de) for a long time and well-known also are on sale under trade
marks Absolyte, Classic, Marathon, Sprinter, Powerfit, Sonnenschein and Sunlyte
(http://www. networkpower.exide.com).

Other German company Hoppecke (http://www.hoppecke.com) also offers
wide spectrum Ab for telecommunications and computer networks — series OSP.HC,
OPzS, OPzV, OG1V, OGi bloc, USV dry, FNC and Net.power.

Coslight Technology International Group Limited
(http://www.coslight.com.cn) — transnational corporation with the main office in
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Hong Kong, having 11 divisions worldwide. It makes stationary industrial
accumulators, hermetic industrial accumulators, starter accumulators, Lithium and
battery nickel-metal-gidrid etc. For application in the UPS and C3II its series GFM
(z), GFM (C) and GFM (X) are recommended.

Except above-named, it is frequent in direct current systems accumulator
batteries of manufacture CSB Battery (http://www.csb-battery.com) are applied.
These are products of series HR and HRL (high current accumulator batteries) and
MU (special two-volt accumulator batteries for telecommunications).

It 1s necessary to notice that in the world market batteries CSB complete the
most part of the UPS with capacity to 10 kVA, for example, sources of an
uninterrupted food of companies ARS, Liebert.

It i1s widely known in Ukraine and company Yuasa production
(http://www.yuasa-battery.co.uk) which has representations in Japan and Great Britain
and is one of manufacturers AV in the lead in Europe.

At the Korean company Unikor (http://www.unikor.com) for application in
SEP accumulator batteries of series VT 2V are allocated. In the domestic market
these reliable and at the same time inexpensive power supplies, unfortunately, are
still insufficiently widespread.
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6. ALKALINE ACCUMULATORS

For systems of small power, in particular for the organisation of a reserve of
electropower supplies of the equipment of rural networks of telecommunication with
currents of loading to 25 A, throughout many years accumulator plants on the basis
of alkaline prizmical nickel-iron (less often nickel-cadmium) elements and batteries
were used. Unlike lead-acid system alkaline accumulators can keep the nominal
capacity only at additional charge the stabilised current as do not perceive a charge
small currents at additional charge the low stabilised voltage. Because of the big
difference between values of voltage of accumulator plants at additional charge the
stabilised current (1,8-1,9 V/el) and final voltage of the discharge (1,0-0,9 V/el) such
regime of safety charge of plants on telecommunications enterprists, as a rule, is not
used. More often the regime of the maintenance of accumulator plants by some raised
stabilised  voltage (an order 1,55-1,6 In/el — for nickel-iron is used and
1,45-1,5 V/el — for nickel-cadmium of accumulators), but even at such regime of the
maintenance because of unacceptably big difference of voltage between additional
charge and the discharge accumulator plants, in the presence of external electrical
supply, separate from loading and are connected without breakage to it only at loss of
voltage a networks. Besides, for maintenance of comprehensible limits of change
voltage on loading the discharge of plants conduct only to size 1,15-1, 17 V/el
Advantage of application of such accumulators — are considerable below the
requirement to quantity of impurity in electrolit and added water, and also absence of
irreversible loss of capacity accumulators at deep discharge and untimely restoration
of a charge. A range of applied capacities prizmical alkaline accumulators at elektro-
power supplies of the equipment of wire telecommunication 28-150 A/hours. Service
life of such plants, depending on quality of service, fluctuates within 3-7 years.
Recently plants of alkaline accumulators are taken out of service in connection with
unfitness of use for electropower supplies of an electronic communication facility.

For the organisation of electropower supplies of portable means of mobil
communication and a radio communication on a discharge-charge principle, by the
industry are developed and accumulators and batteries are issued nickel-cadmium
hermetic.

Advantages of such accumulators: absence of allocation of gases, aerosols and
electrolit; long safety in the discharged condition, including at negative temperatures;
the big resource in a mode cyclicity (to 400 cycles within 5 years); ability to be
discharged by the big pulse currents; high mechanical durability and working
capacity in a wide range of external voltage and temperatures.

Nominal voltage of elements 1,2 V. Diapazon of capacities disk hermetic
nickel-cadmium of elements 0,03-0,55 A/hours, and cylindrical elements and bat-
teries 0,18-6,0 A/hours. The charge of such accumulators, as a rule, is spent by a
direct current with recharge factor in limits 105-150 % from the removed capacity.
Except the control of duration of a charge it is expedient to apply the control final of
charge voltage, especially at a charge with the raised ambient temperature as the
phenomenon of thermal dispersal is inherent in such accumulators. Its essence con-
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sists that when accumulators are completely charged, all current of a charge is spent
for the oxygen allocation, which part recombined under superfluous voltage again in
water with heat allocation. The accumulator starts to be heated, and its voltage to
decrease that conducts to increase current of a charge and to an avalanche warming
up. At a room temperature thermal dispersal in hermetic alkaline accumulators
begins at voltage 1,7 V/el For accumulators we will admit a charge the stabilised
voltage 1,45-1,5 V/el, however at low temperatures such regime of a charge loses the
efficiency because of considerable decrease charge a current of a charge.
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CONCLUSION

Now there is no uniform approach to a choice of the equipment of
electropower supplies, allowing as much as possible to use possibilities of this or that
type of the equipment.

Increase of cost of the telecommunication equipment, importance and cost of
the transferred information and the increase of requirements connected with it to
quality and reliability of electropower supplies, demand more weighed, complex
approach to questions of a choice not only equipment or firm-supplier type, but also
the weighed estimation of all aspects of the difficult organism named system of
electropower supplies (SES).

Increase of reliability of electropower supplies is in turn closely connected
with effective service, and also timely and qualitative restoration of the converting
equipment and the accumulator battery in which basis the knowledge of the
equipment and features of modern batteries lies.
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CONTROL QUESTIONS

Explain appointment of the separate devices which are a part of

electropower supplies system.

2.
3.
4.
5.

rectifier.

6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.

Tell about standardization system in communication power.

What schemes of construction ESP are applied now?

Merits and demerits of existing schemes ESP.

Appointment of blocks in the structural scheme of the high-frequency

The basic working functions ESP.

How the battery check is carried out?

Functions of the UPS by an alternating current.

Classification of the UPS by an alternating current.

Comparison of the UPS by an alternating current.

Basic parametres of the UPS an alternating current.

Classification of lead-acid accumulators.

Electric characteristics of lead-acid accumulators.

How commissioning hermetic lead-acid accumulators is carried out?
How maintenance service hermetic accumulators is carried out?
What advantages of alkaline accumulators? Area of their application.
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CONCLUSIONS

1. Failure rate ESP with the partitioned accumulator battery substantially
depends on time during which the accumulator battery can power loading at failure of
sources of an alternating current. So, at increase in this time from O till 3 o'clock,
intensity has decreased for two order.

2. The increase in capacity of the accumulator battery for power of loading
over 3 hours practically does not lead to reduction of failure rate ESP.

3. Failure rate ESP practically does not depend on time of a charge
accumulator battery.
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