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['paduix Harpy3Ku AJs pexxrMa aBapuHOIrO MOJIYy4acoOBOTO
MCYEe3HOBEHUs NepeMeHHoro HanpsikeHus B cucreme CH nns Ab-1
npu nutanuu norpedureneit | CLL LIITT-1.

['paduix HArpy3Ku AJs pekrMa aBapuHOIrO MOJTYy4acoOBOTO
MCYE3HOBEHUS NepeMeHHoro HamnpsibkeHus B cucreme CH nns Ab-2
npu nutanuu norpedureneit |1 CHI LITIT-1.

['paduix HArpy3Ku AJis pexxrma aBapuHOIO MOJTYy4acOBOTO
MCYE3HOBEHUs nepeMeHHoro HanpsbkeHus B cucteme CH nns Ab-3
npu nutanuu norpedureneit IIIT-2.

['paduix HArpy3KH AJs pekrMa aBapUuHOIO MOJTYy4acOBOTO
HCUYC3HOBCHHUS NepeMeHHoro Hanpspkenus B cucreme CH s Ab-1(2)
npu nutanuu norpedureneit | u |1 CLL IIIIT-1.

['paduix HArpy3Kku Ajs pexxruma aBapuHOIO MOJTYy4acOBOTO
UCUYC3HOBCHHUS NepeMeHHoro Hanpsbkenus B cucteme CH s Ab-1(3)
npu nutanuu norpedureneii | CUI LIITT-1 u HIIIT-2.
[IpuHIMNIMaNbHAS CXeMa YCTaHOBKH JIJIsl TpoBeieHus onbIToB K3.
[IpuHIMNIUANBHAS 3JIEKTPUUYECKAs] CXEMa OINPEIeNICHUs] BHYTPEHHETO
conpoTtuBiieHus: Ab.

OcuwuiorpaMma 3HadeHus Toka MexnonatocHoro K3 na mmnax HIITT-
1 npu nutanun ot Ab-1 ¢ Ry.

OcuwuiorpaMmma 3HadeHus Toka MexmnonatocHoro K3 na mmnax HIITT-
1 npu nutranuu ot Ab-1.

OcuwuiorpamMmma 3HaueHus Toka mexnoinatocHoro K3 K3 B nenu
B3auMopesepupoBanus III1T-1 — IIIIT-2 npu nutanuu ot Ab-1
OcuwuiorpaMma 3HadeHus Toka MexmnonatocHoro K3 na mmnax HIITT-
1 ¢ Ryo.11pu iutanuu ot Ab-2.

OcuwuiorpaMma 3HadeHus Toka MexnonatocHoro K3 na mmnax HIITT-
1 npu nutranuu ot Ab-2.
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BonbT-amnepHast xapakTepuCcTHKa aKKyMyJIaTOpHOU OaTapen Ab-2
tumna CK-20.

BonbT-amnepHast xapakTepucTHKa akKymyJisiTopHoid 6atapen Ab-3
tuna 100PzS-1000.

Cxema NoJKIIIOUEHHS] UCTIBITATEIbHON YCTAHOBKH JIJIs1 IPOBEICHUS
onbiToB K3.

3aBUCUMOCTH BeIHMYHUHBI K; OT COMPOTUBIICHUS LIETTH KOPOTKOTO
3aMBbIKaHHUS.

Kapra cenextuBnoctu: Ka0. nepembiuka na LIIIT-2.

Kapra cenextuBnoctu: llemu CB OPY-110, 35kB.

Kapra cenextuBnoctu: llenu CB PYCH-0,4 kB



Pucynoxk 39.
Pucynoxk 40.
Pucynoxk 41.
Pucynoxk 42.
Pucynoxk 43.
Pucynok 44.
Pucynoxk 45.
Pucynoxk 46.
Pucynoxk 47.
Pucynoxk 48.
Pucynoxk 49.
Pucynoxk 50.
Pucynoxk 51.
Pucynok 52.
Pucynok 53.
Pucynok 54.
Pucynok 55.
Pucynok 56.
Pucynoxk 57.
Pucynok 58.
Pucynok 59.
Pucynoxk 60.
Pucynoxk 61.
Pucynok 62.
Pucynok 63.
Pucynok 64.
Pucynoxk 65.
Pucynoxk 66.
Pucynoxk 67.
Pucynok 68.
Pucynoxk 69.
Pucynoxk 70.
Pucynoxk 71.
Pucynok 72.
Pucynoxk 73.
Pucynoxk 74.
Pucynoxk 75.
Pucynoxk 76.
Pucynoxk 77.
Pucynoxk 78.
Pucynoxk 79.
Pucynoxk 80.
Pucynoxk 81.
Pucynok 82.
Pucynoxk 83.
Pucynok 84.
Pucynoxk 85.

Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:
Kapra cenexkTuBHOCTH:

ABapuiiHoe ocBenieHue Ha . 12,13.
AMH-1.

Mortop-reHepatop CBs3HU.

Henu CB u AT'TI TT 1-6.
AMH-5.

IHenu CB PYCH-6 kB 514.136.
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ITutanue PII OPY-35 kB.
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Y AMH TI'-8.
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CB MB-10 kB TOCH-1,2.

CB MB-10 kB TT"-8.
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AMHY-7.

AMH-7.

AMH-8.

AMHY-8.

HPT.

: 1Y PYCH 6-xB 11l 04.C.10P.
[IuTaHue MIMHOK CUTHAJIM3ALIIH.

3an. Ilanenu natunkoB u pene TI-7.
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3MI.
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Pedepar

Otuer: 37 ctpanut], 123 pucynka, 12 taGmuil.

AKKyMyJasiTOpHasi 0arapesi, IIMT TOCTOSSHHOIO TOKa, KOPOTKOe
3aMbIKaHHE, ABTOMATHYECKHI BBIKJIIYATE/b, IPEA0OXPAHUTEb, TEPMHUUYECKAS
CTOMKOCTD, MOKAPHAA CTOMKOCTD.

OKCcHepUMEeHTAIbHO OTpe/eeHbI 3HAYEHUS MYCKOBBIX TOKOB
AIEKTPOABUTATENICH aBApUIHBIX MACJIOHACOCOB CMa3KU TYPOUH U YIIJIOTHEHHSI BaJIOB
reaeparopoB (TI') Ne 1-8. IlpousBeneHo omnpejeneHre (paKTUYSCKHX BHYTPCHHUX
CONIPOTHBIICHUI aKKyMyJsSITOpHbIX Oatapeit (AB) Ab-1, AB-2 u AB-3 B
coorBerctBu ¢ ['OCT P MDK 60896-2-99 /4/. TlpousBeneHa mpoBepKa
JOCTaTOYHOCTU €MKOCTEeH aKKyMYJSTOPHBIX OaTapeil B HOPMaJIbHBIX U aBapUUHBIX
pexxumax padotel. [IpoBeIeHBI ONBITHI METALTMYECKUX KOPOTKUX 3aMbikaHui (K3) B
nernsx BBoAoB pabouero nutanusi Ab-1, Ab-2 u Ab-3. B cootBercTtBun ¢ I'OCT
2917691 /10/ onpenenensl HanboJee BeposATHBIC 3HaUYeHUs TokoB K3. BrinonHeHa
MpPOBEpKAa YYBCTBUTEIBHOCTH 3allMTHBIX amnmaparoB K Tokam nyrooro K3.
[IpousBenena mpoBepka TEPMUYECKOM M TMOXKAPHOW CTOMKOCTH Kabened B
coorBercTBur ¢ ['OCT 28895-91 /14/ w uwpkymspom Ne [1-02-98(D) /15/.
OnpeneneHbl OCTaTOYHBIE YPOBHU HAIPSKEHUM Ha 3aKMMax AJIEKTPOJBUTATENEH
aBapHUITHBIX MACJIOHACOCOB U JIEKTPOMAarHuTax BKJIIOYeHUs BbIkItouaTeneit OPY.

Ha ocHOBaHuM pe3ynbTaTOB, TOJYYEHHBIX TIPU BBIIOJHEHUH pPabOTHI,
pa3paboTaHbl PEKOMEHJALMK, BBIMOJHEHUE KOTOPBIX OYIeT crnocoOCTBOBATh
CHI)KCHHUIO aBapUITHOCTHU M TMOBBICUT HAJIEKHOCTh U MOKapo0e30MacHOCTh PabOThI
obopynoBanus TOII-9.



BBenenune

Hacrosimas pabota siBisieTcsi 4acTbio KOMIUIEKca padbot, mpoBogumbix 3A0
«Ypamuepro-Corwo3» Ha 3JIEKTPOCTAHUUAX U MOACTAHIMAX C LEIbIO MOBBIIICHUS
HAJICKHOCTH paboThl cucteM coOcTBeHHBIX HyxkJ (CH) mocTtosHHOrO W
nepeMeHHoro Toka HanpsbkenueM Huke 1000B.

OCHOBHBIMH ~ YCIIOBUSIMM OO€CIEUEHHs] BBICOKOM HAJEKHOCTH CHUCTEM
MOCTOSIHHOTO TOKa SBJISIETCS oOecrnedyeHue TpeOyeMOoro YpOBHS HaIpsDKEHUH y
NoTpeOuTeNe, TOCTAaTOYHOCTh EMKOCTH AaKKyMYJISATOPHBIX OaTapeil B pexume
aBapUilHOTO IMOJIy4yacoOBOTO pa3psia M CeJeKTUBHAs 3alldTa Iened ceTu
MOCTOSIHHOTO TOKA OT METAJTMYECKUX U JIYTOBBIX KOPOTKUX 3aMbikauuii (K3).

Haubonee  omacHbIMH  peXuMaMH B DJIEKTPUYECKUX  CETIX U
ANEKTPOYCTAHOBKAX SBIISIIOTCS PEKUMBI HE OTKJIFOYEHHOTO KOPOTKOTO 3aMbIKaHUS U
KOPOTKOTO 3aMbIKaHUsi C OOJBIIMM BpPEMEHEM OTKIIOYEHHUS, KOTOpPbIE MOTYT
BO3HUKHYTH BCIIEJCTBUE HEIOCTATOUYHON YYyBCTBUTEIBLHOCTH 3alIMTHON armapaTypbl
K TOKaM KOPOTKOrO 3aMbIKaHUs. B pe3ynbrare JIMTENbHOrO NPOTEKAHUS TOKa
KOPOTKOT'O 3aMbIKaHHSI TOKOIPOBOASIINE XKUJIbl HarpeBaloTCs, YTO B pAJIE CIy4yaeB
MPUBOJUT K CYIIECTBEHHBIM M3MEHEHUAM (PU3UKO-XMMHYECKUX CBOMCTB M3OJISILIUU
ka0enel, caMOBO3rOpaHui0 000J0YEK, TOXKapy B KaOENBbHBIX COOPYKEHHUSIX U B
KOHEYHOM HTOI€ MOXET MPUBECTH K 3HAYUTEIBHOMY MaTepHabHOMY YyHIepOy.
[loatomy omnpenenenue TokoB K3 ciiemyeT mpoBOAUTH HUCXOIS M3 JTOCTOBEPHBIX
JaHHBIX O TMapaMeTpax 3JEMEHTOB CETH, C YYETOM BceX (PaKTOpOB, BIUSIOIIMX HA
3HaueHue TokoB K3.

C 1enbl0 TOBBILEHUS HAACKHOCTH pabOThl  DIEKTPOYCTAHOBOK U
NpeJIOTBpallleHUs]  MOXKapoB B KAOENbHBIX  XO3SMCTBaX  SHEProOOBEKTOB,
Jenapramentom PAO "EDC Poccun" 6b1 Beimymiern nupkyssip Ne [[-02-98 (3) «O
npoBepke Kkabeyeli Ha HEBO3rOpaHWE TNPU BO3JAECHCTBHUM TOKAa KOPOTKOIO
3ambikaHus». B coorBeTcTBUUM ¢ TpeboBanusimu ['OCT 28895-91 u nupkynspa Ne
[1-02-98 () na TOILI-9 npousBeaeHa nMpoBepka Kabeeh CeTH MOCTOSHHOTO TOKA Ha
TEPMUYECKYI0 M TMOXKAapHYI CTOMKOCTh HAa OCHOBE 3HAYEHUN TOKOB KOPOTKUX
3aMBIKaHUH, MOJTYYEHHBIX C YYeTOM (PaKTUUECKUX MapaMeTPOB CYUIECTBYIOUIEH CETH
IIPU MPOBEJCHUU HATYPHBIX UCIIBITAHUH, a TaK K€ MOJTYyYEHHBIX PACYETHBIM MTyTEM.

Ha ocHOBaHMM TMOJYYEHHBIX pPE3YJIbTATOB MPOBEPEHBI XapaAKTEPUCTHUKU
CYLIECTBYIOLIEH 3alIUTHOM anmapatypbl MO YCJIOBHSAM JIJIUTENIBHO JIOIyCTHUMOM
Harpy3kd, YyBCTBUTEJIBHOCTH K TOKaM KOPOTKOTO 3aMbIKaHHS, OTCTPOMKE OT
TOJIYKOBBIX ~ TOKOB. CoCTaBleHbl  KapThl  CEJIEKTUBHOCTU  JUISI  KaXJOTO
npucoenuuenus UIIT-1 u LIIIT-2, koTopble MO3BOMSAIOT HATJISIHO OLIEHUTHh BpeMsi-
TOKOBBIE XapaKTEPUCTUKH COTJIACYEMBIX 3aIIIUT.

JUis  cocTaBieHUS KapT CEJIEKTUBHOCTH MCMOJIb30Bajach CIHEIUaTbHas
nporpamma  «KA-5 Xapakrepuctuka», npeaHa3HAYeHHas Uil  OLUMU(PPOBKHU
(YHKUMOHANBHBIX XapaKTEPUCTHK SJIEMEHTOB 3JIEKTPUYECKON Ienu, CO3JaHusi U
ynpaBiieHus 0a30i JaHHBIX OMU(POBAHHBIX XapaKTEPUCTHUK, a TaK K€ MOJTOTOBKHU
JOKYMEHTOB [ 00paboTKN MHGOPMALIMK U TT€YaTH.



1 Cxema nuTaHus NOTpedUTECH MOCTOSTHHOIO TOKA

Jlns nutanust norpedurenei nocrossHHoro toka TILI-9 mpegycmorpeHo aBa
muta nocrossHHoro Toka (LIIIT). LIIIT-1 pacnoiokeH B MOMEIICHWH TJABHOTO
murta yrpaeinenus ([HIY), IHIIT-2 pacrnoigoxkedH Ha TEPPUTOPUU OTKPBHITOTO
pacnpezaenutenbHoro ycrpoictea (OPY).

IIIIT-1 umeer aee cuctemsl mmH (CILI). Mexay cucTeMaMu IIHH HMEETCS
ITUHOCOCAMHUTENBHBIN  pYOWIBHUK, TMpEIHAa3HAYEHBIH i1 PEe3epBUPOBAHUS
nutaHusi notpedureneit Ab-2 ot Ab-1, KoTOpbIi HOPMAaJbHO OTKJIIOYEH.
VYcranosnennsle akkymyJsitopasie 6atapen Ab-1 tuna CK-28 u Ab-2 tuna CK-20
nutatoT | u || cucteMsl MIMH COOTBETCTBEHHO.

IITIT-2 umeer nBe cuUCTeMbl IMUH. MeXIy CHUCTEMaMH IIIUH HMEETCs
ITUHOCOCAMHUTEIBHBIN PyOUIIBHUK, KOTOPBI HOPMAJILHO BKJIFOUYEH. Y CTAHOBJICHHAS
akkymynstopHas 6atapest Ab-3 Tuna 100PzS-1000 noakitouena k || cucteme miuH.

Mexnay HIIIT-1 u HIIIT-2 umeercs 1enb B3auMOpPE3e€pBUPOBaHUsSI, KOTOpas
UCIIOB3YyeTCsl i pesepBupoBanus nutanus notpeduteneit ITT-1 ICLI u HIIIT-
2.

XapakTepuCTUKH YCTaHOBJICHHBIX Ab nmpuBenens! B Tabnuie 1.

PabGoune U MOMOTHUTEIBHBIN SJIEMEHTHl aKKyMyJIATOpHBIX Oatapeit Ab-1 u
AB-2 pabotatoT B pexUMe IOCTOSHHOTO MOJ3apsia OT YCTPOMCTB 3apsjna —
nomsapsaa tuna BA3II-380/260-40/80-YXJI4, kOTOpble HMMEIOT IO 3aBOJCKHM
JTAHHBIM TOYHOCTbH MOJJEPKaHUs BBIXOAHOTO HampsokeHus +2 %. Jlns 3apsga Ab-1
u AB-2 ucnione3yertcs 3apsiiHblii MoTop-TeHeparop (PB-1).

PaGoune ¥ JOMOJHUTENBHBIM AJIEMEHTHI aKKyMYJsTOpHOM Oarapen Ab-3
paboTaloT B peKMME MOCTOSHHOIO MoJ3apsijia OT yCTPOMCTBa 3apsaa — mnojasapsiaa
tuna HPT-160-220XT+HP-40-48X T, kotopoe ucnonb3dyeTcs Takxke ais 3apsiaa Ab,
M UMEET MO 3aBOJICKUM JAaHHBIM TOYHOCTh MOAAEPKAHUS BBIXOJHOTO HAINPSHKEHUS
+0,5 %.

Jlns mopeprkanusi HE0OOXOAMMOTO ypoBHs Hanpspkenust Ha muHax [IIT-1 u
HIIIT-2 B pexume aBapuWHOrO TOJY4acOBOIO pazpsifa MNpPeayCMOTPEHBI
3JIEMEHTHBIE KOMMYTATOPBI.

Or | cucrembr mwmH [IIIT-1 nuTaroTcs creayronme MNOTPEOUTETH
MTOCTOSTHHOTO TOKA!
1eTH [TT AIIEKTPOMArHuTOB BKJTIOUCHHUSI reHEepPaTOPHBIX

Beikirouarenet TI'-1 - TI'-6, PYCH-6 kB, OPVY-110 kB u OPVY-35 kB,
penennblil mut OPY-35 kB;

IENU MUTAHUS JICKTPOJABUTATEICH aBapUMHBIX MACIOHACOCOB CMa3KH
TI'-1,3,5;

[EeNMU TUTAHUS  DJIGKTPOJBUTATENIEM  aBapUHHBIX  MacJIOHACOCOB
ymiotHenus TI'-1 - TT'-6;

IeNu  yOpaBieHUs,  CUTHAIW3AIMW, 3alllUT U aBTOMATHKH
TEXHOJIOTHYECKOT0 000PYI0BaAHUS;

aBapuUHOE OCBEIIICHHUE.

Or Il cucrembr mmu IIIIT-1 nurtarTcs craenyomue MNOTpeOUTENH
MMOCTOSTHHOTO TOKA!



LU [T AIIEKTPOMArHuTOB BKJIIOUECHUSA reHEePaTOPHBIX
Beikarouarenet T1-1 - TT'-6, PYCH-6 kB, OPY-110 kB u OPVY-35 kB;
IENU MUTAHUS JICKTPOJABUTATEICH aBapUMHBIX MACIOHACOCOB CMa3KH
TI'-2,4,6;

[eNMU TUTAHUS  DJIGKTPOJBUTATENIEM  aBapUHHBIX  MacJIOHACOCOB
ymiotaenus TI'-1 - TT'-6;

IeNu  yOpaBieHUs,  CUTHAJIW3AIMW, 3alllUT U aBTOMATHKH
TEXHOJIOTHYECKOT0 000Dy I0BAHUSI.

Ot UIIIT-2 nutaroTcs cienyronue noTpedruTeNH MOCTOSTHHOTO TOKa!
LEITH LTI AIIEKTPOMArHuTOB BKJIIOUYCHHUS reHEePaTOPHBIX
Beikitovateneit TI'-7 u TI'-8, PYCH-6 kB, OPVY-110 kB, peneiinbiii
mut OPY-110 kB;
LENU MUTaHUs SJEKTPOBUTATEIICH aBapUHHBIX MAaCJIOHACOCOB CMa3KU U
ymiotaenus: TI'-7 u TI'-8;
IeNu  yOpaBieHUs,  CHUTHAIW3AIMW, 3alllUT U  aBTOMATHKH
TEXHOJIOTHYECKOT0 000PYI0BAHUS;
aBapuUHOE OCBEIIICHHUE.



2 XapaKkTepuCTHKA HATPY30K CUCTEMbI IOCTOSIHHOTO TOKA

[To xapakTepy Harpy3ku morpeouTesaei MOCTOSTHHOTO TOKa MOXHO pa3eiNTh
Ha CJIAYIONINE KaTErOpUN:

MOCTOSIHHAs HArpy3ka, OCTAloNIascsi HEW3MEHHONW B HOPMAJbHOM,
MEPEeXOJHOM M YCTAaHOBMBIIIEMCS aBapUHHBIX pekuMax (ycTpoicTBa
yIpaBJICHHS, CUTHAIM3ALNUN U PEJICHHON 3alUThI);

BPEMEHHAs Harpy3ka, XapakTepu3yrolas YCTaHOBUBIIUKCS aBapHUIHbIN
PEKUM U OCTalOMIasACsi B TEUCHUE BCEro BPEMEHU €ro MPOTEKAHUS
HEU3MEHHOM (TOK CeTH aBapUITHOT'0 OCBEIICHUS, YCTAHOBUBIIMECS TOKH
9JIEKTPOJIBUTATEICH aBapUUHBIX MAaCJIOHACOCOB);

KpaTKOBpeMeHHass (TOJYKOBas) Harpys3ka. IYCK 3JICKTPOIBHIaTeNICH,
BKJIIOUEHUE U OTKJIIOUECHUE MPUBOJAOB BBIKIIOUATENEH.

B cootBercTBuu ¢ /1/ nns 3MEKTPOCTAHIIUMH, BXOAAIIAX B JSHEPrOCHCTEMY,
JUTUTEIBHOCTh MCYE3HOBEHHUS MEPEMEHHOI0 TOKa jomyckaercs He Oosiee 30 MUHYT.
B TedeHue 3TOro BpEeMEHH, B YCTAaHOBHMBIIEMCS aBapUWHOM pEXHUME, Harpyska
MoTpeOuTeNIe TIMOCTOSHHOTO TOKa paBHA CYMME TIOCTOSHHOM H BpEMEHHOMU
Harpy3oK.

HauGonbias TomykoBasi Harpy3ka MOXeT UMETh MECTO B Ha4aJIbHBI MOMEHT
aBAPUITHOTO pPEXKMa, B 3aBUCUMOCTH OT MOMEHTOB IIyCKa 3JIEKTPOJBUTaTEICH
aBAPUITHBIX MACJIOHACOCOB WJIM B KOHIIE aBAPUITHOTO PeKUMa BO BPEMs BKIIOUCHUS
MIPUBOJIOB BBIKIIIOYATEIICH.

Toku nocrosiunoit Harpy3ku LLUITT TOL-9 cocraBmnsior:

- Ab-1-33A;
- Ab-2 —24A;
- Ab-3 - 20A.

3HayeHUe TOKA CETH aBapUMHOTO OCBEIIECHUSI TI0 TaHHBIM YKCIUTYaTallHOHHOTO

nepconana st HIIT-1 u HIIIT-2 cocTaBnseT COOTBETCTBEHHO:
I aBap.oCBeIL.mnT.-1 =13OA,
I aBap.OCBEIILIIMNT.-2 =40A

3HaYeHUsI IMYCKOBBIX TOKOB U TOKOB YCTAaHOBHBIIHMXCS PEKUMOB PaOOTHI
DJIEKTPOJBUTATENIC aBapUMHHBIX MacjIOHAacocoB cmasku Typoun (AMH) w
ymiotHenus (AMHY) Bamo reneparopoB (TI) Ne 1-8 momydeHHble  myTem
ocImuIorpagupoBaHus Mpolecca mycka, IpuBeIeHbl B TadauIe 2.

OcumorpaMMbl  MyCKOBBIX TOKOB  DJIEKTPOJBUTATENICH TMPUBEICHBI Ha
pucynkax 1-16. IlomyueHHble B TMpoliecce oOcHWUIOrpagupoBaHus 3HAYCHUS
YCTaHOBHBIIUXCS TOKOB (lyc;) dI€KTpoABHraTeneil aBapuitHbIX MaclIOHAcOCOB, Kak
NpaBUIIO, HWXKE 3HAa4eHUH |y, npm paboTe >IIEKTPOABUIATENEH C pealbHON
MPOU3BOJUTEIBHOCThIO. OJTO OTIUYME OOBSICHSIETCS HECOOTBETCTBHEM PEKHMa
paboThl DJICKTPOJBHUTATENIE B XOJie OCHULIOrpadUpOBAHUS PEATLHOMY PEKUMY
paboThl TPU HCUE3HOBEHMHM TEPEMEHHOro Toka. JJs [mambHEMIIMX pacyeToB
NpUHUMAEM | paca=0,8%1,10p 51 murarens; HO IIPU IMPOBEPKE aNIapaTOB 3alIMTHI MUTAHUSA
DIIEKTPOJBUTaTEICH aBapUIHBIX MACIOHACOCOB CUUTAEM, UTO lpac=luom.on mmurarens. I3
TaOauIbl 2 BUJHO, YTO JBUTATEIU aBapuilHbIX MacioHacocoB AMHY TI' Ne 1-8
UMEIOT OOJIBbIIINE 3HAYEHUS MYCKOBBIX TOKOB, TO €CTh MX KPaTHOCTH IpeBbIIaeT 4
0.¢. JlaHHBIC 3HAYEHUS IMYCKOBBIX TOKOB HEJOMYCTHUMBI, TAK KaK MOTYT MPHUBECTU K
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BO3HUKHOBEHHUIO KPYTrOBOTO OTHS B SIKOPE W BIOCJEACTBUU K €TI0 pa3pyIICHHIO.
[IpyurHamMu OOJBIIUMX 3HAYEHUM MYCKOBBIX TOKOB MOXET SIBISATHCS OTCYTCTBHE
au00 HEBEpHbIE 3HAYEHUS IYCKOBBIX CONPOTHUBICHUM B UEMAX MNUTAHUS
ANeKTpoABUTraTeNne. JIns CHUKEHUs IyCKOBBIX TOKOB HEOOXOJMMO BBIOpAaTh U
YCTAHOBHUTH B LI€TIb MUTAHUS 3JIEKTPOJBUraTe]Ieil MyCKOBbIE COMPOTUBICHUS, MPHU
KOTOPBIX 3HAUEHHE KPATHOCTU ITyCKOBOTO TOKAa HE OyJeT npeBblaTh 4 0.€.

Haubonee ynoOHoW ¢opmoii aHamuza pabOThl MOTPEOUTENECH CHUCTEMBI
MOCTOSIHHOTO TOKa D3JIEKTPOCTAaHIMU SBJISETCA TOCTpoeHue rpaduka padoTh
CUCTEMbI MOCTOSHHOTO TOKA lyrp=) (f) 17 pexxkuma aBapHIHOTO IOJIy4acoBOIO
MCYE3HOBEHUS MEPEMEHHOTO HAIPSKEHHUS.

I'paduk lyp=) () 4718 pexxuma aBapHfHOTO IOTYyYacOBOI'O HMCUE3HOBEHHS
nepemeHHoro HampsikeHnus B cucteme CH nnsa Ab-1 npu nutanuu notpedureneit |
CI HIITT-1 npuBeaeH Ha pucyHke 17.

I'paduk lyp=) () 4718 pexxuma aBapufHOTO IOTYyYacOBOI'O HCUE3HOBEHHS
nepemeHHoro HamnpsikeHus B cucteme CH nnsa Ab-2 npu nutanuu notpedureneit ||
CI IIIT-1 npuBeaeH Ha pucyHke 18.

I'paduk lyp=) () 4718 pexxuma aBapufHOTO IOTYyYacOBOI'O HCUE3HOBEHHS
nepemeHHoro Hanpspbkenus B cucreme CH mnsa Ab-3 npu nutanum notpeOuteneit
HIIIT-2 npuBenen Ha pucyHke 19.

B toM cnydae, ecnu aBapuiiHO€ MCUYE3HOBEHUE MEPEMEHHOTO HaIPSKEHUS
MPOU30IIIO B IEPHOJI BHIBOJIA B PEMOHT Kakoil-nu6o u3 Ab, nutanue norpedureneit
MOCTOSIHHOT'O TOKa JIOJIKHO OBITh 00ecrieyeHo oT pe3epsupytoieit Ab.

I'paduk lyp=) () 418 pexxuma aBapHtHOTO IOTYyYacOBOI'O HCUE3HOBEHHS
nepemeHHoro Hanpsbkenus B cucteMe CH gns Ab-1(Ab-2) npu nuraHuu
notrpebuteneit | u |1 CII LIIIIT-1 npusenen na pucynke 20.

I'paduk lyp=) () 418 pexxuma aBapHtHOTO IOTYyYacOBOI'O HCUE3HOBEHHS
nepemeHHoro HampspbkeHus B cucreme CH ans Ab-3 npu nuranum notpeOuteneit
HIIIT-2 ot | CII AB-1 npuBeneH Ha pucynke 21.

HawubGonee TsokenbiM (pacdeTHBIM) PEKUMOM JJIsSi CHCTEMbI MOCTOSIHHOTO TOKa
ABIIETCS. PEKUM aBapUNUHON MOTEpH nepeMeHHoro Hanpsbkenus B cetu PYCH-6kB.
B »otoM cnywae mnpoucxomut obectounBanue Bcex ceknuii PYCH-0,4 kB.
BeneacTBue nocieqHero npoucxoauT 00ecToUrMBaHUE IEKTpOABUTaTeNIeld pabounx
MacjaoHacocoB nepeMenHoro Toka TI' Nel-8, BkitoueHrne aBapuiHBIX MAaCIOHACOCOB
CMa3Kd U VIUIOTHEHUS TIOCTOSHHOIO TOKA, BKJIIOUYEHHWE CETH aBapHUilHOTrO
OCBEILICHMSI. DIEKTPOJIBUTaTeIN aBapUHHBIX MAacJIOHACOCOB CMA3KU U YIJIOTHEHHMS
MOCTOSIHHOTO TOKa ITYCKAIOTCSl MO3[HEE 3a cueT paboThl B Hayaye BblOera arperara
rJIaBHOTO MaciioHacoca. [lyck aBapuiHBIX MaclIOHACOCOB YIUIOTHEHHUS F€HEPaTOpOB
npuHuMaeTcs yepe3 30 CeKyH]l MOcje Havajla aBapuilHOro pexuma, MaclIoHaCOCOB
CMa3Ku TeHepaTopoB - yepe3 IMuHyTy. B KOHIIE aBapuiiHOTO pekruMa HEOOXO0IUMO
o0ecrneynuTh BKJIOUYEHHE BBIKIIOUYATENsl ¢ HamboJiee MOIIHBIM 3JIEKTPOMAarHUTOM
BKJITIOUeHUs (pucynku 17-21).

Jlist mpoBepKu anmapaTta 3aliuThl BBoJa pabodero nutaHus u 6arapen Ab-2,
nuTarouel Harpysky nocrossagoro toka ot |CII IHIIT-1 no Tor4koBOMY pekuMy,
ABIIETCS PEKUM BKIIOUEHHUS BbIKItouarens ¥Y-110 ¢ 35eKTpoMarHuToM BKJIIOYEHUS
tuna [II19-46 B KOHUE pexuMmMa aBapuHOrO IMOJY4acoBOrO  paspsiia
akkymynsaTopHoir Oatapen (pucyHok 20). PacueTHbIM TOKOM il TPOBEPKH
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ammapata 3allUThl BBojga nuTaHus W Oartapen AbB-1(AB-3) B pexume

B3aMMOPE3CPBUPOBAHUS 110 TOIYKOBOMY PEXHMY, SIBISCTCS PEKUM BKIFOUCHUS
AMHY-3 (pucynok 21).
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3 XapakTepuCTHKH aKKYMYJISITOPHbIX OaTapeii

Ycranosnennsle Ha TOL] akkymynsaropusie 0atapen Ab-1 u Ab-2 tuna CK
OTHOCSITCS K THUIY aKKyMYJISITOPOB C TMOJIOKHTEIBbHBIMU S3JEKTPOJaMH OOJbLION
noBepxHocTH Tuna [lnanTte. YcranoBineHHas akkymysstopHas Oatapes Ab-3 tuma
OPzS orHOcUTCS K  aKKyMynasTopaM C  MaHIUPHBIMH  (TpyO4aTbiMHu)
MOJIOKUTEIIbHBIMU 3JIEKTPOJAMHU.

OCHOBHBIMH ~ TpeOOBaHUSIMH, TNPEABIBIIEMBIMH K  aKKyMYJISTOPHBIM
OaTtapesM, NUTAIOUUM NOTpeOUTENIed MOCTOSHHOIO TOKa JJIEKTPOCTAHIMN U
MOJICTAHILIUM, SIBISETCS BBICOKAS HAJEKHOCTb M CIIOCOOHOCTh AKKYMYJISITOPHOM
Oataped MMETb PacyYeTHYI0 €MKOCTh B PEXUME aBapUHHOTO pazpsga B TEUCHHE
BCEr0 CPOKa IKCIUIyaTalllH, a Takxke AauTenbHbiid (He meHee 20 j1eT) CpoK CiTyKOBbI.

OcHOBHBIMH (paKTOpaMH, BIMSIOUIMMU Ha D3JIEKTPUYECKUE NapameTpbl U
JUTUTETLHOCTh BO3MOXKHOM dKCIUTyaTalluu Oatapei, BIsSIOTCS

KOJIMYECTBO MaTepuaia B JIEMEHTE;
TOJILIMHA TUIACTHH;

PEXUM pa3psiia;

TeMIiepaTypa,

KOHIEHTpAIHS JIEKTPOINTA;
MOPUCTOCTH pabOYEro cios;
KOHCTPYKIIUS TUTACTHH.

Psin mpuumH orpaHUYMBAaET BO3MOXKHOCTH TIOJTHOT'O MCIIOH30BAHUS aKTUBHBIX
MaTepHalioB aKKyMYJIITOPA B YCIOBUSX peallbHOM dKCIUTyaTallUu.

Cynbdar cBuHIA, 00pa30BaBIIMICS BO BpeMs Ipoliecca pas3psiia, sBISETCS
HEMPOBOJHUKOM M YBEJIMYMBAET COINPOTHUBIICHHE AKTHMBHOIO Marepuaia IJIaCTHH.
Jpyroii NpUYMHONW HEMOJIHOTO HCHOJIb30BaHUS AKTUBHOTO MaTepualia sBISETCS
3aKymnopka TMop IUTACTHH CyJdb(aToM CBUHIA, NPENSITCTBYIOMUM Iuddy3un
AIEKTPOJIUTA.

EMKOCTh akkymyndTopa 0OpH YMEPEHHOM pEeXHME pa3psiga BO3pacTaeT
BMECTE C TOJIIIMHOMN CJI0sl aKTUBHOTO Marepuaia Mpu YCIOBUU €ro MOPHUCTOCTH, B
JOCTaTOYHONM Mepe OO0ecreyuBaroleld JOCTYI JJIEKTPOIMTa B IIyOMHY pabouero
cinosi. [Ipu BBICOKHMX CKOpPOCTSX paspsia €MKOCTh 3JEMEHTa NMPAKTUYECKU 3aBHCHUT
TOJILKO OT Pa3MepoOB IMOBEPXHOCTU IUIACTHH, TaK KaK 3JEKTPOJUT HE YyCHeBaeT
MPOHUKHYTH B MIOPHI TUIACTHH.

OO6nacTb NMPUMEHEHHUSI U OCOOEHHOCTH JKCIUTyaTallil CBUHIIOBO-KHUCIOTHBIX
AKKyMYJISITOPOB ONPENEISAIOTCS X KOHCTpYKIuen. Onpeensioniee 3HaUeHUe UMEET
THUT TIOJOKUTEIbHBIX TUIACTHH.

OneKTpoibl OOJIBIION MOBEPXHOCTU M3rOTABIMBAIOTCS M3 YHCTOIO CBUHIA U
JUISL YBEJIMYEHHS] TOBEPXHOCTH MPOPUIMPYIOTCA. AKTHUBHBIM CIOM HA IMjacTUHAX
oOpa3yeTcss U3 Marepuana IUIACTUHBI, OKHUCIEHHWEM IOBEPXHOCTH CBUHIA [0
JUOKCUAA CBHUHIA. AKKYMYJSTOPHI C TMOBEPXHOCTHBIMU IUIACTUHAMH COJIEPKAT
HanOOJIBIIYIO JIOJI0 CBHHIIA MO OTHOLIEHHWIO K aKTUBHOW Macce B CPaBHEHHUH C
APYTMMH TUIIAMU, YTO M ONpPEIENseT UX JOJITOBEYHOCTh. A Tak kK€ OHM 00JaJaroT
HAaUMEHBIIUM BHYTPEHHHM CONPOTHBICHHEM W HAWIYYIIUMH 3HAYCHHUSIMHU
pa3psIHBIX TOKOB KaK B UMIYJIbCE, TAK U MPU MOIy4acoBOM paspsiie. batapeu storo
THUIIA UMEIOT CPOK CIy>KObI He MeHee 20 JieT.
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[lanuupHas MoJg0XKUTEIbHAS TUIACTUHA — MOJIOKUTEIbHAS TJIaCTHHA, KOTOpast
COCTOMT W3 KOMIUIEKTa MOPUCTBIX TPYOOK, 3alOJHEHHBIX AKTUBHOM MAaccou c
TOKOOTBOJIOM BHYTpH. M3-3a KOHCTPYKTHUBHBIX OCOOCHHOCTEW aKKyMYJSTOPHI THUIA
OPzS mnpu oaMHAKOBOW €MKOCTH HMMEIT 0oJiee BBICOKOE BHYTpPEHHEE
COMPOTHUBJICHHE IO CPAaBHEHHMIO C AaKKymyjsTopamu Apyrux TumnoB. C apyroi
CTOPOHBI, MAaHIMPb MPENATCTBYET OIJIBIBAHUIO AKTUBHOM MACCHI, YTO yBEJIMYMBAET
MPOJIOHKUTEILHOCT, CPOKa JKCIUTyaTalliu JaHHBIX Oarapeit no 15-18 ner.
AKKYMYJSTOpbl C MNaHIUPHBIMU TIOJOKUTENbHBIMU JJIEKTPOAaMU B CHILYy CBOEH
KOHCTPYKIIMM HauMEHee TMPUTOIHbI sl pabOThl Kak B HUMITYJIbCE, TaK U MPHU
OOJBIIMX TOKAX MOJYy4acCOBOI0 pa3psja.

Temneparypa umeer 0oJibllioe BIUSHUE HA BETUYMHY eMKOCTH. [Ipn HU3KHX
TeMIiepaTypax BSA3KOCTb OJJICKTPOJUTA YBEIMYMBACTCS U  YXYAIIAETCS  €ro
HUPKYJIALMS B Mopax IulacTUH. BsA3kocTes anekrponuta HaunHasa ¢ 0°C cocraBiseT
30% ot HomuHanbHOM, u3MepeHHoM npu 20°C. DTUM OOBSCHSAETCS BaXHOCTb
NoJICp)KaHusl HOPMaJbHOTO TeMmmepatypHoro pexuma (+20°C) B momemieHUH
aKKyMYJISITOPHOM OaTapenu.

B panbueiimieMm 1npu  BbeiOope Ab, BHOBb yCTaHaBIMBAaEMbIX Ha
ANEKTPOCTAHLIUH, HE00XOAUMO PYKOBOJICTBOBAThCS pEKOMEHIAIUIMU
unpopmarmonnoro nucbma MIIT-03-2000 (3) «O 3akymnke CBHHIIOBO-KHCIOTHBIX
AKKyMYJIITOPOB 3apy0eKHOTO MPOU3BOACTBAa» /2/, B 4aCTHOCTH

- Ha DJIEKTPOCTAHIUAX CleAyeT MPUMEHATh OaTapen C MmIacTUHAMU OOJIBIION
noBepxHocTH Tuna «Ilnante» (o knaccudukanuu DIN — GroE);

- BbIOOp THUMAa aKKyMyJsTOpa JOJDKEH BBIMOJIHATBCA B  IIpolecce
MPOEKTUPOBAHHUS C YUETOM [apaMeTPOB HArPYy3KHU.

Cpoxk cnyx0bl akkymyisitopoB tuna GroE B cocraBe Oarapeit B pexxume
JUIMTENTLHOTO TOJ3apA/ia, IpU COOJIIOIEHUH JEHCTBYIOIIMX MHCTPYKIMH MO BBOJY B
HKCILTYaTalMIO U KCIUTyaTallui, COCTaBISIET HE MeHee 25 JIeT.

3.1  Onpenesienne (paKTHYECKOr0 BHYTPEHHET0 CONPOTUBJIEHUS
aKKYMYJSTOPHBIX OaTapei

OnpeneneHne  BHYTPEHHETO  CONPOTHUBIEHUS U BOJIbT-aMIIEPHBIX
XapakTepucTuk Ab mpou3BoaMIIOCH 10 METOAMKE, n3NoxeHHo# B /3/,/4/ ¢ momoribio
UCIIBITATEIbHOM YCTAHOBKH JUIsl MpoBeJeHus: onbiToB K3, mpuHImMNuaibHas cxema
KOTOpOM TMpuBeJeHa Ha pHUCYHKe 22. VYCTaHOBKAa COCTOMT U3 KOHTAaKTOpa,
BKJIIOYEHHOT'O IOCJEJI0BATEIbHO, C JBYMSI aBTOMATHMYECKHUMHU BBIKIIOYATEISIMHU,
UMEIOIIMMHA ~ HE3aBUCUMBIE pACUENUTENH, HW3MEPUTEIbHOTO IIyHTa, MyJbTa
yIOpaBICHUs, LENEH perucTpanuu HamnpspkeHus Ha BeiBogax Ab, mmuax HIIIT u
U3MEpPUTETILHOM IIyHTE. 3HAYEHUS H3MEpSAEMbIX MMapaMEeTPOB PErUCTPUPOBAIHUCH
uuppoBeiM  peructpatopom  bUM-1141. Jlna omnpeaeneHuss BHYTPEHHETO
conpoTuBieHuss Ab mpoBeaeHbI Ba OMbITa MEKITOIIOCHOTO MeTajnyeckoro K3:

OIIBIT MEXITOJIFOCHOro Metaindeckoro K3 na mmuax HIIIT;

OMBIT MEXMOoNocHoro Metamuyeckoro K3 wa mmuax LT ¢
BKJIIOUEHHBIM B 11eb K3 n1o6aBouyHbIM conmpotuBieHueM R,,6=0,19 Owm,
orpaHudMBarouuM 3Hauenue Toka g0 1000 A.

Bxmtouenne unenu Ha K3 nOpou3BOIMTCS KOHTAaKTOPOM, OTKIIOYEHHE —
ABTOMATUYECKUMHU BBIKIIOYATESIMU 1O KOMaHJE C IyJlbTa YIPaBICHUS C
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Bbiiepkkoi Bpemenu — 1,=0,1c. BriOpanHoe Bpemsi 1y TO3BOJISIET MOJYYHUTh
ycTaHoBuBIIMicsS npouecc K3 He u3meHsis ycTaBOk BpeMEHH cpaldaThIBaHUS 3aIUThI
nenu BBoaa nuraHusa LIIIT v npou3BOAUTH ONBITHI B YCIOBHUAX JAECUCTBYIOLIErO
HIIIT. CxemMa BKIIOYEHHS HCHOBITATENIBHOW YCTAHOBKM NIPU  ONPENEIICHUU
BHYTPEHHETro conpoTuBieHus Ab npusegeHa Ha pucyHke 23.

PesynbpraThl npoBenenus onbiToB K3 npuseaeHs! B Tabnuiie 3 U HA pUCYHKAX
24-30.

3HaueHUEe BHYTPEHHETO CONpOTUBIECHHS ADbB mnpu 3ToM omnpenensercs 1o
bopmyie:

RBHz (U2—U1)/(|1—|2), OmMm (31)

rae Ui, U, — Hanpsbxenue Ha BoiBogax Ab npu Toke meraminueckoro K3
u Toke K3 ¢ 106aBouHbIM conpoTuBieHueM, B;
l1, I, —Tox meTammueckoro K3 u Tok K3 npu BKiItOUeHHOM B 1LIeTTh
100aBOYHOM COIPOTUBIICHHH, A.
B pesynbrare mpoBeAEHHBIX 3KCIEPUMEHTOB OBUIM TMOJIYUYEHBI CIIETYIOIINe
3HAYEHHUS BHYTPEHHUX cONpoTuBieHuid Ab:
AB-1 CK-28 (106511.), Ry Ap-1=22,02 MOM
AB-2 CK-20 (106511.), Ry Ap-2=27,56 MOwM;
AB-2 100PzS1000 (10451.), Ry ap-3=25,17 MOwm;

BonbT—aMnepHble XapaKTepUCTUKHN aKKYMYJISITOPHBIX OaTapei, Moly4YeHHbIE B
pe3ysbTaTe MPOBEACHHBIX IKCIIEPUMEHTOB, TPUBEACHBI HAa pUCyHKax 31-33.

[Ipy  HOMUHANBHOH  €MKOCTH, B  COOTBETCTBUM C  3aBOJICKUMHU
XapaKTepucTUKaMu, akkymyistopHas Oartapes tuma CK-28, cocrtosimas u3z 106
AJIEMEHTOB, UMeeT BHyTpeHHee compotuBieHue R;,;=20,5 mOMm. Ab tuna CK-20,
cocrosimasi u3 106 snemMeHTOB, UMeeT BHYTpeHHee compoTtuBieHne R,,=26,5 MOwM.
To ectp dakruueckue BHyTpeHHUE comnpoTuBieHuss Ab-1 u Ab-2 npeBbimaoT
HOMUHAJIbHbIE OPUEHTUPOBOYHO HA /% 1 5% COOTBETCTBEHHO.

[Ipy  HOMUHANBHOH  €MKOCTH, B  COOTBETCTBUM C  3aBOJICKUMHU
XapaKTepucTUKamMu, akkymyistopHas Oatapes tuna 100PzS-1000, cocrosimas us
104 AJIEMEHTOB, UMEET BHYTpPEHHEE CONPOTHUBIICHHE R:x=29,12
MOM. To ectb (akTHueckoe BHyTpeHHee conpoTuBieHue Ab-3 MeHble
HOMUHaNIbHOTO Ha 15%.

3.2 Omnpeaesenue GakTHYECKOI Pa3pAAHON eMKOCTH AKKYMYJIATOPHBIX
Oarapei

Omnpenenenue (HakTUYECKON pa3psiAHON €MKOCTH aKKyMYJISTOPHBIX Oatapeit
AB-1, AB-2 u AB-3 nmpoBOAMIOCH IKCIUTyaTAl[HOHHBIM TEPCOHAIOM CTAHIIMHA B
COOTBETCTBHH C TPCOOBAHHMSIMH M [0 METOAHMKE, U3JI0KEeHHBIX B /3/,/4/.

Paspsia mpoBOaMIICS TOKOM JI€CATHYACOBOTO pa3psaa leio:

CK-28 — |C10=100,8 A;

CK-20—10=72 A;
100PzS 1000 — I 0=100 A.
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B mpouiecce paspsiia oCyHIeCTBISUICS MOCTOSHHBIN KOHTPOJIb HANPSKEHUs Ha
BbIBOaX Ab, HampshkeHHs Ha KaXIOM DJJIEMEHT€ W KOHTPOJb IUIOTHOCTH
ANEKTPOJIUTA B DJIEMEHTAX.

KonTtponenubiii pa3psa Ab-1 Obul mpekpamien depe3 8 yacoB 50 MUHYT 1O
bakTy cHWKECHUs HanpspkeHus Ha 46 snemente 1o 3Hadenus 1,8 B/aa. Dro roBopur
o ToMm, yto Ab nmeer daxtuyeckyro paspsaHyr0 eMKocTb He MeHee 87%Ciouon-
3HauyeHUs HANPSHDKEHUH U MJIOTHOCTHU 3JIEKTPOJIMTA KaXJA0r0 3JIEMEHTa, U3MEpsieMble
npu npoeneHuu paspsana Ab-1, npusenensl B Tabnuuax 4 u 5. B nporecce paspsiaa
AB-1 oTmMedeHbl Takke HU3KUE YPOBHU Yy HanpsbKkeHu y anemeHToB Ne 47;78;121 u
3HAYUTENBHBIA Pa30pOC HAMPSKEHUN HA DIIEMEHTAX.

KouTtponeHubiil paspsn Ab-2 61 mpekpanieH depe3 9 yaca 45 MUHYT 1O
bakTy cHWKEHUs HanpspkeHus Ha 87 anmeMente o0 3Hadenus 1,8 B/3a. Dto roBopur
o ToM, uTo Ab umMmeer ¢akTHuecKkylo paspsAHyl0 eMKocTb He MeHee 97% Cigyou-
3HaueHUs HANPSDKEHUH U MJIOTHOCTHU 3JIEKTPOJIMTA KAXI0r0 3JIEMEHTa, U3MEpsieMble
npu npoBeneHuu paspsana Ab-2, npusenensl B Tabnuuax 6 u 7. B nporecce paspsiaa
OTMEUEH 3HAYUTEIBHBIM pa3Opoc HampsKeHW Ha snemeHTax. M3 moaydeHHbIX
JaHHBIX BUJHO, YTO HauOoJIee OTCTAIOUIUMU JIEMEHTaMU SBJSI0TCA dieMeHThl No4l;
52; 70; 71, 78; 79; 99; 105.

KonTponbhsiit pazpsa Ab-3 6su1 npekpaien yepe3 10 yacoB. 1o roBopuT 0
ToM, 4yTo Ab umeer ¢akTuueckyro paspsanHyro eMkocTb He MeHee 100%C;g,oy-
3HauyeHUs HANPSDKEHUH U MJIOTHOCTHU 3JIEKTPOJIMTA KAXI0r0 3JIEMEHTa, U3MEpsieMble
B IIpoliecce paspsjia MpuBeAeHbl B Tabauax 8 u 9.

Jlnst ynyuiienust pakTHUECKUX MapaMeTpoB aKKyMYJISITOpHBIX OaTapeit Ab-1 u
AB-2 Heo06Xx01MMO HCKITIOYUTH U3 COCTaBa Oarapeil OTCTaronue 3eMeHThl. JloBecTH
IUIOTHOCTh 3JIEKTPOJIMTAa B OTCTAIONIMX JJIEMEHTAaX JI0 3HA4Y€HHsl, HOPMUPYEMOM
3aBojioM marorosuteieM - 1,24+0,01 xr/n npu +20°C. [Ipy HU3KHX WM BBICOKHUX
TeMIiepaTypax CleAyeT YUYUThIBaTh KOPPEKTHUPOBOUYHBIN dbakTop, KOTOPBIH
coctaBisieT 0,0007kr/n Ha kaxnapiid °C. [IpoBecTH TPEHUPOBOYHBIA UK «Pa3psii-
3apsAI» C OTCTAIOMIMMH 3jeMeHTamu. Eciu mocne mpoBeaeHUs TPEHHUPOBOYHOTO
HUKIA «paspsi-3apsia» y HUX He HaOmomaercs yiaydileHus (aKTHYeCKUX
napamMeTpoB, TO HEOOXOJUMO OKOHYATENIbHO BBIBECTH W3 JKciutyaTanuu. [locne
MPOBEJICHUS TaHHBIX PEKOMEHJAM HE0OX0AMMO MPOU3BECTU KOHTPOJIBHBIN pa3psij
AB-1 u AB-2 TokOM AecsATHYAcOBOIO pazpsia I OnpeaesieHus UX (PaKTUYECKUX
€MKOCTEH.

3.3 IIpoBepka 10CTATOYHOCTH EMKOCTH AKKYMYJISITOPHOI OaTapen

Emkocth O6atapen BeIOMpaeTCs UCXOs U3 TpeOoBaHUI oOecTieueHus MUTaHUs
norpeduTeneid B pekXUME aBapUMHOrO IMOJIYy4yacoBOTO pa3psna ¢  y4YEeTOM
BO3MOKHOCTH OOECTICUEHHUsI BKJIIOYCHHS TOJYKOBON HArpy3KH B Hadalie U B KOHIIC
aBapuiiHOTO pexuma. [Ipu 3ToM cuutaem, 4To:

HanpsOKEHUE Ha KakaoM d1emMerTe Ab B koHIe paspsana He meree 1,8B;
eMKOCTh B KOHIIE cpoka dkcruryatanuu (201meT) cocTaBisieT HE MEHee
80% HOMUHAJILHOIA;
HanpsbkeHne Ha muHax [IIIT B KOHIE aBapuWHOTO MOJYy4acOBOTO
paspsina He Huke 85%Unom = 187 B, HanpsikeHue y notpeduTteneil - He
ke 80%Unom = 176 B /6/;
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HapsDKeHUE Ha 3a)XUMax JJIEKTPOABUTATENe BO BpeMs NEPEXOIHOI0
aBapuUHOTO pekuMa 10 5 cek He Hmke 75%UnomM=165B (myck
anekTpoaBurarens)/6/;

- pacueTHasi TeMIepaTypa 3JIeKTpoIuTa B akkymyisitopax - +20°C;
B HayaJie pexxuMa aBapuiHOrO MOJIYy4acoOBOT0 pa3psiia IUT MOCTOSHHOTO
TOKa TMOJy4YyaeT MHUTaHHEe OT pabOYMX 3IJIEMEHTOB AaKKYMYJISTOPHOMN
Oatapew,
B KOHIE pEeXMMa aBapUHHOrO MOJYy4acOBOTO pa3psiia AJIEMEHTHBIM
KOMMYTaTOpPOM BBEJIE€HbI B pabOTy BCE JOMOJIHUTENIbHBIE 3JIEMEHTHI
aKKyMYJISITOPHOM OaTapen.

YdauThIBas TO, YTO BBIBOA B PEMOHT Kakoil-mnbOo u3 Ab, 3apsim wim peMoHT
nenu BBoja pabodero mwmraHus IIIT sBnsgtorcs BHOMHE  peambHBIMU
AKCIUTYaTaIllHOHHBIMH peKUMaMU C BO3MO>KHBIM POAOKATETHHBIM
WCIIOJIb30BaHUEM Lenerd B3aumopesepsupoBanus IIIIT, a Takxke T10, 4TO
OJTHOBPEMEHHO C JTUM, BO3MOXXHO aBapUHHOE HCYE3HOBEHHE IIEPEMEHHOIO
HANPSOKEHUST B CUCTEME COOCTBEHHBIX HYXKI, TOCTaTOYHOCTh eMKOocTH Ab momkHa
ObITH 00€ecTeueHa B CIASAYIOMUX PEKUMAX:

B HOpMaJIbHOM pexkume paboThl Ab 1 1ierneil BBo1OB paboyero nuTaHus
IIIT (6e3 yueta B3auMOpe3epBUPOBAHNS);

npu  BbIBOJE M3 paboTel  Kakoi-mubo u3 Ab (¢ yderom
B3aMMOpE3EPBUPOBAHUS M  TpeOOBAaHWUU  HAJEKHOCTH  MUTAHUS
NOTpeOUTENICH B aBAPUIUHBIX CUTYAIIUAX).

Br160p emkoctu 6arapeu tuna CK ocymiectpisercs mo ¢popmyie:
N>1,2% (Ipaca ), (3.1

rae 1,2 —xkosdduuuent yuutsiBaroniuii crapenue Ab,
| pacu — TOK yCTAHOBHUBILIETOCA IOIY4acOBOI0 pas3psna, A,
]  —nmomycTuMas Harpyska aBapuitHOTO paspsina, A/N
(B coorBerctBuu ¢ nanupiMu BHUAW nns Ab tuma CK).
[Monyyennsiit mo (3.1) Homep AB okpyrisercs mo Onmkaiimiero OONBIIETO
3HAYEHUS.
Hns Ab tuma CK-28 B coorBercTBUM ¢ TpaduKOM HArpy3ké |uap,=f(t)
pucyHok 17 wu (3.1):
N > 1,2x(509/24 ) =25,4,

yT10o cooTBeTcTBYeT Ab Tna CK-28 emkxocThio necarudacoBoro paspsiga 1008
Al4. CnenoBatenbHo, ycraHOBieHHas AB-1 o0nagaer M0CTATOYHON pPacYETHOM
€MKOCTBIO  TOJIbkO  0e3  ywyera  B3aumopesepBupoBanusi. C  yyeTom
B3aMMOPE3EPBUPOBAHUS JIOCTaTOUHAsI pacueTHast eMKocTh Ab-1 oGecnieunBaThest He
oynaer (pucynok 20).

Hns Ab tuma CK-20 B cooTBeTcTBHM € TpadMKOM HArpy3KH |yuamp=1(t)
pucyHok 18 wu (3.1):

N > 1,2x(289/24 ) =14,4,
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y1o cooTBeTcTBYeT Ab THna CK-16 eMKOCThIO JecITH4acoBOro paspsiaa 576
Al4., Takum oOpaszom ycrtaHoBieHHass AB tuma CK-20 ob6magaeT g0CTATOYHOM
pacyeTHOM €eMKOCThbIO TOJBKO Oe3 ydera B3auMopesepBupoBaHus. C ydeTom
B3aMMOpPE3EPBUPOBAHUS JOCTATOYHAS pacueTHasi eMKocTh Ab-2 obecnieunBaThCs He
oynaer (pucynok 20).

B cooTBeTCTBUU € 3aBOJACKUMHU pa3psIHBIMU XapakTepucTukamu, ans Ab-3
tuna 100PzS-1000 nonmycTUMBIA — yCTAHOBHUBIIMMCS — pa3psAgHbII  TOK P
MOJy4acOBOM aBapUWHOM pEeXUME paspsiia 10 Hampspkenus 1,8B/an cocraBisier
|,=537A.

N3 rpadukoB HArpy3ku lharp=1 () (pucynkum 19,21) BuzgHO, uTO
ycTaHOBHBIIasics Harpy3ka AB-3 B pexxuMe aBapuifHOTO MOJTYy4acoBOTO paspsiia npu
nutanun notpeduteneit IIIIT-3 (6e3 ydera B3aUMOpE3CpBUPOBAHUS) U IPH
nutanun  notpedbutenet IIIIT-3 w | CHII HIIT TIHY (c yuerom
B3aMMOPE3EPBUPOBAHNA) COCTABIACT |pau.=475A U |1yce.=983A COOTBETCTBEHHO.
CnenoBarenbHo, eMkocTH AbB-3 noctaTtouno mjs nutanust norpedurenet 1II1T-2 B
peXHME  aBapMMHOIO  TMOJIy4acoBOro  paspsja  TOJIbKO  0e3  yuyera
B3aMMOpE3EPBUPOBAHUS.

[IpoBepka ycranoBieHHbIX Ab-1 u AB-3 Mo ypoBHSM HampspKeHUS MPU
TOJIYKOBBIX HArpy3Kax OCYILIECTBISIETCS B COOTBETCTBUH C TPAGUKOM |yurp=1(t)
pucyHok 21:

- B Hauaje peXKMMa aBapUMHOIO MOJY4acOBOrO paspsjia MpU 3HAYEHUU

[,=1937A (npu ycinoBuu, uYTO B pPabOTy BBEICHBI  BCcEe pabouue
anemeHThl AB-1 u AB-3), Hanpsbkenue Ha mmHax LII1T-1 coctaBut 170
B npu nutanuu ot Ab-1 u 172 B na muuax HIIIT-2 npu nutanuu ot
AB-3;
B KOHIIE peXUMa aBapUMHOrO MOJIy4acOBOTO pa3psia MpU 3HAYCHUU
[,=1423A (mpu yciioBuH, 9TO B pabOTy BBEICHBI Bce dyeMeHThl AB),
Hanpspkenue Ha muHax LIIIT cocraBut 195B npu nutanuu ot Ab-1 u
210 B npu nutanuu ot Ab-3.

[IpoBepka yctaHoBieHHOW Ab-2 Mo ypoBHSIM HampspKEHHs! MPU TOJTYKOBBIX
Harpy3kax OCYILIECTBIAETCSA B COOTBETCTBUH C IpaGukoM ly.,=f(t) pucynox 20:

B Hayajle pekuMa aBapUHHOTO MOJIy4acOBOIO paspsijaa NpH 3HAYCHUU
[,=1023A (mpu ycinoBuu, uTO B pPabOTy BBEICHBI BCcEe pabouue
anteMenThl AB-2), nanpspkenune Ha muHax LIIT-1 cocraput 189 B;

B KOHIIE peXUMa aBapUMHOrO MOJIy4acOBOTO pa3psia MpU 3HAYCHUU
[,=1238A (npu ycimoBuH, 4TO B pabOTy BBEICHBI BCe 3iieMeHTHl AB),
Hanpspkenue Ha muHax HIIIT cocrasut 211 B.

CrnenmoBarenbHO, B PEXKUME MAKCHUMAJIBHOM TOJTYKOBOW HArpy3ku IpH
nutauun ot AB-1(3) B Hawane aBapUHOTO MMOJY4acOBOIrO paspsia He
oOecrnieunBaercs TpeOyeMblil ypoBeHb HamnpsikeHust Ha muHax IITT-1 u HIIT-2.

Hns  crabunuzauuu HanpspbkeHuss Ha mumHax T pexomengyercs
UCIIOJIb30BaTh B IENSAX BBOJOB pabouero nurtaHuss or Ab B3aMeH 3JIEeMEHTHBIX
KOMMYTaTOpOB, TPaH3UCTOPHBIC ycTpoicTBa crabmnusanuu Hanpsokenus (Y TCII-
M), mNOpUMEHEHHE KOTOPBIX TAaK)Ke IMO3BOJIIET OTKa3aThCsd OT MPUMCHCHUS

JOIIOJIHUTCIBHBIX 3JICMCHTOB aKKYMYHHTOpHOﬁ 6aTapeI/1.
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3HaYE€HWE PACUYETHOro paspsaHOro toka st Ab, B 1ienu nuTtaHust KOTOPOH
npeamnoaraercs ucnonb3zoBanue Y TCII-M, onpenensercs no ¢popmyse:

I A5=1,25%] yacq (3.2
r1€ |pacy — TOK YCTAaHOBHMBIIETOCS aBAPHMMHOTO MOIY4acoBOro paspsaa, A

CornacHo (3.2) mis Ab npu muranuu Bcex motpedoutenei LT T'ILY B
PEeKHMME aBapUIHOI'O TI0JydacoBoro paspsiaa ot oaHoi u3 Ab (Ab-1 unu AB-2):

[ 45=1,25%798=997 A.

[Ipu BBIOOpE THTIAa U €MKOCTH BHOBb YCTAaHABIMBAEMBIX AKKYyMYJIATOPHBIX
OaTapeil pyKoBOJCTBYyeMCsl TpeOOBaHUSIMH, MPEabsBIIeMbIMU K ADB, KoTOpBIE OBLITH
OTMHCaHBI BBIIIIE.

KonuuectBo pabouux snementoB Ab onpenensercs no ¢popmyne:

rae Uy —Hanpsbxkenue Ha muHax HIIIT;
U 3. —HampsbkeHue Ha asieMenTe Ab B pexxume noazapsia.

B coorBerctBuM ¢ TexHW4eckumu ycinoBusmMu s Ab  tuma  GroE
npousBozacTBa KoHiepua EXIDE Technologies /7/ nns nmuranus [CII HIIIT-1 u
[ICII IMIIIT-1 npu AaHHBIX YCJIOBHUSX MOTYT OBITb TNPUMEHEHBI JIBE

akkymyistopubie 6atapen tuna 13GroE-1300 eMKOCThIO JecATHYacOBOrO pazpsiaa
1300A/q.
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4 Onpenenenue 3HaYeHU TOKOB MeTAJLUIMYECKHUX M TyTOBbIX
KOPOTKHMX 3aMbIKAHUM

CpaBHEHHE 3HAYCHHMI TOKOB METAJUTMYECKUX KOPOTKMX 3ambikanuii (K3),
IIOJyYEHHBIX B XOJ€ MHOIOYMCJIEHHBIX OIIBITOB IIPOBOAMMBIX Ha psle
AJIEKTPOCTAHLUM U PACYETHBIX TOKOB, IOKA3bIBAET, YTO PACYETHOE 3HAYCHHE TOKA
K3 na 20-30% Bbilie OMBITHOrO. JTO OOBACHIETCS HETOYHOCTBHIO OIpPEICICHHUS
3HAYEHUU COIIPOTUBIICHUN JJIEMEHTOB LIENIA UM HEBO3MOXHOCTBIO TOYHOIO YyyeTa
CONPOTUBIICHUI KOHTAKTHBIX coenuHeHui. [Ipum mporexkanuu no nenu toka K3, B
MECTE KOHTAaKTa BO3HUKAKOT CWIIbI, CTPEMSIUUECSH OTTOJKHYTh KOHTaKTHUPYIOLIHE
IIOBEPXHOCTH Jpyr oOT apyra. llpm 3TOM compoTuBieHHE B MeECTE€ KOHTAKTA
YBEJIMYMBAETCS, YTO NPHUBOJMT K CHWXEHHIO 3HaueHUs Toka K3. Tak kak yder
yKa3aHHBIX BbIIIE (DAKTOPOB pAaCUETHBIM IyTEM HEBO3MOXKEH, TO IJIsi MOJyYEHHUs
JOCTOBEPHBIX PE3yJlbTaTOB 3HauYeHH TOkoB Metauimdyeckoro K3 wa TOL-9
npoBoawinch onblTel K3 ¢  nomompl cnenuanbHOW — ycTaHOBKU. (Cxema
MTOAKJIFOUEHHS UCTIBITATEIbHONM YCTAaHOBKHU I MpoBeneHus onbiToB K3 mpuBeneHa
Ha pucyHke 34.

[Ipu npoBenenun omnbsiToB K3 B 1ienu BBOja paboyero MuTaHus U B LEMSIX
npucoenqunennit IIIIT, nwuranue mnotpedureneit LIIIT ocymecTBasiaoch oOT
pe3epBUpYOLIEH AB. HcnerrarenbHas YCTaHOBKa  pacnojaraiach B
HernocpeacTBeHHoM 6nu3octu ot LITIT.

Pesynbratel npoBenenust onbiToB K3 Ha mmuax IIIIT-1, IIIIT-2 u uenwu
B3aMMOPE3EPBUPOBAHUS MEX]ly HUMU, MPUBEICHbI B Tabiulle 3 U HA pUCYHKax 24-
30.

Onpenenenue 3HA4YCHH TOKOB MeTauMueckux K3 B OCTaIBHBIX LEMAX
nutanus norpedureneit LIIIT-1 u LIIIT-2 npoBoaunock pac4eTHBIM My TEM.

B cootBercTBuM ¢ /8/ Tok MeTaymnueckoro kopotkoro 3ambikanus (K3) B cetu
MOCTOSIHHOT'O TOKA, MUTAIOLIENCs OT aKKYMYJISITOPHOM Oatapeu, onpeenseTcs 1o
bopmyie:

IK.M.=(EpaC'-I X n)/(Ra6+RK3)1 (41)

rae  Epa=1,93 B — pacuetnas 3/]C ogHoro snemenra,
N — KOJIMYECTBO paboUYuX 3JIEMEHTOB OaTapew,
R.s — BHYTpEHHEE CONPOTUBIICHUE aKKyMYJISITOpHOU OaTapen, MOwM;
Ry; — CONpOTHUBIIEHNE TSN KOPOTKOTO 3aMbIKaHus, MOM.
ConpoTuBIIeHHE TMPOBOJIOB, KaOelel M IIUH MOXKET OBITh PACCYUTAHO IIO
dbopmyie:
R=p x L x 10%S, (4.2)

re  p — yaelsHoe comporusierue (1t Menu p=0,0172 Omxnmm?/m, ast
amromunus p=0,0283 OM><MM2/M);
L — niuna, M;
S— ceuenmue, MM-.
JlaHHBIC TIO0 MapkKaMm, CEUeHHSIM U JUIMHAM TIPOBOJOB U KabOeleH,
UCIIOJB3YEMBIX B CUCTEME IMOCTOSSHHOI'O TOKa, MPEAOCTaBICHBI KCIUTyaTaIl[HOHHBIM
MIEPCOHAJIOM.
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Kak rmokaszamu MHOro4ucieHHble 3KcnepuMeHThl /9/, Merammndeckoe K3
BO3MOXHO TOJBKO B CIydae €ro CrenualbHONH MOJATOTOBKU C MOMOIIBIO OOJITOBOrO
coeMHEeHUs NMPoBOAHUKOB. Hanboee BepostHeiM BugoMm K3 sBisercs nyrooe. B
coorBercTBUM ¢ /10/ Hambonee BEPOSITHOE CPEAHEKBAIPATUYHOEC 3HAYCHUE TOKA
nyroBoro K3 MoxeT ObITh OnpeiesieHo mo Gpopmysie:

IK.L[.Cp = IK.M X KZ[.Cp 1 A (43)

rane |, — 3HaueHwe Toka Metasuinyeckoro K3, A;
K, cp — KOG OUIUEHT BIUAHUA AYTH, ONIpeAeseMblil u3 rpaduxa
K,=f(Rx) Ha pucynke 35 1o KpuBoii 2 JIjisl COOTBETCTBYIOIIIETO
3HaueHus R,.

Haubonee BeposTHOe aMIIUTyJAHOE 3HayeHHWe Toka gyrosoro K3
omnpezenseTcs no Gpopmyie:

IK.L[.a = IK.M X Kz[.a. 1 A (4'4)

rie K., —xoadduuueHT BIusHUSA 1yTy onpenensieMblil u3 rpaguka
sapucuMocTH K, =f(R,) Ha pucynke 35 1o kpuBoi 1 s
COOTBETCTBYIOIEr0 3HAaUeHUS R.

HeoOxonuMocTh 3HaHUSA CPEIHEKBAIPATHYHOIO M aAMILIUTYJIHOTO 3HAYEHUH
TOKOB JyrOBOTO 3aMbIKaHUS OOBACHSIETCS TEM, YTO pa3IUYHble 3alllUTHbIC
YCTPOICTBa pearupyroT Ha mnpotekanue Toka K3 mo—pazHomy: mpeaoXpaHUTENu U
pacuenuTenu ¢ o0paTHO 3aBUCHUMOM XapaKTEPUCTHUKON BpeMEHU cpabaThIBaHUS
pearupyroT Ha CpPeAHEKBAAPATHYHBIC 3HAUYCHUS, & MAJOMHEPLIMOHHBIE MITHOBEHHBIE
pacUENNTENId Ha AMIUIUTY IHBIE.

OnbITHRIE U pacUYETHBIE 3HAYEHHUS TOKOB METAIMUECKOro u ayrosoro K3 B
cucteme nocrosinaoro Toka TOII-9 npusenenst B Tabmnuie 10. Bennuuns Tokos K3,
NpUBEACHHbIE B JaHHOW TaOJMIle paccuuTaHbl aiisg Bcex npucoeauHenuit HIITT-1
npu npotekanuu Toka K3 ot Ab-1 u AB-2. [{na IIIIT-2 npu nporexkanuun Toka K3
or Ab-1 u AB-3 no mepBoil COOpKM WM TIEPBOrO pacHpeieTUTEILHOTO IIUTa
KaXJI0r0 U3 MPUCOEIUHEHUM.
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5 IlpoBepka XapaKTepPUCTHK 3aAIIUTHBIX alllIapaToOB

AnmnapaTsl 3alIUThl, YCTAHOBJICHHbIC B LIETH BBOAA pabO4yero U pe3epBHOTO
nutanusd U B uensax npucoeauHeHui HIIIT, noipkHBL yIOBIETBOPATH CIIEAYHOLIAM
TpeOOBAHUSM:

HOMHUHAJIbHOE HaNpsDKeHHWE armapata JODKHO ObITh HE MEHee
HOMMHAJIBHOI'O HAIIPSKEHUS CETH,

HOMHUHAJIbHBIA TOK 3alIMTHOrO amnmapara JA0JDKeH ObITh HE MEHEe TOKa
JUIUTEIIBHO BO3MOKHOM Harpy3Ku CeTH,

- pacUeNnuTeNny 3aUIUTHBIX anmnapaTtoB AOJKHBI OBITh HAZEKHO OTCTPOCHBI
OT UBIUIIHUX cpabaTblBaHUM IIpU JOMYCTUMBIX Uil CETU U
norpeduTesei pexumax padoThl (yCK AIIEKTPOABHUraTelNeH, BKIIOYCHUE
AJIEKTPOMArHUTOB BKIIFOUCHHUS BBIKJIIOUATEIICH);

- paclenuTeNy 3alllUTHBIX annapaTtoB JOKHBI O00eCnedYrBaTh HAJEKHOE
OTKJIIOYEHHE LENHU MPU BCEX BUJAX METAIUIMYECKHX M AyroBbix K3 B
3alIMIIAEMBIX YYaCTKaX CETH 32 MUHHUMAJIbHO BO3MOJKHOE IO YCIIOBUSM
CEJIEKTUBHOCTH BpeEMH;

J0JKHA OOECIeYUBaTbCA CEJIEKTUBHOCTh JCHCTBUS MOCIEI0BATEIHHO
YCTAHOBJICHHBIX allllapaToOB 3allUThl IPU MUHHUMAJIBbHOM BpPEMEHHU
OTKJIFOYEHUSI MECTA IIOBPEKICHUS,

anmapar 3aluThl JOJDKEH oO0JajaTh JOCTATOYHOW OTKIIOYarolen
CIIOCOOHOCTBIO, DIEKTPOAUHAMHYECCKON U TEPMHUYECKOH CTOMKOCTHIO K
nencTBrio TokoB K3.

[Ipu onpeneneHnn XapakTEPUCTUK 3alIUTHBIX alapaToB BBOJOB paboyero u
pesepBHoro nutanus T cienyer yunteiBath, uto K3 B 1enu BBOAA MUTAHUS WU
Ha muHax IIIT wm pexum aBapuitHOrO mnoxydacoBoro paspsaa Ab wmoryr
BO3HUKHYTH B JIIOOOW MOMEHT, B TOM YHUCJI€, W BO BPEMs BBIBOJA B PEMOHT OJHOMU U3
ADB i1 B MOMEHT pEMOHTA LIETIH TUTAHUS.

5.1 3ammra BBOAOB padouero u peseppHoro nuranus LIIIT -1 u HIIIT-2

B memnsax BBomoB pabouero mnumrtaHus Ab-1 u  Ab-2 wucnonssyrorcs
apromatudeckue BbikaodaTenn Thna ABM-10C ¢ |opac =1000A, umerommx
Mpeesibl PeryJupOBaHUsl YCTaBOK TOKa Ha IMKaJle 3aMEIJICHHOTO cpaOaThIBaHHUSI
1500-2000A, a Ha mikane mraoBeHHoro cpabateiBanust 8000-10000A.

B menu BBoma pabouero murtaHus AbB-3 Hcmonb3yeTcss aBTOMAaTHYECKHI
BeIkIt04aTens Tuna ABM-10C c |yov pac. =800A, nMeromero npeaeis! peryupoBaHus
yCTaBOK TOKa Ha Imkajie 3ameniieHHoro cpabarteiBanus 1000-1600A, a nHa mikane
MrHoBeHHoro cpabatsiBanusi 6000-8000A.

JlaHHBIE BHIKJIIOYATEIN BRIHOCHOM 3aI[UTON HE OCHAIICHBI.

B coorBerctBuM ¢ /8/ HOMHHANIBHBIH TOK MaKCHMaJIbHOI'O PACLEIUTEIIS
Beikrouateisi ABM-10C npw HauMEHBINICH YyCTaBKE Ha IIKaje pacICIUTEIs
3aMEIJICHHOTO CpadaThIBaHUS OMPEIEIAETCS 10 GopMyIie:

I HOM.pacL. 8 1133 Ipacq, (5'1)
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rae | pacy, — HAMOOIBIIMI PACUETHBIN TOK JJIUTENBHON HATPy3KH, A.

[Tpu HanbobIICH yCTaBKe HA IIKAJE pacUEMUTeNs 3aMeIJICHHOTO
cpabaThIBaHU

I HOM.pacH. 8 Ipacq, (5'2)

Tok cpabGaTeiBaHUSI MTHOBEHHOT'O paCLENUTENS ONpeessieTcs o popMmylie:
lore. * 1,321, (5.3

rae |, — HauOOBIIMIA TOK KPATKOBPEMEHHOM Mmeperpy3ku (Tok Toiadka), A.
PaGouas ycTaBka pacienurens 3aMeJICHHOTO CpadaThIBaHUS
aBTOMAaTHYEeCKOro BhIKItouaTels Tuina ABM omnpenensercs B coorBerctBuu ¢ /11/
o ¢hopmyiie:

I ep. = KH x I pacu. / KB! (54)
rae Ky = 1,1— ko3 urueHT Ha1e:)KHOCTH;
K; = 0,6 — ko3 dunrieHT Bo3BpaTa pacienuTes 3aMeJICHHOTO
cpabaThIBaHMUS.

UyBCTBUTENBHOCTH K TOKY AyroBoro K3 aBToMaTnueckoro BBIKJIFOYATES
tuna ABM B KOHIIE 3aIIUIIIAEMOT0 y4acTKa IIEMU onpeaesieTcs mo hopmyle:

I K.A.CP. / I OTC. s 1132' (5'5)

I[JISI obecIieyeHMs CEJIEKTUBHOCTH JICUCTBUS 3aLIUTHOTO alriapara,
YCTAHOBJICHHOI'O HAa BBOAC PC3CPBHOTO ITUTAHUA OIIPCACIIACTCA 110 (1)OpMy.He:

tcp.3.pe3.= tcp.np.."'At, (56)

rae te,np. — HamOobIIEe U3 BpEMEH CpabaThIBaHMUS 3aIUTHBIX allllapaToB
npucoeaunenni IIIT B cmyyae K3 HenmocpeacTBEHHO 3a 3alIMTHBIM anmnapaTom, C;
Bpems cpabaTpiBaHMs 3aIUTHOTO anapara, yCTAHOBIEHHOTO B LIENU
paboyero mMUTaHus:
tcp.3.pa6.= tcp.3.pe3.+At, (57)

rae tepspes —BpEMs cpabaThIBaHUS 3AIUTHOTO amlapara, yCTAHOBJIEHHOIO Ha
BBOJIE pe3epBHOro nuranus HIIT.

At=0,2+0,3 c. — cTyneHb CEeIEeKTUBHOCTH.

B uenu BBOoma pesepHoro mnurtanus LIIIT-1 or MIIT-2 wucnonw3yercs
aBTOMAaTHUYCCKUI BBIKJIIOYATEIb A3726D - HECEJICKTUBHBI,
HETOKOOTPAaHUYMBAIOIIMI C 3JEKTPOMArHUTHBIM M TEIUIOBBIM PaCUEHUTEISIMMU:
I vompacu=290 A, | 4;,c.=2500A.

Breibop aBromaTmueckux Bbikmouarened tuna 3720 ocymiecTBiseTcs Ha
COOTBETCTBUHU € ycioBusmu 5.10-5.15.
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B wuenu BBoma pesepHoro nutanus LIIT-2 or IIIIT-1 wucnons3yercs
npenoxpanurens tuna [IH-2, HOMHHaNbHBIA TOK TIJIaBKOW BCTaBKH KOTOPOTO
cocrtasisieT 400A.

Brei6op mnpenoxpaHuTeneil OCyIIECTBISIETCS B COOTBETCTBUU C  YCJIOBHSIMU
5.16-5.20.

W3 pesynbratoB mpoBepku (tabmauia 10) MOXKHO caenaTth BBIBOJIBI, YTO
3alllMUTHBIE anmnapaTbl BBOJOB padouero u pezepBHoro nutanus IIIT-1 u HIIIT-2 ne
00JIalat0T TOCTaTOYHOM YYBCTBUTENBHOCTh K TOKaMm K3 B 3amuiiaeMoil 30HE u
HACTPOUTH UX Ha cpabaThIBAaHUE HEBO3MOXKHO.

IIpu npoBeneHWH PEKOHCTPYKUMU PEKOMEHIYETCS YCTAaHOBUTh B LEISIX
BBOJIOB pabGouero mnwmrtanus LIIIT-1 u MIIIT-2 or Ab-1, Ab-2 u AB-3
aBToMaTu4eckue BbikiouaTenn BA-55-41 ¢ nonynpoBOAHUKOBBIMU PACLETUTEISIMU
MPT-8, cnenuanbHO pa3paOoTaHHBIE sl YCTAHOBKM B IIEMSX BBOJOB IMHUTAHUS
IIIIT. B xoxe NpOEKTHPOBAHUS PEKOHCTPYKIMM CHUCTEMBI IOCTOSSHHOTO TOKa
napameTpbl HacTpoiiku pacuenurtenss MPT-8 BeiOuparotrcs ¢ yyeToMm mnapameTpoB
BHOBb YCTaHaBJIMBAEMOI0 00OPY/I0BaHUS;

5.2 3ammTa npucoeaunenni IIT-1 u IIIIT-2

B kadecTtBe ammapaTtoB 3amuThl Lened nutanus norpedutenen IUIIT-1 u
HIIIT-2 wucnons3ytorcss npenoxpanurenu tuna HITH-2, [IH-2, T[IP-2 wu
aBTomMaTnyeckue BoIxirouaTenu tuna A3100 A3770, BA57-00, BA51-00, ABM.

Boibop aBTOMaTHYECKMX BBIKJIIOYATENICH MEpPEUYHMCICHHbIX THUIIOB, 3a
uckimoueHrneM ABM 10DKeH MPOBOAUTCS 10 YCIOBUSM coriiacHo /8/:

UHOM.BHKJ‘[. 3 Uc, (510)
IHOM.pacu. 3 Ipacq., (511)
IK.L[.Cp. / IHOM.pacu. 33, (512)
IK.L[.Cp. / IOTC. 3 K, (513)
K, =K,*K, (5.14)
IOTC. 3 Kyxlg, (515)

i€ Upoysewn, — HOMHUHAIBHOE HANIPSIKEHUE BBIKITIOUATENs, B;
U, — HOMHHaJIbHOE HampsiKeHue ceTu, B;
| iom.pacu, — HOMMHAJIBHBIM TOK PACLENMTEISA 3aMENJICHHOIO IEHCTBHS,
A;
| pacu —MaKCHMaIbHBIN pacYETHBINH TOK JIUTEIBHON HArpy3Ky, A;
I x.cp. — CPEHEKBAAPATHYECKOE 3HaYEHUE TOKA Jyrosoro K3 B koHIe
3aIMIIAeMOTO yJacTKa 1emnu, A

lore. — yCTaBKa cpabaThIBaHUSI MTHOBEHHOT'O paclienuTes, A,

Ky — k03 duieHT 4yBCTBUTENBHOCTH;

Ky=1,1 — xoadduiueHT Ha1eKHOCTH;

K,— ko3¢d¢dunuenT pasdbpoca 3HaYEHUH TOKA CpaOAThIBAHHS
9JIEKTPOMArHUTHOTO pacuenuTes (Mo 3aBOJACKUM JTaHHBIM IS
BbIKITtouareneit K,=1,2);
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|, — MaKCHMaJIbHBIH TOK KPATKOBPEMEHHOM Meperpy3ku (TOK TOIYKa),
A.
ABTOMaTHYECKHE BHIKIIOUATe M TUIIa ABM 10/KHBI YIOBIETBOPSTD
ycaosusiM (5.1)-(5.5);

B cootBercTBUU ¢ /8/ mpenoxpaHUTENN TOKHBI YAOBICTBOPSATH CIICIYIOIINM
TpeOOBaAHUSM:

UHOM 8 UC! (5-16)
IOTKJ'[. s IK.M.! (5. 17)
I HOM.IIJI.BCT. s I pacd.» (5- 18)
IHOM.HJ’[.BCT. s IT / KH! (5-19)
IK.Z[.Cp. / IHOM.HJ’[.BCT. s 31 (5-20)

rae  Uyoy — HOMHUHANIBbHOE HANpsKEHUE Mpeaoxpanurens, B;
U, — HOMUHaJIbHOE HaIpsiKEHUE ceTH, B;
| orxn — 3HAUEHHE TOKA MPEACIIbHON OTKIIIOYAIOUIEH CIOCOOHOCTH, A;
|« —3HaUeHHe Toka MeTautnueckoro K3, A;
| iom.1n.5er. — HOMUHAJIBHBINA TOK TJIABKOM BCTABKH, A,
Ky=1,2 —xoadduimeHT Ha1e:)KHOCTH;
| pacu. — MAKCHMaJIbHBIM PACYETHBIM TOK JUINTEIBHOM HATPY3KH, A;
|, —HanOOoNbIINKA pacUeTHBIN TOK KPaTKOBPEMEHHOM NEpEerpy3Ku
(Tok ToMuKa), A;
Ky = 25 — xo3@dunueHt neperpy3ku mpu €€ IIUTEIbHOCTH He
ooinee 3c;
Pe3ynpTaThl NMpOBEpPKU ammapaTypbl, YCTaHOBJIEHHOM B UEMAX NUTaHUSA
npucoenuuenuit LIIIT-1 u HIIIT-2 npusenens! B Tabauue 10.

5.3 IIpoBepka ceJIeKTHBHOCTH 3AIIUTHBIX ANNAPATOB

CeleKTUBHOCTh MCKAY MOCIACAOBATCIBbHO BKIIOYCHHBIMHU 3d0IUTHBIMHU
arIaparaMm MOKCET OBITH OO€ECIIeYcHa B CICOYIOIHX ClIy4dasX.:
COIIaCOBAHMUEC YCTABOK 3alIUTHBIX aIllapaToB II0 TOKY,
COIIaCOBAaHMEC YCTABOK 3alIUTHLBIX aIlllapaToB II0 BPECMCHU,
COIIaCOBAHUC BPCMA-TOKOBBIX XapPAKTCPHUCTHK.

IlepBele  nBa  cmocoba  00ECHeYMBarOT  CEJIEKTUBHOCTh  PabOTHI
MOCJIEIOBATEILHO YCTAHOBIIEHHBIX alllapaTOB B OTpaHUYEHHOW 00JACTH 3HAYEHHUH
tokoB K.3. Tperuii cnoco0 obecrneynBaeT TMOJTHYIO CEJIEKTUBHOCTh pPabOThI
anmnaparoB BO BceM Juarna3one TokoB K.3. u sBiseTcs Haubosee npruemMiIeMbIM.

CornacoBaHue BpeMA-TOKOBBIX XapaKTEPUCTHK 3alllUTHBIX allapaToB
OCYILECTBIISIETCSI UX CONOCTaBICHMEM Ha KapTe CEJIeKTUBHOCTU. llocTpoeHHbIE
3alllUTHBIE XAPAaKTEPUCTUKHU ammapaToB C y4e€TOM pa30poCOB MO TOKY U BPEMEHHU
cpabaTbIBaHUs, HE JOJKHBI HAKJIaIbIBATHCS UM TIEPECEKATHCS.

Ha ocHOBaHMM TOCTPOEHHBIX XAPaKTEPUCTHUK CYIIECTBYIOIIUX 3alUTHBIX
anmnapaTroB U MOJYYEHHBIX SKCIIEPUMEHTANIbHBIX U pacueTHbIX 3HaueHui TokoB K.3.
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COCTaBJICHBI KapThl CEJICKTUBHOCTH MJisi Kaxaoro npucoenuneHust LIITT-1 u LIIIT-
2, KOTOpbIe MPUBEICHBI Ha pUCcyHKax 36-123.

KapTel ceneKTMBHOCTH TMO3BOJISIIOT HAIJISIIHO OLICHUTh BPEMS-TOKOBBIC
XapaKTePUCTUKH COTJIACYEMBbIX 3aIUT.

Ha cocTaBieHHBIX KapTax CEJIEKTUBHOCTU MPHUBEJAEHb MHHUMAIbHOE
3HaueHue Toka ayrosoro K.3. B memnu, BpeMsA-TOKOBbIE XapaKTEPUCTHKU JBYX
MOCJIEIOBATEIbHO ~ YCTAHOBJIEHHBIX  3alIUTHBIX  alMapaToB. XapaKTepUCTUKA
BBIIIECTOSAIEIO  3alIMTHOrO  amnmapara  M300pakeHa  3€J€HBbIM  I[BETOM,
HUKECTOAIIET0 — OPAaH)KEBbIM. 3aBUCMMOCTh HarpeBa KalOejed TOKOM KOPOTKOIO
3aMbIKaHUs N300pakeHa (PUOIETOBBIM LIBETOM.

Jlist  cocTaBiieHHs KapT CEJIEKTUBHOCTU MCIOJB30Bajach CrelHallbHAs
nporpamma  «KA-5 Xapakrepuctuka», npeaHa3HAYeHHas Uil  OLMU(PPOBKHU
(YHKUMOHANBHBIX XapaKTEPUCTHK SJIEMEHTOB 3JIEKTPUYECKOM Ienu, CO3JaHusi U
ynpaBiieHus 0a30i JaHHBIX OMU(POBAHHBIX XapaKTEPUCTHUK, a TaK K€ MOJTOTOBKHU
JOKYMEHTOB i1 00paboTKN MHGOPMALIMK U TT€YaTH.
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6 IIpoBepka kaleJieil HA TEPMHUYECKYIO M MOKAPHYIO CTONKOCTH

CornacHo /14/ npenenbHO JOMyCTHMasi TeMIleparypa OpPOHHPOBAHHBIX
kabenelt ¢ OyMaXHOM MPONUTAHHON M3OJSIMEN MO YCIOBHIO HEBO3TOPaHUS
coctaBiusier 400°C, a mis kabenedl ¢ H30JSAIUMENH W3 TMOJUBUHUIXJIOPUIHOTO
miactukata - 350°C. Ilo ycinoBHIO TepMHUYECKOH CTOHMKOCTH (JOIMyCKaroIIMMH
JAJIbHEHIITYIO SKCIUIyaTaIldio) TeMIlepaTypa HarpeBa >KH OT IMPOTEKAIOMIEro TOKa
K3 nns xabeneli ¢ OyMakHOM MPONMUTAHHOM H3OJAIMEH HE JOJKHA IPEBBIIIATH
200°C, a st kabenel U3 MOJMBUHMIXIIOPUAHOTO TiacTukata - 160°C.

Jlns obecrieueHus ykKa3aHHBIX yciioBHM, TOk K3 momkeH OBITh OTKIHOYEH
3aIIUTHBIM aImapaToM 3a BpeMs, B T€YEHHWE KOTOPOro Kadeiab COOTBETCTBYIOIIETO
CEUYECHUS HE HarpeeTcsl BhINIEC YKa3aHHBIX Temnepatyp. [Ipu onpeneneHnn pacueTHbIX
YCJIOBHM JIJISI OTIpeIeTICHUs TEPMHUUECKOM U TTOKapHOU CTOMKOCTH Kadelen, HCXOAUM
U3 CIEYIOIIEro:

MHOT'OYHCIICHHBIE IKCIIEPUMEHTHI U OIBIT AKCILTyaTalldd MOKa3bIBAIOT,
YTO MpPU TOBPEKICHUU WU TpoOOoe H3OJAIMN Kalels BO3MOXKHO
ToJibkO Jyrooe K3, mpuBomsiiee K MOBpEeKIACHHIO Kabems, (c
HEOOXOAMMOCTBIO 3aMEHBI YYacTKa, HIIH IICJIOT0 Kades);
Metamdeckoe K3 BO3MOXKHO JMIIb B CiIydae YCTAaHOBKU B KOHIIE
Kabeysl IMTaTHOM TEPMHUYECKH CTOMKOW 3aKOpPOTKH (Hampumep, MpU
MPOBEJICHUHM PEMOHTHBIX Pa0OT Ha AJIEKTPOABHUraTelIe);

YuuThiBas cKkazaHHOE, PACUCTHBIM PEKHUMOM JIJIs OTpeeCHUs TEPMUUECKOM
CTOMKOCTH Kabenel sBiseTcss metauimyeckoe K3 B KoHIle kabensi OTKIIIoYaeMoe
3aIIUTON TMPUCOETUHEHUS. PacueTHbIM peXUMOM Il OMNPENCNICHHS TOKapHOU
CTOMKOCTH Kabes siBnsercs Ayrooe K3 B Havasie kabesi, OTKII0YaeMoe:

pEe3epBHOM 3alUTOM, B cllydyae 3alllUThl I[ENU MPUCOCTUHCHUS
aBTOMAaTOM;

OCHOBHOM 3alIuTOM, B cllydae 3allUThl I[ENU MNPUCOCAUHEHUS
npegoxpanureiaeM (¢ y4eTOM — OrpaHMYMBAIOIIETO  BIIHSTHHS
npeaoxpanuTess Ha Tok K3).

B coorBerctBum ¢ /14/ w [/15/ TtemmepaTypa HarpeBa KW KaOenel
onpenenseTcs mo hopmyre:

Q=Q, e“+a’” (e-1), (6.1)

e K=B’ |2 t/S — koodduimenT, XapaKTeprH3yOLIHil B3aHMOCBS3b
MEXTY TCIUIOBBIM ~ HUMITYJIbCOM,  CEYCHHEM  JKWIBI |
TETUIO(U3NYECKUMHU XapaKTePUCTUKAMH MaTepHana, o.e.,

Qu — Temnepatypa xuibl kadens no K3,°C;

| —3HAauenue Toka K3, KA;

t — pmurensHOCTE TOKA K3, C;

a = 228°C — BenuuuHa, oOpaTHas TeMmmnepaTypHOMY KO3(hOUIIMEHTY

aneKTpuueckoro conportusienus npu 0°C;

B — mocTosiHHas, XapakTepusyromas TEeTTOPU3NIeCKue CBOMCTBa
MaTepuaia kuiabl (s amomunaus B = 45,65 mm?/ kA%" C, nns
menu B=19,58 mm*/ kA% Q).
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Temneparypa xxuibl 10 momenTa K3 onpenensiercs mo popmyie:

QH = QO + (Qz[.z[ - QOKp.) ’ (Ipa6- / Iﬂ.ﬂ)zv (62)

rie Q, — dakTuueckas TemnepaTypa okpyxatoment cpensl, °C;
Qoqp — pacueTHas TeMmepaTypa OKpykaromed cpenbl (Bozayxa -
+25°C, 3emun - +15°C);
Qux — AJIUTETBHO JOIMYCTUMAs TeMIlepaTypa TOKOMPOBOSAIIUX KU
(s xabenmert ¢ Oymaxson msomsnuer =80°C mmsa kabeneit ¢
U30JIAIHEH U3 MOJMBUHIIXJI0pUAHOrO tactukara =70°C);
| pas — MaKCHMaJIbHBIM paboOYMil TOK, NPOTEKAIOMIMI O KUIIE Kades,
A;
| \x — UTMTEIBHO AOMYCTUMOE 3HAUYCHHE TOKa ompeaesiemoe mo /15/.
Pe3ynbTaThl MpPOBEPKU TEPMUUYECKOM M TIOXKAPHOW CTOMKOCTH Kabelei
(tabymma 10) mokasanu:
kabemu 1eneit BBoAoB padbouero nmurtanus LIIIT-1 or Ab-1 u IIIIT-2
or Ab-3 u kabenp nenu B3aumopesepBupoBanusi mexay LIIIT-1 u
ITIT-2 uMeroT HemOCTaTOYHBIE CEUEHHS IO YCJIOBHUIO JJIMTEIHHO
JOTTYCTUMOTO TOKa JIJIsl TAHHBIX KaOemeu;
kabenmu menu BBojma pabodero nuranus IHIIT-1 or Ab-1 u psaga
MIPUCOCAUHEHUN MMEIOT HEJOCTATOUYHYI TEPMHUYECKYIO0 U TMOXKaAPHYIO
CTOMKOCTb.

HeobxoaumocTh k 3ameHe yacTh kaoOenei (tabmmma 10) 000CHOBBIBAETCS
obecrieyeHneM JOCTATOYHOI'O YPOBHS HaNpsOKeHUs y mnorpeourtencit u (win)
oOecrieueHUEM  YYBCTBUTCIIBHOCTH  allllapaTOB  3allUThI  IETCH  IUTaHUs
noTpeburenei k Tokam K3.
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7 Omnpenenenne OCTATOYHBIX YPOBHEN HANIPSIXKEHUS Y
norpeduTesieil B pexkuMe aBapUHOI0 MoJy4acoBoro paspsjaa
aKKyMYJISITOPHBIX OaTapen

HaubGonee MoOMHBIMU MOTPEOUTENSIMU TMOCTOSTHHOTO TOKa B PEXHUME
aBapUitHOTO TOJIy4acOBOI'O pa3psia SBISIOTCA DSJIEKTPOABUTATENN aBapUUHBIX
MacJIOHaCOCOB CMa3Ku TypOWH, 3JIEKTPOJBUIAaTENM AaBAPUHHBIX MAaCIOHACOCOB
VIUIOTHEHUSI BajOB TEHEPATOPOB U JJIEKTPOMATHUTHI BKIIOUEHHUS MACISHBIX
Beikirouatesnieit OPY-110,35kB. MiMeHHO npW BKIIOYEHHUU STUX MOTpeOuTEeneil BO
BpeMsl aBapUHHOrO MOJIY4YacOBOI'O pa3psiia akKyMYJSATOPHbIX OaTapeil oOpazyeTcs
HanOOoJIbIIAs TOTYKOBAs Harpys3Ka.

7.1 Omnpenesnenne 0CTATOYHOIO YPOBHS HANPSIKEHUSI HA 3a:KMMAaX
3JIEKTpPOABUraTes el aBapUHHbIX MACJIOHACOCOB

B cootBerctBum ¢ /6/, gomycTMMOe HanpsbKEHHE ~HAa  3aKHMMax
AJIEKTPOIBUTATENICH aBapUHHBIX MAacJIOHACOCOB JIOHKHO OBITh HE MeHee /5% Uy
CrnenoBaTelIbHO, MCTOYHUK MUTaHUS (aKKyMyJsTOpHas Oarapes) W IPOBOJHUKH
neneld MUTaHUS DJICKTPOJBHraTeICH aBapUHHBIX MAaCIOHACOCOB JOJIKHBI OBITH
MoI00paHbl TakkuM 00pa3oM, 4TOOBI CyMMapHbIC IMMOTEPH HANPSDKCHHS, BKIFOYas
MOTepU HANPSHKCHUS B aKKYMYJISITOPHOM Oarapee M KOMMYTAIMOHHBIX arIaparax,
He npeBbian 55B.

3HaueHWE OCTATOYHOTO HANPSDKCHHWS Ha 3aXKUMax dSJICKTPOJIBUTATENs
omnpenaensieTcs no Gopmyie:

UL[BI/IF..z Um _AUH.L[BI/IF.J B (71)

rae U, —Hanpsbxenue Ha mmHax T npu mycke snektpoasurarens, B;
AUy, jpur — TIOTEPS HAIIPSDKEHUS B II€MU MUTAHUS JIEKTPOABUTATEINS TPU
nycke, B;
Hanpsixenne na mmnuax IIIIT npu nycke anexkrpoaBuraress OINpenessieTcs
o ¢popmyiie:

Uy = Ui — (I X Ryp) (7.2)

rie U,s — HanpspkeHue Ha BbIBojlax Ab mpu mycke snekTpoasurarens, B.
(ompepensercs 1Mo BOJIbTAMIIEPHOM XapaKTEPUCTHKE);
R . — conporunenue nenu Beoja Ab, Owm;
|, —TOk TomuKa, A.
[Torepss Hampsi’keHUsT B LENM NUTAHUS JJIEKTPOJBUTATENS MPU €ro MyCKe
onpenenseTcs mno hopmyre:

AUH.L[BI/IF.z Il'chK. X RL[.]'I.M. (7'3)

r1€ |nye. — IMyCKOBOM TOK DIIEKTPOJBUTATENS, A,
Ry i, — COMPOTUBJICHUE LIETH MTUTaHUS dJIeKTpoaBuraress, Om.

29



Tok Tonmuka onpenensercs mo GopmyIe:
IT. - Ip.n. + InyCK. (74)

rae ly,. — Harpyska pexkuMa aBapUiHOTO paspsia, NPeIIeCTBYIOIas IIyCKy
AJIEKTpOJBUTATENSA, A.

JIns  BBIYMCIEHUA OCTATOYHOIO YPOBHS  HANpSKEHUS HAa  3aKAMax
AIEKTPOABUTATENICH aBAPUUHBIX MACIOHACOCOB CMAa3KU W YNPaBIEHUS BbHIOUpAaEM
CJIEAYIOIINE YCIOBHS pacyeTa:

BCE TypOOreHepaTophl 10 Hayalla pekruMa aBapUMHOIO MOJIy4acOBOIO
paspsiia HaXOAWINUCh B paboTe;

B Hayaje pexuMa aBapUHHOIO IMOJYy4YacOBOrO pas3psiaa IIUTHI
MOCTOSIHHOT'O TOKA IMOJIy4aloT MUTaHUE OT pabouux 31eMeHTOB Ab;
IyCK  aBapuUWHBIX  MAacJIOHACOCOB  YIUIOTHEHUSI  I€HEPAaTOpPOB
npuHumaetcs yepe3 30 CeKkyHa TOciie Hayaja aBapuiHOTO pexuma,
MacJOHACOCOB CMa3Ku T'€HEepaTopoB yepe3 IMUHyTY;

[P ONPENECIEHUN MAKCUMAaJbHOM pAacueTHOW HAarpy3KH aBapHUHOTO
paspsifa, — OPEAIIECTBYIOHMIEH  IYCKy  DJeKTpoABurartens |y
PYKOBOACTBYEMCS TEM, YTO KaXIbIi U3 AJEKTPOABUTATEIIEH TyCKAETCS
MOCJICTHUM B CBOEH rpymre (3JIEKTPOIBUTATEIH MACIOHACOCOB CMa3KH
WIM YIUIOTHEHHUS), a TaK € HEOOXOIHMMO OINpPEIeisiTh C Y4EeTOM
B3aumopesepsupoBanus [ TII-1 u [IIIT-2.

B tabaune 11 mpuBeaeHbl pe3ynbTaThl pacyeTOB YPOBHEH HaNpsHKEHHM Ha
3aKMMax dJIEKTPOABUTATENICH aBapUWHBIX MAaCJIOHACOCOB W3 KOTOPOM BUIHO, YTO
ANIEKTPOJBUTATEN aBapuiHbIX MacioHacocoB AMH TI-1-8 u MHVYIDT TI'-7-8
MMEIOT HEJOCTAaTOYHbIE YPOBHU HANPSHKEHUN HA 3aKMMAaX B PEKUME aBapHUITHOTO
IIOJIy4acOBOIO pa3psiia IpH 3aJaHHbIX YCIOBUSIX pacyera.

[IppunHaMu HELOCTATOYHOTO YPOBHS HAIPSKEHUS HA 3aKMMax
ANEKTPOABUTATENEHN SBIIAIOTCA !

OoJbIIOE TAJCHUE HANpsDKEHUs B IIeNd  BBOJOB paboyero
PE3ePBHOTO MUTAHUS BCIAEACTBUE HEJOCTATOYHOIO CeUEHUs Kabens ;
3HAUMTENIbHAS YIAIICHHOCTD JJIEKTPOJIBUTATENEN OT HCTOYHUKOB
MATaHUS U, KaK CJIEACTBUE, 3HAUUTEIbHBIE TOTEPU HANPSIKEHUS B
LEMsX MUTaHMs, BBIMOTHEHHBIX Ka0eJIeM HeJOCTaTOUHOI'O CeYEHUS;
OO0JIBIIIOE 3HAYEHHUE ITYCKOBOT'O TOKA 3JICKTPOABHUraTeci (KpaTHOCTh
MyCKOBOI'0 TOKa cOocTaBisieT 6osee 4 o.¢.).

Hns  obecriedeHus: TpeOyeMOro ypOBHS  HaNpsOKEHUM Ha — 3aXUMax
ANEKTPOABUTATENIE  aBapUUHBIX  MAacJIOHAaCOCOB  HEOOXOAMMO  IMPOBECTH
PEKOHCTPYKIIMIO CUCTEMbI MUTAHUS, BKIIOYAIOIIYIO B C€0s MPOBEICHUE CIIEIYIOIINX
MEPOIIPUITUN

YCTAaHOBUTH B IIEMNAX BBOAOB pabouero mutanus IIIIT-1 u MIIIT-2
ycTporicTBa  crabwim3auuu  HamnpspkeHus — tuna Y TCII-M,
MO3BOJISIIONIME O0eCreyuTh TpeOyeMblil ypOBEHb HANpPSIKEHUS Ha
muHax IIIT m y mnorpeOurenedl mpH TONYKOBBIX HArpy3kax B
pEXKUME aBAPUITHOTO TOJIy4acOBOr0 pa3psaaa;
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3aMEHUTh  KalOelu MHUTaHWUS  DJICKTPOJABHUTATENIEH  aBapHHBIX
MacJIOHACOCOB Ha KaOelIu ¢ MEIHBIMH KHJIaMU M OOJIBIIIETO CEUCHHUS
U1l 0OecIieueHus JOCTAaTOYHBIX YPOBHEUW HANpsOKEHUS Ha 3aKUMax
AJIEKTPOJIBUTATEICH aBapUHBIX MAacJIOHACOCOB W  OOECIeUeHHUs
YyBCTBUTEJIBHOCTH aIlllapaToB 3alluThl K Tokam jayroBoro K3 B
cooTBeTcTBUM ¢ Tabnuiei 10;
YCTAaHOBUTH B IEMAX TUTaHUS DJEKTPOJBUratesield, KpaTHOCTh
MMyCKOBOI'O TOKAa KOTOPBIX TMpeBbimaeT 4 o0.€., IYCKOBBIC
COMPOTUBIICHUS, TIPU  KOTOPHIX KPATHOCTh IIYCKOBOTO  TOKa
nBUratesel He OyleT MPEeBHIIaTh TaHHOE 3HAUYCHHUE.

[IpoBeneHre MEPONIPUATHI TOTKHO OCYIIECTBIATHCS HA OCHOBAHHUH MPOCKTA

PEKOHCTPYKIIMM CUCTEMBI TIOCTOSTHHOT'O TOKA CTAHIIUH.

7.2 Onpenesenne 0CTATOYHOI0 YPOBHSI HANPSIZKEHUSsI HA
3JIEKTPOMATrHUTAX BKJIKYEeHHUS BbhIKJIW4YaTeseid OPY

B cootBetrctBHu ¢ 'OCT 688-67, BKIIIOUEHNE BBIK/IIOYATENIEH TOJKHO OBITH
o0OecreyeHo Mpu OCTATOYHOM HANpsHKEHUU Ha BJIEKTPOMArHUTE BKIIOUYECHHS B
npenenax 80-110% wHomuHanbHOrO - JJIsi BBIKJIIOYATENed Ha TOKH KOPOTKOTO
3ambikanus 10 50 kA u B npenenax 85-110% HoMuHaNbHOTO AJI BRIKJIIOYATENICH HA
TOKM KOpOTKOro 3ambikanus Oosee S0 kKA. OcraroyHoe HanpspDKeHHE Ha
AIIEKTpOMAarHuTax BKIOUYeHHs Bbikimtouaresned OPY He nomxHo ObiTh Huxke 187B.
CrenoBareibHO, UCTOYHHMK NUTaHUs (aKKyMyJsTopHash OaTtapesi) W MPOBOIHHUKH
Henei MUTaHUs 3JIEKTPOMArHUTOB BKJIIOYEHHUS JOJIKHBI OBITH MOAOOpaHbl TaKUM
o0pa3oM, 4ToObl CyMMapHbI€ MOTEPH HAIPSIKEHUs, BKIII0Yask OTEpU HANPSHKEHUS B
aKKyMYJISITOpPHOU O6arapee 1 KOMMYTAIlMOHHBIX anmnaparax, He npesbimany 33B.

[Ipu ompeneneHUU OCTATOYHOTO YPOBHS HAMPSDKEHUS Ha 3JIEKTPOMarHUTax
BKJIIOYEHHSI B KOHIIE pEeXHMMa aBapuiHOro mnoxydyacoBoro paspsga Ab-1,2 u 3
CUMTAEM, YTO:

nutanue norpeduteneit IIIIT-1 u LIIIT-2 ocymecTBusieTcss ¢ yueTom
B3auMope3epBupoBanus (pucyHok 21);

B KOHIIC peXHMMa aBapuiHOro ImoyydacoBoro paspsaa IIIIT-1(2)
MOJIy4aeT MUTAaHHE OT BCeX PabOo4YMX U JIOMOJHUTEIBHBIX 3JEMEHTOB
ABb;

3HayeHUE OCTAaTOYHOTO HANpsKEHUS Ha JJICKTPOMATHUTE BKIIOUCHUS
BBIKJTIOUATEIS Olpeesercs no Gopmyre:

U3.B.= Um _AUn.a.B.s B (75)

rae U, —Hanpspbkenne Ha muHax [T npu BratoueHun BeIkItouartens, B;
AU, ,, — TmoTeps HampspDKEHUsT B I1ENMU MHTaHUS dJIEKTPOMAarHuTa
BKJIFOUEHMS IPU BKIIFOYCHUU BBIKIIIOUATENS, B;
Hanpsoxkenne Ha mmaax HIIT npu BKIIOUEHWH BBIKIIFOYATENS ONPEACIISIETCS
o ¢hopmyiie:

Uy = Ui — (I X Ryp) (7.6)
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rae U, — HanpsbkeHue Ha BhiBoJiax Ab npu BKIIIOUeHUU BhIKIIIOYaTesI, B.
R . — conporunenue nenu Beoja Ab, Owm;
|, —TOk TomuKa, A.
[Toreps HampspKeHUs] B LENM NHUTAHHUS DJIEKTPOMArHuTa BKIIOYEHUS TPU
BKJIIOUEHHUHU BBIKJTIOUATENIST ONpeaessieTcs 1o popmyiie:

AUH.3.B.= I3.B. X RLI.3.B. (7'7)

rae |, — TOK 2JIEKTpOMarHuTa BKIIOUCHHS BBIKIIIOYATEIS, A,
R.5.5 — COMPOTUBIIEHUE 1IETTH TUTAHUS DJICKTPOMArHuTa BKItoUeHuUs, OM.
Tok Tonuka onpezensiercs o popmyie:

Ipacq. + I3.B. (78)

IT. -
rac |pacq. — HarpysKa YCTaHOBI/IBH_IeI‘OCH pC)KI/IMa aBapHﬁHOFO paspsma, A
3Ha‘IeHI/I€ TOKa C—)JICKTpOMaFHI/ITa BKJIIFOUCHHUA BBIKJIIFOYATCIIA OHpeIIeJIHCTCH 10

bopmyie:
I3.B.=E X n/(Ra.6.+Ru.B. .+Ru.3.B.+R3.B.) (79)

rae E =1,93 pukrusnas pacuernas J/]C akkymynsaropHoii Oatapeu, B;
N — KOJMYECTBO 3eMeHTOB AD;
R..¢ — BHyTpE€HHEE CONPOTUBIIEHUE aKKyMYJIATOpHOU OaTapeu, OMm;
R, ;. — CONpOTUBIIEHUE AIIEKTPOMArHuTa BKJItoueHus, OM.

B taGnune 12 mpuBeneHbl pe3yibTaThl pacueTOB OCTATOYHOTO HAIPSKEHUS
Ha DJIICKTPOMArHuTax BKJIFOYEHHUS MACJISIHBIX BBIKJIIOYATEICH B peKUME aBapUITHOTO
MOJIy4acoOBOI'0 paspsiia TpH MPUHATHIX BBIIIC YCIOBUSAX pacdeTa. YPOBEHb
OCTAaTOYHOI'O HAMpsKEHUsI Ha DJIEKTPOMAarHUTaX BKIIOYEHUs BbIKItouarenen OPY
OTIpeJIeIICH JI0 IEPBOI COOPKHU KOJIEI] TUTAHMUS.

N3 tabmuupr 12 BUAHO, YTO YPOBEHb OCTATOYHOTO HAMpPSKEHUS Ha
aleKTpoMarHuTax BkiItoueHus BoikirodaTenaedn OPY-110 sueitku 15,31 u OPY-35
sueiiku 21,19 Oyner obGecrieunBaThCsi TOJMBKO B pekume mnutanus ot IIIIT-2 u
HITIT-1 cooTBercTBEHHO 0€3 YydeTa B3aMMOPE3EPBUPOBAHUS TOTPEOUTENCH.
YuuthiBasgs TO, YTO YpPOBEHb OCTATOUYHOI'O HAMNPsDKEHUS Ha JJIEKTPOMAarHuTax
BKJIIOUEHUS JAHHBIX BBIKJTIOUaTeNel OJIM30K K MpeAeIbHO-10MyCTUMOMY 3HAUYCHHUIO,
MOXHO CJieJIaTh BBIBOJI, YTO Ha Oojiee JaJbHUX SJEKTPOMATrHUTAX BKJIIOUCHHS B
IENU TUTAHUS YPOBEHb HAMNPSDKEHUs OOecreymBaThCcs HE OyJeT Kak C y4eToM
B3aMMOPE3EPBUPOBAHUSA, TaKk W 0€3 yuera, 4yTO MOXKET NPHUBECTH K OTKa3y BO
BKJIIOYEHUHU BBIKJTIOYATEJIS.

[TpuynHaMu HEOCTATOYHOTO YPOBHS HAMPSHKCHUS SBIISIIOTCS .

OoJbIIOE MaJieHue HanpsbKeHus B 1ienu BBoga ot Ab no HIIIT;
00JIbIIIOE BHYTPEHHEE COMPOTUBIICHUE aKKYMYJISITOPHBIX OaTapei;
3HAYMTENIbHAS YAAJICHHOCTh BBIKJIFOYATEICH OT UCTOYHHKOB MUTAHUS
M, KakK CJEJICTBUE, 3HAYUTEIbHBIE MOTEPH HAMNPSHKEHUS B IEMIX
MIATaHUsI, BBITIOJIHEHHBIX KabeJieM HeJOCTAaTOUHOTO CEUCHHUS.
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Ilns obecrieueHusi TpeOyeMOro YpOBHSI HAIPSOHKEHUM Ha 3JIEKTPOMAarHUTax
BKJIIOYEHHUS BBIKIIOYATENIE HEOOXOIUMO TIPOBECTH PEKOHCTPYKIIUIO CHUCTEMBbI
MATaHUsI, BKIIFOYAIOIIYIO B C€0s1 TPOBEACHUE CIETYIONTUX MEPOTIPUSITHH:

YCTAaHOBUTH B IIEMNAX BBOAOB pabouero mutanus IIIIIT-1 u MIIIT-2
ycTpoWicTBa  crabunusanuu  Hanpspbkenus — tuna  YTCII-M
MO3BOJIAIONIET0 O00ecneunTh TpeOyeMbIi ypOBEHb HANPSIKCHUS Ha
muHax IIIIT m y mnorpeburenedt mpH TONYKOBBIX HArpy3kax B
pEKUME aBapUIHOIO MOJIy4acOBOTO pa3psa;

3aMEHUTh CYIIECTBYIOUIME Ka0Oeau TMHUTAHUS DJIECKTPOMAarHUTOB
BKJIIOUEHHUS BBIKJIIOUATEJIEH Ha PEKOMEHJyeMble I OOeCIeueHHUs
JNOCTATOYHBIX  YPOBHEH  HANpPSKEHUsST  HAa  DJIEKTPOMArHUTax
BBIKJIFOYATEJIEl W OoO0ecCleueHHus] YYBCTBUTEJIBHOCTH aIlllapaToB
3alIUThI K TOKaM yrosoro K3.

[IpoBeneHre TaHHBIX MEPONPUATHI JOJKHO OCYILIECTBIATHCA HA OCHOBAHUU
MPOEKTa PEKOHCTPYKIMHU CUCTEMBI TOCTOSHHOTO TOKA CTAHIIWH.
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BbIBOABI 1 peKOMEeH AT

[lo pe3ynbraTam MNpPOBEAEHHOTO OOCIEIOBAaHUS M PEXKUMHBIX HCIBITAHUN
MOKHO CJeaTh CIEAYIOIIHE BbIBObI:

AKCILTyaTUPYEMBIE 10 HACTOSIIET0 BPEMEHH MOJ3apsIHbIE arperaTbl
tuna BA3Il He oOecrneunBaiOT BBINOJIHEHUE TPEOOBaHUM, MNPEABIBISEMBIX K
yCcTpoiicTBamMm 3apsia-noj3apsia MIPOU3BOAUTEISIMHU COBPEMEHHBIX
aKKyMYJISTOpHBIX Oartapeil. B mpoliecce peKOHCTPYKIMU CUCTEMbI MOCTOSHHOTO
Toka yctporcTtBa Tuma BA3Il nomkHbl OBITh 3aMEHEHbl Ha COBPEMEHHbBIC
ycTpoiicTBa 3apsga-nonzapsana tuna Y3II, koropble NO3BONISIOT 00€CIeunTh
TOYHOCTH CTAOMIIM3AIMU BbIXOAHOTO HanpsbkeHus + 1%. BeiGop cxembl BKITIOUEHUS
M MOIIHOCTH, MpeayiaraeMbix mig 3ameHbsl Y3Il,  BeimonHsieTcs B mpolecce
paboyero MpoeKTUPOBAHUS PEKOHCTPYKIIMU CUCTEMbI TOCTOSTHHOTO TOKa,

JBUTATENN aBapuiHBIX MacioHacocoB AMHY 1-8 umeror Gombiiue
3HAQYCHHUSI MYCKOBBIX TOKOB, TO €CTh MX KpPaTHOCTh mpeBbimiaer 4 o.e. JlaHHBIC
3HAYCHHUS] IMYCKOBBIX TOKOB HEIONMYCTUMBI, TaK KaK MOTYT TIPUBECTH K
BO3HUKHOBEHHUIO KPYrOBOTO OTHS B SIKOPE U BIOCIEJICTBUU K €r0 Pa3pyILICHHUIO.
[IpuunHo# OOJBIIMX 3HAYEHUH TMYCKOBBIX TOKOB MOXET SBISITECA HEBEPHO
BBHIOpaHHBIE ITYCKOBBIE COMPOTHUBIEHUS. [ CHIDKEHHSI TYCKOBBIX TOKOB
HEeoOXoIUMO BbBIOpaTh M YCTAHOBUTh B LEMb NUTaHUS DJEKTPOABUTATENEH
MyCKOBBIE COMPOTUBIICHHUS, TPU KOTOPHIX 3HAYEHUE KPATHOCTU MYCKOBOTO TOKA HE
Oyznet npesblaTh 4 0.€.;

sl o0ecreYeHHs] HAJlEeKHOCTH THUTAaHMS, HEOOXOAUMOro YPOBHS
HaIpsHKEHUs Ha IIMHAX [IUTA MOCTOSTHHOTO TOKA U Ha 3a)KUMaXx 3JIEKTpoABUTaTeNen
aBapuiiHbIX MacioHacocoB AMHY TI-1-6 Bo BpeMs mycka, HEOOXOIUMO
MPOU3BECTU PEKOHCTPYKIMIO CXEMbl MUTAaHUS DJIEKTPOJBHUrareieil B KOTOpOU
HEO0OXOIUMO TPElyCMOTPETh MUTAHUE JTAHHBIX AJIEKTPOJBUTATENCH MO OTAEIBHBIM
kaOeapHbIM THHUSAM oT IIITT.

MOJTyYEHHBbIE ONMBITHBIM NyTeM (haKTUUECKUEe 3HAYCHUS BHYTPEHHHX
conpotuBieHnit Ab-1 u Ab-2 npeBpilIaloT HOMUHAJIBHBIE OPUEHTUPOBOYHO HA /%0
1 5% COOTBETCTBEHHO.

MOJIY4YEHHOE OMBITHBIM MyTeM (haKTHUECKOE 3HAaY€HHE BHYTPEHHETO
conpotusiieHuss Ab-3 MeHbIIe HOMUHAIBHOTO Ha 15%;

Ab-1 Ttuna CK-28 u Ab-2 tuma CK-20 umeroT Qakrudeckue
paspsaHble eMKkocTH He wMeHee 88% u  97% COOTBETCTBEHHO, O YeM
CBUJIETENBCTBYIOT PE3yJIbTaThl MPOBEIECHHBIX KOHTPOJIbHBIX Pa3psiOB;

AB-3 tuna 100PzS 1000 nmMeeT pakTUUECKYIO Pa3psAHYI0 €MKOCTh

He Menee 100%, o ueM CBUAETENBCTBYIOT PE3YJIbTAThI IPOBEICHHOI'O KOHTPOJIBHOTO
paspsja,

U3 pe3yJbTaTOB MPOBEICHHBIX KOHTPOJIBbHBIX pa3psaaoB Ab-1 u Ab-2

BBISIBJIEH PsAJl OTCTAIOMIMX 37eMEeHTOB. [[ns ynyumeHus ¢pakTHU4ecKUuX MnapamMeTpoB
akkymyisTopHbix Oatapeit Ab-1 m Ab-2, Heo0XOAMMO HCKIIOYHTH M3 COCTaBa
Oatapell oTcTarolde 3JIEMEHTHI. [[0BECTH MIOTHOCTH AJIEKTPOIUTA B OTCTAIOUIUX
dJIEMEHTaX JI0 3HAYCHHS, HOPMUPYEMOM 3aBojioM u3rotoButesnem - 1,24+0,01 xr/n
npu +20°C. Ilpu HH3KUX WIM BBICOKMX TeMIepaTypax CIeayeT YYUThIBaTh
KOPPEKTUPOBOYHBIN  (akTtop, kotopbiii coctaBiser 0,0007xr/n Ha kaxnapii °C.
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IIpoBecT TPEHUPOBOUYHBIA LMK <«pa3psAa-3apan» € OTCTAIIIUMU 3JIEMEHTaMHU.
Ecim mocne mnpoBeneHUsT TPEHHMPOBOYHOIO IMKIA <«pa3psa-3apsAa» y HHUX HeE
HaOomaeTcss  yiaydlieHus — (pakTHYeCKUX  mapamMeTpoB, TO  HEOOXOIUMO
OKOHYATENbHO BBIBECTH M3 OJKciulyaranuu. llocie mpoBeneHus  JaHHBIX
pEeKOMEeHJaui He0OX0AMMO TIPOU3BECTH KOHTPOJIbHBIN pa3psan Ab-1 u Ab-2 Tokom
JECATUYACOBOIO pa3psa sl ONpeaesieHus UX PaKTUUYEeCKUX EMKOCTEH.

B COOTBETCTBHM C pa3psAIHbIMU xapakrepuctukaMu st Ab tuna CK
u OPzS wu cocraBnenHbpiME rpadukamu Harpy3ok (pucyHku 17-21), emkocrteit
CYLIECTBYIOLIUX aKKyMYJSTOPHBIX OaTapeil  JOCTaTOYHO TOJBKO JJIsi TMHUTaHUS
notpebuteneit IIIT-1 u HIIIT-2 B pexxume aBapuitHOTO MOJTYy4acoBOro paspsiaa 6e3
ydyera B3auMmopesepBupoBaHus. (C y4eTOM B3aMMOpPE3EPBUPOBAHUS EMKOCTEMN
CYLIECTBYIOLIMX aKKYMYJISITOPHBIX OaTapeil He10CTaTOYHO;

YUUTBIBasA, YTO akKymyJstopuble 6atapen Ab-1 u Ab-2 ucuepnanu
BO3MOKHBIM CpPOK DJKCIUTyaTalldd M TO, YTO HMX E€MKOCTEH HEJOCTATOYHO JJIs
oOecrieueHus: pexxuMa B3auMOpPE3epBUPOBAHUS HEOOXOJUMO MPHUHATH MEPHI IS UX
3aMEHBI,

npu BblOOpe ADB, BHOBb yCTaHaBIMBAeMOW Ha AJIEKTPOCTAHIUU

B3aMEH CYIIECTBYIOUIEH, HEOOXOJUMO pPYKOBOJICTBOBATHCS PEKOMEHAALMSIMU
unpopmanuonnoro nucema MII-03-2000 (D) «O 3aKynke CBUHIIOBO-KHCIOTHBIX
AKKyMYJISITOPOB 3apy0eKHOT0 MPOU3BOACTBa» /3/, B 4aCTHOCTH

Ha DJIEKTPOCTAHLMIAX CIEAyeT MPUMEHATh OaTapeu C IJIaCTUHAMU

Oonboi mosepxuoctu tuna «Ilnante» (mo kiaaccudukauun DIN — GroE);

BBIOOp THMA aKKyMyJSATOpa JIOJDKEH BBIMIOJHATHCS B IMPOLECCe
MIPOEKTUPOBAHMUS C YUETOM MMAPAMETPOB CYILECTBYIOIIEN HAIPY3KH;

U1l IEUCTBYIOUIEM CXEMbl T€HEPUPOBAHUS ITOCTOSIHHOIO TOKa
Hanpspbkenue Ha muHax LIIIT-1 u HIIIT-2 Bo BpeMs aBapuilHOrO MOJy4acOBOTO
paspsana JOKHO TOAJEPKUBATHCA C MOMOILIBID AJIEMEHTHOIO KOMMYTaTtopa Ha
ypoBHe 230B. Tak Kak »3JeMEHTHbIE KOMMYTATOpbl 001a7ai0T OOJIbLION
MHEPLUUOHHOCTBIO, TO OHHM MOTYT SIBUTbCS MNPUYMHON HENOCTATOYHOI'O YPOBHS
HampsDKeHUsT Ha IIMHAX WUTa My TMOTpeduTeneil B pexuMe aBapUilHOro
MIOJIy4acOBOIO pa3psaa,

3alllUTHBIE amnmaparbl BBOJAOB pabO4Yero M pe3epBHOIO MHUTAHUS

HITIT-1 u IIIIT-2 He 06s1amarOT TOCTATOYHON YYBCTBUTEIHLHOCTHIO K TokaM K3 B
3aIIMIIAEMO 30HE;

IIpU IPOBEJCHUH PEKOHCTPYKLUHUHU PEKOMEHIYETCS YCTAHOBHTH B
nensx BBOAOB pabouero mnutanus IIIT-1 w IIIIT-2 or Ab-1, Ab-2 u ABb-3
aBToMaTu4eckue BbIkIouaTenn BA-55-41 ¢ momynpoBOJHUKOBBIMU PacIENUTENSIMU
MPT-8, ciennanbHo pa3paboTaHHbIE AJIs1 YCTAaHOBKHU B 1ensX BBoA0B nuTanus LIIIT.
B xoae mpoeKTUpoBaHUs PEKOHCTPYKLUMU CUCTEMBI IOCTOSHHOIO TOKa HapameTphl
HacTpolku pacuenutenss MPT-8 BbeiOMpaioTcs ¢ ydeToM MapaMeTpoB BHOBb
YCTaHABJIMBAEMOT0 000PYAOBaHMUS,

YacTh aBTOMATHMYECKUX BBIKJIIOYATENICH, YCTAaHOBJICHHBIX B LEIAX
nutanust  npucoenuuenuit  IIIIT-1 w  HIIIT-2, wumeroT HEZOCTATOUYHYIO
YyBCTBUTEJIBHOCTh K TOKaM AyroBoro K3. 31o oOBsACHSETCS HU3KUM YPOBHEM TOKa
KOPOTKOT'O 3aMbIKaHMsI, BCJIEJACTBUE 3HAUYMUTEIBHON YIaN€HHOCTH MOTpeOuTeNe ot
IIIT wu  Mamoro  ceueHUs  HUCMNOJB3yeMbIX  Kabeneil.  Hemocrarouynas
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YyBCTBUTEJIBHOCTh anmapatoB K TokaM K3 MOXeT cTarh NPUUYMHOW HEJOMYCTHUMO
OoJIbIIIEro BpeMEeHU cpabaThIBaHUS M IPUBECTH K TOKApPY B KaOEIHLHOM XO3SIHUCTBE,

JUISL  CEJIGKTUBHOIO CcpabaThiBaHWs allllapaToB 3alllUThl IeTlei
MATaHUsSI TTIOTPEOUTENCH, UCKITIOUEHHUS JIO)KHOTO cpadaThIBaHUSI TIPU pab0OUNX TOKaX U
obOecrieyeHus1 YyBCTBUTEIBHOCTH K TOKaMm ayroBoro K3 s neicTByromei cucTeMsl
nocTostHHOTO Toka TOIl, HeoOXxoguMo MPOBECTH 3aMEHY amnmapaToB 3allUThI
npucoeaunenuii [I1T-1 u HIIIT-2 cornacuo tabaure 10;

kabemu mutanust norpeduteneit IIIIT-1 u IIIIT-2 ¢ momeHnTa BBOAA B
AKCIUTyaTalui0 B OCHOBHOM HE 3aMEHSIMCh U K HACTOSIIIEMY MOMEHTY BbIpaboTaiu
cBoi pecypc. HeoO6xomumo mNpou3BEeCTH PEKOHCTPYKIMIO IENed MUTaHUS
MoTpeOuTeNIe MOCTOSIHHOTO TOKAa C HCIIOJIh30BaHUEM COBPEMEHHBIX Kaleneh ¢
M30JISIHMEH, He OIS KUBAIOIIECH TOpEHNe, U 3alUTHON anmapaTypoil ¢ pac4eTHBIM
000CHOBaHHEM B X0JI€ POSKTUPOBAHUS;

W3 BBIOJHEHHBIX pacueToB BHJIHO, YTO JOCTaTOYHBIH YpPOBEHB
HaIpsDKEHU Ha 32KMMax AJIEKTPOABUTATENEN aBapuiHbIX MaciaoHacocoB AMH TT°
1-8, MHVYT TT 7-8 u snekTpoMaruutax BKiIro4YeHuUs: Bbikiouateneit OPY-35,110xkB
MPU 3aJIaHHBIX YCJIOBUAX OOECIEeUMBATHCA HE OyJeT u3-3a OOJBIIOrO MaJCHUS
HanpspDKeHWsT B I[EMSAX MHUTaHWs, BBI3BAHHOIO 3HAYUTEIBLHON YJIaJl€HHOCTHIO
MoTpeOuTeNIe OT UCTOYHUKOB ITUTAHUSI, BLICOKOTO BHYTPEHHETO CONpOTUBICHUST Ab
Y BBICOKOM TOJTYKOBOW HArpy3KOu;

U1l oOecrieueHuss HeoOXOJMMOIr0 YpOBHS HAmNpsDKEHUs Ha IIWHAX
HITIT u y motpebuteneit mpu TOJTYKOBBIX HArpy3kax, HEOOXOJAMMO HCIIOJIH30BaTh B
nensx BBOAOB pabouero mutanus or Ab-1, Ab-2 u AbB-3 B3ameH »IeMEHTHBIX
KOMMYTaTOpPOB, YCTPOWCTBA TPAaH3UCTOPHBIE CTAOWMIM3AIMU HAIPSDKEHUs] THUIA
YTCII-M,;

KOHCTPYKIIMSI ~MaHeJed IIUTOB TIOCTOSHHOIO TOKa HeygoOHa B
DKCIUTyaTalluM U HepeMOHTomnpurojgHas. Jlns obOecniedeHuss COBPEMEHHBIX
TpeOOBaHUN  HAJEKHOCTH M  IOXKApOOE30MacCHOCTH  HE0O0XOoaMMa  3aMeHa
cymectBytonux IIIIT Ha coBpeMeHHBIE C COBPEMEHHBIMH 3alIUTHBIMHU
anmapatamu. JlanpHeWmias Jke  OKCIUTyaTalusi  CYIIECTBYIOIIEH  3allluTHOM
ammapaTtypbl, €€ 3aMeHa B  CYIICCTBYIOIIMX  TMaHENIsAX, JUO0O0  PEMOHT
HElEeJIeco00pa3HbI;

n3-3a orcyrcTBUs Ha LIIIT coBpeMeHHBIX YCTPOMCTB OMpeseeHus MecTa
3aMBIKaHUSI Ha <«3EMITIO» TIpolleaypa MOUCKa 3eMJIM 3aHUMAaeT MPOJOIKUTEIbHOE
BpeMsi U TIPOM3BOJUTCS IYTEM IOOYEPEIHOr0 OTKIIOYCHHUS MPUCOCAUHEHUN U
Y4acTKOB CETH, MPU KOTOPOM BO3MOXKHBI OINIMOKM W HENpaBUJIbHOE CpabaThiBaHUE
yCcTpoiicTB P3A;

B TMPOEKTEC PEKOHCTPYKIIMU HEOOXOIUMO TMPEayCMOTPETh YCTAHOBKY
YCTPOUCTB 11 aBTOMATH3WPOBAHHOI'O IOHUCKA 3aMbIKAHUN Ha <GEMJII0» B CETH
MTOCTOSTHHOTO ONIEPATUBHOTO TOKA.

Hacrosiee obciienoBanne U pe>KUMHBIC UCIIBITAHUS SIBJISIFOTCS OCHOBOM JJISI
pa3pabOTKH MPOEKTa PEKOHCTPYKIIMU CHUCTEMBbI TMOCTOossHHOTO Toka TOII-9 ¢
MCIIOJIb30BaHUEM COBPEMEHHOI'0 000PYI0BaHUS U B COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUAMH HAJEKHOCTHU U T0KAPOOE30TMaCHOCTH.
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PCKOHCTPYKHI/IH CUCTCMBI ITOCTOAHHOI'O TOKa T9LI-9 HOJIDKHA ITPOU3BOAUTHCA
Ha OCHOBAHUHU IIPOCKTA, YUUTBHIBAIOIICTO (1)aKTI/I‘IeCKI/Ie mapamMCTpPhbI HOTpe6I/ITeHCﬁ u
MOJKCT IMMPOU3BOAUTHCA ITOITAITHO.
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Pucynox 1. Ocumisiorpamma 3navenns nyckoBoro toka AMH TI'-1.
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Prcynox 2. Ocuuinorpamma snavenns nyckosoro toka AMHY TI-1.
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Pucynox 3. Ocunnnorpamma suavenns nyckosoro toxka AMH TT-2.
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Pucynox 4. Ocuniiiorpamma 3HaueHust nyckosoro toka AMHY TT-2.
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Pucynok S. OcuuiiorpaMma 3suaueHus nyekosoro toka AMH TT-3.
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Pucynok 6. Ocunnorpamma snauenus nyckoBoro toka AMHY TT-3.
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Pucynok 7. Ocunnstorpavma suadenns nyckosoro toka AMH TI'-4,
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Pucynok 8. OcnunnorpamMmma 3Hayenus myckosoro toka AMHY TT'-4,
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Pucynok 9. Ocunisiorpamma 3Havenss nyckosoro toka AMH TT-5.
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Pucynok 10. Ocunnnorpamma 3Havenus nyckosoro Toxka AMHY TT'-5.
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Pucynok 11. OcuniiiorpaMmma 3Hayenns nyckosoro Toka AMH TT-6.
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Pucynok 12. Ocunanorpamma snavenus nyckoBoro toka AMHY TT'-6.
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Pucynox 13. OcumyisiorpamMma 3HadeHus nyckosoro toka AMH TT'-7.
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Pucynok 14. Ocunanorpamma 3HaYeHus: myckosoro roka AMHY TI'-7.
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Pucynok 15. Ocumnanorpamma suavenus nyciosoro toka AMH TT-8.
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Pucynox 16. OcunianorpamMma 3HadeHus nyckosoro Toka AMHY TT'-8.
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Pucynox 17 - I'padguk HArpy3sKku 1/1A pesKaMa aBapuiiHOTO M0J1y4aCOBOr0 HCYe3HOBEHHS NepeMeHHOro
nanpsokenuna B cucreme CH g AB-1 npu naragny norpe6ureneit I CIN IIIT-1.
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Pucynok 18 - I'paduk HarpysKu JJis pesximMa apapHiHOro MoJIy4acoBOro HCYe3HOBEHHA [IePEMEHHOI0
Hanpssxenus B cucreme CH nis AB-2 npu nutanun norpeburesneii IT CIN IIIIT-1.
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PucyHox 19 - T'paduk Harpysku jia peskama apapHiiHOro M0JIy4aCOBOI0 HCYE3HOBEHHUS NEPEMEHHOr0
nanpsoxennas B cacteme CH ana AB-3 npu nuranuu norpedurenei IL{IIT-2.
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Pucyrok 21 - I'paduk Harpyskn Anst pesxuMa aBapuiftHOro MOTY4aCOBOr0 HCUE3HOBEHHS nepeMeHHOro

Hanpsokenusi B cucreme CH anst AB-1(3) npn nuranun norpeduteneii I CII INIIT-1 i IIIT-2.
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Pucynok 22 - IlppHuunuanbHas cxemMa yCTAHOBKH 151 nposeaenust onbiToB K3.
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PucyHork 23 = [IpyuHUMiansHaos 2/1eK TPMUeCKas CXeMa Orbeqe/1eHIs
BHYTPEHHEOr0 ConpoTuB/ieHns Ab.
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Pucynok 24. OcunanorpamMmma 3naueHus Toka mexnostocHoro K3 na munax IIIIT-1 ripri nutanuu ot AB-1C £.4,06
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Pucynoxk 25. OcuunnorpamMma sHaueHus Toka Mesknojiocnoro K3 na manax INIT-1 npu nutannu or AB-1.
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Pucynok 26. Ocuninorpamma snauenus Toka mexnoatocnoro K3 K3 B uenn B3aumMopesepsuposanns HIIIT-1 — [IIT-
2 npu nuTanuu ot AB-1,
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Pucynox 27. Ocunyiorpamma sHavdeHus Toka mesknomocHoro K3 va munax INIT-1 npu nutanuu or AB-2¢ Rdo6.
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Pucynoxk 28. Ocnuasiorpamma sHadeHnst Toka mexnoarocdoro K3 na munax HIIIT-1 - IpH NUTaHUHU oT AB-2.
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Pucynox 29. Ocuunaiorpamma sHavenust Toka mexnoniocaoro K3 na wmuax IIIT-2 ¢ R,.s.npu naranuu ot AB-3.
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Pucynox 30. Ocyuiiorpamma snagenns Toka Mesknosocuoro K3 ua mwunax IMIT-2 npu nutannu ot AB-3.
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Pucynox 31 - BoabT-amnepHas xapakTepHCTHKA aKKyMy.1sTopHo#l 6aTapen AB-1.
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Pucynok 32 - BoabT-amnepHas XxapakTepHCTHKA aKKyMyJiiTopHo# Gatapen AB-2.
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XapakTepuCTHKH AaKKYMYJIATOPHBIX OaTapei
CHCTEMBI NOCTOSAHHOI0 TOKA.

Tabmuma 1
Ne Tun Emkocth |KoamnuecTBO Oomree I'ox BBOZA B
AB |akkymyasitopHoii | Cio, Al4 pado4ux KOJIMYECTBO PKCIUIyaTalUIo
O0arapen 3JIeMEHTOB | 3JIeMEHTOB
1 CK-28 1008 106 124 1968
2 CK-20 720 106 128 1971
3 100PzS-1000 1000 104 130 2007

XapakTepUCTHKHU YJIEKTPOABUIaTe/ el NOCTOAHHOIO TOKA
aBaApPUHHBIX MACJIOHACOCOB CMAa3KHU TYPOUH U YIUIOTHEHHUSI BaJIa TeHEPaTOpPOB

Ne 1-8.
Tabnuma 2

Ne T MapkupoBka Tun Puom, [HOM, Imyck, K,
KBT A A o.€.

1 AMH TT"-1 I1-62 14 73 180 2,5
AMHY TT-1 ITHB-45 7 37,5 264,3 7,0

5 AMH TT"-2 I1-62 14 73 283,8 39
AMHY TT-2 ITHB-45 7 37,5 373,6 10

3 AMH TT-3 ITH-145 21 109 195,6 1,8
AMHY TT-3 I1-40M 6,1 35 225 6,4

4 AMH TT"-4 I1-62 14 73 201 2,8
AMHY TT-4 I1-40M 6,1 35 1447 41

5 AMH TT"-5 I1-62 14 73 177,6 2,4
AMHY TT-5 I1-40M 6,1 35 2475 7,1

AMH TT"-6 I1-62 14 73 189 2,6

6 AMHY TT-6 I1-40M 6,1 35 2145 6,1
7 AMH TT'-7 I1-62 14 73 190 2,6
AMHY TT-7 I1-62 25 128 1377 10,7

AMH TT"-8 I1-62 14 73 121,6 1,6

8 AMHY TI-8 1-71-M 39 207 952,5 4,6

Pe3yJII>TaTI)I NMPOBECACHUSA ONIBITOB KOPOTKHUX 3aMbIKAHUM B CETH MOCTOSIHHOI'O TOKA.

Tabmuma 3
HaumeHnoBanue omnbiTa Ua6, B Ummmn, B | k3, A
OmneiT MexxnonocHoro K3 Ha munax IIIT ¢ Rno6. npu nuranuu ot Ab-1 197,2 182,7 862
OmnpiT MmexxnontocHoro K3 Ha mmunax IIIT npu mutanuu ot Ab-1 100,2 26,78 5307
OmneiT MexxnonocHoro K3 Ha munax IIIT ¢ Rno6. npu nuranuu ot Ab-2 192,8 179 856
OmnpiT MexxnontocHoro K3 Ha mmunax IIIT npu mutanuu ot Ab-2 77,14 13,28 5052
OmneiT MexxnontocHoro K3 Ha mmunax IIIT ¢ Rno6. npu nuranuu ot Ab-3 197 192,4 897
OmnpiT MmexxnontocHoro K3 Ha munax IIIT npu mutanuu ot Ab-3 64,42 349 6163
OmnpeiT MexxnonocHoro K3 B nienu B3aumopesepsupopanus HII1T-1 — IIIIT-2 1766 1504 1654
nipu niutanun ot Ab-1




3HaueHUsI HANPSDKEHUS HA 2JIEMEHTaX IPU KOHTPOJIBLHOM pa3psisie akKyMyssiTopHoit 6atapen Nel

Oo6wext:Upkyrckas TOL-9 Jara:25.05.09 Tumn: CK-28
Temnepatypa Bo3ayxa: 20 C Hauauo paspsiga: 9-30 Konen paspsina: 18-20
Ta6auna 4
Ne anem. 9-30 Ne anem. 9-30 Ne anem. 18-20 Ne anem. 18-20
1 2,15 66 2,15 1 1,91 66 1,92
2 2,14 67 2,15 2 1,89 67 1,92
3 2,14 68 2,14 3 1,90 68 1,91
4 2,14 69 2,14 4 1,90 69 1,91
5 2,15 70 2,14 5 1,92 70 1,91
6 2,14 71 2,14 6 1,91 71 1,91
7 2,15 72 2,13 7 1,90 72 1,90
8 2,14 73 2,14 8 1,90 73 1,91
9 2,15 74 2,13 9 1,91 74 1,90
10 2,14 75 2,14 10 1,91 75 1,91
11 2,15 76 2,14 11 1,90 76 1,91
12 2,15 77 2,15 12 1,92 77 1,89
13 2,14 78 2,14 13 1,91 78 1,82
14 2,14 79 2,14 14 1,91 79 1,85
15 2,15 80 2,14 15 1,92 80 1,92
16 2,14 81 2,14 16 1,91 81 1,91
17 2,15 82 2,15 17 1,91 82 1,92
18 2,15 83 2,13 18 1,90 83 1,92
19 2,15 84 2,14 19 1,91 84 1,90
20 2,14 85 2,14 20 1,89 85 1,91
21 2,16 86 2,15 21 1,89 86 1,91
22 2,15 87 2,14 22 1,93 87 1,90
23 2,16 88 2,14 23 1,93 88 1,91
24 2,15 89 2,14 24 1,91 89 1,91
25 2,15 90 2,15 25 1,92 90 1,92
26 2,15 91 2,14 26 1,90 91 1,93
27 2,15 92 2,15 27 1,92 92 1,89
28 2,15 93 2,14 28 1,89 93 1,92
29 2,16 94 2,14 29 1,93 94 1,92
30 2,15 95 2,15 30 1,91 95 1,90
31 2,14 96 2,14 31 1,91 96 1,90
32 2,15 97 2,14 32 1,92 97 1,92
33 2,16 98 2,14 33 1,93 98 1,89
34 2,15 99 2,14 34 1,92 99 1,91
35 2,15 100 2,12 35 1,92 100 1,90
36 2,14 101 2,15 36 1,90 101 1,93
37 2,15 102 2,13 37 1,92 102 1,90
38 2,15 103 2,14 38 1,92 103 1,91
39 2,13 104 2,14 39 1,91 104 1,91
40 2,14 105 2,15 40 1,91 105 1,92
41 2,15 106 2,14 41 1,92 106 1,89
42 2,14 107 2,13 42 1,90 107 1,91
43 2,15 108 2,13 43 1,91 108 1,90
44 2,15 109 2,14 44 1,88 109 1,91
45 2,15 110 2,13 45 1,91 110 1,90
46 2,14 111 2,13 46 1,80 111 1,90
47 2,15 112 2,13 47 1,81 112 1,91
48 2,16 113 2,13 48 1,90 113 1,90
49 2,15 114 2,13 49 1,91 114 1,90
50 2,15 115 2,13 50 1,90 115 1,90
51 2,15 116 2,14 51 1,90 116 1,91
52 2,16 117 2,13 52 1,88 117 1,90
53 2,15 118 2,12 53 1,91 118 1,89
54 2,15 119 2,13 54 1,92 119 1,89
55 2,15 120 2,13 55 1,88 120 1,89
56 2,15 121 2,13 56 1,93 121 1,81
57 2,15 122 2,13 57 1,91 122 1,91
58 2,15 123 2,12 58 1,92 123 1,91
59 2,14 124 2,11 59 1,91 124 1,89
60 2,14 60 1,89
61 2,14 61 1,91
62 2,15 62 1,92
63 2,15 63 1,92
64 2,15 64 1,92
65 2,15 65 1,91




3HaueHUs IUIOTHOCTH Ha HJIEMEHTAX IPH KOHTPOJILHOM pa3psijie akKKyMyJSITOpHOH Oatapen Nel
Tun CK-28
Konen paspsina: 18-20

Oo6bext:HMpkyrckas TOL-9
Temnepatypa Bozayxa: 20 C

Mata:16.07.09
Hauauo paspsiga: 9-30

Ta6anua 5
9-30 9-30 Ne 18-20 No 18-20
No ariem. No aniem.
Pan A Pan b Pan A Pan b SJIeM. 1 Pgn A Pan b SJIeM. | Pan A Pan b

1 1,210 1,210 66 1,210 1,210 1 1,170 1,170 66 1,165 1,160
2 1,210 1,210 67 1,210 1,210 2 1,170 1,160 67 1,170 1,165
3 1,210 1,205 68 1,205 1,210 3 1,170 1,160 68 1,155 1,155
4 1,205 1,210 69 1,210 1,210 4 1,160 1,160 69 1,150 1,155
5 1,210 1,210 70 1,210 1,210 5 1,170 1,170 70 1,150 1,160
6 1,210 1,205 71 1,210 1,210 6 1,160 1,160 71 1,155 1,155
7 1,210 1,210 72 1,210 1,210 7 1,165 1,170 72 1,150 1,145
8 1,210 1,210 73 1,210 1,210 8 1,170 1,170 73 1,155 1,155
9 1,205 1,210 74 1,210 1,210 9 1,160 1,170 74 1,155 1,145
10 1,210 1,210 75 1,205 1,210 10 1,165 1,160 75 1,155 1,160
11 1,210 1,210 76 1,210 1,210 11 1,170 1,165 76 1,160 1,155
12 1,210 1,210 77 1,210 1,210 12 1,165 1,165 77 1,165 1,160
13 1,210 1,210 78 1,210 1,210 13 1,160 1,160 78 1,170 1,140
14 1,205 1,210 79 1,210 1,210 14 1,160 1,160 79 1,160 1,140
15 1,210 1,210 80 1,210 1,210 15 1,170 1,170 80 1,155 1,155
16 1,210 1,210 81 1,210 1,210 16 1,160 1,165 81 1,160 1,150
17 1,210 1,210 82 1,210 1,210 17 1,170 1,165 82 1,170 1,165
18 1,210 1,210 83 1,210 1,210 18 1,175 1,170 83 1,160 1,165
19 1,210 1,210 84 1,210 1,210 19 1,180 1,170 84 1,160 1,155
20 1,205 1,210 85 1,210 1,210 20 1,155 1,170 85 1,165 1,160
21 1,210 1,210 86 1,210 1,210 21 1,175 1,175 86 1,165 1,165
22 1,210 1,210 87 1,210 1,210 22 1,180 1,180 87 1,155 1,160
23 1,210 1,210 88 1,210 1,210 23 1,175 1,180 88 1,160 1,160
24 1,210 1,210 89 1,210 1,210 24 1,170 1,170 89 1,155 1,160
25 1,210 1,210 90 1,210 1,210 25 1,170 1,180 90 1,165 1,165
26 1,210 1,210 91 1,210 1,210 26 1,165 1,175 91 1,165 1,170
27 1,210 1,210 92 1,210 1,210 27 1,165 1,170 92 1,155 1,155
28 1,210 1,210 93 1,210 1,210 28 1,170 1,170 93 1,170 1,165
29 1,210 1,210 94 1,210 1,210 29 1,180 1,175 94 1,160 1,155
30 1,210 1,210 95 1,210 1,210 30 1,175 1,175 95 1,155 1,160
31 1,205 1,210 96 1,210 1,210 31 1,160 1,160 96 1,160 1,160
32 1,210 1,210 97 1,210 1,210 32 1,170 1,175 97 1,160 1,160
33 1,210 1,210 98 1,210 1,210 33 1,175 1,180 98 1,160 1,160
34 1,210 1,210 99 1,210 1,200 34 1,170 1,175 99 1,160 1,145
35 1,210 1,210 100 1,205 1,200 35 1,170 1,170 100 1,150 1,140
36 1,205 1,210 101 1,210 1,210 36 1,155 1,160 101 1,165 1,170
37 1,210 1,210 102 1,210 1,210 37 1,165 1,165 102 1,155 1,150
38 1,210 1,210 103 1,210 1,210 38 1,155 1,175 103 1,165 1,160
39 1,210 1,210 104 1,210 1,210 39 1,160 1,160 104 1,160 1,160
40 1,210 1,210 105 1,205 1,210 40 1,165 1,170 105 1,170 1,170
41 1,210 1,210 106 1,210 1,210 41 1,165 1,160 106 1,155 1,155
42 1,210 1,205 107 1,210 1,210 42 1,160 1,155 107 1,160 1,160
43 1,210 1,210 108 1,210 1,210 43 1,170 1,165 108 1,160 1,160
44 1,210 1,210 109 1,210 1,210 44 1,165 1,165 109 1,165 1,170
45 1,210 1,210 110 1,205 1,210 45 1,170 1,160 110 1,150 1,155
46 1,210 1,210 111 1,210 1,210 46 1,170 1,165 111 1,150 1,155
47 1,210 1,210 112 1,210 1,210 47 1,175 1,165 112 1,160 1,160
48 1,210 1,210 113 1,210 1,210 48 1,180 1,175 113 1,150 1,160
49 1,210 1,210 114 1,210 1,210 49 1,170 1,160 114 1,155 1,155
50 1,210 1,210 115 1,210 1,210 50 1,165 1,175 115 1,160 1,155
51 1,210 1,210 116 1,210 1,210 51 1,170 1,160 116 1,160 1,165
52 1,210 1,210 117 1,205 1,210 52 1,175 1,175 117 1,150 1,155
53 1,210 1,210 118 1,205 1,200 53 1,170 1,165 118 1,145 1,150
54 1,210 1,210 119 1,210 1,210 54 1,160 1,170 119 1,145 1,155
55 1,210 1,210 120 1,210 1,210 55 1,160 1,165 120 1,150 1,160
56 1,210 1,210 121 1,205 1,210 56 1,175 1,175 121 1,145 1,145
57 1,210 1,210 122 1,210 1,210 57 1,170 1,165 122 1,155 1,160
58 1,210 1,210 123 1,210 1,200 58 1,175 1,170 123 1,150 1,140
59 1,210 1,200 124 1,210 1,210 59 1,165 1,155 124 1,155 1,155
60 1,210 1,210 60 1,150 1,160 125

61 1,210 1,210 61 1,160 1,160 126

62 1,210 1,210 62 1,165 1,160 127

63 1,210 1,210 63 1,165 1,160 128

64 1,210 1,210 64 1,160 1,165 129

65 1,210 1,210 65 1,160 1,165 130




3HaueHUsI HANPSDKEHUS HA 2JIEMEHTaX IPU KOHTPOJIBLHOM pa3psijie akKyMyJsIToOpHOit 6aTapen Ne2

Oo6wext:Upkyrckas TOL-9 Jara:1.06.09 Tumn: CK-20
Temnepatypa Bo3ayxa: 20 C Hauauo pazpsiga: 9-00 Konen paspsina: 18-45
Ta6auna 6

Ne anem. 9-00 Ne anem. 9-00 Ne anem. 18-20 Ne anem. 18-20
1 2,13 66 2,13 1 1,93 66 1,94
2 2,14 67 2,13 2 1,94 67 1,90
3 2,13 68 2,11 3 1,92 68 1,92
4 2,11 69 2,12 4 1,91 69 1,92
5 2,12 70 2,12 5 1,92 70 1,88
6 2,13 71 2,11 6 1,92 71 1,89
7 2,13 72 2,12 7 1,92 72 1,92
8 2,13 73 2,12 8 1,92 73 1,92
9 2,14 74 2,11 9 1,93 74 1,92
10 2,13 75 2,11 10 1,92 75 1,92
11 2,13 76 2,12 11 1,92 76 1,91
12 2,14 77 2,11 12 1,93 77 1,92
13 2,12 78 2,10 13 1,91 78 1,89
14 2,12 79 2,11 14 1,92 79 1,89
15 2,12 80 2,13 15 1,92 80 1,92
16 2,12 81 2,10 16 1,92 81 1,91
17 2,11 82 2,12 17 1,92 82 1,91
18 2,13 83 2,13 18 1,93 83 1,91
19 2,13 84 2,13 19 1,93 84 1,94
20 2,12 85 2,12 20 1,92 85 1,93
21 2,14 86 2,11 21 1,94 86 1,91
22 2,12 87 2,11 22 1,92 87 1,80
23 2,13 88 2,12 23 1,92 88 1,92
24 2,11 89 2,10 24 1,91 89 1,91
25 2,13 90 2,10 25 1,94 90 1,91
26 2,13 91 2,11 26 1,94 91 1,92
27 2,14 92 2,12 27 1,94 92 1,91
28 2,12 93 2,10 28 1,93 93 1,90
29 2,12 94 2,12 29 1,92 94 1,92
30 2,12 95 2,12 30 1,93 95 1,92
31 2,12 96 2,13 31 1,92 96 1,92
32 2,12 97 2,11 32 1,92 97 1,92
33 2,12 98 2,10 33 1,92 98 1,91
34 2,13 99 2,10 34 1,93 99 1,89
35 2,13 100 2,10 35 1,92 100 1,91
36 2,12 101 2,11 36 1,92 101 1,92
37 2,12 102 2,10 37 1,92 102 1,87
38 2,13 103 2,10 38 1,93 103 1,91
39 2,12 104 2,11 39 1,92 104 1,92
40 2,10 105 2,11 40 1,90 105 1,88
41 2,10 106 2,10 41 1,89 106 1,91
42 2,13 107 2,15 42 1,93 107 1,93
43 2,11 108 2,16 43 1,92 108 1,93
44 2,12 109 2,16 44 1,92 109 1,93
45 2,11 110 2,16 45 1,91 110 1,91
46 2,11 111 2,16 46 1,92 111 1,92
47 2,13 112 2,15 47 1,94 112 1,91
48 2,11 113 2,16 48 1,92 113 1,93
49 2,11 114 2,16 49 1,93 114 1,92
50 2,12 115 2,16 50 1,92 115 1,93
51 2,10 116 2,16 51 1,91 116 1,93
52 2,12 117 2,15 52 1,89 117 1,92
53 2,11 118 2,15 53 1,92 118 1,93
54 2,12 119 2,15 54 1,93 119 1,92
55 2,12 120 2,16 55 1,92 120 1,92
56 2,11 121 2,16 56 1,90 121 1,92
57 2,11 122 2,15 57 1,90 122 1,93
58 2,12 123 2,15 58 1,93 123 1,93
59 2,13 124 2,15 59 1,91 124 1,92
60 2,11 125 2,15 60 1,92 125 1,92
61 2,13 126 2,16 61 1,90 126 1,94
62 2,12 127 2,15 62 1,90 127 1,93
63 2,11 128 2,15 63 1,91 128 1,92
64 2,13 64 1,92
65 2,13 65 1,94




3HaueHUs IIOTHOCTH Ha HJIEMEHTAX IPH KOHTPOJILHOM pa3psijie aKKyMyJSITOpHOH Oatapen Ne2

[pkyrckas TOLI-9 Jara 1.06.09 Tun CK-20
ypa Bo3mpyaaR0aa: 9-00 Konen paspsina: 18-45
Ta6auua 7

Ne 9-00 Ne 9-00 Ne 18-45 Ne 18-45
SJICM. 1 Pgan A | Psan B | 27IeM. | Pgn A | Psag B 91€M. | Pan A Pan b | 21eM. [ Pan A|Pan b
1 1,210 1,210] 66 |1,210(1,210 1 1,175 1,175 66 11,180|1,180
2 1,210 [ 1,210] 67 |1,210(1,210 2 1,180 1,175 67 11,170| 1,180
3 1,210 (1,210} 68 ]1,210]1,210 3 1,170 1,170 68 11,165|1,170
4 1,210 1,210] 69 |1,210(1,210 4 1,165 1,160 69 |1,165]1,165
5 1,210 1,210] 70 |1,210(1,210 5 1,170 1,170 70 11,170| 1,170
6 1,210 1,210] 71 |1,210(1,210 6 1,175 1,175 71 11,170| 1,160
7 1,210 1,210] 72 |1,210(1,210 7 1,180 1,175 72 11,170| 1,170
8 1,210 1,210] 73 |1,210(1,210 8 1,175 1,170 73 11,180| 1,170
9 1,210 (1,210] 74 |1,210(1,210 9 1,180 1,175 74 11,175| 1,170
10 11,210 21,2101 75 }1,210]1,210] 10 1,175 1,170 75 11,170| 1,165
11 11,210 12101 76 |1,210]1,210] 11 1,170 1,170 76 11,170| 1,165
12 11,210 12101 77 |1,210]1,210] 12 1,180 1,175 77 11,180]| 1,165
13 11,210 1,210] 78 }1,210]1,210] 13 1,165 1,170 78 11,170| 1,155
14 11,210 12101 79 |1,210]1,210] 14 1,175 1,165 79 ]1,155]1,165
15 |1,210(1,210] 80 J1,210|1,210] 15 1,175 1,160 80 11,170|1,170
16 11,210 12101 81 }J1,210]1,210] 16 1,170 1,160 81 ]1,160]1,160
17 11,210]1,210] 82 |1,210]1,210] 17 1,175 1,175 82 11,165|1,170
18 |1,210(1,210] 83 ]J1,210|1,210] 18 1,175 1,175 83 11,180| 1,170
19 11,210 12101 84 |1,210]1,210] 19 1,175 1,175 84 11,180| 1,170
20 11,210(1,210] 85 ]1,210|1,210] 20 1,165 1,170 85 11,170| 1,175
21 11210]1,210] 86 ]1,210|1,210] 21 1,180 1,181 86 |1,170]1,155
22 11210 1,210] 87 ]1,210|1,210] 22 1,170 1,170 87 11,175| 1,160
23 11,210(1,210] 88 ]1,210|1,210] 23 1,175 1,175 88 11,170| 1,170
24 11210 1,210] 89 ]11,210|1,210] 24 1,170 1,160 89 |]1,165]|1,160
25 11,210(21,210] 90 ]1,210|1,210] 25 1,180 1,180 90 |1,170]1,160
26 11,210(21,210] 91 ]1,205|1,210] 26 1,180 1,175 91 |1,165]|1,160
27 11210 1,210] 92 ]11,210|1,210] 27 1,180 1,180 92 11,180| 1,170
28 11,210(1,210] 93 ]1,210|1,210] 28 1,180 1,175 93 |1,165]|1,160
29 1121012101 94 ]11,210|1,210] 29 1,180 1,170 94 |1,180]1,165
30 11,210 1,210] 95 |1,210(1,210] 30 1,175 1,175 95 11,170| 1,170
31 12210]1210] 9 |1,210(1,210] 31 1,180 1,175 96 |1,180]1,180
32 |1210(1,210] 97 |1,210{1,210] 32 1,180 1,170 97 11,170| 1,165
33 11,210 1,210] 98 |1,210(1,210] 33 1,175 1,170 98 ]1,180]1,180
34 11,210 1,210] 99 |1,210(1,210] 34 1,180 1,175 99 11,170| 1,175
35 11,210 1,210 100 |1,210(1,210] 35 1,180 1,184 100 |1,170|1,170
36 |1,210] 1,210 101 |1,205(1,210] 36 1,180 1,170 101 |1,165|1,170
37 11,210] 1,210 102 |1,205(1,210] 37 1,180 1,180 102 |1,165|1,170
38 11,210| 1,210 103 |1,210(1,210] 38 1,180 1,180 103 11,160] 1,150
39 11,210 1,210 104 |1,205(1,210] 39 1,170 1,165 104 |1,165|1,171
40 ]1,210(1,210] 105 | 1,210{1,210] 40 1,170 1,170 105 |1,170|1,170
41 ]11,210(1,210] 106 | 1,210{1,210] 41 1,175 1,160 106 ]1,175]1,165
42 11,210| 1,210 107 |1,210(1,210] 42 1,175 1,170 107 ]1,170] 1,165
43 ]1,210(1,210] 108 | 1,210{1,210] 43 1,165 1,160 108 ]1,180]1,180
44 11,210(1,210] 109 | 1,210{1,210] 44 1,160 1,160 109 ]1,175]1,170
45 ]11,210(1,205] 110 §1,210{1,210] 45 1,165 1,160 110 ]1,170] 1,165
46 11,210| 1,210 111 |1,210(1,210] 46 1,160 1,155 111 ]1,165] 1,555
47 11,210| 1,210 112 |1,210(1,210] 47 1,175 1,175 112 1,160 1,165
48 11,210| 1,210 113 |1,210(1,210] 48 1,170 1,165 113 ]1,160] 1,160
49 11,210| 1,210 114 |1,210(1,210] 49 1,165 1,165 114 ]1,165] 1,160
50 11,210(1,210| 115 J1,205|1,210] 50 1,170 1,165 115 ]1,165]1,170
51 11,210(1,210| 116 J1,210|1,210] 51 1,175 1,170 116 ]1,165] 1,160
52 11,210(1,210| 117 J1,205|1,205] 52 1,160 1,160 117 ]1,155]1,150
53 11,210(1,210| 118 J1,210|1,210] 53 1,170 1,170 118 ]1,155]1,155
54 11,210(1,210| 119 ]1,210|1,200] 54 1,165 1,165 119 ]1,155]1,155
55 11,210(1,210| 120 J1,210|1,210] 55 1,170 1,165 120 ]1,160] 1,160
56 11,210(1,210| 121 J1,210|1,210] 56 1,160 1,160 121 ]1,170] 1,155
57 11,210(1,210| 122 J1,205|1,200] 57 1,170 1,165 122 ]1,165]1,150
58 11,210(1,210| 123 J1,205|1,205] 58 1,175 1,165 123 ]1,165] 1,150
59 11,210(1,210| 124 11,210|1,210] 59 1,180 1,170 124 ]11,170] 1,155
60 ]1,210(1,210| 125 ]1,210|1,210] 60 1,170 1,165 125 ]1,180]1,170
61 ]11,210(1,210| 126 |1,210|1,210] 61 1,180 1,175 126 ]1,180] 1,155
62 11,210(1,210| 127 11,210|1,210] 62 1,170 1,170 127 ]1,180] 1,155
63 ]11,210(1,210| 128 |1,210|1,210] 63 1,160 1,765 128 ]1,175]1,160
64 |1,210| 1,210 64 1,175 1,175 129
65 ]1,210( 1,210 65 1,180 1,175 130




3HaYCHNUs HATPSDKEHKS Ha 2JIEMEHTAX [IPH KOHTPOJIBHOM paspsiae akKyMyJIATopHO# Gatapen Ne3
Oo6bext:HMpkyrckas TOL-9
Temneparypa Bozayxa: 20 C

Jlata:16.07.09

Hauauo pa3zpsiga: 8-00

100PzS 1000

AB Ne3:100PzS 1000
Kownern paspsna: 18-00

Ta6anua 8
Ne ayem. 8-00 Ne ayem. 8-00 Ne ayem. 18-00 Ne ayem. 18-00
1 2,08 66 2,08 1 1,88 66 1,88
2 2,08 67 2,08 2 1,88 67 1,88
3 2,08 68 2,08 3 1,88 68 1,88
4 2,08 69 2,08 4 1,89 69 1,88
5 2,08 70 2,08 5 1,88 70 1,88
6 2,08 71 2,08 6 1,89 71 1,88
7 2,08 72 2,08 7 1,89 72 1,88
8 2,08 73 2,08 8 1,88 73 1,88
9 2,08 74 2,08 9 1,89 74 1,88
10 2,08 75 2,08 10 1,88 75 1,88
11 2,08 76 2,08 11 1,88 76 1,88
12 2,08 77 2,08 12 1,88 77 1,88
13 2,08 78 2,08 13 1,88 78 1,88
14 2,08 79 2,08 14 1,88 79 1,88
15 2,08 80 2,08 15 1,88 80 1,88
16 2,08 81 2,08 16 1,88 81 1,87
17 2,08 82 2,08 17 1,88 82 1,87
18 2,08 83 2,08 18 1,88 83 1,88
19 2,08 84 2,08 19 1,88 84 1,88
20 2,08 85 2,08 20 1,88 85 1,87
21 2,08 86 2,08 21 1,88 86 1,88
22 2,08 87 2,08 22 1,88 87 1,88
23 2,08 88 2,08 23 1,88 88 1,87
24 2,08 89 2,08 24 1,88 89 1,87
25 2,08 90 2,08 25 1,87 90 1,88
26 2,08 91 2,08 26 1,88 91 1,88
27 2,08 92 2,08 27 1,88 92 1,87
28 2,08 93 2,08 28 1,88 93 1,87
29 2,08 94 2,08 29 1,88 94 1,87
30 2,08 95 2,08 30 1,88 95 1,88
31 2,08 96 2,08 31 1,88 96 1,87
32 2,08 97 2,08 32 1,88 97 1,87
33 2,08 98 2,08 33 1,88 98 1,88
34 2,08 99 2,08 34 1,88 99 1,88
35 2,08 100 2,08 35 1,88 100 1,87
36 2,08 101 2,08 36 1,88 101 1,88
37 2,08 102 2,08 37 1,88 102 1,88
38 2,08 103 2,08 38 1,88 103 1,87
39 2,08 104 2,08 39 1,88 104 1,87
40 2,08 105 2,08 40 1,88 105 1,88
41 2,08 106 2,08 41 1,88 106 1,87
42 2,08 107 2,08 42 1,88 107 1,87
43 2,08 108 2,08 43 1,88 108 1,88
44 2,08 109 2,08 44 1,88 109 1,88
45 2,08 110 2,08 45 1,88 110 1,88
46 2,08 111 2,08 46 1,88 111 1,88
47 2,08 112 2,08 47 1,88 112 1,88
48 2,08 113 2,08 48 1,88 113 1,87
49 2,08 114 2,08 49 1,88 114 1,87
50 2,08 115 2,08 50 1,88 115 1,88
51 2,08 116 2,08 51 1,88 116 1,87
52 2,08 117 2,08 52 1,88 117 1,88
53 2,08 118 2,08 53 1,88 118 1,87
54 2,08 119 2,08 54 1,88 119 1,88
55 2,08 120 2,08 55 1,88 120 1,87
56 2,08 121 2,08 56 1,88 121 1,88
57 2,08 122 2,08 57 1,88 122 1,88
58 2,08 123 2,08 58 1,88 123 1,87
59 2,08 124 2,08 59 1,88 124 1,88
60 2,08 125 2,08 60 1,87 125 1,88
61 2,08 126 2,08 61 1,87 126 1,88
62 2,08 127 2,08 62 1,88 127 1,88
63 2,08 128 2,08 63 1,88 128 1,87
64 2,08 129 2,08 64 1,88 129 1,88
65 2,08 130 2,08 65 1,88 130 1,88




3Ha4yeHNUs IIOTHOCTH Ha JIEMEHTAX [IPH KOHTPOJIBHOM paspsiae akKyMyJIaTopHO# Gatapen Ne3
Oo6bext:HMpkyrckas TOL-9
Temneparypa Bozayxa: 20 C

Jlata:16.07.09

Hauauo pa3zpsiga: 8-00

100PzS-1000

AB Ne3:100Gi-1000
Kownern paspsna: 18-00

Ta6anua 9
Ne ayem. 8-00 Ne ayem. 8-00 Ne ayem. 18-00 Ne ayem. 18-00
1 1,24 66 1,24 1 1,125 66 1,105
2 1,24 67 1,24 2 1,125 67 1,105
3 1,24 68 1,24 3 1,125 68 1,105
4 1,24 69 1,24 4 1,125 69 1,110
5 1,24 70 1,24 5 1,125 70 1,110
6 1,24 71 1,24 6 1,120 71 1,110
7 1,24 72 1,24 7 1,125 72 1,110
8 1,24 73 1,24 8 1,110 73 1,110
9 1,24 74 1,24 9 1,110 74 1,110
10 1,24 75 1,24 10 1,110 75 1,110
11 1,24 76 1,24 11 1,110 76 1,105
12 1,24 77 1,24 12 1,110 77 1,105
13 1,24 78 1,24 13 1,110 78 1,110
14 1,24 79 1,24 14 1,110 79 1,105
15 1,24 80 1,24 15 1,110 80 1,110
16 1,24 81 1,24 16 1,110 81 1,105
17 1,24 82 1,24 17 1,110 82 1,105
18 1,24 83 1,24 18 1,110 83 1,105
19 1,24 84 1,24 19 1,110 84 1,110
20 1,24 85 1,24 20 1,110 85 1,110
21 1,24 86 1,24 21 1,110 86 1,110
22 1,24 87 1,24 22 1,110 87 1,105
23 1,24 88 1,24 23 1,110 88 1,105
24 1,24 89 1,24 24 1,110 89 1,105
25 1,24 90 1,24 25 1,110 90 1,110
26 1,24 91 1,24 26 1,110 91 1,105
27 1,24 92 1,24 27 1,115 92 1,105
28 1,24 93 1,24 28 1,110 93 1,105
29 1,24 94 1,24 29 1,110 94 1,105
30 1,24 95 1,24 30 1,110 95 1,105
31 1,24 96 1,24 31 1,115 96 1,105
32 1,24 97 1,24 32 1,115 97 1,105
33 1,24 98 1,24 33 1,115 98 1,110
34 1,24 99 1,24 34 1,115 99 1,110
35 1,24 100 1,24 35 1,115 100 1,105
36 1,24 101 1,24 36 1,115 101 1,105
37 1,24 102 1,24 37 1,115 102 1,105
38 1,24 103 1,24 38 1,115 103 1,100
39 1,24 104 1,24 39 1,115 104 1,100
40 1,24 105 1,24 40 1,115 105 1,100
41 1,24 106 1,24 41 1,115 106 1,100
42 1,24 107 1,24 42 1,115 107 1,100
43 1,24 108 1,24 43 1,115 108 1,100
44 1,24 109 1,24 44 1,115 109 1,100
45 1,24 110 1,24 45 1,115 110 1,105
46 1,24 111 1,24 46 1,115 111 1,100
47 1,24 112 1,24 47 1,115 112 1,105
48 1,24 113 1,24 48 1,115 113 1,105
49 1,24 114 1,24 49 1,115 114 1,105
50 1,24 115 1,24 50 1,115 115 1,105
51 1,24 116 1,24 51 1,115 116 1,105
52 1,24 117 1,24 52 1,115 117 1,110
53 1,24 118 1,24 53 1,115 118 1,100
54 1,24 119 1,24 54 1,115 119 1,105
55 1,24 120 1,24 55 1,115 120 1,105
56 1,24 121 1,24 56 1,115 121 1,105
57 1,24 122 1,24 57 1,115 122 1,105
58 1,24 123 1,24 58 1,115 123 1,105
59 1,24 124 1,24 59 1,115 124 1,105
60 1,24 125 1,24 60 1,105 125 1,105
61 1,24 126 1,24 61 1,105 126 1,105
62 1,24 127 1,24 62 1,105 127 1,105
63 1,24 128 1,24 63 1,105 128 1,105
64 1,24 129 1,24 64 1,110 129 1,105
65 1,24 130 1,24 65 1,105 130 1,110




ITpoBepka kabeseii u 3ammTHOI ammaparypst IIIIT-1 u IIIIT-2 TOI-9 Ta6suua 10
< y
s Veranoennas anmaparypa 3nauenne Toka K3 mpu [3xauenne Toka K3 mpy Venonite BriGopa anmaparyps Pexomeryemas anmaparypa TTpoBepKa KaGerts Ha TEPMIUECKYIO H IORAPHYIO CTORKOCTH PexoMmeH Tyemblit
g nutaHun ot ABNel nuranud or ABNe2 Kabenb
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LIT-1
lHoM.paci.=800A;
Kab. nepemuxa ta LLIIT-2 (11.7) 475 | 1632 | A37260 | 250 | 2500 | 1654 | 1081 | 854 | 1463 | 960 | 757 | 250<475 | - - | 034|030 | 250052155 - BA 55-41 |c;igaﬁ ';:56;5;8_‘:;2; , AABT 3240 420 | 240 | 00901 | 100 | 89 | 93 | 89 | BBrurz(2240)
Tcpab.x3.=0,4cex.
e CB OPVY-110, 35kB - 440 ITH-2 400 - 2482 | 1529 | 1240 | 2360 | 1461 | 1182 - 3,10 3,65 - - - 480>192 - - AAIIIB 3*185 150 | 185 | 0,0459 27 23 27 23 -
1
Lenu CB PYCH-0,4 xB - 10 I1pP-2 100 - 3123 | 1881 | 1542 | 2932 | 1776 | 1452 - 1542 | 17,76 - - - 100>4 - - ACBI" 3*95 80 95 0,0290 28 23 29 23 -
ABapuiiHoe ocBemienue Ha 1. 12,13 130 - ITH-2 250 - 2500 | 1539 | 1249 | 2377 | 1471 | 1190 | 250>130 4,99 5,88 - - - 250>64 - - ACBI" 3*25 20 25 | 0,0453 | >160 | 114 | >160 | 114 BBI'ur 2240
AMH-1 73 180 |A3114 100 800 3084 | 1860 | 1523 | 2898 | 1758 | 1436 | 100>73 - - 1,90 | 1,80 | 800>238 - - - ACBI" 3*95 50 95 | 0,0298 [ 23 38 23 36 -
MoTop-reHeparop cBs3H - - A3114 25 250 2615 | 1602 | 1303 | 2480 | 1527 | 1239 - - - 521 | 4,96 - - ACBI" 2*95 70 95 [ 00417 [ 23 38 23 36
lHoM.paci.=250A;
Lernu CB u AT'TI TT" 1-6 215 360 I1pP-2 200 - 3525 | 2101 | 1730 | 3284 | 1969 | 1617 | 200<215 8,65 9,85 - - - 200>144] BA57-35 lote.=750A ACBI" 3*95 75 120 | 0,0215 | 150 66 158 66
lHOoM.paci.=125A;
AMH-5 73 1776 |BA51-35 [125 1500 1366 | 905 710 | 1328 | 884 | 692 125>73 - - 0,47 | 0,46 | 1500>235 - BA 57-35 lote.=500A ACBI" 3*95 190 9 [ 0,1132 30 43 31 42
5 .
Ienu CB PYCH-6 kB 514.136 - 100 I1pP-2 200 2670 | 1632 | 1328 | 2529 | 1555 | 1262 - 6,64 7,77 - - - 200>40 ACBI' 3*120 85 120 | 0,0401 45 23 46 23
lHom.paci.=160A;
AMH-3 109 1956 |A3123 100 800 2041 | 1285 | 1032 | 1958 | 1239 | 993 109<100 - - 1,29 | 1,24 | 800>258 - BA 57-35 lote.=500A ACBI" 3*120 135 | 120 | 0,0637 31 40 31 39
IMuranue PL OPY-35 kB 25 70 BA 57-35 |100 1250 1826 | 1165 930 | 1760 | 1128 | 898 100>25 - - 0,74 | 0,72 | 1250>93 - ABBI'ar 4*70 200 | 150 | 0,0755 25 30 25 29
lHoM.paci.=160A;
PaspsitHoe conporuBienne 100 - A3134 200 1400 3155 | 1899 | 1557 | 2961 | 1792 | 1465 | 200>100 - - 1,11 | 1,05 - - BA 57-35 lore.=800A ABBI (3*35+1*16) | 35 70 | 0,0283 67 99 67 96
3 .
lHom.paci.=100A;
BA3II-1 80 - ITH-2 250 - 4393 | 2574 | 2137 | 4024 | 2374 | 1965 250>80 8,55 9,49 - - - 250>32 | BA57-35 lote.=1000A ABBI (3*120+1*75)| 35 120 | 0,0100 | 27 25 28 25
lHom.paci.=1000A;
Tcpab.meperp.=8cek.;
4AB-1 983 1937 | ABM-15C | 1000 | 8000 | 5307 | 3060 | 2559 - - - | 1000<1307 - - 0,32 - | 8000>2559 - BA 55-41 lep.cs./lHOM.paciL=20.¢.; ACBI 2(1*240) 35 | 240 | 0,0050 | >160 | >160 | - - BBI'ur2(2*240)
Tcpab.x3.=0,6cex.
lHoM.paci.=250A;
§PB-1 100 - ABM 250 2750 4567 | 2669 | 2219 | 4170 | 2453 | 2033 | 250>100 - - 0,81 | 0,74 - - BA 57-35 lore.=1000A ACBI" 2(1*240) 35 240 | 0,0083 26 28 26 28
lHoM.paci.=1000A;
Tcpab.meperp.=8cex.;
6| AB-2 289 769 ABM-15C | 1000 | 8000 - - - 5052 | 2932 | 2445 | 1000<1053 - - - 0,31 | 8000>1015 - BA 55-41 lep.tca.flom. pac,=20.¢.; ACBI" 2(1*240) 35 240 | 0,0083 - - 57 46 BBI'Hr2(2* 240)
Tcpab.x3.=0,4cek.
lHom.paci.=100A;
7IBA3II-2 80 - A3144 250 | 1750 | 3564 | 2123 | 1749 | 3318 | 1988 | 1633 | 250>80 - - 1,00 | 0,93 - - BA 57-35 lote.=1000A ABBI'(3*95) 35 95 | 00209 | 35 50 35 49
e CB OPVY-110, 35kB - 440 I1pP-2 400 - 2845 | 1728 | 1411 | 2686 | 1641 | 1336 - 3,563 4,10 - - - 400>192 AAILB 3*240 150 | 240 | 0,0354 | 28 23 28 23
AMH-2 73 283,8 ]A3123 100 800 2515 | 1547 | 1256 | 2390 | 1478 | 1197 100>73 - - 157 | 1,50 | 800>374 - ACBI" 3*120 95 120 | 0,0448 27 36 27 35
Iuranue c6. DTJI 0,1 - BA 51-35 |50 600 3155 | 1899 | 1557 | 2961 | 1792 | 1465 50>0,1 - - 259 | 244 - - ACBI" 3*50 25 50 | 0,0283 28 80 31 74
8
IMuranue poserok I'IIY =220B 3 - AII-50 16 160 418 319 234 414 | 316 | 232 16>3 - - 1,46 | 1,45 160>4 - ABBI 4*2,5 20 3 0,4528 31 | >160| 30 | >160 BBIar 2*10
Llenu CB PYCH-0,4 kB - 10  IH-2 100 - 2196 | 1371 | 1105 | 2100 | 1318 | 1060 - 11,05 | 13,18 - - - 100>4 ACBI’ 3120 120 | 120 | 0,0566 | 23 23 23 23
lHoM.paci.=250A;
Llenu CB, AI'TI TI" 1-6 u AMHY 215 360 |rip-2 200 - 1622 | 1050 | 832 | 1569 | 1020 [ 807 | 200<215 | 4,16 5,10 - - - 200>144| BA 57-35 lote.=500A ACBI" 3120 190 | 120 | 0,0896 | 99 54 | 101 | 54
lHoM.paci.=250A;
AMH-6 73 189 A3124 80 800 1314 | 875 685 | 1279 | 855 668 80>73 - - 0,86 | 1,07 | 800>250 - BA 57-35 lote.=500A ACBI" 3*95 200 95 [ 0,1192 28 43 28 42
lHOoM.paci.=250A;
AMH-4 73 201 A3174 200 1000 1753 | 1124 | 895 | 1691 | 1089 | 866 200>73 - - 0,89 | 1,09 | 100>265 - BA 57-35 lote.=500A ACBI" 3*120 170 | 120 | 0,0802 27 36 27 35
9 .
e CB PYCH-6 kB 514.701 - 100 I1p-2 200 - 1036 714 550 | 1014 | 701 | 540 - 2,75 3,51 - - - 200>40 ACBI" 3*95 270 95 [ 0,1609 | 101 23 115 23




Llenu CB XBO - 100 JIIH-2 100 - 1685 | 1086 | 863 | 1628 | 1054 | 835 - 8,63 10,54 - - - 100>40 ACBI" 3120 180 | 120 | 0,0849 ( 23 23 24 23
npopokenue Tadauust 10
i» v 3nauenue Toka K3 npu |3nauenne Toxa K3 mpy| v 6 P I 6 . Pexomen tye-Mblii
i craHopienHas annapatypa | o0 rranm o AENe2 CII0BHE BBIOOpA armaparypsl eKOMEH/lyeMasl armaparypa poBepka Kabelsi Ha TEPMUYECKYIO U TIOKAPHYIO CTOHKOCTh caBens
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Lernu ynpasienus TPY-1 2 - HITH 15 71 55 40 71 55 40 15>2 2,66 3,63 - - - - ABBI' 71,5 150 3 2,8300 | >160 | >360 | >160 | >350 BBI'ar 2*16
Curnanmzauus [ITY 8 - HITH 30 444 337 248 | 440 | 334 | 246 30>8 8,26 11,14 - - - - ABBI 4*4 30 4 0,4245 | 65 340 | 72 | 299
Lenn ynpasnenus I'PIIY-1 15 - HITH 15 822 585 444 808 577 437 30>15 14,81 19,23 - - - - ABBI 3*16 60 16 0,2123 26 38 27 37
Curnanmmzauus [plY-3 5 - HITH 30 304 232 170 | 302 | 231 | 169 30>5 5,67 7,70 - - - - ABBI 3*16 180 16 | 0,6368 | 23 36 23 35
Lenu ynpasienus XBO-1,2 3 - HITH 15 461 350 257 457 347 255 15>3 17,16 | 23,11 - - - - ABBI 3*16 115 16 0,4068 23 36 23 35
10 |MIurarnne SMB OPY-35-110 kB 514.19 3 - HITH 15 73 56 41 73 56 41 15>3 2,74 3,74 - - - - ABBI" 4*2,5 200 25 | 2,7520 24 | >350| 25 | >350 BBI'ar 2* 16
OMB OPYV s14.21 3 - HITH 15 71 55 40 71 55 40 15>3 2,66 3,63 - - - - ABBI 4*4 200 4 2,8300 23 334 | 24 | 293 BBIur 2*16
Lenn ynpasienus PYCH-0,4 kB 5 - HITH 15 403 307 225 399 305 223 15>5 15,02 | 20,33 - - - - AKBPBI" 3*6 50 6 0,4717 24 132 24 120
Llenu ynpasnenns [IIY 8 - HITH 15 1137 | 773 600 | 1111 | 758 | 587 15>8 39,97 | 50,53 - - - - AKBPBI 3*6 25 6 0,1433 | 29 134 | 29 122
Llenu ynpasnenns TIIY 8 - HITH 15 751 541 409 | 740 | 534 | 403 15>8 27,23 | 35,60 - - - - AKBPBI 3*6 25 6 0,2358 | 27 135 | 27 123
Curnanmmzauus [plIY-1 8 - HITH 30 822 585 444 | 808 | 577 | 437 30>8 14,81 | 19,23 - - - - ABBI 3*16 60 16 | 02123 24 37 24 36
Llenu ynpasnenns TTIY 3 - HITH 15 751 541 409 | 740 | 534 | 403 15>3 27,23 | 35,60 - - - - AKBPEI 3*6 25 6 0,2358 | 25 133 | 25 121
Curnanmzauus [ITY 8 - HITH 30 751 541 409 | 740 | 534 | 403 30>8 13,62 | 17,80 - - - - AKBPEI 3*6 25 6 0,2358 | 27 136 | 27 124
Llenu ynpasnenns TTIY 5 - HITH 15 751 541 409 | 740 | 534 | 403 15>5 27,23 | 35,60 - - - - AKBPEI 3*6 25 6 0,2358 | 26 135 | 26 123
Lernn ynpasienus XBO-3,4 5 - HITH 15 85 65 48 85 65 48 15>5 3,19 4,35 - - - - AKBPBI" 3*6 250 6 2,3583 24 135 24 123 BBI'ar 2*16
Lernn ynpasienus PYCH-0,4 kB 5 - HITH 30 294 225 164 292 223 163 30>5 5,48 7,44 - - - - AKBPBI" 3*6 70 6 0,6603 24 136 24 124
11
Curnammsauus ['plllY-2 5 - HITH 30 209 160 117 208 159 116 30>5 3,90 5,30 - - - - AKBPBI" 3*6 100 6 0,9433 24 136 24 124
Lenu ynpasienus PY-6 kB s4. 136 9 - HITH 15 822 585 444 808 577 437 15>9 29,62 | 38,46 - - - - ABBI 3*16 60 16 0,2123 24 37 24 36
Llenu ynpasnenns [PUIY-3 15 - HITH 30 304 232 170 | 302 | 231 | 169 30>15 5,67 7,70 - - - - ABBI 3*16 180 16 | 0,6368 | 26 39 26 38
Llenu ynpasnenns PY-6 kB su. 701 9 - HITH 15 304 232 170 | 302 | 231 | 169 15>9 11,34 | 15,40 - - - - ABBI 3*16 180 16 | 06368 | 24 38 24 36
Llenu ynpasnenns [PLIY-2 15 - HITH 30 524 393 291 | 519 | 390 | 288 30>15 9,70 | 12,99 - - - - ABBI 3*16 100 16 | 0,3538 | 26 40 26 38
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LIIT-2
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lHom.paci.=100A;
CB TPVY-2 - 100 ITH-2 250 |- 2089 | 1308 | 1053 | 1045 | 717 554 - 4,21 2,87 - - - 250>40 BA 57-35 lote.=500A AAIIB 3*95 110 95 0,0655 25 23 37 23
[Turanue OMB Il ouepenu 5 - ITH-2 60 - 158 121 89 147 112 82 60>5 1,48 1,87 - - - - KBBI 4*2,5 90 25 | 12384 | >160 | 255 | >160| 40 BBI'ur2*16
CB C-10P - 100 |IIH-2 200 |- 2749 | 1673 | 1364 | 1188 | 800 | 623 - 6,82 4,00 - - - 200>40 2% AAILIB 3*120 180 | 240 | 0,0425 | 23 23 23 23
CB PYCH-II ouepenn mxagpNel - 100 ITH-2 60 - 1352 895 702 821 583 443 - 11,70 9,72 - - - 60>40 AAIIIB 3*120 250 | 120 | 0,1179 23 23 23 23
Bropuusnsie nenu pen.umr OPY-110 kB 15 60 HITH 30 - 1255 839 656 784 560 425 30>15 21,85 | 18,68 - - - 30>24 AAIIIB 3*35 80 35 0,1294 24 25 24 24
1
IMuranue curHamusanuu || ouepean m.68p. 5 - HITH 30 - 72 55 40 70 53 39 30>5 1,35 1,78 - - - - BBI' 4*1,5 240 3 2,7520 | 28 172 28 38 BBI'ur2*16
[Muranue LY TpllY-4 n.51 3 - HITH 30 - 100 76 56 95 73 53 30>3 1,86 2,43 - - - - AAIIIB 4*4 280 8 1,9810 [ 39 30 38 24 BBI'ar2* 16
[Muranune Y TplY-4 . o. T. 3 - HITH 30 - 41 31 23 40 31 22 30>3 0,76 1,02 - - - - ABBI' 4*1,5 260 3 49053 | >160 | 167 | >160| 34 BBI'ur2*16
LY AMH TI'-8 0,5 - HITH 30 - 272 208 152 241 184 135 30>0,5 5,08 6,14 - - - - AAIIIB 3*16 200 16 0,7075 24 27 24 23
Tl”g ane neperocibix crenion PULOPY- - 4 - |amm 0 | 173 | 132 | o7 | 159 | 122 | 89 | 3001 | 322 | 407 | - | - - - AALLIB 4*4 80 | 4 |11320| 32 | o5 | 32 | 28 BBIur2+16
lHOoM.paci.=125A;
Ilepembruka ot 1 u 118 anemenra Ab - 440 ITH-2 400 |- 5845 | 3361 | 2815 | 1540 | 1002 | 793 - 7,04 2,50 - - - 400>200|] BA 57-35 lote.=800A 2CTI" 1*300 20 300 | 0,0038 23 23 25 23
CB MB-10 kB TOCH-1,2 - 100 I1H-2 200 |- 2939 | 1777 | 1454 | 1222 | 820 | 640 - 7,27 4,10 - - - 200>40 AAIIIB 3*120 80 120 | 0,0377 26 23 23 23
2
CB MB-10 kB TI-8 - 360 I1H-2 200 |- 2521 | 1547 | 1257 | 1143 | 775 601 - 6,29 3,87 - - - 200>144 AAIIIB 3*150 130 | 150 | 0,0491 23 23 23 23
CB OPY-100kB s4.15-31 - 440 I1H-2 400 |- 5018 | 2911 | 2428 | 1476 | 965 762 - 6,07 2,41 - - - 400>200 2* AAILIB 3*240 120 | 720 | 0,0094 36 23 23 23
lHoM.paci.=160A;
AMHY-7 128 1377 |A3776I1 125 |1000 1396 920 724 837 593 451 125<128 - - 0,72 | 0,45 | 1000<1820 - BA 57-35 lote.=800A AAIIB 3*120 240 | 120 | 0,1132 42 45 42 42
AMH-7 73 190 A3120 100 |500 1396 920 724 837 593 451 100>73 - - 1,45 0,90 | 500>250 - AAIIB 3*120 240 | 120 | 0,1132 28 31 28 28
3
lHom.paci.=100A;
AMH-8 73 121,6 ]A3120 100 |500 389 297 218 328 251 184 100>73 - - 0,44 | 0,37 | 500>160 - BA 57-35 lote.=500A ABBI 4*35 300 35 0,4851 47 77 45 43
lHOoM.paci.=250A;
AMHY-8 207 952,5 [A3725 250 |1500 1167 788 613 749 538 407 250>207 - - 0,41 | 0,27 | 1500>1257 - BA 57-35 lote.=1250A ABBI" 3*120 300 | 120 | 0,1415 76 66 65 63
lHom.paci.=100A;
HPT 160 - ABM 500 |3200 5926 | 3405 | 2853 | 1546 | 1005 | 795 500>160 - - 0,89 | 0,25 - - BA 57-35 lote.=800A AAIIB 3*120 7 120 | 0,0033 | 127 50 47 47
LY PYCH 6-xB Ill ou. C.10P 5 - HITH 30 - 219 168 123 199 152 111 30>5 4,10 5,06 - - - - AAIIIB 3*16 250 16 0,8844 24 27 24 24
4 II¥TaHue MHUHOK CUTHAIU3ALUN 3 - HITH 15 - 66 50 37 64 49 36 15>3 2,46 3,25 - - - - KBBI' 4*1,5 80 1,5 | 3,0187 35 316 43 41
3arr. [Tanenu natankoB u peie TI-7 5 - HITH 30 - 63 48 35 61 47 34 30>5 1,17 1,55 - - - - KBBI 4*2,5 280 5 3,1696 31 44 33 27 BBI'ur2*16
LY PYCH-llou. IlIkagpNel 10 - HITH 30 - 70 54 39 68 52 38 30>10 1,31 1,73 - - - - KBBI 4*4 200 4 2,8300 44 57 43 30 BBI'ur2*16
Iy TPy-2 3 - HITH 30 - 126 97 71 119 91 67 30>3 2,36 3,04 - - - - KBBI 4*2,5 110 4 1,5565 | >160 | 96 150 29 BBI'ur2* 16
5 lHom.paci.=1000A;
Tcpab. .=8cexk.;
AB-3 a5 | 1632 |aBM  |1000 [eo00 | 6163 | 3ma4 | 20e8| - | - | - - - - |o49| - |eo00>2155| - BA 55-41 cpanNEperp-=Heeic., CT 1¥300 20 | 300 [ 00038 | 107 [ 106 | - | -
lep.x3./lHOM.paci.=20.¢.;
Tcpab.x3.=0,6cex.
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lHOoM.paci.=125A;
3MI' 100 - ABM 400 |3200 5266 | 3047 | 2544 | 1497 | 977 772 500>100 - - 0,80 | 0,24 - - BA 57-35 lote.=800A AAIIB 3*150 20 150 | 0,0075 29 30 31 28
1LY PYCH 6-xB Ill ou. C.10P 5 - HITH 30 - 219 168 123 199 152 111 30>5 4,10 5,06 - - - - AAIIIB 3*16 250 16 0,8844 25 27 25 24
6 3arr. [Tanenu natankos u peie TT-7 5 - HITH 30 - 63 48 35 61 47 34 30>5 1,17 1,55 - - - - KBBI 4*2,5 280 5 3,1696 34 45 34 28 BBI'ur2*16
Lernu ynp. PYCH-llou. I1[-9H .11 10 - HITH 30 - 59 45 33 57 44 32 30>10 1,09 1,45 - - - - BBI' 3*4 240 4 3,3960 37 55 36 28 BBI'ur2*16
Lernn ynpasienus TPY-2 3 - HITH 30 - 93 71 52 89 68 50 30>3 1,74 2,28 - - - - ABBI 3*4 150 4 2,1225 43 95 41 29 BBI'ur2* 16
[Tanens aBapuitHOTO OCBEIEHUS. 40 - ITH-2 200 |- 6258 | 3585 | 3008 | 1568 | 1017 | 806 200>40 15,04 5,09 - - - - 2* ABBT" 3*150 8 300 | 0,0015 24 23 23 23
lHom.paci.=800A;
Tcpab.meperp.=8cex.;
PesepBroe nutanue ot LIIIT-1m.1 509 949 ITH-2 400 |- 1549 | 1006 797 | 1654 | 1081 | 854 400<509 1,99 2,70 - - - 400>395| BA 55-41 lep.k3./lHOM.paciL.=20.¢. AABI" 3*240 420 | 240 | 0,0991 | 108 96 - - BBI'Hr3(2* 240)
7 Tcpab.x3.=0,4cex.
CB OPVY-100«B 54.31-15 - 440 ITH-2 400 |- 4739 | 2759 | 2298 | 1451 | 951 750 - 574 2,38 - - - 400>200 AAILB 2(3*240) 150 | 720 | 0,0118 23 23 23 23
CB MB-10 kB TOCH-1,2 - 100 [IIH-2 200 |- 3690 | 2188 | 1806 | 1335 | 885 | 694 - 9,03 4,43 - - - 200>40 AAIIB 3*95 40 95 [ 0,0238 ( 23 23 23 23
CB MB-10 kB TI-8 - 100 ITH-2 200 |- 1812 | 1155 922 971 | 673 | 517 - 4,61 3,37 - - - 200>40 AAIIB 3*120 170 | 120 | 0,0802 23 23 23 23
CB TPVY-2 - 100 ITH-2 200 |- 2089 | 1308 | 1053 | 1045 | 717 | 554 - 5,27 3,59 - - - 200>40 AAIIB 3*95 110 95 [ 0,0655 23 23 24 23
Hemnn 3aumr ['plIY-5 5 - ITH-2 200 |- 1341 | 888 697 817 | 581 | 441 200>5 3,48 2,90 - - - - AAIIB 3*95 200 95 | 0,1192 23 23 27 23
CB C-10P - 100 ITH-2 200 |- 3818 | 2257 | 1866 | 1351 | 894 | 702 - 9,33 4,47 - - - 200>40 2* AALLIB 3*240 280 | 720 | 0,0220 | 23 23 23 23
CB PYCH-II ouepemu nikapNe2 - 100 ITH-2 60 - 1352 | 895 702 821 | 583 | 443 - 11,70 9,72 - - - - AAIIB 3*120 250 | 120 | 0,1179 23 23 23 23
8 Uern 3aumr IplY-5 nc.2-220. 10 - HITH 30 - 272 208 152 241 184 | 135 30>10 5,08 6,14 - - - - AAIIIB 2*16 200 16 | 0,7075 26 28 25 24
Uenn curnamusamuu [plI[Y-5 man.m.t. 5 - HITH 30 - 272 208 152 241 184 135 30>5 5,08 6,14 - - - - AAILIB 2*16 200 16 0,7075 24 27 24 24
IMuranue LIC I'pl[Y-4 n.51 5 - HITH 30 - 92 70 52 88 67 49 30>5 1,72 2,25 - - - - KBBI'4*4 250 4 2,1500 93 96 87 30 BBI'ur2*16
Peneiinpiit mur OPY-110xB 15 60 HITH 30 - 1255 | 839 656 784 | 560 | 425 30>15 21,85 | 18,68 - - - 60>24 AAIIB 3*35 80 35 101294 | 24 25 24 24
Lenu curnanusaruu |lod. I1.68p. 10 - HITH 30 - 279 214 156 246 189 138 30>10 521 6,28 - - - - KBBI'4*4 80 4 0,6880 30 57 32 30
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ACBI" 3*95 95 0,0298 0,1289 174 164 _
AMH-1 58,4 180 924,8 1104,8 | 0,01392 - 0,0048 50 - 195 - 193 180 - 188 -
BBIr 20120 | 120 0,0143 0,0344 177 181 ITpu ycnoBun 3aMeHbI Kaberst Lell B3aUMOPe3epBUPOBAHMUS HA PEKOMEHLyeMblil
284 1023,8 ACBI' 3120 | 120 0,0448 | 0,0448 190 187 176 175 164 162 _
AMH-2 58,4 -~ 739,8 — 0,01392 | 0,0126 - o0 | 20 9% 00136 | 00136 ) 101l 188 ) 177 188 ) 174 184 i IIpu yCIOBMY YCTAHOBKH B LIETH IIUTAHMS JJIEKTPOIBHUTATENS ITyCKOBOTO CONPOTHBIICHHUS C KPATHOCTEIO
’ Hr ' ' ITyCKOBOr'0 TOKa 4 0.€. M 3aMEHBI KaOelTs [N B3aMMOPE3EPBUPOBAHIS HA PEKOMEHTyEMbIH
ACBI' 3*120 | 120 0,0637 0,1628 168 156 )
AMH-3 84,8 195,6 896 1091,6 | 0,01392 - 0,0048 135 - 196 - 1935 181 - 188 -
BBI'ur 26240 | 240 0,0194 0,0395 177 181 ITpn ycnoBun 3aMeHbI Kaberst el B3aUMOPe3epBUPOBAHUS HA PEKOMEHIyeMblii
ACBI' 3120 | 120 0,0802 | 0,0802 169 162 )
AMH-4 58,4 201 739,8 940,8 | 0,01392 | 0,0126 - 170 - 198 190 - 185 178 - -
BBI'ur 26240 | 240 0,0244 | 0,0244 180 173 ITpu ycnoBun 3aMeHbI Kaberst Lely B3aUMOPE3epBUPOBAHHUS HA PEKOMEHIyeMblil
ACBI" 3*95 95 0,1132 0,2123 160 150 )
AMH-5 58,4 177,6 924,8 1102,4 | 0,01392 - 0,0048 190 - 195 - 1925 | 180 - 187 -
BBI'ur 26240 | 240 0,0272 0,0473 175 179 ITpn ycnoBun 3aMeHbI Kaberst Lell B3aUMOPe3epBUPOBAHUS HA PEKOMEHIyeMblil
ACBI" 3*95 95 0,1251 | 0,1251 164 158 )
AMH-6 58,4 189 739,8 928,8 | 0,01392 | 0,0126 - 210 - 201 193 - 188 181 - -
BBI'ur 26240 | 240 0,0301 | 0,0301 182 176 ITpu ycnoBun 3aMeHbI Kaberst el B3aUMOPe3epBUPOBAHMUS HA PEKOMEHIyeMblil
AAIB 3*120 | 120 0,1132 0,2123 156 145 )
AMH-7 58,4 190 983,2 1173,2 | 0,01392 - 0,0048 240 - 194 - 191 178 - 185 -
BBI'ar 2(2*240) | 480 0,0172 0,0373 174 178 ITpu ycnoBun 3aMeHbI Kabesst el B3aUMOPE3epBUPOBAHHUS HA PEKOMEHLyeMblil
ABBI" 4*35 35 0,4851 0,5842 <150 <150 )
AMH-8 58,4 121,6 924,8 1046,4 | 0,01392 - 0,0048 300 - 196,5 - 194 182 - 189 -
BBI'ur 2¢240 | 240 0,0430 0,0631 77 181 ITpu ycnoBun 3aMeHbI Kaberst Lely B3aUMOPe3epBUPOBAHUS HA PEKOMEHIyeMblil
264,3 625,3 205 201 196 193 184 181 i
- - o - - - -
AMHY-1 30 120 361 481 0,01392 | 0,0126 ACBI 3795 9 S 0,0447 10,0447 210 207 203 207 203 207 [Ipu ycnoBuM yCTaHOBKH B LIEIb MUTAHUS HJIEKTPOIBUTATENS ITyCKOBOTO COPOTHBIICHHS C KPATHOCTHIO
ITYCKOBOI'O TOKa 4 0.€. ¥ 3aMeHbI Ka0eJs 11U B3auMOpPe3epBUPOBAHUS HAa PEKOMEHIYEMBbIH
1377 1937,6 AAIB 3*120 | 120 0,1132 0,2123 183 170 156 161 <150 <150 )
AMHY-7- | 102:4 4096 5606 9702 0,01392 i 0,0048 BBLur 24240 | 240 240 0.0344 i 0.0545 197 i 105 183 i 190 169 i 168 [Ipu ycnoBuM yCTaHOBKH B LIENb MUTAHUS HJIEKTPOIBUTATENS ITyCKOBOTO COPOTHBIICHHS C KPATHOCTBIO
' ' Hr ' ' ITyCKOBOI'0 TOKa 4 0.€. M 3aMEHBI KaOells MM B3aMMOPE3EPBUPOBAHIS HA PEKOMEHTyEMbIH
952,5 1421,9 AAIB 3*120 | 120 0,1415 0,2406 185 179 165 172 <150 <150 )
AMHY-8 | 1656 469,4 0,01392 i 0,0048 300 i i i i [Ipu ycnoBuM yCTaHOBKH B LIENb MUTAHUS HJIEKTPOIBUTATENS ITyCKOBOTO COPOTHBIICHHS C KPATHOCTBIO
662,4 1131,8 BBI'ur 2(2*240) | 480 0,0215 0,0416 195 193 179 188 165 160

ITYCKOBOr0 TOKa 4 0.€. ¥ 3aMeHbI Ka0eJIs ey B3aMMOPE3CPBUPOBAHUS HA PEKOMCHIYSMBbIi
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1 1 ermn CB OPY-110kB, 35«B 244 983 | 1235 251,61 2199|202, 7 11,5 | 191,1 | 983 | 1213 | 229,9| 216,5| 210,7| 33,2 177,5
8 Ilermu CB OPY-110xB, 35«B 244 983 [ 1237 ] 254,3] 219,8| 202,6 | 9,0 193,6 | 983 [ 1215 {232,1]216,4) 210,6| 31,2 179,4
2 2 CB OPY-110 kB sr4. 15-31 480 983 | 1360 | 376,7| 217,1] 198,2| 40,9 157,3 | 983 | 1448 | 465,2] 210,6] 203,6| 5,5 198,2
7 CB OPVY-110 kB st4. 15-31 4380 983 [ 1358 | 375,31 217,1] 198,2( 41,6 156,6 | 983 [ 1448 [ 465,2] 210,6] 203,6| 5,5 198,2




