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CratisTa TpeTvpa cpeacTsaTa 3a aBTOMATU3NPaHO yNpaBiieHne Ha KOMMPecopHa CTaHuus, paboTelya B ycrioBusiTa Ha “Mpamop 1 rpaHut” — Al

[Hockopo B kapuepata “lTbpeu Main” Ha “Mpamop-IpaHut”
AJl (kosiTO Ce Hamupa B 3anagHUTE CKOHOBE Ha Butowa), ce
€ ocblyecTBsBan LupokomallabeH [OBWB Ha rpaHUTHM
BrokoBe, KOUTO ca OunmM TpaHCMOPTWpaHW 3a Mocneasalla
0bpaboTka (Hapsi3aBaHe Ha MouM W WNMOBaHE Ha ChLUMTE)
B KaMEHOPEe3HWUs U WNN(OBBYHMSA LEXOBE Ha LPYXeCTBOTO,
n3rpagenu B ¢. Bnagas, Coduiicko.

Ha teputopusiTa Ha camarta kapuepa ca ce npousBexaant
3HAUUTEMHU KONWYECTBA MaBeTa, NMOMEH KaMbK W ereMeHTH
3a rpaHNUTHY OBMNLIOBKM.

3a 0CbLLECTBABAHETO Ha Pa3KPUBHUTE , @ YACTUYHO — U Ha
[o6uBHUTE paboTn ca ce MpoBexaanu NPoGUBHO-B3PUBHY
paboTu, a 3a OTAENSHETO OT MackBa Ha rpaHWUTHKU Grokose
CbC 3afafeHn (CTaHZapTHM) pasmepu — npobuBHKM paboTw,
OCUrypsiBaLLy U3MON3BAHETO HA XMAPOLENUTENN.

Kapuepata e nmana Hskonmko JoOGMBHM yvacTbka, COB-
CTBEHA eneKTpuyecka NoACTaHUMs W pasBMTO NMHEBMATUYHO
CTOMAHCTBO, BKIIOYBALLO KOMMPECOPHA CTaHLUMs, Bb3ayXo-
npoBOdHA Mpexa C Ab/MkWHa 2-3 Km M KOHCymaTopu Ha
CrbCTEH Bb3AyX (MPOBMBHM M KbpTayHW 4yKOBE, Mpecu 3a
HacMyaHe Ha naBeTa, knenayHa MalvHa 3a paboTHuMs
WHCTPYMEHT).

MbpBOHAYaNHO KOMMpecopHaTa CTaHuuss e Ouna
CbOpbXEHa C MeT Opos ABYCTbNANHM ByTanHW KOMMpecopu,
n “bopey 10/8”, kouTO upe3 konekTopHa Tpbba ca
nogaeany CrbCTEHUSt OT TsIX Bb3AyX B 00w, cHabpeH ¢
npesnaseH knanaH Bb3gyLUeH pesepeoap.

3apBuKBaHETO Ha BCEKM KOMMPECop Ce CbCTou OT
TpuchaseH aCUHXPOHEH ABUraTer, C HaKbCO CbeAMHEH POTOp,
Tn AM-92-6 (¢ mowwHocT 75kW ¢ yecToTa Ha BbpTeHe 950
min ~ u Hanpexerue 380 V) 1 KNMHOPEeMbYHA NpeaBka.

OxnaxpaaHeTo Ha KOMMpecopuTe e OCUrypeHo ot obLy
BOAEH pe3epBoap, MO OTBOpEHa (MpOTOYHA) Cxema KaTto
JBKEHNETO HA TEYHOCTTA € rPaBMTaLOHHO.

PbYHOTO ynpaBneHne Ha ABuraTenuTe (MyckaHe v cnvpaxe) u
3aluTaTa MM cpeLly NpeToBapBaHe Ca Ce OCbLUECTBABaNM OT
aBTOMATMYHK,  MAaCNOHaNbiHEHW  MyckaTenu  “3ee3pal
TpubrbAHKK', TN AMTIM3T-500/200.

Y4yacTneTo Ha BXOOHWUTE, MEXOMHHWTE U U3MBIHUTENHUTE
€remMeHTW Ha myckaTens B CWMoBata M ONepaTMBHUTE My
BEpUru e NokasaHo CbOTBETHO Ha ¢our. 1a v cur. 16.

MpUHUMNHO, OCHOBHATA KOMMMEKTAUMs Ha aBuraten-
KOMMPECOPHIS arperart e nokasaHa Ha ur. 2.

PBYHOTO MyckaHe Ha BCEKM KOMMPECop Ce OCbLLECTBSBA
KaKTo cneaga:

A) npu HyneBso CBpbXHaNsAraHe Ha Bb3dyxa B pesepsoapa
(T.e. cneg npoabkWTENHa nmay3a B paboTata Ha KOHCy-
MaTopuTe Ha MHEBMaTW4YHa EHeprst WNW crneg npegHame-
PEHO M3MyckaHe Ha CrbCTEeHWs Bb3AyX B aTMocdepata npes
kpaHoeeTe K, u Ki ) nyckoBusT nmpouec Ha en.gsuratens
npoTWya Npu 3aTBOpPeH kpaH K1 0TBOpeH Ky;

B) npu HanuuueTo Ha BUCOKO (T.e. BnM3ko A0 paboTHOTO)
HansraHe Ha Bb3dyxa B pe3epBoapa, MyCKOBWSAT MpoLEeC Ha
JBUraTens ce MpepwecTsa OT 3aTBapsHe Ha kpaHa K; u ot
oTBapsHe Ha Ki, a cnep 3aBbpLUBAHETO My €OHOBPEMEHHO
TpsibBa fa 3anoyHe 3aTBapsHe Ha kpaHa Ky u oTBapsHeTo Ha
K.

ObwukHOBEHO KOMMpecopuTe ca paboTMiM HEMPeKbCHATO
npe3 usanata CMsHa, a ronsamata KOHCyMauWsi Ha CrbCTeH
Bb34yX W Bb3MOXHOCTTA 3a ONepaTMBHO U3MEHeHne BposT Ha
13Mon3BaHUTe KOMNPECopU ca NpeaoTBpaTsBani 3agencTsa-
HEeTO Ha NpeanasuTenHWa knanaH 8 (HacTpOeH Ha rpaHnyHo
HangraHe ot 0,65 MN/m?) kakTo ¥ — Bb3HWKBAHETO Ha CBbP-
3aHUTe C TOBA HeXenaHu 3arybu Ha NHeBMaTUYHa EHEPrus.
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OT Hskonko roguHu kapuepa ‘lTbpBuM Mai” nonaga B
paswupeHnTe rpaHnuu Ha “HaumoHaneH napk Burowa® u
TOBa CWIHO 3aTpyaHsBa OobuBHAaTa ¥ NpOW3BOLCTBEHATA
BEMHOCTM, Thil KaTO NPOBEXAAHETO Ha B3pUBHM paboTy Beve
€ HegonycTumo.
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Ha HacTosiwms eTan gobreHata AeHOCT Ha kapueparta ce
cBeXga [0 W3BMMYAHETO Ha HerabapwutHn 6GnokoBe OT
CTapuTe HEWHW Hacumuwa, a NpOM3BOACTBEHATa AENHOCT —
[0 NpOW3BOLCTBOTO Ha MaBeTa M NOMEH KambK.. ToBa e
JOBEeNno [0 CWIHO pefdyuspaHe W Ha MHEBMATMYHOTO
CTOMaHCTBO Ha kapuepata, KOeTo B MOMEHTa € NPeAcTaBeHo
OT [Ba komnpecopa (egwH B paboTa W eouH B peseps),
Bb3AYXONPOBOA4 C AbfxuHa okono 600 m M OT HAKOMKO
MHEBMATUYHM NMPOOMBHM M KbpTayHu YykoBe. PegyuupaH € u
CbCTaBbT Ha 00CNYXBaLLWs NEPCOHaN KaTo Ha eANHCTBEHUST,
HasHayaBaH 3a paboTHaTa CMsHA KOMMPECOPUCT € Bb3-
NOXEHO 3abIKEHNETO, OCBEH KOMMPECOpa, Aa NoAabpXa u
OCTaHanuTe KOMMOHEHTU Ha MHEBMATUYHOTO CTOMAHCTBO.
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Queypa 2. 1 - nyckamen AMM-3T-500V/200A; 2 - acuHxpoHeH dsuzamert; 3 - KUHOpeMbYHa npedaska, 4 - 830yweH
unmobp; 5 — komnpecop; 6 — oxnadumesniHa 800Ha pu3a; 7 —800eH pe3epsoap; 8 — npednaseH knanaH; 9 —
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8b30yxocbopHuk; 10 — anageH eb3dyxonposod; 11 - konekmopHa mpnba; A - usMepumenHo-KoMaHGHO NHe8Mamuy4Ho
yempouicmeo; A.1 - kopnyc-pasnpedenumen; A.2 — maHomemsp; A.3 - npedna3seH knanaH,; A.4 - pe2ynamop Ha HanseaHe; B
— npeskrodyeamen Ha pexumume; A.5 u B.1 - nuHuu 3a npedagaHe Ha KOMaHOHU enekmpocuaHanu keM nyckamens 1; K,
K>, K5 u Ky — ppyHO ynpaensiemu cnupamesnHu kpaHose; | — MaHomemnbp.

OnuTbT 3a HamansBaHe pa3xO4bT Ha €Nl eHeprus 3a
MPOWN3BOLACTBOTO Ha CrbCTEH BbAyX YPE3 CKbCsABaHe Ha
BpeMeTo 3a paboTa Ha komnpecopa () B pamkuTe Ha
paboTHa CMsHa Ha Tpu Yaca He € Jano 3afoBONUTENHU
pesynTaTi, Tbil KaTO NPy OrpaHnyeHuns 6poi KoHCymaTopu K
CpaBHUTENHO ronsmata NPOU3BOAUTENHOCT Ha KoMmpecopa
(30 m*min) mopu Manku u3meHeHns B G6pos Ha paboTeluute
KbpTayHU YyKOBE NPeau3BMKBAT 3aA€CTBaHe Ha npeanasHus
KnanaH W M3XBbPNSHE Ha M3MMIIBKA OT CrbCTEH Bb3AyX B
aTmocdeparta.

Mpu TOBa CBLCTOSHWE Ha HellaTa, YTEeXHSBaHO U OT
HenpekbCHaTUs PbCT Ha LEHWTe Ha €n. eHeprusta B
CTpaHarta, pbKkoBoACTBOTO Ha “Mpamop-Ipanut” ALl Bb3noxm
Ha aBTOPCKWS KONeKTUB (4pe3 Jorosop, ckmtoveH ¢ HUC Ha
MI'Y “Cs. MBaH Puncku’) BbBEXOAHETO Ha aBTOMAaTWU3MpaHO
ynpaBneHne Ha KOMAPecopHaTa CTaHUMa Ha Kapuepa “TTbpsu
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OrpaHnyeHuTe (hMHAHCOBM BL3MOXHOCTU Ha APYKECTBOTO,
Ha HacToAllMA eTan, npedonpenenuxa oCbLeCTBABAHETO Ha
YacTMyHa (camo MO KpuTepus “HansraHe Ha CrbCTEeHWs
Bb3ayx') aBTOMATMU3aUMA Ha YNpaBneHWeTo Ha Komnpecopa
Npy  MakcMManHO  3ana3BaHe Ha  CblyecTByBalaTta
KOMMMEeKTaUnUs Ha KOMMpEecopHata CTaHuus (orpaHuyeHaTta
leHa Ha [OoroBOpa He MO3BONABALLE PEKOHCTPyWpaHe Ha
TpaHCMUCKSTa C BbBEXAAHE Ha MYCKOBW CbeAUHUTENM, pecr.
[OCTaBAHETO Ha obpaTHM KknanmaHn WM 3aMeHsHe Ha
kpaHoBeTe Ky, K, 1 K ¢ AMCTaHUMOHHO ynpaBnsBaHu Takuea,
KaKTo M 3aMsiHa Ha OCHOBHATa MyCcKoBa en. anaparypa.

Mpu TOBa MOMOXEHWe B KOMMMEKTOBKAaTa Ha ApuraTen-
KOMMpecopHaTa rpyna ca HanpaBeHU CeAHUTE NPOMEHN(BUXK
cur. 2):

1. MpemaxHat e MaHoMeTbpa(nos. |, cur. 2).

2. BbBegeHu ca ABa HOBM Bb3ena, nogaBaluy
KOMaHOHW  ENEKTPUYECKM CUrHAmM  KbM
AMM3T - 500/200:

o [lpeBkniyBaten Ha pexummure
B(dur. 2), cwerosw, ce ot
MEXOMHHO pene 1 ABYNO3WULMOHEH
MaKeTEH KITioy;

*  /I3amepuTenHo-komaHgHo
MHEBMATUYHO YCTPOCTBO A (cbwr.
2), CbCTOSLO Ce OT Kopnyc-
pasnpegenuten A.1, MaHOMeTbp
A.2, nybnupaly npeanaseH KnanaH
A.3, perynatop Ha HansraHeA.4 u
cnuparerneH kpaH K.

OBwwmst BUL Ha Bb3ena A e nokasaH Ha dur. 3, a
KMHemaTUyHaTa cxemMa Ha noasb3ena A.4(perynatop Ha
HansraHeTo PH) e nokasaHa Ha ¢ur. 4. W pgata
nogeb3ena( T. e. A3 u A4) ca KOMMOHEHTM OT
MHEBMATWYHaTa  ChMpayHa  CUCTEMA  Ha  HeMmckuTe
npoMWWNeHn nokomotmen EL - 2, kato  mbpBuAT
noaeb3en(A.3) e TapupaH M HacTpoeH B nabopaTopHu
YCroBMA 3a rpaHinyHo Hansrade 0,67MN/m? Taka ye B cnyvait
Ha OTka3 Aa Aybnupa LEeNCTBMETO Ha OCHOBHWS MpeanaseH

knanaH 8. BropuaT nogsb3en (A.4) e nOANOXeH Ha
PEKOHCTPYKLMS, KOSTO CE M3pa3siBa B 3aMsHa Ha MpyXuHaTa
My (Bwx cur. 4) n nMpeHacTpoBaHE Ha PErynMpPOBBLYHUTE
BUHTOBE B 1 B,, peCnekTMBHO Ha nsBaTa OMOpHa MmiacTuHa
4, B pesyntaT Ha KOeTO MakcumanHusaT obxeaT Ha
npeskmousaHe Ha PH e ysenudeH ot 0,2MN/m? Ha 0,4MN/m?,
Upes perynupoBbyHMS BUHT B, W perynupyemata gscHa
onopHa nrnactiHa 4 B nabopaTopHM YCNoBUS € YCTaHOBEeHa
ropHa rpaHula 3a 3afgeiictBaHe Ha PH, Bb3nu3awa Ha
0,6MN/m?(PH ponycka pra=0,9MN/m?).

Upes npoBefeHu, B NPOMULLMIEHM YCroBYS, NpoBHM MyckoBe
Ha KOMMpecopa, OCbLUECTBEHN YpEe3 HanM4HWs nyckaTen
AMNM3T-  500/200, HO npu pas3nUYHM TONEMUHKM Ha
CBPbXHANsraHeTo BbB Bb3AyxocOOpHMKa, 66 yCTaHOBEHO,4e
ropHata rpaHuLa Ha HansraHeTo Mpu KOETO MYyCKOBMST
npoLec Bce ollje 3aBbplusa ycnelHo e 0,35 MN/m?,

Queypa 3

lMpomeHuTe B onepaTtuBHaTa Bepura Ha nyckatens AMM3T
- 500/200 n usnaTta enekTpuyecka cxema 3a ynpaBrieHue Ha
KoMnpecopa ca nokasaHu Ha our. 5.

CrBCTEH
BbIAYX

Queypa 4. 1 — Kkopnyc; 2 — pamka WwapHupHa;, 3 — nema
peaynupyema; 4 — onopu pezynupyemu ozpaHu4umenHu; 5 —
mpagepcu No0BUXHU Hame2amesHu; 6 — nocm wapHupeH; 7
— usknyeamen KpaeH; 8 — knemoped; 9 - cmolka
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wapHupHa, 10 — oc wapHupHa;, 11 - Hunen-eb800 3a
cebcmeHus 8b30yx; 12 — cmebrio, npedasawjo Hamucka Ha
cebCmeHuss 8b30yX KbM WapHupHama pamka 2, 13 -
20hpupaHa MemarsHa eunsa; 14 — npbCMeH YNITbMHUMEIEH;
15 — nodsuxHa pamka, U3MeHsLWa NOIoKeHUeMO Ha nemama
3; By, By, B; u B, — suHmose peaynupawu; My, M, u Iy —
NPYXUHU C peaynupyema cuna Ha npumuckaHe

Cxemarta ocurypsea ABa pexuma Ha ynpaslieH1e — Pb4YHO U
aBTOMaTn4HO, KOUTO Ce M36MpaT N NPEBKMOYBAT Ype3 Kritoya
I.1.

Mpn n360p Ha MbPBUS PEXMM KIIOYBT Ce MOCTaBs B
nosuumsa “0”(ToBa CbCTOSHWE HA CXemaTa € OTpas3eHO Ha
ur.5) n enekTpuyeckata Bpb3ka Mexgy knemu 4 m 5 ce
Bb3CTaHOBABA OT MOABWMXKHMS KOHTaKT [K; Ha [1.2. B pexum
“pPBYHO ynpaBneHne” MyckaHeTo W CIMPaHETO Ha KoMnpecopa
CE OCbLLECTBSBA Ype3 CbOTBETHUTE OYTOHM Ha nyckaTens
AMNM3T - 500/200, HesaBMCMMO OT CBCTOSHWETO Ha
koHTakTuTe Ha Il1.1.1 1 1.2.Mpun To3M pexum Ha ynpasneHue
ce ocurypsisa HopmanHa paboTa Ha Komnpecopa B CnyyauTte,
KoraTo Ce M3BBbPLUBAT PEBU3NOHHW WM PEMOHTHW paboTn no

OCTaHalnuMTe KOMMNOHEHTU Ha Cxemara.

1112 4

111.2.3

crTon hYCK ‘

CrbCTEH
BB3AYX

Queypa 5. | — nyckamen 38e3da-mpubebiHuk ANM3T — 500/200; 1.1 — enaseH koHmakmop(Ky) Ha nyckamens; 1.2 u 1.3 -
npesknoysawu koHmakmopu (K, u Kr)ra nyckamens; 1.4 — pene 3a epeme, monnunHo (PBT); 1.5 — pene monnunHo; Il —
npeskrtoysamen Ha pexumume; 1.1 — pene mexOuHHo(PM); 11.2 - 0gynosuyuoHeH nakemex knwy; lll. — nHeemo-enekmpudyeH,
KOHMpoHo-usmepumeneH u komandeH brok; lll.1 — peeynamop Ha HanseaHemo(PH); lll.1.1 — kpaeH npexnbcsay; IIl.1.2 -
MexaHuyHa Jacm Ha peeynamopa; Ill.2 — nHeemamuuHa yacm Ha 6noka Ill; ; 1ll.2.1 — npednaseH knanax; Ill.2.2 - kopnyc-
pasknoHumen; 111.2.3 — kpaH; Ill.2.4 — maHomemsp; b4, b,, b3 u 64— 606uHU Ha koHmakmopume Ky, Ks, Kr u PM; H — Haepesaem
enemeHm Ha PBT; © - knemu om knemopedume Ha Il u lll; F - pesynmanmHa cuna, cb30agaHa om MexaHuyHama yacm Ha
peaynamopa Ha Hasns2aHe.

IMpy M300p Ha pexuM “aBTOMATUYHO YNpaBMeHNe” KIHYbT
[1.2 ce noctaBa B nosuuus “I”, npu KOETO Ype3 MOABMXKHUS
koHTaKT K, Ha I1.2 ce wyHTMpar 6yToHuTe “nyck” 1 “cTon” Ha

AIMS3T - 500/200, a nyckaHeTo 1 CIMPaHETO Ha KOMMpecopa
ce NPexBbpns Ha perynaTopa Ha Hansraxeto l11.1.

FOANLLIHNK Ha Murro-2eonoxkusi yHueepcumem “Ce. Mear Purnicku’, mom 46(2003), cs. Ill, MEXAHWUSALINA, ENEKTPUOUKALINA M ABTOMATUSALNA HA MUHUTE
4



Cmecparosa H. u Op. CXEMA W TEXHWYECK CPELJICTBA 3A ABTOMATUSUPAHO YIPABJIEHVE HA ...

ABTOMaTW4HOTO yMpaBrieHWe MMa 3a Len [da npekpaTty
paboTaTa Ha KOMMpecopa KoraTo HansraHeTo Ha Bb3ayxa B
pesepsoapa e gocturHano Ao 0,6MN/m? u ga ro BknouBa
OTHOBO, KOraTo CbloTo € cnaaHano Ao 0,25 MN/mZ(Tesu
rPaHMLM Ca CbrnacyBaHn CbC CNELManMCTh OT OPYKECTBOTO).
3a npegoTeBpaTsBaHe W3NyckaHe Ha CrbCTeH Bb3gyX OT
pesepBoapa B aTMmocepara, ropHata rpaHuua Ha
HansraHeTo e wu3bpaHa ¢ 0,5MN/m? nog HMBOTO Ha
3afeicTBaHe Ha MpeanasHWs KnanaH Ha Bb3AyLWHWS
pesepBoap U CbOTBETCTBA HA HOMWHAMHOTO HansraHe Ha
CrbCTEHMS Bb3OyX 33 W3MON3BaHUTE PbYHW MHEBMATUYHM
WHCTPYMEHTM.

C noctaBsiHe Ha kntova 11.2 B noauuus “I”, koHTakTopsT PM
Ce 3afeilcTBa Tbil KaTo Ha krema 3 ce nofgasa Hyna, a Ha
knema 2 — pasata R no sepurara 1. 92 ot |, knemu 4, 1, B,
3aTBOpeH Koy Ha PH, knemu A n 2.KoHtaktopsT PM 3atBaps
koHTakta ¢ Kpy, CBbp3aH KbM knemu 4 n 5. dasata R
pocTura Bo Touka 5 ot | npes knema 4, koHTakTa Koy, knema 5,
noaBkHWA koHTakT MK, M knema 6, BCreacTBUE HA KOETO
ABUraTens ce nycka.

Mpu yBenuuaBaHe Ha HansraHeto go 0,6MN/m? PH
n3knioyBa 6OoOwHaTa Ha koHTakTopa KM kaTo npekbcBa
Bepurata mexay knemute A u B. KoHtaktbT Kpy Ce U3KMIOYBa
M npekbcBa (hasata kbM T.5 oT nyckatensa |, KoeTo
Npean3BIKBa M3KIKOYBAHEe Ha aBUraTens.

Mpu cnapaHe Ha HansraHeto go 0,25MN/m? PH sateaps
KOHTakTa Ccu UM 3afdeiictBa koHTaktopa PM, koiTo uypes
koHTakTa cu Kpy nogaBa chasata KbM T.5 W ABuratensT ce
nycka. To3u npoLec NpoabixaBa B aBTOMATUYEH PEXUM KaTo
Ce ynpaBrsBa 0T M3MEHEHUETO Ha HansraHeTo B pesepBoapa.

3a na Obae aBapuiHO M3KMHYEH, PaboTELMAT KOMIPECOP
B @BTOMATUYEH PEXMM, OBYMONLMOHHUAT NakeTeH kmtod 1.2
TpsibBa fa ce 3aBbpTv B nosuums “0°(T. e. — aa ce npemuHe
KbM PBYHO YMpaBreHWe), crefd KoeTo Aa Ce HaTucHe OyTOH
“cTon”.

3a ycTaHoBsIBaHe rOAHOCTTA Ha TEXHWYECKUTe CpeacTsa 1
cxemata 3a aBTOMAaTW4HO YNpaBieHWe Ha KOMMpecopa, npes
mecel, Hoemepu 2002 r. ce npoBeaoxa 72-4acosu Npobu cbe
3anuceaHe(4pe3 camonuwely ypeg WATTREG 10) hHa
KOHCymMupaHaTa oT enektpogsuratens mowHocT (N).

P lat]
Tu

Ha cbur. 6 e nokasaH BaTMETPUYEH 3aMKC Ha 3aBUCUMOCTTA
N=f(f) npu aBTOMaTU4HO YynpaBNeHWEe Ha KOMMPECOPHOTO
3a[BWXBaHE W Nunca Ha paboTeLun KOHCYMaTopH Ha CrbCTeH
Bb3AyX, & Ha ur. 7 — rpacnyHNAT U3pa3 Ha 3aBUCUMOCTTa
p=f(t), nocTpoeHa no nokasaHusiTa Ha MaHOMETbpPA, OTYETEHU
npu CblATe HATOBapBaHe W BWUA YyNpaBleHWe Ha
komnpecopa. [iBeTe kpuBK UNOCTpUpPAT HopmanHata pabota
Ha cxemaTa W anapaTuTe, OCbLUECTBSBALN ABTOMATUYHOTO
yrpaBneHne Ha KOMNPecopHOTO 3aaBukeaHe. OT dur. 7 ce
BWXA, Ye BKITIOYBAHETO M U3KITOYBAHETO Ha KOMMpecopa ce
OCbLLECTBABA YCTOWYMBO MpU [OCTUraHE CHOTBETHO Ha
ropHata (Pmax=0,6MN/m?=6at) n ponHata
(Pmin=0,26MN/m?=2,6at) CTOMHOCTM HA HanAraHeT0 BbB
Bb3ZyLUHWS pe3epBoap.
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Queypa 6

®ur. 7 nokasea, Ye cref 3aBbpLlUBaHe Ha HaYamnHUs LMKBI
(Ty), ocTaTbKLT OT BPEMETO 3a W3MOM3BaHe Ha komnpecopa
npe3 pabotHata cmsHa (f) Ce pasgens Ha paBHM MO
BpemeTpaeHe uyknm (T), Npy KOeTO CbOTHOLLEHNETO Mexay t
1 B (ToBa CbLOTBETHO Ca BpemeHaTa 3a paboTa u npecTon Ha
KoMMpecopa B paMKUTE Ha eMH LKb) 0CTaBa HEM3MEHHO.

Cnen 3aBbplwBaHeTo Ha  wm3muTanusita  (06.11.2002)
cucTemMata 3a aBTOMaTWU3MPaHO ynpaBreHne Ha KoMmnpecopa
€ npejafieHa 3a ekcnoaTauus B NPOMULLIIEHN YCIOBUS, KaTo
Aocera He e nokasana gedextu.

Pmin :2,6(0‘1’]
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ABSTRACT
The paper treats the means for automated control of the compressor station exploited
under the conditions of quarry FIRST OF MAY - MARBLE AND GRANITE
CORPORATION

Until recently a large dimensions extraction of granite blocks
has been realized in the quarry FIRST OF MAY of the
MARBLE-GRANITE Itd., which is situated in the western
slopes of the VITOSHA MOUNTAIN. For next machining
(cutting into slabs and grinding) the blocks have been
transported in the stone cutting and grinding workshops built
in the village VLADAJA.

Considerable amounts of sets, free stone and elements for
granite lining have been produced on the quarry territory.

Drilling and blasting operations has been carried out for
uncovering and partially for extraction realization and for
separation from the mass - drilling operations providing
hydraulic wedges use.

The quarry has had several production sections, its own
transformer station and pneumatic management including an
air conduit long about 2-3 km and compressed air consumers
(jack hammers and pneumatic picks, set presses and
sharpener).

Initially, the compressor station has been equipped with five
two-stage reciprocal compressors type BORETZ 10/8, which
have fed a shared air tank (receiver) with a blow valve by a
manifold pipe.

Each compressor drive consists of a tree-phase squirrel-
cage induction motor AM-92-6 (power75kW, rotation
frequency 950 min' and voltage 380V) and a V-belt
transmission.

The compressors cooling are provided by a shared water
tank in an open scheme with gravitation liquid flow.

The manual motors control (start and stop) and their
overload protection have been realized by automatic oil-filled
star-delta starters ATTM3T - 500/200.

The participation of the input, medial and executive starter
elements in the power and driving circuit is respectively shown
in figures 1a and 1b.

In principle, the motor-compressor unit basic configuration is
shown in fig. 2.
The manual start of each compressor is realized as
follows:

3. At no excessive pressure of the air in the
tank (i.e. after a long pause of the pneumatic energy
consumers operation or after a compressed air
deliberately emission in the atmosphere through the
cocks K, and Kj) the motor starting process goes off
at closed cock K and opened Ko,

4. At a high (i.e. close to the operational) air
pressure in the tank the motor starting process is
preceded by the cock K; closing and K; opening.
After the end of the process closing of the cock K
and opening of K, have to start simultaneously.

Usually, the compressors have been in continuously
operation during the whole shift and the compressed air high
consumption and the possibility for the number of the
compressors in use to be changed have prevented the blow
valve 8 (adjusted for bound pressure 0,65MN/m?) actuation as
well as the rise of the respective undesirable pneumatic
energy losses.

For several years quarry FIRST OF MAY lands in the
extended borders of the NATIONAL PARK VITOSHA, so the
production and extraction activities have got more complicated
due to the intolerable realization of blasting operations.

At this stage, the quarry extraction is brought to oversized
blocks dragging out of its own old dumps and the production
activity - to production of sets and free stone. This has also
led to a sharp decrease in the quarry pneumatic management,
which is now presented by two compressors (an operating
and a reserve), an air conduit long about 600m and several
jack hammers and pneumatic picks. The maintenance
personnel number has been reduced as well and the only
man, who is in charge of the compressor, is also responsible
for the pneumatic management rest components
maintenance.
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Figure 1

The attempt for decrease in the electric power consumption
for the compressed air production by reduction of the
compressor operation time () during the working shift to tree
hours has not brought acceptable results because at the
restricted consumers number and comparatively high
compressor output (30 m*min) even small changes in the
operating pneumatic picks number lead to the blow valve
actuation and the compressed air emission to the atmosphere.

At the state of affairs, worsen by the continuous increase of
the electric power price in the country, the governing body of
MARBLE-GRANITE has assigned (by a contract with the
Scientific-research Sector of the University of Mining and
Geology “St. Ivan Rilski”) to the team of the authors the
implementation of automatic control of the quarry FIRST OF
MAY compressor station.
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Figure 2. 1 - starter A[IM-3T-500V/200A; 2 — induction motor; 3 — V-belt transmission; 4 — air filter; 5 — compressor; 6 —
cooling water jacket; 7 —water tank; 8 — blow valve; 9 — air tank (receiver);10 — main air conduit; 11 — manifold pipe; A -
control-measuring pneumatic device; A.1 - body-distributor; A.2 — manometer; A.3 — blow valve; A.4 - pressure regulator; B —
duty switch changer; A.5 and B.1 - lines supplying control electric signals to the starter 1; | — manometer; K, Ky, K5 and K, -

manually controlled stop cocks.

The restricted corporation finances predetermined the
realization of partial (in accordance with the criterion of
compressed air pressure) compressor control automation at a
maximal preservation of the existing compressor station
configuration. The restricted contract price did not allow the
transmission reconstruction by implementation of starting

clutches, respectively the back valves delivery or remote
controlled cocks substitution for the cocks K, K, and K, as
well as the basic starting electric equipment replacement.

Under these circumstances the following changes (fig. 2)
have been done in the motor-compressor set configuration:



1. The manometer | (see fig. 2) is removed;

2. Two new units supplying control electric signals
to the AMNM3T - 500/200 are implemented:

a.A duty switch changer B (fig. 2)
consisting of medial relay and two-
position switch;

b. A control - measuring pneumatic
device A (fig. 2) consisting of a body-
distributor A.1, manometer A.2, blow
valve A.3, pressure regulator A.4 and
stop cock K,.

The general view of the unit A is shown in fig. 3 and the
subunit A.4 (pressure regulator PH) mechanical diagram - in
fig. 4. Both of them (i. e. A.3 and A.4) are components of the
German industrial locomotives EL-2 pneumatic brake system.
The former subunit A.3 has been calibrated and adjusted in
laboratory conditions for bound pressure 0,67 MN/m?, so in
case of failure to repeat the action of the basic blow valve 8.
The latter (A.4) has been subjected to a reconstruction, which
founds expression in replacement of the coil spring My (see
fig. 4) and readjustment of the regulating screws B, and B,
respectively of the left supporting plate 4. As a result the
pressure regulator PH maximal switch range is increased from
0,2MN/m? to 0,4 MN/m?. By the regulating screw B, and the
adjustable right supporting plate 4 an upper bound of PH
actuation exceeding to 0,6 MN/m? (PH allows prz=0,9 MN/m?)
is measured in laboratory conditions.

Figure 3

By the compressor test starts, carried out in industrial
conditions by the available starter ANIM3T - 500/200, but at
different excessive pressure values in the receiver, has been
ascertained that the upper pressure bound at which the
starting process still ends successfully is 0,35 MN/m?,

The changes in the starter ANIM3T — 500/200 driving circuit
and the whole compressor control circuit diagram are shown
iin fig.5.

The diagram provides two control regimes — manual
and automatic, which could be chosen and switched by
the switch IL.1.

At a choice of the first regime the switch has to be put in
position “0” (this diagram position is shown in fig. 5) and the
connection between the clamps 4 and 5 is restored by the
movable contact MK; of [.2. In manual control regime the
compressor start and stop are realized by corresponding
starter AlTIM3T - 500/200 buttons regardless of the 1ll.1.1 and

II.2 contacts condition. At this control regime a normal
compressor operation is provided in cases, when preventive
maintenance or repair works in the rest of the diagram
components are carried out.

At a choice of automatic control regime the switch 1.1 has to
be put in position “I". At this, the ANIM3T — 500/200 buttons
Start and Stop are shunted by the movable contact 1K, of 1.2
and the compressor start and stop are transferred to the
pressure regulator I11.1.

CrBCTEH
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Figure 4. 1- body; 2 — hinged frame; 3 — adjustable thrust; 4
— restrictive adjustable supports; 5 - tightening movable cross
arms; 6 — hinged arm; 7 - limit switch; 8 — clamps; 9 — hinged
prop; 10 — hinged axle; 11 — nipple-inlet for the compressed
air; 12 — a stem transmitting the compressed air pressure to
the hinged frame 2; 13 - corrugated metal sleeve; 14 -
sealing ring; 15 — a movable frame changing the thrust 3
position; By, By, B; u By — regulating screws; [y, I, u IT; — coil
springs with adjustable pressure force.

The automatic control aims at the compressor operation
discontinuation when the air pressure in the receiver has
reached to 0,6 MN/m? and switches it on again, when the
latter has fallen to 0,25 MN/m? (the bounds have been
coordinated with the corporation specialists). The compressed
air emission from the receiver to the atmosphere is prevented
by a choice of the upper pressure bound with 0,5 MN/m? lower
than the actuation level of the air tank blow valve and
corresponds to the compressed air rated pressure for the
manual pneumatic tools in use.

When the switch 1.2 is in position “I” the contactor PM is
actuated because 0 is supplied to the clamp 3 and to the
clamp 2 - the phase R along the circuit : point 92 from |, the
clamps 4,1, B, the closed switch of PH, clamps A and 2. The
contactor PM closes its contact Key connected with the
clamps4 and 5. The phase R reaches the point 5 from |
through the clamp 4, the contact Key, the clamp 5, the
movable contact K, and clamp 6 as a result of that the motor
starts.
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Figure 5. |- star-delta starter ATIM3T - 500/200; 1.1 — main starter contactor(Ky); 1.2 and 1.3 - starter switching contactors (Ks and
Kp); 1.4 - thermal timer (PBT); 1.5 — thermal relay; Il — duty switch changer; Il.1 — medial relay(PM); 11.2 - bistable switch; Ill. -
control-measuring pneumo-electric block; Ill.1 — pressure regulator(PH); lll. 1.1 — limit switch; Ill.1.2 — requlator mechanical part;
Ill.2 — pneumatic part of the block Ill; ; lll.2.1 — blow valve; Ill.2.2 — body-distributor; 11.2.3 - cock; Ill.2.4 — manometer; by, b5, b3 u
b, - coils of the contactors Ky, Ks, Ko and PM; H - PBT heating element; - clamps of the clamp-rows Il and lll; F - total force

created by the pressure regulator mechanical part.

At the pressure increase to 0,6 MN/m? the PH switches off
the contactor KM coil by the circuit disconnection between the
clamps A and B. The contact Key switches off and breaks the
phase to point 5 from the starter I, which causes the motor
turning off.

At the pressure fall to 0,25MN/m? PH closes its contact and
actuates the contactor PM, which by the contact Kpy, supplies
the phase to the point 5 and the motor starts. The process
continues in an automatic regime controlled by the pressure
change in the receiver.

In order the operating compressor to be emergency stopped
in an automatic regime the bistable switch has to be turned to
“0” (i.e. the manual control to be switched over) and next the
Stop button to be pressed.

During the November, 2002, 72-hour recording test (by a
recording instrument WATTREG 10) of the power consumed

by the motor (N) has been carried out in order the technical
means and the diagram operability to be determined.

A wattmeter record of the dependence N=f(t)at the
compressor drive automatic control and absence of operating
compressed air consumers is presented in fig. 6, and fig. 7
shows the graphic expression of the dependence p=f(t),
constructed according to the manometer indications, which
have been read at the same load and compressor control
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type. The two curves illustrate the normal operation of the
diagram and equipment, realizing the compressor drive
automatic control. In fig. 7 it could be seen that the
compressor start and stop are steadily realized at reaching
respectively the upper (pnz=0,6 MN/m’*=6at) and the lower
(Pmin=0,26MN/m?=2 6at) values of the pressure in the receiver.

Fig. 7 shows that after the initial cycle (T.) completion the
rest of the time for the compressor use during the working
shift (t) is divided in equal cycles (T). At this, the relation
between t; and 6 (these are the compressor operation and
idle times during a cycle) is unchangeable.

The compressor automatic system has been delivered for
exploitation in industrial conditions after the test completion
(6", November, 2002) and it has not shown any defects.
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