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B TekcTa ca aHanuaupaHu AaHHUTE 3a eNeKTponoTpeBeHue Ha NpesnpuUsTUETO 3a NEPUOA OT ef1HA FOMHA, €4MH MECEL, M eVH XapakTepeH paboTeH AeH. OnpegeneHa
€ CTpyKTypaTa Ha pa3xofuTe 3a €NEKTPOEHeprust Mo LiexoBe W No TapuchHu 30HU. [pennoxeHn ca MokasaTenu 3a KONMMYECTBEHA OLEHKa Ha edieKTMBHOCTTA OT
MEepONpUATUSTa 32 KOHOMUS Ha enekTPoeHeprusTa. PasrnefaHu ca Bb3MOXHOCTUTE 3a NO-paLyoHanHo pasnpeneneHne Ha eHeprirsita no TapudHn 30HU. MpeanoxeHn
Ca OpraHM3aLMOHHN M TEXHUYECKU PELLIEHNS 32 HaMansiBaHe Ha CreLMGUYHIS PA3XOA Ha ENEKTPOEHEPTUS.

“Enauute-men” ALl mobuea u oboratsiBa roguwHo Hag 12
MWMMOHA TOHA PYAM C HACKO CbabpxXaHue Ha med. [JobuebT u
€OpOoTO TpOWEHe Ce W3BbpLIBAT B  OTKPUTUSL  PYOHMK
“Enauynte”. OT pyoHuKa N0 TyMEHOTPAHCMOPTHA JeHTa
HaTpoweHaTa pyaa (kmaca 0-200MM) nocTbnBa B OTKPMUT
cknap #2 Hapg uexa 3a cpegHo M cutHo TpoweHe (CCT).
CpenHoTo TpoLUEeHe Ce OCBLLECTBSABA C KOHYCHU TPOLLAYKM TWN
KCO 2200 w’KyBpus” 210-35, a CUTHOTO B KOHYCHW TPOLLAYKM
“Kybpus” 210-15. HatpoweHata pyaa knaca “-15mMm” (86%) ot
MEXOMHHM OYyHKEpW MOCTbMBA B MEMHUYHO OTAENeHve.
CmunaHeTo Ha pyfaTta Ce W3BbpLUBa B TOMKOBWA MEMHULM C
LieHTpanHo pastoBapsaHe Tvn MLL] — 4500x6000, paboTelum
Mo €eOHOCTaMHA CXeMa Ha CMUNaHe C  KOHTPOMHa
knacudvkaums B xugpoumknoH TL-1000 u  “KREBS’.
CMIeHMSAT NpoayKT NOCTbMBa BbB (HIOTALMOHHO OTAENEHME,
KbAeTo Ce U3BbpLLUBA OCHOBHATa (prioTauus ¢ MalumHu [leHsep
500. MeHHMAT NpoayKT OT OCHOBHATa hnoTauus MOCTbNBA 3a
pocmunaHe B egHa mennuua MLUL 2000x4500. MenHuuuTe
paboTaT B 3aTBOpeH LUMKbN € xugpoumknoH “KREBS'.
KoHueHTpaTbT cned 3 (4) npeyucTkn BbB  HrIOTALMOHHM
MaLLnHK ce nogaea B crsctutenu Cl-30, a oTTam BbB Bakyym
cuntpu BOY-40-3 3a u3cywasaHe. [OTOBUST KOHLEHTpaT €
CbC CPEHO CbabpKaHue Ha Mef okono 25% u BnaxHocT 9-
11%.

3a HyxauTe Ha 060POTHOTO BOLOCHAOAsIBaHe Ca M3rpaaeHH
MOMMEHM CTaHUMM C 3 CTeneHW Ha MpenoMmrBaHe Ha
obopoTHaTa Boga.

EnektocHabpnsBaHeTo Ha oboratutenHata cabpuka ce
OCbLLECTBSBA OT [flaBHA MOHWU3WUTENHA MOACTaHUMA C 2
TpUHaMOTbuHM TpaHcdopmatopa 50 MVA, 110/20/6 kV. C
Hanpexenue 20 kV ce 3axpaHBaT NoMMeHUTE CTaHuuu, a ¢ 6
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kV Liexoeete Ha oboratutenHus  komnnekc. [opuiuHaTa

KOHCyMaLus Ha enekTpoeHeprus e Hag 260 mrH. KWh.

CovrnacHo peenne Ha JKEP ot 1.11. 2002 r. npeanpusTueTo
3annalla KOHCyMMpaHaTa €neKkTPOeHeprUsi B MOYMBHUTE W
NPasHUYHK OHKU C OTCTBINKa B AHEBHATA M HOLLHATa Tapl/l(*)l/l.

Mpes 2000r. e BHegpeHa CbBPEMEHHa MMKPOMPOLLECOPHA
cucTeMa 3a M3MepBaHe, KOHTPON M YNpaBneHWe Ha €enekTpo-
notpebnexneto (M.Ctounos, K.Ibxyctpos u dp., 2003). Cuctemata
€XedHeBHO OTMeyaTBa crnpaBka C [AaHHM 3a KOHCymupaHaTta
aKTMBHA, peakTWBHa eneKkTpuyecka eHeprus W daktopa Ha
MOLLHOCTTa. Te3n AaHHW, pasnpedeneHn no TapucHU  30HH,
o6xsam,ar BCEKM LieX NOOTAENHO M NpeanpuATUEeTUeTo KaTo LUAano.
OtneyaTBa ce ¥ CpaBka 3a IEBOBUTE Pa3xoau 3a ENEKTPOEHEPrust
(obwo W no uexoBe) B CbOTBETCTBME C M3UCKBAHWATA Ha
JeiicTBalyaTa Hapegba 3a mpunaraHe Ha LeHuTe 1 Tapudute Ha
enekTpuyeckaTa eHeprus. Bcudku JaHHW 3a eHeprusita ocpefHeH
3a 30 MMHYTY Ce CbXpaHsBaT B CCTeMaTa 3a 5 roguweH neprog.

Ha 6asa Ha AaHHWTe OT cucTemaTa e HanpaBeH aHanu3 Ha
CTPyKTypaTa Ha enekTponoTpebneHneTo 3a nepuog OT efHa
roguHa (Mait 2000 — Anpun 2001), 3a eguH mecel, (KOHn 2000 T.) w
3a xapaKkTepHo paboTHO geHoHowme (16 KOHm 2000 r.).

Ha cur. 1 e uniocTpupaHo roguiLHOTO pasmnpefeneHne Ha
KOHCYMMUpaHaTa aKTnBHa eneKTpnyecka eHeprna oT
NPeanpuUATUETO MO TaPUEHN 30HM.

B cpaBHeHWe CbC crydvas, KoraTo cpegHata KOHCymupaHa
MOLLHOCT BbB BCWYKM 30HM € efHakBa (BbpxoBa - 25%, OHeBHa -
41,66% v HolwHa - 33,33%) cTaBa SicHO, Ye ca nonaraHu ycunus 3a
orpaHMyaBaHe Ha nOTpebneHMeTo BbB BbpxoBaTa W AHEBHaTa
30Ha 3a CMeTka Ha HowHata. [lpes mecey HOun 2000r. e
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MOCTUTHATO MECEYHO pasrnpefeneHne Ha KOHCyMMpaHaTa
aKTBHaTa enekTpoeHeprus ¢ 1% no-Manko BbB BbpxoBaTa
30Ha 3a CMeTka Ha [HeBHaTa. TOBa MMKCTpUpa pesepeuTe,
KOWUTO pearHo CblUeCTBYBaT 3a TbPCEHe Ha owe no-[o6po
pa3npe/enenne Ha eHepruaTa B TapuHUTE 30HN.

Bbpxosa
24%
66 022 505 kWh

(] HowHa
35%
96 049 490 kWh

] AxesHa
41%
115 838 646 kWh

Queypa 1

Ha ¢wr. 2 e nokasaHO pasnpefeneHneTo Ha roguliHuTe
Mapu4HN Pasxoam 3a enekTPOEHeprus No TapudHN 30HM.

@ Bubpxosa
21% 38%
4418277n8 8054 744n8

O AuxesHa
41%
8803738ne

Quezypa 2

3HaunTenHa 4acT OT cpefcTBata ca 3anniaTeHu 3a
€HeprusTa KOHCymuMpaHa BbB BbpxoBute 30HM — 38%.
VIHTepecHo e paBeHCTBOTO B MPOLIEHTHOTO pasnpeadeneHre Ha
eHeprusiTa M Ha pasxogute 3a Hes (no 41%) 3a gHeBHaTa
TapudHa 30Ha.

PasnpeneneHneTo Ha KOHCyMUpaHaTa aKkTWBHA EneKTpo-
€Heprus no Liexose e JaaeHo Ha dur.3

Queypa 3

Hait-ronemusat koHcymatop e ITIABEH KOPIYC, kbaeto e
CbCPedoTOYEHa OCHOBHATa 4acT OT MpOW3BOACTBOTO —
cMuUraHe, focMunaHe, roTaums, crbCTaBaHe U unTpaums.
Ha TTIABEH KOPMYC ce nagat 77,71%, Ha uex CCT -
12,42%, BOOHO M XBOCTOBO cTOMaHCTBO — 9,42%.

Ha ocTaHanute cnomaraTefnHW LEXOBE — PEMOHTHO-
MeXaHW4yeH, TOMMO-CMNOB  LEX, ENeKTPO-PEMOHTEH U
agmuHncTpaums - 0,46%.

lMpon3seoacTeeHNST Npouec B LexoseTe Ha [TIABEH KOPMYC e
HenpekbCHaT. OCHOBHMAT pasxof Ha enekTpoeHeprns e 3a
npoueca cmunaHe. Pabotar 10 MenmHMUM 3agBMKBaHM CbC
CUMHXPOHHW ABuratenn ¢ mowHocT 2,5MW. ToguwHoTo 1
MECeYHOTO pasnpefeneHne Ha enekTPOoeHeprusiTa, KOHCymupaHa
ot [MABEH KOPTTYC, e: BbpxoBa — 25%, aHeBHa — 41%, HowHa —
34%. CnepoBaTtenHo cpeaHaTa YacoBa MOLLHOCT Ha Liexa e nouTy
MOCTOSIHHA 3@ BCUYKW TapUHM 30HM.

PexuMbT Ha paboTa Ha Kopnyca CPegHO W CUTHO TPOLLEHE €
MoAQYMHEH Ha CTpeMexa 3a HamansBaHe pasxoda Ha
€NEKTPOEHEPrsl Npe3 BbpxoBaTa 30Ha. Kato npaBuno LexwbT
cnMpa pabota 3a TexHuyecko obCnyxBaHe npe3 cyTpellHaTa
BbpPXOBa 30Ha. Hanuuneto Ha MeXOWHEH Cknmap C AocTaTbueH
obem mexay uex CCT u IMIABEH KOPIMYC gaBa Bb3MOXHOCT Npu
ObaeLLo yBenuyeHne Ha nponssoauTenHocTTa Ha uex CCT Toi ga
Obde u3KMoYBaH M Mpe3 BeyepHaTa Bbpxoea 30Ha. [pw
CbLUECTBYBaWA pexum Ha pabota € peanusnpaHo CregHOTOo
FOAMLLHO pa3npedeneHne Ha eHeprusita no 30HM: Bbpxosa — 20%,
OHeBHa — 42%, HowHa — 38%. Wma peanHa BB3MOXHOCT 3a
NOCTUraHe Ha Mo-ONTUMAanHO pasnpesfeneHne, KOeTo ce BUxaa OT
pesynTaTtute nonyyeHu 3a mecel, HOHu: Bbpxosa — 18%, AHeBHa —
43%, HowHa — 39%.

O6opoTHOTO BojocHabasBaHe 1 JOCTaBKaTa Ha CBEXa BOfaA 3a
thabpukata ydyactBa ¢ 9,42 % B CTpykTypaTa Ha rOAMLLHOTO
enekTponoTpebnexne Ha npeanpustueTo. Mpu CbluecTByBallaTa
cxeMa Ha 000pOTHO BoAOCHabAsBaHE (MOMMEHW  CTaHLWK,
BOAOCOOPHUUM W pexumn Ha pabota) e  peanuavpaHo
pasnpedeneHne Ha  KOHCymupaHaTa  enekTpoeHepris  3a
€[HOroaMIWeH nepuog Kakto cnefga: BbpxoBa — 20%, OHEBHA —
42%, HowHa — 38%. Mpes mecew, FOHM 2000 r. € peanuanpaHo no-
nobpo pasnpeaeneHue: Bbpxoea — 16%, aHeBHa — 41%, HowHa —
43%, a Ha 16 toHu: BbpxoBa — 12%, aHeBHa — 37%, HowHa — 51%.
OuyeBMOHO, BB3MOXHO € [Ja Ce peanuavpa MHOro Mo-4obpo
pasnpeferneHne Ha enekTpoeHeprsita Mo TapudHM 30HM 3a
000poTHOTO BoAOCHabAsIBaHe.

OAMWHMTE NAPWUYHN Pa3xoam Ha NMPEeAnpUSTUETO pasnpeaeneHn
Nno LexoBe M TapuHM 30HM e JadeHo Ha ur.4. MNMpoLeHTHOTO
pasnpefeneHne Ha roguLLHNTE pasxoauTe 3a enekTPOeHepru s Mo
LiexoBe e: rmaeeH kopnyc — 77,27%, CCT — 13,27%, BXC - 8,95%
v cnomaratentm yexose — 0,51%.

Mopagn no-gobpoTo pasnpeneneHne Ha enekTpoeHeprusTa Mo
TapudHN 30HM Npe3 M.KOHU TO M NapUYHMAT Pasxod € MAHUMATIEH.
CnefoBaTenHo nokasaTenuTe NOCTUrHaTH Npe3 To3u Mecel, Morat
Aa 6bat npueTyn kato Hopma.

OnepaTMBHOTO yNpaBreHWe Ha enekTponoTpebneHneTo Ha
NPeanpusTUETO Ce OCLLLECTBSBA OT [AEXYPHUTE B [NaBHaTa
noactaHums  Ha  0Gasa  BM3yanMauWpaHWTe  JaHHM  OT
MUKpoMpoLiecopHaTa cuctema. [naHupaHeTo M OTYMTaHETO Ha
enekTponoTpebneHneTto ce u3BbpWBA 4pe3 obpaboTka Ha
MPOTOKONWTE 33 [HEBHAaTa KOHCYMaUMsi Ha eneKTPOEHeprus.
Cneunanuctnte OT EHEPruMHUS OTAEN EXEeOHEBHO OMpeaensT
06wwo 3a npegnpusaTueTo u 3a uexosete [MIABEH KOPIMYC, CCT u
BXC cnegHuTe nokasatenu:
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BoaHo 1 XBOCTOBO CTONAHCTBO naBeH kopnyc

CnomaratenHun uexoese

Queypa 4

- CneundUYHNs pasxos Ha enekTpoeHeprus
- CpeHuMa cnelLnduyeH pasxo 40 TEKYLLMS AeH Ha Mecelia

- MPOUEHTHOTO  pasnpefeneHne Ha

E€NEeKTpoeHeprusa 3a BCEKU AEH MO 30HU

KOHCyMUpaHaTa

- U3Mb/IHEHWETO Ha NnaHa 3a pa3xoga, B kWh u B nesa, no
TapUHN 30HKM

- MPOLEHTHOTO W3MbIIHEHME Ha MnaHa 3a BCEkW [eH W [0
TEKyLUMS AEH Ha MeceLa

- cpeaHus (pakTop Ha MOLLHOCTTA 3a JHEeBHATa W BbpXOBUTE
30H1 — EXXEIHEBHO 1 OT HAYaNoTO Ha TEKYLLMAT Mecel]

Bcekn mecel, paHHnTe ce 0606LLaBat 1 ce U3roTBs Cnpaska
3a KOHCymMMpaHaTa enekTpudecka eHeprisi W pasxogute (B
nesa) Mo TapueHM 30HM 3a BCUYKM LIEXOBE Ha NPesnpusaTMETO
BKIIOYUTENHO U CrioMaraTenHuTe.

BbanpuetmaT kpuTepuii 3a aHannM3 Ha  enekTpo-
noTpebneHneTo, a WMEHHO — CheuudnYHNAT pasxog Ha
ENEeKTPOeHeprMsl He [aBa ObeKTVBHA OLEHKA 3a edekta oT
npepasnpedeneHneTo Ha ToBapuTe B OTAENHUTE TapuHU
30HM, @ OT TaM M 3a NapuyHUTE pasxogu. [pyrvs[T uanonssaH
KPUTEPUA — EXEQHEBHOTO OMpedensHe Ha MNpPOLEHTHOTO
pasnpefeneHMe Ha eHeprusTa no TapudHu 30HW [JaBa
M3BECTHA BB3MOXHOCT 33 CPaBHUTENIHA OLEHKa, HO
NOTMYECKUAT aHanu3 e 3aTpyaHeH nopagu ronemus obem ot
AaHHu. ETo 3allo npeanarame fa ce Bbeeae AndepeHLmpaHo
OTYMTaHe Ha CrneuuduyHUs Pa3xof Ha eneKkTPOeHeprust no
Tapuphm  3oHm.  Owe  no-mobpa  nmpepctasa 3a
pasnpefeneHneTo Ha MapuyHUTE pasxogu MOXe fda Aage
napameTbpbT “C” — NeBoBaTa CTONHOCT Ha enekTpoeHeprusTa
3a 1 TOH npepaboTeHa pyga (nB./ToH). To3n nmapameTbp
OTpassBa HaW-MbIHO OCHOBHMTE (haKTOpyW, hopMMpaLLm
napyyHNTe Pa3xodu 3a ENEKTPOEHEprisl — KONMYECTBOTO Ha
n3pasxopBaHaTta efnekTpOeHepris, CbOTHOLIEHMETO Ha LigHNTE
Ha eHeprusiTa B TapUHUTE 30HM W EBEHTYaNHUTE (DUHAHCOBM
CaHKUMM  OT  efIleKTPOCHAbAMTENHOTO  npeanpusTue.
OcHoBaHve 3a nogobHO NpeanoxeHue [faBaT CrnegHuTe
obcrosTencTaa:

- TexHonornyHuaT npouec B [TIABEH KOPIMYC, kboeto ce
KOHCymmMpa Hag 77% oT obLiaTa enekTpoeHeprus, e HempekbCHar;

- [HeBHaTa NpOW3BOAMTENHOCT Ha habpukata € CpaBHUTEMHO
noctosHHa u 3a 2002r. e B rpaHuuuTe: MuHMManHa 32299 T.,
makcumanHa 34420 T.um cpepgHa 33247 T. M3noxeHoto AaBa
OCHOBaHWE [ja Cce NpUeme, C U3BECTHO NPUOMMKEHNE, Ye AHEBHATA,
CbOTBETHO MeceyHaTa MPOW3BOAMTENHOCT € MpOMOPLMOHAITHO
pasnpegeneHa B CbOTHOLIEHWE CLOTBETCTBALLO Ha MPOLEHTHOTO
pasnpegeneHne Ha TapudHWTE 30HM — BbpxoBa 25%, AHEBHa
41,66% wn HowHa 33,33%. Llex CCT pabotu ¢ npekbcBaHe B
CyTpelLHust BpbX, @ BXC HamansBa HaToBapBaHETO CU MO BpEME
Ha [BeTe BbPX0OBM 30HU. 3a Te3u LieX0oBe e onpefeneH npusedeH
cneunduyeH pas3xof Ha €enekTpOeHeprus Kato KOHCymupaHaTa
€Heprns 3a CbOTBETHATa TapuchHa 30Ha € OTHeCeHa KbM
konu4yecTBOTO npepaboteHa pyaa ot MABEH KOPIMYC. Kato ce
nMa npeaBua, Y€ MECEYHMAT KOE(WUMEHT Ha [BWKEHME Ha
MenHuuuTe e B rpannunte 95% - 99% u 3a roguHaTta uMa cpegHo-
npeTerneHa cronHocT 97,22%, cuntame Ye He e HeobxoaUmMo ToW
Aa Obe oT4MTaH Npu CpaBHsBaHe Ha MECEYHUTE NokasaTenu 3a
cneum@uUHUs pasxod Ha enekTPOEHeprus.

LlenectobpasHo e ga ce cb3gage dopma 3a onpegensHe
CTPyKTypaTa Ha enektponoTpebneHneTo, kosTo fa 6bae u3roTesHa
MeceyHo. B Tabnuua 1 e HanpaBeHO cpaBHEHWE Ha NPeanoXeHnTe
nokasatenu 3a m.AHyapu 1 m.Jexkemepu 2002r. 3bpaHute meceLu
ca B 3WMHUS nepuod, KOeTo No3BonsBa fda He ce oTyuTa
KOE(ULUMEHTLT Ha  Ce30HHOCT. CneuudnyHnaT  pasxon Ha
ernekTpoeHeprst 3a Mecel AHyapu e — 23,376 kWh/ToH, a 3a M.
Hexemspyn 23,01 kWh/ToH. B Tabnuuyata e paskputa CTpykTypata
Ha enekTponoTpebrneHNETo, KaTo ca OTYETEHM BCUYKM (hakTopn —
NpoMeHuUTe B HapeabaTa 3a LiEHNTE Ha enekTpoeHeprusiTa, edekta
OT MPOBEAEHUTE MEPOMPUSATUS 33 UKOHOMWSI Ha ENEeKTPOEHEpTIs,
B KON OT LIEXOBETE Ha MPEeanpusTUETO W MO KaKbB HauWH €
nocTUrHaT CboTBETHMS ediekT. Hanmpumep 3a npepaboTkata Ha
€0VH TOH pyAa npe3 M. fAHyapu NpeanpusTMeTo € 3annatuio 3a
enektpoeHeprua 1,788 nB., a npe3 M. Jekemspn - 1,695 n.. MMpu
€Ha YCNoBHa CpedHa MeCeyHa NPOW3BOAMTENHOCT OT eauH
MWIMOH TOHAa, MPW MOCOYEHOTO CLOTHOLIEHWE pasxoguTe 3a
enekTpoeHeprus we Hamanest ¢ 93 000 ne. Yact oT HamaneHneTo
€ CnefacteMe npedepeHuManHuTe LeHn 3a M. [lekemBpu 3a
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OHEBHaTa M HOLLHa eHeprua npes3 novYMBHUTE U NPa3HUYHUTE

OHW. Ho uma n gpyrm caktopu, KOuTo

MpeAnoxeHaTa CTpykTypa B Tabnmua 1.

morat fa ce BuaAar

oT

Tabnuua 1
30HM BbPX0Ba [HEeBHa HoluHa 06Lo
meceLm | XII | Xl | Xl | Xl
w c w c w c w c w c w c w c w c
kWh/t | ns/t kWh/t | ns/t kWh/t | ne/t kWh/t | nsit kWh/t | neit kWh/T | neit kWh/t | neit kWh/t | nBit
00 2241 | 2,734 | 21,21 | 2,59 22,996 [ 1,748 [ 2310 [ 1,68 24,578 | 1,131 [ 24,25 1,04 23,376 | 1,788 [ 23,01 1,695
MoLL 17,88 | 2,181 | 17,93 | 2,188 | 17,971 | 1,366 | 18,28 [ 1,332 | 18,007 | 0,828 | 18,596 | 0,798 [ 17,96 1,39 18,299 | 1.368
CCT 2448 | 0,299 | 1,689 [ 0,206 | 2,878 0,219 | 2683 | 0,195 [ 3,385 0,156 | 2,997 0,129 | 2,939 0,218 | 2,539 0,176
BXC 1,896 [ 0,231 | 1,387 | 0,169 | 1,982 0,151 | 3,059 | 0,144 [ 3,038 0,140 | 2,517 0,108 | 2,312 0,167 | 2,008 0,138
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Hanpumep 3a BbpxoBaTa 30Ha, KbAETO LieHaTa Ha eHeprusTa
He e NpoMeHeHa, npe3 M.AHyapu e 3annateHo no 2,734 ns.,
pokato npes M. [lekempu — 2,59 nB. 3a npepabotkata 3a 1T.
pyga. TyK pefykuusita Ha MapuyHWTE pasxogu ce Obimku
OCHOBHO ~ Ha  MO-paUMOHanNHOTO  ynpaBrneHWe  Ha
enektponotpebneHneto.  CneundmyHmMaT  pasxog  Ha
€MeKTpoeHeprus BbB BbpxoBaTta 30Ha 3a CCT e Hamansn ot
2,448 kWh/toH Ha 1,689 kWh/ToH. CnegoBaTenHo npes M.
[lekeMBpM € NOCTUTHATO 3abenexnMo HamarnsBaHe Ha ToBapa
npes BbpxoBaTa 30Ha rMaBHO 3a CMETKA Ha HolHaTa. ToBa e
B pesynTaT Ha CTPUKTHO Cra3BaHe pexuma Ha paboTa Ha Lexa
— U3KMIOYBAHE 3a LENMs NEepuog Ha CYTPELIHWs BPbBX,
M3BBPLUBAHE Ha MMAHOBW PEMOHTU BbB BbPXOBUTE 30HM Mpe3
pabOTHM [HM, MAKCMMarHo HaToBapBaHe MPe3 MOYMBHUTE U
npasHuyHuTE gHN. lonoxuTenHa TeHaeHUmMs nMa u B obLyms
cneunduueH pasxog 3a uex CCT ot 2,939 kWh/toH e
pegyumpaH Ha 2,539 kWh/ToH npe3 M. [ekemspu. 3a ToBa
ponpuHacs BbBeAeHaTa aBTOMaTM3uMpaHa cucTemMa  3a
yrpaBneHue Ha TEXHONOMMYHUS MPOLEC, KOSTO ONTUMU3Upa
pexuma Ha paboTa Ha TpOLLAYKuUTe M OrpaHNyaBa BPEMeTo 3a
pabota Ha npaseH xog (Bonowerko, H.9. Octposckuin u dp.,
1990r.)

Bve BXC npes m. [lekemBpn € peanuaupaHo mo-
paLyOHaNHOTO pasnpedeneHne Ha cneumguyHusa pasxogd Ha
€NEeKTPOEHEPr s B OTAENHMTE TapudHK 30HW. ToBa € [0BENo
[0 HamansiBaHe Ha pa3sxoauTe 3a 0BOPOTHO BogocHabasBaHe
BbB BbpxoBaTa 30Ha oT 0, 231 nB. go 0,169 nB. 3a TOH
npepaboTeHa pyaa.

EXXemMeceyHoTO M3roTBSHE Ha MpeanoxeHaTa Tabnuua gasa
Bb3MOXKHOCT [a Ce paskpue CTpykTypata Ha OCHOBHMTE
napameTpu,  XapaKkTepuaupaluM  enekTponoTpeGrneHueTo.
CpaBHEHMeTO Ha MPeArnoXeHUTe napameTpu 3a OTAemnHUTe
MeceLM [aBa Bb3MOXHOCT 3a KOMMYecTBeHa OLEHKA Ha
npunaraHuTe MepK1 3a UKOHOMUS! Ha eNEKTPOEHEPIUS.

Pasnonaraitkn  exemHeBHO C  AaHHUTE 3@
eneKTponoTpebrneHeTo cneuman1eTuTe oT NPEeAnpUITUETO

ca NOCTUrHann
OBITOCPOYEH NNaH:

cnegHnTe  NOJTIOXUTENHN e(beKTM B

. Mo oTHOLEHWe Ha AencTBaLMTE Tapudm 3a 3annallaHe Ha
€NeKTPOeHeprusTa;

1. TOYHO NnaHMpaHe Ha KOHCYMMpaHaTa eflekTpuyecka eHeprus
3a Tpumeceyne be3 aa ce Hanarat KopekLuu.

2. Jlnnca Ha CaHKUMM 3a HUCKM CPeHOMECEYHM CTOWHOCTM Ha
haKkTopa Ha MOLLHOCTTa.

3. Junca Ha caHKuMW 33 BbpHaTa B cUCTeMaTa peakTuBHA
eHeprus.

4. 3a00BONMUTENHO pasnpeneneHne Ha KOHCyMUpaHaTa eHeprusa
no Taqu:)HVI 30HM 3a CblLECTBYBALLUUTE TEXHONOIMYHN NpoLiecn.

5. TeHOeHUMs 3a yBenu4yaBaHe Ha KOHCYMUpaHaTa eHeprus B
[AHEeBHaTa 1 HOLLIHATA 30HM MO BpeMe Ha NOYUBHUTE U NPa3HUYHITE
OHW.

Il. 3a MKoHOMMS Ha eNeKTPOEHePrS:

1. HanpexeHneTo Ha OCHOBHUTE KOHCYMaTopW ce MOAAbpXa
MakcumanHo 6nm1sko A0 HOMWHANHOTO. 3a LienTa B NoACTaHuMATa
Ca MOHTUpaHW LUMGPOBKM BOMTMETPU W YCTPOWCTBO 3a 3BYKOBA
CUTHanW3auus npu OTKMOHEHWE Ha HampEeXeHWeTo OT 3afjafeH
rPaHn4HU CTOMHOCT!.

2. OnTMMM3MPaHo e Bb30YKAAHETO Ha CUHXPOHHUTE OBUraTeny,
Taka Ye CbBMECTHO C paboTaTa Ha KoHOeH3aTopHuTe 6aTepun fa
ce peanuanpa cpeaHo-meceyeH gaktop Ha mowHoctta 0.9 - 0.91.
Honycka ce perynupaHe Ha (aktopa Ha MOLWHOCTTa 4pe3
W3MEHEHVE Ha HaMPEeXeHWETO C SHCEHOBUTE perynatopu Ha
TpaHcdopmaTopute, HO B TECHW TpaHULM, OnpedeneHn ot
excnepumeHTantm uacneasanus (M.Mentewes, .Ctounos u dp.
-“Otyet”, 1994)

3. OnTMmmuanpaH e pexuMbT Ha paboTa Ha Bb3gylHUTE
€MeKTPONPOBOAN 1 TpaHcopMaTopuTe B MOMMEHUTE CTaHLMK Ha
obopotHOTO BOfOCHabasBaHe.  WMauucrnenn ca 3sarybute Ha
MOLIHOCT 33 TpU BapuaHta W € W3bpaH Hal-MKOHOMUYHMAT.
MomneHata CTaHuus 3a ceexa Boga paboTu camo TpW HOWM B
ceamuuata, KaTo ABa OT T4X Ca B NMOYMMBHUTE a NPU Bb3MOXHOCT U
B npasHuyHuTe AHW. [lpes3 oCTaHanoto Bpeme Ce U3KM4Ba U
TpaHcdopmaTopbT — 1600 kVA/20/6KV.

Hait-ronam pan ot pasxoaute Ha npeanpuAaTMeTo Cca Te3n 3a
ENeKTpoeHeprms. np06ﬂeM'bT 3a TAXHOTO HamandBaHE CTaBaBCe
no-akTyaneH 1 nopagn TeHaeHuuaTa 3a yBennvyaBaHe LeHaTta Ha
ENeKTpoeHeprusaTa.

ToBapoBMAT rpadmk Ha MpeanpusaTMeTo, MOCTPOeH 3a
XapakTepeH paboTeH feH (cur. 5), wniocTpupa xapakTepa Ha
eNeKTPUYECKITE TOBApY.
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Cmournoe Ue. u dp.

CTPYKTYPA HA EJIEKTPOIOTPEBIIEHNETO HA OO ATUTEJIHA ®ABPUKA ...
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OueBMOHO CbLUECTBYBALMTE BL3MOXHOCTU 3a HamansaBaHe
Ha pasxoguTe Ype3 Mo-ONTMManHOTO pasnpedeneHue Ha
eHeprusTa no TapucHUTE 30HM ca u3depnaHu. ETo 3allo ca

NpeanpueT  no-mMawabHn  Mepku 33 M3ron3BaHe
Bb3MOXHOCTUTE HA Tapudata 33  3annaljaHe Ha
eneKTpOeHepruaTa;

1. PekoHcTpyupaT ce BogocOopHuLmTe 3a 060pOTHa Bofa Ha
TeputopusiTa Ha abpukata. ObeMbT MM ce yBenuyasa C
3000 m® , KOeTo llie MO3BOMM BLPXOBUTE 30HM fAa Ce
pa3sToBapsT ¢ okorno 2100kW.

2. PaspabotBa ce npoekT 3a YyBenW4yaBaHe Ha
npoussogutenHoctta Ha uex CCT po 2000 ToHalvac.
Peanusaumusata my 6u nossonuna LexwT fa cnupa pabota u
npe3 BeyepHaTa BbPX0OBa 30Ha. ToBa Lye foBefe A0

CpenHa

—P=4,41. A + 18762 ——w = 4,41 + 18762/A

D Makcumanua

30373
31092]
32047]
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20:32
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HamansBaHe ToBapa Ha NpeanpusATMETO NO BPEME Ha BEYEpHUS
BPBX ¢ okono 4000kW.

OcHoBeH kpuTepuii 3a e(EKTWBHO U3MON3BaHe Ha
€reKTpOeHeprusiTa B TEXHOMOTMYHWUTE NpoLeck e CrneLnUIHUST
pa3sxoa. B IMABEH KOPIYC xapakTepbT Ha ToBapa ce onpeaens
OT TOMKOBUTE MeNHNULM. Te koHcymmpart Hag 70% oT eHeprusTa. 3a
ONMpefensHe 3aKOHOMEPHOCTUTE Ha enekTponoTpebneHneTo Ha
Liexa ca M3BedeHU EHEepruiiHWUTE XapaKTepuCTUKKM 33 MOLLHOCTTA
P=4,41.A + 18762 v cneunu4HUAT pasxos Ha eNeKTPOEHePTns W
= 4,41 + 187622/A (OaHannos [. 1985 r.), (qaHHUTE 3a eHeprusiTa
W npousBoguTenHoctta ca 3a M. HOnm 2000 r.) Ha dumr. 6 ca
UNKOCTPUPAHN TOPHITE 3aBUCUMOCTH.
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E€NeKTpoeHeprua 3a CMuniaHe B TOMKOBU MEJTHUUM € TACHO

TErnoTO Ha TOMNKOBWUA TOBap, MNIbTHOCTTA Ha nynna, eApuHaTa Ha

198



N3X0JHUS MaTepmar, MexaHU4HUTE CBOICTBA Ha pyaaTta, Tuna
Ha yTepoBkaTa, (M3nKO-MEXaHWYHUTE CBOWCTBA Ha pydaTa,
NPOV3BOAMUTENHOCTTA HA MEMHULMTE, OT rPaHyOMETPUYHMS
CbCTaB Ha CMneHus npogykT u gp. OT ekcnepumeHTanHm
W3CnedBaHus € YCTAHOBEHO, Ye OCHOBHAaTa MOLIHOCT B
TOMKOBaTa MefHWLa Ce u3pasxogea 3a MoBAuraHe Ha
Tonkosus ToBap - okono 80% (Crenanos B.C,1984 r.).
YBenuyaBaHeTo Ha NPOU3BOAMTENHOCTTA Ha MENHWLATa Boay
[0 He3HauUTENHO yBenMyaBaHe Ha YepneHaTa MoLHocT. Kato
Cce 0TYeTe, Ye TOMKOBUTE MEMHULM Ca Ompeaensiy aktop B
CTpYKTYpaTa Ha €enekTponoTpebneHneTo Ha NpeanpusTUETO
OYeBMOEH €  CTpEMeXbT  3a  MOBUIABaHE  Ha
NMPOM3BOAMUTENHOCTTA HA MENTHULMTE OTKBAETO LLe Ce Hamamnu
CNeUNMUYHNAT pasxog Ha enekTpoeHeprus. 3a Tasu uen B
TexHomnormyHata cxema Ha uex CCT e BbBedeH KOMMeKe -
KOHYCHa TpoLUayka, MPeceBHa MallMHa 1 BarnLoBa TpoLLayka.
CTtpemexbT € MenHuyHuTe arperatu aa 6bgat 3axpaHeHu
pyda B kosiTo knacata “-15mm” e 95%, T.e. Ype3 HamansBaHe
efpuHaTa Ha nocTbnBallata 3a CMUMNaHe pyda aa ce noBuLUm
NpOM3BOANTENHOCTTA Ha MENHULMTE. TOBa OT CBOS CTpaHa Lue
[oBefle [0 HamansBaHe Ha CheuuuuHMs pasxon Ha
ENeKTpOeHeprMsl 3@ npoueca  cMmunaHe.  [lpenctom
MOHTMPAHETO Ha OLLE [Ba Komnnekca. Ha octaHanute notouu
OT CUTHO TpoLleHe knacaTa “-15mm” we 6bae KOHTponMpaHa
Camo C NPECEBHN MaLLNHK.

Mpon3BoaMTENHOCTTA Ha MeNHMUATa 3aBMCM W OT
npaBuHWS 13bop Ha TomkoBust ToBap. KakTo noBuwaBaHeTo,
Taka W 3aHMKABaHETO Ha TOMKOBMS TOBap BOAAT [0
HamansiBaHe MPOM3BOAWTENHOCTTA Ha MENHMULaTa, a oTTaMm U
[0 yBeNnuyaBaHe Ha crneuuduyHus pasxon Ha enekTpo-
eHeprusi. Bupxy Npou3BOAMTENHOCTTA HA MeNHWLaTa Bimsie u
pasMmepbT Ha cmunawmTe Tena (tonkw). MMpu gocturaHe Ha
npeaBULEHNS rpaHyroMETPUYEH CbCTaB Ha BXoasllaTa pyda
(95% «knaca “-15MMm”) e HeobxogMMo fJa ce Hanpasu
u3crneaBaHe 3a ONTUMM3MPaAHe Ha AMaMeTbpa Ha CMUMaLLMTE
Tena. ETo 3awo B npouec Ha eKCNepUMEHTUpaHe e
aBTOMaTMYHa CUCTEMa 3a [03WPaHe Ha TOMKUTE B MENHULMTE.
XapakTepHO 3a cuCTeMaTa e, Ye 3apexnaHeTo C TOMKK Lue
Oboe HenpekbcHaT nMpouec, C KoeTo ce nopobpsiea
CTpykTypata Ha TonkoBusi ToBap. QOuakBa ce, 4e C
ONTUMW3MPAHETO Ha TOMKOBWS TOBap, KaKTO MO KOMMYECTBO
Taka M kaTo CTPYKTYpa, LUe Ce YBENUYM NPOM3BOLUTENHOCTTA
Ha MenHuUMTE U LWe ce nogobpar napameTpute Ha
U3XOAALLMAT NPOLYKT.

Mpenopvyara 3a nybnukysaHe om
kamedpa “Enekmpucpukayus Ha muHume ”, MEM®

OnpenensHeTo Ha CTpyKTypaTa Ha enekTponoTpebreHneTo Ha
oboratutenHata (habpuka, upe3 audepeHUMpaHe Mo TapudHM
30HM Ha CneunduyHns pasxof Ha ENeKTPOeHeprns w ; W
NapuyHUTE Pasxoam 3a enekTPOeHeprust Ha TOH NpepaboTeHa pyaa
C: canpegnocraeka 3a:

- M0-paLMOHANHO YNpaBIeHne Ha enekTponoTpebneHmeTo

- e(DEKTMBEH KOHTPOM MO LIeXOBE 3a Cna3BaHe Ha onpefeneHuTe
pexumu Ha paboTa

- TOYHa Konn4yeCTB€Ha OLEHKa Ha ed)eKTI/IBHOCTTa oT
npoBeXaaHNUTe MeponpuAaTUA 3a UKOHOMUA Ha ENEKTPOEHEPTNA

- obocHoBaHO onpefensHe Ha AudepeHUMpaHu Mo Lexose
HOPMM 3a pa3sxof Ha eNeKTPoeHeprust

Ha “Enauute - meqn™ Al npeacToum CknouBaHe Ha [OroBop C
MPEHOCHOTO  eNeKTPOEHEePrUitHO npeanpusTne  kato
npuBunerypoBaH notpebuten. Pasnonaraikn € JaHHUTE 3
CTpyKTypaTa Ha enektponoTpebnexuero, cneuuanuciute oT
NpeanpusaTMeTo LWe MoraT Aa [OroBapsaT W3rOgHU LEHW K
napameTpu, ako UM 6be NpefocTaBeHa TakaBa Bb3MOXHOCT.
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Data about power consumption of the “Elatsite - Med” is analyzed for a period of one year, one month and one typical working day. Structure of power cost is determined
for different workshops and for different rate zones. Characteristics for qualitative estimation of efficiency of the activities for power saving are suggested. The options for
more rational distribution of power among the different rate zones are discussed. Organizational and technical decisions for reducing the specific power consumption are

also suggested.

“Elatsite — Med” Co. mines and processes more than 12
million tones of low-grade copper-containing ore. Mining and
coarse crushing is carried out at the open pit of the “Elatsite”.
Crushed ore (class 0-200 mm), loaded on a belt conveyer is
fed from the mine to open-air hopper #2 above the department
for medium-size and fine crushing (MFC). Medium-size
crushing is realized by cone crushers of the type KSD and
“Kubria” 210-35, and fine crushing in cone crushers of “Kubria”
210 -15 type. Crushed ore of the class of “-15mm” (86%) from
the interim hoppers is fed to the milling department. Grinding of
ore is carried out in ball crushers of central unloading of the
type of MLULl — 4500x6000, operating under a single-stage
system of grinding with a control classification in a hydrocyclon
M'U-1000 and “KREBS”. The milled product enters a flotation
cell, where the main flotation is done by machines of Denver
500 type. The froth product from the main flotation, enters for
re-grinding in a mill MWL, 2000x4500. Mills work in a closed
cicle with the hydrocyclon “KREBS”. The concentrate, after 3
(4) scavenge operations in the flotation machines is fed into
condenssers CI1-30, and then into a pressing filter BOY-40-3
for drying. The ready concentrate has an average copper
content of nearly 25% and moisture content of 9-11%.

Pumping plants of three stages of pumping of circulation
water are constructed for the needs of circulation water supply.

Electric power is supplied to the dressing plant through the
main substation by two three-coiled transformers 50 MVA,
110/20/6 kV. A voltage of 20 kV suplies the pumping plants,
and a voltage of 6 kV supplies the dressing departments.
Annual power consumption is more than 260 millions kWh.

According to a decision of the State Committee of Energy
Regulation of November 1% 2002 the company pays the power
consumed in holidays with a certain discount from working
days and night rates.

In 2000 a modern micro-processer system for measuring,
regulation and control of power consumption (Stoilov, Djustrov
et al., 2003). The system prints out records of data about
consumed active, reactive electric power and factor of power.
Those data, referred to specific rate zones, comprise each
department and the company as a whole. A record of
expenses in leva is also printed for specific departments and

the whole company as well, according to stipulations of the
Regulation for applying the prices and rates for power consumption.
All the data about power consumption, the average for a period of
30 min are stored in the system for a period of 5 years.

An analysis of the structure of power consumption is prepared for
a period of one year (May 2000 — April 2001), for one month (June
2000) and a typical working day (June 16" 2000).

Fig. 1 represents the annual districbution ofconsumed active
electric power from the company for different rate zones.
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Figure 1
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Compared to the case when the average consumed power in all
the zones is equal (peek — 25%, daytime — 41,66% and nighttime —
33,33%) it is evident that efforts are paid for limiting consumption in
the peek and daytime consumption on the account of the night-
time. In June 2000 a monthly distribution of consumed active power
is achieved, which is 1% less in the peek zone on the account of
the day-time zone. This represents reserves, which in fact are
available for better distribution of power in different rate zones.

Fig. 2 shows distribution of annual currency expenses for power

in different rate zones.
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Significant portion of funds are paid for power consumed in
the peek zones — 38%. The equality in the percent distribution
of power and expenses for it (41 %) for the day-time zone is
interesting.

Distribution of consumed active power for specific
departments is shown in fig.3.

Figure 3

The consumer of the highest consumption is the MAIN
BUILDING, where the main portion of production is
concentrated — grinding, fine grinding, flotation, compression
and filtering. The MAIN BUILDING uses 77,7% of the power,
Department for medium and fine crushing — 12,42%, water
circulation and tailings - 9,42%.

The other auxiliary departments — mechanical repairing
department, heating department, electrical  repairing
department and administration — 0,46%.

Production process in the depatments of MAIN BUILDING is
continuous. The process grinding is the most power-
consumable. There are 10 mills, driven by synchronous motors
of 2MW power. Annual and month distribution of electric

power, consumed by the MAIN BUILDING is: peek zone - 25%,
day-time zone - 41%, night-time zone - 34%. Therefore, the
average hour power is almost constant for all the rate zones.

The schedule of work of the department for medium and fine
crushing is subjected to the objective of reducing consumption of
power in the peek zone. As a rule the department interrupts
operation for technical servicing during the morning peek zone. The
availability of a hopper with a large enough volume between the
Department for medium-size and fine crushing and the MAIN
BUILDING provides the option of interrupting the Department for
crushing during the evening peek zone, in case of future
enhancement of its productivity. Below is presented the annual
distribution for different zones: peek zone — 20%, day-time zone —
42%, night-time zone — 38%. There is a real opportunity for
achieving a better distribution, which is evident from the data
obtained for June: peek zone — 18%, day-time zone — 43%, night-
time zone 39%.

Circulation water supply and delivery of fresh water to the plant
occupies a share of 9,42 % of the power consumption of the
company. In case of the existing scheme of circulation water supply
(pumping stations, water-collecting basins and schemes of work)
the distribution of consumed power is as follows: peek zone — 20%,
day-time zone — 42%, night-time zone — 38%. In June 2000 the
distribution was better: peek zone - 16 %, day-time zone - 41%,
night-time — 43%, and on June 16: peek zone — 12%, day-time
zone — 37%, night-time zone - 51%. It is evident that much better
distribution of electric power consumption for different rate zones
may be realized for the cycles of water supply.

Annual expenses of the company distributed for specific
departments and rate zones is shown in fig.4.
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Percentage distribution of annual expenses for electric power
for specific departments is as follows: MAIN BUILDING -
77,27%, MEDIUM-SIZE AND FINE CRUSHING - 13,27%,
WATER SUPPLY AND TAILINGS - 8,95% and supplementary
departments — 0,51%.

Expenses are minimum in the month of June due to the better
distribution of electric power within the different zones.

Figure 4

Therefore, characteristics achieved for that month may be
considered as a norm.

Operative control of power consumption of the whole company is
done by the person-in-charge in the main sub-station on the basis
of visual data from the micro-processing system. Planning and
reading of power consumption is done on the basis of records from
daily power consumption. Each day professionals from the power
department determine the following characteritics, generally for the



company and for the departments of MAIN BUILDING,
Medium-size and fine crushing and water supply and tailings:

- specific power consumption;

- average specific consumption for the current day of the
month;

- percentage distribution of consumed power supply for each
day for spcific zones;

- implementation of the schedule for power consumption, in
kWh and in leva for specific rate zones.

- percentage implementation of schedule for each day and for
the current day of the month.

- avergae factor of power for the day-time and the peek zones -
- for each day and from the beginning of the current month.

Each month data are summarized and a record is prepared
for consumed electric power and expenses in (eva) for rate
zones for each department of the company, including the
supplementary departments.

The criterion for analysis of power consumption, namely -
the specific power consumption does not provide an objective
assessment of the effect of redistribution of loading in the
different rate zones and expenses. The other criterion — daily
determination of percentage power distribution in the rate
zones provides a certain opportunity for comparative
assessment, however the logical analysis is difficult due to the
large scope of data. For that reason we suggest the
involvement of a differential reading of power specific
consumption for rate zones. A better view of the distribution of
funds may be presented by the parameter “C” — levas for the
electric power spent for 1 ton of processed ore (leva/ton). That
parameter shows completely the main factors, effecting on
expenses for electric power — quantity of used electric power,
ratio of cost of power in the different rate zones and possible
financial penalties from the power supplying company. Below
are presented the bases for that suggestion:

- technological process in the MAIN BUILDING, where more
than 77% of the total power is consumed, is continuous;

- daily productivity of the plant is rather constant and for the
year 2002 it is within the range of. minimum: 32299 tones,

maximum 34420 tones and average 33247 tones. The above
presented is a reason for accepting, with a certain approximation,
that the daily, respectively monthly productivity is proportionally
distributed in a ratio corresponding to the percentage distribution of
rate zones — peek rate 25 %, day-time rate 41,66% and night-time
rate 33,33%. The Department for medium-size and fine crushing
works with interruption during the morning peek zone, and the
Water supply and tailings department reduces loading during the
two peak zones. A reduced specific electricity consumption is
determined for those departments as a consumed power for the
respective rate zone referred to the quantity of dressed ore of the
MAIN BUILDING. Having in mind that the month coefficient of
motion of the mills is within the range 95% - 99% and for the year
the average-weighed value is 97,22%, we consider that its reading
is not necessary for comapring the month characteristics for
specific consumption of electric power.

The establishing of a scheme for determining the structure of
power consumption for each month is advisable. Table 1 shows the
comparison of suggested parameters for months January and
month December of 2002. The selected months belong to the
winter period, which allows not to read the coefficient of season.
The specific power consumption for January is — 23,376 kWhi/ton,
and for December 23,01 kWh/ton. The table covers the whole
structure of power consumption, reading all the factors — changes in
the regulation for cost of electric power, effects of the activities for
saving of energy, and what are the departments of the company
and what is the approach for achieving that effect. For example, for
dressing of one ton of ore in January the enterprise paid 1,788 BGL
for power, and for December - 1,695 BGL. For a conditional
average month productivity of one million ton, in case of the above
ratio, expenses for electric power will be reduced with 93 000 BGL.
A portion of the reduction is due to preferential costs for December
for the day-time and night-time power during the weekends and
holidays. However, there are other factors that are evident from the
suggested structure in table 1.

Table 1
Z0nes peek zone day-tine zone night-time zone total
months | XIl | XIl | Xl | XIl
w c w c w o w c w c w c w c w c
kWh/t | BGLt | kWh/t | BGLt | kWh/it | BGLt | kWhit | BGLt | kWhit | BGLt | kWh/t | BGLt | kWh/t | BGLt | kWh/t | BGL#
PP 2241 | 2,734 | 2121 | 2,59 | 22,996 | 1,748 | 23,10 | 1,68 | 24,578 [ 1,131 | 24,25 1,04 | 23,376 | 1,788 [ 23,01 1,695
FP 17,88 [ 2181 [ 17,93 [ 2,188 | 17,971 | 1,366 | 18,28 | 1,332 | 18,007 | 0,828 | 18,596 [ 0,798 | 17,96 1,39 18,299 | 1.368
AFC 2,448 | 0,299 | 1,689 | 0,206 | 2,878 | 0,219 | 2,683 | 0,195 | 3,385 [ 0,156 [ 2,997 | 0,129 [ 2,939 | 0,218 | 2,539 | 0,176
WST 1,896 [ 0,231 [ 1,387 [ 0,169 | 1,982 0,151 | 3,059 | 0,144 | 3,038 | 0,140 | 2517 | 0,108 | 2,312 | 0,167 | 2,008 | 0,138

For example, for the peek zone, when the cost of power was
not changed, 2,734 BGL were paid for January, while 2,59
BGL were paid for December for the dressing of 1 ton of ore. In
that case, the reduction of expenses is due to the more-rational
management of power consumption. The specific consumption
of power in the peek zone for the Department of Medium-size
and fine crushing is reduced from 2,448 kWh/ton to 1,689
kWh/ton. Therefore, a significant reduction of loading during
the peek zone is achieved on the account of the night-time
zone. That is a result of strict observation of the regime of work

at the department — excluding the whole period of the morning
peek, implementation of planned repairs in the peek zones of the
working days, maximum loading in the weekends and holidays.
There is a positive tendency in the general specific consumption for
the Department for Medium-size and fine crushing from 2,939
kWhton is reduced to 2,539 kWh/ton for December. The automated
system for control of the technological process, which optimizes the
work of crushers and limits the idle work contributes to the power
consumption reduction (Voloshtenko, N.E., Ostrovski et al, 1990r.)



At the Water supply and tailings Department a more rational
distribution of the specific power consumption in the respective
rate zones is realized in December. That brings to reduction of
expenses for circulation water supply in the peek zone from 0,
231 BGL to 0,169 BGL for ton of dressed ore.

The month elaboration of the suggested table gives an
opportunity for discovering the structure of main parameters,
characterizing the power consumption. Comparison of
suggested parameters for individual months provides the
option for qualitative assessment of applied measures for
saving of power.

Professionals from the enetrprise achieved the following
positive long-term effects on the basis of data about
distribution of power consumption:

. In respect of acting rates for paying the power:
1. Precise planning of consumed electrical power for a
quarter of year without any corrections.
2. Lack of penalties for the low average month values of the
factor of power.
3. Lack of penalties for returned in the system reactive
power.
4. Satisfactorily distribution of consumed power among the
rate zones for the technological processes.
5. Tendencies for increase of consumed power in day-time
and night-time zones in the weekends and the holidays..
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I. In respect of saving the power:

1. Voltage of major consumers is maintained close to the
maximum to the nominal one. For that purpose, digital volt-meters
and a device for sound signaling of the deviation of voltage from
given values are mounted in the sub-station.

2. Excitation of synchronous motors is optimized to a level that
their common work with condenser batteries is realized with an
average-month factor of power of 0.9 - 0.91. A regulation of the
factor of power by changing the voltage by Jansen regulators of
transformers is allowed, however within narrow boundaries,
determined by experimental investigation (Menteshev, Stoilov et al.,
“‘Report”, 1994)

3. Regime of work of air electrical ducts and transformers in the

pumping stations of the circulation water supply is optimized.
Losses of power are calculated for three versions and the most
economic one is selected. The pumping plant for fresh water works
only three nights in the week, two of them in the weekends or in the
holidays, if possible. In all the other time the transformer — 1600
kVA/20/6kV is also switched out.
Expenses for electric power occupy the highest share of the
expenses of the company. The issue of reduction becomes more
and more up-to-date, due to the tendency of rise of power cost. The
schedule of loading, constructed for a typical working day (fig. 5)
illustrates the character of electrical loading.
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Figure 5

Evidently, opportunities for reduction of expenses through
more optimal distribution of power among the rate zones have
already been exhausted. For that reason, measures of larger
scale are undertaken to use more rationally the opportunities of
payment rate of electric power:

1. Water-colecting basins for circulation water on the territory
of the plant are reconstructed. Their volume is increased with
3000 m* , which will allow an unloading of peek zones with
nearly 2100kW.

2. A project is developed for increase of the productivity of
Departemnt for Medium-size and fine crushing to 2000 t/hour.
Its implementation will make possible the interrupting of
operation of the evening-time peek zone. This will bring to:

reducing the loading of the company during the evening peek with
nearly 4000kW.

The main criterion for effective use of power supply in the
technological processes is the specific consumption. In the MAIN
BUILDING the type of loading is determined by the ball mils. They
consume more than 70% of the power. The following energy
characteristics of power P=4,41A + 18762 and specific power
consumption w = 4,41 + 187622/A (Danailov D., 1985) are derived
with the aim of determining the regularities of power consumption at
the department, (data of power and productivity refer to June 2000).
Fig. 6 illustrates the above dependencies.
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As it is known, specific power consumption for grinding in ball
mills is closely related to the technological process and
depends on a number of factors: weight of ball loading, density
of slurry, size of feeding material, mechanical properties of ore,
productivity of the mill, granular composition of milled product
etc. Experimental investigations showed that the main power in
the ball mill is used for rise of the ball loading — nearly 80%
(StepanovV.S.,1984). Increase of mill productivity brings to
insignificant increase of used power. Considering that ball mills
are a decisive factor in the structure of power consumption, the
intention for increase of mill productivity and respective
reduction of specific power consumption is logical. For that
purpose, the flowsheet of the Department for medium-size and
fine crushing comprises a set — cone crusher, sieving machine
and a shaft crusher. Milling aggregates are to be fed with ore,
in which the class “-15mm” is 95%, i.e. through reducing the
size of ore fed for milling to improve the productivity of mills.
This, on its own behalf will bring to reduction of the specific
power consumption for the process of grinding. The mounting
of two new sets is forthcoming. On the other flows for fine
crushing the class “15vm” will be controlled with sieving
machines only.

Productivity of the depends on the correct selection of the
ball loading. Both the enhancement and the reduction of ball
loading bring to reduction of mill productivity, and therefore rise
of specific power consumption. Size of grinding bodies (balls)
also effects productivity of milling process. An investigation for
optimizing the diameter of grinding bodies (balls) is needed,
when the provided granular composition of incoming ore (95%
class “-15mm’) is achieved. That is why an automatic system
for dosing the balls in the mill is in a process of testing. It is
typical that feeding of balls is a continuous process, which
improves the structure of ball loading. It is expected that with
the optimization of ball loading, in both quantity and structure,

Figure 6

the productivity of the mill will be enhanced and parameters of
outgoing product will be improved.

The determination of structure of power consumption at the
dressing plant through differentialtion into the rate zones for specific
consumption of power w ; and expenses for power for a ton of the
processed ore are a pre-condition for:

- more rational control of power consumption;

- effective control over the departments for the observation of
determined regimes of operation;

- precise quantitative assessment of the efficiency of activities for
saving of power;

- reasoned determination of the differential norms for power
consumption for individual departments.

For the “Elatsite-med” Co. the conclusion of a contract, as a
privileged consumer, with the power supplying company is
forthcoming. Based on the data of structure of power consumption,
professionals from the company will be able too negotiate attractive
costs and parameters, if they are supplied with the respective
option.
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