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KOTEHEPATUBHA ITAPHOTYPEMHCKA IIOCTPOJKA
3A TONNIM®UKAILINJA HA BEPOBO

Caase APMEHCKH
Koncuawiuun JTHMHTPOR!

PE3VIME

Ilpu npoekTHpa-eTO Ha cucTeMOT 3a Tommdupja Ha BepoBo, npeioxena e Ko-
reHepaTHBHA NAPHOTYPOHHCKA IIOCTPOjKa 32 KOMGHHMPAHO NPOM3BOACTBO HA TOIUTMHCKA U
eNnexTpiiHa eHeprija. OCHOBHA NMpMdMHA 3a NpHMEHA HAa KOreHepam|jaTa e MOroieMara
€HEpreTcka ebrKacHOCT ¥ 3HAYHTETHOTO HAMAJTyBarbe HA 3arafyBarheTo Ha OKONMHATA.

OcHoBen M3BOp Ha €HEpruja 3a KOTeHepaTHBHATA NapHOTYPOHHCKA NOCTPOjKA €
OTIafHaTa CHTHa ¢paKIMja Ha jarjcH Of PyRHHKOT 3a jarnes “BPWK”- Beposo.

Bo TpyaoT e asanM3ApaH TOIVIMHCKHOT KOH3YM Ha BepoBo, Bp3 OcHOBa Ha KOj €
NPOEKTHpaHa KOreHepaTHBHATA MapHOTYPGHHACKA HOCTPOjKA 3a KOMOHHH-PAHO OPOH3BON-
CTBO Ha TOIUIMHCKA (3a IPeerbe) M eleKTpHdHa eHepryja. FI3ppied e HCTO Taka ¥ w360p HA
UENIOKYIHATA OTlpeMa HA eHepraHaTa.

3a mpepnioxkeHaTa KOTeHepaTHBHA NapHOTYPGHMHCKA IOCTPOjKA 32 KOMGHHHPAHO
GPOM3BOACTBO Ha TOMJIMHCKA M €JICKTPHIHA eHepIHja ONPEeleNeHO e: TOIUMACKAOT U eJIeKs
TPHYHHMOT KANAIMTETOT Ha HOCTPOjKaTa | IeJlaTa eHeprata, POJUINHOTO NPOM3BOJCTBO Ha:
TOMNNHCKA H eJIeKTpUYHAa eHePYHja X FOAMIIHATA OTPOLTYBAYKa Ha jaried.

' Hpod. p-p. Cnase APMEHCKW, qumut.Man.uHx
Hpqcp. B-p. Koncrantuu JYUMUTPOB, purin.Mal. HHX.
‘Maunncky akynrer-Cronje

9%

ABSTRACT

For central heating of Berovo a plant for combined heat and electrical production is pro-
posed. so call cogeneration unit. The common reason to use a cogeneration unit is the energy effi-
ciency and a significant reduction of environment pollution.

.A coal dust fraction from “BRIK” —Berovo coalmine is the main energy resource for co-
jgeneration steam turbine plant.

The heat corsumption of town Berovo in this article is analyzed and determined. On basis

of the consumption ¢ f energy a whole power plant, i.e. the plant for combined and simultaneous
production of power i5 proposed. All necessary facilities of cogeneration plant is examined and de-
termined. _ : '
For proposed cogeneration stem turbine power plant for combined heat and electric pro-
duction it is determined: heat and electric capacity of the plant, annually heat and electrical quan-
tity production and aniaually coal consumption are estimated, the total investment of the plant, the
price of heat and electric energy and the pay back period.

1. BOBEJ

_ . EnHa o mpUYMHHTe WTO rpafoT Beposo e norofeH 3a usrpanda Ha noc-
TpojKa 3a KOTeHepalHja € Toa IITO BO Hero KIMMaTa e KOHTHHEHTalHa, CO NI K
cTynenH 3umMu. Toa OBO3MOXKYBa NMOCTPOjKaTa 32 LEHTPaln3Upano cHabjyBatbe co
TOMJIHHA 32 Tpeere Ja PAGOTH pelaTHBHO MOMNOJTO, CO IHTO H Ce 3roneMysa
Hej3uHaTa e(PUKACHOCT.

BTopaTa NpHYHHa € MOCTOeHETO Ha PYAHHMKOT 3a jarneH “BPHIK” koj e Ha
camo 7 km ofianeyeHoCT Off rpafioT. 3a BpeMe Ha BafielheTO Ha jarsieHOT ce [po-
M3BelyBa 3HAUNTEIHA KOIMYMHA Ha CHTHA (hpakiMja-jarfieHOBa MpallliHa, KOja
HeMa MOTeHUMjanuy Kynysayd. Of THe NPUYMHHK HCTaTa ce CKIafupa BO HEMoc-
penHa 61M3KHa Ha PYAHAKOT, IPeH3BUKYBajKU HETAaTUBHO BlidjaHKe M0 OKONHMHATA
BO-CMHMCOJI Ha 3arajiyBaie Ha BO3[lyxOT, MOYBATa U BOJIUTE.

TpeTaTa MpY4YKHA € IHTO XKUTeJHTe Ha BepoBo, Kako ropuBo 3a 3arpeBane
Ha cBOMTE JOMOBH, TO KOPHCTAT IPBOTO Koe ce JoOHBa CO HHTEH3UBHO CeUethe Ha
‘HIyMHTEé BO OKOJMHATA Ha [PajioT, CO LITO HEMOBPATHO CE YHHINTYBA M OHaxa
CKPOMHHOT LIIYMCKH (POR,
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2. - AHAIA3A HA MIOTPOIIYBAYKATA HA EHEPTHIA
Ipanot Beposo co okoiy 1800 pomakuncrsa 1 7000 xureny Tpoiuu:
—  ejleKTpHYHA eHEepryja,

— TOIIJIMHA 32 rpeemeL,
— TeXHOIoUKa fnapa

2.1. Ilotpowysayka Ha eJeKTPHYHA eyepryja

IToTporuyBa4uKkaTa Ha eJeKTPUYHa eHepruja Ha HUBO Ha OnuTtuHa Beporg
W3HeCcyBa:

-  MHpycTpHja 10 489 870 kWh
— - IOMakWHCTBa 8 950 340 kWh
— OCTaHaTH 2326310 kWh
2.2. IloTpouwyeayxka na eHeprija 3a rpeetbe H TEXHOJIOLIKA uap'a

ToTpouiysaykaTa Ha eHepruja 3a rpeemwe i TeXHOJOIlKa napa e 1001eHa
BP3 OCHOBA Ha aHKeTa CIpOBeJleHa Hay HHCTANMPAHUTe KOTENCKA MOCTPOjKHU:

— 33 [IpOoM3BOJACTBO Ha TEXHOIOLUKA [1apa BO HHI!yC’I‘ij aTa HaMeHeTa 3a 3aj0B0-

nyBae Ha NOTpeOHUTE BO TEXHOJIOIHUjaTa M 3a Tpeee Qtp=13200 kW,

'~ 3a pobHBatke Ha TOINA BONA BO TOIVIOBOAHM KOTJIM 38 IPEEHse Ha aiMHHUCTpa-
THBHHUTE 00jeKTH; Q,,~6990 kW.

— fnpolleHeTa hOTpe6Ha TOIIHHA 33 Tpeete Ha HHAUBUAYAIHH CTaHOEHU 00jeKTH
10 2020 roguHa Qjge=3 400 kW (45 000 m?x120 W/m?2)

BKynHHOT KOH3YM 3a rpeewe Ha Beposo fo 2020 ropuHa u3Hecysa:

~  HHEyCTpHCKY O00jeKTH 6 600 kW

—  aJMUHUCTPAaTHBHH OOJEKTH. 8 000 kW

- upuBMayainu cranbenu objexktd - 5400 kW
Ce BKYITHO 20 000 kW

Op ankeTaTa e ROOHMEHO JeKa BO HHRYCTpHjaTa 3a Ipeehe ce TPOLLUH eHep-
THja [IOJTOBHHA O UHCTATHPAHUOT KalalUTeT, @ BTOpaTa [IOJIOBHHA CE KODUCTH 3a
HoOHBake Ha TEXHOJOLIKA Napa.

Co BHecyBame Ha [IOTPOLIyBAYMTE Ha TOMWIHHCKA eHepryja: HHIYCTPUCKH,
aIMHHHCTPATHBHH ¥ WHIMBUAYaNHH CTaHOeHHM OGjeKTH Ha NpPOCTOPHUOT ypOaH-
MCTHYKM MnaH Ha BepoBo (Fo 2020 ropuua), fOBHEH € BKYNeH TOITHHCKH KOH3YM
on 19 195 kWt, wiTo onrosapa Ha JoOMeHHOT cO aHKeTaTa, OFHOCHO IIPETIIOCTaBeH-
HOT.
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3 TTOCTPOJKA 3A KOMBUHUPAHO IPOHU3BOACTBO
3.1. [Heduuupame Ba KaNAUUTETOT Y THINOT Ha NOCTPOJKATa ~TYpOHHA H KoTen

Co orsief Ha TOA LITO €JMHCTBEHO BO aiIMMHUCTPATHBHUTE 0O]EKTH, TOKPA]
H3rPAJEHHTE KOTENCKH HOC’I‘pO_]KH MOCTOH M U3rpajieHa HHCTATALM]A 32 UeHTpal-
Ho rpeeme (He ce NOTPeOHU JOTIONHUTENHH HHBECTHIIMOHH BIIOXYBakha), MOXKe Ja
ce KaXKe JeKa UCTUTE MOXKAT BeJHaul a ce MPUKJIY4YaT Ha [IOCTPOjKaTa 3a KOreH-
epaunja.

Or Taa npUynHa Ce YCBOjyBa KOreHepaTHBHaTa noc'rpop(a 33 KOMOMHHPAHO
upomsoncmo Ha TOIUVIMHCKA U elleKTpUYHa eHepruja fa Oupe o TOINMHCKH Ka-
mauuTeT of 8 000 kWt.

Ha ca1.2.1 e pageda KpuBaTa Ha BEPEMETPAEHETO HA HAAROPEIUHUTE TEM-
nepaTypH 3a Beposo, ciopell XHApoMeTepeosIouKH 3aso) Ha P Makelonuja.

Op KpuBaTa Ha BpeMeTpAeHheTO Ha HaNBODEIHUTE TeMIepaTypH 3a Be-

‘pOBO MOXe€ Jla c€ BUIH leKa YCBOCHHOT TONIHHCKH KalaguTET Ha HOC’I’pOjKaTa 3a

xoreHepanHja of 8000 kWt Bo OfIHOC Ha BKYMHHOT off cca 20000 kWt n3necypa 0.4,
WTO 3HAUM HAeKa ce yCBOjyBa KoedpUIMeHT Ha TorndHKauuja co coceMa npudar-
JIHBA BPEJHOCT 33 MeCTa CO TaKBH KITUMATCKH YCITOBH.

On ycBOEHHOT TOINIMHCKHU KaMalUTeT ce NO6HBaaT OCTAHATHTE [IapaMeTpH
Ha TYpOMHCKaTa W KOTeJIcKaTa NocTpojKa.

Bo HanpaBeHaTa aHalnHM3a ycBOeHa e IpOTHBIPUTHCHA IapHa TYpOuHa, 1UTO
3HaYM JleKa McTaTa Ke padOTH caMO BO BPEMETO Ha ce30HaTa Ha rpeetse. IToTped-

HATA TOMNNKHA 3a rpeewbe (8000 kWt) ce noGKBa co KOHAeH3aUM]a Ha UeTOKYNHaTa

mapa Ha U3:1e30T Off TypOuHaTa.

KapaxTepucTHYHNTE TapaMeTpU Ha MapHOTYPOMHCKATA [TOCTPOjKa, fafeHH
ce Bo TabenaTa 0p.2.1.

32. Bpeme Ha padoTa, TOJHUIHO DPOH3IBOACTEO HA €IEKTPHYHA M TOMNHHCKA
eHepruja U rogHuIHa HOTPOUIYBAYKA HA jarJleH BO HOCTPOjKATA 32 KOM-
OuHApAHO IPOM3IBOJCTBO Ha eHeprija

Co ycROeHHOT KoedUUHEeHT Ha TONNHPUKALMja Ce OBO3MOXKYBa KOMOUHU-
paHaTa MocTpojKa fia paGoTH penaTuBHO mopoar nepuopn (2130 h) Ge3 fa ro Ha-
MayBa [IPOTOKOT Ha Napa HU3 KOTENOT M TYpOHHATA, a CO U3BECHO cMalyBame Ha
onToBapyBaweTo (100-70 %, unm §000-5600 kW) na cndaTi nepuoj Ha rpeerme off
3405 h, uny co 64,5 % Off BKYNHOTO BpeMeTpaekhe Ha [PeCHETO.
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BpeseTo Ha paboTa Ha NOCTPOjKAaTa Co HaMayieHo ONIToBapyBathe of 100 Ha-
70 % (8000-5600 kW) n3necysa 1275 yaca (3405-2130) n Toa npu: 90 % onTosapy-
Bame -435 yaca; 80 % -445 yaca n.70 % -395 yaca. Ce cMeTa pexa NOCTPOjKaTa

HeMa fia MoXe fia pabOTH IOl 0Ba ONTOBAPYBakE.

T'oHLIHOTO NPOM3BOACTBO Ha e1EKTPUYIHA 1 TOMIMHCKA €HEPrHja, Kako y
rofiHilHaTa MOTPOLIYBAauKa Ha jarjed 3a koMOMHMpaHaTa TypOHHCKa MOCTpojKa,

npH paboTa BO Fope HaBeIEHHOT PEKKUM, € 1afieHa Bo TaGenara 6p. 2.2

0oAQ

%

Cin.2.1. Bpemetaese Ha HagBOpeMIHaTa TeMIepaTypa Ea BepoBo

33. Bpeme na paboTa H rOAHIOHA NOTPOLIYBAYKA Ha jarjleH BO BPeJOBOJHHTE
KOTHH -

- KaKo UITO MOXe Ja ce BUIIH Off MATEPHjAIOT rope H3MOKEH, CO Tope ony:
1IaHaTa MOCTPOjKa 38 KOMOHHUPAHO MPOU3BOJCTBO HA eJeKTPUYHA M TOIUIMHCKA
eHepruja, o)y BKynHoO notpeGuuTe 19195 kWt ncrara Ke o6e3benysa camo 8 000 kWt
TomnuHa. OcraHaTUTe cca 12 000 kWt ke BupaT HEIIOKpHEHH, OTHOCHO HeMa Ja uMa
MOXHOCT CHTe NpefBHIeHH O6jeKTH Jla ce 3arpepaaT W Toa BeKe NpU MOHMCKH
CpelHu IHeBHH TeMilepatypu off +1,8 OC.

3a ja ce o6e36enu noTpeGHaTa TONNUHA Of cca 19195 kWt (pu Hagsopell-

Ha TemmnepaTypa of -18 OC) HeomxogHo e noTpebHO Aa ce H3BpIUM HOXKOMINIETH-
paibe Ha eHeprasaTa, BO CMHCIa Ha 3rojleMyBalhbe Ha TOIIMHCKUOT KanauuTeT.

100

3a Taa uen ce npeasujysa 3rojeMyBame Ha TOINIHHCKMOT KallallMTET Ha
ggepraHaTa co Bp€JiOBOJJHH KOTIH, KOH €I€H 11O fpyT Ke ce BK.TIy‘-l}'BaaT BO pa60fra

jleCHBHO BO 3aBHCHOCT OJf PacionoXMBUTe cpenc'raa, HO IIp4 apXMTEKTOHCKO -rpa-
[exXHOTO O(pOpMYBalh-€ Ha eHepraHaTa HCTOTO Tpeba a ce IUTaHupa BO MOYeTHATa
¢asa Ha u3rpajda Ha KOMOUHHPaHaTA [IOCTPOjKa, '

’

EE’HIIIB!IHIEHHATEXHQ'IOHIKA MEMA ILA EHEPTAIIATA 3A TOIUTHMHKALIHIA 1A BEPORO
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Cn.2.2. TpaEOANZe/IEA TEXHONOMKA NIeMa Ha eHepraHaTa 3a TOWAQrKangja 2a Beposo
TpuanyunyensaTa TEXHOJOIIKA 1IeMa Ha eHepraHaTa 3a TOMIM(HKaUHuja

Ha BepoBo e nafena Ha cn.2.2.

HpenBHJICHPI C€ IBa BPCJIOBOJHH KOTIH CO €MMHHYEH TOIJIMHCKM Kallauu-

-TeT of 1o 6000 kWt, IpH IHTO HHBHOTO BKIyuyBame BO paboTa Ke GHje coO BKIY-
YyBamhe Ha:

-~ Epnen BpenoBofieH KOTel KOra HalBopellIHATa TEMIIepaTypa € OHKCKa Off +15

°C, Ho nosHcoka o +5,75 °C (sl.2. l) BpeMeTo Ha pafoTa Ha 0BOj KOTel u3He-
cypa 1884 h {5289-3405).
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~  EpeH BPeJOBOJEH KOTEN KOra HajlBOpeliHaTa TeMIIEPaTypa € TOHKHCKa of +1,8

°C Ho noBHCOKa Of —8,2 °C. BpemeTo Ha paGoTa Ha OBOj KOTeJl U3HeCcyBa 1990

b (2130-140).

- HBaTa BPEJIOBOJHH KOTJ/IH KOr'a HaJiBOpE€LUIHATa TeMIepaTypa € NOHHCKa OII. -’

8,2 °C. BpemeTo Ha paboTa Ha iBaTa KOTNHU 3a€HO U3HecyBa 140 h roguiuHo.

OcHOBHY NOKA3aTE/TH Ha KOMOHHMpaHaTa OCTPojKa 3a HeHTpaly-
31pano cHaboysare Ha BepoBo co TOIUIMHCKa 1 eJIeKTpHIHa eHeprija TaGena 6p.2.1

TlapaMeTpH ¥a NDOTHBIIDHTHCHATA TYPOHHCKA TOCTPOjKA

ciy- |pu-{ Tem-| TIporok | Tem. | Hpur | Tem. | Enexr { Towni | TeM. Ha | TeM Ha
yaj | TH- |Nepa| Balapa B3 {HaHal| Ha HA | eJHMY | 3aTO- | KOHTEH | MpeXH
COK {Typa| TypOumara | Bofma | m3nes | mye3 | MoK |mwmdu BoOfia

Po | o | Mg | my |tywtq| Pr | tr | Peo | Qr | t | tuw
bar | oC | kg/s | th | OC | bar | oC | kW | kW | kPa oC

1 ] 32 {425}3,611] 13 105 | 2,0 145 | 1800 | 8140 ] 120,23 { 110/70
2 | 327425 (3,611] 13 105 | 3,0 175 | 1600 | 8140 | 133,54 | 110/70

BpenoBogHKTe KOTIH, (IOPEN KpUBATa Ha HANBOPEILHKTE TEMIIEpaTyPH 3a
Bepogo (cn.2.1), noTpebHO e roguiuHo ga o6esbenar 10,0865 GWht TonHHCKa eH-
epruja. OBaa TomIKHa Ce Jo6HBa KOra Off TOTpeSHATa FORMILHA TONAKHCKA eHep-
ruja 35,76 GWht Ke ce ozeMe TomMHaTa WTo ce o0e3benyBa BO [TOCTPOjKaTa 3a
KOMOHHMPAaHO NPOU3BOACTBO Ha eHepruja 25,6735 GWhit.

CofuiHa IOTPOIIYBadKa Ha jarieH, FORMIIHO NPOM3BOACTBO Ha

e/IeKTpUIHA ¥ TOIUIHHCKA EHEPIHja H) TaGena 6p. 2.2

Ornrosapysame % 100 90 30 70§ Vkupno
o [ x| g | v | 10 | 10 [
* {Tlapa Hu3 TypOuHata | My t/h 13 11,7 } 104 | 9,1
| |Tomnunaza rowmug. | Qp | kW 8140 | 7326 | 6512 | 5698
2 8140 7326 | 6512 | 5698
BpeMeTpaetse Tgod Wgod | 2130 435 445 | 395

0,7047 10,640810,4977{ 5,6772

—

Topsuuno npousson- WEgod GWhe/ | 3,834

2 |CTBO Ha €NIeKTp. eHep god 3,408 | 0,6264 }10,5696]0,4424| 5,0464
Tonumio npousson- | Qreag | GWhY | 17 3349 |3 1868 15 8978)2,2507] 25,6735
CTBO Ha TOIUL. eHep god

1 |HoTpommysadxa Ha th t/h 5,628 15,0652 14,5024 13,9396

o |jarnen 5618 | 5,056 |4,4944{3,9326

1 {TopuioHa NOTpOLTY- thgod t/god } 11987,6 | 2203,4 12003,6}1556,2] 17750,8

2 |BadvKa Ha jarjeH i 11966,3 | 2199,4 [2000,011553,41 17719,1
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BxynHaTa ToNIMHA NOTPEOHA 3a 3a[l0BOJIYBatbe Ha NIOTPECUTE Off rpeetbe
(35,76 GWht) e noGueHa Bp3 OCHOBA Ha FONUUIHOTO BPEMETPAEHE HA MaKCH-
ManHOTO ONTOBapyBawe, KOe 3a BepoBo n3Hecysa 1863 h (cn2.1), Te:

Qma.\: = QT Tgad max =
19195-1863=35760285 kWht

=35,76 GWht

Qma.\f

TCopyiHATA MOTPOILYBAYKATA Ha jarieH of pyAHUKOT “BPHK” -Beposo 8o
BpeJOBOJIHUTE KOTIM 3a MOKpHMBatbe Ha MOTpeOuTe Off TOILUIMHCKAa eHEepruja 3a
rpeerbe of 10,0865 GWht uanecysa 5516,5 t/god.

IIlTo ce opHecysa 1O BKYIH&Ta NOTPOLUIYBAyuKa Ha jarsieH, BO Cly4aj Kora
eHepraHarta OW I'M [IOKpHBaJa BKY[HUTE FONUIUHN NOTPeOH 3a TOMINHA (MHCTANH-
pauu 19 195 kW, a noTpe6Hu 35,76-10% kWh/god), Taa 61 u3HecyBasia: '

17 750,8 t/god
5516,5 t/god

- KOMOMHHpAaHa OCTpPOojKa
~  BpPEJIOBOIHU KOTAU (MHCcTaTHpaHu 12000 kW)

BxkynHo 23 2673 t/god

Toa nokaxysa fieKa cO BrpafyBatmeTO Ha JIBATa BPeJOBORHU KOTIH BKYI-
HaTa NOTPOLIYBAYKA Ha jarfieH MHOTY He Ce 3rojieMyBa, 3apaji IOKpaTKOTO BpeMe
Ha HUBHO paboTewe, a 3HaYUTENIHO Ce 3rofeMyBa HHCTANUPAHHOT TOMIHHCKH Ka-
mauUTET KOj € FapaHuuja 3a NOKpPHBaWke Ha NoTeOHTE Of TOIIMHA NpU Temiepa-

TYypH ITOHUCKH Off +1.8 °C.

4. 3AKIIYYOK

@ Co yeHTpalu3HpaHOTO cHalJyBamke Ha 5epoBo CO TOMMMHCKA eHepruja 3a
rpeetbe M eleKTPHUHA eHepruja Off eHepraHa co KoreHepaTHBHa IOCTPOjKa 3a
KOMOMHMpPaHO NPOU3BOACTBO Ha TOIIWHCKA U eJIeKTPHYHA eHepruja ¥ JBa Bpeno-
BOJHHM KOTAM, KOja KAKO FOPHBO Ke ja KOPHCTH cuTHaTa (bpakluja Ha jalIeHoT of
pypuukot “BPHK"-Beposo, ce nodusa:

- CyncruTylldja Ha [TOCTOjHHTE KBATHTETHH M CKalld H3BOPH Ha eHepriuja (Apso.
MasyT u HaTa).

- 3amTuTa Ha IYMCKKMOT QOHJ Ha MOAPAYjeTO Ha OIIUTHHATA.

- PewaBame Ha nNpoGaeMOT co cMTHaTa (pakiHja WTO ce foGMBa NPH cemapa-
UMja Ha jarneHoT Bo OJU3MHA Ha PYAHHUKOT.
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@ = H36opoT Ha NpOTMBNPUTHCHA TypOMHA BO NOCTPOjKATA 32 KOMOUHHPaHG.
pou3BOJCTBO Ha eNeKTPUYHA K TOILTHHCKA €Hepruja ¢ HanpaseH Npefl e Off €Ko-
HOMCKH MPUHHMHH, C& CO LN Ja Ce HaMalaT HHBECTHUMOHHTE BIOXKYBamka, HO U of:
€HepreTCKH HPHYMHH J1a C€ HCKOPHUCTH LUTO ITOrojieM el Off BIOXeHaTa eHeprija.

IIpu Toa ce wMa BO NpefBy] nexa nocTpojKaTa Ke pabOTH ¢aMo BO TeKOT Ha Ipe-
deTa ce30Ha.

@ D;ecpnﬂupafbe"ro 1 n3GopoT Ha MapaMeTpUTe Ha NOCTPOjKaTa 3a KOreH-
epanyja e W3BpIIeH Bp3 OCHOBA HA HHCTANHPAHHOT TONMMHCKY KANAUMTET Ha ag-
MHUHUCTPATUBHUTE O6)eKTH BO KOM NOCTO)aT MHCTANlaUHH 3a LEHTPANHO Ipeerhe |
Hema noTpe6a off JONOJHUTEeNHN UHBECTHIIMH 3a Taa L. ‘

@ IlpoexTupaHata €HepraHa co BKyNTHa MHCTaJlMpaHa TONJHHCKAa MOK of
20000 kWt 0BO3MOKYBa MPUKAYUYBaHe KOH CHCTEMOT 328 TOINKGUKAIN]ja X Ha MR-
RUMBUAYaNHUTE CTaHOEeHH OGjeKTH KOW ce IpefBHAEHH BO IPOCTOPHHOT ypOan-
UCTHMUKH N1aH Ha beposo fo 2020 ropuna.

@ Bo xoreHepaTyHaTa MOCTPojKa BO TEKOT Ha IOfMHATa K¢ ce NpOM3Benar
35,76 GWht ToniiHcKa eHeprija u 53,6772 GWhe eneKTpHyYHa eHepTHja.”

@ - Co BKyNnHa roauuHa noTpoluyBayka Ha jarned ofi 23 267,3 /god, Bo 00auk
Ha CHTHA (ppaKuuja HeMa Jla C¢ HapyWH HOPMANHOTO pabOTeH€ Ha PYRHHKOT
“BPHIK-Beposo, bugiejkn nct#oT npu NPOEKTHPAHHOT KanauuTeT Ha eKCII0aTa-
uMja CORMIIHO Off OBaa (pakuuja NPOH3BeAyBa MOToJeMa KOMHYHWHA Off Mpec-
MeTaHaTa. '
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COMBINED GENERATION OF ELECTRIC AND HEATING ENERGY
IN FUTURE DEVELOPMENT OF YUGOSLAYV ENERGY SECTOR

O

MKO0200035

Nenad Djajic', Viadimir Zivanovic®

ABSTRACT"
Development of the district heating system in the FR Yugoslavxa beside the combined generation of electric and

heating energy presents a necessity for energy, economic and ecological reasons. Although the structure of
epergy reserves is rather unfavourable considering that the lignite is being predominantly used, available reserves
of energy raw material are able to ensure the long-term development of Yugoslav energy sector, and to offer real
possibilities for considerable substitution of foreign good quality fuels, espcially in district heating systems.
Their further development will depend, among other things: on the impiementation of new technological

~solutions for the exploitation of local energy resources; need of reconstruction, revitalisation and transformation

of old condensing thermal power plants into the cogeneration plants; installation of remote controlled

transmission of heating energy as well as on development of heating plants and smaller co-generation plants

based on local energy resources.

INTRODUCTION

Rapid rate of construction and development of towns has been and will continue to be the basic
condition for £aster-development of district heating systems. Intensive construction of residentiai
buildings which takes place in many towns in the FR Yugoslavia, based on long term planning of
needs of towns, contributes to the development of the infrastructure of utilities, the main’role of which

is to supply the population with necessary energy. Advantages of the district heating systems over

local supply of electric energy are more and more used in large number of towns where the district
heating systems have already been installed or are planned to be built.

Taking in consideration anticipated combined generation of electric and heating energy in suburban
cogeneration plants and remote transmission heating of energy, increased level of use of electricity for

‘heating purposes, lack of good quality types of coal, ecological problenis in urban areas and reduced

economic power of the population, further 'sy-nchronised development of centralised systems of
electricity, heat and natural gas supply continues to gain in importance. This means that, it is necessary
to establish strategic goals to be achieved within the framework of the development of energy sector

in towns, according to adopted "Strategy of Long Term Development of the Power Sector:in

Yugoslavia until 2020, with the Prospect until 2050", hereinafter referred to as the "Strategy" (1),
based on which safe and rational supply of necessary energy will be ensured. The paper provides the
analysis, based on the above mentioned "Strategy" (1), implementation of which only recently started
(due to well known reasons of the aggression.on our country, economic sanctions and consequences
of the blockade), planned development of Yugoslav energy sector as well as needs and possibilities
for the construction 6f combined facilities for district heating systems in towns of Yugoslavia.

SOME OF THE ELEMENTS OF PLANNED DEVELOPMENT OF ENERGY SECTOR IN
YUGOSLAVIA UNTIL THE YEAR 2020

The "Strategy™ (1) was conceived with the purpose to make the assessment of requirements and to
systematise the inventory of resources and possibilities on which long-term sustainable development
of the energy sector in the FR Yugoslavia should be based. The other purpose of this document was to
examine the following:: development of energy consumption and generation with accompanying
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