CUCTEM 3A IIPAREHE U PEI'YJALINJY JAJbMHCKOI’
I'PEJAILA TPAJIA BOPA

MONITORING AND CONTROL SYSTEM OF DISTRICT HEATING
THE CITY BOR

bojaH JlpobwarxoBHh, THILL HHX., HHCTHTYT 3a 6axap, Bop

Pasrpanara Mpesa JajbHHCKOT rpejarba rpaja bopa 3axreBa ieroB ypaBHo-
TEeXEHHU paj, Tj. yjeAHa4eHO CHabieBatbe TONJI0TOM CBHX II0Tpollada. Ha Taj 3ak/by4ak
Hac HaBoH noctojehe cTare, y KojeM ce HeKH CTAaHOBH NMPErpeBajy, a ApYrH ocrajy
xaagHu. C Apyre cTpaHe, pelapalby 0BOr npobJieMa UCIopyHHIaLl TOIIJIOTE MOpa Ja
TPHUCTYITH M U3 MOPaJIHUX pa3Jiora M 06aBe3a rpemMa roTpornadmnma, ¢ 0631Mpom na je
HleHarpejara mucra 3a cpe rpahatie. I'pejarbe ce n1j1aha 1o kBaapaTHoM MeTpy cTambeHe
noBpInHE, 6€3 063Mpa 1a 1M ce Ta MOBPIIMHA I'PEje U HE.

Y oBom pany je nprkasaw jenar o MoryhHx Ha4mMHa peraparba oBor npob.ie-
Ma, y CHCTeMY JIaJbMHCKOI rpejaiba bopa.

A branchy district heating network in Bor demands his balanced operation, i.e. the
equalized heat supply of all consumers. That conclusion is offered by present state, where some
apartments are over-heated, and the others are in the same time cold. On the other side, the
supplier of heat must be moral obligated to the consumers, since the price of heating is the same
for all city dwellers. The delivered heat is to be paid by square meter of the appartment —
disregarding if this surface is heated or not.

This work contains the description of one among other possible ways of solving this
problem in the district heating system in Bor.

1. Onmrre

VYropeno ca npoumMpeheM rpajckor mojapyyja bopa, nosehasao ce M TOILIOT-
HU KOH3YM, KOje je MpaTWJI0 U oiarosapajyhe mpoumperbe KamallMTeTa Tpajcke
ToILIaHe. JlaHac je TO CUCTEM JaJbMHCKOT Ipejarba KOju MMa OKO 15 km BpeJioBona,
okxo0 30 km TorutoBoza M 200 nMoacTaHMUA. YKYITHAa MHCTaJIMCaHa TOTIJIOTHA cHara y
cucteMy je 162.000 kW. Tome Tpeba nonaTv ¥ YMHEHUILY J1a je BUCHHCKA pa3jibKa
M3Mehy HajHM>Ke M HajBUILIE TaYKe y MpesKH 80 m.

TemrepaTypa IpejHOT ¢iyHaa y OBOM CHCTEMY peTyJIMIIE ce Ha ciienchu
HaYWH: IPBM CTEIIEH peryJlaliyje je y TOIJIaHH, peryJIallMjoM JI0XKelba, Y 3aBUCHOC-
TH OJl KpeTaka JHEBHE TeMIlepaType; IpYTry CTENeH peryJiauyje je y TOMJIOTHUM
MOZICTAaHMLIaMa Ha CEKYHIapy M TO je Tako y MajioM 6pojy noncraHuua (JloxajiHa
peryJialivja y 3aBUCHOCTH O]l CTIOJbHE TeMITepaType: CII0JbHHU TEMITEPATYPCKH CEH-
30p, TPOKpaKH €JIEKTPOMOTOPHM MeluajyhH BeHTHII UTA.). Behu Jeo THX nmoacTaHu-
11a HeMa HUKaKBY peryJialiijy, a 3aTo 10JI1a3y 10 HepaBHOMEpPHE pacIiofie ie TOILIOT-
HE eHeprHje, YyeMy JONPHHOCE M HENpaBHJIHO OjpeheHe OHMMeH3Hje MOjeqHHUX
JIEOHH1Ia Mar ICTPAJIHUX BPeJIOBOIa M OrpaHaka. HopMaJjiHo je ouekuBaTH na euka-
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caH pajl OBOI CMCTEMa JIaJbUHCKOT rpejaiba 6yne caMo oHaa Kaja MOCTOjU cTajlHa
peryjauuja XMapayJJMuyHUX ¥ TCPMUYKUX NTapamMeTapa.

2. Perynanuja

Y MpexXH ce cMTYyalluja paTH 0OMJIaCKOM TOTLIOTHHUX TIOACTAHHLA M Py YHOM
peryJlaliMjoM, Tj. IPUTYILIHBabEM II0jeIMHUX IEOHMIIA Ha BpeJioBoay. ITocToju 1mo-
Tpe6a 3a CUCTEMOM KOjH OM NMpaTHO CTatbe Ha BPEJIOBOJHOj CTPAHU MpeKe, KOju 61
MOrao Jia yrnpasnjba BPEJIOBOIIIOM MPEXOM M KOjHu 6M ce yjenHo ykjanao y CUCTeEM
peryJialMje noacTaHula ca yrpahelioM peryiauMoHomM onpeMom. OBakaB cucTeM 61
ce rpajiMo eTamno, 36or nmorpebe aa ce npso no6Mje ciMKa CUTYyalMje y BpeJIOBOIHO]
MpexH. 3aTO je caja naT Ha3UB "HH(OPMAIIMOHU CUCTEM”.

Oae he GUTH pedM 0 pealiM3aliMju CUCTeMa KOju OM BpIIMO caMO Ty pUMap-
HY GYHKLHM]jY, Y3 UCITybCIbE 3aXTCBA [1a CE KACHHUjE NPEKO ibera ehrkacHo peasinsyje
M hyHKIMja ynpaBJbaiba BPEJIOBOIIOM MPEXXOM NaJbUHCKOT rpejatba rpana Bopa.
CUCTeM 3a NMPHKYIJbalbe HlidopMaliMja U KacHHUjy peryJlalujy BpeJIOBOJIHE Mpee
3acCHHBaA ce Ha IUCTPpHUOYHMpaHOM pauyHapCKOM CHCTCMY, YMjU OM LIEHTpaJIHU JIe0
6M0 y TOommaHu, ojakJic ce peryJaija, 3axsabyjyhu 60/50j UH(POPMHUCAHOCTH,
MO>Ke BPIIUTH ehrKacHHUje Ha Jocajialliiby TauyWH: peryJialidjoM y TOTLJIaHU U UH-
TepBeH1MjoM ocobJba Ha Tepeny. Tako O6W ce y npBoj ¢a3u peaiM30Ba0 MoJe]
padyyHapckor yrnpasJjbatba, T3B. “On Line Open Loop”, rae ce Ha ayTOMaTH30BaHO
TIPUKYTLJbalbe, 00pany M NpHUKa3 rojaTaka U3 rpolieca Be3yje J1eJI0Balhe pyKoBaola,
KOMeE ce TH NoJalHM aajy (camka 1).

BPEJIOBOJIHA KOMIUJYTEPCKH
MPEXA | cuctem

s — — ——

PYKOBAJIALL

Cunka 1. —- npUKyn/batbe MonaTaka y peajHoM BPCMCHY, — — —> IPHUKa3 HIIH
JeJIoBarbe ca KallliCHeM (aKIMja pykoBaola)

Y oBoj ¢a3u Tpeba oyeKMBATH J0JaTHE M BCcOMa BakHe HWHpopMmalMje O
MOHalllalby YUTABOT CUCTEMA AUCTPUOYLIMje TOTIOTHE EHEPTHje, 1a 61 ce MpeLU3HO
OJIpEIMJTA NMOCTYIMUH Be3aHU U 3a I0JIaTHE pafioBe Ha BPEJIOBOJIHOj MPEXXH, U 32 OHE
Ha JjaJbeM NMpouIMpeby Mpexxe. OCUM TOra, moTepauia 64 ce onpasnaHocT u3bopa
KOHTPOJIHUX Ta4aKa Ha BpeJIOBOAY (MMa UX 14) U y TONJIOTHHUM IOACTaHHLIaMa (MMa
HX 65), ¥ 1HxoBor 6poja ¥ wHXOBe JIoKauuje. ETanHo u3pohere M NylITamwe y paj
OBOI CHMCTEMa MO>K€ ITOKa3aTH Jla je Yak Moryhe M oaycTaTu o1 peajiM3auMje
npahewa cMTYallMje Ha MOjeIMHUM JIOKallMjaMa, YKOJIMKO ce moTpe6He nHdopmalu-
je Beh nobujajy npahersem Ha apyrum taykama. CynpoTHa CUTYyallMja, MaJa MaJio
BepOBaTHa, je na ce noseha 6poj Mcpiux mecTa. To je HOBH YCJIOB, KOjU pauyHapCKH
cuTeM Tpeba 1a 3a10BOJbH: 1a OCTalle OTBOPEH He CaMo 3a Nlajby UMILIEMCHTALHU]jY
ynpaBjbauke pyHKUHMje, Beh M 32 npuxBaTalbe npourMpera 6Mi10 xoje Bpcre. Ko-
HaYyHO peaJIM30BaH CUCTEM 3a Npahcibe M ynpaBJbalbe CHCTEMA JaJbUHCKOT Ipejarba
Bopa mopao 6u na 06yxBaTH joli M ayTOMaTH30BaHO Npaherbe M peryJiauujy Ha
MECTY NPOU3BOMIHE TOILIOTE Y TOIJIAHM, Ka0 M ONIPEMalbe CBUX KOHTPOJIHUX TayaKa
M yNpaBJba4yKOM ONpEMOM (TipBa ¢a3a noapa3yMeBa yrpajiby caMO MEpHE OIIpeME).
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OmnpeMa 3a ayTOMaTcKy peryiatidjy dylkumonmcaia OU y pexxuMmy T3B.
CYNCPBH30PCKOI yIpaBjbalba 0J1 CTpalic pauynapckor cuteMa. To 311aum na 6m ce
peyrialMja y cBakoj nojcTaliaitd, MJiM 11a BpCJIOBO;1Y, BpIlIMJia ca IIMJHEM OfipyKaBa-
1ba jeIHOT Ofl TIapaMeTapa KOjH cC MCPH 11a caMOj JIOKALIMjH (y3 ITOLITORAILE M APYT HX
TapaMeTapa KOjH ce Mcpe JiokaJiiio). Pedepenitiia speinioct 6u ce 3ajprkanana 1mos-
PEMCHO O]1 CTpale UCHTPAJIIION /IcJIa pauyHapCKOT CMCTCMa, Bc3aMa Kojuma OM ce
Mlaye KOMYHHIHPAJIO NPpU NpcHOocy HiihopMallMja 0 napaMe TpUMa Mpexke. YyecTa-
HOCT NpOMCHa M HOBOT 3ajI0BOJbeIba pehepeHTHHUX BpcaIiocTH 61 360r npupone
npoueca passoheiba, npeHoca M KopHitheiba TONMNOTIIC cHepruje Ouna mMajia: 1Hexo-
JIMKO M3McHa y TOKY 16 h (nai), ca BCJIMKMM BPEMEHCKMM pa3MaKoM (110]1 yTHLIajeM
noba naira, HarJMX npomelia CroJblic TEMICPATypPE, XaBAPHUJCKUX CTalba Y MPCXKH).
KoHayHO 3a0Kpy»keH ylpaBJbayku cHcTeM 106M0 Ou M3rjien u ¢opmy monena
ynpasjbaiba “On Line Closed Loop”, mana 1e tpeba ouckusaTH na he ce ynora
pyKoBaoua oaMax M3ryOMTH (ciiMKa 2).

HH®OPMALIMIE
BPEJIOBOJIIIA PE®EPEHTHE KOMITUIYTEPCKH
MPEXA CUCTEM
BPEJHOCTH ;
P ]
H H
PYKOBAJIALL

Ciinka 2. —- [IpCHOC y pcaJIHOM BPEMCHY, — — —> MIITCPAKIIMja pyKoBaoLa ca
pavyHapom

3. IlapamMeTpu BpesioBoaHE Mperke &

PenpesclTaTUBHY NapaMCTPH KOjU cc Mcpe CY: NPHUTHCIM 1A 0J1a310M H
TOBPATHOM BOJY Ha BPCJIOBOANMM OrpaliliMMa M Y 110jICTallMllaMa; TeMeIepaTypa
Ha J10J1a3110M H IOBPATIIOM BOJly Kao M npoTok. Ha ocliony Thx napamcrapa Tpeba
cTehM CIIMKY O XHpayJIMYKOM CTalby Y MPCXH M Tpajlinjc U chukacimje (peryna-
LHjOM HMJIM PCKOHCTPYKLHJOM) YjcllauyMTH cliabicnalbe OTPOIIaYa y 1CJIOM CHC-
Temy. ITapaMeTpH y NMOACTallMLM, KaO HITO je TCMIICpaTypa OABOAIC M IIOBpaTHE
TOMJIe BOJIE Y CEKYHIapy, MJIM CTalbe IYyMIIH, JIOKaJIIIOT cy 3Havaja. CBa Mepelba
OBHX NapaMeTapa (OCHM Mcpciba TeMIIEpaType) Bplc cC NPEKO TPaHCAYKTOpa U
npeTBapaya, KOjH 1ajy Ha CBOM M3Jia3y curiaj4-20 mA. Taj curvaJi ce BOJH JI0 yJi3a
y jeauiviue npeor 1MBOa payvy1iapcKOT CHCTEMA, CMCITCIIC Y IPOCTOPHjH NOACTa-
HHLE, MJIU Y KOMOPH Ha BPeJIOBO1IOM Orpaliky. MUHTepnpeTaTop 3a OTIOpHE TEPMO-
METpeE ce HaJla3u Y OBUM jeauiiniiaMa. TpaHCayKTOpH U NpcTBapavM, Kao U OTIIOPHU
TEpPMOMETPH, yrpahyjy ce Ha BchuilM KOHTPOJIHMX Tayaka: y NMOACTaHMIIaMa, Ie je
Beh yrpaheH nco McpHe onpeme, Olla ce KOPMCTH MJIM ce Npujarohasa (npuia-
roherseM H3Jj1a3a Ha CTaHAAPAIU CTPYjIH UJIU HAMOICKH HHUBO 4-20 mA u 1-10 V.
H360p Mepiie OnpeMe je U3BpIICH Y TCCII0j BE3H Ca HIIBECTUTOPOM.

OBaxkBHMM pelIeIbEM, Ka0 U y3 YMIbCHHLE A je MPBU ICO payy HapCKOT CHUCTe-
Ma Y MCTOj POCTOPHjH — J10 HEeI'a CC CBHU CUT HAJIU BOJIC CKpallM30BaHHUM KaboBrMMa
— M J1a ce Halajalbe NpeTBapaya BPIIIY U3 rajiBaliCKH U30JI0BaHHX U3Bopa 24 V AC,
06e3behyjy ce ycionu 3a cmalbelbe rpelliaka y Ipeliocy Miipopmaumja. Cam
pavyHapCKH CUCTEM BpLIM Jajbe PUITPHUpalbe yJIa3liMX CUTHAJIA.
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Cauka 3. Baok-memMa 1MCTpUOYHpaHOr paqdyHapCcKoOr CHCTEMa

4. lucTpudOynpaHu pavyHapCcKu CUCTEM

IIpuKynIbakbe MoIaTaKa U3 BPCJIOBOIHE Mperke YIOTpeOoM TUcTpubypaHor
padyHapckor cucteMa HaMehe noTpedy na on 6ync xvjecpapXujckor TMMa, OpraHH-
30BaH 110 HUBOMMa, a a 00pajia 1io1aTaKa Ha HajHM)KUM HUBOMMA, TIPBOM H IPYTOM,
6yne y peaiHOM BpeMeHY, kako 01 yTHIIaj Ha paa Mpexe, GUIJI0 y3 HHTEpBEHLU]Y

YOBeKa MJIM ay TOMaTCKH, 6HO0 NpaBoOBpeMeH.

MepHa cTaHMIIA, Ka0 eJIEMEHT JUCTPUOYUpPaHOT CUCTEMA Ha NIPBOM HHUBOY,
Tpeba na 6yae MHCTaIMcaHa y OACTAHMIIaMa M KOMOpaMa Ha BPeJIOBOJY, ca 3aJaT-
KOM J1a BPIUM MPUKYTJbalbe CBUX NapaMerapa, Kako je TO MPOjCKTHUM 3aJaTKOM
npefiByheHo, BPIIY JIOTHYKY KOHTPOJIY BajbaHOCTH M3MCPEHMX BEJIMYMHA, Ka0 U
npuMapHy o0pany pesyjiTaTa Meperba. OBaKo NpUIIPpEMJbEHE IOJAaTKe NOCTaBjba
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HapeHOM pauyyHapy y CUCTeMy Ha ajby o6pany. Kao onuuja HacTaje M1 MOTyhHOCT
Jla CTaHHla Ha IPUMJbEHY KOMaHJly M3 CUCTEMA, MJIM CaMOCTaJIHO Ha 6a3y yHamnpen
ne(MHMCAHOT aJIFOPUTMA, yTHYE Ha pajl MpEXKeE.

ITopen mobpojaHMX OCHOBHHMX 3aflaTaKa, MEpHA CTaHHLA CE CTapa U O BpeMe-
HY, KOHTPOJIMIIE COTICTBEHO CTalbe, Ka0 M CTarbe KOMyHHKalMja ca HagpeheHuM
pavyHapoM (y cily4ajy MpeKuaa Be3e HacTaBJba pall M TaMTH CBE IIOJIaTKE 32 HajMatbe
12 yacona).

KoMyHMKallMOHH TIpETIpouLecop je cienchu ejieMeHT y OUCTpUOyHpaHOM
pavyHapCKOM CUCTEMY H MMa 3aJlaTakK Ja y NNpaBUJIHUM BPEMEHCKHUM UHTEpBaJIMMa
“1103MBa” peJIoOM MEpPHE CTaHMIIE, IpUXBaTa ofpeheHe pe3yJiTaTe ka0 M CBE OcTalie
vHpopMalMje U IpociieIv X HaapeheHOM pauyHapy. KOMyHHKallMOHU NpETIpolie-
cop Tpeba na umopyke ynyhene ca HaapeheHOr pauyHapa ycMepaBa Y ll1aJbe MEPHUM
CcTaHMIlaMa Kao M Jla CB€ CBOje aKTMBHOCTH M Jorahaje TOKOM paja eBUACHTHPA U
1LITaMIIa Ha 3a TO I0IaTOM MAaTPUYHOM LITaMITavy, y Ii1Jby 06e3behuparba KOMIIIET-
HOT yBMAa y paj U Kopuihera cMCTeEMa 3a Haa30p BpejioBOAHE Mpexe. Ilopen
OIMCAaHOT KOMYHMKAlIMOHOT TpeTNpolecopa, U3Hal OBOI JPpYror KOMaHAHO-KOH-
TPOJIHOT HMUBOA HaJla3U ce KOHLEHTPATOp, YMja je yJiora ia yrpaBjba pajioM LieJio-
KYITHOT CMCTeMa Yy peajlHoM BpeMeHy M 00e30enu Be3y v3Mehy pyxoBajaua U
MalIMHa. Pey je 0 MOIMbHKOBAHOM NEPCOHATTHOM pavyyHapy, MpHUjIaroheHoM 3a paj
y IMCTpUOyHpaHOM pauyyHapCKOM CUCTEMY.

BesausmMehy nejioBacucTteMa je o1 moceGHe BaxxHOCTH, jep Tpeba 1a 06e3benu
NpeHOC MojlaTaka. Paju ce 0 KOMyHMKAlIMOHOj MpeXH 3Be3/lacTe CTpYKType. Ipe-
HOCHU MenHj je TejedoHcka napuua. IIpeaHOCT OBOT pellera je Y HE3aBUCHOM
OJIHOCY MEPHHX CTaHHIIA, TAKO JIa y CJIy4ajy McTiafia U3 pajia, TO ce Aoraha caMo jeTHoj
MepHOj cTaHHIM. Jla 6U ce peasi30Bao cucTeM, Tpeba na MOCTOje AMPEKTHE TeJie-
(dhoHcKe TMHHUje O TOIJIOTHUX MOACTaHMLA 10 jaBHe ITTT ueHTpaje, rae Tpeba na
Oyny cMelITeHU KOMYHHUKAlLIHOHH NPETIPOLIECOPH, Ka0 U IMPEKTHE JIMHUjE O] jaBHE
IITT neHTpalie 10 TOIJIaHe, T/e ce NJlaHupa fa 6y e KOHTPOJIHHM LieHTap ca KOHLEH-
TPaTOpOM (civka Op. 3).

5. UndopmaTHikn Moae

HH}OpMaTUYKHU MOJIEJI MOpa Jla 3aJI0BOJbH 3aXTEBE 3a KACHHUjHUM IpOIIMpE-
1EM M 110 pyHKIHjaMa koje Ou 06aBsbao (Mpoumperse Ha "MHGpOpMallOHO-yIpaB-
JbaukH cucTeM”) ¥ 1o 6pojy nHbopMalHja koje 61 npumao. Y oBoj pa3u uHbopMma-
LIMOHM CUCTEM MOpa Jia peajiu3yje UH(GOpMaTHUYKH MOMEJI TipeMa cjienchum 3axTe-
BUMa:

- IIpuxynjbame MojaTaka O IapaMeTpHUMa BPEJIOBOJHE MpEXe Yy “HCTOM
BPEMEHCKOM KBaHTY”. T0O 3Ha4M J1a ce CBM MOJALM PETUCTPYjy Y UICTOM BPEMEHCKOM
TpeHYTKY. CBakH Taj "TpeHyTak” n1o0uja cBoj peanu O6poj, Koju oarosapa peajiHOM
BpeMeHY (1aH, Mecell, TOAMHA, Yac, MUHYT). CHHXpOHHM3allMja CBUX BPEMEHCKHX
TpeHyTaKa Ha MOjeIMHUM JIOKallMjaMa BpPIIIM ce TPEKO Ta¥yHOT paja caTa peajIHOT
BpeMeHa, yrpaheHor y cBaky TMOjelIMHY MEpHY CTaHMlly. HauuMH mpoBepe M Io-
JielllaBaba OBUX CATOBA NPOIUCY je UCTIOPYYMIIall payyHapcKe Onpeme.

- IIpuxynibeHH mojmauM Tpeba na ce yyBajy HajMarbe LIECT MecelM (jeaHa
rpejHa ce3oHa) M na 6yay y ¢dopmM y xo0joj ce Mory obpahuBaTH Ha jeqHOM O
CTaHJapIHMX MPOrpaMcKHUX nakeTa. ITpu oBaxBoj 06paau, mapameTpe Tpeba nprka-
3aTU U TpadpUUKHU.

75



9L

—— it — — — — —— — — — — — . — — — — — —— S— — . —

I .
Sty

l"'1_',';'e'-'.'p'ii’i'i‘.'fé‘ii'fi"'. g

O
!
I

- ———

i | | PREMA KONTROLNOM CENTRU

>
ERTES 5 L KR

- — — ——— ———— - — ——— —— o o o
Pt ol 1

-

e

opcija (11 FAZA)

Cutuka 4. TexHoJIollKa uiemMa Mcpciha 1poLcCHUX HHapaMerapa y ToIJIOTHUM
. nmoacraHulama




TR > PREMA KONTROlﬁNOM CENTRU

T1.72.p1.p2.F
P M =
YMMO : |
4-20 mA|,
T
|
I_
4 -20 mA
80°C
—>
140°C
L .

Ciinka 5. TexHoJIoLIKa LIeMa MCPCIha ITPOLICCIIMX 11apaMeTapa Ha BpCJIOBOY

— Ha 1leHTpaJIHOj jeAUHUIH y TOTUJITaHU Tpeba OMOryhMTH U rpad)MuKH NPH-
Ka3 cBake nojeauHe npaheHe jokauuje, npeMa oarosapajyhum memama. BemuuHe
napamMeTapa Ha OBUM memama Mory na 6yny nate taberapHo M y MHKEHEPCKUM
jenMHuuaMa (°C bar, m /h) Ha neHTpaJiHOj jeAuHUUMH Ipe6a payyHaTH U3HOC yT-
polleHe eHepryje Kao M cHary (y OAHOCY Ha Ba Cyce/iHa “BpeMeHCKa TpeHyTKa”) y
xJ 1 kWh 3a orpatke BpeJjiopoja.

— Ha MecTMMa Izie ce BpUIM YHOC IOJlaTaKa y pauyHapCKM CHUCTEM (MEepHe
CTaHHLE Ha OTpaHlIMMa BPEJIOBO/IA U NojicTaHu1e), Tpeba ocTBapuTH cieachy obpa-
Jly CBaKOI YHETOT IMOjaTKa: ycpearbaBalbe O]l BUIIEC YHETHX BPEIHOCTHU Koje ce
y3HMMajy y TOKY "BPEMEHCKOT KBaliTa”; Npelo3HaBaibe M OndalvBabe BpeqHOCTH
KOje OACTYNajy OA Cpelibe BPEeAHOCTH ca TMOHOBJbLEHMM M3payyHaBaleM Cpeliibe
BpeIHOCTH; NMpPeIo3HaBalbe NPEBEJIMKE pa3jiMKe y O/IIOCY Ha NMPETXOAHY BPEHOCT;
Oesiexxerbe M I0jaBa OBE BpeJHOCTH Y BUJLY ajlapMa; aJlapM ce OeJiexkH kao mocebaH
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IojaTaK ca O3HaKOM 3a BpEMC Kajl ce TO JICCHJIO; JETCKTOBae IrOpibe U N01bE
rpaHMYHE BPEAIOCTH 3a CBaKM NapaMmeTap — OeJjic)keibe M N0jaBa; NCTEKTOBAaIbE
TojaBe Ja c¢ MmapaMeTap Hajla3yh Bal JIMMHUTa — noceball ajlapM 3a TO M NMOCTOjatbe
codTBEpa KOjHU MOXe Na Ta4lMje UCTPaXKHU y3pOK OBE IOjaBe M jaBU Aajbe; Oesiexnu
ca 03HaKOM 3a BpeMe.

— UndgopmaTryku cructemM Tpcba na naje nmoaaTke O cTalby pavyyHapcKHX
ypehaja M 1berOBUX TEJICKOMY HUKALIMOHUX My TcBa M fa 6y ic 1ITO OTNOPHHjH Ha OBe
TpEKHIE.

6. TexHosoruja Mepema

Kao 1rto je peueHo, Mepcibe IPOLECHMX MapaMeTapa ce BpUIM Ha 14 MecTa Ha
orpalilMa BpeJIOBOJia M Ha 65 MccTa y TOIJIOTHMM NOACTalMLaMa. Pacriopen MepHe
oInpeMe BU]IM ce Ha cjinkama 6p. 4 1 6p. 5.

Ha TexHOJIOIIKOj LIeMHU cy kopuitheHu cumboJiM koju MMajy ciaeneche
3navemwe: TE - ypehaj 3a Mmcpeibe TemiicpaType (oTrniopnu repmomMeTap); PE — ypehaj
3a Mepelbe NPUTHUCKA (MPU MEpCiby arncojiyTHOT IIPUTHCKA TO je oOuMYyaH NMpUK-
Jbyyak, a NpU Mepelby audepeHIHjaior PUTHCKA UIIM Mepelby TPOTOKa, TO je
MepHa 6sieHna — 3aciioH); PT - nipeTsapay ancostyTHor niputHcka; P(F)T — npetBapay
nudepeHuHjaIHOT npuTHCcKa; FE - ypehaj 3a Mepelbe NpoTOKa Y TOTJIOTHUM ITOJICTa-
HHUaMa (BoaoMepHO 6pojuno); FC - ypehaj 3a perysraumjy npoToka.

3akbyvak

Pasrpaniata Mpexa JaJbUHCKOT rpejarba rpaja bopa 3axTeBa HeroB ypaBHoO-
TeXEHHM pajl, Tj. yjeaAHayeHo cHabjenaibe TOMIOTOM CBUX MoTpoluayva. Ha Taj 3ak-
Jby4aK Hac HaBOJM MocTojche cTalbe, y KOjeM ce HECKH CTaHOBU Mperpesajy, a Apyru
ocTajy xJlaaiu. C aApyre cTpaile, pelilaBalby OBOT NMpoOJieMa UCIIOPY YHJIall TOTLJIOTE
MOpa Aa NMPUCTYIIM U U3 MOpaJIliMX pa3jiora U obape3de npema MOTpOUIAYMMA, C
0031poM fa je LieHa rpejaiba McTa 3a cie rpahane. Ipcjaibe ce miraha mo xpaapaTHOM
MeTpy ctambeHe noppuirie, 6¢3 0631pa aa JiM ce Ta NOBpLIMHA TPeje UJTH He.

Y oo™ pajy je npukasail jefai oj MOryhux Hauuiia peliaparba OBOT Mpoo-
JIeMa Yy CUCTEMY JaJbMICKOT Ipcjaiba bopa. OcTpapuBalby OBOr KOHLenTa Tpeba
TIPUCTYIUTH CeJICKTHBHO, OMpajyhu MepHe JlokauMje, Npyu YeMy OU ce BepOBaTHO
JI0Ka3aJjio, Y HEKOM TpeHYTKY, J1a je OBaKO BEJIMKM Op0oj MEpHHX MeCTa CyBMINAH.
®a3HOM M3rpanboM O6u ce 10Kka3ajlo TO OYeKHuBalbe. A ¢a3Hoj U3rpaabu ce Mopa
MPUCTYIIUTH 3aTO LITO Cy yJiararba BeJIMKa. ¥ KOMOMHALMjU ca OBUM NMPHUCTYIIOM,
Tpeba payyHaTH M Ha TO Ja Ce MOjeIMHE JeOIIMIIE Ha BPEJIOBOANMA PEKOHCTPYHIILY.

Ha xpajy Tpeba pehM na ce LeJIoOKynaH Iocao MOXe ypaJauTH aHTaXOBatbeM
nomahux ciyuibaka M foMahux npomssohaya onpeme.
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