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BCTYII

[{s meTonuka po3pobieHa koHcyabTaHTaMu NpoekTy USAID «MyHinunansHa
eHepreTnyHa pepopma B YKpaiHi».

B Oaratbox wmicTtax VYKpaiHM CTBOpeHI Ta (YHKIIOHYIOTh BIIJILIU
E€HepreTUYHOT0 MEHEHKMEHTY. OJHI€I0 3 OCHOBHUX (YHKIIIN, SIKI BUKOHYIOTH IIi
BiIUIM, € 30ip Ta aHaui3 JaHUX NPO CIOXHBAHHS €Heprii B OYyHIBISX OOMKETHOI
chepu. lleil AOKYMEHT NOKIMKAHUWA MIABUIIUTH SAKICTh BUKOHYBAHOTO aHAII3Y
NUIIXOM YTOYHEHHS WOTro 3adad 1 BHUKOPHUCTaHHS (yHIAMEHTAIBHUX TIOHATH
BITUM3HSHUX Ta MDKHAPOJHUX HOPMATHBHHUX JIOKYMEHTIB Yy Taly3l BUMIPIOBaHHS Ta
Bepu(ikalli eHeproeeKTUBHOCTI Oy1BEIb

Metoauka mnpu3Haue€Ha i1 CHIBPOOITHUKIB  MYHIIMIAIBHUX  BIJJIUIIB
E€HEPreTUYHOT0 MEHE/KMEHTY, a TaKOXK OpraHi3alliid, sSIKUM JefieroBaHi i ¢yHKIII.
BoHna mMoe OyTu KOPHUCHOIO TaKOX JUIsl eKCILTyaTal[liHOTO MepcoHany OyaiBeb, SKi
BIJIMOBIJIATbHI 32 KOHTPOJIb €(DEKTUBHOCTI BUKOPUCTAHHS €HEPTii Ta BOIU.

Jlanuii JOKYMEHT € CKJIaJIOBOI0 YACTUHOIO TMaKeTa JOKYMEHTIB, IO
pernamMeHtye  (QYHKI[IOHYBaHHS ~ MYHIIUIAIBHOI  CHUCTEMU  €HEPreTUYHOIO
MEHE/DKMEHTY. BiH Moke OyTH BUKOPUCTAHUW [Jii HAaBYAHHS TMEPCOHAIY Ta

CKJIaJJaHHS TIOCA/I0BUX THCTPYKIIIH.



JNCTY

JIBH

[TEP

EE3
ET-niarpama
B&B

INEPEJIIK CKOPOYEHDb TA IIO3HAYEHDb

— HepxaBuuii CTangapT Y Kpainu,

— Jlepxasui bynisensai Hopmu,

— NaJIMBHO-EHEPT€TUYHI pecypcH;

— eHeproe()eKTUBHUI 3axXi];

— niarpama «Enepris — Temnepatypay;

— BUMIPIOBaHHS Ta BepudIKaIlis.



1. HOPMATHUBHI IOCUJIAHHSA

1. IbH B.2.2-4-1997 «bynuHKH 1 CIOPYAN AUTSYUX JTOIIKUIBHUX 3aKJIaJTIBY.

2. IBH B.2.2-3-97 «byaunku Ta cnopyau. bynuHku Ta crnopyau HaBuYajdbHHUX
3aKJIa1B).

3. AbH B.2.2-13-2003 «byaunku 1 cnopyau. CnopTuBHi Ta Qi3KyIbTYpPHO-03710POBUI
CIIOPYIUY.

4. 1bH B.2.2-10-2001 «byaunku Ta ciopyau. 3akjiagyd OXOpPOHU 3I0POB’ 5.

5. IBH B.2.2-15-2015 «XutnoBi Oyauaku. OCHOBHI OJIOKEHHSD .

6. IBH B.2.6-31:2006 «TemoBa 130551111 Oy1iBEIJIbY.

7. JACTY b A.2.2-12:2015 «Enepretnuna edeKkTHBHICT, OyaiBenab. Meron
PO3paxyHKy €HEProClOXMBaHHS TIPU  OMAJICHHI, OXOJIOKEHHI, BEHTHJISIII],
OCBITJICHHI Ta rapsiuoMy BOJIOIIOCTAaYaHH1».

8. MixHapoaHMii TPOTOKOJ BHMIpIOBaHHS Ta Bepudikamii edeKTUBHOCTI.
[TinrotoBneno Opranizamiero 3 ominku edexruBHocti. EVO 10000 — 1:2010.

http://www.evo-world.org. Bepecens 2010 poky.



http://www.evo-world.org/

2.TAJ1Y3b 3ACTOCYBAHHA

[Is wMerogumka mpU3HAYCHA ISl OIIIHKM €HEeproeeKTUBHOCTI OY/IBEIb
OromkeTHOl cepu, a TakokK OaraTOKBAPTUPHUX KUTIOBUX OYIWHKIB, MiAKIIOUEHUX
70 IIEHTPaJi30BaHOI CUCTEMH TEIUIONOCTAayaHHS a00 A0 1HIWBIAYyaJbHOI KOTEJBHI.
HeoOxigHOI0O yMOBOIO 3aCTOCYBaHHS METOJMKH € HAasBHICTb MNPUJIAIIB OOMIKY
TEIUIOBOI, ENEeKTPUYHOI eHeprii i BOAM, a TaKOXX Tra3y Ha BBOAI B OyIHWHOK.
KopuctyBauamMu METOAMKH € CHEPreTHYHI MEHEIDKCPU OKpEeMHX Oy/IiBeb,
KOMIUIEKCIB Oy/iBeNb, @ TAKOK CHEPreTUYHI MEHEKEPU MICT 1 HACEJICHUX MyHKTIB,
10 BIAMOBIIAI0TH 3a €()eKTUBHE BUKOPHUCTAHHs €HEprii Ta Bojau B OymiBisx. Jlana
METOJIMKa € CKJIaJ0BOI0 YAaCTHHOW 1H(OpMaliIifHO-METOANYHOTO 3a0e3neYeHHs

CUCTEMHU €HEPreTUYHOIr0 MEHEIKMEHTY MICTa 200 HACENIEHOTO MMYHKTY.



3. META I 3ABJIAHHS

MeToro po3poOKM METOIUKH € TMIABUIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHS
TEIUIOBO1, €MIEKTPUYHOT €Heprii, BOAH, razy B OyniBisx (nami [TEP).
JIns mocsATHEHHS I1i€l METH B MPOIECI MOHITOPUHTY TOBHHHI BHUPIIIYBAaTHCS
HACTYIIHI 3aBJIaHHS:
— OTpUMaHHS BUXIAHOT 1HGopMaIii Assg pPo3poOKH MPOEKTIB MiABUILECHHS
eHepreTUYHO1 €(heKTUBHOCTI Oy IiBEIIb;
— BUSBIICHHS Ta YCYHEHHS MPUYHMH HepaiioHanbHOTo BuUKopucTaHHs [IEP B
OymiBJIi B TIPOIIEC] EKCIUTyaTallii;
— omiHka  ¢aktuuHoi  exkonomii  [IEP  3a  paxyHox  peamizarii

eHeproe(eKTUBHUX MPOEKTIB (3aXO0/IiB).



4. OCHOBHI IOHATTA TA BUBHAUYEHHA

Cucmema enepzemuunozo meneodxycmenmy (CEM) 6yodieni — 1ie mocTiiHO
Ailo4a cucteMa, MeTor (YHKIIOHYBaHHS $AKOi € 3a0e3neueHHs MiHIMaJlbHOTO
3HAUEHHS EHEProClOXMBaHHA, SKE HEOOXIJHO IJsi SIKICHOTO HaJlaHHA MOCIYT B
oyaiBmi (puc. 4.1). MoHITOpHUHT €HEpProe()eKTHUBHOCTI € CKJIAJIOBOIO YaCTHHOIO

CHCPIreTUIHOIO MCHCIKMCHTY

BnpoeadxteHHA
3an1aHo8aAHUX
3axodie

Po3pobka ma EHep2oobcmexceHHs, MoHimopuHe,
nAaHyeaHHs cmeopeHHA manu peecmpysaHHA
A CrOXUBAHHA eHepaii 6a30860i niHii

AHaniz
eHepzocnoyu- f—
B80HHA

Puc. 4.1. Cxema ¢dynkmionyBanass CEM Oyaismi

I'paayconoda — pi3HUIE HOPMATHMBHOI TEeMIIEpAaTypu TOBITPS ycepeauHi
ONAIIOBAJIBLHOTO TMPUMIIIEHH W CepelHbOA000BOI TeMIIepaTypd 30BHIIIHBOIO
NOBITPS 3a 3aJaHuil mepioa uyacy. HopmaruBHa Temmeparypa MHOBITPsI yCepeauHi
OIATIOBAILHOTO MPUMIIIIEHHS BU3HAYA€ThHCs 3rigHo [1 - 6].

30BHIIIHA TeMmepatrypa, /A000Be 3HA4YeHHSI — CEpPEAHE 3HAYCHHS

IIOTOIMHHOI TEMIIEpaTypy 30BHIIMIHBOTO TOBITPs st 1o6u (24 rox.). lloroguHHa
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TEMIEpaTypa 30BHIIIHBOTO TIOBITPS BHU3HAYAETHCS 3a JOMOMOTOI0 3BHYAWHUX
TEPMOMETPIB, 3 3aHECEHHSIM JIaHUX JI0 CIELIaIbHUX >KypHAJiB, a00 3a JAOMOMOTOIO
CHemiaJbHuX NPWIAJiB, 110 BUMIPIOIOTH Ta aBTOMATHYHO PO3PAXOBYIOTH CEPEIHIO
30BHIIIHIO TEMIEpaTrypa 3a BU3HAYCHHWH mepioa. SIK anbTepHaTHBA, CEpPEAHE
3HAQYCHHS TEMIIEpaTypu 30BHIIIHBOTO TOBITPS MOXKEe OyTH OTpHMAaHE BiJ MICIIEBOI
METEOPOJIOTIYHOI CTAHIII].

BuyTpimina Temmeparypa, /A000Be 3HAYeHHsI — CEpEIHE 3HAYCHHS
IIOTOJMHHOT TEMIIEpaTypy BHYTPIIIHBOTO MOBITPs i Aoou (24 rox.). llloronnaHa
TeMIlepaTypa BHYTPIINTHBROTO TMOBITPS BH3HAYAETHCS 3a JIOMOMOTOIO 3BUYAWHUX
TEPMOMETPIB, 3 3aHECEHHSIM JIaHUX JI0 CIEUIAIbHUX >KypHAJliB, a00 3a JOMOMOTOIO
CIeLIIbHUX TPWIAAiB, 10 BUMIPIOIOTh Ta aBTOMATHYHO PO3PAXOBYIOTH CEPEIHIO
30BHIIIHIO TEMIIepaTypa 3a BU3HAYCHUI Mepio/I.

Bumipsine eHeprocmokKMBaHHsi — BHUMIpsSHa 3a BHU3HAYCHUW Mepioj 3a
JIOTIOMOTOI0 JIIYMJIBHUKIB €HEPTisl, CIIOXKKMBaHa JJis ONaJIeHHSI a00 KOHUIIIOHYBaHHS,
cuctemu ['BII Ta ocBiT/IeHHS.

Jlo6oBe (1IOTH:KHEBE, MicSIYHe, PiUuHe) CIOKUBAHHS €HePrii — BUMIpsHA 3a
100y (THXIEHb, MICALb, PIK) 32 JTOMOMOIOIO JIIYMUIBHUKIB €HEPTisl, CIOKUBaHA IS
onayieHHs a0o0 koHauiionyBanus, cucremu ['BII ta ocBiTiaeHHS.

BumipsitHe e€HeprocrnoXMBaHHA MOXE OyTH BHWINE EHEPTrOCIOKHBAHHS,
pPO3paxoBaHOTO ISl MPOEKTHUX / HOPMATUBHUX YMOB €KCIDIyaTallii, HampuKiIa,
BHACIIJIOK BTpaT BOJM B CUCTEMI OMAJICHHS, HAJITO BUCOKOT TEMIEPaTypH MOBITPS B
MPUMILIEHHSX, T.11.

BumipsiHe eHeprocrnokuBaHHS TaKOXX MOXe OyTH W HIDKYe, SKIIO JesKi
TEXHIYHI CHCTEeMH BHUMKHEH1 (HANpUKIaJ], CHCTeMa BEHTWIAILII), TeMIeparypa
MOBITPS B IPUMIIIEHH] HATO HU3bKA, T.II.

ba3oBe eHeprocmo:kKMBaHHS — 1€ CHEPrOCTOKWBAHHS, PO3PAaXOBaHE JIJIst
NPOEKTHUX / HOPMAaTUBHUX YMOB €KCILTyaTallii Ta CKoperoBaHe Ha ()aKTHUYHHH CTaH
OymiBii Ta i1 1HKEHEPHUX CHUCTEM, peaibHi ((PaKkTUyH1) YMOBU eKCILTyaTallii OyIiBii
Ta 11 1HKECHEPHUX CHUCTEM.

3aranbHe 0a30BE CIOXUBAHHS TEIJIOBOI €HEpPrii OYJIBIICIO PO3PAXOBYETHCS 3

ypaxyBaHHsIM:



— 0a30BOro CroXMBaHHS TEIJIOBOT €Heprii Ha MOTpeOH ONaleHHS,

— 0a30BOro CroXKMBaHHS TEIJIOBOI €HEPrii Ha MOTPeOr BEHTHIIALLIT;

— 0a30BOro CIOXUBAaHHA TEIJIOBOI €HEPrii Ha Tapsyoro BOJAOMOCTaYaHHS.

3aranpHe 0a30Be CMOXKMBAHHS €JIEKTPUYHOI €HEprii OYyIBJICIO PO3PAXOBYETHCS
3 ypaxyBaHHSM:

— 0a30BOro CIOXUBaHHSA €JIEKTPUYHOI €HEPrii Ha BHYTPIIIHE OCBITJICHHS,

— 0a30BOro CHOXKMBAHHS EJEKTPUYHOI EHEprii CHUCTEMOIO MPUILTUBHO-

BUTSKHOT BEHTUJIAII (SIKIIIO TaKa CUCTEMa 3alpOEKTOBAHA);

— 0a30BOro CIOKMBAaHHA EJIEKTPUYHOI €HEprii CHCTEMOIO OMAaJCHHS (SIKIIO

3aMpOEKTOBAHO HASIBHICTh LIMPKYJISLIMHUX HACOCIB);

— 0a30BOro CHOKMBAHHA EJIEKTPUYHOI EHEprii CHUCTEMOIO OXOJIOIKEHHS

(SIKIIO Taka cUCTEMa 3alPOEKTOBAHA).

[Ipy  Bu3HaueHHI  0a30BOro  piBHA  EHEPrOCHOXUBAaHHA  OyAiBIii
BUKOPHUCTOBYIOTh BIJIIIOBIJHE IporpaMHe 3a0e3neyueHHs ado po3paxyHKOBUH METOJ
0a30BOro pIYHOrO PIBHS EHEPrOCHOXKMBAHHS TIPU  OMNAaJEHHI, OXOJIOJKEHHI,
BeHTW AT, ocBiTieHHi Ta ['BIl  OyniBens JKATIOBOTO Ta TPOMAJCHKOTO
IOpU3HAYEHHS, 1110 MPOEKTYIOThCs a00 eKCIUTyaTytoThes. Lleil po3paxyHKOBHI MeTOX
BctaHoBneHo Hamionaneaum Cranmaptom  Ykpainm JCTY b A.2.2-12:2015
«EHepreTnuna edeKkTUBHICTh OyAiBenb. MeToa po3paxyHKy €HEepProcroXUBaHHS MpU
omnajieHH1, 0XOJIO>)KEHH1, BEHTWIALI11, OCBITJICHHI Ta rapsiyoMy BOJIONOCTaYaHH1»

ba3oBe eHeprocrnoxuBaHHs BUKOPUCTOBYETHCS AJIS:

— OomnepaTUBHOTO KOHTpoito edexktuBHOCTI crnoxkuBaHHs [IEP B mporeci

eKCIuTyaTarlii Oy/1iBeb;

— no0yoBU 0a30BOi JiHIT €HEPrOCHIOKUBAHHS;

— pO3paxyHKIB €KOHOMIi TICJs BIPOBAKEHHS €HEProe(EeKTUBHUX 3aXO/lIB

(EE3).

ba3oBa JiHis — JiHIA €HEProcrnoXMUBaHHs, B11I0OpaXkeHa IpaiuHUM LUITXOM,
I0JI0 SIKOi MPOBOJATH aHali3 (PaKTUYHUX BUTpAT €HEprii Juisi BUOPAHOTO 00'€KTy.
ba3oBa JiHISI BUKOPUCTOBYETHCS JUISl OLIHKM €KOHOMIi, JOCSITHYTOi B pe3yJbTari

peanizaiii eneproedektuBHUX 3ax0/1iB (EE3)
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Sxuo (akTUYHE EHEePrOCHOKMBAaHHS HUXKYE PO3paxoBaHOTO 0a30BOTO
€HEProCIOKUBaHHS, TO JIJISl OTPUMAaHHSI KOPEKTHUX 3HAYEHb €KOHOMIT Bl peani3allii
3aX0J[IB 10 eHeproedeKTUBHOCTI B SKOCTI «ba3oBoi JiHID» BHUKOPHUCTOBYIOTH
po3paxoBaHe 0a30BE €HEPTOCIOKUBAHHS

Axmo ¢akTHUUHE EHEProclnoXUBAaHHSA BHIIE PO3PaXOBAHOro  0a30BOIO
€HEeprocroXUBaHHs, TO B sKocTi «ba3oBoi JiHID» BUKOPUCTOBYIOTH (PaKTUUHE
€HEepProCIOKUBAHHS.

Ba3oBuii nepioa. /{1 po3paxyHkiB 0a30BOTO €HEPTOCIIOKHUBAHHSI HEOOX1THO
oOparu 06azoBuii mepio. TpuamicTs 6a30BOTO MeEpioOay CIiJ BUOMPATH BUXOISUH 3
TOT0, I100:

— OrpuMaru iH(popMalilo Opo BCIX pexUMax ekciulyatamii o0'exra. lleit
nepioJ; TMOBUHEH OXOIUTIOBAaTH BECh CKCIUTyaTallMHUN UK  BiJ
MaKCHUMaJIBHOTO JO MIHIMAJbHOTO PIBHS CIOXHBAaHHS EHEPreTUYHUX
pecypcis;

— OrtpuMatu  BCl  BaplaHTM  yYMOB  €KCIUTyaramii  3a  3BUYAWHUU
eKCIuTyaTamiiaui uki1. Hanpukias, sKio BiJICYTHI JaHi 3a OAUH MICSIb B
JaHuX 3a 0a30BUI MEP10J — PiK, — MOBUHHI BUKOPUCTOBYBATUCS MMOPIBHSIHHI
JaHl 1HIIMX POKIB 3a TOM >Ke MiIcsp Uil 3a0€3MeUeHHs] TOBHOTHU
BU3HAYEHHS 0a30BOTO CIOKUBAHHS €HEPreTUUHUX PECYpPCIB, BUKITIOUUBIIH,
TaKUM YMHOM, BITUB (DaKTy BIICYTHOCTI JAHMX 3a MPOMYLIEHUN MICALIb.

Jns Bu3HaueHHA O0a30BOro nmnepiony OakaHO MaTH TOMICSYHI JaHl IO
(bakTHYHOMY EHEpPTOCIOXKMBAaHHIO (TETUIOBa €Hepris abo MaliBO, E€NEKTPOEHEPTis,
XOJIOJIHA BOJA, rapsiue BOAOINOCTAYaHHs) 3a OCTaHHI 5 POKIB, ajie B OyJb SIKOMY pasi
HE MEHIIE HIX 3a TPU OCTaHHI POKH, CEPEIHBOMICSYHI TEMIEpaTypyu 30BHIIIHHOTO
MOBITPS 32 Il POKH, TPUBAJIICTh OMAIOBAIBLHOTO TIEPIOTY.

EHeproMoHiTOpMHT — KOMIUIEKC 3aX0/IiB, CIIPSIMOBAHHUI Ha OTPUMAaHHS TaHUX
[0 EHEProcrloXUBaHHIO 00’€KTy Ta iX O0OpoOKy, JUIsi BHSBICHHS BHIIAJKIB
BIJIXWJICHHSI €HEPIrOCIOKUBaHHs BiJ 0a30Boi jdiHiil. [IpoBeieHHS eHeproMOHITOPUHTY
nae 3Mory Bukimtountu mnepeButpatu [IEP, mow’s3ani 3 aBapismu ab0 HEBIpHUM

HaJIAIITYBaHHSIM OOJa/IHaHHS, Ta TOBUHHO OyTH 000B’SI3KOBOIO CKJIAJI0BOIO CUCTEMHU
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€HepreTUYHOTO MEHEKMEHTY. EHEeproMOHITOPUHT — II€ 1HCTPYMEHT YIpaBIiHHS,
HallJICHWH Ha MOCTiMHE MIATPUMaHHS €HEeProCIOKUBAaHHS HA BIJMOBITHOMY PiBHI.

BumiproBanns Ta Bepudikanmis (B & B) — npouec BUKOpUCTaHHS
BUMIPIOBaHb JJIi BHU3HAYCHHS (AKTUYHOTO PIBHS E€KOHOMIii, OTpUMaHOi Ha
KOHKpPETHOMY 00'€KTI IIpH pealizailii eHepro3oepiratouoro 3axoay (E33).

3BiTHuil mepion. [Ipouec BumiproBaHHS Ta Bepu@ikalii MPOXOAUTH y TaK
3BaHHUM «3BITHUN MEPio», TOOTO MICIs BIPOBAHKEHHS €HEProeeKTUBHUX 3aXOJIB.
Heo0OxiHO BHU3HAUUTH TPUBAIICTH 3BITHOTO Iepioay. 3BITHUN TMepiojl MOBHUHEH
OXOILUTIOBATH K MIHIMYM OJMH 3BMYallHUI eKCIUTyaTalliliHUN UK 00'€kTa, 1100
MOBHICTIO OXapaKTepu3yBaTH €(EeKTUBHICTh €KOHOMIl Yy BCIX 3BHYAMHHUX pPEKHUMax
ekcIutyatarii. TpyUBadiCTh 3BITHOTO MEPIOAy MOBMHHA BHU3HAYATHUCS 3 YpaXyBaHHAM
KUTTEBOro UKy E33 1 MOXIMBOrO 3HWKEHHS 3 IUIMHOM 4Yacy CIOYaTKy

JOCSITHYTOTO PO3Mipy €KOHOMII.
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5. MOHITOPUHI' EHEPT'OCIIOKUBAHHA

Mera mnpoBeleHHS EHEPrOMOHITOPMHTY B  OyIiBIl —  pallioOHaJIbHE
BUKOpHUCTaHHA eHeprii. [locTiliHnii KOHTPOIIb HaJ BUTPATOIO €HEPTIi T03BOJISE:

— BUSIBUTHU JHKepelia HEBUPOOHUYUX BTPAT EHEPropeCypCiB;

— OMNTHUMI3YBaTH PEXKUM eKCIUTyaTarlii Oy1iBii Ta o0JjiaJHaHHS,

— CBO€YACHO BHUSBHUTH BIOXWJICHHS B CHEPrOCHOXKWBAaHHI, BUKIHUKaHI
TEeXHIYHUMHU MpoOjIeMamu, 0 BUHUKAIOTh MPU €KCIUTyaTallii OyniBenb Ta
oOJaTHAHHS,

— 3a0e3MeyuTH OINEPaTUBHICTh i MIOJ0 YCYHEHHS MPHYMH 3aBUILIEHOTO
E€HEPTOCTIOKUBAHHS;

— OIIHUTU €(DEKTUBHICTh €HEPro30epiratounx MpOeKTiB;

— 3abe3neunTd  (HOpMyBaHHS ~ HAaBUYOK 3  €HEpPro30EpexeHHs B
eKCIUTyaTal[liHOTO IepCOoHAaYy.

EHeproMoHiTOpHHT 0a3yeThCcsl Ha MEPIOAWYHIN  (IIOTHXKHEBIM, IOJICHHIN)
peecTpailii  €HEepProcrnoXKMBaHHS 1 BUMIPIOBAaHHS 30BHINIHBOI  TEMIEPaTypH,
TEMIIEPATypPH BCEPEIMHI MPUMIIIEHHS, a TAKOXK 1HIIHNX (PaKTOPIB, 110 BIJIUBAIOTS.

EHeproMoHITOpUHT JOBIB, IO BiH HE TUIBKM KOPUCHUW IHCTPYMEHT TMICHsS
peamizaiii TPOEKTYy 3 €HepProeeKTHUBHOCTI, aje 1 MPOTATOM BCHOTO TEPMIHY
ekcrutyaraiii OyaiBiai. B 1omoBHEHHS 1O BUSIBJIEHHS Ta YCYHEHHSI HaJJIUIITIKOBOTO
CIOKMBAHHS €HEprii 1 BOAM, €HEPTOMOHITOPUHT JO3BOJISIE BIACHUKY OyIiBII Ta
eKCIUTyaTaliifHOMy MepCOHATY 3a0€3MeUnTHU:

— OUIBLI NPAaBUIIbHY €KCILTyaTallll0 TEXHIYHUX YCTAaHOBOK;

— JIOKYMEHTYBaHHS PE3yJIbTAaTIB €HEPro30epirarounx 3axo/iB;

— JIOTIOMOTY y BUSIBJICHH1 OyiBelb 3 HAaWOIIBIITUM MOTSHITIAJIOM IT1IBUIIICHHS

eHeproeeKTUBHOCTI;

— IUBMJIKE pearyBaHHS Ha HACJIJIKU 3MIH B peKUMaxX eKCIUTyaTallii;

— Kpaiie OI0/KeTyBaHHS 3aTpaT Ha €HEPriio 1 BOAY.

MOHITOPUHT €HEProCTOKUBAHHS 3IACHIOETHCSI 3a JOTMOMOTOK) CHCTEMHU

o6siky I1EP, BkiItoUarouu:
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— Tpuiaau 00Ky TETIOBOI €HEepTii;

— TpuJIaau O0JIKY eIeKTPOSHEeprii;

— TpwIaaud 00Ky BOIH,

— TpwIaau o0diKy rapsvoi BOJIH;

— TpWIaau 00Ky IPUPOIHOTO rasy;

— TIpUJIAIH AJI BUMIPIOBAHHS TeMIIEpaTypH 30BHIIITHBOTO MOBITPS Ta MOBITPS

BCEpeInHI Oy/IiBIIi.

BuxopucroBytoun nmnpuiaad oOJIKYy €HEpPropecypciB, €HEproMeHeIKepu
MOCTIHHO  BIACTIAKOBYIOTH  BEJIMYMHY CIIOKMBAaHHA BCIX  €HEPropecypcis,
CHOXXKMBaHUX OyaiBi€0. Y Tpoleci MOHITOPUHTY B1IOYBA€ThCS HAKOIMYEHHS
iHdopmalii mpo eHeprocrnokuBaHHg OyniBmi. Ha migcraBi manoi iH(opmartii
€HEPrOMEHEHDKEPU MAIOTh MOMJIUBICTb:

— (QopmyBaTu eHepreTuyHi 6ansaHcH pi3HOTO NMPodiIt0 3a OyAb-SIKUN Mepio,

1110 I[IKaBUTh;

— BHM3HAYyaTH 3aJIe)KHOCTI €HEProCIOKMBAaHHS BiJl BU3HAYAIbHUX (DAaKTOPIB;

— TMPOBOJMUTH aHAJI3 €EKTUBHOCTI BUKOPUCTAHHS €HEPIii.

OCHOBHUI 1HCTPYMEHT CHCTEMHU €HEPrOMOHITOPHHIY — ailarpama «Enepris -
Temnepatypa» (ET-miarpama). Ha ropu3oHTaidbHIN OCI BIIKIaJa€ThCA «CEPEIHS
30BHIIIHSA Temiieparypay» 3a 100y / twxkaens [°C], a BepTHKadbHa BiCh IMOKAa3ye
«CTIOKMBAHHS ~€HEprii» Ha OJWHMINO ONATIOBAIGHOI IO 3a Ty camy
100y / Tmxnens [kBt-r/m?]. ET-giarpama BkITtoYa€e mokasu BUMIPIB CIIOKHUTOT €HEPTil
1 BIJMOBIJHOT 30BHIIIHBOI TEMIIEpATypU HA MPOTA31 JNESIKOT0 MPOMDKKY yacy. B
JaHOMY BHUINAJKy KOKHE 3HAuY€HHS BIANOBiAae OAHOMY TWXKHIO. OTpuMaHa B
pe3ynbTaTi BUMIPIB «IiHisH» HazuBaeTbes «ET-kpuBay.

[TpoTsiroM omnanaoBajIbHOTO MEPIOAY BUTpaTa €HEprii 3pocTae 3 MOHMKEHHSIM
30BHINIHBOI Temmneparypu. [Ipu 3pocTanH1 30BHIIIHKOI TEMIEpATypH BUTpaTa €HEprii
3MEHIIYEThCS 10 MIHIMAJBHOTO PIBHS MIKONAIIOBAILHOTO ce30Hy. llel piBeHb
BKJIIOYAE CIIOKMBAHHS €HEprii 3 Tapsdoi0 BOJOI0, BEHTUJISITOPaMH, HAaCOCAMH,

OCBITJICHHSIM, IHIIUM oOJagHaHHAM 1 T.1.  Skmo OyAiBa0  OCHAIIEHO
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KOHJMIIIOHEPAMH, TO €HEPrOCIOKMBAHHS 3POCTAE 3HOBY B IEPIOJ CIIEKOTHUX JITHIX

MICSIIIB.

CnoxuBaHHA eHeprii ET'ﬂ.ial'pa Ma
[xkBrroa/(m2Tixa.)]

-30°C +20°C

CepepHa Temnepartypa
30BHiWHLOrO NoeiTpsa [°C]

Puc. 5.1.

5.1. ITo6ynoBa ET-kpusoi

Koxna OymiBnsg mae cBoto yHikaneHy ET-kpuBy. ET-kpuBa Oymyerbcs Ha
OCHOBI  pe3yJIbTAaTIB EHEPreTUYHUX PO3PAXyHKIB, BUKOHAHUX  BIJIMOBITHUM
nporpaMHUM 3a0e3MeueHHsIM, B TPOLeCl MPOBEICHHS €HEeProayAuTy Ta HAJAa€ThCs
E€HEeProMeHeHKEPY MICTa pa3oM 3 TEXHIUHUM 3BITOM.

ET-kpuBa mnoka3ye, sike EHEpPrOCHOKMBaHHS IOBUHHE OYTHM MpHU PI3HUX
30BHIIIHIX TEMIEPATypax MpHU NpaBUIbHIN €KCIUTyaTallii — HUIbOBE 3HaYEHHS. SKIIo
CHEProcroXKMBaHHs 3a 100y / THOKICHD BiApi3HAeThCS HAa 5 - 10% BiA IIIBOBOTO

3Ha4YCHH:A, TO CJ'IiI[ BXXUTHU I[lﬁ IO BUABJICHHIO ITPUYXH ObOTO Ta KOPUT'YBAHHIO.
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CnoxueaHHA eHepril
o [KBTr/M? Tka.]

15

1 il 1 'Y
T 1 T 1 T 1 4

-20 -10 0 10

20 CepeaH. 30BH.
Temneparypa [°C]

Puc. 5.1.1.

5.2. ET-xpuBa no i micas EE 3axoaiB

ET-xpuBa 17151 icHytouoi OyAiBil OyIyeThCsl 3 ypaXyBaHHSIM KOHKPETHUX YMOB
eKCIUTyaTallii Ta pexuMy BUKOPUCTaHHA. SIKIIO yMOBH 3MIHIOIOTHCS B pe3yJbTaTi
eHeproe()eKTUBHUX 3aXO0/l1B, PEKOHCTPYKIIli, HOBUX MPOLEAYp €KCIUTyaTauli Ta iH., TO
ET-xpuBa ansa OyniBii Takox 3MiHUTHCS. Ha pucynky 5.2.1 moka3aHo THUIIOBI 3MIHH
ET-xpuBoi micns peanizaiiii eHeproe(peKTuBHUX 3aXO0/1B.

[Tepen BukopucranHsM HOBOI ET-kpuBoi mis 1101000BOTO / MIOTHXHEBOTO
E€HEPrOMOHITOPUHTY CIIJ peani3yBaTH BCl 3alUIaHOBaHI e€HEeproeeKTUBHI 3aXO0JIH,
BCTAHOBHUTH HOBI NPOLEAYPU €KCILTyaTallii, 3aBEpIIUTH BC1 BUIPOOYBAHHS 1 3/1a4y B
ekcrutyatariito. Tuibku B 11boMy Bumnajiky HoBa ET-kpuBa Oyae KOpEKTHO ONMUCYBaTU

CIIO’KMBAHHS €HEPrii B OymiBi.
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JHepronoTpebnenune
[kBTu/m2Hen]

Ho 33 meponpuaThin

Mocne 33 meponpUATUA

h 4

-20 -10 0 10 20
CpeaHnan Temnepatypa
HapyXHoro Boaayxa [ °C]

Puc. 5.2.1. Tunosi 3minu ET-kpuBoi micns peanizaiiii eHeproeeKTUBHUX 3aXO0/I1B

5.3. IIpoueaypu eHeproMOHITOPUHTY

[Iponienypu cuCTEMU EHEPrOMOHITOPUHTY, Oa3oBaHi Ha Mertomosiorii ET-
KpPHUBOi, TOBUHHI BUKOHYBAaTUCh B HACTYITHOMY MOPSAKY:
— 3HIMaiiTe mMoKa3u JMiYWiIbHUKA(iB) B OymiBii pa3 B A00y / TWXAEHb i
PO3paxoByITE MUTOMY BUTPATY €HEPTII;
— PpeecTpyiTe CepeIHIO 30BHIIIHIO TEMIIEPATYPY JJIs BIATIOBITHOTO MEPIOAY;
— HaHEeCiTh NMOKa3aHHs EHEProCIoKUBaHHs Oy iBii 3a 100y / TrokaeHb Ha ET-
Jiarpamy.
Binxunennss Big ET-kpuBoi BKa3ylOTh Ha HeECHpaBHE OOJIalHAHHA YU
HEMpaBWIbHY YCTAHOBKY IMapamMeTpiB pobotu. Ciijy MpoBECTH MEPEBIPKY 1 BUKOHATU
HEOOX1AHUN PEMOHT a0 HAJIAIITyBaHHS.

CnoxuBaHHA eHeprii
. [kBTr/im2TixA.] BTpaTu rapsiuoi Bogu?

15 |

-20 -10 0 10

20 CepefiH.30BH.
TemnepaTtypa [*C]

Puc. 5.3.1.
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5.4. BumiproBanHs Ta Bepudikauis (B & B)

dakTHYHY €KOHOMIIO TIPU peatizallii eHepro3oepiraroumx 3axoiB BU3HAYAIOTh
MOPIBHIOIOYH €HEPTrOCIOXKUBAaHHS OyAiBIl y 6a30BOMY Ta 3BITHOMY Iepioiax.

3axoau B & B BkitouaroTh B cebe yacTuHy abo BCl IepepaxoBaHi HUXKYE Jii:

— yCTaHOBKa, MOBIpKa Ta MOTOYHE 0OCTYrOBYBaHHS MPHIIAJiB OOJIKY;

— 30ip 1 mepeBipKa JaHUX;

— po3poOKa METOIIB PO3PAXYHKIB 1 IOMyCTUMHUX OIIHOK;

— pO3paxyHKH Ha OCHOBI OTPUMAHUX JaHUX MPU BUMIpax;

— CKJIaJIaHHS 3BITiB, 3a0€3MeYeHHsT SKOCTI Ta BepudiKallisi 3BITIB TPETHOIO

CTOPOHOIO.

ExoHOMISL BHU3HAYA€THCSA IUIAXOM TMOPIBHSAHHA BUMIPSHOIO CHOKMBAHHS
EHEPreTUYHUX pecypciB abo MOTYXKHOCTI JI0 1 MICIs peajizailii mporpamu, a TaKox
BHECCHHsI BIATIOBIIHMX KOPHWTYBaHb JUIsl TPUBEICHHS BHMIPSHUX 3HAYEHb 0
MOPIBHSTHUX YMOB.

[TopiBHSIHHSA CTOXUBaHHS a00 MOTPeOU B €HEPreTUYHHUX pecypcax A0 1 Micis
3MiH Ma€ BUKOHYBATHUCS 3 BUKOPUCTAHHIM 3araJIbHOTO PiBHSIHHS:

Exonomia = (Cnoxcusannsa aoo Ilonum na enepecemuuni pecypcu 6 6a3z060my
nepiooi) - (Cnosxcusannsn avo Ilonum na enepzemuuni pecypcu 6 36imHomy

nepiooi) £ Kopuzysannsn

TepMiH «KOpPUTYBaHHS)» B LbOMY pIBHSHHI BHUKOPUCTOBYETHCS ISl
nepepaxyHKy o0csriB 0a30BOTO CIOXXKHMBAaHHS EHEPreTUYHOTO pecypcy, BOAM abo
MOTY>KHOCTI JJ1s1 IPUBEAEHHS A0 OJHAKOBUX YMOB 13 3BITHUM IE€P1OIOM.
[Iporec mnanyBaHHs Ta 3BITHOCTI Tpo B & B moBHHHI BKJIIOYATH TaKi €TaIu:
— 30ip BIAMOBIAHMX JaHUX MPO CIOKWBAHHSI CHEPreTUYHUX PECYpPCIB 1
eKCIUTyaTallliHuX mapaMeTpiB 3a 0a30Bul mepiona 1 30epeeHHs iX TaKuM
YUHOM, 1100 BOHU OYyJIM JOCTYIHI B MalilOyTHHOMY;

— miaroroBka [Inany B & B;

— TMPOEKTYBaHHS, YCTaHOBKA, KaJllOpyBaHHS Ta BBEACHHA B EKCIUTyaTallilo

MEBHOTO BUMIPIOBAJIBHOTO 00J1aiHaHHs BimoBiAHO 10 [Inany B & B;
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— TICHS TOTO, SIK eHepro30epiraroue o0xaHaHHS BCTAHOBJIEHO, IPOBOAUTHCS
nepeBipka oOJagHaHHS 1 TpaBUJI HOro eKCIulyatamii Ha TpeAMeT ix
BIJIMOBIHOCTI 3aBJAaHHSAM MPOEKTY;

— 30ip JaHUX TPO CIOXKHBAHHS €HEPTeTUYHHX PECYpCIB 1 eKCIUTyaTalllitHIX
napaMmeTpax 3a 3BITHHI nepiof, BiamosiaHo 1o [Inany B & B;

— PpO3paxyHOK €KOHOMIi EHEPreTUYHUX PECypCiB B HATYpajJbHUX 1 TPOLIOBUX
OJIMHUIIAX, BinoBiaHO 110 [1nany B & B;

— 3BIT PO JOCITHYTY €KOHOMII0, BimoBiAHO a0 [Tnany B & B.

HeoOxinno BpaxoByBatu edextu B3aemoxii pizuux E33. Hampuxman, E33
1010 3HM>KEHHSI CIIOKMBAHHS €JIEKTPUYHOI €Heprii Ha LIl OCBITJICHHS MPU3BEE 10
3HIDKEHHS CIIOKMBAHHA €JIEKTPUYHOT €Heprii JUisi KOHAUIIOHYBaHHS (OXOJOKCHHS
noBiTpsi) Ta/abo 30iUIbIICHHIO TOTpeOa B omajeHHi. Taki €HepreTHuYHi MOTOKH
3a3BUYail CKJIAJHO BUMIPATH, NPOTE iX HEOOXITHO OIL[IHIOBAaTH pPO3pPaxXyHKOBHM
CIIOCOOOM.

ba3oBi BenmuuuHM N1 KOPUTYBaHb, HABEJICHI B PIBHSHHI BUIIE, TOBUHHI OyTH
obuuciieHi 3 (QI3UYHUX JAHUX, 10 JIETKO BHU3HAYAIOTHCS. MOXJIMBI JBa THUIIH
KOPUT'YBaHHS:

»  CranmapTHe KOPUTYBAaHHS — BUKOPHCTOBYETHCS IS OYIb-SIKUX (PaKTOPIB,
0 BHU3HAYAIOTh CHOXXKHBAaHHS EHEPreTHYHHUX PECypCiB, SKI  3MIHIOIOTHCS
nependavyBaHo MPOTITOM 3BITHOTO MEPiOAy, HAIPUKIIA, TAKUX SIK TIOTO/1A.

» HecrangaptHe KOpuUTyBaHHS — BHUKOPHCTOBYETHCA [Isl (PaKToOpiB, IO
BIUTMBAIOTh HA CIHOXKMBAaHHS EHEPreTUYHHUX PECypCiB, 3MiHA SKHUX 3a3BUYAil HE
OUIKY€ThCS, TaKUX SIK: 30UIbIICHHS, 3MEHIIIEHHSI PO3Mipy 00'€KTa, 3MiHA MPOEKTHHUX
XapaKTepUCTUK ab0 3MIHM B €KCIUTyaTallli BCTAHOBJICHOTO OOJIaJHAaHHS, 3MiHA
KUTBKOCTI BUPOOHMYHUX 3MIH Ha TWXKIEHb Tomo. [li ctaTtuuni (akTOopu MOBUHHI
BIJICJIIIKOBYBAaTHUCSI Ha BHUIIAJIOK 1X 3MIH TMPOTATOM BCHOTO 3BITHOTO TMEPIOY.
[TpuknanaMu CTaTUYHUX YHHHHKIB, K1 TOTPEOYIOTh HECTAaHAAPTHOTO KOPUTYBAHHIO,
MOXYTh CITY’)KUTH 3MIHU HACTYITHUX MapaMeTpiB:

— 0o0cCAr NpUMIIIEeHb, K1 00IrpiBatOTHCS 400 KOHIUIIOHYIOTHCS,

— KUIBKICTb 3MiH Yy JI€Hb;
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— XapaKTEepUCTHUKA OTOPODKYBATBHUX KOHCTPYKIM OymiBii (HOBa 130JISI1is,
BIKHA, JIBEP1, 3MiHA TepMETH3AIli1);

— KUIbKICTh, THI a00 MeEToJ BUKOPHCTaHHSA o0'ekTa Ta 0OJIaJHAHHS
KOPHUCTYBaueM;

— CTaHJApPTH CEPENOBUINA B TMPUMIMICHHI (HANPUKIA], PIiBHI OCBITICHHS,
TeMIIepaTypa, KpaTHICTh OBITPOOOMIHY);

— 3MiHa IIJILOBOTO NMpU3HAYeHHs a00 rpadika BUKOPHUCTAHHS 00'€KTa.

Tomy piBHSIHHS B O1JIbIII TOBHOMY BUTJISIII BUPAXKAETHCS SK:

Exonomia = (Cnoscueanns enepzemuynux pecypcie 6 0az080my nepiooi -
Cnosrcusanns enepzemuyHuX pecypcie 6 36imHomy nepiooi) = Cmanoapmmi

Kopuzysannsa + Hecmanoapmui kopuzyeanns
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6. OPTAHI3ALIA ITPOBEAEHHS EHEPTOMOHITOPUHIY

EnepromMoHiTOpyuHr B OymIBISAX TMPOBOASATH CHEINATICTH, SIKI MarTh
KBaJTi(piKaIlito SHEProayaAuTOpa ado CreliaJbHO HaBUYEHI 0COOM 3 YMclia TEXHIYHOTO
nepcoHay, 10 eKCIuTyaTye Oy IiBIi.

EnepromoniTopuHr B OyaiBIsX 3I1HCHIOETbCS Ha OCHOBI JloroBopy Ha
MIPOBEJICHHS eHEPTOMOHITOPUHTY, TPYAOBOI YIOJIH, HAKA3Y.

EHeproMoHITOPUHT IPOBOJUTECS B OYJMHKAX, OCHAILIEHUX: CUCTEMaMH OOJIIKY
TEIUIOBOi eHeprii, Ta/abo manuBa, JIYWIFHUKAMH BHUTPATH EJIEKTPUYHOI €Heprii,
BOAM, MpUJIaJaMH BUMIPIOBAHHS TEMIEPATypH 30BHIIIHBOTO MOBITPS ¥ MOBITpA
BCEpEIUHI TPUMIIICHb.

00086’a3Ku mexHIUHO20 nepconany 0yoieni:

— 3HATH NOKa3aHHS 30BHIITHHOTO 1 BHYTPIIIHHOTO TEPMOMETPIB.

— 3HATH MOKa3aHHS MpUiIaaiB O0JIKY ManvBa (MpU HASIBHOCTI), TEIJIOBOI Ta
enekTpuuHoi eHeprii, ['BIL.

— 3anoBHuTH (opmu, fAKI po3poOJEHI BIAAUIOM EHEPrOMEHEIKMEHTY
MYHIIIUTATITETY 200 KOHCAJITHHTOBOIO KOMIIAHIEIO.

— Ilepenatu 3aMOBHEHI bopmu y BIJUTLIT
CHEPTOMECHE/DKMEHTY / KOHCAJITHHTOBY ~ KOMITAHIIO JiII  TOJAJIBIIOTO  aHaNi3y
€HEeprocroXKUBaHHS.

[loBuHHa OyTH 3a0e3reyeHa IMoJCHHA / MOTH)KHEBA PEECTpAIlisl BUTPATH
eHeprii Ta BOJU B YITKO MEBHUM yac.

06086’a3ku eHepzomeneoHcepy MyHiyunanimemy | koncarmunzogor
KomMnauii:

— IloGynyBatu rpadik 3ameXHOCTI CIIOXUBAHHS EHEPrii BiJl TeMIepaTypu
30BHIIIHBOTO MOBITPs (po3paxynkoBa ET-kpusa).

— Bukonatu po3paxyHOK 3arajpbHOTO €HEpProCHOXXMBaHHSI KBT-rom 3a
100y / THXKIEHb.

— BUKOHATH PO3PAaXyHOK ITHTOMOTO EHEProcrnoxuBaHus (KBr-rom/m”) 3a

100y / THXKJIeHb.
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— Hanectu na ET-kpuBy maHi m0q0 OHUTOMOTO EHEPrOCIOXHBAHHS B
3aJIe)KHOCTI Bil CepeAHBbOi 3a THXKACHb TeMIepaTypu 30BHIIIHBOTO MOBITps. Ha
TOPU30HTAJIBHIN OCI BIJIKJIAJIA€THCSL CEPE/IHS 30BHIIIHA TEMIIEpaTypa 3a THXKJEHb, Ha
BEPTHUKAIbHIN — CIIOKUBAHHS €HEPrii Ha OJIMHUIIIO OMATIOBAIBHOT TUIOTIL.

— Ilpoanani3zyBaTu MOTOYHY CUTYAIIiIO.

— V¥V pa3i nomitHux BinxwieHb (monan 10%) na ET-kpuBiit HeoOXimHO
BUSBUTH MPUYUHH, M0 1X BHUKIMKaIW. KonuBaHHS, BUKJIMKAHI 3MIHAMH COHSYHOI
pamiartii, BITpy, HABaHT)KCHHS CIIOKWBAYiB Ha MOTPEOU Tapsdoro BOJOTOCTAYaHHS,
SK TIpaBUJIO, 3HAXOMAThCS B AiamazoHi 5 - 10%. Bigxwienns va ET-xpuBiii monan
10% Bka3yroTh Ha HeCHpaBHUI cTaH o0OJaJHaHHA a00 TMOPYIIEHHS MNapaMeTpiB
HaJTAIITyBaHHS.

— ¥V nucbMoBiM ¢opMi MOBIIOMUTU BJIACHMKA OY[IBIII MPO BIIXHWJICHHS Ha
ET-piarpami.

— Orpumatu BIANOBIAHY 1H(POPMALI B MUCbMOBOMY BHUIJISZI MPO BXKHTI
3aXO0/H 1 IaTH YCYHEHHSI PUYMH, 1110 BUKIMKAIIN BIIXUICHHS.

— Bigo6Gpa3zutu orpumany iHdopMmaIio |y IIOMICSYHOMY 3BITI 3
€HEPrOMOHITOPUHTY.

Hopaook i hopma naoanus 36imy 3 eHEP2OMOHIMOPUHZY

Ha mijictaBi 1aHux 1Mo eHeprocrnoKMBaHHIO MIATOTYBATH 3BIT MPO CHOKUBAHHS
eHeprii 3a MicAllb. 3BIT CKJIQJA€ThCs MIOMIcALs. BiH TOBMHEH MICTUTH TaKy
iH(pOopMaIriio:

— pe3roMe JJIs KEPIBHOTO CKJIay MYHIIUTIATITETY;

— JIaHl [0 €eHePrOoCHOKUBAHHIO 32 MICSIIb B HATYpaIbHOMY BUPAXKEHHI;

— JIaHl [0 €HeProCHOKMBAHHIO 32 MICSIlb Y TPOIIIOBOMY BUPaXKEHH;

— pe3yJbTaTH aHaJI3y JaHUX M0 €HEProCOKUBAHHIO 3@ TOTOYHUHN MICSIb;

— TOpPIBHSUIbHA OI[IHKA PEaJbHOTO EHEPrOCIOXHMBAHHS 3 PO3PaXyHKOBHUMHU

TaHUMU;
— PEKOMEHJI0OBaHi 3ax0/M MpHu BiAXwieHHsX Ha ET-miarpami;
— po3poOKa Ta TUIaHYBaHHS 3aXOMIB sl OUTBIT €(PEeKTUBHOTO BUKOPHUCTAHHS

€HEeprii.
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3a miACyMKaMU POKY CKJIQJA€TbCA PIYHUNA 3BIT 3 €HEPrOMOHITOPHHIY, IO
MICTUTh HACTYIHY 1H(OpMaIIifo:
— pe3toMe I KePIBHOTO CKJIaay MYHIITUTIATITETY;
— JIaHl M0 €HepProCIOKUBAHHIO 32 PIK Y HATYPaJIbHOMY BUPAKEHHI;
— JIaHl O €HeProCIOKUBAHHIO 32 PIK Y TPOIIOBOMY BHUPaKEHHI;
— ET-nmiarpama;
— TMOpPIBHSJIbHA OIlIHKA PEabHOTO EHEPTrOCIOKUBAHHS 3 PO3PaXyHKOBHUMHU
JTAHUMU;

— pe3yNbTaTH aHaJi3y JaHUX M0 €HEProCIOXKUBAHHIO 32 PIK;

— 3BIT NOpPO peani3oBaHl 3ax0au s OulbIl €(EKTUBHOTO BHKOPUCTAHHS
EHEeprii.

Micaunuii Ta PiuHMI 3BITM 3 €HEPrOMOHITOPHHIY HaIpaBISIOTHCS IS
1H(OpMYBaHHS Ta pO3MJISIAY KEPIBHOTO CKJIAly MYHILIUIATITETY.

Incmpymenmu enepzomonimopunzy.

Jlns 3a0e3nedeHHs] €(heKTUBHOTO MOHITOPUHIY Ha BCIX MOTO PIBHSIX MOBUHHI
OyTH HaJjaH1 IHCTPYMEHTH JIJIsl BUKOHABIIIB.

Ha piBHi OyniBenb TakuMU IHCTpyMEHTamMu € (GOpMU  peecTparii
€HEeproCIOKUBAHHS Ta TEMIIEPATypH.

Ha piBHI eHeproMeHemkepiB MiCTa PEKOMEHJOBAaHO KOPHUCTYBATHUCS
€NeKTpOHHUMH TabmuisiMu  Microsoft Excel Ta BiANOBIAHMMHM HPOrpaMHUMU
IPOYKTaMHU.

B  saxocti  mpukiaaiB  IHCTPYMEHTIB  JIJIi  €HEPrOMOHITOPUHTY  Ta
€HeproIjaHyBaHHS MO)KHA BUIUTH:

» IlporpamMHHMil TPOAYKT, PO3poOJieHUH HOpPBE3bKOK KoMmraHiero «ENSIDy.
[Tporpama mae Ha3By «Municipal Energy Efficiency Planning: Municipal Energy
Consumption Database» (MyHniyunanvne nianyeanms eumepzoepexmugHocmi: Oaza
OAHUX WOO0 €eHEePeOCNONCUBAHHS MYHIYyunaibHux o6 ’ekmig). baza maHUX MICTHTH
1H(pOopMaIiI0 TPO EHEPrOCIOKUBAHHS OCHOBHUX CEKTOPIB, IHAUBIAYaTbHUX O0'€KTIB,
BUJIIB EHEPrOHOCIIB, a TaKOX JaHl [0 EeHEeProBUTpaTax Ta IX YacTKU B
MyHiunaasHoMy OroxeTi. [Iporpama po3pobiiena Jyisi OXOIUIEHHST MYHIITUTIATBHUX

OyJliBesb 1 CHCTEM BYJIMYHOTO OCBITJIEHHSI. OCHOBHE 3aCTOCYBaHHS 0a3u JIaHUX
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— 3arajJbHHUNA OTJISA MyHIUNAIBHUX OyliBEIb;

— TIOCTIHE OHOBJIEHHS IaHUX MPO CTaH Oy/AiBElb;

— TOCTifiHE OHOBJICHHS JaHUX MPO €HEPrOCIOXUBaHHS / BUTpaTaXx;

— BHUPOOHMIITBO 3BITIB MPO CTaH CIIPaB,

— BUOIp IpiopUTETIB — BII0Ip OYyIIBEIb I €HEProe(EKTUBHUX MPOECKTIB.

BOynoBani reHeparopu 3BITIB BHAAIOTH 3BITH B TaOIMYHOMY 1 TpadiyHOMY
BUIJISIAIL 1 IO3BOJISIFOTh €KCIIOPTYBATH 111 3BITH Y hopmaTax MS Excel 1 MS Word.

» Ilporpamuuii nmpomykrt, po3poOjcHUN HOPBE3bKOI KommaHiero «ENSI».
[Iporpama wmae Ha3By «ENSI® Energy Monitor» Ta BHUKOPUCTOBYETBCSA SIK
IHCTPYMEHT B CUCTEMI €HEPTOMOHITOPUHTY OyI1BEJIb.

» Ilporpamumii mpoayKT, po3pobrneHuii kommanieo [T-MenemkMeHT.
[Iporpama wmae Ha3By «Enepeonnam». «EHepromian» — 1€ cepii NpOrpaMHUX
MPOJYKTIB /It MOHITOPUHTY, aHAITi3y Ta MPEJICTABICHHS JIaHUX I10JI0 BUKOPUCTAHHS
pecypciB eHeprii, BOJU, KOILITIB Y TPOMAJICBKUX Oy IIBISX

»  Ilporpamumuii mpoayKT, po3pobieHuii kommnanieo «®Diaty». [Iporpama mae
Ha3By «E0una iHghopmayitina cucmema e-MOHIMOPUHY CNOHCUBAHHS eHepeemMUUHUX
pecypcis 06’ ekmamu 01004cemHoi cghepu» Ta BUKOPUCTOBYETHCS SIK THCTPYMEHTapii
B CUCTEMI EHEPTOMOHITOPUHTY OyIiBEb.

» Ilporpamumii npomykr «Display» po3moBCIOMKY€eThCSI Ta HIMPOKO
BUKOPUCTOBYEThCSI B YKpaini Acormiamieto «EneproedextuBHi Micta YipaiHuy.
[Iporpamuuii mpoaykt «Display» € 1HCTpyMEHTOM y BIPOBAJKEHHI CTPAaTET14yHOI
METH IIOAO0 PO3BUTKY €(PEKTUBHUX CHUCTEM YIPaBIIHHS MPOIECAMH BHKOPUCTAHHS
EHEPropecypciB y MicTax Ha OCHOBI CY4YacCHHMX METOJIB MOHITOPUHTY, aHAII3y,

MJIAHYBAHHS Ta KOHTPOJIIO EHEPTeTUYHUX 00’ EKTIB.

24



7. IPUKJIA/IN

7.1. lIpuknan 1. ITpoueaypa MOHITOPUHTY

B OyniBi 3I1HCHEHO peaizariito eHeproe(peKTUBHUX 3aXO0/I1B.
Enepromenemxep mae ET-kpuBy, sika BigoOpakae CHOKMBaHHSI eHeprii OyaiBiiero
MICTs BIPOBAHKCHHS BCHOTO KOMIUICKCY 3aIlpPOIIOHOBAHUX EHEProeeKTHBHUX

3aX0/I1B.

I I |

OfAscTs NOCTPOSHMA

Motpetnenue (KBTY/M . Heaen.)

Hapy#Han remneparypa (°C)

Puc. 7.1.1. ET-xpuBa

[Iponienypu cHCTEMH EHEPrOMOHITOpHMHTY, Oa3zoBaHi Ha Meromosorii ET-
KpWBOi, TOBUHHI BUKOHYBATHCh B HACTYITHOMY TIOPSIKY:
— 30ip TmMOKa3iB  JIYMAJIBHUKIB  €HEPrOCIOXKMBAaHHA 1  BUMIpPIOBAYiB
TEeMIIepaTypH, JJI1 PO3PAXYHKIB,;
— U1 KOKHO1 OyJiBJII MOBUHHI TOTYBAaTUCh (OpMH AJid 300py NMOKa3HUKIB
JTYWIBHUKIB €HEPTOCIIOKUBAHHS 1 BUMIPIOBAUiB TEMIIEPATYPH, a TAKOXK JIJIS

po3paxyHKiB (Tabmurs 7.1.1).
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Tadomums 7.1.1

Enepromonitopunr — IlokasHuku

JIOMIKITEHUM HaBYAIbHUH

bynisns
3aKJa
Jlata 16.02.2015 | 23.02.2015
Yac 10:00 09:00
["oMHU 3 MOMEHTY OCTaHHIX MOKa3iB [To/] 168 167
IHoka3HukH
CepeHs 30BHIIIHS TEMITEpaTypa °C -5 -5
JIIYUIBHUK TETJIOBOT €Hepril KBT-roq/TmxneHn 101333 111 500
JIIYMIIBHAK €NeKTPUIHOI eHepTii KBT-T01/THXKICHD 14656 15266
Enepromonitopunr — TukHeBi po3paxyHKu

Cepens 30BHIIIHS Temnepatypa, [°C] -5
TpusanicTts nepioay, [rox] 167
TrxaeHb 9

: JliunIpHUK

JliunnpHUK "
. €JEKTPUYHOI1 Cywma,
TETIOBOI €Heprii,
eHeprii, kBT-ron
KBT-rO1
KkBT-TOI
Hokas  meoro 111500 15266
THKHS
[Toka3zu MuHyII0TO 101333 14656
THKHS
Piznuns 10167 610 10777
. CxopuroBane 3a | OmnanaroBajibHa [Tutome
Bumipsue D

nepiof 1 (11F:] €HEProCIOKUBAHHS
Bceroro | kBt-ron 2

KBT-TOI M kBT1-ron/m? THK1eHn

10777 10841 2300 4.7

*  KopecysanHs eHepeoCnodcuéants HeoOXiOHO Nposooumu y 6unaoxy, sSKuo
QiKCcyB8aHHA NOKA3HUKIG JIUUTbHUKIE 8100)10Cb 3 0)Y0b AKUX NPUYUH HE 8 MOU CaMUlL
yac, abo, Hanpuk1ao, AKuwo 6y0b AKA 3 eHep2ocuUcmem He NPayre8aild NOGHUL nepioo.

Ha ET-giarpamy noBuHHI HaHOCUTHCH -5°C Ta 4,7 kBT-r01/M? TUXKICHb
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MoTpedneHue (KBTulM®Henen.)

N

HapyxHaa temneparypa ("C)

Ananiz enepeocnoxicusanHsi.

HopmaTuBHUI MOKAa3HMK NUTOMOIO €HEPrOCHOKMBAHHSI IIPU  CEpEaHIM
30BHIIIHI{T Temmeparypi 30BHimHbOro mosirps -5°C, ET-giarpami, ckiamae 4,5
kBT-ron/M? TiokaeHs.  DakTHUHUN TOKAa3HUK MUTOMOTO €HEPTOCIOXHBAHHS TIPH
cepenHiii 30BHINIHIA Temmeparypi 3oBHimHBOro mositps -5°C ckmamae 4,7
kBT-rog/m? Tiknens. BinxunenHs ckmagae 4%, 110 HE BHUXOAHWTH 332 PaMKH
MPUITYCTUMUX BigxuiieHb B 5 — 10%.

Posrnsimemo cutyaniro 31 3HAYHUM BIAXHJICHHAM (PAKTUYHOTO TIOKa3HHUKA
MUTOMOTO  €HEPrOCIOXMBAHHS  BiJi HOPMATHBHOTO TMOKA3HWKA  IHMTOMOTO
€HEepProCIOKUBAHHS.

Excrmyaramiiinuii  mepcoHanm  3apeecTpyBaB  CIOKMBAaHHS — €HEprii B
8 kB1-roi/M? THKIIEHb TIPU CepeiHIN 30BHINIHIN Temmepatypi -5°C. BigxuieHHs Bia

ET-xpuBoi cknano 3,5 kBT-ro/m? THXKIeHb
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/}

N 7= 3,3 kBT*roa/tv

XAeHb

Novpe&nenne (KBl Hegen.)
A

HapywHan remneparypa (°C)

[Ticns mnpoBeneHHs aHalizy pOOOTH I1HXXEHEPHUX CHCTeM OyaiBm Oyso
BUSBIICHO, [0 aBTOMAaTHYHA CHUCTEMa PETYJIIOBAHHS iHIAWBIAYaJIbHOTO TEIJIOBOTO

IIyHKTY HECIIpaBHA, B PE3yJIbTaTl YOrO HE 31MCHIOETHCS 3HMKEHHSI TEMIIEpaTypy B

HIYHUI Yac.

Mo>kHa po3paxyBaTy BapTICTh TAKOTO BIIXUJICHHS:

— KOHJHWIHoBaHa muroma Oyaim — 2 300
— 1iHa eHeprii — 1,43 rpu./kBT-rog;

— JI0JJaTKOB1 BUTPATHU:

3,3 kBt-ron/m? Txaens 2 300 m* 1,43 rpa./xkBT-Trog = 10 854 rpH./THXICH
3aBISKM WMIOTMXKHEBIM CUCTEMI E€HEPrOMOHITOPUHTY ISl HECHpaBHICTH Oyia
BUSBJICHA W YCyHYTa BChOTO 4Yepe3 TWxAeHb. Skmo 6 y OymiBiai HE MPOBOIUBCS

IIOTHKHEBUI €HEPrOMOHITOPUHT, TO HECHPABHICTh MOryia O OyTH BHSBJIEHA TIIBKH

MIpU HACTYMHIN periiaMeHTHux pobdotax. SAkiio 6

To Oynmo O BrpayeHo 86832 rpH. (Ha TpoTsA3l 8§ THXKHIB BTPAYaIOCh IO

10 854 rpH./THXICHB).
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7.2. llpukaan 2. MOHITOPUHT eKOHOMII eHepreTHYHUX Ta piHAHCOBUX pecypciB
OCHOBHMM  TOKa3HMKOM  €(EKTUBHOCTI  BIPOBAKEHHS  3aXOlIB 3
€HEepro30epeKeHHs € €KOHOMIsI EHEPreTUUHUX PECYPCIB 3a ONAIIOBAIbHUM Mepio] B

['kai Ta rpH., IKa PO3paxoBYETHCS 32 (HOPMYIIOI0:

Ex, = Q" —Qpr, (7.2.1)

Fﬂ HOpM .

. paxm _ ~ypaxm
He- anug _Qo I_,ﬂ(/][mm 1

Q% — (paKTHUHE TETUIOCIIOKUBAHHS ONATIOBAIBHOTO Tepiony, ['kai;
TP — kimeKicTh rpamycoaio 6a30Boro mepiory
daxt . . . .
O™ — rpagyconobu, po3paxoBaHi Mo (pakTHUYHIK TeMIepaTypi 30BHIIIHEOTO

MOBITPS 32 BIAMOBIAHUYN niepioa (100a, HEAIsI, MICALIb).

['pagyconodu po3paxoByOTECS 32 (HOPMYIOIO:
T = (TP - T ,ap)-D, (7.2.2)

me:  TJ%™ — daktudna KigbKicTh rpamxycomio;

TP, — HOpPMATMBHA TEMIIEpaTypa IOBITPS yCEPEAWHI ONAIIOBAILHOTO
npuMitieHss, °C;

T*,ap — baKTHUHA CepenHbOI000BA TeMIIEpaTypa 30BHIIIHBOTO NOBITps, °C;

D — uncino 116 y po3paxyHKOBOMY TEPIO/II.

Hanpuxnao:

O06’exT: OyaiBis AuTA40ro JOMKUILHOTO 3aKJIaly

Q%> — 06a30Be TEIUIOCIIOKMBAHHS 32 ONaTIOBAILHUN Tiepion ckimanae 380 ['kai

TP.. — HOpPMATHBHA TEMIEpaTypa IIOBITPSA yCEPEIMHI OIAIIOBAILHOTO
npuminieHHs, 22°C

Thwap — HOPMATHBHA CEPENHBOJO00BA TEMIIEpPATypa 30BHIIIHBOIO MOBITPS, -
0,2°C

T,ap — bakTHUHA CepenHbO1000Ba TeMIIepaTypa 30BHIIIHbOr0 MoBiTps, 0,3°C

D — gyucno ni6 y 6azoBomy miepiozi 172
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QZ« — (haKTUYHE TETUIOCTIOKUBAHHS 3a OMaOBaIbHUI mepiof ckiaaaae 200
['kau.
ra*™ =(22-(-0,2))*172 = 3818,4 rpamycouio
% = (22-0,3)*172 = 3732,4 rpagyconi6

HOpM
Qe = Qi LA _ 00% 38182 _ 204 rcan
v e 3732,4

Ex, = Q" — Qe =380 — 204 =176 xan
dinaHCcOBa €KOHOMIS BiJl BIPOBAKEHHS 3aXO/IB BU3HAYAETHCS MHOKCHHSIM

€KOHOMI1 TEIJIOBOI eHepTii Ha BIAMOBIIHHMA Tapud.
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