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SUBSTANTIATION OF THE ENVIRONMENTAL AND ENERGY
APPROACH OF IMPROVEMENT OF TECHNOLOGICAL REGULATIONS
OF WATER TREATMENT SYSTEMS

Shtepa V., Plyatsuk L., Ablieieva 1., Hurets L., Sherstiuk M., Ponomarenko R.

06 ’ekmom 00CNIOIAHCEHHS € eKOI02IUHA Oe3neKa cnopyo OYUWEeHHS CMIYHUX 800
npu MIHIMI3ayii pecypcosumpam HA peanizayilo mexHoI02IUHUX NPOYeci6 BUOAIeHH S
3a0pyoHnIosavie i3 cmokie. IcHyromv axmopu, AKi KOMNIEKCHO CMBOPHNb
nepeoymosu wooo HeepeKmueHoCcmi OiIbHOCMI 13 NIOMPUMAHHS eKONO2IYHOT
MexXHIUH020 pe2yi08anHts. [0 maKux YUHHUKIE 8IOHOCAMbCA:

— BIOCYmHICb ) pPedcUMi  peanbHo20 Yacy nosHomu iHgopmayii w000
KOHKpEmH020  KOMOIHOBAHO20 — Npoyecy  B80000UUUIeHHS,  CKIAOHICMb 1020
A0eKB8AMHO20 OOCNIONCEHHS HABIMD ) IAOOPAMOPHUX YMOBAX,

— gi0cymHicmb i/ab0 HU3bKI MOYHICMb MA WEUOKOOIS CYYACHUX MEXHIYHUX
3aco0i8 6UMIPI08AHb CKAAOY B0OHUX PO3UUHIB, OCODIUBO Y NPOMUCTOBUX YMOBAX.

Vcynenns ennusy necamusHux YUHHUKIE 00CA2AEMbCA ULTAXOM YOOCKOHAIHHS]
HAYKOBO-MeOpeMmuyHUX 3aca0 CMEOPEHHSI MEXHON02IUHUX De2laMeHmie Cnopyo
OUUUeHHS CMIYHUX 800 NPU NIOBUWEHHI eKOJI02IUHOI be3neKu NPOMUCIO8UX 00 €Kkmia
3 YPaxyB8aHHAM GUMO2 3MEHUWIEHHs pecypcosumpam 32I0H0 KOHYenyii cummesy
cucmem eKoJ02IYH020 MEHEeOHCMEHM).

Ob61pyHmosano ma aHANMUYHO OMPUMAHO EKON020-eHEPLeMUYHULL  Kpumepiti
OYIHKU ~(DYHKYIOHYBAHHA CHOPYO OUUWEHHS CMIYHUX 800. AHaniz pe3yiomamis
BUPOOHUY020 BNPOBAONCEHHS. 00360IUE KOHCMAMY8AMU, WO eKOJI020-eHePeemUYHULL
Kpumepiti, IKULL NOKAa3ye NUMoMmi eHep2o3ampamu 0715 3a0e3ne4eHHsl eKoN02iuHOoi be3nexku
80000YULEHHS, NPULIHAMHO 3ACMOCO8Y8AMU NPU HANAWIMYBAHHI NPOMUCTIOBUX CUCTEM
B0000YULEHHS. MA CMBOPEHHI IX MexHOoNo2iuHUX peanamenmis. I[Ipomseom micays
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BUPOOHUYUX QOCTIONHCEHb 3HAYEHHS €KON020-EHEPLeMUUHO20 KPUMEDPIIO MAU GIOXUTIEHHS]
68i0 3a0anoco Ha £3,4 %, wo € mexHoN02TUHO NPUUHAMHUM NOKA3HUKOM.

Yoockonanena Konyenyis nocmamo6ku iHmMe2po8aHux yineu O0CACHEHHs.
€KON02TYHO 0e3neyH020 B0008108COCeHHS 32I0HO MIJNCHAPOOHUX CUCMeEM OYIHKU
AKOCMI YNPAGIIHHA NIONPUEMCINBAMU HA OCHOBI €KON020-eHep2emuyHo20 Kpumepir
cmeopioe nepedymosu ona ompumanusa cepmughixamy ISO 14001. Bnpoeadoicenns
cucmem eKoJ02iUH020 MEHeOHCMEeHMY 3a6e3nedums:

— BHUXICEHHsl (DIHaHCO8UX UMPAMU 3a PAXYHOK eKOHOMIL NPUPOOHUX pecypcie i
3MEHUEHHS WMPAaHUX canKyiu;

— 3DOCMAaHHAL  NPUOYMKY  3A805IKU  NOMEHYIUHIU  peanizayii  noemopHO20
BUKOPUCMAHHS B00OHUX PeCypCis.

KiarwouoBi cioBa: ouwuwenus cmiunux 600, GudaienHs 3a0pyOHIO8aUIs,
eKO0JI02IUHO be3neune 80008i08e0eHH, eKONOIUHUL MEHEONCMEHM.

O0vbeKmom ucciedo8anusi AGIAemMcst IKON02UYecKas 6€30nacHOCHb COOPYHCEHUL
OUUCIKU CMOYHBIX 600 NPU MUHUMUBAYUU Pecypco3ampam HA pearu3ayuio
MeXHON02UYeCKUX Npoyecco8 yoajeHus 3aecpszuumenei co cmokos. Cywecmsyrom
Gdaxmopwvi, Komopwvie KOMNIEKCHO CO30ar0m NpeonocubliKu 0/l HedhpexmusHocmu
O0esIMeIbHOCMU N0 NOOOEPHCAHUIO IKOJIOSUHECKOU Oe30NACHOCMU CUCMEM OYUCTKU
CMOYHBIX 600, A COOMBENCMECHHO, U CAONCHOCIU Peantu3ayuu uUx mexHu4yecko2o
peeynuposanusi. K maxum ¢paxmopam omuocames:

—omcymcmeue 8 pedcume peanrbHo20 8peMeHu  NOJHOMbL  UHGopmayuu
OMHOCUMENbHO ~ KOHKDEMHO20 — KOMOUHUPOBAHHO2O — Npoyecca  80000HUCHKU,
CILOHCHOCMb €20 A0eK8AMHO20 UCCAe008AHUSL 0adice 8 1AO0PAMOPHBIX VCI0BUSX,

— omcymcmeue u/unu Hu3Kue mMoyHOCmb U Oblcmpooelcmeue CO8PEeMeHHbIX
MEXHUYECKUX CpeOCm8 UBMePeHUll COCMAaBa B0OHbIX PACMBOPO8, O0COOEHHO 8
NPOMBIULIEHHBIX ) CIOBUSIX.

Yempanenue  enuanus  necamuéuvix  hakmopog  docmueaemcs  nymem
COBEPULEHCMBOBAHUSL  HAYYHO-MEOPEMUUECKUX OCHO8 CO30aHUSL MEXHOJI0SUYECKUX
De2NAMEHMOB COOPYIHCEHUL OUUCMKU CIMOYHBIX 800 NPU NOBLILUEHUU IKOJIOSUYECKOLL
bezonacHocmu NPOMBIULIEHHVIX 00bEKMOo8 ¢ Yuemom mpeOosaHull yMeHbULeHUS
pecypcosampam — CO2NACHO  KOHUENyuu  CUHmesa  CUCmem  IKOA02UUECKO20
MeHeoicMenma.

O0O0CHOBAHO U AHATUMUYECKU NOJYHEHO 3IKOJI020-IHEPemUdecKull Kpumeputl
OYeHKU  (DYHKYUOHUPOBAHUS ~ COOPYICEHUL  OYUCMKU  CMOYHBIX 800. Ananu3z
pe3yIbmamos NpouzB00CmMEeHH020 GHeOPeHUsT NO360JUL KOHCIMAMUpPO8ams, 4mo
9KOJI020-9HEePeemUu4ecKull Kpumeputl, NOKA3bl8aroujull yYOeivHble IHepeo3ampamol OJis
obecneyerus dK0N02U4eCKOl Oe30NACHOCMU 80000UYUCMKY, NPUEMIEMO NPUMEHSMD
npu  HACMpOUKe NPOMBIUMIECHHBIX — CUCMEM  B0000YUCKU U  CO30AHUU  UX
MexXHONo2UYeCKUX  peelamenmos. B meuenue mecsaya  npouzso0cmeeHHbIX
UCCIe008AHULL 3HAUEHUS IKON020-IHEPLEeMUUECKO20 KPUMepUusi UMeau OMKIOHEeHUs OM
3a0anH020 Ha £3,4 %, umo s611emcs mexHoI02UYECKU NPUEMAEMBIM NOKA3AMeNeM.

Vcosepuiencmeosannas rouyenyus NOCMAHOBKU UHMESPUPOBAHHLIX Yeell
00CMUICEHUS. IKOJI02UYeCKU be30nacrHoco 680000MEe0eHUs. CO2IACHO
MENCOYHAPOOHBIM CUCMEMAM OYeHKU Kayecmea YNpasieHus Npeonpusimusimu Ha
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OCHOB€E IKOJI020-IHEP2EMUUECKO20 Kpumepus co30aem npeonocvbliKU 07 NOTY4eHUs.
cepmuguxama ISO 14001. Buedpenue cucmem 5>KOJIOSUYECKO20 MEHEOICMEHMA
obecneyum:

— CHUDICeHUe UHAHCOBLIX PACX00bl 3a Cuem IKOHOMUU NPUPOOHBIX Pecypcos U
VMeHbULeHUS] WMPAQHBIX CaHKYULL,

—pocm  npubsiiu  O1a200apsi  NOMEHYUANbHOU — peanusayuu  NO8MOopPHO20
UCNOJIb30BAHUSL BOOHBIX PECYPCO8.

KiroueBble cioBa: ouwucmka cmouHvlx 600, yoalenue 3azpsA3Humenel,
9KON02UYEeCKU 6e30nacHoe 80000mMeedeHUe, IKON02UYECKUL MEHEOIHCMEHN.

1. Beryn

PoboTa 06agHaHHs BOIOOYHINEHHS IPYHTY€ETHCS Ha pealtizallii TeXHOJIOTTYHOTO
pernamenty (TP) — HOpMaTHBHOTO JOKYMEHTY BHYTPIIIHBOTO KOpHCTyBaHHS [1, 2],
SAKUW BIAHOCUTBCS JO CHCTEMH TEXHOJOTIYHOI JOKyMmeHTalii (€IUHOi CHCTeMH
TexHoJsoriuHoi jgokymenTanii (€CTJl)), sxa, B CBOIO 4Yepry, BXOJIUTh JO CKJIaay
€1MHOT CUCTEMU TeXHOJIOT14HO1 miaroroBku BupooHuirea (ECTIIB) [3].

TexHonOTIYHUM perjaMeHT MOBUHEH CIPUSITH MPOTIKAHHIO MPOIECIB HAEHKHOI
(3arIaHOBaHOT) SIKOCTI 3 MiHIMAJIbHOIKO BUTPATOI0 BUKOPUCTOBYBAaHUX pecypciB. [Ipu
[[bOMY BIH TOBHHEH CIPHUSTH JOCSITHEHHIO ONTHUMAJIbHUX TEXHIKO-€KOHOMIYHHUX
MOKa3HUKIB BUPOOHUIITBA, pETyJIOBaTH YMOBU BUPOOHMYMX TMPOIIECIB  Ta
ekcrutyaraiii BupoOHuUIITBa B 1UIOMYy [3]. OOOB’A3KOBICTb HAsBHOCTI TaKOIO
JOKYMEHTY Ha 00’€KTaX BOJIOBIABEJCHHS, KyAW BXOJATh 1 OOJaJHAHHS
BOJIOOYHIIICHHS, TTepeadaueHo ynHHUM Hakazom JlepkaBHOTO KOMITETYy YKpaiHd 110
KUTIOBO-KOMyHaiabHOMY rocnoaapctBy Ne 30 Big 05.07.1995p. YV KoOHTEKcTI
TEXHIYHOTO PETYIIOBAHHSI CHCTEM BOJOOYMIICHHS TEXHOJOTIYHUNA pETJaMeHT —
000B'sI3K0OBa yMOBa 0Oe3nepeOiiHOro (PyHKIIOHYBaHHS KOMIUIEKCY BOJOOYHUCHOTO
oOnmagHaHHS 13 OOOB’SI3KOBUM BHUKOHAHHSM YMOB €KOJIOTIYHOT O€3MeKu Mpu
MiHIMi3alii pecypcoButpar. PazoM 13 TUM Ha BHUpPOOHMYHUX OO0 ’€KTax ICHYIOTh
(dbakTOpu, KOTpl CUCTEMAaTHYHO HETaTUBHO BILIMBAIOTh HAa BUKOHAHHS 3a3HAYEHUX
YMOB: HEIOCTaTHS HOMEHKJATypa BHUMIPIOIOUMX MPHUCTPOIB, TMOTEHIIHHA JIis
Hernepen0auyyBaHUX YAHHUKIB MIPUPOHOTO Ta TEXHOTEHHOTO XapaKTepy.

[Ipu oMy He JOCTaTHBO 00’ €KTHO-Opi€EHTOBaHI TP MOXyThb MPHU3BECTH 10
HEAKICHOTO (DYHKITIOHYBaHHS OYHMCHHX CHOpPYA 1, BIAMOBIAHO, 10 3a0pyIHEHHS
HABKOJIMIIIHBOTO MPUPOJHOTO CEPETOBUIIIA.

Came TOMy aKTyaJbHUM € CTBOPEHHSI Ta BIPOBAKEHHS HOBHUX IMIJAXOIIB IIOAO
YIOCKOHAJICHHSI CTBOPEHHS Ta HoTpuMaHHsA TP ouncHHUX criopyi.

2. O0’eKT A0CTaiIAKEHHS TA HOT0 TEXHOJIOTIYHMI ayuT

06’exkm OocniodceHHss — €KOJIOTTYHA Oe3MeKa CHOpYyA OYMILEHHS CTIYHUX BOJ
Py MIHIMI3AIll pecypCOBUTPAT Ha peasizailiio TEXHOJIOTIYHUX MPOIIECIB BUIAICHHS
3a0pyIHIOBAYIB 13 CTOKIB.

3rimno 13 3akoHoM Ykpainm «IIpo TexHIUHI periiaMeHTH Ta OIHKY
BIIMOBITHOCTI» [4] BU3HAYEHOIO BUMOIOIO 00’€KTa SBIISIETHCS 3asBIICHA MOTpeda 4u
OUIKYBaHHS, sKI 3a(iKCOBaHI B TEXHIYHHX periiaMeHTaX, CTaHJapTaX, TEXHIYHUX
cnerudikamigx abo y iHmui crnocid. PazoM i3 TUM 00’€KTOM BiAMIOBITHOCTI €
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KOHKpPETHHI Martepian, TMpOMYKIlisA, YCTaHOBKA, TMpOIEC, IMOCIyra, CUCTEMa,
BIJIMOBIAHO, TAKOMY BU3HAYEHHIO BIJIMOBIIAIOTH 1 CIIOPYAM OYMINECHHS CTIYHMX BOJ
(COCB). OTxe, CTOCOBHO HUX MOTPIOHO peani3oByBaTH BUMPOOYBaHHS (BU3ZHAUCHHS
XapaKTepUCTUK OO0 ’€KTa OI[IHKK) Ta BCTAaHOBJIIOBAaTH OIIHKY iX BIAMOBITHOCTI
BIJIMOBITHUM HOPMATUBHUM JOKYMEHTaM (IIpolieC JOBEACHHS TOr0, 1[0 BUMOTH, SIKi
CTOCYIOTHCSI IPOIYKIIii, IPOLIECY, MTOCIYT, CUCTeM OyJIM BUKOHAHHI).

O00B’s13k0B1 cki1anosl TP, BuMoraMm sikux maroth Bignosigatu airodyi COCB:

— XapaKTepUCTHKA Ta OCOOIUBOCTI POOOTH OYHCHUX CIIOPYI;

— KOHTPOJIb SIKOCTI CTOKIB Ha BXO/Il B O0JIaIHAHHS Ta OYUIIICHUX CTIYHUX BOJ HA
CKU/II;

— BIIOMOCTI TIpO: 00CAT BOAOCKH]Y, CIOXXKHBAaHHS €JICKTPOEHEprii Ta IHIIUX
€HEProOHOCIIB, 3aCTOCOBYBAaHMX [Jis 3a0€3MeuUeHHs CTaloi pPOOOTH CHCTEMH
BUJAJICHHA 3a0pyIHIOBAYiB 13 CTOKIB.

Pazom 13 TuM icHYIOTh (HaKTOpH, SIKI KOMIUIEKCHO CTBOPIOIOYM IE€PETyMOBH
010 HEEe(PEKTHUBHOCTI METPOJIOTIYHOI JISJIBHOCTI 13 3a0e3IleuYeHHs €JIHOCTI
BUMIpIOBaHb peaimi3arnii omiHku BianoBigHocti COCB, a BiAMOBIAHO 1 CKJIATHOCTI
pealtizaliii TeXHIYHOTO peryiroBaHHs [S] Ha ocHOBI TP:

— HEKEepOBaHI Ta HernependayvyBaHi Nii HAaI3BUYAMHUX CHUTYyaIllil MPUPOTHOTO Ta
TEXHOTEHHOTO XapaKTepy;

— BIJICYTHICTh y PEXHUMI PETbHOT0 Yacy MOBHOTH 1H(OpMAIIii 111010 KOHKPETHOTO
KOMOIHOBAHOTO TIPOIIECY BOIOOUMIICHHS, CKIAIHICTh HOTO aIeKBATHOTO JTOCTIKEHHS
HaBITh y 1a0OPAaTOPHUX YMOBAX;

— BIICYTHICTh 1/a00 HM3BKI TOYHICTh Ta IIBUJKOIIS CydaCHUX TEXHIYHMX 3acO0iB
BHUMIPIOBaHb CKJIaly BOJHUX PO3YHHIB, OCOOJIMBO Yy TPOMHUCIOBHX YMOBAX.

3. MeTa Ta 3aja4i 10CJIi/IKEHHSA

Mema OocniodcenHss — yIOCKOHAJICHHS HAayKOBO-TEOPETUYHUX 3acaji CTBOPEHHS
TEXHOJIOTTYHUX PETJIAMEHTIB CIOPYJ OYMINEHHS CTIYHMX BOJ TPH IIJIBUIICHHI
€KOJIOTIYHOT Oe3MeKH TMPOMHUCIOBUX OO'€KTIB 3 ypaxyBaHHSIM BHMOT 3MEHIIICHHS
PECYPCOBHUTPAT 3T1THO KOHIICIIIIIT BIPOBA/KEHHS CUCTEM €KOJIOTTYHOIO MEHEPKMEHTY.

JI1s1 MOCATHEHHS MOCTaBIICHOT METH HEOOX1JHO BUKOHATH TaKl 3aJa4i:

1. TeopeTuyHO OOTPYHTYBATH €KOJIOTO-EHEPTETUYHUI KPUTEPIN BOAOOUUIIICHHS.

2. BupoOHHUYO TMepeBIpUTH €KOJOT0-€HEPTeTHUHUNA KpUTepid (yHKIIOHYBaHHS
CTHIOPY/T OUMIIEHHS CTIYHUX BOJI.

3. YIOCKOHAIUTH METOJIUKY CTBOPEHHS TEXHOJIOTTYHUX PETJIAMEHTIB CHOPY/
OUMILICHHSI CTIYHUX BOJ Ha OCHOBI €KOJIOTO-€HEPIeTUYHOIO0 KPUTEPII0 3TiAHO
KOHIICTIIIi CHCTEM €KOJIOTTYHOTO MeHeKMEHTY (CEM).

4. locaigxeHHs iCHylOUMX pilieHb NPodIeMu

AHami3yloun CTPYKTypH PIi3HUX TEXHOJOTIYHUX PETJIaMEHTIB BUOKPEMHUMO
po0OTH, SIKI BXOISTH B CTPYKTYPY TaKOTO periiaMeHty [6]:

— MepeBipKa Ta HAJIAIITYBAaHHS! KOMITIOHEHTIB KOMILJICKCY OYHMITICHHS BO/H [7];

— JIIarHOCTHKA By3J1a (BY311B) aBTOMATUKH;

— eKCIIPEC aHA3W PITMHA HAa BXOAl 1 BUXOJI YCTAHOBKM BOJIOOUMIICHHS (200
BIJITIOBITHI TOCII/PKEHHS B TAOOPATOPHUX YMOBAX );
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— IIarHOCTUKA  KOHTPOJIbHO-BUMIPIOBAIBHUX —TPWJIAJIB SKOCTI BOIM Ta CTaHy
TEXHOJIOTTYHOr0 00JIaHAHHS;

— perjaMeHT HaCOCHOTO 00JI1aIHAHHSI 38 TUCKOM 1 BUTpaTaMu;

— JIIarHOCTHKA OKPeMHX (PYHKITIOHATIBHO-TEXHOJIOTTYHMX arperariB  BOJIOOYMIIICHHS
(biaBTpPH, ENEKTPOITI3epHU, ACPOTEHKH, TTICKOJIOBKHU TOIIIO);

— (piHaTbHA MTepeBipKa MPaIe31aTHOCTI KOMIUIEKCY 3 TIOBHUM KOHTPOJIEM BCIX BY3JIIB,;

— 00CTEeXKEHHS TIPWJICTIIMX BY3JIIB Ha MPEAMET ITUTICHOCTI;

— (hopmyBaHHSI OIITIHOTO BUCHOBKY PO CTaH MPUCTPOFO.

AHami3yloud  CKJaJ  TEXHOJOTIYHMX  pPErjJaMeHTIB Ta  OCOOJMBOCTI
(GYHKIIIOHYBaHHS BOJOOYMCHOTO OOJaJHAaHHSA, MOXHa 3pOOUTH BUCHOBKH, IO
KIIOUOBUMH Ta OYyXE€ CKIQJHAMH 3aBIaHHS, TpPU BHUKOHAHHI TEXHOJOTIYHOTO
peraamMeHTy 6e3mocepelHb0 Ha BUPOOHUIITBI, SIBISIFOTHCS [8]:

— KOHTPOJIb TEXHOJIOTTYHMX TIPOIIECIB Y TIPOSKTHO BCTAHOBJICHMX TOYKAX BIIOOPY IMPOO
CTIYHOI BOJIU Ta OCaJTy, XapaKTEPUCTHK ICHYFOUMX MPUOOPIB KOHTPOJIFO OYMCHUX CIOpY/L [9];

— TEXHOJIOTIYHUI  aHami3  poOOTH  oOJagHaHHS  3TIIHO  BUPOOHUUYUX
eKCIUTyaTalllfHuX TOKAa3HUKIB, BUTpAT pecypciB, €PEeKTUBHOCTI OYMIICHHS 3T1AHO
pErJiaMeHTHO BCTAHOBJICHUX KpUTEPIiB Ta Moka3HUKIB [10].

[Ipu oMy 4KM CKJIaAHIIIE 3aBJJaHHS BOJOOYHUIIICHHS, TUM OUIBII TPOMI3AKUN Ta
MEHII HaIiiHuN (e()EeKTUBHUI) KOHTPOJIb 32 JOTPUMAHHSM DPETJIaMEHTHUX BHUMOT.
Hamnpuknan, mpu peanmizaiiii TEXHOJOTIYHOI CXEMHU XIMIYHOTO CIOCOOY BHUAAJICHHS
3a0pyJHIOBAYiB MIDXKHAPOJHOIO KOHIIEPHY «Siemensy», HEO0OXiAHO OJHOYACHO
KOHTpotoBaTu Ouibiiie 40 TEXHOJOTIYHMX BEJIWYWH (3TAHO BUMOT BHUPOOHHMKA Ta
(hakTUYHOT HAIBHOCTI HEBEJIUKOI KUJIBKOCTI HAIIMHUX JaTyukiB) [11].

Pa3om 13 TuM cTOKHM (1TOOYTOBI, BUPOOHMYI Ta aTMOC(EpPHi) MICTATH 3a3BUYA
BEJIMKY KUTbKICTh HEOPTAHIYHUX 1 OpraHIYHUX KOMIOHEHTIB [12], TouHMii cknan ix,
HaBiTh B SKICHOMY BiJIHOIICHHI, HE 3aBXIM MOXKHA 3a3/1aJieTib MEepeI0aunuTH — Y
MepeBa)kH1i OLTBIIIOCTI BUIMAJKIB 11€ 3p0OUTH HEMOXJIMBO. Hampukian, HaBiTh Mpu
MIPOCTOMY 3MIIIIYBAaHHI CTOKIB BiJI pi3HUX II€XIB MiIPUEMCTBA BiI0YyBaIOTHCS XIMIUHI
peakiii MK KOMIIOHEHTaMHU IIMX CTOKIB, IO MPU3BOASTH 10 YTBOPEHHS HOBHX
PEYOBHUH-3a0pyAHIOBAYIB.

Boanodac po3po0iieHHs aHATOTTYHUX €BPOIEHCHKUX HOPMATUBHUX JIOKYMEHTIB
€ OUTBIIT 00’ EKTHO-OPIEHTOBAHUM 1 6a3y€EThCSI Ha CUCTEMI J103BOJIIB Ha ckuau [13]:

— 3 ypaxyBaHHSIM XapaKTEPUCTUK HAHKPAIIOl MPAKTUYHO 3aCTOCOBHOI TEXHOJOTT (best
available technology, BAT) [14];

—3 ypaxyBaHHSM HEOOXITHOCTI 3a0e3MeueHHs BIIMOBIIHOCTI HOPMATUBAM SIKOCTI
HaABKOJIMIITHBOTO cepeosuina (environmental qulity standards — EQSs), 1110 € gactuHoIO
METH 1010 3a0€3MeUEHHSI SIKOCTI BoAonpuiiMaya [ 15].

PazoM 13 ThM KJ1acuuH1 HETOJIIKK METOAUKU Po3poOku TP it cructeM BOJOOUMILICHHS
[16], cTOCyrOTHCS 1 3aKOPAOHHUX HOPMATUBHUX PIlICHb:

—TIpU PO3POOJICHH] TEXHOJIOTTYHUX PETVIAMEHTIB HE BPAXOBYEThCS sl HA3BUYANHNX
curyariii (HC) TexHOreHHOro Ta MpUPOIHOTO ITOXO/PKEHHS Ha IPOIECH BOJOOUYMITICHHS,
PO3PAXOBYETHCS JIUIIIE «ITOCTTisH» — MIHIMI3AITisl HACHIKIB IMICIIsl BAHUKHEHHS aBapii,

— KOMIUIEKCHO HE BpaxXOBYIOThCS BUMOTM €HeproeeKkTMBHOCTI Ta (HIHAHCOBUX
CKJIAJIOBUX EKCILTyaTallii BOJIOOYHMCHUX YCTAaHOBOK.

[Ipu npboMy (HakTUYHO HE ICHYE€ €IWHOTO aNrOopuTMy HamucanHs TP s


Alina
1


koMOiHoBaHux COCB, ne moeaHyrooThcs pi3HI MeToAW Ail Ha 3a0pyaHIOBadl — IO
BUKJIMKAE 3HAYHI MPAKTUYHI MPOOJEMU NPH CTBOPEHH! €()EKTUBHUX EKOJOTTYHHUX
OC3IMeYHUX CHCTEM 3JaTHHUX MPAIIOBATH MPOTATOM TPUBAJIOTO Yacy.

[TincymMOByrOYM BHIIICHABEICHUM aHaI3 JOCHIIKEHb I1HIIMX aBTOPIB, CIIiJ
BII3HAYUTH BIJICYTHICTh YHI(DIKOBaHMX MIAXOJIB CTBOPEHHS TEXHOJOTTYHUX
pernamentiB COCB Ta ¢akTu4yHy BIJICYTHICTh BpaxyBaHHS y HHUX KOMIUICKCHHX
€KOJIOT0-CHePIeTUYHUX BHUMOT. Lle migkpecaroe NMEepCHeKTUBHICTh JTOCHIKEHHS i3
pPO3pOOJICHHS METOAMKHA 13 BIPOBAKEHHS CHCTEM EKOJOTIYHOTO MEHEIKMEHTY

CTOCOBHO BOJOOYHIIICHHA.

5. MeToau a0CTisKeHHA

Metoauune 3a0e3nedyeHHs] MOAANBIINX JOCIIHKEHb 0a3yeThCs Ha YCYHEHHI
BUSBIICHUX KJIIOYOBUX HENOMIKiB icHyrounx TP 3rigHo 3a0e3nedyeHHs BHUMOT
pecypcoomaaaocTi moa0 COCB (tabm. 1).

Taoauusa 1

MGTOIII/I‘-IHi 3aCaI YAOCKOHAJICHHA CTPYKTYPHHUX CKIIAJOBUX CYHACHUX
TEXHOJIOTTUYHHX peFHaMeHTiB CIIOpYd OYNIICHHA CTIYHHX BOJ

Cyuacui ananoru TP

O6rpynToBanuii TP Ha OCHOBI
pecypcooIagHocTi Ta BpaxyBaHHs pu3ukiB HC

1

2

IIpeambyna. TeXHONOTIYHUN pETJIaMEHT
MOBUHEH YITKO BUCBITIIOBATH MOETAITHO
BECh MPOIIEC BIJBEICHHS, 300py Ta
OYHIIECHHS CTIYHUX BOJT

Ilpeambyna. TexHONOTIYHUN pErIaMeHT MTOBUHEH
YITKO BUCBITJIIOBATU MMOETAITHO BECh MPOILIEC
B1JIBEJICHHS, 300py Ta OUUIIEHHS CTIYHUX BOJI
HACEJICHUX MyHKTIB 13 3aX0/1aMH Ha KOKHOMY 13
TaKUX €TaIliB 1010 JOTPUMaHHS
PECYpPCOOIIATHOCTI Ta MPOTHIT pU3UKaM
BuHUKHEeHHsT HC

BigoMocTi po napameTpu Ta SKICTh
BOJOCKHLY

BoHuii TeXHOJIOTTYHUE NacnopT MiANpHEMCTBA
13 BKa3aHHAM JKepen 3a0pyAHeHHs (Y ToMy
YUCJIl TEXHOJIOTTYHUX MPOIIECIB) Ta MOTEHIIMHUX
pu3ukiB BUHMKHEeHHst HC

XapakTepucTuka Ta 0co0JMBOCTI pOOOTH
CHCTEMHU BOJIOBIIBEIICHHSI

XapakTepucTrka Ta 0COOJIUBOCTI pOOOTH
CHUCTEMH BOJOBIIBEACHHS 13 BKa3aHHIM Ha
KOXKHOMY €TartoBi 3aX01B MO0 TOTPUMAHHS
PECYPCOOIIATHOCTI Ta MPOTHIIT PU3HKAM
BuHUKHEeHHsT HC

XapakTepucTrka Ta 0COOJIMBOCTI POOOTH
OYUCHUX CIIOPY]I

XapakTepucTuka Ta 0COOTUBOCTI pOOOTH
OUYMCHUX CTHIOPY/]I 13 BKa3aHHSIM Ha KOXXHOMY
€TaroBi1 3aX0/11B I10JI0 JOTPUMAaHHS
PECypCOOIIaIHOCTI Ta MPOTHUAIT pU3UKaM
BuHUKHeHHS HC, akIieHTyr04n yBary Ha
CHUCTEeMax aBTOMaTHU3aIlll
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IponoBxenns Tadaumi 1

1 2

KoHTpoJIb SKOCTI OYUIIEHUX CTIYHUX BOJ] HA
CKHJI1 Ta Ha BXOJI1 B OUYHUCHI CIIOPY/IH (3 KOO
MEePIOANYHICTIO Ta SIKUMU JJabOpaTOpisiMU
3MIIACHIOETHCS. KOHTPOJIb). A TaKOX 13
000B’SI3KOBUM BKJTFOUCHHSIM TEXHIYHOTO Ta
MIPOTPAMHOTO 3a0€3MeUeHHs, 3[aTHOTO
KOHTPOJTIOBATH Y PEXKHUMI pealTbHOTO Yacy: SKICTh
CTOKIB Ha PI3HMX €Tanax BHUIAJICHHS
3a0pyIHIOBAYiB, PECYPCOOIIATHICTh
BOJIOOYHIIICHHSI T BOJIOBIIBEJCHHS

KOHTpOJIb SKOCTI OUMINEHUX CTIYHUX BOJT
Ha CKHJI (3 KOO MEePIOAUYHICTIO Ta IKUMHU
J1a00paTOPISIMU 3IUCHIOETHCSI KOHTPOJIb)

3axo/i1 aBapiitHO-BITHOBIIIOBAJIBLHUX POOIT Ta

3axo/i1 aBapiitHO-BITHOBIIIOBAJIBLHUX POOIT Y . )
MIPEBEHTUBHOI MPOTHU/II1 aBAPITHUM CUTYalllIsIM

BuCHOBOK 1110710 HaIBHOCTI Ha BHCHOBOK 111010 HaSIBHOCTI Ha T1ITPUEMCTBI
MIITPUEMCTBI BIJITOBITHUX PECYPCIB AJIs BIJINOBIJTHUX PECYPCIB JJIs AKICHOTO Ta CTaJIOTO
SIKICHOT'O Ta CTAJIOro 3a0e3neUeHHS 3a0e3IeueH s BOIOBIABEACHHS Ta
BOJIOBIIBEZICHHS Ta BOJIOOYHIICHHS BOJIOOYHITICHHSI

OOrpyHTOBYBaHHSI €KOJIOTO-€HEPIE€TUYHOIO KPUTEPIIO JOLIIBHO BUKOHATH Ha
ocHoBi nojoxeHb JJCTY ISO 50001:2014 «CucreMu eHEpreTHYHOTO MEHEPKMEHTY»:

—myHKT 3.8: EHeproeekTBHICTh (eHepreTniHa e(eKTUBHICTh) — CITIBBIIHOIICHHS
(koeditieHT) ab0 1HIIMKM KUTBKICHHMM B3a€MO3B'S30K MK OTPUMAHUM PE3YJIbTaTOM
(BUXITHUM TIOKa3HWK), TOOTO MDK BHKOHAHOIO POOOTOIO, TOCIYraMH, TOBapaMH Yu
SHEPTIEr0 Ta BX1THAM ITOKa3HUKOM;

—myHKT 3.12: EHeprerudHi XapakTepUCTHUKH — BUMIPIOBaHI PE3YJIbTATH CTOCOBHO
€HepreTUYHOI €(heKTUBHOCTI, BUKOPUCTAHHS €HEPT1i Ta CIIOKUBAHHS CHEPTi;

—yHKT 4.6.1: Opranizanist Mae 3a0€3Me4nuTH MePIOMYHE MPOBEACHHS MOHITOPHUHTY,
BUMIPIOBaHHSI Ta aHAII3y KIIHOYOBHX XAPAKTEPUCTUK CBOIX OIeEparliid, 10 BU3HAYAIOTh
EHEepPreTHyHi  XapakTepucTUKH. KITIOUOBI  XapaKTepUCTHKM  MAalOTh  OXOILIIOBATH
HIOHAWMEHIIEe: CYTT€BI 3HAUEHHsS BUKOPUCTAHHS €HEprii Ta 1HIN pe3yibTaTu
€HEPreTUYHOro aHai3y.

Tomy, 3 ypaxyBaHHSIM €KCIIEPUMEHTAJIbHUX BHUIIPOOYBaHb Ta TEOPETUUHHUX
HanpauoBanb [16, 17], HeoOXiIHO pPO3POOMTH YHIBEPCAIBHUNA KpUTEPId OLIHKA
e(pEKTUBHOCTI OYMIICHHS OAraTOKOMIIOHEHTHHUX CTIYHMX BOJ, SIKM OM KpIM SIKOCTI
TMPOIIECY OUMIIIEHHS BPAaXOBYBAB OM 1 IOTO 3aTPaTHICTb.

3a 6a30BUIi TIPH CTBOPEHHI TAKOTO KPUTEPIIO MPUHHSITO BUPA3 PO3PAXYHKY TEXHITHOT
e(EKTHBHOCTI BOJIOOYHIIICHHS:

= —(Cﬂxc_ Cu) 100 %, — (1)

68X

P

ne C,, — KOHIIEHTpaIlisl 3a0pyHIOBAaYiB, SIKI HAIXOAATh Ha OYHUIIICHHS, /A, Coi —
KOHIICHTpAIlisl 3a0pyTHIOBAYIB TICIISl OUUIIICHHS, /M.
[lpy 1LOMY OCHOBHMMHU PECYpCOBHUTpATaMU TPUNMAICH EIEKTPOSHEPrOBUTPATH,
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ockiibki COCB 3acTOCOBYIOTH €IEKTPOTEXHOJIOTTT ISl peasmizarii MpOoIeciB BUIATICHHS
3a0py/IHIOBaYIB — EJIEKTpoeHeproo30poeHHICTh mporieciB COCB cranouth monan 50 % [16].

6. Pe3syabTaTu 10CaiTKeHHS

6.1. O0rpyHTYBaHHSI €KO0JIOT0-€HEPTeTHYHOI0 KPUTEPit0 BOIOOYHIIICHHS

JIJisi BCTAHOBJICHHSI €JIEKTPOCHEPTreTUYHUX 3aTpaT Ha €(PEKTUBHE BUIAJICHHS
3a0pyIHIOBaYa po3paxy€eMo BIIHOLIEHHS HOTO 10 3aTpayeHoi MOTYKHOCTI MPOTATOM
yacy BUKOHAHHS OIepalliii BUJaieHHs 3a0pyJHIOBaYiB 13 CTOKIB:

— _ N
KUW LK1 -100 %)+...+[LNW [AKN -100 %H'ZQ
TIK1 IJIKN.,, ,.:1
EF, = %/xBt, — (2)

N
W,
i=1

1

ne Ly, — (axThuuHe 3HAYEHHS BIAMOBIJHOIO IOKa3HMKA SKOCTI CTIYHHUX BOJ;
I'JIKI, ..., /IKN,,, — HOpMaTUBHI 3HAYCHHS BIJIMOBITHUX MOKAa3HUKIB SKOCTI CTIYHUX
BOJ; Q — yac pobotu oOnamHaHHs, rof; W — eneKkTpoeHepris, 10 3aTpayeHa Ha
BOJIoOUMIIeHHS, KBT 'TO; N — KUIBKICTh TOKa3HUKIB SIKOCT1 CTIYHUX BOJI, IITYK.

VY BumanKy, SIKIIO OJHA YCTaHOBKa (KOMILJIEKC OYHMCHHUX CIIOpY[) 3a0e3rnedye
HOPMYBaHHSI KIJIBKOX IMapaMeTpiB TaKUil €KOJIOTO-EHePreTUYHUN KPUTEPIi:

(P L0 oo PN 10052
EF, = A A % /xBt. —

v W

3)

VY Toit e 10 OJHMX 13 HaOUIbIIl PO3MOBCIOKEHUX B YKpaiHi METOAUK OL[IHKH
SAKOCT1 TOBEPXHEBUX BOJ, y TOMY YHCII CHOPMOBAHMX CKUJAHHSM ITPOMHUCIOBUX
CTIYHUX BOJI, BIJHOCHUTHCSI METOJMKA BU3HAYEHHS OaiB KPATHOCTI MEPEBUILECHHS
3a0pynHeHb. [l KOXKHOTO 1HTPEII€HTa HAa OCHOBI (DAKTUYHMX KOHIEHTpAIIiH
PO3paxoBYIOTh OaJIM KPATHOCTI MEPEBUILIEHHS TPAHUYHO-JI0MYCTUMUX KOHIICHTpAIlIN
('IK) K; 1 moBTOpIOBAHOCTI BUMAJKIB TEpEeBHINCHHS FH;, a TaKoX 3arajJibHUi
OIIIHOYHUH OaJ 3a0pyAHEHOCTI BOJHUX PECypciB — Bi:

C,

K =—i_ 4

=TIk R R 4)
H

. - ®
i — —

B =K, H, (6)

ne Ci — KOHIEHTpauis y BoAl i-ro iHrpenieHta; [/[Ki — rpaHu4yHO JI0MyCTHUMA
KOHIIEHTpALlls i-T0 1HIPEII€HTa; R yk; — uncio Bunaakis nepesunieHss I'JIK no i-my
IHTpeIIEHTY; R; — 3araibHa KUIbKICTh BUMIPIOBaHb [-T'O 1HIPEIEHTA.

[HrpenieHTH, IS SKUX BEJIMYMHA 3arajbHOTrO OI[IHOYHOTO Oany Oiiabiie abo
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aopiBHIOE 11, BUAUIAIOTBCA SK JIIMITYIOUl TMOKa3HUKH 3abpyanenocti (JIII3). 3a
BEJIMYMHOIO KOMOIHATOPHOTO 1HJAEKCY 3a0pYJHEHOCTI BCTAHOBIIOETHCS — Kilac
3a0pynHeHocti Boau. Cam xe KOMOIHATOPHUM 1HAECKC 3a0pYIHEHHS PO3PAXOBYETHCS
SK CyMa 3arajlbHUX OIIHOYHUX OaliB BC1X 1HTPE/IIE€HTIB.

Toni orpumarmu 13 (4) 1 K
C N
IJ[K =— 7
ﬂ i K > - ( )

l

nigctasiseMo (7) y (3) (mpuitasim, mo C;=LN,,.):

Ll«ux - Lll(gwc LN oux ngw
Kl KN
EF, = = . — (8)

3BIZICK B3a€MO3B’S30K MK €KOJOTIYHUM IMOKa3HUKOM OajliB  KpaTHOCTI
nepeButieHHs [ /[K Ta exoynoro-eHepreTuuHuM Kpurepiem (3):

K1+...+KN=%+N. — — 9)

ToOTo 3011bIIEHHS 3HAYEHHS €KOJIOT0-€HEPTreTUYHOT0 KPUTEPIIO BIANOBIAATUME
30UTbLIEHHIO cyMU OaitiB KpaTHocTI nepeBuieHHs ['JIK.

Takox BCTaHOBIJIEHO, IO 3arajbHUN OLIHOYHUN Oaj MpsSMO MPOMOPLIHHUIA
€KOJIOT0-€HEPTETUIHOMY KPUTEPII0 TEXHOJIOT1H BOJAOOUYHIIICHHS:

B, B _EHW - o (10)
H U H, 100%-Q

Bomgnodac cTBOpeHHIl €KOJIOrO-€HEePreTUYHUN KPUTEPid 03BOJISIE YCYHYTH
BOKJIMBUN HEJOJIK BUKITIOYHO €KOJOTTYHUX KPUTEPIiB (4)—(6) — BOHU OPIEHTYIOTHCS
Ha JIOCSATHEHHSI €KOJIOTIYHUX IIIJIeH BOJIOOYMINCHHS O3 BpaxyBaHHS €(EeKTHBHOCTI
BUKOPUCTAHHA CHUPOBHMHM, MaTepialliB Ta eHeprii. Xoua Ha peajbHUX 00 €KTax
MOCTIITHO Ma€ MICIIe HE JIUIIE CTBOPEHHS €KOJOTIYHOT HEOE3MeKH, ajie 1 IEpeBUTPATH
pecypciB Ha BoJoouuIeHHs (puc. 1).
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[lepioguune orpuManHs 1HGOpMaIIii
II0JI0 €KOJIOT0-€HEPTETHUHUX
rapameTpiB BOJAOOYHIIICHHS

Po3paxyHOK 3HaU€HHS €KOJIOTO-
E€HEePreTUYHOTO KpuTepito (EFYy)

!

TAK

Kpurepiit
Oinbliie
HYJIS?

30UTBIINTH €HEPro3aTpaTu

TAK

Kpurepiit
MEHIIE
HYJISA?

3MEHILINTHA EHEPro3aTpaTh

Puc. 1. brok-cxema ajiropuTMy MPakTUYHOTO BUKOPUCTAHHS €KOJIOTO-
E€HEPTreTUYHOTO KPUTEPIIO OUUIIEHHS TPOMUCIOBUX CTIYHUX BOJ

O1xe, MOKHa KOHCTaTyBaTH, 110 TaKUH €KOJIOTO-CHEPTreTUYHUN Kputepiii (2),
KWW TOKa3y€e MUTOMI €Hepro3arpaTd sl 3a0€3MEUCeHHS] TeXHIYHOI e(PEeKTHUBHOCTI,
MPUUAHIATHO 3aCTOCOBYBAaTH [JIl HAIAIITYBaHHS Ha HbOTO (YHKI[IOHATBHUX
napamMeTpiB peaJibHUX CHCTEM BOJOOYMILIEHHA. [Ipu 1bOMYy IMITYyIOUH, MpHU
HeoOxiaHocTi, airo HC Ta HeoOXiaH1 peakilii Ha HUX.

6.2. Bupoonunua nepesipka €KO0JI0r0-eHePreTHYHOr 0 KpHUTEpito
(pYHKUiIOHYBaHHS CHIOPY/l OYUIIIEHHS CTIYHUX BOJ

Bupobumua miepeBipka  €KOJIOTrO-€HEpreTHYHOrO  KPUTEpiro  BiAOyBasach Ha
HIIPUEMCTBI Majiol MeTaiyprii, e A000BI BUTpaTd CTIYHUX BOA, AKI MOTPEOYIOTh
ounieHns — 18 M/mo0y (£2 M/106y). TeXHONOriYHe 3aBIAHHS — OYHIIEHHS CTOKIB i3
TYIIOBUX KaOIHOK Ta TEPUTOPIi BUPOOHUIOTO 11eXy. EKCIiepuMEeHTaIbHUM MOJIEITFOBAHHSIM
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BCTAHOBJICHO, [0 BUJAJIECHHS CUHTETUYHMX IOBEPXHEBO-aKTUBHUX pedoBuH (CIIAP)
3a0€3MeUNTh BUIAJICHHS IHIIMX 3a0py/JHIOBadYIB (a30Ty aMOHIMHOTO, Ha(TOMPOIYKTIB,
a30Ty aMOHIMHOTI0) — peastizaliisi METOIy JOMIHYIOUOTro TMHAMIYHOTO 3a0pyaHioBaya [16].

Busnadeno, 1mo Haa3BU4YaiiHI CHTYallli MOXKYTh OyTH BHUKJIMKaHI MMOTPAIISHHIM
Herepen0auyyBaHUX 3a0pyAHIOBAYIB y CTIYHI BOJU (peIiTa CUTyallii, K HalpUKIIa/,
OJIHOYACHE BUKOPHCTAHHS BCIX JIYIIOBUX KaOIHOK) B IIIJIOMY BpaxOBaHO Ha CTajii
npoektyBaHHs. [lo Takux 3a0pyaHIOBAaYiB BiTHOCUTHCS TOKCUYHHIA CBUHEIh, KOTPHUN
MOKE TMOTPANUTH Ha OJAT TPAIIBHUKIB OIS TEXHOJOTIYHHX arperatiB, a MOTIM
3MUTHCh Yy KaHamzamito. Came TOMy y CKIaJ EJIEKTPOTEXHOJOTIYHOI CHUCTEMH
BKJIIOUEHO EJIEKTPOKoarynarop i3 ¢yHkiiero pH-kopekmii 10 Jy)XKHUX pPO3YHHIB 3
noJajblnol0 HeuTpamizamiero ctokiB. Takoxxk y COCB iHTerpoBaHo: copOIiitHMit
bimeTp,  Aeaepatop 13 CNEKTPONI3HOK  JECTPYKIE0,  TiAPOJAMHAMIYHI
1HTEeHCU(IKATOPH.

HanamryBannss oOnagHaHHS Ha  3a0€3MEUEHHS  E€KOJIOrO-€HEPreTUYHOTO
KpuTepito (2) JO03BOJNIMJIO BHUKOHYBATHM BHUMOTHM IIOJO JOTPUMAHHS SIKOCTI
BOJIOOYMIIICHHS MPU MiHIMI3AIll pecypco3aTpar — KpuTepii (2) mpoTsIrom Micsiisi MaB
BiIXWJICHHS Bia Hyms £3,4 % (puc. 2).

%/xBT
Jo peaiizarii yrnpaBiiHHS Ha OCHOBI

€KOJIOTO-€HEPT€TUIHOTO KPUTEPII0 24,5

25
21,3 22,8

19,6

15

10 -
[Ticns peanizanii ynpaBiIiHHS Ha OCHOBI €KOJIOTO-

€HepreTUYHOr0 KPUTEPIto

2,2 1,1 34
— \ L2 /.
0 T T )
1 2 e :

Twxui

-5

Puc. 2. [TopiBHAHHS €HEProePEKTUBHOCTI €JIEKTPOTEXHOJIOTTYHOTO MMPOMHUCIIOBOTO
BOJIOOYHIIICHHS (ITAMTPUEMCTBO MaJIOi METATYPTii)

Pesynbrati BUPOOHMYOTO BUKOPUCTAHHS YAOCKOHAJIEHUX IMIJAXOMIB CHHTE3Y
TEXHOJIOTIYHUX PErJIaMEeHTIB MPOMHUCIOBUX CHCTEM BOJOOUYHUIICHHS Ha ITiAMPUEMCTBI
MaJioi METayprii J03BOJUIM BUKOHATH €KOJOT1YHI BUMOTH IIOJO SKOCTI CTIYHUX
BOJ MIANPUEMCTB. A TakKoX BIOPOBAJUTU pecypco3depiraibHi  3aX0aud Y
excrutyatatiiii pexxumu COCB, nokpalilytoun TeXHIYHE PEryIlOBaHHS OCTAHHIX.
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Takum 9MHOM, CTBOPEHO TEPEIYMOBH ISl YIOCKOHAJIEHHS METOIUKUA CHHTE3Y
TP i3 BUKOPHCTaHHS €KOJOTO-CHEPIeTHYHOIO IIiJIXOMy Ta BIPOBADKEHHS Ha
nignpueMctBax CEM.

6.3. Y1ockoHAa/IeHHST MeTOAMKH BIPOBA/UKEHHsI  KOHIENUiili cucreM
€KOJIOTIYHOT0 MEHEIKMEHTY CTOCOBHO CIIOPY/ OYMIIEHHSI CTIYHUX BO/l HA OCHOBI
€K0JIOT0-eHEPreTUYHOr0 KpuTepiro

BinmToBxyrounchk Bi pO3pOOJIEHOTO METOAY MOOYIOBH TEXHOJOTTYHHUX
pPETJIaMEHTIB CHCTEM BOJOOYHINEHHS YIOCKOHAJICHO KOHIIEMIIII0 I1TEPATHBHOTO
inTerpoBanoro ynpapmiaHi CEM BogHuMu pecypcaMy MiANMPUEMCTB HAa OCHOBI
IWRM (Integrated water resources management) Ta YJAOCKOHAJIEHOI METOJUKHU
cuntezy TP COCB (puc. 3).

Uwu BianoBigae BO/IA CTaHAAPTaM SIKOCTI 13 BpaxXyBaHHIM
MiHiMi3allii pecypcoBUTpat?

w -

. . HI
Bopa BianmoBinae MakCUMaJIbHUM
. e
BUMOTAaM MO0 SKOCT1?

Yomy He Bignosigae?

TAK

[lo moxHa 3poOuTH?
BcranoBuTHu NiIbOBUH €KOJIOTO-

€HEPTETUYHHUN MOKA3ZHUK

PecypcoedextuBHi 3axonu?
HI

["apaHTyBaTH He MOTIPIIEHHS IKOCTI
BOJIM TIPOTSTOM TPUBAJIOTO Yacy
excrutyaranii COCB

Skuit epekt MoKHA TOCATHYTH
JIOCTYITHMH 3aX0AaMu?

TAK /

BcranoBuTH Minb0BUI TOKA3HUK
€KO0JIOT0-eHEepreTUYHOI e(h)eKTUBHOCTI

Po3pobutu Ta BCTAHOBUTH IUIAH: JOCSTHEHHS 1
3a0e3TneueHHsI JOTPUMaHHSI [IJTbOBOTO IMMOKAa3HUKA Y
TP, peanizariii 3ax0/1iB HOBTOPHOTO BUKOPUCTAHHS

BOJHHX PECYpCIB

Puc. 3. YockoHaneHa METOIMKa CTBOPEHHSI TEXHOJIOTIYHOT'O PEryIaMeHTy 1
JIOCSITHEHHSI €KOJIOTTYHO O€3MEeYHOI0 BOJIOBIIBEACHHS 3T1IHO MIXKHAPOHUX CUCTEM
OLIIHKH SIKOCT1 YIPaBIiHHS TIANPUEMCTBAMHU

Ha nepwomy emani cmeopennus CEM nependadaeTbcsi po3poOka cxemMu Oe3neKu
CTaJIOr0 PO3BUTKY HAa OCHOBI BOJIHOTO TEXHOJIOTIYHOIO MACHOPTY MiANPUEMCTBA
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(BTII) 13 cTBOpeHHSM KOHIIENTYyaJbHOI MOJENl MOTOKIB BOAHHMX pecypciB. [lpu
I[bOMY TEXHOJIOT1YH1 PIIMIEHHs MO0A0 OYMIBHUIITBA HOBOTO MIiANPUEMCTBA abo
PEKOHCTPYKIIiSl CTApOro HE MOBUHHI BUKIMKATH €KOJIOTTYHUMN ArcOananc, He3alIeKHO
BiJI rajy31 rOCOIaprOBaHHS.

Jlpyeum kpoxom ymposaodocennss CEM € wmeron TecTyBaHHs (ONTHUMI3aIIIT)
CTBOPEHOI Ha IMEepHIOMY eTami MoJeNl 13 BpaxyBaHHsIM mnoTeHiiiHoi nii HC
TEXHOTE€HHOT'O Ta MPUPOJTHOTO XapaKTEPY:

— MOCTIIKYIOThCSI okpeMi Mozeni enemeHTiB CEM (Ha OCHOBI JIEKOMIIO3HITT
KOHIIETITYaJIbHO1), 1€ PIKCYIOThCS 3aAaHi (IThOB1) MapaMeTpH;

— BIZOYBA€ThCSl  IMITAIliiHA  OIlIHKA  PECypCOOIIATHOCTI  TEXHOJOTTYHUX
napamMeTpiB poOOTH 0OJIagHAHHS TPAHCIIOPTYBAHHS Ta OYMINEHHS BOAU (y TOMY
YHCIl 13 3aCTOCYBaHHS KBa3iHATYpaldbHUX (I3UUHUX MOJETEH, BIPTYadbHHX MIp
TOIIIO).

Tpems cmaois peanizayii CEM — nepenpoeKkTHa, KOJIM Ha MiJCTaBl OTPUMaHUX
JAHUX CKJIAJIa€ThCs Ol3HEC-IJIaH, 13 OOOB’SI3KOBOI) KOMIUJIEKCHOIO OIIIHKOIO SIK
EKOHOMIYHMX (HAmpUKIaJ, 4Yepe3 1HJAEKC PEHTa0eNbHOCTI), TaK 1 TEXHOJOTIYHUX
(eHeproepeKTUBHICTh) KPUTEPIiB MEPCIIEKTUBHOCTI MIPOEKTY.

[Ipu 11bOMY BHKOPHCTAHHS HOBHX Ta YJAOCKOHAJIEHUX HAYKOBO-TEOPETHUYHHUX
3acajl HOpMaTUBHOI 0a3u MPOMHUCIOBUX CUCTEM BOJ103a0€3MEUCHHS JIa€ MOKIIUBICTD
peanizyBaTd KOHIEIMIII0 I1HTETPOBAaHUX LUJIEH JOCATHEHHS pPecypcoedeKTUBHOTO
BOJ103a0€3ME€YEHHSI 3T1JIHO MDKHApPOJHUX CHUCTEM OI[IHKA SIKOCTI YIpPaBIIIHHA
MIAIPUEMCTBAMU IIPU BpaXyBaHHI BUMOT €KOJIOT0-€HEPreTHYHOI €(DEKTUBHOCTI.

7. SWOT-anaJi3 pe3yabTaTiB 10CIiTKEeHHS

Strengths. Kiro4oBOI0 TIepeBaror HaJ aHajJoraMu SBIAE€TbCA YHI(IKOBaHE
METOJUYHE 3a0e3MeYeHHsI CTBOPEHHS 00 €KTHO-OPIEHTOBAHUX TEXHOJOTIYHUX
pernamentiB COCB, sike 3a0e3nedye BpaxyBaHHS BUMOTH €KOJIOTTYHOI O€3MeKHu Ta
MIHIMI3aIlII0 PECYpPCOBUTPAT.

Weaknesses. J1o cmabkux CTOPiH MPOMOHOBAHUX ITIIXOIB BITHOCSATHCS:

— HEOOXIJHICTh TPOBEICHHS TOMEPEIHIX JIa00paTOPHO-EKCIIEPUMEHTAIBHIX
JIOCJIIIKCHB;

— BIJICYTHICTh KOMIUIEKCHOTO MaTEMaTUYHOTO Ta MPOrpamMHOro 3ade3rneyeHb
MO/ICITFOBAHHS MTPOIIECIB BOTOOUUIIICHHS.

Opportunities. IlepcriekTuBa PO3BUTKY €KOJOTO-€HEPreTUYHOTO  MIJIXOMY
MOJIATAaE y CHHTE31 MAaTeMaTHYHOTO Ta MporpaMHOro 3abes3mnedeHb, KOTpi O mamu
MO>KJIUBICTh OMNEPATUBHO [1arHOCTYBATH Ta MPOTHO3YBaTH €KOJOTIYHYy Oe3neKy Ta
pecypcoButpatu KoHkpeTHHX COCB Ha OCHOBI HasBHUX Yy MiANPUEMCTBA JaHUX
010 AKOCTI CTOKiB. lle m03BoMMIO O OIMIHOYHO 3eKOHOMUTH TOpsAaky 20 %
(1HaHCOBHX 3aTpaT HAa BUKOPUCTAHHS ICHYIOYOTO OOIaIHAHHS.

Threats. 3arpo3a peanizaiii MPOMOHOBAHOIO PIIIEHHS MOJSATa€ y BIACYTHOCTI
HEOOX1THOT HOMEHKJIATYPH HAIIWHUX CIPUIUMAIOYUX €JIIEMEHTIB, 3JJaTHUX MPAIIOBATH
y pexuMi peanbHOTO 4Yacy (HasBHO MeHIne, HK 30 % Bim motped). Lle Ha meBHHX
00’€KTax MOK€ MPHU3BECTHU JO HEMOMJIMBOCTI OMEPATUBHOTO PO3PAXYHKY €KOJIOTO-
enepretnynux mapamerpis COCB.
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8. BucHoBknu

1. OOrpyHTOBaHUI  €KOJOrO-€HEPreTUYHUM KpPUTEpil  JO3BOJISIE  YCYHYTH
BOXKJIMBUN  HEMONIK  BUKJIIOYHO  €KOJOT1YHMX  KpUTepliB  e(PeKTHUBHOCTI
BOJIOOYMILICHHSI, OCKUIbKA OCTaHHI OPIEHTYIOTHCSA JIMILIE HAa JOCSITHEHHS €KOJOTTYHUX
iJeil BOAOOYMILIEHHS O€3 BpaxyBaHHS €()EKTUBHOCTI BHKOPUCTAHHS CHUPOBHUHH,
MarepiajliB Ta eHeprii. IIpormoHoBaHuii KpuUTEpid HAIUICHUH Ha KOMIUICKCHE
cTtBopeHHs ekosioriyHoi Oe3neku COCB Ta ycyHEHHsI MEpeBUTpAT pPECypciB Ha
BOJIOOYHUIIICHHS.

2. Anani3 pe3ysbTaTiB BUPOOHMYOTO BIIPOBAKEHHS J03BOJIMB KOHCTATyBaTH,
0 CTBOPEHMI €KOJOTO-€HEPTeTUYHUM TMiAX1J] MPUMHIATHO 3aCTOCOBYBAaTH IIPH
HaJAIITYyBaHHI MapaMeTPiB MPOMHUCIOBUX CHUCTEM BOJOOYHIICHHS Ta CTBOPEHHI iX
TEXHOJOTIYHUX perjameHTiB. [lpy 1bOMy MpPOTIrOM MiCsIs 3HAUYEHHS EKOJIOTO-
C€HEPreTUYHOTO KPUTEPil0 OyiIM Ha TEXHOJOTIYHO MPUUHATHOMY pIiBHI — MajH
BiIXUJICHHS Bia HYJs £3,4 %.

3. YaockoHalleHa KOHIEMIISI TMOCTAaHOBKM IHTETPOBAHUX IIIJIEH JOCATHEHHS
€KOJIOTIYHO Oe3MEeYHOr0 BOJOBIABEICHHS 3T1IHO MDKHAPOJHUX CHCTEM OI[IHKU
SAKOCT1 YIPaBIiHHA MiJMPUEMCTBAMU HAa OCHOBI €KOJOT0-€HEPreTUYHOTO KPUTEPII0
CTBOPIOE TIEPEYMOBU JJIS:

— otpuManHa ceptudikary ISO 14001 (3abe3neueHHs: BAKOHAHHS BIAMOBIIHUX
BHMOT MPOTATOM BChOro KUTTEBOTO LUKty COCB);

— 3HKEHHS (DIHAHCOBHX BUTpPAT 3a PaXyHOK €KOHOMIi pecypciB 1 3MEHIIEHHS
mTpadHUX CaHKIIIH;

— 3pOCTaHHsI TPUOYTKY, 3aBISIKU TOTEHIIMHIN peanizailii CXeM MOBTOPHOIO
BUKOPHCTAHHS BOJHUX PECypCIB.
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The object of research is the environmental safety of wastewater treatment
plants while minimizing resource costs for the implementation of technological
processes for the removal of pollutants from effluents. There are factors that
comprehensively create the prerequisites for the inefficiency of activities to maintain
the environmental safety of wastewater treatment systems, and, accordingly, the
complexity of implementing their technical regulation. These factors include:

— lack of real —time information on a specific combined process of water
treatment, the complexity of its adequate research, even in laboratory conditions;

— lack and/or low accuracy and speed of modern technical means of measuring
the composition of aqueous solutions, especially in industrial conditions.

Elimination of the influence of negative factors is achieved by improving the
scientific and theoretical foundations for the creation of technological regulations for
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wastewater treatment plants while improving the environmental safety of industrial
facilities, taking into account the requirements for reducing resource costs according
to the concept of synthesis of environmental management systems.

The environmental and energy criterion for assessing the functioning of
wastewater treatment facilities is substantiated and analytically obtained. An
analysis of the results of production implementation allows to state that the
environmental and energy criterion, which shows the specific energy consumption for
ensuring the environmental safety of water treatment, is acceptable to use when
setting up industrial water treatment systems and creating their technological
regulations. During the month of production research, the value of the environmental
and energy criterion had deviations from the set by = 3.4 %, which is a
technologically acceptable indicator.

An improved concept for setting integrated goals for achieving environmentally
friendly sanitation in accordance with international systems for assessing the quality
of enterprise management on the basis of environmental and energy criteria creates
the prerequisites for obtaining an 1SO 14001 certificate. Implementation of
environmental management systems will provide:

— reduction of financial expenses due to saving of natural resources and
reduction of penalties;

— profit growth due to potential implementation of reuse of water resources.

Keywords: wastewater treatment, removal of pollutants, environmentally
friendly wastewater disposal, environmental management.
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