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BTOPUYHBIE DHEPI'OPECYPCBbI

Bropuunsie suepropecypcsl (BOP) nonpazaensitorest Ha Cie1yomue Tpyibl.
1. I'oprouue BOP, nonydyaemble B pe3yJbTaTe€ TEXHOJOIMYECKUX IPOLIECCOB C
Y4aCTUEM TEIIOBBIX U CHIPhEBBIX (TOPIOYUX) PECYPCOB:
® KOKCOBBIM U JJOMEHHBIN I'a3bl B YEPHOU METAIUTYPTHH;
® BOJIOPOJ — B MPOU3BOJICTBE KAYCTHUYECKOM COJBIL;
o (Ppakuuu CO — B npousBojactie Ca;
® TaHKOBBIC U MIPOJYBOYHBIE Ta3bl — B Ipon3BojicTBax NH3 u meTanomna;
® [ICYHOI ra3 — B MPOU3BOCTBE XeNToro hochopa;
® 3arps3HEHHOE IU3EJIbHOE TOIUIMBO U JIP.
2. Tennosvie BOP.

Tenno OTXOASIIMX ra30B TEXHOJOTMYECKHX arperaToB, TEIJIO OCHOBHOM,
MoOOYHOM W TPOMEKYTOYHOM TMPOAYKIMH, TEIjao pabodmx Ted, CHUCTEM
NPUHYAUTEILHOTO OXJIAKJCHUSI arperaTtoB, TEIJIO Topsdyed BoAbl W Tapa,
OTpaOOTaHHBIX B TEXHOJIOTUYECKUX U CHIIOBBIX YCTAHOBOK.

3. BOP u366imoynoco oasneHusl.

K HuM oTHOCsATCS oOnagaronue TOTCHIMAIBHONW JHEprued Trasbl |
KUIKOCTH, TOKHUJAIONINE TEXHOJOTMUYECKHE arperarbl MoJi HW30BITOYHBIM
JIaBJICHUEM, JIOCTATOYHBIM JJISl UX TAJIbHEHIIIETO UCIIOIb30BaHNS.

COOTBETCTBEHHO  Pa3NMYalOT  CIEIYIOIIUE OCHOBHBIE  HANpaBJICHUS
ucnoJib30BaHus BOP pa3nmuuHbIX BHUIIOB: TOIUIMBHOE, TEIUIOBOE, CHJIOBOE H
KOMOMHUPOBAHHOE.

LCY npu CoBmune CCCP yrBepamiio B 1974 r. «Otuer 06 06pa3oBaHuU U
WCIIOJIb30BaHUN BTOPUYHBIX TOPIOYMX M TEIUIOBBIX SHEPIETUYECKUX PECYPCOBY.
OTW OTYETHl JOKHBI OBUIM E€XErOJHO COCTaBIATh U TMPEACTABISITH BCE
MPOMBIILICHHbBIE IPEAPUSATHS.

[Ipn »sToM mnomnexar ydery TemioBele BOP crnenyrommx mapaMeTpoB:
yXoJisiue ra3sl npu temmneparype 6osee 300 °C, mpu pacxojie TOIUIMBA Ha arperat

6onee 0,5 T/4; TopsYas OXJaXIAKOIIas BOJa W 3arpsA3HEHHBIM KOHJIEHCAT MPHU



Temmeparype Oomee 70 °C W HempepblBHOM pacxome Oomee | M°/u; npyrue

tersioBbie BOP cnefyer yuuteiBath 1pu BbIXoe U3 arperata 6osee 232 kBT.

1.1. '4300BPA3HBIE TOPIOYHE BOP

PaccMOTpyM OCHOBHBIE MPUHIIMITBI UCTIOIB30BAHUS Ta3000pa3HbIX TOPIOYHX
OTOPOCHBIX Tra30B Ha MPUMEpPE CAXKEBOTO MPOU3BOJCTBA. TexHOIOrHYecKas: cxema
MOJIYYeHHUS] CakKM, HEOOXOIUMOU Il MPOU3BOJACTBA PE3UHbBI, MPEACTABICHA Ha
puc. 4 [3].

ChIpbe — Macjo CIeNUaIbHBIX COPTOB IMOJOTPEBACTCS B MOJOTpEBaTeNie U
noctynaer B peaktop c¢ temmeparypoit ~300 °C. IlomorpeB ocyiecTBisieTcs 3a
CYET TEIUIOTHI YXOMSIIUX U3 peakTopa ra3oB. B peakrope npu temmneparype 1400
°C mpoUCXOIUT pa3liokKEHUE ChIpbs. Temmeparypa MOANEPKUBACTCA 3a CYET
C)KUTaHUSI B KaMepe CropaHus MPUPOJHOIO raza Jubo JM3eNIbHOro ToIiuBa. B
peaKTope CXKUTAHWE OCYIIECTBIISIIOT TpH ko3¢ duiimente noaaun Tormaa o<0,25,
T.€. HUKE TPAHUIIBI CaKeBbIIeNeHUs. UTOOBI HE MPOUCXOIUIIO PEarUPOBAHNE CAXKU
¢ CO;, n H,0O npu MenneHHOM OXJIaXAEHUH MTPOTYKTOB — OCYIIECTBIISIIOT 3aKaJIKy
MPOAYKTOB PEaKIMU, BOPBICKUBAs BOAy M oxiyaxnas ra3el go 700°C. Bozmyx
BBICOKOT'O JaBJICHHUSI, TOIaBa€MbIii Ha paclbUIMBaHUE POJYKTa, TpetoT 10 450 °C,
BO3JyX HHU3KOIO JaBJICHHS, MOJaBacMblii Ha CXKUTAHHWE ra3a, MOJOTPEeBAIOT 0
350 °C. TemmepaTypa Ta30B3BECH TOCJIE TOJIOTPEBATENS CBHIPbS COCTABISET
450 °C. Ilepen pykaBHBIMH (DUIBTpaMU €€ OXJIaXKAaroT A0 250 © 3a c4eT BIphICKa
Bozbl. Ha 1 kr yriepoaa o6pasyercst ot 40 10 60 M> Ca)eBBIX Ta30B CIICAYIOMIETO
cocraBa: H, =7-8 %; CO =6-7 %; CH, =0,5-0,7 %; O, =2-3%; CO, =2 %;
N, =40 %; H,0 =40 %. Temiora cropanusi ra30B JaHHOTO COCTaBa COCTABJISIET
1,5-2,1 MJ[x/M°, T.e. HaXOmWTCA HA TNpejelNe YCTONYMBOCTH ropeHus. Ecmm
CKOHJIEHCUPOBATh BJIAry, T.€. OXJIAJUTh ra30B3BECH MOCIE PYKABHBIX (DUIBLTPOB 10
50-60 °C, To TemioTa cropaHusi ra3oB MOBBICUTCS ~ B 1,54—2 pa3a, HO Mpu I3TOM

MCJIIKOOUCIICPCHAA CaKa IOoIIaACT B CTOYHBLIC BOJBI. 4 3 KaXXI0ro KuWiorpamma



CBHIPBS (B TOM YHCJIE€ TEXHOJOTUYECKOTO TOIUIMBA) B peakTope obpaszyercs 6,5—-8,2
M® CaXerasoBoil CMECH.

JHepProayaur

OHepreTu4ecKuil ayJuT - 3TO TEXHUYECKO-3KOHOMHUYECKOE
WHCIIEKTUPOBAHUE CHUCTEM HHEPrOreHEpUpOBaHUS M  BHEPronoTpedieHus
OPEANPUATAS C LEJIbI0 ONPEAENIUTh BO3MOXHOCTH SKOHOMHUHM 3aTpaT Ha
noTpedisieMble  TOIUIMBHO-dHepreTudeckue  pecypcel  (TOP),  paspaboTku
MEpOTPUATUNA, TOMOTAIOIIUX NPEANPUATUIO JIOCTHYb pEaTbHOM 3KOHOMHUU
JICHEe)KHBIX CPEJICTB M SHEPropecypcoB [2]. DKOHOMHUSA JOCTUTAETCS  IyTEM
BBISIBJICHUST M YCTPAHEHMsI HEIOMYCTUMBIX TOTEph JHEPrUH, BHEIpEeHHUs Ooiiee
HPKOHOMHUYHBIX CXEM M MPOLECCOB, AJANTHUPYIOIIUXCA K MEHSIOIUMCS YCIOBUSAM
paboThl, MCHOJIb30BAaHUSI MOCTOSHHO JCHCTBYIOLIEH CHCTEMBI y4yeTa pacxofa U
aHaJIM3a YHEPronoTPeOICHHUS.

3agada HEproayauTa:
® BBLISIBUTh HMCTOYHUKU HEPAIMOHAIBHBIX 3aTpaT SHEPIUM M HEOIPaBIAHHBIX
NOTEPb SHEPIHH;

e pa3paboTaTh Ha OCHOBE TEXHUKO-3KOHOMHYECKOI'O aHaJIM3a PEKOMEHJAIUU T10
UX JIMKBUJAIWHU, NOPEIJOXKUTh MPOrpaMMy IO SKOHOMHH 3HEpPropecypcoB U
palMoOHaTbHOMY YHEPTONOJIb30BaHUIO.

OOsi3aTennbHOMY  OOCJEIOBAaHUIO OJWH pa3 B IATh JIET — MOAJEeXar
OpeAnpusITAsS C CYMMapHbIM 3HepronoTpebsennem 6Oosee 6000 Ty.T. u
dbuHaHCHpYyEeMbIC UM UMEIOIINE OTAIMU Ha 3Hepropecypchl u3 ['ocoromkera. [1o
nanasiM MOUW u BTU Ha BeIpabOTKYy OgHOrO KBT-4 3j€KTpUuYecKoil HEpruu B
cpeaneM o P® 3arpaunBaercs 351 Ty.T.

[IpaBo Ha mpoBeACHUE HHEPrETHUECKUX oOcienoBaHuii  motpedbuteneit TOP
IIPENOCTABIISACTCA:

® pErMOHANBHBIM (TEPPUTOPHUANIBHBIM) OpraHam [ maBrocanepronaazopa Poccun.

® OpraHM3alusM, UMEIOIIUM JIMIEH3UI0 Ha TMPOBEJACHUE DHEPreTUUYECKUX

o0ceI0BaHUM MPEeATNPUSTHIA.



DOHeproayauTop B CBOMX JAEHUCTBUAX JIOJKEH PYKOBOJCTBOBAaThCA 3aKOHAMU
Poccuiickoit denepannn, akTaMd OpraHOB TOCYJAapCTBEHHOM BJIACTU CyOBEKTOB
P®, mpaBuimamMu  MOJB30BAHUS TEIJIOBOM JJIEKTPUUYECKOW, TETIJIOBOW SHEPIUU,
rasa, NpaBUJaMU Yy4yeTa JJIEKTPUYECKOM, TEIUIOBOM JHEPIUH, ra3a, BPEMEHHBIMU
PYKOBOJSIIIIMMU YKa3aHUSMH 110 OpraHu3aluu padot B cepe 3HeprocoepekeHus B
YOPABJICHUSX TOCYJAPCTBEHHOTO HHEPreTUYecKOro Haja3opa B  CyObeKTax

Poccuiickoit ®enepaunu, [1TO u IITH B a5ekTpoycTaHOBKax.

DHeproayauTop J0HKEH 0TBEUATh CIIEIYIONUM TPEOOBAHMSIM:
¢ 00y1aaTh MpaBaMu IOPUAUYECKOTO JIUIIA;
® UMETh HEOOXOAMMOE HWHCTPYMEHTAJIbHOE, MPUOOPHOE W METOI0JIOTHYECKOE
OCHAIIICHHE;
e pacriojaratb KBaIU(PUIIMPOBAHHBIM U aTTECTOBAHHBIM TIEPCOHATIOM;
® IMETH OTBIT padOThI B COOTBETCTBYIOIICH 00JIaCTH NEATEIHHOCTH;
® METh aKKPEAUTALMIO B PETHOHAIBLHOM opraHe [ maBrocanepronaazopa Poccun.
CornacHo mpaBWJIaM Pa3IMYaETCs MSITh BUIOB TPOBEACHUS YHEPTETUICCKIX
oOcre10BaHui (SHEPTOayAUTOB):
®  npeonycKkogoil W TPEIIKCIUTYyaTallMOHHBIM  (MIPOBOAUTCSA  DHEProOayquT
3aJI0)KEHHBIX B TMPOEKT  DHEProcOEperaromx  TEXHHUYECKUX  PEIICHUMH,
COOTBETCTBHE MX coBpeMeHHbIM TpeboBanusMm ['OCTos u CHullos);
® nepeuunslii (MIPOBOJUTCA HKCIPECC-aHAIU3 PE3EPBOB HHEProCcOEPEKEHUs C
LEIbI0 OLEHUTh HEOOXOJMMOCTh MPOBEACHUS TIIYOOKOTO HHEPreTUYECKOro
oOcieoBaHus,  ONpeAeNieHUsl IJIaHUPYyeMoro o0bema 3aTpaT U CTOUMOCTHU
HHEproay/uTa, MOATOTOBKM JIOTOBOpa Ha IMPOBEACHUE HHEPreTUYECKOTO
o0citeToBaHMs );
® noiHblil (IOBTOPHBIN) IHEProayauT (MPOBEACHUE TITyOOKOTO 3HEPreTHUECKOTO
oOcieoBaHUsl ~ OPEeaupuUiATds C  LeJdblo  ompenenutb  3((EeKTUBHOCTH
UCIIONIb30BaHUSl  MOTPEOISIEMBIX SHEPrOPEeCypCOB — SIEKTPOIHEPTUH, TEIIOTHI,

rasza, BOJbI;



® gHeouepeOonoll YHEProayIuT (B cilydae, KOT[a IO Psay KOCBEHHBIX MPU3HAKOB
BO3HUKIIU TPEATOIOKEHUS O PE3KOM CHIDKEHUH A((HEKTUBHOCTH HCIIOJIb30BAHUS
TOP);

e Jokanbuble (TpoBOAUTCS oOcienoBanne A(H(HEKTUBHOCTH MCIOJIb30BAHUS
oTHenbHbIX BUAOB TOP nmbo pexumoB Hauboyiee 3SHEPromnoTpeOsSIONIX

YCTaHOBOK, arperaros).

Opranuzanus 1 mpoBejieHre padboT Mo SHEProayAuTy oOcieayeMol opraHu3aluu

O0OBIYHO IMPOBOAUTCA B UCTBIPC 3TAIlA.

Oman 1

[IpenBapuTeNbHBIM KOHTAKT C PYKOBOJIUTEIIEM.

O3HAaKOMJICHHE C OCHOBHBIMH TMOTPEOUTENSIMU, MPOU3BOJCTBEHHBIMU
npoleccaMu M JUMHUSMU, OOIIMM MOCTPOEHUEM CHUCTEMBI JHEProCHAOKEHUS.
[IpoBomuTcs HavambHOE O3HAKOMIICGHHE C CHUCTEMON TEeHEpHUPOBAHUA,
pacmpesiefieHdss W JHEpronoTpedsieHus Ha NPEANpPUATHU, BBISBISIOTCS MECTa
HEPAIUOHAIBHOTO SHEPTONMOTPEOICHNUS, OIICHUBAETCSA MOTEHITUAIT
HEProcOepeKeHns, HaMedaeTCs COCTaB Opuraabl dHEProayAuTa M OICHUBACTCA
00beM mpenosiaraeMon padoTHhl.

[To orpaGoTaHHOMY TEpEYHIO BOMPOCOB coOupaeTcs HWH(OpMaIUs IO
SHEPronoTpeOIeHUI0 3a mpouleamme mnepuoabl BpemeHu. I[lo martepuanam
MEPBUYHOTO SHEProayanTa BO3MOXKHA KOPPEKTHPOBKA IUIAHHPYEMBIX 00BEMOB
paboT 1 3aKITF0YaEMOr0 JI0TOBOpa Ha MPOBeeHUE PadoT.

Oman 2 (nepBUYHBIH, IKCIIPECC — SHEPrOAyIUT)

OO6mee sHepronoTpedieHne OpraHu3aIeil pa3IudHbIX IHEPrOHOCUTENEH
(KaKk MpaBWJIO, OTpaXKaeMoe B (PMHAHCOBOW OTYETHOCTH MPEANPUATHSI, B pa3jeie
OTUIAThl 332 SHEPrOHOCUTENH) pa3OUBaeTCs MO OTIACIBHBIM 3JaHUSM, TpyIIaMm
TEXHOJIOTUYECKHUX TPOLIECCOB, OTAEIbHBIM OCHOBHBIM IPOLIECCAM U YCTaHOBKaM,
BUJIaM TPOAYKIIMU (KaK COCTABJISIONIME B CE0ECTOMMOCTH). DTOT dTam pabOThI

HA3bIBACTCSI CO3JIaHMEM KapThl dHepronoTpedneHus. [lpu ATOM HCMONB3YHOTCS



CTAaMOHApHBIE CPEJACTBA YyYeTa MPEANPHUATUS, MPOBOAATCS JONOJHUTEIbHBIC
U3MEPEHHS B Y3JIOBBIX TOUKAX MPEANPUATHS C MOMOIIBI0 IEPEHOCHBIX MPUOOPOB,
UCIIOJIb3YIOTCS] PACUETHBIE METOIBI.

OnBITHBIN 3HEPrOAYAUTOP, KOTOPBIM, KaK MPABUIIO, SIBJSETCS CHELUAIHCT -
HHEPrOCHAOKEHEL, MOXET OBICTPO BBISIBUTH MECTa BO3MOYKHOM SKOHOMMHU
DHEPIUH:
® 110 3aBBILICHHBIM TEMIIEPATYpaM yXOJALIUX T'a30B U Pa30rpeThIX MOBEPXHOCTEH,
CBUJIETEIBCTBYIOLIMX O HAIUYHUH IIJIOXOM TEIUIOU30JISALUY;
®  HH3KOMY  3HAQUEHHIO COS (@  ACHHXPOHHOTO  3JIEKTPOINPHUBO/A,
CBUJICTEJILCTBYIOIIEMY O €ro HEAOTpYy3Ke M HEIKOHOMHUYHOM pEKUME pabOThI
CUCTEMBI;
¢ 3pdexTuBHOCTH PAOOTHI CXEMBI XMMBOAOIOATOTOBKA MUTATEIbHOU BObBI, €€
Jera3anuy;
® HEBO3BPATY KOHJIEHCATa U OTCYTCTBHIO KOH/IEHCATOOTBOAUUKOB;
® HEpEaAJIN30BaHHOM BO3MOKHOM PEKYIIEpALlMU SHEPTUM;

® COOTBETCTBUIO PEATbHBIX PEKUMOB IKCILTyaTallMd HACOCHOT0, KOMIIPECCOPHOTO,
BEHTWISIIMOHHOTO 00OpYAOBAaHHUA M Jpyroro oOOpYAOBAaHHSA ONTHMAaJIbHBIM
peXUMaM MX KCILUTyaTaluy U T.II.

Bce BbIsiBIEHHBIE BOBMOKHOCTH 3KOHOMUU YHEPTHH JIOJKHBI OBITh BHECEHBI
B IIEpEYEHb PEKOMEHJALUMH C YKa3aHHEM [PUOPUTETA HA PEANH3ALMUIO,
ONPENENSIEMBI TEXHUKO-DKOHOMUYECKUM PACUETOM.

B 006BbeM paboT MOJHOrO 3HEpProayanuTa BXOAUT TAK)KE OLIEHKA YJEJIbHBIX
HHEPro3aTrpaT Ha E€IUHUIY BBITYCKAEMOM MPOIYKIHMH, HCIOJIb3yeMas Mpu
CPAaBHEHMM C TMOKa3aTeasiMA aHAJOTMYHBIX TEPENOBbIX MNPEANPUATHI, U
COCTaBJICHHE TOIUIMBHO-3HEPTETUYECKOr0 OanaHca.

Jlis opranuzanuii ¢ CyMMapHbIM 3HepronorpedieHuem 6osee 6 ThiC. Ty. T.
B TOJ COCTaBJIIeTCA OJHeprerndeckuii mnacnopt (cornmacHo IlomoxkeHutro
MuntomsHepro ot 1998 r. 0 mpoBeNEHMH BSHEPreTHUYECKUX O00CIe0OBaHUU
opranuzanuii ). OT4eT Mo FHEProaAyAUTY COJEPKUT OanaHChl AJsl MOTPEOIIIeMbIX

TOP u npeaioxkeHus 1mo SJHeProcOEPEIKEHUIO.



CocraBneHue SHEPreTHYECKOr0 MAaCIopTa MPAKTHYECKH HE JaeT HOBOU
uH(OpMAaIUU, HO HA €ro COCTaBIICHUE pacxoyeTcs okono 35 % Tpymo3arpaT Ha
BBINIOJIHEHUE  DHEProayauTa. ODHEPreTUYECKUH  MacmopT  IelecooOpa3Ho
0(OPMIISATH TSl MPEIIPHUATHH, TOTUPYEMBIX U3 TOCOIOKETA.

Pe3ynbpTaThl SHEproayiMTa CorjiacoBbIBAIOTCS C OpraHaMH SHEProHaaA30pa B
T€X  Ccloy4yasx, Korjga JToro TpeOyeT  3aKOHOAATeNlbCTBO.  BBeneHue
CTUMYJIUPYIOIIUX HAJOTOBBIX U JAPYTHUX JBIOT JJISl MPEINPUATHN, 3aHUMAIOIINXCS
SHEProcOEpe’keHUeM,  MO3BOJUT  3aMHTEpPECOBaTb  HUX B MPOBEICHUU
DHEProayIMTOB, IPH STOM BOMPOCKHI OYAYT PEIIAThCS B IPYTUX YCIOBUSX.

JIyst TOCyAapCTBEHHBIX U KOMMYHAJIBHBIX OpTaHU3aIHi, YHEProcHaOKeHNe
KOTOPBIX (DMHAHCHPYETCS M3 TOCHOTAIli, 3a7a4a COCTABJICHHUS DHEPTreTHYECKOTO
Macrnopra CBsi3aHa C BBISBICHHEM PE3EPBOB I SKOHOMHUU OOIIECTBEHHBIX
CPEICTB M JIMMUTUPOBAHUS SHEPronoTpeOIeHUS U BbIACIAEMbIX (PUHAHCOBBIX
cpencts. [l 3 TUX cllydaeB COCTABJICHHE YHEPTETHUECKOTO MAcopTa ONpPaBIaHo U
1eaecoodpasHo.

Aman 3 (MOJAHBIA SHEPTOAYINUT)

OreHka YKOHOMHH YHEPTUU U SKOHOMUUYECKHUX MPEUMYIIECTB OT BHEIPCHUS
Pa3IMYHBIX MPEIIaracMbIX MEPOTIPUSTHH.

BbI100p KOHKpPETHOW TPOrpamMMbl IO JHEPTOCOCPEIKEHUIO C BBIICICHUEM
NepBOOUYEPENHBIX, HanOoIee YPPEKTUBHBIX U OBICTPOOKYIAEMBIX MEPOTIPUSITHIA.

CocTaBiieHre HEPTeTUYECKOTO macrnopra (00s3aTenbHO ISl OpraHu3aIuii,
(brHaHCUPYEMBIX U3 TOCOIO/IKETA).

CocraBneHue W TPEACTABICHHE PYKOBOACTBY MPEANPUATUS oOTdeTra (U
DHEPreTUYECKOTO IacrlopTa) IO pe3yjabTaTaM IPOBEACHUS HDHEPTETUYECKOTO
aynuta. CoryiacoBaHWe WX C OpraHamu | OCPHEproHaa3opa, €ciu B OTOM €CTh
HEOOXOIUMOCTb.

[IpuHsATHE PYKOBOJCTBOM OpTaHMW3alldd  pEHICHHUS O  pealn3aluu
MpPOrpaMMbl  IHEPTOCOEPEKEHUSI, COCTABICHHOM IO pe3yJbTaTaM IMOJHOTO

JHEProayauTa.



Oman 4 (MOHUTOPUHT)

OpFaHI/IBaHI/IH Ha IPCANIPUATHN CHUCTCMbI SHCPICTUUICCKOI0O MCHC/[KMCHTA,
CHUCTEeMBbl TIOCTOSIHHO JICMCTBYIOIIETO y4eTa M aHaiu3a 3(PGEeKTUBHOCTH pacxojia
DHEPrOpPECYpPCOB.

HpO,Z[OJ'DKCHI/IC ACATCIIBHOCTH, JOIIOJIHUTEIJIBHOC 06CJ’ICI[OBaHI/IC,
JIOTIOJIHEHUE TMPOTPaMMBbl peau3allii Mep MO JHEProcOepeKeHUI0, H3YUYEHUE
JAOCTUTHYTBIX PC3YJIbTATOB.

Anepeemuyeckuti ayoumop NOJDKEH OTBEUATh CIICIYIOIIUM TPEOOBAHUSIM:

e O0s13aTeIbHO UMETh JIMIICH3UIO U aKKpeAUTaIlMio B opraHax ['ocaHepronanazopa,
qTO TIIOATBECKIACT KBaJII/I(bI/IKaIII/IOHHOG COOTBCTCTBUC Ha IIPOBCACHHUC TaKOI'o
xapakTepa pador.

e VIMeTh XOpOIIIYIO0 TEOPETUYECKYIO MTOATOTOBKY IO 3JIEKTPO- U TEIIOCHAOKEHHIO
(Ha ypoBHE MHKEHEPa), MPAKTUIECKUNA OMBIT pabOTHl B 00J1aCTH SHEPTOCHAOKEHUS
U SHEprocOepeKeHuUs.

L4 H€O6XOI[I/IMO OTMCTHUTDH, YTO TCINNIOTCXHHUYCCKUEC 3aJa4Yl B O6HICM o0BeMe pa60T
coctaBisitoT 75 %, anmekTporexHudeckue — 25 %. OueHb 4acTO BO3MOKHOCTH
DKOHOMHMM JJIEKTPUYECKOM OHEPIMU BBIIBIACTCSA IIPU AHAIM3E  YCIOBHU
9KCIIIyaTallu TCINIOTCXHHUYCCKOI'O (HaCOCBI, KOMIIPECCOPDbI, BEHTUIIATOPLI U ,Z[p.)
o0opyoBaHuUsA. ITO OTPAKACTCS PU KOMIUICKTAIIMN KOMaHbl YHEPTrOayIUTOPOB.
® DHEPreTUUeCKUl ayIuTOp JOJKEH OBITh CHEUANINCTOM IIMPOKOro mpoduis, B
TOM YUCJIC UMECTh HABBIKHN (I)I/IHaHCOBOl“O ayJuTa B 4aCTH, KacaIOHleﬁCH TOIINIMBHO-
HHEPIreTUYECKUX PECYPCOB (MJIM UMETh B CBOCH OpUrajie TaKoro CIeHaINCTa).

L4 9Hepr0ayz[HTop JOJIZKCH O6JIaI[aTB CIIOCOOHOCTBIO pa60TaTI> B Kaye€CTBC
PYKOBOOUTCIIA IIPOCKTA.

THE CHAPTER 1. THE SECONDARY POWER RESOURCES
Secondary power resources (VER) subdevide on the following groups.

1. Combustible VER, got as a result of technological processes with
participation heat and raw materials (combustible) resource:

" coke and domain gases in black metallurgy;

" hydrogen - in production of the caustic soda;



" factions WITH - in production Sa;

" tank and npogyBoyYHble gases - in production NH3 and meTtaHona;
" stove gas - in production of wanted phosphorus;

" polluted diesel oil and others

2. Heat VER.

The Heat leaving gas technological unit, heat main, side and
intermediate product, heat worker tel, systems of the forced cooling unit,
heat of hot water and pair, perfected in technological and power
installation.

3. VER surplus pressure.

To he pertain the possessing potential energy gases and
liquids, abandonning technological units under surplus pressure, sufficient
for their further use.

Accordingly distinguish the following main trends of the use
VER different type: fuel, heat, power and multifunction.

CSU under Sovmine USSR has confirmed in 1974 "Report
about formation and use secondary combustible and heat energy
resource". These reports must were annually form and present all industrial
enterprises.

Herewith subjects to the account heat VER following parameter:
leaving gases at the temperature more than 300 C, at consuption fuel on
unit more than 0,5 T/4; hot coolling water and polluted condensate at the
temperature more than 70 C and unceasing consuption more 1 m3/ch;
other heat VER follows to take into account when leaving from unit more
than 232 kBT.

1.1. GASEOUS COMBUSTIBLE VER shall Consider the cardinal
principles of the use gaseous combustible oT6pocHbIx gas on example
caxxesoro production. The Technological scheme of the reception of smut

required for production of the rubber, is submitted for fig. 4 [3].



The Raw material - a butter special sort is warmed in heater and
enters in reactor with the temperature ~300 S. Heating are realized to
account of the heat leaving from reactor gas. In reactor at the temperature
1400 With occurs the decomposition a cheese. The Temperature is
supported to account of the incineration in camera of combustion of the
natural gas or diesel oil. In reactor incineration realize at factor of the
presenting fuel 0,25 i.e. below borders caxesbigenenusi. To did not occur
the reaction of smut with SO2 and N20 under slow cooling the products -
realize the 3akanky of the products to reactions, injecting water and coolling
gases before 700 S. Air of the high pressure, given on pacnbiniMBaHue
product, row before 450 C, air of the low pressure, given on incineration of
the gas, warm before 350 S. Temperature raszoB3ssecu after heater cheese
forms 450 S. Before pykaBHbiMu filter her(its) cool before 250 to account
Brnpbicka water. On 1 kgs carbon is formed from 40 before 60 m3 caxeBbIx
gas following composition: N2 = 7 8 %; WITH = 6 7 %; SN4 = 0,5 0,7 %;
02 =2 3 %; SO2 =2 %; N2 = 40 %; N20 = 40 %. The Heat of combustion
gas given composition forms 1,5 2,1 MDZH/M3 i.e. it is found on limit of
stability of the combustion. If ckoHgeHcupoBaTth Bnary i.e. cool rasoB3Becb
after pykaBHbix filter before 50 60 C, that heat of combustion gas will
increase in 1,54 2 times, but herewith menkogucnepcHaa smut will fall into
sewages. From each kilogram cheese (including technological fuel) in
reactor is formed 6,5 8,2 m3 caxerasoBon mixture.

Energoaudit

Energy aygut this technical-economic uHcnekTupoBaHue systems
9HeproreHepupoBaHua and aHepronoTpebneHuns enterprises for the reason
define the possibility spare expenseses on comsumed fuel-energy facility
(TER), development action, helping enterprise to reach real spare bankrolls
and power resource [2]. The Economy is reached by discovery and

eliminating the inadmissible losses to energy, introducing the more



economical schemes and processes adaptable to changing condition of the
work, use constantly acting systems of the account of the consuption and
analysis aHepronoTpebneHus.

The Problem aHeproaygura:

" reveal the sources of the irrational expenseses to energy and
unjustified losses to energy;

" develop on base of the technical-econmic analysis to
recommendations upon their liquidations, offer the program on spare power
resource and rational a3Hepronosib30BaHMIO.

The Obligatory examination once at five years subjects to the
enterprises with total saHepronoTtpebneHnem more than 6000 t u.t. and
budgeted or having gotauumn on power resources from Gosbyudzheta. As
of MEI and VTI on production one kBT ch electric energy at the average on
RF is spent 351 t u.t.

The Right on undertaking the energy examinations of the users
TER is given:

" regional (territorial) organ Glavgosenergonadzora Russia.

" organization, being licensed on undertaking the energy
examinations enterprise.

Energoauditor in their own action must follow the Law to Russian
Federation, acts organ state authorities subject RF, rule of the use heat
electric, heat energy, gas, rule of the account electric, heat energy, gas,
temporary managing instructions on organizations of the functioning in
sphere aHeprocbepexeHus in governing the state energy control in subject

of the Russian Federation, PTE and PTB in anekTpoycTtaHOBKax.

Energoauditor must answer the following requirements:
" possess the rights of the juridical person;

have a necessities instrumental, instrument and methdological

equipping;



" dispose skilled and qualified by personnel,

" have an experience of the functioning in corresponding to field of
activity;

" have an accreditation in regional organ Glavgosenergonadzora

Russia.

According to rule differs five types of the undertaking the energy
examinations (the aHeproayguToB):

" npegnyckoBon and npegakcnnyataumoHHeln (is  conducted
9HeproayamT mortgaged in project aHeprocbeperarowmx technical
decisions, correspondence to their modern requirements GUEST and
SNIPOV);

" primary (is conducted express-analysis reserve aHeprocbepexeHus
for the reason value need of the undertaking the deep energy examination,
determinations of the planned volume of the expenseses and cost
9HeproayamTa, preparing the agreement on undertaking the energy
examination);

" full (repeated) oaHeproayamt (undertaking the deep energy
examination of the enterprise for the reason define efficiency of the use
comsumed power resource to electric powers, heats, gas, water;

" extraordinary aHeproaygut (when on row indirect sign appeared the
suggestions about cutting reduction to efficiency of the use TER);

" local (is conducted examination to efficiency of the use separate
type TER or mode of the aHepronoTpebnstowmx installation, unit).

The Organization and undertaking the work on aHeproayauty ed
organizations is usually conducted in four stages.

Stage 1

The Preliminary contact with leader.

The Familiarization with the main user, production process and line,

the general building of the system of the power supply. The initial



familiarization is Conducted with system reHepupoBaHus, distribution and
9HepronoTpebneHns on enterprise, are revealled place irrational
9HepronoTpebneHus, is valued potential aHeprocbepexeHnusi, appears the
composition of the crew sHeproayamta and is valued volume of the
supposed functioning.

On perfected pepper questions is going to information on
9HepronoTpebneHuto for passed length of time. On material primary
9HeproayamTa possible adjustment planned works amount and concluded

agreement on undertaking the functioning.

Stage 2 (primary, express aHeproayauT)

The Total sHepronoTpebneHune organization of the different power
systems (as a rule, reflected in financial reporting of the enterprise, in
section of the payment for power systems) is split on separate buildings,
group of the technological processes, separate main process and
installation, type to product (as forming in prime cost). This stage of the
functioning is identified making the card aHepronoTpebneHus. Are they
Herewith used stationary facilities of the account of the enterprise, are
conducted additional measurements in node point of the enterprise by
means of portable instrument, are used accounting methods.

Experienced aHeproaygutop, which, as a rule, is a specialist - an
9HeprocHabxeHel, can quickly reveal the place possible spare energy: " on
uprated temperature leaving gas and pasorpeTbix surfaces, being indicative
of presence bad Tennonsonauuu;

" low importance cos anisochronous anekTponpusoga, being
indicative of his(its) slackness and HeakoHoMu4HOM state of working
systems;

" efficiency of the functioning(working) the scheme
XnumBogonoarotosku nourishing water, her(its) gerasauuu;

" HeBo3BpaTy condensate and absence KOHOEHCATOOTBOAYMKOB;



" HepeanusoBaHHOW possible pekynepauun to energy;

" correspondence to real mode to usages pumping, KOMNPECCOPHOrO,
ventilation equipment and the other equipment optimum mode to their
usages etc.

All revealled possibility spare energy must be contributed in list
recommendation with instruction of the priority on realization, definied by
technical-econmic payment.

Estimation specific aHeprosatpaT enters also In works amount full
9HeproayamTa on unit produced to product, used by comparing with factor
similar leading enterprise, and formation fuel-energy balance.

For organization with total aHepronotpebneHnem more than 6 thous. t
u. t. is per annum formed energy passport (according to Position
Mintopenergo from 1998 about undertaking energy examination
organization ). The Report on aHeproayauty contains the balances for
comsumed TER and offers on aHeprocbepexeHuto.

Sheduling the energy passport practically does not give new
information, but on his(its) formation disperses beside 35 % Tpygo3saTtpaT
on execution aHeproayauta. The Energy passport reasonable to arrange
for enterprise, gotTnpyembix from rocbrogxeTa.

The Results aHeproayauta are agreed with organ sHeproHagsopa in
that events, when this requires legislation. Introduction cTumynupyroLmnx
tax and the other priveleges for enterprise, concerning with
aHeprocbepexeHmnem, will allow to interest them in undertaking
9HeproayamTos., at questions will dare in the other term.

For state and public organization, which power supply is financed
from rocgotauun, task of the sheduling the energy passport is connected
with discovery reserve for spare public faciliies and numuTpoBaHug
9HepronoTpebneHns and selected financial facilities. For these events

sheduling the energy passport justified and reasonable.



Stage 3 (full aHeproayanT)

The Estimation spare energy and economic advantage from
introduction different proposed action.

The Choice of the concrete program on aHeproctepexeHuto with
highlighting priority, the most efficient and 6bICTpoOKynaembix action.

Sheduling the energy passport (for organization without fall, budgeted
from rocbiogxeTta).

Formation and presentation manual enterprises of the report (and
energy passport) on result of the undertaking energy ayamta. The Co-
ordination them with organ Gosenergonadzora if in this there is need.

Acceptance by manual of the organization of the decision on
realization of the program 3aHeprocbepexenusi, formed on result full
SHeproayauTa.

Stage 4 (Monitoring)

The Organization on enterprise of the system of energy management,
systems constantly acting account and analysis to efficiency of the expense
power resource.

The Continuation to activity, additional examination, addition of the
program to realization of the measures on aHeprocbepexeHuto, study
reached result.

The Energy auditor must answer the following requirements:

" Without fall be Ilicensed and accreditation in organ
Gosenergonadzora that nogTBexpgaet  the KBanmdukaynoHHoe
correspondence to on undertaking of such nature of the functioning.

" Have get prettier theoretical preparation on electro- and
TennocHabxeHuto (at a rate of engineer), practical experience of the
functioning in the field of power supply and aHeprocbepexeHus.

" Necessary to note that TennotexHuyeckme of the task in general
works amount form 75 %, anekTtpoTexHuyeckue - 25 %. Much often

possibility spare electric energy is revealled at analysis of the terms to



usages TennotexHudeckoro (the pumps, compressors, ventilators and
others) of the equipment. This is reflected when completing the command
SHEeproayamTopoB.

" Energy auditor must be a specialist of the broad profile, including
have a skills financial ayguTa in a part, concerning fuel-energy resource (or
have in its crew of such specialist).

" Energoauditor must possess the ability to work as project manager.
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