JHepreTuyecKkuii 0aJJaHC 1 HOPMHUPOBAHHUE PACXOA0B U NMOTEPh IHEPIUH HA COOCTBEHHbIE

HY/K/IbI CTAHIIUHA

BripaGoTka TemaoBOW M 3JIEKTPUYECKOM SHEPruu TEIJIOBBIMU DIEKTPUUECKUMU
CTAaHLMSIMM 3TO OCOOBI TEXHOJOTMYECKHI MpOLEcC, LUKI C ONPEAEICHHBIMU CTaIUsIMU
JKaX7ash U3 KOTOPBIX BKJIIOYAeT B ce0si ompeaeNieHHbIE 3aTpaThl, pacxoisl W morepu. Ha
HEKOTOPBIX CTAAUAX ITH IIOTEPU MOTYT JTOCTUIaTh OYEHb 3HAYUTEIILHBIX BEJIUYMH, HA IPYTUX
e CTaausX MOTEPU MOTYT ObITh HE 3HAUUTEIbHBIMU, HO BCE K€ OHM UMEIOT MECTO OBITh, U UX

HY>KHO YYUTHIBATh.

BooOmie, mnoHsATHE TEMJIOBbIE TMOTEPH MOXKHO MPEACTaBUTh KaK HEKOTOPYIO
3aBUCUMOCTb 3aTpaT pa3JIMYHBIX PECYpCOB Ha MPOU3BOJACTBO TEIUIOBOM SHEPIHMM Ha €€
TPAaHCIIOPTUPOBKY, PALMOHAJIBbHOE HCIOJIb30BAHME M  pACHpEACNICHHE K KOHEYHOMY
NOJIYYeHHOMY 3HAYEHWIO TMPU PA3IUYHbIX BHEIIHUX Bo3AecTByrommx ¢akrtopax. Kak
MpaBUIIO, JaHHASI 3aBUCUMOCTD BBIPA)XKAaeTCsl B a0COJIIOTHBIX WJIM OTHOCHTEIBHBIX BEIMYMHAX,
WIK K€ B MPOLEHTHOM COOTHOIIEHHH, YTO OYEHb YAOOHO, TaK Kak, TEIUIOBbIE MOTEpU Ha

CTaHIIMHK, BO MHOI'OM 3aBHCAT OT MOIITHOCTH CTAHIIUH.

Bce Bo3MoxHEBIE MNOTCPH Ha CTAHLMWU, JAKE CAMbBIC HC3HAUUTCIIbHLBIC, B 06IHCM HUTOrec,

CCTCCTBCHHO, OTPAXXAarOTCA Ha pacxXoac TOIIMNBA.

C}’H_IeCTByeT cricnuajibHas HOPMATUBHO-TCXHHUYCCKAsA AOKYMCHTAIUs 1o

TOIUTMBOMCIOJB30BAHUIO TEIVIOBBIX CTAHLIMI, KOTOpas BKIIIOYAET B CEOS:
-OHEPreTUYECKUE XapAKTEPUCTUKN KOTJIOB;
-3HEPreTUUYECKUE XapaKTePUCTUKU TypOOarperaTos;

-3aBUCMMOCTH TCXHOJIOTHYCCKHUX IIOTCPb TCIIJIa, CBA3AHHBIX C OTIIYCKOM TEILIOBOM

SHEPIHUY;

-3aBUCUMOCTH aOCOJIIOTHBIX WM YyIEIbHBIX 3aTpaT 3JIEKTPOSHEPTUU U TEIJIOBOM

OHCPIruu Ha COOCTBCHHEIC HYXbl CTAHIINH,

HopMupoBanne u yd4eT TEIUIOBOM M JJIEKTPUYECKOW DJHEPIMM Pa3IMYaroTCs 10
CJIIO)KHOCTH MX ompeaeneHus. Tak, pacxoja 3JIEKTPUYECKON SHEPruu MOXKET ObITh TOYHO

HU3MEPCH U ONPCACIICH CIICHHNAIbHBIMU CUETYMKAMHU BHCKTquCCKOﬁ OHCPIruu B T1000¢ BpeEMms,



3a 1000 MPOMEKYTOK BPEMEHH , B TO BPEMSs KaK PacXobl TEIJIOBOM SHEPTHUH HE MOTYT OBbITh

HACTOJIbKO TOYHO U3MEPCHBI KaKUMH-TH00 CIiICraIbHBIMHA HpI/I60paMI/I.

[Tosromy 1i1st ompeneneHUs] MOTEPh TEIUIOBOM PHEPTUU MPHU Pacxojax HEoOXOAMMO

IMPUMCHSATDH paC‘IéTBI AJIs1 YUCJIICHHOI'O OMMPCACICHUA ITOTEPh JAHHOI'O BUAa DOHEPTUH.

Bce paznuuHble TEXHUKO-DKOHOMHYECKHE MoKaszaTenu padorel TOC ompenesnsrorcs,
pacCUMTBHIBAIOTCS M HOPMHUPYIOTCS IO  pe3ynbTraraM  pa3pa0OTaHHOIO  TOILIMBHO-
HHEPreTUUECKOro OanaHca CTaHLMU, KOTOPBIM, B CBOKO OY€pe/b, BKIIOUYAET B ceOs OamaHChI
TOIUIMBA, 3JIEKTPO3HEPTUU U TEINIOBOI SHEPTUU.

Hopmuposanue snepreruueckoro 0aganca TOC 0CHOBBIBAETCS HA YETHIPEX OCHOBHBIX
rpynnax HopM nokaszarened TOC. OHM NO3BOJSIIOT ONPEAEHATh 3IKOHOMHYHOCTH U
spdexktuBHOCcTs TOC mpH U3MEHEHMM HArpy30K, W MPU H3MEHEHUHM Pa3IUYHbIX YCIOBUI
IKCILTyaTaliH.

['pynmbl HOpM noOKa3aTeneu:

1. HopMsl pacxom0oB SHEPTHH.

JlanHast rpynma BKIOYAeT B CeOs pPa3IMYHbIE DHEPIeTUUYECKUE XapAKTEPUCTHKU
ocHOBHOTO oOopynoBanusi TOC. B nanHOM ciydae HOPMHUPYIOTCSI YACOBBIE PACXO/IbI TETIIIOTHI
Ha XO0JIOCTOM XOJ JUIsl BCEr0 000pYy10BaHMs

2. HopwmbI-monpaBku.

JlanHas rpynna oTpakaeT M3MEHEHHs IMPU BHECEHWHU KOPPEKTUMBOB INPU H3MEHEHUU
COCTOSIHMSI O0OOpYJIOBaHUSI M YCIOBUM OJKCIUIyaTalluM B CpPaBHEHUM C YCTaHOBUBLIMMUCS
xapakTepucTukamMu. Hanpumep, Ha TaHHbIE MOMPAaBKU MOTYT OKa3blBATh BIMSHHUE Pa3IU4HbIE
BHEIIHME (PAKTOpbl, TAKHME KaK, H3MEHEHHE TeMIepaTypbl BO3AyXa, HEHUCIIPAaBHOCTU B
000pyOBaHMM, TMOBBILIEHHBIM pPacxoj 3JIEKTPOIHEPrMM M TEIUIOBOW HHEPruM M3-3a
HEHCIIPAaBHOCTEH, YBEJIMUEHUE PA3TUYHBIX IOTEPH, TEIIOBBIX U ANEKTPUUYECKUX.

3. Hopwmsl 115 mognep:xanust pabodyero cocTossHUs 000pyA0BaHHUS.

Jlannast rpynma BKIIOYaeT B ce0s JOMOJIHUTENBHBIE JHEPIeTUYECKUE PacXOJbl
HEOOXOAUMBIE I MOAJEp)KaHus O00OpyAOBaHUSA B paboO4yeM COCTOSHUM U JJI PEKHMOB,
TpeOyHOIMX NOBBILIIEHHOIO BHUMAHUS, TAKUX KAK PEXUMBI ITycKa U OCTAaHOBA 000pYA0BaHUS.

4. PacxoJipl SHEPTUU Ha COOCTBEHHBIE HYK/IbI.

Ota rpymmna ycTaHaBIMBAaeT Takue IOKas3aTelu 3Hepreruueckoro Oamanca TOC, kak

KII/] cranuun no OTnycKy SHEPTHM.



OTmyck SHEPruu co CTAaHIMKM MOXKET XapaKTepu30BaThCs 1ByMs nokazatensamu KII/I:

-KII/I ctanuuu BPYTTO;

-KIIJI ctanumu HETTO.

JlanHast rpynna oTBEYaeT 3a IOJY4YEHHE pacxoA0B Ha coOCTBeHHbIE Hyxnbl TOC, a
TaK>Ke TIO3BOJISIET YYECTh MOTEPU SHEPTUHU B 00OPYIOBAHHH.

Bce pasnuunble pacxoabl SHEPrUU Ha CTAHUUU Ha COOCTBEHHBbIE HYXAbl U MOTEPU
SHEPrUU MOXKHO Pa3AeIuTh Ha TP TPYIIIIBL:

[lepBas rpynmna: pacxobl, y4aCTBYIOIIME B TEXHOJIOTMUYECKOM IPOLIECCE, 3aBUCSINNE
OT IPOAOJKUTENBHOCTH pabOThl, OT BBIPAOOTKH 3HEPTMU OCHOBHBIM OOOpPYAOBAaHHUEM U OT
pPeKUMOB  pabOThl; 3TO pacxXoAbl B PA3NUYHBIX MUTATENBHBIX, UPKYJISIUOHHBIX,
KOHJCHCATHBIX, JPEHAXXHBIX HACOCAaX, B JIBIMOCOCAX, B BEHTHIATOPAX, PacXo]bl Mapa Ha
oOorpeB TorMBa (Ma3yrta). Pacxoasl M moTepu 3TOHM IpyMIbI, KaK MPaBUIIO, YCTAaHABIMBAIOT
Ha OJIMH 4Yac pabOThI ¥ Ha EAMHUILY BBIPAOOTKU SHEPTUH 000PYyI10BaHHEM

Bropast rpynmna: pacxoisl 3HEpruu st 000pyI0BaHUS TOILIMBOINOJAYM-MEXaHU3MbI
OOLIECTAHIMOHHOIO MCMOJIb30BaHUs (ApOOUIIBHBIE KaMepbl, MEIbHUIIBI JUJIsI pa3MoJia Y,
MEJIbHUYHBIE BEHTWISITOPHI, KOHBEMEpPhl M TPAHCHOPTEPbI, MOIABEMHBIE KpaHbl Ha CKIagax
yIJisl, BaroHOONPOKUBIBATEIN), HACOCHl XMMMUYECKONM BOJOOYMCTKHM M XO3SIMICTBEHHOI'O
BOJiocHAOeHus. Tak e B JaHHYIO TPYIIITY BXOIUT 000pyA0BaHUE, KOTOPOE HE paboTaeT npu
HOPMAJIbHBIX YCIOBHUSIX AKCIUTyaTallMH-PE3E€pPBHBIE T€HEPATOPhl MOCTOSHHOTO TOKAa, HACOCHI
XUMHUYECKON IMPOMBIBKM KOTJIOB (KHCJIOTHOH), HMPOTHBOIOXAPHBIE HACOCHI. DTU Pacxoibl
TaK)K€ YYacCTBYIOT B CAMOM TE€XHOJIOTUYECKOM IPOIIECcCe, HO 3aBUCAT OT BHIPAOOTKH DHEPIUU
[€XaMd U BCEW CTaHIMM B LEJIOM. J[aHHBIE pacxoibl HOPMHUPYIOT aHAJOTMYHO pacxojam
nepBoi rpynmbl. [loTepu TEmnoThl MpHU pacHpeesieHnd , HOPMUPYIOT Kak MPaBHIIO, HA OJUH
yac pabOThI KOTJI0AarperaTa Ui yCTaHABIUBAIOT B MPOLIEHTAX OT MOJIE3HOTO OTITYCKa TETUIOTHI
WIA IPUHUMAIOT YKPYITHEHHON HOPMOM B TMUTaKaJoOpHUsX Ha MECsL.

Tperbs rpynma: pacxolbl JaHHOM TpPYIIbl HE CBS3aHbl HEMPOCPEIACTBEHHO C
TEXHOJOTMYECKMM IPOLECCOM M HE 3aBUCAT OT 4Mcia paboThl M BBIPAOOTKH arperatoB U
nexoB. Croja MOXHO OTHECTHM pacxo[pl HHEPrUM Ha MIPHUBOJ CTAHKOB B MEXaHMUYECKHUX
MacTepCKHX, Ha CBapKy MpU PEMOHTE, Ha OTOIUICHWE, Ha OCBELICHHUE, IYyIIW, MOKapHbIe
Hacockl. B sHepro0OanaHce cTaHIMM HEOOXOAMMO YUYUTHIBATh PacxoAbl KOTOPbIE MOKHO
OTHECTH U Ha MPOU3BOJCTBO: OCBEILEHNE U OTOIUIEHHUE MPOU3BOJICTBEHHBIX IIEXOB, HA CBAPKY

U JIpyTUe Leu Npu paboTe B OCHOBHBIX Iexax. [l 3TUX pacxo/l0B yCTaHABIMBAIOT HOPMBI,



,Z[I/I(I)(I)CPCHHI/IPOBaHHBIG 10 MecianaM r1oaa. He otHOCAT Ha IMPpOU3BOACTBO pPaACXOAbl Ha

OTOIINICHHUE U OCBCIICHNEC HC IMTPOU3BOACTBCHHBIX 3JaHUM ¥ IOMEILICHU.

Energy budget and auxiliary power consumption costs and losses valuation

(OHepretuueckuii 6alaHC W HOPMHUPOBAHHE PACXOAOB M TOTEPb HAa COOCTBEHHBIE

HYK/Ibl CTAHITUH)

Power generation by Thermal Power plants is a special process, more specifically, a
cycle with definite stages, either of which involves definite costs, inputs and losses. On some
of the stages, these losses can reach quite substantial amounts, on others not as much.

However, they are real and should be measured.

In a broad sense, the term thermal losses can be described as a certain correlation
between resource inputs on the generation, transmission, rational utilization and distribution of
a thermal power — on one hand, and the amount of power produced in all under the influence
of different external factors — on the other hand. As a rule, this correlation is expressed as an
absolute or relative magnitude, or a percentage — this way is quite useful, because the thermal

losses of a plant depend largely on its capacity.
All possible losses, even the slight ones, eventually affect the fuel input.

There is a specific normative technical documentation for fuel utilization at power

plants, which includes:
- energy characteristics of boilers;
- energy characteristics of turbines;
- rates of the thermal losses in the process of a thermal power delivery;

- rates of the absolute and specific power (thermal and electric) inputs on the balance-of-

plant needs.

Valuation and registration of a thermal power and an electric power differ in the

complexity of their implementation. Indeed, electric power consumption can be measured with



special electricity meters at any time or for any given time period. While thermal power

consumption can’t be measured instrumentally with the same accuracy.

That is why to measure thermal power losses in the course of consumption one should

use computational methods for registering this type of losses.

All the variety of technical-and-economic operational parameters of a TPP are
registered, calculated and valued according to the devised energy budget of the TPP. Whereas

this budget consists of fuel balance, electricity balance and thermal power balance.

TPP energy budget valuation is based on the four main groups of norm parameters,

which help to estimate TPP efficiency under various loads and conditions.
Groups of norm parameters:
1. Energy consumption norms.

This group includes various energy characteristics of the main TPP facilities. In this

case, no-load thermal hourly consumption by all the facilities is normalized.
2. Correction norms.

This group represents corrections made in case of alterations, such as facility status
change or departure from a steady-state operating regime. For example, these corrections can
be induced by various external factors as follows: change in temperature, equipment
malfunction, increased electric and thermal power consumption due to malfunction, increased

thermal and electric losses.
3. Facility maintenance norms.

This group relates to additional energy consumption for facility maintenance purposes

and to high maintenance operating regimes, such as setting facilities up and down.
4. Auxiliary power consumption.
This group includes such TPP energy budget parameters as TPP energy efficiency.
TPP energy output can be evaluated in two efficiency terms:

- Gross efficiency;



- Net efficiency.

These parameters help to evaluate auxiliary power consumption and calculate

equipment related energy losses.

All the types of auxiliary power consumption at a TPP can be categorized into three

groups.

The first group: operating consumption, varying according to service hours, energy
output of the basic facilities and operating regimes. The group also includes consumption by
the wide range of feed pumps, circulation pumps, drain pumps, force-draft fans and other fans,
steam feed for fuel preheating (fuel oil). The rates of consumption and losses in this group are

estimated for an operational hour and energy output units.

The second group: energy consumption for the balance-of-plant needs, consumption by
coal-handling equipment (beater chambers, coal pulverizers, mill fans, coal conveyors,
hoisting cranes at coal storages, coal car dumpers), by water-conditioning pumps and service-
water pumps. In addition, this group includes stand-by equipment — standby constant current
generator, chemical boiler washing pumps (acid cleaning), and fire-fighting pumps. Different
types of energy consumption rendered in this group are operating as well, but they are
dependable from the rates of energy output of the whole plant and each of its units. The rates
of these types of consumption are normalized in the same way as the rates in the first group.
Thermal distribution losses are estimated, as a rule, for the boiler production hour or expressed
as a percentage of net thermal supply, or the enlarged norm in gigacalories is set for the

month.

The third group: consumption in this group has an indirect connection to operating
process and is not affected by operating hours or facilities and units output. The group includes
energy consumption by machinery drives in shops, for repair welding, heating and lighting, by
showers and fire-pumps. Energy budget of a plant should encapsulate such types of energy
consumption which can be in some way allocated to operating consumption: heating and
lighting of production units, welding and other operations performed in the master units. This
type of consumption is normalized on a monthly basis. Energy consumption for the purposes

of heating and lighting of non-production units are not allocated to operating consumption.
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