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OLEHKA CHUKEHHUA IIJIATBI 3A IIOTPEBJIEHHUE 3JIEKTPOHEPI'MH
INPU CHU’KEHUH ITOJIYHACOBOT'O MAKCUMYMA

Anb3akkap A., I'pauyeBa E.N.

KasaHckuli 2ocydapcmeeHHblll sHepeemuyeckull yHusepcumem, KasaHo

AHHOMayus

B c8513U ¢ 8bICOKUMU YEHAMU HA 3HEP20pecypchbl IHep2emuyeckas cocmasasowas 6 cebe-
cmoumocmu npodyKyuu Moxcem 6bimb 8eCbMd 3HAYUMEAbHOU U HA IHEP20EMKUX NPOMbIUL/IEH-
HbIX npednpusimusix docmuzambs 60 % u 60.1ee. [JJa51 ee CHUNCEHUST HYHCHO He MObKO PAYUOHANb-
HO UCh0/1b3080Mb 3HEP20PECYPChbl, paA3pabamMbvI8ams U peaau3o8bi8dmb Meponpusimus no ux sKo-
HOMUU, HO U NPABU/IbHO 3As18151Mb 0XcuddeMble NoKazameau 3/eKmponompebaeHust HA pacyem-
Hblll nepuod (Mecsiy, keapmad, 200), KOMOpble YKA3bI8AOMCSl 8 002080pe C IHEP20CHAby carowell
opeaHu3ayuetl Ha cHabxceHUe 3/1eKkmpu4eckoll sHepeuell. B daHHOU pabome nokasaH pacyém o
npusedeHHbIX 3ampamax; OYeHKAd CHUNCEHUS N/aambsl 3a nompebJjeHue 3/eKkmposHepauu npu
CHUJCEHUU NOYyYaAc08020 MAKCUMYMA; OYeHKa ywepba npu pe2yAupo8aHuu MAKCUMyma MOWHO-
cmu.

Katouesvwle cnoea: [o1y4acogoti MakcuMyM, MOUHOCMb, 08yXcCmagoyHbll mapudgh, nompebsieHue,
npodykyusi.
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Abstract

Due to high prices for energy resources, the energy component in the cost of production can
be very significant and reach 60% or more at energy-intensive industrial enterprises. To reduce it
it is necessary not only to rationally use energy resources, develop and implement measures to save
them, but also correctly declare the expected indicators of electricity consumption for the billing
period (month, quarter, year), which are indicated in the contract with the energy supply organiza-
tion for supply of electrical energy. This paper shows the calculation of the reduced costs; assess-
ment of the reduction in fees for electricity consumption with a decrease in the half-hour maxi-
mum; assessment of damage in the regulation of maximum power.

Keywords: Half-hour maximum, power, two-part tariff, consumption, production.

Introduction

Industrial and equivalent consumers with a connected power of 750 kVA and more pay
for electricity consumption at two-rate tariffs [1, 2], which are systems of price rates that are
used to pay for electricity (power). At the same time, the maximum power (declared or actual)
during the hours of the greatest loads of the power system is one of the indicators of power
consumption) [3].
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The maximum half-hour average electrical load of an industrial enterprise is calculated
according to the equation [4]:

Pmax :Pav +ﬂ6; (1)

where Pav is the average value of the enterprise's half-hour load;
B: is a statistical coefficient;
o: is the standard deviation.

Materials and Methods

In the general case, with a two-part tariff, the choice of parameters 3 and Pmax is carried
out according to the criterion of the minimum change in the total costs of the enterprise per
day on average:

A3 =All; +C =All +All, +All, +C, (2)

where AIl1 - change in payment for declared contractual power;

AIl2 - changing the fee for exceeding this power;

AII3 - change in payment for consumed electricity;

C - product cost.

Then the cost of undersold products C = 0, the payment for consumed electricity does
not depend on the declared power (AP3 = 0) and criterion (2) takes the form [5, 6]:

A3, =All +All,; (3)
The value AIl1:

A171 :%(Pmax _Pcp); (4)

where a: is the basic rate of a two-part tariff; n=365 days.
The value of AP; is found taking into account the penalty factor kpen:

AHZZkaen%p[P;v _Pmax]; (5)

Where Pt,y: is the average value of the truncated set of half-hour load values exceeding
the half-hour maximum; p (P > Pmax) = 0.6587 at =1 [7].
Taking into account (1) to (5), the minimized functional (2) takes the form:

A3, = %(Pmax ~P,, +2k,, B—cb(u)J[Pav P, +az(p(u)]} (6)

Results

Fig.1 shows the dependences of changes in total costs and their components on quan-
tiles B at the main rate: a = 9760 rub/kw; n = 365 days; o = 200 kw and different values of the
penalty factor. Calculations are made in rubles.

Discussion

For a reasonable choice of the quantity and, accordingly, the declared maximum half-
hour, it is necessary to openly disclose the functional dependence of the economic effect on
the influencing factors, in particular, taking into account the probabilistic characteristics of
the half-hour load.
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Fig. 1. Change in the total costs of the enterprise in the absence of restrictions on loads:
1-All; 2-AlT,, kpen =53 - A3, kpen =5; 4-AIll,, kpen =10;

S—A3,, ki =10; 6-AlT,, ko, =157 A3y, k , =15

The optimization criterion (1) in this case takes the form (All3 = 0):
A3, = AT, + AT, +C; (7)
where AP3 is the daily change in the payment for consumed electricity;

Ally=bp(P>P ., )AW; (8)

where b is the additional rate of the two-part tariff for the consumed kw-hour of elec-
tricity;
AWZ is the total daily change in power consumption:

AW =AW, +AW, + AW ; 9)

The components of the total daily measurement of electricity consumption are:
1) Daily average decrease in power consumption AW1 during the time of limiting the
maxima of the half-hour load:

20 )
Awlza—ﬂ(a+27z(l—r)¢H W[ P, ~Proc ]); (10)

2) Additional daily average electricity costs:

AW, =dAW; (11)
3) Daily average increase in power consumption during load dip hours:

AW, =K AW ; (12)

The cost of products not released per day due to load restrictions is determined as fol-
lows:

C=(1-k)yp(P>P , )AW,; (13)

where y: is the specific damage.
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Fig.2 shows the results of A3; calculations.
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Fig. 2. Change in the total costs of the enterprise:
1-AIT1; 2—-AI13;3-C, y = 12500 rub./ (kw -£#); 4—A3,, y = 12500 rub./ (kw -k);
5-C,y = 25000 rub./ (KW -h); 6-A3,, y = 25000 rub./ (kw -4);
7-C,y = 50000 rub./ (kw -h); 8—A3,, y = 50000 rub./(kw -h)

Extra rate:
a=9760 rub./ (kw -h); b =4700 rub./ (kw -h); n =365 day;

o=200kw; k,, =10; d =0; k =0; e =10"¢"

Conclusion

A method was tested for selecting the half-hour maximum load of an industrial facility
according to a standard that takes into account payment for the declared contractual power
during peak hours of the power system, consumed electricity and damage caused by product
arrears when determining the operating load.
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