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FOREWORD

The implementation of the course project for the course "Electrical Systems
and Networks" is an important stage in the training of electric power specialists,
which is due to the need for a comprehensive review and solution in these
developments of a large group of technical and technical and economic issues
related to the operation of electric networks.

The content of the course project is the design of an electric network of 110
kV, including the development and feasibility study of solutions that provide
electricity to consumers at the lowest cost with the fulfillment of technical
restrictions on the reliability of electricity supply and the quality of electricity [1].

The guidelines contain information about the order of the course project, the
main ratios for performing electrical and technical and economic calculations,
recommendations on the use of standard design solutions.

To carry out the project, the appendix contains reference materials compiled

on the basis of regulatory documents and literature.



1 PRELIMINARY ELECTRIC NETWORK OPTIONS

1.1. Development of options for the designed electrical network.

The development of initial options for the development of the designed
electric network is carried out on the basis of the requirements and
recommendations of the "Norms for the technological design of energy systems
and electric networks of 35 kV and higher” (NTD ES and EN) [1].

According to the original data (load units, the scale reference plan) from
table. A.1 it follows that the designed network is most likely to have a rated
voltage of 110 kV (transmitted power 13-45 MVA, average distance between
neighboring substations is 25 km).

Initial options for the development of the electric network are developed on
the basis of the recommendations of the NTD ES and EN given in table. A.2; it is
taken into account that according to the design assignment all load nodes have
consumers of the first category of reliability of power supply [2], for which
uninterrupted power supply should be provided.

The initial options for the development of the electric network are given in
Fig. 1 explanatory note (EN).

Of the planned initial options for the development of the electric network
that satisfy the requirements of reliability of power supply, the two most relevant
to the requirements of efficiency are selected, that is, having the smallest length of
lines (in single-circuit design) and the smallest number of cells of high-voltage
circuit breakers on open switchgears of high voltage substations (outdoor

switchgear HV SS) and power sources (PS).



1.2. Calculation of the length of the lines of electric network options
The calculation of the length of the lines of the initial options for the
development of the electric network is carried out according to the following
relationships.
The conversion factor for the lengths of network sections, measured on the
job plan, to the actual lengths of the sections:
Keon =M - 1076 - ki, (1.1)
where
M is the scale of the plan of the assignment;
107° - conversion factor “mm” to “km”;
ki is the coefficient of increasing the length of the network section in
comparison with the air line; according to [1], k. = 1.25.
Actual length of the network section, km:
L=1" Keon, (1.2)
where
| is the length of the network section, measured on the job plan, mm
The given length of the network section, km:
L'=L - Kep, (1.3)
where
ken - coefficient of reduction of the lengths of double-chain lines to single-
chain;
for overhead lines of 110 kV on double-circuit reinforced concrete supports,
Ken ~ 1.64.

The results of calculating the length of the lines of the initial options for the

development of the electric network are listed in table. 1 EN.



1.3. Determining the number of cells of high-voltage circuit breakers
outdoor switchgear HV SS and power sources (PS) options of the electric
network

The number of cells of the high-voltage circuit breakers of the outdoor
switchgear HV SS and PS of the initial options for the development of the electric
network is determined on the basis of the requirements and recommendations of
the Norms for the Technological Design of AC Substation with a Higher Voltage
of 6-750 kV (NTD SS) [3], the main provisions of which are given in Table. A.3
and A4.

Note. For power supplies, the ciphers of typical medium voltage outdoor
switchgear circuits are not determined in the calculations and the number of circuit
breaker cells corresponds to the number of outgoing lines, i.e., Ny = Ngl.

The results of determining the number of cells of high-voltage circuit
breakers outdoor switchgear HV SS and PS of the initial options for the

development of the electric network are listed in Table. 2 EN.

1.4. Selection of options for the electrical network that have the best
performance
Two options for the development of the electric network, having the best indicators
(2 L'— min and X nep— min), are accepted for further more detailed and accurate
calculation and comparison by condition of the minimum cost part of the
integral effect Ct.d [4].

The indicators of the initial options for the development of the electric
network are listed in table. 3 EN.

Note. When X L'y < X L', and X nepi > X Nepj (or X L5 > 2 LY, and X nepi <
2. Nepj) Comparison of options i and j should be done by cost indicators using

formulas:
Ki =Ko 2L + Kgpss " 2Ngpss i + Kepsp * 2Ny spi (1.4)

Kj=Ko 2Lj+xch SS - 2Nypss j + Kepsp " ZNepsp s 1.5)



Where

Ko is the cost of constructing 1 km of a single-circuit line of 110 kV;

ko = 25 thousand dollars. (table A.5);

Keb ss - the cost of the cell switches outdoor switchgear HV SS;

keo ss = 50 thousand dollars (table A.12);

Keo sp - the cost of the circuit breaker switchgear outdoor switchgear MV SP;
keo sp = 62 thousand dollars (table A.12).

2. CALCULATION OF LOADS OF NODES OF INITIAL ELECTRIC
NETWORK OPTIONS

The calculation of the loads of the nodes of the initial options for the
development of the electric network is performed for the three main steady-state
modes according to the following relations:

1. Maximum load mode
PL=SL cosq; Q=S - sing;

Pm = Sm - €0Som; Qm = Sm - Singw; (2.1)
SH=SL + Sm; Pu=PL + Py; Qu = QL+ Qum,
where S, Sm, cosg, cosgyu are taken from the source data to the course

project;

2. Minimum load mode
SLML:SL'kL; PLML:PL'kL; QLVL =Q - k;;

SMVL:SM Ky PMVL=PM Ky QMVLzQM ks (2.2)

sVb=sVLis VL. p,, =pVL

+p, VL opvL=0quvL T o,k
where k., km - load reduction factors of network nodes on the LV and MV
side in the mode of minimum electric load, taken from the source data for the

course project;



3. Post-emergency modes
SLPE =S, Kpe; PLPE =P - Kpg; QLPE = Q_ - Kpg;
SMPE = Sy * Keg; PMPE = P * Keg; QMPE = Qum - Keg; (2.3)
SHPE = S " Keg; PHPE = Py - kpg; QUPE = Qn - kpg,

where kpe is the coefficient of consumers of | and Il categories of reliability

of power supply of network nodes, taken from the source data for the course

project.

The results of calculations of the loads of the nodes of the initial options for

the development of the electric network are entered in the table. 4 EN.



3 DETERMINATION OF FLOW DISTRIBUTION IN STABLE MODES
OF ELECTRIC NETWORK OPTIONS

3.1. Assumptions in determining flow distribution for power grid
options

The determination of the flow distribution for variants of the electric
network is performed under the assumptions [5]:

- power losses in the elements of the electric network (lines and
transformers) are not taken into account, i.e. 2> AP =0 and 2AQ =0;

- the voltage in the nodes of the electric network is constant and equal to the
nominal, i.e. Ui = Unom = CONSt;

- the electric network is homogeneous (R; / X; = const), which allows the
flow distribution in closed loops to be found through the lengths of the
corresponding sections.

The determination of the flow distribution in the steady-state modes of the
initial variants of the development of the electric network is carried out for the
conditions of maximum loads (winter maximum) and characteristic post-

emergency conditions of the electric network using the following relations.

3.2. Determination of flow distribution in the maximum electric load
mode of electric network options

1) Radial electric network

B Sg-1 1

N

Sg1=$S1




2) Main electric network
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i ¢ *—» S2
Sy
S12=S%; Sp1=Si2+tS
3) Ring network
v 5’
Sei 4 S 512 Ser
— _— «— — +
L5 L5

3
S3

2
9
Ls- 1-2
St Sy

Sp1 =[S (Lt Lastlpg)+S, (Lostlegs) +Ss L]/ (Lgy + Lo+ Ly
T Lgo);
Sps = [Ss (Lgt Lo+t L 5) +S, (Lgy t L)+ S L ]/ (Lg g t L+ Lost
Lg-2)-

Verification:

Sp-1+Sp3=S1+S+Ss

S12= Sp1 -3

S32 =351

Spu3 = S35 55



3.3. Determination of flow distribution in post-emergency conditions of
electric network options

1) Radial electric network

e _ o pe. pe _ pe
S =8" Sg1 =Sia".

3) Ring network
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The results of determining the flow distribution in steady-state modes of the
initial options for the development of the electric network are listed in table. 5 and
6 EN.

4. SUBSTANTIATION OF NOMINAL VOLTAGE OF OPTIONS OF
ELECTRIC NETWORK

The justification of the correctness of the decision adopted in Section 1 on
the rated voltage of the initial options for the development of the electric network
Is carried out according to the formula that gives satisfactory results for the entire
scale of rated AC voltages in the range of 35-1150 kV [6],

Ueq = 1000 / v (500 / L + 2500 / P,), (4.1)

where

L - is the line length, km;

P. - transmitted power on the line (per circuit), MW.

The results of calculations to substantiate the nominal voltage of the initial

options for the development of the electric network are listed in table. 7 EN.

5 SELECTION AND INSPECTION OF CROSS-SECTIONS OF
ELECTRIC NETWORK LINES

5.1. Determining the number of hours of using the largest load of nodes
and lines of electric network options

In the source data for the course project, the power consumption of the
nodes is characterized by annual load schedules or by the number of hours of use
of the highest load T n

The number of hours of use of the highest load nodes Thi.n, hours specified
by annual load schedules, is determined from the expression (1 <1< 12):

Toin =X (Pi - t) / Pa)] - Tyear / 12, (5.1)
where

Pi - and Py, are given in%;



ti - in months;
Tyear - in hours (Tyear = 8760 h).

Notes:
1. The average load value of the nodes P,,, MW, given by the annual load
graphs, is determined from the expression (1 <1< 12):
Pav =2 (Pi-t) / Pa)] - Prin/ 12, (5.2)
where P; and Py are given in %;
ti - in months;
Phi - iIn MW,
2. The coefficient of non-uniformity of annual load schedules is found by the
ratio:
Oyear = Pml | PhI. (5.3)
3. The fill factor of annual load schedules is found by the ratio:

:Byear = Pav/ Phl. (5-4)

The determination of the number of hours of use of the largest load of nodes

specified by annual load schedules is entered in the table. 8 EN.

The number of hours of using the largest load for the Ty.. lines is calculated
based on the distribution of the active power P, in the lines of the options for the
development of the electric network, the active load of the P, nodes and the values
of the T .

Annual load schedules and the corresponding values of Ty and P4y are given
in Fig. 2 EN.

When calculating T.., the following relationships are taken into account:

1) Radial electric network



? P,

The1=Tha

2) Main electric network

B PBfl l P172 2
- -
t * *—» P2; Th2
P T
Thi12=Tho bt

Thg-1=(P1- Th1+ P Thi) / (P1+ Pi1)

3) Ring network

v
5 Py, P Py s Pey P
+ _ 2 - +
P1; Th1 P2; Th2 P3; Ths

Thi2=Tha3=Tho;
Thg-1=(P1- Th1+ P12 Thi2) / (P1+ P1);
The—3=(P3- Tha+ Po3- Thas) / (Ps+ P3y).
The results of determining the number of hours of using the largest load for

the lines of the initial options for the development of the electric network are listed
in Table 9 EN.

5.2. The choice of wire cross-sections of lines of options for the electric
network

The wire cross-sections of the initial options for the development of a 110

kV electric network are accepted in accordance with the requirements of the



“Norms for the Technological Design of Overhead Power Transmission Lines
0.38-750 kV. Power Transmission Lines 35-750 kV” (NTD OL) [7] and
“Electrical Installation Rules (EIR-2009) "[2], equal to 240 mm? for single-circuit
sections and 2 (240) mm? - for double-circuit (Table A.5).

The results of choosing the wire cross-sections of the lines of the initial
options for the development of the 110 kV electric network are listed in Table. 10
EN.

5.3. Checking the wire cross-sections of the lines of the electric network

The wire cross-sections of the variants of the electric network 110 kV are
checked:

a) according to the permissible current load for heating;

b) from the point of view of a sufficient regulatory range of transformers
with a control device under load (on-load tap-changer).

1. Checking the wire cross-sections of the lines for the permissible current
load for heating is performed using the ratio:

lre < Ioc, (5.5)
where ¢ is the rated current for checking the wires for heating, the largest of

those that occur in post-accident conditions;

lie = 1L PE = {V [(PL P50)? + (QL PE )21} - 103/ (V3 - Unom); (5.6)
the value of P_ P&, Q. PE 1, found in the table. 5 and 6 EN;
e = L - ko, (5.7)

where I, is the permissible continuous current load of the wires for the
temperature range from + 25 to + 70 © C, determined by the table. A.5;

ko is the correction factor for air temperature during the period of maximum
loads; for the region specified in the project according to the table. A.6 determines
the air temperature in the autumn-winter season, corresponding to the annual

maximum loads, and from table. A.7 is the coefficient kg.



The results of checking the cross-sections of the wires of the lines of the
initial options for the development of the electric network for the permissible
current load for heating are listed in table. 10 EN.

The same table shows the results of calculating the parameters of the line
equivalent circuit (per circuit) of the options for the development of a 110 kV
electric network using the expressions (Fig. 1):

Ro=ro-L;XL=%L;Qn=0o-L, (5.8)
where ro, Xo, Qo are the parameters per 1 km of the line length with a cross

section of 240 mm?, determined by the table. A.8.

s S zZi=R+jx. (89 s

| —— — s

I
] o
chh/2 chh/Z

Figure 1 - The equivalent circuit of the lines of the electric network 110 kV

2. Checking the wire cross-sections of the lines from the point of view of a
sufficient adjustment range of transformers with load control devices (on-load
tap-changers) is performed using the ratio

SAU < AUq, (5.9)
where Y AU is the largest sum of voltage losses on the network lines between
the IP and the most electrically remote point of the network for the most severe of
the considered (see Tables 5 and 6 EN) post-emergency modes of development
options for the electric network;
AU = (PL- R+ Qr - X.) / Unom;
> AUy = (AU / Unom,) - 100; (5.10)

AU, - allowable voltage loss in the network from the point of view of the

sufficiency of the regulatory range of transformers with on-load tap-changers; AU,

value is determined taking into account the voltage of the transformer, the



regulation range of transformers with on-load tap changer, the normalized voltage
on the side of the LV transformers; the approximate value of AU, can be taken
equal to 18—22%.

The results of checking the wire cross-sections of the lines of the initial
options for the development of the electric network from the point of view of the
sufficiency of the adjustment range of transformers with on-load tap-changers are
listed in table. 11 EN.



6 SELECTION OF TRANSFORMERS OF SUBSTATIONS FOR
OPTIONS OF ELECTRIC NETWORK
The rated capacities of two-, three-winding transformers of the substation
are calculated according to the formulas:
Sret > Snp/ 2; Srct > Spe/ 1,4, (6.1)
where Spp, Spe correspond to Sy, Sy P¢ and are taken from the table. 4.
The values of the load factors of the transformers are found by the formulas:
Knor = Shp / (Sret = 2); Kpe = Spe / Sret < 1,4 (6.2)
The results of choosing the rated capacities of the transformers of the initial
options for the development of the electric network are recorded in table. 12 EN.
Technical data of two-, three-winding transformers, taken from the table.
A.9 and A.10 are entered in table. 13 EN.

7 CHARACTERISTICS OF AIRLINES, SUBSTATIONS AND
POWER SUPPLIES OF ELECTRIC NETWORK OPTIONS

7.1. Characteristics of overhead lines of electric network options

The design of overhead lines is determined by the areas of passage of their
routes and the regionalization of the climatic conditions of the country by high-
speed wind pressure, thickness of ice formations, thunderstorm activity and the
intensity of wire dancing [8].

110 kV overhead lines are single and double circuit using single and double
circuit supports. The lines are constructed on reinforced concrete intermediate
supports, and steel supports are used as corner anchors.

110 kV lines are made by non-insulated AS multi-wire steel-aluminum
wires, structurally consisting of a steel multi-wire core with wound aluminum

Wires.



From the point of view of the ratio of aluminum and steel parts of the wire
characterizing its strength, medium-sized wires are used, i.e. with a ratio for
nominal sections of 240 mm? of the aluminum part and the steel core 7.77-8.04.

The wires are attached to the garlands of insulators of the type PS70-B and
PF70-B with the number of insulators in the garland respectively 8 and 7. On the
anchor supports in the tension garlands of insulators, their number is 9 and 8,
respectively.

Protective cables are suspended along the entire length of the line.

Since the designed network does not stipulate operation in areas with a high
degree of air pollution, wires with high resistance to corrosion and insulators for

areas with a high level of pollution are not used.

7.2. Characteristics of substations and power supplies of electric
network options

The initial options for the development of a 110 KV electric network consist
of 6 load nodes, which are powered by SP “A” (CPP 330-110 kV) and “B” (nodal
substation 330/110 kV).

Schemes and parameters of the initial options for the development of the
electric network are given in Fig. 3 EN.

Types of substations and codes Outdoor switchgear HV, MV, LV substations
1—6 and SP “A” and “B” of the initial options for the development of a 110 kV
electric network are given in the EN.

The main technical data of turbogenerators CPP 330-110 kV "A" from the
table. A.16 are recorded in table. 14 EN

The main technical data of double-winding step-up transformers 110-330
kV CPP "A", selected by the condition Spom« = Pa / cose from the table. A.17 are
recorded in table. 15 EN.

The main technical data of communication autotransformers CPP 330-110
kV "A" from the table. A.10 are recorded in table. 16 EN.



8 CHOICE OF THE OPTIMAL OPTION OF THE ELECTRIC NETWORK

According to [4], when comparing options in tasks that do not require a
determination of overall efficiency and in which revenues are identical in all
options, comparative efficiency can be estimated by comparing the cost part of the
integral effect (total discounted costs) Cig.

For static tasks in which the construction of the electric network is carried
out for no more than one year and current indicators are constant throughout the
entire calculation period,

Cwa=Ks+ I/ E (8.1)
where Ks - capital investments in the electric network, determined by the
aggregated indicators of the cost of the elements of electric networks;

I;' - annual costs determined without taking into account depreciation
deductions for renovation;

E - is the real (net) discount rate, taken in the calculations for the future

equal to 0.1.
In its turn
Ks=>Y K+ YKss, (8.2)
where Y K| and Y Kss — capital investments in lines and substations of the
network;
ls = lien + Tawns (8.3)
oo = Do+ oo (8.4)
Lawn = lawe + lawss: (8.5)

where |, I and Iy ss are operating costs corresponding to the annual
costs of maintenance and repair of the network, lines and substations; lawn, Taw.

and lawss - the cost of electricity losses in the network, lines and at the substation.

When performing calculations related to determining the best option, only

the differing elements and indicators of the network should be taken into account.



So, when comparing the network options of one rated voltage, the following should
be taken into account:

1) K and corresponding Iy for various routes, lengths, number of chains of
lines;

2) Kss and Imr.ss corresponding to them for different schemes of outdoor
switchgear HV SS and different number of circuit breakers for outdoor switchgear
MV SP;

3) And AWL of network lines, taken into account at different routes, lengths,
number of circuits.

With the same load on the network nodes, options are compared without
considering the cost of electricity losses at the substation. Then, based on formulas
(8.3) - (8.5)

15" = I+ Dirss + lawe (8.6)

For comparability of calculation results, costs for network options are
determined by one source at prices of the same level [4].

In the calculations, the following formulas and quantities are used. Capital
investments in the line:

I =ko- L, (8.7)

where Ko is the construction cost of 1 km of the line of the corresponding
voltage (Table A.5); L - line length.

The cost of constructing a substation of the K, network is taken according to
the data of Table A.11, depending on the circuit of the open switchgear HV and the
voltage ratio at the substation.

The cost of the switchgear open switchgear MV SP is determined by the
formula

Ksp = Keell * Neell, (8.8)
where K is the cell cost of the switchgear open switchgear MV SP, taken
according to the data of Table A.12 depending on its trip current; Nneey - the number

of cells of the outdoor switchgear MV SP taken into account when comparing



options.
Annual costs for maintenance and repair of lines:
lneL = oL - YK, (8.9)
where amrL - annual costs for maintenance and repair of lines, in rel. the
value of fixed assets along the lines of the network; for lines of 110 kV omrL =
0.012 (Table A.13).
Annual costs for maintenance and repair of substations and SPs:
less = O mrss © Y Kss' (8.10)
where omrss - annual costs for maintenance and repair of substations and
individual relays, in rel. the cost of fixed assets for SS and SP; for 110 kV
substation, amr.ss = 0.024 (Table A.13).

Cost of electricity losses in the lines:
lawe = Zawe - B (8.11)
AWL =3 nNeh 1.2 -R.-1 107, (8.12)
' is the unit cost of load losses in the lines, equal to the average tariff for

electricity at the entrance to the electric network 110 (150) kV and below; B '=
4.05-1072 thousand dollars / (MW-h) (Table A.15).

where I is the current in the line (per circuit) in the mode of maximum
electric load of the network;
IL= [V (P2+ Q)] -10% - (V3 - Unom * Nep) (8.13)
where P, Q. are the values of active and reactive power in the mode of
maximum electrical loads, taken from the table. 5 and 6 EN; n¢, - the number of
chains in the line; R. - line resistance (per circuit) (see tab. 10 EN);
7. - annual time of the greatest losses in the line; 7. = f (7h.) can be

determined by the formula

1= (0,124 + Ty / 10%)?2 - 8760; (8.14)



Note. In the table. A.5, A.11 and A.12, compiled on the basis of the "Norms
for determining the economic efficiency of capital investments in the energy
sector. Energy systems and electric networks™ (NTD EI) [4], the values of the cost
of constructing lines and substations of the network, as well as the tariff for
electricity at the entrance to electric networks 110 (150) kV and below (Table
A.15) are given in US dollars. The transfer to the national currency of Ukraine is
carried out at the official rate of the NBU at the time of settlement, using the
coefficient of the K ngsu.

Since the cost indicators in the table. 17-19 EN are used only for
comparative calculations, the transfer to the national currency may not be
performed.

The results of calculation of indicators for lines and substations of the initial
options for the development of the electric network are listed in table 17 and 18
EN.

The optimal variant of the development of the electric network corresponds
to the minimum condition of the cost part of the integral effect, i.e.

Ctd — min. (8.15)

The results of determining the optimal option for the development of the

electric network are listed in table. 19 EN.
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APPENDIX A. HIGH-VOLTAGE ELECTRIC NETWORKS DESIGN HANDBOOK

Table A.1 - Bandwidth and transmission distance of 110 kV lines [6]

Line length, km

Transmitted power

Wire cross section,
mm? MW
natural power at density efficiency limit average between
current 1,1 A/ m? equal to 0.9 neighboring substations
240 30 45 80 25
Table A.2 - Diagrams of electric networks 110 kV, recommended when designing their development [1]
Scope of use of the
Network name Scheme o Notes
circuit
Single 1. The maximum length
: - of the network is up to
with two-way power SP1 Electricity suppl
P SS SS SS o y ppy - 120km
supply of SS from } of districts, except cities |2. It is recommended that
. 11 2 3 P2 : : no more than three
different sources l l and industrial centers .
substations be connected
Deep bushings for power
supply of cities, Consumers are reserved
S . . through the secondary
industrial centers and
voltage network

Double-chain radial
(dead end)

industrial enterprises




Continuation of table A.2

Scope of use of the

SS3_SS QE SSé SH?2

Network name Scheme . Notes
circuit
1. SS feed
technologically unrelated
o SP Deep bushings for consumers
Double-circuit . | .
trunk ! — power s_upply of cities, 2. Consumers are
SS2 industrial centers and | reserved through the
industrial enterprises secondary voltage
SS1 network
SP1 1. The maximum length
SS1 SS2  SS3 SS4 SS5_SS6__ SR2 ‘;‘;ghlfr;‘etwork Isupto
Double chain Power supply of Ia_tr_ge, 2. It is recommended to
. large and largest cities, .
with two-way attach no more than six
as well as transport .
power supply of sp1 CONSUMETS walk-through substations
SS from different (or alternate walk-
sources ==Y 55 through and branch

substations)

Note. When following two lines in parallel, it is recommended to run them on double-chain supports. It is not allowed to use lines

on double-chain supports in especially glazed areas to power traction substations, head pumping stations of oil pipelines, electric

drive compressor stations of gas pipelines and mines.




Table A.3 - Circuit diagrams of dead-end, branch and pass-through substations of 110 kV electric networks [3]

Name of Substation

Connecting SS to
the network

Code and name of the
scheme

Conditional Image
schemes

Scope and conditions of application
of the scheme

Dead end

110—4. A bridge with
switches in the transformer
chains and a repair jumper

on the transformer side

—_—1 11072. T_wo 1_1ne—_transformer On the side of HV
units with circuit breakers .
_ and a non-automatic jumper dead-end and branch substations
Branching __E_— on the line side é 35-220 kV
On the HV side of pass-through
110-3. A bridge with circuit substations of 110-220 kV, if
breakers in the line circuits necessary, sectioning of lines with
and a repair jumper on the two-way power supply or during
side of the lines power transit through substations in
the presence of AR
On the HV side of pass-through
Checkpoint substations of 110-220 kV, if

necessary, the sectioning of lines
with double-sided power supply or
during transit of power along one
line of 110-220 kV in the absence off
AR; if necessary, to preserve power
transit through the substation when
the transformer




Table A.4 - Outdoor switchgear circuits for junction substations of 110 KV electric networks [3]

Name of
Substation

Joining
SS to the
network

Code and name of the
scheme

Conditional image of the circuit

Scope and conditions of
application of the scheme

Nodal

35-5. One switch
sectionalized bus system

On the HV side of the nodal
substations of 35 kV and on the
MV side of 35 kV substations of

higher voltages. As an initial stage

in the development of the circuit,
it is allowed to connect two

outgoing lines, one in each section

110—6. One working,
sectioned switch, and
bypass bus system

On the HV side of the node PSs of
the 110-220 kV network with the
predominant number of paired
lines or lines reserved from other
SSs It is allowed to connect
unreserved lines of no more than
one to any of the sections
According to [1], the number of
110 kV overhead lines connected
to substations should, as a rule, not
exceed four




Continuation of table A.4

Name of Joining Code and name of the Scope and conditions of
. SSto the . : o T
Substation scheme Conditional image of the circuit application of the scheme
network
| |
1107 Two workers E E i ﬁ‘ ;‘: E On the MV side 110-220 kV'
and a bypass system ] substations of hlgher_ volt_ages with
: ] [l L the number of outgoing lines up to
of tires . :
12 inclusive
Nodal

110—8. Two workers,
sectioned by circuit
breakers, and a bypass
bus system with two
bypass and two bus
disconnect switches

?
FHBRIEN

On the MV side of 110-220 kV
substations of higher voltages with
the number of outgoing lines of
more than 12, and also, if
necessary, to reduce short-circuit
currents




Table A.5 - Characteristics of 110 kV overhead lines [4]

: Permissible heating Cost ko,
Nlér;:abiirs()f Crosr;?nezctlon SUDDOTS current lper (at thousand
PP 0ar= + 25°C), A | dollars / km
1 1(240/32) reinforced concrete 605 25
2 2(240/32) | Self-supporting 605 41

Table A.6 - The average monthly air temperature in the autumn-winter season

for some regions of Ukraine [9]

Region Oair, °C Region Oair, °C
Vinnitsa 0 Nikolaev +5
Lugansk 0 Odessa +5

Dnipro 0 Poltava 0
Donetsk 0 Sumy 0

Zhytomyr 0 Kharkiv 0
Zakarpattia +5 Kherson +5
Zaporizhzhya +5 Khmelnitsky 0
Kiev Cherkasy 0
Kirovograd 0 Chernihiv 0
Crimean +5 Chernivetska 0

Table A.7 - Correction factors, rel. units, for air temperature for bare wires

[7]
0. °C 0. °C Coefficient kg, at air temperature, °C
alry add, _ 5 O N 5 " 10
+ 25 + 70 1’29 1’24 1,2 1’15




Table A.8 - Design data of 110 kV overhead lines with steel-aluminum wires

[6]
Rated
wire cross |7 OMM /Okm, at bo, 107¢ sm/km
section, mm? +20 °C Xo, Ohm / km Jo, Mvar / km
240/32 0,12 0,405 2,81 0,0375

Note. Charging power qo is calculated from the average operating voltage of

1.05 - Unom the averaged geometric mean distances between phases are taken at a

voltage of 110 kV

equal to 5 m.

Table A.9 - Basic technical data of double-winding step-down transformers

110 KV [6]
Uh AP | AP | 4Q,, | R X G, | By
Vi Ux Li } t t N b
U ,kV ! SC X1 ) y 6 6
Tyoe | kv 0PV o | kw | kW | kvar | Ohm | Ohm 107110
TMH- 6.6
6300/120 | 115 | {7 | 105|115 | 44 |504 | 147 | 2204 | 087 | 381
TAH- 6,6
10000/110 | P | 11 10,5 | 14 60 70 | 7,95 | 139 | 1,06 | 5,29
TAH- 6,6
16000/110 | 12| 11 10,5 | 19 85 | 112 | 4,38 | 86,7 | 1,44 | 8,47
A |
25000/110 | 115 | =277 10,5 | 27 | 120 | 175 | 254 | 559 | 2,04 |13,23
TPIH- | e
40000/110 | 115 | 7271 105 | 36 | 172 | 260 | 1,40 | 347 | 272 19,66
TRAH- | |0
63000/110 | 115 |"2°| 10,5 | 59 | 260 | 410 | 0,87 | 22 | 446|310

Note. The voltage regulation of double-winding transformers is carried out

due to on-load tap-changer = 9 x 1.78% in the neutral voltage.




Table A.10 - Basic technical data of three-winding step-down transformers
110 kV and autotransformers 330 kV [6]

Type Uv.h, [Uv.h,| Uv.L, Uk.h—m| Uk.h—I |Ux.m—1| AP, AP'-rS;'h_ AQ,
kv | kV | kV % % % kW KW kvar
savotg | 115 | 385 %% l105| 17 | 6 |14 | 58 | 756
Loooog | 115|385 61’?; 05| 17 | 6 | 17| 76 | 110
leooog | 115|385 5035 05| 17 | 6 | 23| 100 | 160
ssooog | 115|385 5035 105 | 175 | 65 | 31 | 140 | 175
sonbonze | 115 | 385 %% 1105 | 17 | 6 | 43| 200 | 240
saooong | 115|385 5035 105 | 17 | 65 | 56 | 200 | 441
12?&%%3110 330 | 115 13%% 10 | 35 | 27 |115| 370 | 625
Sootorao1o | 330 | 115 13%% 10 | 34 | 225|180 | 600 | 1000
T R | Rm | R, | Xoo | Xm | X, Gi’6 836

ype Oohm | Ohm | Ohm | Ohm | Ohm | Ohm 108 103
B3040 07 | 97 | 97 |2257| o |1312] 1,06 | 572
100001110 5 5 5 |1422| 0 | 827 | 129 | 832
THTH- 16000/110, 2,6 | 26 | 26 | 89 | 0 | 52 | 1,74 | 121
T 15 | 15 | 15 | 569 | 0 | 357 | 234 | 1323
Jonoon10 08 | 08 | 08 |35 | 0 | 223 | 325 |1815
THTH- 63000/110, 05 | 05 | 05 | 22 | 0 | 136 | 423 | 3335
eodoraeo | L3 | 13 | 26 | 915 | 0 | 2134 | 106 | 574
0000010 | 08 | 08 | 2 | 585 | 0 | 1266 165 | 9.18




Notes: 1. Voltage regulation of three-winding transformers is carried out due

to on-load tap-changer + 9 x 1.78% in the HV neutral and excitation-free switching

+ 2 x 2.5% on the MV side.

2. The voltage regulation of autotransformers is carried out due to on-load tap

changer + 6 x 2% on the MV side.

Table A.11 - Cost of construction of substations 110 kV, thousand dollars [4]

Voltage l\?lﬁggr Cost with transformer power, MVA
Typeof SS|  kV BVS'\éTD 2%x632%x10|2x16|2x25|2x40|2x63
110-1 | 400 | 440 | 500 | 650 - -
1102 | 600 | 640 | 700 | 850 | 970 | 1090
110/10 | 110-3(4)| 650 | 690 | 750 | 900 | 1020 | 1140
110-6 | 900 | 940 | 1000 | 1150 | 1270 | 1390
110-1 | 570 | 620 | 670 | 720 - -
Open 1102 | 770 | 820 | 870 | 920 | 1070 | 1250
11(1’635/ 110-3(4)| 820 | 870 | 920 | 970 | 1120 | 1300
110-6 | 1070 | 1120 | 1170 | 1220 | 1370 | 1550
110-2 - - ~ | 1050 | 1250 | 1450
Closed | 110710 | 110-3¢4)| - - ~ | 1200 | 1400 | 1600
Notes:

1. The switchgear 110, 35 and 10 kV takes into account the installation of oil

circuit breakers with a trip current of up to 25, respectively; 12.5 and 31.5 KA.
2. In the 110 kV switchgear with the 110-6 scheme, the connection of 4

overhead lines was taken into account, and in the other schemes - 2 overhead lines.

3. In the switchgear 35 kV everywhere provides a scheme 35—5 with the

connection of 4 overhead lines.

4. Switchgear schemes of 10 kV and the number of linear cells 10 kV taken

into account, depending on the power of the transformers, are given below.




Volit\a}ge’ transfofr‘r’]‘g’fsr, Vua |2 632 10[2 16|2 % 252 x 40[2 x 63
Switchgear circuit 10 kV | 10—1 | 10—-1 | 10—1 | 10-2 | 102 | 102
110710 Number of LinearCells | 10 | 16 | 22 | 32 | 32 | 42
Switchgear circuit 10 kV | 10—1 | 10—-1 | 10—1 | 10-1 | 102 | 102
110/35/10 | Nymber of Linear Cells | 10 | 16 | 22 | 22 | 22 | 32
Table A.12 - The cost of switchgear cells 10—750 kV, thousand dollars [4]
Voltage, kV Switch type Tripping current up to Cost
on 5 0

Table A.13 - The annual cost of maintenance and repair of electrical networks [4]

Voltage, kV

Costs,% of the value of fixed assets

oL SS
35-110 1,2 2,4
220-750 0,9 2,4




Table A.14 - Norms depreciation deductions [4]

Name of electric networks

Depreciation rate,% of capital costs

OHL 35-750 kV

on steel and reinforced concrete supports 2
Substation 10-750 kV
: : : 4,4
SS electrical equipment in general 36

Note. The deduction rate for SS as a whole is given as a weighted average

taking into account the ratio of the costs of equipment, buildings and structures.

Table A.15 - Values of the average tariff at the input and output to electric

networks of different voltages, thousand dollars / MW « h [4]

Network name entry exit
Networks 110 (150) kV and below 4,05-1072 5-1072
including 110 (150) kV networks 4,05-1072 4,310

The coefficient to the average tariff for determining the cost of idling losses is

0.75-0.8.

Table A.16 - Main technical data of some turbogenerators [6]

Type g’”r?]f\l;l\-/ COS®g Unl(z\r;].g, rel).(dun'its rel).((ljjr;its rel?(ljjhits reI.le;wits rel?(lj)}\its
TB®-100-2 | 100 | 0,80 | 105 | 0,191 | 0,278 | 1,92 | 0,234 | 0,0973
TBB-160-2 | 160 | 0,85 18 0,221 | 0,329 2,3 0,269 | 0,115
TBB-200-2a | 200 | 0,85 | 15,75 | 0,180 | 0,272 | 2,106 | 0,220 0,1
TBB—220-2 | 220 | 0,85 | 15,75 | 0,200 | 0,290 | 1,97 | 0,240 | 0,09
TrB-300W | 300 | 0,85 20 0,195 | 0,300 | 2,195 | 0,238 | 0,096
TBB-320-2 | 320 | 0,85 20 0,173 | 0,258 | 1,698 | 0,211 | 0,09
TBB-500—2E | 500 | 0,85 20 0,222 | 0,318 | 2,31 | 0,274 | 0,125




Table A.17 - Basic technical data of double-winding step-up transformers

110 330 kV [6]

Gy, | B

e T | k| aar | onm | onm 100 20
TAL-125000/110 | 121 | 10,5|10,5| 120 | 400 (687,5| 0,37 | 12,3 | 8,2 | 46,96
TAL-200000/110 | 121 | 18 |10,5| 170 | 550 | 1000 | 0,2 | 7,7 |11,61| 68,3
TAL-250000/110 | 121 |15,75] 10,5 | 200 | 640 | 1250 | 0,15 | 6,1 |13,66| 85,38
TAL-400000/110 | 121 | 20 |10,5| 320 | 900 | 1800 | 0,08 | 3,8 |21,86|122,94
TAL-200000/330 | 347 | 18 | 11 | 220 | 560 | 900 | 1,68 | 66,2 | 1,83 | 7,47
TAL-250000/330 | 347 |15,75] 11 | 240 | 605 |1125| 1,2 | 52,9 | 1,99 | 9,33
TAL-400000/330 | 347 | 20 | 11 | 365 | 810 |1600| 0,6 | 33 |3,03 13,29
TAL-630000/330 | 347 | 20 | 11 | 405 | 1300 |2205| 0,4 | 21 |3,36|18,31

Table A.18 - List and scope of 10 kV switchgear circuits [3]

scheme

Code and name of the

Conditional image of the circuit

Conditions of use
schemes

busbar system

10—1. One single
busbar sectionalized

i

With two transformers
with non-split winding
10 kV without reactors
or with single reactors




Continuation of table A.18

Code and name of the .. ) .. Conditions of use
Conditional image of the circuit
scheme schemes

With two transformers
with non-split winding
10 kV without reactors

10—-2. Two single or with single reactors
busbar sectionalized or with non-split
busbar systems U1 winding and twin
reactors

With two split-winding
10-3. Four single transformers

busbar sectionalized 10 kV and dual reactors
busbar systems ]
]




Table A.19 - Switchgear circuits 330 kV [3]

Code and name of the scheme

Conditional image of the circuit

330-9. Quadrangle

-

330-10. Transformers — buses with
connection of lines through two
switches

330—11. One and a half

s

»—D—T—D*I:H




Table A.20 - Specific damage and downtime during emergency and planned
outages of 110 kV lines [10]

The name of the
lines and their
characteristics

Emergency turn-off

Scheduled Shutdown

Specific Damage
A, 1/(year - 100
km);

Downtime t,z,
(1/year) - 1073

Maintenance

Downtime t,, 4,
(1/hour) - 1073

Overhaul

downtime t, 4,
(1/hour) - 1073

Single chain on
Reinforced
concrete supports

1,22

0,502

27,4 3,2

Double-circuit on
reinforced
concrete supports
when
disconnecting one
circuit

1,182

0,407

27,4 3,2

Double-circuit on
reinforced
concrete supports
when both circuits
are disconnected

0,048

2,74

Note. The frequency of overhaul for overhead lines is 1/6 1 / hour; the

frequency of current repairs is 1/1 1 / hour.
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110-8 [6]
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7
b 2(AS-240/32)
110-8 [6] «40»

«2»
110-2 [2]

2(AS-240/32)

«30,5»

«1»
110-2 [2]
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110-8 [5]

2(AS-240/32)
«30,5»

«1»

110-4 [3]

AS-240/32
«48,3»

AS-240/32
«23,7»

«2»
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Figure A.1 - Examples of designations shown in Fig. 3 EN



APPENDIX B. BASIC TERMINOLOGICAL DEFINITIONS
A

Active Power Loss
BrpaTtu akTMBHOI IOTY’KHOCTI
Active power consumed in the objects of the electrical system.
AKTHBHA OTYXHICTb, 1110 BUTPAYAETHCS B 00'€KTAX €IEKTPUUHOI CUCTEMHU.
Active line conductivity
AKTHBHA NPOBITHICTH JIHII
Line parameter associated with losses of active power from leakage current through
insulation, and in the overhead line also with losses per crown.
[TapameTp miHii, MOB'AI3aHUI 3 BTpaTaMH aKTUBHOI MOTYXKHOCTI BiJi CTPyMY BHTOKY
yepe3 130JIA11110, @ B TOBITPSIHIH JIIHIT TAKOXK 1 3 BTpaTaMU Ha KOPOHY.
Active transformer conductivity
AKTHBHA NPOBIIHICTH TPaHCPhopMaTOpa
The parameter of the transformer associated with the loss of active power in the core
due to magnetization reversal and eddy currents.
[Tapametrp TpanchopmaTopa, TMOB'I3aHHM 3 BTpaTaMHd AaKTHBHOI MOTYXXHOCTI B
CEepJCYHMKY Ha IIepeMarHiyyBaHHs Ta BUXPOBI CTPYMH.
Active resistance (line, transformer)
AKTUBHUI omip (JiHii, TpanchopmaTopa)
Parameter associated with the loss of active power and energy for heating
conductors during the passage of alternating current.
[TapameTp, moB'a3aHuil 3 BTpaTaMu aKTHBHOI MOTY>KHOCTI 1 €HEprii Ha HarpiBaHHS
MIPOBITHUKIB MIPU TMPOTIKAHHI IO HUM 3MIHHOTO CTPYMY.
The amplitude of the voltage pulse
AMILTITY 12 IMITYJIBCY HATIPYTH
Maximum instantaneous voltage pulse value.

MakcumalibHe MUTTEBE 3HAYCHHS IMITYJIbCY HAPYTH.

Angular characteristic of the active power of the line



KyToBa xapakTepucTHKa aKTHBHOI IOTYKHOCTI JIiHIl

The dependence of the transmitted active power on the transmission line on the
angle between the voltage vectors at its beginning and end.

3aNexHICTh MEepeaHoi aKTUBHOI MOTYKHOCTI IO JIHII eJIeKTponepenayl BiJl KyTa
MDK BEKTOpaMU Halpyru Ha ii MOYaTKy 1 HAPUKIHLIL.

Annual operating expenses (costs)

PiuHi exkcruryaTaniiiHi BUTpaTH (BUIATKH)

Financial costs necessary for the operation of an electrical system for a certain
period of time.

®diHaHCOB1 BUTPATH, HEOOXITHI AJIA eKcIulyaTalli o0'€KTa €JEeKTPUYHOI CHUCTEMH
IPOTATOM MEBHOTO TMEPIOy yacy.

Annual load schedule by duration

I'padik HaBaHTAKeHHHA PiYHMI 32 TPUBAJIICTIO

Graph showing the total duration of various load values during the year.

I'padik, mo nokasye cymapHy TPUBATICTh PI3HUX 3HAYEHb HABAHTAXKCHHS MPOTATOM
POKY.

Annual schedule of daily maximum loads

Piunmii rpagik 1000BUX MAKCUMYMiB HABAHTAKEHHS

The curve of the highest values of daily load schedules during the year.

KpuBa MakcuManbHUX 3HaYeHBb J0O0OBHUX I'padikiB HABAHTAKECHHS TIPOTIATOM POKY.
Areas of economically viable rated voltages

Oobs1acTi eKOHOMIYHO TOUIJILHUX HOMIHAJBHUX HANIPYT

Areas bounded by curves with coordinates of the length of power lines in which the
transmitted active power corresponds to the equality of discounted costs at the two
adjacent rated voltages under consideration.

O6mnacri, oOMeXeHl  KpUBHUMHU 3 KOOpAMHATAMU  JOBXHUHU  JIHIN
CICKTPOIICPCAaBaHHs, B SAKHUX IICPCAA€THCA aKTHBHA HOTY)KHiCTB Bi,Z[HOBiI[aIOTB
PIBHOCTI TMCKOHTOBAHHUX BUTPAT MPH PO3MIITHYTUX JIBOX CYMDKHUX HOMIHAJbHUX
Hampyrax.

Attenuation coefficient



KoeginienT 3aryxanus

An indicator characterizing the attenuation of a voltage or current module per unit
length during the propagation of an electromagnetic wave along a line.

[Toka3Huk, 110 XapaKTepU3ye 3aracaHHsi MOJYJsl HAMPyTru abo CTpyMy Ha OJUHUIIIO
JOBXKUHHU MPU NOLIUPEHH1 €JIEKTPOMArHITHOT XBUJI1 B3JJOBXK JIIHI.

Auto Frequency Offload

ABTOMAaTHYHA YaCTOTHE PO3BaHTAKCHHA

The alternate disconnection of consumers of electrical energy from the power
supply, provided for in advance and carried out by automation devices, when the
frequency in the electrical system is lowered.

[Tepenbavene 3a3maneriap 1 3AIMCHIOETBCS TPUCTPOSIMHU ABTOMATHUKH IOYEPTOBE
BIIKJTIOUEHHSI CIOXKMBAYiB €JIEKTPUYHOI €Heprii BiJ eJIEKTPONOoCTayaHHS Mpu
3HIKEHH1 YaCTOTU B €JIEKTPUYHIN CUCTEMI.

Auto transformer

ABTOTpancdopmarop

The transformer, which windings are both magnetic and electrical connection.
TparchopmaTop, y SKOro OOMOTKHM MalwTh SIK MarHiTHMM, TakK 1 €JEeKTPUYHUMA
3B'SI30K.

Autotransformer profitability ratio

Koediuient Burignocti aBrorpancgopmaropa

Autotransformer efficiency indicator, equal to the ratio of its typical power to rated.
[Toka3Huk eeKTUBHOCTI aBTOTpaHCHOpMATOpa, PIBHUIN BIIHOIIEHHIO HOTO THIIOBOT
MOTY>KHOCTI J10 HOMIHAJIBHOT.

An avalanche of tension in the energy system

JlaBuHa HANIpyru B eHepreTH4Hii cucremi

The phenomenon of an avalanche-like voltage reduction due to a violation of the
static stability of the energy system and an increasing reactive power deficit.

SBuille TaBUHOMOI0HOTO 3HUKEHHSI HAMPYTrd BHACIIAOK MOPYIICHHS CTaTHYHOL
CTIMKOCTI €HEPreTUYHOi CHUCTEMHU 1 HapoCTalyoro AeIlUTy pPEaKTUBHOI

MOTY>KHOCTI.



Avalanche of frequency in the energy system

JlaBuHa 4aCTOTH B €HEPreTHYHIN cUCTeMI

The phenomenon of an avalanche-like decrease in frequency in the energy system
caused by an increasing deficit of active power.

SBuIle TAaBUHOMOI0HOTO 3HUKEHHS YAaCTOTH B €HEPreTUYHIA CUCTEMI, BUKIMKAHE

HapOCTalOUUM Je(IUTOM aKTUBHOI MOTY>KHOCTI.

B
The balance of active power in the power system
Bajlanc akTHUBHOI OTYKHOCTI B eHEProcucTemMi
Correspondence of the active power generated by power plants and the power
consumed in the power system, taking into account technological losses, as well as
power flows to other systems.
BinnoBiiHICTh aKTUBHOI MOTY>KHOCTI, 1[0 BUPOOJISETHCS EICKTPUUYHUMU CTaHI[ISIMH
1 TOTY>KHOCTI, CIIO)KMBAHOI B €HEPIOCUCTEMI, 3 YpaXyBaHHSIM TEXHOJOTTUHHUX BTpAT,

a TaKOX MEPETOKIB MOTY>KHOCTI B 1HIII1 CUCTEMH.

Balancing unit

banancyrouui By30J1

Fixed voltage unit covering the missing power in the network during electrical
calculations.

By30:1 3 hikcoBaHOIO HANIPYTOIO, 1110 TOKPUBAE BIACYTHIO MOTYKHICTh B MEPEX1 MpU
MPOBEJICHHI EIEKTPUIHUX PO3PAXYHKIB.

Branch (from the power line)

Biarany:xkenns (Bia JiHii ejiekTponepenaui)

Power line connected at one end to the other power line at an intermediate point.
Jlinis  enexTpomepeaaBaHHS, NPHEIHAHA OJHAM KIHIIEM JO IHINOT  JIiHI{
eJIEKTpOIIepeTaBaHHs B IPOMDKHIM TOYIII.

Branch of the electrical network



I'inka eJileKTpHYHOI MepeKi

A section of an electrical network consisting of series connected elements with the
same current.

JIUIsTHKA €eKTPUYHOT MEpexk1, 0 CKIAIAETHCS 3 MOCIITOBHO 3'€THAHUX €JIEMEHTIB
3 OZHUM 1 THUM K€ CTPYMOM.

Battery of (static) capacitors

Barapest (cTaTHCTHYHHMX) KOH/IEHCATOPIB

A compensating device consisting of capacitors connected in series or in parallel
and designed to generate reactive power at a network node (transverse
compensation) or to reduce line reactance (longitudinal compensation).
Komnencyroun npucTpiid, 0 CKIATAETHCA 3 KOHASHCATOPIB, 3'€THAHUX MOCIiOBHO
abo mapanenbHO, 1 MPU3HAYEHU ISl TeHepallli PeakTUBHOI MOTY>KHOCTI y BY3Ii
Mepexi (mornepeyHa KoMreHcarlisi) abo sl 3MEHIIeHHS] PEaKTUBHOIO OMOpy JiHii

(MO3/10BKHA KOMIIEHCAITis).

Booster Transformers

BoasTononatkosi Tpancopmaropu

Transformers designed for longitudinal, transverse or longitudinal - transverse
voltage regulation in a single line, group of lines or on a transformer.
TpanchopmaTopu, mpu3HAYEHI JJIs MTO3/I0BKHBOTO, TIOTIEPEUYHOT0 ab0 MO3/I0BKHBO
- TIOTIEPEYHOr0 PETYJIIOBAaHHS HANPYTH B OKpeMid JiHI, Trpymi JiHIA abo Ha

TpaHcpopMaTopi.

Capacitive Line Conductivity

€MHicHAa MPOBIAHICTH JiHiT

Line parameter due to capacitance between phase wires and phase wires and ground.
[TapameTp miHii, OOyMOBIICHHI HASBHICTIO €MHOCTEH MDK TpoBojgaMu (a3 Ta
npoBoaamu (a3 1 3eMiieto.

Centralized voltage regulation



IlenTpaJjizoBaHe peryJilOBaHHs HANPYT'H

Voltage regulation by means of devices installed in the power supply centers of the
electrical system.

PeryntoBanHst Hampyru, 3/1MCHIOBaHE 3a JOMOMOTOIO MPUCTPOIB, BCTAHOBJICHUX B
HCHTpAaX KUBJICHHA CHCKTPI/I‘IHOI CUCTCMMU.

Characteristics of specific increments

XapakTepucTHKa NUTOMHHUX IPUPOCTPOIB

Dependence of specific gain on load.

3anexHICTh TUTOMHOI IPUPOCTY BiJ HABAHTAKEHb.

The coefficient of change of the phase of the wave

KoedinienT 3minm ¢pa3u xBuii

An indicator characterizing the rotation of a voltage or current vector per unit length
during the propagation of an electromagnetic wave along a line.

[Toka3Huk, 10 XapakTepu3ye MOBOPOT BEKTOpa HAMPyrw abo CTpyMy Ha OJUHUIIO
JIOBKUHU TIPU TIOIITUPEHH] €JIEKTPOMAarHiTHOI XBHJI1 B3JIOBXK JIiHII.

Coefficient temporary overvoltages

KoedinieHT TUMYaCOBOT0 NEepeHANIPYTH

A value equal to the ratio of the maximum value of the curve of the amplitude
values of the voltage during the existence of a temporary overvoltage to the
amplitude of the nominal voltage of the electric network.

Bennumna, 1m0 JOpIBHIOE BIAHOMIEHHIO MAaKCHMAalbHOTO 3HA4YEHHS KPUBOL
aMIUTITYTHUX 3HAYCHb HANPYTH 33 4Yac ICHYBaHHS THMYACOBOTO TMEPEHANPYTH 10
aMIUTITYTi HOMIHAJIBHOTO HAMPYTH €JIEKTPUIHOT MEPEXKIi.

Compensating device

Komnencyrwuuii npuctpiii



A device designed to generate and (or) consume reactive power in a load node of an
energy system or to change reactive parameters (reactance, reactivity) of a power
line.

[IpucTpiii, npuzHaueHudd [ BUpPoOJEHHSA 1 (ab0) CHOXHMBaHHS PEAKTUBHOL
MOTY>KHOCT1 Y BY3Jli HaBaHTaXXEHHsS EHEPreTUYHOi cucTeMu abo sl 3MIHU
pPEaKTUBHUX MapaMeTpiB (pPEaKTUBHOTO OIMOpPY, PEaKTUBHOI MPOBIAHOCTI) JIHIT
eJIeKTponepeaayl.

Combined maximum load power systems

CymMmileHuii MAKCMMYM HABAHTAKEHHSI €HEProCHCTEM

Maximum total load of parallel power systems.

MaKCI/IMYM CYMApHOTI'0O HABAHTAKCHHA IMTPANOI0YUX ITAPAJICIIBHO CHCPIrOCHCTCM.
Consumer load

HaBaHTa:XeHHS CIIOKMBa4Ya

The electric power consumed by the power receiver (consumer) from the network.
Enexrpuyna moTyXHICTb, CIIOKHUBaHA €JICKTPONpUIIMadeM (CIIOKHUBAYEM) 3 MEPEXKI.
Converter Substation

IlepeTBOpIo0Ya migcTAHIIA

Electrical substation designed to convert the type of current or its frequency.
Enexrpuuna migcTaHIlisg, TpU3HAUYCHA JUIS NEPETBOPEHHS pOAYy CTpyMy abo Horo
qaCTOTH.

Corona

Kopona

The phenomenon of air ionization near the surface of the wire, arising on the
working line in case of exceeding the electric field on the surface of the wire of a
critical value, and causing additional loss of active power, oxidation of the wires and
the appearance of radio interference.

SIButie ioHi3aIii MOBITPs MOOIN3Y MOBEPXHI MPOBOAY, 10 BUHUKAE HA TPAIFOIOTii
TiHIT B pa3i NEpEeBUICHHS HATPYXEHOCT1 SJICKTPUIHOTO TOJISI Ha TIOBEPXHI TPOBOTY
KPUTHYHOTO 3HAYEHHSI, 1 IO BUKJIMKAE JIOJAaTKOB1 BTPATH aKTHBHOI MOTY>KHOCTI,

OKHUCJICHHS MPOBO/IIB 1 BAHUKHEHHSI PaJl10MEePEIKO/I.



Cost of electricity transmission

Coo0iBapricTh nepeaayi e1eKTpoeHeprii

Specific annual operating costs (costs) per unit of electricity transmitted through the
network.

[TuTomi piuHi eKkciulyaTaliiiHi BUTpaTH (BHJATKH) Ha OJMHHUIIO MEPEIAaHOi MO

MEpexXi eJIEKTPOEHEPTii.

Counter voltage regulation

3ycTpiuHe peryJIl0BaHHS HANIPYTH

Voltage regulation, at which the voltage rises during periods of increased loads and
decreases during periods of reduced loads.

PerymtoBaHHsl HANpyTH, IpU SIKOMY HanpyTra MiABUILYETHCS B MEPIOAM MIABUIICHUX
HaBaHTAXXEHb 1 SHUXXYETLCA B HCpiOJII/I SBHUKCHUX HABAHTAXXCHb.

Critical frequency

KputuyHa yacrora

The lowest frequency value according to the stability conditions of the electrical
system and the working conditions of the auxiliary needs of power plants.
Haiimeniie 3HaueHHs 4aCTOTH 32 YMOBAaMHU CTIMKOCTI €JIEKTPUIHOI CHCTEMH 1 YMOB
pOOOTH BIIACHHUX MOTPEO CICKTPUYHUX CTAHIIIN.

The critical voltage in the power system

Kpurnune Hanpyra B eHeprocucreMi

The limiting lowest voltage value in the node of the energy system according to the
conditions of static stability.

['panvyHe HaWMEHINIE 3HAYEHHS HAMPYTH B BY3Jl EHEPreTUYHOI CHUCTEMH 3a
YMOBaMH CTaTHYHOI CTIHKOCTI.

Current lead

Tokonposin

A device designed for the transmission and distribution of electrical energy,
consisting of uninsulated or insulated conductors and related insulators, protective

shells, junction devices, supporting and supporting structures.



[Ipuctpiii, mpu3HaueHUW A TOepenadi 1 po3MOAUTY €JNEKTPUYHOI €Heprii, IO
CKJIQJAE€ThCS 3 HE1301bOBAaHUX a00 130JIbOBAHUX MPOBIIHUKIB Ta HAJEKHUX JO HHUX
130JIITOPIB, 3aXUCHUX 0OOJOHOK, BIATrady>KyBaJbHUX NPUCTPOIB, IO MIATPUMYIOTH 1

OMOPHUX KOHCTPYKIIH.

Deep input

I'nuboke BBegeHHS

The system of consumer power supply from the electric network of the highest
voltage class, characterized by the least number of stages of transformation.
Cucrema CJIICKTPOIIOCTAYaHHA CIIOKMBA4ad BiI[ CJICKTpI/IIIHOT Mepe>1<i BHUIIOTO KJIACY
HAIPYTH, sIKa XapaKTepU3y€eThCs HAWMEHIIIUM YUCIIOM CTYTEHIB TpaHchopMallii.
Discounted Costs

J/IMCKOHTOBAaHI BUTPATH

Economic indicator, including one-time costs and annual operating costs (costs) at a
certain ratio.

ExoHOMiuHMI  TIOKAa3HUK, SKAW BKJIIOYAE OJHOPA30BI BUTpATH 1 pidHl
eKCIUTyaTalliifH1 BUTpaTy (BUAATKH) IIPU TIEBHOMY iX CITIBBITHOIIICHHI.

Differential voltages

Iepenag Hanpyr

The difference or deviation of the effective voltage values at two points of the
electrical system of one stage of transformation or reduced to one stage.

Pizaunsg abo BigXWJICHHS MIIOYMX 3HAYCHb HAMPYTH B JIBOX TOYKAX EJIICKTPUYHOI
CHUCTEMH OJTHOTO CTyIeHs TpaHcdopmarlii abo mpUBEIEHOT 0 OJTHOTO CTYIICHS.
Distribution point

Po3noginbHN MyHKT

An electrical switchgear designed to receive and distribute electrical energy without
conversion and transformation, not part of the substation.

Enextpuynuii po3noauibuuil NPUCTPIN, MPU3HAYECHUN ISl MPUMOMY 1 PO3MOILTY
€JIEKTPUYHOT eHeprii 0e3 mepeTBOpeHHsA 1 TpaHcopmailii, 0 HE BXOAUTH 0

CKJIQJy IMIJACTAHIIII.



Dynamic stability of the electrical system

J{uHaMiYHa CTIMKICTH eJIeKTPUYHOI CHCTEMH

The ability of the electrical system to return to a steady state close to the original
after large disturbances (sharp violations of the initial steady state).

3/1aTHICTh €JEKTPUYHOI CUCTEMH MOBEPHYTHUCS A0 CTAJIOr0 PEKUMY, OJIMU3BKOTO 10
MOYAaTKOBOT'O, TICIsl BETUKUX 30ypeHb (P13KUX MOPYIIEHb MMOYaTKOBOI'O YCTaJICHOTO
pEXUMY).

Dynamic load characteristic

JIMHAMiYHA XapaKTepPUCTHKA HABAHTAKEHHS

The dependence of the active or reactive load on time for certain changes in voltage
or frequency.

3aeXHICTh aKTUBHOrO ado PCAKTUBHOI'O HABAHTAKCHHA Bi}l qacy IIpu IICBHUX
3MiHaX HaMpyru abo YacTOTH.

Duration (time) of using the greatest load

TpuBajicTp (4ac) BUKOPUCTAHHSA HANOUILIIOT0 HABAHTAKEHHS

The time (in hours) during which at the highest power (or current) the same amount
of energy is consumed (generated) as in real conditions with the load actually
changing over time.

Yac (B roguHax), 3a KW MpyU HAKOUIBIIOT TOTYXHOCTI (200 CTPyMi) CIIOKHUBAETHCS
(BupoOJIsI€THCS) Ta cama KUIBKICTh €HEprii, 10 1 B peaJbHUX YMOBaxX Mpu (GaKTHIHO

3MIHHOMY B 4aci HaBaHTaXEHHI.

E
Economic distribution of capacities in a closed electrical network
ExoHnoMiuHMii po3MOJiJI MOTYKHOCTEH B 3aMKHYTIll eJIeKTPUYHINA Mepe:xi
Distribution of capacities over network sections, in which the total loss of active
power in the network is minimal.
Pozmoain motyxHOCTEH MO IUITHKAX MEPEXKi, MPU SIKOMY CyMapHi BTPaTH aKTUBHOL
MOTY>KHOCT1 B MEPEXk1 MIHIMAJIbHI.

Economic Capacity Intervals



ExonomivHi iHTEepBaIM MOTYKHOCTEH

Curves of dependencies of the discounted line costs for various wire cross-sections
from the power (current) transmitted along the line, used when choosing wire cross-
sections.

KpuBi 3anexHocTeil TUCKOHTOBAHUX BUTPAT JIHIT IPU PI3HUX MEPETHHAX MPOBOIIB
BiJl MepeAaHoi Mo JiHii MOTYKHOCTI (CTpyMy), 110 BUKOPUCTOBYIOTHCS MPU BUOOPI
NEPETUHIB POBO/IIB.

Economic section of the line

ExonoMiuHuMii mepeTuH JIiHil

Line phase conductor cross-section corresponding to the minimum cost of electricity
transmission.

[lepetun mnpoBoaiB ¢a3 JmiHIi, BIANOBIAHE MIHIMYMY BapTOCTI Mepeaayi
€JIEKTPOCHEPT1i.

Economic current density

ExoHoMiuHa IIJIBHICTH CTPYMY

The current density at the selected cross-section of the wires of the phases of the
power line, corresponding to a minimum of discounted costs.

HIinpHICTE CTpyMy TIpu  OOpaHOMY  Iepepisi npoBoaiB a3z iHIi
eJIeKTpoTepeIaBaHHsl, BIANOBIIHUNA MIHIMYMY JTUCKOHTOBAaHUX BUTpAT.

Electric energy consumer

CnoxxuBay eJJeKTPUYHOIL eHeprii

An electric receiver or a group of electric receivers, united by a technological
process and located in a certain territory.

Enexrpomnpuitmay abo rpyna enekTpornpuiiMadiB, 00'€AHAHUX TEXHOJIOTTYHUM
MIPOIIECOM 1 pO3MIIIIeHA Ha MEBHIN TepUTOPII.

Electric energy storage

HakonuuyBaui eJleKTPUYHOI eHeprii

Energy storage devices designed to store and store electrical energy.
HakonuuyBaui eHeprii, npu3HayYeH1 JIJIi HAKOMMYEHHS Ta 30€piraHHsl eJIeKTPUYHOT

eHeprii.



Electric power receiver

IIpuiiMay eJleKTPUYHOI eHepril

Apparatus, unit, mechanism designed to convert electrical energy into another type
of energy.

Amnapat, arperar, Me€xaHi3M, IpU3HAYEHUH [JI1 IEPETBOPEHHS €IEKTPUYHOI eHeprii
B IHIIIUM BUJ €HEPTii.

Electrical network

EnexTpuuna mepexa

The set of substations and power lines connecting them, designed for, transmission
and distribution of electrical energy

CykynHICTh TIACTAHINHN 1 3'€qHYIOUMX iX JIHIA eJeKTponepenaBaHHs, MpU3HayeHa
JUIs, TIepeiayl 1 po3NoILTy eeKTPUYHOT eHeprii

- closed

- 3aMKHYTa

An electric network, each power line of which is included in at least one closed
loop.

Enexrtpuuna mepeka, KoXHa JIiHISI eJIeKTpoIepeaBaHHs sIKOi BXOJUTh Xouya O B
OJVH 3aMKHYTHI KOHTYD.

- uniform

- O/IHOPiaHA

An electrical network in which the ratio of resistance to inductance is the same in
each section.

EnexTpuuna mepeka, B SKiii Ha KOXKHINM TUISHIN BIAHOIICHHS aKTHBHOTO OIMOPY 0
IHAYKTHBHOMY OJHAKOBO.

- radial

- pagiajgbHa

An electrical network consisting of radial lines transmitting electrical energy to a
consumer from a single power source.

Enextpuuna wmepexka, 10 CKIAQJAEThCA 3 paalaJibHUX JIiHIA, HI0 MepealTh

EJICKTPUYHY €HEPrii0 CIIOKHUBAUY Bl OJHOTO JIKEepelia )KUBJICHHS.



- distribution

- po3moaiJibHa

An electrical network that distributes electrical energy between points of
consumption.

Enexrpuuna Mepexa, 1o 3abe3neuye po3noAll eIeKTPUIHOT €HEPTil MK MyHKTaMU
CIIO’KMBAHHSI.

- backbone

- CUCTEMOYTBOpPIOKOYA

The electrical network of the highest voltage classes, providing reliability and
stability of the energy system as a single object.

EnexTpuuna wmepeka BUIIMX KJACIB HaANpyru, Mo 3abe3nedyye HaAIMHICTh 1
CTIHKICTh EHEPIeTUYHOT CUCTEMH SIK €TMHOTO 00'€KTA.

Electrical installation

EnexTpoycTtaHoBka

Power plant designed for the production or conversion, transmission, distribution or
consumption of electrical energy.

EneproycranoBka, npusHadeHa sl BUpOOHUIITBA ab0 IMEpeTBOPEHHS, Mepeaadi,

PO3IOALTY UM CIIOKHUBAHHS €JIEKTPUYHOI eHeprii.

Electrical system

EnexkrpuuHa cucrema

The electrical part of the energy system.

Enexktpuyna yacTrHa €HEPreTUYHOI CUCTEMU.

Electricity Consumer Category

Kareropisi cno:xkuBaya eJ1eKTpPU4HOL eHeprii

Conditional separation of consumers of electric energy depending on the
requirements for the reliability of their power supply.

YMOBHUM TOALT CIOXXHMBA4IB €JIEKTPUYHOI €HEeprii B 3aJeKHOCT1 BIJ BHUMOT 10

HaJIIMHOCTI 1X €JIEKTPONOCTaYaHHS.



Electricity Transmission Cost

BapricTs nepegaui ejeKkTpoeHeprii

Unit discounted costs per unit of electric energy transmitted through the network.
[luToMi TMCKOHTOBaH1 BUTPATH Ha OJUHUIIO TMEPETAHOI MO MEPEekKi eIEeKTPUYHOI
€Heprii.

Energetics

Enepreruka

The field of national economy, science and technology, covering energy resources,
production, transport, transmission, transformation, accumulation, distribution and
consumption of various types of energy.

30Ha HapOJHOTO TOCIMOAAPCTBA, HAYKHW 1 TEXHIKHM, IO OXOIUIKOE EHEPreTHYHI
pecypcu, BI/Ip06HI/IIITBO, TPaHCIIOPT, Mepcaady, IMNCPCTBOPCHHA, AKYMYJITOBAHHA,
PO3MOJIUT 1 CIO’KUBAHHS PI3HUX BUJIIB €HEPTII.

Energy storage

HakonuuyBaui eHeprii

Devices designed to store energy for the purpose of its use in accordance with the
requirements of the operating mode of the energy system.

[Ipuctpoi, mpu3HaveH1 IJis1 HAKOIMHMYCHHS €HEeprii 3 METO ii BUKOPUCTAHHS Y
BIJIMTOBITHOCTI JI0 BUMOT PEKUMY POOOTH €HEPIEeTUYHOI CHCTEMHU.

Energy system average load

CepenHe HABAHTAKEHHS €eHEPreTUYHOI CHCTEeMH

The value of the load, equal to the ratio of the energy generated (or consumed) for a
certain period of time, to the duration of this period in hours.

3HaueHHS HABAaHTAXKEHHS, K€ JOPIBHIOE BIAHOIIEHHIO BUPOOJIEHOT (a00 CIIOXKHUTOT)
3a MEeBHUM Mepioj Yacy €Heprii, 40 TPUBAIOCTI IOTO MEPioay B TOJINHAX.

Energy system (power system)

Enepreruuna cucrema (eHeprocucrema)

The totality of power plants, electric and heat networks interconnected and
connected by common mode in the continuous process of production, conversion

and distribution of electric energy and heat with the general control of this mode.



CyKyIHICTb €JEKTPUYHUX CTaHIIA, €JIEKTPUYHUX 1 TEIIOBUX MEPEX, 3'€THAHUX
MDK Cc00OI0 1 TMOB'SI3aHMX CIUIBHICTIO peXuMy B Oe3lepepBHOMY Mpoleci
BUPOOHHUIITBA, MEPETBOPEHHS 1 PO3MOAULY EJIEKTPUYHOI €HEeprii 1 TEeIUIOTH MpHU
3arajbHOMY YIPABIIIHHI LIUM PEKUMOM.

- single

- €IUHA

A set of integrated energy systems interconnected by interconnections, with a
common mode of operation and having a common dispatch control.

CykynHIiCTh 00'€THaHMX EHEPreTUYHUX CHUCTEM, 3'€IHAHUX MIDKCUCTEMHUMHU
3B'I3KaMH, MPHU 3araJbHOMY pEXKUMI pOOOTH 1 Mae 3arajibHe IHCIETYEPChKE

yIPaBIIiHHS.

- isolated

- i30J1bOBaHA

An energy system that does not have electrical connections for parallel operation
with other energy systems.

Enepretnyna cucrtema, sika HE Ma€ €JICKTPUYHUX 3B'S3KIB JIJIS MapajiebHOT poOoOTH
3 IHIITUMH CHCPICTUYHHUMHU CUCTCMAaMMU.

- united

- 00'eqHaHa

The combination of several energy systems, united by a common mode of operation,
having a common dispatch control as the highest level of control in relation to the
dispatch control of its energy systems.

CyKymHICTh JEKUTPKOX C€HEPreTUYHHX CHCTEM, 00'€THAHUX 3arallbHUM PEKHUMOM
po0OOTH, IO Mae 3arajbHE JUCIETYCPCHKE YNPABIiHHA SIK BHINANA MA0ENTb
ynpaBJ'IiHH}I M0 BIAHOIIEHHIO JIO0 JUCTIETYEPCHKUX YIPaBIiHBb 110 BXOISTh 0 HeEl
CHCPIrOCHUCTEM.

Established active power of the grid



BcraHoB/IeHAa AKTHBHA MOTYKHICTh €HEProOCUCTEMHU

The total rated active power of generators of power stations of the power system.
CymapHa HOMIHaJIbHa aKTHBHA TMOTYXKHICTb TE€HEPAaTOpPiB  EIEKTPUUYHHUX
EJIEKTPUYHUX CTAHIIIHN €JIEKTPOCHEPTreTUYHOI CUCTEMH.

Equalizing current (power)

3piBHAVILHUI CTPYM (IIOTYKHICTh)

Current (power) in a power line with two power supplies of different voltages, or
current (power) in a closed circuit caused by the action of the equalizing EMF.
CtpyM (IIOTY>XHICTB) B JIiHII €JIEKTPOINEpEIaBaHHS 3 JIBOMA JKEPEIaMu KUBJICHHS
pi3HOi Hampyru, abo cTpyM (MOTYXHICTh) B 3aMKHYTOMY KOHTYpi, 00yMOBJIECHHI
nieto 3piBHsIbHOI EPC.

Equivalent circuit

Cxema 3amilieHHA

A schematic model that displays the real object of the electric network (line,
transformer, etc.) in the form of operational parameters at its ends.

CxeMatn4Ha MoOJeNb, IO BigoOpakae peadbHUN O00'€KT EIEeKTPHUYHOI Mepexi
(minito, TpanchopMarop 1 1H.) YV BUIIIIAL PEKUMHUX TTapaMeTpPiB MO HOTO KIHIIAX.
Equivalent wire radius

ExBiBajienTHUI paaiyc npoBoay

Physical parameter of the overhead transmission line, characterizing the split phase
and affecting the inductive resistance of the line and the losses associated with the
crown and increasing the throughput.

®i3uyHuil MapamMeTp TMOBITPAHOI JIiHII eJNEeKTpomepe/laBaHHs, IO XapaKTepU3ye
posmieruieHy ¢asy i BIUIMBA€ Ha 1HAYKTHBHUHN OITip JiHIT Ta Ha BTpATH, MOB'sI3aHi 3

KOPOHOI0, 1 30UTBIITY€E MPOMYCKHY 3/1aTHICTb.

The filling factor of the load curve

Koe@ginieHT 3an10BHeHHS rpaika HABAHTaKEeHHHA



The ratio of actually generated (consumed, released) electric energy to that energy
that could be generated (consumed, released) for the period under consideration at
the highest power.

BinHomenHs ¢pakTuuHO BUPOOJIEHOT (CIOXKUTOI, BIAMYIIEHOI) €EKTPUYHOI eHeprii
710 Ti€l eHeprii, sika Moryia OyTH BUpPOOJIeHa (CTIOKUTA, BIAMYIIEHA) 32 aHATI30BaHU N
nepioJl Mpu HaAOUTbLIINA MOTYKHOCTI.

Flicker

Daikep

Subjective human perception of fluctuations in the luminous flux of artificial light
sources caused by voltage fluctuations in the electrical network supplying these
sources.

Cy6'€KTI/IBHe CHpHﬁHSITTH JJFOAWHOK KOJIMBAHDb CBITJIOBOT'O IMOTOKY MITYYHHUX
JOKCPCII OCBiTJIGHHSI, BUKIIMKAHUX KOJIMBAHHAMHW HAIIPYT'U B CJIGKTpI/I‘IHiﬁ Mepexci,
sIKa KUBUTH 111 JHKepera.

Flicker dose

Ho3a ¢uikepa

A measure of a person's susceptibility to flicker exposure over a specified period of
time.

Mipa CupuiHATINBOCTI JIOJUHHA 0 BIUIMBY (urikepa 3a BCTAHOBJICHHH MPOMIKOK
qacy.

Flicker perception time

Yac cnpuiiHATTA (iikepa

The minimum time for subjective perception by a person of a flicker caused by
voltage fluctuations of a certain shape.

MiniManbHuii  4Yac Il CyO'€KTMBHOTO CIOPUHHATTA JIOAWHOKO  urikepa,
BUKJINKAHOTO KOJIMBAHHSIMU HAMIPYTH MIEBHOI (DOPMH.

Flow characteristic

BuagaTrkoBa xapakrepucTuka

Energy load versus load.

3aJIe)KHICTh BUTPATU €HEPrOHOCIS BiJl HABAHTAXKEHHS.



Forced power distribution in a closed electrical network

IIpumycoBuii po3moAiJI MOTYKHOCTEH B 3AMKHYTIH eJICKTPHYHINA Mepexi
Converting the natural distribution of capacities into economic ones through the use
of any special means.

[lepeTBOpEHHSI MPUPOIHOTO PO3MOJAUTY MOTYXKHOCTEM B €KOHOMIYHO BUTIAHE 3a
PaxyHOK 3aCTOCYBaHHS OyJIb-IKUX CIEl1aJIbHUX 3aCO01B.

Frequency deviation

BiaxujeHHs 4acTOTH

Algebraic difference between the actual frequency value and its nominal value.
Anrebpaiuna pi3HULS MDK (DAKTUYHUM 3HAYEHHSM YacCTOTH 1 HOro HOMIHAJbHUM
3HAUYCHHAM.

Frequency regulation

PeryaoBaHHs 4acTOTH

Activities undertaken to maintain frequency within acceptable limits.

3axoau, 110 3AIMCHIOIOTHCS IS MIATPUMAHHS YaCTOTH B JOMYCTUMHUX MEXKaX.
Frequency load control effect

Peryawowounii epekT HABAHTAKEHHSI M0 YACTOTi

The change in the active or reactive load of the electric power system when the
frequency changes, preventing this disturbance.

3MiHa aKTUBHOTO 200 PEaKTUBHOTO HABAaHTAKECHHS €JICKTPOCHEPTETUYHOI CUCTEMH

MIpH 3MiH1 YaCTOTH, IO MEPENIKOKAE JaHOMY 30 YIKEHHIO.

G
The geometric mean distance between the phases of the line

Cepeans reoMeTpM4YHA BIICTaHb MK (pa3aMu JIIHIL



Line parameter equal to the third root of the product of interphase distances and
affecting the line inductance.

[lapameTp 0iHii, pIBHMM KOpPEHIO TPETHOrO CTyHEeHs 3 A00YyTKYy MDK(a3HUX
BiJICTaHEH 1 BIUTMBAE HA 1HAYKTUBHUN OMIp JIIHII.

G -shaped equivalent circuit

I'-moxioHa cxema 3aMilieHHsI

The conditional representation of the electric network object in the form of a
longitudinal branch (active and reactive resistors connected in series), at the
beginning or at the end of which there is a transverse branch (active and reactive
conductivity connected in parallel), is typical for transformers.

YMOBHE ySIBIEHHSI 00'€KTa €JIEKTPUYHOI MEpexi y BUIJISAL MO3I0BXKHBOI TLIKH
(MOC1A0BHO 3'€JHAHUX AKTHUBHOTO 1 PEAKTUBHOIO OIMOPiB), Ha MOYaTKy abo B KiHIII
SKOT pO3TalllOBaHa TONEpedyHa rijka (mapajeibHO 3'€/lHaH1 aKTUBHA 1 PEaKTHBHA
IIPOBIAHOCTI), XapaKTepHa JJi TpaHcPopMaTopiB.

The greatest voltage loss in the electrical network

Haji0inbma BTpaTa HANPYTU B eJIeKTPUYHIN Mepexi

The largest of the total voltage loss in a given electrical network.

HaiiGinpie 31 3HaueHb CyMapHOi BTPATH HANIPYTH B JIaHIN €IEKTPUIHOT MEPEKI.

The highest continuous voltage

Haiibinpie TpuBaio 10MycTHMa HANIPYTa

The highest voltage value at which continuous operation of electrical system devices
for a long time is permissible under operating conditions.

HaiiGinpire 3HaueHHs HaAOpyrw, OpH sKoMmy Oe3mepepBHa poOOTa MTPHCTPOIB
€JIEKTPUYHOI CHUCTEMM MPOTATOM TPHUBAJIOr0 dYacy JOIyCTUMa 3a YMOBaMH

eKCIUTyaTallii.



Hitting rate

KoedinieHT monajaHHsa B MAKCUMYM

The ratio of the value of the consumer load at the time of maximum system load to
the largest value of this load.

BiI[HOH_IeHHSI SHAYCHHs HaBaHTAXCHHA CIIOKMBa4a B MOMCHT MAaKCUMYMY

HABaHTAXXCHHA CUCTEMHU 10 MAaKCHUMAJIbHOI'O 3HAYCHHA JaHOI'O HAaBAHTAKCHHS.

Independent power supply

He3aJiesxkHe xaxepesio sKUBJICHHA

A power source on which voltage is kept within acceptable limits when it disappears
on another or other power sources.

JI>xepesno >KUBJIEHHS, Ha SIKOMY 30€piraeTbcsi Hampyra B JOIMYCTUMHUX MEXax MpU
3HUKHEHH1 0T0 Ha IHIIOMY a00 1HIIHUX JKepenax KUBJICHHS.

Inductance (line, transformer)

InpyxkTuBHM#A omip (JriHii, TpaHcdopmaTopa)

The parameter due to the creation and maintenance of a magnetic field between the
phase conductors and inside the conductors when an alternating current flows
through them.

[Tapamerp, 0OyMOBIEHHH CTBOPEHHSM 1 MMATPUMKOIO MArHITHOTO TIONS MK
npoBigHUKamMu ¢a3 1 BCepearHI MPOBITHUKIB MPH MPOTIKAHHI MO HUM 3MIHHOTO
CTpyMy.

Integral voltage quality indicators

InTerpajbHi MOKA3HUKM AKOCTI HATIPYTH

Generalized indicators characterizing the quality of voltage over a certain period of
time.

VY3arajgpbHEeH1 MOKA3HUKH, MO0 XapPaKTEPHU3YIOTh SKICTh HANPYTH 33 MEBHHUM MEPioa
qacy.

Intersystem communication

MixcucreMHu# 3B'A30K



One or more power lines directly connecting power plants or substations of different
power systems.

Opna abo KibKa JIHIA eJeKTponepenaBaHHs, Oe3M0CepeHbO 3'€AHYIOUHUX
eJIeKTPOCTaHIlIi a00 MiJCTaHIIIT PI3HUX EHEPrOCUCTEM.

Intrinsic conductivity of the node

BaacHa npoBigHicTh By3i1a

The sum of the conductivities of all branches converging in this node.

Cyma npoBi1IHOCTEH BCIX T'JIOK, IO CXOJSATHCA B IaHOMY BY3IIL.

Investment investment

InBecTHLiliHI BKJIAJEeHHSA

One-time financial investments necessary for the construction of an electrical
system or its facility.

OpHopazoBi (hiHAHCOB1 BKJIQJIEHHS, HEOOXINH1 ISl CHOPYMKEHHS EJIEKTPUYHOI

cucreMu a00 Ti 00'ekTa.

Knot
By3oa
The point of connection of two or more branches of the electrical network.

Touka 3'eHaHHS TBOX 1 OUTBII BEIHKUX €IIEKTPUIHUX MEPEK.

Lateral compensation

ITonepeyna koMneHcanis

Compensation of power transmission parameters using devices included as a load.
KowmmeHcamis mapaMmeTpiB enekTporepeaadi 3a JOTOMOTOI TPHUCTPOIB, IO
BKIIIOYAKOTBCA Y BI/IFJ’IHI[i HAaBAaHTAXXCHHA.

Lightning protection cable



I'po3zo3axucumii Tpoc

A conductor, grounded directly or through spark gaps, located above the phase
conductors of an overhead power line or substation and designed to protect them
from direct lightning strikes.

[IpoBinHuK, 3a3emieHuil Oe3nocepenHb0 ab0 uepe3 ICKpOBI  MPOMIKKH,
po3TamoBaHuii Haj (a3sHUMHU MPOBOJAMM IOBITPSHOI JIIHII €JeKTponepe aBaHHs
a00 MIFCTaHIT 1 IPU3HAYSHUH IS 3aXUCTY 1X Bl MPSAMUX yJIapiB OJIMCKaBKH.

Line efficiency (economic)

KoedinieHT kopucHoI aii JiiHii (e KOHOMIYHMIT)

Line efficiency factor corresponding to the minimum cost of electric energy
transmission.

3HadueHHS KoedillieHTa KOPHCHO1 Aii JIiHII, BIAMOBIAHE MIHIMAJIbHOI BapTOCTI
nepeayl eIeKTPUYHO1T €HEPrii.

Line impedance

XBWILOBMH OMip JIiHil

Resistance connecting currents of direct and reverse wave sequence with
corresponding voltages.

Orip, 110 3B'I3y€ CTPYMH IPSAMOi 1 3BOPOTHOT MOCTIIOBHOCTI XBHJI1 3 BIATIOBITHUMH
HaIpyramu.

Line with evenly distributed load

Jlinisi 3 piBHOMIPHO PO3MOAIJIECHUM HABAHTAKEHHAM

Power line, in which equal loads are connected along the entire length or in separate
sections at equal distances from each other.

Jlinia enekTporiepeiaBaHHs, B SAKil 10 BCIH JOBXKHHI a00 Ha OKpEeMHUX JUISHKaX Ha
PIBHHX BIJICTaHSX OJHH BiJl OJHOTO IMIIKIIFOYCHI PiBHI HABAHTAXKCHHS.

Load graph

I'padik HaBaHTaKEeHHS

Graphical representation of consumer load change over time.

I'padiune 306pakeHHsI 3MIHA HABAaHTAXXEHHSI CIIO’KMBAYEM B 4aCl.

Load curve unevenness



KoeginienT HepiBHOMIPHOCTI rpagika HaBaHTAKEHHA

The ratio of the smallest value of power to its largest value for the considered period
of time.

CraBiieHHs HAaIMEHIIOr0 3HAYEHHS MOTYXXHOCT1 A0 HAWOUIbLIOro ii 3HaYEHHSM 3a

PO3IJIIHYTHH TIEpioj vacy.

Local voltage regulation

MicueBe peryJIlOBaHHS HANIPYTH

Voltage regulation by means of devices installed at individual points of the
electrical network.

PGI‘yJIIOBaHHSI HallpyTy, SHiﬁCHIOBaHe 3a JOIIOMOI'ORO HpI/ICTpo'l'B, BCTAHOBJICHUX B
OKpPECMHUX TOYKAX GJICKTpI/I‘IHO'l' Mepe>1<i.

Longitudinal compensation

IIpoxosbHa KOMIIEHCAILISA

Compensation of power transmission parameters using devices connected in a line
in series.

Kommnencanis mapaMeTpiB eJeKTponepesadi 3a JOIMOMOTOI IPHUCTPOIB, IO
BKJIFOYAIOTHCA B JIIHIIO OCI1IOBHO.

Longitudinal capacitive compensation

IIpoxosibHA €EMHICHA KOMIIEHCALisI

Longitudinal compensation with capacitance.

[IpomonbpHa KOMIIEHCAITIS 32 JOTIOMOTOI0 EMHOCTEH.

The longitudinal component of the voltage drop

IIpomosibHa cKIa10Ba NAIHHSA HANIPYTH

The projection of the voltage drop on the real axis (AU).

[Tpoexkrrist maginHsA HAIPYTH Ha AicHY Bich (AU).

Longitudinal voltage regulation

IIpogoabHe peryJIlOBaHHSI HANPYTU



Changing the voltage modulus without changing its phase shift.

3MiHa MOJyJis Harpyru 0e3 3MiHU 3CyBY Horo no ¢asi.

Longitudinal transverse voltage regulation

IIponosbHO-IONIEpEeYHE PeryTI0BAHHSA HANIPYTH

Complex voltage change modulo and phase.

KommiekcHa 3MiHa Hanmpyru Mo MOAyIIo 1 1o (asi.

Loss of electrical energy

Brpartu eeKkTpu4HOI eHeprii

Electric energy consumed in electric grid facilities.

EnexTpuuna eHepris, 10 BUTPAYAETHCS B 00'€KTaX €EKTPUYHOT MEPEXKI.

Lossless line

Jlinist 0e3 BTpPAT

An idealized power line, in which the calculations do not take into account the
active resistance and active conductivity, i.e. an assumption is made that there is no
loss of active power.

IneamizoBana JiHIA eJEKTpONEpeaaBaHHSA, B SKIA TIPU  pO3paxyHKax He
BPaxOBYIOTbCSI AKTUBHUH OMip 1 aKTUBHA TMPOBIAHICTh, TOOTO PpPOOUTHCA

IPUIYIICHHS PO BiACYTHICTh BTPAT aKTUBHOI MOTYKHOCTI.

M
Mast transformer substation
IIlorsioBa TpancGOpMATOPHA MiACTAHIIA
An open transformer substation, the equipment of which is installed on one or
several poles of a power line, which does not require ground barriers.
Binkputa tpancopmaropHa migcTaHIlisg, o0JagHAHHS SKOI BCTAHOBJCHO HA OJIHIM
a00 JEKUIbKOX OIopax JiHIi eJNeKTpolepenaBaHHs, fKa HEe MOTpeOye Ha3eMHHUX
OrOPOJIKEHb.
Maximum power system load

MaKCI/IMyM HaAaBAHTAKCHHA CHEPIroCUuCTEMHU



The highest value of the active load of the energy system for a certain period of
time.
HaiiOinbllie 3Hau€HHA aKTUBHOI'O HABAHTAXKEHHSI €HEPreTUYHO1 CUCTEMHM 3a NEBHUMN

nepioj vacy.

Mean voltage deviation

CepenHe BiAXuJIeHHSI HANIPYTH

The average value of voltage deviations at the considered point of the electrical
system for a certain period of time.

CepenHe 3Ha4€HHs BIAXWIEHb HANpYrd B JIaHId TOYIl €JIEKTPUYHOI CUCTEMH 3a
NIEBHHM TIEP10]1 yacy.

Minimum power system load

MiHiMyM HaBaHTAa’KeHHS €HEProcCUCTEMH

The lowest value of the active load for a certain period of time.

HaiiMeHn1ie 3HaueHHsI akTUBHOI'O HaBaHTAKEHHS 32 IEBHUU HCpiOI{ qacy.

The mutual conductivity of the two nodes

B3aemHa npoBigHicTH 1BOX BY3J1iB

The sum of the conductances of all branches connecting these nodes.

IIPOBIIHOCTEN BCIX T'UIOK, III JHYIOTH JIaH1 BY3JIH.
CyMa npoBITHOCTEH BCIX TUIOK, IIIO 3'€JHYIO afl By3

N
Natural distribution of capacities in a closed electrical network
IIpupoanuii po3moaisl MOTY:KHOCTEH B 3aMKHYTIll eJIEKTPUYHIN Mepexi
Distribution of capacities over network sections without the influence of any special
devices that change it.
Posmoain motyxHOCTEH MO MUISTHKaX MEpPexi 0e3 BITUBY OyIb-SKUX CIEIabHUX
MPUCTPOIB, 5IK1 3MIHIOIOTh HOTO.
Natural power

HartypajbHa noTyKHICTH



Power flowing along the line when the receiver impedance is equal to the line
impedance.

[loTyXHICTh, 110 MPOTIKAE MO JIIHII OPHU PIBHOCTI OMOpPY MNpuiiMaya XBUILOBOMY
Oropy JiHIi.

Normal operation of the energy system

HopMmanbHuii pe;kxuM pod0TH eHepreTH4HOI CHCTeMH

The operating mode of the energy system, in which the supply of electric energy to
all consumers is maintained while maintaining its quality within the established
limits.

Pexum pO60TI/I eHepI‘eTI/I‘IHOI CUCTCMHU, IIPH SAKOMY 33663H€‘IY€TBCH [IOCTa4YaHH:
€JIEKTPUYHOT €HEeprii BCIX CHOXKMBAuiB MPH MIATPUMII 1i SKOCTI B BCTAHOBJICHHX

MECXKax.

Permanent Active Power Loss

IMocTiifHi BTPATH AKTUBHOI MOTYKHOCTI

Losses of active power in the objects of the electrical system, independent of the
load (loss of idling).

Brpatu akTMBHOI OTY>KHOCTI B 00'€KTax €JIEKTPUYHOI CUCTEMH, SIKI HE 3aJIeKATh
BiJl HABAaHTAXEHHS (BTPATH XOJIOCTOT'O XOY).

Perfect transformer

IneanbHuii tpancopmarop

A transformer in which there is no loss of power and energy, but with a
transformation ratio.

TpancdopmaTop, B SKOMY BiJICYTHI BTpaTH MOTY>KHOCTI 1 €HEPTii, ajie Mo BOJIOJIE
KoedimieHToM TpaHcopmarrii.

Post-emergency power system

HicasaBapiiHuii pe:KUM eHeprocucTeMu

The steady state energy system after the elimination of emergency conditions.

Cranuii pexxuM eHepreTUYHOI CUCTEMH MICTsl YCYHEHHS aBapiiiHUX yMOB.



Power line

Jlinis eqekrponepenavi

Electrical installation consisting of wires, cables, insulating elements and load-
bearing structures, designed to transport the transmission and distribution of
electrical energy between two points of the power system with possible intermediate
selection.

EnexrpoycraHoBka, 110 CKJIaJa€ThCs 3 MPOBOIIB, KaOeiB, 130JI0I0UYNX €JIEMEHTIB 1
HECYYMX KOHCTPYKIIiM, MpU3HayYeHa Ui TPAaHCIOPTYBAHHS Mepeaadl 1 po3nojaury
e.IICKTpI/I‘{HO'l' eHepri'l' MIK ABOMa IIYHKTaMM CHCProCUCTCMHU 3 MOKINBUM
IPOMIKHUM B1I0OPOM.

- air

- NOBITPSIHA

Power line, the wires of which are supported above the ground using supports and
insulators through fittings.

Jlinig enexTponepeaadi, MPOBOAM SAKOT MIATPUMYIOTHCS HAJ 36MJICIO 3a JIOTIOMOT'OF0
OTIOp Ta 130JIATOPIB UEPE3 apMaTypy.

- two-chain

- AByXI€ITHA

Power line having two sets of phase or bipolar electrical wires.

JliHis enexkTpornepenaBaHHs, MO Ma€ JBAa KOMIUIEKTH (a3HHX abo pi3HOMOISIPHUX
CNEKTPUYHUX TPOBOJIIB.

- cable

- kaldeJibHA

Power line made by one or several cables laid directly in the ground, cable channels,
pipes, on cable structures, with connecting, locking and end sleeves (terminations)
and fasteners.

JliHis  enekTpomepeaBaHHsA, BHUKOHAHA OJHUM abo0 JEKUIbKOMa KaOesIMu,

YVKJIaJICHUMH O€3MocepelHbO0 B 3eMJIt0, KaOelbHI KaHalu, TpyOW, Ha KaOelbH1



KOHCTPYKIIii, 3 CIOJIYyYHUMH, CTOTIOPHUMH 1 KIHIIEBUMH MydTaMu (3aKJIaJeHHs) 1
KPIMUJILHUMU JCTAISMH.

- combined

- KOMOiHOBaHAa

Power line, on the supports of which several sets of phase or bipolar wires of
different nominal voltages are suspended.

JIiHis enexTponepesaBaHHs, HAa ONOpax SKOi MiABIIIEHO KUJIbKa KOMIUIEKTIB (ha3HUX
a00 PI3HOMOJIIPHUX MPOBO/IB PI3HUX HOMIHAJIBHUX HANPYT.

- compact

- KOMIIAKTHA

Power line with a larger (than traditional) presence of wires in a split phase, which
are close to each other by allowable distances in electric strength and fixed with
insulating spacers.

Jlinig enekTporiepesaBaHHs 3 OUIBIIOI, HDK 3a3BH4Yaii, HASBHICTIO IMPOBOIIB B
posmierieHid ¢azi, sAki 30JWKYIOTh MDK CO00I0 Ha JOMYCTUMI BiJICTaHI IIO
EICKTPUYHINA MIITHOCTI 1 3a(h1KCOBaH1 130JIFOFOUUMH PO3TTiPKAMH.

- backbone

- CHCTEMOYTBOPIOI0YA

A power line that carries out electrical communication between electrical systems
and from which branches can extend.

Jlinia ~ enexTpomepedaBaHHs, SKa  3IIMCHIOE  €IEKTPUYHUNM  3B'I30K MK
CJIEKTPUYHUMHU CUCTEMAaMH 1 B/l IKOT MOKYTh BIIXOJUTH BiAT ATy KCHHS.

- multi-chain

- 0araToJIaHIIOr0Ba

Power line having more than two sets of phase or bipolar electrical wires.

JliHis enexkTpomepenaBaHHs, IO Ma€ OUTbIIE JBOX KOMIUIEKTIB (pazHux abo
PI3HOMOJIAPHUX €IIEKTPUYHUX MPOBOJIIB.

- single chain

- O/THOJIAHI(IOT0BA

Power line having one set of phase or bipolar electrical wires.



JIiHis enekTponepenaBaHHs, 10 MAa€ OJUH KOMIUIEKT (pa3HUX ab0 Pi3HOMOISPHUX
€JIEKTPUYHUX MPOBO/IIB.

- radial

- pagiajibHa

Power line to which electrical energy flows from only one side.

JIiHis enexTponepeaBaHHs, B Ky €JIEKTpUYHA €HEpTisd HAAXOAUTh TUIbKU 3 OJHOTO
OOKYy.

- distribution

- po3moxiJibHa

Power line to which a number of transformer substations or bushings are connected
to consumer electrical installations.

JliHis enexkTpomepenaBaHHsd, A0 SKOI MIAKIIOYEHUH psaa  TpaHChHOpPMATOPHUX
mifICTaHIIi 260 BBOJIIB J0 €JIEKTPOYCTAHOBOK CIIO’KHBAYIB.

- traditional

- TpaauuiHa

Power line designed according to normative - technical documentation.

Jlinig enekTpornepesaBaHHs, CIPOSKTOBaHA 3TiTHO HOPMATHBHO - TEXHIYHOI
JIOKyMEHTAII11.

Power Center

LeHTp KUBJICHHS

Power Generator Switchgear or Secondary Power Supply Substation Switchgear
Connected to a District's Distribution Networks.

PosnmopinpHMil  mpuUCTpiii TEHEPATOPHOI HAMPYTd EJNeKTPUYHOI CTaHIii abo
pPO3MONUTEHUN ~ TPUCTPI  BTOPUHHOT  HANPYrd  3HWKBAJIBHOI  MiACTaHIII]
€HEPTreTUIHOI CUCTEMH, JI0 SIKOTO MPHETHAHI PO3MOIUTEHI MEPEXi JAHOTO paHoHY.
Power Mode Parameter

ITapaMeTp pe:kUMY eHepProcucTeMu

Each value from the set of values characterizing a given state of the energy system

(voltage, current, power, frequency, etc.).



KoxHa BenuuuHAa 13 CYKYNHOCTI BEJIWYMH, IO XapaKTepU3yIOTh JaHUN CTaH
€HEPreTUYHOI CUCTEMH (HaIpyra, CTpyM, HOTYKHICTh, 4acToTa 1 T.I1.).

Power line capacity

IIponyckHa CIPOMOKHICTB JIiHiN ejieKTponepeaayi

The highest active power that can be transmitted in a fairly long steady state, taking
into account technical limitations.

HaiiO11pima akTuBHA HOTy)KHiCTB, AKY MOXHaA nepcaaBaTul B HOCUTH TPHUBAJIOMY
YCTAJICHOMY pe)KI/IMl 3 YpaxXyBaHHAM TEXHIYHUX OOMEKEHD.

Power Mode

Pexxum podoTH eHeprocucTeMu

The state of the energy system, characterized by a combination of conditions and
quantities, at any point in time or in a time interval.

CrtaH eHepreTMYHO1 CUCTEMHU, IO XapaKTEPU3Y€EThCS CYKYITHICTIO YMOB 1 BEJIMUWH, B
OyIb-sIKMII MOMEHT Yacy a0o Ha IHTepBalil yacy.

Power supply system

CucreMa eJIeKTPONOCTAYAHHS

The totality of electrical installations designed to distribute and provide consumers
with electrical energy.

CyKyIHICTh €JIeKTPOYyCTAaHOBOK, IPU3HAYEHUX IS PO3MOALTY 1 3a0e3reueHHs
CIIO’KMBAYIB €JICKTPUYHOIO CHEPTIEIO.

Power sharing point

Touka po3ainy nory:kHocTei

The point of the electrical system (electric network), to which power is supplied
through all lines.

[TyHKT eneKkTpu4HOi cuCTeMH (EeJIEeKTPUYHOI MEpexki), 0 SKOro MO BCiX JIHISIX
HaJIXOAUTD MOTY>KHICTb.

Power supply

EgexTponocrayanus

Providing consumers with electric energy.

3abe3IeueHHsI CII0KUBAYIB €JIEKTPUUHOI0 €HEPTIEIO.



Power industry

Enexrpoenepreruka

The energy sector, which provides the country's electrification based on the rational
expansion of the production and use of electric energy.

Po3nin  enepretuku, mo 3a0e3medye eneKkTpUdIKalilo KpaiHM Ha OCHOBI
paioOHAJIbHOT'O PO3MIMPEHHS BUPOOHUITBA 1 BUKOPUCTAHHS €JIEKTPUYHOI EHEpPrii.
Power system

EnexTpoeHepreruyHna cucrema

The electric part of the power system and the receivers of electric energy powered
by it, united by a common process of production, transmission, distribution and
consumption of electricity.

Enextpuuna dYacTMHa eHEprocUCTeMHM 1 mNpuiMayl eJIeKTPUYHOI €Heprii, 1o
KUBJATBCSA Bl Hel, 00'€lHaH1 CHUIBHICTIO TMpOIECy BUPOOHHUIITBA, Mepenadi,
PO3MOJITY Ta CIIOKUBAHHS €JIEKTPOCHEPTi.

Power plant

EneproycranoBka

A complex of interconnected equipment and facilities intended for the production or
conversion, transmission, storage, distribution or consumption of energy.

Kommuiekc B3aemorioB'sizaHoro oOjagHaHHS Ta CHOPYA, NPU3HAYCHHH IS
BUPOOHHUIITBA a00 TMEpPETBOPEHHs, Iepe/ayi, HAKOINMWYCHHS, PpO3MOALTy Y
CIIO’KMBAHHS €HEPTii.

Power station

EnexkTpuuHa cTanmis

An energy installation for the production of electric energy or electric energy and
heat, comprising a building part, energy conversion equipment and auxiliary
equipment.

EneproycranoBka 1j1si BUpOOHHIITBA €IEKTPUYHOT €HEPTii a00 eNeKTPUIHOI eHeprii
1 TETUIOTH, MO0 MICTUTH OyMiBENbHY YacCTUHY, OOJIA[IHAHHSA [JIsi TIEPETBOPEHHS
eHeprii 1 ToToMbKHEe 00J1aJHaHHS.

Power System Emergency



ABapiiiHMH pe:KUM pPoO0OTH €HeProcucTeMu

The operating mode of the energy system in the event of accidents or with an
unacceptable deviation of energy quality indicators in the energy system as a whole
or in part.

Pexxum poOOTH eHepreTMYHOi CHUCTEMH TpU BHHHMKHEHHI aBapiii abo mpu
HEMPUITYCTUMOMY BIIXWJICHHI TOKa3HUKIB SKOCTI €HEprii B EHEprocucreMi B
isioMy abo B ii yaCTUHI.

Power Link

Jlanka eJJeKTpUYHOI MepesKi

Plot in the circuit equivalent circuit containing only active and reactive resistances.
JluigaHKa B cXeMi 3aMILIEHHSI €JIeKTPUYHOI MEpexXi, 0 MICTUTh TUIbKM aKTHBHI 1

peaKTI/IBHi OIIOpPH.

Power Configuration

Kondirypauis ejiekTpu4Hol mepe:ki

Structural relationship between power supplies and load consumption points in the
electrical network.

CtpykTypHa 3B'I30K MDK JDKEpeaMd JKUBJICHHS 1 TOYKAMH CIOKHBAaHHS
HABAHTAKECHHS B CIICKTPUYHIN MEpexKI.

Power system load

HaBaHTa’KeHHsI eHeProcucTeMHu

The sum of consumer loads and losses in electric networks in the considered period
of time.

Cyma HaBaHTa)X€Hb CIIOKMBAYIB 1 BTPAT B €IEKTPUYHUX MEPEkKax B JIAHUU MEPioJl
qacy.

Power transmission

Enexrponepenaua



A set of power lines and substations designed to transfer electrical energy from one
area of a power system to another.

CyKkynHICTh JIIHIN eNeKTporepeaBaHHs 1 MiJCTaHIli, Mpu3HaUYeHa s mepeaadi
€JIEKTPUYHOT €HEPrii 3 OJJHOr0 paiioHy €HEProCUCTEMH B THIIHIA.

Primary frequency control

IlepBuHHE peryJJI0BaHHS 4YaCTOTH

The process of changing the active power of the generator and consumer when the
frequency changes in accordance with their static characteristics.

[Ipouiec 3MiHM aKTUBHOI MOTY>KHOCTI F€HEpaTOpa 1 CHOXKMBaya MpU 3MiHI YaCTOTH

BiIIHOBiI[HO a0 1X CTaTUYHHUX XApaKTCPUCTHUK.

Rated frequency

HominanbHa yacrora

Frequency value indicated in the electrical installation certificate.

3Ha4YeHHS YaCTOTH, BKa3aHE B MACIOPTi €JICKTPOYCTAHOBKH.

Rated voltage

HominanbHa Hanpyra

The voltage value indicated in the passport of the corresponding object of the
electrical system.

3HaueHHs HaNpyrd, BKa3aHe B MACMOPTI BIAMOBIAHOTO OO0'€KTa EIEKTPUYHOI
CHUCTCMU.

Reactor

PeaxkTop

A static electromagnetic device containing an inductor and designed to compensate
for capacitive currents to earth (grounding reactor), limiting short-circuit currents

(current-limiting reactor) or regulating reactive power and voltage (shunt reactor).



CraTuyHUil eNeKTPOMAarHiTHUA NPUCTPIH, 10 MICTUTh KOTYIIKY IHIYKTHUBHOCTI 1
MpPU3HAYEHUN [Isl KOMIIEHCAllli €MHICHUX CTPYyMIB Ha 3€MJII0 (3a3eMJIIOUUi
peakTop), OOMEXKEHHS CTPYMiB KOPOTKOrO 3aMHKaHHS (CTPyMOOOMEXYHOUHit
peakTop) abo peryiaroBaHHS PEaKTHUBHOI MOTYXKHOCTI Ta Hampyru (IIyHTYHOUUN
peakTop).

Reduced voltage

IIpuBenena nHanpyra

The voltage value, recalculated through the transformation coefficients to the
transformation stage, taken as the base.

3HaueHHs HANpYyTH, MepepaxoBaHe uepe3 KoedilieHTH TpaHchopmallii A0 CTyHeHs
TpaHcpopMallii, MPUHHATOT 32 Oa3UCHY.

RMS power grid load

EdexkTuBHEe 3HAYECHHS HABAHTAKEHHS €HEProCUCTEMHU

RMS value of a number of loads for a certain period of time (day, month, quarter,
year).

CepennboKBapaTHUHE 3HAUSHHS Psiy HABAaHTAKEHb 3a MEBHUM mepiof yacy (1mo0a,

MICSAIIb, KBapTal, PiK).

Secondary Frequency Control

BropuHHe peryjil0oBaHHS 4YaCTOTH

Frequency control in the power system using the static characteristics of turbine
speed controllers.

PGFYJ'IIOBaHHH HqaCTOTH B eHepFOCI/ICTeMi 3 BHKOPHUCTAHHAM CTaTUYHUX
XapaKTePUCTUK PETyIATOPIB MIBUAKOCTI TYpOiH.

Standard deviation of voltage

CepeaHbOKBaJApATHYHE BiIXUJIEHHS HANIPYTH

RMS value of voltage deviation at the considered point of the electrical system for a

certain period of time.



CepenHbOKBagpaTUYHE 3HAUYECHHS BIAXWICHHS HAOpPYrW B AaHIM TOYIl €JIEKTPUYHOL
CUCTEMH 3a MEeBHUI NEepioJ1 yacy.

Static load characteristic

CraTH4Ha XapaKTePUCTHKA HABAHTAKCHHHA

The dependence of the active or reactive load on voltage at a constant frequency or
on frequency at a constant voltage.

3anexHICTh AKTUBHOIO ab0 pEeaKTUBHOTO HABaHTAXXEHHS BiJ HANpyrd NpH

MOCTIMHIM 4acTOTI a00 Bl YaCTOTH MPHU MOCTIHHIN HANIPY3i.

Static stability of the electrical system

CraTu4Ha CTIMKICTDH eJIeKTPUYHOI CHCTEMH

The ability of the electrical system to return to its original mode (or very close to it)
after small disturbances.

3MaTHICTh EJEKTPUYHOI CHCTEMHU IOBEPTATUCA 1O I0YaTKOBOro pexumy (abo
BEJILMU OJIM3BKOTO JI0 HBOTO) ITICIISI MATUX 30ypEeHb PEKUMY.

Steady-state mode of power system operation

Craunii pes;kuM pod0TH €eHeProcCUuCTeMH

Mode of operation of the power system at which its parameters can be accepted
unchanged or very slowly changing.

Pexxum poboTH €HeprocucTeMu, MpH SIKOMY HOTO TapaMeTpyd MOXYTh MPUHAMATHCS
HE3MIHHUM a00 JTy’Ke MOBITFHO MIHIUBHMHU.

Split phase

Posmensiena gasa

Power line phase made by several wires located at a certain distance from one
another.

da3za niHIi eNeKTponepe aBaHHs, BUKOHAHA KUTbKOMa MPOBOJAMHU, PO3TAIlIOBAHUMHU
Ha IIEBHIM BIJICTaH1 OAWH BiJ IHIIIOTO.

Substation (electrical)

IMincranuis (eJileKTpUYHA)



An electrical installation designed to receive, convert and distribute electrical
energy, consisting of transformers or other electrical energy converters, control
devices, distribution and auxiliary devices.

EnextpoycTaHoBka, Npu3HayeHa g NpPUWMAaHHS, NEPETBOPEHHS Ta PO3MOILTY
€JIEKTPUYHOI EeHeprii, M0 CKiIajaeTbcsd 3 TpaHchopmaropiB abo  IHIIUX
MEPETBOPIOBAYIB E€JIEKTPUYHOI E€HEeprii, MPUCTPOIB YIMpPaBIIHHSA, PO3NOAUIBHUX 1

JOTIOMI>)KHUX MPUCTPOIB.

Switchgear

PosnoxiibHM mpucTpiit

An electrical installation designed to receive and distribute electrical energy at the
same voltage and containing switching devices and busbars connecting them (bus
sections), control and protection devices.

EnexrpoycTanoBka, mpu3HaueHa AJisi MPUIMaHHS 1 pO3NMOALTY €IeKTPUYHOI eHeprii
Ha OJIHIM Hampy3i 1 MICTUTh KOMYTAlliifHI amapatu 1 3'€IHyr04l iX 30IpHI IWHU
(cex1ii muH), MPUCTPOT KEpYBaHHS 1 3aXUCTY.

Synchronous equalizer

CHHXPOHHMI KOMIIEHCATOP

Synchronous motor idling without load on the shaft, used to issue (in over-excitation
mode) or consumption (in under-excitation) reactive power.

CHHXpOHHUN JBUTYH, IO MPAIIOE B PEKUMI XOJIOCTOr0 X0y O€3 HaBaHTAXKCHHS Ha
BaJly, 3aCTOCOBYBAaHMH ISl BUIadi (B pexxuMi nepe30ypKeHHs) abo CroskuBaHHS (B

pexXuMi HeT030YIKEHHS ) PEaKTUBHOI MOTY>KHOCTI.

Temporary overvoltage

TumuyacoBa nepeHamnpyra

An increase in voltage at a point of the electric network above 1.1 from the nominal
duration of more than 10 ms, which occurs in power supply systems during

switching or short circuits.



[ligBuIIEHHsT HAPYTHd B TOYLI €JIEKTPUYHOI Mepexi Buile 1,1 Bil HOMIHAIBHOIO
TpUBaIiCTIO Outbiie 10 MceK, 10 BUHUKAE B CUCTEMAaX €JIEKTPONOCTaYaHHSA MpPH

KOMyTalisix 800 KOPOTKHX 3aMHUKaHb.

Tertiary frequency control

TperuyHe perylOBaHHS YaCTOTH

Process of change of power of stations at change of frequency connected with
redistribution of active loads in accordance with economic considerations.

[Ipomiec 3MiHM TMOTYXHOCTI CTaHII TMpU 3MIHI YacCTOTH, TIOB'SI3aHUN 3
NepepO3NOA1IOM aKTUBHUX HaABAHTAXKECHb BIJMIOBIIHO JJO €KOHOMIYHUX MIPKYBaHb.
Total voltage loss

CymapHa BTpaTa Hanpyru

The sum of voltage losses in series-connected elements of the electrical system.
CyMa BTpPAT HAIIPpYT' B HOCJIi)IOBHO BKIIFOUCHUX CJIICMCHTAX CJICKTpI/IIIHO'l' CUCTCMMU.
Time of greatest losses

Yac Hail0iabpmux BTPAT

The time during which during the transmission of the largest load in the electric
network the same energy losses will occur as during the operation of the network
according to the actual load schedule.

Yac, 3a skuii mpu nepeaavi HaHOLIBIIOr0 HAaBaHTAXXCHHS B €JICKTPUUYHIA Mepexi
BUHUKHYTH Ti K BTpPaTH €JIEKTPOCHEprii, mo 1 mpu poOOTI Mepexi Mo JIMCHOMY
rpadixy HaBaHTa)KCHHS.

Transformer

Tpancpopmarop

Static electromagnetic device designed to convert alternating current of one voltage
into alternating current of another voltage of the same frequency.

CraTiyHUN ENEKTPOMArHITHUW TPUCTPiM, TNPU3HAYCHHUNA [ TEPETBOPCHHS
3MIHHOTO CTPYMY OJHIE€T HAPYTH B 3MIHHUM CTPYM 1HIIIOT HATIPYTH Ti€T K YaCTOTH.
Transformer substation

TpancpopmaTopHa migcTanuis



An electrical substation designed to convert electrical energy of one voltage level
into energy of another voltage level using transformers at a constant frequency.
EnextpuuHa mniAcTaHIls, NpU3HAYEHA ISl TMEPETBOPEHHS EJIEKTPUYHOI EeHeprii
OJIHOTO PIBHS HANpyrd B EHEPril0 I1HIIOTO pIBHS HANpyrw 3a JOMOMOTrOI0
TpaHchOpMaToOpPiB MPU HE3MIHHIN YaCTOTI.

Transformer with control of voltage without excitation

Tpancdopmarop 3 peryoBanHaM Hanpyru 0e3 30yaxenns (IIB3)

A transformer containing a device that allows to change the transform factor of the
transformer only after disconnecting it from the mains (only after removing the
voltage from it).

TpanchopmaTop, MmO MICTUTh MPUCTPIA, IO JO3BOJISIE 3MIHIOBATH KOEQIIIEHT
TpaHchopmallii TpaHchopmaTopa TUIBKH TIICAS BIIKIIOUEHHS HOTO BiJl MEpexi
(TUIBKY TICIIS 3HATTS 3 HBOT'O HATIPYTH).

Transformer with voltage regulation under load

TpanchopmaTop 3 peryJioBaHHsAM Hanpyru mia nanpyrozo (PITH)

A transformer containing a device that allows to change the transform factor of the
transformer without disconnecting it from the mains, i.e. under load.
TparchopmaTop, MmO MICTUTh MPUCTPIA, IO JO3BOJISIE 3MIHIOBAaTH KOEQIIi€HT
TpanchopmMarii Tpancpopmaropa 0e3 BIAKIIOUECHHS HOro Biag Mepexi, TOOTO min
HaBaHTAXCHHAM.

Transposition step

Ilar Tpancno3unii

The length of a section of a transmission line between two consecutive transposition
points.

JloBKWHA JUISHKH JIiHIT €JIGKTporepenadi MiXK JBOMa IOCIIIOBHHUMH ITYHKTaMHU
TPAHCTIO3HIII1.

Transformer voltage regulation range

Jiana3oH peryJil0BaHHSI HAIPYru HA TpaHcdopmaTopi



The difference in the nominal voltage of the two extreme branches of the
transformer winding, expressed as a percentage of the average voltage of this
winding.

Pi3HUIlT  HOMIHANBHUX  HANpPyr JBOX KpaWlHIX  BiATadyXeHb OOMOTKHU
TpaHcpopMaTopa, BUpaK€Ha y BIICOTKAX BiJl CEPEIHbOI HAIIPYTH AaHOI OOMOTKH.
Transformation ratio

Koedinient Tpancpopmanii

Ratio of transformer high to low voltage in idle mode.

BinHomieHHs BUINOI Hanmpyru TpaHcPopMaropa A0 HIXKYOI B PEXHUMI XOJOCTOrO
XOLy.

Transformer branch

Biarany:xkennsi Tpancopmartopa

The output on the transformer winding, corresponding to a certain number of turns
of this winding and, accordingly, to a certain rated voltage.

Busenennss Ha oOMOTIII TpaHchopmaTopa, IO BIANOBITAE TIEBHOMY YHCIY BUTKIB
1iei OOMOTKY 1 BIAMOBIAHIN MTeBHIA HOMIHAJIBHIN HaIpy3i.

Transient power system operation

Ilepexianuii pes;kumM pooOTH €eHEProCcUCTEMU

The operating mode of the power system, in which the rate of change of the
parameters is so significant that they should be taken into account when considering
specific practical problems.

Pexxum poboTu eHeprocucTemMu, MNpH SKOMY IIBHAKOCTI 3MIHH IMapaMeTpiB
HACTUIBKM 3HA4HI, 110 BOHU MOBHHHI BPaxXOBYBAaTHUCA TPH PO3TIIANI KOHKPETHUX
IIPAKTUYHHX 3aBJdHb.

Transverse inductive compensation of power transmission parameters
IlonepeyHa iHAyKTHBHA KOMIIEHCAIlisl MAPaMeETPiB eJleKTponepenayi
Transverse compensation of transmission parameters using inductors.

[lomepeuyna KOMIIEHcAIlisi TapaMeTpiB  eJeKTporepenadi 3a  JOMOMOTOIO
THTYKTUBHOCTEH.

The transverse component of the voltage drop



Ionepeyna ckJiagoBa NaxiHHA HANIPYIH

The projection of the voltage drop on the imaginary axis (3U).

[Mpoexiiis maaiHHsI HANPYTH Ha ysiBHY Bick (OU).

Transverse voltage regulation

ITonepeyHe peryJroBaHHs HAIPYI'U

Phase shift of the voltage vector.

3MiHa 3CyBY BEKTOpa HaNpyru mno ¢asi.

Transformer reactance

PeakTnBHA NpoBigHicTH TpancdopmaTopa

Transformer parameter due to magnetization of the core.

[Tapametp Tpanchopmaropa, 0OyMOBICHUM HAMarHi4yBaHHSAM CEPJICUHUKA.
Transposition (power lines)

Tpancno3uuis (JriHii eJeKTponepexayi)

Changing the relative position of the phases of the power line in order to
compensate for the electromagnetic asymmetry of the power line.

3MiHa B3a€EMHOTO po3TamyBaHHs (a3 JiHII eJeKTpoIrepeaBaHHI 3 METOI0

KOMITCHCAITI] eIeKTPOMAarHiTHOT HECUMETPIi JIiHIT eJIeK Tponepe1aBaHHs.

Turbine speed controller

PeryasitTop mBHIAKOCTI TYpOiHK

A device designed to change the power of the turbine in such a way as to seek to
restore the previous frequency of the alternating current when it deviates.

[TpucTpiii, mpu3HauYeHUW [Js 3MIHM TOTY)KHOCTI TYpOIHM TakuM YHHOM, II00
MParHyTH BIAHOBUTH KOJUIITHIO YACTOTY 3MIHHOTO CTPYMY TMPH ii BIIXUJICHHI.
Typical autotransformer power

Tunosa nmory:xHicTh aBTOTpaHcdopmaTopa

Power for which the total winding of the autotransformer is calculated.

[ToTyXHICTb, Ha SIKY pO3paXOBYEThCA 3arajibHa 0OMOTKa aBTOTpaHchopMaropa.



Variable Active Power Loss

3MiHHI BTPATH AKTHUBHOI IOTYKHOCTI

Loss of active power in the elements of the electrical system, depending on the load
(load loss).

BTpaTu akTUBHOI MOTY>KHOCTI B €JIEMEHTAaX €JIEKTPUYHOT CUCTEMH, 10 3aJ€XKATh Bij
HABaHTAXKCHHS (HaBaHTaXyBaJbHI BTPATH).

Voltage dip duration

TpuBajicTs NpoBajly HAPYru

The time interval between the initial moment of voltage failure and the moment of
voltage recovery to the initial or close to it

IHTepBaJI qacy MDK [OOYaTKOBMM MOMEHTOM IMpoBaJly HaIIpyru 1 MOMEHTOM

BIJTHOBJICHHS] HAIIPYTH JI0 TTOYATKOBOTO 200 OJM3BKOTO J10 HBOTO.

Voltage fluctuations

KosuBaHHs HATIPpYTH

Frequently repeated and occurring relatively quickly, voltage deviations on both
sides of the average voltage deviation and characterized by quality indicators stress
in the form of the magnitude of the change in voltage and flicker dose.

YacTo moBTOproBaHi 1 BiI0YBarOTHCS BIIHOCHO IIBHIKO BIIXWJIEHHS HAINPyrd B
oOWJBI CTOPOHM Bl  CEPEIHHOTO 3HAYCHHS  BIAXWICHHS  HANpyra 1
XapaKTepU3YyIOThCS TMOKAa3HUKAMH SIKOCTI HAMpyry y BHIJISAI po3Maxy 3MiHU
HaTpyru 1 1034 Quaikepa.

Voltage imbalance

Hecumertpisa nHanpyru

Voltage distortion associated with voltage asymmetry in phases and characterized
by voltage quality indicators in the form of voltage asymmetry coefficients in

reverse and zero sequences.



CHoTBOpEHHS Hampyrd, TMOB'A3aHE 3 HECUMETpielo Hampyr 1o ¢azax 1
XapaKTepU3y€eTbCAd TOKa3HUKaMHU SKOCTI HAmpyrm Yy BUIVIAAI KOE(ILIEHTIB
HECUMETPii HApyT MO 3BOPOTHIN Ta HYJbOBIM MOCIITOBHOCTSIX.

Voltage deviation

BinxuneHns Hanpyru

The difference between the modules of the actual values of the actual and nominal
voltage at the considered point of the electrical system, expressed in volts or percent
(of the rated voltage).

Pi3Hu1 MOy B Ait0YMX 3HAYEHb (PAKTUYHOI 1 HOMIHAJIBHOI HANIPYTH B JJaH1{ TOYII
€JEKTPUYHOT CHUCTEMHM, BUpaXeHa B BOJIbTaX a00 BiJcOoTKax (BiJ HOMIHAJIBHOL

HaIpyTH).

Voltage drop

MMaxinnga Hanpyru

The difference between the current voltage values (as a vector) at the ends of the
electrical system.

Pizaunsg Mk Mir04MMU 3HAYCHHSMH HANpyTH (SIK BEKTOPA) MO KIiHIX €JICKTPUIHOI
CUCTCEMHU.

Voltage loss

BrpaTtu Hanpyru

The difference between the voltage modules at the ends of the electrical network.
PizHuIS MOMYTIB HAIPYTH O KIHIAX €IEKTPHUYHOT MEPEXKI.

Voltage dip

IIposaua Hanpyru

A sudden decrease in voltage at a point in the electrical network below 0.9 from the
nominal, followed by restoration of voltage to the original or close to it after a

period of time from ten milliseconds to several seconds.



PantoBe 3HM)KEHHsS Hampyrd B TOYLl e€JEeKTpuyHOi Mepexi Hiwkue 0,9 Big
HOMIHAJIBHOTO, 32 SIKUM CJIi/1 BITHOBJICHHS HAMIPYTH JI0 MOYaTKOBOr0 200 OJIM3BKOTrO
JI0 HBOT'0, Yepe3 MPOMBKOK Yacy BiJ AECATH MUTICEKYH]I 10 JEKUIbKOX CEKYHI.
Voltage regulation

Pery/iloBaHHs HANIPYyIru

Measures taken to maintain an appropriate level of stress.

3axonu, 110 3A1MCHIOIOTHCS AJIs MIATPUMAHHS HAJIEKHOTO PIBHS HAIMPYTH.

Voltage Regulating Effect

Perynowunii epeKT HABAHTAKEHHSI 10 HANIPY3i

Change in active or reactive load when voltage changes, preventing this disturbance.
3MiHa axkTUBHOro abo PCAKTUBHOI'O HABAHTAXCHHA IIPU 3MI1HI HaIlpyru, 1mo
MNCPCUIKOPKAE€ NAaHOMY 36y)1>KCHHIO.

Voltage stabilization mode

Pexum cradinizanii Hanpyru

Maintaining a given voltage value due to its regulation at a certain point in the
electric network.

[TlinTpuMka 3aaHOTO 3HAYECHHS HAINPYTU 3a PaxyHOK il PEryiioBaHHS B TIEBHIM
TOYIII CJICKTPUIHOT MEPEKI.

Voltage regulation stage

CTyniHb peryJilOBaHHsl HANIPYTH

The difference in the nominal voltage of the two nearest branches of the transformer
winding, expressed as a percentage of the average voltage of this winding.

PisHunsg HOMIHANBHUX HANPYr JBOX HAWOMKYMX BIATATY)KCHHSIX OOMOTKH
TpaHcpopMaTopa, BUPaXKEHa y BIICOTKAX BiJl CEPEIHBOI HATIPYTH AaHOT OOMOTKH.
The voltage level in the points of the electrical network

PiBeHb HANIPYTH B MYHKTAaX eJIEKTPUYHOI Mepexi

The value of voltage in points of the electrical network, averaged over time or over
a certain number of nodes in the network.

3HaueHHS! HAMpPYTry B MMYHKTaxX €JEKTPUUYHOI MEpEexi, ycepeaHeHe 3a yacoM abo 1o

NESKOMY YUCITY BY3J1B MEPEXKI.



Voltage pulse

IMnyJsisc Hanpyru

A sharp change in voltage at a point in the electrical network, followed by
restoration of voltage to the original or close to it for a period of time up to several
milliseconds.

Pi3ka 3MiHa Hampyru B TOYIIl €JIEKTPUYHOI MEPEXKI, 3a SIKOIO CIIiJIy€ BIIHOBIEHHS
Hanmpyrd J0 TMOYAaTKOBOrO abo OJM3BbKOro J0 HBOrO, 3a MPOMDKOK Yacy A0
JEKUTBKOX MUTICEKYH]I.

Voltage non-sinusoidality

HecunycoinajabHiCTh HAIPYTH

Voltage distortion associated with the deviation of the shape of the voltage curve
from the sine wave and characterized by voltage quality indicators in the form of a
distortion coefficient of the sinusoidality of the voltage curve and the coefficient of
the nth harmonic component of the voltage.

CrnoTBOpEHHsI Hampyru, MOB'SI3aHe 3 BIAXWICHHSIM (OPMU KPHUBOi HANPYTH Bij
CHHYCOIIM 1 XapaKTEepPU3YeThCs TOKAa3HUKAMHU SKOCTI HANpyrw Yy BHIJIAII
Koe(irieHTa CIIOTBOPEHHS CHHYCOINadbHOCTI KpHBOI HAmpyru i koedimieHTa n-i

rapMOHINHOT CKJIaJIOBO1 HAIIPYTH.

U-shaped equivalent circuit

II-o0pa3na cxema 3amilieHHSI

The conditional representation of the electric network object in the form of a
longitudinal branch (active and reactive resistors connected in series), at the ends of
which there are transverse branches (active and reactive conductivity connected in
parallel), is typical for power lines.

YMoOBHE ysSBICHHS O0'€KTa E€IEKTPUYHOI MEpEeXi Yy BUTIISAAI TMO3MOBXKHOI TiTKA
(mochimoBHO 3'€AHAHWUX AKTHBHUX 1 PEAKTUBHUX OMNOPIB), MO KIHISX SKOT
po3TalioBaHl MONEpevHl TUIKK (MapajeiabHO 3'€lHaHl aKTUBHA 1 pEaKkTHBHA

MPOBIJHOCTI1), XapaKTepHa JJisl JIIHIM eJIeKTpornepe1aBaHHs.



Wave propagation coefficient

KoedinieHT momupenHs: XBuii

A complex coefficient characterizing both attenuation and phase shift of a voltage or
current vector during the propagation of an electromagnetic wave along a line.
KommnekcHuii koedilieHT, M0 XapaKTepu3ye SIK 3aracaHHs, Tak 1 (a30BHil 3CyB
BEKTOpa HAIpyru abo CTpyMy MpPHU MOUIUPEHHI €JEKTPOMArHiTHOI XBUJIl B3JIOBXK

JHIT.



CamocrTiliHe €JIeKTPOHHE BUIAHHS



