7th lecture KEE/TPDE - theory

ESF II project of the University of West Bohemia in Pilsen
reg. number: CZ.02.2.69/0.0/0.0/18_056/0013239

THEORY OF TRANSMISSION
AND DISTRIBUTION OF
ELECTRIC ENERGY

7th lecture - theory

Content

= Solution of voltage, current and power
output conditions in the electrical
network
+ Solution of simple network by the method
of the schema gradual simplification
= Procedure
= Example (in a separate document)
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Simpl : i solution by & thod
of gradual simplification of the schema (1)
= Calculation goal:

+ to determine the currents (powers) flowing in individual
branches of the network

« to find places (points) suitable for network deviding to beam
operation

= Procedure:

« simplifying of the schema assuming the same voltages in the
supply nodes (see circuit simplification techniques shown on
the next page)

« deviding of consumption currents (power outputs) into supply
nodes

« in case of voltage are not the same size in supply nodes,
calculation of equalization current

< determination of branch currents (power outputs)

« finding of places with the greatest voltage drop

Simp! ! k solution by ti thod
of gradual simplification of the schema (2)
® Techniques used for circuit simplification

+ Load transfer from branches to nodes and back
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Simple network solution by the method
of gradual simplification of the schema (3)

= Techniques used for circuit simplification
+ Merging of parallel branches
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Simple network solution by the method
of gradual simplification of the schema (4)
» Techniques used for circuit simplification

+ Merging of supply branches
T n
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® Techniques used for circuit simplification
+ Transfer the load from the star node to the its top
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Simple network solution by ti thod
of gradual simplification of the schema (6)

= Techniques used for circuit simplification

1

« Transfiguration
star - triangle
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Solution of simple LV network by the method
of gradual simplification — procedure (1)
Task network:
= The DC network as shown (see Fig. 6-11, next
page) is powered in points A, B voltage U, # Ug.
Specify 1,, Iz and dividing of currents in branches,
if S cross-section of aluminum conductors is given.

Next, identify the points of greatest voltage drop
and check that the voltage drop in these locations
does not exceed 5 %.

Note:

= We consider Al conductors of the same S, so
instead of Z we can solve only with | ( 1=Z ).
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Solution of simple LV network by ti thod
of gradual simplification — procedure (2)

Task network:

= Fig. 6-11: I, A Iy

= Current values in [A] and length values in [m]:
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of gradual simplification - procedure (3)

Calculation of branch currents:
A/ Assumption U, = Ug
1) Transfer of I, and I; to neighboring nodes
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Soluti f simple LV net K by t thod
of gradual simplification — procedure (4)
Calculation of branch currents:
A/ Assumption U, = Ug
2) Addition of currents in nodes 1, 4
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Solution of simple LV network by the method
of gradual simplification - procedure (5)

Calculation of branch currents:
A/ Assumption U, = Ug
3) I transfer from the center of the star
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of gradual simplification — procedure (6)
Calculation of branch currents:
A/ Assumption U, = Ug
4) Star-triangle transfiguration and addition of
currents in A, Band 1 I
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Soluti f simple LV net K by ti thod
of gradual simplification — procedure (7)
Calculation of branch currents:
A/ Assumption U, = Ug
5) Addition of parallel branches |, and lgq, lg and |y,
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of gradual simplification - procedure (8)

Calculation of branch currents:
A/ Assumption U, = Ug
6) Transfer of I, to points A, B and adding ;o and |y,
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Solution of simple LV network by the method
of gradual simplification - procedure (9)

Calculation of branch currents:
A/ Assumption U, = U
7) Addition of parallel branches and consumption
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Solution of simple LV network by the method
of gradual simplification — procedure (10)

Calculation of branch currents:
B/ U, # Ug — equalizing current
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Soluti f simple LV net K by ti thod
of gradual simplification - procedure (11)
Calculation of branch currents:
B/ U, # Ug
9) Dividing of current I into parallel branches
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Solution of simple LV network by the method
of gradual simplification - procedure (12)

Calculation of branch currents:

B/ Uy # Ug
10) Return of current Iy to point 1
I,
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of gradual simplification — procedure (13)

Calculation of branch currents:

B/ UA # UB
11) Dividing of currents Iqqand Iys into parallel
branches between points Aand 1, Band 1
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Solution of simple LV network by the method
f | simplification - procedure (14)

Calculation of branch currents:

B/ U, # Up
12) Star-triangle back-configuration
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lution of simple LV n rk
f gr | simplification — procedure (15)
Calculation of branch currents:
B/ Uy = Ug
13) Return of currents Ig .
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Solution of simple LV network by the method
of gradual simplification - procedure (16)
Calculation of branch currents:
B/ Uy # Ug
14) Return of currents I, and I,
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of gradual simplification - procedure (17)

Calculation of voltage drop:

= We determine the points with the greatest
voltage drop (here red dots)
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Solution of simple LV network by the method
f | simplification - procedure (18)

Calculation of voltage drop:

Ex. for the node 1:
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Ex. for the node 2:
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Next time

» Load flow analysis
+ Introduction (scope, assumptions, input data,
outputs, bus types)
+ Bus admittance matrix - inclusion of power lines
and compensators
+ Bus admittance matrix - inclusion of 2- and 3-
winding transformers

10



