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Small power plant excitation system development combined with
several upgrades for improved voltage output achievements

J. STREMFELJ, A. ZALETEL, R. LESKOVEC
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Despite their size small hydroelectric power plants can have a
major role in grid voltage and frequency regulation. Many of
these units are positioned in areas with low grid short-circuit
power so their reactive power contribution can be quite
noticeable. Some power plants are also capable of small island
operation due to unpredicted grid failures.

Due to the markets supply and demand gap in the small
excitation system domain (excitation current up to 100 A), a new
model was developed in 2013 at our Power electronic laboratory.
Since the first analogue and digital units, there has been a lot of
improvement in the past few years, mainly in the voltage and
output stability domain. Despite the improvements the regulator
still holds on to its primary key features such as high reliability,
stability and robustness. With its built-in functions the power
plants are capable of parallel and small island operation and
therefore meet the conditions required by the system operator
(SODO).

Obj. d. Om
. Atm. t. 20
Voltage regulation mode
0= Urer — Ucen 4 Ceen _ n Peen _
— 77 S Upo—_proop S Up_proop -
1) N 1)

Reactive power regulation mode

Crer — Woeyy = 0

Power factor regulation mode

Ceen

=0

tarn {.I':':J REF ‘ p ‘
GEN

Ceen

tan(p) =

P MHE CinZat 1 digital excitation system

T 4+ 8 204V

RIGOL

D . 11.9600000us

SODO regulation mode

Uee = Up?
STAT - U,

Peen
psodo - P,

QGEN —sstpoine — U/ 2" Pyg

‘c.gre First South East European Regional CIGRE Conference - Portoroz, Slovenia, 7—8 June 2016 SE E RC
a"'*'l:l:".

PRI NN T T N T M HNNT U B M R
___—  SAVE STORAGE\

312 v
) &

200

= 200V

3

= 100

v 13047

IGBT driver input signals during test procedures




