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Research of power system stabilizer based on TMS320F28335
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Abstract: At present, the single-input power system stabilizer (PSS) taking electric power as input signal is widely applied in China.
But when the power of prime mover changes, PSS can not distinguish system fluctuations and prime mover’s electric power
fluctuations, which easily leads to "anti-regulation". In order to solve this problem, the dual-input PSS based on TMS320F28335 is
designed, whose input signals are the angular speed of rotors and the electrical power of generator. The model of dual-input PSS is
firstly described in the design. Then the part of hardware design mainly includes the design of the overall structure; the part of
software design includes the overall design and the flow chart. At last, the step experiment and the “anti-regulation” experiment are
conducted by using the excitation regulator of additional dual-input PSS. The results of experiments show that the PSS can effectively
suppress low frequency oscillations and solve the problem of “anti-regulation”.
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Fig. 1 Dual-input power system stabilizer

STW3 sTW4 Ksy
- 1+sTW3 P Testwad [P TesTy
WRAE e AR )2 f e, R8s 7
(D R R
M%?:Q—@ (D
b MO T IS R s Tl BB
T FBLI R AR

KR LAEE R (D JG, 7R EEARA K
KD AAE A, Wz R AN -

M
-—iﬂ_P -P 2)
w, dt
A, wo HRPEGE, FR&EN 1. WEH
Miﬂ_P -P (3)
dr
GRumzERL, H SACE didr, A1
MsAw = AP ~AP 4)
i (4 TRIfE3).
Aa)_w (5)
Ms
o Ms sk, M. Ms~1+Ms, JiLh
Aa)=AP‘“—APe (6)
1+ Ms
o Iif3 2
T =Aw+ AR D)
1+ Ms 1+ Ms

HT A o b H &P, 7650 (4) WA
G (s) PREIE g

A}S)G(s) (8

1+ M
Hir: G (s) KNPk, ﬁiﬁ%%%%%@ﬁ%:
1+sT;
N 9)
U[a )]
JIt LA K HATL IR N3 T 26l 26 APy M =
) = AL, G(s)~ AR (10)
1+ Ms 1+ Ms

Wi 1 PR, REH AP AE N PSS I,
LUIRIE T4 22 A P, an 5 5 1) PSS J2 501 “ ¢
OB

2 HAHRFRES[EHLIT

AT R G PO 4y, —JE F28335 s
JERINEIN S ) uﬁ,@%%lﬁ%%#@u&%l
PO R ET, SRR R . A/D ik
T Je AP AP A B s s R AN DI RE R &
i, FEAREMBLCERES . LB SEUL

SRS RIER . L) R GURRE A% 1 AR SR A 45 4 P
.2%4\
DU ] 4 i P AT s — AR LR AR AL

e LN 7 F R S5 S AT IR B R Ab B, 2ot
A/D H:¥rE, HWiANF] F28335 th, St AR
R DEP SR G A R A . AR5 AR ) = 2
mmn%E%ﬁﬁﬁwwzﬁ%%wz%,Eﬁﬁ
WUh Gz T #s L EEn—AN 5T, il ds
PEHE— AP IR



- 114 - LY R R

A SR L D/Afith

A/D¥A PW Mt

TMS320

FRL Y LK F28335 EEPROM

i
gl

i aneie] M

1C

5 54 CAN filg5e ¢ e 7 2k
b e CZL_____pj s

& 2 PSS RGERE 45+
Fig.2 Diagram of the PSS system hardware structure
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Fig.3 Physical picture of dual-input PSS
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Fig.4 System design diagram of software
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Fig. 5 Flow diagram of main program
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Fig. 6 Vector diagram of power torque angle
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Fig.7 Active power and PSS output waveform diagram

el 7 B, AR BIRG R, PSS fii
I BEA SRR AR AR ZE 180°, SEEGAIE
BT PSS X U Dy 2 4 3 A7 F A o
4.2 PSS BfrER3CIE

FEL P o B e 87 SI2 6 2 FH LUK 56 PSS 1 R S 4l
VIR o TEINRE T 128 25 g e R RN —
H R 45 E(H 5% B BRAG 55 SEAHN PSS, W&
LA DR AR gk, T8N PSS, WA HEHL
WA IR A 2, LR B AR ) 22
o JE I SEEG A B AT D D)2 A PSS Hin i v Y. fih £k
K 8. Hrh, W A XREIIIE; B UK 10
f5) o PSS firHi .

&8 BrERSRILMK

Fig.8 Waveforms of step experiment

il 8 iz, PSS HEAHI, K HALA DIFEM R
YER I UEYR Y . 7E PSS ¥ AINZI, PSS B,
S PO Th DR B AR AR 22 180° , JF H.



- 116 -

TS EY X AL

7E PSS HNJGH V) D23 4R35 M A B FAIC . Xk
BT PSS REW A A R R AL S, B PR IRR
S8 (PR AR -
4.3 “iA” LI

TEI R HORAEA LU DN A 5 [
NARGFE BN T, Sl iyl /N R B
BN TR RN B H LS T, 27 R T R,
PSS 215 s A ik HAE 525 kg 15 2 AT 3 30Kk
ML IR TG D Hh S8 A8 R FE B4 . an R34 A s,
PSS th2s iR E T AT 5 45 il R 15 8 S 38Uk R
BLERJE Dyt GER KIR FE DRI

1z B In St N PSS ALY il iR 15 S A S G
YT SRS N DD 2R R L Dy, RO
HI. KM IR PSS fr i iEmian i 9 pros, H
t, WE A oA UIIE; B URCK 10 ) £
PSS #irth

LI L ]
9 BNIES PSS “IRif” LIWFiK
Fig.9 Anti-regulation experiment recorded-wave of single-input
PSS

WKl 9 Pras, eI DY, PSS
B, I BB BB A DO AR SR AL
H IR, PSS A B e FA Dk E )k
AHo SEEGUCHATEAT DI DAL, PSS BhfE, frth
G5 I “&if” M%.

12 FH B X N PSS AR il i 1 2% 7 s
5, REHIEIHF PSS FH g S 10 fros, H

ZO0rED
Bl 10 JMNES PSS “RiF” RWFH
Fig.10 Anti-regulation experiment recorded-wave of dual-input
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