540 % 5 4 1
2021 4F 4 H

BT R RE BT AR
Advanced Technology of Electrical Engineering and Energy

Vol.40, No.4
Apr. 2021

ETHERSEINABENES
AR

K Hil 15

MARFENMESREED

' e E XGRS
(1. PEHPREALFEERARHTELRE, PEHFRE AR, LT 100190;
2. PEAFRKE, LT 100049)

WE., £ HRAEIN AU LERE dibfed i A RFRE DAL RAR GRS N R
Gop W T R WAL B ek ALY I KA R R B R AR IE R AR T R AR AR
B, AXHoMALERT B A ORI MRS 7 ik, ST T RE 94 77 ik R A 69 T4 L P 75 | S R
PR SF AN B MPC FIAEAE A BT AR 50 09 AL IR LA LA b R 2 /M2 5 R W R 2 5 AT I 38, 9F
3+ MPC 35 T it LT RAZH N A% P UMK R BHIER BB LS HLiE TR
HMES A ARSI EN RSN RGERITT MEFT R AR, R, 1-E T —FH
BAME R P I Z M T AR R T M ABHLT L BALEIR S I M T RAAE A
KT AR MEF A M PWM A B ;MPC

DOI: 10. 12067/ATEEE2002023

1 35

HURRHEHL A FBL R B s | P B 3805
HBAIR G S I RGN 1 s, TRk
MhSE T, R R G AR ) SR IT BE AN i 254 |
SO R GG E LI TN 5 TR TE Y, §AE 4L
PUERUG TR ML R SRR E A B,
TERE U A BT 38 5 LA BH o £ 3R A T 45 1 45 44
MBRE BAER G 3 1 RGP R AR 1 Tk =
LB BHGTRAE O TE R B, Bofs BRI
HT AR 2 8] AR AR B 7= AR A e M R AL

YRR A 3 KB RGN/ ME SIRE TN 2
SRTET R 1, A0 B R S 22 IR IR i 1 T
XEFHUGS A BESE S Eln, FEIR A 3 &
GErb AR EEHLA MR PE s B AT AR 98 B I F LR PR AR AL
HLEAT B R A8 R 5 /N AR AL S L S O E
FA2 i 4 i ML B e i i I, o e S HL LY T
R (R HEHL ) T &5 A TE D AR G 3, A5 /M
SHE PRI R H

i3

i B E . 2020-02-17

BE&WA . PEPHEEHRES H (KGFZD-135-16-007-2)

XEHS: 1003-3076(2021)04-0059-09

RESES: TMO2I

——

K1 Resitk

Fig.1  Configuration of system
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Fig.2 Two stage DC-to-DC power conversion system
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Fig.3  Collection of forbidden regions in complex plane
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Fig.5 Source output impedance projected on s-plane and
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Fig.6  Structure of twin-shaft microturbine
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Fig.7 Control circuit of twin-shaft microturbine
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Small signal stability analysis of micro turbine based power generation
system and feedforward compensation control

LI Hong-yang"*, WEN Xu-hui'*, WANG You-long'*?
(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; In a hybrid power system composed of different functional modules such as a microturbine, a generator
and its rectifier, a battery, and an electric propulsion load, the problem of system stability is very complicated due
to the nonlinear characteristics of the generator rectifier and the microturbine and the constant power characteristics
of the load. This paper analyzes and compares the existing impedance analysis methods, compares the impedance
ratio criteria adopted by different analysis methods, and selects the less conservative MPC criterion as the stability
analysis of the small-signal model of the microturbine power generation system studied. And the shortcomings of the
MPC criterion are improved. A small-signal model of a micro-turbine, a generator rectifier, and a motor inverter in
a hybrid power system is established. A small-signal stability analysis of the hybrid system is performed using im-
pedance analysis. Finally, in view of the possible small-signal instability problem, a feedforward compensation
method is proposed to improve the small-signal stability of the system, and the small-signal instability problem of
the small gas turbine with a generator rectifier load is solved.

Key words: microturbine; small signal; stability; PWM rectifier; MPC



