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Dual redundant hot-swappable power supply systemdesign for
wind turbine pitch systems

Chen Boxuan Huang Junyi Gong Pingping

(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: To address the lack of real-time monitoring for wind turbine pitch control system power supplies and the
cumbersome replacement procedures during failures, this paper proposes a hot-swappable dual-module switching power
supply system based on microcontroller control. This solution enables faulted power supply replacement without
system shutdown. This solution adopts a modular dual-power-supply redundant architecture. The power supply is
designed based on a flyback circuit with modular components, featuring a wide input voltage range of 20~80 V and a
stable output of up to 24 V/3 A. It integrates an STM32 microcontroller and TPS2491 hot-swap chip, enabling
automatic switching during power failures and supporting rapid hot-swap replacement of faulty units. A monitoring
platform developed using the Bootstrap5 framework was established to achieve intelligent power supply monitoring and
management. Experimental results demonstrate that the system achieves short switching times (<10 ms under full
load conditions) and minimal voltage dips during power failures. Concurrently, the monitoring platform enables real-
time power status monitoring, fault alerts and operational data analysis, thereby enhancing the power supply reliability
of the variable pitch system.
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Fig. 3 Power supply system structure diagram
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Fig.5 Schematic diagram of single block power supply flyback circuit

BRI S G U T PWM (5 28 H S B D R R 0 R
FERE . R AR R R B B OB R PCS17B AT AR TR A%
TLA3YA 4 B, #4 i i B R AR 3 I Bt 28 UC3842 it A 1Y
2 55, UC3842 MBIk EH K& H K IH K5 kS
L EYEAT R A IF IR ML S ST 6 B ol 1 PWM 1
i 4 b, DT S B 4 R A RS 0 e L A 2R 4
FaEERFAE 24 V. TR BEHR 4 A S a4 R T
PRI 204 0, % B IR AR R B R AR T, DL SE R
RGN T B8, DT 2 T+ R 58 09 2 47 BOR R4 &
E
2.3 BAREREEIEIT

Shy S B B VRSB (PR A L RE L R RS TF TPS2491
BRI T T — L A TR T o 2 RE Y AR
% . 2 HL I RE A 7T R0 PR ) F RORE B A B A BT T I PR R
FL AT 7 2 ) o 55 I T S TR ki i %o e, Y58 AR B £
BR3E BN . a2 A S B R R A R A IR SR I BE L R
BT 8 AN W7 L A5 T D S I F YR B 1 R 4, A R
7R A 2 G0 ) A3k Eh A S P R T AR L DT R XUIL A LS Sk
(NI NERE S

5 YR Y HRL B AN 1 6 T » TPS2491 $ 4k 47 185 1 92 i Wi
B NG S B i A N R NP 1 = N B NN o B
MOSFET, 52 357 ¥ 1 “ JCGR 807, B D8 78 F TS B ddi A B
RO BRI 1Y) % 4238 1T .

TPS2491 35 H B Jo ke s A B HE J2: 75 7 1E % T8 L 1Y
FPIEH N 212 5 08 43 MOSFET LB ] 78 9 A 3, 8k 20
B ERYE o AE T VB S 2 op L oth R 45 52 W0 00 el 3 0 el L 24

. 4 .

U,
USR1045L
10 mQ
(<] [+
EN vce a
SA24A VREF SENSE g
—{PROG ~ GATE N
&

TIMER OUT /

GND PG

~

TPS2491DGSR

+
|(‘1

€6 By R IH H B

Fig. 6 Hot unplug anti-surge circuit
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Fig. 7 Physical drawing of power supply
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