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Multi-type energy storage collaborative control based on wave parameters in
microgrids with combined heat and power system
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2.Electric Power Science Research Institute , State Grid Qinghai Electric Power Company, Xining 810008, China)

Abstract: To deal with the power fluctuation and the consumption of photovoltaic power generation with the premise of the
demand of power supply and heating in northwest China, this paper studies the collaborative control of multi-types of
energy storage based on fluctuation parameters by taking the electric-thermal joint micro-network composed of
photovoltaic, heat pump and hybrid energy storage as the research object. Firstly, the characteristics and energy
conversion mode of electro-thermal joint microgrid are analyzed. Then, a two-layer collaborative control strategy of
multi-type energy storage based on fluctuation parameters is designed for the electro-thermal joint micro-grid. In the upper
layer, a strategy of multi-type energy storage collaborative power fluctuation suppression is proposed based on the
time-scale of power fluctuation and the low-pass filtering method with variable parameters. In the lower layer, an adaptive
control strategy for energy transfer of hybrid energy storage is proposed based on the requirement of the power fluctuation
suppression and the mechanism of voltage and frequency in microgrid. Finally, the proposed algorithm is verified by
simulation. The simulation results show the proposed method can suppress the power fluctuation of renewable energy and
can extend the battery life on the premise of reducing the investment cost of electric energy storage effectively.
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Figure 1 The structure of microgrid with combined

heat and power system
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Figure 2 The control system of microgrid with

combined heat and power system
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Figure 3 The power decomposition based on wave

characteristics

FIF ] 5 50 5L A I B L0 Gn R

1) 3 Eupss (1)> Eygsst, Prp (£)>0, W T (2 +
At)=T(t)+F AT; 4 Eypss (2)>> Eypssi» Pup (2)<0,
W T (¢4 At)=T(t)— AT, Eness(t)Fs t I Z)3R
BB BRI B BE I, Ensso  Euessi 78 TR A6 BE 11 g 1
BEAR , Ti(2) Ti( e+ A 53 5 7R ¢ F e+ Ae IF 21 1Y)
of ] 8 0, AT 27 B a) 8 iy A8 f o

2) M Eipss (1)< Eppsso» Pup (£)>>0, W T, (24
At)=T(t)= AT Eypss (1)< Etgsso» Pup (1)< 0,
W T (24 A2)=T(1)+ AT,

3) M Eupsso < Eppss (1)< Epgssi, W Ti(¢+
A)=T(t)=T,

PIEANE g L FH P 2 2 B I N U, AR AN



538 55 1 1)

A S - L — IR TR P T B 2 R 22 2 R ik B T (] 4 o 167

A 25 S8 B TS 5K, 3 7 H 2 P-4 o3 A 20k
IR AR B i A AR L . S BRas AT I BRI TR
26 B2 = H, 6F L £ W 7 3 RE R X S . P T
PRIUE P AT SR AT 4R R, n] 52 BEXS 20 A AOE AR
D1 AP B AR 73 et BEAT AT A8

A fERE 2 i 2 R T I R BB RE T,
FL YL T BE A A BE T, P e R A AN [ S e
B 5 T OE T4 Bl bR HLX R R R A/ 1Y
W, J Al T AR A A X A i e AR A
A MERER I E 1 SIEH B POR A A m B E D
R — BBl 0 e e AR T U Bl e 0 B O AR R
P P A A T U AR A DI AR s g e sl i R s o3

3 {RGHERE R GE A I A5 ] SR

1R & i B8 & 40 10 X A48 It 4 40 b an 1 4
N o T2 Buck/Boost B, Fu 14 fE 1 A1) i 3
JF B R WS Sl L B AR OGN  H AL T Boost it
HRAS , W S T B OC BT, H B AL T Buck
FEHRAS o SR YR DC/AC = A H TR 5 R AR i % .

VT
Uy ' | Jé} Jé}
VT,
Ue

n
Uba L L
_— Y YL
—_—yyyy |
PO c
VT, | _J _J T
T e Rl

4 WAk AR R B I35 T
Figure 4 Two-stage circuit topology of hybrid

energy storage system
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Figure 5 Adaptive control structure of hybrid

energy storage system
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Figure 6 Simulation waveforms of microgrid with

combined heat and power system
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Figure 9 Adaptive control of hybrid energy storage system
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