ELECTRIC DRIVE 2023 Vol.53 No.4 WA AR 20235F H 534 F 4

T S A AT ) 3 A R
KR R PEVFAS

s, &HE ' RE = E B BXR’
(1L.EMIHEE AARNEEAFFHARR,LH EHS 360102;
DRETHEERREZEAERAREL TR T (R EXS), X E 300072)

FEE - B b HhORUORIE T R E B ARTE AR RS M DX HE T, o0 7 R RE IR R Geia AT R NG M 3 Ol i EE 2 1Y)
E o XX —a3, DIVE IR R G ST 4, 42 —Fh i R B SRl vk i) RS ik . |08,
T BN G5B TR R GG IEANE 1T H bR, g7 T B S5 A= R 40 IR A 0 A 8
FEUCIERE [, 25 0 T30 F T S A v AR R DG SR R ) SRR RR AR AR AN PPAL i o S T RN R R 3
VPG R 09 A B R AU AR 1 ()0, 405 10 20 g — R PP AG 5 vk, RAIE T P bR R B, S ) Rt is (7. Bl
25 SR 30 AR A 1) T3 T T B A RE LT =2 IR AN, BEMS A 5B TH AR I 7= SR TG 42 | ) ek 3k e 14 i
T AR TR AN A T TR 2

FBIA  ARI G RRIR R G A ER ™ Kk R TG AU

hESEE . TM28  XEARIRES: A DOI:10.19457/.1001-2095.dqed24047

Flexibility Evaluation of Biogas Driven Combined Heat and Power Considering the Thermal Inertia of
District Heating Systems
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Abstract: Along with the promotion of carbon neutrality and clean heating in countryside areas, operational
flexibility plays a more important role in electric power systems. Following this trend, a novel method was proposed
for evaluating the flexibility of biogas driven combined heat and power (CHP) considering the thermal inertia of
district heating systems. First, the structure and operating scheme of the zero-carbon rural integrated energy system
were introduced. The biogas driven CHP, biogas storage system and district heating systems were modelled. On this
base, key performance indices and evaluation methodology were proposed to characterize the flexibility of this
system. To deal with the optimal control problem with time delays in flexibility evaluation, a decomposition and
aggregation method was proposed, which ensure the heat supply to buildings while supporting the operation of the
electrical system. The results show that district heating systems enhance the flexibility of the CHP by accommodating
the imbalance in heat supply and demand,also,the use of district heating system can help the operator avoid dumping
heat when increasing the CHP power output.
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Fig.1 Typical structure of biogas driven CHP
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Fig.2 Schematic diagram of the saturated filter-based controller
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Fig.3 Typical tree heat supply network system structure diagram
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Fig.4  Structure of the equivalent district heating system
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Tab.2  Parameters of the pipelines in the district heating systems
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