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Research on the role of small reactors in integrated energy systems
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Abstract: Currently, there is lack of clean and efficient heat sources in northern cities of China.Small reactor can take the
pivotal role in an nuclear—wind—photovoltaic integrated energy system for its stability and reliability. This system has small
initial investment, low site-selection cost, wide distribution area, short construction period, flexible function selection,
strong adaptability, passive safety and so on. Artificial Intelligence network and big data can be used to optimize the system
planning. Taking active modeling, simulation and experimentation, and combining active safty with passive safty, the
coupling and safety of the system can be ensured.The system comprehensively utilizes electricity, gas, heat, and cold
energy , and its performance can be evaluated from the technology, social and economic benefits of the integrated energy
system. With continuous innovation of technologies, taking advantages of distributed energy, a more flexible and
interconnected integrated energy system can be built to facilitate the carbon neutrality.
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Fig. 1 Architecture of an integrated energy system
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Fig.2 Energy transformation model
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Fig.3 Operating mechanism
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Tab.1 Characteristic of technologies applied in the system
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Fig. 4 Working principle of a small modular reactor system
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Fig.5 Coordinating work of the system
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Fig. 6 Working principle of system complementary optimization
filf TR ZATT . AR GE BN AN [R] RE IR 23 1 A5 114
ik B AN BB I BRSO AT (5 2

BUAT B9 2 BE IR 22 S8 A 8 SR Wt DL ST A i A
LAl 3 3o 0y B 256 B0k I A L O HE ST AR N Y
BRLPE . ARG AR EOR AR 7 fres , J
Vs Vi MEEA R I BRI DY 28R 5 Vs
Vo HBEAFIESIFREIR O i, VLV, N EE
ABER O RY A

Vi, i " - N = Vo, 1
Vi, 2 " - AEUE L /FI; = Vo, 2
Vin, m ™ Vout, m

E7 SERERHEEER

Fig.7 Interactive modeling and simulation technology
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Tab.5 Factors of time and space and personal behavior
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Fig. 8 Thermal system supply and demand balance
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Fig.9 Complementary coordinated control technology
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Fig. 10 Integrated energy operation control architecture

IR O 28, O HOE ST TSR PR A AR R AR . B
AT, Zi A BE IR R GLia 17 RS B HE R A0 b i
VAR AT B AT MR A () BE TR 3 A0 4 s ST
AR PE R T PE AR AL, A [ BE IR ZR G Sk
AR RYSE I A 3R S S r ik Lk 6

F6 ARMTMHEMERSHESZ

Tab. 6 Influencing factors and calculation methods

for reliability evaluation
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