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Fig.1 Electrical structure diagram of

low-carbon building
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Fig.2 Schematic diagram of EV smart charging process
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FIRD RIS B I . SF RS 5 IR EV 5
U FEHL T LABRAT 9.1 JTHY AU, 23 nl WL WL IET 5
AR B, BV ST G -5 A G 7 ey U B AT AR —
SEFERERYEAR , L I IH AR " R AR

B BT AAER V2B DI RE W O s KT R T
FH SR TR (0 A D7 58 o R AR TR L e DA B
10:00— 11:00 , #£F421l 2 11 8 76 F A BRI EV
HL PR RSB IR e F R R, 0 ) i A b S o A B DT
AR T, T i R W BB 7 B 17K
S5 2 Al R I B, V2B T AE U2 (0L fif fi e 2 e
BERBER AN B B2 el e B
R B LA 20 A B ol AR T ) F A
AP o AR R P SERFORBYRTER T, EV 4286
LT L IR E 48 kKW -,

=5 Al B A S A e T AR AR A LI 6.
LI 6 n R, PN R O AN 23 SR R AR A i
BIR , T J2 it 5 R 5 v JH A 7y MR A A 7S A T 2 T
AR A3 Y S A R FA IR B 2 AR L B PRI
2 RS R RE R A7 Gk T a5 A0 b AR AR LR T P 67
TR AR N, 7R W A i BERE SIS 2 M i D T
AR . 2SI RS M ORI T TR R
EVIZARE TSI T (DR RELE R 7E fe KT
HEELLT .

Bo EWREMZAGSIHETHMLE
Fig.6 Change curves of indoor temperature and

air conditioning’s cooling power

54 wBHEES R

WCEV (3 4 4 0.25 98 / (kW =h) , T A [F]
AR & 5 Gt — PR F G B0 T BB IsHR 45 Rk 1
Fr7s o Xt E Case 1 Fll Case 2 7] 1, V2B I REAE 15 2%
fifp 22 ] S5 B I 9 TR g, DA 7 A T A Y BR B K
253 X L Case 1. Case 3. Case 5 A1, fic B OGAR (L H:
JE TR REREOGIR) BEUS 1 2 4R TR T A B DR HE £
Case 5 FUBR VR HE %58 Case 4 A B H 1T, WWIH A 5t
— A AR R T A TR T IR S L A T B R A
2 AT Y R DRCHE S ]

*1 AEAEGTHBBHEER
Table 1 Carbon emission reduction results

under different conditions

YT EBERS%—  EAEE R /

%M AR B A% L e VB ik ke
Case 1 Toetk = T 300.3
Case 2 Joottk = % 296.8
Case 3 B TER = I 4752
. IS RN - .
Case 4 BRI & b3 700.3

JBTOEIR+ = =]
Case 5 BT HE pR = = 1001.6

55 EVEEMEZELRIZE
HEV UM AL, 2 5T g — R

EV it 2Bl 2 A2 A B TR 2 v SR A RE T WL
b2 Ak . BETICE R OB 5 B w4 e IR,
JERR & B il H iR ok it i AR TAEH
KECH 22 d, W EV S A% 55 H 8 5 e F 9 ) B9 5%
FINFE2 PR,

R2 EVHBMEEREEEREENXER

Table 2 Relationship between EV incentive
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Optimal scheduling of low-carbon building considering
V2B smart charging pile groups
YU Sumin',DU Yang’,SHI Yiwei',SU Hao',FENG Donghan',ZHOU Yun',LI Hengjie'’
(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;
2. Electric Power Research Institute,State Grid Shanghai Municipal Electric Power Company,Shanghai 200437, China;
3. School of Electrical Engineering and Information Engineering,Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Building emission reduction is an important way to achieve the goal of carbon peak and carbon
neutral in China, and abundant load-side regulation measures are the development trend and requirement
of new power systems. The low-carbon building energy management framework with high penetration of
solar energy is proposed. The controllable load in the building includes the EV (Electric Vehicle) smart
charging pile groups and the thermostatically controlled load. Considering the constraints of users’ respon-
siveness and building’ s maximum electricity demand, the EV smart charging pile group model based on
V2B (Vehicle-to-Building) technology and the thermostatically controlled load model based on comfort range
are established,with the goal of minimizing the sum of electricity purchase cost and incentive cost,to obtain
the daily power generation and consumption plan of building. Based on the carbon emission reduction, a
demand-side environmental-friendly assessment index is designed to measure the energy saving effect of
buildings. Taking the two-part time-of-use electricity price as the background, an office building on a high
temperature day in summer is selected as the example to verify the energy regulation ability of the pro-
posed model under extreme weather. The results show that the model can effectively reduce the monthly
demand threshold of the building,and can significantly reduce the carbon emission of the building through
measures such as energy saving of air conditioning and photovoltaic utilization.

Key words: smart charging; V2B; building emission reduction; thermostatically controlled load; low-carbon
building; optimal scheduling
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