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EV charging and battery swapping load forecasting considering user decision updating
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Abstract: The diversification of electric vehicle (EV) applications in China has intensified the heterogeneity in
travel behaviors and refueling demands across different EV types, significantly complicating charging/swapping load
forecasting. To address this challenge, this paper proposes a novel load forecasting method for multi-type EVs that
incorporates user decision updating and bounded rationality. A novel integrated framework is developed, combining
travel chains, energy consumption models, and station selection strategies. Differential modeling of travel patterns
and refueling preferences is implemented for private EVs, electric taxis, and electric official vehicles. Simulation re-

sults demonstrate that the model accurately capture the spatiotemporal distributions of charging/swapping loads. Fur-

thermore, the decision-updating mechanism effectively reduces users’ refueling costs and travel costs.
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Fig.1 Schematic diagram of EV travel chain
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Table 1 Distribution parameters of dwell duration for pri-

vate and official EVs
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Table 2 Travel chain types and distribution for private EVs
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Table 3 Travel chain types and distribution for official EVs
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Fig.3 Battery state classification at battery swap stations
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Table 4 Fitted distribution parameters for initial travel
times of EVs

I a/ht bk ek aht bk e,/h
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Table 5 Table of weights for route planning
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Fig.7 Time—of—use price and charging and battery swap-
ping price

32 EfIsSHh

1) P s w45 5t

F T FL B VR G A T e A T e T Al B
FIRRANFF A PRGOSO A i
ZWAT—RPR T . T s xS e E S
ANTEB SR WA 37 5 T A AT 3 A R L AR
B IEAR SCT 2 7048 F e SRR (14 2501 o

] 8 A3l [t A B PR i S 1 P DS Xt L
SR E P E SR — IR e R I, Yok 4l
Bk Fie BRI 1 R 4R < 14—>7—>8—>9—>10—>11—>33
—>34—>37>60" TR B A HLE Co P ATHE R P
89 M BLIY, BT B 4 R E
41.98 km/h, M H %8 B SF M AL B, B
B P A S R A P T T R R A AR



160 iz k2

5544 3
SHAETNT A QAL EAR , BT N “9—>12—>11—>34 0 o1 92 9 9% 9% 9%
2 e N 85 o7
37607, RIEITIA, B RmTT T B e N
86| 83
N 99
SEIRBE, AEARPIRE Y 9-10 B BLCH 9-12 B8 BL. L o
7 78 79[ 80 81 i'B
9 91 92 93 9% 95 96 74 L !
*—o—o 73 = - E D 64
N o d 100 2T e 69 :
8 86 83' 98¢ 0 4 71 (70 68 67 2% 03 & 62
89 i 63
182 5253 54 55 s6ll 5758 59 C0
77 7 ] 80 81 B = T t 16
- 74 b6 42 39
5 7 s Lo g g JLATH 37 o5
2 9 %0 49 |43 38
71 |70 68 67 66 65, pe 6 s
63 . 23 s s 2 A 28] 20f 30 I3 f 3 Iu [
51 52 53 54 55 56l 5758 59 o
1 . ‘ D |20
42 039 ! 2 19 116 115 113 12| 11
( 48 Ja7 4645 | 41140 37, 36 LN o
50 e 4l 43 38 ! o G 3 21 8 |17 fia L/'
24 10
2 35 b 2708 gl ool 3ol I ml 3B dw Lo * e e 4 .
1 i U SIS Aot s 6 71 8
1 &2 e do lie lis 13 12| 11f;
y/ A= ET =
N L : Eo HENETIHEIE AR RE L
_%ﬁﬁg%& b 0 Fig.9 Comparison of user decisions before and after refuel-
o R ing price change
SR EHT AT

E8 EREFEMIRAIERPRRNTE
Fig.8 Comparison of user decisions before and after the
road speed exceeds the limit

RONURTFRIE, HIPATRlE . 1rEe
FERATREBS I AXT b, AT LA, PSS T3
PRARIE , HORHATRE R B AT BEREAE S0 Wi T
21% F7.8%, (BATIIHEEIZEE T 20.3% . X e
i F R P R F R R 4k S e SR B B AT g, T LA
W TR A TR ]

x6 RAPRREFMIEITHBAITLL
Table 6 Travel cost comparison before and after user deci-
sion updates
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Table 7 Travel and refueling cost comparison before and af-
ter user decision updates
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