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In 2025, the share of plug-in/extended-range hybrid electric passenger cars by sales in China is

expected to rise to 40%

Sales and YOY Growth of New Energy Passenger Cars
(EVRPHEV&REEV&HEV) in China, 2015-2023
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Sales Structure of New Energy Passenger Cars (EV, PHEV & REEV)

Sales Structure of New Energy Passenger Cars (EV, PHEV & REEV)
in China, 2015-2023
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“Electrification plans” are set back globally, and hybrid technology ushers in a boom

period

2. “Electrification plans” are set back globally,
and hybrid technology ushers in a boom period.

As battery electric vehicles (BEV) see a lower-than-
expected growth in sales, major global automakers
concentrate more on hybrid electric vehicle (HEV)
models to meet customers’ demand and the need for
a gradual transition to electrification. By combining
conventional internal combustion engine (ICE)
system with electric systems, HEV models can help
to reduce fuel consumption and emissions in the
short term. Also they are very superior in adapting to
consumers’ driving habits and alleviating range
anxiety.

From the transformation into electrification by global
OEMs, it can be seen that GM, Ford and Audi have
all postponed their electrification plans. Volkswagen
has scaled down its BEV production in Europe. The
reasons for the delays and adjustments are reduced
orders and lower-than-expected sales. HEV models,
especially PHEV & REEV, have become a
compromise of automakers in transformation into
electrification. It is expected that the launch of new
BEVs will slow down in 2024, and PHEV & REEV
models will be rolled out in quantities.

New Hybrid Plans of Major Global OEMs

Global ]

Toyota

KIA

Ford

Stellantis
(Chrysler's
parent company)

Audio

Toyota has been working on conventional HEV models.

In the transition to full electrification, Kia's near- and mid-
term goals are set on HEV and plug-in hybrid electric
vehicle (PHEV) models.

In September 2023, Ford announced a plan to double the
sales of its HEV model V-6 in the US to about 20% of its
vehicle sales in 2024

Its electrification strategy will be carried out through HEV
models before starting launching a range of electric vehicles
in 2024

In December 2023, to stay in business and stabilize profits,

Audi  announced that it would slow its pace of
transformation into electrification and push on with
promotion of internal combustion engine and plug-in hybrid
electric vehicles in the short term.

Source: ResearchinChina
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The boom of hybrid electric passenger cars gives a big boost to the downstream components

market

3. The boom of hybrid electric passenger cars gives a big boost to the downstream components market.

3.1 Multi-motor/electronically controlled hybrid power systems become mainstream, favoring the rapid
development of the industry chain.

In hybrid power systems, dual-motor hybrid power systems have great advantages in fuel consumption, especially
paired with long-range batteries. BYD, Li Auto, Geely and Great Wall among others therefore have launched their
own hybrid power systems and quickly seized the market with plug-in hybrid or extended-range energy types.

The ratio between hybrid vehicle and motors is generally 1:2/1:3. When HEVs replace ICE vehicles and rapidly
increase in volume, they will be a great driving force in the development of the motor industry chain. In the case of
the P1+P3 hybrid configuration, P1 is the input shaft with a motor (generator), and P3 is the output shaft with a
motor (drive motor). The P1+P3 configuration actually means installation of two motors. To achieve the four-wheel
drive performance, HEV models add a motor to the position of P4. This is the P1+P3+P4 configuration, namely,
three motors.

Dual-electronic control systems include two sets of modules that simultaneously control the generator and drive
motor to implement the strategies for the entire hybrid power system. As Chinese independent automakers launch
more projects, ever more electronic control suppliers participate in the competition in the dual-electronic control
system market. Sungrow E-Power, BorgWarner and other suppliers have forged long-term partnerships with
automakers like Geely and Great Wall on dedicated hybrid transmission (DHT) vehicles. The dual-electronic
control system market thus keeps growing accordingly.

In Changan's P1+P3 hybrid architecture, the drive system uses TC387, a quad-core chip with computing power of
300 megabits per core, for high-precision dynamic torque response control and real-time active noise reduction. It
adopts dual 4-core high-compute electronic control chips, and the core is the optimal A-ECMS intelligent energy
consumption algorithm for high-precision control and real-time monitoring.
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Sungrow E-Power introduced a hybrid dual-motor controller along with Lynk & Co EM-P

At the 2023 Munich Motor Show (IAA MOBILITY) in Germany, Sungrow E-Power introduced a hybrid dual-motor controller along with Lynk & Co EM-P, a
super extended-range electric solution that uses Sungrow’s HEM hybrid dual-motor controller and applies the new-generation power device parallel
technology.

Source: Changan Automobile

Source: Sungrow E-Power
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industrial upgrade is imminent

3.2 Dedicated hybrid engines (DHE) with
thermal efficiency of 45% have been mass-
produced, and industrial upgrade is imminent.

The thermal efficiency of engines is closely
related to the fuel consumption and cruising
range of HEVs. The higher the engine thermal
efficiency, the lower the carbon emissions and
user fuel consumption in the same power
output. DHEs use deep electromechanical
coupling to change the operating conditions
from the surface to the domain or line, favoring
ultra-high fuel efficiency.

As OEMs like Geely, Dongfeng, BYD, GAC,
Great Wall, and Chery lavish on research and
development, hybrid electric passenger car
models with thermal efficiency higher than 43%
have been mass-produced by the end of 2023,
especially the 2024 Voyah Dreamer carrying
the new Lanhai Power hybrid engine (a 1.5T
engine with front and rear dual motors) with
thermal efficiency up to 45.18%. It is expected
that in 2025, DHEs with thermal efficiency of
45% will find massive industrial application.

Dedicated hybrid engines (DHE) with thermal efficiency of 45% have been mass-produced, and

Thermal Efficiency of Dedicated Hybrid Engines (DHE) for Hybrid Electric

BAIC Polestones
BYD
Honda
Geely

JAC
Voyah

Li Auto
Leapmotor
Skywell
Chery
Wauling
Great Wall

Passenger Cars of Some Automakers

40.5% 1

40.12% I 4.3.04%

41.0% 1
43.32% I A4 26%
43.0% 1
41.1% I 45.18%
40.5% 1
40.0%1
43.1%1
44.5%1
43.2%1
41.5%1

Source: ResearchIinChina
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