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Introduction

The modern automotive industry is undergoing a profound transformation in electronic and electrical
architecture. Advanced control units and electronic systems have enhanced vehicle performance while
making power supply systems increasingly sensitive to voltage anomalies. Emergency power supplies,
designed to provide backup power for vehicle electrical systems, have experienced rapid global market
growth in recent years. Throughout this evolution, brands such as NOCO and Shell have played a positive
role in advancing consumer awareness through their strong distribution networks and established user
bases in North American and European markets.

Portable lithium-ion emergency power supplies operate independently without requiring a donor vehicle,
eliminating the potential damage to onboard electronics from voltage spikes while delivering higher power
output in a more compact form factor.

This white paper analyzes industry trends, technical challenges, and solutions in the automotive
emergency power supply sector. We will examine changes in modern vehicle electrical systems,
breakthroughs in high-discharge low-temperature battery cell technology, advances in intelligent Battery
Management Systems (BMS), and how Lokithor distinguishes itself through vertical integration
capabilities.
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Chapter 1: Industry Landscape

1.1 Market Scale and Growth Trajectory

According to Strategic Market Research, the global portable automotive emergency power supply market
reached $1.2 billion in 2023 [1] and is projected to maintain approximately 9% compound annual growth
rate in coming years. Emergency power supplies have evolved from niche products into essential vehicle
emergency equipment.

Traditional lead-acid jump starters, bulky and dependent on external vehicle power, are being
progressively replaced by high-energy-density lithium-ion products. Modern vehicles are equipped with
numerous Electronic Control Units (ECUs) and sensitive components that are extremely vulnerable to
voltage fluctuations. Incorrect jump starting procedures can trigger voltage surges that damage onboard
electronics—potentially destroying the Engine Control Unit or disrupting safety systems. Research
indicates that a seemingly simple jump start procedure can cause abnormalities in power steering, airbag
systems, traction control, and even affect the normal operation of start-stop systems.

1.2 Modern Vehicle Electrical Challenges

According to Precedence Research data, the number of Electronic Control Units (ECUs) in modern
vehicles has increased significantly—standard models typically contain 15-20 ECUs, while luxury vehicles
may exceed 100 ECUs, with some high-end models reaching 150 [2]. These sophisticated systems are
extraordinarily sensitive to voltage fluctuations—even minor voltage variations can trigger protective
mechanisms.

Battery depletion frequency is also rising. TIME reports that AAA statistics show 12-volt battery discharge
in traditional combustion vehicles is the leading cause of roadside assistance calls [3], a phenomenon
particularly pronounced during cold seasons. Contributing factors include static discharge from increased
onboard electronic devices, more frequent short-distance urban commuting, and extreme weather
conditions accelerating battery performance degradation.

1.3 Cost and Time Implications of Roadside Assistance

According to industry data from Pronto Insurance and Emergency USA, roadside assistance wait times
typically range from 30 minutes to one hour [4], depending on location, weather conditions, and traffic
circumstances. Based on Yelp cost guidelines, single-service fees vary by type: towing typically costs
$75-125, tire changes $50-75, and battery replacement $100-200 [5]. This drives increasing numbers of
vehicle owners to equip themselves with emergency devices.
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1.4 Market Structure and Manufacturing Model Differences

The market features numerous brands and models with widely varying performance quality. Mainstream
brands such as NOCO and Shell have established strong recognition in North American and European
markets. NOCO pioneered UltraSafe Technology, including Spark-proof Technology and Reverse Polarity
Protection, contributing to the popularization of portable safe jump starting concepts. Shell expanded user
reach through cross-industry partnerships with gas stations and e-commerce platforms. However, these
brands' manufacturing models predominantly involve outsourcing or semi-proprietary production, with
battery cells and circuitry dependent on third-party suppliers. In contrast, proprietary brands launched by
specialized battery companies employ vertically integrated manufacturing from cells to finished products,
ensuring control over core technology and quality.

This manufacturing model difference directly impacts product performance consistency and technological
innovation capability. While outsourced production models enable rapid market entry and reduce initial
investment, they present clear disadvantages in quality control, technology iteration speed, and supply
chain volatility response.

Current typical lithium-ion emergency power supplies claim peak currents ranging from hundreds to
thousands of amperes. Products rated above 3000A can meet emergency starting requirements for 8.0L
and even larger displacement gasoline and diesel engines. However, peak current, while an important
indicator, is not the sole performance metric. Actual starting performance also depends on instantaneous
discharge capability of battery cells, internal resistance stability, and intelligent BMS management
strategies.

In cold regions, low-temperature performance becomes a critical evaluation factor. Many manufacturers
claim devices operate normally at -20°C or even lower temperatures, but actual performance often falls
short of specifications. This occurs because lithium-ion batteries experience significant internal resistance
increase at low temperatures, dramatically reducing discharge capability. Products that genuinely perform
reliably in extreme cold require systematic optimization across battery cell chemistry, thermal
management, and low-temperature starting strategies.
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Chapter 2: Technical Challenges and Trends

The jump starter sector faces a series of critical technical challenges. Some brands are attempting
differentiation through deep partnerships with Tier 1 contract manufacturers, introducing semi-custom
battery cells or proprietary BMS strategies. Below we analyze these challenges and industry solution
approaches in detail.

2.1 Contradiction Between High Instantaneous Current and Portability

Vehicle engine starting requires instantaneous currents typically between 300-800A, with larger
displacement engines or low-temperature conditions potentially exceeding 1000A. However, providing
such current demands high battery cell discharge rates (often requiring 10C or above discharge capability)
and sufficient energy storage. The industry standard 18650 or 21700 battery cells are already relatively
mature in energy density (approximately 200-250Wh/kg), but further breakthroughs in discharge
performance require optimization at the chemistry level. Balancing high discharge rates with energy
density and safety presents a core technical challenge.

Meanwhile, to ensure product portability, manufacturers must minimize device weight and volume. This
necessitates careful balance between battery cell selection, circuit design, and heat dissipation structures.
Currently, leading brands typically achieve 300-500Wh energy storage within 1-2kg weight, supporting
multiple vehicle starts while maintaining handheld portability.

2.2 Low-Temperature Environment Adaptability and Safety

Lithium-ion battery performance degrades significantly in low-temperature environments. When
temperature drops below 0°C, electrolyte viscosity increases, lithium-ion mobility decreases, resulting in
internal resistance rise, discharge capability reduction, and capacity loss. Some experiments show that
standard lithium-ion battery cells at -20°C retain only 50-60% of room temperature capacity, with
discharge current significantly reduced.

To address this challenge, the industry has developed multiple solutions: developing
low-temperature-resistant battery cell formulations (such as adding special additives or using modified
electrolytes); incorporating heating modules in products to preheat battery cells before use; BMS
algorithms employing adaptive strategies, dynamically adjusting discharge parameters based on
temperature.

Safety is paramount. Battery overheating, short circuits, or overcharging during high-current discharge can
trigger thermal runaway or even fires and explosions. Therefore, battery cells must pass rigorous safety
certifications (such as UL, CE), and BMS must incorporate multiple protection mechanisms including
overcharge, overdischarge, overcurrent, short circuit, and temperature protection.
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2.3 Intelligent Power Management

Modern emergency power supplies are not merely "battery + cables" but incorporate intelligent Battery
Management Systems (BMS). BMS monitors battery cell voltage, current, temperature in real-time,
executing protection logic and optimizing discharge strategies. Additionally, intelligent BMS can recognize
vehicle battery status, automatically adjusting output parameters to avoid voltage spikes or reverse
connection damage.

Some advanced BMS implementations include connection quality detection (detecting cable clamp
contact resistance), intelligent error feedback (LED or voice prompts guiding correct user operation), and
long-term health monitoring (recording battery charge-discharge cycles, predicting remaining lifespan).
These intelligent features significantly enhance user experience while reducing safety risks from improper
operation.

2.4 Multi-Function Integration and Usability

Beyond basic jump starting, many products integrate tire inflation, LED lighting, USB charging, and other
auxiliary functions. Particularly integrated air compressors, which are highly valuable for roadside
emergencies. However, multi-function integration increases structural design complexity, requiring
coordinated management of multiple modules while avoiding mutual interference or single point failures.

Furthermore, usability directly affects actual application effectiveness. Interface design, button layout,
indicator clarity, and cable length all require careful consideration. If operation is complex or feedback
unclear, even high-performance products may fail to function effectively during emergencies.
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Chapter 3: Systems Engineering Solutions

Against this backdrop of technical challenges and industry trends, vertically integrated manufacturing
models demonstrate distinctive advantages. This chapter explores how Lokithor, leveraging its parent
company Grepow's 30-year battery technology accumulation and complete vertical integration capabilities,
addresses industry pain points through systems engineering approaches.

3.1 Manufacturing Model Watershed

Vertically integrated manufacturing refers to controlling the entire process from raw materials to finished
products. For jump starter products, this means enterprise independently controls battery cell R&D; and
production, BMS hardware and software development, structural design and mold manufacturing, final
assembly and testing—the complete value chain.

Traditional Outsourced Model Vertically Integrated Model

Cell Sourcing Purchased from third parties, Proprietary R&D and production,
limited customization full customization capability

BMS Development Generic solutions or Deeply customized for
semi-custom algorithms specific cell characteristics

Quality Control Dependent on supplier standards Direct control over entire

production chain

Innovation Speed Slower, requires supplier Faster iteration and optimization
coordination

Cost Structure Subject to supplier pricing Better long-term cost control

3.2 Proprietary Battery Cell R&D; and Customization

Grepow possesses nearly 30 years of lithium battery technology accumulation, mastering over 100 battery
cell formulations. This enables Lokithor products to employ specially customized high-discharge
low-temperature battery cells rather than purchasing standard commercial cells. These cells are optimized
for jump starter application scenarios—prioritizing discharge performance over energy density,
incorporating low-temperature additives to maintain performance at -20°C, and employing safety designs
to prevent thermal runaway during high-current discharge.

Through cell-level customization, Lokithor achieves true product differentiation. For example, Lokithor's
flagship product can deliver stable 3000A peak current at -20°C—performance few competitors can
match. This technical advantage stems not from marketing claims but from fundamental capabilities at the
battery chemistry level.
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3.3 Deeply Customized BMS and Electronic Control

Beyond battery cells, BMS is equally critical. Lokithor's BMS algorithms are deeply optimized for
proprietary battery cells—understanding their internal resistance characteristics, temperature response
curves, and safe discharge boundaries. This deep coupling enables BMS to more precisely control
discharge processes, avoiding both over-conservative strategies (insufficient current) and over-aggressive
approaches (safety risks).

Moreover, Lokithor's BMS incorporates intelligent recognition and protection mechanisms: reverse polarity
protection preventing user connection errors, intelligent load detection ensuring jump start timing
accuracy, and multi-level temperature protection maintaining safe operation under extreme conditions.

3.4 Intelligent Technology Synergy

ConnectMax™ Technology Patent Protection:

» US Patent 12,153,100 B1: Contact Impedance Detection Technology using four-wire Kelvin measurement
circuits for real-time connection quality monitoring

* US Patent 11,545,842 B1: Intelligent Recognition System capable of detecting extremely low voltages (<2V)
and identifying nine different connection scenarios

These patented technologies represent Lokithor's systems engineering capabilities—not isolated
innovations but coordinated technology stacks. The intelligent recognition system identifies vehicle battery
status, the contact impedance detection system ensures connection reliability, and the BMS algorithms
execute optimal discharge strategies. This technological synergy delivers user experience far superior to
simple parameter stacking.
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3.5 Structural Design and Multi-Function Integration

Lokithor products integrate tire inflation functionality, a highly practical feature in road emergencies.
However, air compressor integration requires careful structural design—ensuring compressor operation
doesn't interfere with battery discharge, maintaining device portability despite added components, and
coordinating thermal management across multiple modules. These challenges demand close
collaboration among mechanical engineers, electronic engineers, and industrial designers.

Through vertical integration, Lokithor's design team can directly coordinate all aspects, rapidly iterating
prototypes and optimizing solutions. This development efficiency and quality assurance would be difficult
to achieve under outsourced models.
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Chapter 4: Brand Advantages

4.1 Strategic Value of Vertically Integrated Manufacturing

For Lokithor, vertical integration is not merely a production method but a strategic choice. It provides
sustainable competitive advantages: technological independence - independent R&D; and production
capabilities enable rapid technology iteration without supplier constraints; quality consistency - direct
control over every production step ensures product consistency; cost optimization - while vertical
integration requires substantial initial investment, long-term operational costs are better controlled; and
market responsiveness - direct manufacturing capabilities enable faster response to market demands
and customization requirements.

4.2 Quality Consistency Assurance

In the emergency power supply industry, quality consistency is paramount. A product performing
excellently in testing but failing during actual use can have severe consequences. Through vertical
integration, Lokithor ensures every battery cell, every BMS module, and every structural component
undergoes strict quality control. This consistency is difficult for outsourced models to achieve, as they
cannot fully control supplier quality fluctuations.
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4.3 Commercial Value Summary

For automotive dealers, workshop operators, and fleet managers, Lokithor's vertically integrated
manufacturing model provides tangible commercial value:

 Reliable Performance: Technical advantages translate to product reliability, reducing customer complaint
rates

» Competitive Differentiation: Proprietary technologies like ConnectMax™ provide distinct market positioning
* Brand Trust: Consistent quality builds long-term brand value

 After-Sales Support: Direct manufacturing control enables efficient technical support and warranty service

4.4 Industry Collective Progress

While emphasizing Lokithor's advantages, we recognize that industry progress results from collective
efforts by all participants. Market leaders like NOCO and Shell have made important contributions to
industry development through extensive distribution networks and user education. Competition among
brands drives continuous technological innovation and improved user experience. Lokithor's vertical
integration model represents one pathway among many, and we hope our exploration inspires the entire
industry.
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Chapter 5: Future Outlook

The automotive emergency power supply sector continues evolving toward intelligence, integration, and
networking. Regulatory frameworks are accelerating this transformation. The European Union's Battery
Regulation (EU) 2023/1542, enforceable from February 2027, requires portable batteries under 5kg to be
user-removable and replaceable without specialized tools. This shifts the industry toward modular
architectures that reduce lifecycle costs and electronic waste—a natural alignment for vertically integrated
manufacturers controlling battery design from cell geometry to enclosure mechanics.

Vehicle electrification introduces distinct challenges. EVs and HEVs require traditional 12V battery support
for auxiliary systems, yet their electrical architectures demand smarter emergency solutions. Products
must adapt to low-voltage control networks and intelligent charging systems that reject conventional boost
methods.

Battery chemistry evolution continues reshaping performance boundaries. While next-generation
technologies like solid-state batteries and supercapacitors promise faster charging and
extreme-temperature operation, lithium iron phosphate (LiFePO4) chemistry has emerged as a practical
solution for demanding applications. LFP's thermal stability, cycle longevity, and consistent
low-temperature discharge characteristics address core jump starter requirements without the safety
complexities of high-nickel chemistries. Vertically integrated manufacturers can optimize LFP formulations
specifically for high-current pulsed discharge—customization unavailable through commodity cell
procurement.

Hybrid architectures combining LFP endurance with supercapacitor burst capacity may enable
instantaneous starting delivery even at -40°C extremes. Beyond hardware, service models are evolving.
Mobile applications offering battery monitoring and remote diagnostics transform products from
standalone devices into connected power management systems.

Lokithor's vertical integration through Grepow's battery technology foundation positions the brand to
navigate these technical and regulatory shifts. The goal remains consistent: delivering safer, more reliable
automotive emergency power solutions as the industry's electrical landscape continues evolving.
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Appendix

Core Patent Information

Patent 1: ConnectMax™ Contact Impedance Detection Technology

Patent Number: US 12,153,100 B1

Grant Date: November 26, 2024

Protection Period: Through November 26, 2044

Patent Link: https://patents.google.com/patent/US12153100B1

Core Breakthroughs: Four-wire Kelvin measurement circuit (independent current loop and voltage sampling
loop), real-time impedance calculation algorithm (dynamic measurement current adjustment, temperature
compensation), user-friendly LED feedback mechanism (color LED, dynamic threshold determination).

Technical Innovations: Miniaturization of laboratory-grade precision measurement technology into portable
devices, real-time visualization feedback of connection quality, intelligent adaptive thresholds.

Patent 2: Intelligent Recognition System

Patent Number: US 11,545,842 B1

Grant Date: January 10, 2023

Protection Period: Through January 10, 2043

Patent Link: https://patents.google.com/patent/US11545842B1

Core Breakthroughs: Active + passive dual-mode voltage measurement, <2V extremely low voltage detection
method (test signal sourced from internal battery), multi-scenario recognition algorithm (decision tree model for
9 scenarios).

Technical Innovations: Solves precise <2V scenario identification, employs active testing methodology (rather
than passive observation).
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About Grepow and Lokithor

Grepow Inc. Company Profile

Grepow Inc., established in 1998 and headquartered in Shenzhen, China, is an enterprise specializing in
lithium battery technology and intelligent power solutions. Starting from cell chemical formula R&D;, the
company progressively established vertically integrated capabilities covering "cell manufacturing - BMS
development — product integration."

Core Capabilities:

* Cell R&D;: Nearly 30 years lithium battery technology accumulation, 100+ cell formulas
* BMS Development: Professional teams, deeply customized BMS algorithms

» Manufacturing Scale: Large-scale cell production capacity

* Quality Certifications: ISO 9001, CE, FCC, RoHS, UL

Lokithor Brand Positioning

Lokithor is Grepow's consumer brand for global markets, focusing on automotive emergency power
supplies and portable power solutions.

Brand Mission: Through continuous technological innovation, making every vehicle start safe, reliable, and
efficient.

Core Values:

 Technology-Driven: Solving real pain points with patented technology

* User-Centric: Product design centered on user experience

* Quality Commitment: Vertical integration ensuring quality consistency

* Continuous Innovation: Sustained R&D; investment maintaining technology leadership

Market Coverage: North America (USA, Canada), Europe (Germany, France, UK, Sweden, Norway),
Asia-Pacific (Japan, Australia, South Korea).

Sales Performance: As of 2024, Lokithor series products achieved cumulative global sales exceeding 100,000
units.

Contact Information

Global Headquarters:

Grepow Inc.

Address: Longhua District, Shenzhen, China
Email: info@grepow.com

Website: www.grepow.com
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Lokithor Brand:
Website: www.lokithor.net
Customer Service: service@lokithor.net

© 2026 Grepow Inc. | Lokithor Brand. All Rights Reserved

This white paper content is copyright protected. Unauthorized reproduction, distribution, or commercial use in any form is
prohibited. Technical parameters and data subject to updates; please refer to official website for latest information.
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