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Cell Balancing in LiFePO₄ Battery Packs: Active, 

Passive, and Autobalancing Methods 
Prepared by: PA Golf Cart World, Sept 2025 

Introduction 

Lithium Iron Phosphate (LiFePO₄) cells are known for their long cycle life, thermal 

stability, and safety compared to other lithium chemistries. However, when assembled 

into multi-cell battery packs, small variations in capacity, internal resistance, and self-

discharge rates inevitably arise between cells. Over time, these variations cause 

imbalance, where certain cells reach higher or lower states of charge (SOC) compared to 

others. 

 

Without balancing, the weakest cell dictates the usable capacity of the entire pack, 

limiting performance, reliability, and lifespan. Balancing strategies are therefore 

essential in LiFePO₄ applications ranging from golf carts and RVs to stationary energy 

storage. 

 

This paper evaluates three balancing methods—Passive, Active, and Autobalancing—

analyzing their working principles, advantages, disadvantages, and ranking them in terms 

of cost-effectiveness and reliability. A distinction is also made between “Autobalancing” 

as a method and the “Autobalance/Toggle Balancer” functions found in BMS mobile apps. 

1. Passive Balancing 

Passive balancing dissipates excess charge from higher-voltage cells as heat through 

resistors, allowing lower-voltage cells to catch up during charging. 

 

Pros: 

- Simple, low-cost circuit design. 

- Widely adopted; proven reliability. 

- Easy integration into most BMS platforms. 

- Minimal moving parts; low failure rate. 

 

Cons: 

- Wastes energy as heat (inefficient). 
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- Slower balancing process, especially in large packs. 

- Can cause localized heating, requiring thermal management. 

- Does not recover energy—capacity is effectively “thrown away.” 

 

Use Case: Most cost-sensitive applications (e.g., golf carts, consumer-grade LiFePO₄ 

packs) where efficiency is less critical than simplicity. 

2. Active Balancing 

Active balancing redistributes excess energy from high-voltage cells to lower-voltage 

cells using inductors, capacitors, or DC-DC converters, rather than burning it off as heat. 

 

Pros: 

- More efficient—energy is conserved and reused. 

- Extends pack runtime and capacity utilization. 

- Reduces thermal stress compared to passive methods. 

- Scales better for large-format batteries (EVs, storage banks). 

 

Cons: 

- Higher component cost and circuit complexity. 

- More potential points of failure (switching devices, transformers). 

- Heavier and bulkier systems. 

- Requires precise control algorithms. 

 

Use Case: High-value, high-capacity packs (e.g., electric buses, EVs, renewable energy 

storage) where efficiency justifies higher upfront investment. 

3. Autobalancing (as a Method) 

Autobalancing in the strict technical sense relies on the natural characteristics of 

LiFePO₄ cells, pack design, or specialized passive interconnects that allow cells to self-

regulate over time without active circuits. Examples include matched cell groups, bleed 

diodes, or chemical additives that reduce drift. 

 

Pros: 

- Lowest electronic complexity; sometimes circuit-free. 

- No energy loss to heat (in pure chemical/pack design approaches). 

- Highly reliable in small packs with well-matched cells. 

- Cost-effective for micro-applications (toys, small e-bikes). 



© PA Golf Cart World, 2025 

 

3 of 4 

 

Cons: 

- Not suitable for large multi-cell packs (>8–12 cells). 

- Relies heavily on perfect cell matching at manufacture. 

- Imbalance accumulates over long-term cycling. 

- Limited corrective power; cannot address large drift. 

 

Use Case: Niche, low-cell-count packs or very tight QC-controlled packs. Not practical for 

golf carts, EVs, or long-life storage banks. 

 

4. “Autobalance” or “Toggle Balancer” in BMS Mobile Apps 

It is important to differentiate between Autobalancing as a balancing method and 

the “Autobalance” or “Toggle Balancer” functions commonly found in BMS mobile 

applications. 

 

Functionality: These app-based buttons are essentially a software switch that allows the 

user to enable or disable the balancing circuits built into the BMS (whether passive or 

active). When “ON,” the BMS will continuously attempt to balance cells according to 

its programmed thresholds. When “OFF,” balancing is suspended. 

 

Purpose: 

- Prevents unnecessary drain when the pack is idle or in storage. 

- Allows technicians to manually activate balancing during service or after a repair. 

- Provides user control if balancing noise, heat, or parasitic draw is undesirable. 

 

Key Difference: 

- Autobalancing (method) = A design philosophy where cells naturally self-equalize over 

time without BMS intervention. 

- “Autobalance/Toggle Balancer” (app feature) = A manual or software-enabled control 

that turns balancing on or off within the BMS system. 

 

This distinction is crucial: the app button does not represent a new balancing 

technology but simply a control mechanism for existing balancing hardware. 
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Conclusion 

For LiFePO₄ battery packs in practical deployments such as golf carts, RVs, and light 

commercial vehicles, Passive balancing remains the best balance of cost and reliability, 

despite its inefficiency. Active balancing is best for high-capacity systems where efficiency 

is worth the cost. Autobalancing (method) is only viable in limited cases. 

 

Meanwhile, the “Autobalance” or “Toggle Balancer” function in BMS apps should not be 

confused with Autobalancing as a method. Instead, it is a valuable user/technician control 

to activate or deactivate balancing circuits, helping optimize pack management without 

introducing a new balancing technology. 

 

We hope this paper clearly distinguishes between the LFP Balancing Methods available to 

Manufacturers in the LFP Industry to date. The importance of balancing to a cell Delta of 

less than 0.015V is to achieve the highest number of charge cycles as well as the most 

stable voltage possible at all stages of the LFP Charge and Discharge curves.  

Any sort of excessive voltage drift, as little as 50mv, between cells can cause a situation 

where the Battery Pack is no longer achieving its’ highest Capacity Potential, Energy 

Capacity or overall, all performance ability. That initial drift can then lead to a larger delta 

over time and sometimes get to the point where the battery pack is no longer usable and 

needs replaced at a consumer level. 

Thank you for your reading. 
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