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Here is a detailed, step-by-step guide for your customers on how to select the right
Lithium Iron Phosphate (LiFePO4) battery for their **forklifts** and **golf carts**.

I have structured this to be very clear and logical, focusing on the key technical
parameters.

---

### A Practical Guide: How to Select the Right LiFePO4 Battery for Your Forklift or
Golf Cart

Switching to Lithium Iron Phosphate (LiFePO4) batteries can dramatically improve
your equipment's efficiency, reduce downtime, and lower long-term costs. However,
choosing the wrong battery can lead to poor performance, safety issues, or even
damage to your motor controller.

Please follow this **5-step checklist** to ensure you select the perfect battery for
your application.

---

### Step 1: Determine the Correct Voltage (System Compatibility)

This is the most critical, non-negotiable step. The battery voltage must match your
equipment's motor and controller system.

- **How to find it:** Check your current lead-acid battery's label (e.g., 24V, 36V, 48V,
72V, 80V). Alternatively, count the number of cells on your existing battery or check
the motor controller's nameplate.
- **Common Voltages:**

- **Golf Carts & Small Utility Vehicles:** 36V or 48V (48V is the most common
for modern carts).

- **Class I Forklifts (Electric Counterbalance):** 48V, 72V, 80V.
- **Class III Forklifts (Pallet Jacks):** 24V.

- ** Critical Warning:** A 48V LiFePO4 battery has a different voltage range
(typically 44V to 58.4V) than a 48V lead-acid battery. **Always check if your
equipment's motor controller and charger are compatible with the LiFePO4 voltage
range**, not just the nominal voltage.

### Step 2: Define the Required Capacity (Amp-Hours / kWh)

Capacity determines how long your equipment can run on a single charge.
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- **Key Unit:** **Amp-Hours (Ah)** or **Kilowatt-hours (kWh)**. For example, a
48V 400Ah battery stores `48V * 400Ah / 1000 = 19.2 kWh` of energy.
- **How to calculate your need:**

1. **Note your current battery's Ah rating:** (e.g., a lead-acid 48V 600Ah).
2. **Understand the "80% Rule" for Lead-Acid:** You can only use about 50%

of a lead-acid battery's capacity without damaging it. A LiFePO4 battery can be safely
used from 100% down to 20% (80% usable depth of discharge, DoD).

3. **Simpler approach - Measure your real energy consumption:**
- Multiply your motor's power (kW) by the hours of operation you need.

For a 10kWmotor running for 4 hours, you need at least 40kWh of usable energy.
- **Rule of Thumb:** A LiFePO4 battery with **60-70% of the Ah rating of your old
lead-acid battery** will often provide the same or longer run time due to its higher
usable capacity. For example, a 48V 400Ah LiFePO4 can replace a 48V 600Ah
lead-acid battery effectively.

### Step 3: Understand the Motor Power & Peak Current (C-Rate)

The battery must be able to deliver enough **instantaneous power** to drive the
motor, especially when accelerating or lifting a heavy load.

- **Key Concepts:**
- **Continuous Current (Amps):** The current the motor draws at normal,

steady operation.
- **Peak Current (Amps):** The high current drawn for a few seconds during

acceleration or lifting.
- **C-Rate:** A measure of how fast the battery can be discharged.

- `1C` means the battery can deliver its full capacity in 1 hour. A 400Ah 1C
battery can provide 400A continuously.

- `2C` or `3C` means it can deliver 800A or 1200A for short bursts.
- **How to check:**

1. Find your motor's **rated power (kW)** and **peak power (kW)**.
2. Use the formula: `Current (Amps) = (Power (Watts) / Voltage (Volts))`.
3. **Example:** A 10kW motor on a 48V system draws `10,000W / 48V ≈

208A` continuously. A 20kW peak motor draws `20,000W / 48V ≈ 417A` peak.
4. **Select a battery** with a continuous C-rate at least equal to your motor's

continuous current, and a peak C-rate (often for 3-10 seconds) exceeding your
motor's peak current.

### Step 4: Calculate the Required Operating Duration (Run Time)

This is directly linked to capacity and actual power draw. Do not rely on theoretical
calculations; use real-world data.
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- **The Formula:** `Run Time (Hours) = (Battery Capacity (Ah) * System Voltage (V) *
0.9 Efficiency Loss) / Average Power Draw (W)`
- **A Simpler Method:**

1. **Record your current shift pattern.** Do you need 4 hours, 6 hours, or a
full 8-hour shift?

2. **Calculate total energy needed:** `Average Motor Power (kW) * Required
Hours of Operation`.

3. **Add a 20% safety buffer** for degradation over the battery's lifetime and
unexpected heavy loads.
- **Example:** A forklift averaging 6kW of power for a 6-hour shift needs `6kW * 6h
= 36kWh`. With a 20% buffer, you need `36kWh * 1.2 = 43.2kWh`. Choose a battery
that provides at least **43 kWh** (e.g., a 48V 900Ah battery).

### Step 5: Verify the Physical Dimensions (Fitting the Tray)

A battery that doesn't fit is useless, even if the electrical specs are perfect.

- **Measure your battery compartment:**
- **Length (L):** Maximum distance from front to back in the tray.
- **Width (W):** Maximum left-to-right space.
- **Height (H):** Critical for low-clearance vehicles like golf carts and some

forklifts. Check if the battery needs to sit under a seat or within a low-profile
counterweight.

- **Terminal Type & Position:** Where do the positive and negative terminals
need to be located? Top, front, or side mount? What size bolt or connector do they
require (e.g., M8, M10)?
- **Important Note on LiFePO4 Size:** A LiFePO4 battery of the same voltage and
usable capacity will typically be **40-50% smaller and 60-70% lighter** than its
lead-acid equivalent. You may need to add foam padding or a custom bracket to
securely hold it in place.

---

### Quick Selection Summary Table

| Step | Parameter | What You Need to Check | Why It Matters |
| :--- | :--- | :--- | :--- |
| **1** | **Voltage** | Motor & controller label (e.g., 48V, 72V, 80V) |
**Compatibility.** Wrong voltage will damage equipment. |
| **2** | **Capacity (Ah)** | Current lead-acid Ah rating OR calculated energy need
(kWh) | **Run time.** Higher Ah means longer operation. |
| **3** | **Peak Current (A)** | Motor peak power (kW) → `Peak A = (Peak kW *
1000) / Voltage` | **Lifting & acceleration.** Must handle high bursts. |
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| **4** | **Duration (Hours)** | Your average shift length + 20% safety margin |
**Shift planning.** Ensures no unexpected downtime. |
| **5** | **Dimensions (LxWxH)** | Physical battery tray size, terminal location |
**Physical fit.** Avoids modification or return hassles. |

### Final Pro-Tips for Your Customers

1. **Prioritize a Battery Management System (BMS).** The BMS protects the
battery from over-current, over-voltage, under-voltage, and extreme temperatures.
For forklifts and golf carts, a BMS with a **CAN bus** communication port is highly
recommended, as it allows the battery to "talk" directly to the vehicle's motor
controller for optimal performance and safety.
2. **Communicate with Your Supplier.** Provide them with your motor's model
number and controller specifications. A good supplier can verify compatibility and
recommend the best C-rate battery for your exact application.
3. **Consider the Charger.** Your old lead-acid charger is **NOT** compatible
with LiFePO4. You must purchase a dedicated LiFePO4 battery charger with the
correct voltage and charge profile (Constant Current/Constant Voltage - CC/CV).
4. **Check for Certifications.** For forklifts (industrial trucks), look for **UL
2580** certification. For golf carts, **UL 2271** is the standard. This ensures the
battery has passed rigorous safety tests.

By following these five steps, you can confidently select a LiFePO4 battery that will
provide years of reliable, efficient, and powerful service for your forklift or golf cart.


