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In the evolving landscape of renewable energy systems and off-grid living, the integration of reliable backup power 

is not merely a luxury but a critical necessity for system resilience. At the heart of this integration lies the 

Automatic Generator Start (AGS)module. These sophisticated electronic controllers serve as the bridge between

an energy storage system (typically a lead-acid or lithium battery bank) and a fossil-fuel combustion generator. By

monitoring real-time system metrics such as DC battery voltage and ambient temperature, the AGS eliminates the

need for manual intervention, ensuring that critical loads remain powered even during periods of low solar harvest

or high demand.

The Core Framework of Automatic Generator Management

An AGS system is designed to automate the operational cycle of a generator based on specific triggers. In a 

standard off-grid configuration, the inverter/charger manages the flow of electricity, but it is the AGS that acts as the 

strategic commander for fuel-based power generation. The primary objective is twofold: to protect the battery bank 

from Deep Discharge (DoD)and to ensure the continuous operation of temperature-sensitive appliances, such as

air conditioning units in mobile or remote environments.

The Theoretical Mechanics of Voltage-Based Triggering

The most common trigger for an AGS is the DC Battery Voltage. Lead-acid and Lithium Iron Phosphate (LiFePO4) 

batteries have specific discharge curves. As the battery capacity depletes, the terminal voltage drops. A well-

configured AGS, such as the Magnum ME-AGS-N or Schneider Conext AGS, monitors this drop. When the

voltage remains below a user-defined threshold for a specific duration (to avoid nuisance starts caused by

momentary heavy loads), the AGS initiates the generator's start sequence.

For instance, in a 24V system, a user might set a start voltage of 23.0V. The AGS doesn't just start the engine the

millisecond it hits 23.0V; it typically utilizes a delay timer (e.g., 2 minutes) to confirm the low-voltage state is

persistent. This prevents the generator from cycling unnecessarily during the high-current draw of a motor starting

up (like a well pump).

Technical Analysis of Magnum Dimensions AGS Series

Magnum Dimensions has established a market-leading position with its ME-AGS series, offering two distinct 

architectures: the Standalone (ME-AGS-S) and the Networked (ME-AGS-N). Understanding the engineering

differences between these two is vital for system design.

1. Magnum ME-AGS-S (Standalone Version)

The ME-AGS-S is engineered for systems that do not utilize a Magnum inverter or where the user prefers a

decentralized control scheme. It features physical adjustment dials (potentiometers) on the unit itself. These dials

allow the technician to set:



•  Start Volts: 10.0 to 12.0 VDC (for 12V systems) or 20.0 to 24.0 VDC (for 24V systems).

•  Run Time: 0.5 to 8.0 hours.

•  Quiet Time: A lockout period (e.g., 9:00 PM to 8:00 AM) to comply with noise regulations.

The standalone version is compatible with most 12, 24, and 48-volt systems, provided the appropriate wiring for the

generator's remote start circuit is established.

2. Magnum ME-AGS-N (Networked Version)

The ME-AGS-N is designed to communicate over the Magnum Network (RS485). It lacks physical adjustment 

dials because all configurations are handled through a remote control head, such as the ME-RC or ME-ARC. The

networked version offers significantly higher granularity in control, including:

•  SOC (State of Charge) Triggering: If an ME-BMK (Battery Monitor Kit) is present, the AGS can start the 

generator based on the actual percentage of energy remaining, rather than just voltage, which is more accurate for 

lithium chemistries.

•  Exercise Mode: Automatically running the generator for a set duration every 30 days to ensure oil circulation 

and battery health.

•  Advanced Fault Reporting: Providing specific error codes if the generator fails to start or if the AC sense 

signal is lost.

Engineering Specifications and Comparison

When selecting an AGS module, one must evaluate physical dimensions, relay capacity, and environmental

tolerances. Below is a comparison between the standard Magnum modules and the Schneider Conext competitor.



Feature / Specification Magnum ME-AGS-S Magnum ME-AGS-N Schneider Conext AGS

Input Voltage 12, 24, 48 VDC 12, 24, 48 VDC 20 to 60 VDC

Interface Analog Dials Digital (via Remote) Digital (via Xanbus)

Relay Configuration 3 Relays (SPDT) 3 Relays (SPDT) 2 Relays (User-defined)

Dimensions 3.0\" x 5.2\" x 1.5\" 6.0\" x 3.0\" x 0.8\" 3.7\" x 1.4\" x 1.3\"

Temperature Start Yes (Internal/External) Yes (External Sensor) Yes (Configurable)

Quiet Time Settings Fixed Dial Programmable (Real-time) Programmable

The Three-Relay Logic Mechanism

A critical technical detail of the Magnum AGS is its 3-relay system. Most generators require more than a simple

toggle switch to start. The three internal relays can be configured to mimic the actions of a human operator:

1.  Relay 1 (Pre-heat): For diesel generators, this activates the glow plugs.

2.  Relay 2 (Start): Engages the starter motor.

3.  Relay 3 (Stop): Momentarily closes to ground the ignition or fuel solenoid to shut the engine down.

This versatility allows compatibility with major brands including Onan, Powertech, Generac, Westerbeke, and 

Kohler.

The Mathematical Calculus of AGS Configuration

To maximize efficiency, a Technical Writer must understand the relationship between Generator Capacity, 

Charger Output, and Battery Capacity. Setting an AGS to stop too early leads to Battery Stratification(in lead-

acid), while running it too long wastes fuel during the "Absorption" phase where charge current is low.

Formula for Run Time Estimation: T = (C * DoD) / (I * 0.85)Where:T = Run 

Time (Hours)C = Battery Bank Capacity (Ah)DoD = Desired Depth of Discharge for recharge (e.g., 0.3 for 30%)I = 

Charger Output (Amps)0.85 = Efficiency factor accounting for heat and cable loss.

Example: A 1000Ah bank at 48V, discharged by 30% (300Ah), being charged by a 100A charger. 300 / (100 * 0.85) 

"H 3.5 hours. In this scenario, setting the AGS run time to 4 hours ensures the battery reaches the transition to the

absorption phase before the generator shuts down.

Installation and Field Integration Guide

Proper installation of an AGS module requires adherence to strict electrical standards to prevent ground loops and

electromagnetic interference (EMI).

Step 1: Mounting and Environment

The module should be mounted in a dry, ventilated location. While the ME-AGS-Sis compact (3.0\" x 5.2\"), it

should not be mounted directly on the generator engine block due to vibration and heat. Ensure it is within reach of

the battery bank's sensing wires to minimize voltage drop in the sense lines.

Step 2: DC Wiring and Sensing



Connect the positive and negative power leads to the battery bank. Crucially, use a 5-amp inline fuse on the

positive wire. For voltage sensing, the wires should be connected as close to the battery terminals as possible. If

the AGS is sensing voltage at the end of a long busbar, the voltage sag during inverter surges may cause false

starts.

Step 3: Generator Control Wiring

Refer to the generator's schematic to identify the remote start harness. Common configurations include:

•  2-Wire Start: Often seen in Generac home standby units. Closing a single contact starts the unit; opening it 

stops it.

•  3-Wire Start: Common in Onan RV generators. Requires a momentary pulse to start and a separate 

momentary pulse to stop.

Step 4: AC Sense Connection

The AGS needs to know if the generator actually started. This is achieved via AC Sensing. By tapping into the 

generator's output (usually through a small transformer or direct logic level input), the AGS detects the presence of 

120VAC or 240VAC. If the AGS attempts to start the generator and doesn't detect AC voltage within a certain 

window (usually 15-30 seconds), it will trigger a Fault Modeand cease attempts to prevent draining the starter

battery.

Operational Challenges and Troubleshooting

Even the most robust AGS systems can encounter operational anomalies. Technical proficiency requires

understanding these failure modes.

Common Issue: "Generator Start/Stop Cycles (Short Cycling)"

Cause: This usually occurs when the "Start Volts" threshold is too close to the "Stop Volts" or if the run-time is too 

short. It can also happen if the battery voltage rises rapidly under charge, tricking the AGS into thinking the battery 

is full.Solution: Implement a longer delay timer or utilize State of Charge (SOC)triggering if using the networked

ME-AGS-N. Ensure the charger is configured for the correct battery chemistry to prevent premature voltage

peaking.

Common Issue: "Fail to Start (FTS) Errors"

Cause: Lack of fuel, a dead starter battery, or improper pre-heat timing. In cold climates, diesel generators often 

require longer glow-plug times than the default AGS settings provide.Solution:Adjust the "Pre-heat" timing in the

AGS menu. Verify that the generator's local controller isn't in "Manual" mode, which often overrides remote start

commands.

The Role of Temperature in AGS Logic

Beyond battery management, the AGS provides a critical safety net for temperature control. In RV and Marine 

applications, the ME-AGS-S can be wired to the thermostat. When the internal cabin temperature exceeds a set 

point, the AGS starts the generator to power the air conditioning system. This is an essential feature for pet owners 

who leave animals in vehicles. The logic follows a Hysteresis Model: Start at 85°F, stop at 75°F. This prevents the

compressor and generator from rapid-cycling, which would lead to mechanical fatigue.

Broader Implications for Energy Infrastructure

The integration of an Automatic Generator Start module represents a shift toward intelligent, self-healing power



grids at the micro-scale. By automating the backup cycle, users can significantly extend the lifespan of their

expensive battery banks—often the most costly component of a renewable energy system. Furthermore, the data

logged by networked modules (like the Schneider Conext or Magnum-N) allows for predictive maintenance. By

tracking how often a generator is forced to run, operators can schedule oil changes and fuel deliveries with

precision.

As we move toward a future of decentralized energy, the AGS module remains a cornerstone technology. It

provides the reliability of the traditional grid within the framework of a sustainable, off-grid lifestyle. Whether it is the

robust, analog simplicity of the ME-AGS-S or the data-rich environment of the ME-AGS-N, these modules ensure

that the transition between stored energy and generated energy is seamless, efficient, and, above all, automatic.
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