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In the contemporary landscape of industrial automation, the role of the Auto Start-Stop Controllerhas evolved
from a simple relay-based mechanism into a sophisticated command center capable of managing complex engine-
driven systems. These controllers serve as the primary interface between physical engine components and logical
operational requirements, ensuring that generators, pumps, and compressors operate only when necessary,
thereby optimizing fuel efficiency and extending equipment lifespan. This guide provides an in-depth exploration of
the technical architecture, integration strategies, and operational logic governing modern auto-start modules.

Understanding the Core Architecture of Auto Start Modules

An Auto Start Module (ASM), such as the ASM170 or the Enovation Controls ASM-94012B, is a  micro-
processor-based device designed to automate the starting and stopping sequences of internal combustion engines.
Unlike manual ignition systems, these controllers monitor a variety of inputs—ranging from remote switch closures
to sophisticated sensor data—to determine the optimal timing for engine engagement.

The Logic Sequence: From Initiation to Shutdown

The operational logic of a controller like the DSE3110 or DSE7310 MKIlIfollows a predefined algorithmic path to
ensure safety and reliability. This sequence typically includes:

* Wait-to-Start / Pre-heat Cycle: The controller activates glow plugs or manifold heaters based on ambient
temperature sensors to facilitate ignition in cold environments.

¢ Cranking Phase: The module engages the starter motor for a set duration. If the engine fails to fire, the
controller executes a "crank rest" period before attempting a subsequent cycle, preventing starter motor burnout.

« Safety On Delay: Once the engine reaches a specific RPM or oil pressure threshold, the controller ignores
certain alarms (like low oil pressure) for a brief window to allow the engine to stabilize.

¢ Running State: The controller continuously monitors critical parameters including coolant temperature, oil
pressure, and battery voltage.

¢ Cooling Cycle: Before a complete stop, the controller allows the engine to run at an unloaded speed to
dissipate heat, particularly crucial for turbocharged systems.

Physical and Environmental Durability

Industrial environments are inherently harsh. Controllers such as the Cascade series are often rated at NEMA4 or
IP65. A NEMA4 rating indicates that the enclosure is constructed for either indoor or outdoor use to provide a
degree of protection against falling dirt, rain, sleet, snow, windblown dust, and splashing water. This is achieved
through encapsulated protection, where internal electronics are potted in specialized resins to resist vibration and
moisture ingress, a standard feature in high-quality Enovation Controls products.

Technical Specifications and Model Analysis

Choosing the correct controller requires an understanding of the specific requirements of the application, whether it
be a simple irrigation pump or a complex hybrid vehicle powertrain. Below, we analyze several industry-standard
modules.



The ASM170 and ASM-94012B Series

The ASM170 is a foundational unit in the Murphy (Enovation Controls) catalog. It is primarily utilized for basic auto-
start applications where simplicity and reliability are paramount. Key features include Programmable

Multifunction Outputs, allowing technicians to customize the module's behavior for specific peripheral hardware
like louvers or fuel pumps.

The ASM-94012B represents a more advanced iteration, often found in Catalog Section 40 & 750f technical
literature. It is designed for applications requiring precise control over the starting sequence and robust protection
against electrical transients. Its physical footprint (typically 127 x 121 x 70 mm) makes it an ideal retrofit for older
mechanical panels.

The DSE Series: DSE3110 and DSE7310 MKII

Deep Sea Electronics (DSE) offers some of the most versatile modules on the market. The DSE3110is a compact
controller designed for single-set applications. Despite its small size, it provides a comprehensive range of features,
including back-lit LCD displays and the ability to monitor engine speed via frequency from the alternator output or a
magnetic pickup (MPU).

In contrast, the DSE7310 MKII is a "new generation” module. It is engineered for highly sophisticated power
generation requirements. It includes extensive PLC (Programmable Logic Controller) functionality, allowing users to
create custom logic without the need for external hardware. This makes it suitable for Advanced Hybrid Electric
Vehicles and alternative fuel systems mentioned in the latest 2021-07-12 revisions of industrial catalogs.

Comparison Matrix of Leading Controller Modules



Feature ASM170 ASM-94012B DSE3110 DSE7310 MKII

Input Voltage 12/24V DC 12/24v DC 8V to 35V DC 8V to 35V DC

IP Rating NEMA 4 (Potted) NEMA 4 IP65 (Front face) IP65 (Front face)

Programmable 1/10 Limited Moderate 6 Digital Configurable PLC

Communication None None USB Port RS232, RS485, CAN

Application Basic Pumps Industrial Engines Compact Gensets Complex Power
Systems

Theoretical Framework: Sensor Integration and Signal Processing

To function effectively, an Auto-Start/Stop Controllermust accurately interpret signals from the engine. This
involves several layers of signal processing and mathematical modeling.

Speed Sensing Mechanisms
One of the most critical inputs is engine speed (RPM). Controllers typically use one of two methods to calculate this:
1. Magnetic Pickup (MPU): An inductive sensor placed near the flywheel ring gear. The controller calculates
RPM using the formula:RPM = (Frequency (Hz) x 60) / Number of Teeth
2. Alternator Frequency: By monitoring the AC output of the charging alternator (the 'W' terminal), the controller
can estimate speed, which is a cost-effective method for basic systems.
Mathematical Analysis of Battery Voltage Fluctuations

During the cranking phase, battery voltage can drop significantly (the "cranking brown-out"). Industrial-grade
controllers like the DSE7310 MKllare designed with internal capacitors and wide-voltage regulators to maintain
logic stability even when the input voltage drops as low as 0V for up to 100ms. This ensures the microprocessor
does not reset during the most critical part of the operation.

Practical Implementation and Field Guide

Integrating an auto-start controller into an existing system requires a disciplined approach to wiring and logic
configuration. Follow these steps for a successful implementation:

Step 1. Environmental Assessment

Determine if the mounting location is subject to high heat or vibration. For high-vibration applications (like a
reciprocating compressor), ensure the controller is fully encapsulated(like the Cascade series) or use vibration
isolators in the mounting panel.

Step 2: Wiring and Grounding

The most common failure point in controller installation is poor grounding. Ensure the negative DC supply is
connected directly to the engine block with a high-gauge wire to prevent ground loops that can interfere with
sensitive analog sensor readings (like oil pressure or temperature).

Step 3: Sensor Calibration

Modern controllers allow for custom sensor curves. If using a non-standard resistive sender for oil pressure, you



must input the resistance values (in Ohms) corresponding to specific pressure points (in PSI or Bar) into the
controller's configuration software.

Step 4: Logic Programming

Set the Crank Disconnectparameters. This is the threshold at which the controller knows the engine has started
and disengages the starter motor. Setting this too low causes "starter clash,” while setting it too high causes
excessive wear on the starter gear.

Case Studies and Troubleshooting Solutions

Case Study 1: Nuisance Shutdowns in Irrigation Systems

A farming operation reported frequent "Low Oil Pressure” shutdowns on their ASM170-controlled pump during the
first 10 seconds of operation. Solution:The "Safety On Delay" timer was increased from 5 seconds to 15 seconds.
In large industrial engines, oil takes time to circulate through the filters and reach the pressure switch. Extending
the delay prevents the controller from acting on a false-positive alarm during the initial lubrication phase.

Case Study 2: Hybrid Vehicle Integration Challenges

An engineering firm utilizing the ASM-94012B in a hybrid electric vehicle application found that the engine would
not start when the battery bank was under heavy load. Solution: Analysis showed that the load-induced voltage
sag was triggering the controller's under-voltage protection. By utilizing a DSE7310 MKllwith its superior voltage-
handling capabilities and a dedicated DC-DC stabilizer, the team maintained controller logic during peak loads,
allowing the engine to start and recharge the batteries seamlessly.

Common Troubleshooting Checklist

e Engine Cranks but Won't Start: Check fuel solenoid wiring. Ensure the "Fuel" output is energized during the
crank cycle.

» Controller Resets During Cranking: Check for a weak battery or high-resistance connections in the DC power
supply circuit.

¢ Inaccurate Temperature Readings: Verify that the sensor is not sharing a ground wire with high-current
components; use shielded cables for analog signals if possible.

Advanced Features: The Future of Engine Management

The latest revisions of industrial catalogs (specifically the 2021-07-12 Revised Section 40 75) highlight the shift
toward Alternative Fuel and Advanced Hybridcompatibility. Modern controllers are no longer just binary start/
stop devices; they are now capable of managing:

¢ Dual-Fuel Logic: Automatically switching between diesel and natural gas based on load and availability.

¢ Remote Telemetry: Using RS485 or CANbus protocols to transmit engine data to cloud-based monitoring
platforms, allowing for predictive maintenance.

¢ Load Sharing and Synchronization: In multi-engine setups, controllers communicate to ensure each engine
carries a proportional share of the electrical or mechanical load.

The transition toward smarter, more durable controllers is driven by the global need for increased operational
efficiency. By leveraging the advanced features found in the DSE and Murphy/Enovationproduct lines, engineers
can ensure that their systems are not only automated but also protected against the varied stressors of industrial
use. Whether it is through the NEMA4 rated protection of the Cascade series or the sophisticated PLC logic of the
DSE7310 MKII, the modern auto start-stop controller remains the linchpin of reliable engine-driven infrastructure.



As technology continues to advance, we can expect further integration of Al-driven diagnostics directly into the
module hardware. This will allow controllers to not only stop an engine during a fault but to predict that fault days or
weeks in advance by analyzing subtle deviations in pressure and temperature patterns. For now, the rigorous
application of current engineering standards and the selection of appropriate hardware—as outlined in the
technical catalogs of leading manufacturers—remains the best practice for any industrial professional.
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