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In the contemporary landscape of industrial and commercial infrastructure, power reliability is not merely a 

convenience but a critical requirement. The cost of downtime—whether in a data center, a healthcare facility, or a 

telecommunications base station—can range from significant financial loss to the compromise of life-safety 

systems. At the heart of this reliability infrastructure lies the Automatic Transfer Switch (ATS) . This sophisticated

electrical device serves as the intelligence between two power sources, typically a primary utility grid and a

secondary emergency generator set (genset). By monitoring the voltage and frequency of the primary source, an

ATS ensures a seamless transition to backup power during outages, and a safe return to the grid once stability is

restored.

Understanding the Theoretical Framework of ATS

The primary function of an Automatic Transfer Switch is to prevent the simultaneous connection of two

unsynchronized power sources to a load. This is achieved through a set of complex electromechanical or solid-

state components designed to manage the transition. The core mechanism involves sensing, logic control, and

power switching. When the utility source fails or its parameters (voltage/frequency) deviate beyond a programmed

threshold, the ATS controller initiates a start signal to the standby generator. Once the generator reaches the

required speed and output stability, the ATS disconnects the load from the utility and connects it to the generator.

The Role of Control Units in Modern Systems

Modern ATS panels, such as the Himoinsa CC2 and AC5 series, incorporate digital control units that handle the 

complex timing and monitoring required for safe operation. For instance, the CTA 01 Control Unit(available in 12V

and 24V variants) acts as the brain of the switching panel, managing the 1-0-2 sequence (Utility-Neutral-

Generator). These units must be robust enough to operate in harsh environments while maintaining high precision

in voltage sensing. In telecommunications, where remote base stations rely on DC power, the integration of

12V/24V control units is essential for maintaining the operational status of the switching logic even when AC power

is completely absent.

Technical Analysis of Himoinsa ATS Architectures

Himoinsa has established itself as a leader in the manufacturing of switching panels, particularly through their CC2 

and AC5configurations. These panels are engineered to meet stringent quality standards and offer an amperage

range from 30A to several thousand amps, catering to both small-scale residential and large-scale industrial

applications.

The AC5 Digital Control Panel

The AC5 digital automatic control panelrepresents an evolution in integrated switching. Unlike traditional

modular setups where the controller and the switching mechanism are separate entities, the AC5 integrates these

functions to simplify installation. Key features include:



•  Integrated Switching: Reduces the physical footprint of the panel and minimizes wiring complexity.

•  Digital Interface: Provides real-time telemetry on voltage levels, frequency, and engine status.

•  Manual Override: Every Himoinsa panel is equipped with a manual emergency stop, ensuring that human 

operators can intervene during a mechanical or logic failure.

CC2 Switching Logic

The CC2 Automatic Transfer Switch is often deployed in more modular configurations. It is designed for

maximum versatility, allowing for different contactor or motorized switch arrangements depending on the load

requirements. The CC2 logic ensures that the "break-before-make" sequence is strictly followed, preventing back-

feeding—a dangerous condition where the generator feeds power back into the utility grid, potentially endangering

utility workers.

Core Mechanics and Workflow of an ATS Transition

The operational cycle of an ATS can be broken down into five distinct phases. Understanding these phases is

crucial for electrical engineers and facility managers who oversee critical power systems.

1.  Sensing Phase: The controller continuously monitors the incoming utility power. If any phase drops below a 

certain percentage (usually 80-90% of nominal voltage) for a predetermined duration, the controller triggers a "loss 

of power" event.

2.  Engine Start Phase: The ATS sends a signal to the generator's Automatic Mains Failure (AMF) controller. 

The generator cranks and reaches a stable voltage and frequency.

3.  Transfer Phase: The ATS opens the utility contactor (breaking the connection) and closes the generator 

contactor (making the connection). In a "delayed transition" model, there is a programmed pause in the neutral 

position to allow residual inductive energy from motors to dissipate.

4.  Monitoring Phase: While running on generator power, the ATS continues to monitor the utility source. It 

ignores transient voltage spikes to ensure the utility is truly stable before considering a re-transfer.

5.  Re-transfer and Cool-down: Once utility power is stable for a set time (the Re-transfer Delay), the ATS 

switches the load back to the utility. The generator is then allowed to run without load for a "cool-down" period to 

prevent thermal shock to the engine components.

Technical Comparison: Himoinsa CC2 vs. AC5 vs. Standard Industrial ATS

To better understand the selection criteria for switching panels, the following table compares key technical

specifications across various types of ATS solutions.



Feature Himoinsa AC5 
(Integrated)

Himoinsa CC2 (Modular) Standard Motorized ATS

Amperage Range 30A - 125A 30A - 3200A+ Up to 4000A

Control Unit Integrated AC5 Digital CTA 01 / External Logic Basic Relay or PLC

Transition Type Open / Delayed Open / Delayed / Closed Open Transition

Application Small to Medium Gensets Industrial / 
Telecommunications

General Commercial

Manual Override Yes (Emergency Stop) Yes (Handle/Stop) Optional

Communications RS485 / Modbus Optional Expandability Discrete I/O only

Engineering Standards and Compliance

When specifying an ATS, engineering teams must ensure compliance with international standards such as IEC 

60947-6-1 and UL 1008. These standards dictate the ability of the switch to handle short-circuit currents and their 

durability over thousands of switching cycles. Himoinsa panels are manufactured in compliance with these quality 

standards, ensuring that the contactors can withstand the high inrush currents typical of large industrial motors. 

Furthermore, for stationary applications, the enclosure rating (IP protection) is vital. Most Himoinsa ATS panels

for outdoor or industrial use feature IP55 or higher ratings to protect sensitive electronics from dust and moisture

ingress.

Practical Implementation: ATS for Telecommunications

Telecommunications base stations present a unique challenge for power engineering. These sites are often remote 

and require high-availability 24/7. Himoinsa's solutions for base stations often involve CTA 01 12V/24V Control 

Unitswhich are specifically designed to interface with the DC battery systems prevalent in the telecom sector. In

these scenarios, the ATS must not only manage the AC transfer but also report status back to a central Network

Operations Center (NOC).

Integration Checklist for Telecom ATS:

•  Voltage Matching: Ensure the control unit matches the site's DC plant (12V vs 24V).

•  Signal Latency: Configure the start delay to prevent the generator from starting during momentary voltage 

sags that the site's UPS/batteries can handle.

•  Environmental Hardening: Use panels with integrated heating or cooling if the station is located in an extreme 

climate.

•  Remote Monitoring: Utilize the Modbus capabilities of the AC5 or CC2 controllers to monitor fuel levels and 

battery health alongside the switching status.

Case Studies and Operational Troubleshooting

Despite the high reliability of Himoinsa and other tier-one ATS manufacturers, operational challenges can arise due

to improper installation or lack of maintenance. Below are common failure modes and their technical solutions.

Scenario A: Nuisance Tripping and "Hunting"



Problem: The ATS continuously switches between the utility and the generator even when the utility appears 

present.Technical Root Cause: This is often caused by narrow voltage sensitivity settings or a lack of "hysteresis" 

in the controller logic. If the utility voltage is hovering exactly at the drop-out threshold, any load change causes it to 

dip and trigger a transfer.Solution:Adjust the drop-out threshold to 85% and the pick-up threshold to 90% of

nominal voltage. Increase the "Transfer Delay" to 10 seconds to filter out transient fluctuations.

Scenario B: Failure to Transfer Under Load

Problem: The generator starts, but the ATS does not switch the load.Technical Root Cause: This could be a 

mechanical interlock failure or a blown fuse in the sensing circuit. Most ATS units use a mechanical interlock to 

physically prevent both contactors from closing. If the utility contactor is stuck, the generator contactor cannot close.

Solution:Inspect the mechanical linkage for debris. Check the 12/24V supply from the CTA 01 unit to the coil of

the generator contactor. Use a multimeter to verify the signal path from the controller to the switching element.

Mathematical Model for ATS Sizing

Selecting the correct ATS amperage is not just about matching the generator output; it is about the Maximum 

Prospective Short-Circuit Current (PSCC). The ATS must be able to withstand the thermal and magnetic forces

of a fault until the upstream circuit breaker trips. The calculation for the minimum required Short-Time Withstand

Current (Icw) is typically:

Icw > I_fault * sqrt(t)

Where I_fault is the calculated fault current and tis the clearing time of the protective device. Failure to account for

this can lead to the contactors welding together during a fault, rendering the ATS useless and creating a fire hazard.

The Future of Power Transfer: Digital Twins and IoT

As we move toward Industry 4.0, the role of the Automatic Transfer Switch  is expanding. We are seeing the 

integration of IoT (Internet of Things)capabilities directly into Himoinsa controllers. This allows for "Predictive

Maintenance," where the controller monitors the speed of the contactor movement. If the contactor takes 5ms

longer to close than it did a year ago, the system can flag a warning that the mechanical components require

lubrication or replacement before a failure occurs.

Furthermore, in Smart Gridapplications, ATS units are becoming bi-directional. They can communicate with the

utility to participate in Demand Response programs, where the facility voluntarily switches to generator power

during peak utility demand in exchange for financial incentives. This requires a much more sophisticated control

logic than the simple "Power Fail/Power Restore" models of the past.

Synthesis of High-Availability Power Systems

The selection and implementation of an Automatic Transfer Switch is a cornerstone of resilient engineering. By 

utilizing advanced solutions like the Himoinsa CC2 and AC5panels, engineers can ensure that their critical loads

are protected by a system that is both robust and intelligent. From the modular flexibility of the CC2 to the

integrated efficiency of the AC5 and the specialized DC control of the CTA 01, the Himoinsa ecosystem provides

the tools necessary to combat power instability. As infrastructure becomes increasingly dependent on continuous

uptime, the ATS will remain the silent guardian of our digital and physical worlds, ensuring that the transition from

light to dark—and back again—is handled with precision, safety, and unwavering reliability.
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