
 

The Future of Charger Hardware: Modular, Integrated, and Built for 
Uptime 

A CRE-focused business case for long-term performance, flexibility, and 
incentive alignment  

Executive Summary 

As EV charging adoption accelerates across commercial real estate (CRE), 
hardware decisions are increasingly shaping long-term financial and 
operational outcomes. Early charging deployments prioritized speed and 
availability, often at the expense of reliability, maintainability, and adaptability. 
As utilization rises, these tradeoffs are becoming more visible to property 
owners, operators, and investors. 

This white paper explores how the next generation of EV charger hardware – 
modular, integrated, and designed for uptime – better supports CRE 
objectives. 

Rather than focusing on individual product specifications, it examines the 
architectural resilience of hardware platforms that reduce downtime, simplify 
operations, and align with evolving incentive programs. The bottom line: 
Hardware is no longer just a plug; it is the foundation of site ROI. 

Market Perspective: The &quot;Check-the-Box&quot; era is over. Three years 
ago, owners just wanted a charger in the ground to say they had one. Today, 
they expect performance and data. They view chargers like elevators: if they 
aren’t working, the building isn't functioning. They are moving from CapEx-only 
thinking to a Total Cost of Ownership (TCO) model. 

Hardware strategy: This now matters as much as siting and software because 
software cannot fix a broken circuit board. Hardware is the “last mile” of the 
user experience; if the physical connector is dead, the customer’s journey 
ends. Furthermore, hardware choice dictates future-proofing; the wrong 
choice today could lead to expensive infrastructure overhauls in five years. 

1.​ Why Hardware Is Becoming a CRE Risk Decision 

For CRE owners and operators, EV charging hardware is no longer a one-time 
capital purchase. It is:  

●​ A tenant amenity  
●​ A revenue-generating asset 
●​ An operational liability if reliability is poor  



 

●​ A contractual obligation: Many new retail leases include “Charging 
Availability” clauses similar to standards for HVAC or elevator uptime. 

As charging utilization increases, hardware failures directly impact:  

●​ Tenant satisfaction 
●​ Retail dwell time 
●​ Revenue consistency  
●​ Property reputation  

Common pain points for CRE partners today include: 

●​ “Ghost” chargers: Units that show “Available” on an app but fail to start 
a session. 

●​ Maintenance Black Holes: Waiting weeks for a proprietary part from 
overseas. 

●​ Power Throttling: Performance drops when multiple cars plug in because 
the hardware cannot manage load dynamically. 

Failure also harms a property’s Digital Reputation: If a charger is down, it 
shows up on PlugShare or Google Maps immediately, driving traffic away from 
the property before they even arrive. 

2.​ Lessons from First-Generation Deployments  

A major oversight was the frequency of “Truck Rolls,” where specialized, 
expensive technicians were required just to diagnose minor issues. These 
choices created challenges such as: 

Early EV charging hardware was often: 

●​ Monolithic and difficult to service  
●​ Highlight dependent on vendor-specific components  
●​ Installed without clear service pathways 
●​ Optimized nameplate power rather than uptime  

These choices created challenges such as: 

●​ Extended downtime during repairs  
●​ High service costs 
●​ Long lead times for replacement parts 
●​ Inflexibility as site needs evolved  

 

3.​ What ‘Built for Uptime’ Actually Means  



 

Hardware designed for uptime prioritizes: 

●​ Rapid serviceability 
●​ Fault isolation  
●​ Minimal on-site disruption  
●​ Remote diagnostics and monitoring  

Core Characteristics  

●​ Modular components that can be swapped quickly  
●​ Integrated power and control architecture 
●​ Reduced single-point failure risk  
●​ Compatibility with modern software platforms  

 

4.​ Modular vs. Monolithic Hardware: A Structural Comparison  

Dimension Monolithic Hardware Modular, Integrated 
Hardware 

Serviceability Full unit downtime  Targeted component 
replacement  

Mean Time to Repair  Long Short 

Upgrade Flexibility  Limited High 

Operational Disruption  Significant  Minimal  

Long-Term Cost  Unpredictable More controllable  

 

Modularity changes operating economics by shifting labor costs. In a 
monolithic setup, an electrician is paid for hours of teardown and diagnosis. 
With modularity, a site manager or lower-tier tech can “hot-swap” a module in 
15 minutes. This can reduce O&M budgets by 30–50% over the life of the asset. 

5.​ Integrated Matters: Hardware, Power, and Software Together  

Isolated hardware decisions often fail when: 

●​ Power constraints change 
●​ Utilization increases  
●​ Pricing or access policies evolve  

Integrated platforms allow CRE sites to:  



 

●​ Adapt power allocation dynamically  
●​ Optimize performance via software  
●​ Align hardware behavior with site operations  

This integration is especially important in mixed-use properties and 
multi-tenant environments.  

6.​ The CRE Business Case: Cost, Risk, and Revenue  

For CRE stakeholders, modular, and integrated hardware supports:  

●​ Higher uptime and availability  
●​ Lower long-term maintenance costs 
●​ Reduced operational risk 
●​ Better tenant experience  
●​ Stronger asset valuation narratives  

EV charging increasingly factors into: 

●​ ESG reporting  
●​ Lease competitiveness  
●​ Capital planning discussions  

Reliable hardware is also becoming a factor in C-PACE financing eligibility and 
achieving higher GRESB scores, directly impacting investor appeal. 

7.​ Incentive Programs Favor Reliability and Scalability  

Public and utility incentive programs are evolving to prioritize:  

●​ Uptime requirements  
●​ Network reliability  
●​ Long-term reliability  
●​ Data visibility and reporting  

Hardware platforms that cannot meet these criteria risk: 

●​ Incentive clawbacks  
●​ Non-compliance  
●​ Reduced eligibility for future funding  

For example, the NEVI (National Electric Vehicle Infrastructure) program 
requires 97% uptime or better. If hardware isn&#39;t modular, meeting this 
threshold is nearly impossible. 



 

Similarly, many utility “Make-Ready” programs now require hardware to be 
OCPP compliant from 1.6 to 2.1 and capable of Demand Response to maintain 
eligibility. 

8.​ What CRE Owners Should Evaluate When Selecting Hardware  

Rather than focusing solely on charger power ratings, CRE owners should ask: 

●​ How quickly can components be serviced or replaced?  
●​ What is the expected downtime during failures? 
●​ How does the hardware integrated with power management and 

software? 
●​ How adaptable is the system over a 10-year horizon? 
●​ How does this choice support incentive compliance?  

Conclusion: Hardware as Long-Term Infrastructure  

The future of EV charging hardware is not defined by higher power alone, but 
by operational resilience. As charging infrastructure becomes embedded in 
property strategy, hardware decisions must support long-term performance, 
not just initial deployment.  

The market is heading toward “Energy Hubs,” where chargers interact with 
onsite solar and battery storage. We are also moving toward Plug & Charge 
(ISO 15118) standards, where hardware recognizes the vehicle automatically. 
Hardware that isn’t integrated will quickly become obsolete as these 
community-first and energy-management standards become the norm. 

For CRE, success depends on modular, integrated platforms designed for 
uptime, flexibility, and operational resilience.  

 

 

 

 

 

 

 

 



 

Appendix  

A.​ Key Definitions  

Modular Hardware Architecture  

A charger decision in which major components (power modules, control 
boards, communication units, cooling systems) are physically and functionally 
separable, allowing targeted replacement or upgrades without removing the 
entire unit from service.  

Integrated Charging Platform 

A system where hardware, power management, monitoring, and control 
software are designed to operate together, enabling coordinated performance 
optimization and centralized visibility.  

Uptime  

The percentage of time a charging system is available and functional for end 
users, excluding planned maintenance. Uptime is increasingly used as a 
performance metric by property owners, utilities, and incentive programs.  

Mean Time to Repair (MTTR) 

The average time required to diagnose and resolve a hardware or system 
failure, Lower MTTR is a key indicator of operational resilience.  

B.​ Why Modularity Improves Serviceability and Reliability  

In monolithic charging systems, a single component failure can require: 

●​ Full charger shutdown 
●​ Specialized technician dispatch  
●​ Extended downtime while parts are sourced  

In modular systems: 

●​ Faults can be isolated to specific components  
●​ Repairs are faster and more predictable  
●​ On-site disruption is minimized  
●​ Inventory and service planning is simplified  

The structural difference has a direct impact on: 

●​ Charger availability  
●​ Operating costs  



 

●​ Tenant and driver experience  

 

C.​ Illustrative Service Scenarios (Non-Customer-Specific) 

Scenario 1: Power Module Failure  

●​ Monolithic system: Entire charger offline pending repair  
●​ Modular system: Affected module isolated; remaining capacity continues 

operating  

Scenario 2: Control or Communication Fault  

●​ Monolithic system Full unit replacement or extended diagnostics  
●​ Modular system: Targeted board swap with limited downtime  

Scenario 3: Cooling System Degradation  

●​ Monolithic system: Charger throttled or removed from service 
●​ Modular system: Cooling component serviced independently 

These scenarios illustrate how modularity reduces the operational impact of 
common failure modes.  

D.​ Operational KPIs Influenced by Hardware Design  

While performance varies by site and use case, hardware architecture directly 
affects: 

●​ System uptime  
●​ Mean time to repair (MTTR) 
●​ Frequency of service events  
●​ Operational labor requirements  
●​ Predictability of maintenance costs  

As utilization increases, these KPIs become more critical to overall site 
performance and revenue stability.  

E.​ Hardware Considerations for Incentive and Compliance Programs  

Many public and utility incentive programs increasingly emphasize:  

●​ Reliability and uptime thresholds 
●​ Monitoring and reporting capabilities  
●​ Long-term operability  
●​ Maintenance and service plans  



 

Hardware platforms that support modular servicing and integrated monitoring 
are generally better positioned to:  

●​ Meet evolving program requirements  
●​ Maintain compliance over time  
●​ Reduce risk of incentive clawbacks or penalties  

Program requirements vary by jurisdiction and administrator.  

F.​ CRE Evaluation Checklist: Hardware Beyond Power Ratings 

When evaluating charging hardware, CRE stakeholders should consider: 

●​ Serviceability and component accessibility  
●​ Expected downtime during failures  
●​ Ability to adapt to changing utilization 
●​ Integration with power management and software  
●​ Compatibility with incentive reporting requirements  
●​ Long-term flexibility over a 7-10 year horizon  

Focusing solely on charger power ratings can obscure these operational and 
financial considerations.  

G.​ About This Analysis  

This appendix supports the themes discussed in The Future of Charger 
Hardware: Modular, Integrated, and Built for Uptime. The observations and 
scenarios presented are based on industry patterns, operational experience, 
and publicly available incentive frameworks, and are intended to provide 
general guidance rather than prescriptive solutions. 

About DynaChrg 

DynaChrg is a technology-driven provider of EV charging hardware, software, and 
managed services focused on enabling scalable, reliable, and community-first 
charging infrastructure. Built on nearly two decades of utility integration and energy 
management expertise from our parent company, 3Insys, DynaChrg offers solutions 
across residential, multi-family, commercial, fleet, and municipal use cases. 

EVES — the Electric Vehicle Energy Solution — provides advanced charger visibility, 
smart load management, dynamic power throttling, OCPP-based orchestration, 
payment processing, and demand-response compatibility. EVES enables site hosts, 
operators, and utilities to deploy EV charging with greater flexibility, lower cost, and 
higher uptime. 



 

Learn More 

EVES Product Overview:​
https://dynachrg.ai/platform/eves ​
  

DynaChrg Website:​
https://dynachrg.ai/  

Contact Us 

For partnership inquiries, product demonstrations, or multi-family charging  
strategies, contact: info@dynachrg.ai or sales@dynachrg.ai | 
https://dynachrg.ai/contact-us  
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