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Diagnosis: The Gap Between Concept and Flight

The most dangerous lie in modern manufacturing is the idea that a successful lab test equals a viable
production process. In the world of hybrid-electric aviation, we see this play out clearly in the distance
between SWITCH (lab testing) and LEIA (full integration).

A laboratory success is not an operational reality. A prototype that works on a bench because it was built
by a team of engineers who could pause to troubleshoot every loose wire isn't the same as a system that
survives the rigors of a high-volume assembly line or the harsh environments of continuous operation.
We call this The Prototype Trap.

When we move from "it works" to "we can build and maintain it," the requirements change
fundamentally. In the lab, you have the luxury of custom tolerances and manual overrides. On the floor,
you need repeatability. You need a process where a technician on the third shift doesn't have to be an
aerospace engineer to install a power management module correctly. If the system requires "special



handling" every time it’s serviced or assembled, it isn’t ready for flight; it’s just a high-maintenance
prototype. The gap is the difference between proving physics and mastering production.

The Complexity of Interoperability Failure Points

When multiple partners—often from different continents and with different corporate cultures—
contribute components to one machine, you aren't just building a product. You are managing a web of
handoffs. In hybrid aviation, these points often fail at the interface between power management systems
and physical hardware.

The problem isn't usually that the motor doesn't spin or the battery doesn't hold a charge; it’s that the
communication protocols between those two components aren't "hardened." When you integrate
different technologies into one operating system, every connection point is a potential failure mode. We
see this when:

Power Management Drifts: A component from Vendor A expects a specific voltage tolerance
that Vendor B’s hardware can only provide under ideal conditions.

Sourcing Fragility: Relying on "just-in-time" components from three different specialized
suppliers who don't share the same quality standards for their sub-assemblies.

Data Translation Errors: The software layer that manages the transition between battery and
fuel power fails because of a slight mismatch in how "priority" is defined across different
modules.

These aren't just technical glitches; they are integration failures. If you can’t point to a single,
documented standard for every connection—mechanical, electrical, and digital—you don't have an
integrated system. You have a collection of parts that happen to work together today but will fail
tomorrow when the environment changes or a component is replaced during maintenance.

Why The Industry Has Been Slow to Scale

The transition from lab-scale success to industrial scale has been slow not because the technology is
"too hard," but because the coordination between large aerospace players and smaller innovators lacks
an operational foundation. Many organizations have mistaken activity for integration.

They are trying to build a complex machine while simultaneously building the manufacturing process
for it, without having a unified blueprint for how those pieces fit together at scale. The "why" behind the
delay can be summarized by what is happening versus what people say:

What People Say (The Comforting
Narrative)

What Is Actually Happening (The Operational Reality)

"We are perfecting the technology." "We haven't standardized the interfaces between different suppliers
yet."



What People Say (The Comforting
Narrative)

What Is Actually Happening (The Operational Reality)

"The R&D phase is taking time." "We lack a unified manufacturing process for multi-partner
components."

"Integration is complex." "We are trying to manage three different quality systems in one
assembly line."

This results in what I call The Coordination Gap. When large OEMs like Airbus or RTX work with
smaller tech providers, the primary hurdle isn't just the physics of flight; it’s the lack of a shared
manufacturing language. Without a common "operating system" for how parts are sourced, tested, and
integrated into the final airframe, every new addition to the design requires a complete overhaul of the
assembly process.

The Operational Model for Accelerated Readiness

To move faster, we must stop treating integration as an afterthought of engineering and start treating it
as the primary goal of operations. To bridge the gap between lab success and commercial reality, I
propose a three-part framework: The Integration Blueprint.

1. Standardized Component Interfaces: Every piece of hardware—no matter how "special" or
innovative—must meet a non-negotiable standard for physical mounting, electrical
connection, and data communication before it leaves the supplier's shop. If it doesn’t fit the
master template exactly, it stays in the lab.

2. Joint Process Planning: Suppliers shouldn't just deliver a part; they must provide the "how"
of its integration. This means shared assembly instructions, torque specs, and testing protocols
that are integrated into the main production line from day one.

3. Continuous Capability Transfer: Instead of a final handoff, there must be a constant flow of
feedback between the manufacturing floor and the R&D team. If an operator finds a way to
make a part easier to install, or identifies a recurring failure point in a sub-assembly, that
information must move back into the design cycle immediately.

This moves us away from "fixing it later" and toward building it right the first time. It is about creating
a system where the transition from one component's domain to another’s is seamless and documented.

What Your Team Must Do Next Week (Actionable Steps)

If you are managing a complex integration project—whether in aviation, automotive, or heavy
manufacturing—you can start moving toward readiness immediately by focusing on these three actions:

1. Audit the Hand-off Points: Walk your assembly line and identify every point where a
component from an outside vendor is integrated into your system. For each point, ask: "If this
part failed tomorrow, do we have a clear, documented procedure to diagnose it without calling
the original manufacturer?"



2. Define the 'Hard' Standards: Create a list of non-negotiable requirements for any new
component entering your workflow. This should include physical dimensions, power
tolerances, and communication protocols. If a vendor can’t meet these exactly, they aren't
ready for production; they are still in "development."

3. Map the Supply Chain Feedback Loop: Identify who on your floor reports issues with
external components. Ensure there is a direct line from that operator to the engineering team
responsible for those parts. Eliminate the layers of management where information about
"minor" assembly frustrations gets lost before it can be fixed in the design.

The Long View: What Operational Maturity Looks Like

Ultimately, the goal isn't just to get a plane off the ground; it’s to build an organization that can produce
and maintain those planes reliably for years.

Operational maturity is the shift from "building a product" to "operating an integrated system." In this
state, we no longer celebrate when a prototype works in a controlled environment. We value the moment
when a complex assembly—made of parts from dozens of different sources—can be built by a team that
isn't constantly looking for workarounds.

A mature operation doesn't have "special" installation procedures or "unique" workaround steps. It has
standard work, clear tolerances, and robust systems. When we stop chasing the "new" and start
mastering the "integrated," we move from experimentation to industry leadership. We aren't just
building a better engine; we are building a more reliable way to build engines.

Call to Action

What is the single biggest non-technical bottleneck in your current transition project? Share your
thoughts below or send us an example process failure at newsletter@sixsigmakaizen.com.
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