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Discovery-Led Planning In
Automotive Test Facilities

Front-end planning of all testing programs can help ensure user needs and stakeholder expectations are met as
well as provide the expected value and total cost of ownership.
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The exterior of a specialized cold testing cell, showing the complex overhead piping, electrical routing, and ventilation infrastructure.
Planning uses an “inside-out” sequence to size these mechanical utilities before finalizing the facility layout. ACS
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At a Glance:

e While standards & procedures can be detailed & technically rigorous, they do not capture all design
criteria.

e Documenting user inputs & design criteria help establish the foundation against which downstream
decisions can be evaluated.

e Don’t overlook throughput & changeover cadence in early planning.

Automotive projects often begin with a list of requirements that appears complete on paper but fails to

capture all user needs. This disconnect can lead to costly redesigns, delayed timelines, and testing that

underperforms against expectations. More documentation won’t close this gap unless it is founded on a

better discovery process.

By applying in-depth technical insight to identify user pain points, evaluate the total cost of ownership,
refine assumptions, and align stakeholders, teams can ensure test environments deliver measurable value
from day one and meet documented customer expectations. A discovery-led approach transforms
requirements from static checklists into actionable design inputs, reducing risk while improving long-term
throughput, reliability, and value.

The gap between what a standard requires & what users expect of a facility

Automotive test projects typically begin with one or more compliance targets, whether an Environmental
Protection Agency (EPA) procedure, a Society of Automotive Engineers (SAE) standard, or an internal
certification requirement. While these documents are detailed and technically rigorous, they do not
constitute complete design criteria. They don’t describe the entire set of systems, capacities, and
constraints that the design must consider.

Standards like the EPA SCO3 Supplemental Federal Test Procedure (SFTP) with Air Conditioning specify the
conditions a vehicle needs to meet and the sequence the test must follow. The standards do not specify
how a facility achieves those conditions. Temperature targets could be met with gas heaters, electric
heaters, or by reclaiming heat from elsewhere in the building. Ventilation could be centralized or unitary.
Fuel delivery and emissions capture can be achieved in various ways. The distinction between what a
standard requires and how a facility delivers it is where project planning either succeeds or fails, often
resulting in unnecessary costs or delays.

Two facilities running the same EPA procedure under the same standard can do so with different
configurations. Neither approach is objectively superior. Each reflects the facility’s existing infrastructure,
operational preferences, and budget constraints. What matters is identifying and evaluating the design
configuration choices early. Once major systems are specified and procurement begins, revisiting those
choices incurs significant costs and schedule delays. Neglecting to identify requirements early in the project
increases expenditure throughout the testing lifecycle.
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The source of most hidden costs

The most consistent source of hidden costs in test facility projects isn’t unforeseen complexity in the new
work. It’s the assumption that existing systems can meet the new test compliance criteria. Facility system
gaps aren’t always obvious without a detailed assessment.

A new or tighter test requirement may require performance that falls outside an existing system’s rated
operating range. Humidity control is a common example. A facility may already have a humidity control
system, but if the new test criteria demand a performance level the existing system can’t reach, the current
system is unusable. If the required measurement falls outside the existing system’s range, the device can’t
be recalibrated to compensate, and replacement equipment is needed. The existing equipment’s usable
range, including the turndown ratio, needs to be considered up front.

Including a systematic assessment of existing equipment benchmarked against the new test criteria during
front end planning avoids costly surprises. ldentifying system gaps early enables companies to make critical
decisions about whether to upgrade or replace, including installation, rework, and integration, when they
have the most flexibility.

An operator in a test control room monitoring real-time data acquisition (DAQ) software. Front-end planning ensures existing control
systems and sample rates can support updated compliance testing before procurement begins. ACS



Effective front-end planning starts with two key questions

Before sizing any system or drawing a layout, three questions can anchor the front-end planning process:

e What does the test standard require?

e What does the user require?

e And what product(s) will be tested?

Together, these inputs establish the foundation for a design criteria document against which every
downstream system decision can be evaluated and sized, minimizing the risk of late design changes and
rework.

Planning works outward in this “inside-out” sequence: test requirements and product characteristics,
mechanical systems and utilities, piping, electrical, and then controls. Defining the facility layout or building
envelope before running this assessment sequence often creates obstacles or space constraints, forcing
compromises in design that affect performance and add costs later. After the inside-out sequence is
complete, the initial focus for defining the facility layout or envelope is the expected test or product flow
through the space.

This sequence surfaces gaps that are frequently missed in initial requirements documents. A facility’s
existing data acquisition (DAQ) system may operate at 100 hertz (Hz). A new test standard requiring 1,000
Hz sample rates may require a full architecture upgrade, with downstream implications. Requirements like
this usually become visible only when evaluating the standard and the product together against existing
infrastructure. A well-developed design criteria document locks in those findings before procurement and
layout work begin, providing a fixed reference point that limits late-stage changes driven by requirements
that were always present but never formally documented.

Aligning investment with test cell operations

Throughput and changeover cadence are often overlooked variables in early planning, and misreading
them can send capital to the wrong places. It’s essential that investment is aligned with operational
requirements early in the process. Making a large investment in architectural updates to shave a few
minutes from tests that turn over twice a day won’t meaningfully impact output. A turnover cadence of
every 20 minutes or faster creates a different return-on-investment calculation.

The span gas system is a useful illustration. Zeroing and spanning emissions equipment can be handled
manually, with technicians wheeling individual cylinders into the test cell after each calibration cycle.
Alternatively, a centralized bottle room with stainless-steel distribution lines routed throughout the facility
allows technicians to initiate calibrations from the test cell. The question becomes: how often is a
zero/span required, and is a central bottle room worth the added expense? The centralized system is more
expensive but pays dividends for a high-throughput facility where analyzers are spanned multiple times per
shift. The economics do not hold for a facility running a handful of tests per week.



What makes one option a better choice than the other is how well the facility’s actual operating cadence is
understood during front-end planning. When throughput isn’t documented and tested early, facilities tend
to overinvest in automation whose cycle times don’t justify the expense or underinvest in infrastructure
that becomes a bottleneck after commissioning. Both outcomes are avoidable with the right questions
asked at the appropriate stage.
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A multi-colored 3D CAD engineering model detailing a complex facility platform, piping layout, and mechanical equipment skid. Visual
models help non-engineering stakeholders resolve spatial constraints and evaluate technical dependencies before physical procurement
begins. ACS

Translating design requirements into decisions that stakeholders can evaluate

Non-engineering stakeholders generally focus on costs and schedules, which can push budget cuts toward
big numbers rather than assessed priorities. Without documentation that makes technical dependencies
visible to non-technical audiences, budget and schedule are the only basis for evaluating trade-offs. These
early-phase deliverables support informed decision-making by all stakeholders:

1. Design criteria document. This document captures customer expectations and every system
decision related to fixed requirements. It becomes the reference point for later trade-offs.

2. Detailed cost estimate. Costs are broken down to line items, allowing stakeholders to interrogate
specific decisions rather than react to totals. This estimate enables testing scenarios, when a
project is over budget and produces measurable savings or triggers costly downstream changes.

3. Flow diagrams. Flow diagrams make process and utility dependencies visible, showing how
product, utility, and support systems move through the facility in ways that spreadsheets and
written criteria cannot clearly illustrate.



4. Three-dimensional models with scale reference. These models are especially valuable for
stakeholders who review engineering work infrequently, resolving spatial questions quickly and
building confidence in the proposed approach.

The design criteria document and detailed cost estimate are essential; without them, there is no reliable
basis for scoping, sizing, or stakeholder alignment. Flow diagrams and three-dimensional models are not
necessary for every project. They do answer questions that written documents can’t when dependencies
are complex or stakeholder familiarity with the technical work is limited.

Presenting these deliverables during regular open-book reviews and sharing drawings and estimates as

they develop keep the full project team aligned and reduce the friction that can accumulate when
decisions are made in isolation.

Discovery-led planning: Why timing & teams matter

Success in automotive test facility projects depends on how well teams convert standards and test
objectives into concrete facility requirements. The design criteria document, cost model, and supporting
deliverables are produced on every serious project. The differentiator is timing. Are they available early
enough to drive fundamental decisions, or only later, when they have to ratify already locked-in
compromises?

The right expertise is required when criteria are first defined, including facility and utility engineers,
domain specialists, and the people ultimately accountable for delivering the system. Non-engineering
stakeholders engage more effectively when early-phase work is presented with the visual deliverables that
accompany the technical documents. Flow diagrams and 3D models help them parse a line-item budget
estimate more thoughtfully.

Delivery model matters, too. Design-build arrangements provide execution-focused teams with a direct
stake in validating early assumptions, because they’ll be responsible for the outcome. Design-bid-build
structures tend to optimize design costs rather than total project costs, deferring domain expertise until
after key decisions are fixed and increasing the likelihood that cost models carry unresolved risk. When
design criteria are established through a front-end planning process, they drive critical decisions. If
documented later, they formalize the change orders that follow from decisions already made without
them.


https://link.springer.com/article/10.1007/s43939-025-00200-2
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