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Overview
The successful design of hygienic process systems requires careful planning around passing validation upon startup 
and continuing to meet industry regulations well into the future. Completing a sanitary skid project has six main 
stages you will progress through:

1. Getting detailed quotes from design/build vendors

2. Developing a user required specification document (URS)

3. Creating a design basis and working through design limitations

4. Sourcing and thoroughly documenting materials and equipment

5. Fabricating & testing the system with correct procedures and documentation

6. Installing and validating the sanitary skid for startup

Details about what each of these stages entails are described below.

How to Successfully 
Design & Build a Hygienic 
Process System
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Step 1: Obtain a Detailed Proposal
A successful sanitary skid project begins with an engineering collaboration to discover important specifications and 
answer critical questions. How much will the sanitary module cost? What equipment will be required? How long will 
it take to design and build? 

Getting an accurate proposal is the single most important step to completing a successful hygienic process system 
project. It might seem like a minor step compared to the engineering and installation of the hygienic process system, 
but a great plan is the backbone of a successful project. Not only does a good proposal bring alignment to the team 
but it also manages expectations, keeps unnecessary expenditures in check, and gives a clear timeline for the 
project that can be used as a reference throughout the process. 

The proposal or proposals you receive from design/ build firms must be detailed and will impact the success of your 
project. It is essential to remember that comparisons of bids should include price, features, project details and a 
thorough analysis of how the hygienic process system will be engineered and fabricated. 

Be wary of quick quotes. Instant quotes can be beneficial in understanding a wide price range for a project but will 
be minimally useful in determining a fixed cost or an accurate system estimate. Unless you are buying a standard 
system with a product number that gets fabricated en masse, most process systems are unique.

At EPIC, we believe so strongly in the power of a good proposal that we have created an entire process to give our 
clients the best and most accurate proposal for every project. The EPIC Front End Loading process is a proven 
quoting process that involves asking the right questions that will give our engineers a true understanding of the scope 
of your project, including variables like: 

• Workforce Characteristics: How much training will be required to get the system functioning properly with your 
current employees? Will there need to be new hires?

• Desired Production: How much product do you need to produce each day, and how is the product being 
mixed?

• Material Specifications and Compatibility: What chemicals are being used in your process, and what are the 
sanitary requirements for each product?

• Modular Design: What is the physical layout of your plant, and where will the module(s) be placed?

Examples of some deliverables you can expect to be developed during a front-end loading  include:

• Detailed PFD’s and P&ID’s

• Run basic simulations and develop mass and energy balances

• Specify major equipment and instrumentation

• Address any system unknowns

• Create a process design basis that summarizes any remaining assumptions

• Review the project to uncover any faults that may be hiding in the process or design

After front-end loading is complete, you and your design/build firm will agree on a price. By finding a design/build firm 
that is committed to a thorough quoting process, you will ultimately save time and money by anticipating problems 
and getting a committed price tag on your project that won’t change down the road. This is one of the many reasons 
why a successful hygienic process system project starts with a thorough proposal.



Two hygienic process skids are ready to ship 
from EPIC’s stainless steel fabrication shop 
in St. Louis, MO.
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Step 2: Getting Off to a Good Start

The beginning stage of a project is where expectations are set and roles are determined. 
Being organized and clear during this stage is important for the project to run smoothly. 
A kickoff meeting with all internal and external key personnel is recommended. This meeting will be a good time to 
share the project timeline and make sure everyone is on the same page about what the next steps should be. It is 
best to have a central leader to manage communications and decide how communication will be handled. (Email? 
Shared spreadsheets? Project management apps?).

Sanitary process systems, and especially their close cousin hygienic process skids, require more detailed planning 
at the beginning than other process systems. These types of skids must pass validation at start-up. In addition to 
assigning roles, the group should review all applicable standards and regulations. These must then be congealed 
into a thorough quality assurance procedure that will be adhered to throughout the design, fabrication and installation 
process. 

A user requirement specification (URS) must be developed at this point. The URS will dictate design standards, 
material handling procedures and all other QA processes to be adhered to throughout the project to ensure the 
system will pass validation. The URS also defines a clear purpose for the equipment including critical specifications 
like capacity, output and speed, and quality standards. Most importantly, it outlines how to document everything for 
the validation review.

Once the URS is completed and reviewed by both your internal team and your design/build firm, technical design 
can begin. 



A 3D CAD drawing simulates a 
hygienic process system.
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Step 3: Completing Design Basis and Peer Reviews
The next step in succeeding with your hygienic process system is creating a well-rounded design basis. A design 
basis is a document that specifies the goal of your system and what conditions it needs to fulfill. The stricter quality 
standards for hygienic and sanitary process systems will likely create more conflict than usual between what you 
would like to do and what can be achieved. 

One of the goals for your design basis should be to clearly separate what are essential technical requirements and 
what things are nice to have but not critical. As you develop detailed information about your facility capabilities, 
the operating requirements of the system and the conditions it will be operating consider what is critical and what 
standards everything must adhere to.  

It is equally important during this stage to 
document anything you don’t know. Referring 
to any variables, question marks, or unknowns 
will help the team once production starts. The 
design basis is an important document that will 
serve as a reference point for the entire design, 
fabrication, and installation process. 

All aspects of the design basis should also be 
checked against the URS. A special aspect of 
sanitary systems is designing for cleanability 
so that the system can maintain hygiene and 
continue to meet regulations after startup. For 
example, the piping design must be appropriate 
for regular washout and easy contaminate 
removal and cannot require massive pressure 
or temperature inputs to sanitize. 

Part of the system engineering design process includes an important peer review.  A peer 
review includes experienced electrical and mechanical engineers who have worked on 

similar projects in the past. They will evaluate the project to look for any potential concerns. Peer reviews are an 
important step because they draw on professional, objective experience to help foresee pitfalls that might not be 
obvious to the team in the trenches. Peer reviews allow experts to share their experience and to collect different 
perspectives regarding possible challenges of each particular project. 

Peer review engineers will look at details such as:

• All simulations and models

• Budget forecast

• Material selection

• P&ID reviews – do these meet the design basis, URS, and the process system requirements?

• Equipment selection 

• Future testing plans 

Having various engineers share their experience and evaluating the project with the existing design basis is an extra 
step that saves clients and project managers from wasteful spending, cost overruns and project delays.
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Step 4: Sourcing Materials & Equipment
One of the most important aspects of a sanitary project for passing 
validation is having proper documentation of correctly sourced 
materials and equipment. Materials of Construction (MOC) 
must be up to regulatory standards, and it’s your responsibility 
to prove they are even if they are sourced as pre-machined or 
pre-assembled.

Request material tracking reports (MTR) and certificate of 
conformance (COC) for each part and material. Confirm the 
composition of every material and part is in-line with industry 
and regulatory standards, and then save all documentation in an 
organized system. You also need to document and adhere to a 
strict chain of custody with proper handling procedures for every 
part and raw material.

Step 5: Fabrication & Testing
Fabricating your sanitary or hygienic process system correctly is critical. Well-designed hygienic systems can be 
compromised by leaching, poor internal finishes and mishandled material sourcing and other fabrication issues. All 
can lead to contamination and bacterial growth in the system. 

Following proper procedures developed based on the URS will prevent many of the issues like improper welds, 
incorrect MOC’s and improper sloping that can comprise the system during operation. A procedure should be in place 
to approve parts and materials for use, as well as to ensure that parts are fabricated, welded and tested correctly. A 
third-party Level-2 certified welding inspector (CWI) should inspect welds in the process equipment.

To pass validation, you will need procedures and documentation for the following areas:

• Welding: What materials are used, who did the weld, was the proper procedure used? How much oxygen was 
used during the welding? Who inspected the weld and when?

• Assembly: Which parts and equipment were used (down to the screws and gaskets)? Where specifically where 
they used? What date were they installed? Is everything on the assembled system properly sloped?

• Fabrication: Were any pockets created during fabrication? Did all piping get processed to the correct internal 
finish? Which requirement are you verifying against?

These are examples of common considerations, but more areas and concerns may need to be documented 
depending on the system. 

A fabrication quality audit should also be conducted during this stage. The audit can help ensure that necessary 
quality assurance activities are completed according to the correct procedures. An example audit list is shown on 
the next page. 

An EPIC craftsman uses a  Pocket Surf 4 
surface gauge to validate an incoming 

shipment of stainless steel.
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Hygienic Fabrication Quality Audit (Sample)

FAT Testing Before Shipment

Factory Acceptance Testing (FAT) is an essential step of the hygienic process system engineering process to make 
sure that everything was fabricated and assembled correctly. The testing will look at things such as the structural 
integrity of the hygienic process system, the electrical panel assembly and installation, all of the pipe, valve, and 
mechanical assemblies, and even the shipping devices that will be used to send the skid to your plant. 

This entire process is completed with a full system QA inspection, part of a fully documented QA turnover package 
that removes the guesswork. Everything must be ready for testing on test day. FAT requires proper communication 
and cooperation to be successful. Talk to your design/build firm before FAT begins. Understand who needs to be 
at FAT, preparation needs for your personnel and if outside equipment and controls are ready to be connected to 
your skid.
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Step 6: Installation, Validation & Startup
Once your hygienic process system arrives on-site the 
installation will begin. One advantage of the modular 
design of sanitary and hygienic process modules is 
that they come fully assembled and pre-tested for fast 
installation. Basically, your skid has to be set into place 
and hooked up to utilities and your plant automation & 
controls. This usually takes 3-5 days. 

Once the sanitary or hygienic process system is ready, 
it’s time for site acceptance testing (SAT). This is very 
similar to FAT but is performed onsite at the destination 
plant to ensure that the system is still functioning 
properly. At the completion of the SAT, validation begins. 

Validation is usually performed by an outside expert firm. This is where you will need all that documentation and 
your turnover package from the design/build firm. Process validation establishes objective evidence that a process 
consistently produces a result or product that meets the pre-determined specifications and must be done prior to the 
distribution of the product. 

Validation will review procedures and documentation of the following:

• Fabrication and assembly methods for the system

• The sourcing, handling and transportation of raw materials and equipment

• Storage of all parts, materials, and components used on the sanitary skid

• The knowledge, training and certifications of all employees working on the skid and the line

• Product samples at every stage of the making process in the new system

• Finished product quality

• Finished product handling, packaging, storage and distribution

• Contingency plans for dealing with unexpected situations/emergency situations

Once validation is complete, the system can begin making your product. On-going validation will then kick into place, 
requiring periodic product sampling and other measures that aim to detect and resolve process drift.

Conclusion

Abraham Lincoln famously said, “If I had six hours to chop down a tree, I’d spend the first four sharpening the axe.” 
This analogy shows the importance of preparation when creating a fully functioning hygienic process system.

While it can be tempting to look for quick, low budget bid from design/build firms, companies who insist on doing 
a thorough job have your best interests at heart. As this whitepaper has explained, taking the time to perform the 
proper planning and organizational steps, from the proposal to the final testing, is the best way to stay within budget, 
on schedule, and free of error.

Contact EPIC online if you have questions about a hygienic process systems project or call 314-310-1549 to speak 
with one of our engineers.
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