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Executive Summary

Clean-in-Place (CIP) systems are designed to improve sanitation efficiency, reduce
downtime, and support food safety compliance. Yet many CIP programs underperform—
not because of chemicals or procedures, but due to fundamental design flaws in process
piping and equipment.

This paper examines the most common design-related failures that compromise CIP
effectiveness and outlines how proper hygienic engineering can dramatically improve
cleanability, uptime, and long-term operational reliability.

The Misconception: “If It Has CIP, It Must Be Clean”
e CIPis asystem, not a guarantee
e Validation failures often trace back to design—not sanitation SOPs

e Why chemical concentration and cycle time can’t overcome poor geometry

Common Design Mistakes That Cause CIP Failure
Dead Legs Beyond Hygienic Limits

e Excessive branch lengths
e Poor valve placement
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e Non-drainable stubs

Impact:

¢ Residual product

e Biofilm development

e Failed ATP and micro testing




Inadequate Drainability
e Flat orreverse-sloped piping
e Low points without drains
e Improper equipment elevation
Impact:
e Standing water after CIP
e Diluted sanitizers

e |ncreased microbial risk

Poor Weld Quality and Surface Finish

e Inconsistent internal weld profiles
e Excessive heat tint

e Rough surface finishes

Impact:

e Soiladhesion

e Extended CIP cycles

e Difficult validation

Incorrect Spray Device Selection or Placement

e Spray balls used where impingement is required
e Shadowing from internals
e Incomplete coverage zones

Impact:
e Untouched product contact surfaces
e False sense of cleanliness

e Repeat sanitation failures



Valves and Components Not Designed for CIP
e Non-mixproof valves in critical locations
e Elastomerincompatibility
e Inaccessible internals

Impact:

e Harborage point
e Increased maintenance
e Sanitation blind spots

The Hidden Costs of Poor CIP Design

e Longer CIP cycles

e Higher water, chemical, and energy usage
e Lost production time

e Increased audit and recall risk

e Reduced equipment lifespan

Designing CIP Systems That Actually Work

Key Design Principles
e Fulldrainability under gravity
e Hygienic valve orientation
e Proper spray device engineering
e Weld standards aligned with hygienic service
e Accessibility for inspection and verification

Case Example (Anonymized)

Challenge:

Frequent sanitation failures and extended CIP times in a beverage process line

Root Causes Identified:
e Excessive dead legs
e Flat piping sections
e Poor spray coverage in tanks



Results After Redesign:

e Shorter CIP cycles

e Improved sanitation verification results
e Increased uptime

e Reduced water and chemical usage

Questions Plant Teams Should Ask Before a CIP Project

e |Is every product contact surface fully drainable?
e Are dead legs within hygienic limits?

e Can this system be visually inspected?

e |Is CIP coverage proven—or assumed?

e Does the design support future expansion?

Conclusion

CIP failures are rarely caused by sanitation teams. They are most often the result of design
decisions made early in a project. Investing in hygienic process design upfront ensures CIP
systems deliver on their promise—protecting product quality, safety, and operational
performance.

About Kodiak Process

Kodiak Process specializes in sanitary process design, fabrication, and installation for food
and beverage facilities—building systems that prioritize cleanability, uptime, and long-term
reliability. Contact us at info@kodiakprocess.com or visit us at www.kodiakprocess.com.
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