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Modularization and standardization of navigation locks in the Netherlands 

During the first half of the twentieth century, many navigation locks have been built throughout the 

Netherlands. In the coming decades, a large number of navigation locks have to be thoroughly 

renovated or replaced. Historically, locks have been built using an Engineer-to-Order production 

strategy. That is, each lock has been uniquely designed. This has resulted in a large variety of lock 

designs, which is considered to be inefficient from the viewpoint of design, construction, and 

maintenance. Therefore, Rijkswaterstaat (RWS), the executive branch of the Dutch Ministry of 

Infrastructure and Water Management, is developing a modularization and standardization strategy 

for locks. By doing so, RWS aims to increase the efficiency of the replacement task and simultaneously 

increase lock reliability and availability (RA), decrease life-cycle-costs (LCC), and decrease uncertainty 

in construction costs and time. 

The thesis contributes to the objectives of RWS by exploring methods for designing a lock product 

platform. Product platforms are commonly used as part of Make-to-Order and Configure-to-Order 

production strategies. Such a platform forms the basis for the development of (customized) products 

from (semi-)standardized modules of components to meet specific customer needs. It is proposed to 

create a lock product platform composed of fully-, semi-, and non-standardized modules of 

components. The platform distinguishes between basic modules and optional modules. Basic modules 

are groups of components that are always present in any lock. Optional modules are groups of 

components that are only occasionally present in a lock. RWS can use this platform to efficiently 

develop (semi-)standardized locks that meet location specific requirements and constraints. The thesis 

presents various methods that contribute to the efficient development of the lock product platform. 

In particular, methods are presented: 

1. to bring structure to a seemingly diverse lock portfolio, which can be used to reduce the complexity 

of realizing and maintaining a lock product family, 

2. to study the similarity, modularity, and commonality of lock variants within the lock portfolio, 

which can be used to create a modular lock platform from which lock variants can be developed, 

3. to identify modules of components with a significant impact on key-performance-indicators of the 

lock portfolio, such as reliability, availability, and life-cycle-costs, which can be used to focus the 

efforts of engineers to improve lock (family) performance, 

4. to create concise and unambiguous function- and design-specifications for locks from which 

dependencies between components, between function- and design-requirements, between 

variables, and combinations thereof can be automatically derived, which can be used to improve 

the quality of lock (tender) specifications and to gain insight into the system architecture of locks. 

The methods are not limited to the scope of the navigation lock platform. They can be applied to other 

product domains as well. For instance, in the high-tech and automotive industries. This has been 

demonstrated in a variety of student projects not presented in the thesis 
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