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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract 

The selection of the manufacturing code in components for high demanding applications is crucial. A new methodology is 
developed to solve the problem of manufacturing codes selection. This methodology allows to obtain an integrated approach that 
considers a technical evaluation that consists of quantifying the stringency of technological requirements together with an 
economic study. By the implementation of the new methodology, an alternative that combines the benefits of both standards from 
a multi-criteria perspective based on functional and economic criteria has been proposed. This proposal represents a saving of 
5.8% with respect to the use of KTA standards, without diminishing of technical stringency. 
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1. Introduction 

A manufacturing code is a set of standards, specifications, design formulas and criteria applied to the design, 
manufacture, installation, inspection, and certification of any industrial component. Manufacturing codes are usually 

 

 
* Corresponding author.  

E-mail address: alvaro.rodriguez@invi.uned.es 
 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Procedia Manufacturing 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

2351-9789 © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 2017.  

Manufacturing Engineering Society International Conference 2017, MESIC 2017, 28-30 June 
2017, Vigo (Pontevedra), Spain 

Analysis of the Techno-economic Implications Generated by the 
Selection of Manufacturing Codes of Pressure Vessels for High 

Demanding Applications 
Álvaro Rodríguez-Prieto*, Ana María Camacho, Miguel Ángel Sebastián 

Department of Manufacturing Engineering, UNED, Juan del Rosal 12, Madrid 28040, Spain 

Abstract 

The selection of the manufacturing code in components for high demanding applications is crucial. A new methodology is 
developed to solve the problem of manufacturing codes selection. This methodology allows to obtain an integrated approach that 
considers a technical evaluation that consists of quantifying the stringency of technological requirements together with an 
economic study. By the implementation of the new methodology, an alternative that combines the benefits of both standards from 
a multi-criteria perspective based on functional and economic criteria has been proposed. This proposal represents a saving of 
5.8% with respect to the use of KTA standards, without diminishing of technical stringency. 
 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 
2017. 

Keywords: Manufacturing code; selection; pressure vessel; nuclear industry; high-demanding applications. 

1. Introduction 
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published by international organizations of recognized prestige in the field of standardization. The oldest 
organization is the American Society of Mechanical Engineers (ASME), founded in the late nineteenth century [1]. 
This American Society publishes the Boiler and Pressure Vessels (B&PV) Code [2], that it is widely used in the 
design of reactor pressure vessels for the nuclear industry. Other international manufacturing codes are the RCC-MR 
code [3] in France and the KTA rules [4] in Germany [5]. The selection of the manufacturing code of components 
for high demanding applications is crucial. Therefore, in this work, a new methodology is developed to solve the 
problem of manufacturing codes selection. This methodology allows to obtain an integrated approach that considers 
a technical evaluation that consists of quantifying the stringency of technological requirements [6] together with an 
economic study. Pressure vessels manufacturing for nuclear industry has been chosen as a case study and, 
particularly, ASME B&PV and KTA codes have been selected for this study according to the regulation of the 
Spanish nuclear power plants. 

 
Nomenclature 

ASME B&PV American society of mechanical engineers boiler and pressure vessels 
KTA  Kerntechnischer Ausschuss (German nuclear commission) 
CR  Relative cost (Value Analysis Method) 
Le  Experimental limit (method of Stringency Levels) 
Ls  Standardized limit (method of Stringency Levels) 
Ls (Min)  Minimum value of the Standardized limits (method of Stringency Levels) 
Ls (Max)  Maximum value of the Standardized limits (method of Stringency Levels) 
SL  Stringency Level  
SL (Max)  Maximum value of Stringency Level according to the defined scale 
SLR  Relative Stringency Level (Value analysis method) 
UTS  Ultimate Tensile Strength 
VAM  Value Analysis Method 
Yp  Yield Point 

2. Methodology 

The methodology (Fig.1) is developed through a combination of a stringency level evaluation [6] with the value 
analysis method [7]. 

 
 
 
 

 

Fig. 1. Methodology description. 

The novel approach allows to assess the technological requirements together with the economic impact generated 
by the manufacturing codes selection from an integrative point of view. Once the context is defined (Stage A), the 
calculations are performed (Stages B and C). 

2.1. Stage A.- Definition of the context 

At present, regulations on nuclear and radiological safety tend to be homogenized in all countries of the world, 
but they do not reach the same legal formulation, since this is a matter for national parliaments. This means that 
there are still serious differences in the nuclear regulations of some countries and therefore in the technological 
requirements for the manufacture of main components, which are due to the historical vicissitudes experienced since 
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