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Introduction 



Yokogawa: one century in measurement and control 
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1915 Dr. Tamisuke 

Yokogawa  

established an electric meter 

research 

institute in Shibuya, Tokyo 

2013 Formed Yokogawa Solution Service 

Corporation to handle sales, engineering, 

and services for the Japan industrial 

automation business  

2016 Acquired KBC Advanced 

Technologies  

1983 Formed Yokogawa Hokushin Electric 

Corp. through merger with Hokushin 

Electric Works 

1955 Signed a technical assistance 

agreement for industrial instruments with 

Foxboro, USA 

1966  
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2015 
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2002 Acquired 100% of Ando 

Electric's stock 



Robust and reliable IA platform designed for lowest TCO 

1980 

2000 

2010 

1970 

1990 

2016  

Safety first and realization of long-term stable operation 
Â Proven MAC capability & on-schedule project delivery 

Â Longest product lifecycle & backward compatibility 

Â Long-term performance sustainability 

99.99999 Availability (CENTUM) 

As of January 2017 

TCO: Total Cost of Ownership 

MAC: Main Automation Contractor 



Modernization Projects in the mature markets 



Why modernization 



The risks of Not modernizing  



Brownfield market ï the required skills 

Â Brownfield specific skills the pursue team needs to have on board to understand, 
discuss and agree upon: 

É Migration cut over window (during TA), 

É Hot-, cold cut-over or mixture, 

É Risk mitigation scenarioôs, 

É Sw / hw conversion capability, 

É Understanding of interfaces  / old converters / etc, 

É Communication between old & new DCS during cut-over period, 

É 1 to 1 Carbon copy or clean up the dead code, 

É Make use of features of new system (Alarm / Asset Management etc), 

É Footprint / available space in existing ICR, 

É Documentation As Built. What to do if not?, 

É Available resources and skills at customer & YEF, 

É Etc. 
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Value to Customers 

ÂUpgrade at the minimum lead time with minimum cost and risk 

É Make the best possible use of existing assets such as cabinets, field cables, 

terminal blocks and its cables 

É Sustain compatible function for each IO channel 

ÂAchieve the high backward compatibility 

É Existing Database will be efficiently and reliably converted to utilize the latest 

engineering environment, AD Suite features: 

üDatabase Management 

üTuning Parameter Management 

üBulk Editing 

üChange Management 

üDependency Analysis 

üDocument Generation 

 

 

 



Typical targets in a migration project 

ÂMake the best possible use of existing assets such as cabinets, 

field cables, terminal blocks and its cables 

ÂMinimize rewiring work by reusable assets 

ÂMinimize engineering change by reusable assets 

ÂMinimize downtime 

ÂReduce engineering work by database conversion tool 
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The typical migration plan 

ÂSome typical migration steps 

ÉStep1. Introduce new OWS/EWS though worth 

communication interface with the existing network 

üPropietary routers, standard protocols, OPC gateways  

ÉStep2. migrate the controllers one by one being monitored by 

the new OWS/EWS 

üCritical phase: high integration between projects has to be provided 

ÉStep3. Remove the old OWS/EWS and network 

üRe-train the operators 

üDownload the operation parameters 

 



Hardware Migration 



Saving all what can be saved 

ÂField Instruments wiring must be saved 
É Adaptors to the new modules have to be available 

 

ÂNot obsolete modules should be saved 
É Long product lifecycle can protect customerôs 

investment 

 

ÂControllerôs CPU amount can be optimized 
É New MPU typically >4 times stronger than previous 

ones 

 

ÂControl room workstations / servers to be 
replaced 
É Global Agreement with IT vendors to be in place 



Alternative solution: the universal I/O 

Customer Benefits 

Our Approach 

ÅEarly Plant Startup 

ÅEasy Modification 

ÅReduced Footprint 

ÅNetwork-IO  

ÅSystem Independent Loop Check  

(without FCS CPU) 

ÅFlexible Binding at site  

ÅCan be put in Junction-Box ! 

Universal I/O Module  
Å 16 Channels IO 
Å Signal: AI/AO/DI/DO 
Å Software Configurable 
ÅHART 7 Support 
Å Full Redundancy 

Signal Conditioner  
(Optional)  
ÅWide range of I/O  
Å Pulse, Relay, DO, etc. 

Termination Block  

I/O Backplane  



Flexible Binding before FAT until SAT 

PID 

PIC001  

Modular Application Logic  

ADSuite  
Automation Design Master Database  

 
SEQ 

 

Application FAT using 
Test system 
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Software Migration 



The key role of Reverse engineering 

Function blocks 
diagrams 

Tag 
Assigment 

Sequence 
scripts 

Â(Semi)Automatic Conversion Tools available 

ÉTypically for conversion from old to new release 

of system by the same vendor 

ÂReverse Engineering and 

Translation from running system 

É Critical Success Factor represented 

by systems integrators 

 



The key role of Reverse engineering 

ÂNot 1:1 controller replacement (more 

powerful CPU) 

ÉDatabase merging to be implemented 

ÂHMI conversion tool to be available 
É Never mind the static part (background) 

É Double check the dynamic objects (variables, 
animation) 



Cause & Effect (C&E) 

User can directly implement C&E diagram which is automatically converted into FBD by just 

clicking óGraphic Viewô tab. 


