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Abstract— This project presents how a redundant system can 

be built for a process plant without hindering its function. It 

makes use of Wonder ware Application Server to utilize the 

ArchestrA technology to connect to field devices, process 

data, run scripts, handle alarms, and historize alarms and 

events. This is achieved using features and functionality such 

as Automation Objects, templates, instances, the ArchestrA 

Integrated Development Environment (IDE) Wonder ware 

Application Server (ArchestrA) Systems are used in 

photovoltaic (PV) power plants for monitoring, control, 

remote communication purposes. The ingredient of 

ArchestrA system in Oil & Gas plants is introduced in this 

Project. In order to improve security and reliability of the 

SCADA system in plants, this project provides effective 

solutions redundancy mechanism. Device and network 

redundancy is presented in the SCADA system. And 

redundancy switching mechanism has been implemented 

through four redundancy services. The availability of the 

SCADA system can be validated through SCADA 

configuration server. 
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I. INTRODUCTION 

ArchestrA is a comprehensive automation and information 

software architecture designed to integrate and extend the life 

of legacy systems by leveraging the latest, open industry 

standards and software technologies. Redundancy is 

currently one of the hottest topics for many industries and 

business information backup systems, particularly in light of 

the fact that more types of industrial equipment now comes 

with an Ethernet interface. In fact, the rapid development of 

hardware and software for Industrial Automation has forced 

administrators responsible for network monitoring and 

management to think more carefully about the different kinds 

of requirements for backing up systems in an unstable 

environment. Method used to design and implement a control 

system based on redundant structures.  PLC & SCADA 

related applications are more complex as far as more 

components are involved. If some error occurs, diagnosis can 

take some time, but a logical procedure will shorten the time 

needed to locate the fault. The probability of failure of 

different parts of typical PLC & SCADA systems shows that 

95% of PLC & SCADA systems are external faults and occur 

on plant items such as: sensors, actuators, transducers, limit 

switchers, controlling servers etc... The possibility of 

determining the validity of the data gathered from all 

transducers of the control system assures a way of short time 

fault detection. Consequently, a fault-tolerant control system 

must be implemented using redundant structures, 

representing an alternative for malfunctioning element 

detection. A case study for the commissioned Control System 

at Reliance Hazira Manufacturing Division (RIL-HMD)is 

considered. A simulated environment is built up using In 

Control and analysed using different scenarios i.e. ArchestrA 

System Platform. Finally, a possible implementation of 

resulting control system structure is done using a 

programmable logical controller 

 
Fig. 1: Process Tank 

II. LITERATURE REVIEW 

The functioning of geothermal plant has to be of utmost 

efficiency and the system therefore used should be of highest 

reliability. The extensive use of PLCs and the equal 

involvement of hardware as well as software were 

highlighted. Since all these operations are so critically based 

on uninterrupted networking, an inevitable presence of 

redundancy is felt. Sridhar Raja in his paper on building 

automated systems has mentioned the distinct importance of 

PLC and SCADA for automation, control and monitoring [3]. 

This creates a lot of room for faults and breakdown of the 

system owing to technical as well as power failures. This can 

lead to a large financial loss. Thus various techniques and 

preventive measures should be generated to minimize the 

failures. Alongside this, novel ideas like the smart traffic 

control system the area of functionality extends to a new 

boundary. This project has been explained in paper by Mohit 

Dev Srivastava [4]. This in turn brings to light as to how much 

important it is for the system to be accurate and efficient. 

There should be a minimal or no possibility that the system 

may fail and also if it does at all it should begin to function in 

a minimum time lapse. A substantial amount of literature is 

available giving information about the various types of 

redundancies that can be implemented. V.Tipsuwanporn in 

his paper has given a clear idea about what a redundant 

system is and how it can be categorized on the basis of 

functionality [5]. A paper on smart car washing system has 

discussed the benefits of PLC, like running multiple 

machines, troubleshooting, and no rewiring and visual 

operation on screen [6] 
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III. PROPOSED SYSTEM 

Complete system redundancy can form an extremely reliable 

network that minimizes data loss and has fast recovery time. 

There must be a dual homing controller that is able to 

distinguish which Ethernet device is active—the primary path 

or secondary path. The diagnostics can ensure that active 

devices are fully functional and ready to take over at any time. 

A failover is the condition during which runtime operations 

are moved from one critical component to another. Failover 

can occur due to failure conditions or it can be forced 

manually, called a forced failover. Application Server 

provides redundancy in two critical functions: 

 
Fig. 2: Redundancy Layout 

1) AppEngine 

You must configure both an AppEngine and two 

WinPlatforms 

2) Data Acquisition 

You must configure two DIObjects (data sources) and a 

RedundantDIObject 

A. Configuring AppEngine Redundancy 

The Primary/Backup App Engine form a redundant pair. The 

ArchestrA infrastructure will generate the backup AppEngine 

automatically when redundancy is enabled for an AppEngine. 

Hierarchy of Application Objects can only be assigned to the 

primary AppEngine. The primary and backup engines need 

to be assigned to redundancy enabled platforms, and they can 

be deployed separately. Each production computer hosting a 

redundancy-enabled AppEngine must have a minimum of 

two network cards. One NIC is for the ArchestrA network, if 

the computer has only two network cards. The other must be 

for a dedicated Ethernet connection between computers for 

the redundancy message channel (RMC). The RMC handles 

redundancy monitoring, message handling and data 

synchronization between redundant pairs. For data 

acquisition, the Primary/Backup DIObjects (the data sources) 

must be separately created, configured, and deployed. Also, 

you must create, configure, and deploy a Redundant DIObject 

to control failovers between the two data source objects. In a 

redundant system, install and configure the primary OPC 

server on the backup engine node. 

 
Fig. 3Application Redundancy 

B. Configuring Data Acquisition Redundancy 

Data acquisition redundancy objects involve two DIObjects 

and the RedundantDIObject. In data acquisition redundancy, 

you must configure all three components: 

 Primary DIObject data source 

 Backup DIObject data source 

 Redundant DIObject data source 

 
Fig. 4: Device Integration Redundancy 

Because data acquisition redundant components are 

essentially standalone objects, all valid operations that apply 

to any other Application Objects apply to the three objects. 

All IDE commands, Galaxy Dump and Load 

functions, and import and export operations are valid on the 

two DIObject data sources and the RedundantDIObject. 

Before you can deploy the RedundantDIObject, you 

must configure at least one scan group. Also, configure only 

scan, block read, and block write groups shared by the 

Primary and Backup DIObjects in the RedundantDIObject. 

C. Configuring in Control Programing 

InControl™ is one of the family of tools comprising the 

Wonderware® FactorySuite™ of process control solutions 

for factory floor applications. InControl is an open-

architecture package that allows you to design, create, test, 

and run application programs for controlling your process. 

InControl is designed for close integration with the other 

FactorySuite components, including InTouch®, InBatch, and 

IndustrialSQL Server. 
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Fig. 5: Ladder logic implementation 

D. Relevant Development by Archestra IDE 

The ArchestrA Framework consists of server-side 

configuration and deployment related components. In System 

Platform, these components include a centralized object 

repository called Galaxy Repository, an integrated 

development environment, a data repository, object 

deployment using the Bootstrap service, and a Web server for 

Internet visualization and content management. 

 
Archestra works on the basis of a hierarchical structure 

 
Fig. 6: The Archestra Hierarchy 

E. Working with Objects in Containment 

AutomationObjectA type of object that represents permanent 

things in your plant (such as Application Objects or Device 

Integration Objects) as objects with user-defined, unique 

names within the Galaxy. It provides a standard way to create, 

name, download, execute, and monitor the represented 

component. 

ContainmentA hierarchical grouping that allows one 

or more Automation Objects to exist within the name space 

of a parent Automation Object and be treated like parts of the 

parent Automation Object. This functionality allows for 

relative referencing to be defined at the template and instance 

level. 

 
Fig. 7: Container Application Object 

F. Working with Alarms 

Alarms warnabout process conditions that can potentially 

causeproblems. Typically, you set up an alarm to become 

active when aprocess value exceeds a defined limit. For 

example, you can set analarm for a pump that warns when no 

fluid pressure is detected. 

An alarm is an abnormal condition that requires 

immediate attention. An operator usually acknowledges an 

alarm. Archestr Ahandles the real-time reporting of alarms 

and provides special clients for viewing them. 

 
Fig. 8: Process Alarms 
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G. Working with History 

To save your process data to a historical database, you must 

install the Wonder ware Historian. A Wonder ware Historian 

database can be installed on any computer outside the Galaxy, 

but on the same network. Each Engine in the Galaxy is 

configured with the location of the Historian storage node to 

which its history data is to be sent. 

 
Fig. 9: Application Server History Components 

H. Historian Client 

Wonder ware Historian Client Trend. Enables trending of 

historical and real time data over time. Powerful features 

allowdata to be compared with other data from different 

periods. Alarmsand limit excursions are readily visible. It is 

also possible to addand view annotations in your trends. 

 
Fig. 10: Results of Pressure & Temperature History 

IV. CONCLUSIONS 

In this project would be presented a design methodology of 

an active the production environment at RIL-HMD runs 

critical process executing multiple batches in a specific time 

duration, the downtime in such an environment heavily 

affects the overall production and equipment efficiency. To 

have an uninterrupted flow, an entire system was designed to 

have two levels of redundancy, With Application redundancy 

we provided an instant failover between active and standby 

systems and with device redundancy we provided a failover 

in between application and control system. These architecture 

of dual redundancy helped in optimizing the overall process 

execution and decreasing the downtime. 
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