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CHAPTER – IV
CONCLUSIONS  AND  SCOPE  FOR  FUTURE  WORK

4.1 INTRODUCTION   
The  use of  energy monitoring  and control system in industries has started gaining popularity in the recent past,  because of  various advances in industrial network technologies. 
The existing systems for monitoring and control of substations are based on  SCADA  (Supervisory Control And Data Acquisition) concept.  These systems use a concentrated data collection  technique in which all measurements of the substation are concentrated at one point called DAS  (Data Acquisition System),  and then communicated to the central computer or to a  remote system for further analysis.  These systems are  not very economical for smaller/ medium substations.  Further more any modification on the system requires customized attention and thus makes the system more complex in nature.  Any malfunction in the DAS causes complete break-down of the entire measuring system.

Therefore these objectives have necessitated to look back into identify the factors responsible for these inefficiencies and to develop a new system that can overcome these drawbacks and the system can be implemented at a substation input level through the power of substation monitoring.  In the next and subsequent sections,  the conclusion of all the chapters and scope for future work has been discussed.
4.2 SUMMARY OF THE  DISSERTATION
The conclusion of the dissertation  has been drawn on the basis of various  chapters, which are summarized in the following subsections. 
The Chapter-I is devoted to the evolution and industrial need for the energy monitoring and control system at substation level.  As since the evolution of power measurement instrumentation has given rise to lower cost multi-function instruments capable of simultaneous  measuring power quality, harmonics and energy consumption.  The industrial networks such as the Eight Open Networks with industrial Ethernet like Profi-bus, CAN, Device-Net, CAN-open, Inter-bus, AS-interface, Control-Net, Foundation Filed-bus and several application  layer protocols like Mod-bus/TCP, Ethernet/IP, Foundation field-bus/HSE, Profi-Net, plus field bus technology have changed the industrial applications dramatically. It has now become possible to have sensors which are network enabled with the help of a general purpose/dedicated  digital signal processor, various parameters of the single/three phase system viz. instantaneous effective voltage, rms voltage, rms current, apparent power, active power, reactive power, power factor, etc can be measured and made available to a control computer for general purpose display as well as control of these  parameters including physical parameters such as  temperature, pressure,  level etc.
The Chapter-II  has discussed about  the design aspects of the monitoring system i.e Energy Node Plus (hereafter called ENP) and its various components and the related parameters. The Energy Node Plus  is a tool for monitoring the electrical parameters like voltage, current, power factor,  active power, reactive power, phase wise apparent power,  frequency and feeder status information in a substation.  It can be  connected to any of the distribution feeder  or to a three phase load. The ENP can be connected to a Personnel  Computer through RS-485 to RS-232 Converter.  The input to ENP is made through the current transformer and potential divider.  Each ENP  can be identified with its Node ID. ENP is based around  the ATMEL two Chip Solution for Energy  Measurement with Microcontroller.
The Chapter-III is devoted to programming, implementation, integration and testing of the Substation Monitoring and Control System. The firmware has been customized for a typical 500 KVA/11 KV substation equipped with two transformers  of the capacity of 250 KVA. The Substation Monitoring System User Interface is very user friendly and it has been tested successfully.

4.3 SCOPE FOR FUTURE WORK

In the present work emphasis has been on the position of the  Energy Monitoring and Control System. Some methods ranging from conventional to adaptive concepts have been used to achieve the desired performance. This system can be further expanded with the capabilities for switchgear control and circuit breakers. It can be used for monitoring the health of the substation equipment and preventive maintenance schedules. It can also be used to reduce the maintenance costs and frequency of breakdowns by properly taking the measures. This will help to identify the ideal running of the utilities and wastages of energy in some places in turn reduce the overall energy consumption.  The system can be upgraded with the new networking technologies such as lon-works, Ethernet  Protocols implementation in the nodes.
With the advances in Computers and  Information Technology,  a lot of scope is still  left to study the expert systems and artificial intelligence in the control of sub-station and energy monitoring activities.  A lot of research work is going on, in the development of  Energy Monitoring, Control and automation of sub-stations.  Fuzzy control and neural   network approach to  substation monitoring and control  is also being studied. These aspects may be studied for future work. 
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