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ABSTRACT 
Electrical power distribution system is an important part of electrical system in delivery of electricity to consumers. Electric 

power utilities worldwide are increasingly adopting the computer aided monitoring, control and management of electric 

power distribution system to provide better services to electric consumers. Therefore, research and development activities 

worldwide are being carried out to automate the electric power distribution system utilizing recent advancements in the area 

of Information Technology (IT) and data communication system. This paper reports the present and past status of the 

research and development activities in the area of electric power distribution automation both in developed as well as in 

developing countries. The information given in this paper is useful to electric power distribution utilities and academicians 

involved in research and development activities in the area of power distribution automation. 

1. INRODUCTION 

Electric utilities, all around the world, have realized 

the problems associated with vertically integrated 

electric power systems and therefore they are moving 

towards unbundled model of generation 

companies(GENCOs), transmission companies 

(TRANSCOs), distribution companies (DISCOs), and 

energy service companies (ESCOs). In the past, all 

electric power distribution-related functions could be 

transparently coordinated along the complete supply 

chain. In the future, many distribution companies will 

manage third-party contacts by delivering bulk power 

from GENCOs and TRANSCOs to meters owned by 

ESCOs. 

At the same time, many state regulatory commissions 

are considering the viability of retail wheeling (small 

generators connected to the distribution system 

selling electricity directly to consumers). In addition 

to planning and operating difficulties, retail wheeling 

asks distribution systems to perform the functions for 

which they were not designed [1]. 

In view of the above, on-line information, remote 

control and efficient management system are required 

for power distribution utilities. Considering the 

extensive size of the network, these tasks can be 

efficiently achieved through the intervention of 

information technology utilizing the available high-

speed computer and communication technology. This 

system of monitoring and control of electric power 

distribution networks is also called as “Distribution 

Automation (DA)” system. 

The Institute of Electrical and Electronic Engineers 

(IEEE) has defined Distribution Automation System 

(DAS) as a system that enables an electric utility to 

remotely monitor, coordinate and operate distribution 

components, in a real-time mode from remote 

locations [2]. The distribution automation system is 

based on an integrated technology, which involves 

collecting data and analyzing information to make 

control decisions, implementing the appropriate 

control decisions in the field, and also verifying that 

the desired result is achieved [3]. The location, from 

where control decisions are initiated, is generally 

called Distribution Control Centre (DCC) [4]. 

How does Power reach us? 
Electric power is normally generated at 11-25kV in a 

power station. To transmit over long distances, it is 

then stepped-up to 400kV, 220kV or 132kV as 

necessary. Power is carried through a transmission 

network of high voltage lines. Usually, these lines run 

into hundreds of kilometres and deliver the power 

into a common power pool called the grid. The grid is 

connected to load centres (cities) through a sub-

transmission network of normally 33kV (or 

sometimes 66kV) lines. These lines terminate into a 

33kV (or 66kV) substation, where the voltage is 

stepped-down to 11kV for power distribution to load 

points through a distribution network of lines at 11kV 

and lower. 

The power network, which generally concerns the 

common man, is the distribution network of 11kV 

lines or feeders downstream of the 33kV substation. 

Each 11kV feeder which emanates from the 33kV 

substation branches further into several subsidiary 

11kV feeders to carry power close to the load points 

(localities, industrial areas, villages, etc.,). At these 

load points, a transformer further reduces the voltage 

from 11kV to 415V to provide the last-mile 

connection through 415V feeders (also called as Low 

Tension (LT) feeders) to individual customers, either 

at 240V (as single-phase supply) or at 415V (as three-

phase supply). A feeder could be either an overhead 

line or an underground cable. In urban areas, owing 

to the density of customers, the length of an 11kV 

feeder is generally up to 3 km. On the other hand, in 

rural areas, the feeder length is much larger (up to 20 

km). A 415V feeder should normally be restricted to 

about 0.5-1.0 km. Unduly long feeder’s lead to low 

voltage at the consumer end. 

2. DISTRIBUTION AUTOMATION 

Distribution automation (DA) optimizes a utility’s 

operations and directly improves the reliability of its 

distribution power system. Adding targeted 

distribution automation capabilities can be 

economical when they are an extension of your 

existing SCADA investments and the communication 

infrastructure. The success or failure of an automation 

program hinges on proper selection of equipment and 

communications to seamlessly integrate data into the 

utility control room. The key is to choose equipment 

that leverages your current assets wherever possible. 

With the latest in high speed communication 

technology, there has never been a better time for 

utilities to extend their automation beyond the 

substation. 
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Power System Engineering, Inc. (PSE) has years of 

experience designing a wide range of DA 

applications and systems for utilities, such as 

applications that include automatic sectionalizing and 

SCADA controlled switching. Known for our 

experience with automation projects and power 

delivery planning, PSE understands both the benefits 

and the technology involved with DA.  

Most utilities want to reduce customer complaints, 

outage lengths, and crew response to outages. Until 

recently, DA has been thought to be beneficial only 

for large urban utilities. Today, with the advances 

made in communication media, DA can be 

successfully installed in many utilities, even rural 

systems, providing immediate payback in member 

satisfaction and reduced operating expenses. Utilities 

using DA can achieve: 

• Significant reduction outage time for 

customers, with minimal circuit 

reconfiguration resulting in improved 

reliability indices. 

• Automatic/semi-automatic feeder tie 

switches. 

• Reduction in travel time to remote locations, 

reducing fuel and labor costs. 

• Reduction in feeder patrol time to isolate 

faults. 

• Information reported back to the office 

immediately, providing a clearer picture of 

what is happening in the field. 

The gauge of effectiveness of DA implementation is 

reflected in reduced outage times, reduced responses 

to outages, and the level of automation desired by the 

utility. In this area, a higher cost does not necessarily 

indicate a smarter purchase.  

3. THE TECHNOLOGY DEVELOPMENT 

MISSION- At IIT 
A Technology Development Mission on 

Communication, Networking and Intelligent 

Automation, was jointly taken up by IIT Kharagpur 

and IIT Kanpur. While the mission focus at IIT 

Kharagpur is to develop technology for industrial 

automation, IIT Kanpur embarked upon the 

development of an integrated technology for power 

distribution automation system. 

In a distribution automation (DA) system, the various 

quantities (e.g., voltage, current, switch status, 

temperature, and oil level) are recorded in the field at 

the distribution transformers and feeders, using a data 

acquisition device called Remote Terminal Units 

(RTU). These system quantities are transmitted on-

line to the base station (33kV substation) through a 

variety of communication media. The media could be 

either wireless (e.g., radio, and pager) or wired (e.g., 

In a distribution automation (DA) system, the various 

quantities (e.g., voltage, current, switch status, 

temperature, and oil level) are recorded in the field at 

the distribution transformers and feeders, using a data 

acquisition device called Remote Terminal Units 

(RTU). These system quantities are transmitted on-

line to the base station (33kV substation) through a 

variety of communication media. The media could be 

either wireless (e.g., radio, and pager) or wired (e.g., 

Dial-up telephone, RS-485 multi-drop, and Ethernet). 

The measured field data are processed at the base 

station for display of any operator selected system 

quantity through Graphic User Interface (GUI). In the 

event of a system quantity crossing a pre-defined 

threshold, an alarm is automatically generated for 

operator intervention. Any control action (for opening 

or closing of the switch or circuit breaker) is initiated 

by the operator and transmitted from the 33kV base 

station through the communication channel to the 

remote terminal unit associated with the 

corresponding switch or circuit breaker. The desired 

switching action then takes place and the action is 

acknowledged back to operator for information. 

 
Fig. 1: Typical Power Transmission and 

Distribution Scenario with DA components 

3.1 The Mission Activities at IIT Kanpur 
IIT Kanpur has embarked on an effort to develop 

indigenous technology for an integrated power 

distribution automation system in collaboration with 

four industry partners (Secure Meters Limited, 

Udaipur; Indian Telephone Industries, Raebareli; 

Data Pro Electronics Private Limited, Pune; and 

Danke Switchgears, Vadodara). This effort includes 

development of 

• Communication and networking technology 

using wired and wireless media, 

• micro-controller based remote terminal unit 

(RTU), 

• Remotely operable switch for 11kV and 

415V feeders, 

• Application Specific Integrated Circuit 

(ASIC) for electrical instrumentation, 

• DA software to enable remote monitoring, 

alarm generation and remote control, and 

• Distribution network simulator (a scaled 

down model of a real-life distribution 

network) to provide a test bed for a 

comprehensive testing of the developed 

technology, components and software. 

Some of the developments noted above are being 

implemented in the IIT Kanpur distribution network 

as a pilot level installation for field reliability 

evaluation. 

3. Distribution Automation: Research Work in 

Future 

Across the world, vendors have brought out 

Distribution Automation (DA) technology in a 

fragmented manner. No indigenous effort appears to 

be made in offering complete solution of the 
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Distribution Automation system starting from 

development of various components till the 

integration of the complete distribution automation 

systems. The future research work should be aimed at 

developing indigenous know-how of full scale 

Distribution Automation system, which can cover 

from primary substations to consumer level 

intelligent automation. The future work for power 

distribution automation is expected into following 

broad areas: 

• Consumer level intelligent automation 

system 

• Computer aided monitoring and control of 

distribution transformers 

• Substation and feeder level automation 

• Data communication system for DA 

• DCC Software 

• Pilot level demonstration projects 

4. CONCLUSION 

At present, power utilities have realized the need for 

full scale distribution automation to achieve on-line 

system information and remote control system. This 

is required in order to fully accomplish the restricting 

(GENCOs, TRANSCOs, DISCOs, and ESCOs) of the 

power system to the level of retail wheeling [1, 5]. On 

the other hand, the main motivation for accepting the 

distribution automation in developing countries such 

as India is to improve operating efficiency of 

distribution system. This indicates worldwide interest 

for distribution automation at present. Looking at the 

interest of power utilities for distribution automation, 

academic institutions are now taking interest to 

introduce courses and R& D activities in the field of 

DA in the regular academic curriculum. A list of 

possible research areas and activities for future is also 

proposed for power distribution automation. 
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