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The EMS systems (Energy Management System) are commonly found in large 

systems of transmission and power plants, for purposes of optimizing the office and 

operation, but the functionality of DMS (Distribution Management System) is 

relatively new. 

 

While OMS applications (Outage Management System) are used in the 

management processes of service interruptions, the DMS (Distribution Management 

System) extends the efficient management of the planned work and electrical 

operations control center. 

 

DMS is typically associated with receiving real-time status and analog points of the 

distribution system, and generating control commands monitoring switches and 

reclosers, banks switched capacitors, voltage regulators and tap changers load.  

 

The importance of DMS will increase as there are additional customer generation, 

energy storage and demand response in distribution systems. This will require a 

telecontrolled network of medium and low voltage, which in most systems Latin 

America is a fairly distant future. However, implementing solutions such as FLISR (see 

below), require partial automation, which is being done installing telecontrolled 

reclosers. 

 

Recently, the term "ADMS" is also used.  Advanced Distribution Management System, 

that includes applications such as FDIR or FLISR (Fault location, Isolation and Service 

Restoration) functions performed by software or through intelligent hardware. To 

implement, remote controlled elements are necessary, such as switches and 

reclosers, and analog data measurement is required. Consequently, it also requires 

a communications system, highly reliable. Such applications are also born in the 

context of "Smart Grid" and "self-healing", where the network is isolated and restored 

optimally. 

 

There is a clarification necessary. The term DMS (Distribution Management System) 

in the field of major suppliers of automation systems, SCADA, etc. and above all in 

the United States, has the meaning described before. In other countries, the "DMS" 

has sometimes a broader meaning. It is a management system of integrated 
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processes comprising a GIS (Geographic Information System), Asset Management, 

OMS - Outage management system, ERP, and may include SCADA. 

 

Similarly, there is no clear definition of "distribution". Often automation systems 

providers, refer only to networks of telecontrolled  elements, or levels of more than 

110 kV and  substations with outputs between 10 kV and 65 kV. They omit the 

medium (<15 kV) and low voltage (220 V) network - normally non- telecontrolled. 

Therefore, it is better to speak of SCADA remote controlled systems and not-

telecontrolled systems to cover the entire distribution system. 

 

Both systems have radically different in terms of modeling and data volume 

characteristics. While the telecontrolled system comprises a number of nodes and 

lines and a limited volume of data, the system comprising medium voltage feeders 

and distribution transformers, the low voltage networks and the meters of the 

consumers are by far a larger data volume to manage. 

 

In medium size power distribution companies we talk about 1000 - 5000 nodes in the 

telecontrolled system, but in the not-telecontrolled network, we do have 450,000 

meters, 30,000 transformers, 700,000 low voltage poles; all modeled in a database 

in topological, electrical and georeferenced form. High voltage networks are 

usually meshed, while M/L distribution are radial. Therefore, also solutions with 

different algorithms are required to perform the DMS. 

 

DMS is receiving much attention because it can provide solutions to many 

challenges that distribution organizations face today. The table 1 contains a list of 

deployed applications in SPARD® ADMS, functionality and benefits. Applications for 

the telecontrolled  system  and not - telecontrolled are presented separately. 

 

 
Tabla 1. Features and Benefits for telecontrolled and no-telecontrolled systems 

SPARD® DMS: NETWORK 

APPLICATIONS 

TELECONTROLADAS 

FUNCTIONALITY BENEFITS 

Network Model Models the high voltage network, 

substations, medium and low voltage 

topologically (connectivity) and electrically 

Allows Control and Supervision of all 

network  

Topological processor  Dynamically and automatically calculates 

the network connectivity of any changes in 

the status (open / closed) of the cut 

elements and equipment 

Topological processor is essential for 

all applications of DMS, SCADA, OMS, 

GIS.  

Power Flow Calculate power flows, voltages and 

currents based on measurements of loads 

and voltages, and network topology 

It is essential for planning and 

operational execution. This aplication 

can simulate additional loads and 

their effect on the system, to avoid 
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erroneous operations that can lead to 

costly damages. 

Analysis of Short Circuit, 

Protection Coordination 

Calculates short circuit currents and 

contributions and other variables when the 

system is in fault condition 

Prevents damage to expensive items 

such as transformers, etc.  

- Verification of coordination 

protections under operating 

conditions 

 - Reduced risk 

 - Improved Quality of Service. 

Reactive Control, Volt / Var 

Control 

Determines the position of taps and 

capacitor banks using a genetic algorithm 

 -Reduce losses  

- Keeps voltages within normal limits 

Contingency Analysis Ranks in order of severity, the possible 

failures of complete network elements 

Helps the Operardor to take actions 

that improve system reliability and 

reduce the number of users affected 

Load Forecast Short term demand projection based on 

historical data  

- Required for operational planning  

- Predict and plan possible reductions   

or increases in load  

- reduction of damage and rationing 

 -it is required by the national dispatch 

center 

Fault location, isolation and 

service restoration (FLISR) 

Using mathematical algorithms, it 

determines the actions for optimal service 

restoration with no overload of network 

elements. It requires automation and 

remote control of the cutting elements. 

 - FLISR reduces the number of 

customers and minutes interrupted 

by cuts  

-    FLISR is more successful in reducing 

the number of customers and 

minutes interrupted for operations 

automated switching, than for 

manually validated operations  

State Estimation, Load 

Estimation 

Intelligent estimation of measurements and 

loads and application of estimation 

algorithms to non-existing measures. 

Detection of erroneous mesurements to 

obtain a state as close to reality in a real 

time network control. 

It allows to know the status of the 

telecontrolled network and get all 

the benefits of DMS applications. It 

helps to estimate loads in non-

telecontrolled networks 

Simulation mode Many analyzes can be performed by DMS in 

simulation mode with real data, but without 

interfering with control actions 

In simulation, scenarios can be tested 

in order to:  

- reduce risk  

- reduce losses 

- improve reliability 

- Improve utilization of equipment - 

etc. 

OTS - Operator Training 

Mode 

In this mode, the SCADA works in isolation 

without telemetering, connected to EMS / 

DMS. The SCADA operator is trained by a 

simulated system in the DMS. The instructor 

can perform operating cases for teaching 

purposes. 

The training takes place in a 

completely simulated environment, 

without the risk that can interfere with 

the actual operation of the network. 

Optimal Load Flow Determine optimal dispatch of generators 

present the system using genetic algorithms 

Decreases generation costs and 

technical system losses. It also serves 

to optimize power purchase policy 

from external systems 
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In Table 2 shows the DMS applications at OMS level 

 

 
Tabla 2.the DMS applications at OMS level 

THE ADMS 

APPLICATIONS AT OMS 

LEVEL 

FUNCTIONALITY BENEFITS 

State estimation: Load 

Allocation in distribution 

transformers 

Estimation of unmeasured loads in 

distribution transformers based on load 

curves, consumption of customers, 

macrometers and measures of feeder 

output  

It allows to know the status 

of the not telecontrolled 

network and get all the 

benefits of DMS 

applications  

Load Flow and Loss 

Balance  

Load flow in circuits of medium and low 

voltage for calculation of voltages, 

currents and technical losses. Non- 

technical losses are calculated using the 

total energy balances discounting 

technical losses 

 - Knowing the status of the 

network in terms of 

voltages, currents and 

power flows.  

-   Calculation of technical 

and non-technical 

losses, loss reduction and 

balances. 

 

Fault location by short 

circuit 

Based on the fault current measured at 

the feeder, the likely location of the fault 

is calculated and displayed 

 - Attention to a failure in a 

correct way. 

-  Reduced service 

restoration time. 

Demand Forecast Based on statistical models predicting 

the behavior of demand in the near 

future  

operational planning to 

avoid overload and 

network damage 

Optimal Reconfigurator 

(Load Balancing) 

optimum transfer points between feeders 

are calculated in order to minimize losses 

and for load balance 

 - Loss Reduction  

- balancing loads between 

circuits that prevents 

overloading and damage 

Analysis of the fault 

location, isolation and 

switching for service 

restoration (FLISR) 

The non telecontrolled network must first 

be automated for remote reclosers and 

switches. Optimal switching as a 

recommendation to the SCADA 

operator 

Reduction of amount of 

affected customers and 

their outage duration 

 


