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Abstract: The work presented here consists of detailed understanding of general market, electrical market, need of 

electricity markets and its objectives. All the entities and its role indulged in the electricity market architecture are also 

mentioned. It involves detailed classification of electrical market, the role of Independent System Operator which 

includes its responsibilities, principles, prescriptions and activities thereby. The paper focusses on the Generating 

Company (GENCO) which expresses the behaviour of genco in pool and bilateral markets. To accomplish the task, 

some statistical data related to the generating company are being shown. And at last, the load forecasting using 

Statistical Model based learning method is being carried out for different days. The percentage deviation of Actual 

drawl and Final schedule is being presented which clearly shows the variation is between 5 to 10 percent.  
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I. INTRODUCTION 

A market is an actual or nominal place where forces of 

demand and supply operate and where buyers and sellers 

interact (directly or through intermediaries) to trade goods, 

services or contracts or instruments, for money or barter.  
 

Market include mechanisms or means for: 
 

1. Determining price of the traded item. 
 

2. Communicating the price information. 
 

3. Facilitates deals and transactions. 
 

4. Effecting distribution. 
 

The market for a particular item is made up of existing and 

potential customers who need it and have the ability and 

willingness to pay for it. An electricity market is a system 

enabling purchases, through bids to buy, sales through 

offers to sell and short term trades, generally in the form 

of financial or obligation swaps. Bids and offers use 

supply and demand principles to set the price.  
 

The commodities with in an electricity market generally 

consists of two types: i.e., power and energy. Electricity 

markets are highly complex systems that consists of a 

number of inter-related markets for different commodities 

i.e., Energy, Transmission, Ancillary services & Different 

time frames (real-time, hour-ahead and day-ahead). The 

structure of this whole market is known as Electrical 

Market Environment. The need of electricity market 

environment is that the marketization is the only way for 

power industry to lead to prosperity. 
 

The electricity market provide efficient operation of 

electricity with respect to; 
 

1. Price, quality, safety, reliability electricity. 
 

2. Reliability, safety, and security of the national 

electricity system. 

 

II. ELECTRICAL MARKET ARCHITECTURE. 
 

The electricity market architecture comprises of main four 

entities namely; Gencos, Transcos, Discos &An 

Independent System Operator.[1] 

 

 
Figure-1 Electricity Market Architecture 

 

A. Generating Companies (Gencos) 

Genco is an owner-operator of one or more generators that 

runs them and bids the power into the competitive market 

place. Genco is not necessary to have its own generating 

plants, but it can negotiate on behalf of generating 

companies. 
 

B. Transmission Companies (Transcos) 

The transmission companies are those entities, which own 

and operate transmission lines. Their prime responsibility 

is to transport the electricity from the generators to the 

customer, and making available the transmission wires to 

all entities in the system. For their services, they levy a 

transmission tariff. 
 

C. Distribution Companies (Discos) 

The distribution companies are those entities owing and 

operating the local distribution network in an area. They 

buy wholesale electricity either through the spot-market or 

through direct contracts with gencos and supply electricity 

to the end-use customers. 
 

D. Independent System Operator (ISO) 

The ISO is an entity entrusted with the responsibility of 

ensuring the reliability and security of the entire system. It 

is an independent authority and does not participate in the 

electricity market trades. 
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E. Customers 

A customer is an entity consuming electricity. In 

deregulated markets, the customer has several options for 

buying electricity. 
 

F. Retailers 

It is the retailer of electric power. Many of these will be 

the retail departments of the former vertically integrated 

utility. 

III. DETAILED CLASSIFICATION OF 

ELECTRICAL MARKET 

Classification according to Power Market:- 
 

A. Energy market. 
 

B. Ancillary services market. 
 

C. Transmission markets. 
 

Classification according to operating mechanism of 

market:- 
 

D. Forward market. 
 

E. Spot market. 
 

F. Pool market. 
 

Other Market Types:- 
 

G. Whole sale market. 
 

H. Retail market. 
 

a. Energy Market. 

The energy market is where the competitive trading of 

electricity occurs. The energy market is a centralized 

mechanism that facilitates energy trading between buyers 

and sellers. The energy market’s prices are reliable prices 

indicators, not only for market participants but for other 

financial markets and consumers of electricity as well. 
 

b. Ancillary Services Market 
Ancillary services are needed for the power system to 

operate reliably. In the regulated industry, ancillary 

services are mandated to be unbundled with energy. In the 

general, ancillary bids submitted by the market 

participants consists of two parts i.e., A Capacity Bid &An 

Ancillary Bid. 
 

c. Transmission Market 
In a restructured power system, the transmission network 

is where competition occurs among suppliers in the 

meeting, the demands of large users and distribution 

companies. The commodity traded in the transmission 

market is a transmission right. 
 

d. Forward Market 

There are two types of forward market i.e., A Day-ahead 

Forward Market & An Hour-ahead Forward Market. 
 

In the day-ahead market and for each hour of the 24-hour 

scheduling day, sellers bid a schedule of supply at various 

prices, and MCP is determined for each hour. Then, sellers 

specify the resources for the sold power, and the buyers 

specify the delivery points for the purchased power. 
 

The hour-ahead market is similar to the day-ahead, except 

trades are for one hour, and the available transfer 

capability (ATC) is reduced to include day-ahead trades, 

and the bids are not iterative in this market. 

e. Spot Market 
Spot market is also known as real time market. To ensure 

the reliability of power system, the production and 

consumption of electric power must be balanced in real 

time. 
 

f. Pool Market 
It is defined as a centralized market place that clears the 

market for buyers and sellers where electric power 

sellers/buyers submit bids and prices into the pool for the 

amounts of energy that they are willing to sell/buy. In the 

pool market model, there are two main sides of entities 

participating in the market, i.e. customer and supplier. 
 

g. Whole-sale Electricity Market 
This market provides a competitive environment for 

generators, because the whole sale price is determined by 

the interaction between supply and demand.[2] 
 

 
 

Figure-2 Whole-Sale Electricity Market 
 

h. Retail Electricity Market 
 

 
 

Figure-3 Retail Electricity Market 
 

In this model, as shown in Figure 3, all customers have 

access to competing generators either directly or through 

their choice of retailer. This would have complete 

separation of both generation and retailing from the 

transport business at both transmission and distribution 

levels. 

 

IV. THE INDEPENDENT SYSTEM OPERATOR 

(ISO) 
 

a. Responsibilities of an Independent System Operator 
 

The primary objective of the ISO is not dispatching or re-

dispatching generation, but matching electricity supply 

with demand as necessary to ensure reliability. The ISO 
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should control generation to the extent necessary to 

maintain reliability and optimize transmission 

efficiency.[3] 
 

b. Principles for The Independent System Operator 
 

In its order number 888, FERC developed 11 principles as 

guidelines to the electric industry restructuring to form a 

properly constituted ISO, through which public utilities 

could comply with FERC’s non-discriminatory 

transmission tariff requirements. 
 

c. Prescriptions for The ISO’s 
 

There are few essential services related to coordinating use 

of the transmission grid where the ISO is both necessary 

and would have a significant comparative advantage. For 

example, although it is possible to design an ISO that 

ignores market preferences, the ISO would have a 

significant advantage in conducting its short-term 

coordination activities through an open spot market. 
 

d. Activities of the ISO 
 

A. In Pool Market. 
 

The activities of ISO in a pool can be classified as follows; 

a. 24-hours ahead. 

b. In real-time. 

c. After real-time. 

& The activities Bilateral Market is also classified 

according to 24-hours ahead, in real-time and after 

real-time.[4] 

 

V.  GENERATING COMPANY (GENCO) 
 

Genco is one of the entity of the electricity market 

architecture. In an ancillary market, genco has an 

opportunity to sell its reserves and reactive power. 
 

A. The Genco in Pool Market. 
 

In an ancillary market, genco has an opportunity to sell its 

reserves and reactive power. In some markets, the gencos 

are also requires to provide start-up price offers, ramp 

rates, minimum up and down time as shown in the table 

given below. 
 

 
 

Table-1 Generation Scheduling Practices in different 

Electricity Markets. 
 

B. The Genco in Bilateral Market. 
 

In bilateral markets, the gencos enter into direct buy and 

sell contracts with selling/buying agents. 

A. 24- Hours Ahead 
 

24- Hours ahead activity contains Entitlement, Generator 

schedule, Drawl schedule. 
 

Entitlement means every discos are given some share from 

gencos as per their installed capacity. Sample TAECO SP 

(TorrentAhmedabad electricity company) has entitlement 

is as below in 96 slots of 15 mins for 12.10.15. [5] 
 

Generator schedule means gencos have to submit the 

generator wise generating schedule in 96 slots of 15 mins 

before 24-hours. The sample Generator GTPS 5- 

Gandhinagar Thermal Power station unit 5 gives its 

generation schedule in 96 slots for UGVCL & PGVCL as 

per entitlement of 12.10.15.[6] 
 

Drawl schedule means every discos have to give their load 

demand (generator wise as per entitlement) in 96 slots 24 

hours ahead for next day. Drawl schedule for TAECO- 

Torrent Ahmedabad Electricity company for 12.10.15 is as 

below.[7] 
 

B. In Real-Time. 
 

The Sample screen shot is as below from Gujarat SLDC 

site which shows the installed capacity of Gujarat gencos, 

schedule & actual generation. It also shows the Gujarat 

Discos schedule, actual drawl and Deviation between 

schedule and drawl as DSM.[8] 
 

 
Figure-4 Gujarat Power System Real Time Data [8] 

 

UGVCL-PGVCL SCHEDULE VS DRAWL TREND- It 

shows UGVCL schedule is much closer than PGVCL. 

Which suggest that on this day scheduling of UGVCL is 

much better.  Scheduling is done 24 hours ago.[9] 
 

After monitoring of ISO the trend for power in Gujarat for 

08.10.15 is as below. In which schedule and drawl is 

nearer to each other which is good sing and that’s why the 

frequency variation is very low, which is very important 

for system reliability. 
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Figure-5 Ugvcl-Pgvcl Schedule V/S Drawl Trend [9] 
 

 
 

Figure-6 Trend for Power in Gujarat for 08-10-2015 [10] 
 

C. Load Forecasting 
 

 The forecasting of UGVCL is done using Statistical 

  Model based learning method.  

 
 

Table-2 Entitlement, Schedule and Drawl schedule of 

UGVCL for 18-10-15. 
 
 

Entitlement is the power available for scheduling. Day 

ahead is the schedule done before 24 hours. Final revised 

schedule is the final schedule after revision done during 

the day as per load position. Actual drawl is the actual 

drawl done. 
 

Based on the table [11], a graph of UGVCL’s entitlement, 

schedule and drawl for 18-10-2015 is shown below. 
 

 
 

Figure-7 Graph of Entitlement, Schedule and Drawl of 

UGVCL for 18-10-15. 
 

The graph consists of load in MW versus hour. Thus, it      

can be clearly seen that the entitlement and day ahead 

schedule is almost constant, whereas final revised 

schedule and actual drawl is between 2500 MW to 3000   

MW. 
 

 
Table-3 Entitlement, Schedule and Drawl schedule of 

UGVCL for 22-10-15. 
 

Based on the table [12], a graph of UGVCL’s entitlement, 

schedule and drawl for 22-10-2015 is shown below. 
 
 

 
 

Figure-8 Graph of Entitlement, Schedule and Drawl of 

UGVCL for 22-10-15. 
 

The graph consists of load in MW versus hour. Thus, it      

can be clearly seen that the entitlement and day ahead 

schedule is almost constant, whereas final revised 

schedule and actual drawl is between 2000 MW to 3000 

MW. 
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Table-4 Entitlement, Schedule and Drawl schedule of 

UGVCL for 25-10-15. 
 

Based on the table [13], a graph of UGVCL’s entitlement, 

schedule and drawl for 25-10-2015 is shown below. 
 

 
Figure-9 Graph of Entitlement, Schedule and Drawl of 

UGVCL for 25-10-15. 
 

The graph consists of load in MW versus hour. Thus, it                   

can be clearly seen that the entitlement and day ahead 

schedule is almost constant, whereas final revised 

schedule and actual drawl is between 2000 MW to 3000 

MW. 
 

 
Table-5 Entitlement, Schedule and Drawl schedule of 

UGVCL for 28-10-15. 
 

Based on the table [14], a graph of UGVCL’s entitlement, 

schedule and drawl for 28-10-2015 is shown below. 
 

 
Figure-10 Graph of Entitlement, Schedule and Drawl of 

UGVCL for 28-10-15. 
 

The graph consists of load in MW versus hour. Thus, it                   

can be clearly seen that the entitlement and day ahead 

schedule is almost constant, whereas final revised 

schedule and actual drawl is between 2000 MW to 3000 

MW. 
 

 
Figure-11 Graph of Percentage Deviation between Actual 

Drawl and Final Schedule for 18-10-15, 22-10-15, 25-10-

15, and 28-10-15. 
 

The graph consists of Percentage Deviation versus hour. 

Thus, it can be clearly seen that the variation between 

actual drawl and final schedule is 5 to 10 percent.   
 

D. After Real-Time 

After day ahead and real time monitoring by ISO, the 

billing/ settlement is most important work, in which you 

have to monitor gap between schedule and actual drawl, 

the frequency at that time & the DSM charge at that time. 

It is very lengthy process. 
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                              CONCLUSION 
In the proposed paper, a brief introduction about general 

market and electrical market is shown. A detailed 

explanation of electrical market architecture and its 

classification is also carried out. The role of generating 

company (Genco) in pool and bilateral markets is analysed 

from the activities of the Independent System Operator 

(ISO). Also the load forecasting of UGVCL is done using 

statistical model based learning method which consists of 

entitlement, schedule and drawl schedule for different 

days. And at last, combined percentage deviation between 

actual, drawl and final schedule is made which clearly 

shows that the variation between actual, drawl and final 

schedule is 5 to 10 percent. 
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