
WHAT IS INCREMENTAL COST IN
POWER SYSTEM

What is incremental cost?

Incremental cost is how much money it would cost a company to make an additional unit of product.

Analyzing incremental costs helps companies determine the profitability of their business segments.

Incremental cost is the total change that a company experiences within its balance sheet due to one

additional unit of production.

What is incremental fuel cost?

t is given byThe incremental fuel cost is a measure of how costly it will be produce an incre ent of power. The

incremental production cost,is made up of incremental fuel cost plus the incremental cost of

labor,water,maintenance etc. which can be taken to be some percentage of the incremental fuel cost,instead

of resorting to a rigorous mathe

Why is incremental cost a product of an increase in production?

Conversely, if incremental cost leads to a decrease in product cost per unit, a company can choose to reduce

product price and increase profit by selling more units. Thus, incremental cost is a product of an increase in

production. It is usually made up of variable costs, which change in line with the volume of production.

What is the difference between incremental revenue and incremental cost?

Incremental revenue refers to the additional revenue earned from selling one additional unit, and incremental

cost is the additional cost incurred by producing one additional unit of a product. The interaction between

incremental revenue and incremental cost and how they affect each other can be illustrated as follows:

What is the unit of incremental fuel cost versus output?

ge in output.The unit is ag in Btu /KWh. A plot of incremental fuel rate versus the output is  al cost curveThe

incremental cost is the product of incremental fuel rate and fuel cost (Rs /Btu) the curve is sh wn in Fig. 4.

The unit of the incremental fuel cost

How does incremental cost affect profit?

If incremental cost leads to an increase in product cost per unit,a company may choose to raise product price

to maintain its return on investment (ROI) and to increase profit. Conversely,if incremental cost leads to a
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decrease in product cost per unit,a company can choose to reduce product price and increase profit by

selling more units.

Therefore, the incremental cost of generation unit is

designed as a consensus variable, and the

consensus based distributed algorithm is a main

method for solving distributed ED problems. 

However, many power generation costs in the

actual power system are non-quadratic or even

non-convex. For example, wind turbine power

generation often 

This plot simply shows the incremental cost curves

and present operating points of all generators in the

same area as the generator on which you clicked.

Fuel Cost Curve. The fuel cost curve specifies the

cost of fuel used per hour by the generating unit as

a function of the unit's MW output. This is a

monotonically increasing convex function.

For the economic operation of the system, the

incremental cost of each generator must be equal.

Calculation: Total delivering power is. P 1  2 where

P1 and P2 are power generated by plant 1 and plant

2, respectively, in MW and a is constant. The

incremental cost of power (I>>) is 8 rupees per

MWh. The two thermal power plants together meet 
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The same reason can be extended to a plant with

more than two generating units also. In this case, if

any two units have different incremental costs, then

in order to decrease the total cost of generation,

decrease the output power in units having higher

incremental cost and increase the output power in

units having lower incremental cost.

The incremental fuel-cost curve or slope of the

fuel-cost curve is defined by: i p. i i dpi dci. 2 = + I3

I2 (2) The incremental fuel cost curve, indicates

how, a?? expensive it will be to generate the next

increment of power generation. where: C. 1 = $/hr.

or . N/hr = dp. i dci $/hr. or . N/MWhr. 2. Analysis

and Model

Q.No.3) Incremental fuel costs for a power plant

consisting of three generating units are

IC1=20+0.3P1,IC2=30+0.4P2,IC3=30 (GATE-03)

Assume that all the 3 units are operating all the

time. Minimum  No.5)A lossless power system has

to serve a load of 250 MW . There are two

generators in the system with cost curves C1 and

C2 respectively 
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A power system has several power plants. Each

power plant has several generating units. At any

point of time, the total load in the system is met by 

and m aking the other generator units to supply the

remaining power as per equal incremental cost rule.

EXAMPLE 1 The cost characteristic of two units in a

plant are: C1 = 0.4 P 1 2 + 160 P 1 

EE8702 POWER SYSTEM OPERATION AND

CONTROL Incremental cost curve a?c From the

inputa??output curves, the incremental fuel cost

(IFC) curve can be obtained. a?c The IFC is defined

as the ratio of a small change in the input to the

corresponding small change in the output a?c where

I?F represents small changes. As the I?P G

quantities become

Graphical Solution of EDC Example: There is a

simple two units system including two very similar

units that have the following inputoutput cost

function and incremental cost function: F1 = 8 P1 +

0.024 P12 + 80 F2 = 8.2 P2 + 0.025 P22 + 82 (7.10)

a??F1 / a??P1 = 8 + 0.048 P1 a??F2 / a??P2 = 8.2

+ 0.05 P2 (7.11) 0 a?? P1 a?? 80 0 a?? P2 a?? 80 
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Fi = ai + bi PGi + ci PGi2 Rs / h The incremental

fuel cost is given by dFi = bi + 2ci PGi dPGi Rs /

MWh The incremental fuel cost is a measure of how

costly it will be produce an increment of power. The

incremental production cost, is made up of

incremental fuel cost plus the incremental cost of

labour, water, maintenance etc. which can be 

4.1. Incremental fuel cost curve: From the

inputa??output curves, the incremental fuel cost

(IFC) curve can be obtained. The IFC is defined as

the ratio of a small change in the input to the

corresponding small change in the output. The

incremental cost curve is obtained by considering

the change in the cost of

a?cIn a practical power system, the costs of

generating and delivering electricity from power

plants are different (due to fuel costs and distances

to load  equal incremental cost . Solve P i . 14

Example 7.4 The fuel-cost functions for three

thermal plants are C 1 ~C 2 2 in $/h. P 1, P 2 and P

3 are in MW. P D
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a?c Recall generator (fuel) cost curves a??

Represented by a quadratic or cubic functions a??

Can be approximated by a piecea??wise linear

function a?? Derivative is the Incremental cost

curve. Electricity Market Equilibrium Fuel Cost

Curve MW $/hr d dx Incremental Cost Curve MW

$/MWh

Incremental cost is the extra cost that a company

incurs if it manufactures an additional quantity of

units. For example, consider a company that

produces 100 units of its main product and decides

that it can fit 10 more units in its production

schedule. The additional cost it will incur for

producing these 10 units is the incremental cost.

58 Control of Modem Integrated Power Systems 8L

8L 8P. = 0, 8''A. = 0, i = I, ..,n 1 (2.5) which gives as

in (2.1) de. dP. 1 = ''A., i = I, ..,n 1 (2.6) dC/dPi is

called incremental cost of unit i, and is a function of

Pi'' r.. is a parameter (dimensions S/MWh);

equations (2.6) state that all the incremental costs

must be equal. dei''dPi 2
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However, the cost versus power relationship can be

represented in four different types of curves:

input-output curve; fuel cost curve; heat rate curve

and incremental cost curve. Mathematically, the ED

problem can be formulated using a?|

power loss. Considering all the system parameters,

the optimization constraints are non-linear

equations. To clarify different power system

parameters, a simple 3 bus system is shown in

figure 1. Two types of power exist in power system,

Active power and Reactive power. Active power

relates to the resistive

The fuel cost functions in rupees/hour for two 600

MW thermal power plants are given by Plant 1: C1 =

350 + 6P1 + 0.004 (P1)2 Plant 2: C2 = 450 + aP2 +

0.003 (P2)2 where P1 and P2 are power generated

by plant 1 and plant 2, respectively, in MW and a is

constant. The incremental cost of power (I>>) is 8

rupees per MWh.
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## The significance of Incremental cost. Before we

dive into the methods, let's appreciate why

incremental cost matters: 1. Economic Efficiency:

Incremental cost helps us identify the most efficient

level of production.When comparing the cost of

producing an additional unit with the revenue

generated from selling it, we can determine whether

it's economically viable.

What is incremental cost in power system?

Incremental cost is the total cost incurred due to an

additional unit of product being produced cremental

cost is calculated by analyzing the additional

expenses involved in the production process, such

as raw materials, for one additional unit of

production.

The same reason can be extended to a plant with

more than two generating units also. In this case, if

any two units have different incremental costs, then

in order to decrease the total cost of generation,

decrease the a?|
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Incremental cost refers to the change in total costs 

a strategic healthcare venture fund that invests on

behalf of thirteen of the nation's leading health

systems with $88 billion in combined operating

revenue.  direct labor costs for factory workers, and

other variable overheads, such as power/energy

and water usage costs. Expanding 

The incremental cost is an important calculation for

firms to determine the change in expenses they will

incur if they grow their production. In this post, we

define incremental cost, learn how to calculate it

with a formula and see an example of how it might

assist a business make profitable decisions.

It is often necessary to know the marginal cost of

operating a power system. Marginal cost is the cost

bore by utilities for supplying an additional unit of

power demand. Marginal cost data are used in

electricity rate structures, generation planning and

power purchase planning. The marginal cost of

power is
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The purpose of economic operation of power

system is to reduce the operating cost of generation

to the minimum. The total generator operating cost

includes fuel, labour and maintenance costs. For

simplicity fuel cost is the only one considered to be

variable.  The incremental costs are usually

non-linear functions of the output. Most of the 
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