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üThe current drive toward a complete open

electricity market structure, the Saudi

Electricity Company (SEC) is presently dealing

with a special business operating environment

in which some of its major consumers are in a

position to offer and compete for surplus

generation as well as request wheeling of firm

power and/or reserve among their local

facilities using the main grid.



üWhen the company owning the grid also has

its own generation, as in the current situation

with SEC, while other major consumers buys

from SEC as well as sell to surplus power from

their local generating facilities, a balanced

pricing strategy is of an extreme importance.

üSuch balanced strategy should ensure

perceived benefits to both the buyer and the

seller.



üThis Presentation presents a novel pricing

model for backup reserve and wheeling, which

attains a balanced strategy that ensures

perceived benefits to both the buyer and the

seller.

üThe model and the associated computerized

algorithm deal collectively with diverse issues

as follows:



üFulfilling local firm real (and reactive) power

demand requirements.

üFulfilling local power reserve requirements.

üBuying firm real (and reactive) power from the

grid.

üBuying reserve power from the grid.

üExporting firm real (and reactive) power

demand to remote load centers via the grid.



üExporting reserve Power via the grid.

üWheeling of firm power demand to remote end

sites using the grid.

üWheeling reserve power to remote owned

sites using grid.
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Principles of Pricing Model:

üWithout loss of generality, the pricing model

assumes interaction between the (SEC) and its

major customers.

üThe major customer has its own generation at 

some buses to supply its local demand while

purchasing power from SEC to supply the

remaining portion of its demand. 



üSome buses owned by the major customer,

excess power could be wheeled to other buses

owned by the same major customer under

negotiated agreements of SEC.

üThe pricing structure for firm power demand 

should provide the following incentives to both

SEC and its major customers. 



üThe incentive to SEC to recover both capital and

fuel\operation costs and profit from the use of its

existing generation facilities or even expand its

existing generation sites in selling power to its

major consumers.

üThe incentive to major customer to maintain

power purchase from SEC using the main SEC

grid.



The pricing structure for reserve backup should 

provide the following incentives:

üThe incentive to SEC to profit from making its

own existing generation facilities available for

backup reserve to its major consumers.

üThe incentive to the major customer to refrain

from building its own extra generation capacity to  

provide the required backup reserve to its demand 

and opt for the reserve power available from SEC

through its power grid. 



The pricing structure for Wheeling should provide 

the following incentives:

üThe incentive to SEC to profit from using its own

grid and even expanding \ strengthening it as a 

wheeling vehicle for its major consumers to wheel

generated power among their demand centers

connected to the main grid.

üThe incentive to the major customer to use SEC

grid for wheeling power and\or reserve.



The pricing structure for Wheeling should provide 

the following incentives:

üThe major customer will wheel power among its

various demand centers connected to the grid

rather than selling the excess power directly to

SEC while purchasing the required power at the

demand center again from SEC, or even build the

extra local generation capacity required at the

particular demand center.



Pricing Model Formulation:

üWhat was required from SEC and its major

customer is basic simulation tool which

determines the pricing structure in ñwhat-ifò

tableau- type analysis with full user control over

input data parameters.

üThe optimal pricing strategy by both SEC and the

major customer arrived at successive executions

of pricing simulation routine with sequential 

updating and refining of the user input parameters.



üThe overall pricing problem comprises all entities

dealing with backup reserve and wheeling in the

electricity market.

üThe overall pricing problem has two main

parameters:

1- The cost of fuel.

2- The associated transportation costs to power.

generation sites which are paid to external entities

outside the costing model and the revenues from

local power sales at various buses by consumers.



üThe total annual cost for entity K is given by:



üThe total annual revenue entity K is given by:



üThe net annual profit (revenue ïcost) for entity K

is given by:

üF(K) = R(K) ïC(K).

üWithout loss of generality, the symbol (K) 

expressions can be considered to mean the sum

of all buses and\or the grid( being one of the

entities) which owned by particular entity (K)



ü For example, the annual cost, revenue and net

profit can be written respectively as:



1)Run the PSS\E package on the SEC base-case 

of interest to establish a solved power flow 

case. Use the network reduction option of the 

PSS\E package to establish a feasible 

SEC/Customer network model for subsequent 

pricing strategy development.

2)Define the pricing parameters for a given 

backup reserve and wheeling scenario to be 

analyzed (reserve import/export prices, 

wheeling fees, etc.)



3)For each of the market entities (SEC, Customer and Grid), calculate the 

cost components (some components are not applicable for some market 

entities) from Equation (2a).

4)For each of the market entities (SEC, Customer and Grid), calculate the 

revenue components (some components are not applicable for some 

market entities) from Equation (2b).

5)Based on the results obtained in 3 and 4 above, evaluate the profitability 

level for various market entities.

6)Using the pricing sensitivities of Equations (1a) and (1b), repeat steps 2 

to 4 above for each assumed pricing scenario. Select an equitable pricing 

strategy based on the relative profitability levels among various analyzed 

scenarios.

6)Using the pricing sensitivities of Equations (1a) and (1b), repeat steps 2 

to 4 above for each assumed pricing scenario. Select an equitable pricing 

strategy based on the relative profitability levels among various analyzed 

scenarios.



Implementation portion of SEC power grid:



Implementation portion of SEC power grid:



Data for pricing simulator taken from PSS as 

follows:



Data for pricing simulator taken from PSS as 

follows:



Data for pricing simulator taken from PSS as 

follows:



Sample of user input data (Buses & Backup reserve):



Sample of user input data (Wheeling):



Sample of output simulation data (Owner):


