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1 0BINTRODUCTION 

The graphic interface facilitates the application of NCP to such tasks as daily and weekly 
operation programming or re-dispatching; as well as allowing studies like: calculation of firm 
power, analysis of the transmission network, economic and operations detail, etc. 
 
This manual facilitates the preparation of the study parameters needed for the realization of 
these studies. It also calls attention to items that in our experience require greater attention 
from the user. 
 
In most cases, the graphic interface is self-explanatory. It allows the user to more easily 
navigate data preparation and maintain data consistency during the entry and alteration of 
study data.  
 
We took care not to describe in an exhaustive way all the screenshots for data input. That 
option would make the material unduly difficult and would probably not be useful. Instead we 
attempted to establish definitions for the basic operation of the controls (buttons, tables, lists 
and others). 
 
The values and parameters defined via the interface, determine the representation of the 
electrical system to be studied. The consequences of different parameter settings are explained 
in the NCP Methodology Manual. Therefore, it is recommended to consult the Methodology 
Manual whenever the meaning of values and parameters need clarification. 
 
The User's Manual covers the following issues: 
 
V controls utilized in data preparation 

V data consistency analysis 

V performance parameters 

V preparation and visualization of results.  
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2 GRAPHICAL BINTERFACE  

2.1 5BDatabase directory 

Upon opening the interface, the data directory will default to the one used in the latest study. 
The first time NCP is opened (just after installation) the data directory will point to a sample 
case that comes with the application. 
 

 
Fig. 2.1 

 
After the selection of the data directory the next step is to select the system to be studied. 
 

 
Fig. 2.2 

 
If a new case is being started, the following message will be displayed. 
 

 
Fig. 2.3 

 



PSR NCP 5.9 ï User's Manual 3 

 

/ƭƛŎƪƛƴƎ ά¸ŜǎέΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ ǎȅǎǘŜƳ όƴŀƳŜ ŀƴŘ ƛŘŜƴǘƛŦƛŜǊύ ǿƛƭƭ ōŜ required. 
 

 
Fig. 2.4 

2.2 6Main screenshot 

After selecting the system, the main screen of the program will be displayed: 
 

 
Fig. 2.5 

 
The NCP interface is divided into two major groups (Configuration and Scenarios/Constraints). 
The group Configuration has the sub-groups Hydro Plants, Thermal Plants and Transmission.  
 
In Configuration, the components of the electrical power system are defined (hydrological 
stations, hydro plants, fuels, thermal plants, buses and circuits), as well as their specific data. 
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¢Ƙƛǎ ǎŜǘ ƻŦ άōŀǎŜ Řŀǘŀέ ƛǎ ǎǘŀōƭŜΦ /ƘŀƴƎŜǎ ƛƴ ǘƘŜ ōŀǎŜ Řŀǘŀ ƻŎŎǳǊ when a new element is 
entered, such as a plant, circuit or bus or constraints are modified. 
 
When selecting any item of a sub-group, the right side of the interface provides for changes in 
the characteristics of the base data, as shown 
 

 
Fig. 2.6 

 
The Scenarios/Restrictions group is divided into five sub-groups: 
 
V Hydro Plants 
V Thermal Plants 
V Fuels 
V Transmission  
V System Information 

 
The scenarios required for the execution of the program, such as system and bus demand, 
expected inflows, fuel prices, as well as specific constraints   on each system element, may be 
defined in a clear and objective manner, and always refer to items of the base data, i.e., those 
present in the Configuration. 
 
The Scenarios/Constraints screen is illustrated below: 
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Fig. 2.7 

2.3 Interface controls  

The controls utilized in the interface are: 

2.3.1 20BAddition/removal of elements 

 Add element 

 Remove element 

2.3.2 20BAddition/removal of days 

 Add a day at the start 

 Add a day at the end 

 Remove a day at the start 

 Remove a day at the end 
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2.3.3 22BSelection of elements 

 Select an element 

 Remove selection of element 

2.3.4 23BDouble click 

On the screen of the (hydro/thermal) plant initial (starting) conditions; changes to the initial 
condition - (connected/disconnected) and (taking load/losing load) are made by a double click 
on the corresponding field. 

2.3.5 24BFilling up spreadsheet cells 

Some screens, such as thermal plant forced generation or circuit maintenance, use this control 
for the selection of the stages to be restricted. To perform the selection, just click on the 
desired icon and select the cells that represent the restricted stages. An example for forced 
generation can be seen in the figure below: 
 

 
Fig. 2.8 
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2.3.6 Alteration indicator 

Every item altered in the Scenarios/Restrictions group will be marked with an asterisk (*), as 
shown on the fields Intial Conditions and Forced Units, in Figure 2.8.  

2.3.7 Ordering the items 

To order a list of items, it is sufficient to click on any cell of the column to be put in order, and 
to perform the desired ordering operation. 
 

 Order the items in increasing order 

 Order the items in decreasing order 

2.3.8 Data Export/Import 

In some screens where the entry of data may take too long, such as in Demand per Bus, there is 
the alternative of exporting/importing data to/from an Excel spreadsheet,  to facilitate the 
procedure of data entry/alteration. 
 

 Export data 

 Import data 

2.3.9 Hydraulic topology display module 

On the screen of hydro plants configuration, it is possible to produce a graph showing the 
topology of the system plants. For further information on the DrawHydro module, click the Help 
menu of the application. 
 

 Visualize hydraulic topology 

2.3.10 Input/output data unit converter 

LǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ŎƘŀƴƎŜ ǘƘŜ usual units of the model (ex: m3/s, hm3, etc.) for another 
measurement units (kcfs, ksfd, etc.). For this, you must set the unit converter1 to the chosen 
one. 
 

 Unit converter 

2.4 Toolbar 

The interface toolbar is composed by the following icons: 
 

 Select data directory 

                                                 
1
 To add new units to the converter, it is necessary to contact PSR to make the modification in the model. 



PSR NCP 5.9 ï User's Manual 8 

 

 Save only the selected item  

 Save all changes 

 Select groups of scenarios/restrictions to be displayed on the screen 

 Execution parameters 

 Execute 

 Results display module (Excel spreadsheets) 

 Exit the application 

2.5 9BMenu bar 

The following options may be found on the program menu bar: 
 

1. File 
V Directory 

V Save 

V Save all 

V Exit 

 
2. Execute 

V Execution parameters 

V Execute 

V Graph 

 

3. Tools 
V Preferences 

 
4. Help 

V Methodology manual  

V User's manual  

 
5. Language 

V Portuguese 

V Spanish 

V English 
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3 EXECUTION PARAMETERS 

3.1 10BExecution options 

The execution options are the following: 
 
V Study description 

V Type of execution (NCP/NCP with OptflowF

2
F) 

V Criterion (minimize costs/maximize revenues) 

V Range (initial date/hour, and number of hours of the study) 

V Stage duration (15/30/60 minutes) 

3.2 11BEconomic parameters  

V Currency: in the preparation of reports, for example, the marginal cost of demand will 

be given in $/MWh, if the selected currency is the Dollar ($) 

V Annual discount rate: used to discount the cash flow at its present value 

V Penalty for minimum flow: value applied when the restriction is violated [$/Hm3] 

V Penalty for spillage: value applied when the restriction is violated [k$/Hm3] 

V Cost of non-supplied energy: for different depths of load cuts (non-supplied demand), 

defines the value of rationing cost in the table relating rationing (% of non-supplied 

demand) to the corresponding deficit cost [$/MWh] 

3.3 12BProblem representation 

V Terminal function (utilization of future cost function generated by SDDPF

3
F) 

V Type of maintenance (maintenance schedule/utilization of a forced unavailability factor) 

V Utilization of generation damping (prevents sudden variations in hydro/thermal 

generation) 

3.4 Hydro representation 

V Hydraulic representation (itemization per plant/per unit/mixed) 

V Representation4F of hydro generating units commitment (linear/ integer/mixed) 

V Representation of the effect of the level-volume variation (available only if the hydraulic 

representation is per unit or mixed) 

                                                 
2 

Model of optimum AC flow using as a starting point the optimum solution obtained in NCP. The model determines the re-dispatch of 

minimum cost complying with electrical restrictions (minimum and maximum voltages etc.) that have not been taken into account in NCP, or 
indication of need for reactive power injection. 
3 

Model of medium-long range cost minimization, utilizing dual stochastic dynamic programming. 
4 

Available if the hydraulic representation is per unit or mixed. Linear representation implies not to use the integer commitment variables. 
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V Representation of the permitted power generation zone (available only if the hydraulic 

representation is per plant) 

V Utilization of production factor varying in hourly stages or per day (available only if the 

hydraulic representation is per plant) 

3.5 13BOptimization options 

V Solution method (Simplex/Interior Points 5F) 

V Maximum execution time (if at the end of the stipulated time the optimum result is not 

obtained, the answer returned to the user is the best one obtained until then) [in 

minutes] 

V Absolute convergence tolerance (if the difference between the best solution obtained 

and an upper limit is less that what the user defined, the model stops and supplies the 

obtained solution) [in k$] 

V Relative convergence tolerance (if the difference between the best solution obtained 

and an upper limit is less that what the user defined, the model stops and supplies the 

obtained solution) [in %] 

V Emphasis on heuristics (degree of άŘŜŘƛŎŀǘƛonέ ƻf data processing in the search for 

integer local viable solutions. It may be made in an automatic way or regulated manually 

between best quality and greater speed.) 

3.6 14BTransmission 

V Representation of the transmission network (without network/ lossless DC flow/ lossy DC 

flow/AC flow) 

V Monitoring the flow limit (creates flow limits restrictions for all circuits or only for the 

selected circuits) 

V Losses6 

¶ Maximum number for losses discretization [up to 50] 

¶ Penalties for losses [$/MWh] 

¶ Absolute tolerance [MW] / Relative tolerance [%] 

3.7 Secondary spinning reserve selling options 

V No reserve selling 

V {ŜƭƭƛƴƎ ǊŜǎŜǊǾŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǇƭŀƴǘΩǎ ƻŦŦŜǊǎ 

V Selling reserve at the spinning reserve price 

                                                 
5 

Recommended for systems with a large number of plants/buses/circuits. Requires a special license. 
6 

Data regarding transmission losses will only be usable if the network representation is a DC flow with losses. Further information on the 

parameters for the calculation of transmission losses may be found in the Methodology Manual. 
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4 DATA BCONSISTENCY 

The interface is provided with an efficient data consistency analysis, with messages informing 
the user about all inconsistencies encountered. This process reduces considerably the errors 
that occur when alterations, additions or exclusions of system elements are made, since the 
major part of data validation is done by the graphic interface. Some error messages follow: 

4.1 16BHydro plants 

4.1.1 26BNumber of generating units  

 
Fig. 4.1 

4.1.2 27BMinimum turbine flow 

 
Fig. 4.2 

4.1.3 28BMinimum volume  

 
Fig. 4.3 
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4.1.4 29BAssociation with hydrological stations 

 
Fig. 4.4 

4.1.5 30BTables 

 
Fig. 4.5 

4.2 17BThermal plants 

4.2.1 31BNumber of generating units 

 
Fig. 4.6 

4.2.2 32BMinimum generation 

 
Fig. 4.7 














