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1 INTRODQTION

The graphic interface facilitates the application of NCP to such tasks as daily and weekly
operation programming or relispatching; as well as allowing dtas 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 itertigat in our experience require greater attention
from the user.

In most cases, the graphic interface is splanatory. It allows the user to more easily
navigate data preparation and maintain data consistency during the entry and alteration of
study dda.

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 tmntrols (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 MethodologiManual. Therefore, it is recommended to consult the Methodology
Manual whenever the meaning of values and parameters need clarification.

The User'Manual coversthe following issus:

V controls utilizd in data preparaion

V data consistency analysis

V performanceparameters

V preparaton andvisualizéion of resuls.
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2 GRAPHICANTERFACE

2.1 Database drectory

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 installatidm® data directory will point to a sample
case that comes with the application.

[&) NCP - Data directory 5

Select the data directory
Input directory
|c:\PsRNCPSE a1

=
PSR
ENCPSE

S Dat

w1

Drrive unit

ERES -l

oK | Cancel |

Fig.2.1

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

i NCP - System =5
System
Name | Identification
51 51

Cancel |

Fig.2.2

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

NCP

- System data file not found. Do you
want to create it?
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A

JfAOLAY3 6,.84¢é3 (KS RSTAYVAGAefuiredf | 38aGSY

Mame IS watem
|dentification ISi

Ok I Cancel |
Fig.2.4

2.2 Main screenshot

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

mep__ _ﬂ Lg%ﬁh‘

File Run Teaols Help Language

PHWES® O b @
l Configuration
9 scenarios/Constraints
B8 Hydro plants
i i« Hydro station configuration
- # Hydro configuration

Thermal plants
i » Fuel configuration
i = Thermal configuration
E|§° Transmission

+ Bugs configuration
i+ Circuit configuration

|

I
|| Data directory  |C:\PSRINCPSS\DatiL),

The NCP interface is divided into two major groups (Configuration and Scenarios/Constraints).
The group Configuration has the sgloups Hydro Plants, Thermal Plants and Transmission.

Fig.2.5

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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¢tKAa asSd 2F aolasS RIEGEFE A& awhéncatnduabelemdat iy 3 S a
entered, such as a plant, circuit or bus or constraints are modified.

When selecting any item of a swgjooup, the right side of the interface provides for changes in
the characteristics of the base data, as shown

[ @ NCP - [Hydro configuration] =SHACRL X
File Run Teols Help Language

2EHE @R @ | @

@ Configuration o ® | 25| &

¥  Scenarios/Constraints Code Hydro Plant

1fH1 |
2|Hz2 |

=3 Hydro plants

i i e Hydro station configuration
-+ Hydro configuration
Thermal plants
- » Fuel configuration
- » Thermal configuration
Transmission

""" Bus configuration Generator Group ] Reservoir ] Topology ] Tables] Penstock | Generating Unit]
e Circuit configuration

Consider plant ?
f* Yes { No

Mumber of Generating Units

Total Installed Capadty (M)

Minimum Turbining Qutflow (m#/s)
Maximum Turbining Qutflow {m3/s)
Minimum Total Outflow {m3/s)

O&M Cost (&M}

Mean Production Coefficent (MW fm3/s)

oL

Qutage Rate (%)

Data directory C\PSR\MNCPSE\Dat 4y

Fig.2.6
TheScenaos Restictionsgroupis divided into five subgroups:

Hydro Plants
Theamal Plans
Fueb
Transmis®n
Systeminformation

<K<K

The scenarios required for the execution of the program, such as system andemand,
expected inflows, fueprices, 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.

TheScenarios/Constraints screen is illustrated below:
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NCP - [Demand by bus]

File

BEE B S

Run Tools

)

Help Language

| |

@

@ Configuration

[P Scena rios/ Constraints

= Hydro plants

----- + Inflow forecast

----- * Maintenance

----- + Initial status

----- + Target storage

----- + Reservoir operation
----- + Travel time

..... + Ramps

----- + Primary reserve
----- » Self consumption
----- + Energy bid

----- + Cold reserve bid

il e + Pond constraint
[—]E Thermal plants

+ Maintenance

+ Operating constraints

----- + Initial status

----- + Primary reserve

----- + Forced units

----- + Self consumption

----- + Temperature effects

----- + Cold reserve bid

f [—JD Fuels

+ Fuel price

- » Fuel availability

- Transmission

Demand by bus

Circuits maintenance

-+ 5um of drecuit flows

=, System
..... + Load

P R T, N Sppa——

----- + Maximur number of start-ups

----- + Operative spinning reserve bid

----- + Maximur number of start-ups

----- + Operative spinning reserve bid

+ Minimum time with constant power

»

m

21 &) | Ge O°

Code |

1jB1
2|82
3|B3

Datelhh

01/01/2007

02/01/2007

03/01/2007 4. 5,

04/01/2007 4,

05/01/2007 5. 5.

05/01/2007

07/01/2007

[LIFNFN AN

s

in
FNIPIRNFNG
R R, R Y

&8
g b
I
=1
oo

Data directory

|c:\psrNCPsE\DatA

2.3

Interface controbk

Fig.2.7

The contro$ utilizd in the interfaceare:

23.1

e

®

2.3.2

& [

=

H

Add element

Remove element

Add aday at the start
Add a day at the end

Addition/removal of elements

Addition/removal of days

Removea day at the start

Removeaday at the end
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2.3.3 Seletion of elements

2] Selet an element

~l Removeselecton of element

2.3.4 Double click

On the screen of the (hydro/thermal) plant initial (startingnditions; 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 Filling up spreadsheet call

Some screens, such as thermal plant forced generation or circuitt@mance, 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 bet

I3 NCP - [Forced units] = | (5]
File Run Teols Help Language

FHE IE @ (b @

@ Configuration Code Thermal plant

[ﬁ:‘ ScenariosfConstraints 6 |
7|17

El@ Hydro plants - 1|T1

----- + Inflow forecast
----- * Maintenance
----- + Initial status

- = Target storage

----- + Reservoir operation - PrefamerT

----- * Travel time

l ..... * Ramps l:l Mot forced I

----- + Maximum number of start-ups
..... + Primary reserve

m

i) n T
----- * Self consumption g G fn R
----- + Eneray bid Datethh | 00h | Oth | 02h | 031 | 04h | 0Sh | 06h | O7h | 08h | 0Sh | 10h | 1th | 12h | 13h
----- » Operatie spvingreserve b ouoyzoe7 | | N

----- + Cold reserve bid P | | )

----- + Pond constraint
-, Thermal plants
----- + Maintenance
- = Operating constraints
----- + Initial status
----- * Maximum number of start-ups
----- * Primary reserve
----- + *Forced units
----- + Self consumption
----- * Temperature effects
----- + Operative spinning reserve bid
----- + Cold reserve bid

Data directory C:\PSR\NCPSE\Dat' 4y,

Fig.2.8
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2.3.6 Alteration indicator

Everyitem altered in the Senarios/Restrctions group will be marked with an asterigk), as
shown on the fials Intial Conditionsand Forced Unitsin Figue 2.8.

2.3.7 Orderingthe 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.

24 Orderthe itemsin increasingrder
24 Orderthe items in decreasing order

2.3.8 DataExport/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 cita
&4 Import data

2.3.9 Hydrauic topology dispay 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.

# Visualie hydraulc topology
2.3.10 Input/output data unit converter
LGQ& L2&aaAiot ssualivgits 6f kHe yridd&el (8 ks, hn, etc) for another

measurementunits (kcfs, ksfd, etc.)For this, you must set thenit converter' to the chosen
one.

& Unit converter

2.4 Toolbar

The interface toolbar is composed by the following icons

& Selet datadirectory

1To add new units to the converter, it is necessary to contact PSR tothmkedificationin the model
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Sae only the selectedtem

& [@

Save all changes

=

Selet groups of scerarios/restrictiorsto be displayed on thescreen

[543

Execution prameters

&%

& Execue
i Results display nuule (Excespreadsheets
@ Exit theapplicaion

2.5 Menu bar

The following optios may be found on the program menu bar

Directory
Sae
Saeall
Bxt

2. Execue
V Execution parmeters

V Execug
V Grgph

3. Tools
V Prefeences

4. Help
V Methodology nanual

V User's nanual

5. Language
V Portuguese

V Spanish
V English
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3 EXECUON PARAMETERS

3.1 Execution options

The execubn options are the following

Study escrption

Type of execution(NCPNCPwith Optflow?)

Criterion (minimiz costs/maximiz revenues)
Rangg(initial date/hour, and number of hours d the study)
Stage duration (15/30/60 minutes)

<K<K L

3.2 Economigarameters

<

Currency in the preparation of reports, for exaple, the marginalcost of demandwill
be given ift/MWh, if the selected currency is thRollar($)

Annual discount rateusedto discount the cash flow at its present value

Penaly for minimum flow value applied when the restriction isiolated [$/Hm?]

Penaly for spillagevalue applied when the restriction is violatfids/Hm"]

Cost of nonsuppliedenergy: for different depthsof load cuts(non-supplieddemand),
defines the value of rationingost in the table relaihg rationing (% of non-supplied
demangd to the carespondng deficitcost [$/MWh]

< K<< KL<

3.3 Problem epresentdion

V Terminal funcidn (utilization of future costfunction generated by SDDP)

V Type of maintenance(maintenance scheduletilization of a forced unavailabilitfactor)

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

3.4 Hydro representation

V Hydraulic representatiofitemization per plant/per unit/mixed)

V Representatiofiof hydro generating units commitment (linear/ integer/mixed)

V Representation of the effect of the leveblume variation (available only if the hydraulic
representation is per unit or mixed)

% Model of optimum ACflow using as a startingoint the optimum solution obtained inNCP.The modeldetermines the re-dispach of
minimum cost complying with electricadstrictions Mminimum and maximum voltage®tc.) that have not been taken into account MCR or
indication of need for reactive poweinjection.

3Model of medium-longrange cosminimizaion, utilizing dualstochastic dynamiprogranming.
* Available if the hydraulieepresentaion is per unit or mixedLinear representation impliesot to use the integecommitmentvariables
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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 Optimization options

V Solution methodSimplexInterior Pdnts )

V Maximum execution tira (f at the endof the stipulated time the optimum resultis not
obtained, the answe returned to the user is the best one obtained until then[in
minutes)

V Absoluteconvergence tolenace (if the difference between the bestsoluion obtained
and anupper limit is less that what the user defingthe model stops and supplies the
obtained solution [in k$]

V Relative convergence tolerangg 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 orheuristics (degree of & R S RohéO F @afla processing irthe search for
integer local viablesolutions. It may k& made in an automac way or reguladed manualy
between bestguality and greater speed

3.6 Transmissin

V Representdon of the transmission networkwithout network/ losslesDCflow/lossyDC
flow/ACflow)
V Monitoring the flow limit (createsflow limits restrictions for all circuitsor only for the
selectedcircuits)
V Losse$
1 Maximum number for losses discretizain [up to 50]
1 Penalies for losse$$/MWh]
1 Absolute blerance [MW] / Relative tolerace [%)]

3.7 Secondary spinningeserveselling options

V No reserve selling
V{StftAy3 NBaASNBS I OO2NRAYy3 (G2 LIXIydadQa 2FFSN
V Selling reserve at the spinning reserve price

° Reconmended for systens with a largenumber of plants/buses/circuis. Requires @pecial license

6 Data regarding transmission losses will only be usalfléhe network representdion is aDCflow with losses Further informationon the
parameters for the calculation of transmission losses may be found in the Methodology Manual
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4 DATACONSISTENCY

Theinterfaceis provided with an efficient data consistency analysiwjth messages inforning
the user about all inconsisencies encaintered. Thisprocessreducesconsiderdly the errors
that occur when alterations, additions or exclussasf system elements are magsince the
major part of data validaton is done by the graphiaterface Some error mesagesfollow:

4.1 Hydro plants

4.1.1 Number of generatingunits

[nee |

I.-"'_"‘-.I Invalid value: the number of generating units must be greater or equal
¥ tol

Fig.4.1

4.1.2 Minimum turbine flow

[nee =

'0' Minimum turbining must be less or equal to the maximum turbining.

Fig.4.2

4.1.3 Minimum volume

[nee 2|

|el Minimum storage must be less or equal to the maximum storage.

Fig.4.3
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4.1.4 Associgion with hydrological stations

NCP

o |

|8I The hydro plant must have an associated hydrological station.

415 Tables

Fig.4.4

NCP

[S5c)

i " . . -
[8} The table values must appear in an increasing order,
L 4

4.2 Thermal plans

4.2.1 Number of generatingunits

4.2.2 Minimum generatbn

Fig.4.5

Fig.4.6

Fig.4.7





















