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Network Analysis & Planning

NAP is a comprehensive software package for planning and analysis of electric power
networks. A single graphical user interface allows to access several calculation models:

¢ [nitial Load Flow (ILF)

e Constrained Power Flow (CPF)
e Optimum Power Flow (OPF)

e Short Circuit (SCC)

e Contingency Analysis (OUTSIM)
¢ Stability (STABIL).

A state-of-the-art software

NAP is the result of more than 30 years of Systems

Europe experience in load flow models, new research

on mathematical and physical systems and modern

Object Oriented Programming techniques. Our primary

objectives were always to develop a soffware that is:

e Simple to use: no specific skill is required to handle
NAP interface because it is based on Windows
standards.

e Planning oriented, i.e. several scenarios can be
defined, commission and retirement years are taken
into account, as well as load growth.

e Based on reliable, flexible and powerful algorithms.

Graphical Network Display

Interactivity
Network elements, i.e. nodes, lines, DC lines and
transformers are created by simply drawing them on
the network display. Click
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Network Calculation Models

Load Flow

The optimal load flow has to solve a cost minimisation

problem in which the variables are restricted by:

¢ Equality constraints: the power flow equations.

¢ Inequality constraints: operating limits on controllable
variables.

Calculation is divided into 3 steps: ILF, CPF and OPF.

ILF - Initial Load Flow

This first step consists of solving a standard power flow
problem ignoring the inequality constraints, using the
Newton-Raphson mathematical technique.

CPF - Constrained Power Flow

As the ILF solution may be unfeasible, this second stage
consists of moving the ILF solution info the feasible
subspace, satisfying all voltage, generation, fransit and
tap tfransformer constraints. If no feasible solution is
found, the unsatisfied constraints are highlighted.

Status of scenario 2 - year 2002
General | LLF | CPF ooE |
OPF KWiol

KTest  EMatch KOpt Exp.Gain Cost / Ivory Coast -

1 0.00166 H 0.01000 0.29036 6.43513 -6127.941
Out Base variable ZTAREO (P} put on max. limit
2 0.00016 H 0.01000 0.22020 3.97754 -3791.855
Out Base varisble Z--BEUY0 (P} put on max. limit
3 0.00037 H 0.01000 0.14471 2.09586 -2004.649
Out Base varisble ZROZZ0U (P} put on max. limit
4 0.00212Z H 0.01000 0.11758 0.99724 -645.9836
Out Base variable 1AYAME (P} put on max. limit
5 0.00629 B 0.01000 0.11526 0.30786 -60_46526
Bace Change : ZTARED (V) by LYAMOU (V)

6 0.04728 B 0.01000 0.23514 0.30043 -10.31093
Bace Change : 1TAMOU (V) by ZNOE (V)

7 0.0434Z B 0.01000 0.23883 0.27798 -9.885001 7323.
Base Change : IVRIDI - ZVRIDI (r) by 1TAARO - ZTAAEO
8 0.05303 B 0.01000 0.06444 0.25331 -16_38387 7320.
Bace Change : 1TARED (V) by LYAMOU (V)

9 0.06455 B 0.01000 0.04063 0.14968 -16_78240 7314.
10 0.0280% H 0.01000 0.05607 0.14625 -11.53662 7306.
Dut Base variable 1WRIDT (V) put on max. limit

11 0.02287 B 0.01000 0.07761 0.13602 -5.316815 7302,
Base Change : 1AYAME (W) by 1ATAME (Q)
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OPF - Optimum Power Flow

This third step consists of finding the power flow solution,
which minimises the generators operating cost while not
violating the inequality constraints.

Due to this powerful approach, the OPF also calculates
the marginal costs of real and reactive demand at each
node. This information is a powerful help when designing
new systems or upgrading existing ones.

SCC - Short Circuit

The objective of the Short Circuit simulatfion is to estimate
the status of the generation and transmission system a
few voltage cycles affer the occurrence of a fault.
Transient or sub-transient responses can be analysed. The
program simulates symmetrical faults (3 phoses to
ground) and non-symmetrical faults (1 phase to ground,
2 phases to ground, or phase to phase). The OPF solution
is used as the pre-fault status of the system.
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OUTSIM is a N-1

incident simulator, i.e. it simulates lines,

tfransformers and generators outages one by one. Starting
from the OPF solution, a full AC power flow simulafion is
performed in order to predict the impact of outages on
branch loading, voltages limits and generation capacity.

STABIL - Transient Stability

STABIL simulates the dynamic behaviour of an electric power
system during the first few seconds following a major
disturbance of that system (e.g. a short-circuit, the loss of a
generator or a major branch opening). The main result is a
set of curves describing the evolution of the generator rotfor
angles during the simulation period (generator swing curves).
Additional phenomena can also be studied such as the
action of the voltage and speed regulators.
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s model analyse the evolution of any result as a function
any data varying between user-defined limifs.

Other functions

e Report builder: create your own reports thanks to
filter, selection and order tools.

e Import: XML, IEEE, PSS/E, ASCII files and clipboard.

¢ Saving Configurations: display, reports, selections...

Export reports, charts and network display into another
software like Microsoft® Word or Excel.

Multiple network elements selection.

Scripting tool and DDE server.
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