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MR ie 2.1. Project ASP

28

g8 ASP

2% ANALIZADOR DE SISTEMAS DE POTENCIA
-

O

Powerful Graphic Interface Unit.
User friendly.

. . @iﬂrclhivo‘ E;c:;n Ver  Simulacidn

Instinctive use. W e B0 & 8o cms IR ) & [z o
. -E;Bmﬂdw_u_@@d@@@@ oy [

* Flexible data base. pozrea - 5P

» Minimum system requirements. i

() Gend == Bamat

e PC and MS Windows XP fEgiss iR ARt I

ASPE

\-"ersic'-n a0
Junio del 2004

b a.S e d Barra-1 J_ hEd Y()Y b LINEF& - Maracay. VEMEZUELA
" - Barrs-3
. . . . T20-0 : N Linez A:LD;ESLI rdansta; javier_urdanstai@starmedia, com
 Analy t d s o st
n a S I S I n ra n S m I SS I O n an ey Em Frednides Guillén: fredguilleni@hotmail com

Kenny Cadena: kennycadenat@hatmail. com

distribution networks. ady

Carloz Rodriguez: cors? 77 @haotmail. com
Leonard Caridad: leonardcaridadizhotmail. com
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« Faulted system analysis
Series:
* One line open
e Two line open
Shunt (short-circuits)

e Single phase (line-ground

Two phase, Two-phase-
ground, Tri-phase.

« ANSI C57
« [EC 60909

The University of Manchester, Ferranti Building

ANALIZADOR DE SISTEMAS DE POTENCIA

2.1. Project ASP

ASP

& AsP - [c \Documents and Settings\Frednides Guillén\Desktop\ASP 10 barras\Ejemplos\Flujo de carga\14 BA... [= |[E]X
@ Archivo  Edici Ver Simulacidn Ve ta Acerca de

b= @l E& BT
Kﬂm"”Wﬂ@ﬁzd@@)@@J,é > @ B

iy

13

- 7 11
1 e ;
E%_‘
Gen <. LLIB
v Cortocircuito l Ruptura de Il'nea]
i .
Tipa de Calcula
+ CC Clasico " CCIEC 909 " CCANSIC37
Tipo de falla

Jv Cortocircuito tifasico

™ Cortocircuito linea a linea

I™ Cortocircuito linea-linea a tiera
[ Cortocircuito linea a tiena

Impedancia de falla I
R ohms |D ¥ ohmsz |lj
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ANALIZADOR DE SISTEMAS DE POTENCIA

 Power Flow analysis

(capacitors).

units.
Static loads.
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Dynamic loads.

Transformer changing
Reactive shunt compensation

Reactive limits in generation

Flujo de carga
M Etodo
{* Mewton-F aphszon
" Desacoplado rapido

" Gauss-Seidel acelerado

Reporte

[v Sobrecarga Min

e

v “oltaje critico

“Woltajes de barra; Fotencia:
(+ Porcentaje O ENA
KW o bfuidy

ASP

e &8 B &

lteraciones |200
Precision | 153
Factor de aceleracidn =

© ASP - [C:\Documents and Settings\Frednides Guillén\Desktop\ASP 10 barras\Ejemplos\Flujo de carga\... [= |[B1){X]

@ Archivoe Edicién  Ver Simulacién Ventanas Acerca de
8 Qg TR ] & -
FEYwor8&adg0®® L I v E

-0 X

Condiciones iniciales

~ .
Wax % Yoliajes de barra

o Anrangue plano

fis

[v Actualizar voltajes de barra

i pceptar

Cancelar |

|| UMEFA - Maracay, YENEZUELA,

e

Wersidn 1.0
Marzo de 2001

Andligie de Sistemag de Potencia
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% ASP

% % ANALIZADOR DE SISTEMAS DE POTENCIA
g

— O

General | Carta circuito | Fluio de carga  Estabilidad Transitoria |

General | Elementos de Contral |

 Modelo del Generador

o Stability analysis

— Generator controls: Exciter and
governors

— IEEE models

— Typical parameter included.

— Graphic representation.

Generador sincrénico

Madelo Clésico

 Datos Generales
Hizeqg] Welocidad [RPM]

o =

o

%% |0 T'da [

w0 T'ao|0
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General  Elementos de Contral |
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== Line Constant Calculation (MCCL)
T%% Acerca de Lineas de Transmision Aereas
Zabc’ ZOlZ calculation. i SFeneeas de Feansmisicn . devees
: : e Version 1.0
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-2 Cable Constant Calculation (I\/ICCC)
‘anJ”Ea Bcerca de Cables de Potencia

Zaner Zo12 Calculation. Cables de Potencia
 Multiple conductors. versien 1o

Lnefa - Mucled Maracay

Realizada par loz
Leonard Candad

E-Mail:leoriardzanidadi®hotmail com
Carloz Rodriguez

- EMaik carosradnigusziEhatmail, caim

Azesorados For loz Ingeruerns
Franm&cn Gonzakez L. Frednides Guillén
qgatt@hntmaul ‘com’ E mail: friedgtilleri@hiatmal cam

 Multiple circuits.
 Multiple shields.
e Earth return.

.....
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28 ASP
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3% ANALIZADOR DE SISTEMAS DE POTENCIA
Ly

— O

e Future iImprovement:

— Harmonic load flow (this stage was covered developing
algorithm and testing in MATLAB).

— Tri-phase unbalance load flow (this stage was covered
developing algorithm and testing in MATLAB).
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2.2. Project SImSP

v > o Abbreviation of Power System
55 Simulator in Spanish Simulador de
==  Sistemas de Potencia.

« SIMSP is a complete program for
power system analysis with research
purposes.

« The main issue is include new form
of generation and renewable
energy resources.

« High flexibility for integration: data TeLagueof T Cmput
and procedures' et G

 Block oriented programming based '
In state vector.

) The MathWorks ™

The University of Manchester, Ferranti Building
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Mkt 2.2. Project SimSP

= generatr
2 . I Network
-7 ¢ Include models of: : 1T
5 D)=
=0 - . / \
== — All traditional devices. Searbox
é—E — Wind turbines (Constants speed and qenerador prC

@)

Variable speed) % b, Neowor
— Fuel Cells (SOFC y PEMFC) _

— Micro turbines (Simple shaft and Split = A=
Shaft) e “acide dcfac

Useful heat Waste heat |

_ Generador de EEweE
Fuel Fuel Processor AL AED potencia DC power Power AC
R (celda de aconditioner

combustible)

6

16

14f

; 2K, 1 v 3
|fc—>U %1 |n= =
L5
opt +7¢3) 0y, g1
=}
(=
2 10} 1
= 0.8}
8 1 1 1 1 o
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Time (s) g 06p
o
2 04}
£
r © 0.2
Vfc
0

1 1 1 1 1
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Time (s)
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2.2. Project SImSP

 Derived software:

Load flow In power
system including wind
turbines and wind farms

This program provide several
operating point of the induction
machine (motor and generator
operation mode).

ity of Manchester, Ferranti Building

Load flow In
distribution system with
distributed generation

OPTGD

Optimal allocation of
distributed generation

18



Francisco M. Gonzalez-Longatt, The University of Manchester, 07/12/2009

2.2. Project SImSP

* Load flow in power system including wind turbines and

wind farms
o i

2000} K’%#

—
1900

1800

Y [m]

1700

1600

1500

Wake model inside wind farm

1400
0

L L L L
200 400 600 800
X[m]

GEN 3
Gl2 200 MW Y
D . 117.3 KV
= m/s
GEN 1 D CARGA 1
12078 KV ¢ BARRA 4 BARRA 5 Ireavivia
: @ (1.000713,2.163434°) {1.02./1.502204°)
Z45
(1.05£0°) | BARRA 1 BARRA 2
% 2, Z2 TTTT (1.0173941.05751°)

BARRA 3 '
(1 . 00 04 l 241 . 64440) -‘E‘: 08 -[F.IO-I -[F.I[F.! -1].‘[!2 -1].‘[!1 1‘] [L:]I [HIJZ 1].‘I]5 -HIJ-I 0.05
Deslizamiento [p.u]
D Model of Induction Machines

The University of Manchester, Ferranti Building
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- SRR 2 2. Project SimsP

embedded generation.

OPTGD

Objective function:

J = iPGDi (MW)

where Pgp; Is the GD capacity at
the it" bus.

The University of Manchester, Ferranti Building

A. Thermal Constraint:

Ii Slinominal
B. Equipment Ratings
1) Transformer Capacity:

2) SCL: A maximum short circuit rating
SC:I-Tx < SC’Lnominal

N
2.1 8nxPop; + iy <SCL (KA)

nominal

C. SCR N
SCL =a; + ) ,8; xPgii =] iVN

=1

D. Voltage Rise Effect
V. <V, <V __ivN

N
H#iPepi + 1 +Z/ujiPGDi <Vinaxi | # |
j=1
E. Energy Resource and Customer Initiatives
Constraint
Pinst, <P,,. < Pavail;,IVN

72+ Load flow in power system with optimal allocation of

20
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 Wind Energy assessment using
satellite and macro-variable
data.

— Statistic model for wind data analysis:
Wind rose, Histogram.

— Probabilistic model for wind data
analysis: Weibull and Rayleight

distribution.
* Preliminary wind energy v
evaluation of wind farms: VO ey
RETScreen, WindPro, etc. ", Mnwnismeares

2y P
)
Coro
5.71m/s
~Class 4 11°24'N 69°40'W
@ 50m
/Io@ ate breeze
Power Dens
Atm. |
& AvelAin Te 23
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25 Evaluations

—5 e Wind Energy assessment using
E% local measurements.

— O

— Complete data missing
e Correlation analysis
o Stational correction
— Spatial interpolation:
e Wind speed
e Wind direction

ih h o O -
; n T

BT TTTT1TI2
SO = =W ko
L h h h i

=74 -72 =70 -68 -66 -6d -62 =60 -58

hLAT -I-hLAT _2hLAT hLAT _hLAT hLAT _hLAT
ukc — 1_|_ k-1 k+1 k uk + k k+1 uk+1 + k k-1 uk—l
2AX 2AX 2AX
hLON _I_hLON _2hLON hLON _hLON hLON _hLON
ch — 1+ k-1 k+1 k Vk + k k+1 Vk+1 + k k-1 Vk—1
2Ay 2AY 2AY »
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ﬁég Induction

~<e Project EOLO generator

S5 _

=+ To develop of the first %ﬂ Network
Venezuelan prototype of small | ?e"’“b"x b
wind turbine: Wind turbine
— Wind energy resources assessment Permanent ,Eg?etl‘ O1
— Design of the turbine rotor blades synchonous |

_ _ _ gererator Batteries Load

— Design of the drive train E_‘g@% =
— Lab test of the generator (180W) gearbox IS =/
— Design of the support U AC/IDC  DCIAC
— Simulation of the behaviour. Wind urbine EOLO 2

26
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-2 STAGE 1: Wind energy resource
== assessment |

Cansamacho

Ubication of Project EOLO-1
10°12'21.09"N
67°38'26.89"0

- — - _\_ i - -ﬁ_’] ..
JaRG I,

i SIS Carges '—I-;_'"':':-___.___ 0 i .-.*
nﬁfk “'“'-—-.hh\_“umanlza;:ilfm u Zacicn

Los Caobosin, Maranjos El Rosario
g Y i

Las Delicias r. 4

Y aracay =
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Medina

Lago
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Magacav- Venezuy

Bn Francisco Tagualgual
de Asis
o

‘Q&mpa Technu:lg]l_:]ies, LeadDB&E?ﬁngmﬂﬁg |
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STAGE 1: Wind energy resource

Max. Wind speed: 6.03m/s
Min. wind speed: 3.57 m/s

Maracay
® 10.247°N, 67.596°W

East
79°

L

4.9 m/s @ 50111
risa ngera =

/

Av. Power density: 89W/m?
Av. Air temperature: 25.37C
Atmospheric pressure: 98.71 kPa

= 6
£ )2
s 5F
5 Vel
L
3
= 3ﬁ
[}
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E 2 [ ]Promedio
=2 1 L| —B— Maximo
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| || T I
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b: STAGE 2: Design of the turbine
2= blades

o Constant speed wind turbine
o Stall regulated
o Airfoll Wortmann FX 60-126

r, 07/12/2009
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;2 STAGE 3: Design of the drive train
'gé’ » Gearbox based in Straight-cut gears.
£% e« Parallel axis design.

e 3 Stages

4'/Low Speed she

.%“ L \
= \'\é)
&N 2 :
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2 STAGE 4: Lab test of generator
£2 « Single squirrel cage induction generator
£ « 180 Watt

The University of Manchester, Ferranti Building

ELECTRICAL
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DEPARTMENT
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Desarrollo de la Energia Eolica
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;2 STAGE 4: Lab test of generator
?‘:Eé o Later a large induction generator was tested
=5 e 746 Watt

Te [pu]

_8 1 1 1 1 1 1 1 1 1 J
1 0.8 0.6 0.4 0.2 0 -0.2 0.4 0.6 -0.8 -1
Deslizamiento [p.u]

AN
el Og
@@ o P

. Unidad .
dinamomeétrica
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Guyed small cylindrical Towers

e

Narrow pole towers (pipe, tubing) supported by guy
wires

The University of Manchesicr, Ferranti Building

\\\E 5: Design of the tower

Project EOLO-1
10°12°21.09”N
67°38’26.89”0

No climbable for inspections &
or repairs

W -
&

- &‘ -l -
l\Flexible tower n s




STAGE 6: Simulation of the behavior

o Simulate the operative conditions
Steady State

FAULTS
Short circuit

8 ]

© O O
m

+
Vatgdc

? @@ 0O

[ dinar

mp:= Primer pico maximo

mg= Segundo pico maximo

t,1= Tiempo al cual ocurre el 1*" pico max
te2= Tiempo al cual ocurre el 2% pico méx

Corriente en el estator [p.u]

I
VJ

‘4

Dynamic

Velocidad [p.u]

3 Ciclos
----- 5 Ciclos
.......... 7 Ciclos
- 9 Ciclos

11 Ciclos

Francisco M. Gonzalez-Longatt, The University of Manchester, 07/12/2009
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0.45 0.5 0.55

Tiempo [s]
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3 2. Results

Ten (10) undergraduate projects of: Electrical,
Mechanical and Aeronautic engineers.

 Fourteen (14) papers published in events.

« Eight (8) tutorial dictated by Prof. Francisco Gonzalez-
»Longaﬂ
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Thank you!

Any questions?
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