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- Regulador de Tensdo, Excitatriz e¢ limitadores associados (sub e sobre-excitacao,
limitador Volt/Hertz, limitador de corrente de armadura, etc.);

- Regulador de velocidade, Turbina e limites associados;

- PSS e limites associados;

Diagramas de blocos, no dominio da freqiiéncia, através de suas fungdes de
transferéncia das malhas de controle correspondentes;

— Parametros associados, valores e faixas de ajuste.

A-5.9.1 Reguladores de Tensao

Usina: UHE Agua Vermelha

Entrada Parametros Valor
Vref Ka 400.0
T1 2.42
VAmMax T2 2313
Import - 1+ ST1 o 1+ ST3 o | Export 13 :‘Ig
VTR 1+5T, 1+5T, EFD -
m (9) [10) VAmax 5.74
© o vAmin © VAmin -5.3
Import
VSAD

(3)
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Usina: UHE Corumba

Export
EFD

(14)

Lifmax

Canal Principal e Limitador de corrente reativa
Entrada
Qed
{31)
Import | *
QELE / - Ad
0 Qei @ (24)
+ 4+
|Irnport} 1 = (4)
VTR 1 Kai
VT + sKq
) i LimPQ Xx22 X21 X20
2 MAX| — = Vamax —
Limlge Lifmax 145K, 14+ sKqg2 1
Lot 1esa ) [
Limlgi 14T 1+8Tee (1) 1xely
Vret I w® _I o Vamin 02 ] (13)
@ X18 X17 X16
— X18
— X22
Limitador P/Q ( Sub-excitagdo )
Qe1
Pmax
Fungéo Pontos 3
Import 0.0; -0.95, 0.2, -0.87 + .
PELE [ f 0.4;-0.80; 0.6; -0.72 “‘( LimPQ
“0) 0.8; -0.64; 1.0; 0.58 S
Pmin 41) (42) +
Fungao 1
VT Reta -
-1.0; 1.0 Xd
(43)
@4 (45)
Limitador de corrente de campo maxima ( Sobre-excitacao )
,I x2|
(53) Emax
—
F
Import g Funggo Pulso | 1 Fungao Pulso
IFD 1.0: -Ifth -1.E10; .0167; 0.0; Aex g ™ -1.E10; Ifth; 0.0; Ifmax
— (54)
(50) (51) (52) J 5) (56)
Emin

ifd
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Limitador de Corrente de Armadura

Emax
-
Fungao Pulso 1 Fungao Pulso + | o |
-1.E10; 0.0167; 0.0; A4 o | s [7]-1.E10: lgth; 0.0 lgmax ST
& T Z : "
| le Emin
(68)
0 (61) I_Kpl
73)
Entr_ada =<0 ; =<0
Minf t?'ﬂh —I__"' Lm'llgc Entrada !__. Limlgi
>0 Inf g
(78) 79 (80)
Import FUNGAD
QELE MENOS
) e Parametros
Ad 0.216 lgmax 8.0 Kq2 1.0
A9 0.06 Igth 1.0 Ta 0.003
Aex -0.1613 Ka 275.0 Te 0.01
B7 0.15 Ke 0.01 Tse 6.875
Bex 0.15 Ki 0.05 Vamax 5.64
lfmax 3.4116 Kp 0.03 Vamin -4.61
fith 2.345 Kgl 0.02 Xd 0.93
CE Coxipo
NCLIP1
Vmax2
—
10.0 Fung&o Pulso =<0
——— —» 1000 > /
X15 1+sT, -1E10; 1.0; 0.0; 0.0 } ,‘DELAY’», Yiminl—a X100
/
I e ) ®9) >°“ (901 (200)
Vmin2 Entrada (99)
Zero3
(90)
Funcéo 1 Funcéo
» Reta | —» ——— —»  Reta
1.0;-1.0 1+5sTg 1.0;-0.368
(1) @) (©3)
Vmax3
+
Funcéo 1 x -
_ Fungdo Deadb2
15%‘”‘99 '-500-0 ™1 +sT, ™ 0.0;-1.0; 0.0; 1.0
e (95) (98)
(94) / 96) 97)

Vmin3
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Entrada
Zerol Entrada
o X100 Yi

Entrada L
v Vref Ymax =<0,
i an]__..# f___ L i
'S:f@; m =0 1+5T; 1) 1+ X6 )0“ o X15 4 «s)
e L G Ymin (12) (13)
K3
@ G (56) i ;n{nts?]T a4)
Vmax1
Funcao 1 Fungao 10 ][]7 Fungao )
o e [lonTase ol | T [ s et~ ], S, O e
(40) () ) (43) (44) 7 @ (47) (49)
Vmin1
Vmax1
Fungéo NCLIP1 = Fungao
Vo 1R800 %0 5o 0[] 06 650010 i [ L R [ v
(80) (81) (82) (83) N @s) (86)
Vmin1

Parametros
K1 2.23
K2 1.752
K3 -0.02
T1 0.01
T2 0.003
T3 0.02
T4 0.02
T5 0.016
Vmax1l 1.0
Vmax2 0.01
Vmax3 0.001
Vminl 0.0
Vmin2 -0.01
Vmin3 -0.01
X1 0.0
X3 0.50
X4 1.94
X6 0.007
Yf 0.0987
Ymax 0.5408
Ymin -0.6438
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Usina: UTE Cuiaba

Entrada
Vref Parametros Valor
}‘EMAX TR 0.005
KP 6.0
Import 1 1+ STN KPS | Export TN 2.0
VIR 14+5sTy sTy 14 8T EFD KPS 5.3
0 @ T ® ® (10 TS 0.0018
VRMIN VEMAX 0.955
e VERMIN -0.830
VSAD
@)
Usina: UHE Emborcacdo
Fungao Deadb1
0.0: 1E10; 1.0; 0.0 84 Lt
(1) max
Lmax1
5 I o
+ Funcao
10.0 Aex _/- —= Reta |—= Vsub
13) (14) 15) 1.0:086
* Lmin1 (17) ne)
Il
87
IHI Lmax2
Fungio
9.144 »| Reta [——e X36
IWI 1.0;-0.6
Lming (34) 8
(1) .| FuncdoReta
-5.602; 5.4664 e e
58) (32) ® —
Fungdo
— f »| Reta |— X37
m 10,06
Fungao Reta S
Re?: MIN 1.0:08 Lmin2 (35 7
68 674 169) (70)
55)
Lmax5 Linaiés
9 Fungao
AB Reta Fungao Te
o sA7 1.0,-06 MAX Reta cos
: T (74) 0.2042: 1.8 Ke
Lmin5 (73) = (ty]
by 0 @ (78) Lming (£0)
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X37 Kag1
— —
F;';f:o | ,|PBmag 2.916 A [ ,| Funcao Deadbt g
1.0:-1.0 100.0 1 +50.0726 sTq 0.0; 1.E10; 1.0, 0.0 -
(25) (1) I T — o )
Lmin2 Lmin2
Lmax2 Lmax2
Y B
e e el o M
_;' (26) _J‘ (28) @9
X36 Kg2
Lmax4 Vamax
=
Fungao Fungao
8 e P o el e IO o Y=y
(44) (45) 1 s (47) (40)
Lmind
(49) MIN
Vamin (60)
{81)
Vit Vsub
Parametros | Valor DEFVAL Valor DEFVAL Valor
A6 -4.2 Kgi Kgl X28 Kg2
A7 0.35 Kg2 Kg2 X29 Kgi
A8 1.4 Lmaxi 3.37 X46 Lmax4
A9 7.5 Lmax2 15.0 X49(0) X49
Aex 0.22 Lmax3 4.03 X72 Lmin5
Ka 4.7 Lmax4 7.52
Ke 235.0 Lmax5 11.69
Kp 1.0 Lmax6 7.5575
Kgi 5.01 Lmin1 -9.81
Kg2 -5.0 Lmin2 -15.0
PBmagq 313.6 Lmin3 -4.0
Ta 1.0 Lmin4 -10.0
Te 1890.0 Lmin5 -11.69
Tq 1.71 Lmin6 -6.965
Tse 0.64 us us
us 01 Vamax Vamax
Vamax 3.994 Vamin Vamin
Vamin -7.1171 X16 Lmax1

X61
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Usina: UHE Furnas

Import
VTR

2)

Usina: UHE Governador Bento Munhoz

Import
VTR

i

Entrada
Vref

+

148Tg,

1+58Tg,

—(O—{}+

12

(3

+

Import
VSAD

()

(d)

(5)

)

[ Export Parametros
1 EFD A2 -1000
(8) A3 1000
Ka 20.0
Ta 0.08
Te 0.50
Tse 1.07
us 0.10
Vamax 1.80
Vamin -1.80
Parametros Valor
Lmax Ka 190.8)
1+5T, 1+5sT, -/' Lmax 3.87
1+5T, 1+sT, l E[Fa? -lf-;mn :1328 g
(8) ] Lmin (10) T3 0.07]
T4 0.013356
Ta 3.00
Tse 0.02
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Usina: UHE Guaporé

Compensacao de corrente reativa

(50)

1 -

1
Teet

1+ STm
1)

Vmin (10)

Regulador de Tensao

1+5T,
sT,
(18)

mUm O7mUm (21}

Excitatriz Estatica

Limitador de corrente de armadura

Import

WMAQ

(7}

Limitador de enlace de fluxo

WHzx
[ e
(40)
VHzn 1)

Limitador de subexcitagio

Inf
—
Import Iq Fungao R
QELE / Reta 1
(30) 1.0; -lcap MiNb—] —
& ST,
(31)
Import Fungao e L
MQs Reta Zero Inf
1.0; -lgmx —
(6)
(33) —] 1
Fungao MIN —»
Reta s;T2
-1.0; =lind e _! T
= Zero

lwmax
Fungao Pontos
ity f —»{ 0.0;-0.8001; 0.20; -0.80
= 0.60; -0.70; 1.0; 0.0
twmin (2! &)
Wi Vmax
Vi —» j_
Vmin (64)
Limitador de sobrexcitagao Um
—
Funcéo 1
]TFDDM Reta — = Voel
1.0; -Ifmx sT
(5) 70) —T o
Zero
Limitador rapido de corrente de campo
Um

Vuel

] e}

(82)

1 Fungéo
— | Reta
1+58Th -1.0; -Ifmx1

(80) @n

/

— Lrc

muUm

(83)

Funesio Kp Export
7] (80
(24)
Parametros Valor
Tm 0.02
Kr 10.0
Tr 0.4
Kp 5.08
Tp 0.0014
Ifmx 2.02213
Il 5.0
Kx 1.0
T 33.0
T2 33.0
Igmx 1.10
lcap 0.10
lind 0.10
Ifmx1 2.57362
Krc 100.0
Kq 0.0
Vmin 0.9
Vmax 1.1
VHzn 0.9
VHzx 1.08
Pi/2 1.5707963268
DEFVAL Valor
Inf 9939
Voel 0.0
X36 0.0
X37 0.0
wmin 0.20
hwmax 1.0
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(42)

(99)

Parimetro | Valor
Al 999
A2 -999
A3 -2.8
Ad 2,8
Ab 10,0
Aex -5,0
Bl -0,12
B4 -14,0
B3 14,0
B7 0,9
BR 1,8
B9 0,03
Bex 6,0
BMN -0,01
BMP 0,01
Ka 100,0
Keli 3,376
Kelt 2,329

-1.E10; -999; B1; 0.0

CS Ibitna
x87
VT Kq2 X56
¥ | —
Import 1.0 7 r|
KA
|VOLT I 1+5sT, “( s [ ka | . i J (x
a0 +1 ® 5 >0 (12) =
@ Ka1l © (®) —F (13) Vamin (19)
(] Aex
X55
(10 Entrada
Vref
@)
Fungio Pulso __I:
0.0;1.0; 14.0; 1.0 [ DELAY
9
] o (59)
Fungao Pulso

(37)

B4 (40)
[ a1
Recd
(39)
Entrada
Um
(46) m<( i
Fungao -Kpli : ../-\
Reta g TR 4n
1.0; -Keli 1+s50,025 -
a3 " (45)
sl
|DEL.AY| Al
(61) =<0
0 X55
=L, H _/_ [10}—= X56
Funcéo —Kp|'i J ~ B =
Reta - ot B (58)
1.0; -Kelt 1+s0,025 (54) A2 (55)
148)
Parimetro| Valor
Kiaj 0,20
Kpaj 0,10 Fancao
Kpli 30.0 Reta
Kplt 30,0 1.0;-1.0 =
Kql -14,0 Zero (50) (51) (57)
Kq2 14,0
LOCM 127
Ta 0,02
Te 4.0
Tse 0,0167
Vamax 5,60
Vamin -4.8

Import
VOLT
(LOCM)

(80)

Fungéo Deadbt Kiaj + sKpaj

BMN; BMP, 1.0; 1.0 - 5

L (26)
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Usina: UHE Ita

Import

Import
PELE

(21

Entrada
Vref

VTR

m

Import
VTR

1)

Sup Up+/KR Up+*Vt
— Up+
. 1 1+sT, J 148Ts, Export
1+ sT, 1+ sT, 14+5sT, EFD
£ = oe e (26)
@ I T T
Inf Up-/KR
Import
QELE VSAD
@ an )
@ (24)
IIUp Il Up+*Vit | Parimetro | Valor
22 | TR 0,02
(22) |
| TS 0,003
1 . [ KIR 0,0
Lo Up- VA KA | 00
(23) [ KR 100,0
| TC2 0,08
Entrada 1 | Ty S | TB2 0,08
Up+ d up | TCI1 1.0
2 KR Ta; [
) TRBI 1,67
i 3 [ Up+ 6,79
Up- -5.43
Etada| f 1| fTay| | : KE‘U 0.0
Up- ﬁ T - Inf - )
C1
(@
(20) (21
Usina: UHE Itiquira
Entrada
Vref
+ @) Vamax
&
o4 = 1+8T, | | 1KET | | f C Export
1 +sKQ1 ) STy *STe 1oy LEFD
@) T @ M @) Vamin (9) (m
Import Parimetro Valor
VSAD KQl 0,02
(2) KA 30,0
TA 2,0
KE 1.0
TE 0,01
Vamax 5.4
Vamin - 4,59
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Usina: UHE Itumbiara

Usina: UHE Jaguara

Import
VTR

m

Vamax Pardmetros
K, | | ~ — B7 0.05
@_’ 1+sT, | | % - EFD Ka 50.0
. P Ke 1.0
() Vamin (7) Te 0.01
Entrada Vamax 4.0
Vref Vamin -4.0
2)
Fungéo EXP Parametros | Valores
Aex; Bex; 0.0 Aex 0.00011
B ® Bex 4.1467
= Ka 50.29
VAmMax Kq1 Ke 1.72
+ — _ — Kgi 3.2
_Ka + _Ke _ | Export Kg2 -3.2
@ 1+5sT, = 1+5T, EFD Ta 0.183
= 12 Te 0.33
- ® -1 ® 2
VAmI Kq2 Tse 0.47
us 0.049
VAmax 4.83
VAmI -0.667
sTee | e n
1+5Tg I_I[a)
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Usina: UHE Luiz Carlos Barreto

Usina: UHE Machadinho

1+5T,

{3

1457,
sT,

8)

VAmin (100 {110)

(1)

1 X
0.5 +sT,
(104) (5) &
5T
1+ STse
(8)
B6

Paranetros |Valores |  |Parametros| Valores
1.0 Ka 800/ |B4 150
1 +50.045 Ta 002| |B5 -14.0
BS_I (847) Te 036 (B6 14.0
Tse 14| |B8 0.85
s 0.037 1.65)

Vamax 320

Vamin -1.20

B7 0.060

1
1457,
{13)
-1 .E:u;.sli?lg:am;ao.ﬂ cos 1 f 21'
18 (8 (11 b

Pardmetros | Valores
Ka 10.0
Kb 3.0
Kc 1.0
T1 0.02
T2 0.50
T3 0.02
Tb 0.0014
VAmax 1.00
VAmin -1.00
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Usina: UHE Manso

Canal Principal e Compensagéo de corrente reativa

HUM

1+sT,
sT,

X10

T

ZERO

(10)

{112)

LSUBE
LIsuB

12)

15)

Limitador de Subexcitagio

“a

(34)

Limitador de Corrente Estatérica

Fungao Deadb2

0.0;-1.0,0.0; 1.0

71}

Entrada
IREF

{80}

, X
1+s
79)
(78)

(81}

J[Sﬁ!

(13

_,Emax Efmax
1+ 5Tic -/'
STy EFD
| (14) Efmin (114) ()
Efmin

LSOMN (89

LSUBE

(183)

Entrada
MHUM

X10 —»|

X112

(186)

b (187

LSOMN (83

(@1)

— LISUB
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Limitador de Corrente de Rotor

Entrada
lﬁ L 23]

(53)

AMAX
—
Entrada + Fungao Pulso Fungdo Pulso
-9999;‘;15.0; 00,00 [ —>1 100:10: 9996: 1.0
- & (54)
52) 55) b 1 o ¥ (59)
iR ZERO
Entrada
Parametros ZERO Fungao Pulso
Kr 0.370 Vamax 3.65 (157) 50.0; 1.0; 8999; 1.0
Tir 0.050 Vamin -2.92 (58)
Ke 100.00 A9 0.0
Tic 0.200 K4 -0.60
Tid 0.200 K5 0.0
Kmi1 0.200 Ke 1.0
Tmi 0.015 Tie 20
Km6 1.00 Kl 06
Tmé 0.02 Til 1.67

Usina: UHE Marimbondo

(8)

U

Fungao Pulso

-1.E10; -999.; BB; 0.0
(31)

B5 14.0
B6 -14.0
B7 0.06
B8 -0.12
B9 1.65
Bex 4.0
Ka 30.0
Kal -14.0
Kg2 14.0
Ta 0.025
Vamax 4.35
Vamin -3.78
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Usina: UHE Mascarenhas de Moraes

Import
VTR

2)

Usina: UHE Nova Ponte

Import Impart
VTR PELE

@ (1}

Vit

Vamax A3
— —
- Ka = L | Export
1 +5T, 8Ty E:D
(8)
1 @ 1 o
Vamin A2
Entrada
Vref STse L | S |l
) 1+ STse —J
0]
(8)
Lmax1
1 Fungao
1+5038 B A
83) (10) Lmin1 7
110.3125|| b

(15)

Parametros

A2 -1000
A3 1000
Ka 20.0
Ta 0.08
Te 0.50
Tse 1.07
us 0.10
Vamax 1.80
Vamin -1.80

Fungdo Reta 1 Export
MIN 0.1745; 1.7453 s |104.0 EFD
(48] | ming (147} {149) 60 Efdmin (160 %2
(157} (158)
Fungao =
Rera Entrada| _+_/ ol ~Tle] B0t
Eg Vref == il VSAD
(44) {128) {135) (136) (141) 1140}
Lmax2 Lmai2
Lmax5 Lmax2 Lmax7
/ - +] + / -
! $79 K 1 _/- 1019} K _/- !
p m— -1. a e
1+s0.22 1.783 sBex 209) + 137) sT,
(107) + {139) & (142)
(104) (105) | ming (106) Lo (108} i Lmin7 (144) J {170)

e (108)
AB

X138

{145)
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lar
Import 5.0 Fungao Reta .| 1
4- = Kqt, -Kg2 MIN _E AT Leca
3) ) e e
(95) 100,
LiSy Lmind B
| Fungio Reta
-Kg1, -Kg2
F i l_>M|N
b = %02209 — sVamin| N
19) @1 23) 24) 1'?25'}”5 * Sts'm (©2) Lan_z'f (97) Lmin2 (58)
Big
+ Fungao
+ Reta — X127
—-——$—--1.14a e
o) et -/- 1.582 -
Entrada kg B 1+s0.8 -0
-ZERO (121
(e} — + i Fungio Pulso Bsg X138
i + SINAL A.810° 0.0 2.0° 1.
. w0 i o kil (122) 23 __J (124 .
e 113) 2 1a) (115) (120) ! X127
]
DELA 1 Lmax8
Lmax8 mssY Lmax7? — . Lmax8
7] ‘ + [ 7] ol MY I f ’ .
AB AB Lvhz
_/- (131) (158) | f I SsA7 \‘/uss]
Ke (129) = Lmin7 (132) 1 oy Lming (134)
E Lming
(130)
Parametros | Valor DEFVAL Valor DEFVAL Valor
AB -10.0558 A9 A9 Lmin7 -10.1
A7 1.3942 Big 1.e10 Lmin8 -9.85
A8 8.8 Efdmax 4.16 Lmin9 -7.0
A9 -5.0 Efdmin -4.16 Rvhz 0.0
Aex 7.04 Ke Ke Vref Vit
B8 1.9613 LO 0.0 Vi0 Vi
B9 -0.007 Lmail2 12.0 X100 Lmin4
Bex 4.097 Lmax1 0.0 X108 A9
Ka -9.45 Lmax2 12.0 X115 0.0
Ke 7.92 Lmax3 0.6 X133 Lmin8
Ki 0.25 Lmax4 1.0 X88 Lmax3
Kp 0.7981 Lmax5 2.025 X97 Lmax4
Kqg1 0.5152 Lmax6 8.8 Zero 0.0
Kg2 0.47 Lmax7 10.1
Ta 1.41 Lmax8 9.91
Te 0.025 Lmax9 5.0
Tq 3.0773 Lmi12 -12.0
Tse 0.006 Lmin1 -15.0
us 14 Lmin2 -12.0
Vamax 1.731 Lmin4 -1.0
Vamin 1.789 Lmin5 -6.75
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Usina: UHE Salto Caxias

Entrada Entrada
Vref Efdo
(5)
+
Import| . |__Ke o K | 1+sUs
VIR [7] 1 +sA, g A1 5T,
+1@ ®)
(1) (2) (7)
Import
Parimetro| Valor VSAD
Al 0,016 ()
Ka 200,0
Ke 1,0
Tse 6,0
us 1,2
VAmax 4.0
VAmin -3.4
Usina: UHE Salto Osoério
|Entrada|
Vref
(51
Efdmax
%
F;‘;{‘i‘:‘l N Ka e Ke -/'
VTR -1.0;1.0 N 1+5sT, E‘Jnn 1+5T,
{1 {4) o @ 12) Efdmin (13)
vio
sSus 1
(2)
1+5T,, 1+5T,

(15)

(14)

(11

Efdmax

(16)

Export
EFD

{17)

VAmax

_ | Export

~| EFD

() (10)

Parametros | Valores
Ka 250.52
Ke 25.95
Ta 0.06
Te 0.3
Tg 0.008
Tse 0.47
us 0.002
VAmax 4.54
VAmin -3.39
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Usina: UHE Salto Santiago

»{ K1
Entrada Sus o
Vref 1+58T,
2 Entrada
™ X24
+] 11241 Efdmax
import |__-_ Ka . =
VTR ) 1+5sT, MAX f > Eéggl
m + ®) ¥ e
ram— @ Efdmin (28)
VSAD
3) ! 1
1 +80.235 - -
T 1930 - Parametros | Valores
K : Cte 0.926
{%}‘_ 14+sT 20) K 3.15
(21) K1 7.86
i Ka 78.48
Kr+1.0 Kc 0.238
Efdmanx ® Ke 8.864
(31) Kr 0.826
Efdmin T 0.2
(32) Ta 0.022
Tse 0.95
us 0.067
VAmax 6.38
Import VAmin -6.38
QELE
(11}
Import
PELE
(15) s an
Usina: UHE Salto Segredo
Entrada
Vref Entrada
Efd0
(12) VAmax
+
Import _ Ke 1+sus X -/_ | Export
VTR 1 + sA1 1+ 8T, T ® EFD
) an (10)
@ ) VAmin (9)
Import
VSAD -
= Parametros | Valor
Al 0.016
Ka 200.0
Ke 1.0
Tse 12.0
us 3.0
VAmax 4.0
VAmin -3.4
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Usina: UHE Sdo Simio

(19)

e Kp 1
1 1+50.01 5T,
(33)
(34) ) Zero 138)
Lmin1
Parametros | Valor Parametros | Valor DEFVAL Valor
@ Aex 074] [Ka2 185  [Lmaxt 100
m Bex 1.0 Ta 0.054 Lmin1 -10.0
el Efdmn -1141.73| |Te 0.216 X11 0.0
(30) Efdmx 1196.5 Taq 0.22 Zero 0.0
Ka 19.2 Tse 1.4
Ke 280.9 us 9.19
Ki 19.0 VAmax 4.9
Kp 1.0 VAmin -4.65
Kgt 135.0

Usina: UHE Volta Grande

VAmax
1 | -/_ | Fungéo Reta cos T_e
VTR Trely ST, | | -0.1778; 1.662 K

5 6]
4l @ @ . “ ) VAmin (15 a9 i 2)  Efdmin (13
VAmiIn

Parametros | Valor

Aex 0.5665
Ka 45.026
Ke 125.0
Kat 6.0
Kg2 -6.0
Ta 1.6
Te 945.0
Tse 0.015
VAmax 5.09
VAmin -8.11
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A-5.9.2 Reguladores de Velocidade

Usina: UHE Agua Vermelha

PBmag bp
PBtur 1+sTp
@ (25) €] Lmax Gmax
Import + 1+sT, - ) 1
DWMAQ Ny 1+5sT, (" sTy
™ (1009) ~
(10} Lmin (11} (5) Gmin (12)
sT
o 1+sTy
(8) Entrada
PmO
| (8)
Fungao Fungao
o Reta - 1 Reta PBlur
13 -1.0;1.0 sTw 1.0; -Qnl PBmag mec
s (15) ) (18) = (24)
"| Dt I
(22)
Parametros | Valores Parametros | Valores Parametros | Valores
At 1.42 Lmax 0.141 Tg 1.87
bp 0.05 Lmin -0.141 Tn 2.88
bt 0.393 Pbmag 250.0 Tp 0.95
Dt 1.48 Pbtur 250.0 Tv 0.608
Gmax 1.0 Qnl 0.16 Tw 1.93
Gmin 0.01 Td 3.98
Usina: UHE Corumba
Entrada Fungio 1 -I. Fungao
Wref () Reta | Reta
= 13) -1.0; 1.0 sTw 1.0; -Qnl 20)
Lmax {14y 21)
+ (15) 7 (18)
Import = 1.0 1 1+sT, 1.0
i Bev o mrm Ny N Frey Ny R
o ) @) ) ®) Lmin @ @
f R ]
L=
]
+
'TI Y . PBtur | Export
= \Jm: PBmag Pmec
(10) . (12)
(24)
fx Parametros
(22) 23 At 1.2] [Tf 0.05
D 1.0/ |Tg 0.5
Dt 0.5] |Tr 7.0
Lmax 0.984| |Tw 15
Lmin 0.0
Pbmag 139.
Pbtur 139.
Qnl 0.15
R 0.05
p 0.38
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Usina: UTE Cuiabé

Fungdo Deadb1

-0.005; 0.005; 1.0; 1.0
® Lmax1 -
Entrada
Fungao Deadb . + I__—I
-0.001; 0.001; 1.0; 1.0 —|f|| .Jle—»Q- L
e (13) v e =
@ Lmin1 (10) * @
o X85 ] .:e-:n
Entrada | + =
ZERO — \
189 R LT
MIN (20) (21) (22)
% 1.0
L 1 +50.065
&2 @
6.0
(15)
14.0
14850 ”
e MIN =
Funglo (34) (28) W Lmax2
Reta o
1.0 -0.26 E -/_ R
(27)
(1)
e Tl xas X29
Rea 28 Lmin2 129)
Reta = X87
-1.0, 0.98 —_
(82) (83) Lmin7
+l
- Fungao | 4 |
——o—b Reta X .
X29 {46) 2000.0, B ) | 5 I
(44) Fungao - Funcao
o Reta | X45 “9 = Reta
Funsao 1.0, 0.01 -1.0; 1.0
~|| DELAY]—I Reta o) 1361
1.0; 0.01
(47) —
Lmax3
1 1.2 Fungao
"s07[T1 ? 3 o
. +51. )
(48) ~ (ag) 1.24; -0.24 N
Lmin3 50 (51) (52) 88) 1
Pt 1+s10.0
Reta - )
1.024;1.212 | + “psey |1 + 54.5 =
el - (58)
1.236
=1
1 Fungio X66 =
' Reta
1+805 1.0;-0.2 i
un
(60) (86) B X65
1.0; -1.08
(65)
Lmax5
Fungéo
L Reta ;
s14.0 . =4 10,0716 e |1 +50.2
Lmind (73 (74) I s (76) (78) o
Lming
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Blocos de inicializagio

X53
Fungao 1
Reta -
- 1.236 - | Entrada | _
1.0,-059 10, 0.716 (103) (108) (107) (108) & (113 X116
(100) (101} (102) (109) (118)
(115)
Parametros Valor DEFVAL Valor DEFVAL Valor
Pbt 164.0 Lmin3 -1.0{ |Pref Pem
Pbg 186.0 Lmax3 1.0] [X22 0.0
B 0.16666666666667 Lmind -1.0| X35 0.0
P1 -3.6704 Lmaxd 1.0| |X40 X39
P2 -3.7192 Lmin5 0.2| [Xi04 0.39
Lmax5 1.08| [X110 P1
Lmin6 -0.0006| (X112 0.2
DEFVAL Valor Lmax6 0.0f [X114 P2
Lmint -0.015 Lmin7 0.0f [X116 1.08
Lmax1 0.015 Lmax7 0.0006] [X70 X117
Lmin2 0.075 w0 1.0] [yIGV X117
Lmax2 1.0 Zero 0.0
Usina: UHE Emborcacgédo
RV, o , Ef oo —
Reta -
Import Fungao Deadb1 1+5T, | ; !
DWMAQ[T ™| -BM: BM; 1.0, 1.0 ST =/ 103 COW = {rmed—
- a = 18) >0 @n
(10) Fords L Wi
ungao
Reta Ko
1.0; -SDW K5
Fungdo Histel CH (25) —
SDW. LDRP: 1.0 o
-1.0, -LDRP
(16)
2.0 1-sT,
Tmax 2 +sT,
(38) (39)
+
* 100
1+sT, - PBi
3) — -§ v (524) maq
D (519)
xa5e1 —
— (518)
%523
1 MENOS 1.0
RV 1+50.01 (523) Fereax
(522)
(514)
Tmax Fungdo | Tmin
11) —] Reta [enos] Py
(507) (508) 1.0; Tmax ] 100
sG 1.0, Tmax | (501)
{503) {502)

Export
Pmec

(520)
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Entrada
i SDwW

an

Parametros | Valores Parametros | Valores
Entrada BM 0.0008 Tw 1.55]
KOKS | zero BP 005 [Ty 0.25
(46) — D 0.5 Vmax 1.0
4 KO 0.25 Vmin -1.0]
1 y H K5 5.0
1+sT, =0 Kip 4.1
o T 43) KP1 0.40486|
Ko KP2 0.2
K5 CH LDRP 1.0)
505 PBmag 313.6
PBtur 270.0
SDW 0.02
Ta 1.1
Tf 0.7
Tmax 2.98]
Tn 3.8
Tr 0.09
Tv 4.7
Usina: UHE Furnas
Fungao Fungao
o Reia = L L Re';t::
(13) -1.0.1.0 sTy 1.0, -Qnl (20)
Lmax (14) 185 D 1) 21)
1+sT, 1.0
sT, _/- 1+ S‘.T;l
(5 G Lmin @ 9)
=]
L
8y
y
- J PBtur Export
EI_.(I (1) PBmaq
{10} (12)
(24)
fx'\ 'Fl Parametros
NS Ll At 1.2| [T 0.05
(22) (23) D 1.0| [Ta 05
Dt 0.5 |Tr 7.0
Lmax 0.984| [Tw 1.5
Lmin 0.0
Pbmag 164
Pbtur 164
Qnl 0.15
R 0.05
P 0.38
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Usina: UHE Governador Bento Munhoz

Entrada
Wyef
2 Fungao Fungéo
0 Rela  —f J. Reta
Lmax 1) 1.0;1.0 sTy 1.0; -Qnl 0 o
* 14 (15) o (18)
Import | 1 1+5T, 1
E O e HE H e
i . @ ) ® Lmin 7 ()
[ R ]
]
8
PBtur
PBmag Pmec
22) 23) o
L o0 12)
|| D || Parametros | Valores Parametros | Valores
ey Al 12| [m 0.38
D 1.0 Tt 0.05
Dt 0.5 Tg 0.5
Lmax 0.984 Tr 7.0
Lmin 0.0 Tw 15
Pbmag 419.0
Pbtur 419.0
Qnl 0.15
R 0.05
Usina: UHE Guaporé
port
PELE
12)
Yrax Gmax
1 | j‘ | + 1 . _/‘
sTy | | 19) 1+5T, sTy
(5) Ymin (8 : (10 (11 Gmin (12)
sT,
Parametros | Valores m X
1+5sT,
At 1.5 [ej]
bp 0.05 (6)
bt 0.383
Dt 1.5
Gmax 1.0
Gmin -1.0 Fungio Fi
PBmag 46.0 wall B Rugao PBtur
PBlur 41.4 13 -1.0:1.0 sTy 1.0; -Qn! PBmag mee
Qnl 0.2 s ™ 1) ) =
Tg 0.18
Tp 1.0
Tr 6.83 —
Ts 0.4 L0t ]
Tw 1.5 (22)
Ty 0.017
Yrmax 1.0
Ymin -1.0
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Usina: CS Ibiuna

Nota: Este equipamento ndo possui regulador de velocidade.

Usina: UHE Ita

Import
DWMAQ|

(1}

(1005) (6}

+

Entrada
Pref

Fung¢do Pontos
0.10; 0.133; 0.25; 0.311

Entrada
PO

0.50; 0.480; 0.75; 0.677 |
(24)

1.0; 1.0; 1.07; 1.080

Dgamx
Kip + 8 Lof Kpapk | 1e<0, Kih
- f i
™ s Kpapk + s =1
[E] = — Kih +s
{ (11)
2 — 123
Dgamn
Kip
Kip+s
8)
Kirv + s Kpavk
s Kpavk + s
(15) (16)
R
FFLOP1
S
21)
Fungdo Pontos
Entrada Pmf | 0.10,0.107; 0.25, 1.17

(48)

PO

(49)

0.50; 1.30; 0.75; 1.11
1.00; 0.80; 1.07; 0.67

(48)

(47)

(26)

x45
Pmax
m Export
Pbg Pmec
Pmin (52 (50)
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x25
0 1;”2953; E‘;’;"? » Parametros | Valores
Pmf > 0.50;2.15, 0.75. 2.16 X Pbg 305.0
1.00; 1.72; 1.07; 1.52 (30) Pbt 294.823
o Kpf 5.0
Kprp 0.25
e . Kprv 1.50
ungao Pontos :
0.10; 7.19; 0.25, 2.98 Dw K77 . X35 ﬁf? ‘;g
7| 0.50;1.87,0.75;1.33 o) ! d
1.00; 0.97, 1.07, 0.85 (35) Kirp 0.8
Kirv 0.15
(28) 1
— e |Kpapk 33.4
s Kpavk 50.1
(36) Kih 5.0
dw/dt -100000
1 Cont 0.0
s | TPm 0.020
o dgamn 0.0
dgamx 1.08
) il
(X x45  [Pmin -9999
2/ \/{45:
“a Pmax 9999
Fungéo Pontos ]
0.10; 0.23; 0.25; 0.47 + 1
0.50: 0.78: 0.75; 0.94 » s -Ox >
1.00; 0.99; 1.07; 1.00 ©9)_Fen @3
(42)
(an
Fungdo Pontos
0.10; -0.09; 0.25; -0.18 X
“| 0.50:-0.37;0.75; -0.49
1.00; -0.74; 1.07, -0.72 (40)
(38)
Usina: UHE Itiquira
Dgax
s “n —
Bl B | e R e
! 1-sTw
DMAQ 1+ 5T, —_— - -
2 2 +f Kov gl + & (16) 4T :‘J_ gy [ 1+ 8Tym 1+sTy2 = sTy 1+sTw2
) 10y
ha u ik 20) @1) T (23)
Dgan
-
Wref sTv
Entrada
) 1+sTv Cont
(14)
(15) .
Pbt Export
bt | p—| Pmec
Pbg
Import 1+ STn (24) (25)
DWMAQ sTn
1 (@)
3
1+ STp
&)
Parimetro | Valor Parimetro | Valor
Kf 20,0 Tym 0,05
bpv 0.05 Ty 0.2
Kp 0,22 Ty2 0,10
Kpv 0,95 Kv 0.0
To 0,05 Cont 1.0
Tp 0,05 Phq 338
Tn 50 Pht 31,2
Tv 1,0 Tw 1,71
Tnv 15,0 Tw2 0,855
Ka 1.0
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Usina: UHE Itumbiara

Entrada
Wref

(m -

Fungao 1 L Fungao
o Reta - Reta
{13)

-1.0; 1.0 sTy

(U] -

2) 1.0; -Qnl @05
" Lmax (14) (15) ) (18) =
mport 1 - :: 1.0 1+5T, 1.0
(3 1+ STf sT; 1+ STg
() &) (6) Lmin 9)
LR
[£:]
+
—i - PBtur
D —
IEI \ (1) PBmag Pmec
. = (12)
(x o]
22) (23 Parametros
At 1.2| (T 0.05
D 1.0| (Ta 05
Dt 0.5] |Tr 7.0
Lmax 0.984] [Tw 1.5
Lmin 0.0
Pbmag 365
Pbtur 380
Qnl 0.15
R 0.05
p 0.38
Usina: UHE Jaguara
Entrada
Wief
) Fungéo 1
Reta =
Lmax -1.0,1.0 STW
y ] 1 ol o
Import | ~ 1 1 _1 + sTr_
DWMAQ *()m' 1457, P ST, 145T,
) 15 (8 Lmin (7 9)
[r]
®
) PBtur
PBmag Pmec
(22) (23) - R w2
(24)
ol Parametros | Valores Parametros | Valores
= At 12l i 0.50
D 1.0] Tt 0.05
Dt 0.2 Tg 0.5
Lmax 0.914] Tr 5.0
Lmin 0.0 Tw 1.5
Pbmag 112.0]
Pbtur 100.0]
Qnl 0.08
R 0.05
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Usina: UHE Luiz Carlos Barreto

Entrada Fungdo 1 L Fungao
Wref Reta | Reta
= 1.0 1.0 sTy 1.0; -Qnl @' —
" Lrmax (15} an (18}
Import = 1.0 l 1+ ST,
_{Dt:. 1+5sT, ™ sT,
L - (4) (5 (8 Lmin (7) (9)
f R |
||
]
+
i - PBtur
D )——-b
= S U] PBmaq Pmec
{10) _ {12)
(24)
(%) Iotl Paridmetros
= '2—3}' At 1.2] [T 0.05
¢ D 1.0] [Tg 0.5
Dt 05| |Tr 7.0
Lmax 0.984| [Tw 15
Lmin 0.0
Pbmag 184.
Pbtur 184.
Qnl 0.15
R 0.05
P 0.38
Usina: UHE Machadinho
PBmag bp
PBtur 1+sT,
@ (27) 3 } Ymax Gmax
Import - 1 | -/_ | + 1 1
|DWMAQI sT, - 145T, sT,
(1) & “ y |_| (8) s g
5 Ymin (8 (10) (1) Gmin (12)
[ o] %
1+5sT,
n
8
Fungio | Fungéo
¥ Reta [ - L Reta PBtur
13 -1.0; 1.0 sTy 1.0; -Qnl PBmag Pmec
(15) an (18) 128) (25)
|| Dt II
(22)
Parametros | Valores Parametros | Valores Parametros | Valores
At 1.5 PBmag 418.5 Ts 0.4
bp 0.05 PBtur 397.6 Tw 1.5
bt 0.383 Qnl 0.2 Ty 0.017
Dt 1.5 Tg 0.18 Ymax 1.0
Gmax 1.0 Tp 1.0 ¥min -1.0
Gmin -1.0 Tr 6.83
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Usina: UHE Manso

Canal Principal e Compensagéo de corrente reativa

HUM
—
Ef
1 ;TsTIr X10 !_max Eforii
ir + 14+5sT
ic Export
— LSUBE _/_
LR o LISUB Yo 5T =
(113) (4 Efmin (14
Efmin
1+8T, Ifm
@ (1)
Limitador de Subexcitagio
P
= LSMAX
[t
LSUBE
J[:s;

Limitador de Corrente Estatérica

Entrada
- Fungao Deadb2
r 0.0;-1.0,0.0;1.0 i

{80}

71}

+
] i
1+8 X
79) (81) MAX
(78) I

Entrada LSUMX.
- £ Lsowx
(183) }—
- 1.<|
- — LISUB
STy
) + LSOMN (83
LSUMN
(83)
| 1
Ti

Entrada
HUM

(185) b (187)

(@1)

X112

(186)
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Limitador de Corrente de Rotor

(21

XMAX — 2
Intres 62
— (62)
Entrada| | + Fungéo Pulso 1.0 . Fung&o Pulso
If1 ” -8999; 1.0, 0.0, 0.0 s 71 10.0; 1.0, 9999, 1.0
Y
52) (55) —J o ¥ (58)
Ifm ZERO
Entrada
Parametros ZERO Fungao Pulso
Kr 0.370 Vamax 3.65 (157) 50.0;1.0: 9996; 1.0
Tir 0.050 Vamin -2.92 (58)
Ke 100.00 A9 0.0
Tic 0.200 K4 -0.60
Tid 0.200 K5 0.0
Kmi1 0.200 Ke 1.0
Tmi 0.015 Tie 2.0
Km6 1.00 KI 0.6
Tmo 0.02 Til 1.67
Usina: UHE Marimbondo
Entrada Fungao 1 L Fungao
Wref Reta Reta
2 -1.0; 1.0 sTy 1.0; -Qnl (20)
+ Lmax (15) e (18)
Import - 1.0 1+5sT,
O HI
a B ) (5) ) Lmin @ 9
I| R I|
[t:1]
"
o —=( ) PBtur Export
L \]J{“} PBmag Pmec
{10) {12)
(24)
FgnY o | 5 .
\)_(/ 1 Dt I ;aramatroi =1 [ G
(22) 23 t = -
D 1.0| |Tg 0.5
Dt 0.5] |Tr 7.0
Lmax 0.984| [Tw 1.5
Lmin 0.0
Pbmag 190
Pbtur 186
Qnl 0.15
R 0.05
1] 0.38
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Usina: UHE Mascarenhas de Moraes

Entrada Fungéo 1 Funcao
Wref Reta || —— Reta
= 1.0, 1.0 ST 1.0; -Qnl e —
" (15) an (18}
Import e 1.0 1 1+8T,
DWMAQ . - 1+58T, P sT,
L ” @) (5) (8) Lmin )]
LRI
(8
+
- PBtur
= D )—-—l-
D_.( a1 PBmaq Pmec
(10) (12)
(24)
X Dt Parametros
= e At 1.2| |Tf 0.05
D 1.0] [Tg 0.5
Dt 0.2] |Tr 5.0
Lmax 0.914| [Tw 15
Lmin 0.0
Pbmagq 54.
Pbitur 54.
Qnl 0.08
R 0.05
p 0.50
Usina: UHE Nova Ponte
RV s 1 Em Fungao —
Reta 1/
Funcéo Deadb1 1+5T, | |
-BM; BM; 1.0; 1.0 ST o 1.0; SDW ) H—{rmad
a 12) (19) =0 27
(10) 41}
Fungao Ko | KOdk5
Reta
1.0, -SDW | K5 |
Fung&o Histe1 CH (25) —
ABS SDW, LDRP; 1.0 $
=) i -1.0; -LDRP
(16}
Vmax 213 % (527)  Tmax2
+ KI -
Ea--(O)— ng _!- 1TmsaTx T2.0 | ; SS‘;“, N __I_I'L_
+ max + | |
(515) f ¥ bl (521) 1 (48) J
2) vmin @6 T () 38) (29) Trmin2 (42)
Tmin
i +
+ 100 Export
r 401 L] PBmaq Pmec
(33) iy (524) w20
(519)
xase1 —
— (518)
x523
RV 1+s50.01 Entrada 523
_1 s Vmax2 [«]
+ ] 525)
KP1 &
Tmax | Fungéo PBmag Entrada
(507)  (s08) ST el i
1.0; Trax (501) Ll
S6 (503) 0 (500)

512)

(513)
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Parametros | Valores Parametros | Valores
Entrada BM 0.0008 Tw 2.40
KOdKS | zero BP 005 [Ty 0.25
8) — D 0.5 Vmax 1.0
+ = KO 0.25 Vmin 1.0
L N 1 H K5 5.0
s oy 1+5sT, =0 Kip 4.1
" (26)
9) I T “3) KP1 0.4046
Sow CH LDRP 1.0
e PBmaq 179.0
PBitur 170.0
sSow 0.02
Ta 1.1
Tt 0.7
Tmax 1.733
Tn 3.8
Tr 0.09
Tv 4.7
Usina: UHE Salto Caxias
Entrada
Wref
(2 Fungao 1
D o |-
Lmax 13) -1.0;1.0 sT,
¥ (14) (15) I
Import | = 1 1 1+5sT, -/' 1
O
& () (5) 6) Lmin @) (9
LEJ=
8
"
= PBtur
X —>
[LLh) PBmagq Pmec
(22) (23) o 2
(24)
5} Parédmetros | Valores Parametros | Valores
I_Inm At 1.2 p 0.50
D 1.0 T 0.05
Dt 0.5 Tg 0.5
Lmax 0.988)| Tr 7.0|
Lmin 0.0 Tw 1.5
Pbmag 345.0)
Pbtur 310.0
Qnl 0.15
R 0.05]
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Usina: UHE Salto Osoério

Entrada
Wiref l
2) Fungdo Fungao
Reta  fof ! Reta  [+(X)
Lmax -1.0:1.0 STy 1.0; -Qnl 20 oy
* 8 17 ]
1 ™ l 1+5sT, 1
WM 1457, o sT, 1457,
u ) ) ®) ® Lmin @ ©
s |
(&
) PBtur
[ Pmec
(22) (23) _pon PBmaq e
(24)
I D] Parametros | Valores Parametros | Valores
[ At 12 P 0.38
(10 D 1.0 T 0.05
Dt 0.5 Tg 0.5
Lmax 0.984 Tr 7.0
Lmin 0.0 Tw 1.5
Pbmag 182.0
Pbtur 182.0
Qnl 0.15
R 0.05
Usina: UHE Salto Santiago
Entrada
Wref
-] Fungao 1
0
Lmax () 1.0, 1.0 STy
+ (14) 18] o
Import | = ) 1 1 1+5sT, 1
{ 5 | 1+5T; P sT, 1+5Ty
1 E i
! [ i) i) Lmin @ ]
[r]
8y
PBtur_ Export
PBmaq Pmec
(24) 42
[ D
L Parametros | Valores Parametros | Valores
fo Al 12| [P 0.38
D 1.0 Tf 0.05)
Dt 0.5 Tg 0.5
Lmax 0.984 Tr 7.0
Lmin 0.0 Tw 1.5
Pbmag 369.8
Pbtur 355.0
Qnl 0.15
R 0.05
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Usina: UHE Salto Segredo

Entrada
Wref

(2 Fungéo Fungéo
Reta - L Reta
. Lmax 113) -1.0; 1.0 sTy 1.0; -Qnl 200 Tz
(14)
(15) (17 18
Import | - 1 1+sT, 1
Etd- O v s M L e
w . @ ) © Lmin @ )
LR I®
8)
PBtur
X —a ———
| PBmag Pmec
(22) (23) - 2)
124)
[ D !
L Pardmetros | Valores Parametros Valoresl
(10) At 1.2 P 0.3ﬂ
D 1.0 Tf 0.05
Dt 0.5 Tg 0.5
Lmax 0.984 Tr 7.0
Lmin 0.0 Tw 15
Pbmag 333.0
Pbtur 315.0
Qnl 0.15
R 0.05
Usina: UHE S&o0 Simao
. Fungao
I_IBp - E;t:ga PBmag Reta |—e X19
l_lrs; PBtur 1.0: 1.0
(15) = RE)
VMax ’—?“9
\
Import 1+8Tyg| - C-\ -/' 1 1-sT, @_";() PBtur | [|Export
DV\':":AQ 14+ STV A ‘/:3] ST2 2+ STW an ) (16) PBmaq Pn::c
@ VMin @) i © 20) ol
X17
[er] Ty
=1
N 1+5sT,
m
N D l
| |
(13)
Parametros | Valores Parametros | Valores
BP 0.045 Tw 0.8
BT 0.3 Wivlax 0.095
D 0.5 VMin -0.11
PBmagq 283.0
PBtur 280.0
T 2.0
T2 0.14
v 0.8
TV5 4.0
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Usina: UHE Volta Grande

Entrada
Wref

2)

[ |
& Lmax -1.0;1.0 sT,,
17)
Import | - 1 1+sT, 1
GO e H s
“ ) 4) (5) ) Lmin @ 9)
B
®) .
° m & ) PBtur
Pmec
(22) (23) _pom PBmaq o
24)
1
Lo] Parametros | Valores Parémetros | Valores
(10) At 1.2 p 0.50
D 1.0 Ti 0.05
Dt 0.2 Tg 0.5
Lmax 0.914 113 5.0
Lmin 0.0 Tw 1.5
Pbmag 100.0
Pbtur 95.0
Qnl 0.08
R 0.05
A-5.9.3 Estabilizadores
Usina: UHE Agua Vermelha
Ls
Import sT, + O_. 1+8T, —+—O—. sT, [ J1+sT, | |1+sT | | K —— vern
DWMAQ 1+sT, Yo | (1+sT) Ny |15 1+s8T, 1+8T,
m ) @ ® © (10 02) (13) (14) e Li e o
Parimetro Valor Parimetro Valor
H 4,42 Tl 3.0
Import 0.5 T K - 10,0 T2 3,0
PELE [ 7 [ 77 sT Li o i 0.18
H 1+sl, Ls 0.1 T4 0,08
= @) ) T 0.2 T5 0.18
Tx4 0.8 Té 0,08
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Usina:

UHE Corumbé

B1
L R I Y Y LELL UL sA3 | f1+3A5 | ]14sA7 | Iy
DWMAQ] "1 +sKql| |1+sKal |1+sA3 @ |(1+3A2) 9| 1+5A3 | |1+sA6 | |1+sA8| L
= &) 7y (8) (10) 113 {(12) (13} (18} (17) (18} Bz (20)
1 05 A3
1 +sKgl H 1+sA3
L (2) (3) {4)
Fungéo Pulso
Pmin; 11% 1E10; X ' l DELAYI
- (25)
@an Parametro| Valor Parametro| Valor
Al 0.4| B2 0.1
Import Fungao Pulso
VOLT Vmin; 1.0; Vmax; 0.0 A2 0.1 H 3.33
= — A3 1.5] |Kal 0.02
A5 0.18] |Pmin 0.10
AB 0.02| |us 10.0
A7 2.50] [Vmax 1.20
A8 5.0| [Vmin 0.20
B1 0.1
Usina: UTE Cuiaba
A2
sT sT 1+8T 1+8T
Import | _| Kv 1 1 2 i ) Kpf
PELE TesTy [ | 14sTy [ | 1+sTy [ 1+sT, 1+5T,
" @) @) @) ®) (®) Q) A1 @)
Parimetro Valor
Kv 0,980
Tv 0,028
T 30
T2 0,08
T3 1,620
T4 0,15
T5 0,05
Al - 0,050
A2 0,050
Kpf 6,0

:
{26) VSAD

27)

Export
VSAD

9)
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Usina: UHE Emborcacédo

Import 1 s2.0 A+ SG'{_ 1 + 1+sB4 1 +sB6
1+50.01[ |1 +s20 (1+50.1)° 14T, Jo |1+sB5[ |1+sB7
i @) ) (1) (12)(13) (14) ) (18) 7
Entrada
Import 1 L] s2.0 | 0.5 Zero1 B2
PELE [ [1+50.01] |1+s20| [1+s2.0 H @2) — ::}_ _/-
@ ®) I @) ) VSZ:D
B3 (19 “
Fungio Deadb1
-A3; A3 1.0:1.0
Zero2
(49) T
i
Fungao Deadb1 | . - =<0 |
— -\A;4;A34;1.0;1.U M E '—I_ }
(23] (25) =0 4
' T (41)
Fungao Deadb1
T -A1 A1 10010 (44) (50)
Entrada ©2)
Zerod
(48) =<0,
Func@o Deadob SINAL MENOSH DELAY
-A12; A12;1.0,1.0 =0 (3a) (42) (47}
(33)
37 (36)
Parametros Valor DEFVAL | Valor
Al 0.1 Lmax 0.0
A12 0.09 Lmin -3.0
A3 0.04 X25 0.0
A34 0.02 X34 0.0
A5 2.0 Zerol 0.0
B1 18.0 Zero2 0.0
B2 0.1 Zero3 0.0
B3 -0.1
B4 0.056
B5 0.0043
B6 0.056
B7 0.0043
Big -1.0E+10
H 4.722
T4 0.106

Usina: UHE Furnas

Nota: Este equipamento ndo possui estabilizador.
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Usina: UHE Governador Bento Munhoz

Export

Import -1 Ki IKq’]' +
PELE 1+ 8T 1+ sKi %I (5)
) W +
2) (3)
| Kg2
1 +sKp
(6)
Usina: UHE Guaporé
import [ I 1 L, sT, sT, ¥ 1+sT,
DWMAQ
- 1+8T, 1+sT, 1+8Tg chm | (1£sT)
{ @ & © (10) (11) (12) (13)
Import 9 STz Tzr’ZH
PELE [™ ™ — -
1+8T, 1+8T, 1+8T,

{2}

(4)

Usina: CS Ibiina

7

(8)

Nota: Este equipamento nao possui estabilizador.

(4)

VSAD

(8)

Parametros | Valor

B2 0.05
B3 -0.05
Ki 1.50
Kp 12.0
Kqt 0.5
Kag2 20.0
Tse 0.02

1+58T,
1+ 8T,

(15)

Lmax
Export
K _"‘ VEAD
07 Lmin (18 {19)
Parimetro Valor
Tf 0,01
Tp 0,01
T1 2,2
T2 2.2
T2/2H  0,2972973
T4 0.8
TS 0,2
T6 2.2
T7 0,3
T8 0,02
Kl 8.0
Lmin -0,1
Lmax 0,1
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Usina: UHE Ita

Lmax

=
1+58T,

1-!»5‘;1'“3

Import 1 1 STy ] STwe 1
DWMAQ 1 +ST3 1 +sT3 1+8Ty, 1+8Tyo 1) (1 +ST9)‘
m (3) (4) (5) (8) (12)(13) 14} 15416} _
Lmin
(10)
1] sTwe | ] Ks2
PELE 1+sT, 1 45Ty, 1+sT;
@ K] (8) (9
Fungéo Pontos
Import 1 0.0; P0%; 0.20; P20%
e [ s "| st amoze
(68) .80, 1.0
{70) )
Funga * Fungao Pont
ungao 100 1 _ ungao Fonlos
2 e — .01; -0.10; -0.005; -0.05
D—I* i
o (74) (75) (78) ) 79)
Import LI
QELE 1+5T,
%) {72)
Parametro |Valor Parametro |Valor
TR 0.02 KS2 0.2
T4 0.02 ES? (‘}'?
min -U.
LK 0.02 Lmax 0.1
17 201 [pgo, -0.85
19 0.1 P20% 0.75
TW1 2.01  [pao% 20.65
TW2 201 [pgo% 055
TW3 201 [pgoy, 20.46
TL1 0201 [p100% 0.35
TL2 0.04 Kp/g 0.05
TL3 0.36]  Ixqg 110.0
TL4 0.12
KS1 4.0

=
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Usina: UHE Itiquira

B3
Import sUs 1+ SA, 1+sA, | | Export
PELE HasTy | | 1+sA 1+sA. | ™| vsaD
3) q + SA; SA;
+
M () (5) (6) B2 (1) ®)
Import Parimetro Valor
PMEC
Us 8,0
(2) Tq 1,5
A2 0,15
A3 0,5
A4 0,22
A5 0,39
B2 -0,1
B3 0,1
Usina: UHE Itumbiara
Vpssmax
w
g s STy (1 +sT)A +sTy) K1 . 1 - Vpss=
1 +8Ty, (1 +8T;)(1 +8Ty,) 1+sT; 1+5sTy
Pac -
Vpssmin
Parametro T1 T2 T3 T4 T5 T6 Tw K1 Vpssmin [ Vpssmax| Type
Valor 0.15 0.22 0.015 0.36 0.5 0.011 1.5 5.33 -0.1 0.1 2.0

Usina: UHE Jaguara

Nota: Este equipamento ndo possui estabilizador.

Usina: UHE Luiz Carlos Barreto

Nota: Este equipamento ndo possui estabilizador.
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Usina: UHE Machadinho

Lmax
sT,» + 1+5sT, + ST, | | 1+sTs| | 1+sTy p _/‘ Export
DWMAQ| 11 +sT,, ©® |(1+sTy)’ an | 1+sTy 1+sTy 1+5T, . VSAD
@ ) + ) (@ 8 (10) ) 12) e ) Lmin 18) 13
Parametro |Valor
Twi 3.0
ot ST | ] 1 Tw2 3.0
FELE 14+ sTWl STI T1 9.688
- @ 4) T2 0.8
T3 0.2
T4 3.0
T5 0.50
T6 0.05
7 0.50
T8 0.05
K 15.0
Lmin -1.0
Lmax 1.0

Usina: UHE Manso

Import 1 | sT, + 1+5A1 |+ 148T,| |1+5T,
owmaa|T ™1 l S P2l ) TP bd
1+8T 1+5T,, © [(1+sA2) f15) | 1+ 8Ty 1458Tg
. (6} (8 = IEERERC . L) 8)
1 $Thy KS2
- ]
: 1+8T, 1+5Ty, 1+ 58Ty,
m (2) (3 (4)
Fungao Pulso
Pmin; 1.0; 1E10;
1.0
(21
Import Fungao Pulso rx"\ m
VOLT 7| Vmin; 1.0; Vmax; 0.0 25 1 |
@2 23) 26)
Fungao Histel
= Vmax1; 1.0; 1.0
Vmax2; 0.0 (130)
(24)
TMAX2
— Fungao Histe1 Intres  — R
ABS Dfmax; 1.0; 1.0 ] FFLOP1 [ NOT
L Dflig; 0.0 = 5
(108) — s wan
X2 111
I (109)
Fungao Pulso TISOF
DFISO; 1.0; 10.0; 1.0 NaT "-DEL’W Entrada
o) VINIC2
(106) (o7
(110)
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Parametro| Valor Parametro| Valor
Al 04 KS1 10.0
A2 0.1 KS2 0.370
Tbi 2.0 Vmax 2.20
Tb2 0.162 Vmaxi 1.14
Tb3 0.054| |Vmax2 1.10
Th4 0.200( [Vmin 0.02
Tb5 0.066 Dfmax 0.010
B1 0.1 Dflig 0.005
B2 -0.1 DFISO 0.0166
Tm1 0.02| [TISOF -5.0
Pmin 0.46

Usina: UHE Marimbondo

B3
Import £ s A3 | sA3 | sA3 | A5 + f [ Export
PELE @ |1+sA3| [1+sA3]| |[1+sA3 |1 +sA4 - VEAD
@ = (4) (5) (6) (8) * B2 (10) W
Import —1
PMEC Parametro | Valor LA8]
® A3 4.4 @
A4 1.8
A5 3.7
A6 0.7
B2 0.1
B3 0.1

Usina: UHE Mascarenhas de Moraes

Nota: Este equipamento ndo possui estabilizador.
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Usina: UHE Nova Ponte

55.0 s2.0 + 1+s04 520.0 1+sB4 1+sB6
DWMAQl™ [ 1 4 55.0 1+52.0 o | (1 +5s0.1)" fe |1 +520.0 1+5B5 1+sB7
(3 * (1)(12)(13)(14) ° (7 (18} (L]
Entrada
Zero1 B2
5.0 H | oy :.I' f VoD
“l B1 | | o I
20)
o (18) @ B3 (9
Fungao Deadb1
-A3 A3 1.0,1.0
(24)
Lmax
(43) <o, N —
+ =<0, Fungio
| Funcso Deadbt H _ DELAY [] ABS ! VLl Tre LefoerarH
-A34; A34; 1.0 1.0 >0 (26) @n 28) — | s —
@3) T @) @ _] @
Lmin
Fungdo Deadb1
-AT; AT, 1.0;1.0 (a4) (50}
Entrada &)
Zerod
(48) | =<0
Funcsopeamr || H sinAL Ha{mEnos|s{ DELAY

-A12; A12,1.0,1.0

(33)

Parametros Valor

Al 0.1
Al12 0.09
A3 0.04
A34 0.02
A5 2.0
B1 -12.0
B2 0.1
B3 -0.1
B4 0.09
B5 0.03
B6 0.09
B7 0.03
Big -1.0E+10
H 4.91

DEFVAL
Lmax 0.0
Lmin -3.0
X25 0.0
X34 0.0
Zerol 0.0
Zero2 0.0
Zero3 0.0

(a2

(47)
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Usina: UHE Salto Caxias

Import sT, Izl o~ 1 + o~ 1+ sKqt 1 +sKq3
DWMAQ 1+5sT, ITI ® (1 + sKp)® g |1+sKa2[ |1 +sKg4
@ @ * (8) 10112 (13) (15) (16)
Parametros | Valor
Import sTq 1 B2 0.1
T f—— - 0?1:
1+5sT, 1+ sKi —{o71¢ B3 0.1
2 ) Ki 5.0
(8) n KI 0'1
p .
Kal 0.36
[Kq2 0.12
Kag3 0.36
Kagd 0.12
Te 10.2
Tg 3.0
Usina: UHE Salto Osério
T . POL(S) - 1 + sA 1+ A
|| sKat sKg2 1 L 0.0: 1.0: 0.0 woz +sAex | |1 +sAex
= 1+ sA4 1 +sKql] [1+sKq2 1oy | 1+ sAS 0.0; 1.0, wo, woz | - St |1+ sBex 1 + sBex
o 3) ) (5) + () (12) (14) (15)
Impart sKp Kl
PELE 14+ sKp | 1+ sKi
2] @ ® o) Entrada | =<0
Lmax 20 (286)
— b 25
Fungdo 1
Import Fungéo Pulso 1
0.001;2.0; 1.1, 0.0 [} 1033“999 . '-
(18) 18 20) @ T = @)
Lmin
Parametro | Valor Parametro |Valor Parametro | Valor
Al 111.28 B2 8.21 Kg2 3.3
A2 7.436 B3 -8.21 Wo 10.0
A3 20.0 Bex 0.03 wWo2 100.0
A4 0.03 Kl 34
A5 0.1 Kp 2.7
Aex 0.13 Kql 1.955

128



Proposicdo de Sistemas-Teste para Analise Computacional de Sistemas de Poténcia, Waschington Fernandes Alves, Dissertagdo de Mestrado, UFF, 2007

ESP

Fungao HISTE1
SR1; 0.0, 1.0
SP1; 1.0

NOR

{48)

(23) Lmx1
— (R
Fungao Pulso
Fungao Deadb2 Fungao 1 FFLOP1 |- ip-
-9999.0; 0.0; Via; 1.0 Reta — s -9609; 1.0; 0.0; Redu=
Import 101; -100 sTy &
V'R (21) — 50)
o Fungao Deadb?2 — o Reduz
Vitb; 1.0; 9999; 0.0 Limn1
Fungao HISTE1 =2
SN1,0.0;2.0
SR2; 0.0
(24)
Fungao HISTE1 Lmx2
» SN2, 1.0, 2.0 >R
SB; 0.0 Fungao FFLOP1 NOT X45
(38) Reta —] — -] 5
101:4-3100 s oD
Fungao HISTE @ .
SA 0010 Lmn2
SP2; 1.0 ey
)
Usina: UHE Salto Santiago
Zero Export -
1 [ 1+sKe 1+skp| | sTy (14) ]— Parametro  |Valor
DWMAQ| "1 4+50.03[ | 1+5T, 1+8T, 1+5sT, = z0 (1) A2 8.851
W 2) 3) [ i5) B3 @ 6 B2 0.065
B3 -0.065
Lmax Kp 0.21
- Te 0.1
Fungéo
Import Fungdo Pulso | | R 1 Tq 2.75
o011 eta 000 DELAY
& 9) {10) _}' 12
Lmin
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Usina: UHE Salto Segredo

Entrada
Wef
(2) Fungio 1
Reta - ——
Lmax 13) -1.0; 1.0 sT,,
* (14) (15) o
et _.( 1 1+s'r,____/' -
DW':"AQ Jm 1+ 5T, sT, 1+5T,
o () 5) ® Lmin @ (9)
LR
8)
. PBtur
X —a
@y | PBmag Eroes
(22) (23) 2)
124)
[ D !
L Pardmetros | Valores Parametros Valoresl
10) Al 1.2 D 0.38|
D 1.0 Tf 0.05
Dt 0.5 Tg 0.5
Lmax 0.984 Tr 7.0
Lmin 0.0 Tw 15
Pbmag 333.0
Pbtur 315.0
Qnl 0.15
R 0.05
Usina: UHE S&o0 Simao
1 820 | s2.0 v 1 +50-4‘ 1 + 1 + sB4 1 +sB6
DWMAQ 1 +50.01 1+52.0 1+s2.0 o) | (1 +s0.1) 1+5sT, 15) 1+sB5 1+sB7
m (2) (3 () * (11)(12)(13) (14) (16) (17
Tmport 1 s2.0 2 05 ;
PELE [T |1 +s0.01[ |1 +s20[ |1+s20[ | H I:|'
@ (6) 7 8 &) b 21) B3 (19)

Fungéo Deadb1
-A3; A3 1.01.0

(24)

(49)

] Fungdo Deadb1
-A34: A34: 10,10 >0

(23)

(27)

{28)

Fungao Deadb1
-Al A11.0,1.0

(32

)

(48)
Fungao Deadb1

-A12; A12,1.0;1.0

(33}

(44)

Lmax
—
=<0
| 1
| 1 s
>0 s
1) 1 3
Lmin
SINAL MENOSH DELAY

(38)

(42) (47)
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Parametros Valor DEFVAL
Al 0.1 Lmax 0.0
Al12 0.09 Lmin -3.0
A3 0.04 X25 0.0
A34 0.02 X34 0.0
A5 2.0 Zero1 0.0
B1 21.2 Zero2 0.0
B2 0.1 Zero3 0.0
B3 -0.1
B4 0.086
B5 0.005
B6 0.086
B7 0.005
Big -1.0E+10
H 6.228
T4 0.1
Usina: UHE Volta Grande
mport] | A1 | sAs | As |
PELE [ 7| 1 +sA2 11 +sA3 "] 1+sA4 | 1+3sA6
at () (5) ®)
Parametros Valor
Al 10.0 ®
A2 0.014
A3 2.0
Ad 0.01
A5 1.0
AB 0.57
A7 0.2
A8 5.0
B2 5.0
B3 -5.0

VESMax

/

VESMin (11)

Y

Export
VSAD

(12)
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