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=1 Function Block Parameters: HTG g|

Hydraulic Turbine and Governar fmask) (link)

Implements a hydraulic turbine combined to a PID governar sysken,
Parameters

Servo-motor [ Kal) Taisec) J:

[10/3 0.07 ]

Gate opening limits [ gmin,gmazx(pu)  wamin,sgmaxipufs) 1
[ 0.01 097518 -0.1 0.1]

Permanent droop and regulator [ Rpd) Kpd ki) kdO Tdis) 1
[ 0,05 1.163 0,105 0 0.01 ]

Hydraulic turbine [ betal) Twisec) ]:
[0 267 ]

Droop reference (0=power error, 1=gate opening):
0

Initial mechanical power (pu):
1

O H Zancel H Help apply
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=] Function Block Parameters: Excitation System
UL L YU D Y eSO SIS SIS U LS 20 0L U LS 1Yl e DJCE,
(signals 9 and 10) to the Yd and Vg inputs of the Excitation Swstem block. —

Parameters

Low-pass filker time constant Tris):
2083 |

Regulatar gain and kime conskant [ kal) Tals) ]:
[ 300, 0.001 ] |

Exciter [ Kel) Tels) ]

[1,0] |
Transient gain reduction [ Tb{s) Tcis) 1

10, 0] |
Dramping filker gain and time constant [ KR TFRsY 1

[0.01,0.1] |

Regulator ouktput limiks and qain [ EFmin, EFma:x (p..), Kpd 1
[-11.5, 11.5,0] |

Initial walues of terminal voltage and Field voltage [ WEO pud WFOCpU) ] :
[1,1.0] |

[

(0] 4 H Zancel H Help ] Apply

Sl 5l 5 sall Gmns o pd i e shaiall paaY

A gall 2ga (ality palall (uld Jsaad el i Ty
gainisshial & Saidlded  Ka

o shidll b oSaiall el s Ta

vaaallded Ke

el el i Te

daall 450 ) i sal g il i Th

Jaalldy )5 mdsal gl i T
feedbackumSall 3 Lay) 8 oSaill dad Kf
feedbackeusSall 5 LaY) & oSaill e 3l <ol TF
el 8 Sl dad J8 Efmin

3l G Saill dad el Efmax

fa il il Satdlded  KP

A gall agall A yall 4adll VIO

ol seall pa jall dadll - VIO




ol eSI) A gall ) 555 il ga g olial IS4

L] Block Parameters: Synchronous Machine 200 MVA 13.8 kV [Z|
Fa

Skator windings are conneckted in wye Lo an inkernal neutral paink,

Zonfiguration Pararmeters | Advanced

Mominal pawer, ine-to-ling voltage, frequency [ PRV Ynivims) FriHz) ]
[ 200E6 13800 60 ] |

Reactances [ #d xd' =d" ¥g xg" =] {pul:
[ 1.305, 0.296, 0.252, 0.474, 0.243, 0.15 ] |

d axis time conskants: |Sh|:|rt-|:ir|:uit V|

q axis tirne conskanks: |Dpen-circuit V|

Time constanks [ Td' 7d" Tgo" ]ish.
[ 1.01, 0,053, 0.1] |

Stator resistance Rs (pul:
|2.5544e-3 |

Inertia coeficient, frickion Fackor, pole pairs [ H(s) Fipu) p 1:
[3.20 32] |

Initial conditions [ dw(%:) thideq) ia,ib,icipu) pha,phb,phcideg) WApud 1
[000000001] | =

[ Simulate saturation b
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=1 Block Parameters: Three-phase Transformer, 210 MVA 13.8 ... [E|
Y

Configuration | Parameters | Advanced |

Uniks ||:|u

]

Mominal power and frequency [ PriWad , FnfHz) ]

[ 2102660 ]

Wwinding 1 parameters [ %1 Ph-PhiYrms) , R1(pu) , L1{pu) ]

[ 13,863 0.0027 0.08]

Winding 2 parameters [ W2 Ph-Phi¥rms) , R2{pu) , L2{pu) ]

| [ 23083 00027 0.08]

Magnetization resistance R (pu)

500

Magnetization reactance Lm (pu)

500

Saturation characteristic [ i1, phil ; 2, phi2; ... ] {pu)

[[o0; 0.005,1.2 ; 1.0,1.4]

Initial Fluxes [ phiod , phi0B , phitd ] {pul:

[0, -0.8,0.7]
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=1 Block Parameters: 5 MW E|

Three-Phase Parallel RLC Load (mask) (link)
Implements a three-phase parallel RLC load.
Parameters

Configuration (g

Mominal phase-to-phase waolkage Vo (Mrms)

13,863

Mominal Frequency Fn {Hz):

&0

Active power P (W0,

|5es

Inductive reactive Power QL (positive war):

0

Capacitive reactive power Qc (negative var):

I

Measurements |N|:|ne

I (8].4
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L=] Block Parameters: 10 MW E|

Three-Phase Parallel RLC Load (mask) (link)
Implements a three-phase parallel RLC load,
Parameters

Configuration | syl s}

Mominal phase-to-phase wolkage Vo (Yrms)

23083

Mominal Frequency Fr {Hz):

60

Active power P (W

1066

Inductive reactive Power QL (positive wat):

o

Capacitive reactive power Qc (negative war):

[=

Measurements |N|:|ne

[ Ok

l [ Caniel ] [

Help Apply
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L=1 Block Parameters: 10,000 MVA, 230 k¥ source (%]
E)

Three-phase voltage source in series with RL branch,
Pararmeters

Phase-to-phase rms voltage (W)
23083

Phase angle of phase & (degrees):
L |

Frequency [(Hz):
60 |

Internal connectkion; |‘fg v|

Specify impedance using short-circuit lewvel
3-phase short-circuit level at base voltage(va:
| 1000085

Base voltage (Mrms ph-ph):
23083

%R ratio:
10 |

54

I K, l [ Cancel ] [ Help ] Apply
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with excitation and governor systems
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<0utput reactive power Geo [puls
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<Stator current:
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<0utput reactive power Qeo (pul:
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<0utput active power  Peo [pu]:
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<0utput reactive power Qeo [pul:
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E! Block Parameters: Fault Breaker

Parameters

Phase & Faulk

Phase B Fault

Phase C Faulk

Faulk resistances Raon (ohms)

0,001 |

around Fault
Ground resistance Rg (obms)
0,001 |

[] External contral of Fault timing :

Transition skatus [1,0,1 ...

ool |
Transition times (5]

[11.111.2] |

Snubbers resiskance Rp (ohms)
1ef |

Snubbers Capacitance Cp (Farad)

[:_c

I Ik l [ Cancel ] [ Help ] apply
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<Output active power  Peo [pul:
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<Output active power Peo [pul:
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when "Detailed settings" is used, the lowiL)-, intermediatell}- and high{H)-
frequency time constants must be given in the Following order:
Til to TxlZ Followed by kx11 and Kx17 {where x=L, T or H).

E=EEEyT

Parameters

Mode of operation: |EhHli

;lobal gain:
I |

Low Frequency band: [ FL{Hz), KL ]
|[0.025 5] |

Intermediate frequency band: [ FI{Hz), KI ]
\[0.525] |

High Frequency band: [ FH{Hz), KH ]
[12.0 145] |

Signals Lirniks{yLonas:, WImnas:, YHma, Yamas)
[.075 .15 .15 .15] |

[] Plat frequency response

(04 H Cancel ][ Help ] Apply




oY) ae Gy sh g 5 (e Sl Gl a3 11,1800 ) 2ie 5 20554 de shaiall Jyas 5y o e U
il da platay A ge dall agal) 8 aSall A glaie Alainl) g3 JLad) oo 4 jadll e g pal) 5 0,185l
A gl Gl ) (e 50l )l il s PSS il

& A L G W) 5 Gy sha (B30 el Al & g ie Alladl) 3 )8 dad (pa oDle | IS
o ) () (S5 A ) s Legin (5N () LoDl g PSSk shata aladinl ade g aladiul aie 3 il c;js
Power swimmingila s sie & 685 4 ghaiall ddels ST o) SAL paall g3 0l ) il
Generic Power System Stabilizer (Kundyi}!! & 53

S 5 Pl 56l el 5558 5 PMAS saal) 30918 55 (s 5Ll sl oo 5 380 by A8 5 iy 4k s

A ghaiall Jae 4y yha (oL

Tins+1 T2n.s+1
(T —m —»{ : A > _— 4%—»
N Tid.g+ T2d.5+1

Lirniter

Sensar Owerall Wash-out
Gain

Lead-lag #1 Lead-lag #2

Lead lag #2s Lead lag #1J (e <y Aalall Jaaadl) ad e s slaiall dpulis daiad




E! Function Block Parameters: Generic Power System Stabilizer

Parameters

Sensor tine consktank:
15e-3
Gain:

2

Wash-ouk time constant;
0.7

Lead-lag #1 time constants: [ Tnum Tden ]
[60e-3 0.5]

Leag-lag #2 time constants: [ Tnum Tden ]
[0 0]

Cukput lirmiks: [ WSmin Yamax ]
[-0.150.15]
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]

[] Flot frequency response

[ Ik ] [ Cancel ] [ Help ] Apply

e slaiall Aalall ¢ juiall 0280 paw oDe ) (KA
oY) as Gosh g i e dhae Gudai 511,180 die 5 20852l da slaiall Jsdii ay o3lef JUaI A
il Aa shaiey dagedall agall 8 oSl A glaie Alatal (500 LA o4 3y adll e (i jall 5 0. 188240
Jl}dg_q\)la‘\é:.’é).\ﬂ\ Db sial (s g PSSJ.\SD

& @Al Jan B G i V) 5 oy sk (e B30yl Al g ie Alladl) 5 )8l dad (pa oDle | IS
eﬁgd}éﬂ\&\ﬁwi&\ﬁ&@ﬁéﬂ\O!hMJPS%}BAe\Jﬁ»‘emJe\Jﬁx\.J.'\C'EJAE\G_AJE
3 jaEl ) et
L) Dl A







Al yeS A8l ra (il ga Loy

G 5 A0 il Agle w2 Gl a Al Sl ASuEl) 8 deadiall il sall A gana () GLEY

8 AS e 5S35 ) g S paibadll G dla o) Y) Jlaall) 5 £ Y ddlid Gale & 585 clal sall ()

o il i Alls a5 under voltage limiteadl s aa Jie Cangl) 13a Badatl ol gall auea
load droopesdl L sw & oSaill 4ad 5 under exciter limit

= B1 Bz
i A a —_— —_—
a3
R —— . ——
h1 1000 hVA 1000 YA L1 350 km L2 350 km l
13.3 KWIS00 K Tmo
Load
5000 b
Pm m =
W Pref Fi A a|e—
Fref1 B-Eg—b —
Turbine & Tmo Ce 4o
Regulators M1 Load M2 5000 v SO00MYA
10 i La|a 13,8 W00 K
L= BJ]HLWL@—“I Fm .
L =|c
50,000 WA, 500 kY Wi Pref '—-0.809094
SOUrce Pref?
Turbine &

G 53 M1 dasdll M1, M2 il (e (5 5858 Cum Aariiusall 4 jg U A8l il S (oDl JSANN
Al Glaal gl Al e e
S =1000MVA
Engine hydraulic turbine
Static excitation
Multi band Power System Stabilizer
V=13.5KV
Setup transformer 13.5KV-500KB1
AUl Gliial sally 40l 568 4S04
Over head line L1 350km2
Over head line L2 350km
Source 50000MVA 500KV
Load 10MW +3MVAR
Load 5000MW
Al Cliia gally A 5o e (5 5ia3 M2 ddasa g
S =5000MVA
Engine hydraulic turbine
Static excitation
Multi band Power System Stabilizer
V=13.5KV
Setup transformer 13.5KV-500KB3
B2 ddludll Coialia (8 a5 ol 3 5a g ae 700KM Cihasall (g Adlasal) o)) (5!




agall L oSail) Y

OY 1k laa i ) S Lagias dgal) g i) 5 paliail il ol cpsidanal) \A.a"baei Adlisall ) Ly
Al () 3) g5 Jadad @IS 5 L 3 jrm dgadl ¢ L) 5 GalaasY Lo 7 sansall dagll

& el ad ) &5 2285 ) die 5 50SBM] o3le | (S L daa el A8 Joan o3 ) JUll i
Oiibad) G sgal) 48 jaa JLEAY) e gl 5 0,288 5 0.3PU M2 daall

vie N gall dga Al o Jary 55 Laadl Cua M1 ddaaall A sall ik e agal) dad Gy odlef g
M2 ddasadll ol ga e 2gall a8

3,08 dad o Jaguy 5l Laa Bl Cua M1 Aasall gl 65k e Alledll 5 j0l) dad (pp oDlef )




1.015

1.01

1.005

el ad )y die Al gall 23 5 dad e Ja 5ol Jaa Sl Cua M1 Adasall ol sall 23 55 A (py o3lef A
M2 iasall 3l 5o e

3 A (A S QAN el Jaadl um M2 Aasall Al pall 85k o sgaldl dad G oDke | JS)
g2l @) (50 10S 22 V) Al sl ) il o Y 5 0.9P U ity o3 1. 15PULY sy 2l sl




)il &8 (e s 308l R o gan Jaa Bl Cun M2 Aasall 8 Al gl Allail) 3 5080 G (g o f IS
PSSiashia yili b Ui g agall ad ) e 7S 2320 e
1.003
1.005

1.004

49, THZ Gale 22 51 dad (8 o235 & g Jan D G M2 ddaaall (& sl 03 5 (pa ole | JS0)
50.2HZ




Short circuit s—all 3 3y s Lls

M1 dasall 8 ) glall SO Jhe=

N e Jee 322800 ) Yie 5 50SB2l oo S b A pall Al i o5 I il
A e HLAY) (e 2 3l 5 0,288 s M1 ddasall (e o 3L Three phase short circujihl
bl e Jhal

vie agall A & S (mlias) Ll Cua M1 dasall A gall 85k e agadl dad (p oDle | IS
Jaall oA day dgal) Al ay ju ) ) &3 e g Jlaall &gas

G vie 53l Aad A S AN Ll Cua M1 Aasall 8 Al gall Aladl) 3 5080 2 G ok f IS
Jhasll olEA) day xSl il &5 (e 5 Jlanll




1.015

1.0

1.005

Jhall Egan 2ie 20 i) A (8 € Q5 Baa Dl Cum M1 Adasall Al gall 0 53 da (pay oDlef JS1)
Jhaall o) ay dgall Aadl gy ) 81 &3 (309 50.5HZ N 49.5HZ o W 5 5%

sie sgal) B 8 Lasy (035 a3 ym M2 Al gl iy e sl i (e oSle JS
Cthaall (n Adld) aay a2 ) Al g M1 Aaadl) o 8 Jlaall &gaa




o gan die 50l Al el 5 5 Baa Dl Cun M2 ddasall o) gall Alladl) 3 0l da Gy o2ke | JS)
M1 ddasall o i Jhaal)

1.00F

1.004

1.002

Jhaall & gan aie 2 il i pae o B dua M2 ddasall A gall 23 55 4ad (an S PSR IA




B2 dic ddliall Caatia 2 e =

N e Jae &3 2283 ) 2ic s 5085l oMo f (S & A gall A8l Jadii 3 W) Gl &
O a5 0.2s8240 5 Bus bar B2x)sill sl (e w8l Three phase short circuighl
Chadl e Jaall 548 jea LAY

ie agall A & S (mlias) Ll G M1 ddasall A gall 85k e agadl dad (p oDle | IS
Jaall oA day dgall Al ay ju ) Ll &3 e g Jlaall &gas

Cagan die 500 Aad b 5 25 aa D Cua M1 ddasal) 8 gall Aladl) 3,08 Ay oM f IS
DLERY) e B S 58 (alédil g o L) () Jan Dl Liayl 5 Jlasll o658 day ay s ) il o5 (e 5 Jaall
dasal) e ol Jlardl (IS Ladie i)




1.015

1.0

1.005

Gl Ggan die 20 i) dad 8 € 5 Baa D Cum M1 Adasall A gl 0 53 4 (pp olef JS)
O a3l (a5 Jlanll eliia) axy agall Al g o )il &5 (a3 50.4HZ ) 49.5HZ o e 5l 5
Jhaadly (5 AN daaall 31 ey A8 Al e SIS )

sie sl A 3 S 0 i Bl G M2 Basall sl 5k o sgal dad s odel JSA0
Gl Qi) pe 8 Ailsay Jlandl )8 s 13 g Jlasll & gaa




Ombe 75l 5 508l Aad 35S A Jaa D G M2 ddaaall Al gl Allail) 5 5080 A (G ok IS
Ga ) L algall il ) alall ga Jlaall LR 2y q pas sl o Jhaall & g2s ie 0.53PUs 1.35PU
M1 sall 3508 Calancal 5 (5 5l M2 2l sall 3,08 ¥ 1 k5 M1 ddasall & Al sal) 35

1.00&

1.004

o Ll 5 Jlaall i gaa ie 33 il A o, Jaa Sl Caan M2 Adasall ) gl 235 Ba (s o3l S
50 CSERY ks M1 alsall 23 il il (e 81 23 il il




Gl ¢ jall




Al S A8l ae s ) sl e (pal g o
s Jang Lae a5 ) 58 il e (551 53l Ada 5y ye il gl (e dae LY Cildasa B Lisle 2
ladll e 5508l b aSaill g agadl ) i) Cums (e 5S) (lans pe

51 Lovad
G2 .:'
Gn
_ 6350 e ) cillana b il pall ay ) cpan Sl U
f.'. & ” "
o .
f ______—q___—__:——_a..,_____h u, TTT—
f iz Ug i
Pl Q|
Active Power MW Reactive Power MVar

‘);K;EJM\@M\M%JJﬂ\@MM\B)A&”}A@;“@Mlﬂl\ﬁﬁjm‘ﬁkwokidﬂd\
A0l 8 Adledl) 5 a8l (a5 5oy b 20 5l ol (a5 agad) iy Alladl)

Generator | I Generator 2
— U
H_F__f"” - 0
— e
Q-droop G1_— — _
@ - droop G2
) Qe Qz:z i

O = O = U + U

I alsall o) Lol G (5305l e (ula gy (pal sa o Aladll e 5800 Slgial (e JSA
O g 53 LaS Lagin dgall dad DAY | ki @llld g G2 A A sl (e ST Alad e 5508 iy G
(ol gall Al e 3538l & gamna (5 glusd 41N Alladl] e 3 y0al)




Synchronous generator powered by hydraulic turbine
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Three-Phase Parallel RLC Load (mask) (link)

Implements a three-phase parallel RLC load,

Parameters

Configuration | Ee] s =]

Mominal phase-to-phase volkage Yo (rms)
230e3

Mominal Frequency Fr {Hz):
&1l

Active power P (W,
10es6

Inductive reactive Power QL (paositive var):
0

Capacitive reactive power Qc (neqgative var):
SO0es

Measurements | None W
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Three-Phase Parallel RLC Load (mask) (link)

Implements a three-phase parallel RLC [oad.

Parameters

Configuration |gEuts eyl =1 }]

Maominal phase-to-phase woltage Yo (Mrms)
230e3

Morminal frequency Fn (Hz):
&0

Ackive power P OW:
10ed

Inductive reackive Power QL (positive var):
S00es

Capacitive reactive power Jc {negative var):
]

Measurements |MNone b
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Ll 2
(220 by
Ol b S
Area 1B1
2x hydraulic turbine
G1 900MVA
G2 900MVA

Static excitation
Multi band Power System Stabilizer
V=20KV
Setup transformer 20KV-230KV
Load 967MW
100Mvar
-387Mvar
Over head line L1 25km
Over head line L1 10km
Area 2B2
2x hydraulic turbine
G1 900MVA
G2 900MVA
Static excitation
Multi band Power System Stabilizer
V=20KV
Setup transformer 20KV-230KV
Load 967MW
100Mvar
-387Mvar
Over head line L1 25km
Over head line L1 10km

AUl lal gally 50 5eS day ) A8l
Over head line La 110km
Over head line Lb 110km




Parameters

Mumber of phases M

3

Frequency used faor R, L C specification (Hz)

&0

Resistance per unit length (Ohmsfkm)  [N*Y matrix] or [F1 RO ROm]
[0.0001*529 1,61]

Inductance per unit length (Hilkm) [M*M makriz: ] or [L1 LO LOm]
[0.001%529/(377) 0.0061]

Capacitance per unit length (F ko) [WFM matrix] or [C1 C0 C0m]
[0.00175/529/(377) 5.2450a-9]

Line length (k)
110

Measurements |None b
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