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RTDS 1y RSCAD G A KA 8 0E HH 5. csv FERYDHREXE 2-1 R -

@ RSCAD FX 20
m Edit View Lasunch Utilities Build Draft Runtime Help

() New v OB B O @& (AR
.
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30:1
_rtds_IEEET1 def L gen
Excitation 3
Select Parameters IEm
Vpu Ef
) f I
sl |
W Tm
_rtds_TGOV1.def TGOV1
Governor/Turbine v
Select Parameters
301
If_rtds_sharc_sld_TLINE
—— v
Select Parameters s
m

If_rtds_share_sld_RL-S... E
v

Select Parameters Mame = RLB
R = 0.238050 chms

L =0.008209 H
Cs = 0.048360 CuF

139
1000

Select All

OK Cancel

2-2 RN PR HHAY B i Y R B FsE A h AR BB L Y 2 8

BEELE 2-2 #Y OK &L G EMARIERTAERY H sk A A —( osv T H ek EEFEHATAE
TR YA csv A5 > 41 2-3 BT

5o TH o OS(C) » WA » power » Cocuments » RSCADFX20 » fileman > IEEEIGDEMO » csv

07 456 ¥ rads_sharc_tid TUNE 2023/6/16 £¥ 109 Micrenok Excel QUM SR
07 tsad56._rads EET1 def

+ 0300456 _nds TGOV def x ' : furel EROTEUR
07 142456 HERARCHY
07 119456 _reds_share_td MACV3? ¢ \ o ENSTINE
03 trad56 ¥ rids_sharc_sid_RL-SPUT
03 15256 4 _rds_share_sid_TRESP2W
07 156 acds_shace sid BUSLABEL

07 19456 worelabel

2-3  csv T HERHEEFRATA GBI osv A5

RSCAD Hfi R 4R ES TR U (TLINE )5 BN ER 25 /Y DHRE - MIRBUH BN ES 25 /Y DhRERT -
AE 2-4 FoR o BEELE 2-3 csv 5~ H ek i TLINE AR .csv A5 > 4P FTA Inbkr i HI{E &
&5 No > 41El 2-5 F7R
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37
BUS #25
IEEE_Ty;_}e 1 Zone:1 Area:1 Owner:1
Bxcitation 1 05?2%52525 64
System 'a25 83 €35
|
Ef If Vpu 13.80:3536250
37 e 55.-
B §1--81
1- <-BUS —>
BUS25 -- BUS2
W Tm A X T4
TGOWV1
Governor/Turbine
371

2- 4 WEERARES M R PN ET RS S5 HITIAE

A B C D E F G H | 1 K L
1 | Subsystem Mame Tnaml  endsr nume phview  dirct cipo dirpg peipo 1
2 1 TIRE Tl RECEIVIN SLDview In Yes In Yes
3 1 T33E T3 SENDING SLD view In Yes In Yoy
4 1 T43SE T4 SENDING SLD view In Yes In Yes
s 1TUSE  TI SENDING SLDview In Yes In Yes
& 1 TI25E Ti2 SENDING SLD view In Yes In Yes
7 1 TZ2RE T2 RECEIVIN SLDview In Yes In Yes
8 1T27RE 127 RECEIVIN SLD view In Yes In Yes
g 1 T283E T8 SENDING SLD view In Yes In Yes
10 1 T2BRE  T28 RECEIVIN SLDview In Yes In Yes
! 1T295E T29 SENDING SLD view In Yes In Yoz
12 1 T4RE T4 RECEIVIN SLD view In Yes In Yes
13 1 T2RE 12 RECEIVIN SLDview In Yes In Yes
14 LTISRE TIS RECEIVIN SLD view In Yes In Yes
15 1 TI2RE Ti2 RECEIVIN SLD view In Yes In Yes
16 1TI8SE  TIB SENDING SLDview In Yes In Yes
17 1 TISE Tl SENDING SLD view In Yes In Yes
18 1 T25E T2 SENDING SLDview In Yes In Yes
19 1 T3RE T3 RECEIVIN SLD view In Yes In Yes
20 1 T53E 5 SENDING SLD view In Yes In Yes
21 1 TGSE % SENDING SLDview In Yes In Yes
22 1 TSRE 5 RECEIVIN SLD view In Yes In Yoz
23 1 T75E 7 SENDING SLD view In Yes In Yes
24 1 T83SE ™ SENDING SLD view In Yes In Yes
25 1 T7RE 7 RECEIVIN SLD view In Yes In Yes
26 1 T10SE TLO SENDING SLD view In Yes In Yes
27 ITURE TI RECEIVIN SLDview In Yes In Yes
28 1 T13sE TL3 SENDING SLD view In Yes In Yes
29 1 TIORE TLO RECEIVIN SLDview In Yes In Yes
30 ITI3RE  TI3 RECEIVIN SLD view In Yes In Yoz
31 1 T143E T14 SENDING SLD view In Yes In Yes
32 1 TI4RE Ti4 RECEIVIN SLDview In Yes In Yes
< 2 15a456.1f_rtds_sharc_sld_TLINE

2-5 AT Inbkr HEfLHY(E S & No

EEBHRATA TR AR S HY BT 25 O RE » A — (i —{EBHRL TLINE AU B 2 Inbkr £
{8 B Yes » 41E 2-6 FTs ©
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[ ] Component Parameters for If_rtds_sharc_sld_TUNE m] X
If_rtds_sharc_sld_TLINE
e R Name Description Value Unit  Min Max
Name  Name of this Terminal: T4RE
CUIECTIOEIIONS Tnam1  Transmission Line name: T4
ENABLE MONITORING IN RUNTIME AND CC  endsr This End is specified as: RECEIVING ot
NAMES FOR SIGNALS IN RUNTIMEAND cc | "¢ Required Number of Conductors: 3 To12 1 12
Inbkr Enable Line Terminal Breaker ? No —
CORE ASSIGNMENT
enbrl -- If Breaker, Enable Line Reactor 7 Mo -
e phview  Single Line Diagram or three phase view SLD view -

Cancel Cancel All
2- 6 BARL TLINE A5 5 24 Inbkr M7 {H

5 UAE TLINE fJ.csv REEE — I Inbke iz (050 Yes » 4108 27 B » A6FIF RSCAD
RAFIDE A THBEDE A ER 0 csv A > 4] 2-8 T » BB A (4 mB A HT iy BB G S5 B 7 -
RBEAEBTL S > 4106 2-9 B -

A B C D E F H I ] K L
1 |Sut Name Tnaml  endsr nume Inbkr phview  dirct cipo dirpg peipo
2 1 TIRE T1 RECEIVIN Hyes SLD view In Yes In Yes
3 1 T35E T3 SENDING Hyes SLDview In Yes In ez
4 1 TASE T4 SENDING Hyes SLD view In Yes In Yes
5 1 TIISE  TIL SENDING Hyes SLD view In Yes In Yes
6 1Tl2sE  TI2 SENDING HAyes SLDview In Yes In Yes
7 1 T22RE T2 RECEIVIN Hyes SLD view In e In Yes
8 1T2RE 127 RECEIVIN Hyes SLD wiew In Yes In Yes
9 1T285E T8 SENDING Hyes SLDview In Yes In Yes
10 1 TZERE T28 RECEIVIN Hyes SLD wiew In Ve In Yez
11 1T2958  T29 SENDING Hyes SLDview In Tes In Yes
12 1 TARE T4 RECEIVIN Hyes SLD view In Yes In Yes
13 1 T2RE T2 RECEIVIN Hyes SLD wiew In Yes In Yes
14 1 TISRE  TI5 RECEIVIN Hyes SLD view In Yes In Yes
15 1 TIZRE Ti2 RECEIVIN Hyes SLD view In Yes In Yes
16 1TIgsE  TIS SENDING Hyes SLDview In Yes In ez
17 1 TISE Tl SENDING Hyes SLD view In Yes In Yes
18 1 T25E T2 SENDING Hyes SLD view In Yes In ez
19 1 T3RE T3 RECEIVIN HAyes SLDview In Yes In Yes
20 1 T55E TS SENDING Hyes SLD view In Yes In Yes
21 1 T6SE TG SENDING Hyes SLD view In Yes In Yes
22 1 TSRE 5 RECEIVIN Hyes SLD view In Yes In Yes
23 1 T7SE 7 SENDING Hyes SLD view In Yes In Yes
24 1 T8SE 8 SENDING Hyes SLD view In Tes In Yes
25 1 T7RE T7 RECEIVIN Hyes SLD view In Yes In Yes
26 1 TIOSE  TIO SENDING Hyes SLD wiew In Yes In Yes
27 1TIIRE TIL RECEIVIN Hyes SLD view In Yes In Yes
28 1 TI3SE T13 SENDING Hyes SLD view In Yes In Yes
29 1 TIORE Ti0 RECEIVIN Hyes SLDview In Yes In Yes
30 1 TI3RE T13 RECEIVIN Hyes SLD view In Yes In Yes
31 1 TI4SE  Tl4 SENDING Hyes SLD view In Yes In ez
32 1 TI4RE TIi4 RECEIVIN HAyes SLDview In Yes In Yes

2- 7 TLINE HY.csv &4 E—2FE Inbkr (7B X B Yes
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@ RSCADFX 2.0
7iY Edit View Launch Utilities Build Draft Runtime Help

[) New OB 30 0~
jE‘Open } 2 Sig XIngFiIeMana X v_0BE
Open Recent Py K-
[ save Ctrl+S
[ Save As Ctrl+Shift+S | Name

181 Global Settings

o% Case Settings
E’ Export »
R .- - i
PDF Export Options

Exit [

@ Import From CSV a *

Select Parameters SR "

:V% Ef

1
Tm

o
W
_rtds_TGOW1 def TGOV

Governor/Turbine
Select Parameters

301

If_rtds_sharc_sld_TLINE
1-3 v
Select Parameters
T

H_rtds_sharc_sld_RL-S...

Select Parameters Mame = RLS

R =10.238050 chms
L= 0.006209 H
Cs = 0.048360 CuF

T39
1000

H_rtds_sharc_sld_TRF3...
Select Parameters

=/ Select All

Cancel
2- 8 [E AFH1&AY TLINE fY.csv f&



1<-55->1 14 55-31 14--85 21 1€--55-31
1<-BUS->2 1<--BUS -> 30 2%--BUS->3 2<-BUS->25

14-55->1
34-BUS -4

301
BUS #2
IEEE Type 1 1 Aren:1 Cwner
Euctation ieT s 2628
Systam Az @1 2
1
Ef I Vpu 13.80:353.6250
301 55>
g1=851
\j “ BUS >
BUSZ - BUS1
W Tm AR n
W Tm
TGO
Governog Turbine
301 A
U, =
v s1
P\ e
[ BUS3 - BUS:

COR

<
[ BUS25 - BUS2

2-9 AR LS & N RS a5

2.1.2 python 2 EERE
TEEH python F2 AR SE R T FIRTE/FE:
1. TLINE f57f) Breaker status Z8(2 8% 1# Statl & Stat2) AT EE AR EEN - &
T Z %411 EMS FFRE SR 4R ES Y BHRAIRRE I A TEN AR AL - nIER AR —IRAREE WAl S5 4
InzEIBRRARY 7720 - A00E 2-10 Fis o
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2- 10— {REREE WA U 5o A M2 BR A

2. RSCAD #1fH RLC Jei@ AT MmAT LU A M R EE A csv FEDNRE » AT 2
EMS » [ LAA RLC load JTAFHUA » 41 2-11 /A B4TE T AT e AT - fIbUG
HBATHERY RLC load TTAREU, -

BUS#3
Zone i Crwmee 1
1mag i H4b
A @Gl

1 -51
.
13 T
P53 - BUS2

1
Load Dela D=1
30342 M. 2 26 MV

e B
8151
13 G =
BUS4 - BUS3 e R
™ f1-81
Daea D=1 ]
.28 VA ™
D
Q0 = 226 MVAR
feg = WOHz
T Vib = B Ry
51-51 \l/m
pr——
13 e QU > Bicd .V n 55 2
BUEIE - BUS3 J:_ T

2- 11 3fiFs RLC JefF2 A T8 Ll RLC load JTARHU

17



3. eI RSCAD 4 TLINE - SRS raw R0 ORHENIE A HE T H T ARBS F2E0E S

{RAS » 008 2-12 £ python FEZHSHE RSCAD 4 TLINE Fil.raw {4REEIHE T HEARSER]

D &k} > 8 2-13 11y python 2L RSCAD & TRANSFORMER Fll.raw 8 /88 25 {5
BB FeHE 4RI 1D 20k -

tli;
#from b to bu id
( - L1

(1 .39 L1
(z 3 1
(2 25 ,1
(3 4 L1
(3 F18 ,1
(4 5 L1

(4 14 Pl
(s € L1
(s 8 L1
(e e L1
(& P11 L1
(7 .8 L1
(e -] L1
(s 1] L1
(1o F11 1
(10 L13 L1
(13 1a -
(12 1s L1
(1s 1 -
(18 17 f1
(18 19 F1
(18 z1 F1
(16 24 Pl
(17 18 .1
(nr 27 "
(21 22 Pl
(22 23 L1
(23 24 P11
(25 28 P11
126 27 1
(26 2 1
126 s 1
(zs L1
1

tf map=[

#from bus (VL1) to bus (VL2) id
(19 .20 1
(12 ,11 L1
(12 .13 1
#from b (ve ) to b (vepri) id
(30 .2 1
(31 ,6 1
(32 ,10 1
(33 .18 1
(32 ,20 1
(35 22 1
(36 ,23 1
(37 ,25 1
(38 29 .1

& 2- 13 ¥} RSCAD i TRANSFORMER Fl.raw {152 Zs = (BRI ME SR PR STAT 1D BolsHy
python 2 (A5

SERbl b S TERTE (F2E (% - AZCEFERLUE 2-14 ) TEEE 39 BUS %451 python 12
3 raw LIFEHT RTDS BB » i python FEstI AL TEE T 5 (B G TAH.csv
1% > SEEHTHY RTDS T ARSI 2-1 FiT: -

\

18



[
) lzs 26 JILzs NE
v T_z‘; -
38
G

3 18 17

_ , e

I T —rlr T -
15 T— 16 ﬂ

L 4 14 | _@2 Ny

= J
5 13 l 23
9 6 '
T , 12 l —fv_-l—— vlv »
l 11 T 20
T 10 33 35__
8 | @ 31 @ 32 34 @ @ @

2- 14 1EEE 39 BUS %4t EE4R &

% 2- 1 gy RTDS Juif4418 KARR S8

S¥rTH: RTDS T S
SEEE If rtds_sharc_sld MACV31 Voltage Magnitude, Voltage Phase,

Active Power, Reactive Power,

Internal Transformer Base Voltages

SR e If rtds_sharc sld TRF3P2W | Primary and Secondary Base
Voltages
=& rtds RLCload Active Power, Reactive Power
P HE rtds_sharc sld BUSLABEL Voltage Magnitude, Voltage Phase
W) B AR [ e B rtds_sharc_ctl SWITCH Breaker Status

LLTEEE 39 BUS %4t A3 BUS 38 0SBRSBI B - 2135 2-1 For RTDS HYS5 81
FRIIPEETHER S BR 2 > SR ATHY PSS/E #Y.raw PR BRI HHAYE TR ~ FETR K BUS 38 HYER
BREAE L 400E 2-15 Fow > A2 EE S RTDS 1A 2281y PSS/E (y.raw EEHUE 2-16 F

19



29

/~ N\ BUS29
38

BUS38
283.50
830.00 v3§s 82477 5590 1
83000 2284 — T weg 7923
1] Sg
22 64R -3
1.05
3074
1.03
7.81

2- 15 RAIS R AT BUS38 MHREHE A2 #

BUS38

73000 ¢
2939 - 3t

- 72505
) 4963

730.00 Y=
0o
1OigagR -8
1.07
32.95

2- 16 FIACTH7 RTDS A 231 PSS/E i raw 2k}

SR HTSEFEHY RTDS A1 2840

2-20 F7R ©

@ Component Parameters fo [} e
If_rtds_sharc_sld_MACV31 (2]
Mame Description Value Unit Min Max
GEMERAL MODEL CONFIGURATION
L Name Machine name: 38x1
EOREASSIENMENT enfg  Format of Machine electrical datainput: | Generator =
MECHAMICAL DATA AND CONFIGURATION cfgr MNumber of Q-axis rotor windings: Two -
MACHINE INITIAL LOAD FLOWY DATA trfa Is D-auds transfer admittance known ? No -
mmva  Rated MVA of the Machine: 1000.000000 KVA - 0.0001
MACHINE ELECT DATA: GEMERATOR FORMAT
Whsll Rated RMS Line-to-Line Voltage: 13.800000 kv
MACHINE ZERO SEQUENCE IMPEDANCES
& HTZ Base Angular Frequency: 60.000000 Hertz
MACHINE SATURATION CURVE BY FACTORS satur Specification of Mach Saturation Curve Factors >
TRANSFORMER PARAMETERS MM Get Delta Speed Order ( r/s ) from CC ? No ~
spdin  Initial Speed in the first time steps is Rated -
OUTPUT OPTIONS
tecc Send Elect Torque in PU, TEto CC ? No >
SIGNAL MONITORING IN RT AND CC: MAC
wtce Send Mach Bus V in PU, VMPU to CC ? Yes -
SIGNAL MONITORING INRTAND CC.TRF tfonr Include Optional V-D Transfarmer ? Yes -
SIGNAL NAMES FOR RUNTIME: MAC ldmh1  Include Optional Machine Load No. 12 No -
Idmh2 Include Optional Machine Load MNo. 2 7 No -
SIGNAL NAMES FOR RUNTIME: TRF
Sbrk Enable Stator Side Breaker ? No -
INTERMAL BUS PARAMETERS
phview  Single Line Diagram or three phase view | SLD view -

AUTO-NAMING SETTINGS

Cancel Cancel All
2- 17 % BUS 38 Hy3¢ & % RTDS 2411
20




@ Component Parameters f o 4
If_rtds_sharc_sld_MACV31 (-]
GENERAL MODEL CONFIGURATION Name Deseription Unit | Min, Me0
Vmagn  Load Flow: Voltage Magn. at t=0- 1026500 u. 03
CORE ASSIGNMENT
Vangl  Load Flow: Voltage Phase A sine at t=0- 7.807700 Degrees
MECHANICAL DATA AND CONFIGURATION  po Load Flow: Real P at t=0- (+ is Qut) 830.000000 LI
MACHINE INITIAL LOAD FLOW DATA Qo Load Flow: React. P at t=0- (+ is Oul) 22.841000 vae
mpe  Start Up as Ramped Current Sources:
MACHINE ELECT DATA: GENERATOR FORMAT
rmptc - Time Constant for Remping Up: 005 Sec 00005 04
MACHINE ZERO SEQUENCE IMPEDANCES )
iszro Force initial stator currents te zero ? No -
MACHINE SATURATION CURVE BY FACTORS | izro Force all initial currents to zero 7
- Pt Specified P at Machine Terminal 530000000
Qt Specified Q at Machine Terminal 22.841000
OUTPUT OPTIONS
ConFlag  Flag=1when X| Appears In Raw File GEN Data (set by conversion programonly) | 0
SIGNAL MONITORING IN RT AND CC: MAC
SIGNAL MONITORING IN RT AND CC: TRF
SIGNAL NAMES FOR RUNTIME: MAC
SIGNAL NAMES FOR RUNTIME: TRF
INTERNAL BUS PARAMETERS
AUTO-NAMING SETTINGS
Cancel Cancel All

2- 18 7HF# BUS 38 Hys¢ 8% RTDS 58U H B TR ~ rthe & BUS 38 HYERERBLFHAL

o Component Parameters for f_rtds_sharc_sld_MACV3 O X
If_rtds_sharc_sld MACV31 O
GENERAL MODEL CONFIGURATION Name Description Value Unit Min Max
vtpri Transformer Primary  L-L RMS kv 3536250 N 0.001
TR visec Transformer Secondary L-L RMS kv 13.80 v 0.001
MECHANICAL DATA AND CONFIGURATION  dlagp  Delta Leads or Lags Primary 30 Deg. | Lags -
MACHINE INITIAL LOAD FLOW DATA TMVA  Transfarmer MVA rating 1000 MVA  0.001
trpos  Positive Sequence Resistance: 0.000800 pu 00
MACHINE ELECT DATA: GENERATOR FORMAT
txpos  Positive Sequence Reactance 0.015600 pu 00001
MACHINE ZERO SEQUENCE IMPEDANCES
itzro Is there a TRF zero sequence path ? Yes -
MACHINE SATURATION CURVE BY FACTORS 410 -- Zero Sequence Resistance: 0.000800 pu 00
TRANSFORMER PARAMETERS baro - Zero Sequence Reactance: 0.015600 pu 00001
tloss Shunt Conductance at TRF Primary: 0.000 pu 0.0 20
OUTPUT OPTIONS
SIGNAL MONITORING IN RT AND CC: MAC
SIGNAL MONITORING IN RT AND CC: TRF
SIGNAL NAMES FOR RUNTIME: MAC
SIGNAL NAMES FOR RUNTIME: TRF
INTERNAL BUS PARAMETERS
AUTO-NAMING SETTINGS
Cancel Cancel All

2-19 % BUS 38 Hy4 e % RTDS fRAUTHERERER 25— ~ R (AIBHE B BE
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D Component Parameters for If_rtds_sharc_sld MACV31 (m]

If_rtds_sharc_sld_MACV31 O
T e p———— Name Description Value Unit  Min = Max
Wi Initial Bus Voltage 1.025500 pu
CORE ASSIGNMENT
A Initial Bus Angle 7.807700 deg
MECHANICAL DATA AND CONFIGURATION Type Bus Type PV BUS -

MACHINE INITIAL LOAD FLOW DATA Vd Voltage Result (from loadflow) pu
Ad Angle Result (from loadflow) deg
MACHINE ELECT DATA: GENERATOR FORMAT

MACHINE ZERO SEQUENCE IMPEDANCES
MACHINE SATURATION CURVE BY FACTORS
TRANSFORMER PARAMETERS
OUTPUT OPTIONS
SIGNAL MONITORING IN RT AND CC: MAC
SIGMAL MONITORING IN RT AND CC: TRF
SIGNAL NAMES FOR RUNTIME: MAC

SIGNAL NAMES FOR RUNTIME: TRF

INTERMAL BUS PARAMETERS

AUTO-NAMING SETTINGS

oK Cancel Cancel All

[l 2- 20 i BUS 38 Hys&FE % RTDS A1 7 S Eiin T B W) 4n E K BTl B BR

AT python 2 1% 4= ik IEEE39BusPowerSystem.If rtds sharc sld MACV31.csv » NEUE
221 B » EEielE] 2-21 BB 2-16 » RESZRZA AR osv RPAIZE 8 PSS/E fY.raw 754 » L
e FFE RTDS w257 [ AR .csv FEAZZ -

x|
EE @ BA HEEE 4% Bf WE B\ w8

fﬁ E&éﬁ (ramm Yz a & =G =9 | gesss | ([EEes - FER % T

= s - — | __—Z,_ _ - | st st =

BE gamee BT U JEE === Eneme - §- % 9% p FEIET R BEESR

ki I =3 I HELR & iz I
R16 v i L
A B C D E F G H I J K L M N

1 |Subsystem Name Vmagn  Vangl PO Qo0 Pt Ot Vi Al Wd Ad vigec vipri
2 1301 10475 D072 250 159.175 250 159.175 10475 00772 10475 0772 138 353p25
3 131zl 0.952 0 526464 255221 SZaded 25L2R] 0952 0 0952 o] 138 369.15
4 132zl 095831 1.9889 650 292872 630 292872 (09831 19889 09831 1.95889 133 369.15
5 1 33zl 09972 124831 632 79.283 632 79.283 09972 124831 09972 124831 138 369.15
& 1 34zl 10123 114808 508 151.584 508 151.584 1.0123  11.4808 1.0123 114808 138 110,599
7 1 35zl 10493 138736 650 178055 650 178055 1.0403 135736 10403 138736 138 353p25
8 1 38zl 10635 1655383 Se0 831A92 el BlAe%2 1.0635 165583 1.0635 165583 133 345
] 1371 10278 5574l 40 9,047 240 2047 10278 L7 1.0278 57741 138 353625
10 [ 1 38zl 1.0265 9.1709 730 29.392 T30 29.392 1.0265 9.1709 1.0265 9.1709 138 362.25]
11 1391 103 214871 1000 122554 1000 122,554 103 214871 103 214871 138 36225
12

2- 21 IEEE39BusPowerSystem.If rtds sharc sld MACV31.csv &N
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B T2k RSCAD [ A IEEE39BusPowerSystem.If rtds sharc sld MACV31.csv & RTDS
AU FEr % RE BUS 38 HY38EaH% RTDS EAUYE 2-22~[&] 2-24 R » S ERESHHE BRRAERF A

R

@ Component Parameters for If_rtds_sharc_sid_M., (m] ®
§_rtds_sharc_sld_MACV31 (2]
L ST G I Name Description Value Unit Min | Max
Vmagn  Load Flow: Voltage Magn. at t=0- 0.5
CORE ASSIGNMENT Vangl Load Flow: Voltage Phase A sine at t=0-
MECHANICAL DATA AND CONFIGURATION PO Load Flow: Real P att=0- (+ is Out)
MACHINE INITIAL LOAD FLOW DATA Qo R e P (== (G5O
rmpc Start Up as Ramped Current Sources:
MACHINE ELECT DATA: GENERATOR FORMAT
rmptc --- Time Constant for Ramping Up: 005 Sec 00005 04
MACHINE ZERO SEQUENCE IMPEDANCES . .
iszro Force initial stator currents to zero ? No -
MACHINE SATURATION CURVE BY FACTORS  |jzro Force all initial currents to zero ?
| TRANSFORMER PARAMETERS Pt Specified P at Machine Terminal
(e]3 Specified Q at Machine Terminal
QUTPUT OPTIONS
ConFlag  Flag=1when Xl Appears In Raw File GEN Data (set by conversion programonly) | 0
SIGNAL MONITORING IN RT AND CC: MAC
SIGNAL MONITORING IN RT AND CC: TRF
| SIGNAL NAMES FOR RUNTIME: MAC
SIGNAL NAMES FOR RUNTIME: TRF
INTERNAL BUS PARAMETERS
AUTO-NAMING SETTINGS
Cancel Cancel All
e
I S22 N 2 ==
[ 2- 22 FHr{&HY RTDS fﬁ’* Ui B DO ~ AR K BUS 38 HYEEREL 7FHﬁZ
°¥t'11|3 nent Parameters for If_rtds_sharc_sld_MA( =
If_rtds _sharc_sld_MACWV31 O
N Descripti V Unit Mi M.
GENERAL MODEL CONFIGURATION ame SSnpon dlue m e 2
vipri Transformer Primary  L-L RMS kv 362.23 (2% 0.001
CORE ASSIGNMENT
vtsec Transformer Secondary L-L RMS kv 13.8 (3% 0.001
MECHANICAL DATA AND CONFIGURATION dlagp  Delta Leads or Lags Primary 30 Deg. Lags -
MACHINE INITIAL LOAD FLOW DATA. TMVA  Transformer MVA rating 1000 MVA - 0.001
trpos Positive Sequence Resistance: 0.000800 pu 00
MACHINE ELECT DATA: GEMNERATOR FORMAT
tupas Positive Sequence Reactance: 0.015600 pu 0.0001
MACHINE ZERO SEQUENCE IMPEDANCES .
itzre Is there a TRF zero sequence path ? Yes -
MACHINE SATURATION CURVEBY FACTORS 4510 -- Zero Sequence Resistance: 0.000800 pu 00
TRANSFORMER PARAMETERS tuzro -- Zero Sequence Reactance: 0.015600 pu 0.0001
tloss Shunt Conductance at TRF Primary: 0.000 pu 0.0 20

OUTPUT OPTIONS

SIGNAL MONITORING IN RT AND CC: MAC

SIGNAL MONITORING IN RT AND CC: TRF

SIGMAL NAMES FOR RUNTIME: MAC

SIGNAL NAMES FOR RUNTIME: TRF

INTERMAL BUS PARAMETERS

AUTO-NAMING SETTINGS

= Cancel Al
2- 23 FHH{&HY RTDS AT EREEERZE — | ~ X HIFHE E R
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o Component Parameters for If_rtds_sharc_sld_MACY31 a

If_rtds_sharc_sld_MACWY31 O

GENERAL MODEL CONFIGURATION Name Description Value Unit = Min Max

Wi Initial Bus Voltage 1.02650 pu
CORE ASSIGNMENT

Aj Initial Bus Angle 9.1709 deg

MECHANICAL DATA AND CONFIGURATION Type Bus Type PV BUS -

MACHINE INITIAL LOAD FLOW DATA Vd Voltage Result (from loadflow) [ 1.02650 ]pu

Angle Result (from loadflow) 91709 deg

MACHINE ELECT DATA: GENERATOR FORMAT

MACHINE ZERO SEQUENCE IMPEDANCES

MACHINE SATURATION CURVE BY FACTORS

TRANSFORMER PARAMETERS

OUTPUT OPTIONS

SIGNAL MONITORING IN RT AND CC: MAC

SIGNAL MONITORING IN RT AND CC: TRF

SIGNAL NAMES FOR RUNTIME: MAC

SIGNAL NAMES FOR RUNTIME: TRF

INTERNAL BUS PARAMETERS

AUTO-MNAMING SETTINGS

QK Cancel Cancel All

2- 24 FrigHY RTDS AL 7 S8 ikim B B ¢4 E S Bl s T R B

ELflE 2-22~E 2-24 BifE 2-21 FYESEAZE - MR A SR EL) » A0tEAI5ERE IEEE 39 BUS %
HLEYS T2 EMS Hy.raw 58T RTDS RIS 8 > [FRRAY AR IFE S E AT

2.2 FARET AR E AR FRAHEE

FEA SRR & A

A EMT BEAEDE S TSA 58 > TSA 2 REREEE 7347 ( transient
stability analysis)IV4EES » AN

AR & (phason) FYERE 01T 720 » 18 IIER R &RAVTRE 7
M7 > A\ E1% FHY PSS/E ~ DSA Tool Y TSAT #i 2 @A IH4E - RTDS fEHHY RSCAD FX2.0
R TSA Module » 272 H Al RTDS S AVISE iR fir > — » 3B AE AT LUE Rk TSA Module
HRHRE I M F— Bl @I L PSS/E AR S BEEE - HER @Iy irA AT EMT
AU o Wt —AREE AT DAAE B TS R B0 TS ey i @I B A BT iR T Rl (v — e Y
e -
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BB

15 #1522 TSA SERiiy s

238 RSCAD FX2.0 BiiJ TSA module %77 TSA f5i%!

33877 TSA-EMT 4 AEifs4H

4.FH TSA HEAIEUREIEERAY EMT R8> 36 /AR TSA (&8 EMT (&g -
5. AR R

6. S EATEE # > TSA tEAE EMT LRIy ZE] -
7. #H%E NovaCor #ETTHAHEE

# ] IEEE 39 BUS Z 4B B BRUI T~
Al 1

£ IEEE 39 BUS 4T #70 %) TSA Sdi& e 2-25 Fos - fa—EfEs s K 4 (SR
BE » 47 H7E BUS 26 ~ BUS 28 ~ BUS 29 ~ BUS 38 » H.rft BUS 26 fir jAF1 EMT #ERIF 1 E > 43
ARSI EMT AV BUS 25 k2 BUS 27 #HZE

@ 10 @37
[

) lzs

=1
Y

- T

9 6 [ ' o
T J__ 12 l l 2

7l T“' 1

10

33 35

S v ©* ©@* Y0 © ©

2- 25 1IEEE 39 BUS 4 TSA &gk 77

SRR

78 F RSCAD FX2.0 iz FF2 2 RTDS-TSA Setup 777 TSA AT » 4[1[& 2-26 Fix

25



@ RsCAD FX 2.0
File Edit View Launch Build Draft Runtime Help

OB B @ & 28 3 Config File Editor .

@L X | WS X |]:Ru [ Firmware Upgrade

[L« Global Bus Hub Configuration Iraft
¥ User Directory Diagnostics >
N: Protection and Automation 4

D IEEE39BusPowerSys R Conversion Tools

() IEEE39BusPowerSy Simulator Usage Logging
7] IEEE39BusPowerSy UDP Data Logger

s -
| ieee39buspowersy: RTDS-TSA Setup

[ IEEE39BusPowerSystem.raw
B IEEE39BusPowerSystem.rtfx

2-26 RTDS-TSA Setup JEFFE

Untitled X

[a

FARL RTDS-TSA Setup JEFIRE 12 7H% A PSS/E f8Z(fY.raw F1 .dyr 1& > 40f& 2-27 For -

rtdsTSAsetup  Help

[ RTDS ZSA SETUP UTILITY

raw filename: ChUsers\power\Documents\RSCAD Fx2 0\filernant|EEE39 DEMONEEE39BusPowerSysterm. raw

dyr filename: C\Users\power\Documents\RSCAD FX2.0\fileman'EEE39 DEMON EEE39BusPowerSystem.dyr

Clear Choose Lock

Clear Choose Lack

rtdsTSA Setup Program versicm 1.2

PSS/e .raw file Version= 33.0

3% buses read from the .raw file.

1% loads read from the .raw file.

10 generators read from the .raw file.
34 branches read from the .raw file.

12 transformers read from the .raw file.

0 fixed shunt devices read from the .raw file.
Openning Power System Data Window..

2- 27 B RTDS-TSA Setup JEFFE &8 A PSS/E #&=Y.raw f1 .dyr £&

fii A PSS/E #&=fy.raw F1 .dyr #{%&#% T Read PSSE RAW Data ###5ft (& plk Hi[E] 2-28 FYE[H >

FH.raw FEIVAZ o

26



B Power System Data = O

Bus Data | Load Data | Machine Data | Transmission Line Data | Transformer Data | Fixed Shunt Data

Bus Number Bus Name Bus Type Area Zone Owner Voltage Base.. Voltage/pu Angle/deg
1 BUS1 1 1 1 1 345.0 1.04736 21.5613
2 BUS2 1 1 1 1 3450 1.04874 24.2462
3 BUS2 1 1 1 1 3450 1.03017 21.4014
4 BUS4 1 1 1 1 3450 1.00386 20.3933
5 BUSS 1 1 1 1 345.0 1.00531 21.3881
6 BUSE 1 1 1 1 3450 1.00767 220503
7 BUS7 1 1 1 1 345.0 0.997 19.8762
8 BUSS 1 1 1 1 3450 0.99602 19.3846
9 BUSS 1 1 1 1 3450 1.02823 19.678
10 BUS1D 1 1 1 1 3450 101715 245729
11 BUS11 1 1 1 1 345.0 1.01269 23.7157
12 BUS12 1 1 1 1 3450 1.00015 237563
13 BUS13 1 1 1 1 3450 101431 239023
14 BUS14 1 1 1 1 3450 1.01173 22.3436
15 BUS15 1 1 1 1 3450 1.01538 222639

| SET Bus Allocation ‘ | CLOSE |

2-28 1 T Read PSSE RAW Data ##§1% = 1H

P N 2lCBEEE SET Bus Allocation ¥f EMT-TSA A7 MAMETTEEE » A& 2-29 Fior » £ EMT Al
TSA JrHM RS AEER Z A] R BE o B TR (1)TSA FEFRHR2)EMT [Efi#HE(3)DP-TSA [&Eifi
HHAEMT-DP PR FE(S)DP FESHE - HATHRZ ala%E 10 il EMT-DP [ - 15 {E DP-TSA
PERAE - FARZEFIFE%E BUS 28 ~ BUS29 ~ BUS38 £y TSA [EjiHE » BUS26 &y DP-TSA [&ji
HE > BUS25 ~ BUS27 5 EMT-DP [EfiHFE - HekFy EMT [ESiHE - J9H DP WERHE - MRHECE S
SAFAE - RERIAFIARZE B RSCAD .rtfx FE—E o fEARZEFH HEE 1 {El&EH TSA 55

2 BAMTREAE 1 {E TSA unit - B Fi—{& 7 FIHE4H 5 20 7T 4 {18 TSA unit o —1E unit 7]55E%Y
% 2000 {[E bus > HAFETHFE 5 H NovaCor 1 {IEf% LHIEH -

27



Bus Number Bus Name Bus Type Area Zone Owner allocated To

24 BUSZE I I I I EMI ~
25 BUS25 1 1 1 1 EMTZDP

26 BUS26 1 1 1 1 DP2TSA

27 BUS27 1 1 1 1 EMTZDP

28 BUS28 1 1 1 1 TSA1

29 BUS29 1 1 1 1 TSA1

30 BUS30 2 1 1 1 EMT

31 BUS31 3 1 1 1 EMT

32 BUS32 2 1 1 1 EMT

33 BUS33 2 1 1 1 EMT

34 BUS34 2 1 1 1 EMT

35 BUS35 2 1 1 1 EMT

36 BUS36 2 1 1 1 EMT

37 BUS37 2 1 1 1 EMT

38 BUS38 2 1 1 1 TSA1

39 BUS39 2 1 1 1 EMT

Bus Data Selection Buttons
SELECT Specified Bus Rang.. -
SELECT Specified Zone-»
SELECT Specified Area->
SELECT Specified Owner->
SELECT All
SELECT NONE

Allocate Selected Buses to Simulation Domain
SELECTED -> NOT INCLUD..
SELECTED -> EMT
SELECTED -> EMT-DP
SELECTED -> DP
SELECTED -> DP-TSA
SELECTED -> TSA1 SELECTED -» TSA2 SELECTED -> TSA3 SELECTED -> TSA4

| View Statistics | | LOAD Bus Allocation ... | | SAVE Selected Bus All.. | | Create RSCAD/Draft .. ‘ ‘ Set up Monitoring |

2-29 EMT A TSA 4 HRGE S H

PN AGEOE TSA ERSS BRE A AYERSE - A0iE 2-30 AR > #eZ al Bt 100 {
AP - L —BRZAMIARZEGIRY RSCAD rtfx £ —2L -

aafE > AR
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B Set up Monito

Bus X || Generator

26
28
29
38

Bus Number

Select Variable Type to Monitor () Voltage (@) Angle

Select Buses to Monitor From the Table and click Add for Menitoring

Bus Name Area Zone
BUS26 1 1 1
BUS28 1 1 1
BUS29 1 1 1
BUS38 1 1 1

Owner Meonitoring Data
Mot Monitored
Mot Monitored
Mot Monitored

Not Monitored

Bus Data Selection Buttons

SELECT Specified Bus Rang...

SELECT NONE

ADD for Monitoring

REMOVE from Monitoring

SAVE Monitoring Data | | Close ‘ ‘

PREVIOUS Menu

[5]%] set bus allocation 12 A B % "create RSCAD/DRAFT case” »

& 2-30 TSA Wi B HERSTE

AR TSA FrEHEHAYERE T > A8 2-31 Fos -

ridsTSAsetup

RTDS ZSA SETUP UTILITY

raw filename:

dyr filename:

ChUsers\power\Documents\RSCAD FX2 O\fileman\|EEE39 DEMON EEE39BusPowerSystem.raw Clear

C:\Users\power\Documents\RSCAD FX2 O\fileman\|EEE39 DEMONEEE39BusPowerSystem.dyr Clear

Choose Lock

Choose Lock

Read PSSERAW Data |

Make sure the meonitoring file name matches withe the RSCAD draft case!

Moniteoring

ile "C:\Users‘\power\Documents\RSCAD FX2.

Monitoring Windew Clesed

Bus Allocation file
C:\Users\power\Doc
C:\Users\power\Doc

"C:\Users\power\Documents\RSCAD FX2Z
nts\RSCAD FX2.0\fileman\IEEE3% DEMO
nts\RSCAD FX2.0\fileman\IEEE3% DEMO\

0\fileman\IEEE39 DEMO\tsa456.mon" saved.

ileman\IEEE39 DEMO\tsa4536.bus™ saved.

C:\Users\power\Documents\RSCAD FX2.0\fileman\IEEE39% DEMO\tsa456.mon file cre
Connect EMT2DP buses as follows in the draft file:

Connect BUSL of the DP compecnent to bus 25 in the EMT network
Connect BUSZ of the DP compecnent to bus 27 in the EMT network

Bus Dat

TP ToTen

2-31 $ERELEETT TSA case HIFEZ

29

ZE R TSA FriatAsHAY LR T 3

L 71T TSA case YFEZE

(=
EE/\



FTBH TSA case T5ZE tsad56.rtfx » W& 2-32 for - BT AMETTIE - 7281E TSA 8E 7 8E
GBS ERAHEE JTER © RS R (E D7 BRE BFF AR EY TEEE 39 BUS AYREAUREZE - 4IIR%E
{[E[ 247 RTDS 58153 B4 #6(15 SUBSYSTEM - R JHAEFH EMT-DP BUS % 5[5 —{E
SUBSYSTEM [ - ##EUF1%1F IEEE 39 BUS AYFHRIRE ZE 1% 1R ] 2-31 AR/ 54y
BUS1 7% BUS 25 ~ BUS2 %] BUS27 - 4 TSA fA4HE R F A RTDS A lFds » it
TERLL TSA H4H S0 A 4 B I AT EMT R58Y 70482 - 411[& 2-33 fio -

=
[ IEEE39BusPowerSystem* X | [ tsad56* X
st

BUS1
RTDS-TSA
Interface Module
(Dynamic Phasors)
BUS2

2- 32 BARL TSA case 152 tsa456.rtfx

2-33 SERKLL TSA B A B ER EIE AT EMT A 7142
30



W~
P T 2R 0] DU SE AR M 0N 24 (R R T 4R s B B RS AL - S5 R E TSA HEAIREECT [ EMT
HIFEE - TTAE TSA 5% € /7 PR RESE A P 58 Y Edit Parameters #E{TEEE » A& 2-34 AR o

BUS1
RTDS-TSA
Interface Module
(Dynamic Phasars)
Copy BUs2
Cut X |
Auto-Maming P Commen
Rotate R | Expression
= Mirror I | Definition
Group/Degroup G | Export As CSV
Find * | Import CSV
Print Parame ters P
Copy Data
Pre-compile
Description
Help F1

‘ Maove To New Hierarchy Box |

& 2- 34 #HEHY TSA 2:7E /7 PRAY Edit Parameters

¥E3E Edit Parameters & {F H IR 41[E 2-35 AYE M » 0] FEEH TSA Options 3% E D PEAVE#E > & T
HIEETE Fy 80 fi% o

@ Companent Parameters for HIERARCHY m} X

HIERARCHY (7]

Mame Description Value Unit  Min Max

Box Parameters

ITSAMultiplier Contents will be run once every N timesteps | 80 2 100

TSA Options

AUTO-NAMING SETTINGS

Cancel Cancel All
[ 2- 35 E%E TSA HEAIFEEET S BEH

#2455 NovaCor HETTEIREMFER 0] KT — 2 Y lockfree BHEH— (&7 —(# free Z 1REHZREEEE
R TRE G A MEEHS » QB 2-36 Fior ot AT EE) TSA HYEHREZEE LUK, TSA i1 DP fi
HTERIE A B B R S AEIE B A6 AI#H22 TSA BhAEBUEAE SR PSS/E ZMaRE » tha]
EHEHE GRS B > lE 2-37 Fns o ARG TSA IS A 2 BUS 38 [y—
HEE R - FTLAE 2-37 BURE SR A GRAEN S BRI PR SR M 38 » SOONEThRR AR ARy

0.0436pu ~ R LR R A Ry 0.0559pu ~ U FEEE R Kiiz2 Ry 0.0056% -
31



C e I Tokeee 1 1 e ] e 1L todiee L todiee I Toceee 1 = Terr| e 1
off ‘Ei on  OFf ‘Ei on  Off "Ei on  Off ‘Ei on Off ‘Ei on  Off ‘Ei on  Cff ‘Ei on  OFf ‘Ei on | Off ‘Ei On Off ‘Ei on
=44 Tee ree Tee e =44 =44 Tee Tee
1 1 1 1 1 1 1 1 1 1

P3 W P4

W P> Pe W P7 Ps WP

L

P1 W P10 W P2
996210508 _._‘
871.902731 =
747594053 =

Qs m=s

Q3

Q4 MQ5 [ Q56 M Q7

[
W Q1 WQi0 W Q2

210197192 -3

173.178259 =
140.159326 =

105.140392 ==
70121459 =
35.102526 -3

MVAR

0083593 3 = = ;

Wi B WS 0 W6 Bl W7 D WE S

W

Wi W Wi0 l w2

Y Y

Wf\'\/‘m\/‘%&'\f W&Wﬂ'\f/\?ﬁ

01 0065

o 3:33;3

CICGFJDE: 0 13;:3;

2-36 #¢EEM% lockfree FrREARRE K H T

DPh: Enable T5A to DF data flow |

DPh: Enable DP to TSA data flow

Off ‘II Cn

Off 'ﬁlI On

SR

T

Ly

{3

[tz1-Enable Dynamic._]

on

Off M

]
|_ts1-gern with max P diff || ts1-max P diff | t51-mae ) diff | ts51-rnax V' diff |
(R Ll il il
o vt vt o
\‘\ 14 - 10 > 10 > 10
“ “ w o,
- 05 - [+ - [+ ~ (4R
- i i i
pu pu %
38 0.0436a 0.0559 0.0056

2-37 Eqd TSA fyEHREZLE
PSS/E 2 [HIfER7E e 28

Z2[5ERGER IEEE 39 BUS 245 3E TSA 81 EMT AR &

FELLR TSA 1 DP IRV E RIS HAI 22
HE i K= S A

A
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2.3 ] RTDS BLEeEs8 (R iR ERCE

AR EE s DL N W{ETEE -

1. R4 10 ~ 20 ~ 50 ~ 80 Kz 90%FGRSH IR » MERRARES Rl & PR IR E EE
zonel ~ zone2 - zone3 EfFE A IFHE ©

2. [EFRARNE 25 HHN - BRaS BRI BHE RN B AR PR 1R T PReE HIFEEE B zone 2 BIfEIE
PEEEAS -

FE38 ] RTDS #E TSRS RIS B4 Draft #YFERSIEAY « I P AV RE B TR
(Runtime Scripting)#5£ 53 H i HIE R =205 DL E BisEEA S B s SR IRHRVISTY - DUTEE4IER
HH T B E -

2.3.1 WEERERHERERERE RS
{EL4 Draft [ ZER&IE Y
Step | £ — (AR EE 4RI T i A — (B M B R

TAFTGE R4 345kV FE~FEHELRINELRES RTDS TLINE 54) - TLINE %8 5 T90 > 41

2-38 FfiR e

BUS #1910

Zone 8 Area 1 Ownar 1
BUS1910 BUS #1850

Lootti 1188 CTTO0A Zonerd et wner:d
1 1 19
A m 1.0083 /_ 13.71

MBS0 BIERD  C1E50

contral CT

CVTI910 ess
T 13 51--52
B 1-3 = BUS —>
= BUS 1810 -- BUS 1850

control CVT 120 Ty

2- 38 345kV ZESE~FER AR EE AR ES RTDS TLINE FHAICR A1 AR EREER )

T 345KV ZRESE~HE AR T R ORI o i A — (B RRACE R I - BUS#HIO10 I A8 > i
—{i& BUSTOOfault FETHE » FEFTHE—EA TO M - So—iEr il — (& T90_2 SaeaaREs - HiE
2-39 Ff7 > T9O0_2 Hy 55— FEAT BUS#1650 Ui i#(JEASRT BUSH1650 FHH() T9O H 445
T90_2) - 1[&l 2-40 Ak -
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’F-Line Mame:  THD
L

ine Constants: TS0

BUSTENault

1.0011 7 -1188
AToMau: BTOTEsuR  CTOMaus

< 55—
51--52

- BUS - 13 1-3
BUS 1010 -- BLIS 1850

90 T90 2

2- 39 345KV ZSE~HE AR T B AR [l A — (B S R S IR AR o W B

BUS #1650
Zone:d Area 1 Owner:1
BUS1650

1.0083 /_ 1371
A1350 B1850 C1850

CTT90Right

caontrol CT

CVT1650 T90_2 Distance Protection

i B 1-3
3¢
=z

co ntru:-:al CWT T90_2

T-Line Mame: T90_2
Line Constants: T390

2- 40 B R EE RS AT BUS#1650 Ui 2

Step2. FE&RES T IAVIEREE PRI A —{Ei e
FEREDAH AT ES R 1] - DO AL A 2-41 FrorR o b ] asoe e B FH R s P2 ilER
FTANE 2-42 B -
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-Line Name: ~ T90
Line Constants:  T90
BUST90fault
1.0011 /_ -11.88
AT90fault BT90fault CTI0fauk
= S5 =
51 -52
<-BUS > 1-3 R I 1-3
BUS1910 — BUS1650 | S :
I
T90 | ! T90 2
T90 Distance Protection : !
| = :
|
! l
I
! AB BC CA |
____________ 1
L-L FAULT POINT
(e W | S NS 0 o=
2- 41 SRR RN A R R RS S PR
m Component Parameters for rtds_sharc_sld_FAULT O X
rtds_sharc_sld_FAULT O
CONFIGURATION Name Description Value Unit | Min  Max
ABnam  A-B Line Fault Name ABTS0
FLEIBLEES |ABROn A-B Line - Line Fault Resistance 0.1 | ohm  1E-9
A-B Line - Line Fault Branch Data | ABholdi  Extinquish Arc for abs(l) at or below: 00 ke 0.0 10,0
B-C Line - Line Eault Branch Data |ABsig Signal Name to control fault TOOFLT |
ABbit Active bit number in Asig to trigger fault 1 1 21
C-A Line - Line Fault Branch Data
ABmon  Monitor fault current Mo -
AUTO-NAMING SETTINGS |ABnam  Fault Current Signal Nams
[s]4 Cancel Cancel All
=X A== = A
2- 42 e e R P S A R E G

2-42 PR RS PR B R AR R 0.1 B} - d e filERssk Ky TOOFLT -

Step3. (i ERMETHEAESRESHY L B AT HE R %

Hrw— ([ %885 Draft Variable >

1 > H RIS {E (Variable Value) 5 90 -
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Draft Variakle
Leh
a0

2- 43 Draft Variable 8% f# Length

& Component Parameters for rids_draft_var O >
rtds_draft_var O
e Mame Description Value Unit Min Max
Mame  Variable Name Length
AUTO-MNAMING SETTINGS Type Type REAL -
Walue  Variable Valus 90
Max Maximum Value 100.0
Min Minimum Value 0.0
Units Units (eg: kA, kW, P.U)
oK Cancel Cancel All

2-44 Draft Variable %% & 2

BFECE T90 Fr T90_2 1y TLINE & JTHE » AIE] 2-45 B o [El 2-46 £y TOO 5T E T HRAYER
T [BHEE pp_var Fy$Length » pp_var HY(E L A] [ Draft Variable HY{E & » SHIMNFEE

hmnpp HI{E Fy(pp_var)% © & 2-47 F5 T90_2 51 EFIRAVEE > B FE%7E pp_var fsSLength > 55

ANFFEETE hmnpp FY{E F5(100-pp_var)% o FErrif[EELAL 7 EEFEE R (pp_var)%/& °

-Line Name: 190
Line Constants:  T90

2-45T90 fY Tline & 78
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a Component Parameters for [f_rtds_sharc_sld_TL16CAL O x
If_rtds_sharc_sld_TL16CAL O
CONFIGURATION MName Description Value Unit Min Max
rdData  Read line constants from: tlb/chl -

PROCESSOR ASSIGNMENT
note Toggle rdData to tlo/clo if TlineV2 used

OPTIONS WHEN USING BERGEROMN DATA  note2 TlineV2 line constants are stored in tlo file

AUTO-NAMING SETTINGS pp_var  Wariable Mame or Mumber for % length $Length 0.0 100.0
hmnpp  To calculate line length use: (pp_var)% - r
frepi Force use of Pl Section model 7 Mo -
alwpi f Travel T < T Step, allow Pl model ? Yes -
raistt i Travel T < T Step and Mo P, then: RaiseTT B

Cancel Cancel All
2- 46 T9O FE LAV E

o Component Parameters for If_rtds_sharc_sld_TL16CAL O x

If_rtds_sharc_sld_TL16CAL O

CONFIGURATION DEILLS Description Value Unit | Min = Max

rdData  Read line constants from: tlb/chl -

PROCESSOR ASSIGNMENT
notel Teggle rdData to tla/clo if TlineV2 used

OPTIONS WHEN USING BERGEROM DATA.  note2  TlineV2 line constants are stored in tlo file

AUTO-NAMING SETTINGS pp_var  Variable Mame or Mumber for % length $Length % 0.0 100.0
hmnpp  To calculate line length use: (100-pp_var)% -
frepi Force use of Pl Section model ? No =
alwpi H Travel T < T Step, allow Pl madel ? No =
raistt i Travel T < T Step and Mo PI, then: RaiseTT B

Cancel Cancel All
2-47T90 2 :HE AR TE

Step 4 s TRz R EH RS

I R I R BRI ] PR S Ml 5 ~ SR YRR BRAR AL ~ AR A ~ AUEAR A
SRR REAERES - QM 2-48 AR > Bf s R (b R e o A B R A — (e 5 B i - 20t
A ERAISERE L Draft Ay EEESIEAY -
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«— | SUEPERTBE > RHEERT [ R HEREL

Control
PEEZehl BERE ER S

Fault

FALLT CONTRCL

AND RECLOEER
e T o
AT% s FOINT ON WEVE FAULT i
detectar DELAY DURATION JF
oL TEOFLT
FLIDUR B 4 ALTSIG
i &
— TIEFLT
o

POW
o

TESFLT

00

i) 2

¥ BIS10FLT
) )

? E1550FLT

() &
¥ BITOORLT

2- 48 Rz A S

™

15EET H MR 05
TEFUISIhREAE 5 BT — R AVERHE < - DLEEHEEE TOO ~ T8 K T99 55 3 R R Rits Al
KB 10% ~ 20% ~ 50% ~ 80% Kz 90% 3¢ A= A i A I e ey i B 4 W9 Ui B 5% zomel

zone2 ~  zone3 BIfEIE BN ERFE ] - FEAZRABANIE 2-49 -

8

\
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SEEERT RS ,

FrE e

ESER - BEERTGE - AEER oV EEL

¥

BERERE/AEEE o
I

¥
451t runtime IREERE

2y

RELERTE
(10% ~ 20% ~ 50% - 80% % 90%)

|

b
Run 10 #4 » #8504
FEEEREE -

BELIEEE e
TOO0 - TO8 - TOO FE 5
ZiEEE)

BN [EiS RE RIS =5 zonel ~ zonel -
| zone3 EpfEiEHS R ENMESRETEE SRR
E v fE

h

AFEER

2- 49 A\En s S Es R TR e B R (S AR U A2 ]

2-49 SN R R A5 AE 2-50 AR -

39



| TPC_raw | BT

114
115

116 JEEERE AR R R

kR EER AR TESTING LOOP *¥hdkikiiokxkiohinhiok ki ok kikhkk ik

117 fprintf(stdmsg, "* IMPEDANCE RELAY TUTORIAL TESTS USING RTDS SIMULATION SYSTEM \n");
118 wWait 1.@;

Runtime Seripting X
B O = P

new J *10rack_TPC_script_tline.scr X |

119

12@ for (iff=@;iff<5;iff++) //set fault location

121 {

122

123 SetSlider "Draftvariables : Length” = ffloc[iff];

124 Start ;

125 fprintf(stdmsg, "wWaiting 18 sec For Steady State Condition™);

126 SUSPEND 18.8;

127

128 for (ilinenumber=8;ilinenumber<3;ilinenumber++) //set tline number

129

130 !

131

132 ite=itc+1;

133 setfaultline();

134 fprintf(fname, "%d¥sksXsksks",itc,delim,tline[ilinenumber],delim,ffloc[iff],delim);
135 fprintf(stdmsg, "Relay Test Case Number: ¥d\t Tline ¥s\t Fault type:AB Fault Location: #s\t",itc,tline[ilinenumber],ffloc[iff]);
136 SUSPEND 2.8;

137 applyfault();

138 getfaultdata();

139 3

148 Stop;

141}

142

143

144 fprintf(fname, "TEST FINISHED: %s\n",date());

145 fprintf(stdmsg, "Testing Finished, Total Test Cases performed: %d",itc);

146 ‘,ix-ﬁ(xx-ﬁcn-ﬁcx-ﬁ(x--ﬁ(x-xx-)ix-xﬁ(x- END OF TESTING LOOP z-(-in-n-c-)ix-xx-in-c--)kx-zk!-ﬁcx-ﬁ)kx-k!-icx"i

AR csv FEANIE 2-51 AR > BB BIER gL & 1

& 0

%@ A==

A

A

2-50 EEELRER R FORE NSRBI E IS M o] e =UhS

» HASHIER DR -

egh (EIFRIFVEL - BB RA NG AR S A EE - [EIEIE B

B

T D E F G H 1 J K

1 EEEREREELEARREREERRERREEEREREEEE AR R R R AR AR R R
2 ¥ IMPEDANCE RELAY TESTS USING RTDS SIMULATION SYSTEM

3

4 * IMPEDANCE RELAY TEST (AB fault) PERFORMANCE SUMMARY

5 |*

6 % TEST STARTED: 6/22/23 10:24 AM
T EEEEEREREEERELECRR TSR LR R T RO KR LR E AR R AT E LR

8
9 | Test
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

tlineNumber
17190
2 T98
3199
4 T80
5 T98
6 T99
7 T90
8 T98
9 T99
10 TS9O
11 198
12 T99
13 190
14 168
15 T99

25 | TEST FINISHED: 6/22/23  10:33 AM

Location SE_Zonel T_SE_Zonel SE_ZoneZ T_SE_ZoneZ SE_Zome3 T_SE_Zone3 RE_Zonel T_RE_Zonel
10 1 0.0079 1 0.19695 1 0.39705 1 0.02035
10 1 0.00795 1 0.1994 1 0.3969 1 0.02045
10 1 0.0079 1 0.199 1 0.39755 1 0.0204
20 1 0.00795 1 0.19945 1 0.39735 1 0.0183
20 1 0.01 1 0.19905 1 0.39775 1 0.01835
20 1 0.01 1 0.19905 1 0.39775 1 0.01835
50 1 0.0142 1 0.20335 1 0.3994 1 0.01415
50 1 0.0142 1 0.20365 1 0.39945 1 0.0142
50 1 0.01415 1 0.2036 1 0.39905 1 0.01415
80 1 0.01835 1 0.20575 1 0.4017 1 0.01
80 1 0.01835 1 0.2057 1 0.4035 1 0.0121
80 1 0.01835 1 0.2053 1 0.4035 1 0.0121
90 1 0.01835 1 02078 1 040375 1 0.00995
90 1 0.0204 1 0.2077 1 0.40375 1 0.01
90 1 0.0204 1 0.2077 1 040375 1 001

& 2- 51 EEE SRR iR NEE R (F B IS

40

e
AN E

RE_ZoneZ T_RE_ZoneZ EE_Zone3 T_RE_Zon3

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.19695
0.1994
0.199
0.19945
0.19905
0.19905
0.20335
0.20365
0.2036
0.20575
0.2057
02053
0.2078
0.2077
02077

0.4017
0.39955
0.3992
0.3393
0.3991
0.39905
0.39925
0.3973
0.39725
0.39705
0.39725
0.3972
0.3974
0.3978
0.3978



2.3.2 EfBHA RS AR BRI E R e RS

PETRPECRAEE AR B AR B (R8E L - 1F Draft SRR H S 1F TSI ST HE G i
(e > DURH IR RS R Ry Il 2-52 Fior - %5 AE AR o AR S B S b BB BH Ay A ) mT s B8 P
{E 3% RS sy - 4008 2-53 Fow » [8 2-53 o Ron B[ EERH S B2 HH o S50 iR p e g
TR SR EE PR — 1% » PRIEL T RF AR BEE PR AP SR R PR e T R R BB PR B S — ik » Q1] 2-48
FiiR > E3EA T90 ~ T98 ~ T99 & = (4R &z B1910 ~ B1650 ~ B1700 < = (W& HE -

<— 55—
52-- 51

i I

1 I =—BUS =
11 BUS2030-- BUS1D10

LA

TiTE
T13THSE

£ 55 =
52--51

-3 < BUS —=
BLS3074 -- BUS1810

T138

CLEAI PO

2- 52 [ESHRET I —AHREI RS AR RTDS BE R A

[ ] Component Parameters for rtds_sharc_sld_FAULT O *
rtds_sharc_sld_FAULT O
CONFIGURATION Name Description Value Unit = Min Max
ABrnam  A-B Line Fault Mame ABbus1910
L-L PARAMETERS
ABRon  A-B Line - Line Fault Resistance $Ron ochm 1E-9
A-B Line - Line Fault Branch Data  ABholdi  Extinguish Arc for abs(l) at or below: 0.0 ket 0.0 100
B-C Line - Line Fault Branch Data | “BSig Signal Name to contrel fault B1910FLT
ABbit Active bit number in Asig to trigger fault | 1 1 21
C-A Line - Line Fault Branch Data
ABmon  Monitor fault current Mo -
AUTO-NAMING SETTINGS
|ABnam  Fault Current Signal Mame
oK Cancel Cancel All

2- 53 LR H FAH R i e P e s B P Ry S
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VR 2t 2 B A e P AR R R SR L), » 401 2-54 FiFTs » FEBRRTRE At A AR St
S B P T PR A LR, > 33 AR 1910 ~ 1700 FMEBEFRHE » RSk 1910 8 T90 -
TO8 ~ T99 % = (Ef ARSI » BEFTHE 1700 B TO8 ~ TOO i (b T 4R AF1 8 Ao B 17 0
5 -

EEEE - REBEEBE - HESER osv B

Y

BFEEEAIEER v iE

h

#1451k runtime EFERE

Run 15 7148 » BESU 24
ER{EREE -

BB SEFTEE
HE)
o B RE

(1910 ~ 1700)

|_ S ELEE NI E S MIEEEE zonel
SEER REERE T E N HEE R osv iE

IS

2- 54 AR P& IR HIEE BB (F A 2R ]

2-54 H i lel Rl A FURS AR 2-55 P e
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186 JERERERERRRREERFERRRIRRCRRRRERE TEGTING LOOP H % H5 ek Rk o K KRRk Rk R R R Rk R
1e7 fprintf(stdmsg, "* IMPEDANCE RELAY TUTORIAL TESTS USING RTDS SIMULATIOM SYSTEM \n");
1ea Wait 1.8;

1e9

118

111

112

113 Start ;

114 fprintf(stdmsg, "Waiting 15 sec For Steady State Condition™);

115

116 SUSPEND 15.8;

117

118

119

128 for (ibusnumber=8;ibusnumber<2;ibusnumber++) //set bus number

121

122 {

123

124

125 ite=ite+l;

126 setfaultbus();

127 fprintf(fname, "Hd¥sks¥s",itc,delim,bus[ibusnumber],delim};

128 fprintf(stdmsg, "Relay Test Case Number: ¥d\t Bus #s\t Fault type:ABC Fault \t",itc,bus[ibusnumber]);
129 SUSPEND 2.8;

138 applyfault();

131 getfaultdata();

132 1

133 Stop;

134

135

136 fprintf(fname, "TEST FINISHED: Xs\n",date());

137 fprintf(stdmsg, "Testing Finished, Total Test Cases performed: *d",itc);

138 J.;'!ECH-:BHH-*H-E‘H-*H--33-:-33-‘-33-:-883-:- END OF TESTING 0oP H-EH-CH-*H-*H-*H--$H-$H-$H-$$H-$H-$H-f’

2-55 WERPHE FiReE NSRBI F 15 e o] iR =UhS

HIEALE R csv FEUN[E] 2-56 FT7R o

A A B © D E F G H I J K L M

1

2 *IMPEDANCE RELAY TESTS USING RTDS SIMULATION SYSTEM

3 %

4 ¥ BUS AB FAULT TEST IMPEDANCE RELAY PERFORMANCE SUMMARY

5 *

6 ¥ TEST STARTED:6/22/23 12:09 PM

7

8

9 |Test BusNumber Total Line LINEL Name LINEI_SE_Zone? T_LISE Zone? LINEL_RE_Zone2 T_LIRE_Zone? LINEZ Name LINEZ_SE_Zone2 T_L2SE_ZoneZ LINEZ_RE_ZoneZ T_LZRE_Zones
10 L BUS1910 3190 0 NON 0 NON 98 0 NON L 0212
1 2 BUSLTO 27198 1 02077 0 NON 99 1 0.2077 0 NON

1.

[~}

TEST FINISHED: 62223 12:10 PM

2-56 [EHHR RGN EE R FIH T MslsE

EEOABER S R 1 HAShIER PR dEBh(ER g Ry 0 ShYERFEIBUR R NON » it
Bl Rl - AN EFIRERRE -

HEAREETE TR H] RTDS 1R fEhaE (R iR B e e -
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= ~ 2§} Manitoba Hydro International Ltd.(MHI),( &

AR R R > RS RS A A B JE(A Y Manitoba Hydro International Ltd.(MHI) » MHI
ZJ* Manitoba Hydro B G ELF AT ZNEE AT » {H MHL SRR 25 - & 3-
1 Ref&l 3-2 FyZEE o nll e sl MHI KFTC fz MHI MBI & 2 1 -

3-1 FEFH2 R MHL AP

@ Manitoba
e fiono nremnrTionst |

ENERGY

without limits

Providing
innovative
5 energy and S
telecom N
5 solutions
- around -
the world E’!

3-2 W MHL NEE =&

3.1 MHI f&§/~

MHI £ 1998 SREIT - [FIRFES e REVR s B (S <RI fEREIRRIUA &34 5 ~ s R iCeE > £
R INZEAREN A et i % » iRBESNME = - HATHARE s E £ 2R EE 120 {FHE]

X 0 i 2000 52 o fR{IEAVARES Loy K TR - B Ks BEE = (e (6]
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TIERB ST AR EEE - 6 - SE TR A AL REEEEE - ot
=~ B IS B EEIRES - MHL By A TR ER IR itinBC B4R ER AR ST - TR BT - &
PEERE ~ FHRTAEDL R BAVE E 701 - MHI HYEERE TAZEIRR IR (R EE ) 2480 5¢ - TAZR PR
A% ~ etfiEdE ~ 2 Tall - BB - IREEDN DGR TE AT - MHI BEEEE TR ~ &
FIEZEAE] ~ BN - BUERE - TIFUHRE - 20D IR SRS T E > 1IREEE I £
GURERIEEST - EHAERE (EMT) 15T - SR E R BRI AR R A4 -

TERART g - MHI FFAE A S 2 A 40 BN = 8 7 T Y B SE RIa AT T 52 2 e
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