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1) PSS/E (Power System Simulator for Engineering) :

2) Python :
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9 a9 2-3& WA 7) 47], 2 87, A& 37, W] 572 o] &
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T oAelw sfd AFEe] =FAA DB 7212 ofd
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2
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ke

2—4 ZFAA DB 71227 (A A])

m System Base @ 100MVA

m Swing Bus : 101

» Machine Data (2% %)

— Machine Base (10MVA), P Limit(0~10 MW), Q Limit(0~4 MVAR)
— Machine Reactance : 20% (Machine Base)

m Load Data

- L1 (P, Q : 11MW, 4.6MVAR

- L2 (P, Q : 20MW, 9.9MVAR

m Branch Data

- BIR, X, C, Rate) : 2%, 20%, 3%, 10MVA

- B2(R, X, C, Rate) : 1%, 10%, 1.8%, 10MVA
- B3R, X, C, Rate) : 1%, 10%, 1.8%, 10MVA
m Transformer Data

— T1(Tap position, Control mode, X, Rate) : 15, NLTC, 80%, 10MVA
T2(Tap position, Control mode, X, Rate) : 15, NLTC, 80%, 10MVA
— T3(Tap position, Control mode, X, Rate) : 15, NLTC, 80%, 10MVA
T4 (Tap position, Control mode, X, Rate) : 15, NLTC, 80%, 10MVA
— T5(Tap position, Control mode, X, Rate) : 3, OLTC, 30%, 10MVA

= Pgen(101) = 8MW
= Pgen(102) = 8MW
= Pgen(103) = 7MW
= Pgen(201) = 7MW

'Base MVA' & System Base® YEUE=E ‘1007 & ™5ty
—48} o] HERA(=1), AR (=2), 2YEAH(=3)9 CodeE

3
ar

2
geate], WA dolH & Default(RF5 9 E) @b wEth



=

2-5 24 7|58 Code &%

Bus No. Bus Name Base kV Code
100 HYDRO1 33 1
101 HYDROZ2 3.3 3
102 HYDRO3 3.3 2
103 HYDRO4 3.3 2
150 LOADI1 33 1
151 LOADZ 3.3 1
200 STEAM1 33 1
201 STEAMZ 3.3 2

Branch($dAZ) dolg 8 X 2-63 o] $AAZE A Z-

mi

AL From, ToZ YWE Il From, To’} &2 $dAZE 3A4E 1D
2 71t aga A4 2 Fojie] wel In—ServiceE A3l
FAAZ 712 EZF(MVA)S Rate A(Rate B, C= 98 E3 Q)= g

U]y A dlolEl= default (b sls) & wEth

¥ 2—6 Branch ®l°o]g ¥

from| 3o | [Hpe)R | Line) | Charging B | =service |Rate &
100 | 200 1 0.02 0.2 0.03 N 10
100 | 150 1 0.01 0.1 0.018 V4 10
150 | 200 1 0.01 0.1 0.018 vV 10

10 - . H kl 1_'_” i



Load(%3h ¢ A% F3+2 P, Qv "8 Fox1 D= Hd4 U
B3 5 YEY Fo FoF = In—Service oJFE XA E T

U do]EE upz7bA 2 Default(RFedde) e w=m P—Nega,

Zero / Q—Neg, Zero+= Sequence Data®|=Z & 3s}A| =t}

3% 2-7 Load Hlo|g 9

Bus _ ] Pload Qload
Number ID In=Service (MW) (MVAR)
150 1 v 11 1.6
151 1 v 20 9.9

Plant (&4 doly 199 A% HdE/de] Bus Number®t ¥
st H 31 Plantel ¢k 7§ B+ o8] /B8] Machine (7)) & 714 <
Ko ymA golE= Default(RHs9®) @& wEth Grounding R,
X¥ Sequence Data®]P & ZFAAMAE dHsHA] o, whd 7]
dolE T Fad9 (Qgen)S ZFALS T3l doAXERZ Qlge] &3
a3ttt

3% 2-8 Plant Hl°oJH ¢¢

US| 10 | n—Service| f2eh | Frmes | Pl | G | Qminy MBASE | X Sorce

101 1 v 8 10 0 4 0 10 0.2

102 1 Vv 8 10 0 4 0 10 0.2

103 1 v 7 10 0 4 0 10 0.2

201 1 v 7 10 0 4 0 10 0.2

-1 - S




2—Winding Transformer Hl°©|E ¢ Zd-¢-, Tap Position®] A Tap
5 94¥3stal Control Mode”k NLTCY %% ‘NONE', OLTCY 7%
‘Voltage'® =3ttt wd7]o]  Step—up Transformers 25
NLTCo]al ym A dlo|El= Default (e =) @& wEth 183 R
-XG1 / R-XG2 / R-X02 /R -X Nutrl== Sequence Data®|==Z ¢

s e

¥ 2—9 Transformer Hlo]E ¥

F&%EbBeI;S ggm%%sr ID |in—Service |p O’I;ili)on Cl\c/)[r(;tjrgl Specified X|Rate A
100 101 1 v 15 NONE 0.8 10
100 102 1 Na 15 NONE 0.8 10
100 103 1 v 15 NONE 0.8 10
200 201 1 N4 15 NONE 0.8 10
150 151 1 Vv 3 |Voltage 0.3 10

vt A HE Alo|= ‘Lock tap % Lock all's A#&}e],

Ay daglel vigl dHE Tap 3 2AHIFE IhE 488}

- 12 - ) ,-H “i 1_'_” 3
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¥ 3-1 499 134 $d4ZE A 4 3hd

From Bus | To Bus D Line Line Charging Rate Rate | Rate 41
Number Number R (pu) X (pu) B (pu) A B C -
1070 1370 1 0.0474 0.1827 0.0861 170.0 0.0 0.0 23
1070 1660 1 0.0236 0.0908 0.0427 170.0 0.0 0.0 23
1080 1090 1 0.0229 0.0820 0.0371 170.0 0.0 0.0 23
1080 1320 1 0.0061 0.0235 0.0110 170.0 0.0 0.0 23
1080 1320 2 0.0061 0.0235 0.0110 170.0 0.0 0.0 2 ™
1080 1340 1 0.0374 0.1115 0.0511 182.0 0.0 0.0 2™
1090 1100 1 | 0.00439 | 0.01845 0.0167 364.0 0.0 0.0 Nk
1090
1080
Bog-1121 E?ﬂ "115.1.

245080 147710
1656
1410 1320

i y
.-223‘3 w *2259]-1487 — *152.7.

10 142 s410. o 19810

1584 166.0
Bus # 109 1.0
16100 1600
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g3t [5].

# For Base Case
(veryoltage=
Undervoltage=0
(ver load=0
Hun_Cont =0
Cont _case_ibus=| |
Cont _case_jbus=|]
Cont _case_id=(]
ierr_bus = psspy. inibus(0)
Wi e derr_bug == [
ierr_bus, ibus, cval_bus = paspy, nutbus()
flerr_bug==0:
ierr_bus, base_voltage = paspy.busdat(ibus, BASE')
ierr_bus, bus_valtage = psspy.busdat(ibus, KI')
Yoltage_PU = bus_voltage/base_valtage
Yoltage PU > 1.1:
Overvoltage=Oyeryo|tage+]
el Yoltage Pl < 0.9:
Undervoltage=lndervoltage+
ierr_brn = psgpy, inibrnlibus, 1)
hile ferr_brm = 0
ierr_brn, jbus, id_brn = psspy.nathenl ibus)
[ lerrben == [0
Cont _case_i bus, append! ibus)
Cont _case_jbus . append(jbus)
Cont_case_id, append( id_brn)
Hun Cant =Hun_Cont +1
ierr_brn, PO_brn = psspy.braflalibus, jhus, id_brn)
ierr_brn, Rate = psspy.bradat(ibus, jbus, id_brn, ‘AATEL)

Pdrate = math.sart (PO brn. real+PQ brn. real +PQLbrn. inag+PQLbrn, inag) /Pate
' Plrate > 1:

(ver|oad=Over [oad+]
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No. 2(1090-1100 FHAH=E)

7247} No. 4(2030-2040 %442) 77kl thske] PSS/E AlBwo] 4l

b

4-2 FHAAZ 1090-1100 473 44 (PSS/E ZZ13)

From Bus | To Bus D Line Line Charging Rate Rate | Rate bl

Number | Number R (pu) X (pu) B (pu) A B C
1070 1370 1 0.0474 0.1827 0.0861 170.0 0.0 0.0 2™
1070 1660 1 0.0236 0.0908 0.0427 170.0 0.0 0.0 2™
1080 1090 1 0.0229 0.0820 0.0371 170.0 0.0 0.0 2™
1080 1320 1 0.0061 0.0235 0.0110 170.0 0.0 0.0 2
1080 1320 2 0.0061 0.0235 0.0110 170.0 0.0 0.0 2
1080 1340 1 0.0374 0.1115 0.0511 182.0 0.0 0.0 2
1090 1100 1 | 0.00439 | 0.01845 0.0167 3640 | 0.0 0.0 Ink;
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¥ 4-3 $HAE 2030-2040 A HA (PSS/E Z213)

From Bus | To Bus D Line Line Charging Rate Rate | Rate 41
Number Number R (pu) X (pu) B (pu) A B C -
2011 2230 1 0.02913 0.071556 0.001584 72.0 0.0 0.0 2™
2020 2210 1 0.0230 0.0156 0.0140 330.0 0.0 0.0 2H
2020 2440 1 0.00142 0.009736 0.008723 330.0 0.0 0.0 2H
2030 2040 1 | 0.02296 | 0.102874 | 0.089094 | 2450 | 00 | 00 | D&
2041 2320 1 0.02276 0.156413 0.140140 330.0 0.0 0.0 2™
2041 2330 1 0.21333 0.622222 0.013770 75.0 0.0 0.0 2™
2041 2340 1 0.164800 0.480667 0.010637 75.0 0.0 0.0 2H
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Abstract
Development on Power System
Modeling and Diagnostic Program
for Transmission Expansion in a

Developing Country

Hun Woo, Kim

Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

A  power system diagnosis is usually conducted by
PSS/E (Power System Simulator for Engineering) in order to
execute power system analysis including power flow and fault
calculation, voltage stability, etc. However, PSS/E program
doesn't support automated function and takes a lot of times to
study, because of simulation in manual in each cases. Also,

because of missed contingency cases, there is possibility that

,33,



the reliability of analysis results is lowered.

In order to improve this kind of situations, this study has
developed an automated power system diagnostic program to
simulate automated contingency including all contingency cases
needed in the field without missed cases by using Python. The
automated power system diagnosis program deals with overload,
over and under voltage for power system diagnosis for practical
approach analysis to alleviate overloading or voltage stability
problems and it can dramatically reduce review time for a power
system and improve diagnosis reliability.

This study also deals with a case study of power system
diagnosis in a developing country in order to identify weak
transmission lines based on outbreak of overload, over and under
voltage in a power system during power system diagnosis. And
the reliability of the results by the automated program is proven
by PSS/E simulation. In addition, this study not only enhances
the efficiency of power system diagnosis but also suggests
required solutions based on the diagnosis results to reinforce
weak transmission lines of a power system in a developing
country.

Finally, this study will help establish a business model for

power system diagnosis in developing countries and contribute to

¥
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increasing long term revenues iIn the field of overseas

transmission businesses.

Keywords : Power System Diagnosis, Overload, Voltage Stability,
Power System Reliability, PSS/E, Python
Student Number : 2017—25486
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