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Probabilistic Reliability Evaluation of Power System using TRELSS |
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"Gyeongsang National University

Abstract - In recent, the importance and necessity of some
studies on reliability evaluation of grid comes from the
recent black-out accidents occurred in the world. The
quantity evaluation of transmission system reliability is very
important under competitive electricity environment. The
reason is that the successful operation of electric power
under the deregulated electricity market depends on
transmission system reliability management. This paper
introduces features and operation modes of the Transmission
Reliability Evaluation for Large-Scale Systems(TRELSS)
Version 5_1, a program made in EPRI, for assessing
reliability indices of composite power system. The package
accesses not only bulk but also buses indices for reliability
evaluation of composite powers system. The characteristics
of the TRELSS program are illustrated by the case studies
using the IEEE 25buses system.
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Table 1 Tools for Evaluating the Probabilistic Reliability of the
Composite Power System for Grid Expansion Planning.

Name System Methodology Maker or User Remarks
METRIS Composite Monte Carlo EDF Commercial
Power System {France) & Educational
TPLAN Transmission Mente Carlo Power Technology Commercial
System Enumerstion (USA) & Educational
Composite .
SICRET |, o System Monte Carlo (ltaly) Commercial
CONFTRA Po‘;“:"g’;;zm Monte Carlo (Brazit) Commercial
PaCos |, Composiie | Mone Calo (Brazil) Commersial
Composite EPR1 .
CREAM |, Cer Systom Monte Carlo (USA) Educational
N University of
Consposite %, Sackatch Ed
COMREL Power System (Canada)
Compaosite : EPRI .
TRELSS |, cer Sysiem Enumeration (USA} Commercial
GATOR T e N X F!(?ridn Power .
AT P {
System (USA)
Composite : Ontario Hydro .
PROCOSE |, - System Enumeration (Canada) Commercial
™ Univm;ty of :
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REPLACES Trn;smlssmn Enumerstion Science and Educational
ystem Technology
Ky
Electric Eiuwerwg c "
Transmission . Research Institul ommerci:
SYREL System Enumeration Power Technology |& Educational
Ine. (USA)
SYREL | TRISmiston | poymeruion | Shovinigm Laveln | paucuonal
g Enumeration
Transmission GSNU -
TranRel System &Ch:ﬂo:tc (Kores) Educational
" Enumerstion
Composite GSNU N
CMREL Power System &C):rl?‘e (Korea) Educational
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3.2 A 8 A% 3 7|(Program Dimensions)

# 2% TRELSSY H& 715 HNAFAVE verd Zlofth
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Table 2 Program Dimensions of TRELSS

X A1(Buses) 13000
gt 7 7 & M (Generator buses) 3250
“E'*Zi 71 (Generator units) 9750
A Al Z(Branches) 26000
il ?J/] (Transformers) 5200
o] Ak 7] (Phase shifters) 100
7} Switchable shunts 2600
B.E Ao} 2] 7} A (PCGs) 10000
% # v <=( Transmission areas) 100
4 2 gt od o 93(Transmission zones) 999
o A4 &(Ties) 1500
/3 A A} 31(Common mode contingencies) 10000
73 A $-74 /4 A AL 31 (Must-run contingencies) 10000
% 4% AL (Total contingencies) 60000
7] % 7] % (Base Cases) 10

3.3 HFelAbS 2 &4 A Al (Computer Dimension for
Operating TRELSS)

TRELSS & ¢ 437198 AFEANG L 944 o

&bzt

® An INTEL Pentium or compatible computer

® Microsoft Windows 95/98/NT/20600

@ At least 64 megabytes(MB) of random-access memory(RAM)

® At least 200 MB of virtual memory (set in Control Panel)

® At least 300MB of hard disk available for TRELSS runs and
installation

3.4 3 7} A} 4= (Performance Indices; Pls)

TRELSSol A %= zh AbA A}z a4 A olele] A% da
%'?‘5}94 XéEE AME F glod ol ade grizlez
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- AE 3-8t g 7} x] $(Circuit Overload PI) -

sz

where:Pi is the real power flow on circuit i
Pimax  is the power rating for circuit i
wi is the weighting factor for circuit i

- o} Ak 9} 9 7} &] 9+(Voltage Problems PI):

1 1 g
2
Plv»:ZXs[“P—ﬂ"};;} F

of of

where.

Pi s the real power flow on circuit i

Poi, Paj, are the terms recognizing line charging and/or
regetive sources and loads on buses i and §

ij are the "from™ and "to" buses of circuit i
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Xi  is the reactance of circuit i

3.5 A % A 5 (Reliability Indices)

¥ TRELSS T2 1@l M dojxe 2% Mg L4y
e o

System Indices:

®Prc  bability of loss of load.
®Fre quency (occurrences/year}
®Dura tion (hours/year)
®Dura tion (hours/occurrence)
®EU E (MW-Hr./year)

®EU E (MW-Hr./occurrence)
®EU D (MW/year)

®EU D (MW/occurrence)

Customer Indices:

®0Outa  ges (customer-occurrences/year)
®0uta  ges (customers/occurrence)
®0uta ges {occurrences/customer)
®Durz tion (customer-hours/year)
®Durz tion (hours/occurrence)

®Dura tion (hours/customer)

®8¢  rvice availability

Normalized Indices:
® Energy curtailment (MWH/MWH-vear)
® Power interruption (MW/MW.year)

4. Ar2{ 2 : Modified 25 Bus IEEE Reliability Test
System

4.1 Case Study I: Base Cases] 31&9
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Load Duration Curve
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Fig. 7. Load Data (Example: Wednesday(—} & Sunday(---)}
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Fig. 8 Report (Relighility Statistics: System Indices)
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