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Abstract: This paper proposes a new technique in power line pro-
tection, the adaptive noncommunication protection, In this technique,
protection relays make operate or restraint decisions, adapting to sys-
tem-and fault conditions, withawt the need for communication knks.
0perat10n without communication inks to signal the remote end relay
is achicved by the detection and identification of the operation of the
circuit breaker af the remote end of the protected line section. An algo-
rithin based on the symmetric components is propesed to detect and
identify the balance condition of the system during the fault. The paper
is focnsed on one of the three protection schemes based on the new
technique, the delayed operation schemer Simulation studies carried
out for various systems and faule conditions have demanstrated the fea-
sibility of the scheme,
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Abstract: This paper presents the instant operation scheme of the
adaptive noncommunication protection technique for power lines. In
the technique, protection relays make iripping or reclosure decisions
adapting to systern and fault conditions without the need for communi-
cation links. The noncemmunication is achieved by the detecticn of
whether or not the system is in a balanced operation, in order to identify
the breaker operation at the remote end of the protected section. In the
scheme, the distancs reley will trip instantly when a fault is detectad
ontside its zone 1 but within its zone 2 reach. Subsequently it detects
whether the fault is on the protected section or not, and recloses when a
fanlt is eleared from the protected line section. Simulation studies with
responses to vartous system and fault conditions have shown that the
technigue is able to give fst and correct response without the need for a
communication link.
Keywords: Adaptive protection, noneommunication protectien,
-adaptive reclosure, optimal reclosure, BO protaction.
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Abstract: This paper presents the accelerated apevation schame of
the adaptive noncommunication pratection techmque for power lines
with complex configurations, such as mnlti-end feeder and ring main.
In the scheme, the overcurrent directiong] relays are arranged in two
operating meodes, the fixed time operanon and accelerated operation,
The relays with faster operating time in the conventional time grading
coerdinationremain unchanned The new teehnigne is emploved to en-
able accelerated operation to be echieved for the relays that are in the
positions for which slow operating time is set when using conventional
time grading technique. For 2 fault ocearring on the protected system,
the relays of fixed time operation mode will operate at the preset time
for the fault within its protected divection, 'Ihe relays that are pro-
grammed to use accelerated operation mode will determine whether a
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fault is on the proecied section or not by sing the BO techniote, that
s, to derect the cirenit breaker operation by determining whether the
line secticn is in a balenced operationt condition or not. The relay makes
accelerated tripping decisions for a fault on its protected section. Simu-
lation studies of the responses to varicns system snd fault conditions
show that the scheme can significantly increase the speed of the relay
responses in the protecticn of power line systems with complex corﬁg—
crations.
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Abstract: This paper proposes an agent-based current differential
relay for use with a communication network, Agents are software pro-
cesses capable of searching for infermation in networks, interacting
with pieces of equipment, and performing tasks on behalf of their own-
ers (relays). Results illustrating the performance of the agent-based dif-
ferential method proposed acting within 2 communication structure are
presented for different taffic conditions. These results also show that a
dedicated atility Intranet is a viable and recommended option as a com-
muniegtion media for the proposed scheme,
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Abstract: The paper derives a model for the evaluation of the per-
formances of composite grounding systems of urban main distribution
substations and sssociated cable networks. The effects of the cables
uport the dangerous voltages, transferred potentiais, and ground fanlt
current distribution are encompassed, including the conductive and
magaetic coupling among grounding system elements as well as the
nenlinearity of cables sheaths impedances, An application example is
presented and some experimental data.
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sheathed cables, dangerous voltages, wansferred potentials.
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Abstract: A high-speed carthing switch (HSE:.-) can be perma-
nently Installed in the switching apparatus in gas-insulated metal-en-
closed sw:‘tshgear (GIS). A new spiing-dvive driven HSES has been
daveloped and tested in one-phase and three-phase synthetic test cir-
cuits, The HSES rated voltages, 243 kV end SOL, kV, enabled closing
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{(making} operation on the peak value of short-circuit current of 100 kA
twe times without maintenance, was used. This aricle prssents the
main task of HSES at application in GIS, design characteristics, and
two different test procedures. Wide searching throughont standards
was performed in order to define the real status of this apparatus.
- Keywaords: High voltage. gas-insulated metal-enclosed switchgear,

eartaing, high-speed earthing switch, making current test.
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An Improvement for the Selection
of Surge Arresters Based on the
Evaluation of the Failure Probability
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Abstract: Animprovement on the typical selection procedure of ar-
resters is presented. The analysis shows that the risk of failure of an ar-
rester depends on several parameters (the striking point, the li ghining
current waveform, the amester itself, and the system configuration).
Therefore, the selection of the optimal arrester depends on how well its
stresses can be estimated, After the application of the typical selection
procedure, the power system simulations are carried ont using the elec-
tromagnetic transients program (EMTP} for each suitable arrester.
From these resnlts the failure probability of each arrester is calculated,
which permits the optimal selection from several valid arresters by the
camparison of their risk of failure.

Keyweords: Surge arresters, lightning, overhead ground wire, fail-
ure probability, energy absorption capability.
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Abstract: An explosion in an underground vanl can poss a signifi-
cant safety problem. The ignition of a combustible gas mixture in 2
rigid vault can gencrate pressares that can canse damage and failure to
the structure of the vault, including the manhole cover, If combustion
of the gas within the vaolt releases sufficient energy, the manhole cever
can be gjected, creating a safety hazard,

This article deseribes a thermodynamic and mechanical analysis of
the explosion process in an underground vauht. The mathematical
model is formulated into a computer program that can be vsed as a
first-step design tool 1o modify the existing vault designs so that ths ex-
plosion hazards can be minimized. The computer model predicts the
lemperature and pressure rise that resnlis from 2 gascous explosion
within the vault. The pressure rise calculations ave then ussd to predict
the motion of the manhole cever if it s ejected from its normal position.
The results of the made] can be used to improve the design of the vault
and its cover to minimize property damage and personal injury should
such an explosion occur.,
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Preprint Order Number: PE-3257RD (8-20010)

Discussion Deadline: January 2002

GO

Transformers

Instability of the Machine-Transposed
Cable Under Axial Short-Circuit Forces
in Large Power Transformers
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Abstract: The axial instability of the winding conducter is one of
the principat modes of mechanical failure in large pawer transformers
under axial compressive forces generated by the electromagnertic inter-
action of the short-circuit current and the radial leakage flux. It is a
buckling type of mechanical instability that ocewrs under compression.
Two possible modes of falure in the layer-type coil wound with the
continuously transposed cable are identified and analyzed in this paper.
The critical design loads leading to instability of the individual strands,
as well as of the whole cable, are separately derived. The actual insta.
bility threshold of the coil would be the lesser of the two eritical loads,
For the through-fault integrity of the transformer design, this threshold
must be greater than the peak comprassive force on the cable under the
worst-case short-circuit cursent,

Keywords: Transformer, coil, tilting. instability, mechanical
strength, short-circuit foree, axial compression.
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Online Detection and Location of
Low-Level Arcing in Dry-Type Transformers
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Abstract: This article describes the development of @ microproces-
sor-based system, based on four different physical phenomena, for refi-
able and accurate detection and location of arcing in dry-type
transformers, The proposed technique was tested for actyal arcing, gen-
erated on a 15kVA, 230/115 vV ¥/A transformer enclosed in a
30"x30"x21" metallic enclosure. Some results showing the perfor-
mance of the detection and lacation system are presented in the arricle.
The technique can be applied 1o detect arcing in metal-clad low-volt-
age/medinm-voltage switchgear, drives, GIS (gas insulated
switchgear), generator bus-ducts, and other metal-clad electrical appa-
ratus against arcing.
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Determining Ideal Impulse Generator Settings
from a Generator-Transformer Circuit Model
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Abstract: Impulse testing of large pawer transformers is a routine
test, which is designed te mimic a lightning strike in service, At the ds-
sign stage, itis nseful to have a detailed cirenit model of the transformer
int order to simulate the impulse test and to check for possibly damaging
voltage stress levels, In our model, which includss capacitive and in-
cuctive couplings as well as resistive effects, we apply an ideal full or
chopped waveform to the impnlsed terminal. In an actual impulse tast,

it is sometimes difficult to approximate the ideal waveform, particn- °

larly the full wave ong, and a trial-and-error approach is often taken.
Here we describe an appreach that conples a circuit mode! of the im-
pulse generator with & transformer cércuit mode! and sliow how, from
this combination, we can arrive at close to idesl settings fer the zenera-
tor, provided such settings are possible,

Keywords: Impulse generator, impulse tasting, Marx generator,
transformey dielectric tests,
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