,((‘t'

oy

FOURTH

Pov-nerp -929

Lw \&...,

'r"ﬁ..: 4

\“'.":’4'2,.

o O AL VAt i _"
9 NHR At
ey
o

FHIRE PROGRESS REPORT

Preparcd e lHdéstor G. Sarmiento
ctobor, 1u8”
Projece No. 2.210

Sponsored by XTTUD.

TITLE: "ELECTRICAL BENERGY SUPPLY TO RURAL COMMUNITIES DIRECTLY

I'ROM TRANSMIUEION LINES™

PERIOD COVERLD: April-sScptember, 1987.

ACTIVITIES PERFURMED DURING THIS PERIOD:

I3

I. labovatory tostingof rilot installation

IT. Fielu copstruction of pilot installation (in progress)

These activitics are hracet sy docceribed below:

1. LABOIL

I.1.

WIORY TESTING OF DILOT INSTALLATION

IMTRODUCTION

At the time ot writing of the last report, these tests
wovre undor wat . The above-mentioncd report covered only
the first two tests: Short circuit on the 127 velt side
and load rejection.  Many othev tests were perfomed.
Some i them wor: repeated using different protection
gohomes, Tt vas felt that additional tests were

necessary othesw than Lo cnes oviginally scheduled.

Before giving a brief description of the complete test
program, two points wili be treated concerning the last
roeport. A foult in the transformer was reported. The

tnit was scent back to the manufacturer and repaired under
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the warranty. No further problems with this transformer
were obscrved. 1t was also reported that flashovers
occured botween the (irst capacitor and the wood pole.
Thie was solved simply by rearranging the units and

increasing :t inusultabtion to ground.

Trarsformey Frergization
SRR . e ’ - e

The first test in these series consisted in encrgizing
the transformer at ne-l>ad with the purpose of deter-
mining the Tnrach curvent. No nnvervoltages or peak
currents wore observed.  During the next two tests the
transformer was cnergized with loads of 2.57 and 1.28
ohms. The distortion in the sinusoidal waveform is
considered noaligible.  The cqguivalent secondary

current s were 61.31 and 113.9 A s

Short-civeuit on the transformey sccondary with surge

arrester in the primavy sile

For this test, the damaged trans former was replaced by
one built in the Institutve, witl a capacity of 75 kVA.

A 10 Vv distribation class arrester was connected in the
primary sidc of the transformer. The test was performed
without the sccendary protection of the 200 A-fuse. From
a previous test, 1its cperating time was considered too
long: 2.33 s. So the system was loft protected only with
the 2 A fuse in the primary side. The test was similar to
the one performed previously (Coscribed in the last
rovort), In ordor to check the overvoltage protection
srovided by the avroster. The peak veltage was reduced

From 50,87 kv o 23.44 kv peak.  The operating time of

the 2 h fuse wouo 0.33 s. The peak curvent was stightly
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incieased since the transiormer CAapac Ly wWas increased
(75 vs. 50 znVa).



I.4.
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Short-ciyreunit with sartial lead

During these ooty Lhe wirge arresteor was replaced by a
similay one, but with vinc oxide valves.  The original
transtormer (50 kVA) was vepaired and use again during

those tests

a) Secondary short circuit with 25% of load.
This chort cicuit was interrupted by the "coasumer's
protecticn”, a 30 A fuse, in less than 3 cvles; and
with peak current and voltage of 519 A and 19.2 kV
respectively.  This last osciiogram clearly shows how
the 72n0 arvesters raduced the overvoltage in each

cvele.

b) Secondary:ﬂunw cicuit with 507 of load.
Again, the 30 A fuse operated in less than 3 cycles.
The peak current in the cccondary was 142°A and the
peak voltage in the primary was 19.8 kV. The effect

of the arre=ter can be clearly observed once again.

c) Secondary short cicuif. with 7% of leoad.
The same moncibudes as in the previous taest were
registered, coxceept for the peak current, which

attained o value ¢t 179.6 AL

d) Seccndary ohor cicuit with a 100% of load.
The same valucs as in the previous ltest were observed,
except for the peak current, which attained a value

of 219.2 A&.

e) Secondary shor circuit in the t ansformer terminals.
The purpos:> of this test was to verity the system

protection using a 3 A fuse in the primary side.



After 3 scconds of mantaining the short-circuit, the
fuse did not operate and it was necessary to clear
the fault with the 175 kV breaker.  The stcady~state
short circuit registered was 9.201 A rms. Following
the results from this test, the use of a 3 A fuse

was discavied,

During atl five of the above tests, the voltage at
the veactor terminals was measured.  As stated by
the theory, this voltage remains constant throughout

the different load conditions.

I.5. vVoltage regulation and load rejection.

Fouvr tests were pertformed, with varying load conditions.
a) Load wvariation of 50-75-50%
The primavs cide current variced from 1.64 A rms to
2.3 A ro od batk o 1,04 A rma.
b) Lead variscion of 8.3-50-8.37.
A very smillovariation of the voltage is observed,
and only 2t rthe instant of the change in load.
c) Load wvariction of 8,5-75-8.3".
Aan overvoltage 1s ohasorved when the biggest load is
disconnected (75%) .  The surge arrester operation is
also obeoroe, 0.
d) Load rejection of 100%.
This condition is considered the most severe, hut
alece aurte improbable.  The overvoltage in the
primary side of the transformer is limited by the
arrester to 19.5 kV peak, which is mantained during
0.3 scconds. This arrester coperation is clearly

appreciated in the oscilogram.


http:sconnect.ed



http:ccp'io.Ti

voltage is cupected to vary between 110 and 135 v,

for all load conditions.

e) Overvoltage protection.
The pretection provided by the ZnO arrester is
considcred aacgquate, To protect the transformer,
this arrcestor should always be connected between

the 2 A fuso and the fransformer.

In the high voltage supply line, it is also consid-
cred necessary to uss a 90 kV 400 arestel to protect
the line frem residual veltages and discharge currents

from the othor distribution class arrestor.

f£) Overcurrent protection.
As stated previously, the use of a 3 A fuse was
discarded. It is preferrable to use the 2 A fuse
originally cvecified. It was also concluded that
the 20C A secondary fuse is not strictly nccessary.
On the contrary, its long opcrating time causes

overvoltages on the transformer primary side.

IT. FIELD C NSTRUCTLICH OF PILOT INSTALLATION (in progress)

At last moment, the Federal Electiicity Commission {(CFE) of
Mexico decided to ~hange the site whore the field energization
of the voltace divider was to take place. The reason was that
the originally cheoon cite, Veonta Vicja, 1o not yet clectrified.
It was oo vhat any miner or major adgn went to the voltage
divider o tihe expe: inental stage would m 1 that CFE would

have to find a2 way to continue supplying clectricity to this
rural community in crder to avoid any cvents of social conse-

quences.






