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ACTIVITIIE;S P:R'ORMEI.D I)DUhINC TISI_ PERIOD: 

I. Lt huro,:, , y' t st iuI of pi lot insta lot ion 

I . I'iclu c,op trucL on of pilot inst-allation (in progress) 

Those activitios ar, ti , ,y d,,cr:ihod h l.ow: 

1. LABORATORiY TESTIN'IC OK PILO IN'TALLATI)N 

I. 1. INTRODUCTION 

At: the t: .IoIme 'u.'lrikiii- ] W. the last report, these tests 

wr_ uIcr wa" . The :bove-mention( I report covered only 

th first :o tests: Shot circuit on the 125 volt side 

and loaxd rejction. MAny other test:; were perfomed. 

Some of t1em wwr, repeeatod using different protection 

schome. IL Pis f,,:, that iddit lonal tests were 

necessry 0tue than L, coos ori.inally scheduled. 

Before giving a brief description of the complete test 

program, two points will be treated concerning the last 

_h_rapart. A Em 1ulin transfiormer was reported. The 

unit was senL back to the manufacturer and repaired under 
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with 	 this transformerfurther problemsthe warranty. No 

also 	 reported that flashoversIt was 

and the wood pole. 
were 	 observed. 

. u 	 fir t capnacit-o roccutd .. .... 


This was so ,.,ed s Lmplv by rearrangin; the units and
 

: vLit ion to qruuid.i ncreain 

itati 	 on1.2. 	 i'rarsIoarf o ,1r,r 

these series consisted in energizing
The first tt in 

at no-load with the purpose of deter­
the transformec 

or peakcur.rent. No onvervntagosmining .1. :h 

the next two tos;ts thevod . Durinqcurrents wor 
2.57 	 and 1.28 

wac
t:ansfotrmcr .,,; urgized wiLh Loads ol 

sinun;o idal waveform isL )tion in theohms . Thc dit. 

,qu i.val nt: secondarycons idc red n,.,ilI ilhie. The 


and 113.9 A rm;.
current s were ( 61.31 

t	 trans former secondary with surqe.
1.3. 	 Short-ci ur:uit c: thc 

arrester in tno Primarv sile 

For this test , the damaged transformer was replaced by 

ono built in the Institute, with a capacity of 75 kVA. 

dist ribaon class arresLor was connected in the 
A 10 	 kV 

The test was performedof the transformer.primarv sid 

200 A-fuse. From 
without the secndary protection of the 

its operating time was considered too 
a pr,evjous test, 

2.33 n . So the system 	was le.ft protected only with 
long: 

The test was similar to
i n tle pri mary side.the 2 A fus5,. 

.u)Lfl. fo U pO.re.lously (2.s;,cu ihd in the last
the one 

overvolaqo, protection
reo't , in onrdr to check the 

pro,' d. 0 . a -rcster, To pea k vptIa(3 was reduced 

Uho operating t:ime of 
Erom 3U1.87 k\' 'o 23.44 	 kV peak. 

was sl ihtlys. Tha pewak current2 A fuse ,.. 0.33the 
i ncreasedthno t 	cansformcr c:. .c r it was

inc: ,.asud si no.: 

(75 vs. 50 kVA). 
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1.4. Short-(., rc,"lt t i o ti ca 

u.rin g hs, , , : oireare-st i. was replaced by a 

simila-I n.,a jt 

trans form3 •r I 

these tost~s 

') 

.t 

kVA) 

.inc 

was 

!2:-ide valve

',,pai red and 

s. 

use 

The original 

agai n during 

a) 	 Secondary short circuit with 25% of load. 

Th.i:-) short cicu.it was interrupted by the "coIsumer's 

protection", (1 30 A fuse, in less th an [3 cv les; and 

with peak cumC, t and voltage of 51) A and 19.2 kV 

respect vel, . This last osc.i ogr-am clearly shows how 

the ZnO a ri-es(,rs re(Icted the overvoltage in each 

cycle. 

b) 	 Secondary hr, t cicuit with 50". of load. 

Aga ii, tho If, A fu.;e operated in less than 3 cycles. 

The neah c.front in the secomdary was 1.42'A and the 

peak volt i n tle r:imary Wa-:; . ).8 kV. The effect 

of the ar,-r can h(_. clearly ob!;erved once again. 

c) 	 Secondary she st cicuiL wiLh 7 of load. 

Th e .rn Wt tudc as in the ptrvous test e.:re 

re j!; I-ered, c.cept. for theIc aIK u-n -ent , which 

at ta. ned a \Iue of 179. A. 

d) 	 Seccndarv e r cicuit with a 100, of load. 

Tb: ;ame ,], as in the previous test were observed, 

exsept for the peak current, which attained a value 

of 219.2 A. 

e) 	 Secondary sior circuit in the t 'ansformer terminals. 
The purpose of thi s test was to verify Lhe .3ystem 

protection using a 3 A fuse in the primary side. 
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After 3 seconds of mantaining t;Lhe short-circuit, the 
fuse did M . ( ]oraL and iLt wa s noecessary to clear 

the faul]t w.ithl.i 115 kV breake( The steady-state!:. 

short c ilcuit rcoistered wa; 9.21 A rms. Following 

the result; f m this test, the u se of a 3 A fuse 

was discar id.
 

During al iiVO: of the, above, te(:';, thec volLage at 

t.he t o rmi wa,,; . As staLed by(erm'nad ia],s 

the theory, this voltage reov-ins constant throughout 

the difforent- load condit ions. 

1.5. 	Voltage r-eu ation and oa o cc, ion. 

Four tesats wr pertournaod, 'th varying load conditions. 

a) Loadi varition of 50-72-50H 

iV 	prima; O de cur:,nt_ vav-nd from 1.64 A rms to
 

2.3 ' 	 A rm d ba :k 1. 64 A rms. 

b) 	 Load va i -, of '3. - -- . . 

A very ,. vari. at .,' of thy, voltage is observed, 

and only t rhoe instan,t of th cuhanqe in load. 

'
c) 	Load va-i:t-M oiL of 8. 3-75 - .3 . 

An overvoltagu is obsorved when the biggest load is 

di sconnect.ed (75%). The surge irrester operation is 

also ob ,r-v.,. 

d) Load reject ion or 1.0% 

This condition is considcred the most severe, but 

al , ,t e impro)able. Thoi overvoltage in the 

primary sid < of the transformer is limited by the 

arrester to 19.5 kV poak, which is mantained during
 

0.3 seconds. This arrestor operation is clearly
 

appreciated in the oscilogram.
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*6.Con 	 ion 

C o I ~~d 	 ~ 

No dageou rVot es wurd mec 
d~~_IeSy. a -is~ ups S'k 

IL6kV inOconsdere 'taL otasretr~a t:1C '1dva 

Zn arre~eake tagw ,io126e. sL l dky n f h'eov 	 h 

suply lin %il'bimrseinte s x igh vol.tage 

ccp'io.Ti overvoltage i sless~than tEhef 112 

~ calculated. Therefore, no pbljii ar6., foreseen in 

v-it' 	 repetto~ i~icedium vltag cpitors, thei 

mesr6overvoltagesddno pss te a culated 
sv pea alu e of 355 kV'T~ efoe opolm r 

~: ~foreseen in the~ insulaia r.lf--hq w i 

cl Effeto4 se t istriutian r 	 re:rer 

W An;impo'rtant	A6 conclusion afe,"lee eiso ests 

is that thie transformner~ 0Wpro~ec~ed with116 

e sting to chev ti re erSL per formnance dui 11g 
fild operaiLon. 

?d~ E f f cc jpn, th e consumners. 

In al ass ihescrax cir t as i ed 

fjf 
16aesQ~cos ria~~e>iQthe secondary 

http:ccp'io.Ti


voltage is e':':ected to vary between 110 and 135 V, 

for all load conditions. 

e) 	 Overvoitage protection. 

The protect-in provided by the ZnO arrester is 

considoicd a>-juat-. To protect the transformer, 

this arrcst, , sh:)uld always ha ,'on cLod between 

t.he 2 A -use and the i rar.form, r. 

In 	 the high voltage suppl ] in, i t is also consid­y 

ered noceosa v to us,:, a 9 kV aO ,vrestei to protect 

the line frr:: residual volt:ages and discharge currents 

from the oeLhr (2.is :ribut io n class arrestor 

f) 	 Overcurrent protection. 

As stated prpviously, the use of a 3 A fuse was 

discarded. It i; pro errable to use the 2 A fuse 

originally spccified. It was also concluded that 

the 20C A secondary fuse is not strictly necessary. 

On the contrary, its long ope it ilng time causes 

overvoltagcs on the transformer p:imwary side. 

II. 	 FIELD CONSTRUCTIC:: OF' PILOT INSTALLATION (in progress) 

At last moment, the Federal Electricity Commission (CFE) of 

Mexico ,ecidd tc :-hanu:e the site where the field energization 

of 	 thoe ' lt..-.,:, divi:er was t o t.ake place. The reason was that 

the o in ,:1'.v cn': ,an :ite, Venta Vic:ja, i, not yet electrified. 

IL was ".it th>at arV: minor or Pajor od u mint to the voltage 

divior in '." nxp_!! ntaI sl ag would m, i that CI.]E would 

have to fin d a way to continue supplying electricity to this 

rural comuc:unit,y in crd,-r to avoid an.' events of social conse­
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So~ a second sit,t as 	 t e~but -ts, 0 

Salread electrified. The vo ltag' ~ivd r 2-l1f 3h-a Io 
loadAthroug its 50kVA trasfome bin . rhait 

~from another" unit whose fecde or~iginaeaa i sp rate 
;~substation. In any event," i f IthIie v &t g~ divide1r s tak6'i 

Imeitl after the t~ests wee nihdad this last site> 

Pchosen,-all the' equipmecnt from Jie pio nstallaion in th 
l~~ab was moved to Chi)lpanciiig6, where th eesr cntuto 

~begani iimediately. Unfortuna-tely, one ~of ther secEt~nso the 
high'ote recorws aagddring transportation. The 
damge-,section was brought back to the o ear.-h 
reaied,' cio was redy on october lEhand was taken to, 
Chj.1.par crngo two dasatr 

~~ We' are Lwating for~the o''ecmltd binsalto CE 

personnel.,"~ ~ afe, ewilproceed to~ 	 *,meial en~ergize­

an ts the capa itive voltage diie 
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