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Smart
Transformer: 

Analysis

Measurement and remote disconnection
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®ãÜîñ·Å·ÝõÇĊ·ǢõãÖĀûÇãÝõǢÀãñǢûÅ·ÇñǢÜãÝÇûãñÇÝÁǢ Ý³Ǣ
®ãÝûñãÖǢãÀǢîãċ·ñǢõĀîîÖđƭǢ Öċ đõǢÜ ÔÇÝÁǢ·Ċ·ñđǢ·ÀÀãñûǢ
ûãǢãîûÇÜÇĖ·ǢãûÅǢ®ãÝÝ·®ûÇãÝƹ³Çõ®ãÝÝ·®ûÇãÝƭǢ Ý³Ǣ
®ãÝõĀÜîûÇãÝǢÜãÝÇûãñÇÝÁǢîñã®·õõ·õƬǢYãǢ³ãǢûÅÇõƭǢċ·Ǣ
Å Ċ·Ǣ³·Ċ·Öãî·³Ǣ ǢõÜ ñûǢûñ ÝõÀãñÜ·ñǢċÇûÅǢñ·Üãû·Ǣ
Ü· õĀñÇÝÁǢ Ý³Ǣ³Çõ®ãÝÝ·®ûÇãÝǢ® î ÇÖÇûÇ·õǢûãǢ³·û·®ûǢ
 ÝãÜ ÖÇ·õǢ Ý³ǢÇÜîñãĊ·Ǣãî·ñ ûÇÝÁǢ®ãõûõǢÀãñǢ·Ý·ñÁđǢ
®ãÜî ÝÇ·õ. 
YÅ·ǢõãÖĀûÇãÝǢÇÝĊãÖĊ·õǢ ³³ÇÝÁǢ Ǣ®ãÝûñãÖǢ® ÇÝ·ûǢûãǢ Ǣ

õÇÝÁÖ·ǋîÅ õ·ǢîãÖ·ǋûđî·Ǣûñ ÝõÀãñÜ·ñƭǢċÅÇ®ÅǢÅãĀõ·õǢ Ǣ
Ü ĐÇÜĀÜǢãÀǢľŀǢÜ·û·ñõǢ®ãÝÝ·®û·³ǢûãǢûÅ·Ǣûñ ÝõÀãñÜ·ñǢ
îÅ õ·õƭǢÜ··ûÇÝÁǢûÅ·Ǣî·ñÀãñÜ Ý®·Ǣñ·ðĀÇñ·Ü·ÝûõǢ
³·õ®ñÇ·³ǢÇÝǢûÅ·Ǣ�!�ǢSî·®ÇÀÇ® ûÇãÝõǢ"ļĽļļǋļŁǢǃĽǄǢ Ý³Ǣ
;:nǋ1ǢǋĽĽłǋ�;��ǋľļĽŃǢǃľǄƬǢ(ÝǢ ³³ÇûÇãÝǢûãǢ®ãĊ·ñÇÝÁǢûÅ·Ǣ
ñ·ðĀÇñ·³ǢÝĀÜ·ñǢãÀǢÜ·û·ñõƭǢÇûǢ ÖõãǢÅ õǢûÅ·Ǣ® î ®ÇûđǢ
ûãǢÅãĀõÇÝÁǢ³ û Ǣîñã®·õõÇÝÁƭǢîãċ·ñǢ Ý³Ǣõ·®ĀñÇûđǢ
³·ĊÇ®·õƬǢ

!ÇÁĀñ·ǢĽƮǢ�ÇõûñÇĀûÇãÝǢãÀǢÇÝÝ·ñǢ·Ö·Ü·ÝûõǢÇÝǢûÅ·Ǣ® ÇÝ·ûƮǢ
Ü·û·ñõǢ Ý³Ǣ³ û ǢÜ Ý Á·Ü·ÝûǢ³·ĊÇ®·õƬ
YÅ·ǢõãÖĀûÇãÝǢ ³ îûõǢûãǢûÅ·Ǣ�³Ċ Ý®·³Ǣ:·û·ñÇÝÁǢ

(ÝÀñ õûñĀ®ûĀñ·ǢSđõû·ÜƭǢûÅñãĀÁÅǢõãÖÇ³Ǣ®ãÜÜĀÝÇ® ûÇãÝǢ
î ûû·ñÝõƬǢ(ÝõÇ³·ǢûÅ·Ǣ® ÇÝ·ûƭǢûÅ·Ǣ·Ö·Ü·ÝûõǢãÀǢ
Ü· õĀñ·Ü·ÝûǢ Ý³Ǣ³ û Ǣ Ý ÖđõÇõǢ®ãÜÜĀÝÇ® û·ǢđǢĀõÇÝÁǢ
L4�ǢƿLãċ·ñǢ4ÇÝ·Ǣ� ññÇ·ñǀǢû·®ÅÝãÖãÁđƭǢċÅÇ®ÅǢõÇÜîÖÇÀÇ·õǢûÅ·Ǣ
ÇÝû·ñÝ ÖǢ³ÇõûñÇĀûÇãÝǢãÀǢûÅ·õ·Ǣ·Ö·Ü·ÝûõƬǢ

iÇûÅÇÝǢûÅ·ǢÇÜîÖ·Ü·Ýû ûÇãÝǢ ñ· ƭǢûÅ·Ǣûñ ÝõÀãñÜ·ñõǢ
 ñ·Ǣ ññ ÝÁ·³ǢÇÝǢ ǢÜ õû·ñǋõÖ Ċ·Ǣ®ãÝûñãÖǢõ®Å·Ü·ƭǢċÅ·ñ·Ǣ
®ãÜÜĀÝÇ® ûÇãÝǢ·ûċ··ÝǢûÅ·õ·ǢĀÝÇûõǢÇõǢ® ññÇ·³ǢãĀûǢ
ûÅñãĀÁÅǢ ǢÜ·õÅǋûđî·ǢÝ·ûċãñÔǢûÅ ûǢċãñÔõǢãÝǢ Ǣ® ññÇ·ñǢ
Àñ·ðĀ·Ý®đǢãÀǢľƬŀǢ"&ĖƬ 4 õûÖđƭǢûÅ·ǢÇÝÀãñÜ ûÇãÝǢ
®ãÖÖ·®û·³ǢđǢ· ®ÅǢÜãÝÇûãñÇÝÁǢõđõû·ÜǢñ· ®Å·õǢûÅ·Ǣ
Ü õû·ñƭǢċÅÇ®ÅǢûÅ·ÝǢîñã®··³õǢûãǢûñ ÝõÜÇûǢÇûǢûãǢûÅ·Ǣ
®ãÝûñãÖǢ®·Ýû·ñǢãĊ·ñǢ ǢŅļļǢ:&ĖǢñ ³ÇãǢÀñ·ðĀ·Ý®đǢ Ý³ƭǢ
ñ· ®ÅÇÝÁǢ³Çõû Ý®·õǢãÀǢĀîǢûãǢĽļǢÔÜƬ
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>ÐÁ�Å´¨ÐË�´®�
�ÐwÁw®Ë��Å: 

O·³Ā®ûÇãÝǢãÀǢAî·ñ ûÇÝÁǢ�ãõûõ
• (ÜîñãĊÇÝÁǢãî·ñ ûÇÝÁǢ®ãõûõǢûÅñãĀÁÅǢûÅ·Ǣ·ÀÀÇ®Ç·ÝûǢĀõ·ǢãÀ
õ·ñĊÇ®·Ǣ®ñ·ċõ
• �ÖÇÜÇÝ ûÇÝÁǢûÅ·Ǣãî·ÝǢõ·®ãÝ³ ñđǢÝ·ûċãñÔǢƿ4ãċǢhãÖû Á·ǀƬ

� îÇû ÖǢ(ÝĊ·õûÜ·ÝûǢO·³Ā®ûÇãÝ
• O·îÖ ®·Ü·ÝûǢãÀǢ®ãÝĊ·ÝûÇãÝ ÖǢÜ·û·ñõƬ

LñãÀÇûǢ(Ý®ñ· õ·
• O·³Ā®ûÇãÝǢãÀǢÝãÝǋû·®ÅÝÇ® ÖǢÖãõõ·õ

&ÇÁÅ·ñǢ̂ õ·ñǋS·ñĊÇ®·ǢNĀ ÖÇûđ
• SÅãñû·ñǢîãċ·ñǢñ·õûãñ ûÇãÝǢûÇÜ·ǢÇÝǢûÅ·Ǣ·Ċ·ÝûǢãÀǢ 
îãċ·ñǢãĀû Á·Ƭ

:· õĀñÇÝÁǢSđõû·Ü
S·ûǢãÀǢ³·ĊÇ®·õǢûÅ ûǢî·ñÀãñÜǢĊãÖû Á·Ǣ Ý³Ǣ®Āññ·ÝûǢ
Ü· õĀñ·Ü·ÝûƭǢîãċ·ñǢ® Ö®ĀÖ ûÇãÝƭǢ³ û Ǣ®ãÝĊ·ñõÇãÝǢ
 Ý³Ǣ Ý ÖđõÇõƭǢ Ý³ǢÀÇÝ ÖÖđǢõ·Ý³õǢûÅ·õ·ǢûãǢûÅ·Ǣ
ûñ ÝõÀãñÜ·ñǢÝ·ûċãñÔǢ Ý³ǢûÅ·Ǣ³ÇõîÖ đǢÜã³ĀÖ·. 

&ãÜ·Ǣ�ÇõîÖ đ
�ÇõîÖ đǢãÀǢĀõ Á·ǢÇÝÀãñÜ ûÇãÝǢûãǢûÅ·ǢĀõ·ñǢûÅñãĀÁÅǢ Ǣ
³ÇÁÇû ÖǢõ®ñ··ÝǢċÇûÅǢĀÝÇ³Çñ·®ûÇãÝ ÖǢ®ãÜÜĀÝÇ® ûÇãÝǢ
ÀñãÜǢûÅ·ǢÜ·û·ñǢûãǢûÅ·ǢÜã³ĀÖ·ǢĊÇ ǢL4�ƭǢûÅñãĀÁÅǢûÅ·Ǣ
îãċ·ñǢÖÇÝ·.

SÅãñûǢO ÝÁ·Ǣ�ãÜÜĀÝÇ® ûÇãÝǢ
ľƬŀǢ"&ĖǢñ ³ÇãǢÀñ·ðĀ·Ý®đǢ®ãÜÜĀÝÇ® ûÇãÝǢûÅñãĀÁÅǢ Ǣ

ċÇñ·Ö·õõǢÜ·õÅǢÝ·ûċãñÔǢãÀǢûñ ÝõÀãñÜ·ñõƭǢûñ ÝõÜÇûûÇÝÁǢ
ûÅ·Ǣ³ û ǢîñãĊÇ³·³ǢđǢ· ®ÅǢÜ· õĀñÇÝÁǢõđõû·Ü. 

4ãÝÁǢO ÝÁ·Ǣ�ãÜÜĀÝÇ® ûÇãÝ
�ãÜÜĀÝÇ® ûÇãÝǢĊÇ Ǣñ ³ÇãǢÀñ·ðĀ·Ý®đǢ ûǢŅļļǢ:&ĖƭǢ
ûñ ÝõÜÇûûÇÝÁǢ³ û ǢÀñãÜǢûÅ·Ǣ·ÝûÇñ·Ǣûñ ÝõÀãñÜ·ñǢÜ·õÅǢ
Ý·ûċãñÔǢûãǢûÅ·ǢõĀõû ûÇãÝǢƿÜ Ý Á·Ü·ÝûǢ®·Ýû·ñ). 

�ÇõîÖ đǢÇÝǢûÅ·Ǣ: Ý Á·Ü·ÝûǢ�·Ýû·ñǝõǢ
SãÀûċ ñ·
�ÇõîÖ đǢãÀǢ³ û ǢÇÝǢûÅ·Ǣ: Ý Á·Ü·ÝûǢ�·Ýû·ñǢõãÀûċ ñ·Ǣ
ÀãñǢÇÝû·ñîñ·û ûÇãÝƭǢ õ·³ǢãÝǢ ÝǢ�:(ǋûđî·Ǣ³ û Ǣ
õđõû·ÜƬǢYÅÇõǢÁ·Ý·ñ û·õǢûÅ·ǢÝ·®·õõ ñđǢ ®ûÇãÝõǢÀãñǢ
· ®ÅǢ·Ċ·Ýû.
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Conclusions

• ^ÝÖÇÔ·ǢûđîÇ® ÖǢ�:(Ǣƿ�³Ċ Ý®·³Ǣ:·û·ñÇÝÁǢ(ÝÀñ õûñĀ®ûĀñ·ǀǢ
õđõû·ÜõƭǢûÅÇõǢõđõû·ÜǢÅ õǢûÅ·Ǣ ÇÖÇûđǢûãǢ®·Ýûñ ÖÇĖ·ǢûÅ·Ǣ
ûñ ÝõÀãñÜ·ñǢ4hǢƿ4ãċǢhãÖû Á·ǀǢÜ· õĀñÇÝÁƭǢ·ÖÇÜÇÝ ûÇÝÁǢ
ûÅ·Ǣãî·ÝǢõ·®ãÝ³ ñđǢÝ·ûċãñÔ.

• YÅÇõǢõãÖĀûÇãÝƭǢõÇÝ®·ǢÇûǢÇõǢ Öñ· ³đǢî ñûǢãÀǢûÅ·Ǣ
ûñ ÝõÀãñÜ·ñƭǢñ·³Ā®·õǢÇÝõû ÖÖ ûÇãÝǢûÇÜ·õ.

•iÇûÅǢûÅÇõǢõđõû·ÜƭǢ³ û ǢÇõǢ Ċ ÇÖ Ö·ǢãÝǢûÅ·Ǣûñ ÝõÀãñÜ·ñǢ
·Ö·®ûñÇ® ÖǢî ñ Ü·û·ñõƬǢYÅÇõǢ® ÝǢ·ǢĀõ·³ǢûãǢ®ãÜî ñ·ǢûÅ·Ǣ
õĀÜǢãÀǢÜ· õĀñ·Ü·ÝûõǢÜ ³·ǢđǢûÅ·ǢĀõ·ñǢ Á ÇÝõûǢûÅ·Ǣ
ûñ ÝõÀãñÜ·ñǗõǢãċÝǢÜ· õĀñ·Ü·ÝûõƭǢÇ³·ÝûÇÀđÇÝÁǢ Ý³Ǣ
 Ö·ñûÇÝÁǢãÀǢîãõõÇÖ·Ǣ·Ý·ñÁđǢûÅ·Àû.

• YÅÇõǢõđõû·ÜǢõĀîîãñûõǢûÅ·ǢÁã ÖõǢãÀǢñ·³Ā®ÇÝÁǢÝãÝǋ
û·®ÅÝÇ® ÖǢÖãõõ·õǢãÀǢ·Ö·®ûñÇ® ÖǢ·Ý·ñÁđǢÇÝǢÁ·Ý·ñ ÖǢ
³ÇõûñÇĀûÇãÝǢÝ·ûċãñÔõ.

Prolec GE: Yñ ÝõÀãñÜÇÝÁǢYãÁ·ûÅ·ñ

Luis Fernando 
Sánchez Gómez

&·ǢÅ õǢ Ǣ�·Áñ··ǢÇÝǢ
�ãÜÜĀÝÇ® ûÇãÝõǢ Ý³Ǣ
�Ö·®ûñãÝÇ®õǢ�ÝÁÇÝ··ñÇÝÁǢ
ÀñãÜǢ^ÝÇĊ·ñõÇ³ ³Ǣ
�ĀûäÝãÜ Ǣ³·Ǣ
t ® û·® õǢ Ý³Ǣ
îãõûÁñ ³Ā û·ǢõûĀ³Ç·õǢÇÝǢ
�Ö·®ûñÇ® ÖǢ�ÝÁÇÝ··ñÇÝÁǢ ûǢ
^ÝÇĊ·ñõÇ³ ³Ǣ�ĀûäÝãÜ Ǣ
³·Ǣ;Ā·ĊãǢ4·äÝƬǢ&·Ǣ
®Āññ·ÝûÖđǢċãñÔõǢ õǢ
�·Ċ·ÖãîÜ·ÝûǢ�ÝÁÇÝ··ñǢ
 ûǢûÅ·ǢLñãÖ·®Ǣ"�Ǣ�îîÖÇ·³Ǣ
O·õ· ñ®ÅǢ�·Ýû·ñǢÇÝǢ
Lãċ·ñǢ�·ÖÇĊ·ñđǢSãÖĀûÇãÝõǢ
: Ý Á·Ü·ÝûƬ
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Main O!ce

Plant and General O!ces
Blvd. Carlos Salinas de Gortari Km 9.25
Apodaca, N.L. 66600 México
Tel: +52 (81) 8030-2000  Fax: +52 (81) 8030-2222

24/7
Contact: 01-800-3-Prolec (01-800-377-6532) 
+52 (81) 8030-2360

Additional Information

For any additional information
visit our website
www.prolec.energy/prolecge

Write to us info@prolec.energy

Contact

Call one of our local representatives at:

Mexico City
Carretera Lago de Guadalupe km 27.5 Lote 2B,
San Pedro Barrientos, Tlanepantla, Edo. de México
C.P. 54010 México
Tel: +52 (55) 8595-4400
      +52 (55) 8595 4402

USA & Canada
Tel: 1 800 437 7653  +52 (81) 8030-2341

Latin America
Tel: +52 (81) 8030-2400 (Español)
      +52 (81) 8030-2341 (Inglés)


