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DE AISLAMIENTO DE CAMPO ELECTRICO
'O GRADUADO PARA MAQUINA
DINAMOELECTRICA”
Fecha de la solicitud : 11 de septiembre de 2001

TRAMITE: 002 - EVENTO: 001 - ACTUACION: 444

1. Yo, Emilio FERRERO, obrando como apoderadc del
solicitante en el asunto antes identificado, me refiero al
oficio niGmero 2993, notificado por fijacién en lista de fecha
del 29 de noviembre de 2001.

2. Mediante el oficio nimero 2993 se puso en conocimiento
-() del solicitante el informe que contiene las observaciones
hechas por su Despacho sobre la presente solicitud de patente.

Atiendo a las observaciones de la manera siguiente:

O 2.1. Dibujos. De acuerdo con lo requerido presento

junto con este escrito nuevos dibujos de las figuras 1
a 6 en las cuales se han puesto las leyendas en

castellano.

N T. 860.041.367-)
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2.2. Arte Final. Adjunto a este memorial presento la

figura caracteristica por duplicado en tamafio 12 x 12
cm tal como lo solicita su Despacho.

2.3. Documento de cesién del derecho a la patente.

Presento junto con este escrito el documento de cesibn
de los inventores al solicitante debidamente notarizado

Y legalizado.

2.4. Poder. Presento con este memorial el poder
otorgado por la sociedad GENERAL ELECTRIC CANADA INC.
debidamente legalizado, 3junto con su respectiva
traduccién, que me faculta para actuar en esta

solicitud de patente de invencidnm.

Ruego a Usted reconocerme perscneria como apoderado de
la solicitante.

2.5. Documanto de prioridad. Presento con este escrito
los documentos de prioridad de las solicitudes de
patente canadienses niimeros 2.319.281 del 14 de
septiembre de 2000 y 2.344.564 del 3 de mayo de 2001
junto con B8Bus respectivas traducciones del capitulo
reivindicatorio, en las cuales se basa la

reivindicacién de la prioridad.

2.6. Recibos. Presento junto con este escrito los
recibos de caja No. 01-81,215, por valor de $ 73.440 y
No. 02-343, por valor de $4,560, por concepto de pago
de la tasa de modificacién de solicitud.
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3. Puesto que B8e han atendido a <cabalidad las
obeservaciones hechas por su Despacho sobre la presente solicitud
de patente, atentamente solicito que se contin(ie su tramitacién.

Bogot4, 1 ¢+ ENE 2002

Sefiora Jefe,

EMILIO FERRERO
T.P.A. No. 31.929

O

o

COLO 12926-801-001-1
JBP/1d-5
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Q‘K Espaclo reservado para el adhesivo de radicacidn

Industria y Comercio
SUPERINTENDENCIA

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

2000-10
O SOLICITUD DE:

O Correcclon de Error Material Bfl  Modificacién a una solicitud

Nombre: GENERAL ELECTRIC IDENTIFICACION
CANADA INC.
sociedad constituida y existente bajo las
Direccién: 2300 Meadowvale Bivd.., CE. D Otro D
Mississauga, Ontario L6N 5P8, Canadé
Nimero;

Teléfono: 5460870
E-mall: cllentes@camyp.com
Fax: 2494070
Domicllio: Mississauga, Ontario, Canada
Nombre: Emillio Ferrero IDENTIFICACION

. Direccion: Carrera 4" No. 72-35

REPRESENTANTE Teléfono: 347 36 11 c.C. @ NIT D

RAD E-mall: caveller@cavelier.com
O APODE 0 Fax: 217 92 11 C.E. D Otro D
Domicllio:  Bogoté, Colombia Nomero: _438.010 TP __ 31.929
@ Nimero de expediente:  01.077.342 Clase: H32K 003/032
Thulo del Invento: SISTEMA DE AISLAMIENTO DE CAMPO ELECTRICO GRADUADO PARA
MAQUINA DINAMOELECTRICA

.@ Descripclén de la correcclén o modificacién solicitada

Se presentan los dibujos con sus respectivas leyendas en castellano.

) ) Comprobante de pago No. 01-81,215 por valor de $73,440 Fecha 28 de diclembre de 2001
Comprobante de pago No. 02-343 por valor de $4,560 Fecha 8 de enero de 2002

O Anexos:

@ Comprobantes de pago de la tasa por valor de $ 78.000
D Poderes, sl fuere el caso
D Certificado de existencla y representacién legal, cuando el solicitante sea persona Juridica
D Certificado que acredita el cambilo de nombre
) U
NOMBRE: EMILIO FERRERO FIRMA: e .
C.C. 019 de Usaquén T.P. 31.929

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina
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THE MANAGEMENT BOARD OF CABINET

I HEREBY CERTIFY AS POLLOWS:
BARBARA FAYE McFADDEN

of the City of Mississauga, in the Reglonal Municipality of Peel, in
the Province of Ontario, whose name is sgubscribed to the attached
Instrument, was, at the time of subscribing thereto, a NOTARY PUBLIC
appointed for a period of three years from the 30th day of August,
2000. It is effective only in the Regional Municipality of Peel, and
only while you are working for General Electric Canada Inc. and is
limited to the attestation of instruments and the taking of affidavits
in connection with the business of that company, 1ts subsidiaries,
agsoclates and affiliates.

I FURTHER CERTIFY THAT I have compared the signature of the sald NOTARY
PUBLIC subsecribed to the attached Instrument with the specimen
signature of the sald NOTARY PUBLIC filed in this office and verily
believe the paid signature to be genuine; and THAT I have compared the
impression of the Seal of the sald NOTARY PUBLIC appearing on the
attached Instrument with the specimen of the Seal filed in this office
and verily believe the impression of the Seal to be genuine.

IN TESTIMONY WHEREOF I have hereunto set
my Hand and affixed the Seal of the
Management Board of Cabinet of the
Province of Ontario at the City of
Toronto in the sald Province this
thirteenth day of December, A.D. 2001.

e

for SECRETARY OF THE MANAGEMENT BOARD OF CABINET




NOTARIAL CERTIFICATE

CITY OF MISSISSAUGA

COUNTY OF PEEL :

PROVINCE OF ONTARIO

] -
1, Barbara F. McFadden, the undersigned Notary Public, hereby certify that the

pepers hereto annexed are true and accurate copies of the assignments inj'...:

Docket: GECAN3189C
Canadian Serial Nos: 2,319,281 and 2,344,564
Filing Dates September 14, 2000 and May 3, 2001
Title: GRADED ELECTRIC FIELD
INSULATION SYSTEM FOR
DYNAMOELECTRIC MACHINE
Signed by: A. Karim Younsi
David A. Snopek
Robert Draper
Konrad Weeber
in favour of General Electric Canada.

Signed this 42 day of WZOOL

Notary Public

BARBARA FAYE McFADDEN, Natary Publ
Ragional Municipality of Pesl, imited to m:'
attestation of Instruments and the taking of
it wmﬁ&mm {ates and ununﬂc )

, 8980C .
Expires: August 30, 2003.
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ASSIGNMENT

In consideration of One Dollar n’nd/lh:r good and valuable consideration, of which we acknowledge receipt,

we.,  A. Karim Younsi, Canadian Citizen, ms?nﬁ at 725 Wallis Drive, Peterborough, Ontario K91
8E4 Canada and David A. Snopek, Canadian citizen. residing at 1158 Baker Street.
Peterborough, Ontario KSH 7P9 Canada:

respectively sell and assign 10 GENERAL ELECTRIC CANADA INC. having a place of business at
2300 Mendowvale Blvd., Mississauga, Ontario L5N 5P9, its successors and assigns, all right, title and interest in the
improvements in

GRADED ELECTRIC FIELD INSULATION SYSTEM FOR DYNAMOELECTRIC MACHINE

invented by us. as described in the application for CANADIAN LETTERS patent and any and all applications for
patent and patents therefor in any and all countries, including all divisions, reissues, continuations and extensions
thereof, and all rights of priority resulting from the filing of said CANADIAN patent application and authorize and
request any official whose duty it is to issue patents, to issue any patent on said improvements or resulting therefrom
to said GENERAL ELECTRIC CANADA INC,, or its successors or assigns and agree that on request and without
further considerntion, but at the expense of said Company, we will communicate to said Company or ils
representatives or nominees any facts known to us respecting said improvements and testify in any legal proceeding,
sign all lawful papers, execute all divisional, continuing and reissue applications, make all rightful oaths and
generally do everything possible to aid said Company, its successors, nssigns, and nominees to obtain and enforce
proper patent protection for said invention in all countries.

1.

s} Pduﬁfougk this___ M dayof iFﬂ'_&_‘_&{_zooo
) Z/

Signatu, i - . ounsi
DECLARATION:
I.___“Peco V. MoANcA— whose full post office address is:

( Name of Witness )

2865 TeaviSiod RN . rEierBorRoved ONi W9 169
Address of Witness ’

declare:
That I was personally present and did see A. kaeirt Youn s
who is personaily known to me to be the person named in the above assignment, duly sign and

execute the same.
Declared at _FE[=RRoRo0G U this
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2.
SI Q.LgrborwaL this___ 12" _ dayof Sgplgﬁ-—'aer' , 2000.
Do B, >SS

Signature Of WVitness / David A. Shopek
DECLARATION:
I, rr R0 A mc—ﬂ—— whose full post office address is:

¢{ Name of Witness )

2BeS Terevnisions Bp - PEERRBoRooest, ol —~ k9L IE]
Address of Witness ’

declare: /
That I was personally present and did see ____DAVrD A, SwoPEK
who is personally known to me to be the person named in the above assignment, duly sign and

execute the same. — —
Declaredat = £ERBoRoIE S this va dai -Cé‘f’%r 8512 2000.
“Signatuzé of Wi
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In consideration of One [)dllar and other good and valuable consideration, of which I acknowiedge receipt,

I, Robert Draper, Canadian citizcn, residing at 1510 Ravenwood Drive, Peterborough, Ontario
K9K 2J3 Canada;

sell and assign t0 GENERAL ELECTRIC CANADA INC., having a place of business at 2300 Meadowvale
Blvd., Mississauga, Ontario L5N 5P9, its successors and assigns. all right, title and interest in the improvements
in

GRADED ELECTRIC FIELD INSULATION SYSTEM FOR DYNAMOELECTRIC MACHINE

invented by me. as described in the application for CANADIAN LETTERS patent, Serial No, 2,319,281 filed
Scptember 14, 2000. and any and all applications for patent and patents therefor in any and all countries, including
all divisions, reissues, continuations and exiensions thereof, and all rights of priority resulting from the filing of
said CANADIAN patent application and authorize and request any official whose duty it is to issue patents, to
issuc any patent on said improvements or resulting therefrom to said General Electric Canada Inc., or its
successors or assigns and agree that on request and without firrther congideration, but at the expense of said
Company, [ will communicate to said Company or its representatives or nominees any facts known to us respecting
said improvements and testify in any legal proceeding, sign all lawful papers, execute all divisional, continuing
and reissue applications, make all rightful oaths and generally do everything possible to aid said Company, its
Successors, assigns. and nominees to obtain and enforce proper patent protection for said invention in all countries.

SIGNED AT Recbechoraurye this 1™ dayof \ovs o, 2000.
¥ . (el -
Signature Of Witness

DECLARATION:

L. C& (o Do lLSon) whose full post office address is:

( Name of Witness )

@ : on" (‘.DhJud:'o [ . MBus Y c(
Address of Witness

declare: ﬂ
That I was personally present and did see Q g&»f &w@ /
who is personally known to me to be the person named in the abové assignment, duly sign and

execute the same.

H
Declared at _ps LPhdey lvoud,avf this [ 7" dayot g ewalpea 2000,

_Ci%.mg
Signature of Witness

.
1
—
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ASSIGNMENT

In consideration of One Dollor and’other good and valuable consideration, of which 1 acknowledge receipt,

GECAN3189 .

L Konrad Weeber, Austrian Citizen, residing at 785 Riverview Rd., Rexford, NY 12148, U.S.A.

sell and assign to GENERAL ELECTRIC CANADA INC., having a place of business at 2300 Meadowvale Blvd..
Mississauga, Ontario LSN 5P9, its successors and assigns, all right, title and interest in the improvements in

GRADED ELECTRIC FIELD INSULATION SYSTEM FOR DYNAMOELECTRIC MACHINE

invented by me, as described in the application for CANADIAN LETTERS patent, Serial No. 2,319,281 filed
September 14, 2000, and any and ail applications for patent and patents therefor in any and all countries, including
all divisions, reissues, continuations and extensions thereof, and all rights of priority resulting from the filing of said
CANADIAN patent application and suthorize and request any officiul whose duty it is to issue patents, to issue any
patent on said improvements or resulting therefrom to said General Electric Canada Inc., or its successors or assigns
and agree that on request and without further consideration, but at the expense of said Company, I will communicate
to said Company or its representatives or nominees any facts known to us respecting said improvements and testify in
any legal proceeding, sign all lawful papers, execute all divisional, continuing and reissue applications, make all
rightful ocaths and generally do everything possible to aid said Company, its successors, assigns, and nominees to
obtain and enforce proper patent protection for said invention in all countries.

A,
SIGNED AT SCwen¥eTmY, P ihis . 237 dayof M ovareee— .

/
7. By —
Signature Of Witness Konrad Weeber
DECLARATION:
I, M & oo whose full post office address is:

( Name of Witness )

/,?‘ S, /74:'01 4"& ¢ 4(4.5\?_, /VY 1220_8
Address of Witness'
declare: /
%Géfi‘

That I was personally present and did sce ___ Koun rael
who is personally known to me to be the person named in the above assignment, duly sign and
execute the same, s

Declaredat _ Scbiene e/ Aui;, this_ 2+~ dayof _ Afovew Lo 2000.

ﬁ

Signature of Witness
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TRADUCCION OFICIAL 001/2002 DE UN DOCUMENTO ESCRITO EN IDIOMA
INGLES REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR OFICIAL
APROBADO MEDIANTE RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR EL
MINISTERIO DE JUSTICIA Y DEBIDAMENTE REGISTRADO ANTE EL
MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA.
GECAN3189

TRASPASO
A cambio de un d6lar y otra buena y valiosa compensacién, de la
cual por el presente acusamos recibo, nosotros A. Karim Younsi,
ciudadano canadiense residente en 725 Wallis Drive, Peterborough,
Ontario K9J 8EBE4 _Canada y David A. 8Snopek, ciudadano canadiense,
residente en 1158 Baker Street, Peterborough, Ontario K9H 7P9
Canada, respectivamente vendemos y traspasamos a GENERAL ELECTRIC
CAMADA INC., con sede de negocios en 2300 Meadowvale Blvd.,
Migsissauga, Ontario L5N SP9, sus sucesores y cesionarios, todos
los derechos, titulo e interés en las mejoras hechas en un
BISTEMA DE AISLAMIENTO NOMINAL DE CAMPO ELECTRICO PARA MAQUINAS
DINAMOELECTRICAS, inventado por nosotros, tal como se describe en
la solicitud de patente canadiense y en todas las solicitudes de
patentes y patentes relacionadas con ese invento, en todos los
paises, incluyendo todas las divisiones, reemisiones,
continuaciones y ampliaciones de las mismas, y todos los derechos
de prioridad resultantes de la presentacién de dicha patente
canadiense. Igualmente autoriza y solicita a cualquier
funcionario cuyo deber consista en la expedicién de patentes,
expedir cualquier patente sobre dichas mejoras o resultante de
lase mismas, en favor de GENERAL ELECTRIC CANADA INC, o Bus

sucesores O cesionarios y acuerda que cuando se solicite y ain



< ,
contraprestacién adicional, pero por cuenta de dicha compailia,
comunicaremos a dicha compafiia o© sus representantes o
nominatarios cualesquiera hechos conocidos por nosotros con
relacién a dichas mejoras y atestiguaremos en cualguier actuacién
legal, firmaremos cualesquiera documentos juridicos, firmaremos
todas las solicitudes divisionales, continuadas y reexpediciones,
tomaremos todos los juramentos y haremos todo lo posible para
ayudar a dicha compailia, gus sgucesores, cesionarios vy
nominatarios para obtener y hacer cumplir cualguier proteccidn
patentaria sobre dicha invencién en todos los paises.

FIRMADO en Peterborough, hoy 12 de septiembre de 2000.

Firma de testigo: (ilegible) Firmado: A Karini Younsi
DECLARACION:

Yo, PIERO V RONCA, cuya direccién postal completa es: 2865
Television RD, Peterborough, Ont KS9L 1lE9, declaro que estando
presente personalmente vi a A. KARIM YOUNSI, personalmente
conocido por mi, como la persona nombrada en el traspaso
anterior, firmar y formalizar debidamente este documento.
Declarado en Peterborough hoy 12 de septiembre de 2000.

Firmado : (ilegible) Testigo

Firmado en Peterborough hoy 12 de septiembre de 2000. Firmado:
testigo. Firmado: David A. Snopek

DECLARACION:

Yo, Piero V. Ronca, cuya direccidén postal completa es: 2865
Television Rd, PETERBOROUGH, ON - K9L 1E9, declaroc que estando
personalmente presente vi a DAVID A SNOPEK, personalmente
conocido mio como la persona nombrada en el documento anterior,

firmar y formalizar debidamente el mismo.
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Declarado en Peterborough hoy 12 de septiembre de 2000.

Firmado: (firma ilegible) Testigo.

GECAN31895
TRASPASO

A cambio un dbélar y otra compensacién buena y valiosa, de la cual
acuso recibo, yo ROBERT DRAPER, ciudadano canadiense, residente
en 1510 Ravenwood Drive, Peterborocugh, Ontario, X9K 2J3, Canada,
vendo y traspaso a GENERAL ELECTRIC CANADA INC, con sede de
negocios en 2300 Meadowvale Blvd, Mississauga, Ontario, LS5N 5P9,
sus sucesores y cesionarios, todo el derecho, titulo e interés en
las mejoras a SISTEMA DE AISLAMIENTO NOMINAL DE CAMPO ELECTRICO
PARA MAQUINAS DINAMOELECTRICAS, inventado por mi, tal como se
describe en la solicitud de patente canadiense, nfimero de merie
2,319,281 presentada en 14 de septiembre de 2000, y cualesqguiera
solicitudes de patente y patentes sobre dicho elemento en todos
los paises, incluyendo todas las divisiones, reexpediciones,
continuaciones y ampliaciones de las mismas, y todos los derechos
de prioridad resultantes de la radicacién de dicha solicitud de
patente canadiense. Ademds autorizo y 8solicito a cualquier
funcionario cuyo deber consista en la expedicién de patentes,
expedir cualquier patente sobre dichas mejoras o resultante de
las mismas, en favor de GENERAL ELECTRIC CANADA INC, o© s8us
sBucesores O cesionarios y acuerda que cuando se solicite y sin
contraprestacién adicional, pero por cuenta de dicha compafiia,
comunicaremos a dicha compafila © B8us representantea o

nominatarios cualesquiera hechos conocidos por nosotros con
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relacién a dichas mejoras y atestiguaremos en cualquier actuacién
legal, firmaremos cualesquiera documentos juridicos, firmaremos
todas las solicitudes divieionales, continuadas y reexpediciones,
tomaremocs todos los juramentos y haremos todo lo posible para
ayudar a dicha compaififa, - sus sucesores, cesionarios vy
nominatarios para obtener y hacer cumplir cualquier proteccién

patentaria sobre dicha invencién en todos los paises.

Firmado en Peterborough hoy 17 de noviembre de 2000.
Firma de testigo.
Firmado: Robert Draper
DECLARACION:
Yo, Craig Wilson, cuya direccidén postal completa es 14 Westhead
Rd, Toronto, Ontario, Canada, MBW4R9, declaro que estando
personalmente presente vi a Robert Draper, personalmente conocido
por mi como la persona nombrada en el traspaso anterior, firmar y
formalizar debidamente el mismo.
Declarado en Peterborough hoy 17 de noviembre de 2000.
Firma de testigo: (ilegible)
GECAN3189

TRASPASO
A cambio un dflar y otra compensacidén buena y valiosa, de la cual
acuso recibo, yo KONRAD WEEBER, ciudadano austriaco, residente en
785 Riverview Rd, Rexford, NY 12148, Estados Unidos de América
vendo y traspaso a GENERAL ELECTRIC CANADA INC, con sede de
negocios en 2300 Meadowvale Blvd, Mississauga, Ontario, L5N 5P9,
sus sucesores y cesionarios, todo el derecho, titulo e interés en

las mejoras a SISTEMA DE AISLAMIENTO NOMINAL DE CAMPO ELECTRIC
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PARA MAQUINAS DINAMOELECTRICAS, inventado por mi, tal como se
describe en la sclicitud de patente canadiense, nfimero de serie
2,319,281 presentada en 14 de septiembre de 2000, y cualesquiera
Bolicitudes de patente y patentes sobre dicho elemento en todos
los palses, incluyendo todas las divisiones, reexpediciones,
continuaciones y ampliaciones de las mismas, y todos los derechos
de prioridad resultantes de la radicacién de dicha solicitud de
patente canadiense. Ademds autorizo a cualquier funcionario cuyo
deber consista en la expedici6n de patentes, expedir cualquier
patente socbre dichas mejoras o resultante de las mismas, en favor
de GENERAL ELECTRIC CANADA INC, o Bsus sucesores O cesionarios y
acuerda que cuando se solicite y sin contraprestacién adicional,
pero por cuenta de dicha compafiia, comunicaremos a dicha compaiflia
O sus representantes o nominatarios cualesquiera hechos conocidos
por nosotros con relacién a dichas mejoras y atestiquaremos en
cualquier actuacién legal, firmaremos cualesquiera documentos
juridicos, firmaremos todas las solicitudes divisionales,
continuadas y reexpediciones, tomaremos todos loas juramentos y
haremos todo lo posible para ayudar a dicha compafiia, sus
sucesores, cesionarios y nominatarios a obtener y hacer cumplir
cualquier proteccién patentaria sobre dicha invencién en todos
los‘ paises.

Firmado en Schenectady hoy 27 de noviembre de 2000.

Firma de testigo : T Ball. Firmado: Konrad Weeber

DECLARACION:

Yo, Tobias Bathon, cuya direccién postal completa es 117 §. Main
Ave., Albany NY 12208, declaro que estando personalmente presente

vi a Konrad Weeber, personalmente conocido mio como la persona
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nombrada en el traspaso arriba mencionado, firmar y ejecutar
debidamente dicho documento.

Declarado en Schenectady, hoy 27 de noviembre de 2000.

Firmado: T. Ball, testigo.

ONTARIO

JUNTA GERENCIAL DE GABINETE

Por el presente certifico lo siguiente: BARBARA FAYE MCFADDEN, de
la ciudad de Missispauga, de la municipalidad regional de Peel,
provincia de Ontario, cuyo nombre aparece firmando el documento
adjunto, era, al momento de firmar el mismo, NOTARIO PUBLICO
nombrado por un perfodo de tres afios a partir del 30 de agosto de
2000. Bs vélido solo en la municipalidad regional de Peel, y solo
mientras usted esté trabajando para General Electric Canada Inc y
estd limitada a certificar documentos y a tomar declaraciones
juradas en relacién con el negocio de dicha compafiia, sus
subsidiarias, asociadas y afiliadas.

Ademds certifico que he comparado la firma de dicho notario
piblica que aparece en el documento adjunto con 1la firma
espécimen de dicho notario plblico, radicada ante esta oficina y
sinceramente opino que dicha firma es genuina y que he comparado
la impresién del sello de dicho notario pliblico que aparece en el
documento adjunto con la muestra de dichc sello presentada en
esta oficina y que sinceramente creo que la impresifn de dicho
sello es genuina.

En testimonio de lo cual, he firmado y fijado el sello de 1la
junta del gabinete de dicha provincia en la ciudad de Toronto, en
dicha provincia hoy 13 de diciembre del afioc 2001 de la Era

Cristiana. Firma ilegible
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A nopbre del secretario de la junta de gabinete

Sello realzado fijado sobre plastico de color rojo oscuro en
forma de estrella en cuyo centro se lee: El Gabinete de gobierno,
Ontario y en el cual aparece también el escudo de Ontario.

CERTIFICADO NOTARIAL

CIUDAD DE MISSISSAUGA:

CONDADO DE PEEL:

PROVINCIA DE ONTARIO:

Yo, Barbara F. McFadden, notario ﬁﬁblico abajo firmante, por el
presente certifico que los documentos adjuntos son copias
verfidicas y exactas de los traspasos en:

Expediente: GECAN3185C

Nimeros de serie canadiense: 2,319,281 y 2,344,564

Fechas de radicacifén: 14 de septiembre de 2000 y 3 de mayo de
2001

Tiftulo: SISTEMA DE AISLAMIENTO NOMINAL DE CAMPO ELECTRICO PARA
MAQUINAS DINAMOELECTRICAS.

Firmado por: A. Karim Younsi, David A. Snopek, Robert Draper,
Konrad Weeber

en favor de GENERAL ELECTRIC CANADA.

Firmado hoy 22 de noviembre de 2001.

Firmado: Barbara McFadden, notario pfiblico

Sello: BARBARA FAYE MCFADDEN, notario p(blico, municipalidad
regional de Peel, limitada a certificar documentos y a tomar
declaraciones juradas, para General Electric Canada Inc., sus
subsidiarias, asociadas y afiliadas. Vence el 30 de agosto de

2003.
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La firma y funciones de Barbara Faye McFadden se encuentran
autenticados mediante diligencia 422 del 14 de diciembre de 2001

por el Consulado General de Colombia en Toronto, Canada. Firmado:

Marta Ligia Gonzdlez, c6nsul general.

Sello fijado por el Ministerio de Relaciones Exteriores,

diligencia 400881”del 3 de enero de 2002. Firmado: Jefe de
legalizaciones, Santafé de Bogotéd, D.C.

COLO-12926-801-001-1

WPCL002G. ID 29582

Bogotd, 4 de enero de 2002.
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Ontario
THE MANAGEMENT BOARD OF CABINET

I HEREBY CERTIFY AS FOLLOWS:

BARBARA TAYE McFADDEN

of the City of Mississauga, in the Regional Municipality of Peel, in
the Province of Ontario, whose neme is subscribed to the attached

. Instryument, was, at the time of subscribing thereto, a NOTARY PUBLIC

appointed for a period of three years from the 30th day of August,
2000. It is effective only in the Regional Municipality of Peel, and
only while you are working for General Electric Canada Inc. and is
limited to the attestation of instruments and the taking of affidavits
in connection with the business of that company, its subsidiaries,
asgociates and affiliates.

I FURTHER CERTIFY THAT I have compared the signature of the said NOTARY
PUBLIC subscribed to the attached Instrument with the specimen
gignature of the said NOTARY PUBLIC filed in this office and verily
helieve the sald signature to be genuine; and THAT I have compared the
impreasion of the Seal of the said NOTARY PUBLIC appearing on the
attached Instrument with the specimen of the Seal filed in this office
and verily believe the impression of the Seal to be genuine.

IN TESTIMONY WHEREOF I have hereunto set
my Hand and affixed the Seal of the
Management Board of Cabipet he
Province of Ontarioc at th& M
Toronto in the said ProyigcyiAlEns
thirteenth day of Decemijem

Rt U%ﬂ%ﬂ',';
TRADUCCION N&EY T 1210
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Tt R . - 179 Representacidn y Poder con sutenticacidn notarial y Apostille

. . . o 's para patentes, modelos de utilidad, disefios (ndustriates,

- 'f':.&'f‘t"“%"ﬁlﬂ.’ijp:ﬁ;l‘s’m maress de fibrica, nombres ecomercisles, ensellas, nombres
A‘::u"m’ . ) de dominlio, lemas comerclales, Licencias.

’ - Representation and FPower-of- Attormey with notarial
authentication and Apostille for patents, udlity madels,
regarding GECAN3189C — Graded Electric Fleld Insulation
System for Dynamoelectric Machine.

{ . REPRESENTACION Y PODER REPRESENTATION AND POWER- OF- ATTORNEY
A Yo {oosotrus), abajo ﬁrﬂ%}ﬂ (we), the undersigned

/

domiciliado () en/of GENERAL ELECTRIC CANADA INC,

MISSISSAUGA ONTARIO. CANADA
heraby ratifies the patent sppln, No,01.077.342 filed by EMILIO FERRERO on Septembar 11, 2001, an

por ¢ presente nombramos a EMILIO FERRERO, tpe 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
21535 y GERMAN CAVELIER, tpa. 832, domicilinios en In Carrern 4°
N* 7235, Bogotd, Colombia, en obedecimicnto a lo dispuesto en el
parigrafo 1o del Articulo 343 del.Cadigo de Comercia, €l primero como
principal y los demis como suplentes, en su orden, como mis (nuesiros)
representantes en todos los asuntos de propiedad industrial con facultad
psra recibir notificeciones y nombrar spodersdos judicisles o
extrajudiciales. El primer representante suplente reemplazard al principal
en caso de ausencia o impedimento temporal o definitivo de aquél La
.misma regla se aplicard ctando ¢! segundo representante suplente hays
de reemplazar &) primem, o ¢ tercero al segundo. En tales casos, ef
representante principal, o ¢f primero, o scgundo suplents, en s caso, 0
ambos, declararin su intencidn de no ejercer In representacidn mediante
declaracién sutenticada por Notario Piblico en Colownbia, o por Notario
u otro Funciongrio Pdblico, o Cénsul de Colombia, en el extranjero; y s
e tratare de impediments, com of certificada respectivo. Si alguna de los
nombrados faltere definitivamente, el siguiente tormard su Jugar. Cuando
cesare la ausencia o impedimento del representante principal, o de s
primero o segundo suplentes, en su caso, podrin cjecer ha
representacién, en su orden, uno u otros segiin ¢l caso, reumiéndola por
el solo hecho de ejerceris, cesando en ese momento e gjercicio de la
representacién por el primero, segumdo o tereer suplente en su cuso.

Ademis, confiera (conferimos) padet a los abogados arriba nombrados,
pars obtener | proteccién de mi (nucstra) propicdad industrial y contra
la competencia deslesl, a cuyo efecto autorizo (smos) a los dichos
spoderacos pam que me {nos) representen. ante cuslesquiers entidades o
personas, ¢jevzan o no jurisdiceidn, especialmente ante las del onden
administrativo, contenciosoadmmistrativo y. judicial, asi como los
wibunales de arbiamento, on todo lo concerniente a los siguientes
ssuntos: a) Obtencién de patentes de invencitn, modelos de utilided, y
diseflos industrinles; ¢l registro de marcas de flbrica, colectives,
defensives, de servicio, lemas comercinies, nombres comerciiles,
enseilas, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacion, traspaso, cambio de nombre o domicilio,
cancelecién voluntaria; vy el rqinud:limﬁud:us;ndeuudnmhu:
b) Lay scciones de competencin desleal, proteceién del consumidor,
oposiciones u observaciones, cancelacién adminisrativa y judicial,
nvlidad, medidas cautelares, concesibn de licencias, ln twtela, In
proteccidn de secretos industrisles, y en general los juicios civiles,
penales, administrativos ¢ contenciosoadministrativos relacionados con
estos derechos; actiones y procesos gQuUE PromoOvamos O S¢ nos

© CAVELIER ABOGADOS
WPPODEDOI-179 (MINUTA 12.1.12.5)

in due complinnce with the terms of pargraph Ist of article 543 of the
Commercial Code, do hereby sppaint BMILIO FERRERO, tpa. 31929;
GONZALC PERDOMO, tpa. 131; LUZ CLEMENCIA DE PAEZ, tpa
235535 and GERMAN CAVELIER, tpa. 832, domiciled at Carrers 4* N°
7235, Bogoth, Colombia, the first as principal end the others e alternates,
in the onder of their appointment, 28 our representatives for all industrisl
property matters with faculty to receive notifications snd ™ sppoint
sttorneys in snd out of Caiirt. The first elternate shall replace the principal
in case of his sbsence or of temporal or definitive impediment. The same
rule will apply when the second aliemate represeniative fs to repiace the
first one, or when the third is 1o replace the first or secand alternates in
their tun, or both of them, second. In such capes, the principal
representative, or the first or second alternates in their tm, or both of
them, shall state their intention ot to act ss representatives through &
declanation given before & Notary Public in Colombia, er before a Notary
or another Public Official or a Colombian Consul abroad; and in case of
impediment, the sppropriste certificare shall suffice. If any of the
sppointees were 10 be definitely sbsent, the following alternate shail ke
his place. When the absence or impediment of the principal
representative, ar of the first or sccond alterwate in their wm ceases, the
representation can be mien again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will muffice. The exercise of the representation by the firsy,
second or third alternates in their tum shall end st such time.

In sddition, we grant a Power of Attomey in favor of the abovensmed
attomeysatlaw so that they may obtain tha protection of my (our)
industrial property and against the unfhir competition, for which purpose
1 (we) suthoriza the said attomeys to represent me (us) before mny
quthorities or persons, with or without jurisdietion, specially those
adrministrative, administrative contentious and judicial, as well as before
Azbitration Count, in all madters concerning the following: 1) Obtsinment
of patents, utility models and industrial designs; the registration of
trademaria, collective, defensive and service marks, slogens, commercial

* names, tade embiems, domain names, vegetal wvarieties and

denominations of origin; its renewnl, assignment, change of name or
domieile, voluntary cancellation; and the registration of licenses of use of
the sbove rights; b) Actions of unfhir competition, protection o the
consumer, oppositions or observations, administative or Coun
canceilation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade scerets, and in general the civil. penal,
and sdministretive suits relating to_thoge rights; sctions end, suity

instituted by me (us) or egaifiREN (A D AR BLIE bV g
they may substinzte this PRARESA Am R
STHD A LAYED, :
R4 BNE 2002 $4E
. j §3°53
TRADUCCION No.Y i raamang 195
MARIA ELVIRA M‘-’T. LR "". ﬁl :
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L ¢ en todos los asuntos wrriba determinados, puedan
ndsto, transigir, concilinr, admitir los hechos del
, cancelar, recibir, renuncisr, y mtificer los actos de
J"ﬂlm ) .

admit the fucts of the case, dewist, cancel, receive, resign, wnd ritify acts
done by representatives without a power of attorney.

Dado y firmado hay/Given and signed this_d.J__day of November, 2001
ewin___ _____ Missismugs, Oniario Cangda.

M.N, Dyvies '
L Gepexal Electric Cansda Inc.
| e

TRADUCCION No: 0).12 lol
MARIA ELVIPA MA RTELD
Troducrore e Oficlal
lngids - Espofiol - Inglis
flas. No. 2879 Min. Justicio

[ ‘_F I".-' h..f‘... !- t
COMHSTATI EEX
TAFE DE
M| 4

& CAVELIER ABOGADOS
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Teomest e e .
< i,@CION NDTARIAL (SOCIEDAD) . NOTARIAL AUTHENTICATION (COMPANY)
B T S 2t . .
'.;“'::_)?.bNonnoEgnlfm?_:_Quehﬁ:mqueumedade The undersigned Notary certifies: That the preceding signature
H - "Iﬂ..li-'n I n N Of II!I n -

) ~uténtica; que el signatario desempeiia actuslmente ¢l cargo

is suthentic, that the signatory currently acts in the pasition of

- de : ente General y Secr Vice President, General Counsel and Sccremary
' - de Ia compadia of the company GENERAL ELECTRIC CANADAING,

GENERAL ELECTRIC CARADA INC. ™

sociedad que actualmente existe y esth organizada de acuerdo a

a company curently existing and arganized under the laws of

las leyes e CARADA _CANADA
. que la direccidn de dichs compadis es 2300 Meadowvale | thatthe addressis 2300 Mesdowvale Boulevard . '
. Boulevard, Mississauga, Ontario Canada Mississaugs. Oninrio Canasa LSN SP9

¥y que el signatario tiene facultad par otorgar este documnento.

Todos los hechos anteriores le constan por haber examinado los
documentos respectivos y de todo ello da fe.
Dado y fomado enMississeuga, Ontario, Casnada

El 22 de noviembre de 2001

and that the signatory has the power to grant this document.
The Notary Public is aware and attests to the above facts upon
examination of the corresponding documents.

Given and signed i Migsi Ontasio. Cagad

Public

(Firms-sello) (Signature-scal) BARBARA FAYE McFADDEN, Notary Public,
TRADLICCION No: I2lot Barbara F, McF: ral Muricipalty of Peel, imtsd to the
’ MARIA ELVIFL MLRTELO tatbnuﬂnsuummwmatﬂ:huof
Traductora e Interprete Oficial affidavite, for Genaral Haclric Canada Inec.,
ingts - Espafiol - Inglés iis subsidiaries, aasoclates and affillatea.
fios. No. 2579 Min, Justicia Expires: August 30, 2003.
APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country:
This public docurnent
2 hes been signed by .....cc.occiimmiii
3 acting in the capacity of .......cociieiinimcnicnn
4,  Dbearsthe seal/stamp of ..........coccimveirieiiinirnn
Certifled
5. At 6.the ..o
R -
TR |
9.  Seal/stamp 10. Signature

CAVELIER ABOGADOS
WPPODEDI-179 (MINUTA i2.1.12.5)
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CONSULADO GENERAL DE COLOMBIA

No. 023 Toronto, Diciembre 13 del 2001
El suscrito Cénsul General de Colombia en Toronto-Canadi,

CERTIFICA:

1. Que la sefiora BARBARA FAYE McFADDEN, quien autoriza el
documento anterior, ejercia legalmente en la fecha allf indicada, las
funciones de Notario Piblico de la Provincia de Ontario, Canadi y que
la firma y sello que en el documento aparecen como suyos son los
que usa y acostumbra en sus actos oficiales. .

2. Quehatenidoa k vista ¢l Certificate and Articles of mmt/
de la Compafiia GENERAL ELECTRIC CANADA INC., segin
el cual la mencionada Compafiia existe, estd domiciliada :en 2300
Meadowvale Boulevard, Mississauga, Ontario, Canadi (LSN 5P9),
estd registrada en el Consumer and Corporate Affairs Canada, bajo
el nlimero 321517-2, esti legalmente constituida en dicha Provincia y
ejerce su objeto social conforme a las leyes del Canadi.

3. Que el sefior M. N. DAVIES, quien firmd el documento precede
en su caricter de Vice President, General Counsel and Secretary
de la Compaiifa, y esti debidamente autorizado para firmary otorgar
el poder adjunto.

El Consulado no asume responsabilidad alguna por el contenido del
documento.

TRADUCCION No.: ¢, 12 (0! (’iﬂ’
MARIA ELVIFA ML NTELG
EHERAL,

e Interprate Oficial N
ingiés - Espaiiol - Ingléds
Res. No. 2879 Min. Justicla

Tel.: {(416) 877-0088
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' TRADUCCIGN OFICIAL No. 07.12/01 preparada por Maria' Elvira
Martelo, Traductora ©Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucién 2879 de 1955

Y reconocida por el Ministerio de Relaciones Exteriores.

(A continuacibén se traducen los sellos y legalizaciones de un
documento de Representacién y Poder escrito en. inglés vy
espafiol, por el cual'H. N. DAVIES, de GENERAL ELECTRIC CANADA
INC., domiciliado en Mississauga, Ontario, Canadi, ratifica la
solicitud de patente No. 01.077.342 presentada por Emilio
Ferrero el 11 de septiembre de 2001 y otorga poder a EMILIO
!‘ERR.'E'RO. GONZALO PERDOMO, LUZ CLEMENCIA DE PAEZ Y OERMAN
CAVELIER). Dado y firmado el 22 de noviembre de 2001 en
Mississauga, Ontario, Canad§. General Electric Canada 1Inc.
(Firma ilegible). (Sello seco) GENERAL ELECTRIC CANADA INC.,

CANADA 1892.

CERTIFICADO NOTARIAL (SOCIEDAD) referente a la existencia legal
de GENERAL ELECTRIC CANADA INC., otorgado en inglés y espafiol.
Dado y firmado en Mississauga, Ontario, Canadd, el 22 de
noviembre de 2001. (Firma) Barbara McFadden, Notario Pdblico.
(Sello .notarial en tinta) BARBARA FAYE McFADDEN, Notario
PGblico, Municipioc Regional de  Peel, limitada a 1la

F AL ettt
rtificacién de instrumentos y a tg ﬂﬂﬁéﬁﬁiﬂﬁP
ce ; ES14 COMA FONUZIATEN COEBE G U
. ? GWAL QUE HE TENDO A LA VSTR

juramentadas para General Electric gan 1 Eiﬂm u%

] v » . I [} L] :,_ ‘L y E 2
subsidiarias, asociadas y afiliadas. Expiffiiiit $£@§§§%“
-} nkeunezﬂsmf k'
2003. (Sello seco) BARBARA FAYE McFADDE T Eed,



" (Ilegible) .

Ontario
LA JUNTA ADMINISTRATIVA DE LA SECRETARIA DE ESTADO
POR EL PRESENTE CERTIFICO LO SIGUIENTE:
BARBARA FAYE McFADDEN

de la Ciudad de Mississauga, en el Municipio Regional de Peel,
en la Provincia de Ontario, cuyo nombre suscribe el Instrumento
adjunto, era en el momento de suscribirlo un NOTARIO PUBLICO
nombrado por un perliodo de tres aflo contados a partir del 30 de
agosto de 2000. Es efectivo solamente en el Municipio Regional
de Peel, y sSlo mientras trabaje para General Electric Canada
Inc. y se limita a la certificacién de instrumentos y a tomar
declaraciones juramentadas en relacién con el negocio de la
compafifa, sus subsidiarias, asociadas y afiliadas.

ADEMAS CERTIFICO QUE he comparado la firma de dicho NOTARIO
PUBLICO que aparece en el Instrumento adjunto con la muestra de
dicho NOTARIO PUBLICO registrada en esta oficina y creo
firmemente que la firma es genuina; y QUE he comparado la
impresién del sello de dicho NOTARIO PUBLICO estampade en el
instrumento adjunto con la muestra del sello registrado en esta
oficina y creo firmemente que la impresién del sello es

genuina.

EN FE DE LO CUAL, he firmado y aplicado el..gedlo ~deml
F 00 BOTRRY £ER10 ReTAT
5 e G, KAGL

fAn " ‘.
T

Ontario, en la Ciudad de Toronto, en dicha



"de diciembre, A.D. 2001.
(Firma ilegible) por EL SECRETARIO DE LA JUNTA ADMINISTRATIVA

DE LA SECRETARIA DE ESTADO.

(En espafiol) Certificacién de la-'firmét del notario pGblico, de
la existencia legal de.- GENERAL ELECTRIC CANADA INC. y de la
capacidad legal de M. N. DAVIﬁS para otorgar poder. Expedida:
por el Consulado de Colombia en Toronto el 13 de diciembre de
2001, bajo el No. 023. Firmado por MARTA LIGIA GONZALEZ, Cénsul
General. Pagados impuesto de timbre y derechos consulares.

(Al dorso) Legalizacién de la firma que antecede expedida por
el III-NISTERIO DE RELACIONES EXTERIORES bajo el No. 366698 del

26 de diciembre de 2001, firmado por el Jefe de Legalizaciones.

Es traduccién fiel y completa de la cual se deja copia en esta

oficina para su confrontacién.

COLO 12926-801-001-1

- MOJUQZ astelo .

JTRADUCCION No. (3. 12 lof
DIC. 28/01 MAmAsn..va MAnTELo
- Traducrora e Interprete  Oficiol
inglda - Espafiol - inglds
fes. No. 279 Min. Justicla
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Specification and Drnwmg, es originally. ﬁled, with Appllcauon for Patent Serial No:
2,319,281 on September 14, 2000, by GENERAL ELECTRIC CANADA INC,, assignee

of A. Karim Youmu and David A, Smpek, for “Graded Electric Field Insulation System
for Dynamoelectric Machine.” .
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CA 02319281 2000-09-14
GECAN3189

GRADED ELECTRIC FIELD INSULATION SYSTEM FOR
DYNAMOELECTRIC MACHINE

ABSTRACT

There is disclosed a groundwall ingulation system for use in
dynamoelectric machines carrying voltages above 4 KV and preferably
in the order of 13.8 kV, or higher. The groundwall ingulation comprises
two layers of insulation wound onto the conductors of the high voltage
winding. The first layer of insulation has a first permittivity that is
greater then the permittivity of the second layer of insulation wound onto
the first layer of insulation. As a consequence, at the juncture between
the first and second layers there is a sharp increase in the electric field
profile as seen through the groundwall insulation. This step increase in
the electric field profile resuits in the electric field adjacent the conductor
having a maximum magnitude that is less then that normally experienced
by insulation systems in the past. By reducing the maximum magnitude
of the local electric field profile within the groundwall insulation the life
of the insulation and hence the electrical conductor is improved while at
the same time permitting a reduction in the thickness of the groundwall
insulation.




of forms from large flake dispersed on a backing

CA 02319281 2008-49-14

GECAN3189

-1-

GRADED ELECTRIC FIELD INSULA'leN SYSTEM FOR
DYNAMOELECTRIC MAGQHINE

Field of the | !

The present invention relates to an ins
windings of a dynamoeclectric machine. In p}
?n-sulaﬁon comprising immer and outer
permittivities fo create a more advantageous
the dielectric.

Background of the Invention

Insulation systems for large AC dynampelectric machines are
under constant development to increase the voltages at which these
machines operate while at the same time minimizing the thickness of the
insulating material,

Hoular it relates to an
having differing
sress distribution within

In such insulation systems it is common to ytilize mica in a varicty
aterial, to the product

known as mica paper. While the low tensile strength of mica paper does
not lend itself to use in such insulation systems, nica paper has superior
corona breakdown resistance countering the coronal discharge occurring
in high voltage windings that tends to shorten thq life of the insulation.
To compensate for the low tensile strength of thel mica paper, the mica

N

Jation system for use in
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paper is bonded to glass fibers which also tends tp prevent the shedding
of mica flakes from the mics tape during a taping ¢peration.

insulation tape has been employed in the insulati¢
has exceptional insulation qualities and gogd corona discharge

groundwall insulation system for use in windings for dynamoelectric
machines that takes into consideration the effects df the localized electric
field generated in the groundwall insulation as g result of the voltage

difference across the insulation.
Summary of The Invention

In accordance with the present invention |there is provided an
insulation system for use in windings of d lectric machines that

results in a graded or sharp increase in the electfic field as distributed
N
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through the insulation from the interior of the insulation adjacent the
conductor bar or conducting elements to the outer armor or grounded
armor of the insulation.

It should be understood that the term *graded increase”™ in the
electric field relates a significant change in the electric field profile
across a cross section of the groundwall insulation. In accordance with
the present invention, the electric field profile across a “flat” cross
section exhibits a sharp step increase part way across the cross section
compared with a flat electrical field profile in the past. With respect to a
corner section of the insulation, the electric field profile gradually
decreascs away from the conductors and again exhibits a sharp step
increase part way across the corner cross section.

To accomplish the forgoing aspect of the graded change in the
electric field profile of the insulation of the present invention, there is
provided an insulation system that has a conductor of a dynamoelectric
machine which is insulated with layers of insulation, The insulation has
a first inner layer of insulation and a second layer of insulation outer
relative to the first inner layer. Both the first and second layers of
insulation have predetermined thickness o as to provide for the proper
insulation characteristic needed for the insulation itself. However, the
permittivity of the first inner insulation layer is chosen to be greater than
that of the second insulation layer such that the electric field in the
second insulation layer increases sharply at the juncture between the first
inner and second layers of insulation.

It has been determined that by providing for a relatively higher
permittivity on the inner layer, the electric field adjacent the conductor
has a reduced magnitude. While the overall electric field distributed
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across the insulation may not be less, it should be understood that the
magnitude of any sharp occurrences of the electric field in the insulating
layer adjacent the conductor are reduced. This is a considerable
undertaking because the insulation is designed and developed for its
weakest arcas in the insulation which occur at the comers of the
insulation adjacent the conductors where the highest magnitudes of
electric field have been experienced in the past. Thus by reducing this
magnitude in electric field, the requirements for the thickness of the
insulation is reduced thereby minimizing the thickness of the insulation
while not adversely effecting the voltages carried by such conductors or
the insulation life. It should be understood that in accordance with the
present invention it is envisaged that these conductors carry voltages in
the order of 4 kV and greater.

It is also envisaged that in alternative embodiments of the present
invention the insulation may comprise more than two layers of insulation
applied over each other in succeeding layers where each succeeding layer
has a permittivity less than the preceding layer of insulation.

A preferred application of the insulation system of the present
invention is as a groundwall insulation for conductors in the winding of a
dynamoclectric machine carrying voltages of 4 kV and greater. In
applications where the voltage is in the order of 13.8 kV, the thickness of
the groundwall insulation is in the order of 3.2 mm.

In accordance with a preferred aspect of the present invention
there is provided a groundwall insulation for use on a conductor of a
dynamoelectric machine that has a graded electric fickd profile across the
groundwall insulation. The groundwall insulation comprises a first inner
ingulation layer and a second outer insulation layer. The first inner

-7\(0
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insulation layer is applied over the conductor and has a first
predetermined thickness and first predetermined permittivity. The
second outer insulation layer is applied over the first inner insulation
layer and forms a juncture therewith. The second outer insulation layer
has a second predetermined thickness and second predetermined
permittivity wherein the second predetermined permittivity is less than
the first predetermined permittivity of the first inmer insulation layer
creating the graded increase in the electric field in the groundwall
insulation at the juncture of the first inner and second outer insulation
layers.

Brief Descrintion of The Drawi

For a better understanding of the nature and objects of the present
invention reference may be had to the accompanying diagrammatic

drawings in which:
FIG. 1 shows the cross section of aw large
AC dynamoelectric machine;

FIG. 2 shows the cross secﬁc_;_n_o_f_g_txpical stator coil for a large
AC dynamoelectric machine; '

FIG. 3A shows an insulating system for the stator bar of FIG. 1A

j

using the insulating system of this invention;

FIG. 3B shows an insulating system for a stator coil of FIG. IB
using the insulating system of this invention.

FIG. 4 is a simplified partial view of the conductor of FIG. 3A
showing the location of the corner and flat cross-sections for the electric
field profiles of FIG 5;

FIG. 5 is a graph of the electric field profile of the groundwall
insulation of the stator bar of FIG. 1; and,

R



15

25

CA 02319281 2000-09-14
GECAN3189

-6-

FIG. 6 is a graph of the electric field profile of the groundwall
insulation of the stator bar of FIGs. 3A and 4;

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a cross section of a typical stator bar 10 for a large
AC dynamoelectric machine. Bar 10 is composed of a large number of
insulated conductors such as 12 which are insulated from each other by
the strand insulation 14.

The conductors 12 are formed into a group after having strand

insulation 14 applied thereto to provide the necessary isolation. The top
and bottom surfaces of the conductor group are filled with an insulating
material 13 generally referred to as a transposition filler. The group of
insulated conductors 12 are next wrapped with a groundwall insulation
material 16. The number of layers of insulating tape making up
insulation may be from 7 to 16 layers of a mica tape insulation wound in
‘llalflap or wrapped faghion, depending on the level of operating voltage
to which the conductors 12 are being subjected.

For high voltage applications, that is for voltages above 4000 volts
and, preferably 13.8 kV, the preferred groundwall insulation 16 would be
layers of a composite mica tape com;;s—ing a corona discharge resistant

Ivimi . . Thi .
polyimide bonded to a mica type paper tape. This tape provides a good

layer of insulation, and because of its corona resistant properties,
provides long service life because of the resistance to corona discharge.
The mica paper composites end tapes used in these hybrid systems
contain a high percentage of a semi-cured resin (resin rich) which may or
may not contain a corona resistant material. The wrapped bar is heated
and compressed, in an autoclave or press, to allow the resin to
temporarily liquefy so as to evacuate any entrapped air and eliminate any

ey
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voids. Heat and pressure are maintained on the bar undergoing treatment

s0 that the resin contained in the insulation is driven to gelation, bonding

* the insulation system together. The surface of the cured bar may next be

coated with suitable materials to assure that the entire exposed surface of
the bar will form an equipotential surface during machine operation.

The cured bar manufactured with the tape types as described above
will function acceptably well within the design parameters of the
machine for a predetermined period of time.

FIG. 2 shows the cross section for a typical coil 10b. In this
instance, strands 12b of copper (six shown) are grouped together so that
although strands 12 are scparated from each other by the presence of

" gtrand insulation 14b, the six strands grouped into the turn, must be

insulated from the other tumns of the coil 10b by means of turn insulation
15b. The turn package is ultimately covered with groundwall insulation
16b.

FIG. 3A shows the cross section of a stator bar insulated in
accordance with the teachings of this invention. Here the conductor
bundle is composed of individual conductors 22 scparated by strand
insulation_24 similar 1o thet as previously shown in n
conductor bundle is then wound with several layers of composite tape.
Each layer of composite tape will comprise a first inner layer 26 of
insulation tape and a second insulation layer 28 of tape. These layers 26,
28 of tapc cach have a predetermined thickness and different
permittivities. In particular the permittivity of the first irmer layer is
greater then that of the permittivity of the outer most layer. It should

also be understood that additional third or fourth layers of tape with |

reduced permittivity may be employed in the present invention. c)

dws'? it
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It should be understood that these inner and outer insulation layers
may comprisc layers of half lapped tape composed of a composite such
as mica paper backed on a glass tape backing to form layer 28. A
suitable resin impregnant is present in the mica paper. This standard
tape has an excellent voltage withstand capability.

" The groundwall insulation comprising layers 26 and 28 may be
subjected to press curing or an autoclaving curing process to eliminate
any voids in the insulation layers 26 and 28 and to subsequently drive the
resin impregnant to gelation.
~ Suitable surface coatings may be applied to the external surface of
insulation layer 28 before or after cure.

FIG. 3B shows the composite groundwall insulation as it applies to
coil 20 composed of three turns. In this instance, the copper conductors
22b are surrounded by strand insulation 24b. The turn insulation 25b is
applied to each turn and the initial layer of groundwall insulation 26b
contining the same constituents as layer 26 in FIG. 3A is applied.
Finally, the layer of outer groundwall insulation 28b is applied. With the
exception of the presence of the turn insulation 25b, the insulation
systems of FIGS. 3A and 3B are very similar.

Referring now to FIG. 4 there is shown a simplified drawing of the
conductor 25 have including the inner insulation groundwall layer 26 and
the second more outer insulation groundwall layer 28 also referred to as
the first and second layers 26, 28. The first layer 26 has a permittivity

9

which is chosen to be greater then that of the second layer 28, In testing

that has been done, an inner layer of tape insulation 26 was utilized
having a permittivity of 6.5. The permittivity of the second more outer
insulating layer 28 was chosen to be 4.2. The predetermined thickness of
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the layers was 0.096 inches or slightly less then 2.5 mm. The electric
field profiles were determined at the corner shown in 40 and the flat at
42. The result in measurement for FIG. 4 is shown in graph number for
FIG. 6. However, before discussing the graph for FIG. 6, reference may
be made to the graph for FIG. § which relates to the insulation shown in
FIG. 1.

In FIG. §, it is shown that the profile for the electrical ficld at the
comer 40 diminishes in a curved slope fashion given by curve 55 starting
at approximately 4200 volts per mm and this gradually decreases to the
3mm in thickness for this conductor insulation material. On the flat, the
potential electric field is stable at approximately 2600 volts per mm.
This is shown by curve 50.

Accordingly, the insulation shown in FIG. 1 has its weakest
portion at the comer adjacent to the conductor where the electric field is
the greatest and hence the insulation has its weakest portion. Referring
to FIG. 6, the graph is shown for the conductor as shown in FIG. 3A and
is compared with the graph of FIG. 5 which is also provided on FIG. 6.
The thickness of the two insulation systems 26 and 28 is shown. In
graph 65 the maximum magnitude of the electric field is 4000 volts per
mm as compared to about 4200 volts per mm in FIG. 5. However, the
clectric field profile decreases gradually along a curve until sharp step 68
where the second layer of insulation is formed at this juncture between
layers 26 and 28. Thereafter the electric ficld diminishes again in a
curved slopping manner. With respect to the electrical field profile
across the flat 42, distribution layer, this is shown at 60 and can be
compared to profile 50. Hence the distribution of the electric ficld
adjacent the conductor is less for both the flat and curved portions 42 and
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40 and has a sharp graded step increase at §8 and then is greater then that
for curves 50 and 55 respectively. The present invention however does
provide for a reduction in the maximum magnitude of the electric field
that the groundwall insulation must withstand.

It should be understood that the electric field profile as shown in
Fig. 6 is for a winding of stator bars and that this electric field profile
would be present with a step type function across the juncture of the first
and second layer of insulation for stator coils and this pattern can repeat
with the addition of subsequent or successive layers of insulation having
lower permittivities in each succeeding layer.

Further, it should be noted that the thickness of the insulation
system used in FIG. 6 has been reduced significantly over that used in
the prior art of FIG. 5. Hence this reduction in insulation results in
material cost savings.

Referring again to Figures 3A and 3B, successive layers of
insulation 80 and 82 are shown in ghost lines applied in succession over
layer 28 in Figure 3A and layer 28b in Figure 3B. These successive
Layers 80, 82 if used, have declining permittivitics for cach layer applied
further from the turn insulation 24 or groundwall insulation layers 26, 28.

It should be understood that alternative embodiments of the
present invention may be readily apparent to a man skilled in the art in
view of the above description for the preferred embodiments of this
invention. For example, while the preferred embodiment relates to
groundwall insulation, it is within the realm of the present invention that
the turn insulation 24 of Fig 3A surrounding conductor 22 may comprise
the first inner layer of insulation and the second more outer layer may
comprise the groundwall insulation layer 26 so long as the second layer
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26 has a lower permittivity than the layer 24. Accordingly, the scope of
the present invention should not be limited to the teachings of the
preferred embodiments and should be limited to the scope of the claims
that follow.
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WHAT IS CLAIMED IS:

1. A winding element for use in a dynamoelectric machine
surrounded by insulation, the insulation comprising:

a first inner insulation layer applied over a conductor, the first
immer insulation layer having a first predetermined thickness and first
predetermined permittivity; and

a second insulation layer applied over the first inner insulation
layer, the second insulation layer having a second predetermined
thickness and second predetermined permittivity wherein the second
predetermined permittivity is less than the first predetermined
permittivity of the first inner insulation layer.

2.  The winding element of claim 1 wherein the first inner and
sccond insulation layers each comprises several layers of either wrapped
or lapped insulting tape.

o 3.  The winding element as claimed in claim 2 wherein the first
inner and second insulation layers comprise a corona discharge resistant
material.

4. The winding clement of claim 1 wherein the first insulation
layer is a turn insulation layer applied to each conductor of a plurality of
conductors forming the winding, and the second layer of insulation is a
groundwall insulation layer applied to the plurality of conductors over
the first insulation layer.

5. The winding element as claimed in claim 4 further
comprising at least one succeeding layer of insulation applied in
succession over the second layer of insulation where each succeeding
layer of insulation has a permittivity that is less than a previously applied
layer of insulation.

AX
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6. The winding element as claimed in claim 1 further
comprising at least one succeeding layer of insulation applied in
succession over the second layer of insulation where each succeeding
layer of insulation has a permittivity that is less than a previously applied
layer of insulation.

7. A groundwall insulation for use on a conductor of a
dynamoelectric machine having a graded electric field across the
groundwall insulation, the groundwall insulation comprising:

a first inner insulation layer applied over the conductor, the first
inner insulation layer having a first predetermined thickness and first
predetermined permittivity; and

a second insulation layer applied over the first inner insulation
layer and forming a juncture therewith; the second insulation layer
having a second predetermined thicimess and second predetermined
permittivity wherein the second predetermined permittivity is less than
the first predetermined permittivity of the first inner insulation layer
creating the graded increase in the clectric field in the groundwall
insulation at the juncture of the first inner and second insulation layers.

8.  The groundwall insulation of claim 7 wherein the first inner
and second insulation layers of the groundwall insulation each comprises
several layers of either wrapped or lapped insulating tape.

9 The groundwall insulation as claimed in claim 6 wherein the
first inner and second insulation layers are impregnated with resin which
contains particles of a corona discharge resistant material.

10. The groundwall insulation as claimed in claim 8 further
comprising at least one succeeding layer of insulation applied in
succession over the second layer of insulation where each succeeding

S
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layer of insulation has a permittivity that is less than a previously applied
layer of insulation.

11. The groundwall insulation of claim 8 wherein the winding is
adapted to carry voltages in excess of 4 kV.

12, The groundwall insulation of claim 11 wherein the winding
is adapted to carry voltages of at least 13.8 kV.13. The groundwall
insulation of claim 8 wherein the thickness of the insulation is less then
3.2 mm.

Oo‘o
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Traducclién de las reivindicaciones de la solicitud de patente

canadiense Serie NGmero 2.319.281:

REIVINDICACIONES
1. Un elemento de devanado para ser usado en una miquina
dinamoeléctrica rodeado por un aislamiento, el aislamiento

comprende:

Una primer capa de aislamiento interior aplicada sobre un
conductor, la primera capa de aislamiento interior tiene un
primer espesor predeterminado y una primera permigividad

predeterminada; y

Una segunda capa de aislamiento aplicada sobre la primera capa
de aislamiento interior, la segunda capa de aislamiento tiene un
sequndo espesor predeterminadoc y una segunda permisividad
predeterminada en donde la segunda permisividad predeterminada
es menor gque la primera permisividad predeterminada de 1la

primera capa de aislamiento interior.

2. El elemento de devanado de la reivindicacién 1 en donde la
primera y segunda capas de aislamiento cada una comprende varias

capas de cinta de aislamiento enrcollada © sobrepuesta.

3. El elemento de devanado s8segin se reivindicé en 1la
reivindicacién 2 en donde la primera capa interior y la segunda
capa de aislamiento comprende un material resistente a 1la

descarga por corona.

9/
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4. El elemento de devanado de la reivindicacién 1 en donde 1la
primera capa de aislamiento es una capa de aislamiento de espira
aplicada a cada conductor de una pluralidad de conductores que
forman el devanado, y la segunda capa de aislamiento es una capa

de aislamiento de pafed de tierra aplicada a la pluralidad de

conductores sobrxe la primera capa de aislamiento.

5. El elemento de devanado segfin se reivindicé en 1la
reivindicacién 4 comprende adicionalmente por lo menos una capa
gucesiva de aislamiento aplicada en sucesién sobre la segunda
capa de aislamiento en donde cada capa sucesiva de aislamiento
tiene una permisividad que es menor que la del aislamiento de

la capa aplicada previamente.

6. El elemento de devanado segln 8se reivindic6é en 1la
reivindicacién 1 comprende adicionalmente por lo mencs una capa
sucesiva de aislamiento aplicada en sucesién sobre la segunda
capa de aislamiento en donde cada capa sucesiva de aislamiento
tiene una permisividad que es menor que la del aielamiento de la

capa aplicada previamente.

7. Un aislamiento de pared de tierra para uso 8soObre un
conductor de una miquina dinamoeléctrica que tiene un campo
eléctrico graduado a través del aislamiento de la pared de

tierra, el aislamiento de pared de tierra comprende:

Una primer capa de aislamiento interior aplicada sobre el
conductor, la primera capa de aislamiento interior tiene un
primer espesor predeterminado y una primera permisividad

predeterminada; y

Q'L
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Una segunda capa de aislamiento aplicada sobre la primera capa
de aislamiento interior y que forma una unién alli; la segunda
capa de aislamiento tiene un segundo espesor predeterminado y
una segunda permisividad predeterminada en donde la segunda
permisividad predeterminada es menor que la primera permisividad
predeterminada de la primera capa de aislamiento interior
creando el incremento escalonado en el campo eléctrico en el

aislamiento de pared de tierra en la unién de la primera capa

interior y la segunda capa interior de aislamiento.

8. El aislamiento de pared de tierra de la reivindicacién 7
en donde la primera capa interior y 1la segunda capa de
aislamiento de pared de tierra cada una comprende varias capas

sea de cinta de aislamiento enrollada o sobrepuesta.

9. El aislamiento de pared de tierra de la reivindicacién 8
en donde la primera capa interior y la segunda capa de
aislamiento estdn impregnadas con una resina que contiene
particulas de un material resistente a la descarga por efecto

. corona.

10. El aislamiento de pared de tierra de la reivindicacién 8
que comprende adicionalmente por lo menos una capa sucesiva de
ailslamiento aplicada en sucesifn s8sobre la segunda capa de
aislamiento en donde cada capa sucesiva de aislamiento tiene una
permisividad que es menor que la del aislamiento de la capa

aplicada previamente.



é?#

11. El aislamiento de pared de tierra de la reivindicacibén 8
en donde el devanado es adaptado para soportar voltajes por

encima de 4 KV.

12, El aislamiento de pared de tierra de la reivindicacién 11
en donde el devanado es adaptado para soportar voltajes de por
lo mencs 13,8 KV. El aislamiento de pared de tierra de 1la
reivindicacién 8 en donde el espesor del aislamiento es menor a

3,2 mm.

COLO 12926-801-001-1
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GRADED ELECTRIC FIELD INSULATION SYSTEM FOR
DYNAMOELECTRIC MACHINE

ABSTRACT

There is disclosed a groundwall insulation system for use in
dynamoelectric machines carrying voltages above 4 kV and preferably
in the order of 13.8 kV, or higher. The groundwall insulation
comprises two layers of insulation wound onto the conductors of the
high voltage winding. The first layer of insulation has a first
permittivity that is greater then the permittivity of the second Iayer of
insulation wound onto the first layer of insulation. As a consequence,
at the juncture between the first and second layers there is a sharp
increase in the clectric field profile as seen through the groundwall
insulation. This step increase in the electric field profile results in the
electric field adjacent the conductor having a8 maximum magnitude
that is less than that normally experienced by insulation systems in the
past. By reducing the maximum magnitude of the local electric field
profile within the groundwall insuiation the life of the insulation and
hence the electrical conductor is improved while at the same time
permitting a reduction in the thickness of the groundwall insulation,

9¢
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GRADED ELECTRIC FIELD INSULATION SYSTEM FOR
DYNAMOELECTRIC MACHINE

Fieid of the I .

The present invention relates to an insulation system for use in
windings of a dynamoelectric machine. In particular it relates to an
insulation comprising inmer and outer layers having differing
permittivities to create a more advantageous stress distribution within
the dielectric.

Backsroimd of the ] i

Insulation systems for large AC dynamoelectric machines are
under constant development to increase the voltages at which these
machines operate while at the same time minimizing the thickness of
the insulating material.

In such insulation systems it is common to utilize mica in a
variety of forms from large flake dispersed on a backing material, to
the product known as mica paper. While the low tensile strength of
mica paper does not lend itself to use in such insulation systems, mica
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paper has superior corona breakdown resistance countering the
coronal discharge occurring in high voltage windings that tends to
shorten the life of the insulation. To compensate for the low tensile
strength of the mica paper, the mica paper is bonded to glass fibers
which also tends to prevent the shedding of mica flakes from the mica
tape during a taping operation.

More recently a corona resistant polyimide and composite
insulation tape has been employed in the insulation systems. This tape
hag exceptional insulation qualities and good corona discharge
resistance. This film may be used independently or as a backing on a
mica paper, glass fiber composite tape. The addition of enhanced
corona resistant tape insulation provides an insulation system which is
clectrically more enhanced than standard systems.

However, the magnitude and profile of the local electric field
within the groundwall insulation has not been considered to date in the
development of insulation systems and tapes for the groundwall. This
electric field generated in the groundwall insulation as a result of the
high voltage applied to the conductor has a direct effect on the
insulation life. As various initiatives are in place to reduce the
groundwall insulation thickness it should be understood that the effect
of the electric field as it is distributed across the groundwall also has
an effect on the performance of the insulation system and the life of
the groundwall insulation system. Accordingly, there is a need to
develop a groundwall insulation system for use in windings for
dynamoelectric machines that takes into consideration the effects of

GECAN3189C &
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the localized clectric field generated in the groundwall insulation as a
result of the voltage difference across the insulation.
Summary of The Invention

In accordance with the present invention there is provided an
insulation system for use in windings of dynamoelectric machines that
results in a graded or sharp increase in the electric field as distributed
through the insulation from the interior of the insulation adjacent the
conductor bar or conducting elements to the outer armor or grounded
armor of the insulation.

It should be understood that the term “graded increase™ in the
electric field relates a significant change in the electric field profile
across & cross section of the groundwall insulation. In accordance
with the present invention, the electric field profile across a “flat”
cross section exhibits a sharp step increase part way across the cross
section compared with a flat clectrical field profile in the past. With
respect to a corner section of the insulation, the electric field profile
gradually decreases away from the conductors and again exhibits a
sharp step increase part way across the corner cross section.

To accomplish the forgoing aspect of the graded change in the
electric ficld profile of the insulation of the present invention, there is
provided an insulation system that has a conductor of a
dynamoelectric machine which is insulated with layers of insulation.
The insulation has a first inner layer of insulation and a second layer
of insulation outer relative to the first inner layer. Both the first and
second layers of insulation have predetermined thickness so as to
provide for the proper insulation characteristic needed for the

q4
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insulation itself. However, the permittivity of the first inner insulation
layer is chosen to be greater than that of the second insulation layer
such that the electric field in the second insulation layer increases
sharply at the juncture between the first inner and second layers of
insulation,

It has been determined that by providing for a relatively higher
permittivity on the inner layer, the electric field adjacent the conductor
has a reduced magnitude. While the overall electric field distributed
across the insulation may not be less, it should be understood that the
magnitude of any sharp occurrences of the electric field in the
insulating layer adjacent the conductor are reduced. This is a
considerable undertaking because the insulation is designed and
developed for its weakest areas in the insulation which occur at the
comners of the insulation adjacent the conductors where the highest
magnitudes of electric field have been experienced in the past. Thus
by reducing this magnitude in electric field, the requirements for the
thickness of the insulation is reduced thereby minimizing the thickness
of the insulation while not adversely effecting the voltages carried by
such conductors or the insulation life. It should be understood that in
accordance with the present invention it is envisaged that these
conductors carry voltages in the order of 4 kV and greater.

It is also envisaged that in alternative embodiments of the
present invention the insulation may comprise more than two layers of
insulation applied over each other in succeeding layers where each
succeeding layer has a permittivity less than the preceding layer of

insulation.
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A preferred application of the insulation system of the present
invention is as a groundwall insulation for conductors in the winding
of a dynamoelectric machine carrying voltages of 4 kV and greater. In
applications where the voltage is in the order of 13.8 kV, the thickness
of the groundwall insulation is in the order of 3.2 mm.

In accordance with a preferred aspect of the present invention
there is provided a groundwall insulation for use on & conductor of a
dynamoelectric machine that has a graded electric field profile across
the groundwall insulation. The groundwall insulation comprises a first
inner insulation layer and a second outer insulation layer. The first
inner insulation layer is applied over the conductor and has a first
predetermined thickness and first predetermined permittivity. The
second outer insulation layer is applied over the first inner insulation
layer and forms a juncture therewith. The second outer insulation
layer has a second predetermined thickness and second predetermined
permittivity wherein the second predetermined permittivity is less than
the first predetermined permittivity of the first inner insulation layer
creating the graded increase in the electric field in the groundwall
insulation at the juncture of the first inner and second outer insulation
layers.

Brief Descrintion of The Drawi

For & better understanding of the nature and objects of the

present invention reference may be had to the accompanying
diagrammatic drawings in which:

FIG. 1 shows the cross section of & typical stator bar for a large
AC dynamoelectric machine;
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FIG. 2 shows the cross section of a typical stator coil for a large
AC dynamoelectric machine;

FIG. 3A shows an insulating system for the stator bar of FIG.
1A using the insulating system of this invention,;

FIG. 3B shows an insulating system for a stator coil of FIG. 1B
using the insulating system of this invention.

FIG. 4 is a simplified partial view of the conductor ot: FIG. 3A
showing the location of the comer and flat cross-sections for the
electric ficld profiles of FIG 5,

FIG. 5 is a graph of the electric field profile of the groundwall
insulation of the stator bar of FIG. 'l; and,

FIG. 6 is a graph of the electric field profile of the groundwall
insulation of the stator bar of FIGs. 3A and 4;

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a cross section of a typical stator bar 10 for a large
AC dynamoelectric machine. Bar 10 is composed of a large number of
insulated conductors such as 12 which are insulated from each other
by the strand insulation 14.

The conductors 12 are formed into a group after having strand
irls_u_l_alt_i_g_n__l_fl__ applied thereto to provide the necessary isolation. The
top and bottom surfaces of the conductor group are filled with an
insulau':ig material |3 generally referred to as a transposition filler.
The group of insulated conductors 12 are next wrapped with_a_
groundwall insulation material 16. The number of layers of insulating
tape making up insulation may be from 7 to 16 layers of a mica tape
insulation wound in half lap or wrapped fashion, depending on the
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level of operating voltage to which the conductors 12 are being
subjected.

For high voltage applications, that is for voltages above 4000
volts and, preferably 13.8 kV, the preferred groundwall insulation 16
would be layers of a composite mica tape comprising a corona
discharge resistant polyimide bonded to 2 mica type paper tape. This
tape provides 2 good layer of insulation, and because of its corona
resistant properties, provides long service life because of the resistance
to corona discharge. The mica paper composites and tapes used in
these hybrid systems contain a high percentage of a semi-cured resin
(resin rich) which may or may not contain a corona resistant material.
The wrapped bar is heated and compressed, in an autoclave or press, to
allow the resin to temporarily liquefy so as to evacuate any entrapped
air and eliminate any voids. Heat and pressure are maintained on the
bar undergoing treatment so that the resin contained in the insulation
is driven to gelation, bonding the insulation system together. The
surface of the cured bar may next be coated with suitable materials to
assure that the entire exposed surface of the bar will form an
equipotential surface during machine operation.

The cured bar manufactured with the tape types as described
above will function acceptably well within the design parameters of
the machine for a predetermined period of time.

FIG. 2 shows the cross section for a typical coil 10b. In this
instance, strands 12b of copper (six shown) are grouped together so
that although strands 12 are separated from each other by the presence
of strand insulation 14b, the six strands grouped into the turn, must be
insulated from the other turns of the coil 10b by means of tum
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insulation 15b. The tum package is ultimately covered with
groundwall insulation 16b.

FIG. 3A shows the cross section of a stator bar insulated in
accordance with the teachings of this invention. Here the conductor
bundle is composed of individual conductors 22 separated by strand
insulation 24 similar to that as previously shown in FIG. 1A. The
conductor bundle is then wound with several layers of composite tape.
Each layer of composite tape will comprise a first inner layer 26 of
insulation tape and a second insulation layer 28 of tape. These layers
26, 28 of tape each have a predetermined thickness and different
permittivities. In particular the permittivity of the first inner layer is
greater then that of the permittivity of the outer most layer. It should
also be understood that additional third or fourth layers of tape with
reduced permittivity may be employed in the present invention.

It should be understood that these inner and outer insulation
layers may comprise layers of half lapped tape composed of a
composite such as mica paper backed on a glass tape backing to form
layer 28. A suitable resin impregnant is present in the mica paper.
This standard tape has an excellent voltage withstand capability.

The groundwall insulation comprising layers 26 and 28 may be
subjected to press curing or an autoclaving curing process to climinate
any voids in the insulation layers 26 and 28 and to subsequently drive
the resin impregnant to gelation.

Suitable surface coatings may be applied to the external surface
of insulation layer 28 before or after cure,

FIG. 3B shows the composite groundwall insulation as it applies
to coil 20 composed of three turns. In this instance, the copper
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conductors 22b are surrounded by strand insulation 24b. The tum
insulation 25b is applied to each turn and the initial layer of
groundwall insulation 26b containing the same constituents as layer 26
in FIG. 3A is applied. Finally, the layer of outer groundwall insulation
28b is applied. With the exception of the presence of the tum
insulation 25b, the insulation systems of FIGS. 3A and 3B are very
similar,

Referring now to FIG. 4 there is shown a2 simplified drawing of
the conductor 25 have including the inner insulation groundwall layer
26 and the second more outer insulation groundwall layer 28 also

'refemdtoasﬂwﬂntandseoondlayers%,zs. The first layer 26 has

a permittivity which is chosen to be greater then that of the second
layer 28. In testing that has been done, an inner layer of tape
insulation 26 was utilized baving a pemmittivity of 6.5. The
permittivity of the second more outer insulating layer 28 was chosen
to be 4.2. The predetermined thickness of the layers was 0.096 inches
or slightly less then 2.5 mm. The electric field profiles were
determined at the corner shown in 40 and the flat at 42. The result in
measurement for FIG. 4 is shown in graph number for FIG. 6.
However, before discussing the graph for FIG. 6, reference may be
made to the graph for FIG. 5 which relates to the insulation shown in
FIG. 1.

In FIG. §, it is shown that the profile for the electrical field at
the comer 40 diminishes in a curved slope fashion given by curve 55
starting at approximately 4200 volts per mm and this gradually
decreases to the 3Imm in thickness for this conductor insulation

/2
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material. On the flat, the potential electric field is stable at
approximately 2600 volts per mm. This is shown by curve 50.

Accordingly, the insulation shown in FIG. 1 has its weakest
portion at the corner adjacent to the conductor where the electric field
is the greatest and hence the insulation has its weakest portion.
Referring to FIG. 6, the graph is shown for the conductor as shown in
FIG. 3A and is compared with the graph of FIG. 5 which is also
provided on FIG. 6. The thickness of the two insulation systems 26
and 28 is shown. In graph 65 the maximum magnitude of the electric
field is 4000 volts per mm as compared to about 4200 volts per mm in
FIG. 5. However, the electric field profile decreases gradually along a
curve until sharp step 68 where the second layer of insulation is
formed at this juncture between layers 26 and 2B. Thereafter the
electric field diminishes again in a curved slopping manner. With
respect to the electrical field profile across the flat 42, distribution
layer, this is shown at 60 and can be compared to profile 50. Hence
the distribution of the electric field adjacent the conductor is less for
both the flat and curved portions 42 and 40 and has a sharp graded
step increase at 68 and then is greater then that for curves 50 and 55
respectively. The present invention however does provide for a
reduction in the maximum magnitude of the electric ficld that the
groundwall insulation must withstand.

It should be understood that the electric field profile as shown in
Fig. 6 is for a winding of stator bars and that this electric field profile
would be present with a step type function across the juncture of the
first and second layer of insulation for stator coils and this pattern can
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repeat with the addition of subsequent or successive layers of
insulation having lower permittivities in cach succeeding layer.

Further, it should be noted that the thickness of the insulation
system used in FIG. 6 has been reduced significantly over that used in
the prior art of FIG. 5. Hence this reduction in insulation results in
material cost savings.

Referring again to Figures 3A and 3B, successive layers of
insulation 80 and 82 are shown in ghost lines applied in succession
over layer 28 in Figure 3A and layer 28b in Figure 3B. These
successive layers 80, 82 if used, have declining permittivities for each
layer applied further from the tum insulation 24 or groundwall
insulation layers 26, 28.

It is further envisaged that the inmer and outer layers of
insulation utilized in the present invention may comprise two tapes
made from different types of mica having differing permittivitics
dependent upon and inherent in the choice of mica for the mica paper
tape. The mica papers chosen for these tapes would be such that the
difference in permittivities inherent to the mica itself would contribute
to an overall resultant permittivity of each tape. In this manner,
multiple tapes of differing permittivities can be utilized based on a
gsinge basic tape construction and chemisty. The most common form
of mica is Muscovite that has a dielectric constant in the 6 to 8 range.
Another form of mica is Phlogopite that has a di¢lectric constant in the
5 to 6 range. There are many different types of Mica pairings from
which to select the advantageous pairing of materials. The mica may
be chosen from the following: Anandite, Annite, Biotite, Bityte,
Boromuscovite, Celadonite, Chemikhite, Clintonite, Ephesite, Ferri-

¢
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annite, Glauconite, Hendricksite, Kinoshitalite, Lepidolite,
Masutomilite, Muscovite, Nanpingite, Paragonite, Phlogopite,
Polylithionite, Preiswerkite, Roscoelite, Siderophillite,
Sodiumphlogopite, Taeniolite, Vermiculate, Wonesite, and
Zinnwaldite.

It should be understood that alternative embodiments of the
present invention may be readily apparent to a man skilled in the art in
view of the above description for the preferred embodiments of this
invention. For example, while the preferred embodiment relates to
groundwall insulation, it is within the realm of the present invention
that the turn insulation 24 of Fig 3A surrounding conductor 22 may
comprise the first inner layer of insulation and the second more outer
layer may comprise the groundwall insulation layer 26 so long as the
second layer 26 has a lower permittivity than the layer 24.
Accordingly, the scope of the present invention should not be limited
to the teachings of the preferred embodiments and should be limited to
the scope of the claims that follow.

Y A Y2
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WHAT IS CLAIMED IS:

I. A winding element for use in a dynamoelectric machine
surrounded by insulation, the insulation comprising:

a first inner insulation layer applied over a conductor, the first
inner insulation layer having a first predetermined thickness and first
predetermined permittivity; and

a second insulation layer applied over the first inner insulation
layer, the second insulation layer having a second predetermined
thickness and second predetermined permittivity wherein the second
predetermined permittivity is less than the first predetermined
permittivity of the first inner insulation layer.

2.  The winding element of claim 1 wherein the first inner
and second insulation layers each comprises several layers of either
wrapped or lapped insulting tape.

3.  The winding element as claimed in claim 2 wherein the
first inner and second insulation layers comprise a corona discharge
resistant material.

4. The winding element of claim 1 wherein the first
insulation layer is a turn insulation layer applied to each conductor of
a plurality of conductors forming the winding, and the second layer of
insulation is a groundwall insulation layer applied to the plurality of
conductors over the first insulation layer.

5. The winding clement as claimed in claim 4 further
comprising at least one succeeding layer of insulation applied in
succession over the second layer of insulation where each succeeding
layer of insulation has a permittivity that is less than a previously
applied layer of insulation.
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6. The winding element as claimed in claim 1 further
comprising at least one succeeding layer of insulation applied in
succession over the second layer of insulation where each succeeding
layer of insulation has a permittivity that is less than a previously
applied layer of insulation.

7. A groundwall insulation for use on a conductor of a
dynamoelectric machine having a graded electric field across the
groundwall insulation, the groundwall insulation comprising:

a first inner insulation layer applied over the conductor, the first
inner insulation layer having a first predetermined thickness and first
predetermined permittivity; and

a second insulation layer applied over the first inner insulation
layer and forming a juncture therewith; the second insulation layer
having a second predetermined thickness and second predetermined
permittivity wherein the second predetermined permittivity is less than
the first predetermined permittivity of the first inner insulation layer
creating the graded increase in the electric field in the groundwall
insulation at the juncture of the first inner and second insulation
layers.

8. The groundwall insulation of claim 7 wherein the first
inner and second insulation layers of the groundwall insulation each
comprises several layers of either wrapped or lapped insulating tape.

9 The groundwall insulation as claimed in claim 8 wherein
the first inner and second insulation layers are impregnated with resin
which contains particles of a corona discharge resistant material.

10. The groundwall insulation as claimed in claim 8 further
comprising at least one succeeding layer of insulation applied in

& 10
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succession over the second layer of insulation where each succeeding
layer of insulation has a permittivity that is less than a previously
applied layer of insulation.

11.  The groundwall insulation of claim 8 wherein the winding
is adapted to carry voltages in excess of 4 kV.

12. The groundwall insulation of claim 11 wherein the
winding is adapted to carry voltages of at least 13,8 kV.

13. The groundwall insulation of claim 8 wherein the
thickness of the insulation is less then 3.2 mm.

14. The winding element as claimed in claim 2 wherein the
first inner and second insulation layers comprise mica paper tape
where the mica chosen for each tape is a different type of mica.

15. The winding element as claimed in claim 14 wherein the
different types of mica are chosen from the group consisting of
Anandite, Annite, Biotite, Bityte, Boromuscovite, Celadonite,
Chemikhite, Clintonite, Ephesite, Ferri-annite, Glauconite,
Hendricksite, Kinoshitalite, Lepidolite, Masutomilite, Muscovite,
Nanpingite, Paragonite, Phlogopite, Polylithionite, Preiswerkite,
Roscoelite, Siderophillite, Sodiumphlogopite, Taeniolite, Vermiculate,
Wonesite, and Zinnwaldite.

16. The groundwall insulation as claimed in claim 8 wherein
the first inner and second insulation layers are a mica paper tape where
the mica chosen for each tape is a different type of mica.

17. The groundwall insulation as claimed in claim 16 wherein
the different types of mica are chosen from the group consisting of
Anandite, Annite, Biotite, Bityte, Boromuscovite, Celadonite,
Chemikhite, Clintonite, Ephesite, Ferri-annite, Glauconite,
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Hendricksite, Kinoshitalite, Lepidolite, Masutomilite, Muscovite,
Nanpingite, Paragonite, Phlogopite, Polylithionite, Preiswerkite,

Roscoelite, Siderophillite, Sodiumphlogopite, Taeniolite, Vermiculate,
Wonesite, and Zinnwaldite.
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Traduccién de las reivindicaciones de la solicitud de patante

canadiense Serie Nimero 2.344.564:

REIVINDICACIONES

1. Un elemento de devanado para ser usado en una miquina
dinamoeléctrica rodeado por un aislamiento, el aislamiento

comprende :

Una primer capa de aislamiento interior aplicada socbre un
conductor, la primera capa de aislamiento interior tiene un
primer espesor predeterminado y una primera permisividad

predeterminada; y

Una segunda capa de aislamiento aplicada scbre la primera capa
de aislamiento interior, la segunda capa de aislamiento tiene un
segundo espesor predeterminado y una segunda permisividad
predeterminada en donde la segunda permisividad predeterminada
es menor que la primera permisividad predeterminada de 1la

primera capa de aislamiento interior.

2. El elemento de devanado de la reivindicacién 1 en donde la
primera y segunda capas de aislamiento cada una comprende varias

capas de cinta de aislamiento enrollada o sobrepuesta.

3. El elemento de devanado segfin se reivindic6é en la
reivindicacién 2 en donde la primera capa interior y la segunda
capa de aislamiento comprende un material resistente a 1la

descarga por corona.
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4. El elemento de devanado de la reivindicacién 1 en donde la
primera capa de aislamiento es una capa de aislamiento de espira
aplicada a cada conductor de una pluralidad de conductores que
forman el devanado, y la segunda capa de aislamiento es una capa
de aislamiento de pared de tierra aplicada a la pluralidad de

conductores sobre la primera capa de aislamiento.

5. El elemento de devanado seglin 8se reivindic6é en 1la
reivindicacién 4 comprende adicionalmente por lo menos una capa
sucesiva de aislamiento aplicada en sucesién sobre la segunda
capa de aislamiento en donde cada capa sucesiva de aislamiento
tiene una permisividad que es menor que la del aislamiento de

la capa aplicada previamente.

6. El elemento de devanado seglin se reivindicé en 1la
reivindicacién 1 comprende adicionalmente por lo menos una capa
sucesiva de aislamiento aplicada en sucesién sobre la segunda
capa de aislamiento en donde cada capa sucesiva de aislamiento
tiene una permisividad que es menor que la del aislamiento de la

capa aplicada previamente.

7. Un aislamiento de pared de tierra para uso sobre un
conductor de una miquina dinamoeléctrica que tiene un campo
eléctrico graduado a través del aislamiento de la pared de

tierra, el aislamiento de pared de tierra comprende:

Una primer capa de aislamiento interior aplicada socbre el

conductor, la primera capa de aislamiento interior tiene un
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primer espesor predeterminado y una primera permisividad

predeterminada; y

Una segunda capa de aislamiento aplicada sobre la primera capa
de aislamiento interior y que forma una unién alli; la segunda
capa de aislamiento tiene un segundo espesor predeterminado y
una segunda permigividad predeterminada en donde la segunda
permisividad predeterminada es menor que la primera permisividad
predeterminada de la primera capa de aislamiento interior
creando el incremento escalonado en el campo eléctrico en el
aislamiento de pared de tierra en la unién de la primera capa

interior y la segunda capa interior de aislamiento.

8. El aislamiento de pared de tierra de la reivindicacibén 7
en donde la primera capa interior y 1la segunda capa de
aislamiento de pared de tierra cada una comprende varias capas

sea de cinta de aislamiento enrollada o sobrepuesta.

9. El aislamiento de pared de tierra de la reivindicacién 8
en donde la primera capa interior y la segunda capa de
aislamiento est&n impregnadas con una resina que contiene
particulas de un material resistente a la descarga por efecto

corona.

10. El aislamiento de pared de tierra de la reivindicacién 8
que comprende adicionalmente por lo menos una capa sucesiva de
aislamiento aplicada en sucesién sobre la Bsegunda capa de
aislamiento en donde cada capa sucesiva de aislamiento tiene una
permisividad que es menor que la del aislamiento de la capa

aplicada previamente.
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11, El aislamiento de pared de tierra de la reivindicacién 8
en donde el devanado es adaptado para soportar voltajes por

encima de 4 KV.

12, El aiplamiento de pared de tierra de la reivindicacién 11
en donde el devanado es adaptado para soportar voltajes de por
lo menos 13,8 KV.

13. El aislamiento de pared de tierra de la reivindicaci6én 8

en donde el espesor del aislamiento es menor a 3,2 mm.

14. El elemento de devanado seg(in la reivindicacidén 2 en donde
la primera capa interior y la segunda capa de aislamiento
comprenden cinta de papel de mica en donde la mica se escoge

para cada cinta de un tipo diferente de mica.

15. El elemento de devanado seglin la reivindicaclédn 14 en
donde los diferentes tipos de mica son escogidos a partir del
grupo que consiste de Anandita, Annita, Biotita, Bitita,
Boromuscovita, Celadonita, Chermiquita, Clintonita, Efesita,
Ferrianita, Glauconita, Herdricksita, Qiunoshitalita,
Lepidolita, Masutonilita, Muscovita, Nanpingita, Paragonita,
Flogopita, Polilitionita, Preiwerkita, Roscolita, Siderofilita,

Sodioflogopita, Taeniolita, Vermiculato, Wonesita, Zinnwaldita.

16. Bl aislamiento de pared de tierra segfin la reivindicacién
8 en donde la primera capa interior y la segunda capa de
aiglamiento son una cinta de papel de mica en donde la mica se

escoge para cada cinta de un tipo diferente de mica.

Y%
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17. el aislamiento de pared de tierra segin la reivindicacién
16 en donde los tipos diferentes de mica se escogen a partir del
grupo que consiste en Anandita, Annita, Biotita, Bitita,
Boromuscovita, Celadonita, Cherniquita, Clintonita, Efesita,
Ferrianita, Glauconita, Herdricksita, Quiunosghitalita,
Lepidolita, Masutonilita, Muscovita, Nanpingita, paragonita,
Flogopita, Polilitionita, Preiwerkita, Roscolita, Siderofilita,
Sodioflogopita, Taeniolita, Vermiculato, Wonesita Y
Zinnwaldita.

COLO 12926-801-001-1
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2do. EXAMEN DE FORMA PATENTE DE INVENCION

=

Radicacién no 01-77342
Concepto Técnico no. 408
Clasificacién Internacional de Patentes : H02 K 15/10

Practicado el examen de acuerdo a lo establecido en el Art. 38 da la Declsién 486 se determiné

que esla solicitud de Patents de invencién:

SI[Y] NO[] Contiene un resumen de la invencién (Art.26-e).

SI[¥] NO[] Contiene el tftulo o nombre de la invencidn (Art.27-d).

Si[¥] NOI] Contiene la descripcién de la invencion (Art28-b).

SI[¥] NOI[ ] NO ES APLICABLE [ ] Contiene los dibujos necesarios para comprender la invencion
(Art26-d)

SI[¥] NO[) Contiene una o més reivindicaciones. (Ar.28-c).

SIf{ ] NO[] NO ES APLICABLE [¥ ] Han sido desamollados los productos y/o procedimientos a partir
de recursos genéticos 0 de sus productos derivados de los que cualquiera de los Palses
Miembros es pals de origen. (Art. 28- h).

SI[] NO[] NO ES APLICABLE [¥]Los productos y/o procedimientos han sido obtenidos o
desarroliados a partir de los conocimlentos tradicionales de las comunidades indigenas,
afroamericanas, o bcales de los paises miembros, de acuerdo a io establecido en la .
Decisién 391 y sus modificaciones y reglamentaciones vigentes.(Art.26).

SI[] NO[Y] La Invencién se refiere a un producio relativo a un material bioldgico. (Art26-).

SI[¥] NO[ ] La prioridad coincide con la materia reivindicada.

SI[Y] NOI[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[¥] NO [ } ver hoja(s) anexa(s)

1. Anexa nuevo digujos de las figuras 1 a 6 con la comecciones, folios 44 al 47

2. Adjunta arte final, follo 48

3. Anexa documento de prioridad de solicitudes canadienses con las cuales invoca prioridad, follos del 71

al 123.

EXAMINADOR TECNICO

Bogots D. C. Marzo 18 de 2003,

Cerrera 13 No. 27-00 Fiso 5y 10
Conmutador: 334 12 21-2-34
Faxc 281 31 25 e-mall: info@uc.gov.co
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2020
Bogotd DC

Doctor(a)
EMILIO FERRERO
Apoderado(a)

REFERENCIA: Radicacion No. 0177342

Tramite
Evento 001
Actuacién 416
Oficio No. 0831
Folios 001

Teniendo en cuenta que la solicitud de privilegic de patente que se tramita bajo el
aexpediente Indicado en la referencla, reiine los requisitos de forma establacidos en los
articulos 26 y 27 de la Decisién 488 de la Comisién de la Comunidad Andina, y en las
demés disposiclones vigentes sobre la materia, 90 envia el exiracio de la solicitud a la
Oficina de Comunicaciones para efecto de su publicacién en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Decision.

Gdmplase

Dado en Bogoté DC, a los 2 Ju. 003

ALIX CARME
Jefe de la Divi

ESPEDES DE VERGEL
de Nuevas Creaciones

202048
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