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Referencia: Expediente No. 13.183.118

Solicitud de Patente de Invención titulada: “ Cubierta de bomba sumergible 

con puertos de purga de cierre”

Solicitante: Schlumberger Technology B.V

R e s p u e s t a  a l  a u t o  n o t i f i c a d o  p o r  f i j a c i ó n  e n  l i s t a  

DEL 13 DE AG O STO  DE 2013. O FICIO  N O . 14685. TRÁM ITE: 2. EVENTO : 1. AC TUACIÓ N:

430 (Examen de forma)

ÁLVARO Correa OrdÓÑEZ, mayor de edad y vecino de Bogotá D.C., identificado tal como 

aparece al pie de mi firma, én mi carácter de apoderado de la sociedad en referencia, doy 

respuesta al auto emanado por ese Despacho dentro del término de prórroga solicitado en mi 

memorial 13-183118-00002-0000 de fecha 8 de octubre de 2013:

1. Presento copias certificadas de los documentos en que consta la cesión del derecho a 

la patente del inventor a la entidad solicitante, junto con su traducción simple al castellano.

2. Presento copia del documento de poder de abogado, junto con su traducción simple 

al castellano.



3. Presento copias certificadas de los documentos de prioridad No. US 61,678,101 del 

1 de agosto de 2012 y No. US 13/604,628 del 6 de septiembre de 2012 junto con su 

traducción simple al castellano de carátula y reivindicaciones.

Atentamente,

/ *

ÁLVARO TORREA ORDÓÑEZ 

C.C. No. 79.143.366 de Usaquen 

T.P. 20.281

Anexos: - Poder de Abogado
- Documentos de Cesión de Inventores (2)
- Copias certificadas de los documentos de prioridad (2)

BOGMGT/BOGDMS-#! 793493-Vl-P2013_000048-MEMORIAL_RESPUESTA_FORMA.DOC
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and Director of the United Stafie nt and Trademark Office
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Docket Number 1S12.2334 US PSP

Assignment

WHEREAS, the undersigned inventors hereinafter referred to as the "Inventors" each said 
Inventor's address being listed below:

David Milton Eslinger a citizen o f the United States o f America, residing at 15718 N 102nd 
E Avenue Collinsville OK 74021 USA; / "

Has/have invented certain new and useful improvements in

Submersible Pump Housing witb Seal Bleed Holes

as described and set forth in a United States Provisional Patent Application filed on August 1, 
2012 under Serial Number 61/678,10l-^Docket No. IS12.2334 US PSP). This assignment is 
effective as of August 1,2012.

AND WHEREAS, the “COMPANIES", listed in Schedule A, are desirous o f acquiring or 
confirming their acquisition o f the entire right, title and interest in and to said invention, 
inventions or improvements, and in and to said application, and in and to any and all patents, 
both o f the United States and o f all foreign countries, that may be obtained therefore as 
outlined in Schedule A;

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN, BE IT KNOWN, that the 
undersigned Inventors, for good and valuable considerations, the receipt and sufficiency of 
which hereby acknowledge, have sold, assigned, transferred and conveyed, and by this 
assignment do sell, assign, transfer and convey, unto said COMPANIES, their successors and 
assigns, the entire right, title and interest throughout the worldj in and to the above-described 
invention, inventions or improvements described or set forth in said application, in any form 
or embodiment thereof, and in and to said application, and in and to any appiications filed in 
any foreign country based thereon, including the right to file foreign appiications under the 
provisions o f any convention or treaty; and in and to any confirmation, divisional, 
continuation, continuation-in-part, or substituto application which may be filed on said 
invention, inventions or improvements in the United States or in any foreign country; and in 
and to any and all patents, certificates, utility models, reissues, extensions, additions or 
confirmations thereof which may be granted in the United States or in any foreign country 
upon said invention, inventions or improvements,

TO HAVE AND TO HOLD the same to the full end o f the term or terms for which any and 
all such United States and foreign patents and grants may be issued on said invention, 
inventions or improvements.

AND said Inventors do hereby authorize and request the issuing authority to issue any and all 
o f said United States and foreign patents on said application or appiications to said 
COMPANIES, their successors and assigns, as the assignee o f the entire right, title and 
interest in and to the same, for the solé use and benefit o f said COMPANIES, their 
successors and assigns.

AND said Inventors do hereby covenant and warrant that said Inventors have fu ll right to 
convey the entire right, title and interest herein assigned free and clear o f all licenses.

i
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Docket Number IS12.2334 US PSP

encumbrances and liens whatsoever, and that no said Inventors has executed and w ill execute 
any Instruments in conflict herewith.

AND said Inventors, for the conditions aforesaid, do hereby covenant and agree to and with 
the said COMPANIES, their successors and assigns, that each Inventor, his or her executors, 
administrators, or other personal representativos, shall and w ill do all lawful acts and things, 
make all rightful oaths, and make, execute and deliver any and all other Instruments in 
writing, and any and all further appiications, papers, powers, affidavits, assignments, 
disclaimers and other documents, which in the opinion o f counsel for said COMPANIES, 
their successors and assigns, may be required or necessary in this or in any foreign country 
more effectually to secure to and vest in said COMPANIES, their successors and assigns, the 
entire right, title and interest in and to said invention, inventions or improvements, 
application or appiications, patents, rights, titles, benefits, privileges, and advantages hereby 
sold, assigned, confirmed, transferred and conveyed.

2
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Docket Number IS12.2334 US PSP

IN TESTIMONY WHEREOF. I have duly executed this Assignment on this day of

ilton Eslinger

Witnesses:

State of 0 ^1  ¿lW * p x A, 
County of u J  <LóWt .'V^4x>^

Date:
Ñame:
Notary Public

SEJCT Notary PubllO
State of Oklehom i

WASHINOTON OQUNW  
COMMI88ION IH10DOÍM6 

Comni. Exp. 03-11'Z014
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Docket Number IS12.2334 US PSP

Schedule A
“COMPANIES”

SCHLUMBERGER TECHNOLOGY CORPORATION
Corporation of: United States of America
Located at: 300 Schlumberger Drive, Sugar Land, Texas 77478 U.S.A.
Assignee for appiications in: United States of America

SCHLUMBERGER CANADA LIMITED
Corporation of: Cañada
Located at: 525-3rd Avenue S.W., Calgary, Alberta, Cañada T2P 0G4 
Assignee for appiications in: Cañada

SERVICES PETROLIERS SCHLUMBERGER
Corporation of: France
Located at: 42 rué Saint Dominique, 75007 Paris, France 
Assignee for appiications in: France

SCHLUMBERGER HOLDINGS LIMITED
Corporation of: British Virgin Islands
Located at: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, British Virgin Islands 
Assignee for appiications in: Japan, The Netherlands, United Kingdom

SCHLUMBERGER TECHNOLOGY B.V. ^
Corporation of: the Netherlands
Located at: Parkstraat 83-89,2514 JG The Mague, The Netherlands
Assignee for appiications in: Albania, Argentina, Australia, Austria, Azerbaijan, Brunei, Bulgaria, 
Chile, Colombia, Croatia, Cyprus, Czech Republic, Denmark, Egypt, Equatorial Guinea, Falkland 
Islands, Faroe Islands, Georgia, Germany, Greece, Greenland, Hungary, Indonesia, Ireland, Israel, 
Italy, Kazakhstan, Kenya, Korea, Kuwait, Lithuania, Madagascar, Malaysia, México, New Zealand, 
Norway, Ornan, Pakistan, Poland, Qatar, Romanía, Russia, Saudi Arabia, Slovakia, Slovenia, South 
Africa, Suriname, Switzerland, Tanzania, Thailand, Trinidad, Tunisia, Turkey, Turkmenistán, 
Uganda, Ukraine, Uruguay, Uzbekistán, Venezuela.

PRAD RESEARCH AND DEVELOPMENT LIMITED
Corporation of: British Virgin Islands
Located at: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, British Virgin 
Islands
Assignee for appiications in: Eurasia, Gulf Cooperation Council, and Countries not otherwise listed.

RECORDED: 08/19/2012

4

PATENT
REEL: 028809 FRAME: 0278



A 1932211

LOS ESTADOS UNIDOS DE AMERICA

A QUIEN PUEDA INTERESAR:

DEPARTAMENTO DE COMERCIO DE ESTADOS UNIDOS 

Oficina de Patentes y Marcas de los Estados Unidos.

16 de Octubre, 2013

LA PRESENTE ES PARA CERTIFICAR QUE EL ANEXO ES UNA COPIA VERDADERA 

DEL DOCUMENTO REGISTRADO EN EL ARCHIVO DE ESTA OFICINA EL 19 DE 

AGOSTO DE 2012:

Por la autoridad del 

Sub Secretario de Comercio para la 

Propiedad intelectual y el Director de la 

Oficina de Patentes y Marcas de los 

Estados Unidos.

- firmado - 

P. SWAIN 

Funcionario Certificador.
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I NATURALEZA DE LA CESIÓN: TRASPASO

INFORMACIÓN DEL CESIONARIO

Nombre Fecha de Ejecución

| David Milton Eslinger 08/16/2012
INFOMACION DE LA PARTE QUE LA RECIBE:

I Nombre: Schlumberger Technology Corporation
| Dirección: 300 Schlumberger Drive
I Ciudad: Sugar Land

Estado/País: TEXAS
I Código postal: 77478

NUMERO DE PROPIEDADES Total: 1

Tipo de Propiedad Número | Nombre de la Marca
Número de Solicitud 61678101

INFORMACIÓN DE CORRESPONDENCIA

Número de fax: 7136896372
Teléfono: 81427595321
Correo electrónico: kawashimal @exchanqe.sib.com

La correspondencia se enviará vía correo de EE.UU. cuando el intento de fax no sea satisfactorio.

Nombre del Corresponsal: Schlumberger - COE
Dirección Línea 1: WestemGeco 10001 Richmond Ave.
Dirección Línea 2: Habitación 3028
Dirección Línea 4:___________ Houston, TEXAS 77042_______________________

NÚMERO DE REGISTRO DEL ABOGADO: IS12.2334USPSP TRASPASO

NOMBRE DEL REMITENTE: Setsukok Kawashima

Total de Adjuntos: 4
Fuente= IS122334USPSP_20120819_Ass¡gnment#page1 .tif 
Fuente= IS122334USPSP_20120819_Assignment#page2.tif 
Fuente= IS122334USPSP_20120819_Assignment#page3.tif 
Fuente= IS122334USPSP_20120819_Assignment#page4.tif
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Número de Expediente: IS12.2334 US PSP

TRASPASO

CONSIDERANDO QUE, los inventores abajo firmantes, de aquí en adelante 
referidos como “Inventores” cada uno tiene su dirección como se muestra a 
continuación:

David Milton Eslinger un ciudadano de los Estados Unidos de América, con domicilio en 
15718 N 102nd E Avenue Collinsville OK 74021 USA;

Ha/han inventado ciertas nuevas y útiles mejoras en

Bomba con Carcasa Sumergible con Cavidades Selladas de Fuga

Como se describe y establece en la Solicitud de Patente Provisional de los Estados 
Unidos presentada el 1 de agosto de 2012, bajo el Número de Serie 61/678,101 
(Expediente Número IS12.2334 US PSP). Este traspaso es efectivo a partir del 1 de 
agosto de 2012.

Y CONSIDERANDO QUE, las “EMPRESAS” enumeradas en la Lista A, están 
interesadas en adquirir o confirmar su adquisición del entero derecho y título e interés en 
el mismo y dicha invención, invenciones o mejoras en y para cualquier o todas las 
patentes, ambas de los Estados Unidos y de todos los países extranjeros que se pueden 
obtener por lo tanto, como se indica en la Lista A;

AHORA, POR LO TANTO, PARA TODOS AQUELLOS A QUIENES PUEDA 
INTERESAR QUE SE SEPA QUE, los Inventores abajo firmantes, con otras 
consideraciones convenientes y valiosas, cuya recepción y suficiencia por la presente es 
reconocida, han vendido, traspasado, transferido y transmitido y por éste traspaso 
vende, traspasa, transfiere y transmite a dicha EMPRESAS y a sus sucesores, el entero 
derecho, titulo e interés a lo largo del mundo, en y para la invención, invenciones o 
mejoras anteriormente descritas o establecidas en dicha solicitud, en cualquier formato o 
materialización de los mismos, en y para dicha solicitud, en y para cualesquiera 
solicitudes presentadas en cualquier país extranjero con base en ello, incluido el derecho 
a presentar solicitudes extranjeras en virtud de las disposiciones de un convenio o 
tratado; en y para cualquier confirmación, divisional, en curso, en curso por partes o 
solicitud sustituta, la cual será presentada en dicha invención, invenciones o mejoras en 
los Estados Unidos o cualquier país extranjero sobre los mismos,

Página 1
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Número de Expediente: IS12.2334 US PSP

A TENER Y MANTENER la misma hasta el final del término o términos para las cuales 
las patentes y otorgamientos, tanto extranjeros como de los Estados Unidos, sean 
expedidos para dicha invención, invenciones o mejoras.

Y dichos Inventores por la presente, transmiten y garantizan que dichos Inventores 
tienen todo el derecho de transmitir el entero derecho, título e interés aquí asignado libre 
y claro de todas las licencias, cargas y gravámenes en lo absoluto, y que dichos 
Inventores no han ejecutado y no ejecutarán cualquier instrumento que se oponga en 
este acto.

Y dichos Inventores, en las condiciones anteriormente mencionadas, por la presente, 
transmiten y acuerdan con y para dichas EMPRESAS, sus sucesores y cesionarios, que 
cada Inventor, sus ejecutores, administradores o cualquier otro personal representativo, 
será y va a realizar todos los actos legales y todos los juramentos que correspondan, y a 
hacer, ejecutar y entregar cualquier o todos los instrumentos por escrito, y cualquier o 
todas las solicitudes adicionales, papeles, poderes, declaraciones juradas, traspasos, 
exenciones de responsabilidad y otros documentos, que para dichas EMPRESAS, sus 
sucesores y cesionarios, según la opinión del consejo, sean requeridas o necesarias en 
este o cualquier país extranjero, más eficazmente para asegurar y otorgar a dichas 
EMPRESAS, sus sucesores y cesionarios, el entero derecho, título e interés en y para 
dicha invención, invenciones o mejoras, solicitud o solicitudes, patentes, derechos, 
títulos, beneficios, privilegios y ventajas por la presente vendidas, traspasadas, 
confirmadas, transferidas y transmitidas.

Página 2
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Número de Expediente: IS12.2334 US PSP

EN TESTIMONIO DE LO CUAL, he debidamente ejecutado este Traspaso el día 16 de 
agosto de 2012.

- firmado - 

Nombre: Daniel Milton Eslinger

Testigos:

Estado de Oklahoma

Condado de Washington

Fecha: día 16 de agosto de 2012.

- firmado -

Nombre:
Notario Público:

Notario Público
Estado de Oklahoma

Sello SHARON DREA
CONDADO DE WASHINGTON

COMISION 04010159
Comisión expira 03-11-2014

Página 3
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Número de Expediente: IS12.2334 US PSP

Lista A

“EMPRESAS” 

SCHLUMBERGER TECHNOLOGY CORPORATION.
Empresa de: Estados Unidos de América.
Ubicada en: 300 Schlumberger Drive, Sugar Land, Texas 77478 U.S.A.
Cesionario para aplicaciones en: Estados Unidos de América.

SCHLUMBERGER CANADA LIMITED.
Empresa de: Canadá.
Ubicada en: 523-3rd Avenue S.W., Calgary, Alberta, Cañada T2P 0G4.
Cesionario para aplicaciones en: Canadá.

SERVICES PETROLIERS SCHLUMBERGER.
Empresa de: Francia.
Ubicada en: 42 rué Saint Dominique, 75007 Paris, Francia.
Cesionario para aplicaciones en: Francia.

SCHLUMBERGER HOLDINGS LIMITED.
Empresa de: Islas Vírgenes Británicas.
Ubicada en: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, Islas Vírgenes 
Británicas.
Cesionario para aplicaciones en: Japón, Países Bajos, Reino Unido.

SCHLUMBERGER TECHNOLOGY B.V.
Empresa de: Países Bajos.
Ubicada en: Parkstraat 83-89, 2514 JG The Mague, Países Bajos.
Cesionario para aplicaciones en: Albania, Argentina, Australia, Austria, Azerbaiyán,
Brunei, Bulgaria, Chile, Colombia, Croacia, Chipre, República Checa, Dinamarca, Egipto,
Guinea Ecuatorial, Islas Malvinas, Islas Feroe, Georgia, Alemania, Grecia, Groenlandia,
Hungría, Indonesia, Irlanda, Israel, Italia, Kazajstán, Kenya, Corea, Kuwait, Lituania, 
Madagascar, Malasia, México, Nueva Zelanda, Noruega, Omán, Pakistán, Polonia,
Qatar, Rumania, Rusia, Arabia Saudita, Eslovaquia, Eslovenia, Sudáfrica, Surinam,
Suiza, Tanzania, Tailandia, Trinidad, Túnez, Turquía, Turkmenistán, Uganda, Ucrania,
Uruguay, Uzbekistán, Venezuela.

PRAD RESEARCH AND DEVELOPMENT LIMITED
Empresa de: Islas Vírgenes Británicas.
Ubicada en: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, Islas Vírgenes 
Británicas.
Cesionario para aplicaciones en: Eurasia, Consejo de Cooperación del Golfo, y los 
países a no ser que se indique otra cosa.

Página 4
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United States Patent and Trademark Office

October 16, 2013
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RECORDS OF TH IS  O FFICE OF A DO CUM ENT RECORDED ON 
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Under Secretary of Commerce iok Intellec t 
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Docket Number IS12.2334 US NP

Assignment

WHEREAS, the undersigned inventors hereinafter referred to as the "Inventors" each said 
Inventor’s address being listed below:

David Milton Eslinger a citizen of the United States of America, residing at 15718 N I02nd ^  
E Avenue Collinsville OK 74021 USA;

Has/have invented certain new and useful improvements in

Submersible Pump Housing with Seal Bleed Ports

as described and set forth in a United States Provisional Patent Application filed on 
September 6, 2012 under Sería! Number 13/604628/(Docket No. IS 12.2334 US NP). This 
assignment is effective as of September 6,2012.

AND WHEREAS, the “COMPANIES", listed in Schedule A, are desirous of acquiring or 
confirming their acquisition of the entire right, title and interest in and to said invention, 
inventions or improvements, and in and to said application, and in and to any and all patents, 
both of the United States and of all foreign countries, that may be obtained therefore as 
outlined in Schedule A;

NOW, THEREFORE, TO ALL WHOM IT  MAY CONCERN, BE IT KNOWN, that the 
undersigned Inventors, for good and valuable considerations, the receipt and sufficiency of 
which hereby acknowledge, have sold, assigned, transferred and conveyed, and by this 
assignment do sell, assign, transfer and convey,jinto said_COMPANIES, their successors and 
assigns, the entire right, title and interestthroughout the world, in and to the above-described 
invention, inventions or improvements described or set forth in said application, in any form 
or embodiment thereof, and in and to said application, and in and to any appiications filed in 
any foreign country based thereon, including the right to file foreign appiications under the 
provisions of any convention or treaty; and in and to any confirmation, divisional, 
continuation, continuation-in-part, or substituto application which may be filed on said 
invention, inventions or improvements in the United States or in any foreign country; and in 
and to any and all patents, certificates, utility models, reissues, extensions, additions or 
confirmations thereof which may be granted in the United States or in any foreign country 
upon said invention, inventions or improvements,

TO HAVE AND TO HOLD the same to the full end of the term or terms for which any and 
all such United States and foreign patents and grants may be issued on said invention, 
inventions or improvements.

AND said Inventors do hereby authorize and request the issuing authority to issue any and all 
of said United States and foreign patents on said application or appiications to said 
COMPANIES, their successors and assigns, as the assignee of the entire right, title and 
interest in and to the same, for the solé use and benefit of said COMPANIES, their 
successors and assigns.

AND said Inventors do hereby covenant and warrant that said Inventors have full right to 
convey the entire right, title and interest herein assigned free and clear of all licenses,

i PATENT
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encumbrances and liens whatsoever, and that no said Inventors has executed and will execute 
any Instruments in conflict herewith.

AND said Inventors, for the conditions aforesaid, do hereby covenant and agree to and with 
the said COMPANIES, their successors and assigns, that each Inventor, his or her executors, 
administrators, or other personal representatives, shall and will do all lawful acts and things, 
make all rightful oaths, and make, execute and deliver any and all other Instruments in 
writing, and any and all further appiications, papers, powers, affidavits, assignments, 
disclaimers and other documents, which in the opinion of counsel for said COMPANIES, 
their successors and assigns, may be required or necessary in this or in any foreign country 
more effectually to secure to and vest in said COMPANIES, their successors and assigns, the 
entire right, title and interest in and to said invention, inventions or improvements, 
application or appiications, patents, rights, titles, benefits, privileges, and advantages hereby 
sold, assigned, confirmed, transferred and conveyed.

2 PATENT
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IN TESTIMONY WHEREOF, I have duly executed this Assignment on this day of
201J2».

Ñame: David Milton Eslinger

Witnesses:

State of ,
County of

Date: ^

SEAI Nolary Public 
State of Oklahoma 

JAY O. DYER  
WASHINGTON COUNTY 
COMMISSION *04010159 

Oomm. Exo. n -08-2Ql6

Public
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Schedule A
“COMPANIES”

SCHLUMBERGER TECHNOLOGY CORPORATION
Corporation of: United States of America
Located at: 300 Schlumberger Drive, Sugar Land, Texas 77478 U.S.A.
Assignee for appiications in: United States of America

SCHLUMBERGER CANADA LIMITED
Corporation of: Cañada
Located at: 525-3rd Avenue S.W., Calgary, Alberta, Cañada T2P 0G4 
Assignee for appiications in: Cañada

SERVICES PETROLIERS SCHLUMBERGER
Corporation of: France
Located at: 42 rué Saint Dominique, 75007 Paris, France 
Assignee for appiications in: France

SCHLUMBERGER HOLDINGS LIMITED
Corporation of: British Virgin Islands
Located at: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, British Virgin Islands 
Assignee for appiications in: Japan, The Netherlands, United Kingdom

SCHLUMBERGER TECHNOLOGY RV.
Corporation of: the Netherlands
Located at: Parkstraat 83-89,2514 JG The Hague, The Netherlands ^
Assignee for appiications in: Albania, Argentina, Australia, Austria, Azerbaijan, Brunei, Bulgaria, 
Chile, Colombia, Croatia, Cyprus, Czech Republic, Denmark, Egypt, Equatorial Guinea, Falkland 
Islands, Faroe Islands, Georgia, Germany, Greece, Greenland, Hungary, Indonesia, Ireland, Israel, 
italy, Kazakhstan, Kenya, Korea, Kuwait, Lithuania, Madagascar, Malaysia, México, New Zealand, 
Norway, Omán, Pakistan, Poland, Qatar, Romanía, Russia, Saudi Arabia, Slovakia, Slovenia, South 
Africa, Suriname, Switzerland, Tanzania, Thailand, Trinidad, Tunisia, Turkey, Turkmenistán, 
Uganda, Ukraine, Uruguay, Uzbekistán, Venezuela.

PRAD RESEARCH AND DEVELOPMENT LIMITED
Corporation of: British Virgin Islands
Located at: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, British Virgin 
Islands
Assignee for appiications in: Eurasia, Gulf Cooperation Council, and Countries not otherwise listed.

RECORDED: 11/12/2012
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REEL: 029283 FRAME: 0625



A 1932211

LOS ESTADOS UNIDOS DE AMERICA

A QUIEN PUEDA INTERESAR:

DEPARTAMENTO DE COMERCIO DE ESTADOS UNIDOS 

Oficina de Patentes y Marcas de los Estados Unidos.

16 de Octubre, 2013

LA PRESENTE ES PARA CERTIFICAR QUE EL ANEXO ES UNA COPIA VERDADERA 

DEL DOCUMENTO REGISTRADO EN EL ARCHIVO DE ESTA OFICINA EL 12 DE 

NOVIEMBRE DE 2012:

Por la autoridad del 

Sub Secretario de Comercio para la 

Propiedad Intelectual y el Director de la 

Oficina de Patentes y Marcas de los 

Estados Unidos.

- firmado - 

P. SWAIN 

Funcionario Certificador.
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Número de Expediente: IS12.2334 US NP

TRASPASO

CONSIDERANDO QUE, los inventores abajo firmantes, de aquí en adelante 
referidos como “Inventores” cada uno tiene su dirección como se muestra a 
continuación:

David Milton Eslinger un ciudadano de los Estados Unidos de América, con domicilio 
en 15718 N 102nd E Avenue Collinsville OK 74021 USA;

Ha/han inventado ciertas nuevas y útiles mejoras en

Bomba con Carcasa Sumergible con Puerto Sellado de Fuga

Como se describe y establece en la Solicitud de Patente Provisional de los Estados 
Unidos presentada el 6 de septiembre de 2012, bajo el Número de Serie 13/604628 
(Expediente Número IS12.2334 US NP). Este traspaso es efectivo a partir del 6 de 
septiembre de 2012.

Y CONSIDERANDO QUE, las “EMPRESAS” enumeradas en la Lista A, están 
interesadas en adquirir o confirmar su adquisición del entero derecho y título e interés en 
el mismo y dicha invención, invenciones o mejoras en y para cualquier o todas las 
patentes, ambas de los Estados Unidos y de todos los países extranjeros que se pueden 
obtener por lo tanto, como se indica en la Lista A;

AHORA, POR LO TANTO, PARA TODOS AQUELLOS A QUIENES PUEDA 
INTERESAR QUE SE SEPA QUE, los Inventores abajo firmantes, con otras 
consideraciones convenientes y valiosas, cuya recepción y suficiencia por la presente es 
reconocida, han vendido, traspasado, transferido y transmitido y por éste traspaso 
vende, traspasa, transfiere y transmite a dicha EMPRESAS y a sus sucesores, el entero 
derecho, titulo e interés a lo largo del mundo, en y para la invención, invenciones o 
mejoras anteriormente descritas o establecidas en dicha solicitud, en cualquier formato o 
materialización de los mismos, en y para dicha solicitud, en y para cualesquiera 
solicitudes presentadas en cualquier país extranjero con base en ello, incluido el derecho 
a presentar solicitudes extranjeras en virtud de las disposiciones de un convenio o 
tratado; en y para cualquier confirmación, divisional, en curso, en curso por partes o 
solicitud sustituta, la cual será presentada en dicha invención, invenciones o mejoras en 
los Estados Unidos o cualquier país extranjero sobre los mismos.

Página 1
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A TENER.Y MANTENER la misma hasta el final del término o términos para las cuales 
las patentes y otorgamientos, tanto extranjeros como de los Estados Unidos, sean 
expedidos para dicha invención, invenciones o mejoras.

Y dichos Inventores por la presente, transmiten y garantizan que dichos Inventores 
tienen todo el derecho de transmitir el entero derecho, título e interés aquí asignado libre 
y claro de todas las licencias, cargas y gravámenes en lo absoluto, y que dichos 
inventores no han ejecutado y no ejecutarán cualquier instrumento que se oponga en 
este acto.

Y dichos Inventores, en las condiciones anteriormente mencionadas, por la presente, 
transmiten y acuerdan con y para dichas EMPRESAS, sus sucesores y cesionarios, que 
cada Inventor, sus ejecutores, administradores o cualquier otro personal representativo, 
será y va a realizar todos los actos legales y todos los juramentos que correspondan, y a 
hacer, ejecutar y entregar cualquier o todos los instrumentos por escrito, y cualquier o 
todas las solicitudes adicionales, papeles, poderes, declaraciones juradas, traspasos, 
exenciones de responsabilidad y otros documentos, que para dichas EMPRESAS, sus 
sucesores y cesionarios, según la opinión del consejo, sean requeridas o necesarias en 
este o cualquier país extranjero, más eficazmente para asegurar y otorgar a dichas 
EMPRESAS, sus sucesores y cesionarios, el entero derecho, título e interés en y para 
dicha invención, invenciones o mejoras, solicitud o solicitudes, patentes, derechos, 
títulos, beneficios, privilegios y ventajas por la i presente vendidas, traspasadas, 
confirmadas, transferidas y transmitidas.
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EN TESTIMONIO DE LO CUAL, he debidamente ejecutado este Traspaso el día 8 de 
noviembre de 2012.

- firmado - 

Nombre: Daniel Milton Eslinger

Testigos:

Estado de

Condado de Washington

Fecha: día 8 de noviembre de 2012.

- firmado -

Nombre:
Notario Público:

Notario Público
Estado de Oklahoma

Sello JAY D. DYER
CONDADO DE WASHINGTON

COMISION _ 0 4 0 1 0159
Comisión expira 11-08-2016
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Lista A

“EMPRESAS" 

SCHLUMBERGER TECHNOLOGY CORPORATION.
Empresa de: Estados Unidos de América.
Ubicada en: 300 Schlumberger Orive, Sugar Land, Texas 77478 U.S.A.
Cesionario para aplicaciones en: Estados Unidos de América.

SCHLUMBERGER CANADA LIMITED.
Empresa de: Canadá.
Ubicada en: 523-3rd Avenue S.W., Calgary, Alberta, Cañada T2P 0G4.
Cesionario para aplicaciones en: Canadá.

SERVICES PETROLIERS SCHLUMBERGER.
Empresa de: Francia.
Ubicada en: 42 rué Saint Dominique, 75007 Paris, Francia.
Cesionario para aplicaciones en: Francia.

SCHLUMBERGER HOLDINGS LIMITED.
Empresa de: Islas Vírgenes Británicas.
Ubicada en: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tórtola, Islas Vírgenes 
Británicas.
Cesionario para aplicaciones en: Japón, Países Bajos, Reino Unido.

SCHLUMBERGER TECHNOLOGY B.V.
Empresa de: Países Bajos.
Ubicada en: Parkstraat 83-89, 2514 JG The Mague, Países Bajos.
Cesionario para aplicaciones en: Albania, Argentina, Australia, Austria, Azerbaiyán, 
Brunei, Bulgaria, Chile, Colombia, Croacia, Chipre, República Checa, Dinamarca, Egipto, 
Guinea Ecuatorial, Islas Malvinas, Islas Feroe, Georgia, Alemania, Grecia, Groenlandia, 
Hungría, Indonesia, Irlanda, Israel, Italia, Kazajstán, Kenya, Corea, Kuwait, Lituania, 
Madagascar, Malasia, México, Nueva Zelanda, Noruega, Omán, Pakistán, Polonia, 
Qatar, Rumania, Rusia, Arabia Saudita, Eslovaquia, Eslovenia, Sudáfrica, Surinam, 
Suiza, Tanzania, Tailandia, Trinidad, Túnez, Turquía, Turkmenistán, Uganda, Ucrania, 
Uruguay, Uzbekistán, Venezuela.

PRAD RESEARCH AND DEVELOPMENT LIMITED'
Empresa de: Islas Vírgenes Británicas.
Ubicada en: P.O. Box 71, Craigmuir Chambers, Road Town, 1110 Tortola, Islas Vírgenes 
Británicas.
Cesionario para aplicaciones en: Eurasia, Consejo de Cooperación del Golfó, y los 
países a no ser que se indique otra cosa.
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B aker &  M cK enzIe  S.A .S.
NIT: 900.532.339-9

Av. 82 No. 10-62 6th Floor
Bogotá
Colombia

Tel: +57  1 634 1500  
Fax: +57 1 376  2211 
www.bakermckenzie.com

POWER OF ATTORNEY
The undersigned.

S chlum berger T echnology B.V.

locatcd at

P arkstraat 83-89, 2514 JG  The Mague, The  
Netherlands

declares that it hcrcby grants to

A l v a r o  c o r r e a -o r d o ñ e z  andvor
R IC A R D O  M E T K E  M E N D E Z  and/or JU A N  PA B LO  
C O N C H A -D E L G A D O

PODER
La abajo firmada,

S chlum berger T echnology B.V.

domiciliada en

Parkstraat 83-89, 2514 JG  The Mague, 
H olanda

declara por el presente que otorga a

A l v a r o  c o r r e a -o r d ó ñ e z  y/o r i c a r d o  m e t k e  
M É N D E Z  y/o JU AN PA BLO  C O N C H A -D E L G A D O

o f the firm Baker &  McKenzie S.A.S. mcmhers o f Baker &  
McKenzie, domicilcd at Av. 82 No. 10-62, 6'h floor, o f Bogotá 
D.C., Colombia, ful! and sufficient power o f attomey to pursue 
before the competent authorities the following matters:

Tradem ark rcgistrations and renováis; deposit and 
registration of commercial ñames and commcrcial ensigns; 
registration and renewal o f domain ñames; Prosecution and 
obtaínment of patents, utility models, industrial designs, 
integrated circuits layout-designs and vegetal varíctíes; 
recordáis o f mergers, changes of ñame, assignments, 
changes of domicile and address; security tnterests; iiens 
and other acts that affect or lim it the mentloned industrial 
property ríghts; filing and prosecution of oppositions; 
recordal o f license of use agreements; filing and prosecution 
of cancellation actions, annulment actions, annulment and 
reinstatement of right action, and all judicial actions 
available for the prosecution of proceedings related to 
intellectual property matters, unfair compctitlon, and 
protection of consumers relating to:

Columbian Patent Application No.: 13183118 
Entitlcd: S U B M E R S IB L E  P U M P  H O U S IN C  W IT H  SEAL  

BLE E D  PORTS

to which end it empowers them to file requests, petitions and 
Jawsuits, appeals and objections, pay faxes, receive. incJuding 
faculties to cnter into settlernent agreements, conciliations and 
transactions, abandon applications and renounce ríghts and, in 
general, to take all the actions before the competent authorities 
in order to duly protect our intellectual property. To the said 
mandatories sufficient power is granted hereby to receive 
notifications for and on behalf o f  the Company, to confer 
powers on those who are to represent the Company judicially 
and extrajudicially, to answer in court in thematter o f all claims 
and demands that may be presented in connection with the 
marks and other intellectual property rights, and to do 
everything that may be required before administrativo or 
judicial officers o f any class to comply this power, giving them 
líkewise faculty to substitute these presents and revokc such 
substitutions i f  necessary.

Done and subscribed in Sugar Land, TX ,
USA

\  dayof October of2013On the

M yron Stout, Attorney-in-Fact 

Signatura of the person Issuing the Pow er

de la firma Baker &  McKenzie S.A.S., miembros de Baker &  
McKenzie, domiciliada en la Av. 82 No. 10-62 Piso 6 en Bogotá D.C., 
Colombia, poder especial amplio y  suficiente, para adelantar ante las 
autoridades competentes los siguientes asuntos:

Registro y renovación de marcas;, depósito y registro de nombres 
comerciales y enseñas comerciales; registro y renovación de 
nombres de dominio; trámite y obtención de solicitudes de patentes 
de invención, modelos de utilidad, diseños industriales, esquemas 
de trazado de circuitos integrados y variedades vegetales; 
inscripción de fusiones, cambios de nombre, traspasos, cambios de 
domicilio y de dirección; inscripción de contratos de prenda, 
embargos y otros actos que afecten o limiten los mencionados 
derechos de propiedad industrial; presentación y tramitación de 
oposiciones; inscripción de licencias de uso; presentación y 
tramitación de acciones de cancelación; acciones de nulidad, 
acciones de nulidad y restablecimiento del derecho y demás 
acciones judiciales, relacionadas con procesos de propiedad 
industria l, competencia desleal y protección al consumidor.

5>oV LV Vuü ¿e C oV or^V i CXOU N '-

eco Vos áz. ^ ° r_§̂  cíevse
a cuyo efecto los faculta para presentar solicitudes, peticiones y 
demandas, interponer recursos, reclamos, pagar impuestos y tasas, 
recibir, transigir y  desistir, incluyendo facultades para entrar en 
acuerdos amigables, conciliaciones y transacciones, abandonar 
solicitudes y  renunciar a derechos, y en general, a dar ante las 
autoridades competentes todos los pasos necesarios para la debida 
protección de nuestra propiedad industrial. Asimismo se concede a los 
expresados mandatarios poder suficiente para recibir notificaciones a 
nombre de la compañía, otorgar poderes a quienes vayan a representar 
a la compañía judicial y extrajudicialmente, responder enjuicio a todas 
las reclamaciones o demandas que por motivo de marcas y  otros 
derechos de propiedad industrial se presentaren y hacer cuanto fiiere 
necesario ante las autoridades administrativas o judiciales de cualquier 
orden para el cumplimiento de este mandato, dándoles igualmente 
facultad para susrimir el presente poder y en caso necesario, revocar 
dichas sustituciones.

Dado y firmado en

A  los "Y días del mes de de 20 l  3

Firma de la persona que firm a el Poder
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UNITED STATES DEPARTMENT OF COM MERCE  

United States Patent and Trademark Office

October 11, 2013

THIS IS TO CERTIFY TH AT ANNEXED HERETO IS A TRUE COPY FROM  

THE RECORDS OF THE UN ITED STATES PATENT AND TRADEM ARK  

OFFICE OF THOSE PAPERS OF THE B E LO W ID E N TIF IE D  PATENT 

APPLICATION TH A T M ET THE REQUIREM ENTS TO BE GRANTED A 

F IL IN G  DATE UNDER 35 USC 111.
i

APPLICATION NUMBER: 13/604,628 
F IL IN G  DATE: September 06, 2012

THE COUNTRY CODE AND NUMBER OF YOUR PR IO R ITY  

APPLICATION, TO BE USED FOR F IL IN G  ABROAD UNDER THE PARIS 

CONVENTION, IS US13/604,628

i f n

By Authority of the
Under Secretary of Commerce for Intellectual Property 
and Director of the United States Patent and Trademark Office

T. LAW RENCE 
Certifying Officer
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SUBMERSIBLE PUMP HOUSING WITH SEAL BLEED PORTS

RELATED APPLICATIONS

[0001] This patent application claims the benefit of priority to U.S. 

Provisional Patent No. 61/678,101 to Eslinger, filed August 1, 2012 and 

entitled, “Submersible Pump Housing With Seal Bleed Holes,” which is 

incorporated herein by reference in its entirety.

BACKGROUND

[0002] An electric submersible pump (ESP) is often used in well 

settings to artificially lift subsurface resources such as hydrocarbons and 

water to the Earth’s surface. Conventionally, the máximum pressure 

rating of a given ESP housing is limited by the stresses in the threaded 

end portion of the ESP housing. In a conventional centrifugal pump 

housing (diffuser), for example, the housing is sealed at the head and at 

the base with an O-ring seal located at the end of the housing and 

outboard of the end threads. Conventional arrangement of the end seáis 

in an ESP causes the circumferential or hoop stresses of the housing in 

the threaded región to be the sum of the hoop stresses due to the thread 

radial torces resulting from axial loads on the thread flank angle, and the 

infernal pressure differential from inside to outside the housing. The sum 

of these hoop stresses determines the máximum pressure rating of a 

conventional housing. Some conventional ESP housings have end seáis 

both inboard and outboard of the threaded ends of the conventional 

housings. However, there is no fluid path from inside to outside the 

housing between these two seáis. Thus, this conventional arrangement 

can trap the high internal pressure between the two seáis and render the 

conventional inboard seal ineffective.
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SUMMARY

A submersible pump housing with seal bleed ports is described. In 

an implementation, the submersible pump housing indudes a housing, 

an interior compartment of the housing for fluid at high thrust pressure, a 

threaded end región of the housing, an inboard end seal to seal off the 

threaded end región from the interior compartment; and at least one 

bleed hole or port outboard of the end seal for allowing leakage of fluid 

from the interior compartment past the end seal to escape radially 

through the housing. An example centrifugal pump housing may include 

a diffuser for directing high thrust fluid accelerated by an impeller, an end 

seal inboard of each threaded end of the centrifugal pump housing, and 

at least one leak port outboard of each end seal to relieve a fluid seeping 

from inside the centrifugal pump housing past each end seal. An 

example method indudes locating an end seal inboard of a threaded 

portion of a centrifugal pump housing to seal internal pressure from the 

threaded portion, and locating a radial bleed port outboard of the end 

seal to relieve pressure of seepage past the end seal. This summary 

section is not intended to give a ful! description of submersible pump 

housings with seal bleed ports. A detailed description with example 

embodiments follows.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Fíg. 1 is a diagram of an example electric submersible pump

(ESP) section with inboard end seáis and seal bleed ports.

[0004] Fig. 2 is a diagram of a second example ESP section with

inboard end seáis and seal bleed ports.

[0005] Fig. 3 is a diagram of an example ESP section with inboard

end seáis, seal bleed ports, and a lockplate protector.

[0006] Fig. 4 is a flow diagram of an example method of increasing

the pressure rating of a submersible pump housing.
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DETAILED DESCRIPTION

[0007] This disclosure describes submersible pump housings with 

seal bleed ports. Features, systems, and methods associated with 

submersible pump housings with seal bleed ports represent possible 

implementations and are included for illustration purposes and should not 

be construed as limiting. Moreover, it will be understood that different 

implementations can include all or different subsets of aspects described 

below. Furthermore, the aspects described below may be included in 

any order, and numbers and/or letters placed before various aspects are 

done for ease of reading and in no way imply an order, or level of 

importance to their associated aspects.

[0008] Fig. 1 shows a section of an example electric submersible 

pump (ESP) 100 of the centrifugal type. The illustrated section shows a 

base-end portion of the centrifugal ESP 100. An impeller región 102 

inside the pump housing generates high thrust pressure as the impeller 

aooelerates fluid radially outward and axially upward, or toward a 

wellhead of an ESP installation. At the periphery of the pump housing, 

the fluid in the interior high pressure compartment 104 that indudes the 

impeller región 102 extends to a location at which the end seal 106 is 

situated to seal off the high thrust pressure and highly mobilized fluid 

from flowing out to the exterior of the pump housing or from flowing out to 

the next component in a stack of components.

[0009] In the example centrifugal ESP 100 with seal bleed ports 

108, the end seáis 106 are inboard of the threaded end regions 110 of 

the pump housing in order to contain the high pressure compartment 104 

and prevent the threaded end región 110 from partidpating in the interior 

high pressure compartment(s) of the ESP 100. This arrangement of 

having the end seáis 106 inboard of the threads 110 inoreases the
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máximum pressure rating of the pump housing, because the threaded 

end regions 110 of conventional pumps are subject to increased stresses 

over the non-threaded regions of conventional pump housings when 

subjected to interior pump pressures. In Fig. 1, the bleed ports 108 or 

vent ports are located just outboard of the end seal 106 to provide a leak 

path for fluid that seeps or blows by the end seal 106. The terms “port” 

and “hole” as used herein, are used representatively to mean a fluid path, 

passageway, port, hole, lumen, channel, vent, etc., enabling the 

movement of fluid from one location to another. The vent ports do not 

have to be “holes,” such as a round, straight passages as drilled by a bit. 

For example, the term bleed ports 108 can mean a vent passage that is a 

milled castellation(s) in the end face of either the housing or end cap 

(base or head).

[0010] In an implementation, the vent passage, leak path, or seal 

bleed ports 112 may be located outboard ofthe threaded end región 110, 

instead of just outboard ofthe end seal 106 as seal bleed ports 108 are. 

Locating the bleed ports 112 outboard ofthe threads 110 utilizas the threads 

110 to dissipate leakage fluid pressure and minimize jetting velocity of fluid that 
has escaped the end seal 106.

[0011] The term “outboard” or “outboard of’ as used herein, means 

“outside” or “on the other side o f  a designated feature that is closer to, or 

more “inboard,” to the pump’s high thrust pressure compartments or to 

the fluids being accelerated by the pump. Correspondingly, “inboard,” as 

used herein, means “inside of,” in first contact with, or in closer contact 

with the high thrust pressure generated by the pump than a designated 

feature that is therefore more “outboard.”

[0012] Fig. 2 shows an example centrifugal ESP 200 with cutaway 

housing 202. The illustrated section shows a head-end portion of the 

example centrifugal ESP 200. The example centrifugal ESP 200 

indudes one or more impeller regions 204 in a high thrust pressure
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compartment. An end seal 206 is positioned inboard of one or more fluid 

bleed ports 208. The end seal 206 is aiso positioned inboard of a 

threaded end región 210. The illustrated bleed ports 208 are radially- 

directed to form a leak path from outboard of the end seal 206 to the 

exterior of the housing 202. In this manner, an internal pressure 

differential caused by the pumping action of the example centrifugal ESP 

200 is sealed off from the end threads 210, and the hoop stresses in the 

same threaded región 210 are significantly reduced to enable a higher 

máximum pressure rating for the overall housing 202 of the example 

centrifugal ESP 200. Any fluid leakage that does seep past the end seal 

206 on account of the high pressure that is inboard of the end seal 206 is 

allowed to escape the housing 202 without building up at the threaded 

región 210.

[0013] The bleed ports 208 form a leak path that is situated from 

inside to outside the housing 202 just outboard of the end seal 206. The 

leak path can be implemented so that a very small leakage of fluid past 

the end seal 206 does not pressure the space or volume that may exist 

between the end seal 206 and the contact face between the head (or the 

base) and the centrifugal pump housing 202. If this volume is pressured, 

then the same undesired stress state that exists in conventional housings 

occurs. In an implementation, the leak path can be created by drilling 

small radial holes in the housing 202 just downstream (outboard) of the 

end seal(s) 206. In an implementation, the seal bleed ports 214 may be 

located to form a leak path outboard of the threaded end región 210, 

instead of just outboard of the end seal 206 as seal bleed ports 208 are. 

Locating the bleed ports 214 outboard ofthe threads 210 utilizas tha threads 

210 to dissipata leakage fluid pressure and minimiza jetting velocity of fluid that 

has escapad the end seal 206. The head-end of compression ring (CR)
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style pumps also requires a bleed path, such as port 212, for weepage 

that may occur past the compression ring-to-head seal.

[0014] Fig. 3 shows a centrifugal pump housing 302 with inboard 

seal 306, bleed port 308, and an example housing lockplate protector 

310. The lockplate protector 310 covering the bleed port 308 shown in 

Fig. 3 can be used to protect the well casing from any damage due to 

fluid leaking from the radial bleed port 308 in the housing 302. The 

lockplate protector 310 can be a standard lockplate except that the 

housing-facing side of the lockplate can be stepped to allow bleed fluid to 

be deflected axially along the housing 302 rather radially toward the bore 

ofthe well casing.

[0015] In an implementation, an example submersible pump 

indudes a housing, an interior compartment of the housing for fluid at 

high thrust pressure, a threaded end región of the housing, an inboard 

end seal to seal off the threaded end región from the interior 

compartment, and at least one bleed port or hole outboard of the end 

seal for allowing leakage of fluid from the interior compartment past the 

end seal to escape radially from the end seal through the housing.

[0016] The example submersible pump may comprise a centrifugal 

electric submersible pump (ESP) for the oil and gas industries. The 

housing may comprise a diffuser of the centrifugal ESP. The inboard end 

seal protects the threads to increase the pressure rating of the housing. 

The at least one bleed port can relieve a pressure between the end seal 

and a contact face between the submersible pump housing and a head 

or a base connecting to the submersible pump.

[0017] A lockplate protector over the bleed port can protect a well 

casing from the leakage of fluid from the interior compartment past the 

end seal. The lockplate protector can be stepped to deflect fluid axially 

along the housing instead of radially toward a bore of the well casing.
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[0018] When the submersible pump is a compression ring (CR) 

style pump, a leak port can be used for weepage past a compression 

ring-to-head seal.

[0019] A centrifugal ESP may operate at temperatures of up to 

approximately 149 degree Celsius and pressures of up to approximately

6,000 pounds per square inch or approximately 41 megapascals in a 

downhole environment of up to approximately 12,000 feet or 3.7 

kilometers deep. The centrifugal ESP can use up to approximately 1000 

horsepower or 750 kilowatts of power and has a speed of rotation of a 

rotor of up to approximately 4000 revolutions per minute. Even in such 

harsh conditions, the end seal protects the threaded end región from the 

fluid at high thrust pressure in the interior compartment of the centrifugal 

ESP.

[0020] In an implementation, a centrifugal pump housing indudes a 

diffuser for directing high thrust fluid accelerated by an impeller, an end 

seal inboard of each threaded end of the centrifugal pump housing, and 

at least one leak port outboard of each end seal to relieve a fluid seeping 

from inside the centrifugal pump housing past each end seal. Each leak 

port can relieve a pressure between a respective end seal and a contact 

face between the centrifugal pump housing and a head or a base.

[0021] A lockplate protector can be used over the leak port. The 

lockplate protector protects the well casing from a fluid leaking from the 

leak port. The lockplate protector can be stepped to deflect fluid axially 

along the centrifugal pump housing instead of allowing the fluid to escape 

radially toward a bore of the well casing.

Example Method

[0022] Fig. 4 shows an example method 400 of increasing the 

pressure rating of a submersible pump housing. In an implementation,
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the submersible pump can be a centrifugal ESP. In the flow diagram, 

operations are shown in individual blocks.

[0023] At block 402, an end seal is located inboard of the threaded 

portion of a submersible pump housing to seal internal pressure from the 

threaded portion.

[0024] At block 404, radial bleed ports are located outboard of the 

end seal to relieve pressure of small blow-by or seepage past the end 

seal.

[0025] The example method enables an internal pressure 

differential of the submersible pump to be sealed from the end threads, 

and the hoop stresses in the threaded región of the housing to be 

significantly reduced, achieving a higher pressure rating for the example 

submersible pump housing.

Conclusión

[0026] Although only a few example embodiments have been 

described in detall above, those skilled in the art will readily appreciate 

that many modifications are possible in the example embodiments 

without materially departing from the subject matter. Accordingly, all such 

modifications are intended to be included within the scope of this 

disclosure as defined in the following claims. In the claims, means-plus- 

function clauses are intended to cover the structures described herein as 

performing the recited function and not only structural equivalents, but 

also equivalent structures. It is the express intention of the applicant not 

to invoke 35 U.S.C. § 112, paragraph 6 for any limitations of any of the 

claims herein, except for those in which the claim expressly uses the 

words ‘means for’ together with an associated function.
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CLAIMS

1. A submersible pump, comprising:

a housing;

an interior compartment of the housing for fluid at high thrust 

pressure;

a threaded end región ofthe housing;

an inboard end seal to seal off the threaded end región from the 

interior compartment; and

at least one vent passage outboard of the end seal for allowing 

leakage of fluid from the interior compartment past the end seal to 

escape through the housing.

2. The submersible pump of claim 1, wherein the submersible 

pump comprises a centrifugal electric submersible pump (ESP) for the oil 

and gas industries.

3. The submersible pump of claim 1, wherein the housing 

comprises a diffuser of a centrifugal ESP.

4. The submersible pump of claim 1, wherein the inboard end 

seal inoreases the pressure rating ofthe housing.

5. The submersible pump of claim 1, wherein the at least one 

vent passage relieves a pressure between the end seal and a contact 

face between the submersible pump housing and a head or a base 

connecting to the submersible pump.
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6. The submersible pump of claim 1, wherein the vent passage 

is located outboard of the threaded end región to dissipate a leakage fluid 

pressure and to minimize a jetting velocity of the leakage of fluid that has 

escaped the inboard end seal.

7. The submersible pump of claim 1, wherein the vent passage 

comprises one of a fluid path, port, hole, lumen, channel, vent, 

passageway, or milled castellation(s) in an end face of either the housing, 

a base end cap, or a head end cap enabling a movement ofthe fluid from 

one location to another location.

8. The submersible pump of claim 1, further comprising a 

lockplate protector over the vent passage to protect a well casing from 

the leakage of fluid from the interior compartment past the end seal.

9. The submersible pump of claim 8, wherein the lockplate 

protector is stepped to deflect fluid axially along the housing instead of 

radially toward a bore ofthe well casing.

10. The submersible pump of claim 1, wherein the submersible 

pump comprises a compression ring (CR) style pump; and

further comprising a leak port for weepage past a compression 

ring-to-head seal.

11. The submersible pump of claim 1, wherein the submersible 

pump comprises a centrifugal ESP operating at a temperature of up to 

approximately 149 degree Celsius and a pressure of up to approximately

6,000 pounds per square inch or approximately 41 megapascals in a 

downhole environment of up to approximately 12,000 feet or 3.7 

kilometers deep;
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wherein the centrifugal ESP uses up to approximately 1000 

horsepower or 750 kilowatts of power and has a speed of rotation of a 

rotor of up to approximately 4000 revolutions per minute; and

wherein the end seal protects the threaded end región from the 

fluid at high thrust pressure in the interior compartment.

12. A centrifugal pump housing, comprising:

a diffuser for directing high thrust fluid accelerated by an impeller;

an end seal inboard of each threaded end of the centrifugal pump 

housing; and

at least one leak port outboard of each end seal to relieve a fluid 

seeping from inside the centrifugal pump housing past each end seal.

13. The centrifugal pump housing of claim 12, wherein the at 

least one leak port relieves a pressure between the end seal and a 

contact face between the centrifugal pump housing and a head or a 

base.

14. The centrifugal pump housing of claim 12, wherein the at 

least one leak port is located outboard of the threaded end to dissipate a 

leakage fluid pressure and to minimize a jetting velocity of a fluid leakage that 
has escaped the end seal.

15. The centrifugal pump housing of claim 12, wherein the at 

least one leak port comprises one of a fluid path, hole, lumen, channel, 

vent, passageway, or milled castellation(s) in an end face of either the 

diffuser, a base end cap, or a head end cap enabling a movement of the 

fluid from one location to another location.
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16. The centrifugal pump housing of claim 12, further

comprising a lockplate protector over the leak port.

17. The centrifugal pump housing of claim 16, wherein the

lockplate protector protects a well casing from a fluid leaking from the

leak port.

18. The centrifugal pump housing of claim 16, wherein the

lockplate protector is stepped to deflect fluid axially along the centrifugal 

pump housing instead of radially toward a bore of the well casing.

19. A method, comprising:

locating an end seal inboard of a threaded portion of a centrifugal 

pump housing to seal internal pressure from the threaded portion; and

locating a vent passage outboard of the end seal to relieve 

pressure of seepage past the end seal.

20. The method of claim 19, wherein each end seal is located 

between a pressurized internal fluid and a respective threaded portion of 

the centrifugal pump housing.
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SUBMERSIBLE PUMP HOUSING WITH SEAL BLEED PORTS

ABSTRACT

A submersible pump housing with seal bleed ports is provided. In 

an implementation, a pump housing for electric submersible pumps 

(ESPs), such as a centrifugal ESP, has end seáis that are located inside 

or further inboard toward the high thrust pressure generated by the 

pump, than the threaded ends of the pump housing. The inboard seáis 

contain and seal off the pump pressure and spare the threaded regions 

that are more pressure-vulnerable from the pump’s high pressure interior, 

thereby increasing the pressure rating of the entire housing. Leak ports 

or bleed ports are provided further outboard of the end seáis to relieve 

fluid seeping from inside the submersible pump housing past each end 

seal. A píate may be added to direct small amounts of fluid escaping 

from the end seáis away from the wellbore casing in which an ESP is 

situated.
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Una bomba comprenda
Unaoaroasa^
Un oompa^miontointenór de la oaroasa para f^idosoon alta presión de 
empujen ^
Una región de extremo oonrosoa de la oaroasa^
Un sello de extremo interior para sellar la región de extremo oonrosoa 
desde el compartimiento interiora
Al menos un pasaje de ventilación exterior del sello de extremo para 
p e rm itir la s  de fluido desde el compartimiento interior pasando por el 
sello de extremo para escapar por la carcasa.

2 La bomba sumergible déla rei^indicación^en donde la bomba 
sumergible comprende una bomba centrifuga eléctrica sumergible (ESP) 
para las industrias de ^asypetróleo.

3 La bomba sumergible d^ la reivindicación^en donde la carcasa 
comprende un difusor de una ESP centrifuga

4. La bomba sumergible de la reivindicación1,en donde el sello de 
extremo interno incrementa el valor de presión de la carcasa.

5. La bomba sumergible de la reivindicación1,en donde el al menos un 
pasaje de ventilación alivia una presión entre el sello de e^tremoyuna 
cara de contacto entre la carcasa de la bomba sumer^ibleyuna cabera 
obase^ue se conectaala bomba sumergible.

6. La bomba sumergible de la reivindicación1,en donde el pasaje de 
ventilación está localizado al exterior de la región de extremo con rosca 
para disipar una presión de fu^a de fluidoypara minimizar una 
velocidad de chorro de l^fu^a de fluido ^ue se escapa por el sello de 
extremo interno.

7. La bomba sumergible de la reivindicación6,en donde el pasaje de 
ventilación comprende uno entre un camino, puerta, agujero, lumen, 
canal,ventilación,pasaje,oencastillado molido del fluido en una cara 
extremo de la carcasa,tapa de extremo de base,otapa de extremo de 
cabera lo ^ue le permiteal fluido moversedesde un sitioaotro sitio.

8. La bomba sumergible de la reivindicación^,en donde esta comprende 
adicionalmente un protector de placa de fijación sobre el pasaje de



fO

ventilación para proteger un revestimiento’del pozo contra fugas de 
fluido desde el compartimiento interior pasando el sello de extremo.

9. La bomba sumergible de la reivindicación 8, en donde el protector de 
placa de fijación es escalonado para desviar al fluido axialmente a lo 
largo de la carcasa en vez de radialmente hacia un agujero del 
revestimiento del pozo.

10. La bomba sumergible de la reivindicación 1, en donde la bomba 
sumergible comprende una bomba estilo anillo de compresión (CR); y

Comprende además uria puerta de fuga para fugas pequeñas que pasen 
por un sello de compresión entre anillo y cabeza.

11. La bomba sumergible de la reivindicación 1, en donde la bomba 
sumergible comprende una ESP centrífuga que opera a una temperatura 
de hasta aproximadamente 149 grados Celsius y a una presión de hasta 
aproximadamente 6000 libras por pulgada cuadrada o aproximadamente 
41 megapascales en un ambiente dentro del pozo de hasta 12000 pies o
3.7 kilómetros de profundidad;
En donde la ESP centrífuga usa hasta aproximadamente 1000 caballos 
de fuerza o 750 kilovatios de potencia y tiene una velocidad de rotación 
de un rotor de hasta aproximadamente 4000 revoluciones por minuto; y 
En donde el sello de extremo protege la región de extremo con rosca 
contra el fluido a alta presión de empuje en el compartimiento interior.

12. Una carcasa para bomba centrífuga, comprende:

Un difusor para dirigir al fluido con alta presión de empuje acelerado por 
un impulsor;

Un sello de extremo interno de cada extremo con rosca de la carcasa de 
la bomba centrífuga; y

Al menos una puerta de fuga exterior de cada sello de extremo para 
aliviar un fluido que se filtra desde el interior de la carcasa de la bomba
centrífuga por cada sello de extremo. ¡

!
13. La carcasa para bomba centrífuga de la reivindicación 12, en donde el al 

menos una puerta de fuga alivia una presión entre el sello de extremo y 
una cara de contacto entre la carcasa para bomba centrífuga y una 
cabeza o una base.

i
i



oaroasa para bomba 12, en
menos una puerta de fuga está localizada ai extenor del e te rno  oon 
rosca para disipar una presión de tuga de tiuidoypara minimizar una 
velocidad de chorro de una tuga de tiuido que ba pasado por eiseiio de 
extremo. ^

15.La carcasa para bomba centrifuga de ia reivindicación 12, en donde ei ai 
menos una puerta de tuga comprende uno entre un camino, puerta, 
agujero, iúmen,canai,ventilación,pasaje,oencastiiiadomoiidodei 
tiuido en una cara extremo dei difusor, una tapa de extremo de base, o 
una tapa de extremo de cabeza io que ie permite ai fiuido moverse 
desde un sitioaotro sitios

16 La carcasa para bomba centrifuga de ia reivindicación 12, comprende 
además un protector de piaca de fijación sobre ia puerta de fuga.

I^.La carcasa para bomba centrifuga de ia reivindicación 16, en donde ei 
protector de piaca de fijación protege un revestimiento de pozo de una 
fuga de fiuido desde ia puerta de fugas.

I^.La carcasa para bomba centrifuga de ia reivindicación 16, en donde ei 
protector de piaca de fijación es escalonado para desviar ei fiuido 
axiaimenteaioiargo de ia carcasa para bomba centrifuga en vez de 
radiaimente hacia un agujero dei revestimiento de pozo.

19.Un método comprende:

Localizar un seiio de extremo interno de una porción con rosca de 
una carcasa para bomba centrifuga para seiiaria presión interna desde 
ia porción con roscad

Localizar un pasaje de ventilación externo ai seiio de extremo 
para aiiviaria presión de fiitración por eiseiio de extremo

20. El método de la reivindicación 19, en donde cada sello de extremo está 
localizado entre un fluido interno presurizado y una porción con rosca 
respectiva de la carcasa, para bomba centrífuga.
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SUBMERSIBLE PUMP HOUSING WITH SEAL BLEED HOLES

BACKGROUND

[0001] An electric submersible pump (ESP) is often used in well 

settings to artlficially lift subsurface resources such as hydrocarbons and 

water to the Earth’s surface. Conventionally, the máximum pressure 

rating of a given ESP housing is limited by the stresses in the threaded 

end portion of the ESP housing. In a conventional centrifuga! pump 

housing (diffuser), for example, the housing is sealed at the head and at 

the base with an O-ring sea! located at the end of the housing and 

outboard of the end threads. Conventional arrangement of the end seals 

in an ESP causes the circumferential or hoop stresses of the housing in 

the threaded región to be the sum of the hoop stresses due to the thread 

radial forces resulting from axial loads on the thread flank angle, and the 

interna! pressure differential from inside to outside the housing. The sum 

of these hoop stresses determines the máximum pressure rating of a 

conventional housing. Some conventional ESP housings have end seals 

both inboard and outboard of the threaded ends of the conventional 

housings. However, there is no fluid path from inside to outside the 

housing between these two seals. Thus, this conventional arrangement 

can trap the high internal pressure between the two seals and render the 

conventional inboard seal ineffective.

1
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SUMMARY

A submersible pump housing with seal bleed holes is described. In 

an implementation, the submersible pump housing includes a housing, 

an interior compartment of the housing for fluid at high thrust pressure, a 

threaded end región of the housing, an inboard end seal to seal off the 

threaded end región from the interior compartment; and at least one 

bleed hole outboard of the end seal for allowing leakage of fluid from the 

interior compartment past the end seal to escape radially through the 

housing. An example centrifuga! pump housing may include a diffuser for 

directing high thrust fluid accelerated by an ¡mpeller, an end seal inboard 

of each threaded end of the centrifugal pump housing, and at least one 

leak port outboard of each end seal to relieve a fluid seeping from inside 

the centrifugal pump housing past each end seal. An example method 

includes locating an end seal inboard of a threaded portion of a 

centrifugal pump housing to seal internal pressure from the threaded 

portion, and locating a radial bleed hole outboard of the end seal to 

relieve pressure of seepage past the end seal. This summary section is 

not intended to give a full description of submersible pump housings with 

seal bleed holes. A detailed description with example embodiments 

follows.

2
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BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Fig. 1 is a diagram of an example electric submersible pump

(ESP) section with inboard end seals and seal bleed holes.

[0003] Fig. 2 is a diagram of a second example ESP section with

inboard end seals and seal bleed holes.

[0004] Fig. 3 is a diagram of an example ESP section with inboard

end seals, seal bleed holes, and a lockplate protector.

[0005] Fig. 4 is a flow diagram of an example method of increasing

the pressure rating of a submersible pump housing.

3

Copy provided by USPTO from the IFW Image Database on 10/08/2013



DETAILED DESCRIPTION

[0006] This disdosure describes submersible pump housings with 

seal bleed holes. Features, systems, and methods associated with 

submersible pump housings with seal bleed holes represent possibie 

implementations and are included for iliustration purposes and should not 

be construed as limiting. Moreover, it will be understood that different 

implementations can include all or different subsets of aspects described 

below. Furthermore, the aspects described below may be included ¡n 

any order, and numbers and/or letters placed before various aspects are 

done for ease of reading and in no way imply an order, or level of 

importance to their associated aspects.

[0007] Fig. 1 shows a section of an example electric submersible 

pump (ESP) 100 of the centrifugal type. The illustrated section shows a 

base-end portion of the centrifugal ESP 100. An impeller región 102 

inside the pump housing generates high thrust pressure as the impeller 

acceierates fluid radially outward and axially upward, or toward a 

wellhead of an ESP installation. At the periphery of the pump housing, 

the fluid in the interior high pressure compartment 104 that includes the 

impeller región 102 extends to a location at which the end seal 106 is 

situated to seal off the high thrust pressure and highly mobilized fluid 

from flowing out to the exterior of the pump housing or from flowing out to 

the next component ¡n a stack of components.

[0008] In the example ESP 100 with inboard end seals 106 and 

seal bleed holes 108, the end seals 106 are inboard of the threaded end 

regions 110 of the pump housing in order to contain the high pressure 

compartment 104 and prevent the threaded end región 110 from 

participating in the interior high pressure compartment(s) of the ESP 100. 

This increases the máximum pressure rating of the pump housing,

4
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because the threaded end regions 110 of conventional pumps are subject 

to increased stresses over the non-threaded regions of conventional 

pump housings when subjected to interior pump pressures.

[0009] The term “outboard” or “outboard o f as used herein, means 

“outside” or “on the other side o f a designated feature that is closer to, or 

more “inboard,” to the pump’s high thrust pressure compartments or to 

the fluids being accelerated by the pump. Correspondingly, “inboard,” as 

used herein, means “inside of,” in first contact with, or in closer contact 

with the high thrust pressure generated by the pump than a designated 

feature that is therefore more “outboard.”

[0010] Fig. 2 shows an example centrifugal ESP 200 with cutaway 

housing 202. The illustrated section shows a head-end portion of the 

example centrifugal ESP 200. The example centrifugal ESP 200 

includes one or more impeller regions 204 in a high thrust pressure 

compartment. An end seal 206 is positioned inboard of one or more fluid 

bleed holes 208. The end seal 206 is also positioned inboard of a 

threaded end región 210. The illustrated bleed holes 208 are radially- 

directed to form a leak path from outboard of the end seal 206 to the 

exterior of the housing 202. In this manner, an internal pressure 

differential caused by the pumping action of the example centrifugal ESP 

200 is sealed off from the end threads 210, and the hoop stresses in the 

same threaded región 210 are significantly reduced to enable a higher 

máximum pressure rating for the overall housing 202 of the example 

centrifugal ESP 200. Any fluid leakage that does seep past the end seal 

206 on account of the high pressure that is inboard of the end seal 206 is 

allowed to escape the housing 202 without building up at the threaded 

región 210.

[0011] The bleed holes 208 form a leak path that is situated from 

inside to outside the housing 202 just outboard of the end seal 206. The
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leak path can be ¡mplemented so that a very small leakage of fluid past 

the end seal 206 does not pressure the space or volume that may exist 

between the end seal 206 and the contact face between the head (or the 

base) and the centrifugal pump housing 202. If this volume is pressured, 

then the same undesired stress State that exists in conventional housings 

occurs. In an implementation, the leak path can be created by drilling 

small radial holes in the housing 202 just downstream (outboard) of the 

end seal(s) 206. The head-end of compression ring (CR) style pumps 

also requires a bleed path, such as port 212, for weepage that may occur 

past the compression ring-to-head seal.

[0012] Fig. 3 shows a centrifugal pump housing 302 with inboard 

seal 306, bleed port 308, and an example housing lockplate protector 

310. The lockplate protector 310 covering the bleed port 308 shown in 

Fig. 3 can be used to protect the well casing from any damage due to 

fluid leaking from the radial bleed port 308 in the housing 302. The 

lockplate protector 310 can be a standard lockplate except that the 

housing-facing side ofthe lockplate can be stepped to allow bleed fluid to 

be deflected axially along the housing 302 rather radially toward the bore 

ofthe well casing.

[0013] In an implementation, an example submersible pump 

includes a housing, an interior compartment of the housing for fluid at 

high thrust pressure, a threaded end región of the housing, an inboard 

end seal to seal off the threaded end región from the interior 

compartment, and at least one bleed hole outboard of the end seal for 

allowing leakage of fluid from the interior compartment past the end seal 

to escape radially from the end seal through the housing.

[0014] The example submersible pump may comprise a centrifugal 

electric submersible pump (ESP) for the oil and gas industries. The 

housing may comprise a diffuser ofthe centrifugal ESP. The inboard end
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seal protects the threads to increase the pressure rating of the housing. 

The at least one bleed hole can relieve a pressure between the end seal 

and a contact face between the submersible pump housing and a head 

or a base connecting to the submersible pump.

[0015] A lockplate protector over the bleed hole can protect a well 

casing from the leakage of fluid from the interior compartment past the 

end seal. The lockplate protector can be stepped to deflect fluid axially 

along the housing instead of radially toward a bore ofthe well casing.

[0016] When the submersible pump is a compression ring (CR) 

style pump, a leak port can be used for weepage past a compression 

ring-to-head seal.

[0017] A centrifugal ESP may operate at temperatures of up to 

approximately 149 degree Celsius and pressures of up to approximately

5,000 pounds per square inch or approximately 34 megapascals in a 

downhoie environment of up to approximately 12,000 feet or 3.7 

kilo mete rs deep. The centrifugal ESP can use up to approximately 1000 

horsepower or 750 kilowatts of power and has a speed of rotation of a 

rotor of up to approximately 4000 revolutions per minute. Even is such 

harsh conditions, the end seal protects the threaded end región from the 

fluid at high thrust pressure in the interior compartment of the centrifugal 

ESP.

[0018] In an implementation, a centrifugal pump housing includes a 

diffuser for directing high thrust fluid accelerated by an impeller, an end 

seal inboard of each threaded end of the centrifugal pump housing, and 

at least one leak port outboard of each end seal to relieve a fluid seeping 

from inside the centrifugal pump housing past each end seal. Each leak 

port can relieve a pressure between a respective end seal and a contact 

face between the centrifugal pump housing and a head or a base.
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[0019] A lockplate protector can be used over the leak port. The 

lockplate protector protects the well casing from a fluid leaking from the 

leak port. The lockplate protector can be stepped to deflect fluid axially 

along the centrifugal pump housing instead of allowing the fluid to escape 

radially toward a bore ofthe well casing.

Example Method

[0020] Fig. 4 shows an example method 400 of increasing the 

pressure rating of a submersible pump housing. In an implementation, 

the submersible pump can be a centrifugal ESP. In the flow diagram, 

operations are shown in individual blocks.

[0021] At block 402, an end seal is located inboard of the threaded 

portion of a submersible pump housing to seal internal pressure from the 

threaded portion.

[0022] At block 404, radial bleed holes are located outboard of the 

end seal to relieve pressure of small blow-by or seepage past the end 

seal.

[0023] The example method enabies an internal pressure 

differential of the submersible pump to be sealed from the end threads, 

and the hoop stresses in the threaded región of the housing to be 

significantly reduced, achieving a higher pressure rating for the example 

submersible pump housing.

Conclusión

[0024] Although only a few example embodiments have been 

described in detall above, those skilled in the art will readily appreciate 

that many modifications are possibie In the example embodiments 

without materially departing from the subject matter. Accordingly, all such 

modifications are intended to be included within the scope of this
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disdosure as defined in the following daims. In the daims, means-plus- 

function dauses are intended to cover the structures described herein as 

performing the recited function and not only structural equivalents, but 

also equivalent structures. It is the express intention of the applicant not 

to invoke 35 U.S.C. § 112, paragraph 6 for any limitations of any of the 

claims herein, except for those in which the claim expressly uses the 

words ‘means for’ together with an associated function.
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CLAIMS

1. A submersible pump, comprising:

a housing;

an interior compartment of the housing for fluid at high thrust 

pressure;

a threaded end región of the housing;

an inboard end seal to seal off the threaded end región from the 

interior compartment; and

at least one bleed hole outboard of the end seal for allowing 

leakage of fluid from the interior compartment past the end seal to 

escape radially through the housing.

2. The submersible pump of claim 1, wherein the submersible

pump comprises a centrifugal electric submersible pump (ESP) for the oil

and gas industries.

3. The submersible pump of claim 1, wherein the housing 

comprises a diffuser of a centrifugal ESP.

4. The submersible pump of claim 1, wherein the inboard end

seal increases the pressure rating ofthe housing.

5. The submersible pump of claim 1, wherein the at least one 

bleed hole relieves a pressure between the end seal and a contact face 

between the submersible pump housing and a head or a base 

connecting to the submersible pump.
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6. The submersible pump of claim 1, further comprising a 

lockplate protector over the bleed hole to protect a well casing from the 

leakage of fluid from the interior compartment past the end seal.

7. The submersible pump of claim 6, wherein the lockplate 

protector is stepped to deflect fluid axially along the housing instead of 

radially toward a bore of the well casing.

8. The submersible pump of claim 1, wherein the submersible 

pump comprises a compression ring (CR) style pump; and

further comprising a leak port for weepage past a compression 

ring-to-head seal.

10. The submersible pump of claim 1, wherein the submersible 

pump comprises a centrifugal ESP operating at a temperature of up to 

approximately 149 degree Celsius and a pressure of up to approximately

5,000 pounds per square inch or approximately 34 megapascals in a 

downhoie environment of up to approximately 12,000 feet or 3.7 

kilo mete rs deep;

wherein the centrifugal ESP uses up to approximately 1000 

horsepower or 750 kilowatts of power and has a speed of rotation of a 

rotor of up to approximately 4000 revolutions per minute; and

wherein the end seal protects the threaded end región from the 

fluid at high thrust pressure in the interior compartment.
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11. Acentrifugal pump housing, comprising:

a diffuser for directing high thrust fluid accelerated by an ¡mpeller;

an end seal inboard of each threaded end of the centrifuga! pump 

housing; and

at least one leak port outboard of each end seal to relieve a fluid 

seeping from inside the centrifuga! pump housing past each end seal.

12. The centrifuga! pump housing of claim 11, wherein the at 

least one leak port relieves a pressure between the end seal and a 

contact face between the centrifuga! pump housing and a head or a 

base.

13. The centrifuga! pump housing of claim 11, further 

comprising a lockplate protector over the leak port.

14. The centrifuga! pump housing of claim 13, wherein the 

lockplate protector protects a well casing from a fluid leaking from the 

leak port.

15. The centrifuga! pump housing of claim 13, wherein the 

lockplate protector is stepped to deflect fluid axially along the centrifuga! 

pump housing instead of radially toward a bore of the well casing.

16. A method, comprising:

locating an end seal inboard of a threaded portion of a centrifuga! 

pump housing to seal interna! pressure from the threaded portion; and

locating a radial bleed hole outboard of the end seal to relieve 

pressure of seepage past the end seal.
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17. The method of claim 16, wherein each end seal is located 

between a pressurized interna! fluid and a respective threaded portion of 

the centrifuga! pump housing.
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SUBMERSIBLE PUMP HOUSING WITH SEAL BLEED MOLES

ABSTRACT

A submersible pump housing with seal bleed hoies is provided. In 

an implementation, a pump housing for electric submersible pumps 

(ESPs), such as a centrifuga! ESP, has end seáis that are located inside 

or further inboard toward the high thrust pressure generated by the 

pump, than the threaded ends of the pump housing. The inboard seáis 

contain and seal off the pump pressure and spare the threaded regions 

that are more pressure-vulnerable from the pump’s high pressure interior, 

thereby increasing the pressure rating of the entire housing. Leak ports 

or bleed holes are provided further outboard of the end seáis to relieve 

fluid seeping from inside the submersible pump housing past each end 

seal. A píate may be added to direct small amounts of fluid escaping 

from the end seáis away from the wellbore casing in which an ESP is 

situated.
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O n o o ^ a ^ i o ^ o i n ^ o r d e ^ o a r o a s a ^ a ^ d o s o o n a ^ ^ e s i ó o d e

Una región de e ^ e ^ 0  00nr0508de^carc85^
Un sello de e^tre^o interior ^ara senaria región de e^remooon rosca 
desde el oo^arti^iento interiora
Al ráenos un agorero de ^urga exterior del sello de extremo ^ara permitir 
fugas de fluido desde el con^artirr^iento interior basando el sello de 
extremo ^ara escalar radial^ente^or la oaroasa.

2. L a b o ra  sumergible déla reivindioaoión^en donde la b o ra  
sumergible oo^rende una borraba centrifuga eléotrioa sumergible (ESP) 
paralas industrias de ga^y^etróleo

3. La bomba sumergible de la reivindioaoión^en donde la carcasa 
comprende un difusor de una ESP centrifuga.

La bomba sumergible déla reivindicación^en donde el sello de 
extremo interno incrementa el valor de presión de la carcasa.

5. La bomba sumergible de la reivindicación^en donde el al menos un 
agujero de ^urga alivia una presión entre el sello de e^tremoyuna cara 
de contacto entre la carcasa de la bomba sumergible^unacabe^ao 
base gue se conectaala bomba sumergible.

6. La bomba sumergible de la reivindicación^en donde esta comprende 
adicionalmente un protector de ^laca de fijación sobre al agujero de 
^urga^ara proteger un revestimiento del ^ o  contra fugas de fluido 
desde el compartimiento interior basando el sello de extremo

7. La bomba sumergible de la reivindicación6,en donde el protector de 
^laca de fijación es escalonado ^ara desviar al fluido a^ialmentealo 
largo de la carcasa en ve^ de radialmente bacia un agujero del 
revestimiento del ^ o .

8. La bomba sumergible de la reivindicación^en donde la bomba 
sumergible comprende una bomba estilo anillo de com^resión(CP);y



Comprende además una puerta de fuga para fugas pequeñas que pasen 
por un sello de compresión entre anillo y cabeza.

10. La bomba sumergible de la reivindicación ¡1, en donde la bomba 
sumergible comprende una ESP centrífuga que opera a una temperatura 
de hasta aproximadamente 149 grados Celsius y a una presión de hasta 
aproximadamente 5000 libras por pulgada cuadrada o aproximadamente 
34 megapascales en un ambiente dentro del pozo de hasta 12000 pies o
3.7 kilómetros de profundidad;
En donde la ESP centrífuga usa hasta aproximadamente 1000 caballos 
de fuerza o 750 kilovatios de potencia y tiene una velocidad de rotación 
de un rotor de hasta aproximadamente 4000 revoluciones por minuto; y 
En donde el sello de extremo protege la región de extremo con rosca 
contra el fluido a alta presión de empuje en el compartimiento interior.

11. Una carcasa para bomba centrífuga, comprende:

Un difusor para dirigir al fluido con alta presión de empuje acelerado por 
un impulsor;

Un sello de extremo interno de cada extremo con rosca de la carcasa de 
la bomba centrífuga; y

Al menos una puerta de fuga exterior de cada sello de extremo para 
aliviar un fluido que se filtra desde el interior de la carcasa de la bomba 
centrífuga por cada sello de extremo.

12. La carcasa para bomba centrífuga de la reivindicación 11, en donde el al 
menos una puerta de fuga alivia una presión entre el sello de extremo y 
una cara de contacto entre la carcasa para bomba centrífuga y una 
cabeza o una base.

13. La carcasa para bomba centrífuga de la reivindicación 11, comprende 
además un protector de placa de fijación sobre al agujero de purga.

14. La carcasa para bomba centrífuga de la reivindicación 13, en donde el 
protector de placa de fijación protege un revestimiento de pozo de una 
fuga de fluido desde la puerta de fugas.

15. La carcasa para bomba centrífuga de la reivindicación 13, en donde el 
protector de placa de fijación es escalonado para desviar el fluido 
axialmente a lo largo de la carcasa para bomba centrífuga en vez de 
radialmente hacia un agujero del revestimiento de pozo.

16. Un método comprende:



Localizar un sello de extremo interno de una porción con rosca de 
una carcasa para bomba centrífuga para sellar la presión interna desde 
la porción con rosca; y

Localizar un agujero de purga radial externo del sello de extremo 
para aliviar la presión filtración por el sello de extremo.

17. El método de la reivindicación 16, en donde cada sello de extremo está 
localizado entre un fluido interno presurizado y una porción con rosca 
respectiva de la carcasa para bomba centrífuga.


