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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

Re: PL.-ARCHON TECHNOLOGIES LTD.-Solicitud de Patente de Invencién

para "PROCESO DE COMBUSTION IN SITU PARA LA EXTRACCION
® DE HIDROCARBUROS LIQUIDOS DE UNA RESERVA SUBTERRANEA
DURANTE EL AVANCE DE UN FRENTE DE COMBUSTION" -Clase
E21B 43/243 -Expediente numero 06-128.697.-

1. Me refiero al recurso de reposicidn presentado el 28 de diciembre de 2011

2. Dando alcance al escrito mencionado arriba, me permito presentar a ese
Despacho el documento original correspondiente a la Declaracidn rendida por el
Dr. Alexandru Turta, debidamente consularizada y legalizada por el Ministerio de

Relaciones Exteriores, junto con su traduccion oficial al Espafiol.

3. Ruego a Usted tomar atenta nota y proceder de conformidad.

Del Sefior Superintendente,

(G

CIA LLOREDA RICAURTE
T.P. 53.215
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TRADUCCION OFICIAL No. 00187/11 de un documento escrito en inglés, el cual
para su identificacién se sella con el sello del Traductor. Esta es una Traduccion
Oficial efectuada el dia 27 de diciembre de 2011 por el Sr. Gabriel Ricaurte
Echeverri, ¢. ¢c. 25865 de Bogota, Traductor Oficial segun resolucion No. 3987 de
agosto 17 de 1981 expedida por el Ministerio de Justicia.

EN LA OFICINA COLOMBIANA DE PATENTES

RE: Solicitud NGmero: 06-128697

Solicitante: Archon Technologies Ltd. (Canada)
Inventor: Conrad C. Ayasse
Titulo: PROCESO DE COMBUSTION IN SITU PARA LA

EXTRACCION DE HIDROCARBUROS LiQUIDOS
DE UNA RESERVA SUBTERRANEA DURANTE EL
AVANCE DE UN FRENTE DE COMBUSTION

DECLARACION DE ALEXANDRU TURTA
(Juramentada el 23 de Diciembre de 2011)

Yo, ALEXANDRU TURTA, Doctor, Ingeniero P., Ingeniero Senior de
investigacion e inventor del proceso de Inyeccion de Aire Punta-a-talén (THAD,

de la ciudad de Calgary, Provincia de Alberta, Canada, JURO Y DECLARO LO
SIGUIENTE:

1. Tengo un doctorado en Ingenieria de Petréleos en el area de explotacion
del petréleo mediante combustion in situ de la University of QOil and Gas en
Rumania. He estado trabajando en el area de recuperacion de petréleo vy
técnicas de recuperacion de crudo por mas de 30 afios.
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2. Actualmente soy empleado del Gobierno de Alberta, Canadd, y trabajo
como un investigador asalariado en el drea de métodos de recuperacion del

petroleo.

3. Se anexa a la presente una copia de mi hoja de vida como Prueba

Documental “A”.

4, Soy co-inventor junto con el Dr. Malcolm Greaves de la materia objeto
de la Patente US 5,626,191 titulada “Proceso de Combusién in situ en campo
petrolero” — Ia cual describe un proceso “THAI” (inyeccion de aire punta-a-talén)
— ¥ cuya patente fue referida como el documento de la técnica previa “D1” por
la Oficina Colombiana de Patentes en la Resolucion No. 68026 (de aqui en
adelante documento “D1” o “mi patente D17) y cuyo documento D1 también

esta referido en Mi Articulo D3.

5. Soy adicionalmente co-autor, junte con el Dr. T.X. Xia, Dr. Malcolm
Greaves y el Dr. Conrad Ayasse del articulo técnico publicado titulado:

“THAI-A “Short-distance Displacement” in situ combustion process
for the recovery and upgrading of heavy oil”, (Proceso de
combustion in situ de “Desplazamiento de Distancia Corta” THAI-A
para la recuperacion y mejoramiente del crudo pesada), Chemical
Engineering Research and Design, 2003, 81, (A3), 295-304.

cuyo articulo fue referido como el documento de la técnica previa “D3” por la
Oficina Colombiana de Patentes en la Resolucién No. 68026 (de aqui en
adelante documento “D3” o “Mi articulo D3".

El Examinador colombiano hizo una comparacién de los Factores de
Recuperacion de Petrdleo y concluyé incorrectamente que la Solicitud de
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Patente Colombiana 06-128.697 no tiene una ventaja técnica sobre ei método
revelado en Mi Articulo D3.

6. He leido la Solicitud de Patente Colombiana 06-128697 (Versién en
Inglés).

7. Mi opinion técnica es que debido a las diferentes condiciones de prueba
de Mi articulo D3 — montaje en 3D de laboratorio — y los modelos de simulacion
de yacimiento usados en la Solicitud de Patente Colombiana 06-128697, es
incorrrecto y el Examinador Tellez no se puede basar técnicamente en los
factores de recuperacion de petréleo respectivamente diferentes (86.5% OOIP
versus 43.4% OOIP), de cada uno de los métodos anteriores, con el fin de
concluir que la Solicitud de Patente Colombiana 06-128697 no tiene efecto
técnico (o peor, concluyendo que tiene un “efecto técnico adverso”l) sobre el
método indicado en Mi articulo D3. Las pruebas de laboratorio generaimente
muestran mejores resultados (al menos en lo que concierne con la
recuperacion de petréleo) comparadas con las operaciones a gran escala
(principalmente operaciones en campo reales) y pueden mostrar mejores
resultados que los resultados de simulacion numéricos de las operaciones a
escala de campo.

8. Creo que las condiciones de prueba sustancialmente diferentes en Mi
articulo D3 (montaje de laboratorio) comparadas con {as condiciones de la
simulacion THAI usando el programa de modelamiento por computadora
STARS revelado en la Solicitud de Patente Colombiana 06-128697 evitan
cualquier comparacion directa en cuanto a si un método tiene ventaia técnica
sobre el otro, y que para una comparacion apropiada para determinar si hay
una ventaja técnica del método de la Solicitud de Patente Colombiana 06-
128697, se debe hacer referencia SOLAMENTE a los factores de recuperacion

de petroleo obtenidos de la simufacion numérica (%OO0IP) indicados en la
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Tabla 1b de la Solicitud de Patente Colombiana 08-1 28697, donde se inyecta
0% de vapor, opuesto a cuando se inyectan varias cantidades de vapor de
acuerdo con el método de la invencién de la Solicitud de Patente Colombiana
06-128697, bajo condiciones de yacimiento idénticas.

Q. La presidn tiene una influencia sobre la operacion del procesc THAI, por
ejemplo, la densidad in situ del aire inyectado en la formacion estd
directamente relacionada con la presion de operacién; la segregacion gas-
liquido tiene a ser mas pronunciada a menores presiones, contribuyendo a
evitar que rompimiento del O, a través del productor horizontal, favoreciendo
por tanto mejores resultados de COIP, como lo declara Mi articulo D3.

10.  Aunque es dificil establecer en qué grado y en qué medida fa mayor
presion de las condicicnes de simulacién “en campo” del método de la Soficitud
de Patente Colombiana 06-128697 tendrian en el factor %QOIP obtenido de la
celda de micro prueba en 3D de Mi articulo D3, esto es una clara diferencia
entre los parametros de operacion de Mi articulo D3, y las condiciones de
prueba indicadas en la Solicitud de Patente Colombiana 06-128697; esto puede
contribuir con factores de recuperacién de petrolec menores en las
simulaciones, comparados con Mi articulo D3.

Resultados de Simulacion que Establecen que la Sol. de Patente

Colombiana 06-128697 tiene un mérito técnico

1. Especificamente, a partir de los datos revelados en la Tabla 1b de |z

Solicitud de Patente Colombiana 06-128697, parece que cuando se comparan
los resuitados de la simufacion numérica para dicho método de recuperacion

por combustién in situ revelado en la solicitud de patente (p.e., inyeccion de
vapor que fluye de 5 m/dia y 10 m’/dia) con los procesos conocidos en |a

técnica previa (que no usan inyeccién de vapor dentro de la porcidn horizontal




del pozo de produccién) (p.e, con inyeccién de vapor de 0 m°/dia) bajo
condiciones de operacion idénticas, el factor de recuperacion de betin OOIP%
obtenido con el proceso de la Solicitud de Patente Colombiana 06-128697 es
43,4%, comparado con solamente 35.1% obtenido con el proceso en el cual no
se inyecta vapor:

Tabla 1b: VELOCIDAD DEL AIRE 65.000 m’/dia — Vapor inyectade en la
tuberia del pozo horizontal

Tasa de | Temp. Cantidad de | Cantidad de | Factor de | Tasa de
inyeccién de | Max. Del | carbon max oxigeno recuperacion | produccién
vapor pozo en el | max en el | de Betiun de petroleo
cilindro del | cilindro del promedio
pozo pozo
m'/dia °C % % %00IP m’/dia
{equivalente
de agua)
*0 410 20 0 35,1 28,6
5 366 80 0 434 30,0
10 360 45 0 43,4 29,8

* No hace parte de la Invencion de la Solicitud de Patente Colombiana 06-
128697

A partir de la Tabla 1b, resuita que para un aumento de la velocidad diaria de
1.4 m°, se inyecta una cantidad de vapor de al menos 5 m’ (equivalente de
agua9; el vapor inyectado/petréleo incremental recuperado es de aprox. 3,6
m*fm?, que al presente, con los precios actuales del petréleo seria
probablemente econdmico, particularmente si se inyecta agua (gue se vuelve
vapor) sin requerir el calentamiento inicial del vapor.

12.  Con hase en lo anterior, creo que el problema técnico superado por la
Soficitud de Patente Colombiana 06-128697 es evitar o reducir el ingreso d

2]
t
]

]

i

ol

REG 427 " aighama ) | oot

e ayeetn 17 de 5t



oxigeno en la porcién horizontal del pozo productos mediante ia inyeccién de
un agente no oxidante en el productor horizontal, evitando asi el riesgo de
explosiones. Al mismo tiempo — para algunas condiciones — la inyeccién de un
agente no oxidante tal como vapor, en el productor horizontal puede tener

también un efecto positivo en la tasa de recuperacién de petréleo.

Propasito de la Declaracion

13.  Hago esta declaracion a solicitud de Archon Technologies Ltd., y no para

propositos inadecuados.

Testimonio en cuanto a Independencia

14.  No tengo interés, financiero o de otro tipo, en Archon Technologies Ltds.,
0 la Solicitud de Patente Colombiana.

15.  No he recibido ningin dinero o beneficio de Archon Technologies Ltd., o

cualquier otra persona para hacer esta declaracion.

JURAMENTADO ANTE MI en |a Ciudad de
Calgary, en la Provincia de Alberta, el 23
de Diciembre de 2011.

(Firma llegible) (Firma llegible)
D. Doak Horne ALEXANDRU TURTA
Notaric Publico eny para la (Hay un sello del Notario publico)

Provincia de Alberta




Esta es la prueba documental “A”
a la declaracién de
Dr. ALEXANDRU TURTA
Juramentada ante mi el 23
De Diciembre de 2011
(Firma [legible)

Un comisionado para Juramentos/
Notario Publico eny para la

Provincia de Alberta

(Hay un sello del

Notario publico)




ALEX TURTA, Doctor, Ing. P
Alberta Innovates Technology Futures
e-mail alex.turta@atbertainnovates.ca

FORMACION EDUCATIVA

1977 — Doctorado, Ingenieria de Petréleos, Instituto del Petréleg y Gas,

Bucarest, Rumania. Materia: recuperacién de crudo pesado
mediante combustion in situ (SC)

1968 - Master en Ciencias, Ingenieria de Petréleos, Instituto del Petréleo
y Gas, Bucarest, Rumania, Facultad de Perforacién de Pozos ¥
Explotacién de Yacimientos de Petrdleo y Gas

RESUMEN DE CALIFICACIONES

* Explotacion de yacimientos de crudo pesado mediante métodos térmicos
(principalmente combustién in situ), inundacién con agua e impulso con
gas en solucion primaria (petréleo espumosa)

» Disefio, implementacién y evaluacion de proyectos de Recuperacion de
Petrdleo Mejorados (IOR)

+ Pruebas en Laboratorio e Investigacién para métodos [OR aplicados a
yacimientos de crudo pesado y liviano

* Aspectos de ingenieria de yacimientos para pozos horizontales

*» Ingenieria de yacimientos convencionales

* Recuperacion de Gas Mejorada (EGR)

» Deposicion de Asfalteno ("
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LOGROS MAS IMPORTANTES

» Desarrollo de los Procesos de Desplazamiento Punta-a-Talén (THAT™ y
CAPRI), en una gran cooperacién con la Universidad de Bath, Inglaterra,
Desarrollo del proceso de inundacién con agua punta-a-taldn (TTHWY).
Los tres procesos novedosos - THAI™, CAPRI y TTHW — estan bajo
prueba en campo en Canada.

* Pieza clave en el desarrolio de los softwares PRize/SelectEQOR, usados
para la evaluacion del potencial EOR de yacimientos de petrdleo.
Coordinador del equipo.

» Trabajo pionero en la Recuperacién de Gas Mejorada (EGR) .y

almacenamiento de CO,.
EXPERIENCA LABORAL

Abrif de 2000 - actualmente  ALBERTA INNOVATES TECHNOLOGY
FUTURES Calgary (antes Alberta

Research Coucil)

Realizacidn de investigaciones en las siguientes areas:

- métodos térmicos de recuperacion de petréleo

- mecanismos de recuperacion primaria de crudos pesados (petrdleo
£spumoso)

- inundacién con agua de crudos livianos-pesados

- Recuperacion de Gas Mejorada (EGR) y almancenamiento de CO..
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ALEX TURTA

Teléfono (403) 210-5207

1990 — Abril 2000 PETROLEUM RECOVERY INSTITUTE Calgary

Realizacion de investigaciones en las siguientes areas:

mecanismos de recuperacion primaria de crudos pesados (petréleo
espumoso)

metodos de recuperacion térmica: SAGD, inyeccion de vapor,
combustion in situ (ISC), ete.

determinacion de la presion de miscibilidad minima

Inundacién al ndcleo (coreflood) miscible para evaluar la eficiencia de
diferentes esquemas

estudio de cambios de mojabilidad inducidos por el desplazamiento
miscible

fenémenos de deposicion de asfalteno dentro v fuera de medios
porosos

Realizd trabajo de consultoria Internacional en el drea de evaluacion
de pilotos térmicos de EOR.

Participé en el desarrolic del software PRI PRize, para evaluar el
potencial EOR de los yacimientos de petrdleo

7988 —1990 PETROLEUM RECOVERY INSTITUTE Calgary

Realizacion de investigacion sobre el mejoramiento de la eficiencia de barrido

usando espumas.

Realizé y evalud:

-

Pruebas de inundacién al nicleo (coreflood) de espumas;
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- Pruebas de flujo en micromodelos para visualizar Ia interaccién de la

espuma con el petréleo crudo.

instituto de Investigacién y Desarrollo para Petraleo y Gas, Campina,

Rumania

1985 - 1988 Subgerente — Departamento de Crudo Pesado

Responsabie de la evaluacién de dos combustiones en yacimiento (firefloods)

comerciales (proyectos ISC) en la cuenca Videle-Balaria

1979 - 1988 Supervisor dei Grupo E.O.R

Responsable de la seleccion de técnicas de E.O.R. (térmicas, miscibles y
quimicas) para los principales yacimientos de petréleo de Rumania.

1975 - 1978 Ingeniero Jefe — Explotacion de Crudo Pesado

Disefio, implementacién y evaluacién de los proyectos piloto de inyeccién de
vapor, combustién de yacimiento (fireflood) e inmiscible con CO,.

1971 - 1974 Ingeniero De Investigacion Senior

Responsable de supervisar el equipo de investigacion para el desarrollo del
ISC hiimedo en el campo Suplacu de Barcau.

1968 — 1970 Ingeniero de Yacimiento

Responsable de conducir pruebas de laboratorio sobre las propiedades de

fluido y roca y establecer las reservas primarias y secundarias,
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ACTIVIDAD DE CONSULTORIA EOR INTERNACIONAL

Consultoria con Petrobras, Brasit y JOGMEC, Japon, en el area de la

aplicacién de inyeccion de aire/combustion in sity para crudos pesados vy
fivianos, 2006-2007.

Consultoria con AMOCO Canada y AMOCO Centro de Investigacion en Tulsa,
USA, en el area de la aplicacion de combustion in situ, 1994,

Consultoria con Ocean Energy de Houston para métodos de recuperacion de
crudo liviano-pesado, 2002.

Revision de ocho Yacimientos de Petréleo de ECOPETROL {Colombia) con el
fin de evaluar el potencial de EOR y Pozos Horizontales. Noviembre de 1993,
La evaluacién se condujo usando PRize, el software desarroltado por PRI,

Consultoria con Programas de Desarrollo de las Naciones Unidas para India,
1981-1995 (combustién in situ)

ESTUDIOS DE CONSULTORIA DE EOR INTERNACIONALES

12
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1. Coates, T and Tirta, AL - © Feasibility o App.ving In Sitw Combustion Process o NI Reservoir™
June 2004 Contract work

Lo

Turta, A, and Singhal, A, ‘Srastsolie JOR/TOR Opportenitics: Evaluation of Futers TOR/TOR
Poteatial™ April 2004, Contract work

3 Turta, A : “Assessment of the Comuercial Steamleod Project i Kuraghanbus Feld, Kezubstan™
MMarch 2003. Cuntract work :

A Turta, A, ; “Byalualion of Possibilitics to Improve Paat Thermal Exploiletion of Bellovus O Ficld,
Withm Cimcle Oif Compeny Lease™ Sbreveport, Louisiana. UISA | Novermber 2000,

el

Turtu A, : Roview of the Balol and Lanwa In Sitn Combustion Field Tests. Techmical Repon. Propumed
for the United Nationa Development Programs, March 1996,

6. Turta A : Keview of the l-Sitn Combustion Laboratory and Field Fests for Balol and Lanwa Ol
Reservoir. Technical Repor Preparcd foe the United Netions Developwent Programs, November 1994

7 Turta A, : Performanct Favalnation of the Balal and Lanwa W-Situ Combustion Pilotr and

Recommendations fur Further Pevelopment of the In-Sile Combustion Process on tie Santhal-Balol-
Lanwa Steuelore. Technical Repoxt Prepased e the Uritsd Nations Development Proprans. April
1993

§. Turm A. : Performance Fvaluation of the Ralo] In-Sita Connbustion Vilit and Recommendations for
Fusther Development of the -Sits Combustion Pragess in e Bulol-Lanws Reservoir. Lochinicsl
Repont Prepaced lor the United Nations Developient Programs. November 1991,

9. Turtx A, Anchel A 1he Feasibilite of the Fitellood Application Zor the Expindtation of Resskoe
Reservoir,  Siberia, US.A.R. Under the Metmonandum heween Ministey of Petrudermt, Romama and
Minismy of Petralemm, U5 SR, ORT.

HL. Machedon V.. Panaieseu A. and Turts A The Design of a Fircflood for Pampa del Casitla
Giuillama, South Argenting. Uncer Cotneac Betvesn Minisiry of Petrlcum, Ramania ans The Company
Pepey Compuns, Argentiza, 1983-1084,

1. Barbalava G Bension 2. Nichols J. and Turta A. - Appraisal of Tn Sity Combustion Applisation in
Videle-Balaria Ol Reservoli. AOSTRA Canueda and ROMCONSULT Remaoia. Bucharest, Sept.19sl.
Teehnical Repont for the World Baak

12, Twrtn A Socol &, Pope Voetal  The Feasubiliy ul the Applivaliun of the Thermial Methods {Sream
bgecticn and Fieluodd for the Rio Hollin 1ar Sand Reservolr, Provineia Oriente Feuador, Under
Contract between the Romanian Mimiztry of Fetrobown, and Compania Asphalto dal Ecuador, Cuito,
Funacor, Octoder 1077,

PATENTES
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L Turta A, Sim ., Singhal A, Bunio G, and ltawking, B. : Method fir Recovery of Natural Gas
frem a Group of Subleranecus Zones. 178, Pafenl 2009:0200026 Al Auguost 12, 2009

2. Tarta A, Vearsmuth T, Shrivastava, V. and Singhal A, : Toe-To-Heel Warcrflooding with the
Progressive Blockngs ol the Toce Region. US, Putcnt 7328722 B2, 2008,

3. Ayasse O Greavos M. apd Turta A Oilficld InSim Lperading Pracess. U S, Palenl 6212557
N, 2002,

4. Avasse C. and Turta A.: Toe-To-Heel Oil Recovery Process. U.S Patent No. 6.167,966, 2001,

3. Greaves M. and Turta A.: Oilfield Tn-Sitn Combustion Proscss, L5, Patent No 3,676, @1,
1997, Canatlian Patent No 2,1 76,639.

6. Turta &, Cucwiat M Recovery of Qil trom an Oil Reservair by Miscible Displacement, U S,
Palent 4343 362,

7. Consmntinescn A.. Turta A, Carcomna A. @ Cherical Igition Method for Ol Steaia
Romanian Patent §2038.

8. Popa U, 'Vurta &, and I'tasca N, : Sand Conbrol Techmioue Using o Modified Process of Cyelic
1o-Situ Combustion. Ramanian Paleal 7930c).

9. Turta A. and Cucuiat ©M.: CO» Assisted L Si0s {xounbusiion Process Jor Heavy Oil Recovery.

Romanian Tatont 76964,

19, Cucwat Mane Tarta A : Method for a Sa'c fzoitivn o heSita Combustion Using a Gas
Bumer. Rimaniin Patent 64003,

1. Turta A. ond Seghin A. - Tenition Method o In-Sitn ¢ ‘ombustion ta Tncrease Sweep Efficieacy
in the Arca around the Combustion Well. Romaniaa Patent 57045,

REPORTES TECNICOS RELACIONADOS CON ISC CONDUCIDOS
MIENTRAS TRABAJABA CON EL CONSEJO DE INVESTIGACION DE
ALBERTA/INSTITUTO DE RECUPERACION DE PETROLEO
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L Sarma 1), Singhal. A. K and Turts A T “Impeoved Resorvoir Charsclerization within
PRIze™ Alberia Rescarch Council, Oclober 2007

Zo Turtas AT, Sim, 8. "Foamy Ol and Steam Fload Evatuation Study for the Crostar Saleski
Wabiskaw Formation® for Crostar Energy Ine. |, June 200(

3. Turta, &, Main’, 14, Fisher, .. Jacksun, C., Yipping 7., Goldwan, L., Randal, L.. Given. K.
and Girard M.: “Impeoviog Cold (F wiasny) Heasy OfF Operations™ JIP Projeet 1999,2000.3,
Progress Report, Janpary 2000,

4. Turta, A;; "Interim Repoit cn Feasibifity of Air Injection Application as an IOR Process for the
Wapifi Gil Roservair” Contract werk for Richland Petroleu Comporation., Navember 1999,

. Turta A, Wassmuth P, Maini, B, and Sarma H.: “PRlz 2.0: Updaied Computer Mettuxds for
Evaluating the {OR Potential of Pewrolewn Reservoirs™, Teckaical Report. PRI, March, 1969,

6. Turta, A, Goldman, ). and Mami, I3 : “Hemomeally Beneticial Waste Cas Injection fou
MediunHeavy Oil Depletion” PRI Rezor 1998/1999-2 March 1900,

7. Smghal A, Tias S, Calidman, 1 aad Turta A - "Ciptimization of Wl Lunligaration in Single
Well Steam Assisted Gravity Drainuge Prosscis® PRI rapor: 98/99-5 Muarch 1999 ]

8. Twrta, A, Smphal A “Keservow Engmecring Aspects ol Ol Recovery from Low
Pesmeenbility Reservoirs be Air Injection” PRI Report 98/99-3, September 1998,

9. Sghal A Das S, Goldmen, §. and Torte A " Optimization of Well Configuwration in
Single Well Stewn Assisted Gray ity Drainage Projects” PRI veport 97:98-5, Murch 1998,

0. Turta, A. and Singhal. A "Intsrfim Report on Jeasibility of High Pressure Ajr Injection
Application as an EOR Process for the Ain Zalah O Reservoir Contract work [or Chauvee
Resources Lid,, Mav 135, 1997, ‘

11 Singhal A, Shaw ., and Turta, A, "bmpicved Ol Recovery Potential Asscement 1 Bath wa
Sonth Ponl. Unft #4  Comrer Work for Seeptee Resources, November 1995,

12, Waeaicuth F., Turta A, Sarma H.. snd Howes B PRIz : Methods for Evahiating the FOR
Polentia! of Petroleum Reservoirs. Technical Report, PRI, Yarary, 1994,

REPORTES TECNICOS RELACIONADOS CON fSC CONDUCIDOS
MIENTRAS TRABAJABA CON EL INSTITUTO DE INVESTIGACION Y
DESARROLLO PARA PETROLEO Y GAS, CAMPINA, RUMANIA
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L. Turta A, . Oil Recovary Methods Evaluation and Forecast of Me tmprovement endéor Now

Mehods to Purther Tncresse the 1Ttinate Recovery, 1988,

- Turta A: West Balariz and Fast Bataris. 10 Seake Fircflood Process Lvalaation, 1987,

. Turta A Sozol &, @ Mareni | evantia Stesn-Foam Injection Design Pilol using LCIL-
Syuperouic Surlacdant, 1987,

. Tarta A, Pazaitescu A : Fust Bularia Full Scale Fiveflnod Fyaluatian, 1084,

Feisanu F, Turta A, : Taborstory Research of Steam-Foam Injection Processes in Onder 1o

Tmprove Stean Deive Sweep Fllicicaey, 1996,

6. Turta A Panaitesct A Babenl Helvetan Semi-Industrial Fireflond Fvaloation for Procoss
Expunsicn., 1986,

rD

(e

Ly L

7. Turta A Panaitescu A - Balavs Samatian 3 Tull Seale Fueflood Hvalealwm Tor Process
Optimization, 1985,
8.

Turta A, Condrachi A.: Ochiuri Drader Sci-Industrin] Tertiary Fire(lood Evaluetion for

Process Expansion, 1983.

2. Turta A, Pordel V.2 The Mechanical Caring Resnlts of the Wells 1 RO KTEEKY and K11
Drilled within Barned Arca o’ the Full Scale In-Situ Combustion Process at Supiacu da Bareau,
1983,

1. Turta AL Pantiagd L Bularia Sarmatian 3 Tall Seale Firelood Maonitoring, and Evaluation of the

Opcrational Problems, 198,

1. Turta &, Troean V_ Tuea O Research for Improvement of Thermal Metfod Fiticiencics,
1983,

12. Turta A, Tuca C.2 Firellooding Procedure Improvements for Process Initiution and Monitoring,
1982.

P Turta A Tiea Coot al Resaach for Imprevement of the Sweep Lifficiency of the FireMood,
Uiilization of YVoam and Other Means, 198).

V. Turta A, Pemazi L, Trasca N.: Eust Vidule Sarma.iun 3 Eva vaben oF Combustion Tield Pilots
lor Lxpanson to Full Seale Bxpnitation by Tn-Situ Cembustion, 1380

15. Turta A, Trasea N.: Mxpansion of the Tertiary Industrial Fireflood at Ochines Dracter L, 1980,

6. Turta A, Carcoana A - Slatioarele Meotian [valuation of In-Sim Combustion Pilots tor
Expansion to Full Seale, 1979,

7. Turta A, Machedon V.: Babeni Helvetian Evaluation of (he Tireflood Test and Design of the
Full Scale Process, 1979,

18. Turta A.: Feasivility Study of In-Sita Combustion Application as L ertiary Recovery Method ut
Surmaiiin 3"e" Videle, 2978,

19. TPurta A.: Bvalualion of e Ficeflood Lest at Ochiuri Drader 0L 1977.

20. Turta A. Baraarosic V.@ Qi Raservoir Serconing of EOR Methods Using Tabovatory Tests,
1976.

21 TWueta A Borger J - The Mechanical Coring Resalts of the Wells K1 and K2 Pritied willin the
Buraed Avea n the First Firellood Pilol at Suplacy de Baccau, 1975,

2%, Turta A, Carcozna A Feasibility Study of La-Situ Combustion Applicativn as a Tertiary

Leu witl ) dg Y
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Revovery Method st Sarmatian 3"+ Videle, 1975

3. Turta A Tresign of the Wet [n-Situ Combustion Test as 4 Testiary Recovery Method at

Ochiuri Thader 1) 1974

44. Turta A.; The Mechanicul Coring Resdts of (e Well E; Drilled Within the Burnod Area in the

23

26

-y

Fast Iu-Situ Combustion Pilot at Supracu de Rarear, 1072,

. 12, 15 wnd 44, Turta A Nesign, Tmplementation, Monitoring and Lvaluation of Wel In Situ

Combustion Pilor Tes:s at Sualaca de Barcau, 1970, 1971,1972 and 1973.

- Turta A, Stan A2 Suplacy de Bureny Reservoir, Qriginal Cf} Tn Place Raview, 1970,
/. Turta A.: Heat Losses Dyring Steam Imection. Application to the Suplacy de Barcau PPamornian

Reservoir, 1949

PUBLICACIONES TECNICAS DE PETROLEO Y GAS
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-
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Turra, A., Sinehal. AR ot al. - “Pretiminary Crmsiderations on Apvhication of Steamilooding in
a Too-Tu-Heel Comfiguration™ Journal of Canadian Perralenny Vechnology, November 2009,

Turta, A, Chattopadhyay S.K. Shattachacya RN, Condrachi, A., and [Tanser, W.: “Current Status
of the Commercial In St Combustion (ISC) Projects aud New Approaches to Apply ISC* Journal
ol Canadiun Pewoleum Technology (JCFT) November 2007

Xia T. X, Greaves, M. and Turta 1.A.: “Main Mevhanism for Stability of ‘I'HAI - Toe-To-Hodl
Adr Injection”™, Jawroal of Canadian Peteoleum Telwology. Fanuars 2005, Vol, 44, Nu. 1.

Twrta, AT, ané Siuglul, A, K. “Overview of Short-Tristance Ol Displacement Processes™
Journgl of Canadian Ietroleum Technology, Tehruny 2002,

AT X Greaves, M, Turta AT, and Avasse C*THAL - A “Short-Distauce Dhsplacement™ In
Silu Cowbustion Pracess [or Lhe Recovery and Upgrading of Heavy Qi Trans IChemE, Vol 81,
Part A, Murch 2003

Turta, AT, Maini. B. and Jacksom, (- Mohility of Cias-tn-Oil Dispersions in Lnkagowl]
Selution Gas Drive (lioary 0il) Exploitation of Heavy O Reservors. Jowmal ol Canudian

Petroleum Technology, March 2003

Papn, C, Turta, T. A Waterflooding by Horizantal Injectors and Producers™ Technical Note in
Tonengl of Pefrolenn, Cectnology, October, 2002

Kia T. X,, Greaves, M., aud Turts AL, . “lijevtice Well - Producer Well Combinatiang in
THAL "Joe-Ta-Heel Alr Injection’. Technical Note in Journsl of Petrolenm Technolngy, fine
2002,

Tarta, AT, and Singhad, A K. “Reservoir Engineering Aspects of Light Ol Recovery by Air
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Injection” Lt SPE Reservoir Evalation and Engineerirg, Augws 2001

- Torta A, Wassmuth T, Maini, 3. and  Singaal A.: ~Bvaluation of IOR Poteniial of Peroleum

Reservoirs”, Proveedings of the | 6th World Petroleum Coapress, Calzary , June 11415, 2000,

. Turta A, and Pantazi 1. - Devclapment of m-Situ Combustion on an ndustifal Scale at Videle Fiald

Romania, SPF, Rescrvoir Engmeering, November 1986,

- Aonesen Vo Tatwaea | and Turta A, - The Inflaence of the ftermotecular Friction onthe Flow ofa

Viscous Fluid Through a Porous Medium, Applied Mechanics Review af the Romanian Acadeny
of Sciences, Volume 44 Part W and IV 1985 | inewr Case end Volume 44 Part )11 1985 - Radial
Chase.

- Turfa A, Socol S.. Teasca N, and iz \L Application of Cvelic Combng'ion Rewmania, Mince

Felrul 5i Gaze. July _9K3,

- Turta A, Seeal S lrasea N and llie N - Sand Control by Applving Conteolled [0-Sily Coking,

Mine Pelvol si Liaze, ecemper 1984

. Carcoma A., Mzchadon V.. Pantazi 1, Pelenvici V. and Tarta A Jo- Situ Combastion . An

Effective Method 1o Enhance Dl Recovery sn Remania, Bleverth World Polralew:n  Congress,
London, Angust 28- Seat 2, 1983,

» Turta A, Ths Hear Coment of the Producad Fluids in Lhe Suplacs de Bareay Firefloo Projoct.

Part | in Potral si Gaze January 1978 and Part 2 1 Petnal s1 Glaze March 1976,

foTurta AL Porward In-Siu Combusiion, C alcubaton of Alomis Hydragen-Carbon Ratio and its Use

in Designing Ficld Combustivn Projects, Pewol si Gaze, Nov. 1973,

Turtua A. and Ursmireesen 12 The Fear Contert of the Praduced Fluids i the Suplacu de Barcau
Stem Dave: Pilot Project, Petrol si Gaze, (niaber 1974,

CONFERENCIA DE INGENIERIA DE PETROLEOS O PRESENTACIONES

EN

Il‘-.)

SIMPOSIO (ARTCULOS PUBLICADOS EN LOS EVENTOS)

Furta A: “Review of Stean-Based Ignition Operations for Mitiaion of In-Sim Combustion
Process.” World Heuvy Qi Congresy, Edmomon, Mureh 2071

Turta 4., Coates R and Greaves M., “in-Situ Combustion i the Oif Reservoirs Uhndesain Iy
Hottom Water, Review o the Vield ang Laboralory Teste” Canadiar International Petriteum
Conlerence, Caleary, June 16-18, 2009
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Greaves, M., Xia, T.X., and Turta, A “Stability of T1HAL Process — Theoretical and Fscperimenial
Observations” Canadian Imcenational Petroleum Conference, Calgary, fune 2007,

Yurta A, Singhal A, Greaves, M, and Xia. T2 = Curren: Status and Screening Criteria for Field
Applicaton of Shor-Distance Oil Displacement Methods™ American Association ol Petroleam
Geologists, June 24-27, 2005, Calgary

Lurta 1A : “loe-to-lleel Air Lujection (THAD: A Novel Lhermal Recoverv Process” Tovied
Guesl Presentation at Computer Madelling Group Technical Symposium, July 9-11, 2062,
Calgsry

Turta, AT, Pisher DB, Goldman, J, Green., K. and Main i B.B. : "Experimental Invesugatien ol
Gay Relesse and Pressure Respomse in Foamy-Oil Depletion Tests" Canadian Tntorrational
Petrolemn Conference Jume 1]-13, 2002, Calgary

Muini, BB, and I'nréa AT, : "ltole ot Leamy Gil Flaw in Cyveliz Steam Stinulalion Operations®
Canadian Intematicnal Petvoleum Conlerence J upe 11-73, 2002, Calgary

Turta, AT, “Foe-To-leei O Disolacemont™ Presented at Canadian International Petroteum
Cenference. June 4-8, 2000, Calgary.

Swmehal, A, Dgs, 8., (roldman, J and Turta, A “A Mcchanistic Study of Single Well Steam
Assisted Gravity Dramage” 2000 SPEDOE JOR Symposium. Tulsa. Oldahoma, 3-5 Apeil 2000,

- Greaves, M., Saghr. AM. ¥ia, TX, T urta, A and Ayasse, C: “Recent Laboralory Resuhs of

THAT and its Comparisor with other Thetna! Processes™ 20600 SPEDOL IOR Symposium, Tulsa,
Dklahoma, 3-5 April 2000,

. Tuarta, A,, Maii, 8. and Singhal A " Feasibility of IOR Process Apphications to Heavy and

Extra-Teavy Oil Reservoirs’ Exploitation” Fighth Saskatebewan Pelroleum Corierence, Regina 17
20 Ozicber 1994,

- Greaves, M. Saghr, AM. X, T.X, Tuorta, A. and Ayasse, C: "THAT - New Air njection

Technology for Heavy Oif Recovery and In-Situ Upgrading” S Annnal Technical Mesting o the
Pcrroleum Socicly, Calgary, Alberta, June 14-1 8, 14999,

- Twrta A - Iu-Situ Cowbustion - From Pilot to Commersial Application.  Proceedings of the Fieild

Applicaticns of In-8itu Combustion  Past Perfarmanee/Fitare A pplication Sytnposium, Fulsa,
April 2122, 1994,

- Aldea Gii., Furta A and Zamii M. : The In-Situ Combustion Industris] Exploiration of Suplacn de

Burcau Ficld, Romania, The Fourih fotemational Conferapee on Hewvy Crude and Tar Sands,
Avgust 7-12, 1988, Edmonton.
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- Turta A. - Use of In-Sitw Combastion a- 4 Tertinry il Recovery Method at Babeni Llelvetian

Fisld, Romaniy, Biternationsa: Sympasivm Faromeek 178, [he Mechanics of (1f Recovery, Tl
Narional Tnstinnte for Scicntific and ‘Technical Creation {NIS'1CY, Buchareyt, April 10-13, 1964,

‘h}n_c:sou V.awd Turts A, The Temperaturz Distributon or the In-Sitm Combustion Process Takir g
o Account the  Impermicablo Intereaiations ol the Pay  Zode,  Intemational
Svmposiun Euromech 178, The Mechanics of (il Recovery, NSO Bucharest, April 10-13,
1984,

Carcoana A, 'l_"urta A, Burger ), apd Bardon C. Balyage of Reenperation ¢'un Gisement dTIuile
Lourde par Combustion In-Siar, Colloqme  Tnternat. sur Jos Llechrigues dTxploitation e
dTxploration des Hydracarbures, %ris, December 10-12, 1974,

PRESENTACIONES EN CONFERENCIA DE INGENIERIA DE PETROLEOS

[ 13
H

Review of the Uizintentional In Siw Lpgrading of Praduced OQil in Soms Cield I Sit
Combustion Projects.  lovited presentaion ks the Shell Interaational Symposium 1lagne
Nuvember 2006

lmerging Ofl Recovery Tech nologics: lue-Fo-leel Displacement Pracesses. Presented w CIM
(Calgary Seciion), Teavy Off and Harizontal Well Spevial uterest Group, on March L0ch, 2005 and
0 CHOA on Getaber 12101, 2005

Comyuoreial Applicition of F2-S'tu Combustian, CIM (Calgarv Saction), | leavy Oil Special Interest
Group, on June 23th, 1992, SPE India Section on Mereh Tih, 1993, University of Math, Fugland.
March 12th, 1993 -
Pracedires 10 Farablish the Tosition of (he LUombustion ront. Specialists Forum on In-Sity
Combustion. Heavy Qi) Special Interest Group of the Petroleun Society ol CIM, Calgary Sectiom,
Ot 25th, 1990,

ACTIVIDAD DOCENTE

- Instructor para un curso de dos dias sobre Recuperacién de Crudo
Pesado mediante Combustién in Sity para Petrobras, Brasil,
JOGMEC, Japon y Petronas, Malasia en el periodo 2006-2008

- Instructor de un curso de un dia sobre Recuperacion Tpermica de
Crudo Pesado para: Calgary Petroleum Technilogu Transfer Centre,
Diciembre de 1896; un grupo de especialistas Chinos en Marzo de
1996, y un Grupo de Especialistas Egipcios en Computer Modefing
Group Calgary, en Mayo de 1996,

20
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- Instructor para un curso de seis dias en IOR en Colombia (para
ECOPETROL), Noviembre de 1993. Se llevd a cabo un curso similar
por segunda vez en el Petroleum Recovery [nstitute, Junio de 1995
(para otro grupo de especialistas de ECOPETROL).

- Instructor para un curso detallado de dos dias sobre combustion in
situ, para personas de un instituto de investigacion y para el personal
del Campo Petrolero Videle en Rumania (1987).

NOTAS PROFESIONALES

Listado en el WHO'S WHO de Profesionales Internacional, 1997,
Listado en el Who's who en Alberta, Primera Edicién, 1894-1998, Publicado por
la Lista B & C.

1
Il
li

La firma de MONICA BELTRAN, Cénsul General de Colombia en Otawa, que
leva el sello de Misiones de Colombia en el exterior fue legalizada por
AMPARO DE LA CRUZ TAMAYQ RODRIGUEZ, del Ministeric de Relaciones
Exteriores de Bogota - Colombia el 3 de enero de 2012 a fas 11:19 AM baio el
No. LMBD11019327, y se relaciona con la autenticidad de una certificacion que
consta de 4 paginas firmada por K RUSSELL.

Es traduccién fiel y completa de un documento escrito en inglés del cual queda

copia en esta oficina vy a ia cual me remito para su confrontacion.

SREL RICAURTA A
TRADUCTOR OFICiaL
RES. 3287 Ministeng o= Justicia
e agosto 17 de 1581
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IN THE COLOMBIAN PATENT OFFICE
RE: Application Number: 06-128697
Applicant: Archon Technologies Ltd. (Canada)
Inventor: Conrad C. Ayasse

Title: PROCESO DE COMBUSTION IN SITU PARA LA
EXTRACCION DE HIDROCARBURQS LIQUIDOS DE
UNA RESERVA SUBTERRANEA DURANTE EL
AVANCE DE UN FRENTE DE COMBUSTION

AFFIDAVIT OF ALEXANDRU TURTA
(sworn this Qg{ day of December, 2011)

|, ALEXANDRU TURTA, PhD, P.Eng., Senior Research Engineer and inventor of
the Toe-To-Heel Air Injection (THAI) process, of the City of Calgary, Province of Alberta,
Canada, MAKE OATH AND SAY AS FOLLOWS:

1. | have a PhD. in Petroleum Engineering in the area of oil exploitation by in situ
combustion from the University of Oil and Gas in Romania. | have been working in the

area of petroleum recovery and oil recovery techniques for over 30 years.

2. | am currently an employee of the Government of Alberta, Canada, and work as a

salaried researcher in the area of petroleum recovery methods .
3. A copy of my curricutum vitae is attached as Exhibit ‘A’ hereto.

4. | am the co-inventor along with Dr. Malcolm Greaves of the subject matter of US
Patent 5,626,191 entitled “Qilfield In-Situ Combustion Process” - which describes a
“THALI" (toe-to-heel air injection) process - and which patent was referred to as prior art
document “D1" by the Colombian Patent Office in Resolution No. 68026 (hereinafter
document “D1” or “my Patent D1") and which document D1 is also referred to in My Paper
D3.

5. | am further the co-author, along with Dr. T. X. Xia, Dr. Malcom Greaves and Dr.
Conrad Ayasse of the published technical paper entitled:

"THAI- A 'Short-distance Displacement’ in situ combustion process
for the recovery and upgrading of heavy oil", Chemical Engineering
Research and Design, 2003, 81, (A3), 295-304.



* which technical paper was referred to as prior art document “D3" by the Colombian Patent
Office in Resolution No. 68026 (hereinafter document “D3” or “my Paper D3"). -

Colombian Examiner made a comparison of Qil Recovery Factors and __Improperly
Concluded Colombian Patent Application 06-128.697 does not have a technical
advantage over the method disclosed in My Paper D3

6. | have read Colombian Patent Application 08-128697 ( English version).

7. It is my technical opinion that due to the different test conditions of My Paper D3 —
laboratory 3-D set up - and the reservoir simulation models used in Colombian Patent
Application 06-128697, that it is improper and technically unsupportable for the Colombian
Examiner Tellez to rely on respectively different oil recovery factors (86.5% OOIP versus
43.4% OOIP) respectively from each of the above methods so as to  conclude that
Colombian Patent Application 06-128697 has no technical effect (or worse, concluding
that it has an “adverse technical effect'lly over the method set out in My Paper D3.
Laboratory tests generally show better results (as far as the oil recovery is concerned)
compared with large scale operations (mainly real field operations) and can show better

results than numerical simulation results of field-scale operations.

8. | believe the substantially different test conditions in My Paper D3 (laboratory set
up) as compared to the THAI simulation conditions using STARS computer modelling
program disclosed in Colombian Patent Application 06-128697 prevent any direct
comparison as to whether one method has technical advantage over the other, and that
for a proper comparison to determine if there is a technical advantage of the method of
Colombian Patent Application 06-128697, reference should be made ONLY to the
numerical simulation-obtained oil recovery factors (%OOIP) set out in Table 1b of
Colombian Patent App. 06-128697, where 0% steam is injected, as opposed to where
various quantities of steam are injected in accordance with the method of the invention of

Colombian Patent App. 06-128697, under identical reservoir conditions.

9. Pressure has an influence on the operation of the THAI process, for example, the
in-situ density of injected air in the formation is directly related to the operating pressure;
gas-liquid segregation tends to be more pronounced at lower pressures, contributing to the
avoidance of O3 break-through in the horizontal producer, therefore favouring better OOIP

results, as provided in My Paper D3.



' 10.
pressure of the
Application 06-128697 would have on the % QOIP factor as obtained from the 3D micro
test cell of My Paper D3, such is clearly a difference between the operating parameters of

While it is difficult to establish to what degree and to what extent the higher
“in field” simulation conditions of the method of Colombian Patent

My Papef D3, and those test conditions set out in Colombian Patent Application 06-
128697, this can contribute to lower recovery factors in the simulationscompared to My
Paper D3.

Simulation Results Establishing Colombian Patent App. 06-128697 has a technical
merit

11.  Specifically, from data disclosed in Table 1b of Colombian Patent App. 06-128697,
it appears that when comparing fthe results of numerical simulation for such in situ
combustion recovery method disclosed in the patent application (ie. injection of steam
with flows of 5 m®/day and 10 m®day) with the processes known in the previous art (which
do not use steam injection inside the horizontal portion of the production well) (ie with 0
m°/day injection of steam) under identical operation conditions, bitumen recovery factor
OOIP% obtained with the process of Colombian Patent App. 06-128697 is 43,4%,
compared to only 35,1% obtained wifh the process in which steam is not injected:

Table 1b: AIR RATE 65.000 m°/day - Steam injected in the horizontal well tubing

Max. Coke Max.
g Amount of Biturmen Average oi!
cvlinder the well Factor rate
¥ cylinder
m°/day (water 0 o o o 3
equivalent) C Y% Yo %0O0IP m*/day
*0 410 20 0 351 28,6
5 366 80 0 43.4 30,0
10 360 45 0 43,4 29,8

* Not Part of the Invention in Colombian Patent App. 06-128697

From Table 1b it results that for an increase of daily rate of 1.4 m® an amount of steam of
at least 5 m® (water equivalent) is injected; the steam injected/incremental oil recovered is
approx. 3.6 m*m®, which presently with today’s oil prices fikely would be economical,
particularly if water is injected (which turns to steam) no initial heating of the steam wouid

be required.



CONSULADOQ DE COLOMBIA

*12.  Based on the above, | am of the belief that the technical problem being overcome
by Colombian Patent Application 06-128967 is to prevent or reduce oxygen ingress into
the horizontal leg of the producer well by injecting a non-oxidizing agent in the horizontal
producer, and thus avoid risk of explosions. At the same time — for some conditions -
injecting a non-oxidizing agent such as steam in the horizontal producer may also have a

positive effect on oil recovery rate.

Purpose of Affidavit

13. | make this affidavit at the request of Archon Technologies Ltd., and for no

improper purpose.

Attestation as to Independence

14. | have no interest, financial or otherwise, in Archon Technologies Ltd., or

Colombian Patent Application

15. | have not received any money or benefit from Archon Technologies Ltd. or any

other persons to make this affidavit.

SWORN BEFORE ME at the City of
Calgary, in the Province of Alberta,
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y of December, 2011.
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THIS IS EXHIBIT ° fs "

{o the Affidavit of
TP ALEXANDRY T 2TA
Sworn before me this _41_5:_@"‘
day of mbor 20 41

-

A Commissioner for Oaths/Notary Public
in and for the Province of Alberia
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ALEX TURTA, Ph.D., P.Eng.

Alberta Innovates Technology Futures
e-mail alex.turta@albertainnovates.ca

EDUCATION

1977 - Ph.D,, Petroleum Engineering, Institute of Oil and Gas Bucharest, Romania. Subject: heavy
oil recovery by in situ combustion (ISC)
1968 - M.Sc., Petroleum Engineering, Institute of Oil and Gas, Bucharest, Faculty of Driiling of
Wells and Exploitation of Oil and Gas Reservoirs

SUMMARY OF QUALIFICATIONS

¢ Heavy oil reservoirs exploitation by thermal methods (mainly in-situ combustion), waterflooding and
primary solution gas drive (foamy oil)

Designing, implementing and evaluating Improved Qil Recovery (IOR) projects.

Laboratory testing and research for JOR methods applied to heavy and light oil reservoirs.

Reservoir engineering aspects of horizontal wells

Conventional reservoir engineering

Enhanced Gas Recovery (EGR)

Asphaltene deposition

TOP ACCOMPLISHMENTS

» Development of the Toe-To-Heel Displacement Processes (THAI™ and CAPRI), in a long cooperation
with University of Bath, England. Development of the Toe-To-Heel Waterflooding (TTHW) process.
All three nove! processes - THAI™, CAPRI and TTHW - are currently under field testing in Canada.

¢ Instrumental in the development of the PRIze/SelectEOR sofiwares, used for the evaluation of EOR
potential of oil reservoirs. Coordinator of the team

* Pioneering work in the Enhanced Gas Recovery (EGR) and CO, storage

EMPLOYMENT HYSTORY

April 2000 to date ALBERTA INNOVATES TECHNOLOGY FUTURES Calgary
(former Alberta Research Council)

Conducting research in the following areas:

- thermal oil recovery methods

- mechanisms of primary recovery of heavy oils (foamy oil)
- waterflooding of light-heavy oils

- Enhanced Gas Recovery (EGR) and CO, storage
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1990 — April 2000  PETROLEUM RECOVERY INSTITUTE Calgary

Conducted research in the following areas:

- mechanisms of primary recovery of heavy oils {foamy oil)

- thermal recovery methods: SAGD, steam injection, in-situ combustion (ISC), etc

- minimum miscibility pressure determination

- miscible coreflood to asses the efficiency of different schemes

- study of wettability changes as induced by miscible displacement.

- asphalienes deposition phenomena inside and outside porous media

—  performed international consultancy work in the area of EOR thermai pilots evaluation

— participated in the development of the PRI sofiware PRlze, for evaluating the EOR potential of oil
Teservoirs

1988-1990 PETROLEUM RECOVERY INSTITUTE Calgary
Conducted research on sweep efficiency improvement using foams.
Carried out and evaluated:

- foam coreflood tests;
- micromodel flow tests to visualize the foam interaction with the crude oil.

Research and Development Institute for Oil and Gas, Campina, Romania
1985-1988 Deputy Manager-Heavy Oil Department

Responsible for the evaluation of two commercial firefloods (ISC projects) in Videle-Balaria basin

1979-1988 Supervisor E.O.R. Group

Responsible for screening of E.O.R. techniques (thermal, miscible and chemical) for the main oil
reservoirs in Romania.

1975-1978 Chief Engineer-Heavy Qil Exploitation

Designing, implementing and evaluating steam injection, firefiood and CO, immiscible pilot
projects.

1971-1974 Senior Research Engineer

Responsible for supervising the research team for the development of the wet ISC at Suplacu de
Barcau field.
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1968-1970 Reservoir Engineer

Responsible for conducting lab tests on fluid and rock properties and establishing primary and
secondary reserves.

INTERNATIONAL EOR CONSULTING ACTIVITY

Consultancy with Petrobras, Brazil and JOGMEC, Japan, in the area of air injection/in-situ
combustion application for heavy and light oils, 2006-2007.

Consultancy with AMOCO Canada and AMOCO Research Center in Tulsa, USA, in the area of in-
situ combustion application, 1994,

Consultancy with Ocean Energy of Houston for light-heavy oil recovery methods, 2002
Review of Eight ECOPETROL (Colombia) Qil Reservoirs in order to assess the potential for EOR
and Horizontal Wells. November 1993. The assessment was conducted using PRlze, the software

developed by PRL

Consultancy with United Nations Development Programs for India, 1991-1996 (in-situ combustion)

INTERNATIONAL EOR CONSULTING STUDIES

1.

7.

Coates, R. and Turta, A. : “ Feasibility of Applying In Situ Combustion Process in N-E Reservoir”
June 2004, Contract work

Turta, A, and Singhal, A. : “Staatsolie IOR/EOR Opportunities: Evaluation of Future IOR/EOR
Potential” April 2004, Contract work

Turta, A. : “Assessment of the Commercial Steamflood Project in Karazhanbas Fieid, Kazahstan”
March 2003. Contract work

Turta, A. : “Evaluation of Possibilities to Improve Post Thermal Exploitation of Bellevue Oil Fieid,
Within Oracle Oil Company Lease” Shreveport, Louisiana, USA., November 2000.

Turta A. : Review of the Balol and Lanwa In-Situ Combustion Field Tests. Technical Report Prepared
for the United Nations Development Programs, March 1996.

Turta A. : Review of the In-Situ Combustion Laboratory and Field Tests for Balol and Lanwa Qil
Reservoir. Technical Report Prepared for the United Nations Development Programs, November 1994

Turta A. : Performance Evaluation of the Balol and Lanwa In-Situ Combustion Pilots and

Page 3 of 11



ALEX TURTA 4

Phone (403) 210-5207

10.

1.

2.

Recommendations for Further Development of the In-Situ Combustion Process on the Santhal-Balol-

Lanwa Structure. Technical Report Prepared for the United Nations Development Programs. April
1993

Turta A. : Performance Evaluation of the Balol In-Situ Combustion Pilot and Recommendations for
Further Development of the In-Situ Combustion Process in the Balol-Lanwa Reservoir. Technical
Report Prepared for the United Nations Development Programs. November 1991:

Turta A., Anghel A.: The Feasibility of the Fireflood Apptication for the Exploitation of Russkoe
Reservoir,  Siberia, U.S.S.R. Under the Memorandum between Ministry of Petroleum, Romania and
Ministry of Petroleum, U.S.S.R. 1987.

Machedon V., Panaitescu A. and Turta A.: The Design of a Fireflood for Pampa del Castillo la
Guittara, South Argentina. Under Contract Between Ministry of Petroleum, Romania and The Company
Perez Companc, Argentina, 1983-1984.

Barbalata G., Bennion D., Nichols J. and Turta A. : Appraisal of In Situ Combustion Application in
Videle-Balaria Oil Reservoir. AOSTRA Canada and ROMCONSULT Romania.Bucharest, Sept.1981.
Technical Report for the World Bank.

Turta A., Socol S., Popp V. et al. : The Feasibility of the Application of the Thermal Methods (Steam
Injection and Fireflood) for the Rio Hollin Tar Sand Reservoir, Provincia Oriente Ecuador. Under
Contract between the Romanian Ministry of Petroleum, and Compania Asphalto del Ecuador, Quito,
Ecuador, October 1977.

PATENTS

1. Turta A, Sim S, Singhal A., Bunio G. and Hawkins, B. : Method for Recovery of Natural Gas
from a Group of Subteraneous Zones. U.S. Patent 2009/0200026 Al, August 13, 2009

2. Turta A, Wassmuth F., Shrivastava, V. and Singhal A. : Toe-To-Heel Waterflooding with the
Progressive Blockage of the Toe Region. U.S. Patent 7328743 B2, 2008.

3. Avyasse C., Greaves M. and Turta A.: Oilfield In-Situ Upgrading Process. U.S. Patent 6412557
B1, 2002.

4. Ayasse C. and Turta A.: Toe-To-Heel Oil Recovery Process. U.S Patent No. 6,167,966, 2001.

5. Greaves M, and Turta A.: Oilfield In-Situ Combustion Process. 1J.S. Patent No.5,626,191,
1997. Canadian Patent No. 2,176,639.

6. Turta A, Cucuiat M.: Recovery of Oil from an Oil Reservoir by Miscible Displacement. U.S.
Patent 4,343,362,

7. Constantinescu A., Turta A., Carcoana A. : Chemical Ignition Method for Oil Strata.
Romanian Patent 89038,

8. Popa C., Turta A. and Trasca N. : Sand Control Technique Using a Modified Process of Cyclic
In-Situ Combustion. Romanian Patent 79300.

9. Turta A. and Cucuiat M.: CO; Assisted In- Situ Combustion Process for Heavy Oil Recovery.
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10.

11.

Romanian Patent 76966.

Cucuiat M.and Turta A. : Method for a Safe Ignition in In-Situ Combustion Using a Gas
Burner. Romanian Patent 64093.

Turta A. and Saghin A. : Ignition Method for In-Situ Combustion to Increase Sweep Efficiency
in the Area around the Combustion Well, Romanian Patent 57145.

ISC RELATED TECHNICAL REPORTS CONDUCTED WHILE WORKING WITH THE
ALBERTA RESEARCH COUNCIL/ PETROLEUM RECOVERY INSTITUTE

1.

2.
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Sarma H, Singhal, A., K and Turta A T : “Improved Reservoir Characterization within
PRIze” Alberta Research Council, October 2002

Turta, A.T., Sim. S. :"Foamy Oil and Steam Flood Evaluation Study for the Crestar Saleski
Wabiskaw Formation" for Crestar Energy Inc. , June 2001

Turta, A, Maini, B,, Fisher, D., Jackson, C., Yipping Z., Goldman, L., Randall, L., Green, K.
and Girard M.: “Improving Cold (Foamy) Heavy Oil Operations” JIP Project 1999/2000-3.
Progress Report, January 2000.

Turta, A.: "Interim Report on Feasibility of Air Injection Application as an IOR Process for the
Wapiti Qil Reservoir" Contract work for Richland Petroleum Corporation., November 1999.
Turta A, Wassmuth F., Maini, B. and Sarma H.: “PRlze 2.0: Updated Computer Methods for
Evaluating the IOR Potential of Petroleum Reservoirs”. Technical Report. PRI, March, 1999.
Turta, A, Goldman, J. and Maini, B. : “Economically Beneficial Waste Gas Injection for
Medium/Heavy Oil Depletion” PRI Report 1998/1999-2, March 1999.

Singhal A., Das S., Goldman, J. and Turta A.: "Optimization of Well Configuration in Single
Well Steam Assisted Gravity Drainage Projects” PRI report 98/99-5, March 1999. ]
Turta, A, Singhal A.: “Reservoir Engincering Aspects of Oil Recovery from Low
Permeability Reservoirs by Air Injection” PRI Report 98/99-3, September 1998,

Singhal A., Das S, Goidman, J. and Turta A.: " Optimization of Well Configuration in
Single Well Steam Assisted Gravity Drainage Projects” PRI report 97/98-5, March 1998.

. Turta, A. and Singhal, A.: "Interim Report on Feasibility of High Pressure Air Injection

Application as an EOR Process for the Ain Zalah Qil Reservoir”" Contract work for Chauvco
Resources Ltd., May 15, 1997,

. Singhal A., Shaw J., and Turta, A. "Improved Oil Recovery Potential Assesment for Battrum

South Pool, Unit #4 " Contract Work for Sceptre Resources, November 1995.

. Wassmuth F.,, Turta A, Sarma H., and Howes B.: PRize : Methods for Evaluating the EOR

Potential of Petroleum Reservoirs. Technical Report. PRI, January, 1994,
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ISC RELATED TECHNICAL REPORTS CONDUCTED WHILE WORKING WITH THE
RESEARCH AND DEVELOPMENT INSTITUTE FOR OIL AND GAS, CAMPINA,
ROMANIA

1. Turta A. : Oil Recovery Methods Evaluation and Forecast of the Improvement and/or New

Methods to Further Increase the Ultimate Recovery, 1988.

. Turta A.: West Balaria and East Balaria Full Scale Fireflood Process Evaluation, 1987.

. Turta A., Socol 8. : Moreni Levantin Steam-Foam Injection Design Pilot using 1.C.1.-

Synperonic Surfactant, 1987.
. Turta A., Panaitescu A. : East Balaria Full Scale Fireflood Evaluation, 1986.
5. Teisanu F,, Turta A. : Laboratory Research of Steam-Foam Injection Processes in Order to
Improve Steam Drive Sweep Efficiency, 1986,
6. Turta A., Panaitescu A.: Babeni Helvetian Semi-Industrial Fireflood Evaluation for Process
Expansion,]1986.

7. Turta A. Panaitescu A.. Balaria Sarmatian 3 Full Scale Fireflood Evaluation for Process
Optimization, 1985.

8. Turta A., Condrachi A.: Ochiuri Drader Semi-Industrial Tertiary Fireflood Evaluation for

Process Expansion,1985.

9. Turta A., Purdel V.: The Mechanical Coring Results of the Wells K5.K6,K7,K8,K9 and K11
Drilled within Burmed Area of the Ful! Scale In-Situ Combustion Process at Suplacu de Barcau,
1983.

10. Turta A., Pantazi I.: Balaria Sarmatian 3 Full Scaie Fireflood Monitoring, and Evaluation of the
Operational Problems, 1984.

11. Turta A., Trocan V., Tuca C.: Research for Improvement of Thermal Method Efficiencies,

1983.

12. Turta A, Tuca C.: Fireflooding Procedure Improvements for Process Initiation and Monitoring,
1982.

13. Turta A, Tuca C.et al: Research for Improvement of the Sweep Efficiency of the Fireflood;
Utilization of Foam and Other Means, 1981.

14. Turta A., Pantazi 1., Trasca N.: East Videle Sarmatian 3 Evaluation of Combustion Field Pilots

for Expansion to Full Scale Exploitation by In-Situ Combustion,1980.
15. Turta A, Trasca N.: Expansion of the Tertiary Industrial Fireflood at Ochiuri Drader 111, 1980.
16. Turta A., Carcoana A.: Slatioarele Meotian Evaluation of In-Situ Combustion Pilots for
Expansion to Full Scale, 1979.
17. Turta A., Machedon V.: Babeni Helvetian Evaluation of the Fireflood Test and Design of the
Full Scale Process, 1979.
18. Turta A.: Feasibility Study of In-Situ Combustion Application as Tertiary Recovery Method at
Sarmatian 3"c" Videle, 1978.

19. Turta A.: Evaluation of the Fireflood Test at Ochiuri Drader ill, 1977.

20. Turta A. Barbarosic V.. Oil Reservoir Screening of EOR Methods Using Laboratory Tests,
1976.

21. Turta A. Burger J.: The Mechanical Coring Results of the Wells K1 and K2 Drilled within the
Burned Area in the First Fireflood Pilot at Suplacu de Barcau, 1975.

22. Turta A. Carcoana A.: Feasibility Study of In-Situ Combustion Application as a Tertiary
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Recovery Method at Sarmatian 3"a+b" Videle, 1975,

23. Turta A.: Design of the Wet In-Situ Combustion Test as a Tertiary Recovery Method at
Ochiuri Drader 111, 1974.

24. Turta A ;: The Mechanical Coring Results of the Well K; Drilled Within the Burned Area in the
First In-Situ Combustion Pilot at Suplacu de Barcau, 1972.

25, 42, 43 and 44. Turta A.: Design, Implementation, Monitoring and Evaluation of Wet In Situ
Combustion Pilot Tests at Suplacu de Barcau, 1970, 1971,1972 and 1973.

26. Turta A, Stan A : Suplacu de Barcau Reservoir. Original Oil In Place Review, 1970.

27. Turta A.: Heat Losses During Steam Injection. Application to the Suplacu de Barcau Panonian
Reservoir, 1969

OIL AND GAS TECHNICAL PUBLICATIONS

1.

9.

Turta, A., Singhal. A K. et al. : "Preliminary Considerations on Application of Steamflooding in
a Toe-To-Heel Configuration” Journal of Canadian Petroleum Technology, November 2009.

Turta, A., Chattopadhyay S.K, Bhattacharya R.N., Condrachi, A., and Hanson, W.: “Current Status
of the Commercial In Situ Combustion (ISC) Projects and New Approaches to Apply 1SC” Journal
of Canadian Petroleum Technology (JCPT) November 2007

Xia T. X, Greaves, M. and Turta T.A.: “Main Mechanism for Stability of THAI - 'Toe-To-Heel
Air Injection”. Journal of Canadian Petroleum Technology, January 2005, Vol. 44, No. 1.

Turta, A.T., and Singhal, A, K.: “Overview of Short-Distance Oil Displacement Processes”
Journal of Canadian Petroleum Technology, February 2004,

Xia T. X., Greaves, M., Turta A.T. and Ayasse C. : “THAI - A “Short-Distance Displacement” In
Situ Combustion Process for the Recovery and Upgrading of Heavy Oil“ Trans IChemE, Vol 81,
Part A, Maich 2003

Turta, A.T., Maini, B. and Jackson, C: "Mobility of Gas-In-Oil Dispersions in Enhanced
Solution Gas Drive (Foamy Oil) Exploitation of Heavy Oil Reservoirs. Journal of Canadian
Petroleum Technology, March 2003.

Popa, C, Turta, T. A. :"Waterflooding by Horizontal Injectors and Producers” Technical Note in
Journal of Petroleum Technology, October, 2002

Xia T. X., Greaves, M., and Turta A.T. : “Injection Well — Producer Well Combinations in
THAI ‘Toe-To-Heel Air Injection’. Technical Note in Journal of Petroleum Technology, June
2002.

Turta, A.T., and Singhal, A, K.: “Reservoir Engineering Aspects of Light Oil Recovery by Air
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10.

11.

12.

13.

14.

15.

17.

18.

Injection” In SPE Reservoir Evaluation and Engineering, August 2001

Turta A, Wassmuth F., Maini, B. and Singhal A.: “Evaluation of IOR Potential of Petroleum
Reservoirs”. Proceedings of the 16th World Petroleum Congress, Calgary , June 11-15, 2000.

Turta A. and Pantazi 1. : Development of In-Situ Combustion on an Industrial Scale at Videle Field
Romania, SPE Reservoir Engineering, November 1986.

Ionescu V., Tutunea I. and Turta A. : The Influence of the Intermolecular Friction on the Flow of a
Viscous Fluid Through a Porous Medium, Applied Mechanics Review of the Romanian Academy
of Sciences, Volume 44 Part 1l and 1V 1985- Linear Case and Volume 44 Part Ill 1985 - Radial
Case.

Turta A, Socol S., Trasca N. and llie N. :Application of Cyclic Combustion in Romanta, Mine
Petrol si Gaze, July 1985.

Turta A., Socol S., Trasca N. and Ilie N. : Sand Control by App]ymg Controlled In-Situ Coking,
Mine Petrol si Gaze, December 1984.

Carcoana A., Machedon V., Pantazi 1., Petcovici V. and Turta A. : In- Situ Combustion . An
Effective Method to Enhance Oil Recovery in Romania, Eleventh World Petroleum Congress,
London, August 28- Sept.2, 1983.

. Turta A. : The Heat Content of the Produced Fluids in the Suplacu de Barcau Fireflood Project,

Part ] in Petrol si Gaze January 1976 and Part 2 in Petrol si Gaze March 1976.

Turta A. : Forward In-Situ Combustion. Calculation of Atomic Hydrogen-Carbon Ratio and its Use
in Designing Field Combustion Projects, Petrol si Gaze, Nov. 1975.

Turta A. and Dumitrescu H. : The Heat Content of the Produced Fluids in the Suplacu de Barcau
Steam Drive Piiot Project, Petrol si Gaze, October 1974.

PETROLEUM ENGINEERING CONFERENCE OR SYMPOSIUM PRESENTATIONS
(PAPERS PUBLISHED IN THE PROCEEDINGS)

1.

Turta A: “Review of Steam-Based Ignition Operations for Initiation of In-Situ Combustion
Process.” World Heavy Qil Congress, Edmonton, March 2011

Turta A,, Coates R and Greaves M.: “In-Situ Combustion in the Oil Reservoirs Underlain by
Bottom Water. Review of the Field and Laboratory Tests.” Canadian International Petroleum
Conference, Calgary, June 16-18, 2009
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3.

11.

13.

14,

Greaves, M., Xia, T.X,, and Turta, A.: “Stability of THAI Process — Theoretical and Experimental
Observations™ Canadian International Petroleum Conference, Calgary, June 2007,

Turta A, Singhal A. Greaves, M, and Xia, T: “ Current Status and Screening Criteria for Field
Application of Short-Distance Oil Displacement Methods™ American Association of Petroleum
Geologists, June 24-27, 2005, Calgary

Turta T A : “Toe-To-Heel Air Injection (THAL): A Novel Thermal Recovery Process™ Invited
Guest Presentation at Computer Modelling Group Technical Symposium, July 9-11, 2002,
Calgary

Turta, A.T., Fisher D.B., Goldman, J, Green., K. and Maini, B.B. : "Experimental Investigation of
Gas Release and Pressure Response in Foamy-Oil Depletion Tests" Canadian International
Petroleum Conference June 11-13, 2002, Calgary

Maini, B.B, and Turta A.T. : "Role of Foamy Oil Flow in Cyclic Steam Stimulation Operations”
Canadian International Petroleum Conference June 11-13, 2002, Calgary

Turta, A-T.. “Toe-To-Heel Oil Displacement” Presented at Canadian International Petroleum
Conference, June 4-8, 2000, Calgary.

Singhal, A., Das, S., Goldman, J and Turta, A.: “A Mechanistic Study of Single-Well Steam
Assisted Gravity Drainage” 2000 SPE/DOE IOR Symposium, Tulsa, Oklahoma, 3-5 April 2000,

. Greaves, M., Saghr. AM. Xia, T.X,, Turta, A. and Ayasse, C: “Recent Laboratory Results of

THAI and its Comparison with other Thermal Processes™ 2000 SPE/DOE IOR Symposium, Tuisa,
Oklahoma, 3-5 April 2000,

Turta, A.., Maini, B. and Singhal A.: " Feasibility of IOR Process Applications to Heavy and
Extra-Heavy Oil Reservoirs® Exploitation” Eighth Saskatchewan Petroleum Conference, Regina 17-
20 October 1999.

. Greaves, M., Saghr. AM. Xia, T.X,, Turta, A. and Ayasse, C: “THAI — New Air Injection

Technology for Heavy Oil Recovery and In-Situ Upgrading” 50" Annual Technical Meeting of the
Petroleum Society, Calgary, Alberta, June 14-18, 1999.

Turta A. : In-Situ Combustion - From Pilot to Commercial Application. Proceedings of the Field
Applications of In-Situ Combustion - Past Performance/Future Application Symposium, Tulsa,
April 21-22, 1994,

Aldea Gh., Turta A. and Zamfir M. : The In-Situ Combustion Industrial Exploitation of Suplacu de

Barcau Field, Romania, The Fourth International Conference on Heavy Crude and Tar Sands,
August 7-12, 1988, Edmonton.
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15.

16.

17.

Turta A. - Use of In-Situ Combustion as a Tertiary Qil Recovery Method at Babeni Helvetian
Field, Romania, International Symposium Euromech 178. The Mechanics of Oil Recovery, The
National Institute for Scientific and Technical Creation (NISTC), Bucharest, April 10-13, 1984,

lonescu V., and Turta A. : The Temperature Distribution of the In-Situ Combustion Process Taking
into  Account the Impermeable Intercalations of the Pay Zone, International

Symposium Euromech 178. The Mechanics of Oil Recovery, NISTC Bucharest, April 10-13,
1984.

Carcoana A., Turta A, Burger J. and Bardon C. : Balyage et Recuperation d'un Gisement d'Huile
Lourde par Combustion In-Situ, Colloque Internat. sur les Techniques d'Exploitation et
d'Exploration des Hydrocarbures, Paris, December 10-12, 1975.

PETROLEUM ENGINEERING CONFERENCE PRESENTATIONS

1.

Review of the Unintentional In Situ Upgrading of Produced Oil in Some Field In Situ
Combustion Projects. Invited presentation to the Shell International Symposium Hague
November 2006

Emerging Oil Recovery Technologies: Toe-To-Heel Displacement Processes. Presented to CIM
(Calgary Section), Heavy Oil and Horizontal Well Special Interest Group, on March 10th, 2005 and
to CHOA on October 12th, 2005

Commercial Application of In-Situ Combustion. CIM (Calgary Section), Heavy Qil Special Interest
Group, on June 25th, 1992, SPE India Section on March 7th, 1993, University of Bath, England,
March 12th, 1993

Procedures to Establish the Position of the Combustion Front. Specialists Forum on In-Situ
Combustion. Heavy Oil Special Interest Group of the Petroleum Society of CIM, Calgary Section,
Oct. 25th, 1990,

TEACHING ACTIVITY

- Instructor for a two-day course on Heavy Qil Recovery by In Situ Combustion for Petrobras,
Brazil, JOGMEC, Japan and Petronas, Malaysia in the period 2006-2008

- Instructor for a one-day course on Thermal Recovery of Heavy Oil, for; Calgary Petroleum
Technology Transfer Centre, December 1996; a group of Chinese specialists in March 1996, and
a Group of Egyptian Specialists at Computer Modeling Group Calgary, in May 1996.

- Instructor for a six-day course on JOR in Colombia (for ECOPETROL), November 1993, A
similar course was held for the second time at Petroleum Recovery Institute, June 1995 (for
another ECOPETROL group of specialists).

- Instructor for a two-day detailed course on in-situ combustion, for a research institute staff and for
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the Videle Oil Field staff in Romania (1987).

PROFESSIONAL NOTES

Listed in International WHO'S WHO of Professionals, 1997.
Listed in Who's Who in Alberta, First Edition, 1994-1998, Published by B & C List .
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