SVUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

A I

Industriay Comercio
i SUPERINTENGCENCIA

Tra. 11 PATENTEIY!l
Act. 328 CTOINFORMACION

FORMULARIO UNICO DE CORRECIONES Y MODIFICACIONES
2000-10

Folios: 22

. >008-07-02 15:13:36  Dep. 2020 NUECREACIONI
Fech 2 e Eve:p378 FASENAGIONALI

SOLICITUD DE:

]

[[] Cormeccion de Error Material [X_] Modificacién a una Solicitud.

Nombre: SCHLUMBERGER TECHNOLOGY B.V. IDENTIFICACION

[2]

SOLICITANTE  |Direccién:  Parkstraat 83-89 c.cC |:| nto [
Teléfono: C.E. D Otro D
E-mail
i Ndmero
3 Domicilio:  La Haya, Holanda, Paises Bajos
[:ZI Nombre: LUIS FELIPE CASTILLO GIBSONE . IDENTIFICACION

REPRESENTANTE |Direccion:  Carrera 13 No. 37-43 Piso 12 ce [x] ~nt [
O APODERADO
Teléfono: 2857460 Fax: 285 92 67
C.E. D Otro D
E-mail info@castillograu.com \
Numero . T.P. \
79.397 879 68.995 del
\ de Bogéta C.S.J.
ENﬁmero de Expediente

03 69.278

*

Descripcién de la correccién o modificacién solicitada
domicilio de la sociedad solicitante de la patente, por transferencia de SOFITECH N.V., a favor de:

MODIFICACION de nombre, direccién y

Nombre : SCHLUMBERGER TECHNOLOGY B.V.

Direccion : Parkstraat 83-89

Domicilio: La Haya, Holanda, Paises Bajos

[[6] Comprobantedepago N° Fecha

'52@9}#

Dj Anexos:

[X] Comprobante de pago de la tasa
m Poderes, si fuere el caso, copia auténtica
D Certificado de existencia y representacion legal de las partes, cuando sean personas juridicas.

[X] documento que respalda la modificacién copia auténtica

NOMBRE  LUIS FELIPE CASTILLO GIBSONE FIRMA %

ct

Bogota

68.995 de!

C.S.J.

instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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| ,SILiIIDERINTENDENCIA DE INDUSTRIA Y COMERCIO
N,

i Fecha: 2008-07-02 15:13:36 Dep. 2020 NUECREACIONI

Tra. 11 PATENTEIYI] Eve: 378 FASENACIONAL|
. Act. 329 CTOINFORMACION  Folios.
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIQ : o= 22

NIT @ B00i76039-2

RECIRD OFICIAL DE CAJA @ 08 - 52,094
FECHA t JULIO { DE 2008

ity CONSIGNACTION 39

DEPOSITANTE TIPG PAGO BANCO CUENTA fo. PAGO FECHR PGO Yr. PAGO
CASTILLO BRAU Y ASOCIADOSCONSIGNACION  BANCO DE BOGOTA 062734387 &1633 0170772008 18,001,000.00
CASTILLD GRAU Y ASOCIADOSCONSIGNACION  BANCO DE BOBOTA 062754387 61644 01/07/2008 75,000.00

i 00N CE P T 0 fhigd

CANT. RENTISTICO CONCERTD TOTAL CONCEPTO

{ 50005-01-03 (CAMBIG DE MUDALIDAD Y MODIFICA 12 MARCAS Y LEMAS COMERCIALES 103,000,00
TOTAL : $ 103,000.00
-0

S0N:  CIENTD TRES WIL PESOS

REGPONSABLE : o

RECIBO DE CAJA APLICADO AL EXPEDIENTE No. ’




~ APOSTILLE é

N (Convention de la Haye du 5 Octobre 1961)

1. Country:  United States of America

This public document

‘AV'/ £

2. Has been signed by _Elizabeth Currie Norwood

3. acting in the capacity of A Notary Public

‘*A Bears the seal/stamp of  Elizabeth Currie Norwood

Commonwealth of Virginia

Certified

5.at Richmond Virginia 6. On February 27, 2008
7.by The Secretary of the Commonwealth

8. No. 2244473-5

10. Signature: /

“7

Segretary of the Commonwealth

9. Seal/Stamp

Como [Notario Veintibéic de! Cireulo do

. hago consfar que esta copia

con originai qlie se he
presentad
Bogots 0.C.\ Colombia, °

\VO SAMPER RODRIGUEZ

e _VOTARIO VEINTISEIS .




Cﬁ[ am b{ o

- ' State of Texas

County of Ft. Bend

On this January 29, 2008, I certify that the preceding or attached document and the
duplicate retained by me as a notarial record, are true, exact, complete, and unaltered
photocopies made by me and that, to the best of my knowledge, the photocopies
document is neither a public record not has been publicly recorded, certified copies of
which are not available from an official source other than a notary public.

N ﬁgm ) g‘d;?vv\/b/vv\d

Sherri Sitzmann
Notary Public
Expires: June 13,2009
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Gity of Alexandria

Comm‘onwealth/State of Mir? Lt o,
I certify this to be a complate, fub, trug and

exact reproduction of the original document

Certiied this 19 £ dey o E‘cbuwa
EGaBeth Norkgod Notary PG 0 e 857401

My Commission Expires: March 31 , 2009

—

2 ngo;m \égl lodia dol Cicuio de
. r que
o & con origingl que s e e 2Pl

6 ha presentndo
Bogoté pfC .. Colombia.

N 2008

PR

GUSTAVO SAMPER
NoTARID vsmggzs) R6UEZ




BILL OF SALE AND ASSIGNMENT

KNOW ALL MEN BY THESE PRESENTS, that: -

SOFITECH N.V., (formerly known as Pumptech S.A.), a'company organized under the laws of Belgium
("Seller"), for and in consideration of TEN AND NO/100 U.S. DOLLARS (US$10.00) and other good and
valuable consideration, receipt of which is hereby acknowledged, has BARGAINED, SOLD, ASSIGNED -
and CONVEYED and by these presents does hereby BARGAIN, SELL, ASSIGN and CONVEY to
SCHLUMBERGER TECHNOLOGY B.V., a company organized under the laws of the Netherlands
(“Purchaser"), its successors and assigns, forever, all of its rights, title and interest in and to all patents
and patent applications, and all rights thereunder, that it may have anywhere in the world as set forth in
the Schedules attached hereto, with the understanding that such Schedules shall include all patents and
patent applications registered in the name of the Seller until the effective date of this Bill of Sale and
Assignment, even if not included explicitly in such Schedules, if they relate to the countries mentioned in .
the Schedules (the "Assets"); |

TO HAVE AND TO HOLD said Assets unto Purchaser, its successors and assigns, forever, and Seller
does for itself, its successors and assigns, hereby warrant, covenant and agree that Seller has the full
right and power to transfer and convey said Assets to Purchaser, that the Assets are transferred free and,
clear and not subject to any claim, lien, security interest or encumbrance of any kind, and that this
conveyance shall convey to Purchaser good and merchantable title to the Assets which title Seller does
hereby warrant against all and every person or persons whomever lawfully claifning or to claim the same
or any part thereof. Seller will execute such further instruments as Purghaser reasonably requests to
perfect or further evidence the transfer of any of the Assets.

erned\and consfrued in accordance with thé laws of the

:;wNo Ao Veintiséis del Circulo de
B ,o“oln « fago constar que esta copia

® ofn original que se ha preso
1 ntado
BRootd D.C.. Colombia.

27 JUN 2008

This Bill of Sale and Assignment shall be g9

Netherlands.

Sofitech_STBV_1Dec2005_patentassign.doc

| GUSTAVO SAMPER RODRIGUEZ

NOTARIO VEINTISEIS
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IN WITNESS WHEREOF, Seller has caused this Bill of Sale and Assignment is exgcuted by its duly

authorized corporate officer with effect as of the 1st day of December, 2005.

SOFITECH N.V.

BY: /VOLMA’

Title: /&-M/\,JW ’SVZTDZV'&’VV‘/

Accepted by: SchlUmberger Technology B.V.

By: %Q,JM i

Title:_fhRACTINL.
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g 4/47 % & T B Ty

by me, Mrs. Saskia Daniélle Meijer, Llm, junior civil RN B
law notary, substituting for the absent Mr Michaél '

John José Reinier Lentze, Lim, civil law notary
residing at The Hague (The Netherlands), on this day
of:

Sof; itéch_STBV_ 1Dec2005_patentassign.doc

AVO SAMPER R
. Nomrio veumsggR{G EZ

Veintiedis def Citeulo do
mr:smr que esta copie

que se ha presentado
ot D.C.. Coiombla,




rar”

SCHEDULE

Patents and Patent Applications

mo Notarld Veintiséis de! Circulo de
_ [Bogota, rago constar que asta copla

Incide conferiginal que o he presentado
oté D.C.. Colombla.

7 JUN 2008

GUSTAVO SAMPER RODRIGUEZ

NOTARIO VEINTISEIS

Sofitech_STBV_1Dec2005_patentassign.doc



80-vvLL ;

@ \\ Ol 169 2002/AONS2 80-t'vZt OL 169] S66L/NNI/L0 0'LpbO0ZLE| 1661/HYWN/Z0]  Z00/AONMDZ| (G3NOONVEY] Vd3| ASLS Aueuwsb| 2e10'6S]  SHO3L JWNd
S661L/ONVED O Lvv00216| 1661/dvIN/Z0] _ S661/DNV/AED] G3NOONYEY| Yd3l ABLS Key| 2e10°SS SHO3L dNd
966L/5dV/8L 199 £9v 0| 966L/AVIN/SL] 199 €9V 0] 266L/NV(/0 7 EEI0216]  L66LMNNMS0|  966L/ONV/SL| QSNOGNVEY|  ¥d3j A8LS Auewsab]  §z10°SS SHO3L dWNd
9661L/ONV/S! 199 €9% 0| 96BL/AVW/GL| 199 €9V O] 26BL/NVI/20 T PBCI0CL6| 1661/NNT/S0| _ 966L/ONV/SE] G3NOGNVEY| vd3| A8LS Key| 6210°6s SHO31 dWnd
2002/d35/90 -ZPSS ¢t 689 d| YOELNVI/EL 0'162£0268] 6861/030/2| _ 200e/daS/M0| O3NOGNvEv] vYd3| ASLS Aueuwsb] £210'6S SHO31 dNd
2002/d35/80 GS2 L€ 0| YE6LINVI/6L 0°26260268] 6861/030/2Z| _ 2002/d35/80] QINOAGNVEV| vd3} ABLS Aen|  €cLo’ss SHO3L dWNd

+86 v/ 0] ¢661/d35/60 1"11220268| 6861/100/.2]  2661/d3S/60 Q3iNvED|  vd3| AglS N[ 0210°SS SHO3L dWnd
86 vLE O] 2661/d35/60, "1 1220268| 6861/100/L2] 2661/d3S/60 G3INVED|  vd3| AGLS 1| 02L0'SS SHO3L dWNd
211820 689 d| 2661/d3S/60) 1"1L1220268| 686L/L00/L2]  2661/d3S/60 Q3INvED]  vd3| Adls 3a] o0zt0Ssl  SHO31 dWNd
+86 v.€ 6] 2661/d35/60 1"'11220268| 686L/L00//2]  2661/d3S/60 Q3INVED|  ¥d3| AelS Ken| ~ ozLo'ss SHO3L dWNd
0-6'£EE!
2986 d| 2BELINVIZ0 0-6'CE€ 20 8€ d| 2B6L/NVI/20 oiE110z88] sesLNNrS0l  Ze6LMNV/E0l  O3NOGNVEY| vd3| ABLS fueunabi  6010°6S SHO3L dWNd
G50 962 0|  266L/NVI/R0 S69 962 O] 266L/NVIZ0 T lELi0288| @BSINNIAB0]  266M/NVI/Z0| O3NOONvEY! Vd3! ABIS Aep| ¢0106S[  SHO3L dWNd
2002/NNIA0 0-8'9.8 Y9 8E d| 1661/d3S/8L ° — Z88| BOGI/HVING0|  2002/NNI/P0] O3INOONVEY| Vd3| ASLS fueusab| 600°SS[  SHO3L dWNd
Z002/NNT A0 \ 251 9820] 166L/d3SMAIID 2 & P Yoovopess| 896LAIVW/ED|  200/NOM/0] CINOONvav) Va3 AGLS Key]  2600°SS SHO3.L dWNd
\12b 622 0] 266LONV/S0} © & € Y 28] Z86L/NONML]  2661/9NV/S0 03INvED|  vd3| Adls 14 1600°SS]  SHO3L dWNd
0-Z vE% 08 ZE d|_266L/ONV/0} © peZ8| Z861/AON/SL]  266L/9NV/S0 a3iNvHD]  vd3] ABLS 3a] 16005}  SHO31 dwnd
1)y €42 0] 2661/9NV/S0 .ﬁVmL- “StodpeiB| 2861/AONML|  2661/DNV/S0 Q3INVED|  Vvd3| Adls Ren| 16006S]  SHO31 dWNd
0-2¥E6 ORZE d| 266L/ONVISO0I = ° & pd j he/8| Z86L/AONRL]  2661/90V/S0 Q3INvED] V43| AQiS Areuwsb|  1600°SS SHO3L dWNd
9661/030/1E O-v'62 69 XE d| 166LMAV/ILH © 3 ¢ — § o8| 18561/d35/60] 966L/030/\E] Q3INOGNVEY| Vd3| AGLS fueuwab|  8£00°SS SHOIL dWNd
2002/NNT/S0, 8vl 1900 tebldviiii o T * R N t o8| 18561/d35/60]  2002/NNI/SO]  Q3INOGNvEY.  Vd3l ASLS Areu|  8200°SS SHO3L dWNd
2002/NNIH0 gv1 6£2 ONZ661/HdV. s O |- = zZ8| 1861/034/92]  200z/NNr/v0| GSNOGNvEY|  Vd3| ABLS Aeu| 620055 SHO3L dWNd
866 L/NV('/0C O-ZZ0v 8Z Z€ d| SeVHIVERA E & = — i 28| 2861/@33//2]  BGGLNVI/OZ| Q3NOGNVEYL VYd3l ASLS Aueunab| 5200°SS SHO3L dWNd
1661 HdV/10) 955 202 0] GeETRNVEl © S & B o =3'ap800208] 986L/AVW/ES|  ve6LAIdY/I0] GINOONvEY) vd3 ADLS Reu| 2300°SS|  SHO3IL dWNd
+661/HdV/10 9¢5 202 0] 6861/9) pg=] N -PRchzo8| 9861/AVW/GE]  ve6I/HdV/I0] Q3INOONvEY| vd3| AGLS Fuewsab] /900'SS|  SHO3. dwind
866 L/NVI'/02 01201 G0 9% d| 6sBLONVEG =2 0 B _ e 5000208 9861/NVI/OL] _ 866L/NVI/OZ| QINOGNvEY| Vd3| ASLS Aueuwsabl — 1900°6S SHO3L dWNd
Z002/NNFA0 056 681 0] 6861/DNV/Ed| 2 £ 6 o~ mﬁg 298| OBGL/NVI/OL|  2002/NNC/P0| O3NOGNvEY! Vvd3] ASIS Areu|  1900°SS|  SHO3L dwind
WaH ) Z <
OOHAAH!  SB6L/AON/EQ 96t /81 0} 6861/100/8H} 0 © m / /[ mw.sm ozse| SBGL/AON/IL|  SE6L/AON/AEO] O3NOGNVEY| vd3| AELS Aey|  ¥500°SS SHOIL dJWNd
WaH g
DOHAOAH!  S66L/AON/EO g6c /81 0] 686%/100/8 S8 5 L MA m.n.wmsnm ozs8| SBBI/AON/LL|  S66L/AON/ED| Q3INOQNVEv! vd3| ASLS Aueunsb|  ¥600'SS SHO3L dNd
ZZE 160 0] 886L/NNI/SE O 05000vE8| £BBLMJV/I0|  €002dv/i0| 31VA AHIXA]  VdI| ABLS Aey|  1£00°SS SHO31 dWNd
8661/NVI/02 0-1'850 ZZ ©€ d| 8BELRNNI/SL N, 006900vE8| €86L/MHdv/I0] 866L/NVI/0Z] Q3NOANVEY vaa| AdlS Fueunuab]  1£00°SS SHO31 dWNd
6661/030/82 80-7'E0E 88 98d| £66+EV/12 \ N> 10298] 9B6LNNMOE|  S66L/030/82| O3NOONvEY| vd3| ASLS Fueunab| -gigo2e]  SHO3IL dWNd
$661/030/82 €€ 802 0] £66LHdWIE N\ Zop110298| OBBLNNI/OE]  S66L/030/82] Q3INOANvEv) vd3| ABLS Aen| -giB02e SHO3L dWNd
8% 561 0] ¥002/100/2 v8v S61 0] 166L/030/L3, S oLv00298| 0BGLHVWIZL]  P00Z/LO0/Z]  O3NOGNVEY|  Yd3i AGLS Aen| -8/90°2E SHO31 SWNd
9661/D30/LE 80-0'690 €8 984 166L/03Q/L2] N\ So1p00298] 9BBVHVA/ZL]  9661/03Q/E] G3INOGNvEvY| vd3| ASLSC Aueuuab] -8/90°2¢ SHO31 diWnd
659 165 0] G66I/UVIN/10] 680 TERQ| I66LMNNF/CL]  £¥Q1E0Z 06| O086HNVI/LO S661/HVIW/L0] G3INOQNVEY|  vd3| AsSLS Keu| -1/6072e SHO3L dJWNd
689 LEV 0] G661/HVN/LO| 689 LEV O NAM2t] € Z9TBQz 06] O66L/NV(/LO]  S66LAHVW/LO| G3NOONvEY| vdl AGLS ueusdb| -16026]  SHO3L dWNd
6661/NVI/LO 25212 0| 1664/d3S/LL e — 9 1071059g] 986L/DNV/B0| _ 6661/NVI/I0] QSNOONVEY] vd3| ABLS Kenl -twvoee]  SHO3L JWNG
9661/030/1€ §0-8°8E 18 9Ed| 166L/d3S/tL - 9861/ONV/B0]  966L/030/tE]  G3NOGNvEY|  vd3| ASLS Aueuusb] -1pt02E SHO31 JWNJ
$664/030/82 B0-0'GIE B vEd| GBSL/AVW/EC 0ZZ810v18| vB6L/d3S/ie]  G661/03a/82| A3NOGNVEY| vd3| ASLS Aueuuabl -see02e SHO31 dWNJ
S661/030/82 795 6E1 0] 686L/AVN/Z 0'ZI810v%8] +86L/daS/ie] _ S661/030/82] OINOANVEY| Vvd3| ASLS Keu| -sceoge SHO3L dWNd
. v661/HdV/L0 80-0'195 SZ vEd| 8861/030Q/L0 T Zech0ive| $86L/ddv/iz]  veeLAEdY/10] OINOGNVEY| Vvd3| ASLS Aueuuab| -6020°'LE SHO3L dWNd
W3H .
DOHAAH|  #661/030/L28 256 €80 0| 886L/ONVYE ocooozes| €8BUNVrOL|  p66L/030//2]  GINOONVEY|  vd3| ASLS Aep -cologg]  SHO3IL AN
W3H
DOHOAH|  +661/030/L2 80-€'LLL LL €Ed| 8BBL/DNYAE -oco00zes| cesL/NVrOL|  v661/03Q/L2| QINOANVEY|  vd3) ABLS Auewsdb| -£910'82 SHO3.1 dNNd
o]
JatRUNN jsquinu u awep . 21eqQ {m] wang| edhy uo [ ¥] Jaquinn|
uopueqy| Siep uopueqy qunu uesn|  SIEp WEIDIONEdIIANd|  UOnEdNAnd; sequinu Bunigl  ewp Buid] :snielg WANND)| ISNIEIS WBLND)| 11931044} 3jSUER [D) Anunod apd [m] soumo
. AGLS Ol J8jsuel
- a.r ‘-



S661/L00/0 00F L2¥ O] S661/d3S/02 1'SS6L0246]  166L1NTAE]  S664/100/0] G3NOGNvEY|  vd3| A8LS Ken] Zv109S]  SHOIL dWNd
80-0'vL)
£1 L69] 2002/NNFAZ 80-0'tZL €1 169} S661/d3S/02 1'GSELOZI6|  1664/INr/8Z|  200Z/NNr/2| GINOONVEY|  vd3| AGLS Aueuusb| /#10'9S(  SHO3L dWNd
S661/100/0 00b LZp O] S661/d3S/02 1'GS6L02I6|  166LANM/SE|  S661L/L00/40] GQ3NOANVEY]  vd3| A8iS wewuap|  Zv109S]  SHD3L dWNd
£002/10081 926 9%v 0] Z66L/HdVEZ] 926 9¥v O] 1661/d3S/Mm1 2°09200216] 1661/834/80]  /66L1Nr/60] QINOONVEY] V43| AGLS Aen| 6£10°95]  SHOAL IWNd
£002/100/31 976 9%v 0| L661/ddV/Ee| 9.6 O¥F O] 1661L/d3S/8L Z:08200216[ 1661/834/80]  Z661/INr/60] O3INOGNVEV|  Vd3| AGLS fuewsab] 6£10'05]  SHO3L JWNJ
£002/100/01 926 9v¥ O] /661/0dV/ES| 946 9v¥ O] 1661/d3S/81 709200216 1661/834/80] _ 2661/INF/60] QINOANVEY| vd3| AGLS iewusp|  6£10°95|  SHO3L JWNd
9661/100/€0) Z°€1220268] 6861/100/ic] 9661/1D0/£0] O3NOONVEV|  vd3| AGLS fewssb]  7210°6S|  SHO3L dWNd|-
9661/L00/€0) 7'€1220268] 6861/100//2] 9661/1D0/€0| QINOONVEV|  Vd3| ABLS Aen| zz1095]  SHO3L dwnd
$1G 20E O] 266L/NNI/ED 9'86v10288] 886LANMEL|  266H/NNI/E0 Q3invdD|  vd3| Adls Key| c600'9S SHO3L dWNd
80-62v0 1L 8Ed] 266L/NNI/E0 8'86v10288]  8861/INrEL]  2661/NNF/ED) Qainvgd|  vda| aais Auewssb| 60095 SHO3L dWnd
$661/1NI/90) 929 10£ 0] ©661/NNI/E0 1'5eriozes|  88s6LANM/Z0]  #66LANM/S0[  G3INOGNVEY|  vd3[ ASLS Keul 880095]  SHO3L JWNd
+661/1Nr/S0) 80-2'865188E d| £66L/NNI/60) 1'Geviozes| 886LNNr/Z0]  ve6LANrA0]  GINOAGNVEY|  vd3| AELS Auewssb| 8800°96]  SHO3L dWNd
966 20V 0] £002/G334/92 966 20 0] £661/DNV/SE 9'8/p10206] 0661/NNr/B0|  ©002/834/02] QINOaNvav|  vd3] ASLS Keu| cz0098]  SHO3L dWnd
966L/030/LE} . 80-'8/8 20 069| £661/9NV/SZ g'B/bL02Z06] 066L/NNI/80] 9661/03Q/IE] QINOGNVEY{  vd3| AGLS AueussBb]  Gs00'95]  SHO3L dWNd
901 882 0]  S002/HdV/L0] 901 882 0| €661/030/514 219900288] 8861/4dv/Z0]  S002/ddv/Z0] QINOGNVEY]  Vd3| ASlS Aen| 090095}  SHO3L JWNd
80-0°€SC
g8 8c| so02/mdvIL0 80-0°€SZ 98 8€] £661/030/51 Z'19900288] 8861/4dv//0|  S002/Hdv/Z0]  G3NOGNVEV|  vd3| A€LS Auewwabl  0800'9S|  SHO3L dWNd
8661/NVI/0Z] 80-v'889 9 BEd] 1661/100/%¢T v 2y000298] 88BIL/NVI/PE]  B66L/NVI/02]  O3NOGNVEY|  vd3! AGLS Arewsab] 0500'95]  SHOZL dnd
866 1/NVI/02 \ 689/2 0] 1661/100/2, 7YO00g88]  8S6L/NVI/vL|  866L/NVI/02]  G3NOGNVEY] vd3| A8LS K=yl 0500795 SHO3L dWNd
6661/230/82 B0-v' P8} 8L 26d| 266LHdV/SL] € 5 90002.8] Z86L/NVC/SL]  S661/03Q/82] Q3INOGNVEV]  vd3| AdLS AveuwssB]  2e009S|  SHO3L dWNd
S661/030/82 2By 662 0] z661MavSH | . & 3 000kz8] Z86L/NVrAL|  S661/030/82] Q3NOANVEY]  vd3| AGLS Aen] zeoo'9s|  SHO3L dWNd
866 1/NV/0C 0vS'8/2 0] 266L/DNV/S0 cmmg 886L/DNV/LL 88| 886L/NVI/EL]  866L/NVI/0Z]  GQINOANVEY| vd3| ASLS fueusab| v200'9S]  SHO3L dWNd
866 L/NVI/02 0vS 8¢ 0] 2661/9Nv/so0| drieie 6§ epsL/ONV/LL X 38| S961/NVI/EL|  866L/NV(/02|  G3NOONVEVY]  vd3| A€LS Awmi| v200'9S|  SHO3L dWNd
9661/03Q/LE 8026864 98] 166INNMPL O £ ¢35 o €25020308] 9861/AON/02] _ 9661/03Q/IE] O3NOANVEY|  vd3| ADLS Auewnab| 1200'95]  SHO3AL dNNd
$661/030/82 to9czzo[N\eBIMNeL |G g E & GIshgDdos| 986L/AON/OZ|  S661/030/82| GINOANvEY| Vd3| AELS Keu| 1zo09S|  SHO3L dwnd
8661/NVI/0C 80-6 99 vZ BE| 2BGLAISKL| L C D S 5 == Aoognodes]  886L/NVI/SL]  866L/NVI/0Z] G3NOQNvEY|  vd3| AELS Aueuusb]  0200°9S SHO3L dNNd
866 L/NVI/02 €6 8.2 0| ee6hgaskEe] | = . ¢ i 8] 886L/NVI/SL]  866L/NVI/OZ| G3NOAONVEVY|  vd3| ABLS Aen|  0z009S]  SHO3L dNNd
S661/030/82 0-6'G0F €L ZE d| 166L/L 288 . 2= a8] £B86LINVF/OL]  G661/030/82] G3INOONVEV| Vvd3| A8LS Aueunsb]  £100°9S SHO3AL diANd
S661/33Q/82 099 EE2 0] L66LID0RINLE € & — = Q6pA8] ZB6L/NVI/BL]  S664/030/82] G3INOGNVEY| vd3| ASLS Aeul €10095[  SHO3L JANd
866L/NVI/02 0-1'6/1L B8 9E d| CEBIUVW/IE] [ SR F e %o giDcbs| 9861/d3S/BI|  866L/NVI/OZ] C3INOANVEY|  Vd3j AGLS fueussb| 800095|  SHO3L JWNd
80-1 [
'6.18898d|  E66LUHV/IE 80-1'6£18896d| £66L/HY/LE m & 9861/d3S/B1| ©66LMHVWIE] CGINOANVEY| Vd3| AdLS Ayl 80009S|  SHOIL INNd
- NOILYNDIS3a
ZzZg 0d3
vL8EBS 0] 866LAD0/12| W £66LNM/1Z]  6661/NVIZL{30 NOUUVYANVA[  wd3] A81S fuewsab|  6510'65|  SHO3L JWNd
o] NOILYNDIS3a
\ © N I 0d3
v18 €85 0| 866L/L80/12| ¥18£8S 0] vEBIIETNC| 6Bt £66L/1Nr/t2]  6661/NVI/2L|JO NOILVYANVYA]  Vd3| ASLS Aenl  6510°s5|  SHO3L JWNd
/ NOLLYNDIS3a ’
A 0d3
¥18 €850 wmm:koo\_wyﬁm 0] . p661/a3I/ET /mmﬁ&owmm 661LNM/1Z]  6664/NVI/2L|dO NOLLVANVA]  vd3| AG1S MBWUSP|  B510°65]  SHOZL dWNd
9661/100/vL 961 085 0| 966L/ONV/¥L] 961 0858}, #E6L/NVIOZ 8'99/¥02E6] £661/NNM/BL|  966L/LD0ML| G3INOGNvEY]  vd3| AdLS spewuspl  GS10°GS| SHO3L dWNd
2002/NNF/S0 961 085 0] 9661/DONV/rt] 961 08S 0| VOGRNYI/OZ §00/10206] E66L/NNIEL|  2002/NNM/S0|  QINOGNYEY]  vd3| A84S Aueuusb|  cc106s|  SHOIL dWNd
966L/100/01 961 085 0| 9561/ONV/bL] 961 085 0| P66L/NVITIB. 8'90L102E6] \E66L/NNI/BL]  966L/LD0/# 1| QO3INOONvEV|  vd3| A81S Keu| gs10°'65|  SHOAL dWNd
002°90C| 6661/L00/40] 8vBBI/AEG| ©661L/d3S/OE]  2esethl ES6LHVW/GLE  6661L/100/40 G31NVHD|[  10d| AB1S Remioul 6v10°'GS|  SHO3L dWNd
9661/NVIC) S8 Sv¥ 0| S66L/030/CL] S28 SvP O] 1661/d3S/LL SOvv00216] L66L/HVW/I0|  966L/NYI/eL|  GINOAONYEY| vda3| AGLS Aeu| 2ri0'ss{  SHO3L dWNd
S66L/NVI/ZL S/8 S¥b 0] S661/030/EL] S28Svb O] 1661/d3S/LE S'0PP00216| L66L/HVA/I0]  966L/NVI/ZL]  QINOANVEY|  Vd3| ASLS Weuwusp| zpt0'ss] SHO3L dWNd
80-9'80C
S1 169 2002/AONMZ 80-9°'80€ 1 169| $66L/03QEL S'0rvoo2is| L66LMHVIN/LO]  ZO0Z/AONMZ| G3INOONVEV|  vd3| AGLS Aueuwssb] 2v10'6S|  SHO3L dWNd
9661/9NVES Ggzcoet6] 166L/ONV/IE]  9661/ONV/E2] GINOGNVEV|  vd3| AlS Auewssb] ee10°6S|  SHO3L dWNd] -
SB661/9NV/LE gtb 88v 0] S66L/ONV/ET| 9tb 88F O 266 L/NNI/ED) S'600E0216| 166L/AONGBL]  S66L/ONV/LE[  GANOANYEY!  Vd3| ASLS ¥a|] Set0ss|  SHOIL dWNd
80-8'ZGE Cb L69| S66L/ONV/EZ| O¥P 88V 0| 266L/NNI/E0 G'60080216] 166L/AON/BL]  S66L/DNV/ES Q3INVYD| vd3| AglS 3af Se10SS|  SHO31 dwnd
G66L/DNV/LE ovb 88F 0| S661/ONV/ES] 9b¥ 88F O] 266L/NNM/E0 G'600E0216| 166L/AON/GL]  S661/9NV/LE| G3NOANvEv|  vd3| AB1S 1| _seloss]  SHO3L dWnd
80-8"/SE 2t 169] S661/ONV/EZ| 9Py 881 O] 2Z66L/NNIVED 5'600C0216| 166L/AON/BL]  S661/9NVES] d3iNveD|  vd3| AsSiS Auewssb| cc10'ss] SHOIL JWNG
S66L/ONV/LE Stb 88 0| S66L/ONV/ES| 9t 88Y 0| 266L/NNI/E0 S'600E0216| L66L/AONGBL]  S66L/ONV/IE[  GINOONVEY|  vd3| ABLS Wewusp| SEL0SS|  SHOIL JANd
S66L/ONV/ED 0 Zvv00216| te6idvineo| S661/ONV/E0]  GINOANvEv|  vd3| ASLS weuuspl 221065]  SHO3IL JWNd

o



§idod {189 v ]

ep o9 no ©p sigeil (am

g paosoid

lewaiyy

uo 30U

0 aas) ampaood

26195/86| 8661/03Q/E2| ££4£0/86d43/10d] 866L/NNM/LL] 666103010, alios 10d{ A81S feuonewssiul]  1$00°94| AN HO3LIHOS
{ PO0S/AVW/E|  Q31VNDIS3a 10d} A8lS ooxaw| 8900014 ‘AN HOILIHOS

(ain

padso:d

ews)

£ uo 3jou

90 L A002 €89 28s) ainpasosd
OM| 1002/930/20] LOOA002ZBILOd] PO0C/AVW/AZ!  $002/030/20; NOILYOMand 10d| Adis feuonewajul| 8800°0LE| "A'N HOJLIJOS
£89
L00/P0028/L0d|  YO0Z/AVINPE|  YOOZ/AVWAS ONMI 10d| AdLS uewo| 8900°0LL] "A'NHDILIJOS,
80-6'6£262v69| Z002/NVYI/OE| SIv 618 0| PBELILD0LL Z ¥98001v6| 66 L/HVW/GES CO0S/NVT/0E Q3LNVYHD vd3] AglsS Auewuab| Z1£0'95 SHO3L dNd
G00Z/AON/BL SLy 619 0] 200ESMVroE| Sy 618 0| v661/100/2L 2 ¥9900vP6| p66L/HVYW/ES|  SOO0Z/AONMBL|  J3INOONVEY vd3| AdiS Aey|  21e0'95 SHOJL dWind
SLy 6190 2002/NVIr/OE| Sy 619 0| v661/L00/Ct 2 ¥93001P6| 66 L/HVINEZ C002Z/NVI/OE Q31NvHD vd3i A81S MeWuUap;  Z1e0'9g SHO3AL dNNd
€2y 665 0| 866L/NVI/LC €2b 665 0] £661/030/62| £2¥ 665 0| v661/NNI/L0 2'8/2002E6| E£66L/AONEZ 8661/NVI/Z2)| A3INOONVEY vd3al AglS Aueuuab|  £820'95 SHOAL dNNd
€20 665 0] 866L/NVI/L2 £2b 665 0| 266L/030/62| €27 665 0| ¥661L/NMr/LO Z'842£0286| £661/AONES 8661/NV(/22| O3NOONVEY Vd3| A8LS Keu{ 2820°95 SHO3L diNNd
S661/030/30 99200266 €66L/AONEZ|  $661/030/80| G3INOONVEY vd3| A8LS Aueunsb]  +820°9% SHO3L dind
£664/030/30 9'0/2£0266| ©66L/AON/EZ|  S661/030/90( GINOONVEV vd3| AdlS Aey|  +820'95 SHOIL dWNd
02y 665 0}  8661/NVI/LZ) Oct 666 0] £661/030/62] OZv 665 0] +BEL/NNI/LO; 2'¥92E02E6| £661/AON/Z2 866 1/NVI/22|  G3NOONVEY Vd3| Agi1S Ayl 2820°95 SHO3L dNNd
0Zb 665 0] 8661/NVI/L 02 665 0 2661/03Q/62] 02v 665 0] +B6L/NNI/L0 2 P92E02E6| £661/A0N/CZ 8661/NVI/Z2|  G3NOONVEY vd3| ABLS Aueuusb] ~2820°95 SHO3L dWNd
8661/83d//2 19v 825 0] £661/1LD0/10} 197 825 0] €661/83442 2'68120226] 266L/INrQL 2661/g34/22]  OINOONVEY vd3| A81S Kenl  0920'95 SHO31L dANd
L661/435R2 19v 825 0] L661/LO0/\0| 19Y 826 0| €664/833/vC 2'58120226| 266LNrAL 2661/934/£2]  O3INOGNVEY vd3| AQLS Aueuusb] —0920'95 SHO3L dWNd
NOILVYNDIS3a
Qd3
19 825 0] 2661/LD0/10| t9P 825 0] €661/83d4/v2 Z°S8ke0ces| a6t aNrAlL £661/834/22}40 NOLLVYAITVA! vd3] AgLS MBWUIP  0920°9S SHO3L dWNd
864 8L¥ 0 1661/834/92 8629/ 0] 2661/833/2L] 852 94v O] 266L/HYW/SZ §'GEE20Ci6|  166L/d3Sel 2661/G33/921  G3INOONvav vd3| ASLS Aueuusb|  6220°95 SHO31 dNd
8SL94¥ 0 2661/934/9¢ 8S2 9L 0f Z661/a3d/eh| 852 9L O] 2664/HYW/SS) G'SEES0CLE6]  L661/d3S/C) 2661/934/92]  GINOONVEY VYd3| A8LS Arey|  6220'9S SHO3L dNnd
2861/030/20 8G2 9/ 0] 2661/934/2L| 8SL 9Lp O| 266L/HYW/ST S'GEEC0CIB|  1661/d3S/K £661/834/92] GINOONVEY vd3| A8LS ewusp|  6220'95 SHOAL dWNd
966 L/AVINSO 80-6'veL 80 269} 966 i/HVYN/S0 0'S£010226] 2661/HdV/60 966 L/AVIN/C0|  G3INOONVEY vd3| AGLS Aueuusb| 812095 SHO34 dWNd
9661/ AVW/E0 65 2LS 0] 966 L/HYW/S0 0'SE01L0226] 2664/MJV/E0|  9661/AVN/CO]  JINOONVEY vd3| AdlS Rey| BL20'9s SHO3L dNd
9661/AVW/C0 65 215 0] 8661/HVYN/S0 0'SE010226| 266LHAVE0|  966L/AVW/C0| T3INOGNVEY. vd3! A8lS jewusp|  8120'9s SHO3L dANd
0002/d3dt 80-0'822 Z0 169} $661/834/80 £'2€900C16| 1661/HYIN/IC 0002/834/FL G3INOANVYEV vd3| A8ls Auewuab| 512095 SHO31 dANNd
S661/934/21 £°2E900216| 1661/HVYIN/IZ G661/834/41]  GINOANVEY) vd3] A81S Rey]  s120°95 SHO3AL dWNd
0002/g34/v1 09€ 6¢-0] S661/833/80| 09€ 6¥b O 1661/1L.00/20 £°ZE900216] 1661/ HYW/I2 0002/834/v4|  G3INOONVEY Yd3i{ N84S MBeWwuap|  6120'9¢ SHOAL dNNd
80-2'26L

20 169 $002/1L00/22 80-2°26L 20 L69| $66LANCKEL| 09L vP O] LE66L/JISAO 6'CPP002E6| 1661/HYN/L0|  #002/100/cc| QINOONVEY vd3]| A8lS fueuwabl 661095 SHO3L dWNd
0L vvb 0| pEELANTKEL 092 p¥v 0] vE6LNNTEL 6°Cy00216| 1661L/HVYIN/LD PE6LANCEL]  GINOONVEY vd3| A91Ss HJBWwuap;  6610'9S SHO31 dNNd
0SL¥y¥P 0  $EELNNC/EL 09, v 0| v66L/INM/EL 6'EpP00CL6| 1661/HYW/I0 y66LANMEL]  A3NOANVEY vd3| Agis Kel| 661095 SHO3L diNd,
£002/834/9C 9E6 10t 0| $661/L00/50) 906 10v O] 0661/034<h 6'8rP10206] O066L/NNI/LO $661/100/00| G3INOONVEY vd3{ A8iS Auveuwsab|  7710'95 SHO31 dWnd
£002/834/92 9£6 L0F 0] ¥66L/100/50] 986 LOY 0| 0661/030/21 6'8b710206] 066LNNM/LOf  v661/100/801 Q3INOGNVEY vd3| AdLS Aen| 221098 SHO31 dWNd
$661/030/82 852 06E 0] £661/HVINOL G'/9300206| 066L/HYW/I2]  S661/030/82{ OG3INOONVEV vd3| A81S ey 1510°9s SHO31 dWnd
5$661/03Q/82 B80-1°1€0 L0 069 €66L/8BYWOL G'/9900206] 066L/HVW/IC]  S661/030/82] GINOONVEY vd3| A81S Aueunssb| 1510°98 SHO3L dWNd




SSUNIZA ORVION \/ \

VS ORISR X =
N.&DOEQO& mwmw T \Ar 092480 \Aﬁ&mw\: ~ - goozoo-m| 2002/@33/L]  €002/d3S/L] NOWYONENd| 10d] A8LS eissuopul|  pEEO'LS]. AN HOLIJOS
BEAN A _so0z/Avigne BI260080] 2002/833/E1]  GO0/AVYW/IE] NOLLYOMENd|  10d] ABiS equoiod| . #6E0 45| AN HOILIZ0S
\ N\ (
am
g00F NNC LT posoid
-eiquioipd - O°C gi08 4 jewspy
obBiuesesd By s enb jeuBue Yoo gPRLIOS 17 1 uo aj0U
pidos 2188 © b s818U00 ODEN .Lﬂooom L 235) ampasosd )
: aunep AuseioN owod S¥6¥90/20 rOnV/2Zl8500/2089/10d] Z002/833EL]  2002/0NV/Z2] NOWVDMENd| 1Od| ASLS| [euclieusdsir| v680'ZS| AN HOILHOS
i — \ / 8561€22002] 200e/ga4/ct|  2o0e/83dfet ONAE]  10d| A81S eqensne|  v600'4S| AN HD3LH0S

//I\ (amn
. . pacoid

jewsa|

uo ajou

- I aas) asnpasosd

c292t/20] 2002/634/01|6260/4089/10d|  L00SNT/ES 2002/834/v1] NOWWOMBSNd 10d} AalS feuoewBiW  G9E0°LS|  “A'N HO3LIJOS

(am
Panoid
ey
uo 30U
6 23s) ampaoord
22986/L0} 1002/03Q/2219520/1089/L0d| 1002/NNr/LE 1002/030/L2]  NOLLYJNnand 10d| A8lS jeuolewsiul|  S2E0°2SF  A'N HO3LIS0S
3SVHd :
62506/66] 6661/100/L0 0£8Y 0002| 6661/ HYWISS 0002/d358¢ TYNOILYN 10d{ AElS Aemuou| SOE0'ZS| AN HO3LIHOS
(am
padoid
tewauy
uo ajou
3 a3s) ampasosd
62505/66] 6661/100/20| ¥600/668D/10d| 6661/BYN/SE 6661/100/20] NOWYOIaNd 10d] A8l1S reuonewal|  GOPO'ZS| AN HOILIHOS
(n31vd
8 AlHVYd QHIKL
+O0ZNNIr/B1 61€554| £00S/”HVYW/L2 616652 2002/930/2 [6200/668D/L0d| 666 1/NVI/8C $002NNC/6L NOQONVEY 10d| A8lS efensne; 1620726  A'N HO3LIEH0S
(IN31Vd
8 ALHVd QHIHL)
+002/INr/61 6£52p/66| 6661/9NV/A2!6200/6689/L0d| B664/NVYI/BS YO0 INr/G1 NOGNvEY 1Dd| A8lS Kemsou| 162025 AN HD3LIZOS
(a:n
pa%0:d
jeway|
uo 8J10U
8 3as) ampasosd

6E52H/66| 6661/9NV/92]6200/668D/10d| 6661/NVI/8Z|  665L/ONV/ASZ NOLLYONENd 12d| A8iS feuonewajul  1620°LS| A'N HO3LIHOS




o}i100

nxn:::a\

€£8S
00/200289/10d

2002/030/02

00210104

NOLLYDMand

10d

(amn
padaid

yeusapuyy

uo atou
aas)
AgLs

ampaooid
[euonEeWIANH

SO0 LS

‘AN HOZLIHOS

o
08€" 4!

nxmamnmN

. 65510
€002 00-M

200z/g3d/eL

£002/d3S/5¢

NOILYON8Nd

10d

AdLS

‘eissuopur

85+0'26

‘A'N HO3.11408

S00Z/HN/LE

£S5630€0

2002/834/€1

SOOZ/AYIN/LE

NOILYOI8Nd

10d

AgGLS

~ Bquwojod

8540'4LS

‘AN HO3LIHOS| -

9Y6+90/20

2002/9Nv/ee

6
8500/2089/L.0d

200z/g3dreL

2002/9oNv/ee

NOLLYDIand

10d

(an
pasoid

rewa|
UD 3jou
aes)
AgLS

ampasosd
euoneLBIL

8540°L6

‘AN HOZLIHOS

0566¢¢200<2|

200c/a3d/Es

200g/a34rel

ONIMIA

10d

AgLS

ele)sne

8Spb0°4LS

"A’N HO3 L1408

v €8
2020/002

Y002/ dVIN/L L

SYoe
00/£00289/1.0d

£002/9Nv/02

PO0ZHVW/LE

NOLLYONand

10d

(an
pad0Id

rewaut
uo ou
89s)
ABLS

ampadsosd
{EUOREULBIUL

25h0'LS

‘AN HO3LIS0S

v
025880/20

2002/AON/LO

0
9610/2099/10d

2002/MdvY/92

Z002/AON/LO

NOLLYDMNgnd

10d

(am
pacoid

Jewsiu|
uo 3I0U
29s)
ABLS

ampasord
feuoiewaul

YZYO'LS

AN HOILIH0S

06£990/20

2002/oNv/6e

8
8000/2089/L0d

CO0Z/NVI/OL

2002/9Nv/62

NOLLYDNand

10d

(amn
paooid

Teussu
uo 3jou
aas)
AQLS

anpasosd
euoHewal

00+0°L5

‘A'N HO3 L1308

£5£6122002

2002/NVYI/OL

200Z/NVI/OL

T

10d

AGLS

eyeiSRE]

00b0° 28

‘AN HO31140S

281 1L/20|

2002/834d/v1

3

£1€0/1089/1.0d

L002INM7LL

2002/333Mm1

NOLLyDMand

(am
padsoid

1ewa|
uo 30U
aas)

10d

AQLS

amnpasod
euoyEWAUY

66£0°L5

‘AN HO3LI40S.




NM«

| Z2NONIGOY YIRS O>&wn@f

opsjuesesd gy o€ snb

SI3SILMIIA ORIVION

/]

\
N
ALHVd OBIHL
\K OL IN3Lvd
ka7 Mnrl ‘QIA. | $690 Hd3S/K S62 569 0] 9661/834/20 0'0LBIOPPE| $65L/ONVA0|  6661/100/1L| GIH3JISNvHL]  vd3l aals AveuuaBl  00L0'S6] AN HOILIJOS
mhcc Wit & A NOLLYNDIS3Q
_ \
-wjafuoioD - S6£ 569 0 666L/dFS/SL| 562 669 0{ 9661/933/20 0°018I0VP6| ¥E6LONVAO|  666L/L00/L1|40 NOLLVAIVA|  vd3| adls Aey|  00L0°S6] “A'N HD3LIHOS
2idoo sise enb 1818 {aun
11 pa%0id
— sp 0nOND fiop BBl g
rewsawy
AlHVd QHIHL; uo ajou
2| OL IN31vd 8as) anpaososd
A 0SEY0/96| 9661/834/51] 01E0/56d3/1Dd] SE6L/ONVA0|  9661/834/51] O3H34SNvHL|  10d] AGLS|{ [|euonewsiu| 0010°S6| "A'N HDILIHOS
AlHVd QHIHL
\ OL AIN3LVd obeqo}
S661/0E| S66L/AVIN/IL] S6990/S6| S66L/HVIN/ED 68828] vE6L/ONV/0E|  SE6L/AVWOL] G3H34SNWHL|  19d| Adts puepepiiy|  1600°S6] A'N HO3LIHOS
ALHVd QQIHL,
NN 0L IN3LVd
o1s103a]  oooznr/ez €68 999 0] 0002/HJV/92] £68 999 0] S66L/ONVML LLyEYeeYs| vESL/ONV/OE|  0002/INr/S2] G3H3JSNvHl|  1d43( AQiS Aueuuab|  1600°66] AN HO3LIHOS
AlHvd QHIHL
NN OL IN3ivd
QISI03a  0002NNr/ee £68 999 0| 0002/ddV/92] £68 999 0| S66L/ONVAL L 1¥EY26P6| YE6L/ONV/OE|  0002NNF/A2| a3HIASNVHL 1d3| AGLS Mewwap|  1600°66] A'N HOILIJOS
ALHvd QHIHL
NN . OL INJ1ivd
0oIS123a]  0002M1Nr92 €68 999 0| 0002/HdVv/92| £68 999 0] SE6LONYAL LLY6b26r6| PE6L/ONV/AOS]  0002/INF/AZ] GIHIASNvHL!  1d3| AdLS BlSNE]  1600'S6]  A'N HO3L1140S
AlHVd QHIHL
NN O1 IN3LVd
OISID3Q]  0002/INrRZ £68 999 0| 0002/MHdv/92| €68 999 0| S66L/ONVAL L1p6Y26P6| vEEL/ONY/OE|  0002/1Nr/82{ QIY3J4SNvHL]  1d43| Asls AEY|  1600'S6] A'N HO3LIH0S
068 299 0| 6664/d3S/GL] 068 299 0] S661L/ONVEL €'0v6ve6Y6| ¥65L/ONV/0E]  666L/O9NV/BL]  G3NOGNYEY]  vd3| AglS Aep| 0600'S6] A'N HOILIZOS
068 299 0| 6661/d3S/51] 068 299 0] S661/9NVER €0r6126v6| ¥66L/ONV/0E|  6661/ONV/BL[ QINOONVEY|  vd3| AGLS Aueunsb] “0600'66] AN HOILIJOS
(amn
pao0id
ey
AlHvd QHIHL uo ajou
L OL IN3ivd 885) asnpasosd
9661L/g934/82 $6990/56| S6ELHVW/E0|£810v6/8D/L0d] YE6L/ONV/OE]  SE6IMHVW/E0| GIHIJSNWHL|  10d| Agus|  reuonewsy| 0600's6] AN HOILIHOS
{am
PaooLd
ewau|
Ho 3jou
1 152y 89s) ainpasosd
65€0/5002] S002/ddVv/ie|00/y00289/10d| +002/L00/80]  S002/Hdv/Le] NOLLYDON8Nd!  10d| ASLS| [euonewsiw| 265025 "A'N HO3LISOS
{am
pasold
ewauy
uo 30U
v e 28LL 83s) ampaooud
8€80/v002] $00Z/JIS/0E|00H0028D/L0d]| YO0Z/HVIWBL]  v00Z/d3SAE] NOWYIMENd|  10d| Agrs| revonewsun| zesozs| “A'NHOILIOS

\
’ y
AY



uonesiebio waled veading ey jo SaIEIS 12GWIL BB 1Y SSLIUNOD J3UI0 [je 10} QvHd
‘Arun | ‘EIUBADIS ‘ED{RADIS ‘BIURLIOY ‘PURIO ‘BiUenyr] 'Afel| ‘puerss ‘Arebuny ‘assain ‘Aveunssy “wrewusq ‘xgnday
403z ‘BUBDING 30) ABLS YN PUB TIN 0} THS ‘1eBnUI0 ‘ureds ‘eussny ‘a3ues 40} SJS 0} J9jSUBI} 1d3 UO 30U ,
86 v4€ 0| 2664/d3S/60 L'11220268| 6861/100/L¢ 2661/d3S/60 J3INVHD, vd3| A81S Al ogloes SHO31L dNNd
- (am
: S1aSIHIN CI¥VION pacoid
ZANONA0Y NIAVS OAVISH -
. uo ajou
€ 398) ainpaooid
- - LGS0/00d3/LDd|  000Z/NNrE! 0002/NOrEL ONIMI4 10d| Ag81S feUONBWAL  GL10'G6] 'A'N HO31IH40S
B00¢ WOt 1 ¢ AV ,
- {(am
) . %o pao0y
-gjquoi¢0 - *9'q oo oo d
OLaEwoo._a wy op enb jeufsu0 cn_vu. ogmo. Tewsayu)
$idoo eise end Jeisupo obey "grodod uo 3joU
ob OjnNcIID (@P [mgsipfien OUEION ouweg €/00 i 295) ampasosd
7 OM| 0002/NNr/e0| 6v20/8644/L0d| 866L/ADON/EZ 0002/NNP/20|  NOLLYDNand 10d{ A81S feuoflewBiul|  €110'S6]  “A'N HO3ILIZ0S
\ 8661/d3S/20| G3LVYNDIS3A 1d3| A81S Aeu| 0110°56] AN HD3LIHOS
d ALHVd QHIHL
Ol IN3ivd
8661/d35/20] QIUIISNVYHL 1d3} AgiS puelal{  0110'66] "A'NHOILIHOS
8661/d35/20] Q3ILVYNDIS3a 1d3| Ag8ls AvewssB| 0110°56] AN HO3LIZ0S,
8661/d35/20] Q3LVYNDIS3Q 1d3] A81S Mewuapy  0110'66|  'A'N HO3ILIH0S
3SVHd
86/28E56| 8661/d3S/20 8661/d3S/20 TYNOLLYN 10d| A8lS ejensne; OLI0'G6| AN HO3LIJOS
(am
p300.d
yeway)
uo ajou.
$9990/00 6 aas) ainpasosd
OM| 0002/834/01| 2ES0/6643/00d|  666LN/SL 0002/834/0L| NOUvONand 10d} Ad8ls leuonewBlUl - 80LO'SE| AN HO3LIJ0S
609£0/86 3SVYHd
OM| 866I/NVIr/6C LS2066| 2661NrM91L 6661/NVI/0C: TVNOILYN 10d} A81S Aemsou|  Z010°S6] AN HOILIJOS
625€0/56
26V 624 0] O00Z/NVI/SO] 26Y 622 0] 8661/d3SH0 d3/10d} S66L/d3S/CL 000Z/HYW/ED]  GINOONVEY 1d3]| A81S dqewuspl  $0LO'S6)  “A'N HO3LIHOS
6.SE0/S6
16V 62L 0| 000Z/NVI/S0| L6v 622 0] 966L/d3SHO d3/13d| S661/d3SEL|  000Z/HVINVED|  GaNOanvay 1d3| A81S Aveuusb|  $010°S6] AN HOILIHOS
6.5€0/56
- L6v 622 0] 000C/NVI/SO| L6¥ 622 O] 9661/d3SHO| d3/1Jd] S661/d3S/EL|  0002/HVWED|  QINOONVEY 1d3| A8is Reu!  v010°S6] "A'N HO3LIHOS
£$580/96 6.SE0/56
866L/LD0/#L OM; 9661/HVYIN/IE d3/10d| S661/d3SKL 8661/100/41]  C3INOANVEY 10d] A81S Aemuou|  $OLO'SE] AN HOFLISOS
£$580/96| 6.5€0/56
8661/1.00/1 OM| 966L/HYW/Le d3/10d] S66L/d3SreL 8661/100/L|  G3INOQNVEY 10d} A8LS oaxawl  $010°G6; "A'N HO3LIJOS
AlHvYd QYIHL
Ol IN3lvVd
S62 S69 0 666L/d3S/5L| S62 S69 0 9661/934/L0 00L810vY6| $661/ONYH0 6664/100/41| G3HIASNVHL vd3| A81S SJBWU3D|  OOLO'S6| AN HO3L1305
L
r LU




SIISLLNIZA OMVLON

Z3NON00Y YIINVS

800Z WS LT

‘ejqueoied 1'0°a
opsesayd ey o5 @ b jeuiBuo ugo epouid
eidoo eige enb fejsucd obey 'giofog
ou

€p OINDIID (9P E/EHUIBA OUEBJOR OWOD

SUIEBN ‘URISIUGUDLN | AR ‘1SN | ‘PEIUL] ‘PUBHELL *EOLLY LINOS ‘BHBAGIS ‘BIUBAGIS "BISSTY "BIUBWIOH rerenD

S3LLNOD J3YIO {[e 10} QY'Hd PUR ‘BJSNZBUIA ‘UBISDIBQZN

..u:w_ou..cﬂm_xmm ..:mEO .>m.z=oz ‘pUEIEaZ MIN ‘00IXSN ‘BISABIEI ‘BIUBNUIT amNY| "BAI0) ‘UBISUNEZEY ‘Ageyy oISy

.u:w.w.._ m_mwcovc_ Q.mm..s_._ 399019 ‘AUBLLIBD) ‘SPUBIS| B0JE4 “HRWUAQ ‘OIgNdaY ud3z) ‘BIquuoiod ‘euebing ‘reurug

:.Mm_memg eyensny ‘eunuobiry BEalY 10} ABLS ‘exqery 1pnes pue Hn “IN ‘ueder Jo} IHS ‘febnuog ‘ureds ‘ewsny
B4 10} SJS ‘BPRURD JO} TOS ‘SN Joj DLS SN 'pajeubisap ale s3LUN0O 33U0 13INPad0Id [BUONBWISIY] U0 s10U

i

D




g, =

I‘.I\I\\I\\\ “rSrog T 11810661 | VEELIAYWIEL 1002/83412L Q3LNVHO dN ASLS ON v2£0'95] SHO3L anind
] SESUNI ONVER ]| ooozaasrez /] g6/5v6L| 9861/NONIVL 0002/435/82 GIULNVHD dn ABLS] an zie09s]  HO3LIHOS
e : ; /] zaLLve6t] vesLRIVAIDE L002/ONWILE G3ILNVUD aN ABLS on z1e0'9s| SHOIL amnd
NwDGfdocx mm%@ aase] N 4 Ji V6190095 I 9661/100/01 9004030162, Q3ANVED) dN ABLS AN Z1o095]  HO3LOS
6sv 010 0 alf eovzmavist] IA / ]/ PLSOVE-d| YEGLRIAVISD co0zrIdvAsL] QILNVHD an AdLS a ZLevss| SHO3L dwnd
R T\ / Ji €SLL1.00241009)] LO0UNONILZ LO0ZIAONILZ ONTId aN AGLS 29 vzzoss|  HO3LI0S
ON nte 7] \ / / 112111002000} LO0ZINONIOL LO0ZIAON/DL ONFlI dn A8LS) 29 0220Ss] __ HOLH08
mO i ~ / 100Z-¥23] OORRIVINIGL 1002RWWIGE ONFIL oN agls] 3 S12058]  HO2LHOS
e eoffia / S2v9] HOOZAIVAILL L 00ZRIV Y N4 dN| 1| HL slzossi  HOBLIHOS
BIQUIoed oYY ‘NN
b jeuiBt cooov_uiow £92690] 100208342 100218345 ONrd N ASLS HL vizoss]  Hoausos|E
opeuesed ey o8 £
gidoo 8189 onD JPIRUESLD A 6£801002id| L00Z/83 /2] SO0ZIAVINAL €] QILNVED dN nsLs AN vLZ0'SS !
_ oc ojn2iiD 18P SIFEULEA ™t L / 0002-£222) 0002/100/50 0002/100/50) ONITI4 an ABLS an 6020'55
s 17 esvez| s002i03as 2ovgh-o00]  zooziavwoe 20192-000] 0002/120/50 5002030182 . O3LNVYD) oN ABLS 09 6020'SS
l\ 521000009 S002MNTH / eear]  roozmidviEl| ©22000U400D) 000ZNNINIS SO0UNNIEZ AZLNVHD an ABLS 201 8QgUss|  HO3U4os|
0002-68€] 0002/83/60 000283 3/20) oNNId dN ABLS N vozo'ss|  HO3LL0S
1999)] 0002/9NV/E0 0002/9N/60) SN oN ABLS 29 voeoss]  Ho3ugos) &
66-8192| 6651103090 6664/030/90, NI N ABLS A 202058] _ HOAud0S|
6ov1L] 200z/83LL 86186 NS| BBGLIAON/ZO 2002/934/1) QNS dN A8LS NL $610°'95] _ HOZLIHOS
86-6592] BE6L/NON/YZ 866LINON/PT ONDId dN A91S 3n ostoss| __HO3WH0S
960 26 261| 0002/100/92 9'€60 25 61| 266L/AONIVZ 0002/190/92, GIINVED aN| Agls 3g osloss|  Ho3us0s
9950 |0 864 866LINONIEL 866LINONIEL ONFd o A81S uv o6L0'ss] _ HO3L408
800'6s| 200z/d3s/EL ov M 0002100120 86/022] 8661/833/1 2002/33S/E2 Q3LNVYO aN| ABLS n 58106s]  HO3L408
162991 L0YV| PO0ZIAVI/ED \6799Li00Y|  PODZIAVWIEO] 66500 1086 ol 8661/834/H POOZIAYIIED NOLLYOMIEN N ABLS v 6810'5] _ HO3LOS
1oszie| zoozawwLe 0214°'96| se6LATVIGL 200AVW22] QBLNVIO SN ALS oN s2106s]  HO3WL08
8v5'8S| LOOINON/GL 96°1£04| SEBLINQIILE LOOZINONGE QILNVHD dN ABLS A B910'gs]  HOZU40S
sissg]  L66LINNIOL 9651£0| 966L/AVIVED 966HAVWEZ onrld dN ABLS HL 6910'SS]  HOLIHOS!
vivgae6t] voozIOIT/EL 16296] 9BBLINATIEL 002030 QILNVHO aN ABLS ON 6910'5]  HO3UAOS
621602 Z002NNI/EZ; 862296] 966LINNITZL 20021INrHT, GILNVHD dN ABLS XW 6910'5]  HO3L4O0S
919196-d| SO0ZNNI/YL SZ2'10] 166130/ 919196-d| S66LINAIIEL S00ZINNIIYL Q3UNVHO an AgLS a 6910'55|  HOILH0S
181p6v004Y] _£0021NYY0) . 91LLE0 1096 o] 966LINNIS A _ Q3INwHD JN A81S uv 6910's8]  HOZWJO0S
SyeZIE] 2002MNM/R0 OLBE'DE| E64/L001L0) 200210780 Q31NVYD)| oN ABLS ON £010'ss]  HO3WIOS|
290°95] £66LRIVWILO0 v6-229] vE6LAVAIIL L1661 RIVVULO Q3LNVHD dN ABLS an 2o10ss|  HO3W40S
cczvie| soowmaLL 0bbL'v6] PBELAIVIOE €002/g3 /L1 03LNVID dN ABLS oNl zo0ss]  HO3N408
Wosr100]  SEGHINVITRL 6150v6-d]_v68LAIAVIEL SE6LINVIRZL NOUVOngNnd N AgLs a zo10'gs| _ Ho3ud08
192999| 956LIAVINIGE] P66LILOOILE p6/0ES09| PE61AIVIBY 966LIAVINIOE] a3LNVRD oN ABLS nv z9l06s|  HO3LL08§
9ebgle| S00ERIAVISO 6P 56| YESLRIIVIOL 5002RIdViS0 QILNVHD o ASLS ON 1910°ss|  HoaLI0S
208599| S664/030/12 +6/62509] vEGLAIVIEL S661/030/12 O3NSO oN ABLS nv 1910'SS] __ HO3LIJOS
89Y°208] 000ZRIVIOL SS6TE6] £66L/ONVIG 0002R4dYI0L QILNVID N ABLS oM 6510°65] SHO3L JWNd
805°2LE| Z002IAVWIZ 9280 v6| __ v66LIdISIEL 9280 v6| PGELATVWIEO v66L/33SRL NOLLYONBNd N ABls OoN v510'S5| SHO3L dAnd
. 216vs| g6etNvrvse] e6osz]  VEELIAONILO £6/9/Z] £661/a34/92 966LINVIISO Q3LNVYD N ABLS | 6r10°'6s| SHO3L SN
L6208} 856LNMII0 1695°L6] 166LNONIEZ 866110130 Q3LNVYED oN A8LS ON| S£10'55] SHO3L and
859'LOE| L66LINON/IT 8801 6| 166LRVWID L66LINONIP2! GILNVID oN AgLS ON ze10ss] SHO3L Jnind
gs008t| se61834/50 151668]  0B6LINNIIE {s15°'68] 6961/0300Z 1661/834/50) 03LNvYD) oN ABLS oN 0z10°55] SHO3L dNnd
. zov'ast] seernivivee 156°28] 285MAONILZ S661RIVWIEE Q3LNVED N AgLS| ON, 1600°s5| SHOAL dind
SO0ZINYIYLL 80£226002] _€002NN (/6T £002NNI¥62 ONrI3 dN ABLS nv| oozo'sz] _ Ho3ud08
9152/£002/41209)] £002RIVILE] SODZRIVIVLE oNriz SN ABLS 29 8510'52]  HO3L0S
a0t| 0027100462 1£20 £2 20| 2002/9NV/E0 900410062 gILNvHD oN AglS vs 68L0'S7|  HOZLIOS
. 1950082008] __ L00ZAVWAE 1960052002] 2002/DNVA0) J00ZAYWILE NOLLYOMENd aN A81S v 68L0'SZ] _ HO3LIOS
' € 0ZRIVG| Z00ZRidVISY Z002RISVIS! ONFlI an A8LS XA svviz2|  HOILHOS
LvaLoveDRY]  _ v002NVTAZ 1220010204 | _Z00Z/NVITER) YO0ZINVIILE NOLLYOMBN N ABLS ¥y soor1zl  Hoawa0s




S13SUNIA ORIVLION

Z3N01400Y ¥3JAYS o>«._.mno

|

E11006002] _ 9002/ddVILL vE1100-€002] _£00zNNrI0 9002RIAVILL NOLYDNANd = rsis] /¥ 3A 655095 Hoaus0s

YvLLZIE00UAODD| LO0ZNNISL CO0ZNNIAL ONUd NCﬂhm\_ l’% Nl ° ASLS \ J9 6590'95 HI31408

16272002009 2002703aI8L 20020301 NS " N\ asist oo zss0es|  HO3WH0S

osvioo-z00z|  soozinnrro 0gv100-2002} _z00znnrAsz S00TINNII20) NOLLVRNENd Emh*p@. ' ( Q08B adls A 1ssoes]  moansos

6V12/2002/a/00] 2002N1NI62 2002NNrfsE uoeed eulesadb jeuiBuO UOREIPUIOS Jo 1s80°9s|  HO3WdO0S

sveRco0z/ato0o] e002iLo0m0 £002/190/v0 bNEidoo 159 dnbarhisucp ofed gigboE /oo 6v90°85|  HO3LLIOS

997212002141599)| 20021000 2002110041 bNgps[opna 0 199 §w.Ea> OUBIGN 1800/ 59 1v9098] _ HoaLli0s

2e8100-2002]  SOOZ/NMFRO|  268100-2002| Z00Z/d3SioZ S002/NNIRZ0 NOWYIME + As1s] /  3A 669095 HO3WLOS|

£81100-2002] 2002/3SALL 2002/d35/13 NI ] an rasst / aA geooes]  HOIudos

e £00NNIILL ONNI4) /e —zas)/ oo veo09s|  Hoas0s

SOLE/E00ZID09] £002/03arL £002/030/9% oNnf /[  an 29| ££90'95|  HO3L0S|

8862/2002/il309] 20020301 2002/53a1 ONTII / aN| 21s 29) 0890'95]  HO3L30S)

stoloo-zonz|  soozmNnrzo sivio0z00z] zovennriez S00UNNITZ0 nouvonend]  / dN N\ _“nais 3A 6290'95|  HO3WS0S

17L00200200-d] S00Z/AYWIEL veece0]  z00e/dISRL]  £2100200200-d] Z00zRIVIEZL 900UAVIIBL azuwvus| / an ABLS al £29095]  HO3Ls0s

v98000-2002] ZooziAVWIS Z002IAVINSSL NS an ASLS A 129095]  Hoau408

6861/20020/d/3090] Z00ZIAVIEL Z00UAYWIEL ONI¥S aN ABLS 29 1290'95]  HO3W40S

9v12/8002/d/000] 00aNNIEE) £002/NNT/BZ, ONIIS oN A8LS 29 91809s]  HO3u408

186100-1002] __ vo0ZINVIRZL 186100-1002{_1L00Z/3S/61 VOOZINVPRZL NOLLYOMSNd N ABLS A 6090'98] _ HOILI0S)

51| sooz/noNIv 02502210] LO0ZIAONTL S00ZIAONSL Q3LNVHD N ASLS vs 609095 HO3LI40S

8581/2002/4/909]_z002/93:r) Z00z/834721 ONIMI N ASLS 29 £050°9s| _ Hoau40s

95£000-2002] Z00ZAIVIVI0 Z002PVWILO oNrIl oN ALS 3N 695095 HO3Li40S

Z161/2002/d1009)] Z00ZRIVABL 20027aVWBL SN oN A8LS 99 6950'95]  HO3.4408

256000-1002] _ £002/d3S/L0 256000-L00Z] LOOZIAVA/LO £002/d3S/L0) NOLLVOMBNd oN ALS 3N 655098]  HOZLIOS

€19 100 Q) PO0ZINNILIYL M 2002/NON/BZ, PO0ZINNTIVE CIINVD ABLS al 555096 HOILIOS

51889L YOOZINVI/B0 20066212 Z00ZRIVWISO 002NV JN ABLS v sss0'98|  HO3LIIOS

61£0001002]  E00ZAVAWAZ 6L£000-1002] L00Z/BIJIEL £00Z/AVWISZ NOILYOIENd oN AgLS 3A tss09s]  HoaLI0S

192200-0002] - 200ZIAONALE 1922000002]_0002NNri0Z 2002/NONALL NOLLYOTIBNd &N ABLS an 1650'95|  Ho3u40S

8LLI0002/4/009] 000ZINNIFTEL 000ZINNIIvL " oNMIs oN ABLS 29! 1£5095|  HOZLI40S.

2EHL00TI009)| 100zRIdVIGE L00ZRISVIE ONTI N ABLS 29 175095 K308

80£2000002] _ Z00zinONALL 80£200-000Z] 00GZ/ONVIEE Z00ZIAONA L NOLVONENd N ABLS 3A 525096]  HO3LI40S

4909 0002/L00/5} 0002/L30f51 ONTUd oN ABLS 29 szs09s]  Ho3Lsos

151200-0002] 000Z/ONVISL 0002/9NViSL ONMI oN ASLS I zsoes]  Hoausos

020000 09| S002RIVIUIEE, 1009] 0002/d3S/LZ] 9002R4VWIGZ a3LNVED oN ABLS 29 zzs0es|  Hoawdos

osze1000]  eo0ziAvwiDE 092£2000| 0002/a3S/L2 €00ZIAYINIOE] NOLLYONENd oN ASLS 09 zso9s]  Hoawdos

9162/8002/4/009)| £002/200/51 £002/100f51 ONII dN AgLS 29 605095 HOaL10s

2ev100-1002]  £00Z/AONML 2E9400-1002] 1002 N10) £00/NON/OL NOLLVONENd oN ABLS N sos0es]  Hoawaos

v22000-1002|  £002/d3SN0 v2£000°100Z] 100273410 £002/43SN0 NOLLYOrENd 4N ABLS 3A cosoes]  Hoamgos

9105 ZO0Z/AONZZ| P0BPO0| 1002/ YIS ZO0ZINONLZ! NOLLYON8Nd dN| ABLS| Hil £050°95! HO330S

8921/1002/d209] 1002/4VIED 100ZRISVIED) ONr4 dN ABLS 99| £050'95]  Hoalld08

S0910 10 L0d] 100ZMISVID L00ZRIVIYO) SN[ dN ABLS v £050'95|  HO3LI0S

oesoLe] bo0zNNIBT 11628661 | 866LAVINSZ] YOOZUNNTIRZ) O3LNVYD) dny ASLS ON| 82b09s]  Hoaus08

0588000 Ql] 2002/J3S/9t 8960864 86LIINMIE0 2002/435/9% q3INVUD N ASLS] a v260'98] _ HO3LH0S

szezez| 1o0zronvisL seeeed| sesrnneico) 100z/oNViEL QUINVID N ARLS] nv vevoos]  Hoaudos

19180z108v] S00203M0Z LO0ZAIVIDE]  L6vZ0/L0/B6Idl| BEBLIAVINEE 50024030102 G3INYED N ABLS uv vzro9s|  Hoaldos

16/8502| 16611100180 1661/200/80) ONTUS an| AS1S an 19095]  HOaLJOS

Sh9vL66L] 1661/100/0 £661/100/80 ONTHJ aN] ABLS oN 11%095] _ HO3LH0S

185¢2L10:V| CO0ZIAONIGL 969v01026| £651/100/10 £002/AON/G! GIUNVED dN AfLS o svoes]  Hoausos

8£0096-d] 9002/43S/ZZ 8£0096-d| 966¢/NVI/BO 900d3SRE NS dN ASLS a zotoes|  HO3LdOS

s6-6591| 6661/d3S/0L 56-6E9L| 5661/a3S/BL 6661143501 a3INVED oN ABLS an 0560'9s]  HO3MZ0S)

v18°02¢|_9002/NVTIOE 19625664] sesLNNIIIZ] 900ZINVIE QIANVUD aN ASLS ON| 0scoes|  HOIMJ0S

180es1008v] _cosennrrit 1v0oee] 9661 AVIRD €002 1L Q3INVYD oN ASLS v, 0sc0'ssl  Hoawaos|
. .or
- RS
s 1 N



80201 0/2002/e/vd! 2002/L00/98 2002/L30R1 ONMI dN ABLS XW| +d109P50°'95 HO31408

V2ZZIZ00UIO09) 2002/100R1 200Z/100/9% ONMI4 dN ABLS 29 1dI09PS0°9S HO31408

682£/v002/d/009] +002/d3S/L0 $002/d38/20, ONNId dN Agis 39| 0sti1eBriL e HO3L408

YSSHI002/4I009] 1002/9NV150 1002/9NV/50 ONII dN ABLS 29 S9E0'LS HO3440S

£285°8661 | 8661/03Q/1L 866L/030Q/1L ONMI3 dN A8LS ON 622025 HO3LS30S]

8285°8661] 8661/03Q/11 866L/030/1 L ONNId dN AGLS ON 1220'45 HO311408

9285°866L | 866L/O30/LL 866L/03an L ONNIA dN ABLS ON;i 892018 HO31408)

0Ov0S°26| 166L/120/€ 26641/100/1 €| ONNI4 dN NABLS ON S¥20'25 HO311408

£829LE] POOZINVI/SO BEEZ'86! BESLAVIWZZ PO0Z/NVT/SO Q31NVYD) dN: ABLS ON SE20°LS HO3L40s
L8Y'9S! 8661 AIVW/ED] 8664/834/60 v6/600L1 PEBLANCIEEL BEGLIIVIWED QIINWYO| dN ABLS] EL 1510'28 HO3UIO0S
L662IE00T/d/O09| £00Z/100/82 £002/100/82 ONNId &N ABLS 29 8510'95 HO3 U408,

890E/E008/d/009D] £00Z/O3Q/E0 £002/030/€0 ONMd dN ABLS 29 Bv40°95) HO3N40S

65269 S00ZI0r182 092060! p00Z/IJV/6E V002,336 ONMId dN A81S Hi 02:0'85} =HO3NLOS

LOPEHRDOZIAIO09] POOZIIIVIOL] Y0025V ONMIZ dN ABLS Q9 02095 HO34308

Lv0E/E002/d/009D] £00/AON/BL £00Z/AON/SBL ONIU3 dN ABls D9 viL0'85 HI3LIH0S)|

06LE/0002/d/00D]  POOZNYII/SZ YOOZ/INVI/9T ONTId dN, ABLS 29 012098 HO34408

9662/8002/4/009D} £002/100/82 002/120/82 ONMid oIN AgLS 29 80£0°9S HI3U308

PO6UL00TSIODD]| £002U43SAL £002/d38/9 ONIMIS dN ABLS 3] 8690'9S HO3U40S

2v8000-€002 5002/030/02 2V8000-£0021 E00Z/AVIN/ZE $002/030/02 NOLLYOENd. dN ABLS AN, $190'35 HII U408

BIITA00YIDID| EO0LAYNAZ EO0TAVIW/VZ __ONNd dN ABLS 29 519095 HO3LU308




- Visto para legalizacion de mr. A.H.

‘CORNELIO NIEMAN TRADUCTOR OFICIAL RESOLUCION 5455, NOV5,82

TRADUCCION OFICIAL :
DE LEGALIZACIONES
DEL -HOLANDES AL INGLES

PERTENECIENTES A DOCUMENTOS DE SCHLUMBERGER TECHNOLOGY B.v.

Visto para legalizacion de la firma de Mr.

por Presidente de la Corte del Distrito de
el 09 0CT 2000 .

lleva firma y sello

A.J.van der Linden
La Haya

van Delden
Presidente de la Corte del Distrito La Haya

El Ministro de Justicia, en nombre del Ministro,
Jefe de 1a direcc¢ion Manejo y Apoyo
Departamento Administrativo

para el, firma y sello 10 oct 2000

. Visto para legalizacion de la firma de PNA de Raad

La Haya 10 oct 2000

El Ministro de Relaciones Exteriores para el,
firma Sra I.S. IJserinkhuijsen

f1 20,= ‘
Lleva Certificacion Consul de Colombia

de fecha 27 Octubre 2000 firmado por
con no. 263 sello s5eco

Lleva sello Ministerio de Relaciones teriores, Jefe
Legalizaciones, Bogota de - fecha 2000 Nov

en La Haya Holanda
arlos ABONDANO B

con no. 468464
firmago
é; I :
o €3 o ‘ Veintiséis de) Citeulo de
5{{2 g g% Ot4, kggo constar que este eopia. | °
Se TS ©oincide co, eniginalique se ha presentade . ‘
2 oty
En:' (¢ 0] S DC.. Colombla. ,
bl o ! or b v .
8= = E3ut 1 JUN 2003 Co "
o b st ‘ -
£ = Yx ‘ : \Qy '
& &S "4 - :
B 8 GUSTAVO SAMPER RoDRIGUEZ S
NOTARIO VEINTISEIS | \
— —
o3 m. e
& r‘§ Eﬁ?%
E';:,“‘E o e S
= Ha
A e ‘
v -1 \
o 25 ™M & ead
&E oD oW ;
[ - LD B o e
Sl owmaS
&“f""wf( g E“__if
' €= ok
ﬁ il

Como Noterio Veintisdls de! Cireulo dé
conetar que esty copia

¢Inal que se hg prosontado

ﬁn D.C.. Colombia,

27 JUN 2008

GUSTAVO SAMPER RCDRIGUEZ
- NOTARIO VETISEIS ]




Ly

L

—en-la de "(Sociedades)"

7y
L

PODER GENERAL

1 App"cant's name | e e,

2 Applicant's Address nombra al Dr. (3) German Castillo Grau y/o Adriana

Castillo Gibsone y/o Luis Felipe Castillo Gibsone. . . .

3 | I

jreaveblank ) con oficinas en la
! Carrera 13 No. 37 -43 Piso 12 en Bogota,

-

especial amplio y suficiente, para recabar de
las oficinas y autoridades " Colombianas,
administrativas, judiciales o de . policia, en
primera o segunda instancia, la obtencién de
Patentes de Invencion, Registro de Marcas, de
Modelos y de Dibujos Industriales, de Nombres
Comerciales y Ensefias, lo mismo que
traspasos, extensiones, renovaciones, cambios
de nombre, registro de licencias de explotacion
y registro de licencias de uso referentes a tales
actuaciones, a cuyo efecto les faculta para dar
ante dichas autoridades todos los pasos
necesarios al objeto indicado, elevar
solicitudes, formular descripciones, enmiendas,
protestas,  declaraciones, apelaciones y
reclamos, solicitar la aplicacion de medidas
cautelares, aceptar en nuestro nombre y
representacion la Cesién de derechos de

invencién y de patente de invencién que se nos
T-"/"j haga por cualquier persona, abonar todos los
( s impuestos, cuotas y pagos determinados por la
'Y ‘ ley, recibir todos los documentos y valores
4 Date ' dando el descargo respectivo, llenar

cualesquiera otros requisitos, desistir y tomar
en fin todas las medidas que creyeren
conducentes al resguardo de nuestros
intereses y en caso de presentarse oposiciones
para que intervengan como demandantes o
como demandados, con todas las demas
facultades legales necesarias. - Este poder
comprende ademas las facultades de recibir,

v Applicant's signature

The applicant's signature
must be attested by a No-

tary Public through the desistir, transigir, comprometer,  sustituir,
NOTARIAL CERTIFICATE: revocar sustituciones, recibir notificaciones y
in the "(Individual)", when nombrar apoderados judiciales o extra-
the signer is a natural judiciales,

person; and in the
“(Corporations)", when is a
legal one. The Notary's
signature must then be
legalized by a Colombian
Consular Officer.

La firma del solicitante
debe ser atestada por un
Notario Publico por medio
de la DECLARACION
NOTARIAL: en la "(Indivi-
dual)', cuando el firmante
€s una persona natural; y

Octubre 2

cuando es una persona
juridica. La firma del
notario deberd ser lega-
lizada por el Consulado
Colombiano,

ERE IRt WO L
B2

Vi
o s ¥ 2

Colombia como sus representantes con poder -

Dadoy firmado en (4) . = - ¥ E " &g SJIUL J

D/}‘-b,a; 5 %

S Castillo Grau & Associate

LAW OFFICES
P.0.BOX 251473
BOGOTA, COLOMBIA

FOR PATENTS AND TRADE MARKS IN
COLOMBIA

GENERAL POWER OF ATTORNEY

domicied in (2). PARKSTRAAT. §3-8%.
2544, NG TRE HABVE. ... .. .
THE.  NETHERLANDS ...
hereby appoint Dr. (3) German Castillo Grau and/or
Adriana Castillo Gibsone and/or Luis Felipe Castilio

Gibsone . ........ ... ... e

S With
offices at Carrera 13 No. 37 -43 Piso 12 en
Bogotd, Colombia as our representatives with
special, ample and sufficient power to obtain
from the offices and Colombian authorities,
administrative, judicial and police, in first or in
second instance, Patents of Invention,
registration of trade Marks, of Models and
Industrial Drawings, of Commercial Names and
ensigns, as well as assignments, extensions,
renewals, changes of name, registration of
licences of explotation and of licences of use
refering to said actions who are empowered to
take before said authorities all of the necesary
steps for the purposes indicated, to file
applications, to  formulate descriptions,
corrections, protests, declarations, appeals and
claims, apply for precautionary measures, to
accept on our behalf and representation the
assignment of rights of invention and titles of
invention that may be done to us by any
person, to pay all taxes, quotas and payments
prescribed by law, to receive all the documents
and proceeds giving the respective acquitance
or receipt; to fulfill any other requisites to desist
and take in fact any other measures that may
be deemed conducive to the safeguard of our
interests, and in case oppositions are
presented to interevene as complainant and
defendant, with all neccesary legal faculties.
This power of attorney includes the faculties to
receive, desist, compromise, transact,
substitute it in all or in part, to revoke
substitutions, to receiye~otifications and to
appoint extra-judicialof judictal attorneys.

P Veintisste del Clroyt

o de
930 conster que osta copia ’
joniginal quo se he presentads
fgotd D.C.-Co!ombln‘

47 UNe |

O SAMPER R
NOTARIO VEMSQERI'GUH

N

La declaracién Notarial a la vuelta.
Notarial acknowledgement on other side.

. .n&‘f‘u&




w”
r

P SRy
Nt i

3

DECLARACION NOTARIAL

{Individual)

Alos. .. . dias del mes == . ... de 19 . ..
compareci. . . . personalmente ante mi, No-
tario Pablice. . ... ... ..

a quien(es) doy fé de conocer y me consta que
es (son) la(s) persona(s) descritas y fir-
mante(s) del documento que precede, decla-
rando ante mi que otorga(n) el mismo para los
fines y propodsitos que en él se expresan.

El Notario Publico,

NOTARIAL CERTIFICATE
(Individual)
On this. . .day of. . personally

appeared before me, a Notary Public . . . .. e

to me known, and known to me be the
person(s) described in and who executed the
foregoing document, and he (they) duly ack-
nowledged to me that he (they) executed same
for the uses and purposes therein expresed.

Notary Public

(Sociedades)
-3

E} infrascrito Notario Certifica: que la firma

es auténtica, que el signatario desempefa

actualmente 2l cargo de . DiTrector .. . .
Gerente

que tiene facultad para otorgar este poder; y

que dicha compadia estd domiciliada en .

La Haya, Holanda

Todos los hechos anteriores le constan por
haber examinado los documentos respectivos

y de todo ello da fé.

Dadoy firmadoen. .. La Haya, ... .. .

..... Holanda . ... . ... ..

El Notario Publico

(Corporations)

The undersigned Notary Public certifies, that

the preceding signature reading . p‘oraﬂx\o, 7e)

%QA/ . \)Q/\/\o\,«ug ..........

is authentic; that the signor at present fills the

of . S;c/ﬁn QM vmiowe Conr
Tecivolos \) BV,
and that he is empoweted to grant this power,
and that said company is domiciliedin . . .. ..
. VLQ/(:«\/\.Q_V .7C’~/.v\o<(.5 ..........
and actually exists and is organized in accor-
dance with the laws of . . TH.Q_ .........
..... ‘IMLV)?O\/V\O(S

all the foregoing facts are known to the No-

tary due to his having examined the respetive
documents to which he, the Notary attests

Granted and signed in Twe.. .HQSLR.'.
Tie . Metlav.Conols

Notary Public

(Con legalizacion Consular}

/
]
i

GUSTAVO S4MPER RODRIGUEZ

pmo !:o:f:; ::mﬂh(mmmmérﬁegalizaﬁon)
. of i
ooincide con ori 20 ha o opie )

JUN 2008

NOTARIO. VEINTISEIS

A fuka S e L
LT RN r=%




Gnzien voor 'P(l'\il&a;}e V;&d@ t i : I;eclflﬁzﬁgtl;?gv(;n Justitie, 1 U D‘(T ?UDU/N |

Vs dhi/nnw

RSt N
b ‘\/’\{' ’\'le

Gezien voor legahsane der.-handtekening
van o A wan der Anden

oor Ons President van de Arrondisscments-
rechtbank te ’s-Gravenhage, de r—

Gezien voor legalisatie van de handtekening

van mr. A.H. van Delden
President van de Arrondissementsrechtbank te Den Haag

dtekening
&Q ¢ namens de minister, / WWe
e : hoofd van de directie Bedrijfsvoering en Onderste ung N
Bestuursdepartement, & 4

1 0 []KT 2000 voo;deze,

De Minister van
Buitenlandse Zaken
voor deze,

Bogots, hagq/ constar que este
copia

©oincide con ofigingl que se ha proaon?ndo '
Bogfté D.C - Colombla. e

[ JUN 2008

TGUSTAVO SAMPER RODRIGUEZ o
NO‘Q\R)O. VEIWSEIG




)“’;( N
h ;

"Derechos Consulares US$. 100.00

CONSULADO DE COLOMBIA

El suscrito Consul de Colombia (E) en La Haya, Holanda,
vistos los documentos presentados por los interesados,
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HYDRAULIC FRACTURING PROCESS AND materials being sufficient to increase the viscosity of such
COMPOSITIONS aqueous liquids from 10 to 100 times or more. In some

This invention relates to the art of fracturing a subterra-
nean formation penetrated by a wellbore. The invention
pertains specifically to the use of aqueous viscoelastic
surfactant based fluids as hydraulic fracturing fluids, par-
ticularly in formations having high tempcrature and high
permeability. '

BACKGROUND OF THE INVENTION

Hydraulic fracturing is a term that has been applied to a
variety of methods used to stimulate the production of fluids
such as oil, natural gas, brines, etc., from subterranean
formations. In hydraulic fracturing, a fracturing fluid is
injected through a wellbore and against the face of the
formation at a pressure and flow rate at least sufficient to
overcome the overburden pressure and to initiate and/or
extend a fracture(s) into the formation. The fracturing fluid
usually carries a proppant such as 2040 mesh sand, bauxite,
glass beads, ctc., suspended in the fracturing fluid and
transported into a fracture. The proppant then keeps the
formation from closing back down upon itself when the
pressure is released. The proppant filled fractures provide
permeable channels through which the formation fluids can
flow 1o the wellbore and thereafter be withdrawn.

Hydraulic fracturing has been used for many years as a
stimulation technique and extensive work has been done to
solve problems present at each stage of the process. For
example, a fracturing fluid is often exposed to high tem-
peratures and/or high pump rates and shear which can cause
the fluids to degrade and to prematurely “drop” the proppant
before the fracturing operation is completed. Considerable
effort has, therefore, been spent trying to design fluids that
will satisfactorily meet these rigorous conditions.

High permeability formations such as those having per-
meabilities in excess of 50 millidarcy and particularly in
excess of 200 millidarcy, present special challenges, espe-
cially when the reservoir temperature is above 130° F. In
these situations, the amount of fluid lost to the formation can
be very high, resulting in increased damage and decreased
fracture length. Further, the difference in permeability
between the formation and the fracture is less than that
realized in less permeable formations. Improved fracture
cleanup is therefore necessary in order to maximize well
productivity.

A wide variety of fluids has been developed, but most of
the fracturing fluids used today are aqueous based liquids
which have been either gelled or foamed. These fluids have
typically been engineered for use in Jow permeability for-
mations and are generally not well suited for use in higher
permeability formations.

Aqueous gels are usually prepared by blending a poly-

meric gelling agent with an aqueous medium. Most fre--

quently, the polymeric gelling agent of choice is a solvatable
polysaccharide. These solvatable polysaccharides form a
known class of compounds which include a variety of
natural gums as well as certain cellulosic derivatives which
have been rendered hydratable by virtue of hydrophilic
substitucnts chemically attached to the cellulose backbone.
The solvatable polysaccharides therefore include galacto-
mannan gums, glycomannan gums, cellulose derivatives,
and the like. :

The solvatable polysaccharides have a remarkable capac-

ity to thicken aqueous liquids, small amounts of these:
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instances, the aqueous liquid thickened with polymers alone
has sufficient viscosity to suspend the proppant during the
course of the fracturing process and represents a satisfactory
fracturing fluid. In other instances, principally in higher
temperature applications, however, it is neccessary to
crosslink the polysaccharide in order to form a gel having
sufficient strength and viscosity to retain the proppant in
suspension throughout the pumping operation and place-
ment in the subterranean formation. A variety of crosslinkers
has been developed to achieve this result within different pH
ranges.

The borate ion has been used extensively as a crosslinking
agent for hydrated guar gums and other galactomannans to
form aqueous gels used in fracturing and other arcas. For
example, U.S. Pat. No. 3,059,909 describes a crosslinked
system which has been used extensively in the oi] and gas
industry as a fracturing fluid. A fracturing process which
comprised crosslinking guar-containing compositions on-
the-fly with a borate crosslinker is described in U.S. Pat No.
3,974,077. The borate crosslinked systems require a basic
pH (e.g., 8.5 to 10) for crosslinking to occur. Borate
crosslinked guar fluids, particularly fluids using less than 30
pounds guar per 1000 gallons of fluid have been used
successfully in higher permeability formations up to a
temperature of about 275° F. With increased guar loadings,

such fluids can be effective up to a temperature of about 350°
F

Other crosslinking agents have been developed using
certain transition metals, U.S, Pat No. 3,202,556, describes
aqueous solutions of galactomannan gums which are
crosslinked at a pH of from 5 to 13 with antimony or bismuth
crosslinkers. U.S. Pat. No, 3,301,723, describes the use of
certain titanium, zirconium, and other transition metals as
crosslinking agents for galactomannans at a pH also in the
range of from about 6 to about 13, In these palents, a basic
pH is used to prepare crosslinked materials having utility in
the explosives industry.

U.S. Pat. No. 3,888,312 describes the use of titanium
crosslinkers with solvatable polysaccharides in fracturing
fluids. The use of such crosslinked gels may act to overcome
the high friction loss experienced during the pumping of
many high-viscosity fracturing fluids previously known.
U.S. Pat No. 3,301,723, also points out that crosslinked gels
formed using titanium, chromium, iron and zirconium
crosslinkers have a high surface tension i.e., stickiness and
tackiness are absent, ready workability and other desirable
physical characteristics.

A disadvantage associated with the above systems is
related to the use of guar or guar derivatives as thickening
agents. Such polymers are derived from natural sources, and
usually contain insoluble materials that tend to remain in the
formation or fracture after the fracturing treatment, and
reduce the permeability of the formation or the fracture.
Damage to the formation can be particularly important when
the formation permeability exceeds about 100 mD. In such
cases, whole fluid can penetrate the rock and fill the pore
spaces. To minimize this problem, fracturing fluids have
been developed that leave little or no residue.

Typical low-residue fluid systems comprise linear solu-
tions of hydroxyethylcellulose (HEC). Like guar polymers,
HEC is derived from natural sources; however, highly
refined material is commercially available that is virtually
free of insolubles. A potential problem with HEC is the
formation of large incompletely hydrated lumps, also
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referred to as “fish eyes”, and/or microgels during mixing.
These insoluble materials result from poor dispersion of the
HEC before the particles begin to hydrate, and the impact on
formation and fracture permeability is as deleterious as the
insoluble residue from guar polymers. In an attempt to avoid
this problem, HEC fluids must commonly be sheared and
filtered at the wellsite prior to pumping, thereby adding
complexity and cost ta its use, although this procedure is not
100% successful in addressing the problem.

The use of HEC-based fluids in fracturing applications is
limited to use at formation temperatures of about 130° to
about 150° F. As the temperaturc increases, the viscosity of
these fluids decreases to nearly that of water, even for
solutions having HEC loadings of 80 to 120 pounds per 1000
gallons of fluid. Above about 150° F,, the high leakoff rate
inhibits or even prohibits the extension of the fracture. this
is especially true in high permeability formations. As a result
of the high HEC polymer loadings, large amounts of poly-
mer are deposited in the formation which impair well
productivity.

A different class of thickeners is described in U.S. Pat. No.
4,432,881, and identificd as a superior fracturing fluid in
U.S. Pat. No. 4,541,935. The thickener composition com-
prises a water soluble or water dispersible interpolymer
having pendant hydrophobic groups chemically bonded
thereto. When mixed with a water soluble or water dispers-
ible nonionic surfactant, and a soluble electrolyte, a viscosi-
fied fluid stable to high temperature and/or shear is obtained.
No problems with fish eyes or microgels are encountered,
and conventional field mixing equipment can be used. The
preferred interpolymers are vinyl addition polymers in
which two or more vinyl monomers with ethylenic unsat-
uration are reacted together under polymerization condi-
tions. Of these, polymers containing at least one of the water
soluble monomers represented by Formula 1 or Formula 2
are preferred.

0

R is hydrogen or methyl and Z is —NH,, —OH, —OR'
where R' is a C,~C, alkyl group, —NH—R"—SO;M
wherein R" is an atkylene group of from 1 to 24 carbon
atoms (preferably C, to C, alkylene) and M is hydrogen or
an ammonium or alkali metal ion.

Ill @
‘('Cﬂz"(l:‘)'

=
X—R"

R is hydrogen or methyl, X is —O— or —NH—, and R is
a hydrophobic group. R" is preferably an aliphatic hydro-
phobic group such as an alkyl or alkenyl group of from 6 to
about 24 carbon atoms or an inertly substituted such group,
etc., and is most preferably an alkyl group of from about 8
to about 24 carbon atoms.

The interpolymers are usually solid polymers having a
number average molecular weight of about one million or
more.

The nonionic surfactant has a hydrophilic-lipophilic bal-
ance (HLLB) of from about 10 to about 14. Such nonionic
surfactants constitute a known class of compounds having
many members. The preferred materials are ethoxylated
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alkanols having from about 8 to about 24 carbon atoms in
the alkanol moiety. The preferred water soluble electrolytes
are the sodium, potassium and ammonium halides.

Viscoelastic swfactants are employed as viscosifiers in
the context of gravel packing fluids. Such systems contain
virtually no insoluble residue. Gravsholt in “Viscoelasticity
in Highly Dilute Aqueous Solutions of Pure Cationic Deter-
gents,” J. Colloid & Interface Sci. (57)3(1976), 575-77
indicates that certain quaternary ammonium salts impart
viscoelastic properties to aqueous solutions, Gravsholt
showed that cety] trimethyl ammonium bromide would not
impart viscoelastic propertics to waler but that cetyl trim-
ethyl ammonium salicylate and certain other aromatic con-
taining quaternary amines would. In U.S. Pat. No. 3,292,
698, a mixture of cyclohexy! ammonium chloride and
undecane-3-sodium sulfate was taught to induce viscoelastic
properties to a formation flooding liquid containing less than
about 3.5 percent by weight of sodium chloride. Higher
levels of sodium chloride were said to destroy the viscoelas-
tic properties of the fluid. UK Pat. No. 1,443,244, discloses
a specific ethoxylated or propoxylated tertiary aminc
employed to thicken and aqueous solution of a strong
mineral acid. U.S. Pat. No. 3,917,536 teaches that certain
primary amincs may be cmployed in subterranean formation
acidizing solutions to retard the reaction of the acid on the
formation. The amine may be more readily dispersed into
the acid solution with the use of a dispersing agent such as
a quaternary amine.

In particular Canadian Pat. No. 1,185,779, discloses a
high electrolyte-containing aquecous wellbore service fluid
which has improved viscosity characteristics over a wide
range of wellbore conditions, including improved ease of
preparation at the wellside and better shear stability and
consistent viscosity over a wide temperature range. These
improved aqueous wellbore service fluids are acknowledged
as being useful in well known wellbore services such as
perforation, clean-up, long term shut-in, drilling, placement
of gravel packs and the like.

SUMMARY OF THE INVENTION

The present invention provides a fracturing fluid for use
in high temperature, high permeability formations which has
a low leakoff rate, adequate viscosity to effect fracture
extension and proppant transport and little or no residue
remaining upon completion of the fracturing operation.

In accordance with the invention, a process for fracturing
a subterranean formation penetrated by a wellbore com-
prises providing an hydraulic fracturing fluid having a
composition as set forth below and injecting the hydraulic
fracturing fluid through the wellbore and against the forma-
tion at a flow rate and pressure at least sufficient to initiate
and/or extend a fracture into the formation. The hydraulic
fracturing fiuid comprises:

A. an aqueous base fluid;

B. an cffective amount of an inorganic water soluble salt
to stabilize a subterranean formation by inhibiting
hydration;

C. an effective amount of at least one thickener in the
fluid, the thickener being at least one member selected
from the group consisting of
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(i) an amine corresponding to the formula

R;

|
R, —-II‘I

R;

wherein R, is at least about a C,4 aliphatic group
which may be branched or straight chained and
which may be saturated or ynsaturated, R, and R, are
each independently, hydrogen or a C, to about C,
aliphatic group which can be branched or straight
chained, saturated or unsaturated and which may be
substituted with a group that renders the R, and/or
R; group more hydrophilic;

(ii) salts of the amine corresponding to the formula
1;2
R1—l|\J—H* X-
R;

wherein R;, R, and R, are the same as defined
hereinbefore and X*' is an inorganic anion, and;
(iif) a quaternary ammonium salt of the amine corre-

sponding to the formula
iliz
Ry —Il‘l —R* | X-
R3

wherein R, R,, R; and X~ are the same as defined herein-
before and R, independently constitutes a group which has
previously been set forth for R; and Ry, none of Ry, R,, Ry
or R, are hydrogen, and the R,, R; and R, groups of the
amine salt and quaternary ammonium salt may be formed
into a heterocyclic 5- or 6-member ring structure which
includes the nitrogen atom of the amine;

D. an effective amount of a stabilizing organic additive
selected from the group consisting of an organic sait, a
C, to C,, aliphatic alcohol and mixtures thercof.

—t Further in accordance with the invention, the process of

fracturing as set forth above comprises providing an hydrau-
lic fracturing fluid as set forth above wherein the selected
thickener is selected from a group consisting of: erucyl
trimethyl ammonium chloride; N-methyl-N,N-bis(2-hy-
droxyethyl) rapeseed ammonium chioride; oleyl methyl
bis(hydroxyethyl) ammonium chloride; octadecyl methyl
bis(hydroxyethyl) ammonium bromide; octadecyl tristhy-
droxyethyl) ammonium bromide; octadecyl dimethyl
hydroxyethyl ammonium bromide; cetyl dimethyl hydroxy-
ethyl ammonium bromide; cetyl methy] bisthydroxyethyl)
ammonium salicylate; cetyl methyl bis(hydroxyethyl)
ammonium 3,4,-dichlorobenzoate; cetyl tris(hydroxyethyl)
ammonium iodide; bis(hydroxyethyl) soya amine; N-me-
thyl, N-hydroxycthy} tallow amine; his(hydroxyethyl) octa-
decyl amine; cosyl dimethyl hydroxyethyl ammeonium bro-
mide; cosyl methyl bis(hydroxyethyl) ammonium chloride;
cosyl tris(hydroxyethyl) ammonijum bromide; dicosyl dim-
ethyl hydroxyethyl ammonium bromide; dicosyl methyl
bis(hydroxyethyl) ammonium chloride; dicosyl tristhy-
droxyethyl) ammonium bromide; hexadecy! ethyl bis(hy-
droxyethyl) ammonium chloride; hexadecyl isopropyl
bis(hydroxyethyl) ammonium iodide; N,N-dihydroxypropyl
hexadecyl amine, N-methyl, N-hydroxyethyl hexadecyl
amine; N,N-dihydroxyethyl dihydroxypropyl oleyl amine;
N,N-dihydroxypropyl soya amine; N,N-dihydroxypropyl
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tallow amine; N-butyl hexadecyl amine; N-hydroxyethyl
octadecy! amine; N-hydroxyethyl cosyl amine; cctylamino,
N-octadecyl pyridinium chloride; N-soya-N-cthyl morpho-
linium ethosulfate; methyl-1-oley! amido ethyl-2-oley! imi-
dazolinium-methyl sulfate; and methyl-1-tallow amido
ethyl-2-tallow imidazolinium-methyl sulfate and combina-
tions thereof.

Still further in accordance with the invention, the process
of fracturing as set forth above for use in high temperature
formations comprises providing an hydraulic fracturing fluid -
as set forth above wherein the selected thickener is erucyl
methy! bis(2-hydroxyethyl) ammonium chloride.

It is thercfore an object of this invention to provide a
fracturing fluid for use in high temperature, high permeabil-
ity formations which has low leakoff into the formation
during the fracturing process .

1t is another object of this invention to provide a fracturing
fluid with little or no residue following completion of the
fracturing treatment.

It is yet another object of this invention to provide a
fracturing fluid which avoids the use of damaging polymer
thickeners, particularly in high permeability formations.

DETAILED DESCRIPTION OF THE
INVENTION

These and other objects of the invention are accomplished
through the manner and form of the present invention to be
described hereinafter and illustrated in a number of
examples. It will be understood that the description and
examples are presented solely for the purpose of illustrating
the preferred embodiments of the invention and should not
in any way be construed as a limitation on the scope and
applicability of the invention.

The present invention comprises an aqueous viscoelastic
surfactant based fracturing fluid. The fluid comprises water,
an inorganic salt stabilizer, a surfactant/thickener and an
organic salt or alcohol. The fracturing fluid may optionally
contain a gas such as air, nitrogen or carbon dioxide to
provide an energized fluid or a foam. A small group of
surfactants having unique viscoclastic properties make them
of high interest for use in fracturing applications but which
find particular utility in forming fracturing fluids for frac-
turing treatment of high permeability subterranean forma-
tions. In contrast to such fluids as HEC, which are typically
used in such formations and which have a high leakoff rate
which is highly sensitive to increasing pressure since they do
not build filter cake, the surfactants used in the present
invention create fluids which have a low leakoff rate which
is also substantially insensitive to pressure. As a result, at
high pressures such as are used during a fracturing opera-
tion, little fluid is lost to the formation. This reduces the total
volume of fluid needed to provide the desired fracture with
an associated cost savings. Further, since leakoff is mini-
mized, longer fracture length extension is practicable.
Finally, at low pressures, these low molecular weight sur-
factant systems flow out of the formation more easily with
low residue and superior cleanup resulting in improved well
productivity.

The viscosifiers commonly used in the petroleum industry
arc polymeric structures starting with molecular weights of
hundreds of thousands to several million grams per mole.
These large, chemically bonded structures are often
crosslinked to further increase molecular weight and effec-
tive viscosity per gram of polymer added to the fluid. Thesc
large molecules are quite stable and can filter out on the sand
grains of the formation to reduce conductivity or permeabil-
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ity of the reservoir. This decreases well productivity. As a

result, expensive and often corrosive breakers have been
designed to destroy the molecular backbone of these poly-
meric structures. This reduces the molecular weight of the
polymer, ideally making it more soluble in the surrounding
fluids and easier to remove from the formation, thereby
improving reservoir productivity. These breakers are typi-
cally oxidizers or enzymes. They are at best only partially
cffective with typical reservoir cleanup less than 80% com-
plete and more usually much less than 50% complete.

In dramatic contrast, viscoelastic surfactants are relatively
small molccules. Each molecule is typically less than 500
grams per molc—Iless than 0.1% the size of the polymers
used. These small molecules will associate under certain
conditions to form structures which resemble the polymer
molecules but which are not stable structures. The individual
molecules of surfactant begin to associate much like the
steps of a spiral staircase. These structures are always in an
equilibrium state of breaking and reforming. As dynamic
structures, these polymer-shaped micelles are readily
destroyed by shear, presence of hydrocarbons or increased
ternperature. All of these features are found in the reservoir.
Therefore, the viscoelastic surfactants rapidly return to their
original small independent molecule state once they are
pumped into the reservoir and are no longer needed to
provide viscosity which is needed to transport particles into
the formation.

By carcful design, the well treatment conditions which
allow the polymer-shaped micelles to form under surface
conditions, remain stable while they are pumped down the
wellbore and through the perforations into a fracture or open
perforation cavity but then the micelles break back to the
individual components in the reservoir rock. Therefore, no
corrosive, expensive breaker is required and cleanup is often
superior to that of the polymer systems, typically higher than
80%.

In addition to the viscoelastic surfactant, the aqueous
fracturing fluid in accordance with the invention requires a
sufficient quantity of at least one water soluble inorganic salt
to effect formation stability. Typically, water soluble potas-
sium and ammonium salts, such as potassium chloride and
ammonium chloride are employed. Additionally, calcium
chloride, calcium bromide and zinc halide salts may also be
used. Formation stability and in particular clay stability is
achieved at a concentration level of a few percent by weight
and as such the density of the fluid is not significantly altered
by the presence of the inorganic salt unless fluid density
becomes an important consideration, at which point, heavier
inorganic salts may be employed.

In accordance with the invention, a sufficient quantity of
at least one surfactant/thickener soluble in said aqueous salt
solution is employed to effect, in combination with an
organic salt and/or alcohol, sufficient viscosity to suspend
proppant during placement, wherein the thickener is at least
one member selected from the group consisting of:

(a) an amine corresponding to the formula

Ry

|
Rl—ll‘l

Ry

wherein R, is at least about a C, ¢ aliphatic group which
may be branched or straight chained and which may be
saturated or unsaturated, R, and R, are each indepen-
dently, hydrogen or a C; to about C, aliphatic group
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which can be branched or straight chained, saturated or
unsaturated and which may be substituted with a group
that renders the R, and/or R, group more hydrophilic;

(b) salts of the amine corresponding to the formula

wherein R, R, and R; are the same as defined here-
inbefore and X~ is an inorganic anion, and;

(c) a quaternary ammonium salt of the amine correspond-
ing to the formula

1,12
RI—T*RA‘ X

Rj

wherein R, R,, R; and X~ are the same as defined
hereinbefore and R, independently constitutes a group
which has previously been set forth for R, and R5, none
of Ry, Ry, R; or R, are hydrogen, and the R,, R; and
R, groups of the amine salt and quaternary ammonium
salt may be formed into a heterocyclic 5- or 6-member
ring structure which includes the nitrogen atom of the
amine;

A sufficient quantity of a water soluble organic salt and/or
alcohol is employed to effect, in combination with the
thickener, the desired viscoclastic properties. Preferably the
organic salt is a water soluble carboxylate salt such as
sodium or potassium salicylate or the like. Preferably the
alcohol is a cosurfactant, typically a C, to C,, aliphatic
alcohal.

One preferred aqueous hydraulic fracturing fluid contains
up to a few percent of an inorganic salt such as KCi or
NH,C! and a selected amount of an organic salt such as
sodium salicylate. A preferred thickening agent for the
above defined hydraulic fracturing fluid is a quaternary
ammonium salt, erucyl methyl bis (2-hydroxyethyl) ammo-
nium chloride.

The thickening agent employed in the invention com-
prises at least one of the thickening agents defined herein-
before. It has been found that with certain solutions, a
mixture of two or more thickeners may be preferred.

In instances where the thickening agent is an amine acid
salt or a quatcrnary ammonium salt, the associated anion
should be an inorganic anion. Preferably, X is an inorganic
anion such as a sulfate, nitrate, perchlorate or halide. A
halide (Cl, Br or 1) is preferred, Cl and Br being most
preferred.

The organic salt constituent of the fracturing fiuid is
preferably a water soluble compound involving typically a
sodium or potassium salt of an organic anion. The anion may
be an aromatic organic anion such as a salicylate, naphtha-
lene sulfonate, p- and m-chlorobenzoates, 3,5 and 3,4 and
2,4-dichlorobenzoates, t-butyl and ethyl phenate, 2,6 and
2,5-dichlorophenates, 2,4,5-trichlorophenate, 2,3,5,6,-tetra-
chlorophenate, p-methyl phenate, m-chlorophenate, 3,5,6-
trichloropicolinate, 4-amino-3,5,6-trichloropicolinate, 2,4,-
dichlorophenoxyacetate, toluene suifonate, o,B-napthols,
p.p'bisphenol A or cocoamidopropyl dimethyl amine oxide.
The thickening agent should be chosen such that the anion
is compatible with the electrolyte present in the aqueous
solution such that undesirable precipitates are not formed.
Also the specific anion chosen will depend to some degree
on the specific amine structure.
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The thickening agent is employed in an amount which in
combination with the other ingredients is sufficient to
increasc the viscosity of the aqueous fluid enough to main-
tain proppant in suspension during fluid placement. The
exact quantity and specific thickener or mixture of thicken-
ers to be employed will vary depending on the concentration
of and specific soluble salt(s) employed to make up the
solution, the viscosity desired, the temperature of use, the
pH of the solution, and other similar factors. The concen-
tration of the surfactant thickener can range from about 0.05
to about 6 percent by weight of the fluid. Simple laboratory
procedurcs can bc cmployed to determine the optimum
concentrations for any particular set of parameters. For
example, when a non-protonated amine is employed as the
thickener, the pH of the aqueous fluid can affect to some
degree the effectiveness of particular amines. More acidic
solutions are required for some amines to be dissolved
therein. It is thought that this is because the amine must
become protonated before it will become effectively dis-
solved in the fluid.

The thickeners are selected from a group of surfactant
matcrials capable of forming rod-shaped micelles as
opposed to typical surfactant materjals which tend to form
spherical micelles or sheet-like structures. Further, in order
to be useful in the present invention, the selected surfactant
must be able to form the rod-shaped micelles over a broad
range of concentrations, such as 1 to 8 percent by weight in
the aqueous fluid. The number of surfactant materials which
can be successfully used in the invention decreases with
increasing temperature. Temperature applicability is prima-
rily a function of the molecular weight of the longest
aliphatic carbon chain on the amine functionality but is also
sensitive to the formation in which the resultant fluid is to be
used.

Altemative thickeners which may be employed either
singly or in combination in accordance with the invention
include erucyl trimethyl ammonium chloride; N-methyl-N,
N-bis(2-hydroxyethyl) rapeseed ammonijum chloride; oleyl
methyl bis(hydroxyethyl) ammonium chloride; octadecyl
methy! bis(hydroxyethyl) ammonium bromide; octadecyl
tristhydroxyethyl) ammonium bromide; octadecyl dimethyl
hydroxyethyl ammonium bromide; cety) dimethyl hydroxy-
ethyl ammonium bromide; cetyl methyl bis(hydroxyethyl)
ammonium salicylate; cetyl methy! bis(hydroxyethyl)
ammonium 3,4,-dichlorobenzoate; cetyl tristhydroxyethyl)
ammonium iodide; bis(hydroxyethyl) soya amine; N-me-
thyl, N-hydroxyethy! tallow amine; bis(hydroxyethyl) octa-
decyl amine; cosyl dimethy! hydroxyethyl ammonium bro-
mide; cosy! methyl bisthydroxyethyl) ammonium chloride;
cosyl tris(hydroxyethyl) ammonium bromide; dicosyl dim-
ethyl hydroxyethyl ammonium bromide; dicosyl methyl
bis(hydroxyethyl) ammonium chloride; dicosyl tris(hy-
droxyethyl) ammonium bromide; hexadecy! ethyl bis(hy-
droxyethyl) ammonium chloride; hexadecyl isopropyl
bis(hydroxyethyl) ammonium iodide; N,N-dihydroxypropyl
hexadecyl amine, N-methyl, N-hydroxyethyl hexadecyl
amine; N,N-dihydroxyethyl dihydroxypropyl oleyl amine;
N,N-dihydroxypropyl soya amine; N,N-dihydroxypropyl
tallow amine, N-butyl hexadecyl amine; N-hydroxyethyl
octadecyl amine; N-hydroxyethyl cosyl amine; cetylamino,
N-octadecyl pyridinium chloride; N-soya-N-ethyl morpho-
linium ethosulfate; methyl-1-oleyl amido ethyl-2-oley] imi-
dazolinjum-methyl sulfate; and methyl-1-tallow amido
ethyl-2-tallow imidazolinium-methy] sulfate.

To prepare the aqueous hydraulic fracturing fluid in
accordance with the present invention, the thickener is
added to an aqueous solution in which has been dissolved a
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quantity of at least one water soluble inorganic salt to
provide formation stability and at least one water soluble
organic salt to provide selective control of the loss of particle
suspension properties. Standard mixing procedures known
in the art can be employed since heating of the solution and
special agitation conditions are normally not necessary, Of
course, if used under conditions of extreme cold such as
found in Alaska, normal heating procedures should be
employed. It has been found in some instances preferable to
dissolve the thickener into a lower molecular weight alcohol
prior to mixing it with the aqueous solution. The lower
molecular weight alcohol, for instance isopropanol, func-
tions as an aid to solubilize the thickener. Other similar
agents may also be employed. Further, a defoaming agent
such as a polyglycol may be employed to prevent undesir-
able foaming during the preparation of the fracturing fluid if
a foam is not desirable under the conditions of the treatment.
If a foam or gas-energized fluid is desired, any gas such as
air, nitrogen, carbon dioxide and the like may be added.

In addition to the water soluble salts and thickening
agents described hereinbefore, the aqueous hydraulic frac-
turing fluid may contain other conventional constituents
which perform specific desired functions, e.g., corrosion
inhibitors, fluid-loss additives, and the like, The proppant
can then be suspended in the fracturing fluid.

The fluids defined herein can be employed in standard
fracturing treatments, employing techniques and equipment
well known in the art. The following examples illustrate the
preparation and properties of aqueous viscoelastic surfac-
tant-based hydraulic fracturing fluids.

EXAMPLE 1

Three 500-ml beakers were filled with 200 ml of three
percent (by weight) ammonium chloride solution. Three
percent erucyl methyl bis(2-hydroxyethyl) ammonium chlo-
ride surfactant was added to the first solution. Four and five
percent (by weight) of the surfactant were added to the other
two, respectively. The systems were stirred until all of the
surfactant dissolved. Rheological measurements were per-
formed at 130°, 150° and 180° F. using a Fann 35 rotational
viscometer The solution containing five percent surfactant
was tested at 200° and 225° F. with a reciprocating capillary
viscometer. The results are given below.

Fluid Viscosity (cp) @ 170 sec™!

Temperature 3% 4% 5%
(°F.) surfactant surfactant surfactant
130 105 165 213
150 96 144 198
180 7 144 174
200 — - 54
225 - - 17

EXAMPLE 2

In a manner similar to Example 1, five percent (by weight)
erucyl methyl bis(2-hydroxyethyl) ammonium chloride sur-
factant was added to 200 ml of four percent (by weight)
potassium chloride solution. Rheological measurements
were performed in the manner described in Example 1. The
results are given below.
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Fluid Viscosity (cp) @ 170 sec™ Fluid Viscosity (cp) @ 170 sec™!
Temperature 5% Temperature 6% (by volume) surfactant
(°F.) surfactant (°F.) mixture
. 5 - -
130 168 175 150
150 162 200 50
180 138 225 20
200 84
225 45
; 10
EXAMPLE 6
EXAMPLE 3

In a manner similar to Example 1, five percent (by weight)
erucyl methy! bis(2-hydroxyethyl) ammonium chloride sur-
factant and 0.2% (by weight) sodium salicylate stabilizer
were added to 200 ml! of three percent (by weight) ammo-
nium chloride solution. Rheological measurements were
performed in the manner described in Example 1. The
results are given below.

Fluid Viscosity (cp) @ 170 sec™
Temperature 5% surfactant +

(°F.) 0.2% sodium salicylate
130 132

150 132

180 117

200 101

225 40

EXAMPLE 4

In a manner similar to Example 1, five percent (by weight)
erucyl methyl bis(2-hydroxyethyl) ammonium chloride sur-
factant and 0.2% (by weight) sodium salicylate stabilizer
were added to 200 ml of four percent (by weight) potassium
chloride solution. Rheological measurements were per-

formed in the manner described in Example 1. The results

are given below.

Fluid Viscosity (cp) @ 170 sec™
Temperature 5% surfactant +

(°F) 0.2% sodium salicylate
130 ' 174

150 159

180 159

200 90

225 53

EXAMPLE 5

The previous examples have illustrated the viscosifying
effect of the undiluted surfactant. For proper execution of
this invention at the wellsite it is typically necessary to
prepare an casily pourable system by diluting the surfactant
with a solvent such as isopropy! alcohol. A mixture was
prepared with the following weight-percent composition:
erucyl methyl bis(2-hydroxyethyl) ammonium chioride
(75%); sodium salicylate (3%); isopropyl alcohol (15%);
water (7%).

In a manner similar to Example 1, six percent (by volume)
of the mixture described above was added to 200 ml of three
percent (by weight) ammonium chloride. Rheological mea-
surements were performed at 175°, 200° and 225° F. using
a reciprocating capillary viscometer. The results are given
below.
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In a manner simjlar to Example 5, a mixture was prepared
with the following weight-percent composition: N-methyl-
N,N-bis(2-hydroxyethyl) rapeseed ammonium chloride
(75%); sodium salicylate (3%); isopropy! alcohol (7%);
water (15%). .

In a manner similar to Example 1, six percent (by volume)
of the mixture described above was added to 200 ml of threc
percent (by weight) ammonium chloride. Rheological mea-
surements were performed at 110°, 120°, 130°, 140° and
150° F. using a Fann 35 rotational viscometer, and 200° F.
using a reciprocating capillary viscometer. The results are
given below.

Fluid Viscosity (cp) @ 170 sec™!
Tempcrature 6% (by volume) surfactant

(°F.) mixture

110 187

120 117

130 43

140 23

150 14

200 5

While the invention has been deseribed in the more
limited aspects of preferred embodiments thereof, other
embodiments have been suggested and still others will occur
to those skilled in the upon a reading and understanding of
the foregoing specification. It is intended that all such
embodiments be included within the scope of this invention
as limited only by the appended claims.

Having thus described our invention, we claim:

1. A method of fracturing a subterranean formation com-
prising the steps of

(A) providing an aqueous viscoelastic surfactant based

hydraulic fracturing fluid comprising:

(1) an aqueous medium;

(2) an effective amount of an inorganic water soluble
ammonium salt to stabilize a subterranean formation
by inhibiting hydration;

(3) an effective amount of at least one thickener in the
fluid, the thickener comprising N-methyl-N,
N-bis(2-hydroxyethyl) rapeseed ammonium chloride
in an amount ranging from about 0.5 to about 6% by
weight of the fluid;

(4) an effective amount of an organic stabilizing addi-
tive selected from the group consisting of an organic
salt, a C, to C,, aliphatic alcohol and mixtures
thereof, and

(B) pumping the aqueous viscoelastic surfactant bascd
fluid through a wellbore and into a subterranean for-
mation at a pressure sufficient to fracture the formation.

2. The method of fracturing as set forth in claim 1 wherein

the step of providing comprises providing an aqueous vis-
coelastic surfactant based fluid further including a particu-
late proppant suspended therein.

<<
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3. A method of fracturing a subterranean formation com-

prising the steps of _

(A) providing an agueous viscoelastic surfactant based
hydraulic fracturing fluid including a thickener com-
prising:

(1) an aqueous medium;

(2) an effective amount of an inorganic water soluble
salt 1o stabilize a subterranean formation by inhibit-
ing hydration;

(3) an effective amount of thickener comprising a
mixture of erucyl methyl his (2-hydroxyethyl)
ammonium chloride and a quaternary ammonium
salt of the amine corresponding to the formula

wherein R, is at least about a C,, aliphatic group
which may be branched or straight chained and
which may be saturated or unsaturated, R, and R, are
each independently, hydrogen or a C; to about Cgq
aliphatic group which can be branched or straight
chained, saturated or unsaturated and which may be
substituted with a group that renders the R, and/or
R, group more hydrophilic, and R, independently
constitutes a group which has previously been set
forth for R; and R,, nome of R, R,, R; or R, are
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hydrogen, and the R,, R4 and R, groups of the amine
salt and quaternary ammonium salt may be formed
into a heterocyclic 5- or 6-member ring structure
which includes the nitrogen atom of the amine; and

(4) an effective amount of an organic stabilizing addi-
tive selected from the group consisting of an organic
salt, a C, to C,, aliphatic alcohol and mixtures
thereof, and

(B) pumping the aqueous viscoelastic surfactant based
fluid through a wellbore and into a subterranean for-
mation at a pressure sufficient to fracture the formation.

4. The method of fracturing as set forth in claim 3 wherein

the step of providing comprises providing an aqueous vis-
coelastic surfactant based hydraulic fracturing fluid includ-
ing a thickener comprising at least 60% by weight erucyl
methyl bis (2-hydroxyethyl) ammonium chloride.

5. The method of fracturing as set forth in claim 3 wher¢in

the step of providing comprises providing an aqueous vis-
coelastic surfactant based hydraulic fracturing fluid includ-

ing a thickener comprising at least 75% by weight erucy! |

methy! bis (2-hydroxyethyl) ammonium chloride.

6. The method of fracturing as set forth in claim 3 whercin
the step of providing comprises providing an aqueous vis-
coelastic surfactant based fluid further including a particu-
late proppant suspended therein.
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