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HALLIBURTON

Halliburton appreciates the opportunity to present
this proposal and looks forward to being of service to you.

Foreword

Enclosed is our recommended procedure for cementing the casing strings in the referenced well.
The information in this proposal includes well data, calculations, materials requirements, and cost
estimates. This proposal is based on information from our field personnel and previous cementing
services in the area.

Halliburton Energy Services recognizes the importance of meeting society's needs for health,
safety, and protection of the environment. It is our intention to proactively work with emplovees,
customers, the public, govemments, and others to use natural resources in an environmentally sound
manaer while protecting the health, safety, and environmental processes while supplying high quality
products and services to our customers.

We appreciate the opportunity to present this proposal for vour consideration and we ook
forward to being of service to vou. Our Services for your well will be coordinated through the Service
Center listed below. If you require any additional information or additional designs, please feel free to
contact myself or our field representative listed below.

. Prepared and Submitted by:

Jesse Gagliano
Technical Advisor

SERVICE CENTER: Lafayette. La

SERVICE COORDINATOR: Danny Mooney

OPER. ENGINEER: Yarigsa Aviles
PHONE NUMBER: 1-800-444-7830
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Job Information

9 7/8" X 7" Production Casing

Well Name' Macondo Well # 1

Riser 0 - 5067 ft (MD)
Quter Diameter 24 000 in
Inner Diameter 19.500 in

16" Casing 5067 - 11585 £t (MD)
Outer Diameter 16.000 in
Inner Diameter 14.920in
Linear Weight 97 lbm/ft

13 5/8" Liner

11185 - §3100 ft (MD)

QOuter Diameter 13.625in
Inner Diameter 12.373 in
Linear Weight 88.20 lbm/ft
L1 7/8" Liner 12816 - 15113 ft (MD)
Outer Diameter 11875 in
Inncr Diamcter 10711 in
Lincar Wcight 71.80 Ibo/ft

9 7/8" Liner

14803 - 17163 ft (MD)

QOuter Diameter 98751n
Inner Diameter 8.625in
Linear Weight 62.80 Ibm/ft

10 172" Average Hole Size

17163 - 13130 ft (MD)

Inner Diameter 10500 in
Job Excess 0%
8.88" Average Hole Size 18130 - 18300 ft (MD)
Inner Diameter 3.880 1n
Job Excess 0%
6 5/8" Drill Pipe 0 - 5067 ft (MD)
Outer Diameter 6.625in
Inner Diameter 54261n
Linear Weight 32.67 lbovft
9 7/8" Casing 3067 - 12600 ft (MD)
Quter Diameter 9.875in
Inner Diameter 8623 in
Linear Weight 62.80 Ibm/ft

7" Production Casing

12600 - 18300 ft (MD)

Quter Diameter 7.000 in
Inner Diameter 6.094 in
Linear Weight 32 lbm/ft
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Water Depth 4992 feet
Alr Gap 75 feet
Mud Type Synthetic
Mud Weight 14 lbm/gal
BHST 210 degF
BHCT 135 degF
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HALLIBURTON

Calculations

9 7/8" X 7" Production Casing

Mud: (110.00 & fill)
L1000 £ * 03385 fE/t*0%
Total Mud

Spacer:
88.00£*0.3585 £/ * 0%
310.00ft* 0.1385 ¥ * 0%
2050.00 ft * 0.1385 fE/A* 0%
137.00&* 03341 /4 * 0 %
Total Spacer

Cement : (100.00 £ fill) )
10000 * 03341 /R *0%
Total Lead Cement
Sacks of Cement
Cement ; (900.00 ft fill)
730.00 £t * 03341 £/t * 0%

17000 £ * 0.1628 f£5/8* 0 %
Foamed Tail Cement

Shoe Joint Volume: (200.00 ft fill)
200.00 ft * 0.2026 f£'/ft
Tail plus shog joint
Total Tail

Total Pipe Capacity:
5067.00 ft * 0.1606 f'/ft

7533.00 fi * 0.4057 f/ft
5700.00 ft * 0.2026 £ /ft

Displacement Volume to Shoe Joint:
Capacity of Pipe - Shoe Joint

3/12
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3943
3930 %
7.00 bbl

o n

313558
4293 ¢
28389 £
45.71 &
40425 f
72.00 bbl

T nnonu

3410
341 £
.95 bbl
4 sks

W\ Www

o

243871
27.68 £

27155
48.36 bbl

4051 f¢
7.22 bbl
312.06 £
55.58 bbl
192 sks

o un

31565 "

3036.42
1154.54 f°
894 .92 bbl

894.92 bb! - 7.22 bbl
887.70 bbl
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Job Recommendation 9 7/8" X 7" Production Casing
Fluid Instructions

Fluid I: Mud :

Base 0il Fluid Density:  6.70 Ibm/gal

Volume Behind: 7 bbl

Fluid 2: Water Based Spacer
TUNED SPACER 11 Fluid Density:  14.30 lbm/gal
0.6 galbbl  Dual Spacer Surfactant A (Additive Material) Fhiid Volame: 72 bbl
0.6 gal/bbl  Dual Spacer Surfactant B (Additive Material)
0.6 gal/bbl SEM-8 (Additive Material)
11lbm/bbl  WellLife 734 (Additive Material)

Fluid 3: Lead Cement— Un-foamed

Premium Cement Fluid Weight  16.74 lbm/gal
94 Ibm/sk Prcmium Cement (Coment) Shurry Yicld: 1.37 f'/sk
0.07 % Halliburton EZ-FLO (Bulk Flow Enhancer) Total Mixing Fluid  5.04 Gal/sk
025 % D-AIR 3000 (Defoamer) Top of Fluid: 17300 £
1.88 Ibm/sk KCL (Additive Material) Calculated Fill: 100 £
20 % SSA-1(Additive Material} Volume:  5.95 bbl
15 % Common White-100 Mesh, SSA-2 Calculated Sacks:  24.37 sks
0.2 lbm/sk SA-54] (Additive Matenal} Proposed Sacks: 30 sks

0.11 Gal/sk Zonesealant 2000 (Foamer)
0.09 Gal/slkk SCR-100L (Retarder)
11bm/bbl WellLife 734 (Additive Material) - Add by hand on the down hole side

Fluid 4: Foamed Tail Cement — Foamed to average density of 14.5 ppg

Premium Cement Fluid Weight  16.74 lbm/gal
94 Jbm/sk Premium Cement (Cement) Slurry Yield: 137 f/sk
0.07 % Halliburton EZ-FLO (Bulk Flow Enhancer) Total Mixing Fluid:  5.04 Gal/sk
0.25 % D-AIR 3000 (Defoamer) Top of Fluid: 17400 &

1.88 Ibm/sk KCL (Additive Material) Calculated Fill: 900 fi

20 % SSA-1{Additive Material) Volume:  55.58 bbl
15 % Common White-100 Mesh, SSA-2 Calculated Sacks:  192.23 sks
0.2 Ibm/sk SA-541 (Additive Material) Proposed Sacks: 200 sks

0.11 Gal/sk Zonesealant 2000 (Foamer)
0.09 Gal/sk SCR-100L (Retarder)
11bm/bbl WellLife 734 (Additive Material) - Add by hand on the down hole side
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Fluid 5: Water Based Spacer

TUNED SPACER 01 Fluid Density: ~ 14.30 Ibm/gal
0.6 gal’bbl  Dual Spacer Surfactant A (Additive Material)  Fluid Volume: 20 bbl

0.6 gal’bbl  Dual Spacer Surfactant B (Additive Material)
0.6 gal/bbl  SEM-8 (Additive Material)

Fluid 6: Mud

Mud Fluid Density: 14 Ibm/gal
Fhuid Volume  867.70 bbl
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Job Procedure

9 7/8™ X 7" Production Casing

Detailed Pumping Schedule

Fluid # Fluid Fluid Name Surface | Estimaled | Downhole
Type Deausity Avg Rate Volume
bm/gal | bbVmin
1 Mud  BascOil 6.7 +.0 7 bbl
2 Spacer TUNED SPACER III 143 4.0 72 bbl
3 Cement Cap Cement 16.7 290 30 sks
4 Cement Foamed Tail 16.7 40 200 sks
5 Spacer TUNED SPACER IT 143 4.0 20 bbl
6 Mud Mud 140 4.0 867.70 bbl
Foam Output Parameter Summary:
Fluid # Fluid Name Un-foamed | Beginning | Ending | Beginning | Ending
Liquid Density | Density Rate Rate
Volume Ibm/gal Tom/gal scf/bbl scf/bbl
Stage 1 ‘
4 Foamed Tail 39.72bb! 145 145 5210 5210
Foam Design Specifications:
Foam Calculation Method: Constant Gas Flow Calculated Gas = 20697.9 scf
Backpressure: 14.70 psig Additional Gas = 30000 scf
Bottom Hole Circulating Temp: 210 degF Total Gas = 706979 scf
Mud Outlet Temperature: 150 degF

Hold Safety Meeting with all personnel to discuss foam cementing operations and possible hazards.

1. Runthe 9 7/8" X 7" casing as per procedures.

N4

critical path.

[¥})

N e

Assure that retums are identified.

8§/12

Once personnel are on deck contact cementer and have cementer break circulation.

When casing lands, have chicksen lines ready to be picked up. Follow proper HSE and JSA
requirements for personnel in riding harness. Assure all personnel are away from rig floor and
monitoring hand in riding belt while hammering union between chicksen and valve.

Assure all lines are filled with mud and then have lo-torc valve closed on side door sub.

Rig up lines for the cementing and nitrogen units while casing is being run, this should be out of the

Assure Lo-Tore Valve on side door sub is open and top TIW is closed, bottom TIW to be open.
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8.
8.

10.
11
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Once hand has identified closed lo-torc, all personnel must clear rig floor while testing commences.
Make announcement to rig concerning high pressure testing.
Test should be performed to 5000 psi and held for at least 3 minutes.

Once pressure is on, Zone Seal Specialist should walk line and assure no leaks.

. Only Zone Seal specialist may bleed line pressure off.
. Once cement linc is tested, Comenter may commence pumping of 72 bbls of 14.3 ppg Tuncd Spacer

LI @ 4 bpm. Whilc puraping of spaccr, test of nitrogen line can be performed.

. Clear all personnel from rig floor.
. Make announcement of test of nitrogen unit,

. Zone seal specialist must close N2 valve, after cool down Zone seal specialist gives Nitrogen operator

permission to test.

. All personnel must clear area while testing.

. After test is complete, Zone Seal specialist must walk line to assure no leaks.

. After test is complete Zope Seal specialist must bleed lines.

. Cementing may commence once spacer has been pumped.

. Weight cement up to proper weight as per lab results,

. Start pumping cement at a rate of 2 bpm, once surfactant injection is started into cement slurry pump

15 bbls then slowly bring cement rate up to 4 bpm. Do not exceed 4 bpm during cementing
operations.

. Once 10 bbls of cement has been pumped drop dart to launch bottom plug. Assure indication is seen

and reported. This can be done on the flv.

24. Once foamed cement 1s complete, bring off linc nitrogen unit first.

. Pump shoe slurry, continuing irgection of all additives.

. Drop Dart to launch top plug. Assure indication is seen and reported.

27. Pump 20 bbls of 14.3 ppg Tuned Spacer Il behind the cement.

. Begin pumping displacement with Halliburton unit at 4 bpm.

. Halliburton unit will displace until indication of Top plug has launched (+/- 143 bbls).

. Once top plug has launched turn displacement over to the rig. Rig to displace at 4 bpm.
. Look for top plug to land. Pump calculated plus 16 bbls for compressibility.,

. Zone Seal specialist to be on rig floor to bleed off pressure and check floats.

. Release running tool and P/U one stand. Upon breaking connection place wiper ball in connection

and pump through landing string.
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Cost Estimate 9 7/8" X 7" Production Casing
SAP Quote # 0
Mtrl Nbr Description Oty | UM | UnitPrice | NetAmt
7523 CMT PRODUCTION CASING BOM 1 JOB 0.00
*=£Spacer Material*** .
483826 TUNED SPACER II 921 BBL 122.28 | 11.249.76
100003664 | DUAL SPACER SURFACTANT A 56 1 GAL 91.32 3.113.92
100003665 | DUAL SPACER SURF. B 56, GAL 42.88 2.401.28
101235090 | SEM-8 56 ° GAL 4745 2.657.20
101492086 | WELLLIFE; 734 118 LB 4.10 483.80
***Cement Material*** -
100003687 | PREMIUM CEMENT 230  SK 14.72 3,385.60
101002314 | EZ-FLO 16! LB 10.57 169.12
101007446 | D-AIR 3000 55 LB 431 237.05
100001585 | KCL POTASSIUM CHLORIDE 433 i LB 0.35 238.15
100003691 | SAND-200 MESH SILICA FLOUR SSA-1 4324 ¢ LB 0.24 1.037.76
100003676 | SAND-COMMON WHITE-100 MESH, SSA-2 33 1 SK. 24.28 801.24
100009911 | SA-541 SUSPENDING AID - 16 | LB 13.20 607.20
101207218 | ZONESEALANT 2000 26 1 GAL 77.25 2.008.50
100012238 | SCR-100L 21 . GAL 76.65 1,609.65
**=Personnel*** i
130443 ZONESEAL CERTIFIED SPECIALIST HDAY/MC 11 H 14524 | 13,943.04
TOTAL NUMBER 96
HR/DAY/WEEK/MTH/YEAR/JOB/RUN
576734 CMT, Offshore Engineer, per hr 1 EA 13432 | 12,894.72
HOURS 96
E ] *&Equipmentrtt
583768 CMT.Foam Cmt Base Rate(3-day)-SORAC 1 EA | 2429568 | 2429568
383769 CMT,Addl Day Foam Cmt Day Rate-SORAC 5| DAY 3.10045 | 15502.25
Total USD 98,635.92
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SAP Quote #0
Mtrl Nbr | Description oty UM | Unit Price Net Amt
342210 N2 BOM-Foam Cementing w/o CT 1 JOB 0.00
13459 Nitrogen Charge 70698 SCF 6.60 4.666.07
=**Parsonnel***
576758 CMT. Equipment Optr, per br 2 EA 46.62 8951.04
HOURS 96
s*2Fquipment***
583772 CMT_N2 Base Rate{3day)Foam Cmt Job-SORAC 1 EA | 3174554 3174554
583773 CMT.Addl N2 Day Rate Foam Cmt Job-SORAC 5| DAY 8.036.40 40.282.00
583837 CMT.Addl [00ft N2 Iron. ZI Foamed-SORAC § | DAY 300.00 2,400.00
Total USD 88.044.65
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Conditions

NOTE

The cost in this analysis is good for the materials and/or services outlined within and shall be valid for 30
days from the date of this proposal. Tn order to meet your needs under this proposal with a high quality
of service and responsive timing, Halliburton will be allocating limited resources and committing
valuable equipment and materials to your area of operations. Accordingly, the discounts reflected in this
proposal are available only for materials and services awarded on a first-call basis. Altemnate pricing may
apply in the event that Halliburton is awarded work on any basis other than as a first-call provider.

The unit prices stated in the proposal are based on cur current published prices. The projected equipment,
personnel, and material needs are only estimates based on information about the work presently available
to us. At the time the work is actually performed. conditions then existing may require an increase or
decreass in the equipment, personnel. and/or material needs. Charges will be based upon unit prices in
effect at the time the work is performed and the amount of equipment, personnel, and/or material actually
utilized in the work. Taxes, if any, are pot included. Applicable taxes, if any, will be added to the actual

invoice.

It is understood and agrecd between the partics that with the cxception of the subject discounts, all
scervices performed and cquipment and materials sold are provided subject to Halliburton’s General Terms
. and Conditions contained in our current price list, (which include LIMITATION OF LIABILITY and
WARRANTY provisions). and pursuant to the applicable Halhburton Work Order Contract (whether or
not executed by vou), unless a Master Service and/or Sales Contract applicable to the services, equipment,
or materials supplied exists between your company and Halliburton, in which case the negotiated Master
Contract shall govern the relationship between the parties. A copy of the latest version of our General
Terms and Conditions is available from your Halliburton representative or at:
http:/Avwow halliburton.com/terms for vour convenient review, and we would appreciate receiving any
questions vou may have about them. Should your company be interested in negotiating a Master Contract
with Halliburton, our Law Department would be pleased to work with you to finalize a mutually
agrecable contract. In this connection, it is also understood and agreed that Customer will continue to
execute Halliburton usual field work orders and/or tickets customarily required by Halliburton in
connection with the furnishing of said services, equipment, and materials,
Any terms and conditions contained in purchase orders or other documents issued by the customer shall
be of no effect except to confirm the type and quantity of services, equipment, and materials to be
supplied to the customer.
If customer does not have an approved open account with Halliburton or a mutuallv execited wriiten
contract with Halliburton. which dictates payment terms different than those set forth in this clause, all
sums due are pavable in cash at the time of performance of services or delivery of equipment, products, or
materials. If customer has an approved open account, invoices are payable on the twentieth day after date
of invoice.

Customer agrees to pay interest on any unpaid balance from the date payable until paid at the hishest
lawful contract rate applicable, but never to exceed 18% per annum. In the event Halliburton employs an
attorney for collection of any account, customer agrees to pay attorney fees of 20% of the unpaid account,
plus all collection and court costs.
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