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1. GENERAL  

1.1 Introduction  
 
Well 6406/1-4 is an appraisal well on the Sklinna South Prospect situated on the Sklinna High in 
Block 6406 /1. This block together with the adjacent block 6506/10 constitutes PL256. The license 
was awarded in the 16th round, 12.05.2000 
 
The purpose of drilling the well 6406/1-4 was to prove economical hydrocarbon reserves in the 
Lower Cretaceous Lange Unit 3 sandstones of the Cromer Knoll Group. Hydrocarbon potential of 
the Cretaceous Lange Sequence 1 and 2 sandstones (Cromer Knoll Group) was a secondary target 
in the Sklinna South prospect. 
 
Costs of this well were shared in the following percentages: 
 
Eni Norge A/S 55% 
Petoro 20% 
RWE-Dea 15% 
DONG 10% 
 
The well 6406/1-4 was drilled to a total depth of 4596m RT. Hydrocarbon shows was discovered 
in Lange 3 unit sandstone, Cromer Knoll Group. The top of the reservoir was found at 4311m RT 
(4287m TVD MSL) 
 

1.2 Map Location 

 Eni Norge A/S
 

Well 6406/1-2           Well 6406/1-4 
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1.3 Basic Well Data 
 
COUNTRY : Norway 

AREA : Halten, Norwegian Sea 

PRODUCTION LICENCE No. : PL 256 

BLOCK : 6406/1 

WELL NAME : 6406/1-4 

PROSPECT : Sklinna South 

SEISMIC REFERENCE : Seismic Survey EN03M1 – 3D 

COORDINATES : N 64 deg 54 min 34,04 sec 

 : E 06 deg 08 min 30,38 sec  

 : UTM  X     364 788.5 m E 

         Y  7 201 598,49 m N  

DISTANCE : 220 km from Kristiansund shore base with helicopter 

SPUDDING CLASSIFICATION : Appraisal 

WATER DEPTH : 363 m 

RT ELEVATION : 22m 

RT-SEA FLOOR : 385m 

TOTAL DEPTH : 4601 m RT 

PRIMARY TARGET : Cromer Knoll Group, Intra Lange Sandstone  

DEPTH TO TARGET : 4309 m TVD RT 

TARGET TOLERANCE : Radius of 50 m 

DRILLING RIG : Ocean Vanguard 

OPERATOR : Eni Norge 55 % 

PARTNERS : Petoro 20 % 

  RWE-Dea 15 % 

  DONG 10 % 
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2. GEOLOGY AND GEOPHYSICS 
 

2.1 Geological Summary 
 
The purpose of drilling the well 6406/1-4 was to prove economical hydrocarbon reserves in the 
Lower Cretaceous Lange Unit 3 sandstones of the Cromer Knoll Group. Hydrocarbon potential of 
the Cretaceous Lange Sequence 1 and 2 sandstones (Cromer Knoll Group) was also planned to be 
tested in the Sklinna South prospect. 
 
The well 6406/1-4 is an appraisel well of the gas condensate discovery 6406/1-2 and a continuation 
of the interrupted 6406/1-3.  
 
The top of Lower Cretaceous Lange Unit 3 was found at 4311m RT (4287 mMSL), 27 m deeper 
than prognosis.  The top of Cretaceous Lange 1 + 2 Unit was found at 4379 mRT (4355 mMSL), 2 
meter deeper than prognosis, with only a few thin sandstone layers.  
 
 
 

6406/1-4 Prognosis vs. Actual 

Top Group /Formation Prog. m MSL Actual m MSL 
High / Low 

m 

TWT 

(ms) 

Top Kai Fm 1563 1573 +10 1635 

Top Brygge Fm 2059 2055 -4 2074 

Top Tare Fm 2465 2456 -9 2465 

Top Springar Fm 2585 2578 -7 2577 

Top Lysing Fm 3385 3406 +21 3234 

Top Lange 3 Fm 4260 4287 +27 3804 

Top BCU  4520 4534 +14 3955 
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2.2 Main Results 
 
The well was drilled to a depth of 4596m RT (4571m TDV MSL), loggers depth 4601 m RT  
(4577m TVD MSL) and terminated in silty to sandy calcareous claystone of Triassic age. The 
main target Lange 3 unit in Cromer Knoll Group, was encountered at 4311m RT (4287m MSL), 
27m deeper than prognosis (figure 2.2.1). The reservoir was water wet.  
 
The shows on cuttings from the reservoir is evaluated to be residual and described as even, dull to 
very dull yellowish to dull golden direct fluorescence with slow to very slow weak dull 
yellowish/golden cut fluorescence. The largest gas peaks was 12.7 over a background of 1.9 %, 
mainly C1. 
 
One sampling was attempted at 4316.8m MD using Dual packer. Fluid analyser showed water at 
this depth. 7 water samples were taken using 4 SPMC, 2 MPSR and 1 Gallon MRSC.  
 
Sample taken from 4316.8m RT / m TVD MSL,  
 

• Formation pressure  762.21 bar 
• Hydrostatic pressure  807.28 bar 
• Formation temperature  146o C 
• Mobility    1.4 md/cp 

 
Main reservoir parameters in Lange 3 unit. 
 
Top:  4311m RT (4287m TVD MSL)  
Base:  4379m RT (4355 TVD MSL) 
Gross:  68m 
Net:   7 m 
Average porosity:  0.10 
Average Sw: 0.55 
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Fig. 2.2.1 Correlation pre vs. post drilled  
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2.3 Data Acquisition 
 

2.3.1 Routine Sampling 

 
Cuttings were collected and described offshore by Geoservices personnel (see Mudlogging Final 
Well Report) and revised by the Eni Norge’s wellsite geologists. 
 
Sampling in the 17 ½” section; 1310m - 2315mMD:  
One bulk set of 5kg unwashed wet sample, one rig unwashed wet sample , one rig washed and 
dried samples were collected every 10m; one geo-chemical sample every 100m, and one geo-
mechanical sample every 100m from 1310 – 2082m and one evey 50m from 2082 – 2300m. Gas 
samples were collected at gas peaks.  
 
Sampling in the 12¼" section; 2315m - 4113mMD: 
One bulk set of 5kg unwashed wet sample, one rig unwashed wet sample, one rig washed and dried 
samples were collected every 10m; one geo-chemical sample every 50m, and one geo-mechanical 
sample every 50m from 2315 – 2487, three samples at top, middle and bottom Rogaland Group 
(2487 – 2607m), and one every 30m from 2607 – 4113m. Mud samples were taken in 200m 
intervals. Gas samples were collected at gas peaks.  

 
Sampling in the 8½” section; 4113 – 4596mD: 
One bulk set of 5kg unwashed wet sample, one rig unwashed wet sample, one rig washed and dried 
samples were collected every 3m; one geo-chemical sample every 30m, and one geo-mechanical 
sample every 30m. Mud sample in 20 meters interval.  Gas samples were collected at gas peaks.  
 

2.3.2 Shows 

 
The 9 7/8” pilot hole was drilled to section TD at 1310m TVD RT. The pilot hole was drilled as a 
precaution against the presence of shallow gas. Drilling was suspended on several occasions, and 
the well observed by the ROV, when bubbles were observed in the water. The volume of bubbles 
was not large and the persistence was weak. It is thought that they emanated from air trapped 
possibly during cementing. No evidence of shallow gas was seen from the LWD gamma ray, 
resistivity and sonic logs. 
 
The gas monitoring system installed on Ocean Vanguard by Geoservices was a GZG degasser 
taking suction from the flowline / active pit and a Reserval FID recording the breakdown gases in 
the Geoservices unit.  
 
Hydrocarbon shows on cuttings were described by Eni Norge’s wellsite geologists. Show 
evaluation on cuttings was difficult due to mineral flourocence from CaCO3 mud additives and cut 
fluorecence from the oilbased mud.  
 
In the 17 ½” hole section gas levels increased sharply from 2-3% to 10% in the anomalous zone 
between 1402-1435m, associated with high ROP in the sandy claystone. No evidence of any 
connection gas. On initially penetrating the Kai Formation at 1595m MD three gas peaks were 
recorded to maximum values of 17.8%. Below 1680m MD these have not been repeated and an 
average background gas of 2 – 3.5% has predominated. There has been no connection gasses 
recorded. 
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DEPTH TOTAL GAS BACKGROUND GAS C1 C2 C3 iC4 nC4 iC5 nC5 
m % % ppm ppm ppm ppm ppm ppm ppm 

1375 7.35 - 55346 0 0 0 2 8 1 
1421 11.25 - 86898 0 0 10 0 9 0 
1432 10.09 - 81470 0 0 0 2 7 0 
1520 6.30 - 49969 0 0 0 2 9 0 
1605 17.79 - 176831 0 0 0 0 7 0 
1654 15.35 - 146536 0 0 0 0 5 0 
2132 6.00 - 58357 133 44 12 2 14 0 
2315 3.19 0.9 28547 119 35 7 3 15 0 

 
The gas values in the 12 ¼” hole were of the order of 0.9% to 4% throughout the section with 
occasional peaks, between 5% and 8%, due to elevated drilling rates. From a limestone stringer at 
3160 m the gas reading was 13,8 % an highest peaks is associated with a trip gas. The gas 
chromatography showed an increased presence of heavier hydrocarbons but still predominately 
methane. 
 
DEPTH TOTAL GAS BACKGROUND GAS C1 C2 C3 iC4 nC4 iC5 nC5 

m % % ppm ppm ppm ppm ppm ppm ppm 
2733 7.5 2.5 65041 838 214 24 15 0 0 
2762 3 2 25503 363 98 13 8 0 0 
2791 3.1 1.7 28220 382 103 14 9 0 0 
2821 2.93 2 24340 309 86 12 8 0 0 
2850 3.25 1.5 27139 332 91 12 8 0 0 
2965 2.4 1 20454 294 75 13 9 0 0 
2995 2.9 1.2 24866 337 90 13 9 0 0 
3022 2.3 1.2 18354 214 60 10 6 0 0 
3053 2.1 1.2 17449 203 57 9 6 0 0 
3160 13.8 1.4 138950 2191 588 67 37 0 0 
3190 3.4 1.3 32846 817 268 35 38 0 0 
3413 2.25 1.0 19802 242 62 10 6 0 0 
3429 2.26 1.2 19974 251 59 11 6 0 0 
3440 7.14 1.2 70170 859 188 20 14 0 0 
3457 2.25 1.1 20830 282 72 11 6 0 0 
3461 3.69 0.9 31225 423 98 2 7 0 0 
3515 2.3 1.5 19802 282 84 12 8 0 0 
3555 2.7 1.5 16600 250 78 12 8 0 0 
3555 32.85  328461 7764 1882 225 158 57 11 
3555 19.8  198018 2424 559 54 47 36 4 
3559 17.0 2.0 170126 3823 1135 135 122 52 9 
3573 5.83 1.0 46066 1600 593 82 80 53 7 
3828 2.02 1.1 16988 318 123 16 15 4 3 
3932 2.44 1.4 23048 468 170 39 17 3 3 
3397 12.70  116395 573 119 14 11 2 1 
4113 12.72  124806 1196 385 24 30 5 3 

 
The 8 ½” section was drilled from 4113 to 4596m in Triassic. High gas readings were recorded at 
connection and pump off event and are assumed to be a product of the ballooning phenomena. The 
gas dropped off when entering Triassic formations. 
Florescence was observed in Lange sandstone. Even dull to moderate / very dull yellowish / golden 
direct fluorescence with very slow weak yellowish / golden cut. Low resistivity, water gradient 
from pressure points and a water sample from MDT indicates a water bearing reservoir.    
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DEPTH TOTAL GAS BACKGROUND GAS C1 C2 C3 iC4 nC4 iC5 nC5 

m % % ppm ppm ppm ppm ppm ppm ppm 
4118 3.5 0.67 30445 434 95 7 5 6 - 
4130 13.8 1.4 132093 2083 456 24 28 8 2 
4132 6.1 0.6 49239 776 179 11 9 7 - 
4151 21.0 2.0 205000 3544 904 48 53 1 3 
4160 20.0 1.5 188246 3123 684 44 35 2 3 
4169 3.5 1.0 32000 796 249 20 13 1 1 
4189 14.0 0.8 138950 1882 480 23 28 2 3 
4219 15.0 1.4 153750 2083 505 22 33 1 2 
4247 12.9 1.5 113487 1980 480 19 44 3 4 
4259 11.6 1.2 105191 1835 518 17 43 3 3 
4276 8.0 0.8 7169 1256 373 13 36 2 3 
4305 10.4 1.1 97502 1980 505 16 47 2 4 
4311 4.4 1.1 32025 1790 456 11 49 - 11 
4315 4.0 1.3 31225 1499 402 10 48 - 14 
4335 12.7 1.9 122437 2487 603 21 65 4 5 
4351 7.0 2.5 58780 1790 434 17 49 8 5 
4363 10.6 2.5 92690 1882 480 20 49 5 7 
4377 8.9 4.0 75704 2083 456 19 57 6 5 
4410 9.0 4.0 81278 1794 380 18 43 6 7 
4392 11.8 4.5 115623 2235 516 21 51 6 8 
4417 6.9 2.5 61110 1509 320 16 32 6 8 
4421 13.4 3.4 131504 2472 560 27 53 7 7 
4450 10.0 3.0 88116 1980 480 21 52 6 4 
4456 9.6 3.0 83768 2191 480 23 57 5 5 
4479 11.3 2.5 97917 2107 539 21 55 5 6 
4485 17.5 2.5 150429 4848 1065 77 127 17 10 
4494 7.14 1.6 54774 1954 451 24 57 8 6 
4508 6.3 1.1 48276 1636 463 20 58 3 6 
4537 10.8 1.0 944701 2115 562 23 59 8 6 
4564 4.9 0.5 36565 1120 369 14 49 - - 
4567 3.3 1.0 23352 1173 384 12 50 8 8 
4596 2.6 0.7 19180 532 191 12 35 8 6 
4596 6.1 0.5 52076 1239 351 42 16 9 9 
4596 5.8 0.2 50501 1079 249 28 13 9 5 
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2.3.3 Measurement While Drilling  

 
Run 
No 

Hole 
Diam 

Drilled Intvl. Tool Type Comments 

1 
 

9 7/8” 462 – 1310 8 ¼” GR-Res-Dir-Sonic Pilot hole 
OnTrak / APX 

4 17 ½” 
 

1310 – 1360 9 ½” GR-Res-Dir-Sonic  OnTrak / APX 
Anchor Winch broke 

5 
 

17 ½” 1360 – 2315 9 ½” GR-Res-Dir-Sonic  OnTrak / APX 

6 
 

12 ¼” 2315 – 3555 8 ¼” GR-Res-Sonic-Dens-Neu-Dir Autotrack/OnTrak/APX 
ASS failed at 3270m 

7 
 

12 ¼” 3555 – 4113 8 ¼” GR-Res-Sonic-Dens-Neu-Dir Autotrack/OnTrak/APX 
 

8 
 

8 3/8” 4113 – 4596 6 ¾” GR-Res-Dir  Ontrak / BCPM II 

Comments:  
Run #4 APX tool gave reduced real-time log quality due to cycle-skiping. Post processing of the 
memory data. 
 
Run #6 ASS failed at 3270m. POOH at 3555m. It required directional corrections. 
 
Run #8 Some tool shutdowns at the start of the run 
  

2.3.4 Wireline Logs 

 
Run Logging Tools Op.Time Lost time Comments 
1A AIT-IPLT-ECS-ACTS 12 hrs None Probl. w/depth encoder 
1A CMR-GR-ACTS 22 hrs  High porosity readings 
1A OBMI-DSI-GR-ATCS 11.5 hrs   
1A MDT-GR-ACTS 25 hrs None  
1A VSP-GR-ATCS 12 None   

 
AIT  Array Induction Tool 
IPLT Integrated Porosity Lithology Tool 
ECS Elemental Capture Spectroscopy Sonde 
CMR Combinable Magnetic Resonance 
OBMI  Oil - Based Mud Imaging 
DSI Dipole Shear Sonic Imager  
MDT  Modular Formation Dynamic Tester 
VSP Vertical Seismic Profile 
ACTS Auxiliary Compression Tension Sub 

 
Comments: 
 
AIT-IPLT-ECS-ACTS 
High tension @4536-4320m - close caliper for this section 
 
OBMI-DSI-GR-ATCS 
Some telemetry problems 
 
MDT-GR-ACTS 
 

 Eni Norge A/S Final Well Report for well 6406/1-4     13 



15 pressure tests were taken (4 good test / 11 dry tests). All pressure tests were attempted using 
single probe. One sampling depth was attempted in Lange formation at 4316.8 mMD using Dual 
Packer. Fluid analyser showed water at this depth. 7 water samples were taken using 4 SPMC, 2 
MPSR and 1 Gallon MRSC. After finished sampling a Mini DST was performed. 
 
VSP-GR-ATCS 
 
A 4 level VSI (Vertical Seismic Imager) tool was used to acquire the down-hole data. 
6 x 150 cu/in G-Gun (900 cu/in) was used as surface source. 
2 hydrophones were set 4.5m below source and 2 hydrophones set at 9m below source 
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2.3.5 Formation Pressure 

 
Eni’s Wellsite geologists perform the pore pressure using Knowledge System’s software –
Drillwork. Pore pressure was analyzed using Eaton’s model on LWD gamma ray, resistivity and 
sonic logs. Density – neutron log, gas values and other drilling data was used to support the pore 
pressure derived from resistivity and sonic.    
 
A normal pore pressure gradient of 1.03 g/cm3 was estimated down to Kai Fm (fig. 2.3.5.1). Below 
the top Kai Fm and throughout the Tertiary there is an increase in pore pressure. On initially 
penetrating the Kai Formation at 1595m MD three gas peaks were recorded to maximum values of 
17.8%. Below 1680m MD these have not been repeated and an average background gas of 2 – 
3.5% has dominated. There has been no connection gasses recorded. Cuttings shape remains 
blocky with no evidence of any significant cavings. Drilling parameters remain normal with no 
sign of hole instability. The gas peaks is evaluated to be drilled formation gas and the pore pressure 
is far below the mud weight. But there are uncertainties in the estimations due to the formation 
change and moving the normal compaction trend line.  
The pore pressure builds up to a local maximum 1.5 g/cm3 at 2500m in Rogaland group and it 
drops back to 1.45 g/cm3 at the top of Shetland Group.. The pressure gradient is then constant 
trough Shetland and its starts to increase again at 3900m in the Cromer Knoll Group. A maximum 
pore pressure at 1.80 g/cm3 (762.21) bar at 4317m was measured by MDT in the Lange Sandstone. 
From that dept the gradient is decreasing down to 1.75 g/cm3 at TD. Some connection gases was 
reported and is evaluated as a ballooning effect 
 

2.3.6 Formation Temperature 

The bottom hole temperature was 147 deg, at 4316.8m, after 75 min of pumping / cleaning up 
before taking MDT sample. Time after circulation stopped was 25 hrs and the circulation time 
during the wiper trip was 2.5 hrs. A typical temperature gradient in this area is 390 C/km giving a 
formation temperature of app. 1640 C. at 4596m TVD (Fig:2.3.6.1).  
 

2.3.7 Side Wall and Bottom Hole Cores 

No sidewall cores or conventional core was cut in this well. 
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Figure: 2.3.5.1. Pore pressure, Overburden, Fracture and Mud Weight Gradient 
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Figure: 2.3.6.1. Formation Temperature 
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2.4 Stratigraphy 

2.4.1 Biostratigrapy 

 
Routine Biostratigraphical analysis for well 6406/1-4 was performed by APT, Applied Petroleum 
Technology AS. For details see report 6406/1-4, Biostratigraphy report 
The well 6406/1-4 was drilled close to the site of 6406/1-3 which was terminated before reaching 
the main target. Above 3415m (Coniacian, close to top Lysing) the ages are based on spot-dating 
as a control on the stratigraphy. Below 3415m full micropaleontological and palynological 
analyses were carried out.  
 

Stratigraphic summary 6406/1-4 
Depths mRKB Biostratigraphy *Lithostratigraphy 

 Cenozoic  
705  Naust Formation 
1595  Kai Formation 
2078  Brygge Formation 

2070-2100 Late Oligocene? to Early Miocene  
2100-2315 Not sampled  

2315 Earliest Oligocene  
2315-2470 Not sampled  
2470-2480 Early Eocene  

2479  Tare Formation 
2490-2500 Early Eocene to Late Paleocene  
2500-2590 Not sampled  

2549  Tang Formation 
2590-2600 Late Paleocene  

 Unconformity  
2601  Springar Formation 

 Cretaceous  
2610-2620 Middle to Late Campanian  
2620-3415 Not sampled  

3430  Lysing Formation 
3415-3435 Early to Middle Coniacian  
3450-?3640 Turonian  

3453  Lange Formation 
3660-4320 Late Cenomanian to Early Turonian   

4311  Lange 3 
4332-4362 Late Cenomanian  

4379  Lange 1-2 
4370-4500 Early? to Middle Cenomanian  

 ?Unconformity  
4512-4515 Late Albian  
4521-4442 Middle to early Late Albian  
4551-4557 Middle Albian  

 Unconformity  
 Middle to Late Triassic  

4558  Top Triassic 
4569-4596 Ladinian to Carnian  

 
*Lithostratigraphic tops: are supplied by the operator and are preliminary and 
biostratigraphic tops have not therefore been adjusted. Above 3415m the ages are based on 
spot dating. 
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2.4.2 Lithostratigraphy 

 
The lithostratigrafic and litological summary is compiled on wellsite sample description and 
interpretation of LWD and wireline logs. Formation tops are based on loginterpretation and 
biostratigraphic report. 

 
 9 7/8” pilot hole was drilled from 385 to 1310m. 
 
Quarternary   385m – 707m RT (363m – 685m TVD MSL) 
Stage: Pleistocene to Holocene 
 
The formation is interpretated as clay with some thin stringers/layers of sand/gravel.  
 
Nordland Group  385 – 2078 m RT (363 – 2056 m TVD MSL) 
System: Tertiary – Quaternary 
 
 
Naust Formation   707 – 1595 m RT (685 – 1573 m TVD MSL) 
Stage: Pliocene 

 
Upper Boundary: The top is picked at a base of a gamma ray peak and a change to a smoother 
resistivity pattern..  
 
The formation below 1310 m is described from cuttings as claystone with some thin stringer of 
sand/sandstone.  
The claystone is medium light grey – medium grey – light to medium blue grey, soft to firm, 
blocky occasionally amorphous, silty to sandy, calcareous, Glauconite, trace of Calcite. The 
thickest sandstone stringer is grey – dark green grey – light brown – orange brown with transparent 
- opaque , colourless – very light grey Quartz grains, dominating very coarse, poorly sorted, 
angular to sub rounded, argillaceous, trace Pyrite, Abundant rock fragments. 

 
 

Kai formation:  1595 – 2078 m RT (1573 – 2055 m MSL TVD) 
Stage: Miocene 
 
Upper Boundary: The top is picked from a clearly decrease in the transit time on the sonic log 
and by a decrease in the resistivity.  
 
The lithology is a massive silty sandy claystone with a few limestone stringers.  

 
The claystone is light - medium – dark grey, olive grey, brown grey, blue grey, soft - firm, sub 
blocky – blocky, occasionally sticky, silty – very sandy grading argillaceous sandstone, slightly – 
moderate calcareous, trace  - abundant Glauconite, traces Pyrite, traces of carbonaceous material. 
The limestone is light – medium grey, hard, brittle, sub blocky, waxy texture, cryptocrystalline 

 
 
 

Hordaland Group   2078 – 2479 m RT (2055 – 2456 m MSL TVD ) 
Stage: Eocene to Oligocene  
 
Brygge formation:  2078 – 2479 m RT (2055 – 2456 m MSL TVD ) 
Stage: Eocene to Oligocene  
 
Upper Boundary: Shows a slight change on the sonic log and by a slight decreace in the gamma 
ray readings. The lithology is a massive claystone, grading into siltstone and occasionally 
limestone stringers.  
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The claystone is varying in greyish colour, brownish grey – olive grey, greenish grey – greenish 
black , medium dark grey – dark brownish grey. Firm, sub blocky - blocky, occasionally waxy, 
very silty grading siltstone, occasionally very fine sand,  non to very calcareous, rare - trace 
micromicaceous, non to common Glauconite, trace Pyrite. Limestone stringers are white – light 
brown, firm, micro – crypto crystalline, argillaceous in parts. 

 
 

Rogaland Group   2479  –  2601 m RT(2456 – 2578 m MSL TVD ) 
Stage: Paleocene 
 
Tare Formation   2479 – 2549 m RT (2456 – 2526 m MSL TVD) 
Stage: Pliocene 
 
Upper Boundary: The top is defined by a decrease in interval transit time and by a slight decrease 
in the gamma ray readings.  
 
The claystone is varicoloured, moderately brown, green grey to occasionally dark green grey, pale 
grey, olive grey - olive black, reddish brown, firm, blocky to platy, occasionally sub-fissile, non 
calcareous, occasionally waxy texture. Traces of  tuffaceous claystone, with ashy texture.  

 
 

Tang Formation:  2549 – 2601 m RT (2526 – 2578 m MSL TVD) 
Stage: Miocene 
 
Upper Boundary: An increase in interval transit time on the sonic log and a decrease in density 
and resistivity readings 
 
The claystone is greyish green – dark greenish grey, dark brown, olive grey – olive black, firm to 
soft, sub platy – blocky, non – slight calcareous, traces of Pyrite. Limestone is pale yellowish 
orange – greyish brown, dolomitic in parts, moderately hard.  
 
 
Shetland Group  2601 – 3430 m RT (2578 – 3406 m MSL TVD ) 
System: Cretaceous 
The main lithology in the Shetland Group is claystone, with limestone stringers  
 
Springar Formation: 2601 – 2671 m RT ( 2578 – 2647 m MSL TVD) 
Series: Upper Cretaceous 
 
Upper Boundary: The Upper Cretaceous unconformity is clearly defined by a big change on 
sonic and density logs.  
 
The claystone is pale greenish grey – medium grey, olive grey occasionally dark greyish green, 
firm – moderately hard, blocky – platy, occasionally sub fissile - fissile, non to slightly calcareous 
to calcareous, traces Pyrite.  
 
 
Nise Formation:  2671 – 2749 m RT (2647 – 2725 m MSL TVD) 
Series: Upper Cretaceous 
 
Upper Boundary: The top is defined by a decrease in interval transit time. 
The claystone is pale grey - greenish grey – olive grey, soft – firm, amorphous – sub blocky, 
occasionally slight silty, rarly calcareous, traces of pyrite  
 
 
Kvitnos Formation: 2749 – 3430 m RT (2725 – 3406 m MSL TVD) 
Series: Upper Cretaceous 
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The lithology in the Kvitnos formation is mainly claystone with limestone and a few sandstone 
stringers 
The claystone in the Kvitnos formation is light olive  - olive grey, pale to  medium to dark grey, 
greyish black, firm – moderately hard, blocky, non to very silty in parts  grading to siltstone with 
occasionally very fine sand lamina non to slightly calcareous occasionally calcareous. The 
limestone is white - light gry – light olive grey – brownish grey, occasionally with dark grey 
argillaceous lamina, frim – moderately hard, blocky, in parts dolomitic grading dolomitic 
limestone. The sandstone is medium grey, very fine to fine Quartz, sub rounded well sorted, silica 
cemented, rare calcareous matrix, no visible porosity and with no shows.   
  
Cromer Knoll Group 3430 – 4558 m RT (3406 – 4534 m MSL TVD ) 
System: Cretaceous 
The Cromer Knoll group comprises a thin Lysing formation and the Lange formation 
 
Lysing Formation   3430 – 3453 m RT (3406 – 3429 m MSL TVD ) 
Series: Upper Cretaceous 
 
Upper Boundary: The top is defined by a decrease in interval transit time and a decrease in the 
density.  

 
The lithology consists of sandstone and claystone layers with limestone stringers.  
 
The sandstone is medium grey, very fine – fine Quartz grains, sub angular – sub rounded poor 
sorted, poor – well silica cemented, in parts argillaceous matrix, glauconitic.  The claystone is dark 
grey – dark black, dark olive gry – olive black, dark brownish black, firm – moderately hard, 
blocky, silty in parts  grading to siltstone with occasionally very fine sand, non to slightly 
calcareous. The limestone is white - light gry – light olive grey – brownish grey, occasionally with 
dark grey argillaceous lamina, in parts silty very fine sand, firm – moderately hard, blocky, in parts 
dolomitic, cryptocrystalline.  
 
Lange Formation   3453 – 4558 (3429 – 4534 m MSL TVD)   
Series: Early Cretaceous 

 
Upper Boundary: The top of the formation is picked at the base of a limestone and sandstone 
string.  
 
The Lange formation consists of siltstone and silty claystone layers with sandstone and limestone 
stringers.  
 
The siltstone is greyish brow – dark greyish brown – dark olive grey, mottled green, dark reddish 
brow at bottom, soft - firm, occasionally moderately hard, very clayey in parts grading claystone, 
occasionally glauconitic, calcareous, The claystone is greyish – dark greyish brown, dark grey, 
olive black – brown black, occasionally waxy pale green, soft – firm – friable, very silty grading to 
siltstone, trace – common very fine sand, The sandstone stringer is very fine - fine, moderately 
sorted, angular – sub rounded, loose - friable, slight to well silica cemented, occasionally 
calcareous cemented argillaceous. Limestone is very light grey, pale orange brown, brownish 
grey, dark grey – black carbonaceous lamina and specks,  firm - friable, common silty, trace very 
fine sand, cryptocrystalline. 
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Lange 3 Unit  4311 – 4379 m RT (4287 – 4355 m MSL TVD)   
Series: Early Cretaceous 
 
Upper Boundary: The top is defined by a decrease in interval transit time and a decrease in the 
density.  
 
The Lange 3 Unit consists of interbedded sandstone and claystone with stringers of limestone. 
Sandstone dominates in the upper parts. 
The sandstone described from cuttings occurs mainly as very fine – fine clear - transparent loose 
quartz grains, occasionally as small aggregate medium to coarse grains, well silica cemented, 
occasionally calcareous cemented, angular – sub rounded, sub spherical  - sub elongated. The 
claystone is medium – dark grey, olive black, occasionally bluish grey, firm, occasionally 
moderate hard, sub blocky – blocky, silty in parts, occasionally very fine sand, calcareous in parts. 
 
Lange 1+2 Sequence  4379 – 4489 m RT (4355 – 4465 m MSL TVD)   
Series: Early Cretaceous 
The Lange 1+2 sequence consist of Claystone with stringers of sandstone and limestone. 
The claystone olive grey – dark grey – olive black, greyish brown – dark reddish brown towards 
bottom, sub blocky - blocky, sub fissile in parts, firm – moderately hard –occasionally hard, silty – 
very silty – very sandy, calcareous in parts. The sandstone described is mainly as very fine – fine 
clear - transparent loose quartz grains, occasionally as small aggregate medium to coarse grains, 
well silica cemented, occasionally calcareous cemented, angular – sub rounded, sub spherical  - 
sub elongated. The limestone stringers is very light grey to pale brown with abundant dark grey to 
black carbonaceous lamina and specks, firable, common silty – sandy.    
 
 
Triassic (BCU)   4558– 4601 m RT (4534 – 4577 m MSL TVD ) 
 
Upper Boundary: The top is picked by a decrease and change into a more erratic pattern in the 
gamma ray values and a general increase in the resistivity. The interval transit time on the sonic 
log is decreasing.  
 
The drilled Triassic formation consists of claystone interbedded with limestone of varied thickness 
 
The claystone is dark grey, dark brownish grey, occasionally medium grey, firm to moderately 
hard, silty – very silty grading in parts into siltstone, calcareous in parts grading argillaceous 
limestone, The limestone is light  – medium grey, occasionally dark grey, very argillaceous – silty, 
firm, microcrystalline.  
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Figure 2.4.2.1 Geological Well Summary 

 Eni Norge A/S Final Well Report for well 6406/1-4     23 



 

2.5 Well Velocity 
 

2.5.1 Vertical Seismic Profile 

A zero offset VSP was recorded in well 6406/1-4 in order to provide a correlation between the well 
logs and the 3D surface seismic data, plus velocities for depth conversion of seismic data and high 
resolution seismic images to aid interpretation. Full details are given in the VSP processing report 
by Schlumberger. 
 
The VSP was acquired on 8th December 2005 using a 4 level VSI receiver tool and a source array 
consisting of 6 x 150 cu.in. G-guns at 2000 psi pressure and 4.5 m depth. The lateral offset of the 
source was 50 m, at an azimuth of 275 degrees. Across the main interval of interest, between 4595 
m and 4282 m MD, the tool positions were interleaved to give 7.5 m spacing. The interval was 
then 15 m up to 1284 m MD. Checkshots were recorded at 100 m intervals between 1284 m and 
484 m MD. A total of 283 VSP and checkshot levels were recorded. Levels shallower than 2190 m 
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MD were affected by casing noise, but special processing was applied and first arrival times could 
then be measured between 2190 m and 984 m MD, for use in sonic log calibration. 
 
VSP processing was carried out on the data from 4595 m to 2190 m MD RKB. The compressional 
wave processing resulted in the deconvolved zero phase upgoing wavefield and a series of corridor 
stacks. The shear wave content in the data was considered insufficient for separate shear wave 
processing to be done. 
 
The polarity convention for the VSP and synthetic seismogram displays is that a white trough and 
negative number represent normal polarity for an upgoing compressional wave reflected from an 
interface with an increase of acoustic impedance with depth. 
 

2.5.2 Synthetic Seismograms 

 
The interval of compressional sonic log used for calibration was from 447.60 m to 4557.83 m 
TVDSS. The part above 4084 m MD was MWD and the deeper part was wireline DSI. The logs 
were calibrated using the time/depth information from the VSP. 
 
The sonic and density logs were combined to produce acoustic impedance logs and reflectivity 
series. Synthetic seismograms were produced in two different ways. The first set used zero phase 
Butterworth wavelets with various bandwidths. The second type was made by extracting a wavelet 
from the 3D surface seismic data at a best match position close to the well location. A wavelet 
from the 2.4 to 2.7 second TWT window was found to be closer to zero phase than the one from 
the 3.5 to 3.9 second TWT window. This indicates a time variant change in phase within the 3D 
surface seismic volume, perhaps due to greater absorption of the higher frequencies. 
 
A composite display with VSP, corridor stacks, well logs, synthetic seismograms and 3D surface 
seismic data is shown in the figure 2.5.1. The main formation tops are marked so that the 
correlation between well logs and the various seismic panels can be seen. In general there is a clear 
correspondence between reflections on the different seismic panels. Around the Base Cretaceous 
Unconformity the match is poorer due to dipping reflectors and the synthetics are less reliable 
close to the bottom end of the logs due to the length of the wavelet. The logs terminate a short 
distance below BCU and the interphase is therefore not represented properly on the synthetic 
seismograms. 
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Fig. 2.5.1 VSP and Synthetic Seismogram Composite Display

 Eni Norge A/S



 

2.6 Formation Evaluation 
 
 

2.6.1 Log Evaluation 

 
 

 
The CPI was performed using ELANPLUS software (GEOQUEST – GeoFrame) 
The following parameters were used for the saturation calculation: 
 
 
a = 1 
m=1.83 
n = 1.6 
 
Water salinity of 90g/l (Rw = 0.021 at 150 deg. C is based on the water sample at 4316.8m 
 
Main results 

 
Zone / Interval Data Net Reservoir Net Pay 

Zone 
 

Name 

Top 
 

(mMD) 

Bottom 
 

(mMD) 

Gross 
Thick. 

(m) 

PHI 
Thickness 

(m) 

PHI 
Average 

(PHI) 

Thick. 
 

(m) 

Avgerage 
 

(PHI) 

Average 
 

(Sw) 

Net/Gross 
 

(Ratio) 
Lange 4250 4311 61 0 0 0 0 0 0 
Seq. 3 4311 4379 68 7.01 0.099 4.11 0.10 0.55 0.06 

Seq.1-2 4379 4518 139 19.20 0.109 6.10 0.13 0.47 0.04 
Total Avg. over all zones 268 26.21 0.107 10.21 0.12 0.50 0.05 

 
Cut off values: 
 
Phi min   = 8 p.u 
Sw max  = 60% 
Vcl max  = 30% 
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Figure 2.6.1.1 CPI 4300 – 4380m  
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Figure 2.6.1.2 CPI 4380 – 4520m  
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2.6.2 MDT Pressure and sampling 

 
Schlumberger`s MDT (Modular Dynamic Tester) was used for formation pressure measurements 
and reservoir fluid sampling in well 6406/1-4.  
15 pressure tests were taken, 4 good / 11dry tests. All pressure tests were performed using a Single 
probe (table 2.7.3.1). Pressure gradient from 3 out of 4 good points shows 1.42 g/cm3 (fig. 2.7.3.1) 
 
One sampling was attempted at 4316.8m MD using Dual packer. Fluid analyser showed water at 
this depth. 7 water samples were taken using 4 SPMC, 2 MPSR and 1 Gallon MRSC.  
 

 
Table: 2.7.3.1 MDT Summary 
 

 
 
Figure: 2.7.3.1 Pressure gradient, Sample taken from 4316.8m RT / m TVD MSL 
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• Formation pressure  762.21 bar 
• Hydrostatic pressure  807.28 bar 
• Formation temperature  146o C 
• Mobility    1.4 md/cp 

 
 
Water analyses 
 

pH 5.97 @  19.7 deg.C
Conductivity (mS/cm) 104.0 @  19.8 deg.C

Density (g/ml) 1.06159 @  15.0 deg.C
GWR (Sm3/Sm3) 2.8  

 
 
 

CATIONS mg/l meq/l  ATOMIC MASS charge
Lithium 40 6  Lithium 6.9 1
Sodium 31800 1383  Sodium 23 1
Potassium 220 6  Potassium 39.1 1
Magnesium 190 16  Magnesium 24.3 2
Calcium 3800 190  Calcium 40.1 2
Strontium nd 0  Strontium 87.6 2
Barium nd 0  Barium 137.3 2
Iron (Dissolved) na 0  Iron (Diss) 55.8 2
SUM CATIONS 36050 1599     
       
ANIONS mg/l meq/l  ATOMIC MASS charge
Acetate 200 3  Acetate 59 1
Formate 40 1  Formate 45 1
Chloride 54500 1535  Chloride 35.5 1
Sulfate 230 5  Sulfate 96.1 2
Bromide 180 2  Bromide 79.9 1
Carbonate   0  Carbonate 60 2
Bicarbonate*   0  Bicarbonate 61 1
SUM ANIONS 55150 1547     

 
 

2.6.3 Dual packer mini DST 

A dual packer mini DST was performed on wireline after the fluid sampling. 
The packers were set at 4316,2 and 4317,2 m MD with an observation probe set at 4314,7 m MD. 
The full DST test interpretation can be found in the report “ Sklinna – appraisal well 6406/1-4 
mini DST interpretation”.  
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The main conclusions can be summarized as follows: 
 
 

• The quality control confirms the good consistency of the drawdown and the final build up 
flow periods. 
 

• The radial flow stabilization in the derivative log-log plot carried out an average kh value 
of 0.43 mDm 
 

• Due to low permeability environment, it is unlikely that the pressure propagation in the 
vertical direction interested all the available pay zone (h=13.4 m). As a consequence the 
effective net pay involved in the test is a main uncertainty. Sensitivities were performed 
considering different values of effective net pay involved. Two possible scenarios were 
considered: 

 

SCENARIO 1: H=1.2 m SCENARIO 2: H=2.4 m 

Model:                Partial penetrating with C and S 
Homogeneous 

          Infinite Lateral Extent 
Pi= 758.9 bar Pi= 758.9 bar 

Kh= 0.43 mD m Kh= 0.43 mD m 
Kxy= 0.35 mD Kxy= 0.18 mD 
Kz= 0.35 mD Kz= 0.18 mD 
R_inv = 9 m R_inv = 6 m 

 
 

• A match of the log-log plot and the pressure history could be achieved with two different 
reservoir models: the double permeability and the radial composite model. However, based 
on the actual information, it was not possible to justify/assess the most reliable one.  
 

• The pressure response of the observation probe, set 2 m above the dual packer gauge, was 
not interpretable. The anysotropy ratio Kv/Ko was assumed equal to 1. 
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3. DRILLING 
 

3.1 Introduction 
 

Eni Norge A/S drilled the exploration well 6406/1-4 in Block 6406/1 (PL 256) in the Haltenbanken 
area with the semi-submersible drilling rig “Ocean Vanguard” after the well (6404/1-3) was 
permanently plugged and abandoned before the final well target was reached due to the mooring 
system failure of anchor system on the same rig.  
The total time spent on well was 137 days (includes 42 days with well temporarily suspended in 
order to carry out repairs to anchor winch N.2 in Kristiansund). 
 
The cost for the drilling related operations was NOK 324.4 million. 
 
As % of total well time the distributed between the main operation groups was: 
 

Drilling 38 % 
BOP 7 % 
Casing 6 % 
P&A 10 % 
Rig move 8 % 
Other 31 % 

 
The unplanned/unproductive time was 47 % of the total time.  
 
On the 12th of August 2005 at 18:00 hrs the semi-submersible rig Ocean Vanguard realesed by 
Statoil and was taken on contract by Eni Norge. The rig was towed to the 6406/1-4 drilling 
location where the anchors were set and the rig ballasted down to drilling draft.  
 
The well was spudded with a 36” bottom hole assembly at 13:30 hrs of 16th August2005. The 36” 
hole was drilled to 462 m and the 30” Conductor pipe was set on bottom at 457 m.  
 
The distance from the rotary table to the seabed (RT – seabed) was 385 m. 
(Distance RT – MSL was 22 m).  
 
Final Position: 64 deg 54’ 32,918” N 
                        06 deg 08’ 22,440” E 
 
A 9 7/8” shallow gas check pilot hole was drilled to 1310 m, ahead of drilling a 26” hole down to 
1310 m. The 20” casing was set at 1299 m. 
 
On 03-09-05 anchor whinch N.2 sustained damage (main shaft bearing housing cracked), and as a 
consequence the well had to be suspended to bring the rig inshore for repairs. 
 
A 17 1/2” hole section was drilled to 2315 m. The 13 3/8” casing string was set at 2304 m. 
 
A 12 1/4” hole was drilled to 4113 m and 9 7/8” casing set at 4101 m. 
 
An 8 3/8” hole was drilled under HPHT procedures to 4596 m and an extensive wire-line logging 
program carried out prior to the well being P & A. 
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3.1.1 Well Data summary 

 
HOLE 

SECTION 1 2    3 4 5 6 

Hole size 
& 

depth 

 
36” hole was drilled to 462 m   
(seabed at 385 m) 

 
9 7/8” pilot hole was drilled 
from  30”  shoe  to 1310 m 

in order  to check for shallow 
gas 

 
26” hole was drilled to 1310 m
 

 
17 1/2” hole was drilled 
to 2315 m  
 

 
12 1/4” hole was drilled to 
4113 m  
 

 
8 3/8” hole was drilled to  
4596  m  
 

Drilling 
fluids 

Type: 
Seawater/ High Viscous Sweeps 
with seawater/PAC spud mud 
 
Viscous Sweeps: 
Density: 1.03 -1.20 sg 
FV: 110 -120 
 
 
 

Type: 
Seawater/ High Viscous 
Sweeps with seawater/PAC 
spud mud 
 
Viscous Sweeps: 
Density: 1.03 -1.20 sg 
FV: 110 -120 
 
Pilot hole displaced to 1.2 sg 
mud prior to POOH 

Type: 
Seawater/ High Viscous 
Sweeps with seawater/PAC 
spud mud 
 
Viscous Sweeps: 
Density: 1.03 -1.20 sg 
FV: 110 
 
26” hole displaced to 1.2 sg  
mud prior to POOH 

Type: 
Performadrill 
water based mud 
 
Density:  1.37 – 1..5 sg 
PV:  22 –40 cP 
YP:  10 – 20 Pa 
pH:  8-10 
 
 

Type: 
XP-07  Oil based mud 
 
 
Density: 1.70– 1.75 sg 
PV: 45 – 52 cP 
YP: 9 – 26  Pa 
Cl-: 190 – 320g/l 
 
 

Type: 
XP-07  Oil based mud 
 
 
Density: 1.90sg 
PV: 48- 55 
YP: 15  20 Pa 
Cl-: 200 – 250 g/l 
 
 

 
Coring 
 

    
No coring 

 
No coring 

 
No coring 

Logging Drilling: None 
 
AnderDrift used for surveys. 
 
Logging in open hole: 
None 

Drilling:  
MWD-GR-Sonic-Res. 
-directional 
 
Logging in open hole: 
None 

Drilling:  
MWD- GR-Sonic-Res. 
- directional 
 
Logging in open hole: 
None  

Drilling:  
MWD-GR-Sonic-Res. 
-directional  
 
Logging in open hole: 
None 
 

Drilling:  
MWD-GR-Sonic-Res. 
-directional -density 
 
Logging in open hole: 
None 
 

Drilling:  
MWD-GR-Sonic-Res. 
-directional -density 
 
Logging in open hole: 
AIT/Sonic/OBMI, 
IPLT/ECS, MDT, VSP 

Casing  
30” casing to 457 m.  
 

 20” casing to 1299 m. 
 
Vetco MS-700 Wellhead 
System 18 ¾” x 15000 psi 

 
13 3/8” casing to 
2304 m 

 
9 7/8” casing to 4101 m. 
 

 

Cement Cement Type : Class G 
Mixwater: Sea water (lead) 
                 Fresh water (tail) 
Density:   1,56 sg lead 
                 1,92 sg tail 
Top cement: Lead: Seabed 
                     Tail: 435 m 

 Cement type: Class G 
Mixwater: Seawater (lead), 

freshwater (tail) 
Density: 1.5 sg lead,  
 1.92 sg tail 
Top cement: Lead: Seabed 
     Tail:  1100 m 

Cement type: Class G 
Mixwater:  Freshwater  
 
Density: 1.92 sg 
 
Top cement:  1910 m 
  

Cement type: Class G 
Mixwater:  Fresh water  
 
Density: 1.92 sg 
 
Top cement: 3100 m 
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3.1.2 BOP Sketch 18 5/8” 15000 psi BOP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 Blowout Preventers: 
                       Annular preventers: 1 ea. 18 ¾” Hydrill GX 10K, 1 ea. 18 ¾” Cameron DL 10K 
                       Ram preventers: 4 ea. 18 ¾” Hydrill 15 K   

  

 

 

 

 

 

WELLHEAD 
DATUM LINE 

 

YELLOW
POD

OCEAN VANGUARD

BLUE
POD

5 1/2" FIXED RAMS

5 1/2" FIXED RAMS

VARIABLE RAMS 3 ½” X 5 ½”

SHEAR RAMS

 



 
 
 

 Pressure testing of the BOP stack on Well 6406/1-4 
 The BOP stack was pressure tested as follows: 
 
 
   

  
CASING STRINGS INSTALLED 

SHEAR RAMS BAGS 
(annular preventer) 

PIPE RAMS, 
FAIL SAFES 

WELLHEAD 
CONNECTION 

K/C-LINES, 
HOSES 

Before installation None 500 psi/ 15000 psi 500 psi/ 7500 psi 500 psi/ 15000 psi None None 

First test  on 18 ¾” wellhead 20” casing 500 psi/ 2000 psi None None 500 psi/ 15000 psi 500 psi/ 15000 psi 

Prior to drilling out of 13 3/8” casing 20” casing + 13 3/8 “ casing 500 psi/ 5000 psi 

Bi-weekly in open hole (12 ¼”) 20” casing + 13 3/8 “ casing None 
500 psi/ 5000 psi 500 psi/ 5000 psi 500 psi/ 5000 psi 500 psi/ 5000 psi 

Prior to drilling out of 9 7/8” casing 20” casing + 13 3/8 “ casing + 9 7/8” casing 500 psi/ 10000 psi 

Bi-weekly in open hole (8 ½”) 20” casing + 13 3/8 “ casing + 9 7/8” casing None 
500 psi/ 5000 psi 500 psi/ 10000 psi 500 psi/ 10000 psi 500 psi/ 10000 psi 
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3.2 Time and Cost Analysis 

3.2.1 Days vs. Depth 
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3.2.2 Total Well Time Breakdown by Function 

 
 

Rig Maint & Repair
14%

Rig Moving
8%

Other
1%

Well Abandon
10%

BOP 
7% Logging

2%

Testing
1%

Casing Running
6%

Drilling
38%

Waiting
13%

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Eni Norge A/S Final Well Report for well 6406/1-4     38 



 

3.2.3 Time by Phase 
 

Time by Phase

9 7/8" Pilot Hole
2%

20" Phase
6%

17 1/2" Phase
19%

8 3/8" Phase
9%

Evaluate Production 
Zone
4%

Rig Down/Move Up
36%

12 1/4" Phase
24%

 
 

3.2.4 Time Breakdown by Phase  

 
 

WELL 6406/1-4 TIME BREAKDOWN 
 

Start End Days Hours Tot m m/Day
Move In/Rig Up 12/08/05 18:00 15/08/05 09:30 2.65 63.50 n/d 0.00
36" Phase 15/08/05 09:30 18/08/05 21:00 3.48 83.50 77 22.13
9 7/8" Pilot Hole 18/08/05 21:00 21/08/05 00:00 2.13 51.00 848 399.06
20" Phase 21/08/05 00:00 28/08/05 20:00 7.83 188.00 848 108.26
17 1/2" Phase 28/08/05 20:00 03/09/05 22:30 6.10 146.50 50 8.19
Rig Down/Move Up 03/09/05 22:30 30/09/05 07:00 26.35 632.50 n/d 0.00
Move In/Rig Up 30/09/05 07:00 05/10/05 12:00 5.21 125.00 n/d 0.00
17 1/2" Phase 05/10/05 12:00 22/10/05 22:30 17.44 418.50 1101 63.14
12 1/4" Phase 22/10/05 22:30 22/11/05 13:00 30.60 734.50 1840 60.12
8 3/8" Phase 22/11/05 13:00 04/12/05 00:00 11.46 275.00 668 58.30
Evaluate Production Zone 04/12/05 00:00 09/12/05 00:00 5.00 120.00 n/d 0.00
Rig Down/Move Up 09/12/05 00:00 27/12/05 13:30 18.56 445.50 n/d 0.00

TOTAL TIME 8/12/2005 18:00 12/27/2005 13:30 136.81 3283.50
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3.2.5 Non-Productive vs. Productive Time 
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3.2.6 Cost vs. Depth 
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3.2.7 Cost per Phase 

 
 

Start End Days Phase Cost NOK Tot m Cost/m
12/08/05 18:00 15/08/05 09:30
30/09/05 07:00 05/10/05 12:00

36" Phase 15/08/05 09:30 18/08/05 21:00 3.48 11,346,085 77 147,352
9 7/8" Pilot Hole 18/08/05 21:00 21/08/05 00:00 2.13 7,805,975 848 9,205
20" Phase 21/08/05 00:00 28/08/05 20:00 7.83 25,744,521 848 30,359

28/08/05 20:00 03/09/05 22:30
05/10/05 12:00 22/10/05 22:30

12 1/4" Phase 22/10/05 22:30 22/11/05 13:00 30.60 85,972,123 1,840 46,724
8 3/8" Phase 22/11/05 13:00 04/12/05 00:00 11.46 34,183,109 668 51,172
Evaluate Production Z 04/12/05 00:00 09/12/05 00:00 5.00 13,420,776 n/d 0

03/09/05 22:30 30/09/05 07:00 n/d 0
09/12/05 00:00 27/12/05 13:30 n/d 0Rig Down/Move Up 79,145,922

TOTAL TIME 8/12/2005 18:00 12/27/2005 13:30 324,352,048

44.91

136.81

0

17 1/2" Phase 52,336,671 1,151 45,471

7.86

23.54

Move In/Rig Up 14,396,866 n/d
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3.3 Operations 
 

3.3.1 Unplanned Events 

 
During the entire well operations the unplanned/unproductive time amounted to 1555.5 
hours (47 % of total time). 

 

3.3.2 Drilling Summary 

 
Rig Move In & Mooring Operations: 
 
The rig “Ocean Vanguard” was taken on contract by Eni Norge on 12th August 2005 at 18:00 hrs 
after having finished a well for Statoil. The rig was towed to the drilling location where the anchors 
were set and the rig ballasted down to drilling draft. At drilling draft the distance from the rotary 
table to the sea surface (RT – MSL) was 22 m. 
 
Total time for the rig move to location until commencement of run in = 37.5 hrs. 
Time to run anchors and pre-tension (includes re-run of anchor # 1) = 20.5 hrs. 
Time to ballast down to drilling draft = 5.5 hrs. 
 
Final rig Geographical Location:  
 

Lat.    = 64 deg. 54 min 32.918” N 
Long. = 06 deg. 08 min 22.440” E   
 

                    The cost for the rig move phase was 14.4 MNOK 
 
36” hole section/30” Conductor 
 
DEPTH INTERVAL: Seabed (385 m – 462 m RT) 
 
General - Installation method:  
The 36” hole was drilled using a 17 1/2” bit c/w 26”x36” hole-opener and bottom-hole assembly 
from sea bed to 462 m. The 30” conductor was set on bottom and cemented.  
The total time to complete the 36” hole section = 83.5 hrs (3.5 days). 
The cost for the 36” phase was 11.4 MNOK 
 
Drilling: 
A 36” hole was drilled from the sea bed and down to 462 m.  The hole was swept with high 
viscosity mud and a wiper trip was made back to seabed. The hole was circulated clean and 
displaced to 1.2 sg high viscosity mud prior to pulling out for running 30” conductor. 
An Anderdrift inclination measurament tool was used, but it was found to be malfunctioning 
(irratic pulsing) once the well was spudded. As the section had to be drilled without the use of the 
tool, light weight and high RPM was used to stay vertical. The problem was investigated onshore 
when the tool was sent in and it was found to have debris on top of the plunger. 
 
Bits/BHA: 
In this hole section one 17 1/2” bit and one 36” hole opener were used.  
  
The 36” hole was drilled with a 17 1/2” Hughes MX-303DX insert bit (IADC Code 415)  
 
The drilling assemblies are described in the BHA report section (ref. 3.4.2). 
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Mud/Solids Control:  
Seawater was used to drill the 36” hole, together with high viscosity sweeps to help clean the hole. 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the 36” hole prior to running the conductor.  
 
 
Conductor installation: 
The 30” conductor was run down to 462 m on 5 1/2” drill pipe. A 3 1/2” cement stinger run inside 
the conductor to 15 m above the shoe was used to cement the conductor. The 30” casing was 
cemented with 31 m3 of 1.56 sg lead slurry and 16 m3 of 1.92 sg tail slurry. A top-up cement job 
16 m3 of 1.92 sg slurry was needed after top of cement in 36”/30” annulus was tagged at 397 m 
(12 m below seabed). 
Bullseye reading on PGB : 1.25° after cementation. 
Stick-up above the seabed was 2.5 m. 
 
9 7/8” pilot hole  
 
DEPTH INTERVAL: 462 – 1310 m RT 
 
General: 
The 9 7/8” pilot hole was drilled to check for shallow gas down to the setting depth of the 20” 
casing. No shallow gas was observed from the well.  
Final survey at TD: incl = 0.5° and az = 91.31°. 
Total time for the 9 7/8” pilot hole was 51 hrs.  
The cost for the 9 7/8” phase was 7.8 MNOK. 
 
 
Drilling: 
A 9 7/8” pilot hole with MWD in the BHA was drilled from the conductor shoe and down to 1310 
m to check for shallow gas. A flow check for 1 hour was made at section TD, no shallow gas was 
observed.  
 
The hole was displaced to 1.2 sg high viscosity mud prior to pulling out.   
 
Bits/BHA: 
In this hole section one 9 7/8” bit was used. 
The pilot hole was drilled with a 9 7/8” Hughes MX-CS09 steel tooth bit (IADC Code 117).  
 
The drilling assemblies are described in the BHA report section (ref. 3.4.2). 
 
Mud/Solids Control:  
Seawater was used to drill the 9 7/8” hole, together with high viscosity sweeps to help clean the 
hole. 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the hole prior to POOH.  
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26” hole / 20” Casing 
 
DEPTH INTERVAL: 462 – 1310 m RT 
 
General: 
After the pilot the section was drilled to 26” from the 30” conductor. Drilling continued to a depth 
of 566 m whereby an oil leak was observed on the DDM. Drilling operations were suspended for 
77.5 hrs (3.2 days) while repairs were carried out on the DDM shaft seal. 
Drilling continued to section TD of 1310 m. 
Final survey: incl = 0.3°, az = 192.69°. 
Total time for drilling the 26” section, wiper trip, displace, POOH and rack BHA = 151 hrs (6.3 
days, this includes the 3.2 days repair to DDM). 
The running of the 20”casing and cementing took 37 hrs (1.54 days). 
The cost for the 26” phase was 25.7 MNOK or 30.4 KNOK/m. 
 
 
Drilling: 
A 26” hole with MWD in the BHA was drilled from the conductor shoe and down to 1310 m. A 
flow check was made at section TD, no shallow gas was observed.  
The hole was swept with high viscosity mud and displaced to 1.2 sg mud prior to a wiper trip back 
to 30” shoe. The hole was circulated clean and again displaced to 1.2 sg bentonite mud prior to 
pulling out for running 20” casing.   
 
Bits/BHA: 
In this hole section one 26” bit was used: 26” Hughes GTX-CMO3 insert bit (IADC Code 415). 
 
The drilling assemblies are described in the BHA report section (ref. 3.4.2). 

 
Mud/Solids Control:  
Seawater was used to drill the 26” hole, together with high viscosity sweeps to help clean the hole. 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the 26” hole prior to running the 20” casing.  
 
Casing/Cementing/ install BOP & riser: 
The 20” casing was run on 5 1/2” drill pipe and landed on 30” conductor well-head housing. The 
20” casing was cemented up to seabed with 220 m3 1.5 sg lead slurry and 30 m3 1.92 sg tail 
slurry. The cement was displaced with sea-water and plug bump observed. Pressure tested casing 
to 107 bar for 10 mins. 
 
The installation of BOP and riser was interrupted by WOW. In the meantime utilized time to pick 
up and rack back tubulars in the derrick, pressure test IBOP’s, choke manifold etc in preparation 
for 17 1/2” section.  
Time taken to install BOP was 46 hrs (disregarding WOW time). 
The connector was pressure tested to 20/1035 bar for 5/10 mins. 
 
 
17 1/2” Hole section / 13 3/8” Casing 
 
DEPTH INTERVAL: 1310 – 2315 m RT  
 
General: 
The 17 1/2” hole section was drilled with the intention to set the 13 3/8” casing deep enough to 
achieve a leak-off sufficient for drilling to the next casing point. The 13 3/8” casing was set at 
2304 m. The well was temporarily abandoned at a depth of 1360 m when a problem with anchor 
winch No.2 (cracked main bearing housing) was observed. The BHA was pulled to surface and a 
cement plug was spotted across the open hole and 100 m up inside the shoe. It was weight tested 
to 10 T and pressure tested to 100 bar for 10 mins. The well was then displaced to sea water. All 
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tubulars from the hole and derrick were laid down to deck and when weather subsided BOP was 
recovered to surface. After completion of backload of equipment and bulks the anchors were 
recovered and the rig towed to Kristiansund for repairs to anchor winch. Once repairs were 
completed, the rig was towed back to location, anchors re-run, tubulars picked up and when 
weather subsided BOP installed on wellhead. The same Bit and BHA was RIH and the well 
displaced to 1.4 sg Performadrill mud. The cement was drilled out to a depth of 1360 m and 
thereafter to hole section TD of 2315 m.  
Total time taken for all this non-productive time = 987.5 hrs (41.15 days). 
Time taken to drill 17 1/2” hole to 2315 m TD = 1099.5 hrs (45.8 days, this includes the NPT of 
repairs to anchor winch). 
Time taken to run and cement 13 3/8” casing, pressure test BOP’s and surface equipment, L/O 17 
1/2” BHA = 67.5 hrs (2.8 days). 
 
The cost for the 17 1/2” phase was 52.3 MNOK or 45.5 KNOK/m. 
 
Drilling: 
The Hughes 17 1/2” MX-C303DX bit was used to drill out the 20” shoe and 5 meters of new 
formation to 1320 m. During this time the well was displaced to 1.37 sg Performadrill mud. Below 
the 20” shoe a LOT (leak-off test) was performed to an equivalent mud density of 1.57 sg. Drilling 
continued to a depth of 1360 m when the problem with the anchor winch occurred. See 
“General”section above for details.The well was then drilled to TD of 2315m. During this time 
there was an environmental incident with regard to 11 m3 of WBM being pumped to sea via the 
low pressure diverter line due to lack of communication between Subsea Engeneer, Driller and 
Tool Pusher. The well was circulated clean and on the wiper trip started to pull tight hole and had 
to be backreame out to the shoe. Large amounts of cuttings were observed at the shakers during 
the backreaming indicating the hole had not been cleaned up adequately prior to wiper trip. The 
booster pump was lined up to give extra velocity in the riser. On RIH the string took weight at 
2256 m and had to be washed/light reamed back to bottom. Again the hole was circulated clean 
and no other open hole problems encountered on final POOH.  
 
As the drilling of the 17 ½” hole progressed, the mud weight was raised in stages to end at 1.5 sg 
when reaching section TD of 2315 m. 
 
Bits/BHA: 
In this hole section one 17 ½” Hughes MX-C303DX insert bit (IADC Code 415) was used for 
drilling out cement in the 20”shoe and 5 m new formation. Upon re-entry after the repairs to the 
anchor winch, the same bit was used for the drilling of cement and new formation to hole section 
TD. 
 
The drilling assembly is described in the BHA report section (ref. 3.4.2). 
 
Mud/Solids Control:  
The 17 1/2” hole section was drilled with the water based Performadrill mud which is a shale/clay 
inhibitive KCL type mud.  
 
During the drilling of the hole section the mud weight was raised from 1.37 sg (initially) to 1.5 sg 
at TD. 
 
Casing/Cementing: 
The casing was run without incident, the only issue having to wash down the last 3 to 4m to land 
off point. The casing was cemented with 53.4 m3 of 1.92 sg slurry and the plug bumped on 
displacement with 1.5 sg mud, pressure tested casing to 300 bar for 10 mins. No losses were 
reported on the running and cementing of the casing.  
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12 1/4” Hole section / 9 7/8” Casing 
 
DEPTH INTERVAL: 2315 – 4113 m RT 
 
General: 
The 12 1/4” hole section was drilled with the intention to set the 9 7/8” casing just above the 
reservoir to achieve a leak-off sufficient to reach the TD of the well. The 9 7/8” casing was set at 
4101 m. The BHI Autotrak was utilized to ensure directional control and verticality. 
Total time for the 12 1/4” interval was 734.5 hrs (30.6 days). This included 266.5 hours of 
unscheduled events, primarily caused by the following: 
1) Damaged seal on BOP test tool (no spares onboard). Had to recover WB and re-configure test 
tool – 8 hrs 
2) Damage to upper racking arm – 7 hrs 
3) Shut down operations until more OBM onboard due to losses to formation during running 
casing – 5 hrs 
4) Casing equipment malfunction – 2.5 hrs 
5) WOW - includes an unlatch of LMRP – 201 hrs (8.4 days) 
6) Equipment problems, mud pumps, drawworks, crown compensator – 17 hrs 
7) IBOP repairs – 14 hrs 
8) Auger problems – 4.5 hrs 
 
The total time for the casing to be run, cemented and pressure tested was 148 hrs (6.1 days) 
 
The cost for the 12 1/4” phase was 86 MNOK or 47.7 KNOK/m. 

 
 
Drilling:  
The section started with a 12 1/4” Autotrak assembly together with a PDC bit as it was necessary 
to come back to vertical. The BHA was RIH and the shoe track drilled out pluss 5 m of new hole. 
While drilling out the shoe track the well was displaced to 1.7 sg OBM. A LOT was performed 
with a result of 2.02 sg EMW. As a matter of factfinding a second LOT was performed after 
spotting an 8 m3 stress treatment pill in open hole and leaving to soak. The result was the same as 
the previous LOT.  
Drilling of the 12 1/4” section commenced after problems with the cutting transport auger had 
been solved. The well was drilled to a depth of 4113 m (section TD) with a wiper trip performed 
at 2907 m (included weekly BOP function test), a POOH for BOP pressure test at 3555 m 
(included change out of Autotrak which had failed to respond to down-links). Once back on 
bottom at 3555 m the well was circulated BU prior to drilling ahead with max 33% gas observed. 
The mud weight was then steadily increased in stages to 1.84 sg while drilling to TD.  Once TD 
had been reached it was necessary to POOH to inside shoe and hang off the drill string, unlatch 
LMRP and WOW 7 days. Once the LMRP had been relatched and the EHOT recovered, the drill 
string was RIH to 4113 m and circulated BU prior to POOH for running casing (max.12% gas). 
Minor tight hole problems occurred while tripping in this hole section that were overcome by 
working through and wiping clean. 
 
Bits/BHA: 
The 12 1/4” Hughes HC607 PDC bit (IADC Code M323) was utilized in the rotary steerable 
assembly (Autotrak) and drilled all the way to TD. 
 
The drilling assemblies are described in the BHA report section (ref. 3.4.2). 
 
 
Mud/Solids Control: 
This section was drilled with 1.7 sg Performadrill OBM and the mud weight was increased during 
the latter stages to 1.75 sg to ensure gas percentages were kept to a minimum and under control. 

 
Casing/Cementing: 
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The 9 7/8” casing string was run on 5” x V150 drill pipe. There were a couple of tight spots where 
the casing had to be worked through. Two casing grades were run; T95 and Q125. There were 6 
joints of T95 rejected due to inconclusive make-up, thread damage. The casing shoe was set at 
4101 m. It was the intension to cement the 9 7/8” casing string up to 3100 m with 36 m3 of 1.92 sg 
slurry, however during the running and cementing mud losses to the formation occurred and the 
cement was displaced with very little returns.  A total of 171 m3 mud losses were recorded during 
running, cementing and displacing. The plug was not bumped after pumping theoretical volume 
plus half volume of the shoe track. A minor back flow was seen prior to setting the pack-off seal 
assembly which was concluded to be ballooning effect as a result of the mud losses. The seal 
assembly was set and successfully pressure tested to 10000 psi. The casing string was successfully 
tested to 5100 psi. After the shear rams on the BOP had been tested a RTTS packer was RIH and 
set at 600 m and the casing above it pressure tested to 7300 psi. 
 
 
8 3/8” Hole section  
 
DEPTH INTERVAL: 4113 – 4596 m RT 
 
General:  
An 8 3/8” hole section was drilled under HPHT procedures to a depth of 4596 m. An H2S cascade 
system was rigged up as contingency with training for all involved crews completed prior to 
drilling out the 9 7/8” casing shoe. Drills were performed inside the casing as per the HPHT 
procedures. This included choke manipulation and stripping drills. Fingerprinting exercises of 
dummy connections, flow checks etc were completed prior to entering the reservoir. A LOT of 
2.06 EMW was achieved which was sufficient to drill ahead. Upon entering the reservoir at 4309 
m (top of Lange formation) a decision was taken not to cut a core and drilling continued to TD. 
An extensive logging programme was undertaken with a wiper trip performed prior to the 4th run 
- MDT log. The well was then P & A prior to anchors being recovered and rig being towed to next 
location. 
Time taken to drill to TD = 275 hrs (11.4 days, includes 1.1 days of Unplanned/Downtime). 
Time taken for logging programme (5 log runs) = 120hrs (5 days – this includes wiper trip). 
Time taken for P & A = 339.5 hrs (14 days, includes approx. 4 days of Unplanned/Downtime). 
 
The interval cost was 31.5 MNOK or 65.24 KNOK/m.  
 
 
Drilling: 
An 8 3/8” locked BHA + PDC bit was used to drill this section to TD. The 5” HWDP and the 
appropriate amount of 5” drillpipe was picked up and RIH in the 8 3/8” section with the goal of 
keeping ECD’s to a minimum. Once the drills were completed as per the HPHT procedures, the 138 
m of cement above the float collar and remainder of shoe track was drilled while displacing the well 
to 1.9 sg Performadrill mud. The cement was found patchy in places (firm and soft). After the LOT 
(2.06 sg of EMW) was performed drilling continued to section TD with connection gas peaks 
between 13 to 21%. Trip gas was 10 to 12%. 
No core was cut in this hole section. 
The well was wireline logged and then P & A. 
 
 
During the drilling of the 8 3/8” hole “ballooning/ breathing” effects were experienced.  
The typical well behavior was:  
When the well was flow checked for 15 minutes static (as per HPHT procedures) it started to flow 
back. After a time the flow-back rate decreased and then the stopped. Other than the mud gain from 
“ballooning effects”, no other significant hole problems were encountered in the drilling of the 8 
3/8” hole section. The planned TD for this section was to be 4622 m however owing to slow ROP 
and other geological factors; TD was revised to 4596 m which gave a sufficient rathole for the 
logging tools intending to be run. 
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Bits/BHA: 
One bit, a Hughes HC607 7-bladed PDC bit (IADC Code M223) was used to drill the entire 8 3/8” 
hole section to 4596 m.  
 
The drilling assemblies are described in the BHA report section (ref. 3.4.2). 
 
 
Mud/solids control: 
The mud used for the 8 3/8” hole section was the same Performadrill OBM. The mud weight 
when drilling out of the 9 7/8” casing shoe was 1.90 sg.  
 
 
Plug and Abandonment 
 
A 3 1/2”drill pipe x 320 m length cement stinger was used to plug the well with cement.  
Time taken for P&A = 339.5 hrs (14 days, includes approx. 4 days of Unplanned/Downtime). 
 
Plug # 1:  Over the open hole section from 4596 m – 4035 m (100 m inside casing shoe) was set in 
three stages. The plug was verified with 10 ton of weight and with 130 bar of surface pressure. 
 
9 7/8” casing was cut at 900 m (515 m below seabed) and retrieved. 
 
Plug # 2: Owing to the well continuing to give back the mud lost to formation when cementing 
the 9 7/8” casing, a 13 3/8” EZSV was RIH and set at 895 m. Pressure testing of the EZSV from 
above confirmed the packer to be leaking slightly. A 100 m cement plug was placed on top of the 
EZSV and later verified with 10T of weight and 108 bar of surface pressure.  
  
13 3/8” casing was cut at 600 m (215 m below seabed) and retrieved. 
 
Plug # 3: Cemented from 730 m up to 425 m. The plug was verified with 10 ton of weight and 
44 bar of surface pressure. 
 
The well was displaced above top plug to seawater. Retrieved BOP on riser. 
 
The 20” and 30” casing strings were cut at 391 m (6 m below seabed) and retrieved. 
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3.3.3 DailyOperation Ocean Vanguard 
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3.4 Technical Information and Reports 

3.4.1 Bit Record 

 WELL NAME

 FIELD NAME

 DATE: 23/10/2005 3.DRL.FO.05  Cost center

 Run n°
 Bit n°
 Bit size [in]
 Bit manufacturer
 Bit type
 Special features codes
 Serial number
 IADC code
 Depth in [m]
 Depth out [m]
 Drilled interval [m]
 Rotation hrs
 Trip hrs
 R.O.P. [m/h]
 Average W.O.B. [t]
 Average R.P.M.
 D.H.M. R.P.M.
 Flow rate [l/min]
 St. pipe pressure [kg/cm2]
 D.H.M. Press. drop [kg/cm2]

 Bit HHP
 HSI
 Annulus min vel. [m/min]

 1 [1/32 in]
J  2 [1/32 in]
E  3 [1/32 in]
T  4 [1/32 in]
S  5 [1/32 in]

 C [1/32 in]
 T.F.A. [in2]

B  Inner rows [I]
I  Outher rows [O]
T  Dull char. [D]

 Location [L]
D  Bearing/Seals [B]
U  Gauge 1/16 [G]
L  Other chars [O]
L  Reason POOH [R]
 Mud type
 Mud density [kg/l]
 Mud visc.
 Mud Y.P.
 Survey depth
 Survey incl.
 Bit Cost
 Li Type %
tho   
lo   
gy   

Stabilizer Distance
B Diameter from bit
H [in] [m]
A   

  Currency  Supervisor  Superintendent

Pag.: of:

16 16 19 21
97 97 43 56
1,5 1,5 1,7 1,841 1 1 1

WBM WBM OBM OBMSW SW SW SW
RR TD TDTD TD TD
CT LT CTCT NO EC
I I  I I I
0 0 DE E E
A A HM A A

CT BT WTBT WT WT
1 2 22 1 1
1 3 12 1 1

0,994 0,994 1,208 1,2081,583 1,804 1,227 1,227
18 18 15 1512x4 20 20

15 1512
15 1512

18 18 15 1520 28 20 20
18 18 15 1520 28 20 20
18 18 2x15 2x1520 28 20 20

3,8 2,3 2,4 21,5 1,5 1,1
913 553 283 236115 796 584
0 0 0 00 0 0 0

215 215 280 30070 80 170 200
3550 3550 3024 29003300 3000 4500 4500

0 0 0 00 0 0 0
120 120 140 14590 150 140 160
15 15 11 123 5 6 15
10 10 13 96 27 16 18
5,5 17,5 29 415,5 6 2 8,5
5,5 112 93 6213 31 6,5 42
50 955 1240 55877 848 104 744

1360 2315 3555 4113462 1310 566 1310
1310 1360 2315 3555385 462 462 566
415 415 M323 M323415 117 415 415

6038080 6038080 7200503 7200503601834 5062464 6029479 6029479

tricone tricone tricone triconetricone tricone tricone tricone
Hughes Hughes Hughes HughesHughes Hughes Hughes Hughes

17,5 17,5 12,25 12,2517,5 9,875 26 26

8
1 2 3 3 4 4 5 5

6406/1-4

Sklinna

1 2 3 4 5 76

BIT
 RECORD
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 WELL NAME

 FIELD NAME

 DATE: 23/10/2005 3.DRL.FO.05  Cost center

 Run n°
 Bit n°
 Bit size [in]
 Bit manufacturer
 Bit type
 Special features codes
 Serial number
 IADC code
 Depth in [m]
 Depth out [m]
 Drilled interval [m]
 Rotation hrs
 Trip hrs
 R.O.P. [m/h]
 Average W.O.B. [t]
 Average R.P.M.
 D.H.M. R.P.M.
 Flow rate [l/min]
 St. pipe pressure [kg/cm2]
 D.H.M. Press. drop [kg/cm2]

 Bit HHP
 HSI
 Annulus min vel. [m/min]

 1 [1/32 in]
J  2 [1/32 in]
E  3 [1/32 in]
T  4 [1/32 in]
S  5 [1/32 in]

 C [1/32 in]
 T.F.A. [in2]

B  Inner rows [I]
I  Outher rows [O]
T  Dull char. [D]

 Location [L]
D  Bearing/Seals [B]
U  Gauge 1/16 [G]
L  Other chars [O]
L  Reason POOH [R]
 Mud type
 Mud density [kg/l]
 Mud visc.
 Mud Y.P.
 Survey depth
 Survey incl.
 Bit Cost
 Li Type %
tho   
lo   
gy   

Stabilizer Distance
B Diameter from bit
H [in] [m]
A   

  Currency  Supervisor  Superintendent

Pag.: of:

6406/1-4

Sklinna

8 9
6

8,375 8,375
Hughes Hughes

PDC PDC
HC 607 HC 607
7001963 7001963

M223 M223
4113 4596
4596 4596
544 0
135 0
24 14,5

4,03 0
15 0
107 0

0
1330
180

85
1,56

2x12 2x12
12 12
12 12
12 12
12 12
12 12

0,773 0,773
2
2

CT
N
X
2

LN
TD

OBM OBM
1,89 1,89
52
9,1

4588 4588
3,04 3,04

BIT
 RECORD
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3.4.2 BHA Record 
 
 
 

BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
1 1 16/08/2005 16/08/2005 0 462

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 17.5 2.81 0.4 7 5/8 R

Pony Collar 1 9.2 2.31 7 5/8 R
Hole Opener 1 36 2.81 3.93 7 5/8 R

Bit Sub 1 4 2 0.88 7 5/8 R
MWD 1 9.5 2.86 7 5/8 R

Drill Collar 1 10 3 9.2 7 5/8 R
Stab (IB) 26" FG 1 9.563 3 2.15 7 5/8 R

Drill Collar 1 9.5 3 9.8 7 5/8 R
Stab (IB) 26" FG 1 9.563 3 2.24 7 5/8 R

Drill Collar 1 9.5 3 9.65 7 5/8 R
Cross Over 1 3 1.25 1.22 7 5/8 R
Drill Collar 8 8 3 72.88 6 5/8 R
Cross Over 1 7.688 2.75 1.12 6 5/8 R

H.W.D.P 12 5.5 3.63 114.48 FH

36" Hole

Total Length: 233.12
 

 
 
 

 
 

BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
2 2 19/08/2005 20/08/2005 462 1310

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 9.87 2.81 0.25 6 5/8 R

Bit Sub 1 8 2.81 0.74 6 5/8 R
Float Sub 1 8.25 3.25 0.74 6 5/8 R

MWD 4 8.25 3 20.11 Inteq
Float Sub 1 8.25 3 0.49 6 5/8 R
Drill Collar 9 8 3 82.31 6 5/8 R

Jar 1 8.25 2.81 10.39 6 5/8 R
Drill Collar 3 8 3 28.28 6 5/8 R
Cross Over 1 7.937 2.87 1.12 FH

H.W.D.P 12 5.5 3.63 114.48 FH

9 5/8" Hole

Total Length: 258.91

 Eni Norge A/S Final Well Report for well 6406/1-4     94 



BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
3 3 21/08/2005 21/08/2005 462 1310

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 26 2.81 0.54 7 5/8 R

Bit Sub 1 9.5 3.13 0.9 7 5/8 R
Cross Over 1 9 3 0.75 6 5/8 R
Float Sub 1 8.25 3 0.74 Inteq

MWD 2 8.25 3 9.36 Inteq
Float Sub 1 8.25 3.25 0.81 6 5/8 R

Cross Over 1 8.25 3.25 0.79 7 5/8 R
Pony Collar 1 9.5 2.79 7 5/8 R

Stab (IB) 26" FG 2 9.563 3 2.15 7 5/8 R
Drill Collar 1 9.5 3 19 7 5/8 R

Stab (IB) 26" FG 1 9.563 3 2.24 7 5/8 R
Drill Collar 1 9.5 3.25 9.65 7 5/8 R
Cross Over 1 9 3 1.22 7 5/8 R
Drill Collar 9 8 3 82.31 6 5/8 R

Jar 1 8.25 2.81 10.39 6 5/8 R
Drill Collar 3 8 3 28.28 6 5/8 R
Cross Over 1 8 3 1.12 6 5/8 R

H.W.D.P 12 5.5 3.63 114.48 FH

26" Hole

Total Length: 287.52
 

 
 
 
 
 

BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
4 4 2/9/2005 3/9/2005 1310 1360

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 17.5 2.81 0.42 7 5/8 R

Stab (NB) 17 1/2" FG 1 9.5 3.5 2.4 7 5/8 R
Bit Sub 1 9.5 3.5 0.49 7 5/8 R
MWD 1 9.5 3.25 5.48 7 5/8 R

Stab (IB) 17 1/2" FG 1 9.5 3.25 1.78 7 5/8 R
MWD 1 9.5 3.25 3.57 7 5/8 R

Stab (IB) 17 1/2" FG 1 9.5 3.25 1.71 7 5/8 R
Cross Over 1 9.5 3.5 0.44 6 5/8 R

LWD 1 9.5 3.5 9.97 6 5/8 R
String Stab 1 9.5 3.5 0.81 6 5/8 R

Stab (IB) 17 1/2" FG 1 9.5 3.25 1.82 6 5/8 R
Spiral Drill Collar 8 8 2.81 72.98 6 5/8 R

Jar 1 8.25 2.81 10.39 6 5/8 R
Spiral Drill Collar 3 8 2.87 28.28 6 5/8 R

Cross Over 1 7.93 2.81 1.12 6 5/8 R
H.W.D.P 15 5.5 3.63 142.94 FH
Dart Sub 1 0.64 FH

17 1/2" Hole

Total Length: 285.24
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BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
5 4 13/10/2005 19/10/2005 1360 2315

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 17.5 2.81 0.42 7 5/8 R

Stab (NB) 17 1/2" FG 1 9.5 3.5 2.37 7 5/8 R
Bit Sub 1 9.5 3.5 0.61 7 5/8 R
MWD 1 9.5 3.25 5.34 7 5/8 R

Stab (IB) 17 1/2" FG 1 9.5 3.25 1.8 7 5/8 R
MWD 1 9.5 3.25 3.69 7 5/8 R

Stab (IB) 1 1/2" FG 1 9.5 3.25 1.71 7 5/8 R
Cross Over 1 9.5 3.5 0.52 6 5/8 R

LWD 1 9.5 3.5 9.96 6 5/8 R
String Stab 1 9.5 3.5 0.43 6 5/8 R

Stab (IB) 1 1/2" FG 1 9.5 3.25 2.64 6 5/8 R
Spiral Drill Collar 8 8 2.81 73.02 6 5/8 R

Jar 1 8.25 2.81 10.39 6 5/8 R
Spiral Drill Collar 3 8 2.87 28.24 6 5/8 R

Cross Over 1 7.93 2.81 0.81 6 5/8 R
H.W.D.P 15 5.5 3.63 152.05 FH
Dart Sub 1 0.64 FH

17 1/2" Hole

Total Length: 294.64
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BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
6 5 23/10/2005 16/11/2005 2315 4113

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 12.25 2.81 0.39 7 5/8 R

Stab (NB) 12 1/4" FG 1 9.5 3.5 2.53 7 5/8 R
Cross Over 1 9.5 3 3.54 6 5/8 R

Bit Sub 1 9.5 3.5 1.1 7 5/8 R
MWD 1 8.25 3.25 5.79 7 5/8 R

Stab (IB) 12 1/4" FG 1 8.25 2.81 1.81 7 5/8 R
MWD 1 8.25 3.25 3.62 7 5/8 R

ST 1 8.25 2.25 2.43 7 5/8 R
ST 1 8.25 2.25 1.84 6 5/8 R

Stab (IB) 9 1/2" FG 1 8.25 3.25 1.83 6 5/8 R
Non Magnetic X-O Sub 1 8.187 3 0.78 6 5/8 R

LWD 1 8.187 3.25 9.96 6 5/8 R
Non Magnetic X-O Sub 1 8.187 2.5 0.43 6 5/8 R

Stab (IB) 12 1/4" FG 1 8 2.78 2.44 7 5/8 R
Cross Over 1 8 2.78 0.96 6 5/8 R

Spiral Drill Collar 8 8 2.81 73.02 6 5/8 R
Jar 1 8.25 2.81 10.39 6 5/8 R

Spiral Drill Collar 3 8 2.81 28.24 6 5/8 R
Cross Over 1 7.93 2.87 0.81 6 5/8 R

H.W.D.P 15 8 3.63 142.96 FH
Dart Sub 1 0.64 FH

12 1/4" Hole

Total Length: 295.51
 

 
 
 

BHA No Bit No Date In Date Out Depth In (m) Depth Out (m)
7 6 3/12/2005 22/11/2005 4113 4596

Description Number OD (Inches) ID (Inches) Lenght (m) Connection
Bit 1 8.375 2.81 0.35 4 1/2 R

Stab (NB) 6 3/4" FG 1 6.75 3.5 1.18 4 1/2 R
MWD 1 7 3 5.14 Inteq

Near Bit 1 7 3.5 1.28 Inteq
MWD 1 7 3.25 4.94 Inteq

Cross Over 1 7 2.81 0.57 NC46MOD
Float Sub 1 7 3.25 0.48 4 1/2 F
Float Sub 1 6.5 2.25 0.64 4 1/2 F

Stab (IB) 6 3/4" FG 1 6.5 2.25 1.57 4 1/2 F
Float Sub 1 7 3.25 0.85 4 1/2 F
H.W.D.P 12 5 3 110.99 4 1/2 F

Jar 1 6.25 3.25 9.38 4 1/2 F
H.W.D.P 12 5 2.5 109.35 4 1/2 F
Dart Sub 1 6.5 2.78 0.69 4 1/2 F

8 3/8" Hole

Total Length: 247.41
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3.4.3 Casing Data Summary 

 
 

OD 30" 20" 13 3/8” 9 7/8"  
WEIGHT (PPF) 310 133 72 62.8 
GRADE X-52 X-56 P-110 Q-125 
CONNECTION ST-2 E 60 Antares MS Antares MS 
PIPE ID (IN) 28 18.73 12.347 8.625 
PIPE DRIFT (IN) 27.813 18.543 12.25 8.469 
CONN. OD (IN) 33 21.5 14.374 10.827 
CONN. ID (IN) 28 18.63 12.559 9.102 
BURST (bar) N/A 215 510 955 
BURST Design  N/A 140 328 409 
BURST SF N/A 1.54 1.56 2.33 
COLLAPSE (bar) N/A 102 199 768 
COLLAPSE Design N/A 76.5 135 375 
COLLAPSE SF N/A 1.26 1.37 1.91 
TENSION (MT) N/A 880 850 1010 
TENSION Design N/A 399.4 441.4 502 
TENSION SF N/A 2.2 1.93 2.01 
CASING TOP (m) 2 m above 

seabed 
2.5 m above 

seabed 
Approx. 2 m 
above seabed 

Approx. 2 m 
above seabed 

CASING BTM. (m) 457 1299 2304 4101 

CASING LENGTH (m) 74,5 917,5 1921,5 3718,5 
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3.4.3.1 30”ConductorPipe 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.03A  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Well Ø Measured Depth Vertical depth Capacity From log  K.O.P. [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [l/m] (y/n)  Max. Inclination [°]

 Open Hole at m

 Last Casing D.O.P. [m]

Casing Profile
Ø   [in] Weight [lb/ft] Steel Grade Thread Type M.U. Torque Total Joints From [m] To [m] S.D. S.C. Note

Casing Equipment Centralizers

Type Manufacturer Model at m Note Type Top [m] Bottom [m]

 Shoe

 Centralizers Manufactured Type n°

Type n°

 Scratchers Manufactured Type n°

 Stop collars Manufactured Type n°

Circulation Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure

[l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2]

 Circulation test (after 6 joints)

 Circulation at bottom

 Casing Reciprocation: W.O.H. up [t] W.O.H. down [t]

 Reciprocation Rotation: W.O.H. up [t] W.O.H. down [t] Torque

Conductor pipe

 Guide Shoe (y/n)  RKB-MudLine/Ground Level dist. [m]  Total Penetration [m]

 Connector Type  Free fall [m]  Shoe [m]

 Pile Hammer type  Internal Wash. From m to m  Final refusal [Strk/m] [mm/strk]

 Soil/Seabed characteristics

 Remarks:

 Supervisor  Superintendent

Hansen J. - Millar R.

SKLINNA 6406/1-4

SKLINNA

382.5 465.8430Conductor Pipe

8/18/2005

36 385

30

385

382.5

462

457 382.5

462

457

656.7

397.3

0.25

460

30 310 X 52 ST - 2 6 382.5 457

Vetco 457

CASING REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.03B  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Tally Length Progress. centr. Tally Length Progress. centr. Tally Length Progress. centr.

N° [m] [m] (N°) N° [m] [m] (N°) N° [m] [m] (N°)

 Remarks:

 Supervisor  Superintendent

WH jnt 13,19 13,19

CSG jnts 48,94 62,13

SHOE 12,44 74,57

Hansen J. - Millar R.

SKLINNA 6406/1-4

SKLINNA

457,1CP 30 382,5

CASING REPORT
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3.4.3.2 20” Casing 

 WELL NAME

 FIELD NAME

 DATE: 4.DRL.FO.03A  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Well Ø Measured Depth Vertical depth Capacity From log  K.O.P. [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [l/m] (y/n)  Max. Inclination [°]

 Open Hole at m

 Last Casing D.O.P. [m]

Casing Profile
Ø   [in] Weight [lb/ft] Steel Grade Thread Type M.U. Torque Total Joints From [m] To [m] S.D. S.C. Note

Casing Equipment Centralizers

Type Manufacturer Model at m Note Type Top [m] Bottom [m]

 Shoe

 Collar

 Centralizers Manufactured Type n°

Type n°

 Scratchers Manufactured Type n°

 Stop collars Manufactured Type n°

Circulation Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure

[l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2]

 Circulation test (after 6 joints)

 Circulation at bottom

 Casing Reciprocation: W.O.H. up [t] W.O.H. down [t]

 Reciprocation Rotation: W.O.H. up [t] W.O.H. down [t] Torque

Conductor pipe

 Guide Shoe (y/n)  RKB-MudLine/Ground Level dist. [m]  Total Penetration [m]

 Connector Type  Free fall [m]  Shoe [m]

 Pile Hammer type  Internal Wash. From m to m  Final refusal [Strk/m] [mm/strk]

 Soil/Seabed characteristics

 Remarks:

 Supervisor  Superintendent

1/4/6406

Sklinna

385 129920Drillquip E60

8/28/2005

26 385

30

385

382.5

1310

457 382.5

1310

457

342.5

391

n

2.8

594

20 133 X-56 E60 71 381.5 1299

Drillquip 1299

Drillquip 1274

CASING REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.03B  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Tally Length Progress. centr. Tally Length Progress. centr. Tally Length Progress. centr.

N° [m] [m] (N°) N° [m] [m] (N°) N° [m] [m] (N°)

 Remarks:

 Supervisor  Superintendent

shoe 12.36 916.54

casing 12.55 904.18

float b 12.46 891.63

casing 856.83 879.17

XO 12.35 22.34

Wellhead 0.71 0.71

Pup 9.999.28

CASING REPORT

 Eni Norge A/S Final Well Report for well 6406/1-4     102 



 

3.4.3.3 13 3/8” Casing 

 

 WELL NAME

 FIELD NAME

 DATE: 4.DRL.FO.03A  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Well Ø Measured Depth Vertical depth Capacity From log  K.O.P. [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [l/m] (y/n)  Max. Inclination [°]

 Open Hole at m

 Last Casing D.O.P. [m]

Casing Profile
Ø   [in] Weight [lb/ft] Steel Grade Thread Type M.U. Torque Total Joints From [m] To [m] S.D. S.C. Note

Casing Equipment Centralizers

Type Manufacturer Model at m Note Type Top [m] Bottom [m]

 Shoe

 Collar

 Centralizers Manufactured Type n°

Type n°

 Scratchers Manufactured Type n°

 Stop collars Manufactured Type n°

Circulation Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure

[l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2]

 Circulation test (after 6 joints)

 Circulation at bottom

 Casing Reciprocation: W.O.H. up [t] W.O.H. down [t]

 Reciprocation Rotation: W.O.H. up [t] W.O.H. down [t] Torque

Conductor pipe

 Guide Shoe (y/n)  RKB-MudLine/Ground Level dist. [m]  Total Penetration [m]

 Connector Type  Free fall [m]  Shoe [m]

 Pile Hammer type  Internal Wash. From m to m  Final refusal [Strk/m] [mm/strk]

 Soil/Seabed characteristics

 Remarks:

 Supervisor  Superintendent

72

1/4/6406

Sklinna

385 230413 3/8"Hydril 523 / AMS

10/22/2005

17 1/2" 385

20

385

381.5

2315

1299 381.5

2315

1299

155.20

177.80

n

2.67

2115

13 3/8

72

P-110 AMS 58 382.5 1150

13 3/8 P-110 Hydrill 523 100 1150 2304

2292

2273

CASING REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.03B  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Tally Length Progress. centr. Tally Length Progress. centr. Tally Length Progress. centr.

N° [m] [m] (N°) N° [m] [m] (N°) N° [m] [m] (N°)

 Remarks:

 Supervisor  Superintendent

casing

XO

casing

Pup

float b

shoe 11.41 1921.51

11.34 1910.1

8.87 1898.76

3.67 1889.89

1130.22 1886.22

5.53 756

casing 747.07 750.47

Hanger 3.4 3.4

CASING REPORT
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3.4.3.4 97/8”Casing 

 WELL NAME

 FIELD NAME

 DATE: 4.DRL.FO.03A  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Well Ø Measured Depth Vertical depth Capacity From log  K.O.P. [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [l/m] (y/n)  Max. Inclination [°]

 Open Hole at m

 Last Casing D.O.P. [m]

Casing Profile
Ø   [in] Weight [lb/ft] Steel Grade Thread Type M.U. Torque Total Joints From [m] To [m] S.D. S.C. Note

Casing Equipment Centralizers

Type Manufacturer Model at m Note Type Top [m] Bottom [m]

 Shoe

 Collar

 Centralizers Manufactured Type n°

Type n°

 Scratchers Manufactured Type n°

 Stop collars Manufactured Type n°

Circulation Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure Flow rate Pressure

[l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2] [l/min] [kg/cm2]

 Circulation test (after 6 joints)

 Circulation at bottom

 Casing Reciprocation: W.O.H. up [t] W.O.H. down [t]

 Reciprocation Rotation: W.O.H. up [t] W.O.H. down [t] Torque

Conductor pipe

 Guide Shoe (y/n)  RKB-MudLine/Ground Level dist. [m]  Total Penetration [m]

 Connector Type  Free fall [m]  Shoe [m]

 Pile Hammer type  Internal Wash. From m to m  Final refusal [Strk/m] [mm/strk]

 Soil/Seabed characteristics

 Remarks:

 Supervisor  Superintendent

NW-STA2 8Weatherford

6406/1-4

SKLINNA

4C18N100031

380 41019.875Intermediate

11/20/2005

12 1/4 4101

13 3/8

4101

382.5

4113

2304 382.5

4113

2304

49.41

77.25

n

9 7/8 62.8 Q125 AMS 206 382.5 3066

9 7/8 70.4 T95 NSCC 94 3066 4060

9 7/8 62.8 Q125 AMS 5 4060 4101

Weatherford 4101 NW-STA2 3975 4032

Weatherford 4066 NW-STA2 4066 4101

CASING REPORT
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 WELL NAME

 FIELD NAME

 DATE: 4.DRL.FO.03B  Cost center

 Operation type  Casing type  Ø [in] Top [m] Bottom [m]

Tally Length Progress. centr. Tally Length Progress. centr. Tally Length Progress. centr.

N° [m] [m] (N°) N° [m] [m] (N°) N° [m] [m] (N°)

 Remarks:

 Supervisor  Superintendent

4101Intermediate 9.785 380.17

Shoe 13.22 3719.04 1

CSG 13.31 3705.82 1

Pup Joint 8.76 3692.51 1

Float Collar 0.66 3683.75

Pup Joint 4.44 3683.09

XO 5.6 3678.65 5

CSG 983.46 3673.05

XO 5.55 2689.59

CSG 2681 2684.04

6406/1-4

SKLINNA

4C18N100031

Hanger 3.04 3.04

CASING REPORT
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3.4.4 Leak-Off Test Results 

 
In well 6406/1-4 the following Leak-Off Tests (LOT) and Formation Integrity Tests (FIT) were done: 
 
 
1. After drilling out of the 20” shoe set at 1297 m a LOT was carried out in the 17 ½” hole below the 

20” shoe to an equivalent mud weight of 1.52 sg. The test was done with a pill of 12 cm 
Performadrill water based mud across the shoe at 1.28 sg and sea water above at a drilling depth of 
1314 m. 

 
2. 62 hours after the first LOT has been done in the 17 ½” hole a FIT was carried out to an equivalent 

mud weight of 1.56 sg. The test was done with 1.50 sg Performadrill water based mud at a drilled 
depth of 2056 m. 
 

3. After drilling out of the 13 3/8” shoe set at 2312 m a FIT was carried out in the 12 ¼” hole below 
the 13 3/8” shoe to an equivalent mud weight of 1.85 sg. The test was done with 1.53 sg 
Performadrill water base mud at a drilled depth of 2312 m. 

 
4. 22 hours after the first FIT has been done in the 12 ¼” hole a FIT was carried out to an equivalent 

mud weight of 1.87 sg. The test was done with 1.60 sg Performadrill water based mud at a drilled 
depth of 2510 m. 

 
5. After drilling out of the 9 7/8” shoe set at 4119 m a LOT was carried out in the 8 1/2” hole below 

the 9 7/8”shoe to an equivalent mud weight of 2.14 sg. The test was done with 1.90 sg oil based 
mud at a drilled depth of 4135 m. 
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3.4.5 Cementing Reports 

3.4.5.1   30” Conductor 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Y. P. Gel 10"/10'[g/100cmq] Water loss [cc] pH / ES Cl- [g/l]

Spud Mud

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

Hansen J. - Millar R.

385

397

Halliburton Baroid

897,5 L

20,6 L

CaCl2

NF-6

18.08.2005 01:20 Batch

766,7

24

L

L

Econolite

NF-6

16

311,56

1,92

7

385

Conductor 

SKLINNA 6406/1-4

SKLINNA

18.08.2005

131030Conductor457385385 457

0,25

460n656,7

397,3

462

457

385

382,5

36 385 462

30 382,5 457

1,03 1,03

1,12 1,15

1,2

18.08.2005 01:20 Batch 10 35 24

20,6G10 32

G

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

18.08.2005

30" CSG Cement Job

SKLINNA 6406/1-4

SKLINNA

30 1

140 10

n n

y

y

n

Cementer

Sea water

7

1,03

8

Pumped Lead Slurry35 35 900 11

32 67 600 10 16000 Pumped Tail Slurry

31000

8 75 1450 25 7000 Displaced w/seawater

Hansen J. - Millar R.

CEMENTING JOB 
REPORT
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3.4.5.2 20” Casing 

 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Y. P. Gel 10"/10'[g/100cmq] Water loss [cc] pH / ES Cl- [g/l]

Spud Mud

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Econolite  Density [kg/l]

NF-6  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

145,7

39,4G

G

1,2

28.08.2005 03:00 Batch

1,03 1,03

1,53 1,55

385

382,5

26 385 1310

30 382,5 457

342,5

397,3

1310

457

2,8

594n

1299385385 1299 113320surface

surface casing

SKLINNA 6406/1-4

SKLINNA

28/28/2005

1,5

1,9

220

40

5161

105

L

L

28.08.2005 08:00 Batch

105 L

L

NF-6

Halliburton Baroid

j. Jaffray

382

382

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

j. Jaffray

17000 Displaced w/seawater60 450 3000 25

90 390 600 10 40000 Pumped Tail Slurry

220000 Pumped Lead Slurry300 300 900 11

Rig

Sea water

1,03

n y

y

y

n

140 10

28.08.2005

20" CSG Cement Job

SKLINNA 6406/1-4

SKLINNA

20 1

107 10

CEMENTING JOB 
REPORT
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3.4.5.3 13 3/8” Casing 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Y. P. Gel 10"/10'[g/100cmq] Water loss [cc] pH / ES Cl- [g/l]

WBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Halad 400 L  Density [kg/l]

NF-6  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

74

39,4G

G

1,5

21/10/2005 9,40 Batch

1,03 1,4

1,55 1,8

385

382,5

17 1/2 385 2315

20 382,5 1299

155,2

177,8

2315

1299

2,67

2115n

2315385385 2315 17213 3/8intermediate

surface casing

SKLINNA 6406/1-4

SKLINNA

22.10.2005

1,92 51

HR-4 L

2670

103

732

L

L

L

Batch

L

L

Halliburton Baroid

j. Jaffray

1800

1800

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

j. Jaffray

17000 Displaced with WBM

51000 Pumped Lead Slurry87 87 700 11

Rig

WBM

1,5

n y

y

y

n

140 10

22.10.2005

13 3/8" CSG Cement Job

SKLINNA 6406/1-4

SKLINNA

20 1

300 10

25300010215

CEMENTING JOB 
REPORT
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3.4.5.4 9 7/8” Casing 

 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Halad 499 LE+  Density [kg/l]

NF-6  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

Microsilica 3750 L

35G 35% SSA1

1.85

20/11/2005 Batch 60 50

1.55 1.55

2.05 2.05

4101

382.5

12 1/4 4101 4113

13 3/8 382.5 2304

76.04

77.25

4113

2304

3.13

2371n

410131003100 4101 170.49 7/8Intermediate

Shoe integrity

SKLINNA 6406/1-4

SKLINNA

20/11/2005

146

4113

n

85-37

75

768

843

1.92 36

HR-5L

1700

110

450

L

L

L

Halliburton Baroid

3100

Y. P. (Pa)

2457 20 6 7

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

144000 Displaced cement slurry with rig pumps180 345 1012 1.85

36000 Mixed and pumped cement slurry133 165 650 1.92

7 32 Tested cement line

19000 Pumped spacer25 25 600 1.78

36

31

124

180

1,85

1,78

1,92

Rig

OBM

144

1,03

n n

y

n

n

140 10

20/11/2005

20" CSG Cement Job

SKLINNA 6406/1-4

SKLINNA

20 1

588 10

CEMENTING JOB 
REPORT
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3.4.6 Cementing Summary 

3.4.6.1 30” Conductor Pipe 

Norcem Class G lead and tail design were used to cement the conductor in place. The lead was 
mixed with seawater at 1.56 sg and extended with Liquid Econolite. The tail was mixed with 
sea-water at 1.92 sg and calcium chloride was utilized to accelerate the thickening time of the 
slurry and improve the compressive strength development at these low temperatures. A 200% 
openhole excess was used. Seawater was used as spacer ahead. 
 

3.4.6.2 20” Surface Casing 

Norcem Class G lead and tail design were utilized to cement the surface casing in place. The lead 
was mixed with seawater at 1.50 sg and extended with Liquid Econolite. The tail was mixed with 
sea-water at 1.92 sg. The tail cement was placed for approximately the first 184 m of annulus 
(calculated gauge hole). A 100% openhole excess was pumped. Seawater was utilized as spacer. 
 

3.4.6.3 Tempary Plug Abandon 

The tail slurry design form the primary 20” casing job was utilized to temporary plug the well, the 
slurry was mixed with seawater at 1.92 sg. A rerun on TT was performed with the new 
temperature, see following table. 
 

3.4.6.4 13 3/8” Intermediate Casing 

Single Norcem Class G freshwater slurry at 1.92 sg was pumped to cement the intermediate 
casing in place. Additives to be used are HR-4L retarder to achieve the required thickening time 
and Halad-400L for rheology control. A 50% openhole excess was applied. A weighted 1.72 sg 
Tuned Spacer E+ was pumped ahead the cement. 
 

3.4.6.5 9 5/8” Production Casing 

The slurry design was Norcem Class G with pre blended silica flower and freshwater at 1.92-sg. 
Due to temperature related compressive strength retrogression concerns the slurry was prepared 
using silica blend cement. The main emphasis on this section was to design easily mixable and 
competent HPHT slurry. A 30% open-hole excess was applied. A weighted 1.87 sg Tuned Spacer 
E+ was pumped ahead the cement. 
 

3.4.6.6 Abandonment Plug n 1 and n 3 (Reservoir Plug) 

These plugs were set from TD (4622 m MD) and up to 80 m inside the 9 7/8” casing. Plugs 
length were ±200 m each and placed in three steps. Plug #1 was set on TD/ bottom and the next 
two on top of each other. 
The plugs were cemented with a 1.98 sg Norcem class G with silica flower. Due to 
temperature related compressive strength retrogression concerns the slurry was prepared 
using silica blend cement. The main emphasis on this section was to permanent plug the 
reservoir with a competent HPHT slurry. A weighted 1.94 sg Tuned Spacer E+ was pumped 
ahead the cement. 

 
3.4.6.7  Abandonment Plug n 4 

This plug was set above the 9 7/8” Casing cut. Plug length was 100 m. A Norcem Class G 1.95 
sg freshwater slurry is proposed using HR-4L retarder and CFR-8L dispersant for rheology control. 
A weighted 1.92 sg Tuned Spacer E+ was pumped ahead the cement slurry. 
 

3.4.6.8 Abandonment Plug n 5 

This plug was set across the 13 3/8” casing cut. Plug length was 250 m. A Norcem Class G 1.95 
sg seawater slurry is proposed. Calcium chloride may be required to accelerate the set. Tuned 
Spacer E+ is recommended at a density of 1.72 sg. 
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3.4.6.9 Abandonment Plug n 6 

This plug was set inside the 20” surface casing close up to mudline. Plug length was 50 m. It was 
placed on top of plug #5. Norcem Class G 1.95 sg seawater slurry with calcium chloride was 
pumped to accelerate the strength development. 
 
 

3.4.7 Mud Summary by Phase 

 
Mud summary for the  36” hole section  
 
A 17 1/2"x36” hole was drilled from the sea bed and down to 462 m.  The hole was swept with 
high viscosity mud and a wiper trip was made back to seabed. The hole was circulated clean and 
displaced to 1.2 sg high viscosity mud prior to pulling out for running 30” conductor. 
 
Seawater was used to drill the 36” hole, together with high viscosity sweeps to help clean the 
hole. 
 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the 36” hole prior to running the conductor.  
 
 
Mud summary for the 9 7/8” pilot hole and 26” hole section 
 
A 9 7/8” pilot hole with MWD in the BHA was drilled from the conductor shoe and down to 
1310 m to check for shallow gas. A flow check for 1 hour was made at section TD, no shallow 
gas was observed.  
 
The hole was displaced to 1.2 sg high viscosity mud prior to pulling out.   
Seawater was used to drill the 9 7/8” hole, together with high viscosity sweeps to help clean the 
hole. 
 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the hole prior to POOH.  
 
 
Mud summary for the 26” hole section  
  
A 26” hole with MWD in the BHA was drilled from the conductor shoe and down to 1310 m. A 
flow check was made at section TD, no shallow gas was observed.  
 
The hole was swept with high viscosity mud and displaced to 1.2 sg mud prior to a wiper trip 
back to 30” shoe. The hole was circulated clean and again displaced to 1.2 sg bentonite mud 
prior to pulling out for running 20” casing.   
 
Seawater was used to drill the 26” hole, together with high viscosity sweeps to help clean the 
hole. 
 
A pre-mixed bentonite spud mud was used for sweeps. Bentonite spud mud at 1.20 sg was used 
when displacing the 26” hole prior to running the 20” casing.  
 
 
Mud summary for the 17 1/2” hole section  
  
The 17 1/2” hole section was drilled to 13 3/8” casing depth at 2304 m. The well was 
temporarily abandoned at a depth of 1360 m when a problem with anchor winch No.2 (cracked 
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main bearing block) was observed. The BHA was pulled to surface and a cement plug was 
spotted across the open hole and 100 m up inside the shoe. The well was then displaced to sea 
water.  
The drilling was resumed and the same bit and BHA was RIH. The well displaced to 1.4 sg 
Performadrill mud. The cement was drilled out to a depth of 1360 m and on to hole section TD 
of 2315 m.  
 
The 17 1/2” hole section was drilled with the water based Performadrill mud which is a 
shale/clay inhibitive KCL type mud.  
 
During the drilling of the hole section the mud weight was raised from 1.37 sg (initially) to 1.5 
sg at TD. 
 
 
Mud summary for the 12 1/4” hole section  
 
The 12 1/4” hole was drilled using Autotrak assembly together with a PDC bit as it was 
necessary to come back to vertical and have the 9 7/8” shoe directly below the wellhead. The 
well was drilled to a depth of 4113 m (section TD) with a wiper trip performed at 2907 m. 
 
Once back on bottom at 3555 m the well was circulated BU prior to drilling ahead with 
max.40% gas observed. The mud weight was then steadily increased in stages to 1.75 sg while 
drilling to TD.  
This section was drilled with 1.7 sg Performadrill OBM and the mud weight was increased 
during the latter stages to 1.75 sg to ensure gas percentages were kept to a minimum and under 
control. 
 
 
Mud summary for the 8 3/8” hole section  
 
 An 8 3/8” hole was drilled to TD at 4596 m. During the drilling of the 8 3/8” hole “ballooning/ 
breathing” effects were experienced.  
 
The typical well behavior was:  
When the well was flow checked for 15 minutes static (as per HPHT procedures) it started to flow 
back. After a time the flow-back rate decreased and then the stopped. Other than the mud gain 
from “ballooning effects”, no other significant hole problems were encountered in the drilling of 
the 8 3/8” hole section. The planned TD for this section was to be 4622 m however owing to slow 
ROP and other geological factors; TD was revised to 4596 m which gave a sufficient rathole for 
the logging tools intending to be run. 
 
 
The mud used for the 8 3/8” hole section was the same Performadrill OBM. The mud weight 
when drilling out of the 9 7/8” casing shoe was 1.90 sg.  
 
 
 
 

 



 MUD SUMMARY REPORT 
 Well 6406/1-3 
 
 
 
 

Cake 
(API)

Cake 
(HTH

P)

YP 10S 10M 30M Corr 
Solid LGS NAP 

Base Water

17/08/05 0 1200 110 95

19/08/2005 1310 1400 73 27 21 2 3 4 2 1 9.7 0.3 0.7 1.5 62 240 11.3 1.96 84 75 48 37 23 6 5

21/08/2005 1310 1400 73 27 21 2 3 4 2 1 9.7 0.3 0.7 1.5 62 240 11.3 1.96 84 75 48 37 23 6 5

03/09/05 1354 20 1.4 74 25 23 3 4 5 2.5 1 10 0.7 0.4 1 52 200 11 1.5 11.1 0.802 85 73 48 36 23 5 4
16/10/05 2050 16 1.5 82 34 27 6 7 8 3.3 1 9.8 60 340 16 0.5 14.7 2.07 81 95 61 46 30 7 6
21/10/05 2315 17 1.5 97 42 32 6 7 8 3.7 1 9.9 60 340 37 15.7 15.7 4.13 80 116 74 56 37 8 6

Bit Size: 17 1/2" To Date: 22/10/05 Bottom of Interval: 2315 m
Hole Size: 17 1/2" From Date: 28/08/05 Top of Interval: 1310 m

Hole Size: 26" From Date: 21/08/05 Top of Interval: 452 m
Bit Size: 26" To Date: 28/08/05 Bottom of Interval: 1310 m

Bit Size: 9 7/8" To Date: 21/08/05 Bottom of Interval: 1310 m

Top of Interval: 385 m
Bottom of Interval: 457 m

Hole Size: 9 7/8" From Date: 18/08/05 Top of Interval: 452 m

Bit Size: 30"
Hole Size: 36" From Date: 15/08/05

To Date: 18/08/05

Reort Analyss

% by vol

Rheometer Dial Readings

600 300 200 100 6 3Pf 
(ml)

Mf 
(ml)

MBT 
(kg/m3) 

Eq

Sand 
(5by 
vol)

Cl 
(mg/)

Filtrate Analysis

Total 
Hardness 

(mg/l)
API HTHP

32nd in

Filtration

Temp 
(Deg C) pH Pm 

(ml)

Funn 
Visc 

(sec/qt)

Rheology  50 Deg C

PV 
(cp)

lbs/100ft2Date Depth 
(m)

FL Temp ( 
Deg C)

Density 
(sg)
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YP 10S 10M 30M Corr 
Solid LGS NAP Water NAP/

Water

25/10/05 2320 25 1.7 80 38 19 4 5 5 3.8 1 150 605 3.69 1 14 27 0.3 26 4.6 54 19 73/26 95 57 43 28 8 7
31/10/05 3235 28 1.7 68 39 11 6 7 8 3.9 2 150 615 1.85 0.5 14 26.5 0.1 25.9 4.7 53 20 72/27 89 50 39 28 8 7
05/11/05 3765 28 1.8 110 52 26 13 17 19 4.8 2 150 590 2.4 0.65 5.6 23 0.3 29.8 8.5 52 17 75/24 130 78 60 38 8 7
15/11/05 4113 20 1.85 87 69 21 13 17 19 4.2 2 150 330 2.22 0.6 5.6 22 30.9 5 51 17 75/25 159 90 63 38 8 6

25/11/05 4118 25 1.9 92 54 17 9 12 14 3.8 1 150 600 1.85 0.5 8 21 0.1 32.5 2.4 52.5 14 79/21 125 71 53 32 11 8
28/11/05 4335 18 1.89 136 53 22 12 15 17 3.8 1 150 690 0.74 0.2 10 21 0.1 33.1 4.3 52 14 79/21 128 75 56 35 12 10
30/11/05 4490 21 1.89 121 53 19 9 10 13 3.6 1 150 671 0.74 0.2 10 20 0.1 32.7 3.1 53.5 13 80/19 125 72 54 34 9 8
03/12/05 4596 21 1.89 105 54 17 10 12 14 3.4 1 150 610 0.74 0.2 10 19 0.2 33.2 3.9 53 13 80/19 125 71 54 34 9 8

Top of Interval: 4113 m

Cake 
32nd 

in

Elec 
Stab

Fluid 
Alk

Fluid 
Ca

Exc 
LimeDate Depth 

(m) 200

Bit Size: 8 3/8" To Date: 04/12/05 Bottom of interval: 4596

Funn 
Visc 

(sec/qt)

Rheology  50 Deg C

Hole Size: 8 3/8" From Date: 22/11/05

Sand 
%vol

Fluid 
Cl

Top of Interval: 2315 m

FL Temp 
( Deg C)

Density 
(sg)

Reort Analyss Rheometer Dial Readings

PV 
(cp)

lbs/100ft2

HTHP Temp 
(Deg C) 300600 100

% by vol

Bit Size: 12 1/4" To Date: 22/11/05 Bottom of interval: 4113

6 3

Hole Size: 12 1/4" From Date: 22/10/05
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3.4.8 Deviation Summary 

Deviation Summary 
Well 6406/1-4 

Note: Datum (0 depth) is 22 m above MSL (water depth = 381 m) 

TMD 
(m)

Angle 
(deg)

Azimuth 
(deg)

CTM 
(Calc/Misr
unn/Tie-in)

TVD (m) N/-S (m) E/-W 
(m)

Section 
(m)

DLS 
(deg/30m)

BUR 
(deg/30m)

Type

0.00 0.000 0.00 NYN 0.00 0.00 0.00 0.00 0.00 0.00 MWD
484.20 1.320 198.98 YNN 484.16 -5.27 -1.81 -5.27 0.08 0.08 MWD
513.30 1.940 175.84 YNN 513.25 -6.08 -1.89 -6.08 0.92 0.64 MWD
599.90 1.590 166.85 YNN 599.80 -8.71 -1.51 -8.71 0.15 -0.12 MWD
658.10 1.410 166.04 YNN 657.98 -10.20 -1.15 -10.20 0.09 -0.09 MWD
716.30 1.350 244.37 YNN 716.17 -11.19 -1.60 -11.19 0.90 -0.03 MWD
774.20 1.180 196.00 YNN 774.06 -12.06 -2.38 -12.06 0.54 -0.09 MWD
803.20 1.110 131.52 YNN 803.05 -12.53 -2.25 -12.53 1,27 -0.07 MWD
832.30 1.260 166.02 YNN 832.15 -13.03 -1.96 -13.03 0.74 0.15 MWD
861.80 1.180 115.36 YNN 861.64 -13.47 -1.61 -13.47 1,6 -0.08 MWD
918.40 1.030 113.70 YNN 918.23 -13.92 -0.61 -13.92 0.08 -0.08 MWD

1,006.10 0.970 107.99 YNN 1,005.92 -14.47 0.81 -14.47 0.04 -0.02 MWD
1,035.00 0.970 103.42 YNN 1,034.82 -14.60 1,28 -14.60 0.08 0.00 MWD
1,064.10 1.090 105.81 YNN 1,063.91 -14.74 1,79 -14.74 0.13 0.12 MWD
1,093.20 1.000 118.72 YNN 1,093.01 -14.93 2,28 -14.93 0.26 -0.09 MWD
1,121.90 0.880 111.55 YNN 1,121.70 -15.13 2,7 -15.13 0.18 -0.13 MWD
1,151.00 0.860 108.30 YNN 1,150.80 -15.29 3,1 -15.29 0.05 -0.02 MWD
1,179.00 0.820 106.20 YNN 1,178.80 -15.41 3,51 -15.41 0.05 -0.04 MWD
1,237.80 0.680 92.30 Y NN 1,237.59 -15.54 4,26 -15.54 0.12 -0.07 MWD
1,266.40 0.670 93.79 Y NN 1,266.19 -15.56 4,6 -15.56 0.02 -0.01 MWD
1,295.60 0.550 80.80 Y NN 1,295.39 -15.55 4,91 -15.55 0.19 -0.12 MWD
1,302.90 0.500 91.31 Y NN 1,302.69 -15.54 4,98 -15.54 0.45 -0.21 MWD
1,360.60 1.420 139.31 YNN 1,360.38 -16.09 5,69 -16.09 0.60 0.48 MWD
1,389.10 1.410 140.16 YNN 1,388.87 -16.63 6,15 -16.63 0.02 -0.01 MWD
1,420.30 1.500 138.75 YNN 1,420.06 -17.23 6,66 -17.23 0.09 0.09 MWD
1,447.00 1.550 139.09 YNN 1,446.75 -17.76 7,13 -17.76 0.06 0.06 MWD
1,475.40 1.510 140.10 YNN 1,475.14 -18.34 7,62 -18.34 0.05 -0.04 MWD
1,505.50 1.480 139.38 YNN 1,505.23 -18.94 8,13 -18.94 0.04 -0.03 MWD
1,533.20 1.480 139.18 YNN 1,532.92 -19.48 8,6 -19.48 0.01 0.00 MWD
1,561.80 1.550 138.21 YNN 1,561.51 -20.05 9,9 -20.05 0.08 0.07 MWD
1,591.40 1.470 138.38 YNN 1,591.10 -20.63 9,61 -20.63 0.08 -0.08 MWD
1,619.90 1.510 137.98 YNN 1,619.59 -21.18 10,11 -21.18 0.04 0.04 MWD
1,648.50 1.600 139.13 YNN 1,648.18 -21.77 10,62 -21.77 0.10 0.09 MWD
1,678.10 1.690 139.86 YNN 1,677.77 -22.41 11,17 -22.41 0.09 0.09 MWD
1,708.00 1.790 143.08 YNN 1,707.65 -23.12 11,74 -23.12 0.14 0.10 MWD
1,737.50 1.820 141.43 YNN 1,737.14 -23.86 12,31 -23.86 0.06 0.03 MWD
1,766.20 1.890 143.94 YNN 1,765.82 -24.60 12,87 -24.60 0.11 0.07 MWD
1,795.00 1.950 142.84 YNN 1,794.61 -25.37 13.45 -25.37 0.07 0.06 MWD
1,824.80 1.990 142.58 YNN 1,824.39 -26.19 14,7 -26.19 0.04 0.04 MWD
1,851.60 2.080 143.25 YNN 1,851.17 -26.94 14.64 -26.94 0.10 0.10 MWD
1,880.70 2.070 142.74 YNN 1,880.25 -27.79 15.27 -27.79 0.02 -0.01 MWD
1,909.50 2.140 143.46 YNN 1,909.04 -28.63 15.91 -28.63 0.08 0.07 MWD
1,939.60 2.240 143.93 YNN 1,939.11 -29.56 16.59 -29.56 0.10 0.10 MWD
1,968.70 2.330 142.35 YNN 1,968.19 -30.49 17.29 -30.49 0.11 0.09 MWD
1,999.00 2.490 142.86 YNN 1,998.46 -31.50 18,6 -31.50 0.16 0.16 MWD
2,027.10 2.550 142.86 YNN 2,026.54 -32.48 18.81 -32.48 0.06 0.06 MWD
2,056.30 2.640 143.10 YNN 2,055.71 -33.54 19.60 -33.54 0.09 0.09 MWD
2,085.00 2.650 144.07 YNN 2,084.38 -34.61 20.39 -34.61 0.05 0.01 MWD
2,115.00 2.670 144.24 YNN 2,114.34 -35.73 21.20 -35.73 0.02 0.02 MWD
2,142.70 2.650 143.52 YNN 2,142.01 -36.77 21.96 -36.77 0.04 -0.02 MWD
2,170.80 2.580 144.78 YNN 2,170.08 -37.81 22.71 -37.81 0.10 -0.07 MWD
2,200.10 2.460 145.45 YNN 2,199.36 -38.87 23.45 -38.87 0.13 -0.12 MWD
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TMD 
(m)

Angle 
(deg)

Azimuth 
(deg)

CTM 
(Calc/Misr
unn/Tie-in)

TVD (m) N/-S (m) E/-W 
(m)

Section 
(m)

DLS 
(deg/30m)

BUR 
(deg/30m)

Type

2,230.00 2.340 148.34 YNN 2,229.23 -39.92 24.13 -39.92 0.17 -0.12 MWD
2,258.00 2.210 151.26 YNN 2,257.21 -40.88 24.69 -40.88 0.19 -0.14 MWD
2,288.20 2.190 152.81 YNN 2,287.39 -41.90 25.24 -41.90 0.06 -0.02 MWD
2,306.90 2.260 152.71 YNN 2,306.07 -42.55 25.57 -42.55 0.11 0.11 MWD
2,313.00 2.020 145.90 YNN 2,312.17 -42.74 25.68 -42.74 1,72 -1.18 MWD
2,340.00 2.990 128.81 YNN 2,339.14 -43.58 26.50 -43.58 1,35 1,8 MWD
2,371.00 3.130 101.99 YNN 2,370.10 -44.26 27.96 -44.26 1,38 0.14 MWD
2,400.00 3.040 83.97 YNN 2,399.06 -44.34 29.50 -44.34 1.00 -0.09 MWD
2,429.00 3.020 58.71 YNN 2,428.02 -43.87 30.91 -43.87 1,37 -0.02 MWD
2,459.00 2.360 25.84 YNN 2,457.99 -42.90 31.86 -42.90 1,65 -0.66 MWD
2,488.00 2.330 355.93 YNN 2,486.96 -41.77 32.08 -41.77 1,25 -0.03 MWD
2,515.00 1.970 338.20 YNN 2,513.94 -40.80 31.87 -40.80 0.84 -0.40 MWD
2,546.00 2.030 326.96 YNN 2,544.93 -39.84 31.37 -39.84 0.38 0.06 MWD
2,574.00 2.010 326.21 YNN 2,572.91 -39.02 30.82 -39.02 0.04 -0.02 MWD
2,603.00 1.960 323.97 YNN 2,601.89 -38.19 30.25 -38.19 0.10 -0.05 MWD
2,631.00 2.010 326.94 YNN 2,629.87 -37.39 29.70 -37.39 0.12 0.05 MWD
2,661.00 1.990 324.72 YNN 2,659.86 -36.53 29,11 -36.53 0.08 -0.02 MWD
2,690.50 2.020 324.17 YNN 2,689.34 -35.69 28.51 -35.69 0.04 0.03 MWD
2,719.60 2.040 321.42 YNN 2,718.42 -34.87 27.89 -34.87 0.10 0.02 MWD
2,747.30 2.000 322.71 YNN 2,746.10 -34.10 27.29 -34.10 0.07 -0.04 MWD
2,778.10 2.030 326.03 YNN 2,776.88 -33.22 26.66 -33.22 0.12 0.03 MWD
2,807.30 2.040 330.30 YNN 2,806.06 -32.34 26,11 -32.34 0.16 0.01 MWD
2,836.40 2.000 326.88 YNN 2,835.15 -31.46 25.58 -31.46 0.13 -0.04 MWD
2,865.00 1.930 333.56 YNN 2,863.73 -30.61 25,9 -30.61 0.25 -0.07 MWD
2,894.40 2.050 330.95 YNN 2,893.11 -29.71 24.62 -29.71 0.15 0.12 MWD
2,922.60 2.490 333.91 YNN 2,921.29 -28.72 24,1 -28.72 0.48 0.47 MWD
2,951.00 2.500 329.97 YNN 2,949.66 -27.63 23.52 -27.63 0.18 0.01 MWD
2,980.10 2.490 322.15 YNN 2,978.74 -26.58 22.81 -26.58 0.35 -0.01 MWD
2,997.20 2.440 314.71 YNN 2,995.82 -26.03 22.33 -26.03 0.57 -0.09 MWD
3,037.20 2.530 311.27 YNN 3,035.78 -24.85 21,6 -24.85 0.13 0.07 MWD
3,067.20 2.510 307.48 YNN 3,065.75 -24.01 20,3 -24.01 0.17 -0.02 MWD
3,095.70 2.500 311.57 YNN 3,094.23 -23.22 19,8 -23.22 0.19 -0.01 MWD
3,125.20 2.570 321.19 YNN 3,123.70 -22.28 18.18 -22.28 0.44 0.07 MWD
3,153.70 2.570 321.80 YNN 3,152.17 -21.28 17.39 -21.28 0.03 0.00 MWD
3,183.80 2.550 326.75 YNN 3,182.24 -20.19 16.60 -20.19 0.22 -0.02 MWD
3,212.50 2.480 330.68 YNN 3,210.91 -19.11 15.95 -19.11 0.19 -0.07 MWD
3,241.40 2.460 343.26 YNN 3,239.78 -17.97 15.47 -17.97 0.56 -0.02 MWD
3,269.40 2.530 335.95 YNN 3,267.76 -16.83 15,1 -16.83 0.35 0.08 MWD
3,298.50 2.710 334.39 YNN 3,296.83 -15.63 14.48 -15.63 0.20 0.19 MWD
3,327.70 2.810 332.98 YNN 3,325.99 -14.37 13.86 -14.37 0.12 0.10 MWD
3,358.00 2.760 341.25 YNN 3,356.26 -13.01 13.29 -13.01 0.40 -0.05 MWD
3,386.50 2.660 350.35 YNN 3,384.73 -11.71 12,95 -11.71 0.46 -0.11 MWD
3,416.00 2.380 359.84 YNN 3,414.20 -10.42 12,84 -10.42 0.51 -0.28 MWD
3,444.40 2.430 30011 YNN 3,442.57 -9.23 12,88 -9.23 0.18 0.05 MWD
3,473.50 2.780 350.86 YNN 3,471.64 -7.92 12,81 -7.92 0.70 0.36 MWD
3,501.30 3.030 356.77 YNN 3,499.41 -6.52 12,66 -6.52 0.42 0.27 MWD
3,530.60 2.510 357.84 YNN 3,528.67 -5.11 12,59 -5.11 0.54 -0.53 MWD
3,586.90 2.700 313.24 YNN 3,584.92 -2.97 11,58 -2.97 1,06 0.10 MWD
3,617.00 2.700 294.63 YNN 3,614.99 -2.19 10,42 -2.19 0.87 0.00 MWD
3,644.90 2.700 299.60 YNN 3,642.86 -1.59 9,25 -1.59 0.25 0.00 MWD
3,674.70 2.690 308.54 YNN 3,672.62 -0.81 8,9 -0.81 0.42 -0.01 MWD
3,705.50 1.640 309.45 YNN 3,703.40 -0.08 7,9 -0.08 2,1 -1.02 MWD  
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TMD 
(m)

Angle 
(deg)

Azimuth 
(deg)

CTM 
(Calc/Misr
unn/Tie-in)

TVD (m) N/-S (m) E/-W 
(m)

Section 
(m)

DLS 
(deg/30m)

BUR 
(deg/30m)

Type

3,734.20 1.620 306.39 YNN 3,732.09 0.43 6,54 0.43 0.09 -0.02 MWD
3,763.50 1.660 301.79 YNN 3,761.38 0.90 5,85 0.90 0.14 0.04 MWD
3,790.40 1.570 297.37 YNN 3,788.27 1,27 5,19 1,27 0.17 -0.10 MWD
3,821.30 1.670 294.98 YNN 3,819.15 1,65 4,4 1,65 0.12 0.10 MWD
3,849.90 1.600 290.62 YNN 3,847.74 1,97 3,65 1,97 0.15 -0.07 MWD
3,878.00 1.840 301.07 YNN 3,875.83 2,34 2,9 2,34 0.42 0.26 MWD
3,909.10 1.750 322.86 YNN 3,906.92 2,98 2,18 2,98 0.66 -0.09 MWD
3,937.20 1.770 321.68 YNN 3,935.00 3,66 1,66 3,66 0.04 0.02 MWD
3,966.00 1.780 317.47 YNN 3,963.79 4,34 1,8 4,34 0.14 0.01 MWD
3,995.30 1.850 312.31 YNN 3,993.07 4,99 0.42 4,99 0.18 0.07 MWD
4,022.60 1.800 309.17 YNN 4,020.36 5,56 -0.24 5,56 0.12 -0.05 MWD
4,051.40 0.610 309.53 YNN 4,049.15 5,94 -0.71 5,94 1,24 -1.24 MWD
4,081.33 0.020 320.36 YNN 4,079.08 6,05 -0.83 6,05 0.59 -0.59 MWD
4,098.40 0.050 164.21 YNN 4,096.15 6,04 -0.83 6,04 0.12 0.05 MWD
4,123.60 0.200 182.41 YNN 4,121.35 5,99 -0.83 5,99 0.18 0.18 MWD
4,153.30 0.320 166.02 YNN 4,151.05 5,86 -0.81 5,86 0.14 0.12 MWD
4,183.30 0.550 187.95 YNN 4,181.05 5,63 -0.81 5,63 0.28 0.23 MWD
4,212.30 0.650 218.21 YNN 4,210.05 5,37 -0.93 5,37 0.34 0.10 MWD
4,241.30 0.870 231.10 YNN 4,239.05 5,1 -1.21 5,1 0.29 0.23 MWD
4,269.80 0.870 232.33 YNN 4,267.54 4,83 -1.55 4,83 0.02 0.00 MWD
4,299.20 1.010 234.95 YNN 4,296.94 4,55 -1.94 4,55 0.15 0.14 MWD
4,328.20 1.120 233.73 YNN 4,325.94 4,23 -2.37 4,23 0.12 0.11 MWD
4,356.50 1.100 240.42 YNN 4,354.23 3,93 -2.83 3,93 0.14 -0.02 MWD
4,385.30 1.280 248.72 YNN 4,383.02 3,68 -3.37 3,68 0.26 0.19 MWD
4,415.00 1.430 251.07 YNN 4,412.72 3,44 -4.03 3,44 0.16 0.15 MWD
4,444.00 1.510 256.89 YNN 4,441.71 3,24 -4.75 3,24 0.18 0.08 MWD
4,473.30 1.630 256.88 YNN 4,470.99 3,05 -5.53 3,05 0.12 0.12 MWD
4,502.40 2.020 264.09 YNN 4,500.08 2,91 -6.44 2,91 0.47 0.40 MWD
4,533.50 2.400 265.26 YNN 4,531.16 2,8 -7.64 2,8 0.37 0.37 MWD
4,560.00 2.920 265.89 YNN 4,557.63 2,7 -8.86 2,7 0.59 0.59 MWD
4,588.30 3.040 267.43 YNN 4,585.89 2,62 -10.33 2,62 0.15 0.13 MWD  
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3.5 Plug and Abandonment 
Found below: 
- P&A Program used for well 6406/1-4 
- Listing of the actual P&A of the well  
- Sketch of actual P&A  
 

3.5.1 P&A Program used for the well 

3.5.1.1 Objectives 

 
The plugging and abandonment program has the following objectives: 
 
1)  Isolate the permeable zones with cement plugs to permanently prevent the flow of gas or 

other formation fluids. 
 
2)  Isolate the casing annuli; 30” x 20” x 13 3/8” x 9 7/8”. Then remove casings a minimum of  

5 m below the mud line. 
 
3)  To ensure that there will be no obstructions of any kind remaining on the seabed at the 

location site which may cause damage or impediment to fishing, shipping or other activities. 
 
 
 
 
 
3.5.1.2 Design Criteria 

 
Safety: Procedures will be applied to insure the safety of the installation and personnel onboard 
during the abandonment operation. 
 
Environment: The well will be plugged to insure that no contamination to the environment occurs 
during plugging or in the future. 
 
Regulatory Requirements: All requirements outlined by the PSA will be implemented as a 
minimum requirement for permanent plugging. 

 
 
3.5.1.3 Casing Design 

 
Casing Weight # Drift ID   Capacity l/m Shoe Depth MRDT 
30” 310 28” 407.8 457 m 
20” 133 18.538” 177.8 1299 m 
13 3/8” 72 12.347” 77.24 2304 m 
9 7/8” 62.8 8.625” 45.73 4101 m 

 
             
3.5.1.4 Safety 

 
Care is to be taken when handling and laying down casing, especially wellhead and 30” conductor. 
 
Pre-job Safety Meetings to be conducted as required, during these operations. 
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3.5.1.5 Regulatory Requirements 

 
1. The wellhead installation must be removed to at least 5 m below the seabed. 

 
2. Two barriers are required. A cement plug must be placed in the production and intermediate 

casing/ liner.  
 

3. A minimum 100 meter cement plug must be set across permeable or potential flowing zones 
such tat the top of the plug is at least 50 m above the top of the zone.  
 

4. A minimum 200 m cement plug must be set in the top part of the well such that the top of the 
plug is not more than 50 m below the seabed. 
 

5. Cement plugs acting as barriers between the open hole and annulus require to be tagged with 10 
ton set-down weight and to be pressure tested to 70 bar above the measured formation strength 
at the casing shoe between the open hole and annulus in question (for a superficial plug is 
required to be tagged with 10 ton set down and to be pressure tested 35 bar above the measured 
formation strength at the casing shoe). 
 

6. The ROV will do a final seabed survey to check for any debris at well location. 
 

 
3.5.1.6 Plugging Program 

 
1. Plug # 1 will be a cement plug isolating the interval 4596-4000 m. The plug will be set in 

multiple stages as a continuous cement plug. The plug will be tagged and pressure tested. The 9 
5/8” casing will then be cut at 900 m.  

 
2. Plug # 2 will be a balanced cement plug set from 950 m to 750 m. The plug will be tagged and 

pressure tested. The 13 3/8” casing will then be cut at 600 m.  
 

3. Plug # 3 will be a balanced cement plug set from 650 m to 430 m. The plug will be tagged and 
pressure tested. The BOP-stack will then be pulled. The 30” conductor together with the 20” 
casing will be cut at 391 m (6 m below seabed).  A seabed survey will be conducted at the 
conclusion of the well operations. 

 
 

3.5.1.7 Actual Plugging and Abandonment of well 6406/1-4 

 
 
Well 6406/1-4 was permanently plugged and abandoned as follows: 

 
 

1. Plug # 1: Cement from 4596 m up to 4035 m. The 9 7/8” casing was cut at 900 m and retrieved. Set 
EZSV plug at 895. 

 
2. Plug # 2: Cement from 890 m up to 790 m. The 13 3/8” casing was cut at 600 m and retrieved. 

 
3. Plug # 3: Cement from 730 m up to 425 m. Retrived BOP on riser. The 20” and 30” casing strings 

were cut at 391 m (6 m below seabed) and retrieved. 
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3.5.1.8 Plug n.1 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Halad 400 L  Density [kg/l]

Halad 300 L  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

95

Microsilica 1240 L

8.9G 35% SSA1

1.89

10/12/2005  13:07:00 AM 15

1.7 1.83

2.06 2.14

4113

380

8 3/8 4113 4594

9 7/8 380 4101

35.54

70.4

4594

4101

3.13

2371n

1 34420 4596 4420 4596

3A01N212

P&A

SKLINNA 6406/1-4

SKLINNA

12/10/2005

150

4596

y

80-14

72

875

947

1.98 6.5

SCR 500 L

94

185

665

L

L

L

Halliburton Baroid

4420

Y. P. (Pa)

1949 8.14 4 6

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

44800 Displaced cement slurry with rig pumps38 86 1300 1.9

6500 Mixed and pumped cement slurry15 48 600 1.98

25 33 1000 100 8000 Pumped spacer

Tested cement lines8 8 140

36

1.9

1.94

1.98

Rig

OBM

44.8

1.9

140 10

DP 5.5 3957 10.67

DP 5 318 9.08

Tubing 3.5 321 3.86 4596

4275

3957

12/10/2005

P&A

SKLINNA 6406/1-4

SKLINNA

8.375 1

3A01N212

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Halad 400 L  Density [kg/l]

Halad 300 L  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

95

Microsilica 1380 L

10.4G 35% SSA1

1.89

10/12/2005  13:07:00 AM 16

1.7 1.83

2.06 2.14

4113

380

8 3/8 4113 4594

9 7/8 380 4101

35.54

70.4

4594

4101

3.13

2371n

2 34220 4420 4220 4420

3A01N212

P&A

SKLINNA 6406/1-4

SKLINNA

12/10/2005

150

4596

y

80-14

72

875

947

1.98 7.3

SCR 500 L

102

205

740

L

L

L

Halliburton Baroid

4220

Y. P. (Pa)

1949 8.14 4 6

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

42500

7300

Displaced cement slurry with rig pumps35 67 1300 165

16 32 550 60

8000 Pumped spacer

Mixed and pumped cement slurry

16 16 800 80

35

1.9

1.94

1.98

Rig

OBM

42.5

1.9

140 10

DP 5.5 3581 10.67

DP 5 318 9.08

Tubing 3.5 321 3.86 4220

3899

3581

12/10/2005

P&A

SKLINNA 6406/1-4

SKLINNA

8.375 1

3A01N212

CEMENTING JOB 
REPORT

 
 

 Eni Norge A/S Final Well Report for well 6406/1-4     129 



 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

Halad 400 L  Density [kg/l]

Halad 300 L  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

Y. P. (Pa)

1949 8.14 4 6

4035

Halliburton Baroid

L

L

L

SCR 500 L

122

240

445

8.41.98

947

80-14

72

875

150

4596

y

3A01N212

P&A

SKLINNA 6406/1-4

SKLINNA

12/10/2005

4035 4220 4035 4220 3 3

3.13

2371n35.54

70.4

4594

4101

4113

380

8 3/8 4113 4594

9 7/8 380 4101

1.7 1.83

2.06 2.14

1.89

10/12/2005  13:07:00 AM 19 12G 35% SSA1

95

Microsilica 1580 L

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

12/10/2005

P&A

SKLINNA 6406/1-4

SKLINNA

8.375 1

3A01N212

4020

3699

3381

Tubing 3.5 321 3.86

DP 5 318 9.08

DP 5.5 3381 10.67

140 10

Rig

OBM

40.3

1.9

38

1.9

1.94

1.98

10 10 950 100

19 29 450 50

8000 Pumped spacer

38 67 1300 170

Mixed and pumped cement slurry8400

Displaced cement slurry with rig pumps40300

CEMENTING JOB 
REPORT
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3.5.1.9 Plug n.2 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

HR 4 -L  Density [kg/l]

Musol E  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

95

SEM 8 132 L

11G neat

1.89

10/12/2005  13:07:00 AM 25

1.7 1.83

2.06 2.14

38013 3/8 380 2304 77.252304

3.13

2371

790 890 790 890

3A01N212

P&A

SKLINNA 6406/1-4

SKLINNA

12/19/2005

150

4596

y

80-14

72

875

947

1.95 7.7

NF - 6

106

264

49

L

L

L

Halliburton Baroid

790

Y. P. (Pa)

1949 8.14 4 6

CEMENTING JOB 
REPORT
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 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

7950

7700

Displaced cement slurry with rig pumps15 46 600 50

15 31 600 50

8000 Pumped spacer

Mixed and pumped cement slurry

16 16 800 100

15

1.87

1.94

1.95

halliburton

OBM

7.95

1.87

140 10

DP 5.5 569 10.67

Tubing 3.5 321 3.86 890

569

12/19/2005

P&A

SKLINNA 6406/1-4

SKLINNA

13.375 1

3A01N212

CEMENTING JOB 
REPORT
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3.5.1.10 Plug n.3 

 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04A  Cost center

 Operation Purpose:

Operation Measured Depth Vertical Depth Casing Type Ø Weight Stage

Type Top [m] Bottom [m] Top [m] Bottom [m]  [in] lb/ft  [N°]

 Cementing

 Plug  N°  Of:

 Squeeze  N°

Well Ø Measured Depth Vertical depth Capacity From log  KOP [m]

Situation [in] Top [m] Bottom [m] Top [m] Bottom [m] [lt/m] [y/n]  Max. Inclination [°]

 Open Hole at m

 Last Casing  D.O.P. [m]

Perforation Gradient [Kg/cm2/10m] Below shoe Bottom hole Pressure [kg/cm2]  B.H.S.T. [°C]

Top [m] Bottom[m]  Pore Gradient  Fracture at bottom at m

 Fracture Gradient  Hydrostatic increase w/slurry  From log [y/n]

 Abnormal [kg/cm2/10m] at m:  Annular Fracture Margin  After [hr]

 Abnormal [kg/cm2/10m] at m:  Margin during W.O.C.  B.H.C.T. [°C]

Mud Type Density [kg/l] Visc.[sec] PV [cP] Gel 10"/10'[Pa] Water loss [cc] pH / ES Cl- [g/l]

OBM

Fluid Type 600 300 200 100 6 3 Density [kg/l] Vol.[m3] h annulus [m] Cont. Time [min]

 Lead

 Tail

 Lead Slurry  Mixing water Cl- [g/l]

 Tail Slurry  Water Temperature [°C]

1st Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. %  Dry blended Type

HR 4 -L  Density [kg/l]

Musol E  Quantity [ton]

 Ratio

2nd Slurry Preparation Duration Pumping time w/c Cement Quantity

Mixing Date & hour Method [min] [min] at [°C] ratio Type [t]

 Additives  Quantity u.m. %  Additives  Quantity u.m. % Dry blended Type

 Density [kg/l]

 Quantity [ton]

 Ratio

 Cementing Company  Operation Ticket N°

 Operation Results  Plug tested with  [t] Record ( y / n )

 Theoretical TOC [m]  Plug milled at [m]  Volume  Pression

 Actual TOC [m]  Plug removed [y / n]  Flow rate  Density

Remarks  Supervisor

 Superintendent

Y. P. (Pa)

1949 8.14 4 6

425

Halliburton Baroid

350 L

30,g L

CaCl2

NF - 6

12/21/2005 3:08 16

L

L

L

NF - 6

330

600

85

8.9

32.21.93

1.92

947

80-14

72

875

150

4596

y

3A01N212

P&A

SKLINNA 6406/1-4

SKLINNA

12/20/2005

425 730 425 730

3.13

2371

77.25230438013 3/8 380 2304

1.7 1.83

2.06 2.14

1.5

20/12/2005  23:12:00 AM 50 41

11G neat

G Silica

95

SEM 8 300 L

CEMENTING JOB 
REPORT

 

 Eni Norge A/S Final Well Report for well 6406/1-4     134 



 WELL NAME

 FIELD NAME

 DATE: 3.DRL.FO.04B  Cost center

 Operation type  Ø [in] Stage / No.:

SQUEEZE / PLUG

Type Ø Length [m] Cap.[ l/m] Bottom [m] Cement retainer Manufacturer Model / Type Ø Depth

Squeeze packer [inch] [m]

Injectivity Test with: Pump Rate Testing Pr. Tot. Vol. Final Sqz Pr. Returns Vol

[l/min] [kg/cm2] pumped [l] [kg/cm2] [l]

Test [kg/cm2] [mins]

 Stinger Pressure test

 Annular pressure

CEMENTATION

Operation (y/n) [kg/cm2] [mins]

 Casing Reciprocation Bump Plug  Casing testing pressure

 Casing Rotation Valve holding  Annulus pressurization

 Inner string

GENERAL DATA

Slurry Displacement To Surface Losses [m3]

 With pumps Density pH Dumped  During csg run

 Fluid type:  [kg/l] [m3]  Circulation

 Volume [m3] Mud  Mix/Pump Slurry

 Density: [kg/l] Spacer  Displacement

 Duration: [mins] Slurry  Opening DV

 Final pressure: [kg/cm2]  Circ. through DV

 Total

Circulation / Displacement / Squeeze

Time [mins.] Flow Rate Pressure Total Volume Operation Description Final Press. Returns

Partial Progr. [l/min] [kg/cm2] [l]  [kg/cm2] Vol. [l]

Supervisor Superintendent

12/20/2005

P&A

SKLINNA 6406/1-4

SKLINNA

13.375 1

3A01N212

890

569

Tubing 3.5 321 3.86

DP 5.5 569 10.67

140 10

halliburton

OBM

3.5

1.5

6

1.5

1.72

1.93

12 12 1000 90

50 62 600 17

10000 Pumped spacer

Mixed and pumped cement slurry

10 72 600 85

32200

18 90 1000 90 10000

Displaced cement slurry with rig pumps7950

16 106 600 20 8900 Mixed and pumped cement slurry

8 114 700 40 300 Displaced cement slurry with halliburton pump

Pumped spacer

CEMENTING JOB 
REPORT
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3.5.1.11 P & A Sketch 

 

Seabed at 385 m

Cut 9 7/8" at  900 m 

Cut 30"conductor & 18 3/4" wellhead housing 6 m 
                                below seabed.  

Permanent  Abandonment

 30 " shoe at 457 m

20 ” shoe at 1299 m 

9 7/8” casing shoe at 4101  m

  Cement plug  from  4596 m to 4035 m 

 Cement plug  from 730 m to 425 m 

Cement plug  from  890 m to 790 m 

Cut 13 3/8" at  600  m 

12 1/4” hole

8 3/8” hole

13 3/8 ” shoe at 2304 m 

Well 6406/1-4  

Water depth = 363 m

RT - MSL = 22m
Rotary Table

17 1/2” hole

26” hole

 TD at 4596 m
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3.6 Logistics 
 

3.6.1 Offices 

The drilling operations office was located at Eni Norge offices, Forus. The main logistics 
coordinator was placed at Vestbase in Kristiansund while a local logistics coordinator was placed 
at the Aker Base, Tananger. The main logistics coordinator at Vestbase used the local coordinator 
at the Aker Base to handle shipments of equipment sent from Stavanger to the rig/Vestbase.  
 

3.6.2 Base 

The operating base for the rig during the drilling of well 6406/1-4 was Vestbase in Kristiansund. In 
Stavanger the Aker Base in Tananger was used for shipments of equipment sent from Stavanger to 
the rig/Vestbase.  
 

3.6.3 Helicopter 

The helicopter services were contracted from CHC Helicopter Service. The helicopter base was at 
Kvernberget Airport at Kristiansund. 
 

3.6.4 Boats 

Eni Norge had one supply vessel and one stand-by vessel on permanent hire for the duration of the 
operations on well 6406/1-4. 
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3.7 Safety and Enviroment  

3.7.1 Summary  

The amount of incidents and serious near-misses has been quite high for the 6406/1-4 activity: 
 
° 1 LTA occurred (fall incident resulting in broken pelvis) 
° The anchor winch damage incident resulted in a 42 day long delay of the operations while the 

winch was repaired in Kristiansund 
° Several actual and potential dropped objects; some with  high potential for serious personnel 

injuries 
° 2 small environmental spills to sea, and 3 spillages onboard  
 
The main challenge has been related to the rig owner’s lack of systematic follow up of HSE issues. 
DODI’s slim onshore organisation has been fully occupied with the close out of actions from the 
acceptance testing programme and outstanding issues from the anchor incident in 2004. DODI did 
not have the capacity at the start up of the operations to establish long-term improvements such as 
increasing the knowledge of the rig’s technical systems and equipment, and to further develop and 
improve their management systems.  
 
However, the HSE standard of the rig and the rig owner has improved over the last few months. 
Several improvements have been implemented. DODI seems to have increased their commitment 
to developing and maintaining a high HSE level on Ocean Vanguard. Due to extensive repairs in 
April and October, and a close follow-up and verification of the acceptance testing programme by 
the Joint Operators Group and Eni Norge, the technical standard of the rig has also improved. 
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3.7.2 Incidents Description 

Incidents Results  Comments 
LTA  1 Roustabout injured during unloading operation on 

main deck (fractured pelvis) 
First Aid Cases 5  – Bruised arm (from safety sling) 

– Bruised heel (walking down stairs) 
– Bruised finger (finger pinched when securing 

collar) 
– Trapped ankle (in LQ door)  
– Cut in finger (on portable grinder) 
 

Dropped objects 7 (3 green and 4 
yellow potential) 

No personnel injures, but high potential  
 
Green potential: 
– Knife from Halliburton tank (fell 1 m) 
– Securing plate (fell from finger board – weight 

83 grams) 
– Proximity switch (NB; area was barriered off) 
 
Yellow potential: 
– Handrail (headache ball on Stbd crane came in 

contact with handrail on top of the BOP 
cathedral roof – handrail fell 19 m) 

– Spanner (fell from scaffold – 12 meters to roof 
of crane cabin) 

– TSI mud cutting transfer hose (lifting 
assembly failed when the hammer union hung 
up on the hose storage saddle) 

– Nozzle assembly (3 kg, falling 10 m) 
 

Potential dropped objects 14 8 green potential and 6 yellow potential 
Discharge to external 
environment 

2 (both yellow) – WBM to sea over diverter line (11 m3) 
– OBM spillage on supply vessel (70 l to deck 

and 10 l to sea) 
Other discharges (no spill to sea) 3 (1 green and 2 

yellow) 
– Hydraulic oil spill on cellar deck (yellow) 
– OBM spill in mud pit room (yellow) 
– Waste oil spill to deck (green) 

Technical incident (material 
damage, downtime etc) 

8 Red Potential: 
– Anchor winch # 2 damage 
Yellow Potential: 
– Top drive repair 
– Thruster cable fire 
– Upper racking arm collision x 2 
– Collision with finger board  
– Snatched loading hose 
Green Potential: 
– Pulled off loading hose 
 

 

3.7.3 Damaged anchor winch incident 

On 3-Sep-05, the number 2 anchor winch bearing housing suffered damage while attempting to 
park the chain lifter on the pawl using the jog button/motor brake.  The pawl was swung into the 
engaged position earlier than normal, creating a larger distance than desired between the chain 
lifter and pawl.  While jogging the chain lifter on to the pawl, the chain tension accelerated the 
chain lifter, motor and gearbox resulting in a significant impact to the pawl.  When the chain lifter 
landed on the pawl, the rapid deceleration from the motor and gear box inertia (kinetic energy) 
produced an upward force on the chain lifter of sufficient magnitude to crack the bearing housing. 
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The pawl was swung into the engaged position earlier than normal as the operator was concerned 
about an unexplained motor stalling problem.  The operator wanted to investigate the situation and 
wanted to park the chain lifter on the pawl as soon as possible.  During the parking process, the 
operator used the jog button, per procedures, to lower the chain lifter to the pawl.  On the last jog, 
the chain lifter rotated quickly and impacted the pawl.  The most likely reason for this occurrence 
was that the jog button was depressed and held too long allowing excessive motor speeds to be 
produced.   The risk of this action was not known by the operator as the force produced by the 
motor inertia is neither apparent nor documented properly in the Pusnes winch literature.  Parking 
the chain lifter on the pawl using the jog button can be safely performed with a gap of  less than 
5cm, but the distance attempted in this circumstance (about 10 times that amount) produced too 
much kinetic energy.   
 
The winch damage incident caused a lost drilling time for the rig of 42 days, as the well had to be 
plugged back, before recovering the BOP and Riser and towing the rig to Kristiansund for repairs. 
 
To prevent a re-occurrence of a similar incident, it became necessary to re-educate and train all 
winch operating crew members. The training program was redesigned to ensure a better in-depth 
understanding of the winch functions, and to foster improved operator confidence in winch 
operations.  
 
Some waiting on weather added to the rig’s off hire period. However, on October 14, 2005 the rig 
had drilled out the cement plugs and commenced drilling new formation. 
 

3.7.4 Environmental discharges 

Two environmental spills occurred early October: 
 
° Hydraulic Oil spill on cellar deck: While running BOP a hydraulic hose separated from the 

crimped fitting at the end of the hose resulting in an approx 500 litres oil spillage on deck. The 
hydraulic oil was contained on the rig.(i.e. no spill to sea) 

° Water Based Mud spilled overboard: While trouble shoothing the diverter system, a manual 
signal was sent that closed the shaker valve. This caused the mud level to back up and 
overflow the selected diverter line; resulting in 11 m3 water based mud spilling to the sea via 
the diverter line 

 
Based on the serious potential of these two incidents, Eni Norge, together with ExxonMobil, 
decided to contract DNV to conduct an environmental audit including a review of the 
investigations carried out onboard. The audit resulted in several findings which were 
communicated to DODI. Based on the report, and also environmental incidents occurring at a later 
date, DODI decided to develop a new Environmental Management Manual (to be implemented in 
January 2006), and to increase the focus on environmental risk awareness in operational meetings 
onboard the rig. In addition to the above measures, Eni Norge initiated weekly environmental 
inspections carried out jointly by the Safety Coach and the OIM onboard. 
 
A spillage of approximately 10 litres of oil based mud to the sea occurred in November during 
transfer of mud from the supply vessel Ocean Mainport to the rig: A valve which should have been 
closed on the vessel was left open into the mud box and this resulted in over pressure which blew 
off the mud box causing the spill. 
 
 
 
 

3.7.5 Environmental status 

Regular discharges of chemicals and cuttings from the drilling operation are given in the tables below. 
Total discharges of chemicals amounted to 464 tonnes, while total discharges of cuttings were estimated 
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to be 1452 tonnes. The theoretical hole volume was calculated to be 483,9 m3. A total of 1105 m3 (1900 
tonnes) of SBM was used during the operation.  

 
Regular discharges to sea 
Component Discharge in tonnes 
Cementing chemicals 71 

Mud chemicals 382 

Rig chemicals 6,7 

Cuttings 1452 
Total discharges 1911,7 

   
  

Chemical discharges, categorized using SFT’s colour categories 
Discharges in kg Categories 

Cement Mud Rig Total 
Green 70 985 361 993 9 570 442 548 
Yellow 47 20 001 1 121 21 168 
Red 0 0 17 17 
Total 71 032 381 994 10 707 463 733 

 
Two accidental events resulted in discharges to sea. The major spill of 11 m3 WMB occurred when a 
diverter line was accidentally opened. The spill resulted in 7,8 tonnes of chemicals spilled to the 
environment. Of these, 961 kg were yellow chemicals, 6 854 kg were Green.  
 
The accidental discharge of 70 liters SBM occurred during transfer of mud from the supply vessel. A 
total of 137 kg of chemicals are expected spilt to sea, of which 7,2 kg are red and 43,1 kg yellow.  

 
Accidental discharges:  
Total amount of accidental discharges:  2 accidental discharges 
Total volume discharged: 11.070 m3

Incident 1:  11 m3 spill of WBM  
Incident 2:  Approximately 70 liters of SBM 

 
  

A total of 1 715 tonnes of diesel was consumed during the drilling operation. The resulting emissions to 
air are given below. 

 
Emissions to air from drilling operations: 
Component Emissions from rig 

(ton) 
CO2 5 489 
NOX 120 
VOC 8.6 
CO 12 
SO2 4.8 
Total emissions (ton) 5 634 

 
Waste was segregated on the rig and sent to Westbase (Maritime Waste Management, MWM) for 
further handling, treatment and recovery onshore. Total amounts of waste generated are given in the 
table below.  
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Industrial waste 
Category/fraction Totals for Well 6406/1-4 Recycl. Segreg. 
   kg  % % % 
Food contaminated waste        7 900     14,1  60,0 100,0 
Paper/Cardboard        3 740       6,7  100,0 100,0 
Plastic        2 240       4,0  100,0 100,0 
Wood       10 435     18,7  100,0 100,0 
Glass           105       0,2  100,0 100,0 
EE-waste           415       0,7  100,0 100,0 
Other sorted waste        3 240       5,8  60,0 100,0 
Unsorted waste       27 875     49,8  45,0 0,0 
Total for Well 6406/1-4       55 950   100,0  64,6 50,2 
     

Metal waste 
Category/fraction   Recycl. Segreg. 
   kg  % % % 
Total for Well 6406/1-4       31 995   100,0  100,0 100,0 
     

Hazardous waste 
Category/fraction   Recycl. Segreg. 
   kg *  % % % 
Batteries           170       0,0     95,0  100,0 
Blast sand       12 080       0,7        -    100,0 
Fluorescent tubes/lightbulbs             65       0,0     95,0  100,0 
Paint           550       0,0     80,0  100,0 
Waste oil       30 285       1,8     90,0  100,0 
Oily waste       52 005       2,8     95,0  100,0 
Spray cans             55       0,0     97,0  100,0 
Drilling waste  1 725 828     94,5     35,0  100,0 
Chemicals w/ heavy metal             50       0,0     10,0  100,0 
Pure chemicals w/ heavy metal           940       0,1     10,0  100,0 
Total for Well 6406/1-4  1 825 393   100,0  37,5 100,0 
Total for all wastes  1 913 338   -  39,3 98,5 
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The dominant fraction of wastes generated is drilling waste (cuttings and slop), which has a poor recycling rate, 
but very high segregation rate. The main end use of this waste category is energy recovery. Therefore the 
overall segregation and recycling rates are dominated by this fraction. The segregation rate is 98,5%, while the 
recycling rate is 39,3%. These are comparable to the previous operation. For industrial wastes the degree of 
recycling is 62,4% while the degree of segregation is 50,2 %.  
 
A summary of all discharges, emissions and wastes deposited onshore are given in the table below. 
 

Total emissions, discharges and non-recycled waste generation 
Component Amount in tonnes 
Chemicals used during drilling 463,7 
Drill Cuttings 1452 
Emissions to air 5 634 
Waste deposited at land fills 40,0 
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4. ENCLOSURES 
ENCLOSURE 1 6406/1-4 Composite Log 
 
ENCLOSURE 2 6406/1-4 C.P.I. 
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