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1. GENERAL PROJECT DATA 

1.1 PROJECT AAANAGEMENT: 

Title 

Project Manager 

Drilling Advisor 

Drilling Manager 

Lead ops Engineer 

HSE Manager 

Drilling Engineer 

Name 

Betran de Lange 

Tom Bal<ker 

Evgeny Proselltov 

Wouter Wink 

Henk van der Brink 

Efe Kermen 

Company 

Frisia 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Advisafe 

Well Engineering 
Partners 

Period from 

21-06-2014 

21-06-2014 

21-06-2014 

21-06-2014 

21-06-2014 

21-06-2014 

to 
06-09-2014 
06-09-2014 

06-09-2014 

06-09-2014 

06-09-2014 

06-09-2014 

Dri l l ing Supervisors on 2 week rotational scineme: 

Company Title 

Drilling Supervisor 

Drilling Supervisor 

Drilling Supervisor 

Drilling Supervisor 

Drilling Supervisor 

Nigtit DSV 

Night DSV 

Niglit DSV 

Name 

Art de Vetter 

Bas Kaldenbach 

Jan Bender 

Dick Berkhemer 

Peter Nutters 

Kornelius Boersma 

Steven Hakkeling 

Dick Berkhemer 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Well Engineering 
Partners 

Period from 

01-07-2014 

21-06-2014 

15-07-2014 

18-08-2014 

29-07-2014 

01-09-2014 

25-07-2014 

12-08-2014 

27- 06-2014 

21-07-2014 

14-08-2014 

07-07-2014 

21-06-2014 

31-07-2014 

28- 08-2014 

Î2 
15-07-2014 

01-07-2014 

25-07-2014 

01-09-2014 

12-08-2014 

06- 09-2014 

29-07-2014 

18-08-2014 

07- 07-2014 

31-07-2014 

28-08-2014 

21-07-2014 

27-06-2014 

14-08-2014 

06-09-2014 
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1a2 WELL DATA 

Field 

Well Number 

Well Name 

Well Type 

Operator 

Surface Location 

Grid Coordinate System 

Primary objective 

Start date 

End Date 

Days Operational 

Drilling Contactor 

Drilling Rig 

Barradeel II 

3 

BAS-3 

Sodium Chloride Brine Producer 

Frisia Zout B.V. 

Latitude & Longitude Geographical 

N 53° 12'27.66041" 
E 5'28'14.68320" 

X: 160 552.00m E 
Y: 579 996.00m N 

Rijksdriehoeksmeting / Netherlands New 

Abandonment BAS-3 cunent well 

21-06-2014 

06-09-2014 

78 

KCA Deutag 

T-207 

2. WELL SUAAAAARY 

Elevation 

Total Depth 

RT-GL 

GL-NAP 

NAP-RT 

RT 

9.35 m 

+0.9 m 

10.25 m 

3330m MD 1888mTVD 
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2.1 DIRECTIONAL PLOTS 

o 

< 

•1 

\ 
\ 

U- (UJ) H i d 3 a leoiUSA enj i 

Figure 1 : Vertical Section plot and plan view plot 
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2.2 TECHNICAL SUAAAAARY 
2.2.1 Casing 

Table 1: Tubular summary 

Item Top MD 
(m) 

Bottom MD 
(m) 

Weight 
(ppf) 

Grade Connection 

36" 0 39 y2"WT Welded 

24" 0 409 72" WT Welded 

18 5/8" 0 1762 87.5 K55 Big Omega 

IS­ 0 2000 84.5 085 Hydril 

IS 3/8" 0 3669 68 P110 VAM TOP 

14" 3660 3940 106 N80 Hydril Mac II 

2.2.2 Cement 

Item TOG 
(MD) 

Lead 
Slurry 

Volume 
(m') 

Lead Slurry 
Weight 
(s.g.) 

Tail Slurry 
Volume 

(m') 

Tail Slurry 
Weight 
(s.g.) 

Type 

Pre-abandonment 
BAS-3 Current Please refer to the well diagram 

Abandonment 
plug 3330m 9 1.88 ~ - Class G 
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2.3 SUAAAAARY OF OPERATIONS 
BAS-3 has been a brine producer for FRISIA in the period 2004 to 2010. During this period it has been 
intensively leached. During drilling BAS-3 the well path in the cavern section was not drilled vertical as 
planned. It deviated from vertical at the top to a maximum deviation of 50 degrees at the bottom. This 
deviation combined with small (vertical) leaching intervals and the intensive leaching caused the cavern 
to move rapidly through the salt interval available for mining. 

At the end of January 2010 production was stopped. Before starting to drill BAS-3 Original well, a final 
abandonment of the cavern will be made, these operations are a combined rig operation. 

Obiectives 

• Place a minimum 50m wall-wall abandonment plug below the top Zurich Fm. depending on 
feedback during above operations: 

o 13 3/8" bridge plug with minimal 50m cement, 
o 11 VA" bridge plug with minimal 50m cement, 
o 50m section mill and 50m cement inside 13 3/8". 

In order to do so the following sub-obiectlves needed to be reached: 
• Clean out the 11 »/i" till 50m below top Zurich Fm from TOC (~3356m GL, WL depth) to 3397m 

GL, without damaging the 11 
• Asses cement bonding in annular space 11 %" x 13 3/8" from 3300m to 3397m. Identifying from 

which point the 11 %" can be retrieved and how the well needs to be abandoned. 
• Retrieve 11 'A" from well to be able to drill 12 Vi" side track. 

o Primary objective: retrieve 2969m 11 '/*" casing, i.e. from HUD (3397m GL), 
o Fall-back 1 ; retrieve 2872m 11 "A" casing, i.e. from side-track point (3290m GL), 
o Fall-back 2; retrieve 2572m 11 V*" casing. Sidetrack point will be moved to 3000m GL, 

inside Vlieland Shales. 

Situation prior to abandonment 

The well diagram 2.4 shows the situation prior to abandonment. 

The 11 V*" casing dropped back on the 11 'A" stump at 3825 m RT during the Phase 1a activity in 01 
2013. The bottom of the inside of the 11 V*" casing has been cemented in. After cementation 2 with the 
HWO üan-mar2013), 455 m cemented in DP was left behind in the bottom of the 11 V*' casing. Above 
this point, the DP string was freed with a severing shot inside a connection and successfully recovered. 

An annular top down cementation was performed in July 2013, during which 10m3 cement was pumped 
through a suspension string, above a wiper into the 13 3/8", down the 11 î^" x 13 3/8". Based on 
displacement the TOC cement Is at 3566 m RT. A long term pressure observation followed the 
operation, showing a decreasing pressure build up, the well was opened via a small control line, which 
showed an inflow of ~5ltr/day. 

In November 2013 an additional snubbing operation was performed with the attempt to abandon the 
well prior to rig operations. During operations the coil got stuck inside 455m 5" DP fish. Making an 
abandonment more difficult, the well was secured with a gravitational cement job, 5m3 cement placed 
around the 455m 5" fish. At the end of operations a segmented bond log was made of the 11 casing, 
indicating an almost free 11 'A" (patches cement at 1974.4 - 2209.4 m & 3009.4 - 3234.4 m RT). 

The well was observed for more than three months, showing no pressure build up. In February the BOP 
was changed out for the WH, two pressure tests (240bar WH) were performed during this operation 
showing no leak-off. 

• 18 5/8", closed in, pressure stable, diesel/OBM in annulus hydrostatic driven pressure. 
• 13 3/8", closed in, no pressure build up, 1.15sg NaCI brine 
• 11 'A", top not in well head. 
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• Inside 11 x 13 3/8" 1.40sg K-formate, brine to prevent solids drop-out and protect 1 VÏ joint 
13 3/8" in top Salt against collapse. 

Rig T-207 abandonment operation summary 

Six runs were made to mill out the 5" DP, with low ROP, the last run had only 90cm progress. Milling 
was suspended (total milled from 3360m to 3395m) to retrieve 11 *A' casing, cut and fish sections, had 
to be performed in smaller section than anticipated (total retrieved 438m to 1446m). In the meantime a 
review was made of the abandonment objective. Four more runs were made in attempt to mill out the 5" 
DP to planned depth, with even slower ROP (total milled from 3395m to 3400m). 

The exposure to damaging the 13 3/8" casing with the mills, setback In milling progress and difficultH 
V* casing removal triggered the altérât 
abandonment plug 44m below top Zurich, instead of 50m. 
VA casing removal triggered the alteration of the abandonment objective (M0C2 v2), placing the 

First a bridge plug was set to act as cement retainer straight on top of the 5" DP. A cut out was made 
short above the cement retainer (3396-3397.5m) to create a pocket for a squeeze cementation of the 
11 ' / i " X 13 3/8" annulus to fixate the 11 ^A' casing. A bridge plug was placed 1m above the cut out, to 
act as squeeze packer, however no circulation was achieved over the 11 ' / " x 13 3/8" annulus. A split 
shot was made at 3330m to give a circulation path, however again no circulation possible, Indicating the 
11 V* was already fixated. 

A section mill was run to mill away 11 */* from 3346-3393m, in two runs. A full bore balanced cement 
plug (1.88sg) was placed, after 40hr the cement was dressed with milled tooth to 3330m. The 
abandonment cement plug was tested with a 10T solid tag and a pressure test from above of 170bar. 
Refer to section 5.1 for the well schematic after operations. 
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2.4 WELL DIAGRAM 

Item Description 

38" X 1/2- WT5to\e pipe, welded 

24" X 1/2" WT 36 ksi conductor, vwlded 

Top of 11-3/4" »14Mm bsl 

T o p c e m e n t i n i a 6 / 8 " x 1 3 3/8' annulus 
18 5/8" 87.5 ppf K55 Big Omega casing 

16"84,5ppfC86Hydrill 

TOC 11 3/4" X 14" esq 
Top Zechstein 

13 3/6" 68 ppf P110 VAM-TOP casing 
TOC S u i l n g 11 3/4" x 14" csg 

Top of Cement i r 11-3/4' 
Bottom of 5" Cemented DP at 

Top of Stump/11-3/4 Mechanical cut at 
Bridgeplug 93 (fitted w/ flapper valve) 
Bridgeplug 1112 (fitted w/ f lapper valve) 

Top Camalite 

11 3/4" Connection loose @3865m 
Brrdgepl j g /M (fitted w/ flapper valve] 

Bottom Camalite, HUO @3SOIrr! 
Roof of ca«m (Flodim EM 6 dec 2011) 

11 3/4" 65 ppf P110, VAM FJL 2x »p«jhol 
14" heavy wall 106 ppf NSO hydrill MAC II 

Sump level (FlodIm dummy 6 dec 2011 ) 

Wellhead and xmastree 
BAS3 

Oêöth Depth G L HolelO Pipe 0 0 Conar 
GL OD 

30 driven 36,000 welded 

394 28 24.000 »dded 
40O 28 24,000 welded 

35,000 

23,000 
22,600 

18,625 20,000 

17 1/2 16,000 16,000 

I.I6S9N0CI b/lne 
| l .40sg K-fomiate brine 

33Sfl Theoratlcal TOO. Injection point during placement 
33«0,34 Post ni i i l top of t idt tag depth 

3381 MHA Colt Stuck ( i l O m CT Oeplh) 
3566 Calcuiatad top camant 11 3/4" x 13 3/8" annul 
3610 
3630 16 13,375 14,376 12.415 
3660 

3742 Max <»iculatad TOC 5" OP x 11 3/4" 
381S 

11,750 11,965 
14,000 14,354 

10,682 
12,500 

4 4 = Representation of 5m» cement 
placed on the 7th Dec 2013 over the 
lenght of the 11 3/4" x 5" anulus. 
t%lth gavnstionai cementatton 
TiiaOIBttcal volume 21m' o\er ihn anulus 
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3. DRILLING FLUID SUAAAAARY 

During operations the following drilling fluid types hiave been used: 

Section Type Density 
Min - Max 

Start of operation Brine 1.15 s.g. 

All operations during 
abandonment 

WBM 
Salt saturated 1.37-1.40 s.g. 

The figure below shows the mud weight versus depth at the start of operation and during all 
abandonment operations. No contact to the formations, all operations performed in cased 
hole. 

E 

I 

Preaaura ifimr) 
150 200 

Figure 2: Mud weight vs. depth 
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4. GEOLOGY 

Below the geological column with vertical and along hole depths below RT. 

Stratigraphie Column BAS-03 'Original' UAS03 
Cuifrrrt 

t.t.t Group 

IUpp«rNomi 
|s«« 

•Middle North 
|s«a 

iLowarNortii 
I Sea 

Chalk 

Riinland 

Period 

O u a L 

U1 
3 
O a u 
(0 

Formation 

t M n n t ' f M b c t t w ^ f t o l o c e n t 

O o l l a r t i o u t 

Brada 

Rupal 
HURT 

O o n g a r i 
K.rr 

L a n d a n 
hilf 
Oiaaliwdaii 
OOR 

Taxa) 
am 
Hol land 
KNCk 

Vllaland 
Clayatona 

Vllaland 
Sandttdna 

Epoch (Age) 

f any C/iaff<a,ii 
Rupal Clay 
Kvarc 

M a M f - t a w Cocao* 
/lufa^an ro 6a/ t ty i , j i ; 

/baa 
ltt.Ff0 

f arty Ki Mfdiaa f oca/M 
f rora.va.T rn I i;tttriafii 
fa t ly Coceti« fypres-an) 

Basal Oortgen Tuffite 
ta - fn  

iara PB/»t>cao# 
Tïianaéar)/ 

LJIppe< Creracetws 

'.laasltrc^ttanl 
L I 0 ^ C r * a c a o t r s 
(Canotnan.anj 

lo i twC/vracaotAi 
[CaT/ ipl 'éni 
i »3 t ff>a7a.')<an/ 

va/anff,n.an ro 
Sanant-anr Eany Jpf,an/ 

'ïcaran aVSa-Tempanl 

/PyJiaman) 

Member 

BnisMla Sand 
ttLFTS  
lapar 
tttrri 

I andan Clay 
t u r c 

r auH 
CX1X 
Uppai Holtant) Uar l 
KNGt.U 

U M « * HollaiMi 
Clayauma 

l o w a r Hol land Marl 
lOtÄl  

FHasland 
•oiNsr 

rvoapoi 
f a i ^ ta 

.1((l)tv:ti 
(»MGt 

218 

673 

600 

614 

640 

816 

1064 

1076 

1108 

1409 

1479 

1511 

1623 

1633 

1864 

220 

680 

730 

760 

820 

1260 

1860 

1870 

1926 

2440 

2660 

2644 

2666 

2687 

3284 

SchleUnd o 
in 
in 
re 
t 
-) 

iurleh 
t tJM 

Upp*f Jur tat ic to 
Lowt r Cnt»c*ous 
Lar* K-Ttrardpiar! to 
Pta;an<ai 

Uppvi lutkM 
usa 

1900 335« 

>Ki Volt anticlattK I 1966 3431 

L o w e r 

Garmaruc 
Trf«« st> 

Lowar 
Bufiuandiiam 
»95f 

Tiimic Vslest 

Scyt»an| 

Main r i ayakma 
«aînu 

Zechttain Zaehatain 
pe' 

Clayatona auc 

Upptf Rmtian 

Zachattin 4 
lAllarl 

Zaehatain 3 
(Lelnal 

<u a. Z a e h a t a i n 2 
( S u t t f u r t ) 
BD 

Torgtt 

1980 

1987 

2090 

3463 

3472 

3594 

H P*(|mat>t« Anhyi j t i lo 
2t2u 

2105 

R*i> SaM Clay 
ZU« 

2108 

3611 

3614 

O Sah 2113 3619 

/ ] Main AnSyi l i i t * 
2UW 

2285 3803 

Gray San Clay 
nm  

2330 3850 

QlloalAiihyaMa 
nzr  

2333 3653 

72 Saa 
g o » 

2339 3668 

U()p*i aaa lon : Hal l ia 
M idd laaac l lon : 

CamalIRa 

2339 
2342 

3858 
3861 

Lowar lac t lon : HalKa 2393 3913 

QewalMydrHa 

2677 

Table 4: Geological summary 
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5. WELL STATUS 

5.1 SCHEAAATIC AFTER OPERATIONS 

A detailed well schematic summarizing all casing sizes is shown below. 

Note: well depth is not to scale. 

Hem Description 

T207 RT to GL = 9.35m 

36" X 1/2" WT stove pipe, wBltJed 

24" X 1/2" WT 35 kt i conductor, welded 

Top cement In 18 5/8 " x 13 3/8" annulus 
ia 5/8" 87 5 ppf K55 Big Omega casing 

To|ni»11.3« 
16" 84,5 PPIC85 Hydrill 

Cut at 2107 m 

Cut at 2121 m 

TOG abandonment plug, SfMaM in 11 w 
Top mndow at 3346fr 

Bridgepiug #5 (tested to 170 l»rw/1.37 t g mud) 
window Irom 3396 to 3397,50 m 

Bridgeplug #4 (bited 

TOC 11 3/4-X 14"csgl 
Top Zechstein 

13 3/e- 68 ppf P110 VAM-TOP casing 
IOC Sealing 11 V * " > 14- eag 

Top of Cement in 11-3/4" 

Bottom of S" Cemented DP at 
Top of Stump/ 11-3/4 Uectianlcal cut at 
Bridge plug #3 (fitted w/ flapper valve) 
Bhdgeplug f/2 (fitted w/ flapper valve) 

Top CamaHte 

11 af4" Connection loose 03865m 
Bridgeplug ftl (fitted w/ f lapper valve) 

Bottom Camante, HUD @3904(tT 
Roofof cavern (Flodim EM 6dec 2011) 

11 3/4" 65 ppf P110, VAM FjLZxiptohoi 
14" txav/ wall 106 ppf N80 hydnll MAC II 

Sump level (Plodim dummy 6 dec 2011) 

Weimoad and »naslree 
BAS3 

Well diagram 060914 

Depth Depth RT Hole ID Pipe OD Collar 
KT OD 

1932 

1936 

2071 
2112 
2139 
2155 

3903 
2397 
240O 

39 driven 36,000 welded 

403 28 24,000 welded 
409 28 24,000 welded 

1762 22 18,625 20,000 

1135,00 1967,00 

1162 2000 171/2 16,000 16,000 

• l ,40sg K-lbnnate brine 
j1.40sgWBM 

Pipe ID 

35,000 

23,000 
22,500 

2107; 

2121 

3330 
3346 

3393 
3396 

3S7S Calculated top cement 11 9/4- x 13 3/8- annul 
3619 

3639 16 13,375 14,375 12,415 

3751 Max calculated TOC S- DP x 11 3/4-
3824 
3634 
3836 
3844 
3864 
3914 
3917 

L3 
11.750 11,965 
14.000 14,354 

10.662 
12.500 

- R«présentation of 5m' cement  
placed on the 7lh Dec 2013 over the  
lenght of the 11 3/4' K 5' anulus.  
with gaûtational cementation   
Theowltcri volume 2 i m ' over xht •notut 

Figure 3: Well schematic 
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5.2 WELLHEAD 
Wellhead at end of operations. 

T Top of d r i l l f i t 

FROM carm 

' 
tu ---1 a...-• 
• : 26" STOVEPIPE • 

18 5/B" CASINS 
13 3/8" CASIMS 

Figure 4: Wellhead 

Phos« 1 
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6. SIGN SHEET 

Name & Function Signature Date 
Prepared by Y. Patil 

Drilling Engineer 

Reviewed by W. Vtnk 
Lead ops Engineer Zßjp if 

Reviewed by T. Bakker 
Drilling Advisor —1 

Approved by E. Proselkov 
Drilling Manager 

Approved by B. de Lange 
Project manager 

Approved by D. van Tuinen 
Managing Director / r . 
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