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GLOSSARY 
 
AH Along hole 
AKO Adjustable Kick-Off 
BGL Below ground level 
BHA Bottom hole assembly 
BOP Blowout preventer 
CBL Cement bond log 
CHH Casing head housing 
C/O Change Out 
CP Conductor Pipe 
CRT Casing running Tool 
DC Drill Collar 
DP Drill pipe 
DSV Drilling supervisor 
EMW Equivalent mud weight 
ESP Electric submersible pump 
FMS Flush Mounted Spider 
FIT Formation integrity test 
FOSV Full opening safety valve 
GL Ground level 
GR Gamma-Ray 
HSE Health, Safety & Environment 
HWDP Heavyweight drillpipe 
IR Iron Roughneck 
LCM Lost circulation material 
LOT Leak Of Test 
LTI Lost Time Incident 
MD Measured Depth 
MW Mud Weight 
MWD Measurement while drilling 
NAP Normaal Amsterdams Peil 
NDSV Night Drilling Supervisor 
NPT Non-productive time 
OH Open hole 
PBL Circulation sub 
PBR Polished Bore Receptacle 
PDC Polycrystalline diamond compact 

PDM Positive displacement (mud) motor 
PJSM Pre-job safety meeting 
POA Plan of action 
POOH Pull out of hole 
ppf pounds per foot 
P/U Pick Up 
PUW Pick up weight 
PV Plastic viscosity 
R/D Rig Down 
RF Rig Floor 
RIH Run in hole 
ROP Rate of penetration 
RSS Rotary steerable system 
RT Rotary table 
RTTS Retrievable Test-Treat-Squeeze (packer) 
R/U Rig Up 
s.g. Specific gravity 
SodM Staatstoezicht op de Mijnen 
SOW Slack off weight 
Spm  Strokes per minute 
SPP Stand pipe pressure 
TD Total depth 
TDS Top Drive Swivel 
TOC Top of cement 
TOL Top of liner 
TRS Tubular Running Services 
TP Toolpusher 
TSP Top Set Packer 
TVD True vertical depth 
TWCV Two Way Check Valve 
WBM Water Based Mud 
WOB Weight on bit 
WOC Wait on cement 
WWS Wire-wrapped screen 
YP Yield point 
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1. Project Details 

 Organisation 
 
Project Management: 
Project Director  
Project Manager   
Drilling Manager   
Sr. Drilling Engineer  
Drilling Engineer  
Sr. Well Site Geologist  
HSE Manager   
 
Drilling Supervisors on 2 week rotational scheme:  
Drilling Supervisor  17-08-2018 / 28-08-2018 
  11-09-2018 / 25-09-2018 
  09-10-2018 / 24-10-2018 
   
Drilling Supervisor  25-09-2018 / 09-10-2018 
  29-10-2018 / 31-10-2018 
 
Drilling Supervisor  28-08-2018 / 11-09-2018 
 
Drilling Supervisor  24-10-2018 / 29-10-2018 
 
Night Drilling Supervisor  21-08-2018 / 04-09-2018 
  18-09-2018 / 3-10-2018 
  11-10-2018 / 13-10-2018 
 
Night Driling Supervisor  13-10-2018 / 31-10-2018 
 
Night Drilling Supervisor  17-08-2018 / 21-08-2018 
  04-09-2018 / 18-09-2018 
  03-10-2018 / 11-10-2018 
 
S-1  
Drilling Supervisor  01-07-2019 / 21-07-2019 
 
Night Drilling Supervisor  01-07-2019 / 22-07-2019 
 
ESP installation and Clean out 
Drilling Supervisor  02-08-2019 / 13-08-2019 
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 Operational summary 
Field Pijnacker-Nootdorp 4 

Well Number:  PNA-GT-05 

Well Name Pijnacker-GT-05 

Well Type Geothermal Production 

Start operations 
Spud date 

18-08-2018; 18:00 hr 
21-08-2018; 04:00 hr 

Start demobilization (end of well) 28-10-2018; 11:30 hr 
Days Operational 68.3 days  

  

Well Number:  PNA-GT-05-S1 

Well Name Pijnacker-GT-05-S1 

Well Type Geothermal Production 

Start operations 
Sidetrack date 

01-07-2019; 07:00 hr 
04-07-2019; 10:00 hr 

Start demobilization (end of well) 22-07-2019; 21:00 hr 
Days Operational 21.6 days  

ESP installation and Clean out  

Start operations 
End operations 

09-08-2019; 13:00 hr 
13-08-2019; 17:00 hr 

  

Operator Ammerlaan Geothermie B.V. 
  
 Latitude & Longitude 

(ETSR89) 
Geographical 

Surface Location 52° 01’ 18,454”N 
4° 25’ 22,105”E 

X: 88784,890m (RD) 
Y: 448491,976m (RD) 

  
Grid Coordinate System Rijksdriehoeksmeting / Netherlands New 

Depth reference Rotary Table (RT) 

    

 Drilling rig 
 

Drilling Contractor Innodrill 

Drilling Rig LOC400 – “Heracles” 
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Slick line fishing operation with magnet and LIB run.  
Suspended fishing operations after no success, set plug type tester 
in wellhead. Closed all side outlets, kill and choke line valves. Closed 
mechanical locks on shear rams. Suspended all operation. 

8 ½” hole 
sidetrack 

2377 3211 

A scraper run was made to 2574m. Fluid changed out to drill-in fluid. 
Set whipstock, milled window at 2539 m. Ran a 2nd Tri Mill BHA to 
mill and polish the window. Ran directional BHA with PDC bit, drilled 
directionally to TD at 3211 m. 

6 ⅝” x 7” Liner 2894 3205 
Ran 6 ⅝” WWS x 7” blank pipe liner string with a 2 ⅞” inner string. 
Install liner hanger and ran liner to 3205 m. Set hanger and packer 
and POOH. 

Suspend well   Removed BOP and installed blind flange. 

ESP installation 
and Clean out 

  

Run inhibitor line in hole, connect to ESP bullnose. RIH ESP with dual 
inhibitor line and ESP cable on 8 ⅝” casing. Land hanger and install 
tubing head adaptor and X-mas tree. Produce water to clean up 
well. 

 
 

 Depths and trajectory 
 

Primary Objective Delft Sandstone 
PNA-GT-05  
Primary Objective Depth 2882 m MD 2156 m TVD 
Total Depth 3308 m MD 2383 m TVD 
   
PNA-GT-05-S1  
Primary Objective Depth 2894 m MD 2160 m TVD 
Total Depth 3211 m MD 2377 m TVD 
   
Elevation RT – GL 8.10 m 
 GL – NAP -1.47 m (NAP is 1.47m above ground level) 
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Figure 1. Vertical section 
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Figure 2. Plan view 
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Figure 6: Mud weight vs. TVD 
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4. Geology 

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

 

Table 8: PNA-GT-05 geological lithostratigraphic column 
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Table 9: PNA-GT-05-S1 geological lithostratigraphic column 
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 Hydrocarbons 
No hydrocarbons were seen in the well 

5. Wellhead and X-mas tree 

 Well status before completion 
After drilling the well was suspended with a crossover joint from 7 ⅝ to 8 ⅝” below the tubing hanger 
at 14 m. Seals were pressure tested 25 bar / 5 min and 70 bar / 10 min. TWCV was installed and pressure 
tested 25 bar / 5 min and 70 bar / 10 min. BOP stack was nippled down. Directly after this the tubing 
head adapter flange and blind top flange was installed, and pressure tested with 25 bar / 5 min and 70 
bar / 10 min. 
 
After slickline fishing operation the well was suspended as above. 
 
After fishing with slickline and rig the well was left with the BOP installed, BOP test plug in the wellhead, 
and shear rams closed and locked. Pressure tested 25 bar / 5 min and 205 bar / 10 min. 
 
After drilling S1 suspended the well with a blind flange on the 13 ⅝” 3K wellhead housing. 

 Well suspension schematic 

 
Figure 7: PNA-GT-05 well suspension 
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Figure 8: PNA-GT-05-S1 well suspension 
 

 Well status after completion 
After installation of the ESP in PNA-GT-05-S1 the well was completed with the tubing head adapter and 
two 7 1/16” gate valves. 

 Wellhead and Christmas tree drawing 
 
Below is drawing of the final installation. 
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Figure 9: PNA-GT-05 well head and Christmas tree drawing 
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6. HSE performance 

 General 
To ensure that the operation is carried out in a safe manner, several HSE tools have been implemented 
both by Ammerlaan Geothermie B.V. and Innodrill during the drilling of PNA-GT-05(-S1). 
 
Innodrill’s Permit to Work system was a tool used in order to perform additional activities outside 
regular drilling activities that carry a potential risk. Both the Toolpusher’s and DSV’s approval were 
required for a Permit to Work to come into effect.  
 
Other HSE tools utilized on location were: 

• Toolbox meeting during every shift change of rig contractor (06:45 & 18:45) 

• Pre-job safety meetings (PJSM) before every non-drilling operation (casing running, cementing, 
well-test etc.) 

• General safety meetings with rig crews 

• O-card system of Innodrill 

• Regular HSE inspections carried out by HSE coordinator 

• Weekly HSE meeting day and night shift. 
 
Total exposure hours: 22700 (PNA-GT-05) and 6930 (PNA-GT-05-S1) 

 Incidents 

• 17 September 2018. Damage to windows of glasshouse 

• 19 September 2018. Service Crane Hydraulic Fluid Leak 

• 26 October 2018. BX elevator hydraulic fluid leak  

• 27 October 2018. Damage to windows of glasshouse 

• 19 July 2019. Hydraulic fluid leak on elevator 
 

 HSE card overview 
301 O-cards were submitted during PNA-GT-05. 
88 O-cards were submitted during PNA-GT-05-S1. 
 

 Drills / Emergency exercises, inspections & audits 
Drill / emergency exercises: 

• Fire drills:  26/8/2018, 11/09/2018, 23/09/2018, 4/10/2018 

• Muster drills:  20/08/2018, 03/09/2018, 07/10/2018, 14/10/2018, 22/10/2018,  10/06/2019, 
 02/07/2019 

• Kick drills:  22/08/2018, 01/09/2018, 08/09/2018, 23/09/2018, 10/10/2018, 20/10/2018,                                                                              
 10/06/2019, 02/07/2019, 5/07/2019, 07/07/2019, 20/07/2019 

• BOP tests:  30/08/2018, 18/09/2018, 20/09/2018, 04-06-2019, 06/06/2019, 30/06/2019,  

• SodM visits:  05/8/2018, 10/07/2019 




