TELLUS RENKUM PROJECT

WELL ENGINEERING
PROGRESS REPORT

TELLUS
RENKUM B.V.

0000000570



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT

Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020
Authorisation

Authorisations in the table below are applicable to the latest version of this document, as
described in the revision log.

Role Name Function / Company Signature
Directeur
HEpY - WDC International -
Verification
Approval
Distribution
No Location/ Name Function Hardcopy (H)
Company Electr kopie (E)
1  Tellus Project Manager E
2  WDC International Drilling Advisor E

Revision log

Revision Status Date Change
0 Draft 06-10-2020  First Version
1 Final 11-12-2020 Final Version
TELLUS Page 2 of 55
RENKUM B.V. 009 g

0000000571



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT

Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020
Contents
e R L L 3
TRABLE OF FUGUIRES sz cnis susussrmssasssensms somssms o s wss 5 05 505ss5555 53 600 s snsbs s i35 sessninsssan s aevsussms )
BBBREVIATITINS s cmmsmwsn vmsisnsis oo s o0 s vy s 64050555505 575 55505 655 655 S M0 517 ¥ 0 58 0 B s B M A A 6
1. INTRODUETION oot s i s s e nem i i e s S e SR N e e e e 8
11 PURPOSE OF TH IS DOCU PR n 0 smmscessmsnsississs s s s s s 55 o508 s sy e 8
2. SDURCES AND REFERENCES visiiiininssminsinsesismmniiisssssminid s s i s s 9
2.1 PVATILABUE DTS vamoriosrs cssvssssinns voss s r ks 65us s s os b dums s SN S a s A 08 0 F o e s e e v e s e 10
2.1.1 O T T oo B S o e s R A 10
2.1.2 SUDSUHGEE HOL0 s s s s s e s v S e e it 11
2.13 BESBEVIONE LYTIB s ceunicininnnisai st oes 8 0 o S o 5 S s oS B b AR s T 12
214 EYEHT Y TR convscanmanisisiosssusmuasminiosdisnsisoossosii st s S A A S 13
215 W DERth{s] s et o s T T s R T e et o D e 13
2.1.6 RS Bt O UL oo o R s RS S e A B A 13
2.1.7 G B B T CEIT G o ssnsanssosmnimrsss i s o O3 S A A 14
3 IOFFSET REMIBM iiviiincnsinimimimimin e s s i e s i e oo s s 15
3.1 FFSET WELLS e eteeetutnseeeeemsnsnneneseneesnnssnssssessanssssssaneesnssmnssnnsesnsesnsssnsssnsnsesnsssnnnnnsensssasnsnnnnssensssnnnnen 16
8- DESIGN ASSLINIPTIONS icouaiisnsentssriisimminssss bt cis s e i vsssiin w17
4.1 WELL TRAIECTORY - TD & TS50 T Do s oo e 0 S S S T ts 17
4.2 WELLTRAEETORY ~ TD AT 7 OO O M TVD e vt stirs ot snsminsion s s s s s s b s s sk v s i 18
4.3 CASING BOINTS — TDLAT S5CEER TVD). ucuuusissusnnsnmmsussssnssins co iasesisabi s i oy b on s o g s e e 20
4.4 CAsING POINTS = TD.AT 200D MTNDL crasmummvsmmsmamsmsyises m sy o s i st e s e S et 22
4.5 S G N TR LT N B ETZE S, o ostonsoisssattis o850 125 SR 22
4.6 A DR T PR OB TORIVNE L 55 s csussinmnsssstmmnsss s s b s s o s e A s ko 24
4.7 ES P SRR TN wsiocesiousnms smcssitsn s sbasn s s e e s S e PR e Tt A b s S i B ea e 25
4.7.1 N e s B S e R R R B 25
4.7.2 Dellir update 11 December 2020.. .c...ivsiresssesissutveismisssivnsmmsinmss ssssns s sans nosins s siasnmsas 27
4.7.3 BUKEE HIGHBS i ommmmussos i s o i s s i i v B ianes s e v o 29
4.74 e L LT B T 31
4.7.5 O 31
4.7.6 RS T e wssnsnansias i om0 5 S A S L B 31
4.7.7 B Ol 0o il s s o it el i A O S 31
4.8 AV ELTETEE Y s mmnsocn masigarmnmninies oo nsns i i i i i e S g e s R 33
4.9 INEI R CE T ESTINIT E i o st i s St i o s et 35
4,90 EXCLUDEDEREM BOST ESTIMBTE ot vvsvens iosss st sy srns tbiamm i aoi s i 35
Al VIORE DETRIL BT s soinssssies s diiies ot dh o g e s o ms s e S s S G e s 35
5. ESTIMATED DURATIEMN ciuvvssvinssunsnssinsnmsismestsns dosesse vassus i onsss i s 2 37
TELLUS \ P 3 0of 55
RENKUM B.V. @0@ el

0000000572



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT

Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

5.1 L TS CT T LT TV IR s i oot o i A S A S S S v 37
5.2 PIEANNING IR, P RO R R wniwgs i bttt v o s bt e e s M o 38
5.3 RIG PERFORMANCE METRICS .38
5.4 TD GRAPH — TD T 5500 MTV D ... ouiinrnrnrnrnsnsnnnsnsasssnsssssnnsssssssssssssssssesssssesnssssssnsssnsssnsssnsssnsssnssens 40
5.5 BRERE( Y Io i W by 0,0, 21 [ 1.7 R ———————— LSRR ST O ——— 41
LR & - oy 42
6.1 CosT ESTIMATE TER=GT WELIE = B500 MTVD......cmunmnsnsmnmansssnsnsmsssmnsnnsas s ssss s smmmmass s s senssasas 42
6.2 CosT ESTIMATE TER-GT WELLS = 7000 MTVD 1uvvvereimiiisrmrsieressesnnnneses s innsses s s ssnnnnesssssssennnrnssesesnn 42
6.3 D B s s as o S U S T N S D e T e e e e I e B e e 45
6.4 B I DY s it o D S S e e R e e O L e RO 45
6.5 INGRE DETRILTS RECIUTREE I ciswssmme bt rsi i s e 3 S e A s e s s s 45
7 RISKS & OPPORTUNITIES iuvvuviiisissvsssnssnsiivssianssssnsiiveisssssisss s stsssimssviss iy it 46
7.1 YD PR AN T E S v 6 v 0 G N S A R A S BSOS v T O 47
8 CONCLUSIONS & RECOMMENDATIONS ....covveveiniinrierrrmmssssisssissmsenrsssissssssssssrassssssrsssssssarsssssssssans 48
APPENDIX 1: GEOLOGY IN OFFSET WELLS........coocoorvieviimmmmicrirmesrinmmessssmsessssmsrmsssensssssnssnnsaanssressassannnes 49
APPENDIX 2 —DETAILED PLANNING {PRODUCER) — 5500 M ......0ceriermmmmsssnmssssnssssssmsssssesnssssassssssrnsnnas 51
TELLUS 3 y Page 4 of 55

RENKUM B.V. @0@ g

0000000573



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

Table of Figures

Figiire:2-1 ProposSed drilling IOGBIION . .o s sorominmus s s s s st 10
Figure 2-2 Data provided — Geology / Lithostratigraphy (Quickscan)............c.cccoveiniiiieninen 11
Figure 2-3 Target depth determination...... ... 12
Figure 2-4 Quickscan with reservoir highlighted ... 13
Figure 3-1 Offset well area with red circles indicating distance from Parenco site.................. 15
Figure 4-1 Directional plots for one well (initial trajectory) ... ie e 17
Figure 4-2 Initial well trajectories fordoublet ............ccoooiiii i 18
Figure 4-3 J-shape trajectories for 6000 mTV reservoir top ........ccoocveioiiiein e 19
Figure 4-4 Optimised S-shaped trajectory options (15° and 20° sail angle) ............................ 20
Figured:-& EGasing setting depthisi. . o wimssespmnspmnipp gmimmamssg s s 21
Figure 4-6 Casing and HOIE SIZB SEIBCION .........ccccaurerimsmeiimensnsinimmmmmssnsnsmasnmssssssssasssseso sosssmsns 24
Figured4-7 High Temperatune ESP SYSIEIT v s i 25
Figure 4-8 High Temperature ESP System defailS.............cccooiiiiiiiiiiiiei e 26
Figure 4-9 Deillr INFOIMATION .......c... vttt ettt e et e e anaaaeeaaaaeeeaseeanaaaeeenaeses e anensn 26
Figure 4-10 High Temperature ESP SYSIEIM ....ccccciiiviiieiiiniinianiisisssmnisssrsssssnsnsssssessssssnisvesees 27
Figure4-11 The Emall. mesSale T DG s s msssnmssmsmmmusn s s s 27
Figure 4-12 The ESP that was recommended by Deiler........cccovveiveeiieee e 28
Figure 4-13 Overview of the data on HT ESP systems on a Baker Hughes website .............. 30
Figure 4-14 Example of line shaft pump (Goulds) ..o 32
Figure 4-15 Surface drive motor for line shaft pump..........ccoooii 33
Figure 4-16 Compensator op fop of WellNEad .............ccoveiiiiiiii e e 34
Figure 5-1 Drilling COmMpPIEXity: INTEK s sosvsmwoasiossvnsriis i sssins s i oy veswss i s et ssmarmis 37
Figure 5-2 TD graph for producer (5500 MTVD) .......coooiiiieieei e 40
Figure 5-3 TD graph for producer (7000 MTVD) ... e 41
Figure 6-1 Overview of detailed cost sheet TER-GT-01 Producer (5500 mTVD) ................... 43
Figure 6-2 Overview of detailed cost sheet TER-GT-01 Producer (7000 mTVD) .................. 44
RENJEI\LALB':J.g. (wip)c) Page 5 of 55

0000000574



Drilling Contractor
ERT
ESP

EZ

FIT

GL
HAZID
HPHT
HSE
HSE-MS
HSEQ
HWDP
IWE
JRA
LCM
LSA

MD
MOC
MWD
NOGEPA
NORM
NAP
NPT
PJSM
PM

POA
QHSE

TELLUS
RENKUM B.V.

Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020
Abbreviations

AHD Along Hole Depth

ARBO wet Arbeidsomstandigheden wet (Labour Law)

BARMM Besluit Algemene Regels Milieu Mijnbouw

BOP Blow Out Preventer

CBL Cement Bond Log

DAGO Dutch Association of Geothermal Operators

DLS Dogleg severity (a measure of how fast directional changes are made)

Contractor that owns and operates the rig
Emergency Response Team

Electric Submersible Pump

Ministry of Economic Affairs (Economische Zaken)
Formation Integrity Test

Ground Level

Hazard Identification

High Pressure High Temperature

Health Safety & Environment

HSE Management System

Health Safety Environment & Quality

Heavyweight drill pipe

Independent Well Examiner

Job Risk Assessment

Lost Circulation Material

Low Specific Activity (presence of radioactivity)
Measured Depth

Management of Change

Measurement While Drilling

Nederlandse Olie en Gas Exploratie en Productie Associatie
Natural Occurring Radioactive Material

Normaal Amsterdams Peil (standard water table in the Netherlands)
Non-Productive Time (trouble time)

Pre-Job Safety Meeting

Project Manager

Plan of action

Quality, Health, Safety and Environment
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QRA Quantitative Risk Assessment

RA Risk Assessment
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Introduction

1.1

Purpose of this document

In 2017 the so-called ‘Green Deal Ultradiepe Geothermie’ was signed by the Dutch Ministry of
Economic Affairs and Climate (EZK), the Ministry of Infrastructure and Environment (Il en W),
EBN (Energie Beheer Nederland), TNO (Organisatie voor Toegepast Natuurwetenschappelijk
Onderzoek) and a group of seven consortia with reputable Dutch (industrial) companies.

Tellus Renkum BV is one of the seven consortia developing its plans to drill deep geothermal
doublets at suitable locations in the Netherlands. At the moment, from the original seven
consortia, five remain. The GD UDG from 1 January 2020 continues under the name of
Programma UDG (https://www.ebn.nl/energietransitie/new-energy/programma-udg/). While this
UDG programme is hosted by EZK and EBN, additional support is provided for this project, e.g.
for mapping the deep underground by doing seismic surveys (SCAN).

Tellus Renkum BVhas requested WDC International BV to provide drilling related advice and
support during the early planning phase of the geothermal wells for Tellus Renkum. The planned
doublet is one of the candidates in the Netherlands that will be drilled under the Programma
UDG umbrella.

The purpose of this document is to provide an overview of the work done by WDCI so far,
including an initial cost estimate for the planned doublet.

TELLUS \
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Sources and References

The data used to create this report was obtained from:

- Tellus Renkum Presentation on UDG project: “Tellus Renkum BV Toelichting
Aanvraag Opsporingsvergunning Aardwarmte — Renkum”

- Tellus Renkum Excel sheet “20191015_Financial Model Renkum v17_Vanguard
Drilling”

- NLOG website (e.g., offset well review data)

- Google Earth Pro

- Experience (cost elements for geothermal wells)

- Assumptions (see report)

The main data available at the time of writing this report (September 2020} is listed and clarified
below. This data was used as the basis for all well engineering work.

All other data required for the preparation of a cost estimate for a geothermal doublet has been
estimated or assumed, based on previous experience and on other recent drilling projects. This
is further explained in chapter 4.

To be complete, and also for future reference, both known and unknown data at the time of

preparing the report are listed in this report. Any subsequent versions of the report will be used
to indicate also further cost developments, based on additional information becoming available.

TELLUS \
RENKUM B.V. @0@ Page 9 of 55

0000000578



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

2.1 Available data

In this section (Figure 2-1) a listing is made of the available data that was used as the basis for

this report and which was used to prepare a well design and a time- and cost estimate for the
wells.

2.1.1 Location
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Figuur 1. Locatie opsporingsgebied en inventarisatie van de
ondergrondse belangen.

Figure 2-1 Proposed drilling location

The centre of gravity for this well engineering work is the location of the Smurfit Kappa Parenco
paper mill in Renkum; this location is also used as for offset well selection.

TELLUS
RENKUM B.V. Page 10 of 55

.............

0000000579



2. T2

Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

Subsurface data

The graph below was used as an indication of the lithostratigraphy at the drilling location

Renkum. The purple line depicts the approximate drilling location, in relation to the main
formation tops.

Samenvatting en duiding TELLUS
Geologische quickscan MR
Representatieve geologische doorsnede
A B
Safveps wrhem T A ) + Verwachte geologische opbouw bij Renkum

* Van de potentiele geothermische reservoirs
heeft de Zeeland Formatie meeste potentieel

* Productie niet uit matrixporositeit, maar uit karst
of natural fractures (secundaire porositeit)

* (Geschatte diepte 4,500 - 5,500 m (0.b.v.
literatuur) en geschatte dikte 200 — 800 m (op
basis van putten)

» Gezien de grote onzekerheden is extra
onderzoek naar diepte, dikte en
reservoirkwaliteit is nodig. Dit onderzoek wordt
momenteel uitgevoerd/gestart

Projectiocatie
Renkum

22 |

Figure 2-2 Data provided — Geology / Lithostratigraphy (Quickscan)

As stated in the text above and based on information to date (not including the newly acquired
2D seismic from Q1 2020), the main drilling target is the Zeeland formation, and in the picture
the Kolenkalk is indicated as the reservoir. Depth and thickness ranges are indicated in the text
next to the quickscan picture in Figure 2-2.

This data was investigated further to ensure that the correct formation was assumed to be the
reservoir and also to confirm the anticipated drilling depths.

In Figure 2-3, the red ovals indicate the Carboniferous and the Zeeland formation respectively.
It can be seen that the Zeeland formation can be found at the bottom of the Carboniferous. In
the Netherlands, the Kolenkalk is composed of the Zeeland formation, which in turn comprises
the Goeree, Schouwen and Beveland members.
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Figure 2-3 Target depth determination
Reservoir type

The producer well will produce the water from karsts and fracture (e.g. secondary porosity),
rather than from a matrix porosity system. This has an impact on the drilling risks, as fractures
and karsts are not easily closed off by the drilling solids, which can lead to major/total losses.

An additional risk could be that after such losses and the associated loss of hydrostatic head,
potential gas can come into the wellbore and cause kicks. Also, such gas could consist of
various types of gas, some of them toxic, such as H2S; this would influence the material selection
of the well and the blow out prevention systems.

Further work on the contents of the reservoir is required to ensure that all options are covered
in the well design and the drilling operations.

TELLUS
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2.1.4 Drilling Target

In order to have sufficient definition of the reservoir depth and the targets that are to be drilled,
the provided depth map was used, which has a rough depth scale. It was assumed that the
target reservoir is the whole of the Kolenkalk, as indicated in the map, and the applicable depths
were taken from the accompanying text in Figure 2-2.

The depth data in the text (4500-5500 m) in Figure 2-2 more or less correlated with the depths

in the picture and to clarify this, an annotated version was made of this picture, see Figure 2-4
below.
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----- Krigtkalk
Onder-Noordzee

W Boven-Noordree

- = e -

v
7000

9000
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Figure 24 Quickscan with reservoir highlighted

2.1.5 Welf Depth(s)

298

For the wells to be drilled, it was assumed that the final depth TVD for the wells was 5500 m
plus a few meters for debris or logging pocket.

With the well trajectories that were used (see also chapter 4), the along hole depths were
calculated, so that these could be used to determine drilling time and cost.

Desired production rate:

A production flow rate of 300 m3/hr was taken from the Tellus Renkum spreadsheet
(20191015_Financial Model Renkum v17_Vanguard Drilling).

1

-
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2.1.7 Downhole temperature
A key factor playing a role in the well design is the temperature of the water in the reservoir.
This will have an effect on:

¢ Mud selection

+ Drilling and logging tools

¢ Casing design

« Casing design verification software
s \Wellhead design

e Pump design

e Pump driving mechanism design

¢ Materials

+ Cement

s  Dirilling practices

» Preventive measures regarding safety of personnel

The temperature of the reservoir water was assumed at 170 deg C, which was also taken from
the Tellus Renkum spreadsheet (20191015_Financial Model Renkum v17_Vanguard Drilling).

For the purpose of this report, all materials are assumed to be available for the planned
operations.

The result of the high temperature is that the casing design will require highly competent
software, such as Wellcat, to ensure that the efect of temperature on the casing strenghts is

incorporated in the design.

Wellcat, or equivalent software, is very pricey and it takes considerable time to load all the
welldata into the model (three full days or more is not exceptional).

Wellcat is considered to be the best programme in the market to verify casing design for HT
wells and it is used by renowned oil companies like Shell.

The outcome of the Wellcat work may point to heavier casings, as the higher temperatures will
cause greater strains on the casing, which means they may fail under production conditions.

The Wellcat work will have to be done by an engineer with access to Wellcat, or with a Wellcat
license; license cost is appr 60-100 k per year.

So a cost reservation was also made for the use of the software (and the engineer).

TELLUS
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Offset review

The NLOG database was used to provide information regarding the wells that have been drilled
in the Renkum area. An offset well review was done on the wells closest to Renkum, whereby
a number of circles was drawn on the map, see Figure 3-1. The most relevant wells are mostly
the closest wells and the wells within the 15 and the 25 km radius from the Parenco site were
examined.
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Offset wells

Offset wells that are found in the Renkum area are:

Abbreviation _ Name Year _ Depth
15 km radius:

AHM-01 {Arnhem-01) 1944 662m
NVG-01 {Nijmegen-Valburg-1) 1968 1277m
25 km radius):

BNV-01 (Barneveld-01) 1971  1310m
SNM-GT-01 {Geoth well — Sanadome-GT-01) 1994 759m
ALT-01 (Altforst-01) 1944 654m
MSB-01 {(Maasbommel-01) 1950 1713m
MSB-02 {(Maasbommel-02) 1953  1278m

The available data for the offset wells in NLOG (https:.//www.nlog .nl/keuzelijst-boringen) was
studied to determine if any learnings could be used for the preparation of the well engineering
items for the Tellus Renkum doublet.

General findings were that these offset wells are old and not very deep, although Maasbommel-
02 has drilled into Ruurlo & Baarlo formations. As such they are not very useful for the purpose
of this project; technology used is outdated (especially mud and directional drilling tools) and
also the depths drilled are not representative for the planned High Temperature wells.

Further offset wells (literally) that could be used in case deemed useful are:

35 km radius (additional wells/backup)
BUM-01, VRK-01, ZST-01, ODK-01, VHZ-01, APN-01, APN-02, BKH-01, ZED-01, GND-01

> 35 km
ERM-01, EPE-01, JPE-01, LOM-02

TELLUS
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Design Assumptions

4.1

To prepare a sufficiently robust well design and cost estimate for the two wells at this early
stage, further definition, and validation of some of the data was required and hence a number
of assumptions was made to enable this. These assumptions are listed below.

Well trajectory - TD at 5500 mTVD

Given the early stage of the project and to allow the generation of provisional well (depth) data,
a very simple well trajectory was prepared for both the producer and the injector well.

This allows for the determination of the along hole depths for the well sections and the
associated casing lengths.

Base assumption was to use trajectories that are as simple as possible, and to have a horizontal
separation of 1500 m between the targets (top reservoir) of both wells. The simplest and shortest
trajectories that can achieve this are trajectories that go down vertically to approximately 1000
m and then build angle up to 12.5-degree inclination. This angle is then kept constant down to
and in the reservoir.

The design for either of the wells then is as per pictures in Figure 4-1 below, indicating the
simplest manner to drill to the target location; the ‘vertical section’ depicts the side view and the
‘plot plan’ represents the view from the top.

Geothermal Well - Tellus Renkum GT-01/02 Geothermal Well - Tellus Renkum GT-01/02
Vertical Section Plot plan
1000
900
800
700
i Target
Northing "
Target (m) i
(top reservoir)
300
200
160
o
2000 3000 4000 5000 6000 o 100 200 300 400 500 600 700 BO0 S00 1000
Outstep (m) Easting (m)

Figure 4-1 Directional plots for one well (initial trajectory)
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To indicate the separation between the wells, the two trajectories have been plotted in one
graph, which is shown in Figure 4-2.

Geothermal Well - Tellus Renkum GT-01/02

Vertical Section - 2 wells
1000
2000

3000

TVD (m)
4000 Target Producer Target Injector
(top reservoir) (top reservoir)
i s 1500 m .
6000
-3000 -2000 -1000 0 1000 2000 3000
Outstep (m)

Figure 4-2 Initial well trajectories for doublet

A future update may be to adopt an S-shape trajectory, as this may be required to enable drilling
at greater depths. At (very) high temperatures it may be impossible to use directional drilling
tools, as the temperature rating may be a limiting factor for this application. Also, when drilling
into ‘the unknown’, the risk of issues due to unforeseen circumstances is higher, hence the risk
of losing tools in the well is greater than normal. In those circumstances it is wiser to use the
simplest and cheapest tools available, i.e. rotary drilling equipment.

However, if only rotary drilling equipment can be used, it is wise to ensure that no directional
drilling is required at the deeper sections of the well. This can be accomplished by drilling an S-
shaped well, although this will mean that the along hole trajectory for both wells will be slightly
longer. An S-shaped well will be the new base case in the next version of the report.

Well trajectory - TD at 7000 mTVD

Following the issue of the draft report on 6th October 2020, there was a request from Tellus
Renkum to inrease the well depth, as a result of an update in estimated reservoir depths. The
result was that the anticipated top of the reservoir is now 6000 mTV, which value is now used
for the further calculations for the doublet. Similar to the previous assumptions, the AH length
of the drilled reservoir section is 1000 mAH.
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A number of scenarios were assessed, ranging from the simplest trajecties, as used before, to
various iterations for an S-shaped well design. The latter is thought to be the wisest option for
these complex wells, as it requires no steering (tools) in the deeper and hotter sections of the
wells, which is also explained above in chapter 4.1.

The effect of the deeper reservoir top for simple J-shaped wells is as can be seen in Figure 4-3.
The reason for the lower sail angle (8.8° rather than 12°) is the fact that a longer section is
available to reach the 1500 m horizontal distance between the targets. The total well depth
would increase considerably, from the previous 5620 to 7058 mAH.

Tellus Renkum GT-01/02 Doublet
Vertical Section - 2 wells
Sail angle: 8.8°
Max DLS: 1°/30m
Total depth: 7058 mAH

1000
2000
3000
4000
TVD (m)
5000 Target Target
Producer Injector
(top reservoir) (top reservair)
6000
7000
8000
-3000 -2000 -1000 0 1000 2000 3000
Qutstep {m)

Figure 4-3 J-shape trajectories for 6000 mTV reservoir top

Taking into consideration that it is wise to drill the wells such that the lower part is vertical, the
best strategy to be successful is to drill the wells S-shaped, with a low as possible (Dogleg
Severity) DLS and Sail angle. The DLS is a measure of how fast directional changes are made
in a well and is expressed in degrees per 30 m and the sail angle is the inclination in degrees
for the inclined section of the wells. A number of iterations have been made, and the optimal
solution for the trajectories is as shown in Figure 4-4.
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Tellus Renkum GT-01/02 Doublet Tellus Renkum GT-01/02 Doublet
Vertical Section - 2 wells Vertical Section - 2 wells
Sail angle: 15° Sail angle: 20°
Max DLS: 1°/30m Max DLS: 1°/30m
Total depth: 7094 mAH Total depth: 7121 mAH

1000 1000

2000

2000

3000 3000

4000 4000
TVD (m} TVD (m)
5000 Target Target 5000 Target Target
Producer Injector Producer Injector
(top reservoir) (top reservoir} [top reservoir] [top reservoir)
6000 6000
7000 7000
8000 2000
3000 2000 1000 0 1000 2000 3000 -3000  -2000  -1000 0 1000 2000 3000
Outstep (m} Outstep (m)

Figure 4-4 Optimised S-shaped trajectory options (15° and 20° sail angle)

As can be seen above, the horizontal separation between the wells is achieved at a much
shallower depth (approx 4150 and 3640 mTV respectively for the two options), after which the
wells are vertical to final TD. Although the 15° sail angle option looks more benign, it may be
more difficult to accomplish, as it means that the inclination needs to be reduced from 15° to 0°
fairly deep in the well. This is likely to be more difficult than at a shallower depths, due to
increased hardness of the formation and a potentially lower reposnsiveness of steering
equipment as a result of higher temperatures and a longer drillstring (spring effect).

For the purpose of this report however, the well trajectory with the 15° inclination is selected, as
it reduces friction in the buildup and dropdown sections of the well, and also the effect of the 20°
inclination alternative is not major, with only 27 m extra to be drilled.

Casing points — TD at 5500 m TVD

Looking at the total depth of the well, and the anticipated geclogical formations, a likely scenario
regarding casing / liner setting depths will be as depicted on Fig 4.3.
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Figure 4-5 Casing setting depths

In the 1st section, the North Sea formation is drilled to a depth of approximately 1000 m. This
will case off the relatively soft North Sea clays and sands, so that the well is kept open and also
it will provide a good basis for the installation of the BOPs.

The 2nd section will be drilled through the Rijnland (KN) {(Holland-KNGL/Vlieland-KNN), Trias
and Upper Rotliegend (RO: ROCL-Silverpit & ROSL- Slochteren) into the Limburg (DC).
Purpose is to case off the drilled formations and create a strong shoe to drill a long section
through the Limburg formation.

The 3rd section will be drilled through the upper section of the Limburg formation. Purpose is to
case off this competent formation, but also to create a very strong shoe, which may be required
to deal with possible issues when drilling into the reservoir prematurely while drilling the 4th
section. Issues could be circulating out a high pressure gas kick, bullheading a gas kick, etc.

Without this casing shoe, drilling into the reservoir prematurely would most likely be a scenario
that cannot be handled by the shallower shoe and formations. Further detailed design work will
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test this scenario and as a result this shoe may have to be set deeper than assumed in this
report. This should not have a major impact on the planned timings and cost.

The 4th section drills the remainder of the Limburg and places the shoe just above the reservair.
Drilling into the reservoir prematurely can be handled by the shoe of the 3rd section. Once the
4th section has been cased off and cemented, this should create a very competent ‘pressure
vessel’, which is required to deal with any high pressure kicks, containing a range of possible
fluiids (gases / liquids), but also losses situations can occur.

The 5th section is the reservoir section and it drills through the reservoir until a potentially good
reservoir has been established.

In order to validate some of the casing points, offset wells were checked (NLOG), as this is the
best confirmation of using the best assumptions.

Taking all of the above into consideration, the assumed casing points are:

¢ Chalk: 1000 m TV 1000 mAH
e Zechstein: 2000m TV 2020 mAH
e Intermediate: 3000 mTV 3040 mAH
e Above reservoir; 4500 mTV 4600 mAH
e TD (max): 5500 mTV 5620 mAH

Casing points = TD at 7000 mTVD

With the new trajectories, as described in 4.2 above (15° sail angle and 1° DLS) , and assuming
the well can still be drilled in five sections, the casing points have been recalculated.

The result is shown below.

e Chalk: 1000 m TV 1000 mAH (AH/TV depths unchanged)
e Zechstein: 2000m TV 2025 mAH (AH depth increase)
+ Intermediate: 3724 mTV 3810 mAH (AH depth increase)
s Above reservoir: 5500 mTV 5595 mAH (AH and TV depth increase)
¢ TD (max): 7000 mTV 7094 mAH (AH and TV depth increase)

Note: It has to be stressed that drilling to these depths is a tremendous challenge due to
formation hardness, high temperatures and unknown composition of reservoir content. This will
be reflected in the drilling time estimations.

Casing and Liner sizes

At this moment (September 2020), there are still several options open regarding casing sizes
that can be used for the producer and injector. Decision drivers are:

- Reservair size
- Completion type/size
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- ESP size (if ESP an be used)

- Anticipated flowrates

- Flow restrictions

- Availability of OCTG (casing/liner sizes)
- Corrosion/erosion measures

- Strength of casing/liner

- HPHT load cases

For the purpose of this report (5 sections) it has been assumed that a reservoir section of 8 14"
is assumed.

Depending on the anticipated flow characteristics of the well, a reservoir hole size can be
selected. This can be done at a later stage, however this may have an effect on the required
hole size through through the reservoir.

There are many other items that need to be addressed in order to carry out a casing design that
is suitable for these wells. Items such as reservoir fluid characteristics, cement quality
requirements, testing requirements, protection of shallower layers, corrosion inhibition, design
life, etc, etc, all need to be incorporated in a design.

Hence for now, a fairly simple design has been selected, whereby the reservoir section is 8 %"
and shallower casings/liners are selected with a view to ensure that a logical sequence of hole
sizes and casings is used for the preparation of a time and cost estimate for this doublet.

A proper casing design will require considerable engineering input and the use of appropriate
software, particularly Wellcat. This software is designed to incorporate the effect of temperature
in the casing design, which is a must when designing HPHT wells.
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Figure 46 Casing and Hole size selector

As can be seen in Figure 4-6 Casing and Hole size selector, there is a number of options for the
well design, if the reservoir section is assumed at 8 %%”. Two of those options are depicted in the
graph, however more options are possible.

For the purpose of this early planning phase, the blue line in the picture was followed, i.e. the
slimmer well design. Whether or not this is feasible, needs to be established later.

4.6 Capacity production well

The production well is expected to produce approximately 300 m3/hr. The effect on the well
design may be that the pump system that is required may dictate certain decisions:

e The pump and motor (if used) needs to fit in the well (size)
e Other equipment required (cable) need to be accommodated as well
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+ Driving mechanism may impact surface equipment

ESP selection

The ‘standard’ geothermal well normally produces water by means of an ESP, which is hung off
on a production string and powered by a motor. The maximum temperature for ESPs used in
the Netherlands is in the region of 150 deg C and a standard ESP can therefore not be used for
this project.

A number of alternatives were pusued: a high temperature ESP (if available) or an alternative
system. Below an overview of the options considered.

Deilir
Contact was made with Iceland company Deilir who produce water from HT reservoir. Deilir is
and Icelandic company, who are authorized agent for Novomet ESP pumps.

Novomet have produced many pumps for oil and gas, but also for geothermal wells. Some of
them have a high temp rating (see Figure 4-7, Figure 4-8, Figure 4-9, Figure 4-10).

Novomet was contacted a number of times and a meeting was held with their main design
engineer, to ascertain the capabilities of their pumps. The outcome was that the required
flowrates could not be achieved with the pumps that were available.

Design features of ESP system for geothermal water pumping
Tandem protector N677 — 4 protection barriers

Configuration of modules is LsBpB+BpBsL
Upper tandem

Advantages of tandem protector
Increased reliability— 4 protection barriers.
Two bags work as one, compensates double oil volume
Two thrust bearings - increased allowable axial load on protector shaft up to 6500 kg.
High temperature design — heat resistance up to 250 °C.

@ novomer
Figure 4-7 High Temperature ESP system
TELLUS RN Page 25 of 55
RENKUM B.V. @,@9‘ g

0000000594



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

Design features of ESP system for geothermal projects
HT Motor solutions: epoxy stator, heat-resistant components, heat-resistant motor oil

gy

Epoxy encapsulation vs. varnished type provides the following
benefits:

= Complete sealing of stator winding provide no mechanical wear
= Decrease of motor winding overheating
= |ncrease of insulation resistance to 10 times

= Motor operation in wells with ambient temperature up to 392°F,
max motor winding temperature — 428°F

Heat-resistant elements:

= AFLAS Rubber elements (O-rings, washers) up to 480°F
= RYTON Motor terminals up to 480°F

= Stator filling — high temperature compound up to 480°F

= Synthetic heat-resistant motor oil up to 480°F i

@ novomer

Figure 4-8 High Temperature ESP system defails

Motor bench tests
Every unit passes through acceptance tests of the motor assembly with a compensator
and downhole sensor

The purpose of the test is to check compliance of the test sample with the
technical specifications,
in the conditions similar to the actual operating conditions.

Tests are performed on a specially designed bench with a load unit and
cooling fluid supply system.

perating par i
diuﬂer ot ohalt loads. Torque curve construction

@ novomer

Figure 4-9 Deilir information
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Integrated (stack-up) tests of complete ESP systems
were conducted before shipment to Turkey

Two systems with AM and PMM motors were tested.
Operability at ambient temperature of at least 170 °C and the
temperature of the stator winding to 220 °C was confirmed.

Testing modes:
- Installation and start-up of the unit

- Heating to an ambient temperature of 360 ° F
- Heating of the motor winding up to 410 ° F

- Start/stop mode

- Dismantling and revision

1 yw -!- L L A

A

"THERMO" test well

Test well, 50 m deep, temp up to 250 C

245 mm casing (535 series)

Temperature adjustment unit

Flowrate meter, head and temperature sensors

@ novomer

Figure 4-10 High Temperature ESP system

4.7.2 Deilir update 11 December 2020

Deilir has indicated that they have a downhole pump that is suitable for higher temperatures, in
the range of 180-200°C and that can produce at 400 m3/hr (111 It/sec).

High-Temp ESPs

e

% <) Rept % Reply All > Forward
clts.is> 2 TRy | 3 Bepy A
m- Fri 11-Dec-2011:26

C:i) You replied to this message on 11-Dec-20 11.59.

NVT75500 @ G0Hz.pdf " hﬁ Turkey and Iceland well operation reportxisx .
— 160KB 159 KB

.
Thanks for the call earlier. To summarize, yes Novomet can deliver pumps that can pump in the well conditions you described

Well Temp: 180-200°C
Flow Rate: 400 m2/hour

In the attached is the most likely pump candidate, the NY755000. This pump has been installed & few times in Turkey in ~180°C temps. | attached as well the
overview of the projects Novomet have been deing in Turkey for binary powerplants. Note, this list is a few months old and even mare wells have been

cammissioned.

Mote. In these temperatures the sensor will not work and cannot be used.

Regards,
Bestu kvedjur / Bast regards -
n .' . ds— Project manager
FaY NEL 2 e
= s sia FUIIpne
Technical Serviocs eilir.com

Figure 4-11 The email message form Deilir
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In the message, they recommend the use of the ‘NV755000’ pump, a performance curve of
which is displayed below in Figure 4-12. Further detailed investigation is required to assess the
suitability and the quality of these pumps.

NV/905 series. NV75500

NV75500 PUMP PERFORMANCE CURVE

NV75500 60 Hz / 3490 rpm
Curve is calculated for one stage on water of 1.00 sg
905 series / OD 230 mm
Head
m ft
4571 150——— —— - Qi Q;m O,,_l
Tt
-~ |
A ! ‘ [
~ !
ssatizg—t DL
Eff, %
1009 3054 10— — | NN K N N W S — - - — —— 4
| | 1| \
, 1 ' L .
T T (] b | Power
| | Z iy AN | hp W
el
01 1watsol Sl T TN AL L L L | 800506
W O B o i (M |
_ A Power) | \\Q |
S ! N |
ratasl | 1 4 | v[MA L | aofoes
7 ! VAN
7 i L3k
7 1 B
od golo <2 VN T 1 i1 | 1 o.0to0
0 25000 50000 75000 100000 125000 150000 ppd
° 5000 10000 15000 20000 mday
Capacity

This Engineering Perfomance Curve shows the single stage design performance for sizing purposes only.
Actual system performance will be within the parameters specified in APl Recommended Practice 11S2 for
Electric Submersible Pump Testing

Engineering data NV75500, 60 Hz

seim) ECSIPMSLV:)“’"" o TBA TBA Rotational Direction cw

Housing Diameter 9.05in 230 mm
Recommended 56601-94335  9000-15000 EELELELITES
Operating Range bpd m?/day Limit
Shaft Diameter 2.05in 52 mm |
SS“?“ Crons 3.20in? 2123mm? el ARl 4078 psi 343 bar
ectional Area

NR, NT and NV series pumps are available with straight-sided shaft splines only

SELGELEETIN 3940 hp 2940 kW

ENOVOMET ; RMAL F A 25

Figure 4-12 The ESP that was recommended by Deiler
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Baker Hughes

In the Netherlands, Baker Hughes (BH) is the main provider for ESPs. As a result, they know
the local geothermal market very well and have learned more lessons than any other service
provider in the Netherlands.

At the moment, BH have no system readily available in the Netherlands, however they are
working on an ESP that can work in temperatures up to 220 deg C.

On a Baker website mention is made of a system that is capable of handling water
temperatures of up to 220°C. The link to the website is (see also Figure 4-13):

https:/iwww.bakerhughes.com/integrated-well-services/integrated-well-

construction/production/artificial-lift/electrical-submersible-pumping-
systems/pumps/centigrade-elevated-temperature-production-systems

As BH is a reliable party for the provision of ESPs, they should be seriously considered for this
project. Smaller companies could also design a suitable system, however there is a risk that
the quality of such design is below par, due to the fact that they have smaller budgets
available for research and QAQC.
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Case study: canada

Baker Hughes S3

CENtigrade ESP system designed for
SAGD infill wells delivered record run

time, saved $750,000 USD

A major steam-assisted gravity
droinage (SAGD) customer in Canada
wanted to use electrical submersible
pump (ESP) systems in infill wells with
7-in. casing and bottomhole
temperatures up to 428°F (220°C).

Infill wells are drilled in SAGD fields
between existing well pairs in order to
maximize recovery from the reservoir.

Even though their temperatures are
not as high as SAGD wells, infill wells
are still hot enough to challenge ESP
systems with conventional
temperature ratings.

In the past, conventional ESP systams
had operated for only o few months
before failing. The cperator had
targeted run times over one year for
these applications to justify these
type wells.

The standard 500 series CENtigrade™
elevated temperature production
systemis too large to fit into 7-in.
wells and the conventional 400 series
ESP systems were not robust

enough to handle the high-
temperature environments.

Baker Hughes artificial lift exparts
developed an ESP system to handle
temperatures up to 446°F (230°C). Its
features include:

* The CENtigrade 450XPV high-
temperature motor powering Baker
Hughes compression pumps with
high-temperature carbides

= High-temperature 400XPV seals with
three metal bellows

* XPV motor lead extensions

High temperatures, along with steam,
gas, abrasives, and low sub coal push
the ESP systems to the limit.
Separating gas using gas separators
is not very effective in highly deviated
wells and another solution wos
needed. Baker Hughes used the
keyhole gas avoider to aveid the gas
at the top of the casing and allow
access to the wellbore fluid at the
bottom into the pump.

The 400 series CENtigrade ESP systems
proved to be a success with a total of
44 installs. The longest run achieved to
date is 1189 days and 6% of the
systems exceed the one-year run

time target.

Challenges

= Increase ESP system run lives in wells
with bottomhole temperatures
reaching 428°F (220°C)

« Determine different soluticn because
the 7-in. casing with instrumentation
in wellbore would not accommodate
the typical 500 series CENtigrade
ESP system

Results

- Developed o 400 series motor ond
ESP system rated to bottomhola
temperatures up to 446°F (230°C)

= Successfully installed 44 units
exceeding the customer’s run
time target

- Reducad costs due to less frequent
pulls and installs, and increased
production uptime, saving the
customer approximately
$750,000 USD to date

bakerhughes.com

RENKUM B.V.

Figure 4-13 Overview of the data on HT ESP systems on a Baker Hughes website
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lceland Drilling

Iceland Drilling was also contacted for experiences, however the wells in Iceland are special, in
that they are normally over-pressured (high pressure in reservoir) and do not require a pump to
produce the water to surface.

ST71

ST1 in Sweden and Finland were contacted. They are reluctant in sharing info regarding their
operations. Apparently, everyone that goes on location needs to sign an NDA, so this would
require a considerable effort.

Ross Drilling
One Ross Drilling supervisor (who worked on the ST1 site) as well as the drilling manager were
contacted. Both could not provide any detailed information on the pumps.

Germany

Several contacts in Germany were approached and it was observed that for wells with higher
temperatures, in some cases line shaft pumps are used. These pumps are installed in the well
and are driven by surface-installed motors.

This option can be investigated further, again focusing on temperature rating and also QAQC.

In fig 4.9 an example is shown of a line shaft pumping system; Figure 4-14 shows an example
of a drive motor for a line shaft pump.
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Figure 4-14 Example of line shaft pump (Goulds)
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48 Wellhead

This setup for a line shaft pump will require a different setup
for the surface equipment.

More detailed information and more accurate technical
drawings regarding the line shaft pump and the surface drive
system will be required to assess the full technical and
financial impact of such a system.

Another additional item for the setup at surface may be the
requirement for an extension or compensator sub, see also
Figure 4-16

The idea of this compensator sub is to allow for expansion of
the surface string, as a result of temperature fluctuations.

Also for this piece of equipment, the exact details of this
setup and he cost will have to be investigated further in the
future.

Figure 4-15 Surface drive motor for line shaft pump

Given the status of the information, a choice for the pumping system, and thus the wellhead
setup cannot yet be made.
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Figure 4-16 Compensator op top of wellhead

TELLUS « winlcy Page 34 of 55
RENKUM B.V. e

0000000603



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

4.9 Included in cost estimate

- Appropriate time for rig commissioning has been included/considered, however this can
be done during the rig mobilization to the location, so this time is not included as a rig
day rate item. Only a cost provision for the actual commissioning cost (independent
company) has been included. Reason is that the rig that is used for this project should
only be accepted (for paying dayrate) after commissioning.

- Time for crew training has been added, however at this stage, this has also heen
planned at the beginning of the well, and as such it could be done during the rig
mobilization, e.g. during the commissioning period, hence this will not have an effect on
(rig) cost. It can be foreseen that the drilling contractor will request payment for the
crews for attending the training, even if this is done during the mobilization period, so a
cost element will be included for this item.

410 Excluded from cost estimate

- Surface Equipment
All of the surface equipment connected to the X-mas tree is excluded from the cost
estimate (so surface equipment starts at the flow line).

- Conductor + installation
The conductor is best installed offline (without the rig on site). There are specialised
companies that can be used to install the conductor.

- Upfront well design work
Not included in the cost of the well is the work requied to design the well.

411 More detail required

- Special equipment
Deep wells may require special equipment; this depends on what the reservoir
contains and how this needs to be managed. An example would be H:S in the
reservoir, which requires additional equipment and services, such as a Cascade
system (breathing system for drill crew) or early kick detection (very sensitive Coriolis
flowsensors).

- Testing duration
The exact duration of the test will probably be defined when drilling and approaching
the reservoir, when more data is known on the geology and also the contents of the
reservoir. This will have an effect on the well test programme, as permeability/skin and
other metrics will define what is possible and required.
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For the purpose of this cost estimate, a test period of 14 days was included in the
programme, excluding preparations.

- Logging requirements
Given the high temperatures of the subsurface, logging may be possible to a certain
extend, however this requires considerable research into tool availability, logging
requirements and logging options (can-cannot do).

It may be possible to test the logging tools that are planned to be used in an oven for
a period of four weeks. This requires considerable planning and possibly an additional
investment upfront.

For the purpose of this cost calculation, it has been assumed that all materials that are
required to successfully drill the wells are available on the market.
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5 Estimated duration

For the producer well, a detailed plan has been prepared, taking into consideration the knowns
and the unknowns (assumptions) for the design of the wells and the execution of the drilling
programmes.

5.1  Drilling Complexity Index

The complexity of the well normally has an impact on the risk profile, hence on well cost.
To estimate the effect of of this complexity on cost, a Well Complexity Index sheet was used,
which points to 35% contingency that should be applied.

DRILLING COMPLEXITY INDEX

Complexity Complexity Recommended
Indpx; Rating: Contingency:
Complaxity  Discipline Subject Selectad value ‘Remarks Seore Contingeney
commexmy | Well Pragramme Hew well / Re-eniry 7 Hew Well )
e 100 Surface or Subsea wellhead Surface Wallhead = o
Field Experiance and Logistics limited offset data 8
Logistics silustion Goed Logistics
- 4 | Fin Specifications Rig Type Land
Walsr Deoth Water Depth / 0 for Land
Rig Capatility At capacity (> 30% of ng's capacty is used) 3 30 k3
Damck Capacity Derick has suffcient capacity (ERD)
. o Month werking since stacked Oper but new ta fleet / Warm stacked 3
5 Trua Yertical Depth (m) 5500 &
Mallieccey Outstep {Horizantal Displacemtim) 1000 1
n £ Targat - Moasurad Dapth {m) 6520 2 % 2
Win Target Widih {m) 100
Total planned dogleg <30 degrees
- - 0 traectory? tio
Mukiple: Targets? Ho % 5
Max Holz Angle in well {degress) 0-40 1.0
Pressuies & Temperatures  Maximum Mud weight {20 - poa) 182-21 [16-175)
o £ Presaure Ramp ? No presaure ramp
WMasimum Mud Overbalance (bar - psi) 35-105 (500 - 1500} 1
Winimam Diling Margin (sg (pog) | 16-20 (0.192-0.240) 1 15 15
» b Pors Pressura & Frac Gradient Uncartain Pora prassure & Frac Gradient
Maximum Temperature >204°C (>400°F) w
Temperatures Temperalues known
n 30 | Casing Programme Gasing Program f number of stings 5 5mngs / Liners 5
Casing configuration 4 itlems(s)point(s) selected. Press to change 3 2 n
Crificality of casing shos depth 2 casing shoas 5
-~ o | Formation issues Halo Stability Cortain prablams 3
Formation lssues, please press bluz anow > Single zons/section, moderale pmblems expected 4
Special considerations, pls press blue arow » Some special considerations apply 5 5 6
HSE issuas Lecation and Discharges Onshore Open pil
* = H25 [Extpected H25] 10-15K BOP ]
TOTAL SCORE B4
* o Muliiplication Factors Water Depth Factor Automatically caleulated by program 1.00 L3 & 4
Woll typs Apgeaisal diiling 105 88 J
FINAL SCORE: L
Project: UDG Well Status sheet: COMPLETE
Customer Tellus Renkum Date: 22th Sept 2020

Figure 5-1 Drilling Complexity Index

Especially in the early stages, it is important to assume a reasonable contingency, as many
unforeseen items will pop up in the planning phase while moving toward start of execution. A
good example is the recent NOx disposition issues that have already stopped a number of
drilling rigs.
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This will be added to the risks register. A good solution in my opinion would be to use a rig that
can run on grid power. This does mean that the location needs to be (made) suitable for such
an application (power supply).

As stated before, the recommended contingency that should be applied to the cost is 35%.

In reality this could be lower, but it could also be higher. The contingency can be lowered by
working on the issues that have been identified. E.g.: if a better definition can be given regarding
geology, better plans can be made regarding drilling strategy, mud type, drilling tools, drilling
practices, crew training, etc, etc. This will then lower the chances of occurrence, but also the
effect of the consequences, due to a better response.

Main items to cause additional cost are: the lack of detailed offset data, depth of the well, high
temperatures and unknown formation behaviour (pore pressures, frac pressures and the fact
that we will most likely be drilling into carsts and/or fractures).

Planning for Producer

The time planning model has assumed a fairly basic sequence of operations, based on what is
seen as quite a normal performance of a standard land rig. The planning includes three
phenomena that negatively affect rig performance:

1. Inthe recent years, most rigs have been upgraded with automated and more complex
equipment, to improve safety, by means of a more hands-off approach. With increased
automation, operational performance suffers somewhat, due to the fact that machines
just cannot act as fast as humans. This is caused by the fact that all movements of
machines are monitored by sensors, which have been programmed to only let
machinery move when nothing is in the way. That means that equipment sometimes
waits on other equipment to move out of the way, before it can perform its task. These
interlocked systems are safer for humans, but slow down the rig, which has been
incorporated in the time model.

2. Also, regular safety meetings are now pretty much standard in the operations, and
companies take their time to do them during a range of operations. Also this has an
impact on performance. A recent study on an offshore rig indicated that where a rig can
pull pipe at 650 m/hr uninterrupted, the total time for tripping (pulling pipe out ofthe hole
or installing pipe into the well) is more in the 200 m/hr range. Reason for the slower
performance is: automation, safety meetings, additional circulating (pumping) and flow
checks (monitor for gas influxes in the well).

3. The final issue with performance is the fact that many experienced engineers have left
the industry during the recent downturn in the oil and gas business. Inexperienced
people were hired to fill the gaps and as a result operations are a bit less smooth than
before. This is also a reason for the more ‘pronounced’ safety meetings.

Rig performance metrics

- Tripping speed (in and out of the hole) has been assumed at 200 m/hr
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- BOP test durations have 24 hrs (testing a HPHT BOP stack can be a bit more
cumbersome)

- Time contingency 35 %

- Drilling the 10 5/8” section will be slower just above the reservoir due to the fact that the
rock is hard and also, most likely, the last section has to be drilled carefully, to avoid
drilling into the reservoir early. So ROP has been reduced from 7 & 7 to 4 resp 3 m/hr
during the last 2 bit runs.

- An extra full roundtrip has been added in this section, to cater for an extra bit change,
or for a motor/MWD failure (due to vibration).

- In the reservoir section, ROPs have been reduced from 5, 3 and 2toresp 3, 2 and 1
m/hr. This is not an unrealistic assumption, as drilling can be really slow at these depths.
This has meant that another bit trip had to be made to reach section TD.

- Consequence of the slower drilling and the extra roundtrip(s) is that more BOP tests
need to be carried out, each adding a day to the schedule.

- Also 2 days have been added for rigging up additional equipment, related to drilling into
the HPHT section. This may have to be done earlier if there is a risk of drilling into the
reservoir while drilling that section.

- Time for rig commissioning has been included, but this may also be done in the rig move
period, so this time is not included as extra cost

- Time for crew training has been added, however at this stage, this has been planned at
the beginning of the well, and as such it could be done during the rig move, not having
an effect on (rig) cost.

- Drilling the 10 5/8" section will be slower just above the reservoir due to the fact that the
rock is hard and also, most likely, the last section has to be drilled carefully, to avoid
drilling into the reservoir early. So ROP has been reduced from 7 & 7 t0 4 resp 3 mv/hr
during the last 2 bit runs.

- An extra full roundtrip has been added in this section, to cater for an extra bit change,
or for a motor/MWWD failure (due to vibration).

- In the reservoir section, ROPs have been reduced from 5, 3 and 2 to resp 3, 2 and 1
m/hr. This is not an unrealistic assumption, as drilling can be really slow at these depths.

This has meant that another bit trip had to be made to reach section TD.

- Time for rig commissioning has been included, but this may also be done in the rig move
period, so this time is not included as exira cost
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- Time for crew training has been added, however at this stage, this has been planned at
the beginning of the well, and as such it could be done during the rig move, not having

an effect on (rig) cost.

- Consequence of the slower drilling and the extra roundtrip(s) is that more BOP tests

need to be carried out, each adding a day to the schedule.

- Also 2 days have been added for rigging up additional equipment, related to drilling into
the HPHT section. This may have to be done earlier if there is a risk of drilling into the

reservoir while drilling that section.

TD Graph - TD t 5500 mTVD

The estimated time to drill the producer is 191 days (see also Figure 5-2), including 35%

contingency on time.
The time without contingency is 141 days.

Start Date: TBC Days on well: 0.0
Est. end Date: Tellus Renkum GT-01 (TER-GT-01) Days ahead: 0.0
Print date: 16-10-20 Time-Depth Graph Days to 180.7
Well Status:  Not started Days on AFE: 190.7
0
——Planned AFE
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(mAH)
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Duration (days - excl rigmoves)

Figure 5-2 TD graph for producer (6500 mTVD)
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Also, for the time planning, this excludes:
- Surface Equipment
- Conductor + installation
- Upfront well design work

TD Graph - TD at 7000 mTVD

As can be seen in the TD graph in Figure 5-3, the impact of deepening the well so much is
drastic. This is a known phenomena when drilling deep wells; the time it takes to drill such a
well increases exponentially and so does the cost.

Start Date: TBC Days on well: 0.0
Estiend Dates Tellus Renkum GT-01 (TER-GT-01) Days ahead: 0.0
Print date: 11-12-20 Time-Depth Graph Days to 282.9

Well Status:  Not started Days on AFE: 282.9

——Planned AFE
1000
2000
Depth 3000
(mAH)
4000
5000
6000
7000
8000
0 50 100 150 200 250 300
Duration (days - excl rigmoves)
Figure 5-3 TD graph for producer (7000 mTVD)
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Cost

6.1

6.2

Cost estimate TER-GT wells - 5500 mTVD

The cost estimate for the Tellus Renkum wells is

TER-GT-01 (Producer) : 221 meuro
TER-GT-02 (Injector): 20.0 m euro
TOTAL: 42.1 m euro

The detailed cost engineering work was only carried out for the producer well, and the cost for
the injector well was assumed somewhat lower than the producer.

Reason for this approach is that the injector well requires a similar effort to drill and there
should not be a great difference between the two wells.

The injector well could be somewhat smaller, due to the fact that no pump will be installed in
the well. Also, the cost of the pump and the surface equipment required to drive the pump is
not required. The total of this cost benefit is now estimated at appr 2 min euro, which brings
the cost of the injector well to 20 min euro.

Further cost updates will be done, which may include changes to the trajectories and updates
on the materials used.

Cost estimate TER-GT wells - 7000 mTVD

The cost estimate for the deeper version of the Tellus Renkum wells is:

TER-GT-01 (Producer) : 30.4 m euro
TER-GT-02 (Injector): 28.2 m euro
TOTAL: 58.6 m euro

As can be seen, the effect of the deepening of the well is considerable. This is caused by the
fact that deeper formations are much harder and that round trips will take longer, which in tern
also causes the need for more BOP tests.
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COST ESTIMATE - LEVEL 1 - Tellus Renkum GT-01 (TER-GT-01)

No  Rig oparations. Details Days Rig dayrate Rig cost Other TOTAL REMARKS
1 Rigmowa To TER-GT-01 And ng up on lacebian & 300 000 €300000  Lump Sum, low continpency
2 Dril 307 - 1000m BS € 30,000 €254313 €254 311
3 Fun cesing 24° - 995m 57 € 30,000 e1m €ion
4 Dre20" 2020m 109 € 30,000 E325645 € 325645
5 FRun casing 16" 2015m 25 € 30,000 € 74.500 €74500
& Drill 14 1/2° - 3040m 136 € 30,000 € 408 670 € 408,670
F o Runmar 11 547 - 3009m {.1.] # 30,000 € 198 096 € 198 096
& Drill 10 5/8" 4600m 32 € 30,000 €1,17554 €1,175541
8 Runliner 9 58" 4599m B85 € 30,000 €254 796 €254,796
10 Drill 8 1/2" 5620m 593 € 30,000 € 1,780,088 €1,780,088
11 Loggmng Extended logs. 54 € 30,000 € 182 000 € 182,000
12 Run WWS 7 52° 47 € 30,000 € 142 087 €142 087
13 Taesting Test wall 235 € 30,000 €T05375 €705375
14 Install DHP Complete wed 23 € 30,000 €67 500 € 67 500

Totals 180.7 €5,720,124 € 300,000 €6,020,124 Total rig cost
Contl 3% 10%
Contingency cost € 2,002,044 € 30,000 €2,032044 Total Contingency - rig cost

No rantais & Unit  Pricalunit Cost Other TOTAL REMARKS
1 Directionat drilling - rentals 1 € 955,000 € 965,000 €965,000
2 Directional driling - sanicas 1 € TO7 567 € 707 567 €707 567
3 Bis & Coring - materiaks {consumebles) 1 €235,000 €285,000 €285,000
4 Bits & Coring - services
5 Hole openers, underreamers.

& Drifing & Campl fluids - matenals/chemicals 1 €393 542 €393 442 €393 442
7 Oniling & Compl fluids - services’engineening 1 €265,043 €265043 €285,043
& ODriling & Compl fluids - sobds control equipment 1 € 130,000 € 180,000 € 180,000
9 Waste Management Senvices' weste cosl - driling 1 €345,000 €345,000 €345,000
10 Wasle Management Semices’ waste cosl - localion
11 Cemenling senaces. 1 € 130,000 € 130,000 € 130,000
12 Conductor/casinginer unming senaces (M)

13 Electric Logging Services (formation evaluahion) 1 £ 500,000 € 500,000 € 500,000
14 Electne Logoing Serwces (e o perlorating)

15 Shokhine ! wireline services
18 Nug logging Bnd geological services 1 £212T14 €272714 €272714
17 Fishing, Miling, Cutling & Undermeaming senvces
18 Test Equipmeni Rentais 1 € 400,000 € 400,000 € 400,000
19 Testing supervision

20 HP equipment renlal (HP pump, HP test separalor) 1 529 307 €528 307 €529.307

21 Wellhead Equipment & X-mas Ires services 1 €40000 € 40,000 €40,000

22 Dowmnhole pump & accessones - RENTAL 1 € 400,000 € 400000 €400,000

23 Cranes and fransport

24 Nud cooler 1 €190,859 € 190,850 €190,859

25 Transformers, swiichgear 190.7 € 1,000 € 190 671 € 190671

Totals €5,794,504 €E784,604 Total 3rd party cost
‘Contingency 250%
‘Comtingency cost € 1,848,651 €1,448,6517 Total Contingency - Ird party
. No Well materials Unit  Priczhunit Cost Other TOTAL REMARKS
1 Conductor & accessones (matenals)
2 Casing 24" 1100 €350 € 385 000 € 385,000
3 Lner 1134” 2220 €200 € 444 000 €444 000

4 Liner 358" 16800 €150 € 240,000 € 240,000
5 Liner?™
& Blank pipe 7 548" far WWS T00 €110 €77.000 €77,000
T Liner hanger 11 34" - incl services 1 £ 250,000 € 250,000 € 250,000
& Liner hanger 8 58" - incl services. | € 230,000 € 230,000 € 230,000
9 Liner hanger 8 58" - incl senices 1 € 30,000 € 80,000 € 80,000
10 Fioat equipment & centralisers 1 € 22,000 € 22,000 €22000
11 Cement & Addiives 1 € 300,000 € 300,000 € 300,000
12

k]

"

15 Wira wrapped screens. T00 €624 € 435 800 €436 300
1@ Wellhaad Egquipment and Xmas tree
7
18 Dawnhala pumg & rods 1 €1,000,000 €1,000,000 € 1,000,000
12 Welhead Equipment and Xmas tree 1 € 300,000 € 300,000 € 300,000

20

21 Crossowars 1 € 20,000 €20,000 € 20,000

€3,784,300 €3,784800 Total Well Materials
‘Centingency 6%
‘Centingency cost € 946,200 £946,200 Total Contingency - well materials

No We e and Supervision Unit  Pricelunit Cost Other TOTAL
1 Well Engineering - preparation phase Nl included
2 Dady supendsion on site (DSY + NDSV) 190.7 €150 € 286 006 £ 286,006
3 Night supendsion 1907 €100 €247 372 €247 872
4 Office supporl during execution (SWE/Driling Manager/QHSE)] 1807 €3.000 €572.012 £572,012
5 Afier aclion ravew 1 € 10,000 € 10,000 € 10,000
& End of well report 1 €10,000 € 10,000 € 10,000
7 HPHT traming for crews 3 £ 100,000 € 100,000 £ 100,000
B Rig & equipment audits 1 4 100,000 € 100,000 € 100,000
9 Rig site support while drifing HPHT 50 £3.000 € 150,000 € 150,000
10 Wellcat Enginsernng & support 1 € 40,000 €40000 € 40,000

Totals €1,515.891 €1,516,331 Total Enginssring & Suparvision
‘Contingancy 35% 0%
‘Centingency cost € 530,562 €530,562 Tolal Contingency - Ird party
TOTALS
TOTAL COST GEOTHERMAL WELL €17,116,419
TOTAL CONTINGENCY € 4,957 456
ORAND TOTAL €22,072.475
Figure 6-1 Overview of detailed cost sheet TER-GT-01 Producer (6500 mTVD)
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COST ESTIMATE - LEVEL 1 - Tellus Renkum GT-01 (TER-GT-01)
No  Rig operations Details Days Rig dayrate Rig cost Other TOTAL
1 Rigmose To TER-GT-01 And rig up on location € 300,000 E300.000  Lump Sum, low contingency
2 Dril 30" - 1000m 92 € 30,000 € 274,500 €274 500
3 Run casing 24" - 985m BT € 30,000 €171.011 €171.011
4 Drll 20 AP5m 1ns € 30,000 € 346,430 € 146 430
5 fun cesing 167 2020m 25 €30,000 €74,503 €74 503
& Drill 14 172 - 3810, 229 € 50,000 & 687,558 € 687 556
7 Runfiner 11 34" 3308 m 170 £30,000 €211,100 €211.106
8 Drill 10 59" 5596m 476 € 30,000 € 1,427 187 €1427.187
8 Runlinar 9 587 5590m a1 € 30,000 € 271,603 € 271 600
10 Drll @ /27 T084m 1250 € 30,000 €3,749 854 € 1740 054
11 Logging Exendad logs 54 € 30,000 € 182,000 € 162000
12 Run WWs 7 5a0 6.0 € 30,000 €178,114 €178 178
13 Tasting Test el 288 € 30,000 €88511 € 805 131
4 Install DHP Compiot well 22 € 30,000 € 67,500 € 67 500
Totals 2829 € 8,487,256 € 300,000 € 8787256 Total rig cost
Contingency 35% 10%
Contingency cost € 2970,640 € 30,000 €2.000,640  Total Contingency - rig cost
No Third rentals & Unit  Pricefunit Cost. Other TOTAL REMARKS
1 Direchonsl driling - rentals 1 € 965,000 € 885,000 € 965 000
2 Directional driling - sendces 1 €1,131,046 €1,131,048 € 1,131,046
3 Bits & Conng - malenaks (consumables) 1 € 345,000 € 345,000 € 345 000
4 Bits & Coring - senices
5 Hola openers, underieemars
& Drifing & Compl fluids - mawenals’chemicals 1 € 463,442 € 463 442 €463 442
7 Drilng & Compl fluids - servces/anginaerng 1 € 265,043 € 265,043 € 25 43
& Driling & Compl fluids - Solids control equipment 1 € 180,000 € 180,000 € 180 000
% Wasle Management Senvices’ waste cost - drilling 1 € 500,000 € 500,000 € 500 000
10 Wasta Management Services wasie cast - location
11 Cemerling saraces. 1 € 150,000 € 150,000 € 150 000
12 Conducior/casing/iner munning services (MU)
13 Elaciric Logging Sendces (formation evaluation) 1 € 500,000 € 500,000 €500 000
14 Elocine Logging Senaces (a g parforating)
15 Shckine / wirelne services
16 Mud logging and geological senvices 1 €1,155123 €1,155,123 €1155.123
17 Fishing, Wiling, Cuting & Underreaming services
18 Tast Equipment Rentais 1 € 400,000 € 400,000 € 400 000
18 Tasting suparvsion
20 HP equipment rental (HP purmp, HP test separator) 1 €529,307 € 529,307 €579 307
21 Wellhead Equipmen & X-mas bras services 1 € 40,000 € 40,000 € 40,000
22 Dowmnhole pump & accessones - RENTAL 1 € 400,000 € 400,000 € 400 000
23 Cranes and lranspart
24 Nud cooler 1 €317,370 € 37,370 € 317.370
25 Transformers, swilchgear 2829 €1,000 € 282 909 €252 000
Totals €7,624,240 €7.624240 Total 3rd party cost
Contingency 25.0%
Contingency cost € 1,906,060 €1,506,060 Total Contingency - 3rd party
No Well materials. Unit  Price/unit Cost Other TOTAL REMARKS
1 Conductor & acoassonics (manorials)
2 Casing 24" 1100 €350 € 385,000 € 3015 000
3 Lner i1 34" 220 €200 € dd4 000 € dda 000
4 Liner3 s 2200 €150 € 330,000 € 530,000
& Liner?
6 Blank pipa 7 548" lor WWS 200 €110 € 99,000 € 99 000
T Liner hanger 11 34" - incl sarvicas 1 € 250,000 € 250,000 € 250 000
B Liner hanger 8 5 - incl services 1 € 230,000 € 230,000 € 230,000
& Liner hanger B 58" . incl sarvicas 1 € 80,000 € 80,000 € 80 000
10 Fiosd equipment & centrahsars 1 € 22,000 € 22,000 € 22,000
11 Camenl & Addithves 1 € 300,000 € 300,000 € 300,000
12
12
]
15 Wire wrapped screnns. 800 €624 € 499,200 € 499 200
16 Wellwad Equipment and Xmes oo
7
18 Downhole pumg & rods 1 €1,000000  €1,000000 € 1,000,000
18 Wallhwad Equipment and Xmas tres 1 € 500,000 € 500,000 € 500 000
20
21 Crossowars 1 € 100,000 € 100,000 € 100 000
€4,239,200 €4.239.200  Total Well Materials
Contingency 60%
Contingency cost € 2,119,600 €2119.600 Total Contingency - wall materials
No Well Enginsering and Supsrvision Unit  Pricelunit Cost Other TOTAL REMARKS.
1 Well Engineering - preparation phase Not included
2 Daiy suparasion on sia (OSV + NDSV) 2829 €1,500 €424.383 €424 363
3 hight suparvision 2629 €1,300 €367 781 € 307781
4 Office supporl dunng execution (SWE/Driling Manager/QHSE) 2829 €3,000 € 840,726 € 548 776
5 Aftor action review 1 €10,000 €10,000 € 10,000
8 End of wel report 1 € 10,000 € 10,000 € 10,000
T HPHT training for crows 1 € 100,000 € 100,000 € 100 000
B Rig & squipment sutits 1 € 100,000 € 100,000 € 100,000
o Rig site suppart whils driling HEHT 50 €3,000 € 150,000 £150,000
10 Wellcat Engingsring & support 1 € 40,000 € 40,000 € 40,000
Totals €2,060,870 €2060870  Total Enginesring & Supsrvision
Contingency 6% 10%
Contingency cost € 717,804 € TIT.804 Total Contingency - 3rd party
TOTALS
TOTAL COST GEOTHERMAL WELL €22.701.666
TOTAL CONTINGENCY € 7,744, 008
GRAND TOTAL € 30,446,670
Figure 6-2 Overview of detailed cost sheet TER-GT-01 Producer (7000 mTVD)
TELLUS Page 44 of 55
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For all the services, recent prices are used and if no recent prices were available, an estimate
was made, based on earlier experiences.

When the plans are detailed further, more detailed cost estimates can be produced based on
the individual costs for the subcontractors (listed below). The service contractor cost are
based on recent estimates and experiences with tenders for geothermal operators.

The numbers assumed are visible in the cost estimate.

6.3 Included

The cost calculation includes:

The cost for one producer and one injector well

Rig mobilisation and demobilisation

One rig skid on the location

Use of a 2000 HP triples rig

Time for the installation of some sort of completion for the producer, which will be used
for testing only and thus it will also be used on the injector well

Use of a unitised wellhead

Depths as per provided information

ol e

s 1 <

6.4 Excluded

Excluded are the following items:

Conductor pipe and installation

Drilling location build cost, (asphalt, cellars, conductors)aar aan te denken?)
Well design work (approximately 1.5 yrs) , except the use of Wellcat

Days required to rig up the rig (mebilisation), this is at a fixed cost

Sound insulation equipment such as sound walls

Surface Equipment

Special Equipment (e.g. BOP modifications)

B @ oo By s

6.5 More detail is required on

Drillpipe The special conditions (HPHT) may require exotic
materials
Casing design Optimisation is always possible and several iterations are

normally required

Geology More detail is required on the geology, so that casing points
can be optimised

Reservoir content Reservoir content determines the materials selected

TELLUS \
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Risks & Opportunities

A number of risks and opportunities were identified. Risks can have a egative impact on cost,
where opportunities could reduce cost.

ISSUE RISK Rationale/Explanation

Medium Will drive up cost, as all materials need to be
suitable for HT operation. This is not so much a risk,
more a given, however the risk is that something is

missed.
Availability of an ESP | High Max ESP working temperature (Oct 2019) is 155
for high temperature deg C. Alternative option could be a line shaft pump
application Cost unknown yet
Low Productivity Index | Low Determines installation depth ESP
Casing availability Medium Sizing of BOPs (availability of sizes beyond 21 %)
Seismicity Medium Re-injecting cold water into hot reservoir can cause

thermal shock.

Bringing temperature down too much adds value
(domestic heating after use in paper factory), but
may increase risk of seismicity (i.e. can affect
business model)

Noise Medium Producing steam can be noisy, silencers may be
required (permit / cost risk)

NOX deposition Medium/High | This needs to be resolved before start, potential
showstopper

Has impact on rig selection

Has impact on location (vicinity Nature 2000 area?,
needs power grid for rig?)

Use ‘new’ ESP | Medium What is the quality of these pumps?

supplier How is the after-sales support ? (experiences from
others)
How to perform QAQC? There seems to be a test
installation (which is good)
Will ask my contact in Rumania if he has any
experience with Novomet

Table 1 Project risks
TELLUS ; )
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about how to deal with
NOX deposition

OPPORTUNITY VALUE Rationale/Explanation
Do a Hazid on drilling and Very high With the right people in the room, most
production (potential) issues will be raised in time
Learn from other high High Visit to Iceland production facilities (I can
temperature operations set this up if you are interested)
(experience up to 550 deg C)
Steam is used to generate power, to heat
houses, but also streets
Other areas to visit could be France
(Fonroche, 210 deg C) or Italy (350 deg C)
Presence of water in the High Can we take water from the river? Could be
area (Nederrijn) used for cooling purposes
Talk to other operators High New legislation forces contractors to

deposit almost no NOX to the environment
and sometimes this requires a considerable
upfront investment

TELLUS
RENKUM B.V. 009

Table 2 Project Opportunities
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Conclusions & Recommendations

Drilling ultradeep wells requires considerably more front-end input than a conventional well and
the range of outcomes is vast and depending on many variables.

With the limited data available, and using previous HPHT experience, a best estimate has been
made regaring the expected timing and cost of such a project. Still, many details are unknown
and thus there still is a considerable range of uncertainty within the presented data. The effect
of the latest changes in anticipated depths is actually a great example of this; as can be seen,
the consequence this has on timing and cost is major and uncertainties follow suit.

Having said that, this report represents a solid start for more detailed engineering work, which
will be required, should the project go ahead at a later stage.

Looking ahead at the next phase of this project, it is advised to spend much more time and effort
in the further definition of the drilling engineering aspects of the wells. This will determine
technical feasibility and it will provide many more risks and opportunities, which will help define
the project further. This is adamant for the success for the Tellus Renkum geothermal wells.

TELLUS \
RENKUM B.V. @0@ Page 48 of 55

0000000617



Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020

Appendix 1: Geology in offset wells

Boorgatnaam MAASBOMMEL-02

Diepte in meter t.o.v. Rotary Table

Einddiepte (m) 1278

Lithostratigrafie

Datum interpretatie 2004-11-10

Bron KARTERING DIEP - ONSHORE 2004

Conform Adrichem Boogaert & Kouwe (1993) en Munsterman et al (2012)

Diepte stratigrafische eenheden (gemeten langs het boorgat)

Bovenkant van Onderkant van

Stratigrafische eenheid Anomaliecode

interval interval
QUATER. UNDIFF. 0 70
Oosterhout Formation 70 180
Breda Formation 180 356
Veldhoven Formation 356 402
Voort Member 402 414
Rupel Clay Member 414 485
Vessem Member 485 500
Ommelanden Formation 500 852
Texel Formation 852 932
Upper Holland Marl Member 932 950
Middle Holland Claystone Member 950 964
Holland Greensand Member 964 973
Lower Holland Marl Member 973 1041
Ruurlo Formation 1041 1133
Baarlo Formation 1133 1278 TD
— Jﬁﬁ"é’f} Page 49 of 55
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Boorgatnaam MAASBOMMEL-01

Diepte in meter t.o.v. Rotary Table

Einddiepte (m) 17133

Lithostratigrafie

Datum interpretatie 2004-11-10

Bron KARTERING DIEP - ONSHORE 2004

Conform Adrichem Boogaert & Kouwe (1993) en Munsterman et al (2012)

Diepte stratigrafische eenheden (gemeten langs het boorgat)

Stratigrafische eenheid v:r?‘;::ekr?rgf v?r:] ?net:akrira!tl Anomaliecode
QUATER. UNDIFF. 0 97
Qosterhout Formation 97 178
Breda Formation 178 360
Veldhoven Clay Member 360 415
Voort Member 415 436
Rupel Clay Member 436 494
Vessem Member 494 510
leper Member 510 530
Basal Dongen Sand Member 530 543
Landen Clay Member 543 566
Gelinden Member 566 570
Heers Member 570 580
Ommelanden Formation 580 1006
Texel Formation 1006 1089
Upper Holland Marl Member 1089 1105
Middle Holland Claystone Member 1105 1123
Holland Greensand Member 1123 1132
Lower Holland Marl Member 1132 1204
Upper Rét Fringe Claystone Member 1204 1258
Rét Fringe Sandstone Member 1258 1305
Lower Rot Fringe Claystone Member 1305 1400
Solling Claystone Member 1400 1410
Detfurth Claystone Member 1410 1445
Lower Detfurth Sandstone Member 1445 1470
Upper Volpriehausen Sandstone Member 1470 1538
Lower Volpriehausen Sandstone Member 1538 1556
Rogenstein Member 1556 1691
FAULT 1691 1691
Z3 Carbonate Member 1691 1713 TD
- Page 50 of 55
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Appendix 2 =Detailed Planning (Producer) = 5500 m

The tables below provide the detailed planning for the production well.

Main Activilles & codes

apa0m,
12 Run WWS 7 BB

Rigreaive To TER.GT.01

Dell 30~ 1000m

Run casiesg 24° - 9950

Dell 20° 2020m

Run casing 16" 2015m

. . TELLUS
TIME PLANNER V.28 RIG: Land rig WELL: Tellus Renkum GT-01 (TER-GT-01) (V1) PR oy
Bub-Activity codes:
1: Figmowe To TERGT1, 2 Orill 30" - #000m, 3 Run casing 24" -965m, 4 Dril 30° 2020m, 5 Rwn casing #6° 2075m, & Drll 18 12° - Start Dute. 1 - DolliCoreiMi | (fluences hole depthl. 2 RiH / POOK single tip), 3. Singfe In/ out, 4. Umpiannad evant (ot for
7o FUN fiNer 11 360° - 3008, B 00 10 57 5600, 5. Run Ener § U7 S5eSm. 10 DRlE 2" SO2M.  11: Logging Exwended ogs, ¥ 0 S g, o, 7.
et Sel kg deph. & BOP I Fox Pl ang Sel hack pie: e Singie In + BOOH
Start Time:
Somibe  Aimll Caning 160 mbe BOP s 28 b, Werm . S ‘
Descr # Description of scivity. Fm To DOt ROPOspth me  BR fide Actual start st Cum Degth S0P hrs  days
1 Rigmove s TER.GT-01 161020 1428
2 Rig commissioning W0 V2
3 Crewinducton « HPHT trlsing 161020 1425
4 WS BHA 500 az1 02 16-10-20 1429 23
[ R —— 20 A% 01 wmIM ¥
Dt & Dm w00 10 8 1250 S50 T4 wwmns 74
7T Circwate hale clean 400 547 TES 34-10-20 0041 r
POOH B sa 588 Ta3 24-10-20 0808 k21
8 ExkoUme cheulaling snd sleaning the hole &00 a3 AT 24-10-20 12.50 B3
10 LDBHA 4.00 629 ad49 24-10-20 2056 &S
11 R casng 4w e am  esiemoez a7
11 Pick up 34" shoshisck snd test Soute 400 a6y :12) 254020 0784 L5
Casrg 13 RIHcsing "3 T 9sm  zim 5
14 Clreuiating lime geling cusing down. 4o 728 am 26-10-20 0427 113
15 Hang off esing al cefle bevel 20 7 nm  mimees 5
Rt 15 R singr 50 S8 WE 20001z w2
17 Stab stinger and circutate BAU unil smooth 400 72 1043 26-10-20 1948 04
18 Cameni 24" casing &00 a0s 1088 27 = ne
18 Sl oul and ceulate cioan 200 w4 1o o
POOH 20 POOH sunger 52 83 1127 na
2 woeo 800 ass 1" nT
22 Rigup wellhosd o 1030 1260 ale 1229 24
2 Rigus 30 0id° BOPS 8 mo 200 s 1am 28
BOP et 2 Test BOPs 0 oo 24 1msr 1419 TEST
25 MU 20 BHA a 1000 400 1068 1442 B2
RIH A RHWibos 1000 1000 10X 540 e 1470 o5
27 Orill out 267 shoe wity Bot BA 1000 1000 a00 1144 1504 10200718 L3
DdliCom 78 DWl rahol won w5 s 8 1008 105 10 1118 18p0 3ni001s: Y
o Circatare note cinan S ma wEn e oe 1
3 100 1135 1532 31-10-20 2088 11
51 Dedicated driloul requded for tis shoe 7777 1005 1005 1532 31-10-20 2208 11
Dl Toe 33 OAl 1et secUon of e 20° Nole 1005 YS00 eEs @ 150 150 518 1183 1680 31-10-20 2208 i)
3 Cireuistecioan 150 1500 S0 MOS IME7 011200840 .
POCH 34 POOH for bil eha: 0 130 74 143 1830 04-11-20 1343 82
B Exboime chiouliing and sisaning the hoe 0 180 200 1443 1986 041120 2381 54
36 Bilchangs & BHA handiing o 10 400 1485 1878 0511035 56
[ & RIK aymn 1800 1500 150 78 AT 11 0571120 09 18 8O
DilComs S8 Diil ascionTD 1500 20 s 8 0 20 B3 i7en Z3EG 03112019 a7
38 Clreute cioan S0 17 z4p3 BRI 5
POOH 40 POOH 1823 2480 001120 15:43 0.4
41 Exbitime oirculsling mnd siaoning the hole a0 wm um  wimae 08
2 LDEAA @ W 205 WaLEI0E 08
43 Rigutonn esg 168 200 1868 2532 0-11-20 15:40 Ha
A4 Pick up cug and el Soubs 100 1080 2530 10-11-20 1943 na
Casing 45 RK 1364 26852 101120 2396 23
PR TT—— 200 107 2eE3  miimocss 24
20200124-Cos(Estimate Too-V2-TelusRunkum-Poducer 18

1610201 14:31

o 12 Tesiing Testwed, 4. hrsiall DHR

TELLUS
RENKUM B.V.

casaiBNaL
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Main Activities &

3040m, 7. Run finer 11 34" - 3036m,

RSt { POO - 200 mity

TIME PLANNER V.28

100 mby

RIG: Landrig  WELL: Tellus Renkum GT-01 (TER-GT-01) (V1)

codes.
1: Rigmave To TER-GT-01, 2 Dl 30°- 1000m, 3 Run casing 24° - 905m, 4 Dri 20° 2020m, 5 Run casing 16" 2015m, & Dl 44 12"
#: Dol 10 59" 4600m, 9 Fun liner § 54" 4599m, 10 Drl 8 1/ 5620m,  11- Logging Exiended logs,
12 Run WAWS 758 . 13: Tesing Test well, 14: install DHP Compiate well

‘Sub-Activity codes:
StartDate: 1 DriWCoreMl (fiuences hole depth). 2 RIH / POOH (single Tip). 3
5 RuniPull casing,

et bivatring depeh.

Start Time:

BOP tasts: 24w, M Fraq 21 days

@ BOP test  For PAJ anc Sot back pige use Sengie In + POOH.

Centingency: 35 %

Comt Snaes uves Time Piarner dats

TELLUS
RENKUM B.V.

Singie in | out, 4 Unplanned eveat (not for
& Plug back hole or Set hole depth,

7

Desar & Descrption of Fm  To Dt ROP Deptn mar Hole Auo  Manual  days nciCost  Adusistat  pact Cum Depth BOP i days
47 circuime o gt down 2020 400 0B 6B 1211200540 127
48 Gircuiate hose clean. cordition mud 0 20 40 06 708 1210N1M 28
49 Cementesg o 020 800 W3 7S 12120182 33
Dol 14 177"+ 3040m 50 WUTZ V4T BHA 0 2020 400 s T 130008 16
R 51 Ribio shostrack 2020 200 2020 04 208 23 1311200840 "1
57 Do out shastrack. 2020 2020 &0 1N mEe Inane s
DoiCore 53 Dnil rathole 00 W2 5 5 2005 225 10 HT BT AN s
54 Circulste ciaan 2005 2025 300 240 BE 10074 7
55 AT 225 2025 100 24 BB 1411201148 us
56 Desplace well to new mud 2005 2025 400 B WU 201308 0
OmiCore 57 DAl 14t section of e 12 17" howe 025 300 415 B 200 B0 4 M08 WS 40w 183
58 Cuvulme ciean 2500 2500 30 M2 me  wnweae 185
POOH 59 POOM for bt change |l 0 20 2% 73 3B 1811200045 192
B0 Exira Bme curculaing 80 claaning e hoie 0 0 500 MM W6 wNANDN 5
&1 Bt changs o 00 200 %0 WY 1B1100EN 108
BOPlst & BOPlest o B %02 WU 1SNDE0 TEST
RiH 63 RiHagsn 2500 200 300 123 S 8EY 0110172 or
DatiCos 64 Dol ko section TO /00 300 B0 8 40 040 G5 2% W 21007 45
85 Ciculate ciasn 3040 3040 400 E ENDEN a7
POOH 65 POOM = 0 340 152 3015 MW 2512005 58
67 Exirn fme crculoting and cieaning the hoke 0 3040 400 WR W NN 88
€ LDBHA 0 3040 400  M49 4118 2611201248 80
Flun e 11 34" - 3030m 8 Rig up o run fner 0 304 300 .81 4L BN ER 82
7O Pick up inteem iner and lesi floats 0 3040 300 W 448 26120218 6
Casng 71 Riblner Mo 0 10 10 aw en  pnoen 10
T2 WU hanger ek 0 3040 200 3m en N7 71
R 73 Ribon ppe 1e30 1900 040 27 I8 427 2101885 76
4 cmuiate to get down 1809 3040 400 3185 LW 28110085 79
78 RigupPDH 1939 040 200 3193 &N BNNUD 80
76 Circuiate hoie clean. condition mud 1808 3040 0 ;W Ln U@ 82
7 Sel et hanger 1839 3040 20 mW QM BNBRE 83
78 Coment finet 1939 3040 600 }AI M7 NW0108 a7
™ Rig down POH 1939 3040 10 RAT M BN0EM ar
80 Pull out and set L packar 1909 3040 200 W@ 495 B2 108 &
81 ancass coment 1909 3040 200 Med w06 NN 89
POOH 82 POOH iner runaing ool T 6 240 97 oL M 2911201550 o5
83 iay down aquipment 6 w40 200 W MR W00 o6
84 Remave 20 34" 8OPa 0 3040 600 T 4506 14T 89
85 insial 13548 BOPy o 3040 1200 Y8R 4873 301120 1883 108
88 Weilhead work as wei 0 3040 06 M3 4841 0112200805 13
BOPmst &7 BOPist 0 W0 M M8 a7 02200007 TEST
Dell 10 58" 2600m 8 wuBHA 0 040 400 s 4188 0RR0084 0z
RiH 89 RiH 1o iner shostack 3060 3040 3040 182 318 4884 0312201405 14
90 Dri out ner shostrack. 3040 3040 500 343 1 0412201038 14
DliCow 91 Dufiruole EE N 3045 3045 10 343 40t G200 14
92 Coculrie ciean 3045 3045 400 S 4040 0412201842 18

16-10-20/ 14:31 20200124-C V2. -Podu 2/s
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Main Acthvifies & eodes:

1: Riginove To TER-GT-01,
3D40m,
12 Run YYWS 758"

Run fner § 518" 4599m

Dril & 1/2° 5620m

16-10-20/ 14:31

13: Tesling Test well,

@

CX

TELL-GT-01/02
Tellus Renkum

1

DHiUCone

BOP fast

POOH
RH

Gasing

BOP tast

2 Drill 30° - 100Dm. 3 Run casing 247~ 85m,  4: Ol 207 2020m,
7: Run liner 11 34" 3039m, & Dnll 10 56° 4600m, G- Run liner § 5/8" 4500m,
4. Insizil DHP Complete well

a7

&

100
101
102

104

108

108
107
108

108
10
m
12

13
114
118
118
"
118
19
120
121
122

124
126
126
127

128

128

130

131
132

TIME PLANNER V.28 RIG: Land rig  WELL: Tellus Renkum GT-01 (TER-GT-01) (V1) bl
RENKUM B.V.
Sub-Activity codes:
5: Run casing 18" 2016m,  6:Drill 14 1/Z' - StartDate: 1 DriliCore/Mill (influences hole degth).  2- RIH ' POOH (single irip), 3 Single in /ot 4: Unplanned event (nol for
10 Dl B 1/2° 5820m,  11: Logging Extendad lags, rpasas; onlywhen drilling | executing well 1) 5, & Phug back hole pih, 7
Selbilsingdepth. 8 BOP sl For PIU and Set biack pipe use Single in + POOH.
Start Time:
100 mih 0P - . " 3 y < data
stops DrilfMillicors  Ta Amt  Dopth HOURS Cum Days  Pradicted  Acitimes Act LAST TLD
Dascription of activity Frm To Dist ROP epih mir Bt Mol Aulo  Manual  days InelCont  Actusimiar plset Cum Depth BOP b duys
T 3045 3045 1.00 3663 4046 05-12-20 60.06 17
isglace wall ta paw mud 4016 5045 500 3684 4074 054200127 20
il 15t soction of the 10 /8" hola a4p 3800 766 4 M7 B3 051200812 28
‘Ciculate ciean 4.00 4487 EB0S8 15-12-20 23.00 128
POOH for ket change 4567 G185 16-12-20 04 24 139
Extratime cireuiating and cleaning the hole 400 4583 B1ET 1712200803 LK
HOP fest 0 0 M 4683 B2z AN TEST
Bit ahange & BHA handling o 30 300 4696 B33 1B12:20 1951 (3
RiH again 3800 3800 3800 190 4775 6446 18-12-20 2354 12
Drill 1o section TD 3800 4600 800 3 4800 4300 286.7 SE86 T9.46 20-12-2001:33 1’2
Additional time io find section TD (slow. avoid drilling inic reservcir) 4500 4500 24.00 5886 BO.ET 04-01-2101.33 ”e
Additional rauntop in bne with HPHT procesuras (566 below) 4500 4500 BIS1 0501210957 8
HOP tast 2600 4500 24 B216 0501214857 TEST
Circulate clean 4800 4500 4.00 6103 B239 06-01-21 18:21 bz
POOH 9 { 6199 BA88 0501212345 15
RiHb STD 4500 4500 230 6284 BAS7 0801210548 28
Cuculate clean 4800 4800 4.00 [:<RE B5.20 05.01-21 13:51 30
POOH 0 4600 280 G407 BEAS 03.01-21 1318 43
Exira time cireulating and cleaning the hole 9 a500 400 G424 G2 11012920 a5
LI BHA 0 a8 400 BA40  BEGA 1101210742 18
Rigup 1o 1un linar ) 300 B453 B7AY 1101211306 50
Pick up Inierm e and st foos 0 300 eess mr2s 110131 ToR 51
RiH liner %00 O 160 6532 pa.is 11-01-21 2112 60
ML ranges e 0 200 6540 BA29 12.01-21 18:48 &1
RiHon pipe o899 2998 150 6603 B4 1201-21 273 i
clreulate to get down 4480 8618 PRA3E 130021 1745 T
g up POH 200 6628 B947T 1301212308 73
Chculate hole clean, condition mud 4.00 6644 B8, 14-01-21 01.51 T8
Set linar hangar 200 8053 BOSY 14-01-21 0715 76
Cement liner 6.00 6678 00.15 14-01-2108.57 80
‘Rig down FOH 1.00 6682  pO.20 14-01-21 18:08 B0
Puil out and set LH packer 200 BE00 0032 14-01-21 19:24 82
Caculate excess cament 200 6899 0043 14.01-21 7208 B3
POOH liner rumaing o0l 150 6761 ©Bl27 1501214048 w1
lay dewn equpment 200 gres m3s 1501-2121:08 92
BOP test 0 4600 M 6B69 D274 1501-21 2345 TEST
RIU sdditicnal HPHT equipment, such as HP pump, HI separaior (test?) 0 400 TSS 8644 70210808 7
MU BHA Qe a800 4.00 7086 9566 20012190057 z9
RiIH 1o liner shoatrack 4600 4800 4600 23.0 Fi82 0695 20-01-2106:21 4z
Drill out liner shoetrack 4500 4500 500 7203 G724 21-01-21 12.24 45
20200124-Cos|EstimateToal-V2-TellusRenkum-Poducer 315
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. . TELLUS
ope TIME PLANNER V.28 RIG: Landrig WELL: Tellus Renkum GT-01 (TER-GT-01) (V1) -
Muain Activities & codes. codes
1: Rigmove To TER-GT-01. 2 Onil 30° - 1000m, - Run casing 24° - §9Sm, 4: Orill 207 2020m, 5: Run casing 16" 2015m, & il 14 12" - Start Date: 1 : DrilCore/Mil (influsnces hole depin), 2 RIM | POOM (single rip),  3: Single in /out,  4: Unplannad svent (not for
3040m, 7. Run finer 11 34" 303, 8 Dl 10 S 4600m, 9: Fun er 8 518" 4500m. 10 Ol B 1/2" 5620, 1. Logging Exlended logs, planning purposes; anly when diling | execuling wel 1, 5. RunPul casing. 5. Plug biack hols of Set hole deptn,  7:
12 RUNWWS 758 . 13 Testng Testwadl, 14 inatas DHP Complete wel - Setowsmng depth. & BOPfesl  For PIU anc Sat back pige Use Singie in + POOH.
AN/ EOOM - 200 ity SegeinOu 150 mie  RuvPul Casing - 100 miv Contingency 35% Cost Siheat s Tine Parser dits
Actuai
210121 2008
400 7226 WSS N0 2224
1.00 7230 W78 2201-21 0348
136 Diaplace wel 10 new st S0 7251 wa 2201310508 52
1 Dvilt'Core 137 Drill 1st section of the 10 58" hole 4605 500 488 2 5100 5100 4TS 8283 1mm 20121 11854 L2l
138 Cirulate claan 5100 5100 400 209 11204 0502211001 183
2 POOH 139 POOM for bit change T 0 50 BS BAOS 11347 0502211525 207
140 Extr time circulating and cieaning fhe hoie o swo 40 BAZ 1170 0102210151 20
141 Bt change & BHA handing o 5100 100 BAS 1137 0702210745 211
2 RM 142 AiM again 5100 5100 5100 255 B541 11530 070221 1138 28
§ BOPlest 143 BOPlest 5100 5100 Bi4T 19665 0802212143 TesT
1 DAVCore 144 Drilto5360m 5100 5360 260 1 5%) 530 2600 9726 13128 1002210807 6
145 Coaulate cean 5360 5360 400 8741 13150 24.02.21 2107 “e
2 POOH 146 POOH o 530 268 5853 133m 25-02-21 0231 164
147 Extra time circulating and chaaning the hole LI 400 8860 13323 26-02-21 1442 66
148 LDBHA o S0 400 B8B83 13346 26-02-21 2008 ®s
B BOPlest 143 BOP lest o =m0 M sass 13481 27-02.21 0130 TEST
150 Bdt change 8 BHA handing o 50 400 10003 13503 28.02-21 0954 o2
2 RM 151 AIH 5300 530 28 10114 13654 280221 1518 17
1 DiCom 152 Dol 1o secton TO wx me 1 s600 5620 2800 M8 15197 02080 0329 64
153 Circuiate cisan s620 5620 400 11214 15138 1603211320 166
2 POOH 154 POOH M | 0 520 ;M1 1331 15287 1603212383 182
155 Extra time cirulating and ceaning the hole 0 s 400 19348 15320 1803211340 84
156 UDBHA 0 mxn 400 19365 15342 1803211943 88
8 BOPlest 157 BOPIest o s M 11485 15477 1905210037 TEST
Loggng Estended logs. 158 Loaging campasgn (possibey on Aripipe) o ss20 0600 11885 18047 2003210901 84
Run WWS 7 58" 150 Rig up to un WWS. 00 0 520 400 11881 18040 250321 1837 58
5 Casing 160 RIHWWS ™ 0 =m 70 11910 18079 26.03-21 0001 80
5 Casmg 181 Aiblonbase pipe s0 o0 s &0 Med1 18107 2603210928 63
162 Hang oft WS o s=w 200 11840 18118 2603211813 84
163 Insiall circulabing strng inside WWS. 0 5620 [T Jreao 16118 2600211858 4
184 Cannect logather 0 S0 200 11848 16130 26-03-21 1856 2]
165 51 depin of WWS 0 =m R T s
2 RH 166 RIH sting a0 4420 5620 22 12040 16254 26-00-21 2137 T
7 Suingdept 167 Suing deptn saa 620 5620 12040 16254 2803210327 78
168 Ciruiate noe cisan 1o brine ousice WWS s620 5620 400 12057 W2TT 2800210327 80
168 Hang off WWS on iner hanger 620 5620 200 12065 288 280210851 ]
170 Circulate B/U 10 brne an insidte WWS 5620 020 400 12082 18390 28-03-21 173 83
2 POOH 171 Pl out cacuisting siing out of WWS um w0 60 12107 16344 2809211857 87
172 Gircuiate wel clean 1o bane. wz0 5620 400 12123 16367 2903210103 s
173 Sat wining dapth 420 SN T 12191 16367 2003210827 Be
2 POOH 174 POOM running stnng and inner sing. r_—_l 0 =20 21 12215 18401 2003210827 104
Tesing Test wel 175 WU HT downhole test pump o = X0 12365 1883 300321 1217 22
176 RIHDHTP « on 755" pipe 0 sex 800 1209 16738 0104211253 16
177 Line up surface ines & Pressure fest same 0 s 12 00 12440 18808 01-04-21 2347 133
178 TEST WELL (14 days) (nciudes well kill) o =0 13800 13848 18686 02-04-21 1553 22
178 R/D surface lines. 0 SaX a0 13882 18741 2104211328 28
180 POOH DHTP ot 0 mx 800 13015 19788 2204210017 11
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Project TELL-GT-01/02 Document titel TELLUS RENKUM PROJECT
Customer Tellus Renkum Document no WDCI-TR-01
Revision 1 Date 11-12-2020
{wlo/c} TIME PLANNER V.28  RIG:Landrig  WELL: Tellus Renkum GT-01 (TER-GT-01) (V1) aesrELLUS
‘Main Activities & codes: Sub Activity Codes.
1 Figmove To TERGT-01, - Deill 307 - 1000m,  X; Aun casing 24° - 095m. 4 Dol 207 2020m.  § Run casing 16" 2016m.  6: Oril 14 1/2° - Start Date: 1 DlVCom/Ms (influences hole depth). 2 RiM / POOM (ungle 1), 3 Single in /out, 4 Unplanned evart (not for
I040m, 7 Run Seer 11 4% - 3000m, & Dol 10 S8° 4600m, & Run ner § 58" 4500m,  10: Dl B 127 5620m, 11 Logging Extended logs, only when dnlling g 5§ RunPull cosng, & Plug bisck hole or Set hole depth. 7
12 Run WWS 7 58" 13 Testing Tesl well  14. install WP Comglete T B BOP lest. back pipe use Single in + POOH.
Dot ®  Usscr  ® Usscriphon of oy ln LNt MUF Dspt m@ Bt tole AUD Manusl -p'- ACtum stant RSt Gum Uspin tOF u
181 Rig down DHTP & BHA ® 5820 800 13040 18831 220421 1106 Bs
182 install tomporary Trvm or suspension cap o san 200 13087 18842 220421 2183 ne
183 Soscify downticie pump and order o s [ TJmesr e noe21003 Be
Instal DHP Complete well 184 Ramove temp cap o s&0 400 13074 18865 23-04-21 0035 »ne
185 RiH HTDHP o ss0 M00 WOTE 19000 23-04-21 0550 »s2
188 install seals stc 6 s&20 400 14090 19022 240421 M2 ®a
187 inwtall tree & teat same o saw 800 1 19067 24.04-21 1947 ®Be
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