


Distributed Temperature Sensing (DTS)
de eerste praktijkervaringen

1. Ervaringen bij Geothermie Delft
• Susanne Laumann TU Delft
• Laurens van der Sluijs Gaia Energy

2. Ervaringen bij HVC
• Sander Maat HVC
• Charlotte de Wijkerslooth HVC

3. Plannen in Bleiswijk
• Jurriaan Reijs Gaia Energy
• Loes Buijze TNO
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DTS and other fibre optic measurements

Geothermie and HTO Delft



Fibre optic cable plans vs reality
Plan
• Injector

• Fibre optic cable connected to casing and cemented in place
• Measurement capabilities: DSS, DAS, DTS

• Producer
• Fibre optic cable with 12 in-line pressure gauges
• Measurement capabilities: DPS, DAS, DTS

Reality
• Injector cable could not be installed outside the casing due to hole stability issues
• Producer cable was not manufactured on time
• Simple cable with DTS/DAS measurement capabilities installed in both wells



Fibre optic cable installation
Casing items

Hole ID Pipe OD Collar 
OD

Pipe ID Pipe ID Temporary well elements

in in in in in m m

(nom) (drift) ah tvd

Top plug system

1 x 7-1/16" 3k Gate Vlave

eccentric tubing hanger + 2x 2x 2 1/16" A-annulus SOVs
13 3/8" Ieback hanger + 1x 2 1/16" B-annulus SOV

20" Surface Casing Hanger 5,5

22"  Conductor 22,000 welded 20,400 76,54 76,54
StaIc water level 80,54 80,54

ESP string 9-5/8" 43.5# L80 13Cr Premium
506 Switch 13 3/8" 68# L80 TK-15XT coated VT x 13 3/8" 68# L80-13Cr TK-15XT coated VT

Pump intake (boZom depth) 539,45
Downhole gauge (boZom depth) 556,9
Halliburton ESP system at 558m 558 ESP

DTS/DAS cable suspension X/O
KOP (2.1°/30m) 575,54 575,54

583 X/O 13 3/8" 68# L80-13Cr  VT x 9 5/8" 43.5# VT

Top of tail cement (200mAH behind shoe) 636,64 637 9-5/8" 43.5# L80 13Cr Premium

16" 84# L80 VAM TOP ND, Surface casing 20,000 16,000 16,863 15,010 14,823 766,04 764
16" x 13-3/8" X/O 766,4 764
9-5/8" PBR - TOL 788,0 786 9-5/8" 43,5ppf L80 13Cr VAM TOP
13-3/8" x 9-5/8" Liner Hanger 796,1 793 9-5/8" Seal Stem

13-3/8" 68# L80 VAM TOP, Shoe 20,000 13,375 14,176 14,415 12,259 836,98 832
20" OH SecIon TD 840,54 836

EOB 1178 1123

9-5/8" x 7" Screen Hanger (TOL) 2519 2071
9-5/8" 47# L8013Cr TSH BLUE DPL, Liner shoe 12,250 9,625 10,398 8,681 8,525 2566,54 2102
Top 7" WWS with 6-5/8" 24ppf L8013Cr VAM TOP with 316L 300micron wire 8,500 7,000 5,921 5,796 2579,54 2111

BoZom 7" WWS with 6-5/8" 24ppf L8013Cr VAM TOP with 316L 300micron wire 8,500 7,000 5,921 5,796 2872 2307
6-5/8" 24# L80-13Cr VAM TOP Blanks 8,500 6,625 5,921 2913,94 2335,684496 DTS/DAS Cable bullnose
TD 2926,54 2349

Depth RT
DEL-GT-01

Depth ref.: OWS RIU

RT - GL = 3,36m
GL - NAP = -0,54m
GL - 9-5/8" HOP = 1,15m

Producer:
actual final diagram

9-5/8" ESP String installed

1,08 sg 
Reservoir brine

1,08sg brine

Producer DEL-GT-01
• Simple FO cable hanging underneath ESP

• 2MM (DTS)/2SM (DAS/DTS) fibres; 
looped

• Timeline:
• Installation 27-11-25, OTDR traces 

confirmed on SM
• After connection to interrogator, MM 

broken at app 550m along hole
• 17-12-25 fibres broken around loop; 

most likely BHA/loop not connected 
anymore

• 24-02-26 production test; SM and MM 
fibres broken at 1000m along hole

Loop

BHA
14kg



Fibre optic cable installation

Injector DEL-GT-02-S2
• Simple FO cable hanging loose in the well

• 2MM (DTS)/2SM (DAS/DTS) fibres; looped
• Timeline:

• Installation 9-12-25, OTDR traces confirmed on SM
• MM and SM fully functional after connection of 

interrogator
• 2-01-26 fibres broken around loop; most likely 

BHA/loop not connected anymore
• DAS and DTS measurements can only be carried 

out as single ended measurements

m m

ah tvd

80,5 80,5

600
601 601
621

818,1
841,3
845
858

1372 1300

2170
2207
2213

2579,5
2580 2201

Injector
Final status 09/12/2025

Depth RT 
(actual)

DEL-GT-02-S2
Depth ref.: LOC3 Huisman

Preflush            Spacer

18,5 1,05sg brine

m
³ Loop

BHA
14kg



Fibre optic cable – DTS data

Producer DEL-GT-01

Results before start production 
show natural gradient



Fibre optic cable – DTS data

Injector DEL-GT-02-S2

Multi-mode
• better signal-to-noise ratio than SM
• Accuracy ±0,1 - 0,5 °C
• T data calibrated in interrogator
• Shorter distance (app 10km)



Fibre optic cable – DTS data

Injector DEL-GT-02-S2

Single-mode
• Accuracy ±1°C
• T data needs calibration
• longer distance



Fibre optic cable – added value DAS data
Distributed acoustic sensing

• SM fibre allows to measure acoustic signal
• DAS ideally requires coupled cables (cemented in place)

Three event categories identified
• Deep à through DSS
• Shallow à casing and cement
• Borehole guided 



HTO Delft – fibre optic monitoring system



HTO Delft – fibre optic monitoring system

Cable Type Primary Function Fibre Type T rating Chemical 
resistance

Location

Temp SM Temperature Sensing 6 x SM Not specified No O1

Strain Strain sensing 1xSM Not specified No Cf1, Cf2, Cf3

Multi Multi-purpose sensing 2xMM, 2xSM, 10xSM Up to 85C No F1-F9, O2

AH-DTS Active Heating DTS 4xMM Up to 90C Yes (10%NaClO, 
H202)

H1, H2, L1-L3

Burial Connecting cable 8xMM, 8xSM -40 to +70C Not specified Trenches

Monitoring capabilities
• Stress measurements during well installation à via strain sensing
• Temperature distribution à SM & MM temperature sensing, SM DAS/active seismics, Electromagnetics 

(not part of this presentation)
• Thermal conductivity and preferential flow paths à active heating DTS



hvcgroep.nl



Doelen met DTS/DAS

• Kalibreren opwarmmodel (injectie temperatuur op reservoir 
niveau)

• Vervangen PLT Log
• Continue monitoring over reservoir, seal en put
• Afkoeling seal monitoren
• Modeleren met data/nieuwe inzichten
• Temperatuur logs (warmback logs)

14



DAS in reservoir

• Goed om actieve zones te 
zien (shut in fase).

• Ook waar wel geperforeerd is 
maar niet mee doet

• Op ondiepere stukken kan je 
ook goed behind casing flow 
zien.

• Tijdens injectie voor ruis

titel van de presentatie.15
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DTS 

• Goed om te zien waar het water heen gaat
• Werkte niet optimaal, veel waas van 

temperatuur overgang
• Grote les: DTS was opgezet om op relatief 

lage resolutie de hele put te bekijken. In 
de toekomst testen met inzoomen op het 
reservoir op hogere resolutie



eXDTS over de put

• eXDTS lage frequente DAS
• Makkelijk om kleine veranderingen in 

temperatuur te zien, en daarmee goed de 
stromingssnelheden in de put. 

• Van tevoren niet gedacht dat dit zulk 
goede informatie gaf. 

• De beste manier om de output van een 
PLT mee te krijgen. 
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Lessen van DTS/DAS op wireline

• exDTS heel nuttig
• Goede resultaten door de injectietemperatuur te 

veranderen om te zien waar het water heen gaat (PLT)
• Vooral voor veel langer kijken in de toekomst, en tegelijk 

inzoomen op het reservoir
• Goede informatie verkregen over temperatuur logs en het 

kalibreren hiervan
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DTS plannen



 Geo4all plannen Bleiswijk/Verweijweg

Rodenrijs clst

Delft. sst
VDB-GT-03 VDB-GT-04Cold Front

Opportunity to log existing cold 
water reservoir

VDB-GT-05 VDB-GT-06

• Plaating van DTS/DAS 
kabels in VDB-GT-04 / 
VDB-GT-06
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 Nieuw COOL-IT project op Petuniaweg

A

A’

Mede mogelijk gemaakt door: 

Berkel sst
Rodenrijs clst

Delft. sst

VDB-GT-101

VDB-GT-09

VDB-GT-02

VDB-GT-10

Cold Front

Opportunity to log existing 
cold water reservoir

Installie van DTS kabel in VDB-GT-10:
• Meten van temperatuursontwikkeling in beide reservoirs 

boven en onder Rodenrijs Claystone 
• Meten van afkoeling in Rodenrijs Claystone
• Beter inzicht in rstour temperatuur op reservoir niveau
• Beter inzicht in waar injectiewater heen gaat

A A’



Vragen?


