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Distributed Temperature Sensing

* Oil & Gas downhole performance monftoring
* Pipeline leakage detection

* Power cable monstonng

* Fire detection



Advantages of fiber based
distributed temperature sensing
over electrical probes

W have rested the DTS

unit in a special hazard apphcation
and are very impressed and has
nigovously designed the quaity into
the product. The leved of integration
and umique optical assembly
technology enswes repeatable,
accurate measuramonts and aasy
deployment




Reservoir performance monitoring

Today's Oil & Gas reservoir management requires  Analysis of DTS data and
geathermal gradient gives deep

real ime, continuous downhole monitoring 10 nsight into the well behavior

allowang the determenation of flow

voume and l'h.'ﬂ'."]'.'?'i per sections

optimize the economic and operational

performance of the assets (intelligent well) This next-generation DTS
‘ lechnology provides economica
Through real-time understanding of the production ;w2 Proviers Sconome
. - solutions even for low-producing
and injection dynamics, the reservoir engineer is ~ We's. Ths alows to enables the
4 ” move from retnevable temperature
able to optimize production and maximize measurement services 10 permanent
nstallations

recovery, helping to improve profit
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Uutdoor housing {IP6t NEMA 4) Cost eflecive deployment, no extra cookng or bulddings requred
Operating temp. range of -10° 10 60°C (14° 10 140°F)  Withstands rain, dust, heat, shock and vibration
Ulra low power consumphion 15W Suitable for solar panel operation

Cost effective power source

Read-time measurement with high temperature Senstnve wall analyss over long penods

and spatial resokution (w0 001K 1 m)

Extremely high measurement repeatabslity for Detecting water breakthroughs and resarvor trénds
indoor and outdoor emaronments nore effectively than intervennon-based manitonng
Integrated switch and autonomous

schedubng functionality Multiple well montorng

Slandard interiaces. ntegrated race memoary Very cost effectve network solution and easy mtegratior

Industry-leading quality and Jong life-time Reduces cost of service and support



Pipeline leakage detection

Modem pipeline management needs to assure pipeline integnty, immediate
leakage detection and risk mitigation. The DTS provides the capability to
monitor the entire downstream process at once, identifies and localizes
leakages even in hazardous processes. The continuous sensor element (fiber)
leaves no area unmonitored, for the maximum level of coverage.
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Real-time leakage detection, high temperature and  Reliable detection of smallest leakages
spatial maasurement resolution (0.01 K; 1 m| Identification of changes in the process emaronment, resulting
Extremely high measurement repaatabeity n process optimizations, screased production and process afficency

Protects employee salety, reduces downtime and meramizes loss
Outdoor housing (IP66 /~ NEMA 4| Cost effective deployment no extra cooling or buddings required

Operating temp. range of -10° 10 60°C (14% 10 140°F)
Ultra low power consumphion Sodar paned oparation sustable
Cost elfective power source
Integrated switch and autonomous scheduing
lunctonghty Dual deection measurement or multiple pipeling coverage
Standard interfaces, ntegrated trace mamory ENectwve netwark soluton and easy mtegrabon nto ppeline
managemeant control systems

Industry Ieating quaity and Me-ime expectanons Reduced cost of service and suppon



Power cable monitoring

Distributed temperature monitoring provides The sensing fiber is either
i o 3 embedded in the power cable,
continuous monitoring of high power cable close to the conductors or deployed
5 g along the outssde of the cable. It is
temperatures, detecting hot spots, delivering intringically immune %

operational status, condition assessment and power ©eciromagnetic interference and
et : : = provides reliable temperature
circuit rating data. This helps operators to optimize ~ measurements, ideal for use in a
gl . aEe L igh volta ironment
the transmission and distribution networks, and o i cony

reduce cost of operation and capital.

e

The operator can define alarm conditions, structure  Monitoning of the alarm conditions protects power cable investment,
the cable into zones and set corresponding actions by insuring “in limit™ operation, avosding unplanned network failures

—e . and asssting i contingencyplaaning
Real-time data, high temperature and spatial Insght into utdzation leved, for example, resulting in deferment of
measurement resolution (0.01 K; 1 m) capital expenditure or even higher utilization
High measurement repeatability Hotspot detection, localizaton and disptay on the connected PC for
optimzation and confirmation of cable design and mstallaton
Optical fiber EMI proof, no electncal or moving parts,
easy deployment 1o existng and new assets
Insegrated switch and autonomous schaduling Muhiple power cable coverage
functionality
Standard interfaces Easy system integration into power cable control systems

The onine-generated data can also be integrated into a
real-time thermal rating system or database
Industry-leading quakty and long life-t1ime Reduces cost of service and support
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Fire detection

Safety systems demand highly reliable and Fiber-based linear heat detection is

gspecially suitable for twe detectior

extremely quick heat detection. Especially in 15 it leaves no area unmonitored

and desplays the real-time

hazardous environments, solutions need to be oaahe deilacient sl lnat
immune from interference or false alarms transport of the entire area at once

It can even automatbcally actuate

They also have to continue monitoring the protective systems in the
affected 20nes

irrespective of the enormous heat generated
and the rapid spread of smoke

Fast, acourate and refiable fire detechon Highest security and lowest downtime. Reducad number of decaptive
Ir y-2ading qualty and Ide-t glarms, even n hazardous ervironments, as well as reduced
gr i 10K (
Freely defnable alarm conditions (maxmum, nses Precse and selective actvanon of hre gstngushing systems
FHONS from nor fal JOGressIng of e el f {
um )1 the WG
Iintegrated relay
Fiher / Cable tasy deployment also in cable routes. underground comveyor belts and
ary robust, ressta ] ) ther storage fac
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N4385A DTS Indoor Series
N4386A DTS Outdoor Series

Our superior DTS Series targets people like you: reservoir engineers,

pipeline operators, high voltage power cable experts and fire detection
system installers. We listened to your application-driven requirements,
challenges, and your observations with existing DTS solutions. We applied
your experiences and requirements to create two innovative complementary

sensing solutions.

Ihe DTS architecture uses a
propeetary code correlstion technigue,
whech drves high temperatuwe resohution
iy meeting the 1M Laser Class
requirements and avoiding the severs
Laser Safety imphcations for each instafler
and operator that apply % 38 instrumenss

The heart of both DTS series is based on
3 highly integrated optical building
block. hermetically sealed and filled
wath mert gas. enabling extended
operating condiions and prevanting
condensaton on the sansitive optical
Components

Lomg-term measuromert stability

& powernd by an innovative single

The integratod temperature reference
design and the temperature stabikzed
opto-skectroncs unsure insensitivity to
repeatabday over the entre operatng
1emperaturo range.

The outdoor senes i desgned Yo rough
eavironment |IP56 /- NEMA 4).
withstanding rain, dust, heat, shock and
wibration. The utra low power consumption
of both senes enables solar panel
powenng

An ncorporated switch with a flexble
scheduing functionalty, trace memory and
nada darm anadysis SUPPON AULONOMOUS
sensing and & cost effectve 8.g. wireless
network solution.

Using industry standards for the fiber,
computing and progeamming interface
solutions and infrastructure

The PC sofiware s easy to handle and
mutive. n a few minutes the user is in a
position 10 perform the first measwements
and does not requre days of trainng The
visualzation softwire eatures set wp and
caliteation, alarm parametarzation, Sackng
and real Sme temperaturn trace display

Performance characteristics |proemnary|
Temperature resoktion |1 sigma)

o 15 meter spatl

LEN Mo o 1w
fm IH5K 205K 085K
6hm 161K 093K 029K
4km 082K 047K 035K
2km 046K 027K 006K
8 3 meters spatil.

.- " 1o L
8n 150K QB7K 027K
§km 074K 043K 014K
4 km 041K 024K 008K
2km 025K 014K 004K

Samping resokuson: 0.5 m
Spatial resolution: | m

Repeatabday over operating temp: + 05K
Measurement temp range: -250 10 400°C
/ 418 10 752°F (dependent on sensor)

Operating temp: -10 to 60°C / 14 to 140°F
Storage 1emp: -40 to 80°C / 40 to 176°F

Humidity: 0 to 95% rh

Supply voltage: 10 %0 30V DC
Power; 15 W at room temperatern
Number of sensor channels: 1. 2 or 4

Laser Class 1M
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