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Gefran NaK pressure transmitters for
Concentrating Solar Power
Applications (CSP)
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Gefran's major customers in CSP field

AN TECSPIE K R ER P

. JE 1% E1 4% B = ] Morocco Noor 3

. B ORH|E 2 H 34 F] Italy ENEL

. Pu3tF Abengoa X FHEE A A] Spain Abengoa

. B ORAHIBT I K A8 K FH AE A 7] Italy Archimede Solar Energy

. % KB B4 50MWIT H Supcon Delingha 50MW Tower CSP project
. A e 2 P G H 7 3B S 2 50MWIT H NWEPDI HaMi 50MW Tower CSP project
. L AR L 28 = A W] & REE PE50MW I H SEPCO3 LUNENG HaiXi 50MW Tower CSP
project
. HEILAM50MWIT H QingHai GongHe 50MW Tower CSP project
. 22 M KR FESOMWIR H LanZhou DaCheng DunHuang 50MW Fresnel Project
. WL K 2-10 7R B 8 = /A &) Zheldiang University test Loop
. VEEHEB] or ZEiR 56 M1 4% BinHai AkeSai 800m Trough test loop
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Gefran’s state-of-the-art
AR

E  Sodium Potassium alloy (NaK) filled-in pressure sensor =
Designed for pressure measurements at high temperature media
applications (up to 600 °C)

E  ##gs (NaK) HEEAZES > Fkiot, HTUESREN R
k77 (Ai5600 °C )
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The functioning principle
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The measuring diaphragm &}

Applied pressure
it I s 7

T = traction&z 5| /7
C = compression)k 4

By applying a pressure a bridge resistance variation
Is obtained. The consequence is an output signal
variation proportional to the applied pressure.

B0 s 7045 F A B F B R AR AR . BRI, B S S Y
A5 TN ) Hs 7 R EE ]
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Gefran’s added value

AR BB InfE

E  Minimizing the offset drift in order to achieve a very high

accuracy, also for differential pressure measurements using two

different sensors
E  REBEIRMK USCHEERBE, thnl DU AR IERS
T R 720 &




GEFRAN

Temperature Drift JR¥E

E  Temperature offset drift - Due to temperature
variations (temperature produces expansion of the
NaK inside the sensor):

E WEEE > ETHEREZRN GREs| B EEGENIET
EI(J NaKH%?HK )

* Related to the environment

- HWEAR
 Related to the process
- 5EEAX
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The thermal drift

E The sensor is intrinsically subject to a zero signal drift due to the
natural thermal expansion of the transmission fluid (i.e. NaK)

E  HTERRAE (HINaK) B ERRZAK, ZESAR EaaZTE

S

E The customization of the sensor designed for such an application
tends to minimize this effect

E  RIONIZAU T AN E 1] (2214 25 K5 HE I SRR e B ar A

E Following a correct installation, the zero signal drift highest
value is equal to 0.5 bar /100°C

E MRS, 252 ERNRIMEN0.5 bar / 100°C
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Influence of process temperature
ji Z['E'l Al

E The graph below shows the typical zero thermal drift in a group of four sensors:

E MRS T IUAME RS BT S RGER I L
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The zero drift vs temperature can be considered “linear” in the range above 200°C.
mF200° CHf, BREBSEEMLEIEAR “RiE” 1
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Influence of environmental temperature
(Day - Night cycle)
HEEREREZHE (EREH)

E A contribution to the zero drift is also due to the influence of the
temperature on the “cold side” of the sensor = This effect has
been minimized too

E ARIEAR R FIRERN N E (iR > IS CyFEE &R

E Typically, the Day-Night cycle can be responsible for a zero drift of
+100 mbar

E #%, BREFRST4+100 mbarIERER
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Influence of environmental temperature
(Day - Night cycle)
IIRIRE R (BERIEH)

E Suggestions in order to minimize the influence of the external
temperature on the offset drift:

E M T SRR R R 1) L s i

* Do not expose the sensor to the direct radiation of the sun — keep it
shaded
o HIIHARIRAS T AR AL PHOG BN T — TBCE T I Ak

» Possibly mount the sensor with slope, so that there are not heated parts
below it

o RATReRL— @M AR 4, WA 7 BLAE
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Mounting Instructions 222555

gl

The sensor must be mounted into a proper and clean seat:

E ARSI AR AR TS A B B R L

« A proper seat can be obtained using the KF18 drilling kit
] ME FIK F1885 FLE M N TR .

« Use the CT18 Cleaning Tool to remove salt residuals from the seat until it can
turn freely. If the CT18 tool cannot turn freely this means that the seat is not clean

or that the seat is not correctly machined
TEEHAMICCTLI8IEW LA 2 Rk Rk B 2hl, B 25 LR B s AL,

E Itis mandatory to put high temperature grease on the threads
E W AfEMRS bk F R e -

E In case the sensor has to be removed, this must be done when the
temperature of the seat is > 250°C so that the salt is liquid.

E IFEFERBE, VIUKREREM#AZE> 250°C, f# hit AWk .
-
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Installation suggestions %3

E Do not put the tip of the sensor directly on the main pipe inside the
salt flow - Use a piezometric deviation:

E ANZURAL A Tim BRI I 518 £ > R I SCE

Pipe insulation

Deviation insulation
e

Sensor
/

" Adapter

Deviation insulation " Deviation

E The piezometric deviation insulation should not embrace the
sensor

E SUERAMTRIA N AR
.
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Installation suggestionsZ L5

E Keep the deviation heated at a temperature > 250°C (e.g. 300°C).
This can help in installing/calibrating the sensor

E R AEEE> 250°C (I0300°C) o XA R T ARIE S 1 22 3L I

E The longer is the deviation, the lower will be the working
temperature of the sensor

E XEEK, RiEHSHTERERK

E An interception valve across the deviation should be useful to
Isolate the sensor from the pressured pipe

E AR E ORI P B T S 2 R R R R
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Calibration procedure B #E#

Put the sensor inside the seat without screwing it (so that it
measures ambient pressure).

RAAL AN E N, DI04 7% CLAMEINEIATTRT))

 Heat the seat up to 250° C.
o RN E2507C

« Let the sensor warm up for 30 minutes after a stable
temperature is reached.

o IMRERER T30 BN, HEREREE.

 Note the temperature indicated by the sensor thermocouple
(To) and the signal output of the sensor (mAO0).

o ISR AR O B IR IR . (To) AN K 77 AR I8 45 1§
H1E5 (mAo)
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Calibration procedure B #E#

These values can be used (if necessary) for the compensation of the Zero drift Vs
process temperature according to the following algorithm:

DM AR S (i b 20 RAME R IR EAE A T F RiERe, BARGIRI T

Pressure = (MA —mAo0) x FS/16 — k (T-To)/1000
EF = (mA-mAo) xFS /16-k (T-To) /1000
Where:
.

“k” is the coefficient of pressure drift (mbar/°C) - Typical 3+5 mbar/°C — this
coefficient will be provided for every single sensor

‘K& JE SR 28 (mbar /'C) - i 3.5 mbar /°'C - BATE A ML B R AU B 1
RE

“FS” is the Pressure Range of the sensor (Full Scale)
“FS"RARIKASHI L SVE L (R EFE)
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NaK sensor with thermocouple KE2 XMDO05

- The State of the Art Gefran solution for “CSP”
T AR FINaK 221X 28 KE2 XMDO05

SRR AECSP " PIHTEE A
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KE2 XMDO05 - Main featuresk
meeting CSP requirements

KE2 XMDO05-> X E IRk £ CSPEXR

E Hot-diaphragm and sensor tip made of Inconel 718 - Usable up to 600°C
E  #-BEA AR ER LI HInconel 71815 > 7/ %&Z600°CraEik

E Very accurate - At typical CSP process temperatures the transmitter works
@ £1%FS (i.e. 20bar FSO = z0.2bar)

E EERH > FHACSPHEIEERET, Ak T/EFSE 1% FS (B
20bar FSO =%0.2bar)

E M18 x 1,5 thread - Avery reliable sealing (flange version available)

E M18x 1,584 - FF R FH (W HEZER)
HART "

COMMUNICATION PROTOCOL
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KE2 XMDO05 - Main features o
meeting CSP requirements

KE2 XMDO05-> X E IRk £ CSPEXR

E Different pressure ranges (from 0-20bar up to 0-100bar) = The right range

for the right need
E AFERESHTEE (M0-20barfl0-100bar) > A[aE 7 RILFASFE )£ /7176 H

E Many flexible stem length options available - Several stem lengths for
diverse installation needs

E WG A RSB RISRIERT > $Ex0 A R 39 223 8 Rk HI A A B AOAT
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CSP Achievements
CSPH K EER P

‘\ ALSTOM LY

AREVA

forward-looking energy
solarenergy

ABENGOA Argon ne 6

NATIONAL LABORATORY

Solar power for a sustainable world

Sandia
National
Laboratories

finn a
Exceptional service in .4 l,” A m“
the national interest “ % ’J E IR EBie
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GEFRAN lcaves a mark




