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LeveI-TroI Input Slmulatlon Configuration Page .

DLC3010
CLL 1. Follow Instructions in green fields.
088 Enter Sensor Data in yellow fields.
F001334117 Computed values are returned in blue fields.
LT-441A
2498

"= DrverRod.Lengthim]

If the sensoris a 249kaith a non-standard driver rod length, enter actual driver length here

s2]Note: Effective displacer weight includes the stem weight and half the driver rod weight.
5.0 (It is permissible for displacer to exceed this limit for an interface or density application.)

Z82442. If possible, mark coupling point at zero buoyancy and run a straight Level Calibration with SG=1.00:
0.00]!f the "Min level required" at right is not zero, use a two point calibration at Min level and 100% Level

If the "Min level required" is greater than the displacer length, the calibration must be done with weights.
a. Enter Input Simulation Method Used:
b. Record the condition at which the coupling point is marked

Water Column
Zero Buoyancy

9.372]| 3. Enter Torque Tube Rate read from Instrument after ambient calibration:

a. Select Temperature Units: (here and in instrument)
b. Enter Normal Operating Process Temperature from requisition:

(here and in instrument)

Fahrenheit

c. Select torque tube alloy from drop-down list:
to lookup temperature compensation factor
d. Send the compensated torque tube rate value back to instrument:
| e. Select application measurement type from requisition (Level, Interface, or Density):
S f. Select "Single-Point" here & enter liquid SGs @ Normal Operating Process Temperature,
0.0000! 0. 00000 or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.
0.8000! 0.80000] For a level application, set SG of Upper Fluid = 0.00.
e ] For density, set: SG Lower to maximum, SG Upper to minimum, (of range to be measured).

Single-Point

4. Conﬁ ure the DLC measurement mode (Level Interface or Den5|t . If application is density and displacer is overweight, use Interface Mode with weight input method.

ik

i PNSER Level Senhinivsiadiiiivii] See Instructions here
. S For an mterface a llcatlon wnth overweight dls lace»r mark the coupling point at zero differential buoyancy, (lowest process condition),
Ge z 0.8000] Use Level Measurement Mode, and enter Delta SG in the instrument confi iguration.
lf the apphcatlon is a saturated steam / saturated water interface measurement, and you elected to use the SG tables for Steam/Water,
{Sat. Steam SG 0.00095]enter the tables into the instrument to allow it to compute SG based on digital process temperature.
Sat Water SG 0.97925|The default steam table is on the SG Table sheet. Print it out for the customer |f used.

These are the SG values that the instrument is usmg for calculatlons

: : o SGiofibowerFluid: 0.80000
- o iZeronefergnceiorBV]  Bottom of Displacer ond)iz|5. Now record the final PV Setup used in the instrument:
0.000 (in) - to trim PV to match simulated input condition, (blue is theoretical for DispBot@MinProc)
Direct &)(For Reverse Action, make LRV greater than URV)
14.00 6. If test input is water, go to Water worksheet for application requested.
0.00 ] If test input is weight, go to Weight worksheet for application requested.
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l'ts-vel-Trol Worksheet —[Simulating Level or Interface Level at process conditions wsenall F001334117 | 0.0000
- Jusing only water levels: at room temperature. - Gl ] LT-441A 0.8000
Within certain constramts we can compute a cage water level at ambient temperature that will produce 2498 14.00
a load equivalent to a given cage interface level at Process Temperature. This document is not 8.006 99.00
la certificate, but does aid in validation of the calibration procedure.
- L(h%) = L(Fominy+(dHe / dHd)_a * [Wisplacer - W(h%) - Fomin] /. [WaterDensny lesplacer "~ J{dHc/dHd)za =] : 4.75
. “Where: L gth * Fbmin / Fom “h20 . 1.030 150.0
|(dHcIde) a= (Avlle|s en '+ RiseMax(ambient)) / AvlbIDispLength i iHc) ffin/deg 0.9953
W(h%)_ ,Wdispla' or - WaterDensity * Vdisplacer* [SGrin + (%hDslmulatedMOO%)" (SGmax SGmin)] 9.372 5.00
o TempFactor e . I 9.328 3.5739
hDsrmulated = slmulated mterfaoe level on dlsplacer o . : 14.000 1.1892
.= hsim__cage0 + (de 1 dHc)_p * (hsim__cage - hsim_cage0) 0.000 0.00
(deI dHc) _p DlsplaoerL' gth l ( DlsplacerLength +AppDeItaDisp|aoerRIse) In 14.000 0
v ge level at : , hsim ageu)(i‘,)l 0.000 3.047%
At lowest process condmon the actual posmon of the bottom of the dlsplacer W|Il have shTted from the ambient zero buoyancy location by

“1zero-buoyancy reference.
If the message "Out of Range" appears here, an assumption
Out of Range! has been violated.

Use the "alternate approach" below:

2| We can compute the "theoretical’ normalized levels at process temperature
that are simulated by the usable water levels at ambient temperature:

Hdisp_¢ eq L(Fbmin) +(dHd / dHc)_a * (Lc_used -.L(Fbmin)) .

Sgapp_sim = TempFactor*Hdlsp eq +(1-TempFactor)*(WdlspIacer)l(WaterDensrty*Vd|splacer)
Le. snm(Lc used) (dHcIde) _p* (Sgapp_sim -ngun) /(SGmax-SGmm) [

.. where: Lc simand’ Lc used are'normalized to actual dlsplacer length o

Cage Jevels measured from ambient
temperature zero-buoyancy reference.

:]* These values assume that instrument is calibrated to read zero
at simulation of intitial minimum buoyancy and process temperature.

25.00%
50.00%
75.00%
100 00%
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pLcsoio] . . , " Torque Tube: - o g ]

"al K-Monel Nllm) ;
Al Thic STD :
13-Feb-17 . Driver:Rod Length 8.006 s
088 R A, Lo — Displacer:
CLL g 14.00
99.00
4.75

X
0.80000

Water Column
9.372
0.9953
9. 328

[ Configuration Values Used in Instrument _
e : —— el
Zero Buoyancy
Single-Point
N/A
0.80000
Bottom of Displacer
0.000
Direct
14.000
0.000

Test Equipment Documentatlon
Input Measurement Accuracy: -

|Test site should fill in the accuracy and calibration data for relevant test equipment and save. Update per plant calibration schedule. |
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Level-Trol Input Simulation Configuration Page -
i “DLC3010

Enter Sensor Data in yellow fields.
Computed values are returned in blue fields.

If the sensor is a 249V with a non-standard driver rod length, enter actual driver length here

(It is permissible for displacer to exceed this limit for an interface or density application.)

i12. If possible, mark coupling point at zero buoyancy and run a straight Level Calibration with SG=1.00:
It the "Min level required” at right I1s not zero, use a two point calibration at Min level and 100% Level

:JIf the "Min level required" is greater than the displacer length, the calibration must be done with weights.
a. Enter Input Simulation Method Used:

b. Record the condition at which the coupling point is marked

i13. Enter Torque Tube Rate read from Instrument after ambient calibration:
a. Select |emperature Units: (here and In instrument) -

2] b- Enter Normal Operating Process |emperature trom requisition:
65.6 (here and in instrument) ‘

150.0]

c. Select torque tube alloy from drop-down list:

0.9953 to lookup temperature compensation factor

0.380] d. Send the compensated torque tube rate value back to instrument:

7] e. Select application measurement type trom requisition (Level, Intertace, or Density):

Single-Point : Application;:S 5| 1. Select "Single-Point” here & enter iquid SGs @ Normal Operating Frocess |emperature,

0.0000] 0.00000] or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.
0.8000] 0.80000] For a level application, set SG of Upper Fluid = 0.00.
For density, set: SG Lower to maximum, SG Upper to minimum, (of range to be measured).

If application is density and displacer is overweight, use Interface Mode with welght input method.
i2:]See Instructions here

ht dis placer, mark the coupling point at zero dlfferenttal buoyancy, (lowest process condition),
0.8000] Use Level Measurement Mode, and enter Delta $SG in the instrument contiguration.

If the apphcatlon is a saturated steam / saturated water interface measurement, and you elected to use the SG tables for Steam/Water,
Sat. Steam SG ~ 0.00095enter the tables into the instrument to allow it to compute SG based on digital process temperature.
Sat. Water SG . 0.97925] | he detault steam table I1s on the S| able sheet. Print it out for the customer if used.

These are the SG values that the instrument is using for calculations.

0.80000

#16. Now record the final PV Setup used in the instrument:
(in) - to trim PV to match simulated input condition, (blue is theoretical for DlspBot@MmProc)
J(For Reverse Action, make LRV greater than URV)

Direct

14.00
0.00

6. If test input is water, go to Water worksheet for application requested.
If test input is weig_;ht, go to Weight worksheet for application requested.




Calibration Information:
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2498 DLC3010] _ o , “Torque 1ube:
LT1-441B o tenal K-Monel Nn/rNossoO) ,
FO01334118 STD
14-Feb-17 8.006
038 e Displacer
DRM 14.00
99.00
475
S T'I’arget Process Cond'tuon
150.0

~ Torque Tube Rate rbratlon

Water Column

9.434

0.9953

9.389

| Note: The instrument was precompensated for operation at the{pro’cemss temperature listed, and may vnot read correctly at a dlfferent ytemperature‘ —

Conf iguration Values Used in Instrument

Level

Zero Buoyancy

Single-Point

N/A

0.80000

Bottom of Displacer

0.000

Direct

14.000

0.000

- Input Measurement Accuracy:

Test Equipment Documentation:

[Test site should 1ill in the accuracy and calibration data for relevant test equipment and save. Update per plant calibration schedule.
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Level-TroIfeWorksheet'v ¢ SImulatlng Level or.Interface Level at:process. condmons F001334118 0.0000
i “lusing only water levels at room ‘temperature. LT-441B 0.8000
'W"thm certaln cons"framts We can compute a cage water level at ambient temperature that wﬂ'l produce 249B 14.00
a load equivalent to a given cage interface level at Process Temperature. This document is not 99.00
a certifi cate. but does aid in validation of the calibration procedure.
L(h%) ; Fbmln] I (WaterDensity‘VdispIaoe 475
! : { 150.0
0.9953
5.00
3.5739
1.1892
0.00
|(de l dHc) -p = DisplacerLength / ( DlsplacerLength + AppDeItaDlsplacerRrse) 14.000 0
“hsim: Cage0 = cage level at ‘which'interface contacts displacer.’ 0.000 3.027%

$ Cage levels measured from ambient temperature
zero-buoyancy reference.

If the message "Out of Range" appears here, an assumption
has been violated.

Use the "alternate approach” below:

I We can compute the "theoretical’ normalized levels at process temperature
that are snmulated by the usable water Ievels at ambient temperature

$ Cage levels measured from amblent
temperature zero-buoyancy reference

50.00%
75.00%

21* These values assume that instrument is calibrated to read zero

at simulation of intitial minimum buoyancy and process temperature.
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ol lnput SImulation COnf'guratIon Page

DLC3010
DRM 1. Follow Instructions in green fields.
088 Enter Sensor Data in yellow fields.
F001334119 Computed values are returned in blue fields.
CT-447
249B

zaaDriver:Rod:kengthi( m)

If the sensor is a 249V with a non-standard driver rod length, enter actual driver length here

INote: Effective displacer weight includes the stem weight end half the driver rod weight.
(It is permissible for displacer to exceed this limit for an interface or density application.)

#212. If possible, mark coupling point at zero buoyancy and run a straight Level Calibration with SG=1.00:
It the "Min level required” at right Is not zero, use a two point calibration at Min level and 100% Level

If the "Min level required"” is greater than the displacer length, the calibration must be done with weights.

ater Golumn a. Enter Input Simulation Method Used:
Zero Buoyancy v b. Record the condition at which the coupling point is marked
9.524 lbf"i #13. Enter Torque Tube Rate read from Instrument after ambient calibration:
Fahrenheit a. Select Iemperature Units: (here and In instrument)

b. Enter Normal Operating FProcess |emperature trom requisition:

150.0):
(here and in instrument)

¢. Select torque tube alloy trom drop-down list:
to lookup temperature compensation factor
~ d. Send the compensated torque tube rate value back to instrument:
e. Select application measurement type trom requisition (Level, Intertace, or Density):
t. Select "Single-Point" here & enter iquid SGs @ Normal Operating Process 1emperature,

0.0000 ' ‘ 0 00000] or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.
0.8000 0. 80000| For a level application, set SG of Upper Fluid = 0.00.
> wi] For density, set: SG Lower to maximum, SG Upper to minimum, (of range to be measured).

. t% Single-Point

4 Conf ure the DLC measurement mode Level |nterface or Densut If application is density and displacer is overweight, use Interface Mode with weight input method.
s Vilsis Level 1See Instructions here

JFor an interface a hcatxon with ovenrvea ht dxs lacer, mark the coupling point at zero differential buoyancy, (lowest process condition),

: - D) e 0. Use Level Measurement Mode, and enter Delta SG In the nstrument contiguration.
e i If the apphcatlon isa saturated steam / saturated water interface measurement, and you elected to use the SG tables for Steam/Water,
Sat. Steam SG 0.00095]enter the tables into the instrument to allow it to compute SG based on digital process temperature.
2 1Sat. Water SG 0.97925] | he detault steam table is on the S( |able sheet. Print it out for the customer it used.
e %‘ :SG0f L ppe[gFiuid Al These are the SG values that the instrument is using for calculations.

~0.80000|

42415. Now record the final PV Setup used in the instrument:
(in) - to trim PV to match simulated input condition, (blue is theoretical for DlspBot@MmProc)
(For Reverse Action, make LRV greater than URV)

Direct

14.00
0.00

6. If test input is water, go to Water worksheet for application requested.
If test input is weight, go to Weight worksheet for application requested.
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2498] DLC3010] — " Torque.tube:. . -
L1-447 s K-Monel N|/5u ZNOSSO 0) fae
F001334119 ’
14-Feb-17 8.006
088 S
DRM 14.00
99.00
4.75

0.80000

— Torque Tube Rate Calibration:
) Water Column

9.524
0.9953
: e : 1 9.479 3 '
[ Note: The instrument was precompensated for operation at the process temperature listed, and may not read correctly at a different temperature.

..Configuration Values Used in Instrument
; Level
Zero Buoyancy
ﬁS‘ingle-Boint
N/A
0.80000
Bottom of Displacer
0.000
Direct
14.000
~0.000

evel OffsetRequired

Test Equlpment Documentatlon
- Input Measurement Accuracy' S L ;rLas,t;Calibration:_ Calibration Due:

ccuracy.

[Test site should fill in the accuracy and calibration data for relevant test equipment and save. Update per plant calibration schedule. ]
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LeveI-TroI Worksheet: S Slmulating Level or.Interface Level at process condrtlons F001334119 0.0000
777 using only water levelsat. room temperature. e LT-447 0.8000
Within cel am constraints, we can compute a cage water level at ambient emperature that wil pro uce 249B 14.00
a load equivalent to a given cage interface level at Process Temperature. This document is not 8.006 99.00
a certificate, but does aid in validation of the calibration procedure.
L(h%) L(Fbmin)-t-(dHcIde) a [Wdisplaoer W(h%) Fbmln] d [WaterDensity'Vdusplacer] 4.75
: ! : 150.0
0.9953
. 5.00
9.479 3.5739
14.000 1.1892
L 0.000 0.00
J(aHd 7 dHoy, ; 14.000 0
 hsim_Cage0-= a6 level at E o Nl G éﬂﬂﬂ)l 0.000 2.998%
At iowest process conamon tﬁe actual position o? the bottom o? tﬁe alsplacer wr" have sh’ﬁed from the amblent zero buoyancy location by:
72007 Due to displacer rise and temperature zero shift effects.

$ Cage levels measured from ambient temperature
2|zero-buoyancy reference.

;] If the message "Out of Range" appears here, an assumption

3| Out of Range! has been violated.

Use the "alternate approach"” below:

=] We can compute the "theoretical’ normalized levels at process temperature
that are simulated by the usable water levels at ambient temperature

$ Cage levels measured “from ambrent
temperature zero- buoyancy reference

:|* These values assume that instrument is calibrated to read zero
at simulation of intitial minimum buoyancy and process temperature.

0.81%

25.00% 8.000
50.00% 12.000
75.00% 16.000

100.00%
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