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Level-Trol Input Simulation Configuration Page

DLC3010

CLL ,i>^v ,V 1. Follow Instructions in green fields.
Enter Sensor Data in yellow fields.
Computed values are retumed in blue fields.

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

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

088

~fi- i-c -j- ■'::%>

' f ' li / ' ̂  ̂  ; 't j

F001334117

>.7 - -r LT-441A

249B

i^DriverrRod Length (in) 8.006

H . i' i .t
STD 'i-'i

14.00
wie-i V:.iiU 99.00 in3->.^if. j- sv-i.v

4.75 lbs ̂ ^ J J rV "41^ ^
-^g:)ieoMcahma>^.Un.bMQye4 l/yeight for,tprque}tube,(ib);. 5.0
,^r\ej^Te^Qa\ iriipii^um aispmer water levei required to 4^1 ' /f.2>. \f /, ' / it 2. If possible, mark coupling point at zero buoyancy and run a straight Level Calibration with SG=1 00:

If 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

0.00

Water Column

^r^vCQMPltopoifitrTiarJc^t Zero Buoyancy
/^.4^^^!sMeasMrecfflGRater 9.372 Ibf^in/deg^^^ , 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)

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):
f. Select "Single-Point" here & enter liquid SGs @ Normal Operating Process Temperature,

or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.
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).

Fahrenheit Ast/'
150.0 \X>^d\i'' u^ <

65.6

150.0^^^Torqua^^^^e^ak K-Monel, Ni/Cu (N05500)
;;-<; ^, Compensation /If actor; 0.9953

4ompe(i3atedilJ^atffi\ Ixxi '^:-^';f^v^^lbtfln/deg 9.328

^'iii.M^/>k«tual^pJieattQo: Level
Single-Point ^^;|Applipatlon;SGs.a^'

;'#&»-i4ri;SGr,oiUppeegluid; 0.0000 0.00000
JCfU^i^rd^CS pf.kowefcFluid; 0.8000 0.80000

f  svj^ ' ' .«" , 7/ 9Jf , ,* .<!,•'^ 3,i '
4. Configure the DLC measurement mode (Level, Interface, or Density) If application is density and displacer is overweight, use Interface Mode with weight input method.

|See Instructions hereLovel //V 'f/ htCh ' 4' 1

■^m
For an interface application with overweight displacejr, mark the coupling point at zero differential buoyancy, (lowest process condition),

1 Use Level Measurement Mode, and enter Delta SG in the instrument configuration.
ivater interface measurement, and you elected to use the SG tables for Steam/Water,

M"" '!> 1 0.8000|
If the application is a saturated steam 1 saturated ^

Sat. Steam SG

Sat Water SG
0.00095

0.97925

enter the tables into the instrument to allow it to compute SG based on digital process temperature.
The default steam table is on the SG Table sheet. Print it out for the customer if used.

These are the SG values that the instrument is using for calculations..j^SG^olUpperJIuid
w ,^SG of Uowec^Fluld^ > 0.80000

Bottom of Displacer (@^mjn process^ond,-)^^!-: 5. Now record the final PV Setup used in the instrument:
(in) - to trim PV to match simulated input condition, (blue is theoretical for DispBot@MinProc)

(For Reverse Action, make LRV greater than URV)
--fe, xrf^iL-fi-u^ifeplppett* 0.000 0.003

Direct
14.00 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.^ r fcWf 0.00 CaVi^iU



Fisher Controls International, LLC 2/13/2017 1:13 PM

Levei-Trol Worksheet: Simulating Level or Interface Level at process conditions
using only water levels at room temperature.

F001334117 %£= - V , , ^ ̂ SGJOf^Upper 0.0000

LT-441A 0.8000

Within certain constraints, we can compute a cage water level at ambient temperature that will produce
a load equivalent to a given cage interface level at Process Temperature. This document is not
a certificate, but does aid in validation of the calibration procedure.

249B .  ,Dlsp|riLengtht(ln) 14.00

ifMDrivei^lBott^fin) 8.006 99.00

L(h%) = L(Fbmin)+(clHc / dHdLa * [Wdisplacer - W(h%) - Fbmin J / [WaterDensity * VdispiacerJ

Where: L(Fbmln) = DIspLength * FbmIn / Fbmax_h2o

(dHc / dHdLa = (AvIblDispLerigth + RlseMax(amblent)) / AvIblDlspLength

:(dHc/dl:1d)i:a-=j K-Monel, Ni/Cu (N05500) t>:: sv: Djsp|W|^()b) 4.75

1.030 150.0

(dHd/dHc)^VT^ t{lbCin/deg)wK-;, 0.9953

W(h%) = Wdisplacer - WaterDensity * Vdisplacer* [SGmin + (%hDsimulated/100%)* (SGmax - SGmin)] 0.970 9.372 A y cMax unbuoyed^Wt^b) 5.00

TempFactor (dHd/dHc)iP- compensated 9.328 3.5739

hDsimulated = simulated interface level on displacer

= hsim_cageO + (dHd / dHc)j) * (hsim_cage - hsim_cageO)

(dHd / dHc).p = DisplacerLength / (DisplacerLength + AppDeitaDisplacerRlse)

0.976 ,  -r JURV^Ih) 14.000 Mak Usabld'SCfoi; Displacer 1,1892

(dFlc/dHd)^.^^^ 0.000 :  V^i-owestne^bl^lnput:^^^ 0.00

1.024 V' .v;\Range(ln) 14.000 0

hsim_CageO = cage level at which interface contacts displacer. /. ,.,>.lhsim^CageO,(ln) 0.000 :r#'y Displacer'Rise (emb) 3.047%

At lowest process condition, the actual position of tfle bottom of the dis

L zero at this conJ
placer will have shifted from the ambient zero buoyancy location by:

Due to displacer rise and temperature zero shift effects.
vels lower than this are unobservable.

-0.003 Kinfe. '.-/,r0,07, .. . .
Normal ractory practice is to trim tne calculated KV ition, since intertace le

.. .Wd « Fbmin;

l,:i>%(h%)iv^c
,1 Desired.^Current

Sd^Tut/titCSOrO)"'
Actual Water Level 8^'', "

^equirecl sS'
$ Cage levels measured from ambient temperature

zero-buoyancy reference.

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

Out of Range! has been violated.
Use the "alternate approach" below:

(in) ^4-.,(% Range) .  ,.^,A;-.<mA) - - -/ (in) ^ A , ',(mm)

.-0,02 ..'.4.000 -0.09 ^  -2.3

3.50

V/^'fZ.OOO
44 ,4,'"'fr16 000

2.74

5.57

8.40

/  ̂ 69.6
/;r = | -V i ;.^14114
> ''213.3

7.00

10.50

o
o

fd'-

'■-100% '•»si«c"4'.'".':i«20.000 11.23 A / 286.2
* These values assume that PV is trimmed to zero at intitial minimum buoyancy and process temperature.
ALTERNATE! 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*Hdisp_eq +(1-TempFactor)*(Wdisplacer)/(WaterDenslty*Vdlsplacer)
Lc_sim(Lc_used) = (dHc / dHd)jD* (Sgapp_sim -Sgmin) / (SGmax-SGmin)

where: Lc_sim and Lc_used are normalized to actual displacer length.
$ Cage levels measured from ambient
temperature zero-buoyancy reference. V  PLC^'l^eacllnS * I y i' * These values assume that instrument is calibrated to read zero

at simulation of intitial minimum buoyancy and process temperature.,!, , ^Water Level Input UsedjS, . , .  ' / > Process Condition Simulated ^ .Current Output

/.-i,. .v4mrn);. •v (% Range)-V i  (mA)/ ^
V, ^ >#8.80 /V ..0.113 .,,0,81% ,  4.129

User Choice: 0.00 \4V ' uO.OO 0.113 "*, '' ■" .2.87 0.81% 4.129
8.000

12.000
16.000
20.000

2.74 - .'tr 69^56 3.500
7.000

10.500

25.00%
50.00%
75.00%

5.57 ,<•''441^3
8.40

11.23 14.000 \ 355.60 100.00%
Max5UsefuL%. ; I' ' ^ f 4 ,, T.17,957 V« 4 X i¥'. * e , 456.^10 128.26% V  .20.500
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249BI DLC3010 Torque Tube:

LT-441A K-Monel, Nl/Cu (N05500)

F001334117 STD

13-Feb-17 8.006 .V . 203.41. • (mm)
KSjjij^ite; 088 Oisplacer:

ij^perator; CLL *i ' 5 Length

^/Velght

14.00 ,  ./;355.6 f-w (mm) ■

99.00 ,/?,(in3)'':.-^v G22.3 ^ (mL)
4.75 ■; • (lb) i ; .  '2.15 (kg)

ProcesSfTemperature;T
Target Process Condition;

I  ./degF^^,150.0 _65^6^_^_|j^s^Jdeg_C^

Actual Measurement Application:
i  Level X i  Interface ,Level '  Dsnsity
>  , Fluid SG 0.80000 ^Upper^luldjSG

■! -r- 'fLbWe^FIOidC^G
.  , ,.>Lowest^G

Torque T ube Rate Galibral:ion:

"'V ^4Input Simulation Method Used« Water Golumn

{MeasurecLtorque tubetrate^atro F (21-..1G): 9.372 i(lb1?ln/deg). 1 ■ >1.0589|(N''m/deg)«s.>,.-
,f„ y„-vi;JemperatureGompensat|on Factor. 0.9953 Listed process temperature

, > R -s V' ,s, .-Gompensated,TT^Rate^ 9.328 (Ibfin/deg) | 1.0539|(N''m/deg)
Note: The instrument was precompensated for operation at the process temperature listed, and may not read correctly at a different temperature.

Gonfiguration Values Used in Instrument
jinstrument Measurement.'Mode used: Level

jv .f i. Referencejcpupling poinLrnark^at; Zero Buoyancy
Single-Point (if Steam/aples used, ppnt SG.Japle^ sheet)^ <

«r!iSG;,pf(Upperbffluid: N/A {4; ,(SGU), ;
^  \ /"PI' ^ '

^-v ,.SG.'OfjLower.FJuid: 0.80000 '  j (SSU)'"»
j j"4?teZero Reference; Bottom of Displacer

1; ■ >: Level;OffeetjRequired tofTrim PV to simulatedjinputjcondition: 0.000 i-^ ' s,. Cin)^j'.^''^As| tfi. ,s;<r If ^'t-'O.O
■ ass«r>rA\Output; Action; Direct

MUppet5j(?apgeiValue: 14.000 - ,^355.6 4  ̂ ' ti^(mm) 1 ^
gij LowerRaogeyalue: 0.000 ji , 50.0 s-. , ,(mm)„. ,

Test Equipment Documentation:
input Measurement Accuracy: Last Gaiibration: Gaiibration Due:

.»«r^'•■i^..-^iMforce^accura(qr
^^»Sfea%j»eight^ccuracy (k9fe|:2;k^^#C
^watefcqlHoin^heightfaccutacy 0.1 N/A.

Output Measurement Accuracy:
te-%v^'/?i«'4pu'Te,nteaccuracyjt/| 0.1 |(mA)4«--'.i-^:>«'Ji.,t4'/ 4nj tL'""' 1

{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

DLC3010

; - - ' 'A'F001334118

LT-441B-  1

" Driver^°ocl Length (in) 8.006

99.00 -  A?

wat6^Jfey6l,ife<iiiJi^6dt6
r' ',..c s

Water Column53.^^-5

Zero Buoyancy

1. Follow Instructions in green fields.
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

Note: Effective displacer weight includes the stem weight and half the driver rod weight.

(it Is permissible for displacer to exceed this limit for an interface or density application.)

2. 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 Mm level and 1UU% Level

If the "Min level required" is greater than the displacer length, the calibration must be done with weights.
a. tnter input Simulation Method Used:

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

9.434

j^pecaliJgiUnitsTr Fahrenheit

Dce! 150.0

;v:Deg^G

lbf*ln/deg g> Enter Torque Tube Rate read from Instrument after ambient calibration:
a. select I emperature units: (here and in instrument)

b. Enter Normal operating Process lemperature trom requisition:

(here and in instrument)65.6

K-Monel, ̂^l/{iu<N6^^b6)
150.0

li'f..Compensation ga0or; 0.9953

9.389

Level

Single-Point

0.0000

/:ApplicationtiSr ""
0.00000

0.8000 0.80000

c. 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 "Singie-Point" here & enter liquid SGs @ Normal operating Process lemperature,

or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.

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).

4. Configure the DLC measurement mode (Level, Interface, or Density) If application is density and displacer is overweight, use Interface Mode with weight input method.
».l Level

r- t ' For an Interface application with overweight displacer, mark the coupling point at zero differential buoyancy, (lowest process condition),
, belta-56 [ - %\ 0.8000| Use Level Measurement Mode, and enter Delta SG in the instrument configuration.

If the application is a saturated steam / saturated water interface measurement, and you elected to use the SG tables for SteamAA/ater,
0Sat. Steam SG

Sat. Water SG

SQxoftUpper.FJuidg
ci^SGg)f^LoWeFfjmd:-.

.00095

0.97925

0.80000

enter the tables into the instrument to allow it to compute SG based on digital process temperature,
he default steam table IS on the SG I able sheet. Print it out tor the customer it used.

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

Bottom of Displacer (©imlrLprocess^ndiijt;:^
0.003

Direct

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

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.



Calibration information; Fisher Controls international, LLC 2/14/2017 12:54 PM

249BI DLC3010 Torque Tube:

LT-441B K-Monel, Ni/Cu (N05500)

^  (/ \.1"F001334118 STD

14-Feb-17 8.006

088 Displacer:

lHQperaton DRM 14.00 w; 355.6

99.00 ,Y'''' ' ̂"1622^3 tj<.; 4mL) .
4.75 •  ■./'■2.15 1kg)

Process^Temperatureil"
Target Process Condition:

l',V'(cleg-f:j,.i;i150.0 65.6 14^. y.(deg.G)

Actual Measurement Application:
X .r--jY- ;."' - InterfaceKbevel r:«y;-fc;ssDensi^

. , . f : e .' PIU'd.SG 0.80000 .  „ . ,vUpper.^luid SG ^  Lowest^SG
'.'K f*Xr . • ii'n'iK'Jk-iX
f' HighesftSG

Torque Tube Rate Galibration:
»CA%»' InputiSimulationiMethod,. Used: Water Column •  I.'

fMeasureditorque:tube;rateiat£7p. (21s-te); 9.434 ,  (Ibfin/deg), j 1,0659|{N*m/deg), .
<i®a¥;T^eniRejratur%Compens.atioml7actor: 0.9953 #l@Usted.process temperature^., .
?ij#/«i®t5®^<4f4m>ji^'Compensatedi7^'!?P,ate;:f 9.389 ,  (Ibf in/deg). 1 , - 1.0609|(N*m/deg) =

Note: The instrument was precompensated for operation at the process temperature listed, and may not read correctly at a different temperature.

ComFiguration Values Used in Instrument
,;i.,,>>,4^,lnstaimerit.iMeasurenrTent.M,oda,,used: Level

; , . ; - .ftr; Referenc6.cquplihg;point-mai1feat: Zero Buoyancy
■tCM '■iPtifesSfeS.Qjentry; Single-Point (If Steam-Tables usedj-print SG Tables sheet),
a^«^;SG{OfiUpper l-luid: N/A 4"(SGU)s=.'f
to5&,SGxoft,Lovyeif;l^luid: 0.80000 '4V.%(SGU),>vf
AiJfemZero^Reference: Bottom of Displacer

1 /fLeveJiOffset Required toiTrim'Py to.,simulatediioput'Conditionj 0.000 (in) ^ . ^0.0] - (mnfi),
Direct

^iUppet^Range^yalue: 14.000 ,355.'6 -. A-- (rn^) ' iS-
/M L.owet;iRange.i:Value: 0.000

o
d

(mm)

Test Equipment Documentation:
Input Measurement Accuracy: Last Calibration; Calibration Due:

ipy^etppluqihiheighipcteupqy 0.1 (mm)H:4 -
Output Measurement Accuracy:

.ii^^^5,isctj)rreptaccwr!ac^;,^| 0.1 1

[Test site should fi ll in the accuracy and calibration data for relevant test equipment and save. Update per plant calibration schedule.
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Level-Trot Worksheet: Simulating Level or Interface Level at process conditions
using only water levels at room temperature.

F001334118 0.0000

LT-441B 0.8000

Within certain constraints, we can compute a cage water level at ambient temperature that will produce

a load equivalent to a given cage Interface level at Process Temperature. This document is not
a certificate, but does aid in validation of the calibration procedure.

249B 14.00

':^^;:DriverRod (In) 8.000 >J^Displ;^Vo^in3) 99.00

L(h%) = L(Fbmin)+(dHc / dHdLa * IWdlsplacer - W(h%) - Fbmin ] / [WaterOensity * Vdlsplacer]

Where: L(Fbmln) = DispLength * Fbmin / Fbmax_h2o

(dHc / dHd)_a = (AvIblDlspLength + RlseMax(ambient)) / AvibiDlspLength

(dH€VdHd)„a «y'M^3PlMatedal K-Monel, Ni/Cu (N05500) 4.75

1.030 '..P/oCess«=Tempi(0 150.0

(dHd/dHc).a s. ir(lbf:in/deg) - v,>r . -. K iS-ite-JSa-Jen'Peacor 0.9953

W(h%) = Wdisplacer - WaterOensity * Vdlsplacer* [SGmin + (7ohDsimuiated/100%)* (SGmax - SGmin)] 0.971 %'?w;amblent 9.434 5.00

TempFactor (dHd/dHc).p,->. irj'fv compiansMed 9.389 '<~44%5,v\ 3.5739

hDsimulated = simulated interface level on displacer

= hsim_cageO + (dHd / dHc)j5 * (hsim_cage - hsim_cageO)

(dHd / dHc)j3 = DisplacerLength / (DisplacerLength + AppDeltaDisplacerRise)

0.976 (ip) 14.000 1.1892

(dHc/dHd)j3,-. 0.000 >>;i -. , ̂\LoWest Usable InputXih) 0.00

1.024 14.000 i V -Jbmin'(lb) 0

hsim_CageO = cage level at which interface contacts displacer. 4V, ,%fehsimi.CageOTin) 0.000 ,3 S3 , .'rMax Displacer Rise (amb) 3.027%

At lowest process condition, the actual position of the bottom of the dis

L zero at this con J
placer will have shifted from the ambient zero buoyancy location by:

Due to displacer rise and temperature zero shift effects.
i/els lower than this are unobservable.

-0.003 1 / (hllTlX fiZ/'.i'f [ A
ivormai ractoiV practice is to trim ine caicuiaiea kv ition. Since interrace le^

Fbrnln|^^ -</Desired Cqtrent^:, ^^ActuaLWater._Level0^ $ Cage levels measured from ambient temperature

zero-buoyancy reference.
If the message "Out of Range" appears here, an assumption

Out of Range! has been violated.

Use the "alternate approach" below:

.  . (in) . ^^4%^Range) .j

>0:02 ^4^4^000 -0.09 % " 1$ ih-'A

3.50 I-'# .V *>'0,08 >' V '-J8.000 2.74

5.57

8.40

.  .^69i6

I" >vy'313,3

7.00

10.50

t^'Zp.OOO 11.23 '' .V. ̂yi>-f^285.2
* These values assume that PV is trimmed to zero at mtitial minimum buoyancy and process temperature.

fAfegrjERN/^E;! We can compute the "theoretical" normalized levels at process temperature
'APPH6ACH;-| 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*Hdisp_eq +(1-TempFactor)*(Wdisplacer)/(WaterDensity*Vdisplacer)
Lc_sim(Lc_used) = (dHc / dHd)jD* (Sgapp.sim -Sgmin) / (SGmax-SGmin)

where: Lc^im and LcL.useJare normalized to actual displacer length.
$ Cage levels measured from ambient

temperature zero-buoyancy reference. uf,,3 .-'i^'Expected-DLQrReading ^ ?r ̂ * These values assume that instrument is calibrated to read zero

at simulation of intitial minimum buoyancy and process temperature.

(p/q Range)4«

User Choice: 0.00 t'0;00 0.113 >  ̂ s 2,80 0.81% 4.129

8.000

12.000

16.000

20.000

2.74 & 4^1 69^66 3.500

7.000

10.500

88.90

^V^t5l7i80
25.00%

50.00%

75.00%

5.57

8.40

11.23 14.000 i  "t "i f 1; ,»fi-355.60 100.00%

Max,useful^«v'r, i i306'^36 '.^17^904 \T^X 450,02 ,128,24% r /,A>,».>/'-20i.500
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Level-Trol Input Simulation Gonfiguratibn Page

DLC3010

F001334119

LT-447

fsDnvenRoq; uengthtin) 8.006

99.00

%W4h\iM
www

1. Follow Instructions in green fields.
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

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

U\ iiv

ater Column

Zero Buoyancy

9.524

Fahrenheit

150.0

K-Monel, Ni/Cu (N05500)

0.9953

9.479

Single-Point plicationtSGs.--rhtry;

0.0000 0.00000

0.8000 0.80000

2. if possible, mark coupling point at zero buoyancy and run a straight Levei Caiibration with SG=1.00:
it the "Min level required" at right is not zero, use a two point calibration at Mm level and lUU7o 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. Kecord the condition at which the coupling point IS marked

3. Enter Torque Tube Rate read from Instrument after ambient calibration:
a. select lemperature Units: (here and in instrument)

b. Enter Normal Operating Process I emperature from requisition:

(here and in instrument)

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):

t. Select "Singie-Point" here & enter liquid SGs @ Normal operating Process lemperature,

or select "Steam Tables" to use table-look-up of steam/water SG at Process temperature.

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).

4. Configure the DLC measurement mode (Level, Interface, or Density)
Level

l:

If application is density and displacer is overweight, use Interface Mode with weight input method.
jSee Instructions here ^

ey

For an interface application with overweight displacer, mark the coupling point at zero differential buoyancy, (lowest process condition),
0.86b6| Lise Level Measurement Mode, and enter Delta SG in the instrument configuration.

If the application is a saturated steam I saturated water interface measurement, and you elected to use the SG tables for SteamAA/ater,
0Sat. Steam SG

Sat. Water SG

^GlPt^Upper^Eluldr^

.00095

0.97925

0.80000

enter the tables into the instrument to allow it to compute SG based on digital process temperature.
I he default steam table is on the SG I able sheet. Print it out tor the customer it used.

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

Bottom of Displacer l@irnjr^rpcessicond^
0.003

Direct

5. Now record the final PV Setup used in the/nsfrumenf;
(in) - to trim PV to match simulated input condition, (blue is theoretical for DispBot@MinProc)
(For Reverse Action, make LRV greater than URV)

MM 14.00

0.00 ih'

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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249B| DLC3010 Torque Tube:

LT-447 K-Monel, Ni/Cu (N05500)

^eriall^of F001334119 STD

^^^Date 14-Feb-17 8.006

mSbifesSjte; 088 Dispiacer

4£©perator. DRM \  "ViLonQ^h
ij-;, i,^l;.fiA^6TuiTffe

14.00 ^0.'' fe",? ^ ^'355;6
99.00 .>li\l'(in3)g53f Fi - 622;3 -  (mL)
4.75 pp.-'. 2jf5 (kg)

Process^TemperatureTT
Target Process Condition:

j'-tt'R'Xdeg F),^<-| 65.6150.0

Actual Measurement Applicatlon;

X

0.80000

sfAJ'tSSl
u."^/;Lowes%§<3

Torque Tube Rate Calibration:

^%*»^^»lPP,utlSifTJUlationjMetliodjysed: Water Column

jMeasured.^rqueKtube;rate-al£70,j5i,(21ttC): 9.524 ic.Xlbf*in/deg)s|r:i;ife^^-y^1>076T|(N?n^^^ „

#sSSfeIenopeiafcjreiiBor(?pensatioj:t#actoi?: 0.9953 ;«i@-Usted,process temperature-

r>l%'Jc^:Jg®fe«^^ai?^Gompensated#ITt'Rate3; 9.479 (ibfin/deg) -1 - -1.0710|(N*m/deg)

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 |
,#.*#i;)nstrxime.ntfMeasuremefi%Mode^^^^ Level

7 ?J^<V/<i'^.^Referencei,couplingipoiotima)ck^t: Zero Buoyancy

'^G^entry'^ Single-Point (If.Steam^Ta^ies usedf.prinJtSG vTaJ^lesstieat))
I.S«SGlo^.yppei5;F,luid: N/A

'i^.iSQMLov)rei|,Eluid: 0.80000 ^ Tr.(SGU)> %i,
Bottom of Dispiacer j^.1:

1, ?!!• Level OffeetiRequired ta-TrimiPy to-slmulatedjjDPuljcondition: 0.000 Mfe(in) 4
^if:"Ai'a.rfsPutputsActiop: Direct

-j^:Uppetl?aog®y®lue: 14.000

0.000 $:pj f (mm),

Test Equipment Documentation:

Input Measurement Accuracy: Last Calibration: Calibration Due:

1

i

1

^^^^^tyyfigbliaccwiaey

*?#MSf^P.fflPB©»iappP.rac?/ 0.1

Output Measurement Accuracy:
•

^^4S4«i«cy.ffent,accMra0Ss^| o.i | 1

|Test site should fiil in the accuracy and calibration data for relevant test equipment and save. Update per piant calibration scheduie.
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Level-Trol Worksheet: Simulating Level or Interface Level at process conditions
using only water levels at room temperature.

Within certain constraints, we cari compute a cage water level at ambient temperature that will produce
a load equivalent to a given cage interface level at Process Temperature. This document Is not
a certificate, but does aid in validation of the calibration procedure.

^■^Serlal F001334119
LT-447

Upper 0.0000
0.8000

-I-V (Type 249B

^Driven Rod,(in) 8.006
14.00

(dHc/dridLap.

ui "tPrspbVoL(in3) 99.00

1

L(h%) = L(Fbmin)+(dHc / dHdLa * [Wdlspiacer - W(h%) - Fbmin ] / [WaterOensity * Vdisplacerl
Where: L(Fbmin) = DispLength * Fbmin / Fbmax_h2o

(dHc / dHd)_a ^ (AviblDlspLength + RiseMax(amblent)) / AvIblDlspLength
W(h%) =! Wdlspiacer - WaterOensity * Vdisplacer* [SGmln + (%hDsimulated/100%)* (SGmax - SGmin)]

1.030
(dHcl/clHc)iiatr%|

K-Monel, Ni/Cu (N05500) 4.75

0.971

(dNd/dHob)^.

,;,iaBrpcessj:feiTiK(l:) 150.0

9.524
0.9953

5.00

0.976

(dhlcftlHdLp^

TempFactor

hDsimulated = simulated interface level on displacer
= hsim_cageO + (dHd / dHc)jD * (hsim_cage - hsim_cageO)

(dHd / dHc)j5 = DisplacerLength / (DisplacerLength + AppDeltaDisplacerRise)
hsim_CageO ~ cage level at which interface contacts displacer. |lSilhsln[i:GageQi'(in)[
At lowest process condition, the actual position of the bottom of the displacer will have shifted from the ambient zero buoyancy location by:

1.024

9.479

14.000
0.000

3.5739
1.1892
0.00

14.000

0.000 ;  ysj-MaKPfsptacerRlse (amb) 2.998%

|(mm)^f:;v^;rv^r': iDue to displacer rise and temperature zero shift effects,
laition, since interrace levels lower than this are unobservable.

ActuaLWater Levels ̂
tice IS to in calcula 0 zero at this con

;0/Vd^F5^ng^
Normal racto

\;;^:,Desligd Currentf 'c. ■ V ' ;?'■

Xin). (mm)•I..'

V 0.68

iSrSl4iOS 5i,M,vf^-355;6 «il^<l2M2Q>OpO 11.23 285.2

$ Cage levels measured from ambient temperature
zero-buoyancy reference.
If the message "Out of Range" appears here, an assumption

Out of Range! has been violated.
Use the "alternate approach" below:

These values assume that PV is trimmed to zero at intitial minimum buoyancy and process temperature.
;ALIE^I^TiE | We can compute the "theoretical" normalized levels at process temperatureifji I 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*Hdisp_eq +(1-TempFactor)*(Wdisplacer)/(WaterDensity*Vdisplacer)
Lc_sim(Lc_used) = (dHc / dHd)_p* (Sgapp_sim -Sgmin) / (SGmax-SGmin)

where: Lc_sim and Lc^used are normalized to actual displacer length.
$ Cage levels measured from ambient
temperature zero-buoyancy reference. | vWrti''^^P®Qt®d'.DLG',Bd3di99 v«,.. s '(.j'iV .

inputused;.? .
' it .7#/; 1 JtCn.

,.qurrentpM,tpu}^^

:  i (in) " ; '.(inK (% Hange).vf^. isCtnA)

1

8

' "if'j'' 4 3
User Choice: 0.00 •feiis i-:m:u>AO0 0.113 0.81% 4.129

8.000
12.000
16.000

20.000

2.74 ii!,ef'5':-:f's5^i69J55 3.500

7.000

10.500

25.00%
50.00%
75.00%

5.57

8.40
11.23 r-'n' - I 14.000 -  .-r/v ^..^;m355;60 100.00%

nmmm ifft 366;26 ,, iy.95lO ,r^455.92 128.21% f  , 20.500

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