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Chapter 1
Introduction

The Thermo Scientific MS2011 is designed to provide both reliable and
accurate level and density measurements. With HART protocol, the gauge
also provides users with access to control or program parameters via a host

system, such as AMS, or locally using an Emerson 475 Hand Held
Terminal (HHT).

The gauge consists of a source head containing the radioisotope source and
the detector-transmitter. The radioisotope source emits gamma radiation
that passes through the process material. The detector measures the energy
of the radiation arriving at the detector after passing through the process
material and vessel/pipeline walls. The gauge determines the level or
density of the process material by measuring the amount of radiation
arriving at the detector, which varies with the level or density of the process
material.

Note This guide contains information specific to applications using the
MS2011 with HART protocol. For information on the standard MS2011,
reference the MS2011 user guides listed in Associated Documentation. 4

DensityPRO NAI installation guide, P/N 1-0702-015

DensityPRO installation guide, P/N 1-0702-144

«  DensityPRO Measurement Systems user guide, P/N 1-0702-016
LevelPRO installation guide, P/N 1-0702-040

«  LevelPRO user guide, P/N 1-0702-039
HART Field Device Specification, P/N 1-0700-1016

« Gamma Radiation Safety Guide, P/N 717904
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Introduction
Density Application

Densit When configured for density applications, the MS2011 can measure the
_ _ y density of almost any liquid, slurry (solid material in a carrier fluid),
Appl Ication  emulsion (two different fluids), or solution (a solute material dissolved in a

solvent fluid).

After the gauge calculates the process material density, it can convert the
measurement into a number of forms.

For slurries, the gauge can provide measurements based on the ratio of solid
to carrier. Similar measurements can be made for emulsions and solutions.

By inputting flow data, the gauge can generate mass flow measurements. It
can also accept a 4-20 mA current output from a magnetic flow sensor. For
applications that require temperature compensation, the gauge accepts a
temperature input to compensate the density measurement for changes in
process temperature.

The gauge consists of the source head, which contains the radioisotope
source, and the detector-transmitter, which contains the scintillator
detector, and electronics. The radioisotope source emits gamma radiation
that passes through the process material. The detector measures the energy
of the radiation arriving at the detector after passing through the process
material and vessel walls. The gauge determines the density of the process
material by measuring the amount of radiation arriving at the detector,
which varies with the density of the process material.

——
o]
Source — Detector-
L= transmitter
o,

Figure 1-1. DensityPRO
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Level Application
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Introduction
Level Application

When configured for level applications, the MS§2011 can measure the level
of almost any liquid or solution. In this application the level gauge attaches
to the outside of the process vessel or pipe and never contacts the process
material.

The gauge can then convert the basic level measurement into a variety of
output values as appropriate for specific applications.

The system consists of up to three basic elements: the source head, which
contains the radioisotope source; the detector, which converts the incident
radiation to a useable electronic signal; and the transmitter, which
translates the detector’s signal in to a level value.

The radioisotope source emits gamma radiation, which passes through the
vessel walls and the process material before arriving at the detector. The
detector then measures the level of arriving radiation to determine the level
of the process material. The amount of radiation that reaches the gauge
varies inversely with the level of the process material.

source Gf------ Detector-
head S transmitter

Figure 1-2. LevelPRO
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Chapter 2
HART Protocol Overview

The Highway Addressable Remote Transducer (HART) protocol is an
industrial protocol that is superimposed on the 4-20 mA analog signal
(Output C) of the MS2011. It is an open standard, and full details about
HART can be obtained from the HART Communication Foundation at

www.fieldcommgroup.org.

A complete definition of the protocol interface including all implemented

commands can be found in the M§2011 HART Field Device Specification

(P/N 1-0700-1016).

Density and Level HART Ops
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Chapter 3
Wiring & Connections

Note This chapter provides wiring details for HART protocol operation. It
is assumed that the instrument has already been installed. Refer to the
installation guides listed in Associated Documentation for further
information. A

The connection for the HART protocol is accessible from the ISIO board

of the MS2011.
1
NO |
+ CONNECT
FFB+PA+
FFB-PA-
SHIELD
EGNDr
4+-20RTNC
4-20 OUT 6— T
HART
P 250 MASTER
420RTNB .
+ + 4200UTB ohm (i.e. 475
HOST)
Connect the output of 4-20 C to 24V OUTZ -] |
either of the +24 OUT §4ZJ; =1

Figure 3-1. Signals on the MS2011 HART protocol connector
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Chapter 4
HART Masters

Configuration/interrogation of the MS2011 via HART protocol can be
accomplished using either a Primary or Secondary HART Master.

Primary masters can be host systems, such as AMS or SIMATIC PDM.
Secondary masters are generally those such as an Emerson 475 Hand Held
Terminal.

With each host, a DDL (Device Description Language) file will be required
to fully configure the MS2011. The DDL for the MS2011 has been
certified and so can be obtained from the HART Communication
Foundation at www.fieldcommgroup.org.

Thermo Fisher Scientific Density and Level HART Ops ~ 4-1
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Process Variables
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Diagnostic/Service
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Chapter 5

MS2011 DD Menu Structure

This chapter describes the menu structure used for the MS2011 DD. The
DD was primarily developed for use with an Emerson 475 Hand Held
Terminal, so this section defines the menu structure based upon the LCD

display of the HHT.

Chapter 9 shows example menus taken from a 475 simulator connected to

an MS2011. A link to a sample view of each menu screen is given in the

below tables.

Table 5-1.

Device Setup Menu

Process Variables Menu

Diagnostic/Service Menu

Basic Setup Menu

MS2011 Setup Menu

Review Menu

Table 5-2.

Process Variables Menu

Configure Process Variables Menu

Table 5-3.

Diagnostic/Service Menu

Commands Method

Loop Test Method

D/A Trim Method

Status Info Menu

Density and Level HART Ops
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MS2011 DD Menu Structure
Device Setup Menu

Basic Setup Menu  Table 5-4.

Basic Setup Menu

Range Values Menu
PV LRV
PV URV

Device Information Menu

Revision #s

Update FLASH Method

MS2011 Setup Menu  Table 5-5.

MS2011 Setup Menu

Application Setup Menu

Application Live Data Menu

Quick Setup Menu

Detailed Setup Menu
Update FLASH Method

Application Setup Menu  Table 5-6.

Application Setup Menu
APP1:Setup

Modify Application
APP2:Setup
Modify Application
APP3:Setup

Modify Application
APP4:Setup

Modify Application

Det Map

5-2  Density and Level HART Ops Thermo Fisher Scientific
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Menu

Quick Setup Menu
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MS2011 DD Menu Structure
Device Setup Menu

Table 5-7.

Application Live Data Menu

APP1:Measurements

APP1:Totals*

APP2:Measurements

APP2:Totals*

APP3:Measurements

APP3:Totals*

APP4:Measurements

APP4:Totals*

Note In the table below, where density and level menus differ, Application

#1 presents the density menus, while Application #2 presents the level
menus. A

Table 5-8.

Quick Setup Menu

APP1:Quick Setup (Density)

Density Setup Menu

Material Setup Menu

Meas#1 Setup Menu

Pipe Info Menu

TempComp Setup Menu

Eqn1 Coeffs Menu

Eqn2 Coeffs Menu

Standardization Menu

Standardize

Gauge Calibration Menu

View Cal Points Menu

Calc Slope Correction Factor Method

Calibrate

Density and Level HART Ops
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MS2011 DD Menu Structure
Device Setup Menu

Quick Setup Menu
APP2:Quick Setup (Level)

Level Setup Menu

Level Configuration Setup Menu

Additional Measurements Menu

Source Menu

Counts Menu

Standardization Menu

Standardize

Calibration Menu

Vliew Cal Points Menu

Edit Point Method

Delete Point Method

Calibrate

APP3:Quick Setup
APP4:Quick Setup

5-4  Density and Level HART Ops Thermo Fisher Scientific



Detailed Setup Menu
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MS2011 DD Menu Structure
Device Setup Menu

Note In the table below, where density and level menus differ, Application

#1 presents the density menus, while Application #2 presents the level
menus. A

Table 5-9.

Detailed Setup Menu

System Control Menu

System Status Menu

Software IDs Menu

Reference Volts Menu

[0 Info Menu

Mode/Fault Alarm Setup Menu

System Alarm Setup Menu

Hold Mode Action

RBP Alarm Action

HART Alarm Action

Sys Fault Action

Output A Fault Setup Menu

Min Alarm

Max Alarm

LO Fault

HI Fault

Output B Fault Setup Menu

Min Alarm

Max Alarm

LO Fault

HI Fault

Output C Fault Setup Menu

Min Alarm

Max Alarm

LO Fault

HI Fault

Density and Level HART Ops
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MS2011 DD Menu Structure
Device Setup Menu

5-6  Density and Level HART Ops

Detailed Setup Menu

Mode/Fault Alarm Setup Menu

Application 1 Faults Setup Menu

STD Mode

CAL Mode

X-Ray Mode Engaged

[BP Alarm Action

TOT Overrun

CAL Abort

Sensor Over Range

Sensor Under Range

Application 2 Faults Setup Menu

STD Mode

CAL Mode

X-Ray Mode Engaged

[BP Alarm Action

TOT Overrun

CAL Abort

Sensor Over Range

Sensor Under Range

Application 3 Faults Setup Menu

STD Mode

CAL Mode

X-Ray Mode Engaged

IBP Alarm Action

TOT Overrun

CAL Abort

Sensor Over Range

Sensor Under Range

Thermo Fisher Scientific



MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu

Mode/Fault Alarm Setup Menu

Application 4 Faults Setup Menu
STD Mode
CAL Mode

X-Ray Mode Engaged
IBP Alarm Action
TOT Overrun

CAL Abort

Sensor Over Range

Sensor Under Range

View Fault Status Menu

Mode Status
Analog O/P A Status
Analog O/P B Status
Analog O/P C Status
APP1 Status

APP2 Status

APP3 Status

APP4 Status
Commands Method

Common Action
HOLD Output A
HOLD Output B
HOLD Output C

Alarm Action

Exit

Thermo Fisher Scientific Density and Level HART Ops ~ 5-7



MS2011 DD Menu Structure
Device Setup Menu

5-8 Density and Level HART Ops

Detailed Setup Menu

Physical 10 Menu

Current/Voltage Input Menu

mA#1 Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Calibrate Input

mA#2 Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Calibrate Input

Vdc#1 Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Calibrate Input

Vdc#2 Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Calibrate Input

Digital Input Menu

Digin #1 Menu

View Menu

Setup Digin #1 Menu

Digin #2 Menu

View Menu

Setup Digin #2 Menu

Thermo Fisher Scientific



MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu
Physical 10 Menu

Current Output Menu

Current Output A Menu

View Live Data Menu

Setup Menu
View Cal Table Menu

Calibrate Output

Test Output Menu

Current Output B Menu

View Live Data Menu

Setup Menu
View Cal Table Menu
Calibrate OQutput

Test Output Menu

Current Output C Menu

View Live Data Menu

Setup Menu
View Cal Table Menu

Calibrate Qutput

Test Output Menu

Relay Output Menu
Relay A Menu

View Menu

Setup Menu

Relay B Menu

View Menu

Setup Menu

Thermo Fisher Scientific Density and Level HART Ops  5-9



MS2011 DD Menu Structure
Device Setup Menu

5-10 Density and Level HART Ops

Detailed Setup Menu

Detector Menu

Detector #1 Menu

Setup Menu

HV Control Menu

Time Constants Menu

Dynamic Tracking Menu

X-Ray Threshold Menu

Counts Menu

mA Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Analog Input Calibration

RTD Input Menu

View Live Data Menu

Setup Menu

Range Info Menu

View Cal Table Menu

Analog Input Calibration

Status Menu

Voltages Menu

Status Menu

Err#1

Err#2

SWErr

System

Other Info Menu

Thermo Fisher Scientific
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MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu

Detector Menu

Detector #1 Menu

Diagnosis Menu

HV Info Menu

Status Menu

SysErr

InitErr

RuntimeErr

Counts Menu

CPLD Counts Menu

Temperatures Menu

Detector #2 Menu

Detector #3 Menu

Detector #4 Menu

Application Menu (Density or Level)

APP1:Density Menu

APP1:Setup Menu

Density Setup Menu

Material Setup

Meas#1 Setup

Pipe Info

Input Config Menu

Density

Temperature

Pressure

Flow

Bulk Solids

Temp Compensation Menu

Eqn1 Coeffs

Eqn2 Coeffs

Additional Measurements

DET1:Source

DET1:Counts
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MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu

Application Menu (Density or Level)
APP1:Density Menu

Standardization Menu

Standardize

Gauge Calibration Menu

View Cal Points Menu

Slope Correction Factor Method

Calibrate

Totals Menu

Enable All Totalizers

Tot#1 Setup
Tot#2 Setup
Tot#3 Setup
Tot#4 Setup

Actions Menu

Process Alarms Menu

Process Alarms 1-8

Process Alarm 1 Menu

Process Alarm 2 Menu

Process Alarm 3 Menu

Process Alarm 4 Menu

Process Alarm 5 Menu

Process Alarm 6 Menu

Process Alarm 7 Menu

Process Alarm 8 Menu

5-12  Density and Level HART Ops Thermo Fisher Scientific



MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu

Application Menu (Density or Level)
APP1:Density Menu

Process Alarms Menu

Process Alarms 9-16

Process Alarm 9 Menu

Process Alarm 10 Menu

Process Alarm 11 Menu

Process Alarm 12 Menu

Process Alarm 13 Menu

Process Alarm 14 Menu

Process Alarm 15 Menu

Process Alarm 16 Menu

Status Menu

Application Menu (Density or Level)
APPZ:Level Menu
APP1:Setup Menu

Level Setup Menu

Additional Measurements Menu
DET1:Source
DET1:Counts

Standardization Menu

Standardize

Gauge Calibration Menu

View Cal Points Menu

Edit Point

Delete Point

Calibrate

Actions Menu

Thermo Fisher Scientific Density and Level HART Ops ~ 5-13



MS2011 DD Menu Structure
Device Setup Menu

Detailed Setup Menu

Application Menu (Density or Level)
APP2:Level Menu

Process Alarms Menu

Process Alarms 1-8

Process Alarm 1 Menu

Process Alarm 2 Menu

Process Alarm 3 Menu

Process Alarm 4 Menu

Process Alarm 5 Menu

Process Alarm 6 Menu

Process Alarm 7 Menu

Process Alarm 8 Menu

Process Alarms 9-16

Process Alarm 9 Menu

Process Alarm 10 Menu

Process Alarm 11 Menu

Process Alarm 12 Menu

Process Alarm 13 Menu

Process Alarm 14 Menu

Process Alarm 15 Menu

Process Alarm 16 Menu

Status Menu
APP3:Density/Level
APP4:Density/Level

Review Menu  Table 5-10.

Review Menu

Device Vars

APP1: Review
APP2: Review
APP3: Review
APP4: Review

5-14  Density and Level HART Ops Thermo Fisher Scientific



Chapter 6
Physical Analog 1/0 Calibration

This chapter provides information on how to calibrate the physical analog
inputs and outputs available on the MS2011.

The MS2011 can support up to 12 analog inputs and 3 analog outputs.
Analog inputs are available on the following cards in the MS2011:

Two 4-20 mA on the CPU card
Two 0-10 V on the CPU card
«  One 4-20 mA for each detector (maximum of four)

One RTD input for each detector (maximum of four)

Analog outputs are available on the following cards in the MS2011:

One 4-20 mA on the CPU card

« Two 4-20 mA on the ISIO card

The HART DD can be used to both configure and calibrate all inputs and
outputs available on the MS2011.

Thermo Fisher Scientific Density and Level HART Ops ~ 6-1



Physical Analog I/0 Calibration
Analog Input Calibration

Analog Input
Calibration

6-2 Density and Level HART Ops

The calibration of each of the 12 possible analog inputs of the MS2011 will
always follow the same procedure. This example shows the calibration of
analog input mA#1.

1. Go to Online Menu > Device Setup > MS2011 Setup > Detailed
Setup > Physical IO > Current/Vdc Input > mA#1 Input >
Calibrate Input.

2. Accept the warning and remove the loop from any control functions in
may be performing.

Hy
MS2011:TEST 2
Warning - This function can affect the device =

output. Loop should be removed from
automatic control.

ox
Figure 6-1.

3. Select a two- or three-point input calibration.

HYy
MS2011:TEST 2
Select No. Cal Points:

1 Two Point Cal

2 Three Point Cal

ABORT ENTER

Figure 6-2.

4. Provide the minimum mA input required using a current source (or
similar). Press OK to continue.

I Hy

MS2011:TEST 2

Supply MIN mA to 4-20mA #1
Press OK when Ready

ABORT |

Figure 6-3.

Thermo Fisher Scientific
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Physical Analog I/0 Calibration
Analog Input Calibration

The raw minimum value seen by the MS2011 will be displayed. Press
OK when it is stable.

©
[MS2011:TEST 2
4.20mA #1

Raw MIN Value: 3.9846
Press OK When Stable

ABORT - I

Figure 6-4.

Enter the actual value applied to the input of the MS2011.

| HYy [B[X
MS2011: TEST 2

4-20mA #1 o
Enter Supplied MIN Value -
|4

“S|ajwle|r|t|[¥|uli op|e +|f|7|8|9
oce|a s d | fla|h|T] k|1 :@&@—.456FN
w2 | % | C|¥|b|nim éﬁ‘__'[+0123

HELP | DEL | ABORT | ENTER

Figure 6-5.

Repeat steps 4, 5 and 6 for the mid calibration point, if a three-point
calibration is selected, and the max calibration point, supplying the
correct current input when requested.

After accepting the maximum calibration point, the calibration table
within the MS2011 is updated and the database is written to FLASH
memory.

HY BIEd| H'y (B X

MS2011:TEST 2 MS2011:TEST 2

Update FLASH? -

= Updating FLASH.
Please Wait ...
1 Yes
2 No
ABORT | ENTER \l

Figure 6-6.

Density and Level HART Ops ~ 6-3



Physical Analog I/0 Calibration
Analog QOutput Calibration

9. The loop may be returned to automatic control, if it is required and
input calibration method is complete.

my [BIX

MS2011:TEST 2

NOTE-Loop may be returned to automatic
control

ABORT | OK u

Figure 6-7.

Anal 0g O Utput The physical current outputs on the MS2011 are situated on both the CPU

. . and ISIO cards. All of these outputs are configured and calibrated using the
Calibration j\r1 D,

Follow the steps below to calibrate Output A using the 475 HHT.

1. Go to Online Menu > Device Setup > MS2011 Setup > Detailed
Setup > Physical IO > Current Output > Current Output A >
Calibrate Output.

2. Accept the warning and remove the loop from any control functions it
may be performing.

H
MS2011:TEST 2
Warning - This function can affect the device -+

output. Loop should be removed from
automatic control.

ABORT | OK m

Figure 6-8.
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Physical Analog I/0 Calibration
Analog Qutput Calibration

Select the number of required calibration points. Enter 1 for a two-
point calibration or 2 for a three-point calibration.

Hy

|MS2011:TEST 2

-

Select No. Cal Points: =

1 Two Point Cal
2 Three Point Cal

ABORT | ENTER ‘

Figure 6-9.

Type in the required minimum current to be sent to the output and
press Next. The MS2011 will then force what it thinks is the required
mA value on the output.

| HYpy, [B[X

MS2011: TEST 2

-

Enter MIN mA to Output o

| 4

Sqwert!uiop“- «|4|7|8]o

-oals[d[1]g[n i [K[1] jos]el -] [a]5]6]m
w2 % |C|¥|bnm [éﬁ‘_ﬂ[+0123
HELP | DEL | ABORT | ENTER

Figure 6-10.

Using a calibrated multi-meter or other measuring device, read the
current output by the MS2011 and enter the measured value.

| H'fy X

MS2011:TEST 2

-

Enter Measured mA on Output -

\ 4

qwertvuioplﬁ +|f|7]|8|9

als|d[fla[n[i]k[1 .]@&|j|[—.45
i

w2 | x| c]v|b]n|m| ai| | +ola[2]3

5 AT

[=]
o
]
r4

HELP ‘ DEL ‘ ABORT ‘ ENTER

Figure 6-11.

Repeat steps 4 and 5 for the mid calibration point (three-point
calibration only) and maximum calibration point.
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Analog QOutput Calibration

6-6 Density and Level HART Ops

7. After the maximum calibration point has been entered, enter 1 to

8.

accept the calibration or 2 to reject the calibration.

| oy [B1X]

MS2011: TEST 2

-

Accept Calibration? =

1Yes
2 No

ABORT | ENTER ‘

Figure 6-12.

After accepting the calibration, the table for the analog output will be
updated. Now the loop may be returned to automatic control.

Hy [B[X
MS2011: TEST 2
Calibration Accepted

NOTE-Loop may be returned to automatic
control

ABORT OK |

Figure 6-13.

Finally, the user is asked to update the FLASH memory within the

MS2011.
| 2y

MS2011:TEST 2
‘ Update FLASH?

1 Yes
2 No

ABORT | ENTER |

Figure 6-14.
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Analog Qutput Calibration

10. Should the user select 1 (Yes), the FLASH memory within the MS2011
is updated.

Hy

IMS2011:TEST 2

Updating FLASH.
Please Wait ...

Figure 6-15.
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Chapter 7
Level Standardization & Calibration

This chapter provides instructions on how to use the 475 HHT DD
methods and menus to standardize and calibrate the MS2011 for a level
application.

Note For detailed discussion on standardization and calibration, reference

the LevelPRO user guide, P/N 1-0702-039. a

Note It is best practice to empty the tank and standardize during the initial
setup process. 4

Follow the below procedure to perform standardization.

1. Empty the tank entirely, or to a level that is well below the bottom of
both the source and detector.

2. Open the shutter(s).

Note The shutter(s) will need to be open and the vessel empty (maximum
radiation on the detector) for at least 30 minutes prior to performing the
standardization or calibration cycle. This wait time is necessary for proper
orientation of the gauge. 4

3. Go to Online Menu > Device Setup > MS2011 Setup > Detailed
Setup > Application > APPn:Level > APPn:Standardization.

[€ o BhEkX
MS2011:TEST 2

JAPP1: Standardization

1 5TD Pipe Cond Empty
2 STD Cycle Time 1M1s
3 Standardize

4 Prev 5TD Count Rate 5000

5 Prev STD Date
6 Prev STD Time

11142014
18:12:35

HELP ‘ SAVE | HOME |

Figure 7-1.
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Perform Standardization

7-2  Density and Level HART Ops

Select the required pipe/vessel condition, usually Empty for
standardization, and the standardization cycle time, in seconds.

Select Standardize to begin the standardization process, at which point
the user is asked to remove the loop from any automatic control. Press

OK.

HA, X
MS2011:TEST 2

Warning - This function can affect the device -
output. Loop should be removed from
automatic control.

ABORT | OK

Figure 7-2.

Select Yes to begin standardization or No to abort.

| Hl/y (& X
MS2011:TEST 2
‘ Start Standardization Cycle? »
1Yes
2 No

ABORT | ENTER u

Figure 7-3.

The DD will wait for standardization to begin.

Hy

MS2011:TEST 2

Waiting for cycle to start, Please Wait 30 ...

Figure 7-4.

Once standardization begins, the time remaining will be displayed.
Enter 3 to refresh the displayed cycle time, 1 to finish the
standardization cycle early or 2 to interrupt and abort the
standardization cycle.

Thermo Fisher Scientific
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Level Standardization & Calibration
Perform Standardization

| H

MS2011:TEST 2

[&Tx]

STD Time Remaining: 111
Average Count: 5001

1 Finish
2 Abort
3 Refresh

ABORT | ENTER m

Figure 7-5.

If Refresh is selected and the cycle time remaining has reached zero, or
if the user selected Finish, the method will display that the cycle is

complete.

H,

MS2011:TEST 2

[B]X]

Det Avg. Count: 5001

Standardization cycle complete -

1 Accept
2 Reject
3 Override

ABORT | ENTER |

Figure 7-6.

a. Selecting 1 (Accept) accepts the average count value for the
standardization and gives the user the option to update the database
within the MS2011 FLASH memory.

b. Selecting 2 (Reject) rejects the standardization.

c. Selecting 3 (Override) allows the user to enter an override value for
the detector average count, after which the standardization is
accepted. The user is then given the option to update the database
within the MS2011 FLASH memory.

Density and Level HART Ops ~ 7-3
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Perform Calibration

Perform Caution If you do not calibrate the gauge, some tanks might overflow
. . without reaching the tank full level. This can occur if the radiation
Ca | I bratl ON  measured at the detector when the tank is full (process level at the top of
the detector) is greater than the assumed background radiation. If your
application requires accurate level measurements, perform a calibration. 4

Note It is a good idea to calibrate at the tank-full level first, then at several
intermediate levels, especially where the tank or gauge geometry changes. 4

Follow these steps to perform a calibration.
1. If necessary, set up the gauge.
2. Standardize according to Perform Standardization.

3. Fill the tank with process material to the particular level of interest.
Measure the level accurately and keep it as steady as possible.

4. Before starting the calibration cycle, ensure the cycle time has been
intered, in seconds, by selecting the variable CAL Cycle Time in the
calibration menu, via Online Menu > Device Setup > MS2011
Setup > Quick Setup > APPn:Quick Setup > APPn:Gauge
Calibration.

[El o Blex]
MS2011: TEST 2
IAPP1:Gauge Calibration

1 CAL Method Breakpoint Table
2 CAL Cycle Time 1205
3 Cal Table Size 8 Points
4 APP1:View Cal Poi...

5 Edit Point

6 Delete Point

T Calibrate

HELP ‘ SAVE ‘ HOME ‘

Figure 7-7.
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Level Standardization & Calibration
Perform Calibration

5. Select Calibrate to start the calibration and press OK.

HYy, E3
M32011:TEST 2

Warning - This function can affect the device -
output. Loop should be removed from
automatic control.

ABORT | OK u

Figure 7-8.

Select the point to be calibrated. If no prior calibration has been
performed, the first point will be calibrated. Should calibration points
already exist in the calibration table, the user must select the last point
in the list to calibrate a new point.

In the figure below, there are already eight points in the calibration
table, so the ninth point is selected.
| H'/, <]

MS2011:TEST 2
Select CAL Point:

5 Point #5 e
6 Point #6
T Point #7
8 Point #8
9 Point #9
Exit

ABORT | ENTER m

Figure 7-9.

Enter the level for the calibration point and press Enter.

| HY/y [ X
MS2011: TEST 2

Select CAL Level -
(0.000000) -

| 300

“5|a|wl|e|r|t |¥|u|i|ojp| 4 +|f|7 |89
|ockasdfghiklr@&ij_|-.456FN
wift{ Z | X[ |¥|b{n|m éij'__'|+l]123

DEL | ABORT | ENTER u

Figure 7-10.
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10.

Press 1 to start calibration or 2 to abort.

H/\ X
MS2011:TEST 2
Start Calibration Cycle?
1Yes
2 No
ABORT | ENTER |
Figure 7-11.

DD will wait for the MS2011 to begin its calibration cycle.

5 B3

MS2011: TEST 2

Waiting for cycle to start, Please Wait 10 ...

Figure 7-12.

Once started, the calibration cycle progress is displayed on the screen.
Press 3 (Refresh) to update the cycle information, 1 (Finish) to
complete the calibration cycle early or 2 (Abort) to exit calibration.

| Hy [BIX

MS2011:TEST 2

CAL Time Remaining: 120 -
Average Count: 2000 -
1 Finish
2 Abort

3 Refresh

ABORT | ENTER |

Figure 7-13.

Thermo Fisher Scientific
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Level Standardization & Calibration

Perform Calibration

11. If Refresh is selected and the cycle time has reached zero, or if the user
chooses to finish the calibration early, the results of the calibration cycle
are displayed. Select 1 to accept, 2 to reject, or 3 to override the
calibration counts.

Note Should the cycle time not be at 0 after refreshing, the cycle time and
average count are updated at the top of the screen. 4

| Hfy

MS2011:TEST 2

[BX]

Det Avg. Count:

Calibration cycle complete -

2000

1 Accept
2 Reject
3 Override

ABORT ‘ ENTER u

Figure 7-14.

12. After accepting the calibration, the display will indicate that the
calibration point is written to the MS2011. The 475 will then read the
calibration table so the order of calibration points in its internal table is

correct.

H

MS2011:TEST 2

MS2011:TEST 2

[&lx]| W

[BX]

Writing Cal Point

Accepting Calibration

V)

MS2011:TEST 2

[BX]

Please Wait ...

APP1:Reading Cal Table Entry Point - 2.

Figure 7-15.
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Perform Calibration

13. After the calibration point is written, the user has the option of
updating the internal FLASH memory of the MS2011. Select 1 (Yes)
to update, or 2 (No) to continue without updating.

Hfy X
MS2011:TEST 2
Update FLASH? -
[iYes
2 No
ABORT | ENTER |
Figure 7-16.

Note By not updating FLASH memory, the new calibration table may be
lost upon a power cycle of the MS2011. 4

Note Should the user wish to override the detector average count, the new
value for the average count should be entered. Upon entry, the calibration
point is accepted in the sequence shown in step 12, followed by a request to
update the FLASH as shown in step 13. 4

my [BIX]

MS2011: TEST 2

Det. Avg Count =

| 2025

“Slajw|e|r|t|¥|uli|ojp| +|f|7|8l9

nnckasdfghiklx@&@—.‘lSﬁFN

Wit 2 | %[ |¥|b|njm é.‘j'__'[+l:|123
DEL ‘ ABORT | ENTER |

Figure 7-17.
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Chapter 8
Density Standardization & Calibration

This chapter provides instruction on how to use the 475 HHT DD
methods and menus to standardize and calibrate the MS2011 for a density
application.

Note For detailed discussion on standardization and calibration, reference

the DensityPRO Measurement Systems user guide, P/N 1-0702-016. 4

Pe rfO 'M  Follow this procedure to perform standardization.

Standardization
1. Put the gauge head and pipe in one of the following standard

configurations. Use the same standard configuration during every
standardization.

a. Pipe full of carrier
b. Pipe empty

c. Pipe full of process material
2. Open the source shutter.

3. From the Online Menu go to Device Setup > MS2011 Setup >
Detailed Setup > Application > APPn:Density >
APPn:Standardization.

- © » | B[X
MS2011: TEST 2
JAPP1:Standardization

1 $TD Pipe Cond Pipe Full

2 5TD Cycle Time 500 s

3 Standardize

4 Prev STD Count Rate 7000

5 Prev 5TD Date 03/05/2014

6 Prev STD Time 09:30:10

HELP | SAVE | HOME |
Figure 8-1.
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Perform Standardization

8-2 Density and Level HART Ops

Confirm STD Pipe Condition is correct and enter the required

standardization cycle time, in seconds.

Select Standardize, and, when prompted, remove the loop from

automatic control.

Enter the standardization density in g/cc.

Yy C1E3

MS2011:TEST 2

~

Enter STD Density in glcc -

| 0.8957

ks [alwle[r ]t [yJulio]p]« «[7]|7]89

-«]als a[t|o[n[i[K]1] [wajd[ [ [a]5]6]mn

el 2 | %[ c[v[b]n]m laa] " [+[o]1]2]3
DEL | ABORT | ENTER |

Figure 8-2.

Select 1 to start the standardization cycle or 2 to abort standardization.

HA, X

MS2011:TEST 2

Start Standardization Cycle?
1Yes
2 No
ABORT ‘ ENTER u
Figure 8-3.
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Density Standardization & Calibration
Perform Standardization

If the user selects Yes, the DD will wait for the standardization to

begin.

S EIE3

MS2011:TEST 2

Waiting for cycle to start, Please Wait 29 ...

Figure 8-4.

Note If standardization is not commenced after 30 seconds, it will be
aborted. a

Once standardization begins, the time remaining and average detector
count will be displayed. Select 1 to finish the standardization cycle
early, 2 to abort the standardization cycle or 3 to refresh the displayed

standardization information.

adl [BIX

MS2011:TEST 2

STD Time Remaining: 500 -
Average Count: 7000 -

1 Finish
2 Abort
J Refresh

ABORT | ENTER u

Figure 8-5.
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Perform Standardization

10. If, after selecting Refresh, the time remaining has reached zero, or if
the user has selected Finish to end standardization early, the below
screen will be displayed. Enter 1 to accept the displayed detector count,

2 to reject the detector count, or 3 to override the detector count with a
user-entered value.

HA, X
MS2011:TEST 2

Standardization cycle complete -
Det Avg. Count: 7000 =

1 Accept
2 Reject
3 Override

ABORT | ENTER |

Figure 8-6.

11. After accepting the standardization, the standardization cycle will be
accepted and written to the MS2011.

my [BIX]

MS2011:TEST 2
Standardization Cycle ACCEPTED.

Figure 8-7.

12. In the event the user decides to override the Detector Average Count in

step 10, a new value must be entered before the standardization cycle is
accepted.

my [BIX]

MS2011:TEST 2

-

Det. Avg Count =
| 7000.000000

S|a|w|e|r|t |¥|u|i|ojp|m «|}|7|[8|9

ock|a s |d | Flg|{h|i]K[I :@&ijll-.cl

- 5(6|FN
we|2 | %|c | v[b[n]m au| | +o]1]2]3
DEL ‘ ABORT | ENTER |
Figure 8-8.
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Perform
Calibration

Density Standardization & Calibration
Perform Calibration

13. After accepting the standardization cycle, the user is given the option to
update the FLASH memory in the MS2011 database.
Yy [BIX]

MS2011:TEST 2
Update FLASH?

1 Yes
2 No

ABORT | ENTER ‘

Figure 8-9.

Note Should the FLASH memory not be updated, the standardization
information may be lost upon a power cycle of the MS2011. 4

The steps below describe how to calibrate the gauge for a density
application.

1. Standardize according to Perform Standardization.

2. Fill the pipe with process material at a density in the range of interest.
Keep the process density as stable as possible during the calibration
measurement, and be ready to take samples of the material during the
calibration cycle.

3. From the Online Menu, go to Device Setup > MS2011 Setup >
Detailed Setup > Application > APPn:Density > APPn:Gauge Cal.

[ €= Hy [ | X
MS2011:TEST 2

IAPP1:Gauge Cal.

1 CAL Method Polynomial

2 CAL Cycle Time 120 s

3 APP1:View Cal Poi...

4 Calc Slope Cormn F...

5 Calibrate

HELP ‘ SAVE | HOME |

Figure 8-10.

Density and Level HART Ops  8-5



Density Standardization & Calibration
Perform Calibration

8-6  Density and Level HART Ops

Ensure CAL Method is set for Polynomial, and set the required CAL

Cycle Time in seconds.

Select Calibrate and, when prompted, remove the loop from automatic

control.

Select the calibration point to be performed.

aey [B]X]

MS2011:TEST 2
Select Cal Point:

1 Point #1
2 Point #2
3 Exit

ABORT | ENTER |

Figure 8-11.

calibration density in g/cc.

iy [BIX]

MS2011:TEST 2

Enter Density (g/cc)
(0.897500)

\ 0.897500

Sijalwle|r|t|¥|ujilop|e 1|7|8|9

-
Jals a[tla|n]i] K1 ,@&J[-.45
we|2 | x| c|v|b[n]m au| | +|o]1][2]3

L.

1=

FMN

DEL ‘ ABORT | ENTER |

Figure 8-12.

Note For a polynomial calibration, Point #1 is generally the standardization
value. a

7. After selecting either Point #1 or Point #2, enter the required

Thermo Fisher Scientific
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Density Standardization & Calibration
Perform Calibration

8. After entering the density, the user is prompted to begin the calibration
cycle. Select 1 to begin calibration or 2 to abort.

10.

| Hy [B]X]

MS2011:TEST 2
Start Calibration Cycle?

1Yes
2 No

ABORT | ENTER ‘

Figure 8-13.

Upon selecting 1 (Yes), the DD will wait 10 seconds for the calibration

to begin.

MS2011:TEST 2

Waiting for cycle to start, Please Wait 10 ...

© [BX]

Figure 8-14.

Once started, the calibration cycle progress is displayed on the screen.
Press 3 to refresh the cycle information, 1 to finish the calibration cycle

early, or 2 to abort the calibration.

| HYfy IE)ES
MS2011:TEST 2

CAL Time Remaining: 120

Average Count: 2000 -
1 Finish

2 Abort

3 Refresh

ABORT | ENTER |

Figure 8-15.
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11. If, after selecting Refresh, the time remaining has reached zero, or if

the user has selected Finish to end calibration early, the results of the
calibration cycle are displayed. Enter 1 to accept the calibration counts,

2 to reject the calibration counts, or 3 to override the calibration
counts.

Note Should the cycle time not have reached zero when refreshed, the cycle
time and average count are updated at the top of the screen. 4

| HA, (B X

MS2011:TEST 2

Calibration cycle complete -
Det Avg. Count: 2000 -

1 Accept
2 Reject
3 Override

ABORT | ENTER u

Figure 8-16.

12. After accepting the calibration, the display will indicate that the

calibration point is accepted and written to the MS2011.

H/\ [ X
MS2011:TEST 2
Calibration Point Accepted.

ABORT | OK |

Figure 8-17.

13. In the event the user decides to override the Detector Average Count in

step 11, a new value must be entered before the calibration cycle is
accepted.

)y [BIX]

MS2011: TEST 2

Det. Avg Count =

| 2025

S|a|w|e|r|t |¥|u|i|ojp|m «|}|7|[8|9

mkasdfghikl:@&ijl-.cISﬁFN

w2 ||| v]b][n[m au| | +ol1]2]3
DEL ‘ ABORT | ENTER |

Figure 8-18.
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Density Standardization & Calibration

Perform Calibration

14. After the calibration point is written, the user is given the option of
updating the internal FLASH memory in the MS2011. Select 1 to
update the FLASH memory or 2 to continue without updating.

| H

MS2011:TEST 2

&)X

‘ Update FLASH?

2 No

-

[ives |

ABORT | ENTER

Figure 8-19.

Note By not updating the FLASH memory, the new calibration table may

be lost upon a power cycle of the MS2011. 4

Density and Level HART Ops
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Chapter 9
Menu Samples

Online Menu ThSe Online menu is the initial menu displayed when connecting to the
MS2011.

I

1 Device setup

2PV 0.00 g/Cucm
3 PV Loop current 4.000 mA
4 PV LRV 0.000 g/Cucm
5 PV URV 100.000 g/Cucm

Figure 9-1.

Device Setu P  The Device Setup menu allows access to the full configuration of the

Menu MS2011.
e & »EIX

IMS2011:TEST 2
Device setup

1 Process variables
2 Diag/Service
3 Basic setup

5 Review

SAVE | HOME |

Figure 9-2.
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Menu Samples
Process Variables Menu

Process Variables This menu displays four process variables and allows the user to configure
Menu the source for process variables.
R

MS2011.TEST 2

Process variables

1PV 0.00 g/Cucm
2 PV % mge 0.000 %
3 PV Loop current 4.000 mA
4 SV 0.00
STV 0.00
6 4V 0.00
{ Cig Proccess Vars
SAVE | HOME ‘
Figure 9-3.

Configure Process  Up to four process variables can be configured and allocated to any of the
Variables Menu  four variables for any application.

e Hi o [»[B[X]
MS2011:TEST 2

Cfg Proccess Vars

1PVis APP1:Meas#1
2SVis APP1:Meas#2
ITVis APP1:Meas#3
1QVis APP1:Meas#4

HELP I SAVE | HOME |
Figure 9-4.

Di agn ostic / Diagnostic menus allow a user to perform MS2011-specific commands,
] calibrate and test the HART current loop and view the current MS2011
Service Menu

status.

« H, »[a[X]

2 Loop test
3 D/A trim
4 Status Info

HELP SAVE HOME

Figure 9-5.
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Menu Samples
Diagnostic/ Service Menu

Commands Method  This method enables a user to perform specific commands to control the
operation of the MS2011.

T B T BE

MS2011:TEST 2 MS2011:TEST 2

Select Command

Warning - Commands may cause the system
to become unstable.

Loop should be removed from automatic
control.

2 HOLD Output A
3 HOLD Output B
4 HOLD Output C
5 Alarm Action

6 Exit

ABORT ENTER

Figure 9-6.

Loop Test Method  This method allows a user to provide a fixed current output on the HART
4-20 mA current loop.

wy, B wy, B

MS2011.TEST 2 MS2011.TEST 2

WARN-Loop should be removed from
automatic control

Choose analog output level

2 20mA

3 Other
4 End

ABORT ENTER

Figure 9-7.
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Diagnostic/ Service Menu

D/A Trim Method  This method is used to perform a calibration of the HART 4-20 mA
current loop (Output C of the MS2011).

=), E3 =, B3
MS2011:TEST 2 MS2011:TEST 2

Connect reference meter Setting fld dev output to 4mA o

ABORT | OK |I ABORT ‘ OK |I
HI, E3 | O E3

MS2011:TEST 2 MS2011:TEST 2

Enter meter value (4.000 mA) - FId dev output 4.000 mA equal to reference -
- meter? -
4.000 1 Yes
2 No
Sqwertvuiop[@ «(f 17|89
ola]s[a] flaln[i] K1 ,[@&@-. 4|5[6|FN
Wit Z | X | [¥|b|njm [éi]'__'[+l]123
HELP | DEL | ABORT ‘ ENTER u ABORT | ENTER m

H/, B|X] : X

MS2011: TEST 2 MS2011:TEST 2
Setting fld dev output to 20mA - Enter meter value (20.000 mA) -

20.000

_).qwertvuiop[@ /|7|8|9

-
oo[als [d]fla[hi[k[I ,[@&@[-. 4]5)6/FN
wirt| Z | ®|C | ¥ |b|n{m [éﬁ=[+0123

ABORT OK u HELP | DEL ‘ ABORT | ENTER |
O H' X

MS2011: TEST 2 MS2011:TEST 2
Fld dev output 20.000 mA equal to reference - Returning fld dev to original output -
meter?

1Yes
2 No

ABORT | ENTER |

HAy B3

MS2011: TEST 2

NOTE-Loop may be returned to automatic e
control
OK
Figure 9-8.
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Status Info Menu

Basic Setup
Menu

Range Values Menu

Thermo Fisher Scientific

Menu Samples
Basic Setup Menu

The Status Info menu is used to display the current status of the MS2011.
A non-zero value indicates an alarm status is set. Selecting the status item
will display the meaning of each of the bits within each byrte.

A ES

MS2011:TEST 2

Status Info
o 7 APP2 Mode Status 0x00 »
2 System Mode Status 0x00 8 DET2 Status 0x00
3 mA Output Status #1 0x00 9 APP3 Mode Status 0x00
4 mA Output Status #2 0x00 DET3 Status 0x00
5 APP1 Mode Status 0x00 APP4 Mode Status 0x00
6 DET1 Status 0x00 ~ DET4 Status 0x00
< > < =

SAVE HOME

Figure 9-9.

The Basic Setup menu is used to configure the basic HART information
for the MS2011.

H,

» B X © »

TEST 2 [ % A
2 Long tag 1234567890 4 PV Xfer fnctn Linear
3 PV Unit g/Cucm 5 PV Damp 128 s
4 PV Xfer fnctn Linear 6 Range values
5 PV Damp 128 s 7 Device information
6 Range values G 8 Update Flash b
< > < |

HELP

HELP ‘ SAVE | HOME |

Figure 9-10.

The Range Values menu configures the primary variable upper and lower
range values for the HART 4-20 mA current loop.

e O [»[e]X] 2y »

MS2011:TEST 2

Range values

RIS L

2 PV URV 2 PV LRV 0.000 %
HELP | SAVE | HOME |

Figure 9-11.

Density and Level HART Ops  9-5



9-6

Menu Samples
Basic Setup Menu

Device Information
Menu

Update FLASH
Method

Density and Level HART Ops

The Device Information menu allows a user to configure the standard
HART information for the MS2011.

X

MS2011:TEST 2

Device information

MS2011:TEST 2

Device information

1 Distributor Thermo Fisher Scie... 7 Tag TEST2 4
2 Model MS2011 8 Long tag 1234567890
3 Loop current mode Disabled - 9 Date 11/18/2014
4 Poll addr Write protect None
5 Devid Descriptor 123
6 Cfg chng count Message I e |8
< |3
HELP | SAVE | HOME |

Device information

9 Date 11/18/2014
Write protect None

Descriptor 123
Message

Final asmbly num

Revision #'s

£ >.
HELP ‘ SAVE | HOME |

Figure 9-12.

The Update FLASH menu is used to allow the configuration changes
within the MS2011 to be written to FLASH memory.

H/y

MS2011:TEST 2
‘ Update FLASH?

2 No

Figure 9-13.

Note It is important that this method is performed after a change has been
made to the configuration of the MS2011 database. 4

Thermo Fisher Scientific



MS2011 Setup

Menu

Application Setup

Thermo Fisher Scientific

Menu

App1:Setup Menu

Menu Samples
MS2011 Setup Menu

The MS2011 Setup menu is used to access the full configuration of the
device-specific configuration of the MS2011.

1 Application Setup

2 Live Data

3 Quick Setup
4 Detailed Setup
5 Update Flash

Figure 9-14.

The Application Setup menu configures up to four separate applications on
the MS2011. Each application can be configured independently for either
level or density measurement. Generally, an integrated unit will only have a

single application configured.

Application Setup

2 APP2:Setup
3 APP3:Setup
4 APP4:Setup
5 Det Map

Figure 9-15.

The Application 1 Setup menu allows the configuration of either a level or
density application. Should a change be made to either the density type or
oilfield units, the application’s configuration within the MS2011 will reset
to a preset default condition.

~ |4 Level Type General Level |4
2 Density Type General Density 5 Select Detector Det#1
3 Oilfield Units English Units 6 Vapor Dens Comp No

4 Level Type General Level 7 APP1:Modify Appli...

5 Select Detector Det#l 8 DET1:Len Units it B
6 Vapor Dens Comp No + 9 DET1:Length 1 5%
< |EE < |

HELP | SAVE ‘ HOME | HELP | SAVE | HOME |
Figure 9-16.
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MS2011 Setup Menu

Note The setup screens for Applications 2, 3 and 4 are identical to
Application 1, with the exception that the cascaded level option is only
available on Application 1. a

Modify Application ~ The below method should be used when initially configuring an
application. The method will step the user through the stages of setting up
the application.

H/\

MS2011:TEST 2

MS2011:TEST 2

WARNING - Changing Application Settings

Application Type: (Density)
may cause the system to hecome unstable.
Loop should bhe r d from ti
control.

Level
Not Used

HELP | ABORT| ENTER

Figure 9-17.

Det Map  The Detector Map menu shows the available detectors present on the
MS2011. For an integrated MS2011, only detector 1 will be present.

Figure 9-18.

9-8 Density and Level HART Ops Thermo Fisher Scientific



Live Data Menu

Measurements Menu

Thermo Fisher Scientific

Totals Menu

Menu Samples
MS2011 Setup Menu

This menu allows access to the measurement and totals for an application.

1 APP1:Measurements ki

2 APP1:Totals

3 APP2:Measurements

4 APP2:Totals

5 APP3:Measurements

6 APP3:Totals E'a

< =
SAVE ‘ HOME |

Figure 9-19.

Note Totals are not available for a level application, and so will not be
available in the Live Data menu. 4

The Measurements menu shows the live values for each of the configured
menus for the application. Up to four measurements can be configured, so
a maximum of four application measurements may be displayed.

MS2011:TEST 2

APP1:Measurements
1 MEAS#1 0.00 g/Cucm

HELP | SAVE ‘ HOME |

Figure 9-20.

The four totalizers available for each density application are displayed on
this menu.

'(— Q@ |))) | X

MS2011:TEST 2

IAPP1:Totals

1 Total #1 0.0 gal

2 Total #2 0.0 Cum

3 Total #3 0.0 Cum

4 Total #4 0.0 Cum
HELP ‘ SAVE | HOME |

Figure 9-21.

Note Totals are not available for level applications. 4

Density and Level HART Ops  9-9
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MS2011 Setup Menu

Quick Setup Menu

Quick Setup, Density

Density Setup Menu

9-10 Density and Level HART Ops

The Quick Setup menu allows a user to configure the basic configuration
items for the quick setup of an application. Up to four applications can be
configured via this menu.

1 APP1:Quick Setup

2 APP2:Quick Setup
3 APP3:Quick Setup
4 APP4:Quick Setup

SAVE | HOME |

Figure 9-22.

The Quick Setup menu for density allows a user to configure the primary
measurement and perform standardization and calibration to initially
configure the application. Temperature compensation setup can also be
configured via this menu.

MS2011:TEST 2

APP1:Quick Setup

1 APP1:Density Setup

2 APP1:TempComp Setup
3 APP1:Standardization
4 APP1:Gauge Cal.

SAVE | HOME |

Figure 9-23.

The Density Setup menu configures the primary measurement for the
density application.

3 Material Type

4 APP1:Material Setup
5 APP1:Meas#1 Setup
6 APP1:Pipe Info

HELP ‘ SAVE | HOME |

Figure 9-24.

Thermo Fisher Scientific
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MS2011 Setup Menu

Material Setup  This menu sets up the parameters for the process material of the density
application.

APP1:Material Setup

1 Carrier Density

2 Carrier Atten 0.086 mﬁZp’g
3 Solid Density 2.65 glce
4 Solids Atten 0.077 cm2/g

HELP ‘ SAVE ‘ HOME |

Figure 9-25. Slurry application
[€ & »BIx]
M

52011:TEST 2
|APP1:Material Setup
1 Solvent Density 1glce
2 Solvent Atten 0.086 cm2/g
3 Solute Density 2.65 glce
4 Solute Atten 0.077 cm2/g
HELP | SAVE | HOME |

Figure 9-26. Solution application

[€ & BIElX

S2011:TEST 2
IAPP1:Material Setup
1 Carrier Density 1 glce
2 Carrier Atten 0.086 cm2ig
HELP ‘ SAVE | HOME |

Figure 9-27. Single-phase application
|ﬂ gy »elXx]
M

S2011:TEST 2
JAPP1:Material Setup
1 Fluid#1 Density 1 glcc
2 Fluid#1 Atten 0.086 cm2/g
3 Fluid#2 Density 2.65 glcc
4 Fluid#2 Atten 0.077 cm2ig
HELP | SAVE | HOME |

Figure 9-28. Emulsion application

Thermo Fisher Scientific Density and Level HART Ops  9-11



Menu Samples
MS2011 Setup Menu

Meas#1 Setup Menu

Pipe Info Menu

TempComp Setup Menu

9-12  Density and Level HART Ops

The Meas#1 Setup menu defines the variable type, units and displayed
decimal places for the primary measurement of the density application.

MS2011:TEST 2

APP1:Meas#1 Setup
1 Meas#1 Type Densif

2 Meas#1 Dens Units g/Cucm
3 Meas#1 DPs 2 DPs

HELP ‘ SAVE | HOME |

Figure 9-29.

The Pipe Info menu configures the pipe information for the application.

MS2011:TEST 2

APP1:Pipe Info

1 Pipe Size Units
2 Pipe ID

HELP ‘ SAVE | HOME |

Figure 9-30.

The Temperature Compensation Setup menu allows users to setup the
various parameters for the temperature-compensated density calculation.
Up to two polynomial compensation curves can be configured via this
menu.

APP1:TempComp Setup APP1:TempComp Setup

1 Temp Comp Input Not used 5 T/C Poly Eqn1 User Defined

2 Temp Units degF 6 APP1:Eqn1 Coeffs

3 Ref Temp 20.00 deg C 7 T/C Poly Eqn2 User defined

4 Manual Temp 32 deg C 8 APP1:Eqn2 Coeffs

5 T/C Poly Eqn1 User Defined 9 Temp Offst Cor

6 APP1:Eqn1 Coeffs - Use T/C On Std

< > < 3]

HELP ‘ SAVE | HOME | HELP | SAVE | HOME |

Figure 9-31.

Thermo Fisher Scientific



Eqn1 Coeffs Menu

Eqn2 Coeffs Menu

Standardization Menu

Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

This menu allows the configuration of the four coefficients for the
temperature compensation calculation of equation #1.

MS2011:TEST 2
PP1:Eqn1 Coeffs

HELP ‘ SAVE ‘ HOME |

Figure 9-32.

This menu allows the configuration of the three coefficients for the
temperature compensation calculation of equation #2.

MS2011:TEST 2
PP1:Eqn2 Coeffs

HELP ‘ SAVE ‘ HOME |

Figure 9-33.

This menu access the standardization parameters and methods. For a
detailed explanation of the standardization method for density applications,
see Perform Standardization.

MS2011:TEST 2

APP1:Standardization

1 5TD Pipe Cond
2 STD Cycle Time

3 Standardize
4 Prev STD Count Rate
5 Prev STD Date s i e

6 Prev STD Time 00:00:00

HELP ‘ SAVE ‘ HOME |

Figure 9-34.
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MS2011 Setup Menu

Gauge Calibration Menu

View Cal Points Menu

Calc Slope Corrn Factor

9-14  Density and Level HART Ops

This menu access the calibration parameters and methods. For a detailed
explanation of the calibration method for density applications, see Perform
Calibration.

1 CAL Method Polynomial

2 CAL Cycle Time 120 s
3 APP1:View Cal Poi...

4 Calc Slope Cormn F...

5 Calibrate

HELP ‘ SAVE | HOME |

Figure 9-35.

The View Cal Points menu allows the user to view information on the two
polynomial calibration points for the density application.

MS2011:TEST 2

APP1:View Cal Points
1 Dens@CAL P#1

2 Ref Ratio #1

3 Count Rate#1

6 Count Rate#2
7 Slope Corrn Factor

HELP ‘ SAVE | HOME |

Figure 9-36.

The slope correction method can be used to recalculate the slope correction
factor for the calibration table, should a value within the table be modified
manually.

HYJ\

MS2011:TEST 2

Calculate Slope Correction Factor
Continue?

2 No

Figure 9-37.

Thermo Fisher Scientific



Quick Setup, Level

Level Setup

Level Setup

Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

The Quick Setup menu for level allows the user to configure the primary
measurement and perform standardization and calibration to initially
configure the application.

APP1:Quick Setup

APP1:Setup
2 APP1:Standardization

3 APP1:Gauge Calibration

Figure 9-38.

The Level Setup menu allows access to menus for the full configuration of
the level input.

1 APP1:Level Setup

2 APP1:Additional Meas#
3 DET1:Source
4 DET1:Counts

Figure 9-39.

The Level Setup menu sets up the basic primary configuration for a level
measurement.

APP1:Level Setup

3 DET1:Len Units
4 DET1:Length
5 Meas#1 Units

6 Level Min Span
7 Level Max Span

Figure 9-40.
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9-16  Density and Level HART Ops

Additional Measurements

The Additional Measurements menu allows the user to configure up to
three other measurements based upon the primary level measurement.

APP1:Additional Meas#
A

APP1:Additional Meas#
7 Meas#3 Max Span 100

2 Meas#2 Min Span 1] 8 Meas#3 DPs 2 DPs

3 Meas#2 Max Span 100
4 Meas#2 DPs 2 DPs Meas#4 Min Span 1]
5 Meas#3 Units Not Used Meas#4 Max Span 100
6 Meas#3 Min Span 0« Meas#4 DPs 2 DPs

< >

9 Meas#4 Units Not Used

Figure 9-41.
Source

The Source menu allows for the configuration of the target source used
by the level measurement.

DET1:Source

2 Src SerNo.

3 Src TagNo.

4 Src Assay Date
5 Activity

6 Half Life

HELP

Figure 9-42.
Counts

The Counts menu provides information and configuration for the
measured counts from the detector used for level measurement.

1 Count Hold Mode
2 Hold Counts 850

3 Bckgrnd Counts 3
4 Undrng Lim 400 cps
5 Ovrng Lim 2000000 cps
6 Tot Raw Count 2748 cps
7 Tot Fit. Count 2590 cps

Figure 9-43.

Thermo Fisher Scientific



Standardization Menu

Gauge Calibration

View Cal Points

Thermo Fisher Scientific

Menu Samples

MS2011 Setup Menu

This menu accesses the standardization parameters and methods. For a
detailed explanation of the standardization method for level applications,

see Perform Standardization.

1 STD Pipe Cond
2 STD Cycle Time

3 Standardize

4 Prev STD Count Rate
5 Prev STD Date

6 Prev STD Time

o 51
00:00:00

Figure 9-44.

This menu accesses the calibration parameters and methods. For a detailed
explanation of the calibration method for level applications, see Perform

Calibration.

e O
MS2011:TEST 2
|JAPP1:Gauge Calibration

1 CAL Method

2 CAL Cycle Time

3 Cal Table Size

4 APP1:View Cal Poi...
5 Edit Point

6 Delete Point

7 Calibrate

RIBIES

Breakpoint Table
120s
8 Points

HELP | SAVE | HOME |

Figure 9-45.

The Veiw Cal Points menu is used to view up to 10 breakpoint table

entries for the level application.

e  © [ B[X
MS2011: TEST 2
IAPP1:View Cal Points

- v
MS2011: TEST 2
JAPP1:Cal Point#1

DB

1 APP1:Cal Point#1 o
2 APP1:Cal Point#2
3 APP1:Cal Point#3
4 APP1:Cal Point#4
5 APP1:Cal Point#5
6 APP1:Cal Point#6
7 APP1:Cal Point#7
8 APP1:Cal Point#8 =2

SAVE | HOME |

m

1 Level #1 40 %
2 BKPT Count#1 1060
3 CAL/STD Ratio Pt 0.21154

HELP | SAVE | HOME |

Figure 9-46.

Density and Level HART Ops
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Edit Point  The Edit Point method is used to modify a selected calibration point
within the breakpoint table.

=Y, =Y, BIX]

MS2011:TEST 2 MS2011:TEST 2

Warning - This function can affect the device EDIT CAL Point:
output. Loop should be removed from
automatic control.

Figure 9-47.

Delete Point  The Delete Point method is used to remove a selected calibration point
within the breakpoint table.

HY)\ ‘ HYy
MS2011.TEST 2 MS2011:TEST 2

Warning - This function can affect the device DELETE CAL Point:
output. Loop should be removed from
automatic control.

2 Exit

Figure 9-48.

Calibrate  For a detailed explanation of level calibration, refer to Perform Calibration.

H'
MS2011:TEST 2 MS2011:TEST 2

Warning - This function can affect the device Select CAL Point:
output. Loop should be removed from
autematic control.

2 Point #2
3 Exit

Figure 9-49.
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Detailed Setup Menu

System Control Menu

System Status Menu

Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

The Detailed Setup menu allows for the complete configuration of all
application and system parameters within the MS2011.

MS2011:TEST 2

Detailed Setup

2 System Status

3 Mode/Fault Alm Setup
4 Commands

5 Physical 10

6 Detector

7 Application

SAVE ‘ HOME |

Figure 9-50.

The System Control menu allows for the configuration of system
information such as time, date, LCD scroll rates and contrast.

MS2011:TEST 2
System Control

1 Date Format MM/DDYY
2 RTC Date 12/11/2014
3 RTC Time 11:34:11
4 Int.Scroll Time 10s
5 Rem.5croll Time 0s
6 Rem. Contrast 20
HELP | SAVE ‘ HOME |
Figure 9-51.

The System Status menu displays system information for the MS2011 and
provides access to menus with additional system information.

1 Start Date 12/11/2014
2 Start Time 10:42:43

3 Software 1Ds
4 Reference Volts
5 10 Info

HELP | SAVE ‘ HOME |

Figure 9-52.
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Software IDs Menu  The Software IDs menu shows both the software identifier and, where
applicable, compile dates and times for all firmware components of the
MS2011 system.

1 CPU Vers. 02.000 [ 5 Bootloader Vers. 00.000 A
2 CPU Compile Date... Jun 19 2014 17:08:47 6 RBP Vers. 02.000
3 CPU CPLD SWID 7 7 RBP Compile Date...  Jul 15 2014 14:39:51

4 CPU CPLD HW 0 8 HART Vers. 01.001

5 Bootloader Vers. 00.000 9 HART Compile Dat... Nowv 20 2014 17:37:51

6 RBP Vers. 02.000 -+ DD Thermo ID 01.001e |E
< > < |5

HELP ‘ SAVE | HOME | HELP I SAVE | HOME |
Figure 9-53.

Reference Volts Menu  The Reference volts menu shows the live voltage rail information for the
MS2011.

MS2011:TEST 2

Reference Volts
1 VRef 3.000v 2.9972 Volts

2 Vref 4.096v 4.0924 Volts

HELP ‘ SAVE | HOME |

Figure 9-54.

10 Info Menu The IO Information menu displays the current IO availability for the
MS2011.

1 PSU Count Single &3 5 Current Outputs 3 A
2 Analog Inputs [ & Relay Outputs 2
3 Digital Inputs 2 7 Detectors 4
4 Pulse Inputs 0 8 Serial Ports 2
5 Current Outputs 3 9 USB Ports 1
6 Relay Outputs 2w Ethernet Ports 1B
< ¥ < ¥
HELP ‘ SAVE | HOME | HELP I SAVE | HOME |
Figure 9-55.
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MS2011 Setup Menu

Mode/Fault Alarm Setup  The Mode/Fault Alarm Setup menu allows the user to configure output,
Menu

application and system alarms.

MS2011:TEST 2 MS2011:TEST 2

Mode/Fault Alm Setup
4 OutputC Faults Setup

Mode/Fault Alm Setup

A
2 OQutputA Faults Setup

3 OutputB Faults Setup

4 QutputC Faults Setup

5 Application #1

5 Application #1
6 Application #2
T Application #3

8 Application #4
6 Application #2 v 9 View Fault Status
< | ¥ < »
SAVE ‘ HOME | SAVE | HOME |
Figure 9-56.
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System Alarm Setup Menu  The System Alarm Setup menu allows a user to configure alarms and

subsequent actions for the system states shown below.

MS2011:TEST 2

HOLD MODE Action
THOLD Alarm Disabie

2 RBP Alarm Action 2 HOLD Action
3 HART Commfail Alarm Action
4 SYS FAULT Action

Do Nothing

HELP ‘ SAVE ‘ HOME | HELP I SAVE ‘ HOME |

1 RBP Alarm Disable
2 RBP Action Do Nothing

HELP ‘ SAVE ‘ HOME |

e O [ BIX]

MS2011:TEST 2
HART Commfail Alarm Action

1 HART Comms Alarm Disable
2 HART Comms Action Do Nothing
HELP ‘ SAVE ‘ HOME |

MS2011:TEST 2

SYS FAULT Action
1 SYSFLT Alarm Disable

2 SYSFLT Action Do Nothing

HELP ‘ SAVE ‘ HOME |

Figure 9-57.
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Output A Faults Setup Menu

Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

The Output A Faults Setup menu allows the user to configure alarms and

subsequent actions for the Analog Output A alarms shown below.

MS2011:TEST 2
QutputA Faults Setup

1 ANOUT #A Min Alarm

2 ANOUT #A Max Alarm
3 ANOUT #A Lo FIt Alarm
4 ANOUT #A Hi FIt Alarm

HELP ‘ SAVE ‘ HOME |

MS2011:TEST 2

NOUT #A Min Alarm

1 AOUT#A MIN Alarm

Disable
2 AOUT#A MIN Action

Do Nothing

HELP ‘ SAVE ‘ HOME |

Figure 9-58.

MS2011:TEST 2

NOUT #A Max Alarm

1 AOUT#A MAX Alarm

Disable
2 AOUT#A MAX Action

Do Nothing

HELP ‘ SAVE ‘ HOME |

MS2011:TEST 2

NOUT #A Lo FIt Alarm

1 AOUTZA LOFLT Ala...

Disable
2 AOUT#A LOFLT Act...

Do Nothing

HELP ‘ SAVE ‘ HOME |

MS2011:TEST 2

NOUT #A Hi FIt Alarm

1 AOUTHZA HIFLT Alarm Disahle

Do Nothing

2 AQUT#A HIFLT Acti...

HELP ‘ SAVE ‘ HOME |
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Output B Faults Setup Menu

Output C Faults Setup Menu

9-24  Density and Level HART Ops

The Output B Faults Setup menu allows the user to configure alarms and
subsequent actions for the Analog Output B alarms shown below.

MS2011:TEST 2

OutputB Faults Setup

2 ANOUT #B Max Alarm
3 ANOUT 4B Lo FIt Alarm
4 ANOUT #B Hi FIt Alarm

HELP ‘ SAVE | HOME |

Figure 9-59.

Note The submenus for Output B Faults are identical to those of Output
A. A

The Output C Faults Setup menu allows the user to configure alarms and
subsequent actions for the Analog Output C alarms shown below.

MS2011:TEST 2

OutputC Faults Setup

2 ANOUT #C Max Alarm
3 ANOUT £C Lo FIt Alarm
4 ANOUT #C Hi FIt Alarm

HELP ‘ SAVE | HOME |

Figure 9-60.

Note The submenus for Output C Faults are identical to those of Output
A. A

Thermo Fisher Scientific



Application #1 Menu

View Fault Status Menu

Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

The Application #1 Faults Setup menu allows the user to configure alarms
and subsequent actions for the application states shown below.

MS2011:TEST 2

Application #1

3 DET1:X-RAY MODE ENG. Action -
4 DET1:IBP Alarm Action i
5 APP1:TOT Overrun Action

6 APP1:CAL ABORT Action

7 DET1:SENSOR OVERRANGE Action

MS2011:TEST 2

Application #

3
2 APP1:CAL MODE Action ]
3 DET1:X-RAY MODE ENG. Action

4 DET1:IBP Alarm Action

5 APP1:TOT Overrun Action

6 APP1:CAL ABORT Action v 8 DET1:SENSOR UNDER RANGE Action -
< | EE < |
HELP ‘ SAVE ‘ HOME | HELP ‘ SAVE | HOME |
Figure 9-61.

Note Applications #2 - #4 are identical. 4

The View Fault Status menu shows current fault statuses of the MS2011.

MS2011:TEST 2

iew Fault Status

2 Anout Status#1
3 Anout Status#2
4 APP1:Status
5 APP2:Status
6 APP3:Status
7 APP4:Status

HELP ‘ SAVE ‘ HOME |

Figure 9-62.
. Mode Status Menu

The Mode Status menu shows the current status of the system mode
fault alarms.

HOLD Active

RBP ComFail
HART ComFail
Sys Flt Alm

HELP | EXIT

Figure 9-63.
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9-26  Density and Level HART Ops

Anout Status#1 Menu

The Analog Output Status #1 menu shows the current status of the

analog output fault alarms.

ADZAMinAlm OFF JE3
AD#AMaxAlm OFF
A0#BMinAlm OFF
AO#BMaxAlm OFF
ADHCMinAlm OFF
AO#CMaxAlm OFF «
< ¥

HELP ‘ EXIT

Figure 9-64.

Anout Status#2 Menu

The Analog Output Status #2 menu shows the next page of the current
status of the analog output mode fault alarms.

AO#BEILO OFF

AO#BFItHI
AO#CFILO
AO#CFItHI

HELP ‘ EXIT

Figure 9-65.
App1:Status Menu

The Application #1 Status menu shows the current status of the
application #1 mode fault alarms.

X-Ray Mode Eng

CAL Active OFF IBP ComFail
X-Ray Mode Eng OFF Tot Ovin
IBP ComFail OFF CAL Abort
Tot Ovrn OFF Sens Oving
CAL Abort OFF « Sens Undmg
< ¥ <
HELP ‘ EXIT
Figure 9-66.

Note Applications #2 - #4 have the same status alarm menu. 4
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Commands Menu  The Commands method allows a user to perform various commands to
control the MS2011 applications, outputs and alarms.

oy, B ),
IMS2011:TEST 2 MS2011:TEST 2
Warning - Commands may cause the system Select Command
to become unstable.
Loop should be r d from automat [1 Common Action ]
cantol: 2 HOLD Output A
3 HOLD Output B
4 HOLD Output C
5 Alarm Action
6 Exit
ABORT | ok u ABORT | ENTER
Figure 9-67.

Physical [0 Menu  The Physical IO menu allows access to other menus that configure all the
system IO within the MS2011.

1 CurrentVdc Input

2 Digital Input
3 Current Output
4 Relay Output

SAVE ‘ HOME |

Figure 9-68.

Current/Voltage Input Menu ~ The Current/Voltage Input menu allows access to the physical system
analog inputs of the MS2011.

MS2011:TEST 2
Current/Vdc Input

2 mA#2 Input
3 Vdc#1 Input
4 Vdc#2 Input

SAVE ‘ HOME |

Figure 9-69.
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. mA#1 Input Menu

The mA#1 Input menu fully configures, calibrates and monitors the
first current input on the MS2011.

1 View Live Data

2 Setup
3 View Cal Table
4 Calibrate Input

SAVE | HOME |

Figure 9-70.
Note Menus for mA#2, Vdc#1 and Vdc#2 follow the same structure. 4

O View Live Data Menu

The View Live Data menu shows the input values and status for the
analog input.

1 EU Value 4.015649

2 Input Value 0.01565 mA
3 Raw UnCal Value 0.015649 mA
4 Status 0x0010

HELP ‘ SAVE | HOME |

Figure 9-71.

Note Menus for mA#2, Vdc#1 and Vdc#2 follow the same structure. A
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= Status

The Status menu expands the status code displayed in the above

menu to identify any alarms present on the analog input.

MAN. OVRD OFF ." LOW ALARM ON ~
IN CAL OFF HI ALARM OFF
10 FAIL OFF FLTLOW ALARM OFF

LOW ALARM ON FLTHI ALARM OFF

HI ALARM OFF DFLT IN USE OFF
FLTLOW ALARM OFF |+ 0OR OFF

< > < >

HELP | EXIT HELP EXIT ﬂ
Figure 9-72.

¢ Setup Menu

The Setup menu allows a user to configure the analog input.

Not Used

None

3 Timehase Not Used

4 Mode Live

5 #Cal Points 3
6 Range Info

HELP | SAVE ‘ HOME |
Figure 9-73.

= Range Info Menu

The Range Info menu is used to configure the range limits and
manual value for the analog input.

1 mA#1 Min mA

2 mA#1 Max mA

3 mA#1 Zero Scale
4 mA#1 Full Scale

5 mA#1 Manual Val

HELP | SAVE ‘ HOME |

Figure 9-74.
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O View Cal Table Menu

The View Cal Table menu shows the three-point calibration table
for the analog input. Should a two-point calibration be performed,
the mid points are generated automatically in the analog input

calibration method.

2 RawMin Val
3 Mid Val
4 RawMid Val
5 MaxVal
6 RawMax Val

HELP ‘ SAVE | HOME |

Figure 9-75.

¢ Calibrate Input Method

A detailed explanation of the analog input calibration procedure is
given in the Analog Input Calibration section of this document.

HIJ\ HYY\

MS2011:TEST 2 MS2011:TEST 2

Warning - This function can affect the device Select No. Cal Points:
output. Loop should be removed from

automatic control.

1 Two Point Cal

2 Three Point Cal

ABORT ENTER

Figure 9-76.

Digital Input Menu  The digital input menu allows access to configuration and information
screens for the two digital inputs of the MS2011.

MS2011:TEST 2
Digital Input

Figure 9-77.

9-30 Density and Level HART Ops Thermo Fisher Scientific



Menu Samples
MS2011 Setup Menu

. Digin #1 Menu

The Digital #n menu allows a user to view and configure the selected
digital input.

2 Setup Digin #1

SAVE ‘ HOME |
Figure 9-78.
¢ View Menu

The View Digital #n menu shows the current input value and
status for the input.

1 Digin#1 State
2 Digin#1 Status

HELP ‘ SAVE ‘ HOME |

Figure 9-79.
¢ Setup Digin #1 Menu

The Setup Digital #n menu allows a user to fully configure the
requirements for the selected digital input.

1 Digin#1 Mode LIVE
2 Digin#1 Man. Val OPEN
3 Digin#1 Invert Input DISABLED
4 Digin#1 Close Action DO NOTHING
5 Digin#1 Open Action DO NOTHING
6 Action Dest. None
HELP ‘ SAVE ‘ HOME |
Figure 9-80.

Note Setup for digital input #2 is identical to that of digital input #1. 4
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Current Output Menu  The current output menu allows access to the configuration and
information menus for each of the three analog outputs of the MS2011.

1 Current Qutput A

2 Current Output B
3 Current Qutput C

SAVE | HOME |

Figure 9-81.
«  Current Output A Menu

The Current Output #n menu allows the user to view, set up, calibrate
and test the selected current output.

2 Setup

3 View Cal Table
4 Calibrate Output
5 Test Output

SAVE | HOME |

Figure 9-82.

O View Live Data Menu

The View Live Data menu shows the current live information and
status for the selected analog output.

1 Live Value(EU)

2 Present Value 4 mA
3 Status 0x0000

HELP ‘ SAVE | HOME |

Figure 9-83.
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= Status Menu

Menu Samples
MS2011 Setup Menu

The Status menu expands the status code displayed in the menu

above to identify any alarms present on the analog output.

LOW ALARM OFF ~
IN CAL OFF HI ALARM OFF
1/0 FAIL OFF FLTLOW ALARM OFF
LOW ALARM OFF FLTHI ALARM OFF
HI ALARM OFF DFLT IN USE OFF
FLTLOW ALARM OFF « OUTOFRNGE OFF «
< > < | ¥

HELP | EXIT HELP EXIT u
Figure 9-84.

¢ Setup Menu

The Setup menu is used to configure the source, range information

and alarm setup for the selected analog input.

1 Appn Src None [E 4 Alarm Action Do Nothing »
2 Measurement ID None 5 Hold Value 0
3 Mode Live 6 Min Current 4 mA
4 Alarm Action Do Mothing 7 Max Current 20 mA
5 Hold Value 0 8 Zero Scale 0
6 Min Current 4 mA 9 Full Scale 100 «
< | ¥ < | ¥
HELP | SAVE ‘ HOME | HELP | SAVE | HOME |
Figure 9-85.

¢ View Cal Table Menu

The View Cal Table menu shows the three-point calibration table

for the analog output. Should a two-point calibration be

performed, the mid points are generated automatically in the

analog output calibration method.

2 RawMin Val
3 Mid Val
4 RawMid Val
5 MaxVal
6 RawMax Val

HELP | SAVE ‘ HOME |

Figure 9-86.
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¢ Calibrate Output

A detailed explanation of the analog output calibration procedure is
given in the Analog Output Calibration section of this document.

B, E3

MS2011:TEST 2 MS2011 :TEST_2

Warning - This function can affect the device Select No. Cal Points:
output. Loop should be removed from

t ti trol.
automatic control T Two Pomt Cal

2 Three Point Cal

ABORT ENTER

Figure 9-87.
¢ Test Output Menu

The Test Output menu is used to set a fixed value on the selected
current output.

HYY\ B[X]

MS2011:TEST 2

H\

MS2011:TEST 2

Warning - This function can affect the device
output. Loop should be removed from
automatic control.

Set Required Output

ABORT ENTER

Figure 9-88.

Relay Output Menu  The Relay Output menu provides access to the configuration and
information for the two relay outputs available on the MS2011.

1 Relay A

2 Relay B

SAVE | HOME |

Figure 9-89.
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Relay A Menu

the selected relay.

SAVE ‘ HOME |
Figure 9-90.
¢ View Menu

Menu Samples
MS2011 Setup Menu

The Relay #n menu provides access to the view and setup menus for

The View Relay #n Output menu shows the current state and

status of the selected relay output.

1 RLYA State
2 RLYA Status

HELP ‘ SAVE ‘ HOME |

Figure 9-91.

Setup Menu

The Setup Relay #n Output menu is used to fully configure the

selected relay of the MS2011.

1 RLYA Mode LIVE 3 Disabled ~
2 RLYA Hold Value NONE 4 RLYA PulseWidth 0
3 RLYA Invert Disabled 5 RLYA Function Proc Alarm
4 RLYA PulseWidth 30 6 RLYA Appn Src Application #1
5 RLYA Function Proc Alarm 7 RLYA AlmAction Do Nothing |
6 RLYA Appn Src Application #1 + 8 RLYA Tot Seln None
< |z |Z
HELP ‘ SAVE ‘ HOME | HELP ‘ SAVE | HOME |
Figure 9-92.
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Detector Menu

Detector #1 Menu

9-36  Density and Level HART Ops

The detector menu provides access to each of the four available detectors

on the MS2011.

Detector #1

2 Detector #2
3 Detector #3
4 Detector #4

SAVE | HOME |

Figure 9-93.

The Detector #n menu provides access to the information and

configuration of the selected detector.

1 DET1:Setu

2 DET1:Counts

3 DET1:mA Input
4 DET1:RTD Input
5 DET1:Status

6 DET1:Diags

SAVE | HOME |

Figure 9-94.

Note Detectors #2 - #4 are identical. a

. Setup Menu

The detector Setup menu fully configures the detector.

1 DET1:Len Units

2 DET1:Length
3 DET1:HV Control

4 DET1:Time Constants
5 DET1:Dynamic Trac...
6 DET1:X-Ray Thresh...

HELP ‘ SAVE | HOME |

Figure 9-95.
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¢ HV Control Menu

The HV Control menu configures the high voltage control setup
for the detector.

MS2011:TEST 2

MS2011:TEST 2

DET1:HV Control DET1:HV Control

1 Force HV#D NO JE3 3 LastHV CtI TC 12s A
2 HV#0 Forced Val 650 v 4 Last HV0 Ctl 769.42 Volts
3 LastHV Ctl TC 12s 5 Last HV0 Step 0.8 Volts

4 Last HVO Ctl 769.42 Volts 6 LstCPLD WndwCount 2688

5 Last HVOD Step 0.8 Volts T MinCPLD WndwCo... 400
6 LstCPLD WndwCount 2688 8 Last Board Temp 25.807 deg C »
< ¥ < ¥

HELP | SAVE ‘ HOME | HELP | SAVE | HOME |
Figure 9-96.

¢ Time Constants Menu

The Time Constants menu sets up the internal filtering for the
density and flow calculations within the application/detector.

MS2011:TEST 2

DET1:Time Constants
1 Density TC

2 Flow TC

HELP | SAVE ‘ HOME |

Figure 9-97.

¢ Dynamic Tracking Menu

The Dynamic Tracking menu sets up the parameters for the
dynamic tracking function of the detector.

MS2011:TEST 2

DET1:Dynamic Tracking
1 Enable ENABLED

2 Time 16s
3 Threshold 33 %

HELP | SAVE ‘ HOME |

Figure 9-98.
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¢ X-Ray Threshold Menu

The X-Ray Threshold menu sets up the parameters for the X-ray
threshold function of the detector.

MS2011:TEST 2

DET1:X-Ray Threshold
1 Enable

2 Min Hold Time
3 Max Hold Time
4 Treshold

HELP ‘ SAVE | HOME |

Figure 9-99.
. Counts Menu

The detector Counts menu simply shows the live, filtered counts
returned by the detector.

DET1:Counts
1 Filtered Counts

HELP ‘ SAVE | HOME |

Figure 9-100.
. mA Input Menu

The mA Input menu fully configures and displays the status of the
current input on the detector itself.

The menu structure and parameters are identical to those shown for
mA#1 input in the mA#1 Input Menu section.
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RTD Input Menu

The RTD Input menu fully configures and displays the status of the

Menu Samples
MS2011 Setup Menu

RTD input on the detector itself.

The menu structure and parameters are similar to those shown for

input mA#1, with two exceptions. In the RTD Input menu, the user

must select the RTD Type, and, in the Range Info menu, only the

minimum and maximum range values are available.

L V)
MS2011: TEST 2
DET1:Setup

»[&fX]

& v

MS2011:TEST 2

B ][X]

Range Info

1 DET1:Type Temperature 1 DETT:RTD Min 0 degC
2 Units deg F 2 DET1:RTD Max 100 degC
3RTD 3-Wire RTD 3 DET1:RTD Manual ... 20 degF
4 Mode Live

5 #Cal Points 3

6 Range Info

HELP | SAVE ‘ HOME | HELP | SAVE | HOME |
Figure 9-101.

Status Menu

This Status menu provides access to the status menus for the selected

detector.

1 DET1:Voltages

2 DET1: Status

3 DET1:0ther Info

Figure 9-102.

Density and Level HART Ops
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¢ Voltages Menu

The Voltages menu shows the live values for the measured voltages
on the detector itself.

1 DACOut0 3.077 Volts
2 DACOut1 0 Volts

3 BattVolts 13.342 Volts

Figure 9-103.
¢ Status Menu

This Status menu shows the status codes returned for each of the
below status items.

0x00000000
0x00000000
0x00000000
0x00000400

Figure 9-104.

Err#

Err#1 expands on the status code for the Err#1 value in the
status menu shown in 9-103.

O

MS2011:TEST 2

Err#l

12C ERR
VECTOR ERR

TIMER 0 ERR1
TIMER 0 ERR2
UART ERR
PWM ERR

4

Figure 9-105.
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Err#2 expands on the status code for the Err#2 value in the

status menu shown in 9-103.

PREAM INVALID OFF a8

PREAMP LOWV OFF
PREAMP HIV OFF
PSU INVALID OFF
PSU EXP ERR OFF
TX TIMEOUT OFF ~

< >
EXIT

Q

MS2011:TEST 2

Err#2

FIFO FULL
FIFO EMPTY
ADC WR ERR
ADC RDY ERR
ADC ZERO CAL
ADCFS ERR

MS2011: TEST 2 MS2011:TEST 2
Err#2 Err#2
DET LEN1 TIME BAD INTRRUPT
DET LEN2 TIME RX OVERFLOW
VDC TIMEOUT DRDYHI TIMOUT
BAD DET LEN DRDYLO TIMOUT
XMIT EMPTY SEQ ERR

BUFF OVERFLOW
¢

HELP |

o

MS2011:TEST 2
Err#2

DRDYLO TIMOUT
SEQ ERR

BYTE SET ERR
UNDER VOLTAGE
OVER VOLTAGE
PSU ERR

b3
HELP

Figure 9-106.
SWErr

BYTE SET ERR

SWErr expands on the status code for the SWErr value in the

status menu shown in 9-103.

SLAVE WR ERR OFF ol

SLAVE RD ERR OFF

TX BUFF ERR OFF
RX BUFF ERR OFF
DAC CHAN ERR OFF
RTD ERR OFF

< >

Figure 9-107.

CHAN ERR
ZERO CAL ERR
FS CAL ERR
STATE ERR
X-RAY ERR

DYN TRACK ERR

<
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= System

System expands on the status code for the System value in the

status menu shown in 9-103.

HW Init Err OFF £

12C Rel Err

DAC Rel Err
PREAMP Rel Err
PSU Rel Err

SPI Rel Err

<

HELP

OFF
OFF
OFF
OFF
OFF +

»

ADC Err
UART Err
CPLD Err
SW Err

HV Ctl Stable
Power Down

<

XRayHId Active
DynTrackActive
CAL/STD Done
CAL/STD Pending
Counts Undmge
Counts Overrnge

<

Figure 9-108.

O Other Info Menu

DynTrackActive
CAL/STD Done
CAL/STD Pending
Counts Undrge
Counts Overrnge
HC Ctl Held

<

The Other Info menu provides additional information for the

selected detector.

DET1:0ther Info

1PSU

2 Preamp

3 CPLD Status

4 CAL/STD cps

5 IBP Vers.

6 IBP Compile Dated...
7 IBP CPLD SWID

Figure 9-109.

One Power Suppl
Gamma Transmis...
0x001E

0

02.000

Jan 10 2014 09:11:00
1

Thermo Fisher Scientific
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Diagnosis Menu

The Diagnosis menu provides status and information on the current
performance of the selected detector.

1 DET1:HV Info

2 Status

3 DET1:Counts

4 DET1:CPLD Counts
5 DET1:Temps [deg C]

Figure 9-110.
¢ HV Info Menu

The High Voltage Information menu provides diagnostic
information on the status of the high voltage control algorithm
within the selected detector of the MS2011.

DET1:HY Info

1 HV Cil TC

2 HV#0 Mon 3.6155 Volts
3 Stable HV#0 Step 0.8 Volts
4 HV#0 Volt 769.48 Volts

Figure 9-111.
¢ Status Menu

This Status menu shows the coded, diagnostic status for the
detector or application.

0x00000000
0x00000000

3 RuntimeErr 0x00000000

Figure 9-112.
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Syskrr

SysErr expands on the status code for the SysErr value in the
Status menu shown in 9-111.

RunTime

Figure 9-113.
InitErr

InitErr expands on the status code for the InitErr value in the
Status menu shown in 9-111.

HW Init
Sys Cfg
Sys Init
Det Scan

Figure 9-114.
Runtimekrr

RuntimeErr expands on the status code for the RuntimeErr
value in the Status menu shown in 9-111.

%)

MS2011:TEST 2

RuntimeErr
Diag
Input Scan
Detector
Meas
Qutput
Comm

HELP

Figure 9-115.
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¢ Counts Menu

The Counts menu shows the counter information for the selected

detector.

1 Base Count
2 Top Count

3 Data Count

4 Center Count

5 Top Count Stable
6 Filtered Counts

Figure 9-116.
CPLD Counts Menu

The CPLD Counts menu shows the count information for the
selected detector.

DET1:CPLD Counts

1 LstCPLD WndwCount
2 MinCPLD WndwCo...

Figure 9-117.
Temperatures Menu

The Temperatures menu shows the diagnostic temperature
information for the selected detector.

DET1:Temps [deg C]

2 RTD Raw Temp 252.95 deg C

3 IBP Temp 26.248 deg C
4 Stable IBP Temp 26.248 deg C

Figure 9-118.

Density and Level HART Ops

9-45



Menu Samples
MS2011 Setup Menu

Application Menu

Density Menu

9-46  Density and Level HART Ops

The Application menu provides access to configuration and setup menus

for up to four applications.

MS2011: TEST 2
[Application

e ©  »[B]X

1 APP1:Density

SAVE ‘ HOME |

Figure 9-119.

Like the Quick Setup menu for density, the detailed setup men allows a
user to configure the primary measurement and perform standardization
and calibration to configure the application. The menu may also be used to
configure totalization, measurement actions and process alarms.

e HEh o »[B]X]

MS$2011: TEST 2
JAPP1:Density

1 APP1:Setup

2 APP1:Standardization
3 APP1:Gauge Cal.

4 APP1:Totals

5 APP1:Actions

6 APP1:Process_Alarms

SAVE ‘ HOME |

Figure 9-120.

. Setup Menu

The Setup menu for density allows the user to fully configure the

density application.

MS$2011: TEST 2
JAPP1:Setup

e 2y Dple[X]

1 APP1:Density Setup

2 APP1:Input Cig

3 APP1:TempComp Setup
4 APP1:Additional Meas#
5 DET1:Source

6 DET1:Counts

SAVE | HOME ‘

Figure 9-121.
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¢ Density Setup Menu

The Density Setup menu configures the primary measurement for

the density application.

1 Head Type

2 Isotope

3 Material Type

4 APP1:Material Setup
5 APP1:Meas#1 Setup
6 APP1:Pipe Info

HELP ‘ SAVE ‘ HOME |

Figure 9-122.

Thermo Fisher Scientific Density and Level HART Ops ~ 9-47



Menu Samples
MS2011 Setup Menu

9-48  Density and Level HART Ops

Material Setup Menu

This menu sets up the parameters for the process material for
the density application.

MS2011:TEST 2
APP1:Material Setup

1 Carrier Densi 1 glce

2 Carrier Atten 0.086 cm2/g
3 Solid Density 2.65 glcc
4 Solids Atten 0.077 cm2/g

HELP ‘ SAVE | HOME |

Figure 9-123. Slurry application
[€ & D>leix|

MS2011: TEST 2
IAPP1:Material Setup

1 Solvent Density 1 glec
2 Solvent Atten 0.086 cm2/g
3 Solute Density 2.65 glcc
4 Solute Atten 0.077 cm2/g

HELP | SAVE ‘ HOME |

Figure 9-124. Solution application

[€ I ®EIX

$2011:TEST 2
JAPP1:Material Setup
1 Carrier Density 1glce
2 Carrier Atten 0.086 cm2/g
HELP | SAVE | HOME |

Figure 9-125. Single-phase application
[E€ _El »IE[X
M

S2011:TEST 2
IAPP1:Material Setup
1 Fluid#1 Density 1 glce
2 Fluid#1 Atten 0.086 cm2ig
3 Fluid#2 Density 2.65 glce
4 Fluid#2 Atten 0.077 em2ig
HELP ‘ SAVE | HOME |

Figure 9-126. Emulsion application

Thermo Fisher Scientific
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=  Meas#1 Setup Menu

The Meas#1 Setup menu defines the variable type, units and
displayed decimal places for the primary measurement of the
density application.

APP1:Meas#1 Setup
1 Meas#1 Type Densi

2 Meas#1 Dens Units g/Cucm
3 Meas#1 DPs 2 DPs

HELP ‘ SAVE ‘ HOME |

Figure 9-127.
= Pipe Info Menu

The Pipe Info menu configures the pipe information for the
application.

APP1:Pipe Info
1 Pipe Size Units

2 Pipe ID

HELP ‘ SAVE ‘ HOME |

Figure 9-128.
¢ Input Cfg Menu

The Input Configuration menu allows the user to configure
additional variables that might be used in a density application.

[« T\ »e[X]
MS2011: TEST 2
IAPP1:Input Cfg

1 APP1:Density

2 APP1:Temperature
3 APP1:Pressure

4 APP1:Flow

5 APP1:Bulk Solids

SAVE | HOME |

Figure 9-129.
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Density Menu

The APPn:Density menu allows the configuration of a density

variable independent from the detector density measurement.

Both the input source and the units are available for

configuration.

« H'/\ »[ & X

MS2011:TEST 2

JAPP1:Density

1 Dens Input Src Not Used/Calculated

2 Dens Units g/Cucm
HELP | SAVE ‘ HOME |

Figure 9-130.

Temperature Menu

The APPn:Temperature menu allows the configuration of a

temperature measurement variable. Both the input source and

the units are available for configuration.

e Ehv DBIX

S2011:TEST 2

IAPP1: Temperature
1 Temp Input Src Main Board 4-20mA #1
2 Temp Units degC
HELP | SAVE ‘ HOME |
Figure 9-131.
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= Pressure Menu

The APPn:Pressure menu allows the configuration of a pressure
measurement variable. Both the input source and units are
available for configuration.
[€ & x|
MS2011: TEST 2

IAPP1:Pressure

1 Press Input Src Not Used
2 Press Units BarG

HELP | SAVE | HOME ‘

Figure 9-132.

= Flow Menu

The APPn:Flow menu allows the configuration of a flow-
related measurement variable. Both the input source and units
are available for configuration.

« Hy »[eX
MS2011: TEST 2
IAPP1:Flow
1 Flow Input Src Main Board 4-20m...
2 Volume Units cubic metres
3 Vol Flow Timebase hours
4 Mass Units kilograms
5 Mass Flow Timebase hours
6 Velocity Units ft/s
HELP | SAVE | HOME |

Figure 9-133.

= Bulk Solids Menu

The APPn:Bulk Solids menu allows the configuration of bulk
flow units and associated bulk density units.

e Y
MS2011:TEST 2
IAPP1:Bulk Solids

1 Bulk Flow Units Ib/Cuft
2 Bulk Density 125

HELP ‘ SAVE | HOME |

Figure 9-134.
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¢ TempComp Setup Menu

The Temperature Compensation Setup menu allows the user to set
up the various parameters for the temperature compensated density
calculations. Up to two polynomial compensation curves can be

configured via this menu.

APP1:TempComp Setup APP1:TempComp Setup
1 Temp Comp Input Not used 5 T/C Poly Eqn1 User Defined 4
2 Temp Units degF 6 APP1:Eqn1 Coeffs
3 Ref Temp 20.00 deg C 7 T/C Poly Eqn2 User defined
4 Manual Temp 32 deg C 8 APP1:Eqn2 Coeffs
5 T/C Poly Eqn1 User Defined 9 Temp Offst Cor 1
6 APP1:Eqn1 Coeffs £ Use T/C On Std No
£ > < |
HELP ‘ SAVE | HOME | HELP | SAVE | HOME |
Figure 9-135.

= Egn1 Coeffs Menu

This menu allows the configuration of the four coefficients for
the temperature compensation calculation of equation #1.

MS2011:TEST 2

PP1:Eqn1 Coeffs

2 Coeff B 0
3 Coeff C 0
4 Coeff D 0

HELP ‘ SAVE | HOME |

Figure 9-136.

= Eqgn2 Coeffs Menu

This menu allows the configuration of the three coefficients for
the temperature compensation calculation of equation #2.

MS2011:TEST 2
PP1:Eqn2 Coeffs

HELP ‘ SAVE | HOME |

Figure 9-137.
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¢ Additional Meas# Menu

The Additional Measurement menu allows the user to configure up
to three other measurements.

- HYy D [e[X]
MS2011: TEST 2
JAPP1:Additional Meas#
1 Meas#2 Type Not Used
2 Meas#2 DPs 3 DPs
3 Meas#3 Type Not Used
4 Meas#3 DPs 3 DPs
5 Meas#d Type Not Used
6 Meas#4 DPs 1DP
HELP | SAVE | HOME |
Figure 9-138.

Source Menu

The Source menu allows for the configuration of the target source
used by the density measurement.

DET1:Source

1 Isotope
2 Src SerNo.

3 Src TagNo.

4 Src Assay Date
5 Activity

6 Half Life

HELP

Figure 9-139.
Counts Menu

The Counts menu provides information and configuration for the
measured counts from the detector used for density measurement.

DET1:Counts

1 Count Hold Mode
2 Hold Counts

3 Bekgrnd Counts

4 Undrng Lim 400 cps
5 Oving Lim 2000000 cps
6 Tot Raw Count 2748 cps
7 Tot Fit. Count 2590 cps

Figure 9-140.
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. Standardization Menu

This menu access the standardization parameters and methods. For a
detailed explanation of the standardization method for density
applications, see Perform Standardization.

MS2011:TEST 2

APP1:Standardization
1 STD Pipe Cond

2 STD Cycle Time

3 Standardize

4 Prev STD Count Rate
5 Prev STD Date

6 Prev STD Time

HELP ‘ SAVE | HOME |

Figure 9-141.
. (Gauge Cal Menu

The Gauge Calibration menu access the calibration parameters and
methods. For a detailed explanation of the calibration method for
density applications, see Perform Calibration.

1 CAL Method Polynomial

2 CAL Cycle Time 120 s
3 APP1:View Cal Poi...

4 Calc Slope Cormn F...

5 Calibrate

HELP ‘ SAVE | HOME |

Figure 9-142.

9-54  Density and Level HART Ops Thermo Fisher Scientific



Thermo Fisher Scientific

Menu Samples
MS2011 Setup Menu

¢ View Cal Points Menu

The View Cal Points menu allows the user to view information
about the two polynomial calibration points for the density
application.

APP1:View Cal Points

1 Dens@CAL Pt 1]
2 Ref Ratio #1 0
3 Count Rate#1 0
4 Dens@CAL P2 0
5 Ref Ratio #2 0
6 Count Rate#2 0
7 Slope Corrn Factor 1

HELP ‘ SAVE ‘ HOME |

Figure 9-143.
Calc Slope Corrn Factor

Calculate Slope Correction Factor allows the user to recalculate the
slope correction factor for the calibration table in the event a value
within the table has been modified manually.

oYy
MS2011:TEST 2

X

Calculate Slope Correction Factor
Continue?

2 No

Figure 9-144.
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. Totals Menu

The Totals menu allows access to the configuration menus for up to
four totalizers. A global configuration to enable/disable all totalizers is
also available on this menu.

| & HY »|B[X
MS2011:TEST 2

IAPP1: Totals

1 EN All Totalizers Disable ALL
2 APP1:Tot#1 Setup

3 APP1:Tot#2 Setup

4 APP1:Tot#3 Setup

5 APP1:Tot#4 Setup

HELP | SAVE ‘ HOME |

Figure 9-145.

¢ Tot#1 Setup

Tot#n Setup allows the user to configure the source and set up the
selected totalizer.

'(— Q |))) | | X

MS2011: TEST 2

JAPP1:Tot#1 Setup

1 Enable Enable

2 Source Meas#2

3 Units kg

4 Threshold 1 kg/h

5 Units/Pulse 1kg
HELP | SAVE ‘ HOME |

Figure 9-146.
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Actions Menu

The Actions menu is used to control the Hold/Live status of an
application measurement. Up to four measurements may be configured
for each application. Only those measurements enabled are available for
configuration. A hold value, the value used when the status changes
from Live to Hold, may be entered.

MS2011.TEST 2

APP1:Actions

1 Meas#1 Action
2 Meas#1 Hold Val

Figure 9-147.
Process_Alarms Menu

Up to 16 process alarms are available on the MS2011. This menu
provides setup access to the 16 alarms.

APP1:Process_Alarms

1 APP1:ProcAlm#1-8

2 APP1:ProcAlm#9-16

3 Status 0x0000

Figure 9-148.
O ProcAlm#1-8 Menu

This menu provides access to the first eight process alarms.

1 APP1:ProcAlarm #1 - 3 APP1:ProcAlarm #3

2 APP1:ProcAlarm #2 4 APP1:ProcAlarm #4

3 APP1:ProcAlarm #3 5 APP1:ProcAlarm #5
4 APP1:ProcAlarm #4 6 APP1:ProcAlarm #6
3 APP1:ProcAlarm #5 7 APP1:ProcAlarm #7
6 APP1:ProcAlarm #6 8 APP1:ProcAlarm #8

< <

Figure 9-149.
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= ProcAlarm #1 Menu

The Process Alarm #n Menu enables an alarm to be set up and
configured.

Disahled
None

Do Nothing
4 Action Delay 0s
5 Set Point 0
6 Clr Point 0

Figure 9-150.

Note All 16 alarm menu screens are identical. A

O ProcAlm#9-16 Menu
This menu provides access to the last eight process alarms.

APP1:ProcAlm#9-16 APP1:ProcAlm#9-16

1 APP1:ProcAlarm #9 -~ 3 APP1:ProcAlarm #11
2 APP1:ProcAlarm #10 i 4 APP1:ProcAlarm #12

3 APP1:ProcAlarm #11 5 APP1:ProcAlarm #13
4 APP1:ProcAlarm #12 6 APP1:ProcAlarm #14
5 APP1:ProcAlarm #13 7 APP1:ProcAlarm #15
6 APP1:ProcAlarm #14 8 APP1:ProcAlarm #16

£ £

SAVE SAVE

Figure 9-151.
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Level Menu

¢ Status Menu

Menu Samples
MS2011 Setup Menu

The process alarm Status menu indicates the current status of all 16

process alarms.

Proc Alarm #2
Proc Alarm #3
Proc Alarm #4
Proc Alarm #5
Proc Alarm #6

Proc Alarm #11
Proc Alarm #12
Proc Alarm #13
Proc Alarm #14
Proc Alarm #15
Proc Alarm #16

4

Figure 9-152.

Proc Alarm #8
Proc Alarm #9
Proc Alarm #10
Proc Alarm #11
Proc Alarm #12

Like the Quick Setup menu, the Detailed Setup menu for level allows a
user to configure the primary measurement and perform standardization
and calibration to configure an application. The menu is also used to
configure measurement actions and process alarms.

APP1:Level
1 APP1:Setup :

2 APP1:Standardization

3 APP1:Gauge Calibration
4 APP1:Actions
5 APP1:Process Alarms

Figure 9-153.
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. Setup Menu

This Setup menu allows access to menus for the full configuration of
the level input.

1 APP1:Level Setup :

2 APP1:Additional Meas#

3 DET1:Source
4 DET1:Counts

Figure 9-154.
¢ Level Setup

The Level Setup menu sets up the basic primary configuration for a
level measurement.

|11 Head Type

2 Isotope

3 DET1:Len Units

4 DET1:Length

5 Meas#1 Units

6 Level Min Span
7 Level Max Span

Figure 9-155.
¢ Additional Meas# Menu

The Additional Measurement menu allows the user to configure up
to three other measurements based upon the primary level
measurement.

APP1:Additional Meas# APP1:Additional Meas#
A 7 Meas#3 Max Span

2 Meas#2 Min Span 1] 8 Meas#3 DPs 2 DPs

3 Meas#2 Max Span 100 9 Meas#4 Units Not Used
4 Meas#2 DPs 2 DPs Meas#4 Min Span 1]
5 Meas#3 Units Not Used Meas#4 Max Span 100
6 Meas#3 Min Span 0« Meas#4 DPs 2DPs |+

< >

Figure 9-156.
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Menu Samples
MS2011 Setup Menu

¢ Source Menu

The Source menu allows for the configuration of the target source
used by the level measurement.

DET1:Source

1 Isotope
2 Src SerNo.

3 Src TagNo.

4 Src Assay Date
3 Activity

6 Half Life

Figure 9-157.
¢ Counts Menu

The Counts menu provides information and configuration for the
measured counts from the detector used for density measurement.

DET1:Counts

1 Count Hold Mode

2 Hold Counts

3 Bekgrnd Counts

4 Undrng Lim

5 Oving Lim 2000000 cps
6 Tot Raw Count 2748 cps
7 Tot Fit. Count 2590 cps

Figure 9-158.
Standardization Menu

This menu access the standardization parameters and methods. For a
detailed explanation of the standardization method for level
applications, see Perform Standardization.

1 STD Pipe Cond
2 STD Cycle Time

3 Standardize

4 Prev STD Count Rate

5 Prev STD Date

6 Prev STD Time 00:00:00

Figure 9-159.
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Gauge Cal Menu

The Gauge Calibration menu access the calibration parameters and
methods. For a detailed explanation of the calibration method for level
applications, see Perform Calibration.

[€ o  »IEIX
MS2011: TEST 2
JAPP1:Gauge Calibration

1 CAL Method Breakpoint Table
2 CAL Cycle Time 120 s
3 Cal Table Size 8 Points
4 APP1:View Cal Poi...

5 Edit Point

6 Delete Point

7 Calibrate

HELP | SAVE ‘ HOME |

Figure 9-160.

O View Cal Points Menu

The View Cal Points menu allows the user to view up to 10
breakpoint calibration table entries for a level application.

€ © Dlex|[e o  »[elx|

MS2011: TEST 2 MS2011:TEST 2

IAPP1:View Cal Points IAPP1:Cal Point#1

1 APP1:Cal Point#1 i 1 Level #1 40 %
2 APP1:Cal Point#2 2 BKPT Count#1 1060
3 APP1:Cal Point#3 3 CAL/STD Ratio Pe#1 0.21154

4 APP1:Cal Point#4
5 APP1:Cal Point#5
6 APP1:Cal Point#6
7 APP1:Cal Point#7
8 APP1:Cal Point#8 i

SAVE | HOME ‘ HELP | SAVE | HOME ‘

Figure 9-161.

m

¢ Edit Point

The Edit Point method modifies a selected calibration point within
the breakpoint table.

L4 | HY,

MS2011:TEST 2 MS2011.TEST 2

Warning - This function can affect the device EDIT CAL Point:
output. Loop should be removed from
automatic control.

Figure 9-162.

Thermo Fisher Scientific
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Menu Samples
MS2011 Setup Menu

¢ Delete Point

The Delete Point method removes a selected calibration point
within the breakpoint table.

H1fy

MS2011.TEST 2

Warning - This function can affect the device ‘ DELETE CAL Point:

output. Loop should be removed from
automatic control.

2 Exit

Figure 9-163.
Calibrate

For a detailed explanation of level calibration, refer to Perform
Calibration.

H'/y
MS2011:TEST 2

Warning - This function can affect the device Select CAL Point:
output. Loop should be removed from
automatic control.

Figure 9-164.
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Actions Menu

The Actions menu is used to control the Hold/Live status of an
application measurement. Up to four measurements may be configured
for each application. Only those measurements enabled are available for
configuration. A hold value, the value used when the status changes
from Live to Hold, may be entered.

APP1:Actions

1 Meas#1 Action
2 Meas#1 Hold Val

Figure 9-165.
Process_Alarms Menu

Up to 16 process alarms are available on the MS2011. This menu
provides setup access to the 16 alarms.

APP1:Process_Alarms

1 APP1:ProcAlm#18

2 APP1:ProcAlm#9.-16

3 Status 0x0000

Figure 9-166.
O ProcAlm#1-8 Menu

This menu provides access to the first eight process alarms.

APP1:ProcAlm#1-8 APP1:ProcAlm#1-8

1 APP1:ProcAlarm #1 -~ 3 APP1:ProcAlarm #3
2 APP1:ProcAlarm #2 i 4 APP1:ProcAlarm #4

3 APP1:ProcAlarm #3
4 APP1:ProcAlarm #4
5 APP1:ProcAlarm #5
6 APP1:ProcAlarm #6

<

SAVE

Figure 9-167.

5 APP1:ProcAlarm #5
6 APP1:ProcAlarm #6
7 APP1:ProcAlarm #7
8 APP1:ProcAlarm #8

£
SAVE

Thermo Fisher Scientific



Menu Samples
MS2011 Setup Menu

= ProcAlarm #1 Menu

The Process Alarm #n Menu enables an alarm to be set up and
configured.

APP1:ProcAlarm #1

1 Setup Disahled
2 MeaslD None

3 Action Do Nothing
4 Action Delay 0s
5 Set Point 0
6 Clr Point 0

Figure 9-168.
Note All 16 alarm menu screens are identical. A

O ProcAlm#9-16 Menu

This menu provides access to the last eight process alarms.

APP1:ProcAlm#9-16 APP1:ProcAlm#9-16
1 APP1:ProcAlarm #9 - 3 APP1:ProcAlarm #11
2 APP1:ProcAlarm #10 i 4 APP1:ProcAlarm #12
3 APP1:ProcAlarm #11 5 APP1:ProcAlarm #13

4 APP1:ProcAlarm #12 6 APP1:ProcAlarm #14
3 APP1:ProcAlarm #13 7 APP1:ProcAlarm #15
6 APP1:ProcAlarm #14 8 APP1:ProcAlarm #16

< <

SAVE SAVE

Figure 9-169.
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¢ Status Menu

The process alarm Status menu indicates the current status of all 16
process alarms.

Proc Alarm #2 ] Proc Alarm #8
Proc Alarm #3 z Proc Alarm #9
Proc Alarm #4 Proc Alarm #10
Proc Alarm #5 Proc Alarm #11
Proc Alarm #6 Proc Alarm #12

Proc Alarm #11
Proc Alarm #12
Proc Alarm #13
Proc Alarm #14
Proc Alarm #15
Proc Alarm #16

¢

Figure 9-170.

ReVi W  The Review menu allows access to the review menus of the device variables
and each of the four applications.

2 APP1:Review

3 APPZ:Review
4 APP3:Review
5 APP4:Review

Figure 9-171.
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Menu Samples
Review

The Device Variables review menu provides a read-only view of the HART

device variable parameters in the MS2011.

MS2011:TEST 2

Device vars

1 Distributor Thermo Fisher Scien... [£3

MS2011
0

2 Model
3 Devid -
4 Cfg chng count 6060

5 Tag TEST 2

6 Long tag 1234567890

3 >
HELP EXIT

MS2011:TEST 2
Device vars

Message

Final asmbly num
Universal rev

Fid dev rev
Software rev
Hardware rev

Figure 9-172.

APPn:Review Menu

MS2011:TEST 2

Device vars

7 Date 11/18/2014 »
8 Wirite protect None
9 Descriptor 123

Message

Final asmbly num

Universal rev

4

The APPn:Review menu lists the parameters used for the application.

Below is an example of a review for a level application within the MS2011.

APP1:Review

2 Level Setup

3 X-Ray Threshold
4 Level Cal

Figure 9-173.

1 Meas#1 Units
2 MEAS#1

3 Meas#2 Units
4 Meas#3 Units
5 Meas#4 Units

Not Used
Not Used
Not Used

Figure 9-174. Level variables

Thermo Fisher Scientific
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3 DET1:Len Units

4 DET1:Length

5 Meas#1 Units

6 Level Min Span
7 Level Max Span

MS2011:TEST 2

X-Ray Threshold

1 Enable DISABLE
2 Min Hold Time 20s
3 Max Hold Time 300s
4 Treshold 0.2

Figure 9-176. X-ray threshold

Thermo Fisher Scientific
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2 BKPT Count#1

3 CAL/STD Ratio Pt#1

4 Level #2

5 BKPT Count#2 109434

6 CAL/STD Ratio Pt#2 1w

4

Menu Samples
Review

8 BKPT Count#3

9 CAL/STD Ratio Pt/3
Level #4
BKPT Count#4
CAL/STD Ratio Pt#4

<

Level #5
BKPT Count#5

CAL/STD Ratio Pt5
Level #6

BKPT Count#6
CAL/STD Ratio Pt#6

Level #9

BKPT Count#9
CAL/STD Ratio P#9
Level #10

BKPT Count#10
CAL/STD Ratio P&#10

Figure 9-177. Level calibration

Level #7

BKPT Count#7
CAL/STD Ratio P#T
Level #8

BKPT Count#8
CAL/STD Ratio P#8

<
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