








Chapter 8. Troubleshooting

and on Transducer Problems (page 109) to correct any problems. If this error persists, and no fluid or pipe
problems appear to exist, consider enabling the Tracking Windows option.

8.2.5 E4: Signal Quality Error

Problem:
Cause:

Action:

The signal quality is outside the limits programmed in the Error Limits option of the User Program.

The peak of the upstream or downstream correlation signals has fallen below the correlation peak limit,
as set in the Error Limits option on page 52. This may be caused by a flowcell or electrical problem.

Consult the factory.

8.2.6 E5: Amplitude Error

Problem:
Cause:

Action:

The signal amplitude exceeds the limits programmed in the Error Limits option of the User Program.

Solid or liquid particulates may be present in the flowcell. The error could also be caused by poor
coupling for clamp-on transducers.

Consult the factory.

8.2.7 E6:Cycle Skip, Acceleration Error

Problem: The acceleration exceeds the limits programmed in the Error Limits option of the User Program.

Cause: This condition is usually caused by erratic flow conditions.

Action: Consult the factory.
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8.2.8 E7: Analog Output Error
Problem: The current setting is outside the programmed limits.
Cause: The calculated output value exceeds the programmed limits.

Action: Verify that the 4-20 loop configuration base and span settings are correct for the process. Re-range the
output if necessary.

8.2.9 EI3: Settle Tracking AGC

Problem: The meter is not finding the signal where it is expected.

Cause: The pipe may be empty or actual sound speed is outside of programmed range.
Action: Verify the fluid sound speed settings and fluid type.

8.2.10 E14:Tracking Seek Mode

Problem: The signalis intermittent.

Cause: Discontinuities in fluid characteristics such as multi-phase flow, flashing, pockets of gas, or rapidly
changing fluid type make it difficult for the meter to lock in on the signal.

Action: Check the process conditions. If thermal insulation is present, ensure an even application to mitigate hot
or cold spots.

8.2.11 E15: Active Tw Error

Problem: The active Tw measurement is outside of the expected range.

Cause: A transducer or cable is damaged, or a transducer needs to be recoupled.

Action: Ensure that the correct transducer is programmed for the meter. If this is not the fault, consult the factory.
8.2.12 EI16: Totalizer Overflow Error

Problem: The totalizers are unable to keep up with the total accumulated flow signals.

Cause: The programmed units/pulse value is too small.

Action: Select a larger number of units/pulse value.

8.2.13 EI7: Temperature Input Error

Problem: This message indicates a temperature input error.

Cause: The temperature exceeds the specified limits for the analog/RTD inputs, or no input device is connected.
Action: Check the temperature transmitter and the connecting cable. Recalibrate the analog/RTD inputs.
8.2.14 EI8: Pressure Input Error

Problem: This message indicates a pressure input error.

Cause: The pressure exceeds the specified limits for the analog inputs, or no input device is connected.
Action: Check the pressure transmitter and the connecting cable. Recalibrate the analog input.

8.2.15 EI19: Density Input Error

Problem: This message indicates a density input error.

Cause: The density exceeds the specified limits for the analog inputs, or no input device is connected.
Action: Check the density input device and the connecting cable. Recalibrate the analog input.

8.2.16 E20: Special Input Error

Problem: This message indicates a special input error.

Cause: The special input exceeds the specified limits for the analog inputs, or no input device is connected.
Action: Check the input device and the connecting cable. Recalibrate the analog input.

8.2.17 E21: APl Error

Problem: This message indicates an error in the API calculations.

Cause: The combination of pressure, temperature, density, and/or flow inputs causes the calculation to not
properly resolve.

Action: The specific API error can be found in the API Info section of the meter's program.
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8.2.18 E22: Degraded Performance Error
Problem: The accuracy of the measurement is degraded.

Cause: A loss of one inner and/or outer chord measurement results in the sister inner/outer chord's
measurement to be substituted, to provide a flow measurement with degraded accuracy.
Action: Consult the factory.

8.2.19 E30: Channel Disabled

Problem: The channelis not available.

Cause: The channel has been turned off.
Action: Enter the‘)PROGRAM menu and enable the channel (see Activating a Channel/Path/CHX (Status) on
page 49).

8.3 Displaying Diagnostic Parameters

The Sentinel LCT offers built-in Diagnostic Parameters to aid in the troubleshooting of transducer and/or electrical
problems. To access these parameters, do the following:

1. From the display screen, press [ESC].
Note: Ifthe display screen is locked, you will need to enter [ESC], [ENT], [ESC] and the security code. Refer to
Unlocking and Locking the Sentinel LCT on page 46 for details.
2. Pressthe [P ] key. The screen will highlight the channel you wish to check. Be sure the desired channel appears on
the screen (or change it, as discussed in Chapter 3).

3. Press the [P] key to scroll to the measurement entry in the upper right. Press [ENT]. Be sure Diagnostic is
highlighted, and press [ENT].

4. Press the [P] key twice to access the units parameter. Press [ENT]. Scroll to the desired Diagnostic unit (as
described in Table 38 on page 6) and press [ENT].

5. If desired, repeat steps 1-4 for the other channel.
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8.3 Displaying Diagnostic Parameters (cont.)
Option Bar Description Good Bad
Delta-T[ns] Displays the transit time difference between the upstream and <l nsec > nsec
downstream signals.
Amp Up Displays the value for the signal amplitude of the upstream 24 +5 <19 or >29
transducer.
Amp Dn Displays the value for the signal amplitude of the downstream 245 <19 or>29
transducer.
T Up [us] Displays upstream ultrasonic signal transit time. N.A. N.A.
TDn [ps] Displays downstream ultrasonic signal transit time. N.A. N.A.
Gain Up [dB] Displays upstream gain in dB. N.A. N.A.
Gain Dn [dB] Displays downstream gain in dB. N.A. N.A.
Signal Up Displays signal strength for the upstream transducer. 50-75 <50 or >75
Signal Dn Displays signal strength for the downstream transducer. 50-75 <50 or >75
Thresh Up [%] Displays the value at which Sentinel LCT detects signal arrival -100 - +100 <-100 or >100
time for the upstream transducer.
Thresh Dn [%] Displays value at which Sentinel LCT detects signal arrival -100 - +100 <-100 or >100
time for the downstream transducer.
Norm Factor Displays the normalization factor. 0.85-1.0 <0.85
P# Up Displays signal peaks for upstream transducer. 100-924 <100 or >924
P# Dn Displays signal peaks for downstream transducer. 100-924 <100 or >924
Quality Up Displays signal quality for upstream transducer. >1200 —400 to +400
Quality Down Displays signal quality for downstream transducer. >1200 —400 to +400
Reynolds # Displays the Reynolds number. N.A. N.A.
k(Re) K factor, based on the Reynolds number. N.A. N.A.
Cycle Time [ms] | Time for the reading cycle to complete. N.A. N.A.
KFactor Meter K calibration factor 0.5-2.0 <0.50r>20
#Errors Number of errors present. O<Programm | >Programme
ed Error Limit | d Error Limit
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8.4 Fluid and Pipe Problems

If preliminary troubleshooting with the Error Code Messages and/or the Diagnostic Parameters indicates a possible
problem, proceed with this section. Measurement problems fall into two categories:

«  fluid problems
«  pipe problems.

Read the following sections carefully to determine if the problem is indeed related to the fluid or the pipe. If the
instructions in this section fail to resolve the problem, contact the factory for assistance.

8.4.1 Fluid Problems

Most fluid-related problems result from a failure to observe the flowmeter system installation instructions, as
described in Chapter 2, Installation. Refer to Chapter 2 to correct any installation problems.

If the physical installation of the system meets the recommended specifications, it is possible that the fluid itself may
be preventing accurate flow rate measurements. The fluid being measured must meet the following requirements:

1. The fluid must be homogeneous, single-phase, relatively clean and flowing steadily.
Although a low level of entrained particles may have little effect on the operation of the Sentinel LCT, excessive
amounts of solid particles will absorb or disperse the ultrasound signals. This interference with the ultrasound
transmissions through the fluid will cause inaccurate flow rate measurements. In addition, temperature
gradients in the fluid flow may result in erratic or inaccurate flow rate readings.

2. The fluid must not cavitate near the measurement point.
Fluids with a high vapor pressure may cavitate near the measurement point. This causes problems resulting
from gas bubbles in the fluid. Cavitation can usually be controlled through proper system design.

3. The fluid must not excessively attenuate ultrasound signals.
Some fluids, particularly those that are very viscous, readily absorb ultrasound energy. In such a case, an El error
code message will appear on the display screen to indicate that the ultrasonic signal strength is insufficient for
reliable measurements.

4. The fluid soundspeed must not vary excessively.
The Sentinel LCT will tolerate relatively large changes in the fluid soundspeed, as may be caused by variations in
fluid composition and/or temperature. However, such changes must occur slowly. Rapid fluctuations in the fluid
soundspeed, to a value that is considerably different from that programmed into the Sentinel LCT, will result in
erratic or inaccurate flow rate readings.

Note: Refer to Chapter 3, Operation, to make sure that the appropriate soundspeed is programmed into the meter.
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8.4.2 Pipe Problems

Pipe-related problems may result from improper choice in meter location or errors in programming. The following
may result in problematic installations:

1. The collection of material at the transducer location(s).
Accumulated debris at the transducer location(s) will interfere with transmission of the ultrasound signals.
Choose an installation point for the meter where solid particles will not settle into the transducer ports. Refer to
Chapter 2, Installation, for more details on proper installation practices.

2. Theinside of the pipe must be relatively clean.
Excessive build up of scale, rust or debris will change the inner dimensions of the pipe and will result in
inaccuracies in the calculation of the flow from the velocity measurement.

8.6 Transducer Problems

The Sentinel LCT transducers are rugged, reliable devices that do not come into contact with the process fluid. An
engineered epoxy with the appropriate physical and acoustic properties holds the transducer in place. If erratic or
inaccurate readings can be tracked to a problem with a transducer or transducers, or if one is physically damaged,
the GE Sensing field service team has the appropriate methods and tools to properly replace the transducer to
maintain the accuracy of your flow meter system. Consult your local representative to schedule this service.

8.5.1 Clamp-on Transducer Problems
In certain special applications, the SEN898 display package may be used with clamp-on transducers. This section
covers these applications.

1. INTERNAL DAMAGE: Ultrasonic transducers consist of a ceramic “crystal” bonded to the transducer case. The
bond between the crystal and the case may be damaged by extreme shock and by temperature extremes. The
crystal itself can also be damaged by the same conditions. The internal wiring can be corroded or shorted if
contaminants enter the transducer housing.

2. PHYSICAL DAMAGE: Transducers may be physically damaged by dropping them onto a hard surface or striking
them against another object.

IMPORTANT: Transducers must be replaced in pairs. Refer to Chapter 3, Operation, to program the new transducer
data into the meter.
3. CYCLE SKIP CONDITION: A cycle skip is usually caused by a distorted or altered signal due to unusual fluid
disturbances.
Contact the factory if you cannot solve a transducer-related problem.
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8.6 Audit Trail

The Sentinel LCT tracks all changes to the programming, meter status (power on, power off), error status, date/time
changes, etc.

8.6.1 AuditlLog

The Sentinel LCT's Audit Log will record system activity to a human readable log and store it in persistent memory.
The activity types that generate a log entry include instances of:

«  Power On/Reset

« Parameter Change

+ Alarms

«  Error

«  Cadlibration Change

«  Default Meter

The use of additional formatting allows for better readability. The meter can store up to 1000 audit and/or event
records. When the log becomes full, the new record will overwrite the oldest record in the Audit trail. This circular log

will enable the user to always view the last 1000 records. The audit log file is downloadable using PanalLink File Reader
software, and is not viewable from the meters display.

8.6.1.1  Power-On/Reset

The Audit log can be used to determine the meter start or reset time. The power-on is usually the first entry in the
audit log file unless it was overwritten (after 1000 entries).

8.6.1.2 Parameter Change
The audit log will monitor all parameters which may have an impact on the flow measurement and will record

changes to them with the following fields:
«  Event/Record Number (Rec No.)

- Date (mm/dd/yyyy)

«  Time (hh:imm:ss)

« Source

«  Parameter Identification Number

+  Parameter Name

«  User Level- Authentication (Auth)

+ Old Value

*  New Value

110 Sentinel LCT User’'s Manual



Chapter 8. Troubleshooting

8.6.1 AuditLog (cont.)

8.6.1.3 Alarms
The Audit log will monitor and record the alarms with following information:

«  Event/Record Number
- Date (mm/dd/yyyy)

«  Time (hh:mm:ss)

« Alarm D

* Alarm Status

8.6.1.4  Error
The error event will be recorded in the audit log file whenever the meter switches from a “No Error” state to “Error”

state or vice versa. The Error record contains:
«  Event/Record Number

- Date (mm/dd/yyyy)

«  Time (hhimm:ss)

*  Error Source

e Error Number

*  Previous Error

e CurrentError

8.6.1.5 Calibration
Any calibration change needs to be notified to the user and is hence logged in the audit log file. For example, an

option card changed might affect the calibration in which case the following will form a record:
«  Event/Record Number

- Date (mm/dd/yyyy)

«  Time (hh:imm:ss)

«  Slot Number

«  Event Name (Option Card)

«  Previous Card Type

+ Current Card Type

8.6.1.6 Default Meter

When a user defaults the meter (option enabled only for authenticated users, For Ex. Service) or a corruption that
might lead to meter parameters to be defaulted occurs, an event is logged. Following is the information logged.

«  Event/Record Number

- Date (mm/dd/yyyy)

«  Time (hh:imm:ss)

«  Event Type (User requested or Corrupted)

8.6.2 Reading Audit Log Records
The Sentinel LCT meter log records are read using the Panalink File Reader software provided.

The Audit log file will be saved to the root directory where the Panalink File Reader application resides if the user does
not specify the full directory path in the “Save To Disc File”. On clicking the “Retrieve Data” button the Audit log file
residing in the meter can be read. To store the data in the specified file in the PC, click on the “Store Data” button. A
screen-shot of the Panalink File Reader Application is provided below.
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Meter Node Number File requested from Meter File to create and save in PC

E& Panalink File Reader

Mo Com Port FanalLink Figetdame SaveTo [Prc File
| 18 [com1 =] JAudtlogts f it og. bt
— Communications parameters
Interface Baud Rate Data Btz Handshaking Parity Stop Bitz Tirne Out
|[rszzz =] |smo0 x| |8 =l |Mone =l [Mone =] |1 =] J2000
Mumber of blacks 0 Elocks read Retrigve Stors
Data

A Data
/ f f

2

/ [
Indicates the total Indicates the actual Retrieves trlle data Create,s and saves
number of blocks number of blocks of from File in Meter retrieved data to the
of data to be read data read from the filename specified in
from the meter meter “SaveToDiscFile”

Figure 47: Panalink File Reader

8.6.3 Formatting and Viewing Log Records

The log records have neatly formatted columns for easy and better readability. The record types mentioned in Audiit
Log, beginning on page 110, may contain irrelevant (not applicable) column values that are represented with ‘---"in
the corresponding column. The Audit log file contains the following columns:

1 12/11/2008 2:13:19 Meter -—- Power -—- -—- Power-On

2 12/11/2008 2:13:22 - 1 Alarm --- --- Tripped

For example, a parameter change will be logged in as shown below:

Source ID Parameter Name Auth.

1 12/11/2008 5:11:58 1 25798 RxWWidth 0 1024 2048

The Audit log file is formatted such that the user has the flexibility of viewing or saving the log file as either a Text file
or a Microsoft Excel file. In order to get the full benefits of the Audit trail feature, we recommend using the Microsoft
Excel file. This option, however, is available only if Microsoft® Excel® 2000 or later is installed on the PC.
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8.7 Uncertainty in Flow Rate for a Non-Insulated Meter

Dimensional compensation considers the effect on the geometrical dimensions of the meter due to the material
thermal expansion or contraction. The fluid temperature inside of the meter is measured and used for this purpose.
Under severe ambient conditions, e.g. —40°C in winter, the fluid temperature can be very different, by up to 10°C, from
the actual wall temperature. This will cause about a 0.04% error in the flow rate measured. The Figure 48 below
indicates that the errors increase as the temperature difference between the fluid and the ambient for both insulated
and non-insulated meters. For non-insulated meters at large temperature differences, the error is about one order
higher than that for insulated meters. Therefore for applications in severe weather conditions, it is recommended to
insulate the meter to ensure the meter accuracy.

0.05 — )
—&— Meter with insulation
| —*— Meter without insulation
0.04 u Carbon Steel meter with insulation /
— | —=— Carbon Steel meter without insulation%.
X 0.03
o L
T 0.02 |
2 -
o C
L 0.01
£ L
o} B
utJ 0L 17
-0.01 = %
_0.02\\\\\\\\\\\ IS S I Y A
-40 -20 0 20 40 60 80 100 120
Temperature Difference between Fluid and Ambient (deg C)

Figure 48: Example of Flow Error at Various Temperature Differences
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Appendix A. Menu Maps

This appendix includes the following Sentinel LCT procedure formats:

«  Figure 49: MFG and DEV Menu Map

«  Figure 50: PROG Menu Map

«  Figure 51: PROG Composite Menu Map

«  Figure 52: CONFIG Menu Map

«  Figure 53: 10 Menu Map #1

«  Figure 54: 10 Menu Map #2

«  Figure 55: DISP, CAL, USER, and FACTORY Menu Map
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MFG

» To PROG Menu Map
DEV

Pass: Meter restarts
within 30 seconds.

Fail: Meter does
NOT restart.

Keypad Test

| Display Test |

| 10 Test | ‘Flow Test DAC‘ | Flow Test Tx | ‘ Flow Test Rx ‘

Keys can be tested Four different display
in any order. tests will be performed

| DAC Count|

(]

‘ Tx Relay ‘

| #

| Freq/Tot Test |

| Freq/Tot #1 ‘ | Freq/Tot #2 |

Alarm Test

| | | | [ ———}---y

| CH1 Flow Info | | CH2 Flow Info | | CH3 Flow Info | | CH4 Flow Info | | Flow Cal Info | | | API Flow Info | |
| |

I ; I
API Opt
L____p_IOE_J

Displays meter information.

| Alarm #1 | | Alarm #2 |

Alarm State

Drive Control

| Trip |

‘ Reset ‘

| Pulse Count | | Pulse Width

Polarity ‘

LH ...ms

Drive Control

‘Open Drain| ‘ Push-Pull ‘

‘ Positive ‘ | Negative |

|Open Drain‘ | Push-Pull |

Figure 49: MFG and DEV Menu Map
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To MPG and DEV Menu Map <«

PROG

P To PROG Composite Menu Map

| Channel 1 | ‘ Channel 2 | | Channel 3 ‘ | Channel 4 | ‘ Composite |

See PROG Composite Menu Map

| Status |

*Engineering Menu only.

'_Pr d_|
Preprogrammed

-
LFrequency |

|

cer
Clamp-On* Wetted
Ll el

| |

Signal

| Path Length | | Axial Length |

| [# [#
I
| | |

| loff| | single | | Table |

: Wedge TMP KV

| | |

| ‘Preprogrammed| | Other ‘

I | #

I

I
LW_edg_eT_l|\/IP | Frequency | | Tw |

— # us
Cewtl

| |Units| |Rows Used | | Edit Table | [ Reset Table |

F____I____T__J__T_____I |#

L _ R [ Ro
| [ Tw ] [Wedge ANG | { Wedge SS | TempCo) N
| | T
| # # | # KV

]

| Soundspeed ‘ ‘ Diagnostic |

‘ Signal Up | \ Signal Dn |

[DefaT Offset |- | | |

Error Limits

Single | | Table

- [Zeocuor] * (O
[Peak Detoton |-
#

[ I |
| Min ‘ ‘ Max‘ ‘ Peak Pcnt I—#

Velocity Avg

Sample Size

l@

Min Signal

H+

Max Signal
Min Velocity

Max Velocity

il

Min Amplitude

Max Amplitude

Soundspeed

H+

Acceleration

il

Batch Size | ‘

I

H+

Max Samples/Cycle

| Units | |Rows Used| | Edit Table | | Reset Table

; #
TxBarkCode AUTO or # Bit ‘

i

RxW Size

| Velocity | ‘ Diagnostic ‘
‘ units | Reynolds #

GainMode

Auto

Manual H DAC Counts I—#

_ ..ms
Delay Time
ActiveTw Toe |-=H°

|Row\ |Yes‘ |No‘
X
KFactor

Figure 50: PROG Menu Map
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To PROG Menu Map <«

PROG

» To CONFIG Menu Map

| Channel 1| [ Channel2 | | Channel3 | | Channel4 | | Composite |

K Factor

Inputs

Weight Factors API Setup

| Fluid Type | ChannelX
Lining Error Allowed K Factor Path Ratio | Weight | API Table Type | | API Conditions |
Velocity Alpha
Material . \ \ | Table A| | Table B |
| Preprogrammed | | Other | Velocity Interp | [ off | [ Single | | Table | | Off | | Table (Table C| | Tablle D
Soundspeed # Yes or No | Value
Material Type OD # Path Ratio Menu
\(/)VI-Drxﬁli’I # Path Ratio Alpha # | Rows Used ‘ | Edit Table ‘ |Reset Table‘ ‘ Base Condition | ‘ Flow Measure At ‘
Thick Path Ratio Min # | #
Soundspeed # ickness # Path Ratio Max # RowX \ \
OD # Atten Enable XReyn# |Yes| | No ‘60" |20° ‘ 15° ‘ User Defined \
WT # ‘Preprogrammed‘ | Other ‘
AUTO, Off or On K Factor X°
ODxP! # | Soundspeed # ’ |
Material Type TxVoltage
Schedule**_‘ _ AUTO, High or Low ‘ ‘ Termperature | | Pressure ‘ | Density ‘ ‘ Observed |
, , , ‘ Units ‘ |Rows Used ‘ ‘ Edit Table | ‘Reset Table| Temp (alt)
**Appears only if one of the Gain Hysteresis 4 Pres (alt
following materials is selected: -
Carbon Steel (all) Zero Interp RowX ACt'VeJ i
Stainless (all) Spline or Sinc | ‘ ‘ X Reyn # E; Fixed
Y N
| Diagnostic | | K Factor # Yes| No] Temp #

Iron Cast | Velocity ‘
Iron Ductil . .
Fr’(I)ansticng\I/(z) Active Tw Config | Meters/sec | Reynolds# Alternate
Plastic CPVC Active Tw Status A 4 ;emp (ng)
Active Tw Temp Change # ressure Dres (? bS))
. Active Tw Interval # *Menu appears only when Slot 1/2 is occupied. ens (0bs
Active Tw Cyelos #
Temperature Peak Pcnt %
| Preprogrammed ‘ ‘ Other ‘ | Preprogrammed ‘ | Other ‘ ‘ ‘
Sndspd # Min Sndspd # | Compensation Status | ‘ Correlation Type ‘ Test Pt Filter
Fluid Type Max Sndspd # | On or Off X Point Correlation CHX UP
CHX DN

Optimized Correlation

Figure 51: PROG Composite Menu Map
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To PROG Composite Menu Map <

| CONFIG |

» To IO Menu Map

| Communication |

|
Metric English Panalink
| | | ] |
| Node ID
|Interface| ‘BaudRate| |Parity‘ |Stop Bits‘ |Data Bits‘

‘ Protocol |

| RS232 | | RS485 |

|None | | Even ‘ ‘ Odd |

| PanaCom ‘ ‘ Diag Dump |

| 4800 | | 9600 | | 19200 |

138400 | | 57600 | [115200]|

Address #

HART

‘ Reset Totals ‘

| Totalizer Errors | |Date/Time|

|Channel1| |Channel2‘ ‘Channel3| ‘Channel4| |Composite|

| Var Config | | Loop Config |

| Loop Signal ‘ ‘ Fixed Mode |

| on | | off |

|Interface| ‘WordOrder| ‘Baud Rate| | Parity | |VOIumetric| |Tota| Units| |Sthqumetric‘ |SthotaI‘

| RS232 | | RS485 |

14800 | {9600 [19200

‘ Units ‘ Units

|LowWordFirst‘ |HighWordFirst‘ | None | | Even | | Odd |

| Units

| Units

| PV Config | | SV Config | | TV Config | | QV Config |

Base
Span

‘Channel| ‘Publisher| | Unit |

| Channel 1| [ Channel 2| | Channel 3| | Channel 4 | | Composite

Polling Addr
# ‘Reset Both| ‘Reset Fwd Total| |Reset Rev Total|

Preambles

PV Trans SN |Channe|1| |Channel2| |Channel3‘ ‘Channel4| ‘Composite|

Final Assy #

‘Yes||No|

Message

Tag

Descriptor

Long Tag

Figure 52: CONFIG Menu Map
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To CONFIG Menu Map < P To 10 Menu Map #2

‘Analog Outputs‘ ‘ Freq/Totals ‘ ‘Alarms ‘ ‘ Slot 1 | ‘ Slot 2 ‘

| | | |
See 10 Menu Map #2.
Linked (90°)

| | | | | | |
| Status | |Channe|| | Unit | |Base(4mA)| |Span(20mA)| |ErrorLeveI| | Mode | |Freq/Tota|#1|
|

# ‘# | Freq/Total #1 | | Freg/Total #2 |
|
‘Velocity‘ |Volumetric| |Std\lo|umetric| |Fwd Total| ‘ |Passive| ‘ Active ‘
| | | | |
| Rev Total | | Std Fwd Total | | Std Rev Total | | Soundspeed | | Hold Value | | Force HI | | Force LO | |
| | | | | | [ [Status | | Mode |
| Diagnostic| |Temperature| |Pressure| | Density | | Force HH | | Force LL | | Force Value | | | #
| | | | | | | &
|Off| [On | Units | | Unit/Puise | | Puise Width | | Polarity | [ OpenDrain | | Push-Pull | =
T T T CIE :
Channel 1| | Channel 2| | Channel 3| | Channel4 | | Composite =
[®)
| | | | | | Units | | Fbase | | Fspan | |Value(min)| |Va|ue(max)| Error Level |Positive| |Negative| ;
| 2
| | | | | | | | | | | | 3
|Liter/sec|  |Liter/min| | Liter/hr | |MLitersiday | | Channel 1] | Channel 2| | Channel 3 | [ Channel4 | | Composite | [Diagnosti | [ Test | — Force LO| | Channel 1| | Channel 2| | Channel 3| | Channel4 ] | Composite | &
| | | | | | | |
CubicMeters/sec | | CubicMeters/min | | CubicMeters/hr | | CubicMeters/day CycleTime[ms] Constant Force HI
| | | |
[Fwd Total | [Rev Total | [ stdFwdTotal | [ stoRev Total
|
| Force Value |
#

| | | | |
|Velocity| |VOIumetric| |Soundspeed| |Diagnostic| |Temperature| Pressure PCB Temp['C] Force Value
| | | |
‘ ‘ ‘ ‘ ‘ ‘ | M3 | ‘ Liters | ‘Hectare-cm‘ ‘Hectare-m‘ ‘Elapsed [s]‘
| | | |

[°c] [ K| [ BAR || KPA | [MMHG| |kg/m3]| kgL | | API® | |Rel Density| |

| | |
| | | Delta-Tins]| [FineD-T| [DacUp| |[DacDn||AmpUp| |AmpDn| [T Uplus]] [T Dnus]| |GanUp(e8]|
[Liter/sec|  [Liter/min] [ Liter/nr | [ MLiters/day | ‘C“b'CMeTrS/seC | ‘C“b'CMTterS/m'"‘ [Gain Dn[oB] | [ Gain Ex(dB] Up | [ Gain En{aB] Dn | [ILVATTEN] | [Signal Up | [SignalDn|  [TeshUp] [ ThvesnDaft] | [ Nom Factor |

: : : : , , |
‘Cubcheters/hr| ‘Cubcheters/day‘ |MCub|cMeters/day‘ ‘Avg Cumeeters/sec‘ ‘Avg Cumeeters/hr‘ ‘Avg L|ter/sec‘ |P# Up[cnts]| |P# Dn[cnts]| |Qua|ity Up| |Qua|ity Dn| |Reynolds#| | kRe | |Cyc|eTime [ms]| |ErrorCount| |KFactor|
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Appendix B. CE Mark Compliance and High Noise Areas

B.1 Introduction
For CE Mark compliance, the Sentinel LCT flow transmitter must meet the EMC and LVD directives.

IMPORTANT: CE Mark compliance is required only for units intended for use in EEC countries, and is recommended
for high electrical noise areas.

B.2 EMC Compliance

In addition to the standard wiring requirements, the electrical connections must be shielded and grounded as in
Table 6 below for EMC compliance. After all the necessary electrical connections have been made, seal any unused
cable entry holes.

Note: If the instructions in this appendix are followed, the unit will comply with the EMC Directive 2004/108/EC.

Table 6: Wiring Modifications

Connection Cable Type Termination Modification
Transducer Shielded cable Terminate the shield using the cable glands (already done).
Power Shielded cable Terminate the shield to the case using the cable glands.
Shielding Wires enclosed in a properly-grounded metal conduit do not require additional shielding.
All Input_/Output Shielded cable Terminate the shield to the case.*
Options

Note: Make sure to connect the Sentinel LCT case to the earth ground with a grounding cable, using the external
ground screws found on either side of the enclosure

*Terminate the cable shields to the closest screw on the bus bar inside the enclosure.
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Appendix C. Data Records

C.1 Site Data

After the Sentinel LCT flow transmitter has been installed, specific site data must be entered via the User Program, prior

to operation. Record that information in Table 40 below.

General Information

Channel 1

Channelx-Pi

Parameters
Channel 2 (if applicable)

Model # Serial #
Software Vers. Setup Date
Channelx-Status
Channel 1 Channel 2 (if applicable)
Channel Status Off! on Channel Status Off! on

Trans. Type Clamp-0On

Trans. Type

Clamp-0n

Transducer #

Transducer #

Other Transducers

Other Transducers

Wedge Temp Wedge Temp
Frequency (Hz) Frequency (Hz)
Tw (us) Tw (us)
Wedge Angle (°) Wedge Angle (°)
Wedge Sndspd Wedge Sndspd
Pipe Material Pipe Material
All Clamp-On Transducers All Clamp-On Transducers
Pipe O.D. Pipe O.D.
Pipe Wall Pipe Wall

Path Length (P)

Path Length (P)

Axial Length (L)

Axial Length (L)

Lining Yes No Lining Yes No
Lining Material Lining Material
Lining Sndspd Lining Sndspd
Lining Thickness Lining Thickness
Track. Window. Yes No Track. Window. Yes No
Fluid Type Fluid Type
Other/sSndspd Other/sndspd
Reynolds Corr. Off Active Reynolds Corr. Off Active
KV Input Sel. Table Static KV Input Sel. Table Static
Kin. Visc. Kin. Visc.
Cal. Factor Cal. Factor

# of Traverses

# of Traverses

Trans. Spacing

Channelx-Error Limits

Trans. Spacing
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Channel 1 Channel 2 (if applicable)
Min. Signal Min. Signal
Max. Signal Max. Signal
Min.Velocity Min.Velocity
Max. Velocity Max. Velocity
Min. Amplitude Min. Amplitude
Max. Amplitude Max. Amplitude
Soundspeed Soundspeed
Acceleration Acceleration
Channelx-Signal
Channel 1 Channel 2 (if applicable)
Delta T Offset Delta T Offset
Zero Cutoff Zero Cutoff
# of Errors # of Errors
Detection Peak Threshold Detection Peak Threshold
Min. Thresh% N/A Min. Thresh% N/A
Max. Thresh% N/A Max. Thresh% N/A
Xmit Sam. Size N/A Xmit Sam. Size N/A
Vel. Averaging Vel. Averaging
. GeacONG |
System Units English Metric Node ID
4/20 Units Baud Rate
4/20 Base Parity
4/20 Span Stop Bits
Error Level Data Bits
annelx-D 3
Channel 1 Channel 2 (if applicable)
Vol. Units Vol. Units
Totalizer Units Totalizer Units
Channelx- KFACTOR Table
K-Factor Table K-Factor Table
Channel 1 Channel 2 (if applicable)
K-Factor Row # Velocity K Factor K-Factor Row # Velocity K Factor
1 1
2 2
3 3
4 4
5 5
6 6
7 7
Channelx- KFACTOR Table (cont.)
8 8
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9 9
10 10
[l [l
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
Channelx- Reynolds Number Table
Channel 1 Channel 2 (if applicable)
Reynolds Row # Units kRe K-Factor Row # Units kRe
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
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Appendix D. Service Record

D.1 Introduction
Whenever any service procedure is performed on the Sentinel LCT flow transmitter, the details of the service should

be recorded in this appendix. An accurate service history of the meter can prove very helpful in troubleshooting any
future problems.

D.2 DataEntry

Record complete and detailed service data for the Sentinel LCT in Table 41 below. Make additional copies of the table
as needed.

Date Description of Service Performed By
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Date Description of Service Performed By

D.3 Diagnostic Parameters

After a successful initial installation of the Sentinel LCT and whenever any system malfunction is noticed, the values
for the diagnostic parameters should be entered in Table 42 below.
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Velocity Velocity Velocity Velocity
Delta-T Delta-T Delta-T Delta-T
SOS SOS SOS SOS

SS Up/Dn SS Up/Dn SS Up/Dn SS Up/Dn
P# Up/Dn P# Up/Dn P# Up/Dn P# Up/Dn
Q Up/Dn Q Up/Dn QUp/Dn QUp/Dn

T Up/Dn T Up/Dn T Up/Dn TUp/Dn
Gain Up/Dn Gain Up/Dn Gain Up/Dn Gain Up/Dn
Amp Up/Dn Amp Up/Dn Amp Up/Dn Amp Up/Dn
Threshold Threshold Threshold Threshold
Up/Dn Up/Dn Up/Dn Up/Dn

All of this information can be found on the Flow Info pages under the DEV Menu, Modbus or by using Panaview.
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A
Acceleration
LMt . 52
Acceleration Error, E6 ..ot 104
Active TWError, E15 . .. 105
AdVANTAQGES L. 1
Alarm Relay, Fail-Safe Operation .......................... 31
Amplitude
MOXIMUNN e e e e 52
MiNIMUM. e 52
Amplitude Error, E5. ..o 104
Analog Inputs. ... 32
connecting ..o 32
Pin Assignments ... ... ..o 32
ROLING. .o 32
Analog Output Error, E7 ... 105
ANAlog OuUtPULS. . ... 36
ConNecting ....o.oiii 36
APLErTOr B2l o 105
Assembly, System ... o 3,4
AUdItLOG. ..o 110
Formatting and Viewing Records ...................... 12
Reading Records. ... m
AUudit Trail. ..o 10
C
CALMENUMOP. ..ot 123
Calibration. ... 102
CEMark Compliance .........coviiiiiiiiiiiiinnn.. 125
Channel Disabled, E30 ...t 106
Channel/Path (Status), Activating . ....................... 49
CONFIG MEeNUMOP. . oo ee e 120
Configuration, Path............ ... o 6
Connections
See Part Name
CyCle SKIP, EB ..o v ottt 104
D
DOt RECOId ..o 127
Degraded Performance Error, E22........................ 106
Delta TOffset ... 65
Density INnput Error, E19 .. ... 105
DEVMeNU MApP. ... 17
Diagnostic Parameters
DisplayiNg. . ..o 106
Diagnostics
ServiCE RECOId . ... 131
TableofValues ... 132
DISPMeNUMAP ...t 123
Display
LOCKING. . oo 47,48
UNloCKiNg ..o 46
E
Electrical Connections
CEMark Compliance. ..ot 125

See Wiring

Error
Limits, Entering ... 52
Error Code
EQ, NO EITOr ot e 103
El,LowSignal ... 103
E13, Settle Tracking AGC ...t 105
E14, Tracking SeekMode ................. ... 105
E15, ACtiVe TW EITOr. ..o ot 105
E16, Totalizer Overflow Error ..., 105
E17, Temperature Input Error ........................ .. 105
E18, Pressure Input Error. ... 105
E19, Density INpUt Error. ... 105
E2, Soundspeed Error.........coovuiiiiiiiiiiii .. 103
E20, Special INpUt Error ... 105
E21, AP ErTOr. oot 105
E22, Degraded Performance Error ..................... 106
E3, Velocity Range Error...................ooooil 103
E30, ChannelDisabled...................... o o .. 106
E4, Signal Quality Error............cocoiiiiiiiiiin.. 104
ES, Amplitude Error ... 104
EG, Cycle Skip, Acceleration Error ...................... 104
E7, Analog Output Error ... 105
F
FACTORY MENUMOP. ..ot 123
Flow
Bi-Directional....................o 22
Conditioning Plate. ... 7
MOXIMUM RALE ... e 8
MinimMumRaAte. ... ... .o 8
NonInsulatedMeter........ ... i 13
Profile. ... 7
Rate Uncertainty. ... 113
Uni-Directional ... 22
Flowcell Problems
Fluid .. 108
PIPe . 109
Fluid
Entering Data. . ...t 50
Physical Requirements ...t 108
Problems ... ... 108
Soundspeed. ... ... 53,108
Temperature ... 53
TP . e 53
FreqQUeNCY. ... 63
FUITLOCK . ..o 46
H
Hyperterminal.............. ... i 97
|
Information Paragraphs. ... iii
Installation
Bi-Directional.................ooi 22
Electrical Connections. ... 25
GUIdEliNES . .. e 21
Installing the System ...l 23
MountingFlange ........... ... i 23
PreCaUtioONS. ... 23
Uni-Directional ... 22
IOMenuMap H1.....o 121
IOMenUMOP H2 ... 122
K
KFactor, Entering. ... 66
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Kinematic Viscosity, Entering......................ooooaL 50
L
Lining Soundspeed. ... 70
Low Signal, E1. . ..o 103
LVD, See CE Mark Compliance. ..............cooviiiinn.. 125
M
Maximum
AMPlItUde ... 52
SIGNAL 52
VeloCitY. ..o 52
Menu Maps
AL .o 123
CONFIG ..o e e e e 120
DEV o e n7
DISP. o e e 123
FACTORY . . 123
IO . 121
IO 2 o e 122
MEG n7
PROG .. e 18
PROG COMPOSIte ...o.iiii i 19
USER .. 123
Meter
LoCatioN ... 22
Meter Correction (K) Factor ............ccovviiiieeiinn.. 66
MFGMEeNUMOP. ... ..o n7
Minimum
Amplitude . ... 52
SIgNAl. .. 52
VeIOCItY. .o 52
Modbus
Connecting the CommunicationslLine ................. 30
MountingFlange .......... ... i 23
Multipath Design ... 7
N
NOEITOr, EO .o o 103
(o]

Operation, Principal of. ... 5
Option Cards, Wiring . ........ooiiiiiii e 32
P
Path Configuration........ ... i 6
Peak Detection. ... ... ... 66

Pipe
Dimensions, Entering .............. ... 69
LINING . e e 69
Material ... 69
Parameters, Entering ... 68
Problems ... ..o 109
SUDMENU. ... 68
Wall ThICKNESS. . ..ot 69
Power
CoNNECtiNG. ..o 19, 28
Terminal BIOCK. . ... 19, 28
Precautions . ...t 23
Pressure Input Error, E18 ............. ... ...l 105

Principal of Operation ...t 5
Flow Profile....... ... o 7
Multipath Design. ... 7
TraNSAUCEIS ..o e 6
Transit-Time Method. .......... .. ...t 6

Problems, Transducers ..., 109

PROG CompositeMenuMap. ..., 19

ProgLOCK ..o 46

PROGMENUMOP. ..ottt 18

Programming .........oouiiiiiiii 43

R
RetUrN POlICY. . ..o 139
Reynolds Correction, EnteringData....................... 50
S

Safety
Auxiliary Equipment. ... iii
GenerallSSUES . ...o.vuii i iii
Personal Equipment .......... .. i iii

Security Codes .. ...t 46

Service Record ...t 131

Settle Tracking AGC,E13 . ... .. i 105

Signal
MOXIMUM . e e e 52
MINIMUM. . e 52
Parameters, Entering..................o.ol 50, 54, 65
Path, EnteringData ... 65
Submenu ... 50, 54, 65

Signal Quality Error, E4 . ... 104

Software
Checking ... 101
Updating......covvniiiii 97,98, 99,100

Soundspeed
Fluid. ..o 53,108
LIS o 52
PIpeLining ..o 70
Pipe Material................o i 69

Soundspeed Error, E2 ... ... 103

Special Input Error, E20. .. ....oiiii i 105

Specifications
DataPlate...........ooiiii i 5
System. . ... 10

StatusSubmenu...........oo 49

System
AdVONtAgeS. ... 1
ASsembBIly ... 3,4
CONNECHIONS ..o o i 25
Specifications...............oo i 10

T

Temperature Coefficient ...l 63

Temperature Input Error, E17 ... oL 105

Terminal Block
Power —TB5 ... ... 28

Threshold. ... ... ..o 66

TimeDelay ... 63

Totalizer Overflow Error, E16 ........ ..o, 105
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Totalizer/Frequency
CoNNECEING « .ot 36
OULPUES ..o 36
Tracking SeekMode, E14 ... 105
Tracking Windows ... 53
Transducers
CYCIE SKIP .« ettt 109
Entering Parameters .......... ... oo 63
InternalDamage. ... 109
NUMDbEr .. 63,64
Other. ... 63
PhysicalDamage ..o 109
Placement .............o i 109
Principal of Operation......................ooool 6
Problems......... .. o 109
Replacement ........... .. i 109
Submenu ... 63
Transit-TimeMethod .............. ... ... 6
Transmit Sample Size.............cooiiii i 66
Trimming 4-20mMA ... .o 102
TW OPLION. .o 63
U
USERMEeNUMAP. . ..ot 123
User Program
DataRecord ......... ..o 127
LOCKING. ..o 47,48
UNloCKiNg ..o 46
\'
Velocity
MOXIMUM L. 52
Minimum. ... 52
Velocity AVeraging. . .....coovuiiiiiiiiiiiiiiiii i 66
Velocity Range Error, E3 . ... 103
Voltage, Input. ... o 28
w
Wall Thickness. ... 69
WOAITONLY .o e 139
Wedge
ANGle. o 63
Soundspeed ... 63
Temperature. ... 63
Wiring
ACCESSTO ...t 26
AlarmRelay ... 31
Analoginputs............ o 32
ANAlog OuUtPULS . ... 36
CEMark Compliance. ..ot 125
Connectionlabels ... 26
Frequency Output........... .. ... ..., 36
LINe POWer. . ..o 28
Making Connections ............ooiiiiiiiiiii .. 25
Modbus CommunicationsLine......................... 30
Option Card
See Card Name
TotalizerOutput............ooii 36
y4
Zero CUtoff. . 51, 66
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Warranty

Each instrument manufactured by GE Sensing is warranted to be free from defects in material and workmanship.
Liability under this warranty is limited to restoring the instrument to normal operation or replacing the instrument, at
the sole discretion of GE Sensing. Fuses and batteries are specifically excluded from any liability. This warranty is
effective from the date of delivery to the original purchaser. If GE Sensing determines that the equipment was
defective, the warranty period is:

® one year from delivery for electronic or mechanical failures

® one year from delivery for sensor shelf life

If GE Sensing determines that the equipment was damaged by misuse, improper installation, the use of unauthorized
replacement parts, or operating conditions outside the guidelines specified by GE Sensing, the repairs are not
covered under this warranty.

The warranties set forth herein are exclusive and are in lieu of all other warranties whether
statutory, express or implied (|nclud|ng warranties or merchantability and fithess for a particular
purpose, and warranties arising from course of dealing or usage or trade).

Return Policy

If a GE Sensing instrument malfunctions within the warranty period, the following procedure must be completed:

1. Notify GE Sensing, giving full details of the problem, and provide the model number and serial number of the
instrument. If the nature of the problem indicates the need for factory service, GE Sensing will issue a RETURN
AUTHORIZATION NUMBER (RAN), and shipping instructions for the return of the instrument to a service center will
be provided.

2. If GE Sensing instructs you to send your instrument to a service center, it must be shipped prepaid to the
authorized repair station indicated in the shipping instructions.

3. Upon receipt, GE Sensing will evaluate the instrument to determine the cause of the malfunction.

Then, one of the following courses of action will then be taken:

* If the damage is covered under the terms of the warranty, the instrument will be repaired at no cost to the owner
and returned.

® If GE Sensing determines that the damage is not covered under the terms of the warranty, or if the warranty has

expired, an estimate for the cost of the repairs at standard rates will be provided. Upon receipt of the owner’s
approval to proceed, the instrument will be repaired and returned.
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