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Thank you for purchasing your Sentinel™ LCT8 from
Panametrics. Please register your product at https://info.
bakerhughes.com/New-Product-Registration-LP.html for
product support such as the latest software/firmware
upgrades, product information and special promotions.

Panametrics provides customers with an experienced

staff of customer support personnel ready to respond to
technical inquiries, as well as other remote and on-site
support needs. To complement our broad portfolio of
industry-leading solutions, we offer several types of flexible
and scalable support services including: training, product

repairs, extended warranties, service agreements and more.

Please visit https://www.bakerhughesds.com/panametrics/
services for more details.

Sales terms and conditions for your recent purchase of a
Panametrics product, including the applicable product
Warranty, can be found on our website at the following link:
https://www.bakerhughesds.com/sales-terms-conditions.

NOTE: These paragraphs provide information that provides a
deeper understanding of the situation, but is not essential to
the proper completion of the instructions.

IMPORTANT

These paragraphs provide information that emphasizes
instructions that are essential to proper setup of the
equipment. Failure to follow these instructions carefully
may cause unreliable performance.

CAUTION!

This symbol indicates a risk of potential minor
personal injury and/or severe damage to

the equipment, unless these instructions are
followed carefully.

WARNING!

This symbol indicates a risk of potential
serious personal injury, unless these
instructions are followed carefully.

WARNING!

It is the responsibility of the user to make sure
all local, county, state and national codes,
regulations, rules and laws related to safety
and safe operating conditions are met for
each installation.

Attention European customers!

To meet CE Mark requirements for all units
intended for use in the EU, all electrical
cables must be installed as described in
this manual.

> > B P



Local safety standards

The user must make sure that he operates all auxiliary
equipment in accordance with local codes, standards,
regulations, or laws applicable to safety.

Working area

WARNING!

Auxiliary equipment may have both manual
and automatic modes of operation. As
equipment can move suddenly and without
warning, do not enter the work cell of this
equipment during automatic operation,
and do not enter the work envelope of this
equipment during manual operation. If you
do, serious injury can result.

WARNING!

Make sure that power to the auxiliary
equipment is turned OFF and locked out
before you perform maintenance procedures
on this equipment.

Qualification of personnel

Make sure that all personnel have manufacturer-approved
training applicable to the auxiliary equipment.

Personal safety equipment

Make sure that operators and maintenance personnel have
all safety equipment applicable to the auxiliary equipment.
Examples include safety glasses, protective headgear,
safety shoes, etc.

Unauthorized operation

Make sure that unauthorized personnel cannot gain access
to the operation of the equipment.

RoHS

The Sentinel™ LCT8 fully complies with RoHS regulations
(Directive 2011/65/EU).

Waste Electrical and Electronic Equipment (WEEE) Directive

Panametrics is an active participant in Europe’s Waste
Electrical and Electronic Equipment (WEEE) take-back
initiative (Directive 2012/19/EU).

Panametrics is an active participant in Europe’s Waste
Electrical and Electronic Equipment (WEEE) take-back
initiative (Directive 2012/19/EU).

The equipment that you bought has required the extraction
and use of natural resources for its production. It may
contain hazardous substances that could impact health
and the environment.

In order to avoid the dissemination of those substances in
our environment and to diminish the pressure on the natural
resources, we encourage you to use the appropriate take-
back systems. Those systems will reuse or recycle most of
the materials of your end life equipment in a sound way.

The crossed-out wheeled bin symbol invites you to use
those systems.

If you need more information on the collection, reuse and
recycling systems, please contact your local or regional
waste administration.

Please visit https://www.bakerhughesds.com/health-
safetyand-environment-hse for take-back instructions and
more information about this initiative.


https://www.bakerhughesds.com/health-safetyand-environment-hse
https://www.bakerhughesds.com/health-safetyand-environment-hse

Chapter 1. General
information

1.1 Theory of operation

The Sentinel LCT8 measurement system uses ultrasonic
transit-time technology. A brief description of transit-time
theory follows. For more information about the theory, and
the use of Panametrics ultrasonic flow meters for measuring
flow, please refer to Ultrasonic measurements for process
control by L.C. Lynnworth (Academic Press, 1989).

The transit time technique uses a pair of transducers,

with each transducer alternately sending and receiving
coded ultrasonic signals through the fluid. When the fluid
is flowing, signal transit time in the downstream direction
is shorter than in the upstream direction. The difference
between these transit times is proportional to the flow
velocity. The Sentinel LCT8 measures this very small time
difference and, using various digital signal processing
techniques combined with programmed pipe parameters,
determines the flow rate and direction.

When in a transmit cycle, transducers convert electrical
energy into ultrasonic pulses and then convert the ultrasonic
pulses back to electrical energy when in a receive cycle. In
other words, they act like loudspeakers when transmitting
the signal and like microphones when receiving it. They
perform the actual data transmission and collection, thus
interrogating the flow.

The transducers in the Sentinel LCT8 measurement system
were specifically designed to be replaced under normal
operating conditions. A damaged or non-functional
transducer, can be replaced without shutting down the
pipeline. Recalibration of the replacement is not necessary.



1.2 Multi-path design

Multi-path ultrasonic flow meters are designed with more
than one pair of transducers to interrogate the flow field
in different locations and more accurately determine the
actual flow rate. The Sentinel LCT8 measurement system
uses eight measurement locations. These measurement
paths are located across the meter body and tilted at an
angle. The eight measurement paths are orthogonal to
each other. The sensor path placements provide the best
swirl and disturbance immunity.

1.3 Flow profile

One of the main factors that can adversely affect the
performance of an ultrasonic flow measurementis a
disturbed and unsymmetrical flow profile. Maintaining a
desired flow-profile shape across all flow velocities, pipe
sizes and upstream flow disturbances is difficult. For this
reason, Panametrics has tested the Sentinel LCT8 under
various pipe configurations in an effort to determine its
operational specifications and immunity against cross

flow and swirl. Panametrics also completes calibrations
based on the specific customer application needs to ensure
the best meter performance. Owning to the design of our
Eight-path flowmeter, we are able to meet performance
specifications across a range of disturbances. Use of flow
conditions is normally unnecessary due to calibration
methods and meter design. If the need of a flow conditioner
is concluded, the meter calibration will be performed with
the flow conditioner in place.

1.4 Unpacking

The Sentinel LCT8 is typically packaged in a wooden crate,
the size of which will depend on the size of product ordered.
It will be secured by several 2x4 wood blocks to prevent
shifting during transit. Simply remove these 2x4 braces to
unpack the system. For local-mount systems the transmitter
will be installed directly on top of the pressure vessel. For
remote-mount systems the transmitter and remote cable
may ship in a separate package.

1.5 Inspection

Prior to installation, inspect all materials to be used in
the installation:

» Gaskets - check for cracks, tears and over compression
(not included in Sentinel LCT8 package)

» Nuts and bolts - check for damaged threads and for
debris (not included in Sentinel LCT8 package)

« RF flange faces - check for damage to serrations that
may cause gaskets to not seal properly.

« Flow conditioners - check for blockages or damage
to the flow conditioner

In general, check for anything that may prevent safe
operation of the equipment.

IMPORTANT

If pipes are shipped pre-assembled as a single section,
care should be taken to inspect and check the bolts
and gaskets.



1.6 Meter components

Figure 1 on page 3 shows a Sentinel LCT8 system, with items 1-8 as described in Table 1 below.

Table 1: Sentinel LCT8 system components

1 Meter body with flanges SA216 Gr. WCB (carbon steel) 1
SA352 Gr. LCB (low temp carbon steel)
SA351 Gr. CF8 (304 SS)
SA351 Gr. CF8M (316 SS)

2 Model tag plate 1
3 Transmitter tag plate 1
4 Part string and serial number tag plate 1
5  Transducer insert/buffer 316 SS 16
6  Transducer 316 SS 16

7  SEN898 electronics 1

8  External conduit connections, 3/4” cable glands 3

9  Upstream meter run (not supplied by Panametrics) N/A

10  Flow conditioner (optional) AR

1 Downstream meter run (not supplied by Panametrics) See Figure 11 on page 7 N/A

12 Temperature probe (optional, not supplied by Panametrics) N/A

13 Pressure probe (optional, not supplied by Panametrics) N/A
External conduit connections (8) SEN898 electronics (7)

s

Transmitter tag plate (3)

T d i t/buff
rans uce(r5/|r5er /bufter P/N and S/N tag plate (4)
M

odel tag
plate (2)

\ Meter body (1)

\ Flanges (]) /

Figure 1: Typical Sentinel LCT8 assembly

NOTE: Design details changes slightly with pipe size.



1.7 Marking and Labeling

There are four tag plates affixed to the Sentinel LCT8 which

provide details about the system. Three are located on the

vessel and one is located on the transmitter. Their locations
are shown in Figure 2 below.

Transmitter
tag plate \

Model tag plate
Part string and \
serial number \

Specification
tag plate

tag plate

Figure 2: Sentinel LCT8 tag plate locations

The model tag plate (see Figure 3 below) contains the
model name and certification markings for the pressure
vessel and its hazardous area usage.

O O O O

. ra
Sentinel™ LCT 8
Panametrics Ultrasonic
Liquid Flow Meter

Sentinel™ LCT 8

Panametrics Ultrasonic
Liquid Flow Meter

FMI3ATEX0018X Class |, Div. 1, Gr. B, C, D T6..140°C
|ECEx FMG 13.0008X Ta =-40°C to +60°C; IP66, Type 4X
112G Exd IIB+H2 T6..140°C Gb 200 Vpp, 5 mA

o® % A (€uo

FM13ATEX0018X Class |, Div. 1, Gr. B,C, D T6..140°C
IECEx FMG 13.0008X Ta = -40°C to +60°C; IP66, Type 4X
112G ExdelIB+H2 T6..140°C Gb 200 Vpp, 5 mA

o ® & A C€u.o

EXPLOSIONPROOF ONLY (Ex d)

EXPLOSIONPROOF with
INCREASED SAFETY (Ex d e)

BILLERICA, MA USA

MODEL: SEN-LCT "8}
panametrlcs com O

Q min/max: |
TEM PERATURE

MAWP: 785 I bar @ 140°C

MAEWP F.V. @ 140°C

oML EVAL CERT: |

ACCURACY/MECH/EM CLASS 0.3/M1/E2
VISCOSITY RANGE: 0.8 to 600 mPa-s

WARNING: POTENTIAL ELECTROSTATIC
CHARGING HAZARD - SEE INSTRUCTIONS

(O  AVERTISSEMENT: POTENTIEL DE CHARGEMENT -_— O
ELECTROSTATIQUE RISQUE - VOIR LES INSTRUCTIONS

Non-PED Certified (Ref. 442-1806)

Figure 4: Specification tag plate

NOTE: Information in dashed boxes above is shown only as
an example.

The part string and serial number tag (see Figure 5 below)
contains the specific configuration of the pressure vessel as
well as the final assembly date, Panametrics serial number
and customer tag information.

MODEL #:

Figure 3: Sentinel LCT8 model tag plate (ref. 442-1402)

The specification tag plate (see Figure 4 below) contains

Figure 5: Part string and S/N tag plate (ref. 442-1445)

NOTE: Information in dashed boxes is shown only as
an example.

The SEN898 transmitter tag plate (see Figure 6 below) is
affixed to the transmitter and includes the configuration

per the model information detailed on the model tag plate.
This tag plate also contains the hazardous area certification
information for the transmitter.

information pertaining to the build and test of the pressure
vessel. It contains the following information:

+ Vessel nominal size, flange rating, wall thickness, material
« Dry weight (including transmitter)

» Vessel manufacturer serial number

« Ambient and fluid temperature ranges

« Operating pressures

« Hydro test pressure and date

‘CAUTION: CONDUIT SEALS REQUIRED WITHIN 18 INCHES
° ATTENTION: JOINTS DE CONDUIT REQUIS MOINS D 18 POUCES

Sentinel™ LCT [8j Panametrics LLC
1100 TECHNOLOGY PARK DR

]

Liquid Flow Meter
FMISATEXOOLEX _Closs , i 1,Gr8,C,0 T6
IECEX FMG 13.0008X
126 Exd 18442 16 Gb
Ta - -40°C 0 460°C PES, Type X 1180
POWER
ALL CONDUIT ENTRIES ARE 3/4" NPT

06 Bt K soero

515 P
WO e e PAS ORI ALGRS QU UN GAZ XPLOSK £51 PRESENT

. o S
Panametrics Ultrasonic g (cac maower usa

CAUTION: CONDUIT SEALS REQUIRED WITHIN 18 INCHES
ATTENTION: JOINTS DE CONDUIT REQUIS MOINS DE 18 POUCES
o] o]
Panametrics LLC

Sentinel ™ Lcr SJ 1100 TECHNOLOGY PARK DR.
Panametrics Ultrasonic  aieca moiser usa
Liquid Flow Meter

FMISATEX0018X Closs|.OW.1,GrB,C.OT6 [ _
e 8%

ALL CONDUIT ENTRIES ARE 3/4" NPT

D G-

TS o e ORI ALORSOU N G LS £ PRESENT

EXPLOSIONPROOF ONLY (Ex d)

EXPLOSIONPROOF with
INCREASED SAFETY (Ex d e)

Figure 6: SEN898 transmitter tag plate (ref. 442-1521)




Chapter 2. Installation

2.1 Installation guidelines

This section provides general information with respect

to the mechanical and electrical installation, and should
be thoroughly reviewed before the system is installed. To
ensure safe and reliable operation of the Sentinel LCT8, the
system must be installed in accordance with the guidelines
established by Panametrics, as explained in this chapter.

> b B b

WARNING!

The Sentinel LCT8 flow measurement system
can measure the flow rate of many fluids,
some of which are potentially hazardous.
Strict observance of proper safety practices
is essential.

WARNING!

Be sure to follow all applicable local safety
codes and regulations for installing electrical
equipment and working with hazardous
gases or flow conditions. Consult company
safety personnel or local safety authorities to
verify the safety of any procedure or practice.

Attention European customers!

To meet CE Mark requirements, all cables
must be installed as described in Appendix
A. CE Mark compliance and high noise
environments on page T111.

Attention European customers!

This manual fulfills the requirements of

the Pressure Equipment Directive 97/23/EC.
Please read it carefully in order to guarantee
safe operation of this pressure equipment.
Follow all warnings and instructions marked
on the product.

2.2 Bill of materials

The following items should have been included in the

shipment:

» Sentinel LCT8 flow meter

« Magnetic wand

« User's manual

+ CD with PanaView SEN898 software (optional)



2.3 Preparing for Installation

Any questions with respect to the installation should be
addressed prior to beginning the installation. Failure

to install the Sentinel LCT8 correctly can increase
measurement uncertainty.

All the mechanical and electronic components are shipped

fully assembled, however the following precautions should
be observed:

Only authorized personnel should perform the installation.

The proper personal protection equipment (PPE) should
always be used when working with this equipment.

The vessel shall be installed in such a way that it can be
safely operated, maintained and inspected. Please refer
to specific outline and installation drawings for proper
clearances and specific distances for each system size.
In general, allow for a minimum of 12" of space on all
sides of pressure vessel and transmitter, with an ideal
clearance of 24" on all sides.

You must provide suitable over-pressure protection

at or in the main piping to the flowcell in order to
prevent damage to the flowcell and injury to personnel.
The utilized over-pressure protection device shall be
supplied with all declarations of conformity and
EC-type design certificates.

Make sure the difference between the inside diameter
of the pipe and that of the Sentinel LCT8 meter does
not exceed 0.5%, as changes in internal diameters

will cause flow profile disturbances.

Make sure any non-symmetrical offset does not
exceed 1%, as misalignment between the piping and
the meter may cause flow profile disturbances.

Make sure the gasket is centered on the flange faces
and does not protrude into the pipe, as protrusion of the

gasket into the pipe may cause flow profile disturbances.

Make sure the Sentinel LCT8 is oriented with the flow
transmitter in a vertical position at the top, as shown in
Figure 7 below.

Figure 7: Lifting strap locations

WARNING!

To avoid possible strain, refer to the Sentinel
LCT8 label for the assembly weight, use a
properly-rated lifting assembly, and place
the lifting straps in the indicated locations
(see Figure 7 on page 6). Never stand
below any object being lifted!

Use proper lifting techniques when moving the Sentinel LCT8
(see Figure 8 below). No lifting hooks or eyelets are provided.
The recommended method for lifting the Sentinel LCT8 is by
using lifting straps on each side of the pressure vessel with a
stabilizer bar between them, located above the transmitter
enclosure. Additional care may need to be taken to prevent
the transmitter from rotating, especially on smaller systems
where the transmitter weight is a larger percentage of the
total system weight.

Figure 8: Proper lifting method

WARNING!

Do not use the transmitter to support the
weight of the flowcell, as shown in Figure 9
below. The transmitter cannot support the
weight of the pressure vessel.

Figure 9: Improper lifting method



2.4 Mechanical installation

Being mindful of the Installation precautions on page 6,
complete the following steps:

1. Make sure the gaskets are in place on the flanges.

2. Support the Sentinel LCT8 between the flanges on
the pipe.

3. Align the flange mounting holes as shown in
Figure 10 below.

4. Secure the meter to the pipe by using the
appropriate hardware.

Figure 10: Sentinel LCT8 mounting flange

Proper installation of the Sentinel LCT8 is important to
achieve maximum performance from the system. The
following installation recommendations provide general
guidelines of how this system should be installed. If the
following recommendations cannot be met, please consult
the factory for a more detailed review of the application to
see what performance may be achievable. Following these
recommendations may not be the solution for all situations,
since every installation is different.

The Sentinel LCT8 should be installed to meet one of the
following condition:

« A minimum of 5 nominal pipe diameters upstream
of the metering section (pressure vessel) and a minimum
of 3 nominal pipe diameters downstream.

For any other straight run configurations, consult
Panametrics for an application assessment.

For both uni-directional and bi-directional flow, the user
must provide the minimum straight pipe runs upstream and
downstream from the flowcell, as shown in Figure 11 below.
Any additional length of straight pipe run will help produce
a more symmetrical flow profile, thus further reducing
measurement uncertainty.

Temperature/pressure transmitters

Uni-directional flow r?w?n

5D upstream 3D downstream

Bi-directional flow

5D) 5D)
Note: temperature and pressure transmitters should
Be located elsewhere for bi-directional installations.

Figure 11: Minimum straight pipe runs for Sentinel LCT8 installations

To maintain optimal product performance, the inner

diameter of the upstream sections should be within 0.5%
of the metering section inner diameter at the flange. The
downstream matching is not as critical but should be of
the same schedule and matched as closely as possible.

In addition, gaskets should not protrude past the inner
diameter to disrupt the flow profile.

Temperature and pressure measurements should always
made downstream of the Sentinel LCT8 and be located a
minimum of 3D downstream of the pressure vessel, with
a preferred distance of 5D downstream. For any other
locations for temperature and pressure measurement
consult Panametrics for an application assessment.

In general, the best practice is to calibrate as much of

the measuring section as possible. This would include
upstream and downstream straight pipe runs and the
Sentinel LCT8. While this is not always possible or cost
effective, it will provide the best transferability from
calibration to field usage. This methodology is highly
recommended for custody transfer master meter and duty
systems to maintain the lowest possible system uncertainty.
Each application is different and requires a customized
calibration plan. For calibration recommendations, consult
the factory for an application assessment.



Gas - To avoid measurement errors, suitable measures
should be taken to make sure the line is full and the gas

in the line is kept below 1%. While the system may still be
able to measure with larger amounts, it has the potential
to affect accuracy. When gas is present, keep flow rates as
high as possible to help push the gas through the metering
section.

Particulate - To avoid measurement errors, suitable
measures should be taken to minimize solid particulate
in the line. Particulate should ideally be less than 1% for
accurate measurement.

Water in oil - Water and oil mixtures under 5% should not
affect accuracy as long as they are well mixed. Keep flow
rates high enough to ensure a well-mixed solution. Higher
percentages of water may be present, but this could affect
the accuracy of measurements.

Please consult Panametrics for any applications where
conditions are outside the above recommendations for a
more comprehensive application review.

If pipe insulation is required:

« Install all insulation materials and accessories in
accordance with the manufacturer’s instructions and the
recognized industry practices. Adhere to the local code
where applicable to ensure that the safe and proper
installation will serve its intended purpose.

« Install the insulation material in layers, with smooth and
even surfaces. Allow adequate space (air pockets) around
all extended transducer buffer rods, conduit fittings,
junction boxes, and cables, for proper ventilation. Avoid
using cut pieces or scrap insulation when abutting the
sections being installed. Butt insulation joints firmly to
ensure a complete, tight fit over and around all piping
surfaces.

+ Maintain the integrity of any factory-applied vapor barrier
jacketing on all pipe insulation, if applicable. Seal all joints
and seams, protecting the insulation against puncture,
tears or other damage.



2.5 Making the electrical connections

This section contains instructions for making the necessary
electrical connections to the flow transmitter (see Figure

12 below). The wiring between the transmitter and the
transducers has been installed at the factory, and no further
connections are required on this portion of the wiring.

IMPORTANT

When wires are connected to terminal blocks, use wire ties
routed through the blocks, to secure them.

Attention European customers!

To meet CE Mark requirements, all cables
must be installed as described in Appendix
A. CE Mark compliance and high noise
environments on page IIl.

IMPORTANT

The meter is grounded to the electronics. This
configuration must be considered when applying
cathodic protection to the pipe line. The power ground
applied to the instrument should be at the cathodic
protection voltage level.

2.5.1 Removing the enclosure covers

WARNING!

Always disconnect the line power from

the meter before removing either the front
display cover or the wiring access cover.
This is especially important in a hazardous
environment.

1. Disconnect any previously wired power line from the
flow transmitter.

2. Loosen the set screw on the side cover using a 2.6 mm
hex wrench.

3. Place arod or long screwdriver across the cover in the
slots provided, and rotate the cover counterclockwise
until it comes free from the enclosure.

4. Note the text printed on the terminal board (see Figure 13
on page 31) to assist in wiring the power and option
card connections.

Proceed to the appropriate section of this chapter to make
the desired wiring connections.

Sentinel LCT8

Meter calibration, data collection,
configuration, and security

Figure 12: Sentinel LCT8 flow measurement system connections

2 frequency

2 alarms

1 analog output (4-20 ma)

3 analog inputs (4-20 ma) er

2 analog inputs (4-20 ma) + 1RTD input

RS232/RS485 modbus Flow

Computer
RS232 T t
or Pressure emperature
RS485
Panaview™
instrument interface
software




Figure 13: Typical terminal board (three 4-20mA inputs option)

There are two cable tie-down posts provided in the Sentinel
LCT8 transmitter (see Figure 14 below). These posts enable
the user to insert a cable tie through them, and secure the
wiring coming into or out of the instrument. The posts rotate
on the printed circuit board to provide ease-of-use.

- Power cable tie-down post - use this tie-down post to
secure the power cable.

- Optional I/O cable tie-down post - use this tie-down post
to secure all 1/O cables.

Optional I/O cable Power cable
tie-down post tie-down post

Y

Figure 14: Cable tie-down posts locations

The Sentinel LCT8 may be ordered for operation with a
power input of either 100-240 VAC or 12-32 VDC. The label on
the side of the electronics enclosure lists the required line
voltage and power rating for your unit. Be sure to connect
the Sentinel LCT8 to the specified line voltage only.

NOTE: For compliance with the North American and
European low voltage directive, this unit requires an external
power disconnect device such as a switch or circuit breaker.
The disconnect device must be marked as such, clearly
visible, directly accessible, and located within 1.8 m (6 ft)

of the unit.

NOTE: Use one conduit inlet for the power cable, and use the
two remaining conduit inlets for any I/O cables as needed.
All unused conduit inlets should be sealed with suitable
blank plugs (see Figure 15 below).

Figure 15: Conduit inlet ports

See Figure 16 on page 11 or Figure 17 on page 11 to
locate terminal block TB1 and to connect the line power
as follows:

WARNING!

Improper connection of the line power
leads, or connecting a Sentinel LCT8 to the
incorrect line voltage, may damage the unit.
It may also result in hazardous voltages at
the meter body and associated piping as
well as within the electronics enclosure.

1. Prepare the line power leads by trimming the line and
neutral AC power leads (or the positive and negative DC
power leads) to a length 0.5 in. (1 cm) shorter than the
ground lead. This ensures that the ground lead is the
last to detach if the power cable is forcibly disconnected
from the meter.

2. Route the cable through one of three conduit inlet ports
(see Figure 15 above) and connect the line power leads
to terminal block TBI, using the pin number assignments
shown in Figure 30 on page 17 and Figure 16 on page
11 or Figure 17 on page 1.

Attention European customers!

To meet CE Mark requirements, all cables
must be installed as described in Appendix
A. CE Mark compliance and high noise
environments on page Ill.



Figure 16: Wiring the AC line power

Figure 17: Wiring the DC line power

NOTE: All wires shall have a temperature/type rating 10K
above the maximum service temperature of 85°C, be
stripped back 5/16 in. (8 mm) and torqued to a minimum of
4.4 in-1b (0.5 N-m).

3. Run the power connections to the power terminal block
shown in Figure 16 (AC power) or Figure 17 (DC power)
above. The use of 12-18 AWG (3.3 - 0.82 mm2) wire is
recommended for the power connections.

4. strip 1/4-in. of insulation from the end of each of the three
line power leads.

5. Route the cable through the chosen conduit hole and
connect the line power leads to terminal block TB],
using the pin number assignments shown in Figure 31 on
page 18 and Figure 16 on page 11 or Figure 17 on

page 11

6. Leaving a bit of slack, secure the power line with the
cable clamp.

WARNING!

Make sure both covers, with their o-ring seals,
are installed, and the set screws tightened,
before applying power in a hazardous
environment.

7. After the line power has been connected to the flow
transmitter, replace the side cover, tighten the set screw
using a 2.6 mm hex wrench and proceed to the
next section.

The flow transmitter is equipped with a built-in serial
communications port. This port is user-selectable to be
either an RS$232 or RS485 port. For more information on
serial communications refer to Panametrics document EIA
serial communications (916-054), which is included on the
flow manuals CD included with your order. The use of 12-24
AWG (3.3 - 0.2 mm?) twisted pair wiring is recommended
for single conductors, and a minimum 18 AWG (1.5 mm?) is
recommended for two conductors per terminal.

To wire the serial port, refer to Figure 31 on page 18 and
complete the following steps:

1. Disconnect the main power to the meter and remove the
wiring access cover.

2. Install the required cable gland in the chosen conduit
hole of the electronics enclosure.

3. Feed one end of the cable through the cable gland, wire
it to terminal block TB2, and secure it.

TB2 Network interface
T (RS485-) —e e— TD(-)
RD (+)

R (RS485+) ® ®
I

COM ® —eo SGND (COM)

SEN 898

Figure 18: Serial connections

Attention European customers!

To meet CE Mark requirements, all cables
must be installed as described in Appendix
A. CE Mark compliance and high noise
environments on page T111.

4. If the wiring of the unit has been completed, reinstall the
wiring access cover and tighten the set screw.



The Sentinel LCT8 uses the RS485 interface with modbus
communications protocol for a maximum line distance
of up to 4000 ft (1200 m). Panametrics recommends
using shielded 18-24 AWG (0.82 - 0.2 mm?) cable having
a characteristic impedance of 120 ohms, with 120-ohm
termination at each end of the communications line. This
interface is also user-configurable as an RS232 interface.

Connect the two leads and the shield of the modbus line
to the NET section of terminal block TB2 in the flow meter.
See Figure 13 on page 31, Table 2 on page 105 and

Figure 31 on page 18.

NOTE: The alarm relay can be wired as either normally open
(NO) or normally closed (NC).

An alarm relay should be wired for fail-safe operation. In
fail-safe mode, the alarm relay is constantly energized,
except when it is triggered, or a power failure or other
interruption occurs. See Figure 19 below for the operation
of a normally open alarm relay in fail-safe mode.

Connect the alarm relay in accordance with the wiring
instructions shown on the terminal board label (see Figure
13 on page 31 and Figure 29 on page 16). For a wiring
diagram see Figure 31 on page 18.

Fail-safe
(not triggered)

monitoring
device
Fail-safe
(triggered or power failure)
—— — "
| NO |

monitoring
device

Figure 19: Fail-safe operation

The use of 12-24 AWG (3.3 - 0.2 mm?) is recommended for
single conductor wiring, and 16-24 AWG (1.5 - 0.2 mm?) is
recommended for two conductors per terminal.

1. Disconnect the main power to the flow meter and remove
the wiring access cover.

2. Install a cable gland in the chosen conduit hole of the
electronics enclosure and feed a standard twisted-pair
cable through this conduit hole.

3. Locate the 26-pin terminal block (TB2) in Figure 29 on
page 16 and wire the I/O terminal as indicated on the
label inside the wiring access cover (see Figure 13 on
page 31 and Figure 29 on page 16). For a wiring
diagram, see Figure 31 on page 18.

4. Secure the cable clamp.

Attention European customers!

To meet CE Mark requirements, all cables
must be installed as described in Appendix
A. CE Mark compliance and high noise
environments on page Ill.

5. If wiring of the unit has been completed, reinstall the side
cover on the enclosure and tighten the set screw.

The analog input option provides either three isolated
4-20mA analog inputs (designated as Ainl, Ain2 and
Ain3) or two isolated 4-20mA analog inputs and one RTD
input (designated as Ainl, Ain2 and RTDI). Each of the
4-20mA inputs includes a 24 VDC power supply for loop-
powered transmitters. The inputs may be used to process
temperature, density and pressure signals.

Note: To enter programming data during operation of the
Sentinel LCT8, it will be necessary to know which input is
assigned to which process parameter. This information
should be entered in Appendix C. Modbus register map on
page I17.

The analog inputs, which have an impedance of 118 ohms,
should be connected with standard twisted-pair wiring.
Power to the transmitters may be supplied either by the
internal 24 VDC power supply on the analog input terminal
or by an external power supply. Figure 20 on page 13

shows typical wiring diagrams, with and without an external
power supply, for one of the analog inputs. Figure 21 on page
13 shows 4-wire RTD 100 Q input wiring. Wire the analog
inputs as shown on the label in the enclosure side cover
(see Figure 13 on page 31 and Figure 29 on page 16).
Terminal locations are shown in Figure 22 on page 13
through Figure 25 on page 13.

The use of 12-24 AWG (3.3 - 0.2 mm?) is recommended for
single conductor wiring, and 16-24 AWG (1.5 - 0.2 mm?) is
recommended for two conductors per terminal.



With external power supply

24VDC
power supply

- +

Analog input

Transmitter

Ain RTN
Ain
+24V

With internal power supply

Analog input

- OouT

Sensor

O

Transmitter

Ain RTN
Ain
+24V

I B

—

- OouT

Sensor

O

Figure 20: Analog input wiring diagram

TB2/RTDI

CUR

+S

RTD

RTN

Figure 21: 4-Wire RTD input wiring diagram
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Figure 22: Terminal locations for 3 analog input option
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Figure 23: Terminal locations for analog transmitter use
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Figure 24: Terminal locations for 2 analog input and 1RTD input option
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Figure 25: Terminal locations for 4-wire and 3-wire RTD use



2.5.8 Wiring the frequency/totalizer output 2.5.9 Wiring the 4-20 mA analog output

Figure 26 below shows sample wiring diagrams of the The standard configuration of the flow transmitter includes
frequency/totalizer output circuit for open drain and push- an isolated 4-20 mA analog output. Connections to this
pull configurations. The use of 12-24 AWG (3.3 - 0.2 mm?) output may be made with standard 12-24 AWG (3.3 - 0.2

is recommended for single conductor wiring, and 16-24 mm?2) twisted-pair wire for a single conductor, and 16-24
AWG (1.5 - 0.2 mm?2) is recommended for two conductors AWG (1.5 - 0.2 mm?2) wire for a two-conductor connection,
per terminal. but the current loop impedance for these circuits must not

exceed 1000 ohms. To wire the analog outputs, complete the

Frequency/totalizer output following steps:

(open drain) 1. Disconnect the main power to the flow meter and remove
Sentinel LCT8 Counter the enclosure side cover.
2. Install the required cable clamp in the chosen conduit
Sl Volts + hole on the side of the electronics enclosure.
(Int. Pwr. Sup.)
ouT JUL 3. Locate the 26-pin terminal block (TB2) shown in Figure
— RTN ELOQd 30 on page 28, and wire the I/O terminal as indicated on
l the label inside the wiring access cover (see Figure 13
] Volts - on page 31 and Figure 29 on page 16). For a wiring

(Common) diagram see Figure 27 on page 14 or Figure 28 below.

. 4/20 Aout + Flowmeter

Frequency/totalizer output Monitor terminal

) (push-pull) board
Sentinel LCT8 Counter Load oar
- Aout — connector
+5V
270Q
I
) out IN + -
RTN Common 24 volt DC
power
‘ supply

Figure 26: Totalizer and frequency output wiring Table 2: Wiring the TB2
1/O terminal block

Figure 27: Analog output passive wiring

Table 2: Wiring the TB2 I/O terminal block 4/20 Aout + Flowmeter
Monitor terminal
Load $ board
1/O Pin # Function Aout - connector

Figure 28: Analog output active wiring

F/T1+ Freq 1/totalizer 1OUT
4. Secure the cable clamp.
F/T1- Freq 1/totalizer 1RTN
Attention European customers!
F/T2+ Freq 2/totalizer 2 OUT

To meet CE Mark requirements, all cables
) must be installed as described in Appendix
F/T2~ Freq 2/totalizer 2 RTN A. CE Mark compliance and high noise

environments on page Ill.
NETR (+) MODBUS-RTU R$232 (R)/RS485 (+)

5. If wiring of the unit has been completed, reinstall the
NET T (-) MODBUS-RTU R$232 (T)/RS485 (-) wiring access cover on the enclosure and tighten
the set screw.
NET COM MODBUS—RTU common



2.6 Operation

After the Sentinel LCT8 has been completely installed and
wired, proceed to Chapter 3. Programming on page 2i, to
configure the flow meter.

WARNING!

Make sure both covers, with their o-ring seals,
are installed, and the set screws tightened,
before applying power in a hazardous
environment.

Only properly trained personnel are allowed to operate this
vessel at the following conditions:

The Sentinel LCT8 does not have any specific startup
requirements after it has been properly installed into the

piping system. Power should be supplied in accordance with

local and national electrical codes. The pipeline does not
need to be full of fluid for the system to be powered on.

This pressure vessel is intended to measure fluid flow

under normal operation. There are no moving parts. The
transmitter will make continuous measurements of the flow
along with ancillary inputs of temperature and pressure for
density compensation. The transmitter will output readings
through any of several available output options (4-20maA,
pulse out, modbus, etc.). If any errors occur they will be
reported out as well.

While the Sentinel LCT8 is intended for continuous service
there are occasions where shutdown is required. There
are no special requirements specifically for shutdown. The
system should be de-energized prior to troubleshooting
and any pressure build-up should be relieved.

Refer to Chapter 5. Troubleshooting on page 89, for a

list of error codes and troubleshooting steps. For any other
inquiries or assistance with troubleshooting the Sentinel
LCT8, please consult Panametrics.
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Figure 30: SEN898 electronics enclosure - terminal block layout
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Figure 32: Wiring LCT8 to SEN898 electronics - cross plane (6” - 24” flowcell), local mount (ref. dwg #
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Chapter 3. Programming

3.1 Introduction

The Sentinel LCT8 flow transmitter includes a user program
that provides access to the various programmable features
of the instrument. This chapter describes step-by-step
configuring instructions using the internal keypad shown in
Figure 33 below.

3.1.1 HMI features

Clear totals key »-
- Power indicator
Fault indicator »- € Totalizer lock indicator
LCD display >
User intervene indicator ———3p- €& Keypad lock indicator
Enter ke
Escape key »- < y
<€ Up arrow key
Left arrow key » <« Right arrow key
S | Down arrow key

Figure 33: Sentinel LCT8 HMI

The Sentinel LCT8 HMI includes the seven keys listed in Table 3 below.

Table 3: Keypad symbols and descriptions

CLR TOTALS  Clear totals key To clear or reset accumulated totals
X Escape key To cancel a numeric entry change, or exit a menu or as back key
v Enter key To accept a numeric entry or select a menu option
| Left arrow key To navigate among menu choices or pages or set cursor position
> Right arrow key To navigate among menu choices or pages or set cursor position
A Up arrow key To navigate among menu choices or pages or increment numeric entries
v Down arrow key To navigate among menu choices or pages or decrement numeric entries




The Sentinel LCT8 HMI includes the following indicator lights:

« The power indicator is normally lit when the instrument is
powered on.

« The keypad lock indicator is lit if the internal keypad
lock-out switch has been engaged.

NOTE: When the keypad lock indicator is lit, the keypad is
not functional.

« The totalizer lock indicator is lit if the internal totals
lock-out switch has been engaged.

NOTE: When the total lock indicator is lit, it is not possible
to reset totals with the Clear totals key or through
programming.

« If the fault indicator is lit, an instrument fault has been
detected. This will also cause an error indication to
be displayed in the lower right-hand corner of the
medasurement view screen.

« If the user intervene indicator is lit, an alarm has been
triggered and will be kept latched until cleared by the
user. See Wiring the alarm relay on page 12 and
Inputs/outputs on page 53 for more information.

The security switches on the front display can be locked,
which will lock out the ability to do any programming
changes, even from a PC connected to meter, and the
totalizer only lockout, which will not allow anyone to reset the
totalizer, even from a PC connected to the meter. The front
window cover is screwed into place over the display.

Figure 34: Front cover screwed

The set screw in the cover can be screwed down to tight
up against the enclosure. With the set screw in place, the
lead and wire seal can be threaded through the channel
in such a way that access to loosen the set screw is
completely blocked.

Figure 35: Set screw tied with wire seal

All connections can be made through the back cover while
still protecting the key pad and the programming.

Figure 36: Back cover section

Each of the keys can be selected using a hand-held magnet
called a magnetic stylus, which is included with the meter
(see Figure 37 below). By touching the clear window at a key
location, that key will be selected and will flash a red light to
verify the contact.

NOTE: The red LED does not flash if contact is not made.
Ensure the front cover is fully tightened.

Figure 37: Magnetic stylus



3.2 Navigating through the program options

3.21

Conventions and guidelines

In this manual, menu navigation is illustrated with graphics that represent the Sentinel LCT8 main display. The color of the
boxes and arrows used in these illustrations follow the conventions listed in Table 4 below.

Table 4: Color code descriptions

Color code

—

—_

S

[

|

S

LTS

|

|

Monochrome code

Red box

Red arrow

Red dotted arrow

Green box

Green arrow

Green dotted arrow

Yellow box

Yellow arrow

Yellow dotted arrow

Magenta arrow

Magenta dotted arrow

Blue arrow

Gray arrow

Description

Option is visible only when logged in with at least user 1 access

The navigation is only possible when logged in with at least user 1 access

The navigation is only possible when logged in with at least user 1 access.
The dotted arrow indicates that all intermediate display changes are not explicitly
shown in the diagram.

Option is visible only when logged in with at least user 3 access

The navigation is only possible when logged in with at least user 3 access

The navigation is only possible when logged in with at least user 3 access.
The dotted arrow indicates, that all intermediate display changes are not
explicitly shown in the diagram.

Option is visible only when logged in with at least user admin access

The navigation is only possible when logged in with at least user admin access

The navigation is only possible when logged in with at least user admin access.
The dotted arrow indicates, that all intermediate display changes are not
explicitly shown in the diagram.

The navigation is only possible when logged in with at least display locked access

The navigation is only possible when logged in with at least display locked
access. The dotted arrow indicates, that all intermediate display changes
are not explicitly shown in the diagram.

Login not required for this navigation

Used as pointers to notes and guidelines




3.2.2 Security access level and privileges

To prevent unauthorized tampering with either the display or the user program, the Sentinel LCT8 has multiple security
access codes which grant different access level privileges (see Table 5 below).

Table 5: Security level descriptions

Default passcode Privilege details

Full lock 0000 (fixed) Meter locked, need passcode to unlock for viewing data or configuration.
1 Display locked 2719 (fixed) Viewing data, select parameters to show in the measurement view.
2 User1 0001*
Basic user configuration privileges
3 User 2 0002*
4 User 3 0003*
Basic + power user configuration privileges
5 User 4 0004*
6 User admin 0005* Basic + power + admin user configuration privileges

*Panametrics recommends user admin to set new passcodes for each user access level.

3.3 Measurement view, security and page overview

The initial screen displayed upon meter startup is known Note the following:
as measurement view. The elements of measurement view
are shown in Figure 38 below, with gray arrows pointing to
each element.

+ When logged in to display locked access level, the
user can choose the measurement to be displayed in
measurement view from a list of options.

NOTE: If necessary, refer to Table 4 on page 23 as a

reminder about color code meanings.

« If there are no errors on the channel chosen for
measurement view, the error indicator at the bottom right
of the display is blank.

Name of the displayed
measurement value Current security access
level indicator

Channel indicator
for the displayed
measurement value Software version number

i Measurement value
Unit of the

measurement value

Error indicator
(specific to the channel

in measurement view)

Figure 38: Measurement view




3.3.1 Unlocking the meter

NOTE: The user needs to enter a valid passcode to unlock
the meter.

To unlock the display and/or the user program, refer to
Figure 39 below and complete the following steps:

1. From measurement view, press the [X], v/, and [X] keys
in sequence (login is not required).

2. Use the [4] and [P] keys to highlight the desired digit in
the passcode display. Then, use the [A] and [V¥] keys to
increment or decrement the value for that digit. Repeat
this process until all four digits of a valid passcode have
been entered.

NOTE: The example passcode shown in Figure 39 below is
the factory default user4 passcode. Your actual passcode
may differ.

3. After the passcode has been entered, either press the
[%] key to cancel the unlock sequence and return to the
locked measurement view or press the [v'] key to login
an the unlocked measurement view.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

After unlocking the meter with the required level of security,
the meter will remain active at this security level until the
security level is changed or the meter keypad inactivity time
limit (as set by a user admin) is exceeded.

Press x v/ x in
sequence

Press x key to cancel

NOTE: The passcode in the picture
indicates the default passcode for user
4 level. The actual passcodes may vary.

NOTE: The arrows in this figure are blue
and indicate login is not required to
follow these steps.

Figure 39: Steps to unlock the meter

Use < or > arrow keys to
position the cursor to
the digit.

Use A or ¥ arrow keys to
increment or decrement
the digits.

Press v key to login

Icon on

the upper
right corner
indicates
successful
login to user
4 level.




3.3.2 Primary pages

The meter menu has nine primary pages. It is important

to know how to navigate to these pages, as they provide
access to the various features, options and configurations
of the meter. A typical measurement view (unlocked at the
admin level) and examples of the nine primary pages are
shown in Figure 40 below.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. From measurement view, press the [X] key to go to
page 2 (at least user] access level is required).

2. To navigate between pages, use the [€] and [P] keys.

3. From any page, press the [¥] key to return to
measurement view.

NOTE: The example pages shown above are for admin level
access. The options may vary for user access levels, and
some pages will be entirely blank for userl and user2
access levels.

General instructions

From measurement view press x key
to go to page 2.

- To navigate between pages, use <
or » keys.

+ From any page, back to

measurement view press x key
Press x key

Page 1: Manufacturing tests

«to
page 3

Page 4: Configuration
(generic)

Page 5:10

«to
page 6

Page 7: Calibration (loop)

Page 2: Device info

Page 8: User configurations.

NOTE: The options shown in the
pages are based on user admin
access. User 1 and user 2 or user 3
and user 4 options vary. Some pages
will appear blank to user 1 and user 2.

The [ ] highlights the current page,

» to
page 4
Page 3: Program

» to
page 7
Page 6: Display

Page 9: Factory

NOTE: The arrows in this figure are red and indicate at least user 1 access level is required to follow these steps.

Figure 40: Primary pages




3.3.3 Changing the access level

The user can change the access level in two ways:
« From measurement view

« From user configurations

3.3.3.1 Changing the access level from
measurement view

To change the access level from measurement view, refer to
Figure 41 below and complete the following steps:

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. From measurement view, use the [4] and [P] keys to
highlight the security level icon (at least display locked
access level is required to make these changes).

2. Press the [v] key to access the security options list.

3. Usethe [A] and [V¥] keys to highlight the desired security
level option.

4. Press the [v] key twice confirm your selection.

NOTE: The example screens shown above are for admin level
access. The options vary for other access levels.

Use A or ¥ arrow to highlight the
“security level” option you want to
select and press v twice to confirm
selection.

NOTE: The options shown are
based on user admin access. >
Other access level options vary.

NOTE: The arrows in this figure are magenta and indicate at least “display locked” access level is required to follow

these steps.

Figure 41: Setting the security level from measurement view




3.3.3.2 Changing the access level from user configurations

To change the access level from user configurations, refer to Figure 42 below and complete the following steps:

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to 3. Usethe [A] and [¥] keys to highlight the desired security
page 8: user configurations. level option.
2. Usethe [A] and [¥] keys to highlight the set security 4. Press the [v/] key twice confirm your selection.

option. Then, press the [y/] key to access the security

. . . . NOTE: The example screens shown above are for admin level
options list (at least userl access level is required).

access. The options vary for other access levels.

Use A or ¥ arrow to highlight the
“security level” option you want to select
and press v’ twice to confirm selection.

NOTE: The options shown are based on
user admin access. Other access level
options vary.

NOTE: The arrows in this figure are red and indicate at least user 1 access level is required to follow these steps.

Figure 42: Setting the security level from user configurations




3.4 Programming menu options

3.4.1 Channel programming

The channel program allows the entry of configuration data 1.

and settings adjustments for each physical channel.

3.411 Activating a channel/path/CHX (status) 2.

A channel/path should be activated when the unit is
received, however, verify that the chonnel/pqth is active

before trying to acquire data. To activate a channel/path, 3.

refer to Figure 43 below and complete the following steps:

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

Refer to Primary pages on page 26 and navigate
to page 3: program.

Use the [A] and [¥] keys to highlight the desired
channel. Press the [v] key twice to confirm
your choice.

Use the [A] and [¥] keys to highlight the channel
status option. Then, press the [v/] key to confirm
your selection or press the [¥] key to return to the
previous screen.

Use the [A] and [¥] keys to highlight either the

on or off option. Then, press the [y/] key twice to
confirm your selection or press the [¥] key to
keep the original setting. You will then return to the
previous screen.

NOTE: To select channel 2 to
channel 8, highlight the option

=P Red
and press v key twice to
confirm the selection. Once you > Green
confirm your selection you will 3 oGreen

At least user 1level access required to follow the step.
At least user 3 level access required to follow the step.

Option only visible to user 3 or above.

see the next screen.

The ¥ arrow on the screen
usually indicates there are
more options below and the
V¥ arrow can be used to scroll
to those options

Figure 43: Activating a channel/path

v

\/or)(

Use A or ¥ arrow to highlight the
“channel status” option you want
to select and press v twice to
confirm selection.




3.4.1.2 Entering the signal parameters

Use the signal submenu, to set the Sentinel LCT8 transducer Press the [v/] key twice to confirm your choice.

signal parameters. 3. Use the [A] and [¥] keys to highlight the signal option.

Then, press the [v/] key to confirm your selection or press
IMPORTANT :
the [¥] key to return to the previous screen.

The factory default signal parameters are suitable for 4. Use the [A] and [¥] keys to highlight the zero cutoff or
most applications. Consult the factory before changing the active tw peak pcnt option. Then, press the [y/] key to
any of these settings. confirm your selection or press the [¥] key to return to

the previous screen.

To configure the signal parameters, refer to Figure 44 below
and complete the following steps: NOTE: The zero cutoff parameter causes fluid velocities less

than the setpoint to be reported as zero.
NOTE: If necessary, refer to Table 4 on page 23 as a

reminder about color code meanings. 5. Enter the desired value for the signal parameter chosen
in the previous step. Press the [v] key to confirm the
1. Refer to Primary pages on page 26 and navigate to new value or press the [X] key to keep the original value.
Page 3: program. You will then return to the previous screen.

2. Usethe [A] and [V¥] keys to highlight the desired channel.

NOTE: To select channel Legend

2 to channel 8, highlight =) Red At least user 1level access required to follow the step.
the option and press
v’ key twice to confirm
the selection. Once you [ creen Option only visible to user 3 or above.
confirm your selection
you will see the next

=P Green  Atleastuser 3 level access required to follow the step.

screen.
\/ Use A or ¥ arrow to
highlight the “signal..”
if not already highlighted.
X
The ¥ arrow on the \/ x

screen usually indicates

there are more options

below and the ¥ arrow v
can be used to scroll to

those options.

Xory”

X orv”

Figure 44: Entering the signal parameters




3.4.1.3 Entering the error limits

The error limits option enables setting limits for the acoustic signals. If a signal falls outside these programmed limits, an error
code is displayed. To set the error limits, refer to Figure 45 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Red At least user 1level access required to follow the step.

NOTE: To select channel 2 to = Green Atleast user 3 level access required to follow the step.
channel 8, highlight the option
and press v key twice to

confirm the selection. Once you
confirm your selection you will [ ocreen Option only visible to user 3 or above.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

see the next screen.

Use A or ¥ arrow to highlight the “error
limits..” if not already highlighted.

The ¥ arrow on the screen
usually indicates there are
more options below and
the ¥ arrow can be used to
scroll to those options.

Figure 45: Entering the error limits
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Refer to Primary pages on page 26 and navigate to
Page 3: program.

Use the [A] and [¥] keys to highlight the desired channel.

Press the [y/] key twice to confirm your choice.

Use the [A] and [¥] keys to highlight the error limits
option. Then, press the [y/] key to confirm your selection
or press the [¥] key to return to the previous screen.

Use the [A] and [¥] keys to highlight the desired
signal parameter. Then, press the [v/] key to confirm
your selection or press the [¥] key to return to the
previous screen.

Enter the desired error limit for the chosen signal
parameter. Press the [y/] key to confirm the new value
or press the [X] key to keep the original value. In either
case, you will then return to the previous screen.

Repeat steps 4 and 5 as necessary, to program
additional signal parameter error limits.

Note the following information about the Sentinel LCT8
error limits:

+ The signal min limit is the minimum acceptable value
for the transducer signal received by the Sentinel LCT8.
If the signal falls below the programmed limit, the
El: LOW SIGNAL error is displayed.

» The measured velocity value is expected to be
within the min velocity and max velocity limits. If the
measured velocity is outside the programmed range,
a W3: VELOCITY RANGE warning is displayed.

+ The amplitude of the received signal is expected to
be within the amplitude min and amplitude max.
programmed limits. If the signal falls outside these limits,
the E5: AMPLITUDE error is displayed.

« If the fluid soundspeed exceeds that entered in the
normal mode of fluid submenu by more than the
percentage programmed in the NormalMde SoS
error limit, the E2: SOUNDSPEED error is displayed.

« If the velocity changes by more than the programmed
acceleration error limit from one measurement to the
next, the E6: ACCELERATION error is displayed.

« If the SNR is below the programmed SNR error limit, the
W24:SNR warning is displayed.

NOTE: Refer to “Table 14” for more details about errors and
warnings.



3.4.2 Composite programming

The composite program allows entry of configuration data that applies to the composite calculations. The composite
configurations are appropriately set for the intended application during commissioning. However, these settings should be
verified before data is acquired or whenever the meter reports an error.

NOTE: Composite programming is accomplished via the program primary page (see Figure 40 on page 26).

=P Red At least user 1level access required to follow the step.
) Green At least user 3 level access required to follow the step.

NOTE: To select composite, S Dotted  Not all transitional screens are shown (at least user 3 level

highlight the option and green access required).

press v' key twice to [ ocreen  Option only visible to user 3 or above.
confirm the selection. Once

you confirm your selection

you will see the next

screen.

Use A or ¥ arrow to highlight
the “tracking” option you want
to select and press v’ twice to
confirm selection.

NOTE: Consult Panametrics factory before Use ¥ arrow to highlight

choosing normail fluid typel option or the “soundspeed max”

preprogrammed (tracking ) options option and press v and
then adjust the value, if
not already highlighted.

Figure 46: Fluid type/tracking configuration




It is critical to select the appropriate fluid type/tracking
option for the application. Tracking refers to tracking
windows, which is used to detect the receive signal when
you are unsure of the fluid sound speed, or when the fluid
sound speed changes drastically under process conditions.
To program the fluid type/tracking options, refer to Figure 46
on page 33 and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to
page 3: program.

2. Usethe [A] and [¥] keys to highlight composite in the
list of channels, and press the v key twice to confirm
your choice.

3. Usethe [A] and [¥] keys to highlight the fluid option.
Then, press the [y/] key to confirm your selection or press
the [X] key to return to the previous screen.

4. Atthe next screen, fluid type is the only option and
is already highlighted. Press the [v/] key to confirm
this selection or press the [¥] key to return to the
previous screen.
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IMPORTANT

Consult the factory before choosing either the normail fluid
type or preprogrammed tracking options.

5. Use the [A] and [¥] keys to highlight tracking. Then, press

the [v/] key twice to confirm your selection or press the
[%] key to return to the previous screen.

6. Use the [A] and [¥] keys to highlight either

preprogrammed or other, then, press the [v] key twice
to confirm your selection or press the [¥] key to return to
the previous screen.

a. If preprogrammed was selected, use the [A] and [V]
keys to highlight the desired option. Press the [v/] key
twice to confirm your selection or press the [X] key to
cancel. You will return to the previous screen.

b. If other was selected, use the [A] and [¥] keys to
highlight the Soundspeed min option. Press the [v/]
key to confirm your selection. Enter the desired value
and press the [v'] key to confirm your entry or press
the [¥] key to cancel the change. When, you return to
the previous screen, repeat the process to enter the
Soundspeed max value.



3.4.2.2 Signal parameter configuration

3. Atthe next screen, use the [A] and [¥] keys to highlight

CAUTION! ) . ;

the signal option. Then, press the [y/] key to confirm
The SIGNAL default settings are suitable for your selection or press the [¥] key to return to the
most applications. Consult the Panametrics previous screen.

factory before changing these settings. o
4. Atthe next screen, use the [A] and [V¥] keys to highlight

the error allowed option. Then, press the [v'] key to
confirm your selection or press the [¥] key to return
to the previous screen.

Use the signal submenu to set the parameters that apply
compensations and handle noisy signals. To adjust the error

Allowed options, refer to Figure 47 below and complete the
following steps: 5. At the next screen, enter the desired value and press

the [v'] key to confirm your entry or press the [X] key

NOTE: If , refer to Table 4 23
necessary, refer to Table 4 on page 23 as a to caneel the change.

reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to
page 3: program.

2. Usethe [A] and [¥] keys to highlight composite in the
list of channels, and press the [v/] key twice to confirm
your choice.

NOTE: To select composite, highlight the NOTE: Consult Panametrics factory before changing defaults
option and press v key twice to confirm

the selection. Once you confirm your

selection you will see the next screen.

=P Red At least user 1level access required to follow the step.
=P  Green At least user 3 level access required to follow the step.

Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Figure 47: Setting the error allowed




Turning dimensional compensation on enables the meter to
perform calculations that correct for geometric changes in
the flowcell caused be temperature variations. This may be
helpful in applications where the temperature in or around
the flowcell is known to vary significantly. To select the
dimensional compensation status, refer to Figure 48 below
and complete the following steps:

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to
page 3: program.

2. Usethe [A] and [¥] keys to highlight composite
in the list of channels, and press the [y/] key twice
to confirm your choice.

3. Atthe next screen, use the [A] and [¥] keys to

highlight the signal option. Then, press the [v/] key
to confirm your selection or press the [¥X] key
to return to the previous screen.

. Atthe next screen, use the [A] and [¥] keys to

highlight the compensation status option. Then,
press the [v/] key to confirm your selection or press
the [X] key to return to the previous screen.

. Atthe next screen, use the [A] and [¥] keys to

highlight on or off and press the [v] key twice to
confirm your status selection or press the [¥] key
to cancel the change.

NOTE: To select composite, highlight the option and press
v’ key twice to confirm the selection. Once you confirm
your selection you will see the next screen.

NOTE: Consult Panametrics factory
before changing defaults

=P Red At least user 1level access required to follow the step.
=P  Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Figure 48: Setting the dimensional compensation status




3.4.3 setting up the input data feeds

Use the inputs submenu to select where the temperature, pressure and density inputs are used. To set up the desired inputs,
refer to Figure 49 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Red At least user 1level access required to follow the step.
=P Green At least user 3 level access required to follow the step.

: Green Option only visible to user 3 or above.

Use A or ¥ arrow to highlight Use ¥ arrow to highlight the
the “inputs..” if not already other “Pressure” or “density”
highlighted. options. Menu structure is

identical to temperature input.

NOTE: To select composite, highlight the Use A or ¥ arrow to highlight
option and press v key twice to confirm the "temperature input” option
the selection. Once you confirm your you want to select and press v/
selection you will see the next screen. twice to confirm selection.

Figure 49: Temperature, pressure and density data feeds




Refer to Primary pages on page 26 and navigate to
page 3: program.

Use the [A] and [¥] keys to highlight composite in the list
of channels, and press the [v] key twice to confirm your
choice.

At the next screen, use the [A] and [V¥] keys to highlight
the inputs option. Then, press the [v] key to confirm your
selection or press the [¥] key to return to the previous
screen.

At the next screen, use the [A] and [V¥] keys to highlight
the desired data feed parameter. Then, press the [v/] key
to confirm your selection or press the [¥] key to return to
the previous screen.

NOTE: The following steps are the same for all three data
feed parameters.

NOTE: API is optional and this section is applicable only
if the APl option was ordered.

Use the API setup submenu by completing the following
steps:

1.
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Refer to Primary pages on page 26 and navigate to
page 3: program.

Use the [A] and [¥] keys to highlight composite in the
list of channels, and press the [v/] key twice to confirm
your choice.

Proceed to the following subsections to complete
the setup.

5.

At the next screen, use the [A] and [¥] keys to highlight
the desired option and press the [y/] key twice to confirm
your selection or press the [¥] key to return to the
previous screen.

a. If you selected fixed, enter the appropriate value and
press the [v'] key to confirm the new value or press
the [X] key to cancel the change.

b. If you selected modbus, select the desired input
option and press the [v] key twice to confirm your
selection or press the [¥] key to cancel the change.

c. If you selected active, select the desired input option
and press the [v'] key twice to confirm your selection
or press the [ ¥ ]key to cancel the change.

To select the appropriate API table type, refer to Figure 50 on
page 39 and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1.

At the next screen, use the [A] and [¥] keys to highlight
the API setup option. Then, press the [y/] key to confirm
your selection or press the [¥] key to return to the
previous screen.

At the next screen, use the [A] and [¥] keys to highlight
the API table type option. Then, press the [v] key to
confirm your selection or press the [¥] key to return to
the previous screen.

At the next screen, use the [A] and [¥] keys to highlight
the table type appropriate for your application. Then,
press the [y/] key twice to confirm your selection or press
the [X] key to return to the previous screen.

At the next screen, with thermal expansion coefficient
(TEC) highlighted, press the [v] key to confirm the
selection or press the [¥X] key to return to the previous
screen.

. Enter the appropriate value and press the [yv] key to

confirm the new value or press the [¥] key to cancel the
change.




) Use A or ¥ arrow to highlight
NOTE: To select composite, “AP| setup..” if not already

highlight the option and highlighted.
press v key twice to confirm

selection. Once you confirm

your selection you will see the

next screen.

Use A or ¥ arrow to highlight the
“API table type” option you want
to select and press v' twice to
confirm selection.

=P Red At least user 1 level access required to follow the step.
=P Green At least user 3 level access required to follow the step.

: Green Option only visible to user 3 or above.

Figure 50: API table type selection




3.4.4.2 Setting the API condition - base condition
To set the API Base condition, refer to Figure 51 below and
complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. Atthe next screen, use the [A] and [¥] keys to highlight
the API setup option. Then, press the [y/] key to confirm

confirm your selection or press the [¥] key to return to
the previous screen.

. At the next screen, use the [A] and [V¥] keys to highlight

the desired base condition option. Then, press the [y/]
key twice to confirm your selection or press the [¥] key
to return to the previous screen.

your selection or press the [¥] key to return to the
previous screen.

If user defined was selected as the base condition, complete
the following additional steps:

2. Atthe next screen, use the [A] and [¥] keys to highlight 5. Atthe next screen, with user def base temp highlighted,

the API conditions option. Then, press the [v] key to
confirm your selection or press the [¥] key to return to
the previous screen.

3. Atthe next screen, use the [A] and [V¥] keys to highlight
the base condition option. Then, press the [v] key to

press the [y/] key to confirm the selection or press the
[%] key to return to the previous screen.

. Enter the appropriate value and press the [v] key to

confirm the new value or press the [¥] key to cancel
the change.

NOTE: To select composite,
highlight the option and press v/
key twice to confirm the selection.
Once you confirm your selection
you will see the next screen.

Use A or ¥ arrow to highlight
the “API setup..” if not already
highlighted..

Use A or V¥ arrow to highlight the
“API conditions..” if not already
highlighted..

=P Red At least user 1level access required to follow the step.
=P  Green At least user 3 level access required to follow the step.

e Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Use A or ¥ arrow to highlight the
“API base condition” option you
want to select and press v twice
to confirm selection.

Figure 51: API conditions - base condition




Setting the API condition - flow measurement at

To set the APl base condition, refer to Figure 52 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Red At least user 1 level access required to follow the step.
=P Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

NOTE: To select composite, highlight the Use A or ¥ arrow to highlight Use A or ¥ arrow to highlight
option and press v~ key twice to confirm the “API setup..” if not already the “API conditions...” if not
the selection. Once you confirm your highlighted.. already highlighted..

selection you will see the next screen.

Use A or ¥ arrow to highlight
the “flow measure at..” if not
already highlighted..

Use A or ¥ arrow to highlight
the “pres(alt)” and press v to
update value.

Use ¥ arrow to highlight the Use ¥ arrow to highlight
“pres(obs)” or “dens(obs)” and press v twice to
and press v to update value. confirm selection.

Figure 52: APl conditions - flow measurement at
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At the next screen, use the [A] and [V¥] keys to highlight
the API setup option. Then, press the [y/] key to confirm
your selection or press the [¥] key to return to the
previous screen.

At the next screen, use the [A] and [V¥] keys to highlight
the API conditions option. Then, press the [y/] key to
confirm your selection or press the [¥] key to return to
the previous screen.

At the next screen, use the [A] and [V¥] keys to highlight
the flow measure at option. Then, press the [v'] key to
confirm your selection or press the [¥] key to return to
the previous screen.

To set the observed conditions:

a. Use the [A] and [¥] keys to highlight the observed
option. Then, press the [y/] key twice to confirm your

selection or press the [¥] key to return to the previous

screen.

b. Use the [A] and [¥] keys to highlight one of the

available variables. Then, press the [v] key to confirm

your selection or press the [¥] key to return to the
previous screen.

c. Enter the appropriate value for your application and
press the [y/] key to confirm the new value or press
the [X] key to cancel the change.

d. Repeat the previous two steps until all of the desired
variables have been set for your application

5. To set the alternate conditions:

a.

Use the [A] and [ V] keys to highlight the alternate
option. Then, press the [v/] key twice to confirm your
selection or press the [¥] key to return to the previous
screen.

Use the [A] and [¥] keys to highlight one of the
available variables. Then, press the v key to confirm
your selection or press the [¥] key to return to the
previous screen.

Enter the appropriate value for your application and
press the [v/] key to confirm the new value or press
the [X] key to cancel the change.

. Repeat the previous two steps until all of the desired

variables have been set for your application



3.5 Generic meter configuration

This section describes the procedures for configuring 3.6.1 Selecting the preferred unit type

the following: To select the desired units, refer to Figure 53 below and

+ Units (see below) complete the following steps:
- Communication (see Setting up communication NOTE: If necessary, refer to Table 4 on page 23 as a
on page 44) reminder about color code meanings.

« Reset totals (see Setting reset totals on page 50) 1. Refer to Primary pages on page 26 and navigate to

- Totalize on error (see Setting up totalizer error handling page 4: configuration (generic).

on page 51) 2. Usethe [A] and [¥] keys to highlight units and press the

- Date/time (see Setting the date and time on page 52) [v/] key to confirm your choice.

3. Atthe next screen, use the [A] and [¥] keys to highlight
either the metric or English option. Then, press the [v/]
key twice to confirm your selection or press the [X] key
to cancel and return to the previous screen.

m—  Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Red Option only visible to user 1 or above.

: Green Option only visible to user 3 or above.

Use A or ¥ arrow to highlight the
preferred “units” option and press
v twice to confirm selection.

Figure 53: Unit type selection




3.6.2 Setting up communication

This section described how to configure Panalink and modbus communication.

3.5.2.1 Setting up Panalink communications

To set up Panalink communication, refer to Figure 54 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

> At least user 3 level access
Green required to follow the step.
Not all transitional screens are
Dotted
g reen  Shown (at least user 3 level
9 access required).
: Red Option only visible to user 1 or
above.
: Green Option only visible to user 3
or above.
Use A or ¥ arrow to highlight the Use ¥ arrow to highlight “stop bits”
preferred option and press v or “data bits” options and press v’ to
twice to confirm selection. make further selection. (Navigation

pattern similar to parity options.)

Figure 54: Communication - Panalink setup




1.

Refer to Primary pages on page 26 and navigate to
page 4: configuration (generic).

Use the [A] and [¥] keys to highlight communication and
press the [y/] key to confirm your choice.

. Atthe next screen, use the [A] and [¥] keys to highlight

the Panalink option. Then, press the [y/] key to confirm
your selection or press the [¥] key to cancel and return
to the previous screen.

Set the various parameters as follows:
a. Use the [A] and [¥] keys to highlight the node ID

option and press the [v'] key to confirm your selection.

Then, enter the desired value and press the [y/] key to
confirm the new value or press the [¥] key to cancel
the change and return to the previous screen.

b. Use the [A] and [¥] keys to highlight the interface

option and press the [v] key to confirm your selection.

Then, select the desired option from the list and press
the [v'] key twice to confirm the selection or press
the [X] key to cancel the change and return to the
previous screen.

c. Usethe [A] and [V¥] keys to highlight the baud rate

option and press the [yv] key to confirm your selection.

Then, select the desired option from the list and press
the [v'] key twice to confirm the selection or press
the [X] key to cancel the change and return to the
previous screen.

d. Usethe [A] and [¥] keys to highlight the parity option

and press the [v'] key to confirm your selection. Then,
select the desired option from the list and press the
[v] key twice to confirm the selection or press the [¥X]
key to cancel the change and return to the previous
screen.

. Use the [A] and [¥] keys to highlight the stop bits

option and press the [v] key to confirm your selection.
Then, select the desired option from the list and press
the [v'] key twice to confirm the selection or press

the [X] key to cancel the change and return to the
previous screen.

Use the [A] and [¥] keys to highlight the data bits
option and press the [v] key to confirm your selection.
Then, select the desired option from the list and press
the [v'] key twice to confirm the selection or press

the X] key to cancel the change and return to the
previous screen.
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3.6.2.2 Setting up modbus communications - additional option

NOTE: Modbus is optional and this section is applicable only selectable parity and number of stop bits (default = 9600

if the modbus option was ordered. bps, even parity and 1 stop bit).

The Sentinel LCT8 supports digital communications using To set up modbus communication settings, refer to Figure
the MODBUS/RTU protocol, with 2-wire RS-485 or 3-wire 55 below and complete the steps on the next page.
RS-232C as the physical layer interfaces. Baud rate can be NOTE: If necessary, refer to Table 4 on page 23 as a
specified from 4800 to 19200 bits per second (bps), with reminder about color code meanings.

)  Green At least user 3 level access required to follow the step.
=P Red At least user 1 access required to follow the step.
: Red Option only visible to user 1 or above.

Green Option only visible to user 3 or above.

Use ¥ arrow to highlight
“modbus” if not already
highlighted.

Use A or ¥ arrow
to highlight the
preferred”option
and press v
twice to confirm
selection.

Userl and user2
access have
only “stop bits”
option visible.
So,the Aor V¥
arrow steps are
not applicable to
these users.

Figure 55: Communication - modbus setup




1.

Refer to Primary pages on page 26 and navigate to
page 4: configuration (generic).

Use the [A] and [¥] keys to highlight communication and
press the [v'] key to confirm your choice.

. Atthe next screen, use the [A] and [¥] keys to highlight
the modbus option. Then, press the [y/] key to confirm
your selection or press the [¥] key to cancel and return
to the previous screen.

4. Set the various parameters as follows:

a. Use the [A] and [¥] keys to highlight the address
option and press the [v'] key to confirm your selection.

Then, enter the desired value and press the [y/] key to
confirm the new value or press the [¥] key to cancel
the change and return to the previous screen.

. Use the [A] and [¥] keys to highlight the interface
option and press the [v] key to confirm your selection.

Then, select the desired option from the list and press
the [v'] key twice to confirm the selection or press
the [X] key to cancel the change and return to the
previous screen.

. Use the [A] and [¥] keys to highlight the word order
option and press the [yv'] key to confirm your selection.

Then, select the desired option from the list and press
the [v/] key twice to confirm the selection or press
the [X] key to cancel the change and return to the
previous screen.

d. Usethe [A] and [¥] keys to highlight the baud rate

option and press the [v] key to confirm your selection.
Then, select the desired option from the list and press
the [v] key twice to confirm the selection or press

the [X] key to cancel the change and return to the
previous screen.

. Use the [A] and [¥] keys to highlight the parity option

and press the [v'] key to confirm your selection. Then,
select the desired option from the list and press the
[v] key twice to confirm the selection or press the [¥X]
key to cancel the change and return to the previous
screen.

Use the [A] and [¥] keys to highlight the stop bits
option and press the [v] key to confirm your selection.
Then, select the desired option from the list and press
the [v] key twice to confirm the selection or press

the [X] key to cancel the change and return to the
previous screen.

NOTE: Additional options after stop bits are not visible at the
user-1and user-2 access levels.



To select the units for the volumetric and totalizer output registers, refer to Figure 56 below and complete the steps on the
next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Green At least user 3 level access required to follow the step.
=P Red At least user 1 access required to follow the step.
: Red Option only visible to user 1 or above.

Green Option only visible to user 3 or above.

Use ¥ arrow to highlight
“modbus” if not already highlighted.

Use V¥ arrow to
highlight the
preferred”option
and press v
twice to confirm
selection.

Figure 56: Units selection for volumetric and totalizer output registers




1. Refer to Primary pages on page 26 and navigate to c. Usethe [A] and [¥] keys to highlight the std
page 4: configuration (generic). volumetric option and press the [v] key to confirm
your selection. Then, select the desired option from
the list and press the [v/] key twice to confirm the
selection or press the [ X] key to cancel the change
3. Atthe next screen, use the [A] and [¥] keys to highlight and return to the previous screen.
the modbus option. Then, press thely] key to confirm
your selection or press the [¥] key to cancel and return
to the previous screen.

2. Usethe [A] and [V¥] keys to highlight communication and
press the [y/] key to confirm your choice.

d. Usethe [A] and [¥] keys to highlight the StdTotal units
option and press the [v] key to confirm your selection.
Then, select the desired option from the list and press

4. Set the various parameters as follows: the [v'] key twice to confirm the selection or press

the [X] key to cancel the change and return to the

a. Use the [A] and [¥] keys to highlight the volumetric :
previous screen.

option and press the [v'] key to confirm your selection.
Then, select the desired option from the list and press

the [v/] key twice to confirm the selection or press
the [X] key to cancel the change and return to the

previous screen Modbus communications are now set up and ready to

use. See Appendix C. Modbus register map on page 117.
b. Use the [A] and [V¥] keys to highlight the total units

option and press the [v] key to confirm your selection.

Then, select the desired option from the list and press

the [v/] key twice to confirm the selection or press

the [X] key to cancel the change and return to the

previous screen.
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3.6.3 Setting reset totals

IMPORTANT L

If the totalizer lock is enabled, the previous totals will not
be cleared by this process.

To reset the totals, refer to Figure 57 below and proceed as
follows:

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

Refer to Primary pages on page 26 and navigate to
Page 4: configuration (generic).

Use the [A] and [¥] keys to highlight reset totals and
press the [v/] key twice to confirm your choice.

3. Atthe next screen, use the [A] and [¥] keys to highlight

either the reset both or reset fwd totals or reset rev totals
option. Then, press the [y/] key to confirm your selection
or press the [¥] key to cancel and return to the previous
screen.

=P Green  Atleastuser 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Red Option only visible to user 1 or above.

: Green Option only visible to user 3 or above.

Figure 57: Resetting the fwd and/or rev totals




3.6.4 Setting up totalizer error handling

To select the totalize on errors options, refer to Figure 58 4. Usethe [A] and [¥] keys to select either the yes or no
below and proceed as follows: option and press the [v] key twice to confirm your
selection or press the [¥] key to cancel and return to the

NOTE: If necessary, refer to Table 4 on page 23 as a -
previous screen.

reminder about color code meanings.
5. Repeat the previous step as many times as necessary to

1. Refer to Primary pages on page 26 and navigate to configure additional channels.

Page 4: configuration (generic).

2. Usethe [A] and [¥] keys to highlight totalize on errors
and press the [y/] key to confirm your choice.

3. Usethe [A] and [¥] keys to highlight the desired channel
(channels 1to 8, or composite). Then, press the [v'] key
twice to confirm your selection or press the [¥] key to
cancel and return to the previous screen.

=P  Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Red Option only visible to user 1 or above. Use AorV Orrow to hlghllght the
preferred option and press v/
[ ocreen Option only visible to user 3 or above. twice to confirm selection.

Figure 58: Selecting the totalize on errors options




3.6.5 Setting the date and time

To set the date/time, refer to Figure 59 below and proceed
as follows:

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to
page 4: configuration (generic).

2. Usethe [A] and [¥] keys to highlight date/time and press
the [y/] key to confirm your choice.

3. When the screen with the current date/time opens, press
the [v] key to edit the setting or press the [X] key to
cancel and return to the previous screen.

. If you chose to edit the setting, use the [4] and [»] keys

to highlight the desired character. Then, use the [A] and
[v] keys to increment or decrement the value for that
character. Repeat this process until all characters of the
date/time have been set as desired. Then, press the [v/]
key to confirm the new setting or press the [¥] key to
cancel and return to the previous screen.

=P Red At least user 1level access required to follow the step.
: Red Option only visible to user 1 or above.

: Green Option only visible to user 3 or above.

Use < or b arrow keys to position

the cursor.

Use A or ¥ arrow keys to
increment or decrement the digits
to set the desired “date and time.”

Figure 59: Setting the date and time




3.6 Inputs/outputs

Configure the analog and digital inputs/outputs via primary
page 5: 10. See the following sections for details:

Table 6: Analog output error level options

+ Setting up an analog output 1 on page 53 Option Output response

- Setting up a frequency/totalizer output on page 55
- Setting up an alarm output on page 60 Hold value Holds the last “good” reading
- Setting up an analog input (optional) on page 63

Force HI (20 mA)  Forces the output to 20 mA on error
« Setting up an RTD input (optional) on page 65

) Force LO (4 mA) Forces the output to 4 mA on error
3.6.1 Setting up an analog output
To configure an analog output, refer to Figure 60 on page Force HH Forces the output to 21 mA on error
54 and complete the steps on the next page.
NOTE: If necessary, refer to Table 4 on page 23 as a Force LL Forces the output to 3.8 mA on error

reminder about color code meanings.
Forces the output to a user-defined

Force value
value (between 4 and 20 mA) on error

1. Refer to Primary pages on page 26 and navigate to
page 5: 10.
2. Usethe [A] and [V¥] keys to highlight analog outputs and

press the [y] key to confirm your choice.

3. Usethe [A] and [V¥] keys to highlight analog output. Then,
press the [y/] key to confirm your selection or press the
[¥] key to cancel and return to the previous screen.

4. Usethe [A] and [V¥] keys to highlight one of the options,
then, press the [y/] key to confirm your selection.
Configure each of the following options:

a. Loop status - select from list and press the [y/] twice
key to confirm

b. Channel - select from list and press the [v] key twice
to confirm

c. Publisher - select from list and press the [y/] key twice
to confirm

d. Unit - select from list and press the [y/] key twice to
confirm (available choices depend on unit type and
publisher settings)

e. Base - enter value and press the [y/] key to confirm
f. Span - enter value and press the [v/] key to confirm

g. Errorlevel - select from list and press the [y/] key
twice to confirm (see Table 6 below)

h. Mode - select from list and press the [y/] key twice to
confirm (passive = external power, active = internal
LCT8 power)
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=) Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Use A or ¥ arrow to
highlight the preferred
option and press v twice
to confirm selection.

Displayed units
depend on the
“unit type” and
“publisher”
selections

Follow similar
steps to also set
the “span”

“Force value
option has
additional screens
that allows setting
the preferred mA
value

“Passive” requires
an external

power supply,
while “active” is
internally powered
by the electronics.

Figure 60: Setting Up an analog output




3.6.2 Setting up a frequency/totalizer output

To configure a frequency/totalizer output, refer to Figure 61 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

Figure 61: Setting Up a frequency/totalizer output

=P Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

If you select linked, both outputs will be
set up the same, just 90° out of phase.

If you select independent, you will set up
each output separately.




1. Refer to Primary pages on page 26 and navigate to
page 5: 10.

2. Usethe [A] and [V¥] keys to highlight frequency/totals
and press the [v] key to confirm your choice.

3. Usethe [A] and [¥] keys to highlight either linked (90°)
or independent. Then, press the [v/] key twice to confirm
your selection or press the [¥] key to cancel and return
to the previous screen.

NOTE: If you select linked, both outputs will be set up the
same, except they will be 90° out of phase. If you select
independent, each output is set up separately.

4. Based on your selection in the previous step, complete
one of the following steps:

a. If you selected linked (90°), freq/total #1is highlighted
on the next screen. Press the [y/] key to confirm the
selection or press the [¥] key to cancel and return to
the previous screen.

b. If you selected independent, use the [A] and [V¥] keys
to highlight the desired output on the next screen.
Then, press the [y/] key to confirm your selection or
press the [¥] key to cancel and return to the previous
screen.

The meter can support both a frequency output or a totalizer
output, even at the same time on independent outputs.
While both function in similar manners, one may be more
appropriate over the other depending on the application.
The frequency output can be programmed for virtually

any meter parameter, with the most common selected as
volumetric flow rate. The totalizer output can only be set to
discrete units of volume or time.

The maximum frequency the meter can deliver is 10kHz
through a continuous pulse train that is linearly proportional
to the minimum and maximum frequency output

settings (base and span) scaled to the minimum and
maximum output parameter values. See section 3.6.2.2 for
programming steps.
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The totalizer output can deliver a pulse per unit volume (or
time) at a minimum pulse width of Ims. This minimum works
out to a maximum pulse train frequency of 500Hz. Care
must be exercised when setting the units/pulse and the
pulse width values so the pulse outputs is not overwhelmed.
The totalizer output will only generate pulses when the
totalize gate digital input sees an open circuit. The totalizer
will not generate pulses when this input is shorted.

5. Use the [A] and [¥] keys to highlight and configure each
of the following options:

a. If you selected freg/tot status, use the [A] and [V]
keys to highlight the desired option (off or on). Then,
press the [v'] key twice to confirm your selection or
press the [X] key to cancel and return to the previous
screen.

b. If you selected mode, use the [A] and [¥] keys to
highlight the desired option (frequency or totalizer).
Then, press the [v] key twice to confirm your selection
or press the [¥] key to cancel and return to the
previous screen.

c. If you selected drive ctl, use the [A] and [V¥] keys to
highlight the desired option (Open drain or push-pull).
Then, press the [v] key twice to confirm your selection
or press the [¥] key to cancel and return to the
previous screen.

6. When you have finished, press the [¥] key until you
return to measurement view.



3.6.2.1 Frequency output termination

When driving the Sentinel LCT8 frequency/totalizer output
over distances greater than 100 feet, a 24 AWG twisted-
pair 1/O cable is typically used. With a data acquisition
system that requires a high enough voltage to read

the signal (typically a 3 - 4V threshold), the connection
shown in Figure 62 below should be used. This open-drain
configuration provides a clean, ideal signal with a high
enough voltage to trigger the DAC to properly count the

pulses.

Sentinel
LCT8

External
power suppl
(5to24VDC

F/T-

Pull-up
resistor

Twisted-pair cable >100 ft

Counter

T

T+

Figure 62: Open-drain frequency output wiring

Carefully select the pull-up resistor to be sure it has a high
enough resistance and wattage rating for the size of the
power supply. Use Table 7 below as a guide to select the
appropriate value.

Table 7: Selecting the Pull-Up resistor

Power supply Resistor value Minimum power
voltage (VDC) (ohms) rating (W)

5 1200 1/40

5 2400 1/90

9 1200 1/10

9 2400 1/25

12 5100 1/30

12 10,000 1/70

24 5100 1/8

24 10,000 115

24 20,000 1/30

Figure 63 below shows a typical output waveform at the end
of a terminated I/O cable when driven by the Sentinel LCT8
in push-pull configuration. This waveform is an example of
what a “good” pulse output should look like.

1000’, 24 AWG, termination 120 ohm, push-pull mode

Amplitude
© 0O 0O = — = =
A O 00O O N DM O

o
()

0
-0.2
-04

Figure 63: Ideal frequency output signal shape
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3.6.2.2 Programming a frequency output

To program a frequency output, refer to Figure 64 below and complete the following steps:

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P  Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

If you select linked, both outputs will be set up
the same, just 90° out of phase. If you select
independent, you will set up each output separately.

Figure 64: Programming a frequency or totalizer output
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Navigate to the mode option on the freq/tot status
screen (see Setting up a frequency/totalizer output
on page 55). Then, press the [v] key to confirm
this choice.

Use the [A] and [¥] keys to highlight the frequency
option. Then, press the [y/] key twice to confirm your
selection or press the [¥X] key to cancel and return to the
previous screen.

Use the [A] and [ V] keys to select and program each of
the six frequency output options. Refer to Table 8 below
for guidance in choosing the appropriate setting for your
application. Also, see Table 9 below for descriptions of
the available options for the error level setting.

After programming all of the frequency output options,
press the [v/] key to accept your new settings or press

the [X] key to keep the previous settings and return to
the previous screen.

Table 8: Frequency output options

Description

Choose the channel, parameter and units

to output.
Fbase Enter the lowest value of the frequency range you
want to output. Typically OHz.
Fsoan Enter the highest value of the frequency range
P you want to output. max possible 10000Hz.
Value Enter the value of the parameter you want
(min) to correspond to the min. value of the
frequency range.
value Enter the value of the parameter you want
(max) to correspond to the max. value of the
frequency range.
Choose the output response during an error
Error condition: force lo, force hi, hold last, or force
level value. During a meter error, the chosen error level

Force low (4 mA)
Force low (20 mA)

Hold value

Force value

will be sent to the frequency output.

Table 9: Frequency output error level options

Option

Description
Forces output to Fbase
Forces output to Fspan
Holds the last “good” reading

Outputs a user-defined value (from
4 to 20 mA) during an error condition

3.6.2.3 Programming a totalizer output

To program a totalizer output, refer to Figure 64 on page
58 and proceed as follows:

1.

A

w

P

Navigate to the mode option on the freq/tot status
screen (see Setting up a frequency/totalizer output
on page 55). Then, press the [v] key to confirm this
choice.

Use the [A] and [¥] keys to highlight the totalizer option.
Then, press the [v/] key twice to confirm your selection
or press the [¥] key to cancel and return to the previous
screen.

Use the [A] and [¥] keys to select and program each of
the four totalizer output options. Refer to Table 10 below
for guidance in choosing the appropriate setting for your
application.

After programming all of the totalizer output options,
press the [v/] key to accept your new settings or press
the [X] key to keep the previous settings and return to
the previous screen.

Table 10: Totalizer output options

Option Description

Choose the channel, parameter and units

Units
to output.
Units/ Choose how many units of the chosen
Ulse parameter are accumulated before a pulse
P is output.
Choose the duration of each pulse that
is output.
Pulse
width NOTE: Make sure the meter is not configured
to output more than one pulse during this time,
as this could lead to missed pulses.
. Choose the negative or positive edge of
Polarity 9 P 9

the pulse.



3.6.3 Setting up an alarm output
To set up an alarm output, refer to Figure 65 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=) Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Alarm #1 and alarm #2 have similar options and
hence alarm #2 is not explicitly shown in this figure.

Off Disables alarm functionality
Normal Selection for conventional operation

Failsafe Selection for fail-safe operation

Figure 65: Setting up an alarm output




1.

Refer to Primary pages on page 26 and navigate to
page 5: 10.

Use the [A] and [¥] keys to highlight alarms and press
the [y/] key to confirm your choice.

Use the [A] and [¥] keys to highlight either alarm #1

or alarm #2. Then, press the[y] key to confirm your
selection or press the [¥] key to cancel and return to the
previous screen.

NOTE: As the two alarms have similar options, only the set up
of alarm #1 is described here, as an example.

4.

Use the [A] and [¥] keys to highlight alarm status and
press the [v/] key to confirm your selection. Then, use

the [A] and [¥] keys to highlight the desired option (off,
normal or failsafe) and press the [v'] key twice to confirm
your selection or press the [¥] key to cancel and return
to the previous screen.

NOTE: Off = alarm is disabled, normal = alarm is normally
de-energized and is energized when tripped, failsafe =
alarm is normally energized and is de-energized when
tripped. See “Understanding the alarm type Selection” on
page 77 for more information.

5.

Use the [A] and [¥] keys to highlight type and press the
[v/] key to confirm your selection. Then, highlight and
configure each of the following options (see Table 11 on
page 77):

a. Level - program the units, trip point, dead band, trip
direction, and error level. Then, press the[\/] key to
confirm your settings or press the [¥] key to cancel
and return to the previous screen.

b. Direction - program the units. Then, press the [v]
key to confirm your selection or press the [¥X] key to
cancel and return to the previous screen.

c. Fault - Select from alarm units, flow, Non-flow, All,
and custom. Then, press the [v] key to confirm your
settings or press the [¥X] key to cancel and return to
the previous screen.

8. Usethe [A] and [¥] keys to highlight Latch state and

press the [v/] key to confirm your selection. Then, use the
[A] and [¥] keys to highlight the desired option (Latch,
No Latch or Clear Latch) and press the [v] key twice to
confirm your selection or press the [¥] key to cancel and
return to the previous screen.

NOTE: See “configuring the alarm Latch state” on page 77 for
a description of the latch state options.

7. When you have finished, press the [y/] key to confirm

your selections or press the [¥] key to cancel and return
to the previous screen.
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3.6.3.1 Understanding the alarm type selection

If normal or failsafe was selected as the alarm type, you must then program the parameters listed in Table 11 below.

Table 11: Alarm type options

m

Level Units This defines the measured units monitored by the alarm
Trip point This defines the measured value required to trip the alarm

This defines a range of values around the trip point which neither trip nor

Dead band reset the alarm.

N . The alarm may be set to trip either when the value drops below the trip point
Trip direction . . .
(low alarm) or when the value moves above the trip point (high alarm).

Choose from the following options:

Reset - Forces the alarm to reset on an error or fault condition.
Error level . . -,
Trip - Forces the alarm to trip on an error or fault condition.

Hold last - Holds the current alarm status on an error or fault condition.

The alarm can be tripped on either forward or reverse flow, using volumetric
Direction Units flow in m?/s of the selected channel. The alarm determines direction by
looking for a positive or negative change in the flow reading.

Fault Alarm units The alarm is set to trip based on the channel selected here.
Flow This trips the alarm when a flow error occurs on the selected channel.
Non-flow This trips the alarm when a non-flow error occurs on the selected channel.
All This trips the alarm on any error on the selected channel.
Custom The user can select the errors that should trip the alarm.

3.6.3.2 Configuring the alarm latch state

To configure the alarm latch state options, see Table 12 below.

Table 12: Latch state options
m

This enables the alarm to hold its current state, by causing the user intervene indicator to be lit when

Latch N
the alarmis tripped.
No Latch The alarm is reset when the fault or error condition clears.
Clear latch This changes the latched state, by turning off the user intervene indicator when the fault or error

condition clears.



3.6.4 Setting up an analog input (optional)

If an option card with an analog input is installed, to set up the analog input, refer to Figure 66 on page 63 below and
complete the steps on the following page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=) Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Figure 66: Setting up an analog input




1. Refer to Primary pages on page 26 and navigate to
page 5: 0.

2. Usethe [A] and [¥] keys to highlight siot T and press the
[v] key to confirm your choice.

NOTE: An analog input located in slot 1 as input A is used
here as an example.

3. Usethe [A] and [V¥] keys to highlight 1A:Ain and press the
[v] key to confirm your selection or press the [¥] key to
cancel and return to the previous screen.

4. Usethe [A] and [¥] keys to highlight label and press the
v] key to confirm your selection. Then, enter the desired
label (i.e., name) for the analog input and press the [v]
key to confirm your selection or press the [¥] key to
cancel and return to the previous screen.

5. Use the [A] and [¥] keys to highlight mode and press the
[v] key to confirm your selection. Then, select either the
off, temperature, pressure, or density option and press
the [v'] key twice to confirm your selection or press the
[X] key to cancel and return to the previous screen.

NOTE: For any option except off, you will need to enter the
units, base, and span values for the selected parameter.
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8. Usethe [A] and [¥] keys to highlight cal and press the
[v] key to confirm your selection. Then, select either the
base trim, span trim, trim base, trim span, or reset trim
option and press the [v] key to confirm your selection
or press the [¥] key to cancel and return to the previous
screen.

NOTE: After making your selection in the above step, you will
need to complete the programming on the next screen.

If a calibration is not going to be performed at this time,
enter the nominal calibration values by selecting reset trim.
This will enable 4-20 mA to be read with undetermined
accuracy. However, to meet the Sentinel LCT8 accuracy
specifications, a proper calibration must be performed. To
calibrate the analog input, make sure it is wired correctly
(see Wiring the 4-20mA analog input (optional) on page
12) and then proceed as follows:

+ Setthe input to 4 mA to calibrate the low end of the range.
+ Select trim base and confirm by selecting yes.

+ Set the input to 20 mA, to calibrate the high end of
the range.

 Select trim span and confirm by selecting yes.




3.6.5 Setting up an RTD input (optional)

If an option card with an RTD input is installed, to set up the RTD input, refer to Figure 67 below and complete the steps on the
next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

> Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Figure 67: Setting Up an RTD input




1. Refer to Primary pages on page 26 and navigate to
page 5: I0.

2. Usethe [A] and [¥] keys to highlight siot T and press the
[v] key to confirm your choice.

NOTE: An RTD input located in slot 1 as input C is used here
as an example.

3. Usethe [A] and [¥] keys to highlight IC:temp (RTD) and
press the [v] key to confirm your selection or press the
[¥] key to cancel and return to the previous screen.

4. Usethe [A] and [¥] keys to highlight label and press the

[v/] key to confirm your selection. Then, enter the desired

label (i.e., name) for the RTD input and press the [v] key
to confirm your selection or press the [¥] key to cancel
and return to the previous screen.

5. Use the [A] and [¥] keys to highlight mode and press the

[v] key to confirm your selection. Then, select either the
off or temperature option and press the [y ]key twice to

confirm your selection or press the [¥] key to cancel and

return to the previous screen.

NOTE: If temperature was selected above, enter the desired
units when prompted.

8. Use the [A] and [¥] keys to highlight cal and press the

[v] key to confirm your selection. This option allows a 2-5

point calibration of the RTD input (see the instructions
below).

7. Usethe [A] and [V¥] keys to highlight reset table and
press the [ v/] key to confirm your selection. Then, select
either Yes or No and press the [y/] key twice to confirm
your selection or press the [¥] key to cancel and return
to the previous screen. Important - selecting yes will
reset all calibration entries back to zero.

Calibration instructions:

To calibrate an RTD input, make sure the input is wired per
Figure 25 on page 13, and use a temperature bath and

an iRTD (reference) connected to iRTD Win software to read
temperature values. Then, proceed as follows:

1. Enter the calibration points starting with the lowest
temperature as set Ptl and in increasing order up to the
highest set Pt.

2. Be sure the calibration points are performed over the
full temperature range to be measured. temperatures
that are out of the calibrated range (i.e., not between
the highest and lowest Cal set points) will not have
calibration information applied to them and will not
be corrected. Note that increasing the temperature
beyond the last Cal set point could cause data to be
discontinuous.

3. Be sure toinitially fill any empty cells in the calibration
table with a value of zero (0).

4. Note that the set Pt is the actual temperature you are
trying to read, and the offset is the probe temperature
reading minus the reference temperature reading.

5. Start the calibration with the value of all points set to zero
(0), and then enter the actual values as each Cal point is
completed.



3.7 Configuring the display

To configure the Sentinel LCT8 display, refer to Figure 68 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Red At least user 1level access required to follow the step.

: Red Option only visible to user 1 or above.

Figure 68: Configuring the display
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Refer to Primary pages on page 26 and navigate to
page 6: display.

Use the [A] and [¥] keys to highlight views and press
the [y/] key to confirm your choice.

Use the [A] and [¥] keys to highlight either 1 view or
2 views and press the [v] key twice to confirm your
selection.

Use the [A] and [¥] keys to highlight the view # you wish
to configure and press the [v] key to confirm
your selection.

Highlight and configure each of the following options:

a. Channel - Select the desired channel to be displayed
in this view. Then, press the [v'] key twice to confirm
your selection or press the [¥] key to cancel and
return to the previous screen.

b. Publisher - Select the measurement parameter to be
displayed in this view. Then, press the [v'] key twice to
confirm your selection or press the [¥] key to cancel
and return to the previous screen.

c. Format - program the width, decimal, min, and max
settings for the display in this view. Then, press the [v]
key to confirm your selection or press the [¥X] key to
cancel and return to the previous screen.

. Use the [A] and [¥] keys to highlight contrast and press

the [v/] key to confirm your selection. Then, adjust the
display contrast as desired and press the [yv] key to
confirm your setting or press the [¥] key to cancel and
return to the previous screen.

Use the [A] and [¥] keys to highlight backlight and press
the [v/] key to confirm your selection. Then, adjust the
display backlight as desired and press the [y/] key to
confirm your setting or press the [¥] key to cancel and
return to the previous screen.

. Use the [A] and [¥] keys to highlight mode and press

the [v/] key to confirm your selection. Then, configure
the display mode and press the [y/] key to confirm your
setting or press the [¥] key to cancel and return to the
previous screen.



3.8 Calibrating the analog output

To calibrate the 4-20 loop, refer to Figure 69 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=  Green At least user 3 level access required to follow the step.

S Dotted  Not all transitional screens are shown (at least user 3 level
green access required).

: Green Option only visible to user 3 or above.

Use A or ¥ arrow to highlight the
preferred option and press v/
twice to confirm selection.

NOTE 1: Make sure the
equipment used is properly
calibrated.

NOTE 2: After completing
calibration set the mode
selection to normal

To calibrate 4mA (0%),
set percent value to 0

1. If the base trim
value is not 4mA set
to4dmA

2. Enter the value read
in ammeter into the
base trim

3. Verify the ammeter
reads 4mA +/-
0.02mA. If not,
repeat steps 2 and 3

To calibrate 20mA
(100%), set percent
value to 100

1. If the span trim
value is not 20mA
set to 20mA

2. Enter the value read
in ammeter into the
base trim

3. Verify the ammeter
reads 20mA +/-
0.02maA. If not,
repeat steps 2 and 3

Figure 69: Calibrating the analog output




IMPORTANT

Make sure the ammeter used is properly calibrated.
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Refer to Primary pages on page 26 and navigate to
page 7. CAL

Connect an ammeter to the Sentinel LCT8 analog output
terminals.

. With 4-20 loop highlighted, press the [v'] key twice to

confirm your choice.

With mode highlighted, press the [v'] key to confirm your
choice.

Choose one of the following options:

« Use the [A] and [¥] keys to highlight normal and press
the [v/] key twice to confirm your selection and return
to the previous screen. After completing an analog
input calibration, the mode should always be reset to
normal using this step.

« Use the [A] and [¥] keys to highlight test (trim) and
press the [v/] key twice to confirm your selection and
proceed to the next screen. Continue to the next step.

Use the [A] and [¥] keys to highlight base trim and press
the [v'] key to confirm your selection and proceed to the
next screen.

a. If the base trim value is not 4 mA, set it to 4 mA.

b. Enter the value read on the ammeter into the base
trim screen.

c. Verify that the ammeter now reads 4 mA £0.02 mA.
If necessary, repeat these steps until the reading is
correct. Then, press the [y/] key to save the value and
return to the previous screen, or press the [¥] key to
cancel the trim and return to the previous screen.

7. Use the [A] and [¥] keys to highlight span trim and press

the [v] key to confirm your selection and proceed to the
next screen.

a. If the span trim value is not 20 MA, set it to 20 mA.

b. Enter the value read on the ammeter into the span
trim screen.

c. Verify that the ammeter now reads 20 mA +0.02 mA.
If necessary, repeat these steps until the reading is
correct. Then, press the [\/] key to save the value and
return to the previous screen, or press the [¥X] key to
cancel the trim and return to the previous screen.

. Use the [A] and [¥] keys to highlight percent and press

the [v] key to confirm your selection. If the value is not
already at 100%, set it to 100%. Then, press the [y/] key to
save the value and return to the previous screen, or press
the [X] key to cancel and return to the previous screen.



3.9 User configuration setting

To configure the Sentinel LCT8 User settings, refer to Figure 70 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

=P Red At least user 1level access required to follow the step.
: Red Option only visible to user 1 or above.
Yellow  Option only visible to user admin access.

Yellow  Atleast user admin level access required to follow this step

v A
v A
v A

Figure 70: Setting the User configuration options




1. Refer to Primary pages on page 26 and navigate to
page 8: user configuration.

2. Usethe [A] and [¥] keys to highlight the edit passcodes,
security, MB access, or set security option and press
the [v'] key (press twice for the set security option) to
confirm your choice.

3. After you have finished configuring these options, press
the [v/] key to confirm your selection or press the [X] key
to cancel and return to the previous screen.

IMPORTANT

See the following sections for information in the available
user configuration options.
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This user option is available only at the user-admin access
level. By means of this option, the passcodes for user-1to
user-admin access levels can be modified. In addition, the
user-admin can also modify the passcode for modbus
access. The user-1 to user-admin passcode must be four (4)
characters long, and the modbus access passcode must be
from six (6) to nine (9) characters long.

Use this option to set a timeout period from 1 minute to 60
minutes, after which the meter will switch back to Full-lock
mode if no keypad activity is detected. The programmed
security timeout period is applicable for user-1 to user-
admin access levels.

Use this option to set a timeout period from 1 minute to
60 minutes for modbus access, after which the meter will
block modbus writes. This programmed modbus access
timeout period is applicable only to modbus access.

The user can set a security level, only if it is below the
current level.



3.10 Factory status

Attention! Always consult the Panametrics factory before using the default meter and Upgrade options!

To configure the Sentinel LCT8 factory settings, see Figure 71 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

—> Red
3 red

Yellow

At least user 1level access required to follow the step.
Option only visible to user 1 or above.

Option only visible to user admin access.

Yellow

1 oreen
—

NOTE: Do not use default meter and Green

upgrade options before consulting
Panametrics factory.

Figure 71: Setting the factory options

At least user admin level access required to follow this step
Option only available to user 3 or above

At least user 3 level access required to follow the step.

Use P arrow on the screen
indicates there are more info
pages P arrow can be used to
scroll to those options. Options
available:

* NVM status

« SD card status

+ Modbus status
« Panalink status

« Optioncard status
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Refer to Primary pages on page 26 and navigate to
page 9: factory.

Use the [A] and [¥] keys to highlight versions and press
the [y/] key to confirm your choice.

Use the [A] and [¥] keys to highlight main or option
cards and press the [v] key twice to confirm your choice
and view the currently installed hardware and software
versions. Then, press the [¥] key to return to the previous
screen.

Use the [A] and [¥] keys to highlight site file and press
the [y/] key to confirm your choice.

Use the [A] and [¥] keys to highlight save, restore or
delete and press the [yv/] key to confirm your choice or
press the [X] key to return to the previous screen.

Use the [A] and [¥] keys to highlight yes or no about your
intention to save, restore, or delete the current site file.
Then, press the [y/] key twice to confirm your selection

or press the [¥] key to cancel and return to the previous
screen.

To turn the meter off and reboot it, use the [A] and [ V]
keys to highlight power cycle meter and press the [y/] key
to confirm your choice.

Use the [A] and [¥] keys to highlight system info and
press the [y/] key to confirm your choice.

Use the [4] and [»] keys to view the following pages:
system info, NVM status, SD card status, modbus status,
Panalink status, and option card status. After you have
finished viewing these pages, press the [v/] key to return
to the previous screen.

. Use the [A] and [¥] keys to highlight tag and press the

[v'] key to confirm your choice.

. If desired, change the current meter tag (i.e, name), and

press the [y/] key to confirm your selection or press the
[¥] key to cancel and return to the previous screen.



Chapter 4. Maintenance

4.1 Software

If the software code needs to be updated, we do suggest
using a trained Panametrics service engineer to make sure
that best practices are followed prior to, during and after the
new code loading.
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411 Checking the software version numbers

An important step when troubleshooting your meter is to 3.

make sure the expected software code is installed. This
information is very helpful whenever you contact the factory
for assistance with a problem. To check the meter software
version, refer to Figure 72 below and complete the step-by-
step instructions after the figure.

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to
page 9: factory.

2. Usethe [A] and [¥] keys to highlight versions and press B.

the [y/] key to confirm your choice.

Use the [A] and [¥] keys to highlight main and press the
[®] key twice to confirm your selection. After recording
the version info - main, press the [¥] key to return to the
previous screen.

NOTE: For help in understanding the version info, see Figure
73 on page 77.

4. Use the [A] and [¥] keys to highlight option cards and

press the [y/] key twice to confirm your selection. After
recording the option card version info, press the [ X ] key
to return to the previous screen.

After you have finished, press the [¥] key until you return
to the measurement view.

—> Red
3 red

Use A or ¥ arrow to
highlight the preferred
option and press

v twice to confirm
selection.

Figure 72: Checking the meter software versions

At least user 1level access required to follow the step.

Option only visible to user 1 or above.




4.1.2 Save, restore or delete a site file

Anytime the meter programming is changed, the current
site file should be saved. If a software corruption occurs, this
allows the possibility of loading the saved site file to quickly
resolve the problem and resume normal operation. Using
Panametrics’ Panaview SEN898 PC software provides the
additional option of saving a site file to a location external to
the meter. During commissioning, the trained Panametrics
service engineer will save the initial site file for you.

CAUTION!

Accidentally saving or deleting a site file can
have unintended consequences when you
attempt to restore the site file. For example,
restoring an accidentally saved version of the
site file will overwrite the current site file and
may change your meter configuration.

Bootloader version string
Main program version string
FPGA version string

XML version string

| Details of main program version number string
ICT8 [ R | 01 | 001 @ A |

Minor number
Major number

Release number

Release (R) or Beta (B)

Program name

| Details of boot version number string |
. Boot 001  F |

Minor number
Major number

Program name

Figure 73: Version info-main Layout and details

Meter serial number
Main program software CRC

Modbus option disabled
Dimensional compensation option enabled
APl option enabled

Details of FPGA version number string

| FPGA 003 | 7 |

Minor number
Major number

Program name

Details of XML version number string

v 2 7

Release number
Minor number

Major number




To save, restore or delete a site file, refer to Figure 74 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

NOTE: Do not use default meter and

upgrade or site file options before
consulting Panametrics factory.

—> Red At least user 1level access required to follow the step.
: Red Option only visible to user 1 or above.

Yellow  Option only visible to user admin access.

Yellow  Atleast user admin level access required to follow this step
: Green Option only available to user 3 or above
—_

Green At least user 3 level access required to follow the step.

A copy of the current
configuration is saved inside
the meter as a “sitefile” after
selecting “yes” to confirm. Any
previously saved “sitefile” will
be overwritten.

The meter configurations are
updated/restored with the
previously saved “sitefile” after
selecting “yes” to confirm.

The “sitefile” saved in the meter
is deleted after selecting “yes” to
confirm.

Figure 74: Save, restore or delete a site file




Note the following:

+ Save: copies the current meter configuration to internal
memory, overwriting any existing site file.

« Restore: replaces the current meter configuration with the
previously saved site file.

- Delete: deletes the previously saved site file.

Complete the following steps;

1. Refer to Primary pages on page 26 and navigate to
page 9: factory.

2. Usethe [A] and [¥] keys to highlight site file and press
the [v'] key to confirm your choice.

3. Usethe [A] and [¥] keys to highlight save, restore or
delete and press the [v/] key to confirm your selection.

4. Usethe [A] and [V¥] keys to highlight yes or no and press
the [v'] key twice to confirm your selection or press the
[X] key to cancel and return to the previous screen.

5. After you have finished, press the[y/] key until you return
to the measurement view.

WARNING!

Use RS232 connections in non-hazardous
areas only.

To update the instrument software, complete the following
steps:

1. Make a note of the main program version and the XML
version number (see Checking the software version
numbers on page 76).

2. Save the site file (see Save, restore or delete a site file on
page 77).

3. Set up the RS232 communication by connecting one end
of a 9-pin RS232 cable to a serial port on the PC and the
other end of the cable to com port I/O on terminal block
TB2 on the Sentinel LCT8 (see Wiring the serial port on
page 11).

NOTE: If your PC does not have a serial port, use a serial-to-
USB converter, as in this example:

4. Onyour PC, set up a terminal emulator program. The
screen shots below show the use of Tera Term software.

NOTE: If you use a different communication software, see its
manual for detailed instructions.

5. Select the appropriate COM port, as shown in Figure 75
below, then click OK.

Figure 75: Tera Term com port selection

6. On the Tera Term terminal window click on the setup
menu and select serial port to configure the COM port, as
shown in Figure 76 below. Then, click OK

Figure 76: Configure the com port

7. There are two methods that can be used to update the
meter software. Choose one of the following methods:

a. Method 1: see Section 4.1.3.1 Meter software update
method 1 on page 80 for detailed instructions.

b. Method 2: see Section 4.1.3.2 Meter software update
method 2 on page 82 for detailed instructions.
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41.3.1 Meter software update method 1

To update the meter software from the factory Page, refer to 6. When the Tera Term: XMODEM send file selector window
Figure 77 below and complete the following steps. opens (see Figure 79 on page 8I), locate and select

the .cod extension file from your PC. After selecting the
.cod extension file, click open and the status window
shown on the left in Figure 80 on page 81 opens. At

1. Refer to Primary pages on page 26 and navigate to this time, the meter display shows the file receive status
page 9: factory. (see the right of Figure 80 on page 8I).

NOTE: If necessary, refer to Table 4 on page 23 as a
reminder about color code meanings.

2. Usethe [A] and [¥] keys to highlight Upgrade and press
the [y/] ] key to confirm your choice.

3. Usethe [A] and [¥] keys to highlight Yes or No and press
the [v] key twice to confirm your selection or press the
[X] key to cancel and return to the previous screen.

4. Atthe next screen, the meter is ready to receive the new
software over the serial port. Proceed to the next step.

5. In the Tera Term terminal window (see Figure 78 on page
80), select file, transfer, XMODEM, and send in the
subsequent drop-down menus.

Figure 78: Tera Term indicates meter ready to receive update

NOTE: Do not use default meter and

upgrade options before consulting
Panametrics factory.

—> Red At least user 1level access required to follow the step.
: Red Option only visible to user 1 or above.

Yellow  Option only visible to user admin access.

Yellow  Atleast user admin level access required to follow this step
: Green Option only available to user 3 or above
—_

Green At least user 3 level access required to follow the step.

When in this screen, the meter
is ready to receive the new
software over the serial port.

Figure 77: Update the meter software from the factory page




7. After the file transfer is complete, the Tera Term terminal
window will appear as in Figure 81 on page 81, and the
meter will start up.

8. The meter software update is now complete. Proceed to
Post Update recommendations on page 83.

Figure 79: XMODEM send file selector

Figure 80: XMODEM Send status (left) and meter display file receive
status (right)

Figure 81: Update complete message in Tera Term
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To update the meter software using the Tera Term software,
proceed as follows:

1.

Power on the Sentinel LCT8, then launch the Tera Term
software and press ESC on your PC keyboard. The
Tera Term terminal window indicates that the meter is
awaiting your input, as in Figure 82 below.

Figure 82: Tera Term Awaiting input

2.

Press R (not case sensitive) using your PC keyboard and
the Tera Term terminal window indicates that the meter
is ready to receive the update via XMODEM-CRC (see
Figure 83 below). Select file, transfer, XMODEM, and send
in the subsequent drop-down menus.

Figure 83: Tera Term indicates meter is ready to receive Update

3.

82

When the Tera Term: XMODEM send file selector window
opens (see Figure 13 below), locate and select the .cod
extension file from your PC. After selecting the .cod
extension file, click open and the status window shown on
the left in Figure 84 below opens. At this time, the meter
display shows the file receive status (see the right of
Figure 85 on page 82below).

Figure 84: XMODEM Send file selector

Figure 85: XMODEM Send status (left) and meter display file receive
status (right)

4. After the file transfer is complete, the Tera Term terminal
window will appear as in Figure 86 below, and the meter
will start up.

Figure 86: Update complete message in Tera Term

5. The meter software update is now complete. Proceed to
Post Update recommendations on page 83.




4.1.3.3 Post update recommendations

To ensure that the Sentinel LCT8 operates correctly, To default the meter, use either of the two following methods:
Panametrics recommends defaulting the meter after

software updates. Method 1: Using the factory menu

Refer to Figure 87 below and complete the step-by-step
instructions after the figure.

CAUTION!
NOTE: If necessary, refer to Table 4 on page 23 as a
All site configuration and calibration data reminder about color code meanings.
will be lost when the meter is defaulted! It is
highly recommended that a site file archive 1. Refer to Primary pages on page 26 and navigate to
is captured via PanaView SEN898 or using the page 9: factory.

site file menu under the factory menu. This
archive can then be used to restore the site
and calibration data after the meter default

2. Use the [A] and [¥] keys to highlight default meter and
press the [y/] key to confirm your choice.

is complete (see Save, restore or delete a site 3. Usethe [A] and [V] keys to highlight yes or no and press
file on page 77). the [v/] key twice to confirm your selection or press the
[X] key to cancel and return to the previous screen.
NOTE: After the Sentinel LCT8 has been defaulted, it restarts 4. If you selected and confirmed yes, verify that the meter
in the locked mode. See Unlocking the meter on page 25 restarts.

for instructions on unlocking the meter.

NOTE:

Do not use default meter, upgrade
or site file options before consulting
Panametrics factory

=P Red At least user 1level access required to follow the step.
: Red Option only visible to user 1 or above.

Yellow  Option only visible to user admin access.

Yellow  Atleast user admin level access required to follow this step
: Green Option only available to user 3 or above
—_—

Green  Atleast user 3 level access required to follow the step.

Use A or ¥ arrow to highlight the
preferred option and press v
twice to confirm selection.

Figure 87: Defaulting the meter from the factory menu




Method 2: During power on 1. Press and hold the CLR TOTALS key during power on until

Refer to Figure 88 below and complete the step-by-step the default meter? screen opens, then release the key.

instructions after the figure. 2. Do one of the following:
NOTE: If necessary, refer to Table 4 on page 23 as a - Press the [¥] key to power on the meter without
reminder about color code meanings. defaulting it.

- Press the [A] key to quickly power on the meter and
begin defaulting it.

NOTE: Do not default meter before Press and hold clir totals key during

consulting Panametrics factory. power on until the screen below
appears after a few seconds. Once
screen appears, release clr totals key.

Press

and

hold

clr

totals Meter restarts Meter continues start-up process
quickly and without defaulting the meter.
starts defaulting
the meter.

Press A key to
default meter.

NOTE: The arrows in this figure are blue and indicate login is not required to follow these steps.

Figure 88: Defaulting the meter during power on




4.2 Mechanical

WARNING!

Before opening the pressure vessel, it must
be completely de-pressurized! This warning
applies to all three interfaces described in
this section (flonge interface, transmitter
connection and sensor ports). The
appropriate procedure should be followed to
properly relieve any pressure build up in the
system prior to servicing the equipment.

WARNING!

All equipment must be de-energized prior to
servicing.

Attention! Only trained and qualified personnel should
service the pressure vessel.

The Sentinel LCT8 system has three serviceable interfaces
(see Figure 18 below):

« Flanges (see Servicing the pipe flange interface on
page 85)

- Sensor ports (see Servicing the sensor ports and
transmitter connection on page 86)

- Transmitter connection (see Servicing the sensor ports
and transmitter connection on page 86)

Transmitter
connection

Flange
\ /Flange

Sensor ports

(Hidden)

Figure 89: Sentinel LCT8 serviceable interfaces

WARNING!

Before opening the pressure vessel, it must
be completely de-pressurized!

Only properly trained personnel, such as pipe fitters, should
service the pipe flanges. The proper gasket material, bolts,
bolt torque, and tightening sequence must always be used.
See the procedure in Mechanical installation on page 7

for reference.
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WARNING!

Before you open the sensor ports or the
transmitter connection, the system must be
completely de-pressurized!

The sensor ports contain the sensors and sensor wiring.
These ports should only be serviced by properly trained and
qualified service technicians. Modification or alteration in
any manner may degrade the performance of the system.

Before proceeding, ensure that the following tools
are available:

« 10 mm hex drive socket or wrench

» 12 mm hex drive socket or wrench

To relieve the system pressure, see Figure 90 below and
Figure 91 below to complete the following steps:

1. Locate the upstream “A” plane sensor quadrant. This
quadrant can be found by locating the tag plates on the
pressure vessel (see Figure 2 on page 4).

Port 1 DN
Port 2 DN
Port 1UP POrt3DN
Port 4 DN
Port 2 UP
“A" plane
Port 3 UP
Flow
Port 4 UP o direction
Partition lines arrow

concurrent with pipe axis

Figure 90: Upstream “A” plane sensor quadrant - top view

Flow direction

Pressure relief
plug location

Figure 91: Upstream “A” plane sensor Quadrant - side view
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2. Relieve potential pressure build-up by loosening the
pressure relief plug on the bottom of the upstream “A”
plane sensor quadrant (see Figure 91 above), using a
10 mm hex drive socket or wrench. Slowly loosen the
pressure relief plug 2-3 full turns or until the plug bottoms
out on the built-in safety stop.

3. Listen to and observe the area near the pressure
relief plug:

a. If any hissing is heard, indicating air or gas release,
stop loosening the plug and wait for the hissing to
stop. If the hissing continues for more than 10 minutes,
re-tighten the plug and consult Panametrics.

b. If any liquid discharge is observed, stop loosening the
plug and re-tighten it completely.

WARNING!

If any liquid discharge is observed at the
pressure relief plug, then the process
pressure must be removed from the pipeline
prior to servicing the sensor ports or
transmitter connection.

c. If no hissing or discharge is observed and the plug
has been backed out to the safety stop, then any
pressure buildup has been released and the ports are
now serviceable.

4. Avoid servicing the equipment contained within
the sensor ports and transmitter connection, as it is
serviceable only by factory trained service technicians.

5. After the service work is complete, all sensor port plugs
and the pressure relief plug should be reinstalled and
tightened fully.



The Sentinel LCT8 is a high-accuracy calibrated flow meter. Local custody transfer requirements may disallow field
replacement of any parts in this flow metering system without a proper calibration of the entire system at an approved
calibration facility. Check with local authorities to determine if field replacement of parts is allowed.

If fault is found with the flow meter electronics, the entire measurement head can be replaced to ensure hardware and
firmware compatibility. The replacement part number will be as shown in Transmitter tag plate on page 4. To ensure that
the correct part number is ordered, provide your local Panametrics representative with the serial number of the meter, which
is located as shown in Part string and serial number tag plate on page 4.

If it is determined that a flow transducer has been damaged or is faulty, it may also be replaced in the field with no need for
recalibration. Please contact Panametrics for the appropriate part number.

Table 12 below lists the available spare parts for the Sentinel LCTS8.

Table 12: Available spare parts

703-1653-00 SEN898 main PCB assembly LCT8-SPARE-XDCR-KIT-2MHZ LCT8 transducer kit pair (2MHz)
for 6"-8" flowcells

705-1912-00 SEN898 flow/receiver PCB assembly LCT8-SPARE-XDCR-KIT-IMHZ LCT8 transducer kit pair (IMHz)
for 10"-24" flowcells

703-1506-03 SEN898 analog input option card (AAR) LCT8-SPARE-CBL-KIT-6IN LCT8 cable kit for 6” flowcells
703-1506-04 SEN898 analog input option card (AAA) LCT8-SPARE-CBL-KIT-8IN LCT8 cable kit for 8” flowcells
705-1217-01 SEN898 HMI assembly LCT8-SPARE-CBL-KIT-10IN LCT8 cable kit for 10” flowcells

705-1246-00 SEN898 AC power supply PCB assembly LCT8-SPARE-CBL-KIT-12IN LCT8 cable kit for 12" flowcells

705-1247-00 SEN898 DC power supply PCB assembly LCT8-SPARE-CBL-KIT-14IN LCT8 cable kit for 16” flowcells

193-076-14 Fuse AC power supply LCT8-SPARE-CBL-KIT-16IN LCT8 cable kit for 18” flowcells
193-076-20 Fuse DC power supply LCT8-SPARE-CBL-KIT-18IN LCT8 cable kit for 20" flowcells
SEN_KIT-WAND Magnetic wand with LCT8-SPARE-CBL-KIT-20IN LCT8 cable kit for 24" flowcells

lanyard + screw + washer kit

412-1906 Stopping plug, 2" NPT LCT8-SPARE-CBL-KIT-24IN LCT8 spare plug kit for
(ATEX, IECEX, FM, CSA) - SS 6"-14" flowcells

419-373 Stopping plug, %" NPT LCT8-SPARE-PLG-KIT-6_14 LCT8 spare plug kit for
(ATEX, IECEX, FM, CSA) - SS 16"-24" flowcells

401-083 Pyrogel couplant (4 oz tube) LCT8-SPARE-PLG-KIT-16_24  LCT8 spare plug kit for

16"-24" flowcells
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Chapter 5.
Troubleshooting

5.1 Introduction

The Sentinel LCT8 flow transmitter is a reliable, easy to
maintain instrument. When properly installed and operated,
as described in Chapter 2, installation, the meter provides
accurate flow rate measurements with minimal user
intervention. However, if a problem should arise with the
electronics enclosure or transducers, this chapter explains
how to troubleshoot the Sentinel LCT8. Indications of a
possible problem include:

- Display of an error message on the LCD screen
« Erratic flow readings

« Readings of doubtful accuracy (e.g., readings that
are not consistent with readings from another flow
measuring device connected to the same process)

If any of the above conditions occur, proceed with the
instructions presented in this chapter.

NOTE: For high electrical noise areas, it is recommended
that you follow the wiring instructions in Appendix A. CE Mark
compliance and high noise environments on page IIl.
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5.2 Error codes

If a problem occurs with the electronics or transducers, a
built-in error code message system greatly simplifies the
troubleshooting process.

All the possible Sentinel LCT8 error code messages are
discussed in this chapter, along with the possible causes
and the recommended actions. When an error code is
generated, it will appear in the lower right corner of the
LCD screen, as discussed in Chapter 3. Programming on
page 2.

If an error message appears on the display screen during
operation of the Sentinel LCT8, refer to the appropriate
section of this chapter for instructions on how to proceed.
You may be asked to contact Panametrics. It would be very
helpful to enter all of the diagnostic data and parameter
information for each channel in Appendix B. Service record
on page 113 prior to calling your local Panametrics sales

or service center.

Refer to Flow info on page 94 to identify the number of
channels reporting an error, then proceed to the appropriate
section below. Also, refer to Table 13 on page 91 for

causes and recommended actions for each error code.

If only one channel is in error, the most likely causes are:

« Incorrect programming of the error limits or flow condition
changes that now make previous programming invalid.

- Defective or damaged cables, transducers, couplant,
buffer, or electronics.

If the error still exists after you have tried eliminating or
correcting the most likely causes mentioned above, check
for these process and/or flow conditions changes:

« Excessive turbulence

« Discontinuities in fluid characteristics such as: multi-
phase flow, flashing, pockets of gas, the presence of
bubbles or solid particles, cavitation, or rapidly changing
fluid type

« Extreme fluid properties, such as pressure or temperature
conditions

« Wax build-up on the face of a buffer/transducer, or
clogged transducer ports due to sedimentation

+ A pipe that is not completely full
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If more than one channel is in error, the most likely cause is
changes in process and/or flow conditions such as:

- Excessive turbulence

« Discontinuities in fluid characteristics such as: multi-
phase flow, flashing, pockets of gas, the presence of
bubbles or solid particles, cavitation, or rapidly changing
fluid type

+ Extreme fluid properties, such as pressure or temperature
conditions

+ Wax build-up on the face of a buffer/transducer, or
clogged transducer ports due to sedimentation

» A pipe that is not completely full

If the error still exists after you have tried eliminating or
correcting the most likely causes mentioned above, check
for the following:

+ Incorrect programming of the error limits or flow condition
changes that now make previous programming invalid.

» Defective or damaged cables, transducers, couplant,
buffer, or electronics.

If you are unable to clear the errors, collect diagnostic data
and parameter information for each channel and enter it

in Appendix B. Service record on page 113 prior to calling
your local Panametrics sales or service center. Refer to Flow
info on page 94 to gather the required diagnostics data.



5.2.2.3 Table of error codes

Table 13: Error code descriptions

Error code Problem Cause Recommended action

No error

El: Low signal

E2: Soundspeed

W3: Velocity
range

E5: Amplitude

E6: Cycle

skip (or)
acceleration

No error condition
currently exists

The ultrasonic signal
strength is poor or the
signal exceeds the
programmed limits.

The measured
soundspeed exceeds
the programmed
limits.

The measured
velocity exceeds the
programmed limits.

The signal amplitude
exceeds the
programmed limits.

A cycle skip is
detected while
processing the signal
for measurement.

This message appears briefly to
indicate that the meter is now
measuring without errors and any
previous errors have now cleared.

Poor signal strength may be caused
by a defective cable, a flow cell
problem, an empty pipe at the
channel, a defective transducer

or a problem in the electronics
console. A signal that exceeds the
programmed limits is probably
caused by the entry of an improper
value in the error limits option.

The error may be caused by
incorrect programming, poor flow
conditions, changing fluid properties
that are outside expected values.

It may also occur if signal quality

is poor.

This warning may be caused by
incorrect programming, poor
flow conditions and/or excessive
turbulence.

This error may occur due to high

signal attenuation or amplification
due to changes in fluid properties,
transducer/buffer/couplant issues.

This is usually due to poor signal
integrity, possibly because of
bubbles in the pipeline, sound
absorption by very viscous fluids,
or cavitation.

No action is required.

Check the value entered into

the signal min error limits option
(see the entering error limits and
understanding error limits sections).
Also, refer to the fluid and pipe
problems and the transducer
problems sections to correct for
any issues.

Compare the measured
soundspeed to tabulated nominal
values for the process fluid and
correct any programming errors.
Refer to the fluid and pipe problems
and transducer problems sections
to correct for any issues. In case you
are unable to clear the errors, refer
to the flow Info section to gather
diagnostics data before contacting
Panametrics.

Make sure the actual flow rate is
within the programmed error limits
(see the entering error limits and
understanding error limits sections).
refer to the fluid and pipe problems
and the transducer problems
sections to correct any issues.

Make sure the amplitude is within
the programmed error limits

(see the entering error limits and
understanding error limits sections).
Refer to the fluid and pipe problems
and transducer problems sections to
correct any issues. Refer to the flow
info section to gather diagnostics
data before contacting Panametrics.

If this error is caused by changes in
flow rate, it will be auto corrected
when the flow rate stabilizes after
initial acceleration. But, if the error
remains, refer to the fluid and pipe
problems section to correct any
issues. Check the threshold peak
percentage, refer to the flow info
section to gather diagnostics data
before contacting Panametrics.
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E13:

E14:

E15:

E16:

E17:

E18:

E19:

E21:

E22:

E23:
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Analog
output

Settle
tracking AGC

Tracking seek
mode

Active Tw

Totalizer
overflow

Temperature
input

Pressure

input

Density input

API

Degraded
performance

Reduced
accuracy

The current setting
is outside the
programmed limits.

The meter is unable to
find a signal that is of
sufficient quality.

The signal is
intermittent.

The active Tw
measurement is
invalid.

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

This message
indicates a
temperature input
error

This message
indicates a pressure
input error.

This message
indicates a density
input error.

This message
indicates an error in
the API calculations.

One of the
meadsurement
channelsisin error.

Three or more related
measurement
channels are in error.

Table 13: Error code descriptions

Error code Problem Cause Recommended action

The calculated output value exceeds
the programmed limits.

Every time the meterisin El, E2, E5 or
EB, the meter also has an EI3 error.

Discontinuities in the 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.

A transducer or cable is damaged,
or a transducer needs to be
re-coupled. This may also be

due to incorrect programming, or
extreme process temperatures.

The programmed units/pulse value
is too smaill.

The temperature exceeds

the specified limits for the
analog/RTD inputs, or no input
device is connected.

The pressure exceeds the specified
limits for the analog inputs, or no
input device is connected.

The density exceeds the specified
limits for the analog inputs, or no
input device is connected.

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

One measurement channel is

in error, and the accuracy of the
measurement may be degraded
because the meter is using a chord
substitution.

All 4 outer measurement channels
or all 4 inner measurement channels
are in error. The accuracy of the
measurement is compromised
because the meter is unable to use
chord substitution.

Verify that the 4-20 mA loop
configuration base and span
settings are correct for the process.
Revise the output range as
necessary.

Refer to the actions for El, E2, E5 or E6
errors.

Check the process conditions. If
thermal insulation is present, ensure
an even application to mitigate hot
or cold spots. In case you are unable
to clear the errors, refer to the flow
info section to gather diagnostics
data before contacting Panametrics.

Refer to the transducer problems
section to correct any issues. If you
are unable to clear the errors, refer
to the flow info section to gather
diagnostics data before contacting
Panametrics.

Select a larger number for the
units/pulse value (see the setting up
frequency/totalizer and setting up
totalizer sections).

Check the temperature transmitter
and the connecting cable.
Recalibrate the analog/RTD inputs

Check the pressure transmitter and
the connecting cable. Recalibrate
the analog input.

Check the density input device and
the connecting cable. Recalibrate
the analog input.

The specific APl error can be found
in the API info section of the meter
program.

Check the individual channel
errors, and refer to this table for
recommended actions to correct
those channel errors.

Check the individual channel
errors, and refer to this table for
recommended actions to correct
those errors. Refer to the more than
one channel in error section for
general troubleshooting guidelines.



Table 13: Error code descriptions

W24: Low SNR

E25:

E26:

E27:

E28:

E29:

E30:

Half full pipe

Possible
sediment

Inner
chord(s)

Symmetry

Stale data

Channel off

The signal to Noise
ratio is low.

The pipe might not be
filled completely.

Possible
sedimentation
covering the sensors

Two or more inner
chords in error.

The velocity symmetry
is compromised.

Internal data may
be stale.

Channel is currently
disabled.

The acoustic signal from the process
is of very low quality due to excessive
noise in the signal. This could be

due to bubbles, solids or other
non-homogeneous fluid conditions,
or issues with transducers, couplant
or buffers.

If the top-most channel on each
plane is in error, the pipe might
not be completely filled. The meter
is using chord substitution to
continue measuring. Please check
the individual chord diagnostics to
diagnose problem.

If the bottom-most channel on
each plane is in error, there could be
sedimentation covering the sensor
faces. The meter is using chord
substitution to continue measuring.
Check the individual chord
diagnostics to diagnose

the problem.

Two or more inner chords are in error.
The meter is using chord substitution
to continue measuring. Check the
individual chord diagnostics to
diagnose the problem.

Two or more chords are in error,
and the velocity symmetry is
compromised. The meter is using
chord substitution to continue
measuring. Check the individual
chord diagnostics to diagnose
problem.

There is an internal data
processing failure.

The channel is currently disabled.
The meter will continue to measure
with the enabled channels. However,
the accuracy of the measured flow
may be compromised.

Refer to the fluid and pipe problems
and transducer problems sections to
correct any issues. Refer to the flow
info section to gather diagnostics
data before contacting Panametrics.

Check if the pipe is full. Check for
individual channel errors, and refer
to this table for recommended
actions to correct those errors.

Check for individual channel

errors, and refer to this table for
recommended actions to correct
those errors. Refer to the more than
one channel in error section for
general troubleshooting guidelines.

Check for individual channel

errors, and refer to this table for
recommended actions to correct
those errors. Refer to the more than
one channel in error section for
general troubleshooting guidelines.

Check for individual channel

errors, and refer to this table for
recommended actions to correct
those errors. Refer to the more than
one channel in error section for
general troubleshooting guidelines.

This condition is self-recovering
and the error will be automatically
corrected.

Check the channel status in the
meter program.
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5.3 Flow info

The Sentinel LCT8 offers built-in diagnostic parameters to aid in troubleshooting. To view multiple diagnostics for all channels
via the flow info form, refer to Figure 92 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

NOTE: The flow info pages are updated
with live measurement diagnostics and
hence constantly varying.

Use < or P arrow to view these (pl to p7) diagnostics for other
channels (chi to ch8).

This page provides “active tw” diagnostics. Use € or » arrow to
view “active tw” diagnostics for other channels (chlto ch8).

This page provides “current errors” diagnostics. This page displays
all errors on a specific channel at any point in time. Use € or p
arrow to view “current errors” for other channels (chi to ch8).

This page provides “error bitmap” diagnostics. This page displays
all errors on a specific channel at any point in time and past 15
measurement cycles. Use ¥ arrow to view page?2 or the “error
bitmap” diagnostics. Use 4 or » arrow to view these diagnostics for
other channels (chi to ch8).

This page provides “tracking” diagnostics. This page displays
diagnostics related to tracking the signal. This page is helpful
only when the meter is in error. Use € or P arrow to view “tracking”
diagnostics for other channels (chi to ch8).

NOTE: The arrows in this figure are red and indicate at least userl access level is required to follow these steps.

Figure 92: Using flow info in troubleshooting




1. Refer to Primary pages on page 26 and navigate to d. P4:Use the [4] and [P] keys to view the current errors

page 2: device info. diagnostic data for channels 1-8.
2. Usethe [A] and [¥] keys to highlight flow info and press e. P5:Use the [4] and [P] keys to view the error bitmap
the [v/] key to confirm your choice. diagnostic data for channels 1-8.

f. P6:Use the [4] and [P] keys to view this diagnostic

NOTE: Because the flow info pages are updated with flow
data for channels 1-8.

measurement diagnostics, they vary constantly.

g. P7: Use the [4] and [»] keys to view the tracking

3. the |A V| k to vi the following fl inf
Use the [A] and [¥] keys to view the fo owing flow into diagnostic data for channels 1-8.

pages:
data for channels 1-8. the [A] and [¥] keys to return to the P1screen and press

the [X] key to return to the previous screen.
b. P2:Use the [4] and [P] keys to view this diagnostic

data for channels 1-8. NOTE: For future reference, the flow info may be recorded in

c. P3:Use the [4] and [P] keys to view the active tw the tables in Appendix B. Service record on page 113.

diagnostic data for channels 1-8.
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5.4 Fluid and pipe problems

If preliminary troubleshooting with the error code messages
and 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 related to the fluid or the pipe. If the instructions
in this section fail to resolve the problem, contact
Panametrics for assistance.

Most fluid-related problems result from a failure to observe
the flow meter system installation instructions, as described
in Chapter 2. Installation on page 5. Refer to that chapter

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:

+ 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 LCT8, 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.

 The fluid must not cavitate near the measurement point.

Fluids with a vapor pressure relatively close to the process
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.

- The fluid must not excessively attenuate ultrasound
signals.

Some fluids, particularly those that are very viscous,
readily absorb ultrasound energy. In such cases, signal
warning and error messages will appear on the display
screen to indicate that the ultrasonic signal strength is
insufficient for reliable measurements.
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- The fluid soundspeed must not vary excessively.

The Sentinel LCT8 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 LCT8, will result
in erratic or inaccurate flow rate readings. This may
occur when changing batch fluids, though most likely the
Sentinel LCT8 will recover.

NOTE: Refer to Chapter 3. Programming on page 21 to
make sure the appropriate soundspeed is programmed into
the meter.

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

« The collection of solid material at one or more transducer
locations.

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 on page 5, for more details on
proper installation practices.

- The inner surface of the pipe is not sufficiently clean.

Excessive buildup of scale, rust or debris will change the
inner dimensions of the pipe, which results in inaccuracies
in the calculation of the flow rate from the fluid velocity
measurement.



5.6 Transducer problems

The Sentinel LCT8 transducers are rugged, reliable devices
that do not come into contact with the process fluid. If
erratic or inaccurate readings can be tracked to a problem
with one or more transducers, such as physical damage,
the Panametrics field service team has the appropriate
methods and tools to properly replace the transducer to
maintain the accuracy of your flow meter system without
the need to recalibrate the system. Contact your local
Panametrics representative to schedule this service.

5.6 Uncertainty in flow rate for a
non-insulated flowcell

Dimensional compensation considers the effect on the
geometrical dimensions of the flowcell due to the material
thermal expansion or contraction. The fluid temperature
inside the flowcell is measured and used for this purpose.
Under severe ambient conditions, such as -40°C in winter,
the fluid temperature can be very different, by up to 10°C,
from the pipe wall temperature. This will cause about a
0.04% error in the measured flow rate. Figure 93 below
indicates that the errors increase as the difference between
the fluid and the ambient temperatures for both insulated
and non-insulated flowcells. For non-insulated flowcells,

at large temperature differences, the error is about one
order of magnitude higher than that for insulated flowcells.
Therefore, for applications in severe weather conditions, it is
recommended that the flowcell be insulated to ensure the
accuracy of the meter.

0.05

—*— Meter with insulation
—*— Meter without insulation

0.04 |
0.03 |
0.02 |

0

Error in flow rate (%)

-0.01

-0.02 ‘ ‘ ‘
-40  -20 0 20 40 60 80 100 120

Temperature difference between fluid and ambient (deg c)

Figure 93: Example of flow error at Various temperature differences
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5.7 Manufacturing tests

The procedures for testing certain key functionalities of the 5.71 Frequency output test
Sentinel LCT8 are described in this section. The Sentinel

LCT8 Watchdog test, keypad test, display test and 10 test are
available to the user. As an example, the 10 test is discussed

in detail in this chapter. All other manufacturing tests are NOTE: If necessary, refer to Table 4 on page 23 as a
performed in a similar manner. reminder about color code meanings.

To test a frequency output, refer to Figure 94 below and
complete the steps on the following page.

The 10 test is used to troubleshoot any problems associated
with damaged electronics or changes in the process
conditions that may be affecting the Sentinel LCT8 inputs
and/or outputs. Proceed to the following three sections for
instructions on how to test specific 10 functions.

Options in requires at least user admin access

Options in : requires at least user 1 access

Options in : requires at least user 3 access

NOTE: To perform io test on
freq/tot #2 choose highlight the
option before v' key is pressed.

Use «or P arrow keys to
position the cursor.

Use A or ¥ arrow keys to
increment or decrement the
digits to the “test frequency”
you would like to see on the
frequency output.

Use A or ¥ arrow to highlight
the “drive control” option you
want and press v twice to
confirm selection.

Figure 94: Manufacturing |10 test - frequency output




1.

Refer to Primary pages on page 26 and navigate to
page 1. manufacturing tests.

Use the [A] and [¥] keys to highlight IO test and press the
[v] key to confirm your choice.

Use the [A] and [¥] keys to highlight freg/tot test and
press the [y/] key to confirm your choice or press the
[¥] key to return to the previous screen.

To test the desired frequency output, use the [A] and [¥]
keys to highlight either freq/tot #1 or freq/tot #2. Then,
press the [y/] key to confirm your choice or press the
[¥] key to return to the previous screen.

5. Use the [A] and [V¥] keys to highlight frequency and press
the [v/] key to confirm your choice or press the [¥] key to
return to the previous screen.

a. Use the [A] and [¥] keys to highlight test freq and
press the [v/] key to confirm your choice. At the next
screen, enter the test frequency value to be output.
Then, press the [y] key to save the new value or press
the [X] key to keep the old value and return to the
previous screen.

b. Use the [A] and [V¥] keys to highlight drive control and
press the [yv/] key to confirm your choice. At the next
screen, use the [A] and [¥] keys to highlight either
open drain or push-pull and press the [y/] key twice
to confirm your choice or press the [¥] key to cancel
and return to the previous screen.
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5.7.2 Totalizer output test

To test a totalizer output, refer to Figure 95 below and complete the steps on the next page.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

Options in requires at least user admin access
Options in : requires at least user 1 access

Optionsin : requires at least user 3 access

Note: To perform io test on
freq/tot #2 choose highlight the Use A or ¥ arrow to highlight the
option before v key is pressed. option to test.

Use < or > arrow keys to position
the cursor.

Use A or ¥ arrow keys to
increment or decrement the
digits to the “pulse count” for
totalizer test.

Use < or > arrow keys to position
the cursor.

Use A or ¥ arrow keys to
increment or decrement the
digits to the “pulse width” for
totalizer test.

Use A or ¥ arrow to highlight the
“polarity” option you want to test
and press v twice to confirm
selection.

Use A or ¥ arrow to highlight the
“drive control” option you want to
test and press v twice to confirm.

Figure 95: Manufacturing IO test - totalizer output




1.

Refer to Primary pages on page 26 and navigate to
page 1. manufacturing tests.

Use the [A] and [¥] keys to highlight 10 test and press the
[v] key to confirm your choice.

Use the [A] and [¥] keys to highlight freq/tot test and
press the [y/] key to confirm your choice or press the [¥X]
key to return to the previous screen.

To test the desired totalizer output, use the[A] and [¥]
keys to highlight either freq/tot #1 or freq/tot #2. Then,
press the [v/] key to confirm your choice or press the [X]
key to return to the previous screen.

5. Use the [A] and [¥] keys to highlight totalizer and press

the [v/] key to confirm your choice or press the [¥] key to
return to the previous screen.

a. Use the [A] and [¥] keys to highlight Pulse count and
press the [yv/] key to confirm your choice. At the next
screen, enter the desired pulse count value. Then,
press the [v'] key to save the new value or press
the [X] key to keep the old value and return to the
previous screen.

b. Use the [A] and [V¥] keys to highlight Pulse width and
press the [v/] key to confirm your choice. At the next
screen, enter the desired pulse width value. Then,
press the [v'] key to save the new value or press
the [X] key to keep the old value and return to the
previous screen.

c. Usethe [A] and [¥] keys to highlight polarity and
press the [yv/] key to confirm your choice. At the next
screen, use the [A] and [¥] keys to highlight either
positive or negative and press the [y/] key twice to
confirm your choice or press the [¥] key to cancel
and return to the previous screen.

d. Use the [A] and [¥] keys to highlight drive control and
press the [yv/] key to confirm your choice. At the next
screen, use the [A] and [¥] keys to highlight either
open drain or Push-Pull and press the [y/] key twice
to confirm your choice or press the [¥] key to cancel
and return to the previous screen.
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5.7.3 Alarm output test

To test an alarm output, refer to Figure 96 below and complete the following steps.

NOTE: If necessary, refer to Table 4 on page 23 as a reminder about color code meanings.

1. Refer to Primary pages on page 26 and navigate to 5. With alarm state highlighted, press the [v] key to
page I. manufacturing tests. confirm the selection or press the [¥] key to return to the

2. Usethe [A] and [¥] keys to highlight IO test and press the previous screen.

[v/] key to confirm your choice. 6. To select the alarm state you wish to test, use the [A] and
[¥] keys to highlight either trip or reset and press the [v/]
key twice to confirm your choice or press the [¥X] key to
cancel and return to the previous screen.

3. Usethe [A] and [V¥] keys to highlight alarm test and press
the [y/] key to confirm your choice or press the [¥] key to
return to the previous screen.

4. To test the desired alarm output, use the [A] and [V¥] keys
to highlight either alarm #1 or alarm #2. Then, press the
[v/] key to confirm your choice or press the [¥] key to
return to the previous screen.

Optionsin requires at least user admin access
Options in : requires at least user 1 access

Options in : requires at least user 3 access

NOTE: To perform IO test on
alarm #2 highlight the option
Press X Press v/ before v key is pressed.

v VorX

Use A or ¥ arrow to highlight the
“alarm state” option you want to
test and press v twice to confirm
selection.

Figure 96: Manufacturing 10 test - alarm output




5.8 Internallogs

The Sentinel LCT8 tracks all changes to the programming, a circular log, and it ensures that the user is always viewing
meter status (power on, power off), error status, date/time the 1000 most recent event records.
changes, etc., and stores the information in the internal

. The activity types that generate an audit log log file record
audit or error logs.

are listed in Table 14 on page 103below.

5.8.1 Auditlogs The audit log file is not viewable on the Sentinel LCT8
display, and the contents of the file stored in the meter’s
memory cannot be altered. However, the audit log file can
be downloaded to a PC using the Panametrics PanaView
5.8..1 The audit log file SEN898 software. Once saved to a PC, the audit log file may
be opened as a text file that includes the details listed in
Table 15 below in each record.

The Sentinel LCT8 audit log records system activity to a
user-readable log file and stores it in persistent memory.

The meter can store up to 1000 event records in the audit log
file. When the file size reaches this limit, any new record will
overwrite the oldest existing record in the file. This is called

Table 14: Activity types recorded in the audit log file

Activity type Description

The audit log file can be used to determine the meter start or reset time.
Power on/reset The meter power-on is usually the first entry in the audit log file, unless the entry was
overwritten, which occurs after 1000 events have been recorded.

The meter monitors all parameters that may have an impact on the flow rate measurement

Parameter change . . .
9 and records changes to those parameters in the audit log file.

Alarms When an alarm trips, the event is recorded in the audit log file.

As the user needs to be aware of any meter calibration changes, all such events are recorded
Calibration change in the audit log file. For example, an option card change might affect the meter calibration,
in which case a record is created.

When a user intentionally defaults the meter or a software corruption causes the meter

Default meter . . . .
parameters to be defaulted, the event is recorded in the audit log file.
Save/store/delete site file When a user saves, restores, or deletes a site file, the event is recorded in the audit log file.

When the meter firmware is updated to a different version, the event is recorded in the

Upgrade meter audit log file.

Table 15: Information included in each audit log record

Item Description

Rec# The event/record number (1-1000)

Date The date the event occurred (mm/dd/yyyy)

Time The time the event occurred (hh:mm:ss)

Source The channel on which the event occurred, including the meter or I/O source
ID The parameter ID of the value that changed

Name The name of the event

Auth The security level at the time of the event

The original value of the parameter (NOTE: Some events may not have an entry in this column,

Old . )
such as alarms being tripped or power events.)

The new value of the parameter (NOTE: This includes meter events, such as alarms being
tripped or power events which have no previous values.)
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5.8..2 Formatting and viewing audit log records

The audit log records have neatly formatted columns for easy readability. If the record types listed in Table 15 on page 103
contain irrelevant/not applicable column values, they are represented as “---" in the corresponding record column. A typical

audit log file record appears as follows:

Rec# Date Time Source ID Name Auth Old New
1 12/1n/2008 21319 Meter -— Power -— -— Power-on
2 12/n/2008  213:22 - 1 Alarm -—- -—- Tripped
Similarly, a parameter change record would appear
as follows:
Rec# Date Time Source ID Name Auth Old New
1 12/11/2008  5:11:58 1 25798 RXW width 0 1024 2048

The user may view the meter’s audit log file on the PC screen or may save it as either a text file or a Microsoft Excel file. To get
the full benefits of the Sentinel LCT8 audit trail feature, we recommend using the Microsoft Excel file option, which is available
only if Microsoft® Excel 2000 or later is installed on the PC. Additional formatting may be applied in the Microsoft Excel file for

enhanced readability.

5.8.2 Errorlogs

The Sentinel LCT8 error log records system error events in

a user-readable log file and stores that file in persistent
memory. The error event is also recorded in the audit log
file, whenever the meter changes from a No error state to an
error state or vice versa.

The meter can store up to 250 error event records in the
error log file. When the file size reaches this limit, any new
record will overwrite the oldest existing record in the file. This
is called a circular log, and it ensures that the user is always
viewing the 1000 most recent event records.

The error log file is not viewable on the Sentinel LCT8
display, and the contents of the file stored in the meter’s
memory cannot be altered. However, the error log file can
be downloaded to a PC using the Panametrics PanaView
SEN898 software. The log file saved to the PC opens as a text
file, and a typical error log file record appears as follows:

Rec# Date Source Name

1 12/12/2016

OldBitmap oid

14:36:35 9 Error 0x0

NewBitmap  New

EO: No error 0xf000001 E25: Half full pipe
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Chapter 6.
Specifications

6.1 Physical specifications

The Sentinel LCT8 overall dimensions are shown in Figure 97
below and are listed in Table 16 on page 106.

B

H2

HI

L B
Section B-B1 A

Figure 97: Flowcell assembly for Sentinel LCT8 (6" to 24" pipes)

105



Table 16: Flowcell dimensions

Dimensions in Dimensions in
Pipe diameter Flange class English units (rounded) metric units (rounded)

(inches) ([9)]
150# 22 23 16 559 585 407
6 300# 24 23 16 610 585 407
600# 26 24 16 661 610 407
150# 26 25 17 661 635 432
8 300# 28 26 17 712 661 432
600# 30 26 18 762 661 458
150# 28 27 20 712 686 508
10 300# 30 28 20 762 712 508
600# 32 29 20 813 737 508
150# 30 30 22 762 762 559
12 300# 32 31 22 813 788 559
600# 36 31 22 915 788 559
150# 36 32 23 915 813 585
14 300# 38 33 23 966 839 585
600# 40 33 24 1016 839 610
150# 38 35 25 966 889 635
16 300# 40 36 26 1016 915 661
600# 42 37 27 1067 940 686
150# 38 38 27 966 966 686
18 300# 40 39 28 1016 991 712
600# 44 40 30 ms 1016 762
150# 46 39 30 169 991 762
20 300# 48 4] 31 1220 1042 788
600# 50 4] 32 1270 1042 813
150# 48 43 33 1220 1093 839
24 300# 50 45 36 1270 143 915

600# 52 46 37 1321 1169 940
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6.1.2 System weight

WARNING!

When working with weights over 45 Ib
(20.4 kg), it is recommended that a properly
rated lifting device be used.

Table 17 below lists the worst case dry weights for each
vessel size by pressure class. The weights are based on the
heaviest standard material provided, in this case, stainless
steel. These weights include the transmitter supplied with a
stainless steel enclosure.

Table 17: Fully assembled dry weights

Fully assembled dry weight
nominal
diameter
e 600#
(in.)
239

6 286 346 108 130 157
8 334 398 497 151 181 225
10 421 512 694 191 232 315
12 582 704 896 264 320 407
14 746 925 1077 339 420 488
16 978 1200 1469 444 545 666

24 AV 2660 3202 958 1207 1453

6.1.3 SEN898 transmitter weight
Aluminum: 29 Ib. (13.2 kg)
Stainless steel: 58 Ib. (26.3 kg)
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6.2 Operation and performance specifications

6.2.1 Flow rate ranges

Maximum and minimum flow rates through the Sentinel LCT8 ultrasonic liquid flow transmitter are based on the pipe
diameter and the process fluid pressure. The information in Table 18 below is approximate, and it is based on representative
liquid components at a process temperature of 70°F (21°C).

Table 18: Flow rate ranges

Flow velocity Volumetric flow
Nominal pipe size
R S S N

6 150 1 40 0.3 12.2 20 818 90 3602 129 5147

8 200 1 40 0.3 12.2 35 1417 156 6237 223 8913

10 250 1 40 0.3 12.2 56 2233 246 9831 351 14049
12 300 1 40 0.3 12.2 80 3203 353 14100 504 20150
14 350 1 40 0.3 12.2 98 3905 430 17191 614 24566
16 400 1 40 0.3 12.2 129 5172 569 22772 814 32542
18 450 1 40 0.3 12.2 165 6618 728 20137 1041 41637
20 500 1 40 0.3 12.2 206 8241 907 36285 1296 51852
24 600 1 40 0.3 12.2 301 12022 1323 52932 1891 75639

6.2.2 Operating pressures

The maximum operating pressures for Sentinel LCT8 are listed in Table 19 below.

Table 19: Maximum operating pressures by material and pressure class

Maximum operating pressures (psig)

Flange wcs LCB CF8 CF8M
Do 100°F 284°F 100°F 284°F 100°F 284°F 100°F 284°F
150# 285 235 265 234 275 209 275 218
300# 740 659 695 643 720 550 720 570
600# 1480 1316 1395 1282 1440 1095 1440 139

Maximum operating pressures (barg)

Flange wcB LCB CF8 CF8M
e 38°C 140°C 38°C 140°Cc 38°C 140°Cc 38°C 140°Cc
150# 19.6 16.2 183 16.1 19.0 14.4 19.0 15.0
300# 51.0 45.4 479 44.3 496 37.9 496 39.3
600# 102.0 90.7 961 88.4 99.2 755 99.2 785

NOTE: For all load and force requirements and limitations, please consult Panametrics.
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Liquid hydrocarbons, crude and refined products, other
liquids

Each meter is calibrated to meet the OIML R117-1 international
standard. (Other calibrations are available upon request.)

+ 0.12% of measured volume for flow rates between 1 and 33
ft/s (0.3 and 10 m/s)

0.12% as per OIML R117

+ 0.027% according to APl MPMS 5.8

0 to 660 cSt

> Re 10,000, consult Panametrics for lower Reynolds numbers

Standard: -40 to +140°C (-40 to +248°F)

-40 to +60°C (-40 to 140°F)

-40 to +85°C (-40 to +176°F)

6.3 Meter body specifications

«+ Carbon steel SA216 Gr. WCB (carbon steel)

+ Low temperature carbon steel SA352 Gr. LCB (low temp
carbon steel)

. Stainless steel SA351 Gr. CF8 (304SS)
. Stainless steel SA351 Gr CF8M (316SS)

« Other materials available upon request

6 to 24 in.

- 150 #
+ 300#
+ 600 #

STD, XS [contact Panametrics for other options]

108 (for 8” and 8" pipe only), 40S, 80S [contact Panametrics

for other options]

Minimum 5 nominal pipe diameters upstream and
3 nominal pipe diameters downstream
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6.4 Electronics (SEN898) specifications

Standard: Epoxy coated aluminum « Two 4/20 mA analog inputs and one 100 ohm RTD input for
Optional: Stainless steel A351, Gr 316/316L temperature, pressure and density input (optional)

« Three 4/20 mA analog inputs for temperature, pressure
and density input (optional)

Size (LxHxD):13x11x 9in. (33.0x 27.9 x 22.9 cm)

- Panalink over RS232/485/USB

. + Modbus RTU over R$232/485
Aluminum: 29 Ib (13.2 kg)

Stainless steel: 58 Ib (24.3 kg)

Integrated flow computer with full P and T volume
corrections according to API 1.1
IP66

« USA/Canada: Class 1, div 1, Groups B, C,and D
» 100 to 240 VAC

+ 12to 32VDC

« Europe: ATEX |1 2 G Ex d IIB+H2 (Ex de as an option)
« IEC Ex: Ex d IIB+H2 (Ex de as an option)

A « 2014/30/EU EMC Directive

+ 2014/35/EU LVD Directive

. 2014/34/EU ATEX Directive
+ 2012/19/EU WEEE Directive
+ 2011/65/EU RoHS Directive

High-contrast, 128 x 64 pixel, LED graphical display

- Two isolated frequency/totalizer outputs
» Two alarm relays

Multiple country-specific approvals available upon request
+ One 4/20 mA analog output
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Appendix A. CE Mark
compliance and high
noise environments

A.1 Introduction

For CE Mark compliance, the Sentinel LCT8 flow transmitter
must meet the EMC and LVD directives.

IMPORTANT

CE Mark compliance is required for all units intended
for use in EU countries, and is also recommended for
installation in high electrical noise environments.

A.2 EMC compliance

In addition to the standard wiring requirements, the
electrical connections must be shielded and grounded
as described in Table 20 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.

Table 20: 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.

Terminate the shields to the case using the cable glands or to the

Al |nput/output options Shielded cable closest screw on the bus bar inside the enclosure.

IMPORTANT

Make sure to connect the Sentinel LCT8 case to the
earth ground with a grounding cable, using the external
ground screws found on either side of the enclosure. The
connection should be less than 9.8 feet (3 meters) long.

m
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Appendix B.
Service record

B.1 Introduction

Use this appendix to record information that will be
beneficial if the meter needs to be updated or for
troubleshooting purposes. Whenever an issue occurs or any
service procedure is performed on the Sentinel LCT8, the
details should be recorded in this appendix. An accurate
snapshot of the meter, as well as the history of the meter,
can prove very helpful in troubleshooting any current or
future problems.

NOTE: For instructions on how to find the diagnostic
parameters listed in the tables in this appendix, refer
to Flow info on page 94.

B.2 User defined settings for the
input/output connections

Table 21: Analog inputs

. . > .
Parameter Analog input (example) Anqloillg]put # Anqloilwfut # Ana:gsl?;:; #3

Label Ainl

Model Temperature
Units °C

Base (4 mA) 10

Span (20 mA) 50

Table 22: Analog output

Parameter Analog output (example) Analog output

Loop status Off

Channel Composite

Publisher Volumetric

Units Liter/min

Base (4 mA) -12.2 I/m
Span (20 maA) 12.2 I/m
Error level Hold value

Mode Passive
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Table 23: Frequency/totalizer output

Parameter

FT link mode
Freqg/tot status

F/T mode

F/T output drive ctl
F/T channel

F/T publisher
F/T units

Fbase

Fspan

Freq: value (min)
Freq: value (max)
Freq: error level
Tot: unit/pulse
Tot: pulse width

Tot: polarity

Freq/total (example)

Independent
On
Frequency
Open drain
Composite
Volumetric

Cubic meters/

hr

0 Hz
10000 Hz

0 m3/h
2500 m3/h
Hold last

100 m3/h
100 ms
Positive

Freq/total #1

Freq/total #2

Parameter

Alarm status

Alarm type

Alarm latch

Alarm channel

Level: alarm publisher
Level: alarm unit
Level: trip point

Level: dead band
Level: trip direction
Level: error level

Level: alarm TYPE

Failsafe

Level

Latch

Channel 1

Velocity

Meters/sec

100 m/s
1 m/s
Trip above

Reset

All

Table 24: Alarm output




B.3 Baseline diagnostics

Velocity
SOS
Gain
SNR

LV
ATTEN
ATw TW
ATw G

ATw SNR

B.4 Troubleshooting diagnostics

NOTE: Make additional copies of this table as needed.

Table 26: Baseline flow rate

Velocity

SOS
Gain
SNR

Lv
ATTEN
ATw TW
ATw G
ATw SNR

Current errors
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B.5 Data entry

Record complete and detailed service data for the Sentinel LCT8 in Service record below. Make additional copies of this table
as needed.

Table 27: Service record

m Description of service Performed by
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Appendix C. Modbus register map

NOTE: Grayed out register addresses indicate the register is reserved for future use only.

Measure- | Read/ Reg e R
Category ments | write | TYP® Format -
0w [ 9] om0

Velocity LSW float 1 0x0000 1025 0x0400 2049 0x0800 3073 0x0C00 4097 0xI000 5121 0x1400 6145 O0x1800 7169 O0xICOO 8193 0x2000

Volumetric R F 2 LSW float 3 0x0002 1027 0x0402 2051 0x0802 3075 O0x0C02 4099 O0x1002 5123 0x1402 6147 0x1802 7171 0xICO2 8195 0x2002

Primary Std

R F 2 |Lswfloat| 5 | 0x0004 1029 | 0x0404 | 2053 | 0x0804 | 3077 | 0xOCO4 | 4101 | 0x1004 | 5125 | 0x1404 | 6149 | 0x1804 | 7173 | 0XICO4 | 8197 | 0x2004
measure=avelvls,l=d (e
ments

Mass flow R F 2 LSW float 7 0x0006 1031 0x0406 2055 0x0806 3079 O0xO0CO06 4103 0x1006 5127 0x1406 6151 0x1806 75 0xIC06 8199 0x2006

E'r’zt'gy R F 2 |Lswfloat| 9 |0x0008 | 1033 | 0x0408 | 2057 | 0x0808 | 3081 | 0xOCO8 | 4105 | 0xI008 | 5129 | 0x1408 | 6153 | 0xI808 | 7177 | 0XICO8 | 8201 | 0x2008

S;C;,L;r:g R F 2 ISWfloat 1|  0x000A 1035 Ox040A 2059 OxO80A 3083 OxOCOA 4107 OxI00A 5131 OxI40A 6155 OxI80A 7179 OXICOA 8203 0x200A

. upwansit R F 2 Iswfloat 13 0x000C 1037 0x040C 2061 0x080C 3085 OXOCOC 4109 0xI00C 5133 0x140C 6167 0XI80C 7181 0XICOC 8205 0x200C
diagnostics

DNtransit R F 2 ISwfloat 15  0:000¢ 1039 OxO40E 2063 OxO80E 3087 OXOCOE 4l OXIOOE 5135 OXI40E 6169 OxI80E 7183 OXICOE 8207 O0x200E

Delta T R F 2 LswWfloat 17 0x0010 1041 0x0410 2065 O0x0810 3089 OxOCIO 413  OXI00 5137 0x410 6161 0XI810 7185 OXICI0 8209 0x2010

stlﬂ: :;h R F 2 ISWfloat 19 0x0012 1043 0x0412 2067 O0x0812 3091 OxOCI2 4U5 0xI012 5139 Oxl412 6163 Oxi812 7187 OxICl2 8211  0x2012

sgg:{'ﬁh R F 2 IsWfloat 21 0x0014 1045 O0x0414 2069 Ox08l4 3093 OxOCI4 417 O0xI0l4 5141 Ox4l4 6165 OxI814 7189 0XICl4 8213  0x2014

U‘;‘[’é’l‘g] R F 2 Iswfloat 23 0«05 1047 0x0416 2071 0x0816 3095 OxOCI6 4N19 OxI0l6 5143 0x416 6167 OxI816 7191 OxICI6 8215 0x2016

Di‘[’(;’;] R F 2 Iswfloat 25  0x0015 1049 0x0418 2073 Ox0818 3097 OxOCI8 4121 OXI0I8 5145 0x418 6169 0xI818 7193 OXICI8 8217  0x2018

Receiver

diagnostics

UP DAC R U 2 Uirr“stg‘;d 07 0x001A 1051 O0x041A 2075 OxO81A 3099 OxOCIA 4123 OxI0IA 5147 Ox14IA 6171 OXI8IA 7195 OXICIA 8219 Ox201A

DN DAC R U 2 Ui'r“st'egé‘;d 29 0x00IC 1053 0x041C 2077 Ox08IC 3101 O0xOCIC 4125 OXI0IC 549 0XM4IC 6173 OXI8IC 7197 OXICIC 8221 0x20IC

gfsg?rs R F 2 ISwfloat @ 0x001F 1055 OxO4IE 2079 OxO8IE 3103 OxOCIE 4127 OXIOlE 5151 OXI4E 6175 OXI8IE 7199 OXICIE 8223 Ox201E

Z’;‘s‘c’r’i“nf R F 2 Iswfloat 33 0x0020 1057 0x0420 2081 0x0820 3105 Ox0C20 4129 0xI020 5153 0x1420 6177 0x1820 7201 0xIC20 8225 0x2020

PEAK% R F 2 Iswfloat 35  0x0027 1059 0x0422 2083 0x0822 3107 0x0C22 4131 0xI022 555 O0x1422 6179 0x1822 7203 OxIC22 8227 0x2022

UPsignalQ R F 2 Iswfloat 37  0x0024 1061 0x0424 2085 0x0824 3109 0x0C24 4133 0x1024 5157 0x424 6181 0xI824 7205 O0xIC24 8229 0x2024

DNsignalQ R F 2 ISWfloat 39 0:0006 1063 0x0426 2087 O0x0826 3 0x0C26 4135 0xI026 5159 0x1426 6183 0x1826 7207 OXIC26 8231 0x2026

UP+-peak R F 2 IsWfloat 41  0x0028 1065 0x0428 2089 0x0828 3NI3 0x0C28 4137 0xI028 5161 0x1428 6185 0x1828 7209 O0XIC28 8233 0x2028

signal D':;l: R F 2 ISWfloat 43 0x0004 1067 Ox042A 2091 Ox082A 315 OXOC2A 4139 OxI02A 5163 Ox142A 6187 OxI82A 7211 OXIC2A 8235 Ox202A

processing P

diagnostics

Uf'; R F 2 ISWfloat 45 0x002C 1069 0x042C 2093 0x082C 317 0xOC2C 4141 0xI02C 5165 O0x142C 6189 O0x182C 7213 0XIC2C 8237 0x202C

D:]z:’;:“ R F 2 ISWfloat 47 Ox002E 1071 0x042E 2095 Ox082E 3119 OXOC2E 4143 OxI02E 5167 Ox142E 6191 OxI82E 7215 OXIC2E 8239 O0x202E

Theta 3 R F 2 |Iswfloat| 49 | 0x0030 | 1073 | 0x0430 | 2097 | 0x0830 | 3121 | 0xOC30 | 4145 | 0x1030 | 5169 | 0x1430 | 6193 | 0x1830 | 7217 | 0xIC30 | 8241 | 0x2030

CEEl R F 2 Lswfloat 51 0x0032 1075 0x0432 2099 0x0832 3123 0xOC32 4147 0xI032 5171 0x1432 6195 0x1832 7219 0xIC32 8243 0x2032
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Table 28: Modbus register P

Measure- | Read/
Cat A T Fe t
B I H -

Rey:f'ds R F 2 Iswfloat 53 0x0034 1077 0x0434 2101 0x0834 3125 OxOC34 4149 0xI034 573 0x434 6197 0xI834 7221 0xIC34 8245 0x2034
K(RE) R F 2 ISWfloat 55 0x0036 1079 0x0436 2103 0x0836 3127 O0xOC36 4151 0xI036 5175 0x1436 6199 0x1836 7223 0xIC36 8247 0x2036
Correction
factors cTL R F 2 |Lswfloat| 57 | 0x0038 1081 | 0x0438 | 2105 | 0x0838 | 3129 | 0x0C38 | 4153 | 0x1038 | 5177 | 0x1438 | 6201 | 0xI838 | 7225 | 0xIC38 | 8249 | 0x2038
cPL R F 2 LswWfloat 59 O0x003A 1083 Ox043A 2107 Ox083A 3131 OxOC3A 4155 OxIO3A 5179 OxI43A 6203 OXI83A 7227 OXIC3A 8251 0x203A
CTPL R F 2 LSW float 61 0x003C | 1085 | 0x043C | 2109 | 0x083C | 3133 | 0x0C3C | 4157 0x103C 5181 0x143C | 6205 | 0x183C 7229 | OXIC3C | 8253 | 0x203C
‘Q’t‘;’:r?")y R F 2 ISwfloat 63 Ox003E 1087 Ox043F 21l OxO83E 3135 OXOC3E 4159 OXI03E 5183 OXI43E 6207 OXI83E 7231 OXIC3E 8255 Ox203E
Rt:;‘:; R F 2 |Lswfloat| 65 | 0x0040 | 1089 | 0x0440 | 213 | 0x0840 | 3137 | 0xOC40 | 4161 | 0x1040 | 5185 | 0x1440 | 6209 | 0xI840 | 7233 | OXIC40 | 8257 | 0x2040
Susfr:y' R F 2 Lswfloat 67 0x0042 1091 0x0442 215 0x0842 3139 0x0C42 4163 0xI042 5187 Ox442 621l 0x1842 7235 0xIC42 8259 0x2042
Tempera-
ture inputs
S;gfs'y R F 2 Iswfloat 69 0x0044 1093 0x0444 2117 0x0844 3141 O0xOC44 4165 O0xI044 5189 0x1444 6213 0xI844 7237 0MCA4 8261 0x2044
R:;‘r‘]’s“ R F 2 ISwfloat 71  0x0046 1095 0x0446 2119 0x0846 3143 O0xOC46 4167 0xI046 5191 0x1446 6215 0xI846 7239 0xIC46 8263 0x2046
Delta h R F 2 LSW float 73 0x0048 | 1097 | 0x0448 2121 0x0848 | 3145 | 0x0C48 | 4169 0x1048 | 5193 | 0x1448 6217 0x1848 7241 0x1C48 | 8265 | 0x2048
Pi':;i‘t‘;e P';S;:’t'e R F 2 ISWfloat 75 O0x004A 1099 Ox044A 2123 Ox084A 3147 OXOCAA 4171 OxI04A 5195 OXI44A 6219 OXI84A 7243 OXICAA 8267 Ox204A
S”_F:SSLC.:I R F 2 LSW float 77 0x004C noi1 0x044C | 2125 | 0x084C | 3149 | 0x0C4C | 4173 0x104C | 5197 | 0x144C 6221 0x184C | 7245 | OxIC4C | 8269 | 0x204C
?ﬁ:jt";' R F 2 LSwfloat 79 OxO04E 1103 Ox044E 2127 Ox084E 3151 OxOCAE 4175 OXI04E 5199 OXI44E 6223 OXIB4E 7247 OXICAE 8271 Ox204E
Special
inputs
i‘]’:jt";' R F 2 |Lswfloat| 81 |0x0050 | 105 | 0x0450 | 2129 | 0x0850 | 3153 | 0xOC50 | 4177 | 0x1050 | 5201 | 0x1450 | 6225 | 0XI850 | 7249 | OXIC5O | 8273 | 0x2050
IS::LC‘:‘IC:: R F 2 LSW float 83 0x0052 no7 0x0452 2131 0x0852 3155 0x0C52 4179 0x1052 5203 0x1452 6227 0x1852 7251 0xIC52 8275 0x2052
FWDtotal R D 4 di‘gle 129 0x0080 1153 0x0480 2177 0x0880 3201 OxOC80 4225 0xI080 5249 O0x1480 6273 O0x1880 7297 0xIC80 8321 0x2080
REVtotal R D 4 d;i"g'le 133 0x0084 1157 0x0484 2181 0x0884 3205 O0xOC84 4229 0xI084 5253 0x1484 6277 0x1884 7301 0XIC84 8325 0x2084
FWD mass R D 4 d::.l‘gb 137 0x0088 ne1 0x0488 | 2185 | 0x0888 | 3209 | 0xOC88 | 4233 | 0x1088 | 5257 | 0x1488 6281 0x1888 7305 | OxIC88 | 8329 | 0x2088
REVmass R D 4 d;i‘gle 141 0x008C 1165 0x048C 2189 O0x088C 3213 O0XOCS8C 4237 OXI08C 5261 0xI48C 6285 0xI88C 7309 OXIC8C 8333 O0x208C
FWD Lsw
R D 4 145 | 0x0090 | 1169 | 0x0490 | 2193 | 0x0890 | 3217 | 0xOC90 | 4241 | 0x1090 | 5265 | 0x1490 | 6289 | 0xI890 | 7313 | 0XIC90 | 8337 | 0x2090
Flow energy double
totals (as
doubles) o
REVenergy R D 4 oo 149 0x0084 173 0x0494 2197 0x0894 3221 0X0C94 4245 O0xI094 5269 0xI494 6293 0x894 7317 0xIC94 8341 0x2094
Totaltime R D 4 d;i‘gle 153 0x0098 1777 0x0498 2201 0x0898 3225 OxOC98 4249 0xI098 5273 0x1498 6297 O0xI1898 7321 0xIC98 8345 0x2098
STD FWD Lsw
ool R D 4 ool 157 0x009C U181 0x049C 2205 0x089C 3229 O0x0CEC 4253 O0X09C 5277 0XM49C 6301 OXI8SC 7325 OXICIC 8349 0x209C
STD REV Lsw
ety R D 4| geobe | 161 | 0x00A0 | 1185 | 0x04A0 | 2209 | 0x08AO | 3233 | OXOCAO | 4257 | OXIOAO | 5281 | OxI4A0 | 6305 | OXI8AO | 7329 | OXICAO | 8353 | 0x20A0
STD total Lsw
time R D 4 double 165 0x00A4 1189 0x04A4 2213 0x08A4 3237 O0x0CA4 4261 0x10A4 5285 O0x14A4 6309 0x18A4 7333 0OxICA4 8357 0x20A4
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Table 28: Modbus register P

Measure- | Read/
Cat A T Fe t
B I H -

:;’Z;i’st‘;tr%' R L 2 ISWfloat 257 0x0l00 1281 0x0500 2305 0x0900 3329 O0xODOO 4353 OXI00 5377 OxI500 6401 0x900 7425 O0XIDOO 8449 0x2100
'::Vg'?stt‘::ﬂ' R L 2 Iswfloat 259 0x0102 1283 0x0502 2307 0x0902 3331 O0xODO2 4355 OX102 5379 OxI502 6403 0xI902 7427 0XIDO2 8451 0x2102
f;’:;s::tr":,' R L 2 IsWfloat 261 0x0l04 1285 0x0504 2309 0x0904 3333 O0xODO4 4357 0104 5381 OxI504 6405 0x1904 7429 O0xIDO4 8453 O0x2104
[ngtt"etr"(') R L 2 ISWfloat 263 0x0I06 1287 0x0506 231 0x0906 3335 O0xODO6 4359 OXI06 5383 OxI506 6407 0x906 7431 OXIDO6 8455 0x2106
f:g\"l;?:r’: R L 2 Lswfloat 265 0x0108 1289 0x0508 2313 0x0908 3337 O0xODO8 4361 OI08 5385 O0xI508 6409 0xI908 7433 OXIDO8 8457 02108
;21:;2 R L 2 Iswfloat 267 Ox0I0A 1291 Ox050A 2315 Ox090A 3339 OXODOA 4363 OXIIOA 5387 OXIS0A 6411 OXI90A 7435 OXIDOA 8459 Ox210A
i‘é";s'g‘:zs R L 2 |Lswfloat| 269 | 0x010C | 1293 | 0x050C | 2317 | 0x0S0C | 3341 |OxODOC | 4365 | OXIIOC | 5389 | 0XIS0C | 6413 | 0XI90C | 7437 | 0XIDOC | 8461 | 0x2I0C
F:’;’gi;?;ﬁs R L 2 LsWfloat 271 OXxOIOE 1295 OxOBOE 2319 OxO90F 3343 OXODOE 4367 OXIOE 5391 OXIS0E 6415 OXI90F 7439 OXIDOE 8463 Ox2I0F
Fr‘;\/;s'g:szs R L 2 |Lswiloat| 273 | Ox0N0 | 1297 | 0x0510 | 2321 | 0x0910 | 3345 | 0xODIO | 4369 | OO | 5393 | OXI510 | 6417 | 0xI910 | 7441 | OXIDIO | 8465 & 0x210
reg'i:f:rz R L 2 Iswfloat 273 0x00 1297 O0x0510 2321 0x0910 3345 O0xODIO 4369 OXNO 5393 OXISI0 6417 090 7441 OXIDIO 8465 Ox2110
f:;’ig:fg R L 2 |Lswfloat| 275 | OxON2 | 1299 | 0x0512 | 2323 | 0x0912 | 3347 | OxODI2 | 4371 | OxIN2 | 6395 | OXIS12 | 6419 | 012 | 7443 | OXIDI2 | 8467 | Ox2N2
':Z\ég;:rs]s R L 2 Iswfloat 277 Ox0ll4 1301 0x0514 2325 O0x0914 3349 OxODI4 4373 Oxlll4 5397 OxI514 6421 OxI9l4 7445 OxIDI4 8469 O0x21l4
Flow totals
(scientific
notation) ':s;’ig:f; R L 2 |1swfloat| 279 | OxON6 | 1303 | Ox0516 | 2327 | 0x0916 | 3351 | OxODI6 | 4375 | OxIl6 | 5399 | OXISI6 | 6423 | 0916 | 7447 | OxIDI6 | 8471 | Ox2116
FWD
energy R L 2 LSW float 251 0x0ns 1305 O0x0518 2329 0x0918 3353 0xODI8 4377 0x118 5401 0xI518 6425 0x1918 7449 0OxIDI8 8473 0x2118
register 0
FWD
energy R L 2 |Lswfloat| 283 | OxONA | 1307 | OXOSIA | 2331 | OXO9IA | 3355 | OXODIA | 4379 | OXINA | 5403 | OXISIA | 6427 | OXOIA | 7451 | OXIDIA | 8475 | OX2IIA
register 1
FWD
energy R L 2 LSWfloat 285 OxONIC 1308 Ox05IC 2333 Ox09IC 3357 OxODIC 4381 OXIIC 5405 OXSIC 6429 OXI9IC 7453 OXIDIC 8477 Ox2lIC
register 2
Rri‘;?;::%y R L 2 |LsWfloat| 287 | OXONE | 1311 | OXOSIE | 2335 | OxO9IE | 3358 | OXODIE | 4383 | OXINE | 5407 | OXISIE | 6431 | OXIQIE | 7455 | OXIDIE | 8478 | Ox2ME
Rf:g‘i’;‘:g]y R L 2 Iswfloat 289 0x0120 1313 0x0520 2337 0x0920 3361 0xOD20 4385 OxI20 5409 OxI520 6433 0xI920 7457 0xID20 8481 0x2120
Rfe\;?;::gzy R L 2 |Lswfloat| 291 | 0x0122 | 1315 | 0x0522 | 2339 | 0x0922 | 3363 | 0xOD22 | 4387 | OxI122 | 5411 | 0xI522 | 6435 | 0x1922 | 7459 | 0xID22 | 8483 | 0x2122
T°§’('};';“e R L 2 ISWfloat 293 0x0124 1377 0x0524 2341 0x0924 3365 O0xOD24 4389 Ox124 5413 O0XI524 6437 0x1924 7461 0xID24 8485 0x2124
Ts(’etg;'g‘: R L 2 Iswfloat 295 0x0126 1319 0x0526 2343 0x0926 3367 O0xOD26 4391 OXi26 5415 O0xI526 6439 0x1926 7463 O0xID26 8487 Ox2126
STD FWD
total R L 2 Iswfloat 297 Ox0128 1321 0x0528 2345 0x0928 3369 0x0D28 4393 OXI28 5417 0xI528 6441 0xI928 7465 O0XID28 8489 0x2128
register 0
STD FWD
total R L 2 LSW float 299 0x012A | 1323 | Ox052A | 2347 | 0x092A | 3371 | OxOD2A | 4395 | Ox112A | 5419 | OxI52A | 6443 | 0x192A 7467 | OxID2A | 8491 0x212A
register 1
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Table 28: Modbus register P

STD FWD
total R L 2 ISwfloat 301 Ox012C 1325 0x052C 2349 0x092C 3373 OxOD2C 4397 OMI2C 5421 0xI52C 6445 0x192C 7469 O0xID2C 8493 0x212C
register 2
STDREV
total R L 2 |Lswfloat| 303 | OXOI2E | 1327 | OxO52E | 2351 | Ox092E | 3375 | OxOD2E | 4399 | OXN2E | 5423 | OXIS2E | 6447 | OXI92E | 7471 | OXID2E | 8495 | Ox2I2E
register 0
STD REV.
total R L 2 Lswfloat 305 O0x0130 1329 0x0530 2353 0x0930 3377 0xOD30 4401 Ox130 5425 0xI530 6449 0x1930 7473 0xID30 8497 0x2130
Flow totals WETRICTA]
(scientific
notation)
STDREV
total R L 2 | LSwfloat| 307 | Ox0182 | 1331 | 0x0532 | 2355 | 0x0932 | 3379 | OxOD32 | 4403 | 032 | 5427 | 0xI532 | 6451 | 0x1932 | 7475 | OXID32 | 8499 | 0x2132
register 2
tisr:‘de‘g:;,'s R L 2 IswWfloat 309 O0x0134 1333 O0x0534 2357 0x0934 3381 0xOD34 4405 O34 5429 0xI534 6453 0xI934 7477 0xID34 8501 0x2134
Std total
timesec- R L 2 Iswfloat 3 O0x0136 1335 O0x0536 2369 0x0936 3383 O0xOD36 4407 OxI36 5431 0xI536 6455 0xI936 7479 0xID36 8503 Ox2136
onds
SwirlAngle R F 2 Iswfloat 313 O0x0138 1337 0x0538 2361 0x0938 3385 O0xOD38 4409 038 5433 0xI538 6457 0x1938 7481 0xID38 8505 0x2138
Swirl
diagnostics
Crossflow R F 2 |Lswfloat| 315 | OxO13A | 1339 | OXO53A | 2363 | Ox093A | 3387 | OxOD3A | 4411 | OXII3A | 5435 O0xI53A | 6459 | OXI93A | 7483 | OXID3A | 8507 | Ox213A
Tempera-
tremput FIW F 2 Iswfloat 87 Ox013C 1341 0x053C 2365 O0x093C 3389 O0xOD3C 4413 OXI3C 5437 OXI53C 6461 OxI98C 7485 OXID3C 8509 0x213C
Mi:‘;z‘t‘s Priis:l:’tre RIW F 2 |Lswfloat| 319 | OxOI3E | 1343 | OxOS3E | 2367 | Ox093E | 3391 | OxOD3E | 4415 | OXN3E | 5439 | OXIS3E | 6463 | OxI93E | 7487 | OXID3E | 851 | Ox2I13E
D]i:i':y RIW F 2 Lswfloat 321 0x0140 1345 0x0540 2369 0x0940 3393 O0xOD40 4417 OXI40 5441 0xI540 6465 0x1940 7489 0xIDA0 8513  0x2140
Modbus  [ERESRE
access  [RSORERIRY L 2 |Lswfloat| 323 | Ox0M2 | 1347 | 0x0542 | 2371 | 0x0942 | 3395 | 0xODA42 | 4419 | OxIl42 | 5443  0xI542 | 6467 | 0x1942 | 7491 | 0xID42 | 8515 | 0x2142
control
Lsw
Errorcode R B 2 “"ﬁ;ﬂged 385 0x0180 1409 0x0580 2433 0x0980 3457 0xOD8O 4481 Ox180 5505 O0xI580 6529 0x1980 7553 OxID8O 8577 0x2180
integer
?;Z‘T; w I 1 Ui’:ftf;;d 513  0x0200 1537 0x0600 2561 OxOAOO 3585 OxOEOO 4609 0xI200 5633 OxI600 6657 OXIAO0 7681 OXIEO0 8705 0x2200
Meter IR Unsigned
batch w | 1 nsig 514 0x0201 1538 0x0601 2562 OxOAOl 3586 OxOEOl 4610 0x1201 5634 0xI601 6658 OXIAOl 7682 OXIEOl 8706 0x2201
control P integer

Unsigned
integer

pod R | 1 Unsigned yeags oxa000
order integer
Baudrate R I 1 Unsigned yeae6  oxa001
integer
Parity R | 1 Unsigned yea0; oyxa002
integer
Comm
Settings
Stopbits R I 1 Unsigned yeag8 0xa003
integer
Meteraddr R | 1 Unsigned yea89 04004
integer
Allones R I 1 Unsigned ye356  oxa00s
integer

Modbus Modbus
access access R |
status status

Error code R I 1 5156 0x0202 1539 0x0602 2563 Ox0A02 3587 OxOE02 4611 0x1202 5635 0x1602 6659 OxIA02 7683 OxIE02 8707 0x2202

Unsigned

. 16391 0x4006
integer
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DECLARATION

'=l1Panametrics oF

a Baker Hughes business CONFORMITY

DOC-0009, Rev. D1

Panametrics
1100 Technology Park Drive
Billerica, MA 01821
USA

declare under our sole responsibility that the

Sentinel LCT/LCTX Liquid Custody Transfer Ultrasonic Flow Meter
Sentinel LNG Cryogenic Liquids Ultrasonic Flow Meter
Sentinel SEN898 Ultrasonic Flow Transmitter

to which this declaration relates, is in conformity with the following standards:

- EN 60079-0: 2012 +AIl: 2013

- EN 60079-1: 2014

« EN 60079-7: 2015

- EN 60529:1991 +Al: 2000

« 112G ExdelIBT6 Ta = -40°C to +60°C IP66; FMO9ATEX0072X, FMI3ATEX.0018X (FM Global, UK)
« 112 DExtD A21IP66 T85°C Tz = -40°C to +60°C IP66; FMO9ATEX0072 (FM Global, UK)

« EN 61326-1: 2013, Group 1, Class A, Industrial Electromagnetic Environments

- EN 61326-2-3: 2013

« EN 61010-1: 2010, Overvoltage Category Il

following the provisions of the 2014/30/EU EMC, 2014/35/EU Low Voltage and 2014/34/EU
ATEX Directives.

The units listed above and any ancillary equipment supplied with them do not bear CE marking
for the Pressure Equipment Directive, as they are supplied in accordance with Article 3, Section
3 (sound engineering practices and codes of good workmanship) of the Pressure Equipment
Directive 2014/68/EU for DN<25.

Billerica - April 2016

Issued Mr. Chris Frail
Engineering Manager
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Certification &

'=1Pana metrics safety statements

a Baker Hughes business

Certification and safety statements for the Sentinel™ LCT or
LCTx ultrasonic flow meter

When installing this apparatus, the following requirements must be met:

Field wiring shall be rated at least 10°C above 85°C.
Connecting cables shall be mounted securely and protected from mechanical damage, pulling and twisting.
Cable entries are %" NPT.

Cable glands of an approved flameproof design are required. These must be installed according to the manufacturer’s
instructions. Where the cable glands are provided by Panametrics, the manufacturer’s instructions, as supplied to
Panametrics, will be included in the documentation.

The system is covered by the certificate numbers FMIBATEX0018X and IECEx FMG 13.0008X as shown on the labels on

the following page. The system temperature code is dependent upon the process fluid temperature range of -40°C to
140°C. The surface temperature of the sensor body and electronics can approach the process fluid temperatures, and all
necessary precautions should be taken.

Unused entries must be sealed using a suitably certified threaded plug.
Modifications to the flameproof enclosure are not permitted.
The apparatus should be de-energized before opening.

Installation shall be in accordance with the installation instructions and the National Electrical Code® ANSI/NFPA 70, the
Canadian Electrical Code C22.1, or IEC/EN 60079-14, as applicable.

Equipment is of type flameproof “d” design or flameproof with increased safety “d e” design and complies with:

EN 60079-0:2012 +A11:2013, EN 60079-1:2014, EN 60079-7:2015, EN 60529:1991 +A1:2000, IEC 60079-0:2011, IEC 60079-1:2007, I[EC
60079-7:2006 and IEC 60529:2001.

The product contains no exposed parts which produce surface temperature infrared, electromagnetic ionizing, or non-
electrical dangers.

The product must not be subjected to mechanical or thermal stresses in excess of those permitted in the certification
documentation and the instruction manual.

The product cannot be repaired by the user; it must be replaced by an equivalent certified product. Repairs should only be
carried out by the manufacturer or by an approved repairer.

Only trained, competent personnel may install, operate and maintain the equipment.

The product is an electrical apparatus and must be installed in the hazardous area in accordance with the requirements
of the EC Type Examination Certificate. The installation must be carried out in accordance with all the appropriate
international, national and local standard codes and practices and site regulations for flameproof apparatus and in
accordance with the instructions contained in the manual. Access to the circuitry must not be made during operation.

1100 Technology Park Drive, Billerica, MA CSS-0005, Rev. D
01821, U.S.A. August 2017
Telephone: 978-437-1000 or 800-833-9438
Panametrics, Shannon Free Zone East,
Shannon, County Clare, Ireland
Telephone: +353 61470200
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Special conditions for safe use

Consult the manufacturer if dimensional information on
the flameproof joints is necessary.

Follow the manufacturer’s instructions to reduce the
potential of an electrostatic charging hazard.

Consult the manufacturer for genuine replacement flange
fasteners. M10x35 hexagon socket cap screws of

ISO 12.9 DIN912 grade steel (zinc-plated) or better, with
a minimum yield strength of 135,000 psi are acceptable
alternatives.

The sensor body temperature code rating is dependent
on the process temperature (see the table below). It is
assumed that the external surface of the sensor body will
be, at worst case, equal to the process temperature. In all
cases, the electronics assembly will be marked T6, as it will
be locally mounted for process temperatures up to 85°C
and will be remotely mounted for process temperatures
exceeding 85°C.

NOTE: The remote mount electronics option is not yet
available for the Sentinel LCT8 model.
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Local

Remote

Remote

Remote

Remote

Remote

Process

Temperature (TP)

TP < 85°C

TP < 85°C

85°C < TP £100°C

100°C < TP < 120°C

100°C < TP £ 135°C

135°C < TP < 140°C

T6
T6
75

T4A
(For USA and Canada only)

T4

140°C



« Markings shall appear on the /, as shown below (LCT8
shown as an example):

» Markings shall appear on the transmitter tag plate, as
shown below (LCT8 shown as an example):

©] ©] O @]

Sentinel™ LCT 8 Sentinel™ LCT 8

Panametrics Ultrasonic Panametrics Ultrasonic
Liquid Flow Meter Liquid Flow Meter

FM13ATEX0018X Class I, Div. 1, Gr. B,C, D T6..140°C FM13ATEX0018X Class |, Div. 1,Gr. B,C, D T6..140°C
IECEX FMG 13.0008X Ta =-40°C to +60°C; IP66, Type 4X IECEX FMG 13.0008X Ta =-40°C to +60°C; IP66, Type 4X
112G Exd IIB+H2 T6..140°C Gb 200 Vpp, 5 MA 112G ExdellB+H2 T6..140°C Gb 200 Vpp, 5 mA

A CCeo| |0 ® T A CEuo

EXPLOSIONPROOF ONLY (Ex d) EXPLOSIONPROOF with
INCREASED SAFETY (Exd e)

Markings shall appear on the specification tag plate, as
shown below (LCT8 shown as an example):

CAUTION: CONDUIT SEALS REQUIRED WITHIN 18 INCHES
ATTENTION: JOINTS DE CONDUIT REQUIS MOINS DE 18 POUCES

Sentinel™ LCT 8
Panametrics UItrasonlc
Liquid Flow Meter

FM13ATEX0018X  Class |, Div. 1, Gr. B,C, D T6
IECEx FMG 13.0008X ;
126 exd ig+H2166b & 2@ —————————————————

Ta = -40°C to +60°C; IP66, Type 4X c € 1180 ELECTRONICSPARTSTRING: _ _ _ _ _ _ _ _

POWER: ;E’\LS???:::::::::::::::J
ALL CONDUIT ENTRIES ARE 3/4 NPT B
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Wiring connections for increased safety

Maximum size*: Solid - 4.0 mm? (12 AWG) stranded - 2.5 mm? (14 AWG)
Power connection Number of conductors**: 2 Solid - max 1.5mm? (16 AWG)
2 Stranded - max 1.0 mm? (18 AWG)
Maximum size*: Solid - 4.0 mm? (12 AWG) stranded - 2.5 mm? (14 AWG)

Number of conductors**: 2 Solid - max 1.6 mm?2 (16 AWG)
All other screw

terminal connections
2 Stranded - max 1.5 mm? (16 AWG)

* Single conductor; **Multiple conductors of same cross-section
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Customer support centers

Americas

U.S.A.

Panametrics

1100 Technology Park Drive
Billerica, MA 01821

US.A.

Tel: +1 800 833 9438 (toll-free)
Tel: +1 978 4371000

Europe

Ireland

Panametrics

Shannon Free Zone East

Shannon, County Clare

Ireland

Tel: +353 61 61470200

E-mail: panametricstechsupport@bakerhughes.com

E-mail: panametricstechsupport@bakerhughes.com

Panametrics, a Baker Hughes business, provides solutions
in the toughest applications and environments for moisture,
oxygen, liquid and gas flow measurement.

Experts in flare management, Panametrics technology also
reduces flare emissions and optimizes performance.

With a reach that extends across the globe, Panametrics’
critical measurement solutions and flare emissions
management are enabling customers to drive efficiency
and achieve carbon reduction targets across critical
industries including: Oil & Gas; Energy; Healthcare; Water and
Wastewater; Chemical Processing; Food & Beverage and
many others.

Join the conversation and follow us on LinkedIn
linkedin.com/company/panametricscompany

Baker Hughes =3

panametrics.com


http://panametrics.com
http://panametrics.com
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