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NOTICE

Read this manual before working with the product. For personal and system safety, and for optimum
product performance, make sure you thoroughly understand the contents before installing, using, or
maintaining this product.

For technical assistance, contact

Customer Support

796 Tek-Drive

Crystal Lake, IL 60014

USA

Tel: +1 847 857 6076

© COPYRIGHT Tek-Trol LLC 2021

No part of this publication may be copied or distributed, transmitted, transcribed, stored in a
retrieval system, or translated into any human or computer language, in any form or by any means,
electronic, mechanical, manual, or otherwise, or disclosed to third parties without the express
written permission. The information contained in this manual is subject to change without notice.
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1 Safety Instructions

11 Intended Use
Primarily, the Tek-Vor 1300XP is employed to gauge the volumetric flow rate of liquids,
steam, and gases. The food, beverage, and pharmaceutical industries can use it for SIP
and CIP processes. Additionally, the water and wastewater industries use it. It is possible
to monitor any liquid, gas, or steam density, temperature, pressure, and volumetric flow
rate. The mass flow rate can be computed using Tek-Vor 1300XP using these values.

1.2 Certifications
FM, FMC, ATEX, IECEX

1.3 Safety Instructions from the Manufacturer

1.31  Disclaimer
The manufacturer will not be accountable for any damage by using its product,
including, but not limited to direct, indirect incidental, and consequential damages. Any
product purchased from the manufacturer is warranted following the relevant product
documentation and our Terms and Conditions of Sale.

The manufacturer has the right to modify the content of this document, including the
disclaimer, at any time for any reason without prior notice and will not be answerable
in any way for the possible consequence of such changes.

1.3.2 Product Liability and Warranty
The operator shall bear authority for the device's suitability for the specific application.
The manufacturer accepts no liability for the consequences of misuse by the operator.
Wrong installation or operation of the devices (systems) will cause the warranty to be
void. The respective "Standard Terms and Conditions”, which form the basis for the sales
contract shall also apply.

1.3.3 Information Concerning the Documentation

To prevent any injury to the operator and damage to the device it is essential to read
the information in this document and read the applicable national standards, and
safety instructions.

These operating instructions contain all the information that is required in various
stages, like product identification, incoming acceptance, and storage, from mounting,
connection, operation, and commissioning through to troubleshooting, maintenance,
and disposal.

www.tek-trol.com 4
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1.4

1.5

1.5.1

Safety Precautions

You must read these instructions carefully before installing and commissioning the
device. These instructions are an important part of the products and must be kept for
further reference. For additional information or if specific problems occur that are not
discussed in these instructions, contact the manufacturer.

Only by observing these instructions can optimum protection of both personnel and the
environment, as well as safe and fault-free operation of the device be ensured.
Warnings and Symbols Used

The following safety symbol marks are used in this operating instruction manual and
instrument.

‘ WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury under pressure. Always turn off the main power before
removing any mass flow meter components.

A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury. It may also be used to alert against unsafe practices.
Need to point downstream in the flow direction.

The temperature rating for AC wire insulation must be at least 85°C (185°F).

i NOTE

Indicates an action or procedure which, if not performed correctly, can have an
indirect effect on operation or trigger an unexpected response on the part of the
device

Packaging, Transportation and Storage

Packaging

The original package consists of
1. Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter
2. Documentation

(rEE
. Tek-Vor 1300XP | Tex-Vor 1300xP
: PN VORTEX FlOW NETER i o M Nt
o
o
aallP 2
v
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i NOTE

Unpack and check the contents for damages or signs of rough handling. Report
damage to the manufacturer immediately. Check the contents against the
packing list provided.

1.5.2 Transportation
e Avoid impact shocks to the device and prevent it from getting wet during
transportation.
o Verify local safety regulations, directives, and company procedures concerning
hoisting, rigging, and transportation of heavy equipment.
e Transport the product to the installation site using the original manufacturer’s
packing whenever possible.

1.5.3 Storage
If this product is to be stored for a long period before installation, take the following
precautions:
« Store your product in the manufacturer’s original packing used for shipping.
« Storage location should conform to the following requirements:
o Free from rain and water
o Free from vibration and impact shock
o At room temperature with minimal temperature and humidity variation
« Before storing a used flow meter remove any fluid from the flow meter line
completely. The properties of the instrument can change when stored outdoors.

1.5.4 Nameplate

i NOTE

Verify the device nameplate to make sure the delivery matches your order. Verify
the nameplate for the right supply voltage.

ok Drive o
ﬂ TROL cqn-ll.-n.lewaA 34 NPT Entries
Witk oo
C €
FM_ 17ATEX0018X a
: G |ECEx FMG 17.0008X cmmm;] =
12 G Exdb lIB+H2 T8...T2 Gb OF23363.
APPROVED Ef 3; fﬁ:’ rg!}a “%c e?;b FID#: 14711
Class |, Div 1, Groups BC,D
Extb llIB T&6°C Db
Cam s, n':“mE'm IPB6, Ta 40°C. Ks KTLASKASBO-317 g
Wmm KTL-15KA4B0-318
WARNING - DO NOT OPEN WHEN AN EXPLOSIVE GAS ATMOSPHERE MAY BE PRESENT
CLEAN WITH A DAMP CLOTH ONLY TO AVOID BUILD-UP OF ELECTROSTATIC CHARGE
MANUFACTURED BY AZBIL VORTEK, LLC, LONGMONT, CO Made In USA t.—‘]

Fig 1. Nameplate

www.tek-trol.com 6
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2 Product Description
21 Introduction

The Tek-Vor 1300XP Explosion-Proof inline vortex flow meter accurately measures mass
or volumetric flow from a single pipeline entry. It uses a vortex-shredding velocity sensor,
RTD temperature sensor, and solid-state pressure sensor for gases, fluids, and steam.
Offering three 4-20 mA outputs, it supports mass flow, volumetric flow, temperature,
pressure, and fluid density with an energy monitoring option for real-time consumption
trekking. It has a local display, and pulse output, and supports Modbus, HART, or BACNET
communication, which ensures easy installation, recommendableness, and long-term

reliability.

2.2 Measuring Principle

Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter measures liquid, gas, and steam
flows by detecting the frequency at which vortices are alternately shed from a bluff body.
According to proven laws of physics, the frequency at which the vortices are alternately
shed is directly proportional to the flow velocity. As flow passes a bluff body in the stream,
the vortices create low and high-pressure zones behind the bluff body or shedder bar.
The Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter uses a piezoelectric crystal
sensor to detect the pressure exerted by the vortices on the velocity sensor. The
piezoelectric converts these “pulses” into electrical signals. The meter uses an all-welded
sensor design to create a robust sensor and minimize potential leakages.

VELOCITY SENSOR:

I o BN

BLUFF BODY ___\

_jaia

VORTICES

Fig 2. Measuring Principle of Tek-Vor 1300XP Explosion-Proof

Inline Vortex Flow Meter
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2.3 Specifications

Accuracy

« Volumetric Flow Rate: +0.7% of rate (for Liquids), 1% of rate (for Gas or Steam)
» Mass Flow Rate: 1% of rate (for Liquids), £1.5% of rate (for Gas or Steam)
Temperature: +2°F (£ 1°C)

Pressure: £0.3% of Full Scale

Density: + 0.3% of Reading (for Liquids), + 0.5% of Reading (for Gas or Steam)

Repeatability

¢ Mass Flow Rate: £ 0.2 % of rate

¢ Volumetric Flow Rate: £ 0.1 % of rate
e Temperature: £ 2°F (+.1°C)

e Pressure: £.05% of full scale

e Density: + 0.1% of readings

Stability

e Mass Flow Rate: £ 0.2 % of rate

e Volumetric Flow Rate: + 0.1 % of rate
e Temperature: £ 2°F (+.1°C) Over 12 months
e Pressure: £.05% of full scale
o Density: + 0.1% of readings

Response Time

Adjustable from 1to 100 seconds

Operating Temperature

-40°F to 140°F (-40°C to 60°C)

Process Temperature

-330°F to 500°F (-200°C to 260°C)

Pressure Rating

Full Scale Operating Pressure: 30 to 1500psi

(2 to 100bar)

Maximum Over Range Pressure: 60 to 2750psi
(4 to175bar)

Storage Temperature

-40°F to 185°F (-40°C to 85°C)

Output Signal

e Analog: 4-20mA

e Alarm: Solid state relay, 40VDC

e Totalizer Pulse: 50-millisecond pulse, 40VDC

¢ Volumetric or Loop Powered Mass: One Analog, One Totalizer Pulse, HART
« Multivariable option: Up to Three Analog Signals,

e Three Alarms, One Totalizer Pulse, HART

* Multivariable option: Modbus, Ethernet, or BACnet process monitoring

Wetted Materials

e Standard 3161 Stainless Steel, Plus
e Optional Carbon Steel or Hastelloy C.
¢ DuPont Teflon® based thread sealant on models with pressure transducer.

Approvals

FM, FMC, ATEX, IECEx

Display

e Alphanumeric 2-line x 16-character LCD digital display

e Six push buttons for full-field configuration Pushbuttons can be operated with
a magnetic wand

without the removal of enclosure covers. The display can be mounted in 90°
intervals for better viewing.

Power Supply

o DCL option: 12-36VDC, 25mA, W mayx, loop powered (single output)
o DCH option: 12-36VDC, 300mA, 9W max, (multiple outputs)
AC option: 100-240VAC, 50/60Hz line power, 5W (muiltiple outputs)

www.tek-trol.com
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2.4 Dimensional Drawing
Tek-Vor 1300XP Inline Flanged Models

53in
(134 mm)

32in
(80 mm)

5.0in
(127 mm)

Flow
>>

Fig 3. Tek-Vor 1300XP Inline Flanged Models

Tek-Vor 1300XP Inline Water Models

Flow

>3

Fig 4. Tek-Vor 1300XP Inline Water Models

Tek-Vor 1300XP Reduced Bore Wafer Models

5.3in 32in
(134 mm) (80 mm)
DIAM.
]

Fig 5. Tek-Vor 1300XP Reduced Bore Wafer Models

Tek-Vor 1300XP Inline Reduced Bore Flanged Models

8.4in
214 mm
5.6in
143 mm

3.0in
76 mm

0.6in
Flow (150 mm)

>> Remote Cable , R
50 feet (15 meters) (72221:1)

Fig 6. Tek-Vor 1300XP Inline Reduced Bore Flanged Models
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2.5 Model Chart

Example — Tek-Vor 1300XP \4 50 ([C | A |1 DD AT | Tek-Vor1300XP-V-50-C-1-I-1-S-I-DD-AT
\ Volumetric Flow Meter for liquid, gas and steam
Multivariable Options VT Velocity and Temperature Sensors
VTP Velocity, Temperature and Pressure Sensors
Standard Reduced Bore
5 1/2" Nominal Bore
(15mm)
20 3/4” Nominal Bore 3/4" by 1/2" Reducing
(20mm) Bore (15mm)
%5 1" Nominal Bore 1" by 1/2” Reducing
(25mm) Bore (15mm)
40 11/2” Nominal 15" by 1" Reducing
Bore(40mm) Bore (25mm)
50 2" Nominal Bore 2" by by 1.5” Reducing
(50mm) Bore (40mm)
Size 80 3" Nominal Bore 3" by 2" Reducing Bore
(80mm) (50mm)
4" Nominal Bore 4"by 3"Reducing Bore
100
(100mm) (80mm)
6" Nominal Bore 6"by4"Reducing Bore
150
(150mm) (100mm)
8" Nominal Bore 8" by 6" Reducing
200
(200mm) Bore (150mm)
10" Nominal Bore 10" by 8"Reducing
250
(250mm) Bore (200mm)
12" Nominal 12"by 10"Reducing
300
Bore(300mm) Bore (250mm)
c Carbon Steel (1.5 “ and Up)
Meter Body S 316 Stainless Steel
H Hastelloy
A ANSI 150# Flange
B ANSI 300# Flange
C ANSI 600# Flange
D ANSI 900# Flange
Process Connection E PN 16
F PN 40
G PN 64
H PN 100
W Wafer ANSI 600#

Pressure Rating

00

01

02

03

04

05

No Pressure Sensor

Maximum 30 psia (2 bara), Proof 60 psia (4
bara)

Maximum 100 psia (7 bara), Proof 200 psia (14
bara)

Maximum 300 psia (20 bara), Proof 600 psia (41
bara)

Maximum 500 psia (34 bara), Proof 1000 psia
(64 bara)

Maximum 1500 psia (100 bara), Proof 2500 psia
(175 bara)

Temperature Rating

Standard temperature. Process temperature -
330° to 500°F (-200° to 260°C)

www.tek-trol.com
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High temperature. Process temperature 750°F
(400°C)

Output

- o T —

4 to 20 mA and Pulse

4 to 20 mA, Pulse and HART

4 to 20 mA, Pulse and RS485 modbus

410 20 mA, Pulse, RS485 modbus and TCP/IP

Input Power

12-36 VDC, 25mA, TW max.
12-36 VDC, 300mA, 9W max
100-240 VAC, 50/60 Hz line power, 5W max.

Enclosure

NEMA 4X IP66 Enclosure
Remote Electronics NEMA 4X, IP66

Display

DD

Digital Display and Programming Buttons

Approvals

ATEX

FM

12 GExdIIB+H2T6,12D Ex tD A211P66 T85°C,
Ta = -40 to 60°C

CLASS |, DIV. 1, GROUPS B, C, D,CLASS Ii/1ll, DIV. 1,
GROUPS E, F, G,Type 4X and IP66, T6, Ta = -40 to
60°C

Ex d 1B + H2 T6,Ex tD A211P66 T85°C, Ta = -40 to
60°C

3 Installation

This section covers instructions on installation and commissioning. Installation of the
device must be carried out by trained; qualified specialists authorized to perform such

works.

A CAUTION

¢ Keep the instrument away from the fluid and the meter while removing it

from potentially dangerous activities.

e Every installation needs to adhere to the local electrical code and

installation regulations.

A WARNING

Before installing a flow meter in a hazardous areq, check the nameplate for special

flow meter approvals.

www.tek-trol.com
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3.1 Recommended Meter Installation

Liquid Horizontal

TR P

"
Flow @
‘
i
— 1/

Gas/Steam Horizontal

Gas/Steam Vertical

Flow D:ui

™

—1/

Fig 7. Recommended Meter Installation
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Instruction Manual ITEI\m}

Te k_ Vor ] 3 0 O X P TechnologySolutions

The Tek-Vor 1300XP Explosion Proof Inline Flow Meter between two conventional pipe
flanges.

The meter inside diameter is equal to the same size nominal pipe ID in schedule 80. For
example, a 2" meter has an ID of 1.939” (2" schedule 80). Do not install the meter in a pipe
with an inside diameter smaller than the inside diameter of the meter. For schedule 160
and higher pipe, a special meter is required.

i NOTE

e Consult the factory before purchasing the meter.

« The1300XP/ XPR Series require customer-supplied gaskets. When selecting
gasket material make sure that it is compatible with the process fluid and
pressure ratings of the specific installation. Verify that the inside diameter
of the gasket is larger than the inside diameter of the flow meter and
adjacent piping. If the gasket material extends into the flow stream, it will
disturb the flow and cause inaccurate measurements.

3.2 Wafer-Style Flow Meter Installation

Enclosure and
display/keypad are adjustable
to suit most viewing angles

Incorrect gasket position
Do not allow any gasket material
to extend into flow profile

Shedder bar (bluff body)
is positioned upstream of
the sensor

FLO&D Z :

| 3

Fig 8. Wafer-Style Flow Meter Installation

Install the wafer-style meter between two conventional pipe flanges of the same
nominal size as the flow meter. If the process fluid is a liquid, make sure the meter is
located where the pipe is always full. This may require locating the meter at a low point
in the piping system.

i NOTE

« Vortex flow meters are not suitable for two-phase flows (i.e., liquid and gas
mixtures).

www.tek-trol.com 13



Instruction Manual fTEMI

Te k_ VO r ] 3 0 O X P TechnologySolutions

e For horizontal pipelines having a process temperature above 300° F, mount
the meter at a 45 or 90-degree angle to avoid overheating the electronics
enclosure.

¢ When installing the meter make sure the section marked with a flow arrow is
positioned upstream of the outlet, with the arrow head pointing in the
direction of flow. (The mark is on the wafer adjacent to the enclosure
mounting neck.) This ensures that the sensor head is positioned downstream
of the vortex shedder bar and is correctly aligned to the flow. Installing the
meter oppo site this direction will result in completely inaccurate flow
measurement.

To install the meter: A person with flow meter knowledge should install and maintain
the device.

1. Turn off the flow of process gas, liquid or steam. Verify that the line is not
pressurized. Confirm that the installation site meets the required minimum
upstream and downstream pipe diameters.

2. Insert the studs for the bottom side of the meter body between the pipe flanges.
Place the wafer-style meter body between the flanges with the end stamped with
a flow arrow on the upstream side, with the arrowhead pointing in the direction
of flow. Center the meter body inside the diameter with respect to the inside
diameter of the adjoining piping.

3. Position the gasket material between the mating surfaces. Make sure both
gaskets are smooth and even with no gasket material extending into the flow
profile. Obstructions in the pipeline will disturb the flow and cause inaccurate
measurements.

A CAUTION

When using toxic or corrosive gases, purge the line with inert gas for a minimum
of four hours at full gas flow before installing the flow meter.

3.21 Flange Style Flow Meter Installation

Enclosure and
display/keypad are adjustable
to suit most viewing angles

Incorrect gasket position
 Shedder bgr (bluft bOde) Do not allow any gasket material
Is positioned upstream o to extend into flow profile

the sensor

-

FLO&(} %

s i)

Fig 9. Flange Style Flow Meter Installation

www.tek-trol.com 14
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Install the flange-style meter between two conventional pipe flanges of the same
nominal size as the flow meter. If the process fluid is a liquid, make sure the meter is
located where the pipe is always full. This may require locating the meter at a low
point in the piping system.

1 NOTE

e Vortex flow meters are not suitable for two-phase flows (i.e,, liquid and gas
mixtures).

e For horizontal pipelines having a process temperature above 300° F, mount
the meter at a 45 or 90-degree angle to avoid overheating the electronics
enclosure

When installing the meter make sure the flange marked with a flow arrow is
positioned upstream of the outlet flange, with the arrowhead pointing in the
direction of flow. (The mark is on the flange adjacent to the enclosure mounting
neck.) This ensures that the sensor head is positioned downstream of the vortex
shedder bar and is correctly aligned to the flow. Installing the meter opposite this
direction will result in completely inaccurate flow measurement.

To install the meter:

e Turn off the flow of process gas, liquid or steam. Verify that the line is not
pressurized. Confirm that the installation site meets the required minimum
upstream and downstream pipe diaometers.

e Seat the meter level and square on the mating connections with the flange
stamped with a flow arrow on the upstream side, with the arrowhead pointing
in the direction of flow. Position a gasket in place for each side. Make sure both
gaskets are smooth and even with no gasket material extending into the flow
profile. Obstructions in the pipeline will disturb the flow and cause inaccurate
measurements.

e Install bolts in both process connections. Tighten the nuts in the sequence.
Check for leaks after tightening the flange bolts.

A CAUTION

When using toxic or corrosive gases, purge the line with inert gas for a minimum
of four hours at full gas flow before installing the flow meter.

3.3 Adjusting Meter Orientation
Depending on installation requirements, you may need to adjust the meter orientation.
There are two adjustments available. The first rotates the position of the LCD
display/keypad and is available on the Inline Vortex Flow Meter.
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3.31 Display/Keypad Adjustment

NNA

Rotate display/keypad in 90 degree
increments (maximum 180 degrees
from original position)

Fig 10. Display/Keypad Viewing Adjustments

The electronics boards are electrostatically sensitive. Wear a grounding wrist strap
and make sure to observe proper handling precautions required for static-sensitive
components. To adjust the display:
e Disconnect power to the flow meter.
e Loosen the small set screw which secures the electronics enclosure cover.
Unscrew and remove the cover.
e Loosen the 4 captive screws.
o Carefully pull the display/microprocessor board away from the meter standoffs.
Make sure not to damage the connected ribbon cable.
» Rotate the display/microprocessor board to the desired position. Maximum turn,
two positions left or two positions right (180-degrees).
¢ Align the board with the captive screws. Check that the ribbon cable is folded
neatly behind the board with no twists or crimps.
e Tighten the screws. Replace the cover and set screw. Restore power to the meter.

3.3.2 Enclosure Adjustment

%”ﬁﬁ

Loosen three setscrews
and rotate enclosure
(maximum 180-degrees
from original position)

Fig 1. Enclosure Viewing Adjustment
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To avoid damage to the sensor wires, do not rotate the enclosure beyond 180-degrees
from the original position. To adjust the enclosure:
e Remove power to the flow meter.
e Loosen the three set screws shown above. Rotate the display to the desired
position (maximum 180-degrees).
e Tighten the three set screws. Restore power to the meter.

3.4 Keep Safety Precautions

‘ WARNING

After turning off the electricity, connect all electrical cables. If the device
lacks switch-off components, the client is required to supply energy-
isolating devices, lightning protection devices, and/or overcurrent
protection devices.

e Following rules, the device must be grounded to a location to safeguard
staff from electric shocks.

i NOTE

The installation of the measuring device must adhere to the relevant national
standards and laws as well as the Safety Instructions or Installation or Control
Drawings when it is used in hazardous regions._

4 Electrical Installations

All electrical connection requirements are covered in this section. The device's electrical
connection must be made by trained, certified professionals who have been permitted by
the installation site to do so.

‘ WARNING

After turning off the electricity, connect all electrical cables. If the device lacks
switch-off components, the client is required to supply energy-isolating
devices, lightning protection devices, and/or overcurrent protection devices.

¢ Following rules, the device must be grounded to a location to safeguard staff
from electric shocks.
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i NOTE

The installation of the measuring device must adhere to the relevant national
standards and laws as well as the Safety Instructions or Installation or Control
Drawings when it is used in hazardous regions.

41 Loop Power Flow Meter Wiring Connections

‘ WARNING

To avoid potential electric shock, follow National Electric Code safety practices
or your local code when wiring this unit to a power source and to peripheral
devices. Failure to do so could result in injury or death. All wiring procedures
must be performed with the power off.

e Use a Class 2 isolated power supply that is grounded, provides DC output, and
has no more than 10% output ripple.

e A power switch is not provided with this meter, an approved switch meeting
the power requirements listed in Appendix A must be provided by the user. It
must be easily accessible and marked as the disconnect for the flow meter.

e Only the connectors supplied with the meter are to be used for connecting
wiring.

e If the equipment is used in a manner not specified the protection provided by
the equipment may be impaired.

The NEMA 4X enclosure contains an integral wiring compartment with one dual strip
terminal block (located in the smaller end of the enclosure). Two 3/4-inch female NPT
conduit entries are available for separate power and signal wiring.

For all hazardous area installations, only suitable certified cable glands, blanking plugs
or thread adapters may be used. The cable entry device shall be of a certified flameproof
type, suitable for the conditions of use and correctly installed.

The degree of protection of at least IP66 to EN 60529 is only achieved if certified cable
entries are used that are suitable for the application and correctly installed. Unused
apertures shall be closed with suitable blanking elements. If conduit seals are used, they
must be installed within 18 inches (457 mm) of the enclosure.
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OPTIONAL
LOOP PULSE FREQ BACKLIGHT
POWER OUT OUT POWER OPTION 2
HJHJHIJHIJ N OP QR

[e[e[e[e[e[elele] [e[e[e[ele]

Fig 12. Loop Power Wiring Terminals

411 Input Power Connection
To access the wiring terminal blocks, locate and loosen the small set screw which locks
the small enclosure cover in place. Unscrew the cover to expose the terminal block.

412 DC Power Wiring
Connect 4-20 mA loop power (12 to 36 VDC at 25 mA, IW max.) to the +Loop Power and
—Loop Power terminals on the terminal block. Torque all connections to 4.43 to 5.31in-
Ibs (0.5 to 0.6 Nm). The DC power wire size must be 20 to 12 AWG with the wire stripped
1/4 inch (7 mm).

RLoad

12t036VDC AN (| + Pwr
25 mA max. T O — Pwr

Fig 13. DC Power Connections

413 4-20 mA Output Connections

The Tek-Vor meter has a single 4-20 mA loop. The 4-20 mA loop current is controlled by
the meter electronics. The electronics must be wired in series with the sense resistor or
current meter. The current control electronics require 12 volts at the input terminals to
operate correctly. The maximum loop resistance (load) for the current loop output is
dependent upon the supply voltage and is given in Figure 14. The 4-20 mA loop is
optically isolated from the flow meter electronics. Riaq is the total resistance in the loop,
including the wiring resistance (Rioad = Ruire + Rsense ). TO calculate Rmax the maximum Ricad
for the loop, subtract the minimum terminal voltage from the supply voltage and divide
by the maximum loop current, 20 mA. Thus:

The maximum resistance Ricad = Rmax = (Vsuppy = 12V) / 0.020 A
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1200 Vsupply Rmax
»‘—é\ 900 (volts)  (ohms)
< 12 0
2 o0 N 18 300
8 300 Operating § 24 600
o i RN 30 900

T 36 1200
12 18 24 30 36
Vsupply (volts)

The current loop range is 3.8 to 20.5 mA.

Fig 14. Load Resistance Versus Input Voltage

4.2 Pulse Output Connections

+V

R current
limit ~10K

Pulse + | OH Pulse voltage = +V
Pulse — O_ Select resistor so that current
through pulse < 40mA

Fig 15. Isolated Pulse Output Using External Power Supply

The pulse output is used for a remote counter. When the preset volume or mass (defined
in the totalizer settings, see page 3-10) has passed the meter, the output provides a 50

millisecond square pulse.

The pulse output requires a separate 5 to 36 VDC power supply. The pulse output optical
relay is a normally-open single-pole relay. The relay can conduct a current up to 40 mA.

It is isolated from the meter electronics and power supply.

R current limit ~10K

[ VA |
D¢ Powar O——H0 | + Pwr Bkit Pulse + [O+—0O
2 ¢

DCCommon(}— = Pwr Bkit Pulse - _<)
Pulse voltoge = +V

Select resister so that current through pulse
< 40mA

Fig 16. Non-Isolated Pulse Output Using External Power Supply

4.3 Frequency Output Connection
The frequency output is used for a remote counter. It can be scaled to output a 1to 10 kHz

signal proportional to mass or volume flow, temperature, pressure or density.

The frequency output requires a separate 5 to 36 VDC power supply. The frequency
output optical relay is a normally-open single-pole relay. The output can conduct a
current up to 40 mA. It is isolated from the meter electronics and power supply.
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+V
R current
limit ~10K
Freq. Out + Freq. Out voltage = +V
O O Select resistor so that current
Freg. Out- | O <7 O through Freq . Out <= 40 mA

Fig 17. Isolated Frequency Output Using External Power Supply

R current limit ~10K

DC Common(O——() | — Pwr Bkit Freq Out- | (1

|
Freg. Out voltage = +V
Select resistor so that current through Freq. Out <= 40 mA

[ |
D¢ Powar(O—) | + Pwr Bkit Freq. Out + Q_o
@ —O

Fig 18. Non-Isolated Frequency Output Using External Power Supply

4.4 Optional Backlight Connection
The loop power meter has an optional backlight connection provided. It is intended to be
powered by a separate 12 to 36 VDC at 35 mA max. power supply or by the pulse power
input. Both options are shown below.

12t036VDC L O |+ Pwr Brighy
35mAmax. T O Pwr Bklﬂ'ﬂl

Fig 19. Backlight Using External Power Supply

4.5 Remote Electronics Wiring
The remote electronics enclosure should be mounted in a convenient, easy to reach
location. For hazardous location installations, make sure to observe agency requirements
for installation. Allow some slack in the interface cable between the junction box and the
remote electronics enclosure. To prevent damage to the wiring connections, do not put
stress on the terminations at any time.

The meter is shipped with temporary strain relief glands at each end of the cable.
Disconnect the cable from the meter’s terminal block inside the junction box—not at the
remote electronics enclosure. Remove both glands and install appropriate conduit entry
glands and conduit. The cable entry device shall be of a certified flameproof type,
suitable for the conditions of use and correctly installed.

The degree of protection of at least IP66 to EN 60529 is only achieved if certified cable
entries are used that are suitable for the application and correctly installed. Unused
apertures shall be closed with suitable blanking elements. When installation is complete,
reconnect each labelled wire to the corresponding terminal position on the junction box
terminal block. Make sure to connect each wire pair’s shield.
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Note: incorrect connection will cause the meter to malfunction.

Note: Numeric code on junction box label matches wire labels.

=

[@ ]BLK1
[ @ |RED]
| @ |BLK 2
| © |RED 2
[ @ |SHLD1&2 -

(111

aisn 1ON

@)

Fig 20. Loop Power Volumetric Flow
Meter Junction Box Sensor Connections

Fig 22. Loop Power Mass Flow Meter Junction Box Sensor Connections

a3sn LON

VORTEX

O

TEMPERATURE
sHewo [ @ |SHLD 566

SENSOR Vi
SENSOR V2
SHIELD

Ps m') RED 3
PRESSURE

@]

4.6 High Power Meter Wiring Connections

‘ WARNING

sSensor W1 [ @ |
SENSOR V2 [ @ |
SHIELD |_@ ]

Fig 21. Loop Power Volumetric Flow Meter
Junction Box Sensor Connections Supplied

To avoid potential electric shock, follow National Electric Code safety practices
or your local code when wiring this unit to a power source and to peripheral
devices. Failure to do so could result in injury or death. All AC power connections
must be in accordance with published CE directives. All wiring procedures must
be performed with the power off.
e A power switch is not provided with this meter, an approved switch meeting the
power requirements must be provided by the user. It must be easily accessible
and marked as the disconnect for the flow meter.
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e Only the connectors supplied with the meter are to be used for connecting
wiring.

e If the equipment is used in a manner not specified the protection provided by
the equipment may be impaired.

The NEMA 4X enclosure contains an integral wiring compartment with one dual strip
terminal block (located in the smaller end of the enclosure). Two 3/4-inch female NPT
conduit entries are available for separate power and signal wiring.

For all hazardous area installations, only suitable certified cable glands, blanking plugs
or thread adapters may be used. The cable entry device shall be of a certified flameproof
type, suitable for the conditions of use and correctly installed. The degree of protection
of at least IP66 to EN 60529 is only achieved if certified cable entries are used that are
suitable for the application and correctly installed. Unused apertures shall be closed with
suitable blanking elements. If conduit seals are used, they must be installed within 18
inches (457 mm) of the enclosure.

ot /L1

= R T T
o

elelellellell)

% [Dleleleleleloleld
§ 4

24 490 490 420
VDC Al A2 A3 o
out &

R5485 GND

©.

A

Fig 23. AC Wiring Terminals

4.6.1 Input Power Conncection
To access the wiring terminal blocks, locate and loosen the small set screw which locks
the small enclosure cover in place. Unscrew the cover to expose the terminal block.

4.6.2 AC Power Wiring

& CAUTION

The AC wire insulation temperature rating must meet or exceed 90°C (194°F),
maximum operating voltage 600 VRMS.

The AC power wire size must be 20 to 10 AWG with the wire stripped 1/4 inch (7 mm). The
wire insulation temperature must meet or exceed 90°C (194°F). Connect 100 to 240 VAC
(5 W maximum) to the Hot and Neutral terminals on the terminal block. Connect the
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ground wire to the safety ground lug. Torque all connections to 4.43 to 5.31in-lbs (0.5 to
0.6 Nm). Use a separate conduit entry for signal lines to reduce the possibility of AC
noise interference.

100 to 240 VAC, 50/60 Hz, 5 Watts Max.

@ O
Chassis screw safety (5 AC Ground
ground must be L!sed Hot/ L1 O‘ OAC Phase

for proper operation.

Neutral /L2 | O (OAC Neutral

Fig 24. AC Power Connections

FREQ PULSE ALARM N_ARM ALARM

rrrrrrrrrr

lelelefelelelelelelele]
o I

@
©

O

Fig 25. DC Wiring Terminals

4.6.3 DC Power Wiring

A WARNING

Use a Class 2 isolated power supply that is grounded, provides DC output, and
has no more than 10% output ripple.

e A power switch is not provided with this meter, an approved switch meeting the
power requirements listed in Appendix A must be provided by the user. It must be
easily accessible and marked as the disconnect for the flow meter.

¢ Only the connectors supplied with the meter are to be used for connecting wiring.

e If the equipment is used in a manner not specified the protection provided by
the equipment may be impaired.

A CAUTION

The DC wire insulation temperature rating must meet or exceed 85°C (185°F),
maximum operating voltage 300 VRMS.

The DC power wire size must be 20 to 12 AWG with the wire stripped 1/4 inch (7 mm).
Connect 18 to 36 VDC (300 mA, 9 W maximum) to the +DC Pwr and —DC Pwr terminals
on the terminal block. Torque all connections to 4.43 to 5.31in-lbs (0.5to 0.6 Nm).
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18 to 36 VDC @ 300 mA Max.

¢ Power O————O + Pwr
¢ CommonO———O = Pwr

Fig 26. DC Power Connections

46.4 4-20 mA Output Connections

The standard Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter has a single 4-20
mA loop. Two additional loops are available on the optional communication board. The
4-20 mA loop current is controlled by the meter electronics. The electronics must be
wired in series with the sense resistor or current meter.

The current control electronics require 12 volts at the input terminals to operate
correctly. The maximum loop resistance (load) for the current loop output is dependent
upon the supply voltage and is given in Figure 27. The 4-20 mA loop is optically isolated
from the flow meter electronics. Reaa is the total resistance in the loop, including the
wiring resistance (Rioad = Rwire + Rsense ). TO calculate Rmax, the maximum Risaq for the loop,
subtract the minimum terminal voltage from the supply voltage and divide by the
maximum loop current, 20 mA. Thus:

The maximum resistance Ricaa = Rmax = (Vsuppy — 12V) / 0.020 A

1200 Vsupply Rmax
g 900 (volts)  (ohms)
£ 12 0
< 600 18 300
§ 300 Operating 24 600
. 0 ek 30 900

T 36 1200
12 18 24 30 36
Vsupply (volts)

Fig 27. Load Resistance Versus Input Voltage

The current loop range is 3.8 to 20.5 mA.

For AC and DC hal
powered meters mA 4-20 mA voltage = +V
Meter For Hart Communications
signal loop must have a
4-20 mA + O_ minimum of 250 ochms load
Ry > 250 resistanceR |
4-20 mA — O—
-V

Fig 28. Isolated 4-20 mA Output Using External Power Supply
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@ mA Meter For HART

the signal loop
must have a

minimum of 250

ohms load

I
oc Power O——) |  + Pwr 4-20 mA +| O+
—O — Pwr 4-20 mA — O—% resistance.

DC Common O——

R.> 250 Ohm

DC powered meters only

Fig 29. Non-lIsolated 4-20 mA Output Using Meter Input Power Supply

%) mA Meter For HART

communications
the signal loop

must have a

O + 2avoe 4-20 mA +| OH 2
O — 24VDC 4-20 mA — O_ ohms load

resistance.
R_> 250 Ohm
AC units only

Meter Provided DC
Power

Fig 30. Isolated 4-20 mA Output Using Meter Provided Power Supply

4.7 Frequency Output Connection
The frequency output is used for a remote counter. It can be scaled to output a 1to 10 kHz
signal proportional to mass or volume flow, temperature, pressure or density. The
frequency output requires a separate 5 to 36 VDC power supply. The frequency output
optical relay is a normally-open single-pole relay. The output can conduct a current up
to 40 mA. It is isolated from the meter electronics and power supply.

There are three connection options for the frequency output—the first with a separate
power supply (Figure 31), the second using the flow meter power supply (Figure 32)(DC
powered units only), and the third using the internal 24 VDC power supply (Figure 33)(AC
powered units only). Use the first option with a separate power supply (5 to 36 VDC) if a
specific voltage is needed for the frequency output.

Use the second configuration if the voltage at the flow meter power supply is an
acceptable driver voltage for the load connected. (Take into account that the current
used by the frequency load comes from the meter's power supply). Use the third
configuration if you have an AC powered unit only. In any case, the voltage of the
frequency output is the same as the voltage supplied to the circuit.

+V

R current
limit ~10K

Pulse + Pulse voltage = +V

Select resistor so that current
6 : through pulse < 40mA

Fig 31. Isolated Frequency Output Using External Power Supply

Pulse —

O_
O_
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R current limit ~10K

A%

| |
pc Ppower O—1O) + PWR Pulse + [ (OH
pc common O—0) — PWR Pulse — | OH
| f

DC Powered meters only

O
—O

Pulse voltage = + Power voltage for meter

Fig 32. Non-lIsolated Frequency Output Using Input Power Supply

R current limit ~10K

I
O + 24 VDC Out Pulse +
¢

|

o+—O

- 24 VDC Out Pulse — O——O
|

AC units only
Meter provided DC Power

Pulse voltage = +24 VDC

Fig 33. Isolated Frequency Output Using Meter Provided Power Supply

4.8 Alarm Output Connections
One alarm output (Alarm 1) is included on the standard 1300XP Flow Meter. Two or more
alarms (Alarm 2 and Alarm 3) are included on the optional communication board. The
alarm output requires a separate 5 to 36 VDC power supply. The alarm output optical
relay is a normally-open single-pole relay.

The relay can conduct a current up to 40 maA. Itis isolated from the meter electronics and
power supply. When the alarm relay is closed, the current draw will be constant. Make
sure to size Riaq appropriately. There are three connection options for the alarm output-—
the first with a separate power supply (Figure 34), the second using the flow meter power
supply (Figure 35)(DC powered units only) and the third with the meter provided power
supply (Figure 36)(AC powered units only).

Use the first option with a separate power supply (5 to 36 VDC) if a specific voltage is
needed for the alarm output. Use the second configuration if the voltage at the flow meter
power supply is an acceptable driver voltage for the load connected. (Take into account
that the current used by the alarm load comes from the meter's power supply). Use the
third if you have an AC powered unit only. In any case, the voltage of the alarm output is
the same as the voltage supplied to the circuit.

The alarm output is used for transmitting high or low process conditions as defined in
the alarm settings.

+V

AC or DC powered meters

R current
limit ~10K

A+ | O O Pulse voltage = +V
ALARM — O O Select resistor so that current
through pulse < 40mA

R current limit ~10K

Fig 34. Isolated Alarm Output Using External Power Supply
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R current limit ~10K

%

O
0O

Alarm voltage = + Power voltage for meter

Alarm —

DC Common (O— — Pwr

DC units only

| |
pc Power O—0) + Pwr Aarm + | OH
-CI) CI)-

Fig 35. Non-lIsolated Alarm Output Using Internal Power Supply

R current limit ~10K

| %
O] +24vocout
2

—O
- 24VDC Out Alarm — —QO

Alarm + Cl)—
'

AC units only
Meter provided
DC Power

Alarm voltage = +24 VDC

Fig 36. Isolated Alarm Output Using Meter Provided Power Supply

4.9 Remote Electronics Wiring

The remote electronics enclosure should be mounted in a convenient, easy to reach
location. For hazardous location installations, make sure to observe agency requirements
for installation. Allow some slack in the interface cable between the junction box and the
remote electronics enclosure. To prevent damage to the wiring connections, do not put
stress on the terminations at any time.

The meter is shipped with temporary strain relief glands at each end of the cable.
Disconnect the cable from the meter’s terminal block inside the junction box—not at the
remote electronics enclosure. Remove both glands and install appropriate conduit entry
glands and conduit. The cable entry device shall be of a certified flameproof type,
suitable for the conditions of use and correctly installed.

The degree of protection of at least IP66 to EN 60529 is only achieved if certified cable
entries are used that are suitable for the application and correctly installed. Unused
apertures shall be closed with suitable blanking elements. When installation is complete,
reconnect each labeled wire to the corresponding terminal position on the junction box
terminal block. Make sure to connect each wire pair's shield. Note: incorrect connection
will cause the meter to malfunction.

TEMPERATURE
swewn [(@ JSHLD 5&6

B n | @ |IREDB

s-%n @ |eLk 6

s n | @ |BLKS

E: = | @ |REDS

VORTEX

ewe [ @ [BLKI
ovo [ @ IRED]
sensorvi | @ |BLK 2
sensorv: | @ |RED 2
swewn [ @ |SHLD 182

siew @ |SHLD 384
n[@ 1BLK 3
[ @ |BLK 4
[ @ |RED4

e [@ JRED3
PRESSURE

O

Fig 37. High Power Flow Meter Junction Box Sensor Connections
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410 Optional Input Electronics Wiring
The meter has two optional input wiring terminals, maximum wire size is 16 AWG. These
can be used to input a Remote or Second RTD input in the case of an Energy Monitoring
meter, for the input of a Remote Pressure Transducer, to pass a Contact Closure or for a
Remote Density measurement to name a few. In any case, the wiring diagram will be
included with the meter if any of the options are specified. Otherwise, the optional
terminal blocks will be left blank and nonfunctional.

Option1 Option2
1 2 3 4 5 1 2 3 4 5

O|O0|O0|0O|O |0 |C|O|0O

Fig 38. Optional Energy EMS RTD Input Wiring

410.1 Optional Energy EMS RTD Input Wiring

Loop Power High Power
OPTIONAL
LOOP PULSE FREQ BACKLIGHT Option1 Option2
POWER OUT oOuUT POWER OPTION 2 1 2 3 4 5 1 2 3 4 5
+ - + - + - + - 1 2 3 4 65
[elelelelelelele] [e]ele]e]e] oc|jojo|o|o c|ojo|o|o
Red Red Black Black
_ R=1000chm Red Red Black Black
* Other input options available R = 1000 ohm

Fig 39. Optional Energy EMS RTD Input Wiring

The recommended customer supplied second RTD is a Class A 1000 ohm 4-wire
platinum RTD. If a second RTD is not being used, then the factory supplied 1000 ohm
resistor needs to be installed in its place.

4.10.2 Optional External 4-20 mA Input Wiring
The meter is set to have Option 1 used for the external input. Programming menus that
pertain to the optional 4-20 mA input are located in the Hidden Diagnostics Menu.

Option1 Option2
1 2 3 4 5 1 2 3 4 5

o|O0|O|O|0O o|O0|O|0O|0O

- Ext. 4-20 mA
Input Device

Fig 40. External 4-20 mA Input Wiring - External Power Supply

External
Power
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Follow the above diagram to wire the external 4-20 mA input into the flow meter using
an external power supply.

Option1 Option2
1 2 3 45 1 2 3 4 5

O|O|0O|O |0

olojolo|o
L

DC powered meter only.

DC PWR s

+DC PWR|
DC COMMON Is)

-DC PWR|

_|__

Ext. 4-20 mA
Input Device

Fig 41. External 4-20 mA Input Wiring - DC Powered Meter

Follow the above diagram to wire the external 4-20 mA input into the flow meter using
power supplied to the input of a DC powered meter.

Option1
1 2 3 45 1
ofo|Oo|O]|0O

AC units only. Meter
provided DC power.

[.] +24 VDC OUT
Q|- 24 vDC OUT

L

_|__

Ext. 4-20 mA
Input Device

Fig 42. External 4-20 mA Input Wiring - AC Powered Meter

Follow the above diagram to wire the external 4-20 mA input into the flow meter using
power from the 24 VDC output of an AC powered meter

4.10.3 Optional External 4-20 mA Input and RTD Wiring

Loop Power

OPTIONAL
+ - + - + - + - 1 2 3 4 5
EICICIEIEIEIEIE] EIEIE)

Red Black
R = 1000 ohm

Extemal s
Power

- Ext. 4-20 mA
Input Device

Fig 43. External 4-20 mA Input and RTD Wiring — Loop Power
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High Power

Option1 Option 2
1.2 3 4 5 1 2 3 4 5

0|0|0|0|0O 0|O0|0O|0O]|0O

Red Red Black Black
R = 1000 ohm
4=

- Ext. 4-20 mA
Input Device

Fig 44. External 4-20 mA Input and RTD Wiring — High Power

External
Power

4.10.4 Optional Energy EMS External 4-20 mA Input and RTD Wiring

Option1 Option 2
1 2 3 45 1 2 3 4 5

o|oc|O|Q|O O|0|0|0O]|0O

L

Red Black
R = 1000 ohm

Red Red Black Black
R = 1000 ohm

External
Power

_|__

- Ext. 4-20 mA
Input Device

Fig 45. Energy EMS External 4-20 mA Input and RTD Wiring — High Power

410.5 Optional External Contact Closure Input Wiring

Option1 Option2
1. 2 3 45 1 2 3 4 5

??OOO o|O0|O0|0O|O

=lla

Fig 46. Optional External Contact Closure Input Wiring

Follow the above diagram to wire an external switch input into the flow meter. The meter
is configured to have Option 1 used for the external input. If the above switch is used to
remotely reset the totalizer a pushbutton switch with a momentary contact closure is
recommended.
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411 HART Communication

The HART Communications Protocol (Highway Addressable Remote Transducer Protocol)
is a bidirectional digital serial coommunications protocol. The HART signal is based on the
Bell 202 standard and is superimposed on 4-20 mA Output 1. Peer-to-peer (analog /
digital) and multi-drop (digital only) modes are supported.

4111  Wiring

A WARNING

Place controls in manual mode when making configuration changes to the vortex
meter.

The diagrams below detail the proper connections required for HART communications:

Loop Powered Meter Wiring:

Vortex Meter

DC
R load,
minimum upply

e

LOOP PULSE FREQ BACKLIGHT
POWER OUT OUT POWER

,
[e[e]e[e]e]e]e]e]

+

Field Connection
for Communicator

Remote Connection
for Communicator

Fig 47. Loop Powered Meter Wiring (HART)
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DC Powered Meter Wiring:

Vortex Meter

Current
Meter

R load,
250 ohm
minimum

+

DC
Power
Supply

Field Connection
for Communicator

Remote Connection
for Communicator

Fig 48. DC Powered Meter Wiring (HART)

AC Powered Meter Wiring:

Vortex Meter

Field Connection
for Communicator

Remote Connection
for Communicator

g, [9]
(0]
o[6] 5 [0]
2«0 g"“
o[ 8] R load,
§« 9] Current 250 ohm
- 8] g_* Meter minimum
w.  [Q]
B e Q 4
E" g5 [S] 2 m% o=
~[ 0] 5./ 9] 00
O— P
4 muruzagg o
woris [ @ | .
| |
| |
| |
| |

Fig 49. AC Powered Meter Wiring (HART

4.12 RS485 (Modbus) Wiring

An RS485 daisy chained network configuration as depicted below is recommmended. Do

not use a star, ring, or cluster arrangement.
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RS-485 Master

RS-485 -
R5-485 +

RS-485 GND

Other Devi

RS-485 +
RS-485 -
RS-485 +

RS-485 GND

O
=
o
T}
a0
'tf'
w
s
ce

1 Vortex Meter

RS-485 +
RS-485 GND

Other Device 2, etc.

Fig 50. RS-485 Wiring (MODBUS)

4121 Power Over Ethernet (POE) Wiring Connections

OCI’YIO!\H OPTION 2
12346 12345

elelelefe] [elefefele]

o

420 420 420 DC
mA3  mAZ mA1 PWR
S S #

|, Rsiss
JRS4B5 GNI

3

LAN

elejolelele]ele|elele]
2lelefelefelefelele]

..........

T

Fig 51. Power Over Ethernet (POE) Wiring Connections

The NEMA 4X enclosure contains an integral wiring compartment with one dual strip
terminal block (located in the smaller end of the enclosure). Two 3/4-inch female NPT
conduit entries are available for separate power and signal wiring. For all hazardous area
installations, only suitable certified cable glands, blanking plugs or thread adapters may

be used.

The cable entry device shall be of a certified flameproof type, suitable for the conditions
of use and correctly installed. The degree of protection of at least IP66 to EN 60529 is only
achieved if certified cable entries are used that are suitable for the application and
correctly installed. Unused apertures shall be closed with suitable blanking elements. If
conduit seals are used, they must be installed within 18 inches (457 mm) of the enclosure.
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4.12.2 DC Power Wiring
The DC power wire size must be 20 to 12 AWG with the wire stripped % inch (7 mm).
Connect 18 to 16 VDC (300 mA, 9 W maximum) to the +DC Pwr and -DC Pwr terminals
on the terminal block.

Torque all connections to 4.43 to 5.31in-lbs (0.5 to 06 Nm).

Alternatively POE injector may be used for example: TRENDnet TPE-155Gi

18 to 36 VDC @ 300 mA Max.

DC Power O— | + Pwr
¢ CommonO—)| = Pwr

Fig 52. DC Power Wiring

413 POE Power Wiring
Connect the unit with the Ethernet cable to POE enable Ethernet switch (POE option does
not require a separate power supply).

Plug Ethernet drop off cable from your Local Area Network (LAN) switch to LAN connector

Tek-Vor 1300XP Meter. You should see a blinking orange LED and a solid green on the front
of the LAN connector of the meter henCAT5 Ethernet cable is plugged in the

communicating.

Fig 53. POE Power Wiring

5 Operation
After installing the Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter, you are ready
to begin operation. The sections in this chapter explain the display/keypad commands,
meter start-up and programming. The meter is ready to operate at start up without any
special programming. To enter parameters and system settings unique to your operation,
see the following pages for instructions on using the setup menus.
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5.1 Display

Fig 54. Display Configuration

Tek-Vor 1300XP Explosion-Proof Inline Vortex Flow Meter is equipped with digital electron-
ics that allow users to set, adjust, and monitor system parameters and performance. A
comprehensive range of commands is accessible through the integrated display and
keypad.

The LCD display, featuring 2 x 16 characters, facilitates both flow monitoring and
programming. The configuration of the Tek-Vor 1300XP can be done using six
pushbuttons. Like A black triangle with two arrows.

« v The Up-Down Button, A black and white arrow « » and L-R buttons these buttons
can be operated with the enclosure cover removed for direct access. Alternatively, if the
explosion-proof cover remains in place, users can operate the keypad using a hand-held
magnet positioned at the side of the enclosure, as illustrated in the diagram.

Fig 55. Display
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Below are the available keypad commands for configuring the device:

1. RunMode: the ENTER key allows access to the Setup Menus (through a password
screen). Within the Setup Menus, pressing ENTER activates the current field.

2. Set Up Menu, press the ENTER key until an underline cursor appears. Use
thea v « » keys to select new parameters. Press ENTER to continue. (If change is
not allowed, ENTER has no effect.) All outputs are disabled when using the Setup
Menus. The EXIT key is active within the Setup Menus. When using a Setup Menu,
EXIT returns you to the Run Mode. If you are changing a parameter and make a
mistake, EXIT allows you to start over.

3. Thea v « » keys advance through each screen of the current menu. When
changing a system parameter, all a v ¢ » keys are available to enter new
parameters.

5.2 Display Contrast Adjustment
The flow meter display contrast is set at the factory but if the display characters appear
too dark or too light proceed as follows:
1. Hold down the “Exit” button on the front panel for 5 to 10 seconds. “Setting
Contrast” will appear.
2. Push the “Up” arrow to darken the display or the “Down” arrow to lighten it.
3. Push the “Enter” button to save the contrast setting.

521 Start-Up
To begin flow meter operation:

1. Verify the flow meter is installed and wired as described in point 3

2. Apply power to the meter. At start up, the unit runs a series of self-tests that
check the RAM, ROM, EPROM and all flow sensing com ponents. After completing
the self-test sequence, the Run Mode screens appear.

3. The Run Mode displays flow information as determined by system settings.
Some screens depicted on the next page may not be displayed based on these
settings. Press the Ao arrow keys to view the Run Mode screens.

4. Press the ENTER key from any Run Mode screen to access the Setup Menus. Use
the Setup Menus to configure the meter’'s multi parameter features to fit your
application.

i | NOTE

Starting the flow meter or pressing EXIT will always display the Run Mode screens.
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5.22 Programming the Flow Meter

1. Enter the Setup Menu by pressing the ENTER key until prompted for a password.
(All outputs are disabled while using the Setup Menus.)

2. Usethe a v ¢ » keys to select the password characters (1234 is the factory-set
password). When the password is correctly displayed, press ENTER to continue.

3. Use the Setup Menus described on the following pages to customize the
multiparameter features of your Tek-Vor 1300XP Flow Meter. (The entire lower
display line is available for entering parameters.) Some items depicted in the
graphic on the preceding page may not be displayed based on flow meter
configuration settings

4. To activate a parameter, press ENTER. Use the a v < » keys to make selections.
Press ENTER to continue. Press EXIT to save or discard changes and return to Run
Mode.

5. Program the UNITS menu first because later menus will be based on the units
selected.

5.2.3 Setting an Output
The following shows how to set Output 1to measure mass flow with 4 mA = 0 Ib/hr and
20 mA = 100 Ib/hr with a time constant of 5 seconds. (All outputs are disabled while
using the Setup Menus.)

First, set the desired units of measurement:

1. Use < » keysto move to the Units Menu.

2. Press ¥ key until Mass Flow Unit appears. Press ENTER.

3. Press w key until Ib appears in the numerator. Press » key to move the underline
cursor to the denominator. Press the ¥ key until hr appears in the denominator.
Press ENTER to select.

4. Press a key until Units Menu appears.

Second, set the analog output:

1. Use < » keysto move to the Output Menu.

2. Pressthe ¥ key until 4-20 mA Output 1 appears.

3. Press » key to access Measure selections. Press ENTER and press the [ key to
select Mass. Press ENTER.

4. Press » key to setthe 4 mA pointin the units you have selected for mass of Ib/hr.
Press ENTER and use - ¥ < » keys to set 0 or 0.0. Press ENTER.

5. Press » key to set the 20 mA point. Press ENTER and use « v 4 » keys to set
100 or 100.0. Press ENTER.

6. Press » key to select the Time Constant. Press ENTER and use a ¥ < » keys to
select 5 Press ENTER.

7. Press the EXIT key and answer YES to permanently save your changes.
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6 Menu Tree
6.1 Run Mode Screens

Run Mode

Screens
Mass Flow ENTER
Rate —»{  Password
|
Volume ¢ ENTER
Flow Rate i
I Setup Press Exit to return
Menus to Run Mode
Temperature
|
Pressure
SRS Fr—
*[ = A ——
*I"Energy EMS !
i |_Meters Only_|
| I— _r —
Density
1
Total Use ﬁﬂ
I keys to access
Alarm 1 each item
Status
1
Alarm 2
Status
1
Alarm 3
Status
]
Fluid
1
Date & Time

v
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6.2 Set Up Menus
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6.3 Output Menus

ENTER
RunMode ———Jp» Password
¢ ENTER
4 Output B Use {? & ¢' =:>
Menu keys to access menus
< Measure >
None
Mass
4-20 mA Output 1 Volume <4 mA = XXXX > < 20mA = XXXX > < Time Const (Sec)
More > ,m._._?_: = Energy [P XK ke XXX > XKKK
1"sée 4 Temp 1,2
i below
———————— Press
Density
o B ' < Measure >
T 1 4-20 mA Output 2 e
| Tseebelow 1 hl:!lgrl:a > Vmsn?e <4mA > <20mA > <Time Const (Sec)
! i T MA = XXXX = XXXX ime Const (Sec
,,,,,,,,,,,, be,ﬂw —1-*** Energy _> X000 _> XXHX _’ XXXX
pee Temp 1,2
Press
v Density
i : < Measure >
% seobeiow || 20 mA Output3 B R
| 1 More >
L Mass
R Volume <4 mA = Xxxx > < 20mA = XX > < Time Const (Sec)
i *%Efnw i’”"”"" Energy > XXXX »> XXXX > XXX
Wil Temp 1,2
Press
Density
Scaled Frequency B < Max. Frequency > B <Measure >
More > I None
Mass
‘ Volume
PSR, *** Energy
e : Modbus Units Temp 1,2
¢ seebelow I (ntemnal Display) Press
ST | + Density
P Modbus Order
| " e below 0-1:2:3 <0 Hz = (units) > < Max Hz = (units) > S < Time Const (Sec)
! ' 3-2:1-0 X000 i XXXX XXX
”””””” 2-3.0-1
1-0:3-2
po========= | Comm Protocol
(- L. Modbus RTU
1 seebelow T (Nonet, None2,
LA Odd, Even)
lr“””h"E Baud Rate
! **see below - 19200
- L“ Address |
: s68 elow : 1 r* - Physical Layer not available on Two |
. | I Wire Mass — Accessible via HART
* *#% - Modbus not available on Two |
r | Wire Mass |
3 ees i_ BACnet Device ID | *** - Energy available on EMS meters only
| see below ™ XXX *%w% - BACnet meters only [
b S + [ 10000 Hz maximum |
e o —— —— — — — — — — ———
. I | BACnet MaxMaster
| ¥ ¥see below [T XXX
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6.4 Display Menus

ENTER
Run Mode ——p

j ¢ ENTER

< Display  p

Password

Menu

v

Cycle Time (sec)
0

v

Number of Digits
2

v

Display TC (sec)
1

v

MFViTePr De T
YorN

A1A2 ASFIDtE
YorN

v

Use@'ﬁ’@cb

keys to access menus

If Cycle Time is set to zero, manual advance is required

Used to set the number of digits displayed after the decimal point

TC = Display Time constant, used to smooth display

MF = Mass Flow
Vf = Volume Flow
Te = Temperature
Pr = Pressure

De = Density

T = Total

A1 = Alarm 1 Status
A2 = Alarm 2 Status
A3 = Alarm 3 Status
Fl = Fluid

Dt = Date and Time

*E = Energy

For each parameter:
Select Yes to view parameter in Run Mode
Select No to hide parameter in Run Mode

* Energy EMS Meters Only

Use the Display Menu to set the cycle time for automatic screen sequencing used in the Run
Mode, change the precision of displayed values, smooth the values or enable or disable each
item displayed in the Run Mode screens.

6.41 Changing a Run Mode Display Item
The following shows how to remove the temperature screen from the Run Mode
screens. Note: all outputs are disabled while using the Setup Menus.

® N o oA

Use 4 » keys to move to the Display Menu.

Press ¥ key until Mf Vf Pr Te De T appears.

Press ENTER to select. Press » key until the cursor is positioned below Te.
Press ¥ key until N appears. Press ENTER to select.

Press EXIT and then ENTER to save changes and return to the Run Mode.
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6.5 Alarm Menu

I ENTER
‘ Run Mode } P Password

ﬁ * ENTER

= ] Alarms S Useﬁ} & & 5

* see below l -----
| Menu keys to access menus

<Measure>
None
4 ; Mass <Mode> .
Volume "
Relay Alarm 1 P ** Energy » None <Measure> units
More > Temp 1,2 HIGH Alarm (>) XXXX
| Press. LOW Alarm (<)
Density
# <Measure>
Relay Alarm 2 =
elay Alarm p Mass <Mode>
More > , Volume » None <Measure> units
I Energy HIGH Alarm (>) Y00
Temp 1,2 LOW Al <
Press ! arm (<)
# Density
Relay Alarm 3 > <Measure>
More > None T <Modes |
T M
! Vof,s;e > None <Measure> units
** Energy HIGH Alarm (>) XXXX
Alarm LOG Temp 1,2 LOW Alarm (<)
xx Files (ENTER) Press =
* Density
Clear Alarm LOG? 2
YES or NO | 4 Alarm File ‘
Time
Date
(o o e e i I (Press EXIT to return
> Physical Layer does not exist on Two Wire to Alarm LOG *%
| Mass - Accessible via HART | ) Ensmy EMS MelersOnly

6.5.1 Setting an Alarm
The following shows how to set Relay Alarm 1to activate if the mass flow rate is greater
than 100 Ib/hr. You can check the alarm configuration in the Run Mode by pressing the
~ v keys until Alarm [1] appears. The lower line displays the mass flow rate at which the
alarm activates. Note: all outputs are disabled while using the Setup Menus.

First, set the desired units of measurement:
1. Use <€ » keysto move to the Units Menu.
2. Press ¥ key until Mass Flow Unit appears. Press ENTER.
3. Press ¥ key untillb appearsin the numerator. Press [ 1 key to move the underline
cursor to the denominator. Press the ¥ key until hr appears in the denominator.
Press ENTER to select.
4. Press a key until Units Menu appears.

Second, set the alarm:
1. Use <€ » keysto move to the Alarms Menu.
2. Pressthe ¥ key until Relay Alarm 1 appears.
3. Press » key to access Measure selections. Press ENTER and use the ¥ key to
select Mass. Press ENTER.
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4. Press » key to selectthe alarm Mode. Press ENTER and use ¥ key to select HIGH
Alarm. Press ENTER.

5. Press P key to select the value that must be exceeded before the alarm
activates. Press ENTER and use - ¥ 4 » keys to set 100 or 100.0. Press ENTER.

6. Press the EXIT key to save your changes. (Alarm changes are always
permanently saved.) (Up to three relay alarm outputs are available depending
on meter configuration.)

6.6 Totalizer Menu

ENTER
Run Mode ——» Password

ﬁ ¢ ENTER

< Totalizer L Useﬁ <4 < '::>

Menu keys to access menus

v

Totaling —
Inactive Example:
Mass
Volume . .
Energy Maximum flow rate = 600 gallons per minute
; (600 gallons per minute = 10 gallons per second)
(uni)  Puise If unit per pulse is set to 600 gallons per pulse,
the totalizer will pulse once every minute.
Resel Total ? ; i
i If unit per pulse is set to 10 gallons per pulse,

. the totalizer will pulse once every second.

Use the Totalizer Menu to configure and monitor the totalizer. The totalizer maximum
count is 999,999,999 at which point it will roll over to 0. The totalizer output is a 50
millisecond (.05 second) positive pulse (relay closed for 50 milliseconds). The totalizer
cannot operate faster than one pulse every 100 millisecond (.1 second). A good rule to
follow is to set the unit per pulse value equal to the maximum flow in the same units per
second. This will limit the pulse to no faster than one pulse every second.

6.6.1 Setting an Totalizer
The following shows how to set the totalizer to track mass flow in kg/sec. (All outputs
are disabled while using the Setup Menus.)

First, set the desired units of measurement:

1. Use < » keysto move to the Units Men

2. Press ¥ key until Mass Flow Unit appears. Press ENTER.

3. Press ¥ key until kg appears in the numerator. Press » key to move the
underline cursor to the denominator. Press the ¥ key until sec appears in the
denominator. Press ENTER to select.

4. Press a key until Units Menu appears.
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Second, set the pulse output:

1. Use < » keysto move to the Totalizer Menu.

2. Pressthe ¥ key until Totaling appears.

3. Press ENTER and press the ¥ key to select Mass. Press ENTER.

4. Press ¥ key to set the pulse output in the units you have selected for mass flow
of kg/sec. Press ENTER and use « v ¢ » keys to set the pulse value equal to
the maximum flow in the same units per second. Press ENTER.

5. To reset the totalizer, press ¥ key until Reset Total? appears. Press ENTER and
the ¥ key to reset the totalizer if desired. Press ENTER.

6. Press the EXIT key and answer YES to permanently save your changes

6.7 Totalizer Menu 2

ENTER
Run Mode ———J» Password

v ENTER
Use{* & ¢ =y

‘ Totalizer '
keys to access menus

Menu

v

Totaling
Inactive
Mass
Volume

Energy

v

Reset Total ?
YES or NO

v

Use the Totalizer #2 to Monitor Flow or Energy. The totalizer maximum count is
999,999,999 at which point it will roll over to 0. Note that Totalizer #2 does not operate a
relay, it is for monitoring only.
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6.8 Energy Menu-For EMS Energy Meters Only

Fun Mode

ENTER
Password

Configuration:
There are several possibilities regarding the measurement of water or steam energy
given the location of the meter and the use of a second RTD. The table below summarizes
the possibilities.

g

Menu

v

Loc in Sent
Flow
Yes or No

v

Heating
System
Yes or No

v

% Returned
W

v

<« e |, vser & G D

keys to access menus

Fluid Meter Location Second RTD Measurement

Water “Sent” Flow Line “Return Flow Line Change in Energy

Water “Return” Flow Line “Sent” Flow Line Change in Energy

Water “Sent” Flow Line None Outgoing Energy

Steam “Sent” Flow Line “Return” Flow Line | Change in Energy
(condensate)

Steam “Sent” Flow Line None Outgoing Energy

As above, you must properly configure the meter in the Energy Menu.

1. Loc in Sent Flow? Select Yes or No based on where the meter is located. Refer to
the above table
2. Heating System? Select Yes for a hot water system used for heating. Select No
for a chilled water system used for cooling. Always select Yes for a steam system.
3. % Returned. Select a number between 0% and 100%. Estimate the amount of
water that returns. It is usually 100%, or can be less than 100% if historical data
shows the amount of makeup water used. If a second RTD is not used, set to 0%.
When 0% is selected, the energy calculation represents the outgoing energy only

(no return energy is subtracted).

NOTE: the meter ships from the factory assuming 0% return and has a 1000 ohm resistor installed in the RTD
#2 wiring location. This needs to be removed if the meter is to be used in a manner other than with 0% return
and with the customer supplied RTD in its place.
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6.9 Fluid Menu

Fluid Menu
| ENTER
> use ¢ & P
‘ Run Mode ‘ Password keys to access menus
¢ ENTER < Liquid
P Water
« u > Ammonia
Menu Chlorine
< Density > <AL> <BL
Flowing Fluid < Mole Weight > <CRIT PRESS > S < CRIT TEMP > P | <CRITZ> <AL> <BL
Liquids > * XK > XXX XKXX | XXX »> XXX > XXX
Other Liquids >
Goyal-Dorais > -
e, [ p{ oemee [l L[ |yl a1yl
Nat Gas AGAB > |
Real Gas > . r
Other Gas > L < Specific Gravity > > < MoleFract N2 > <MoleFract CO2> _’| <Ref Temp(F)> < Ref Press(PSIA)
Liquified Gas > XXX XXX XXXX | KXHX XXX
Thermal Cil > —— -
Ethylene Glycol > — < Real Gas
+ Steam T & P Comp Select "Steam T & P Comp” for VT and
| 4 Air VTP models. The VT model will display
STD Temp (F) Argon “Sat Steam T Comp” for the fluid type
- the run mode screens.
’0‘_’0‘ Ammonia n
+ co
qu For a V model in any fluid, enter nominal operating temperature and
STD Press (PSIA) Helium pressure as simulated values in the diagnostics menu.
X0 Hydrogen
| Methane
\ 4 Nitrogen
NORM Temp (C) Oxygen
XXX Propane
# < Specific Gravity > » | < Compress (Z) > ‘ < Viscosity
NORM Press (KPA) —p - ‘ S0k > 000t
XXXX
* < Liquified Gas
** Carbon Dioxide
Nitrogen
Hydrogen
Oxygen
Argon
< Thermal Oil
B Paratherm
Therminol VP-1
Dowtherm A
L < % Volume @ 68 Deg. F

XX

Use the Fluid Menu to configure the flow meter for use with common gases, liquids and steam.
Your flow meter is pre-programmed at the factory for your application’s process fluid.

The units of measurement used in the Fluid Menu are preset and are as follows: Mole Weight =
lbm/(lom-mol), CRIT PRESS = psia, CRIT TEMP = °R, Density = Ilbm/ft3 and Viscosity = cP

(centipoise).
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6.10 Units Menu

ENTER
RunMode ——pp

v ¢ ENTER
< Units N

Menu

v

Password

Mass Flow Unit
Ib, Ston, Lton, gram
kg, Mton, scf, nm3

| sec, min, hr, day

v

Volume Flow Unit
gal, MilG, ImpG, bbl
lit, MilL, m3, ft3

| sec, min, hr, day

v

Temperature Unit
Deg F, Deg C, Kelvin, Rankine

v

Use{}'{}qz'zb

keys to access menus

Ston = Short Ton = 2000 Ib
Lton = Long Ton = 2240 |b
Mton = Metric Ton = 1000 kg

MIlG = Million gallons

ImpG = Imperial gallon = 1.20095 US gallons
bbl = barrels = 42 US gallons

MIIL = Million liters

Energy Unit
BTU, MBTU, MMBT, MWHr
kWHr, HPHr, MCal, MJ

| sec, min, hr, day

MBTU = Thousand BTU
MMBTU = Million BTU

v

Density Unit

Ibm/ft3, kg/m3, gm/cc, bm/gal,
gm/mlit, kg/lit, gm/it, Ibm/in3

v

Pressure Unit
psi, inH20, ftH20, mmH20, in HG,

mmHG, ATM, Bar, mBar, gm/cm2, kg/cm2,
Pascal, KiloPa, MegaPa, Torr, 4inH20, 4mmH20

v

Gauge Pressure Unit

14.6959

‘ Absolute / Gauge
| i
' \ 4
| [ S e e s e R L T ST Fe e T e S TR, 1
I 1 j Atm. Pressure 3
1 I
| |
|

4inH20 and 4mmH20 are based on
water at 4 degrees C.

Transducer reads in Absolute — if Gauge is desired
then atmospheric pressure at meter is needed

Menu is only activated if Gage Pressure is chosen
Enter the value in PSIA

Use the Units Menu to configure the flow meter with the desired units of measurement.
These are global settings and determine what appears on all screens.
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6.11 Time & Date Menu

ENTER

Run Mode ———J» Password

ﬁ ¢ ENTER

Time & Date
<

Menu

_.,, Use‘ﬁ“&d:":::’

keys to access menus

v

Set Time
XAIKKKK

v

Set Date
ool

Y

Use the Time and Date Menu to enter the correct time and date into the flow meter's memory.
The parameters are used in the Run Mode and the alarm and system log files. Note: Time is
displayed in AM/PM format, but military format is used to set the time. For example, 1:00 PM is

entered as 13:00:00 in the Set Time menu.

6.1.1  Setting the Time

How to set the time to 12:00:00. You can check the time in the Run Mode by pressing the
a v keys until the Time & Date screen appears. Note: all outputs are disabled while

using the Setup Menus.

1. Use ¢ » keysto move to the Time and Date Menu.

2. Press ¥ key until Set Time appears. Press ENTER.

3. Press ¥ key until 1 appears. Press » key to move the underline cursor to the
next digit. Press the ¥ key until 2 appears. Continue sequence until all desired
parameters are entered. Press ENTER to return to the Time and Date Menu.

4. Press EXIT to return to the Run Mode.
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6.12 Diagnostic Menu

ENTER

Run Mode Password

Lo

Diagnositcs
“ .

v

Simulate Vortex Sim Vor Freg
Frequency (Hz) XK

v

Sim Temp 1, 2 * The: unit of measure of the displayed value is the
KX same as the unit configured for the flow meler.

v

Sim Pressure For a \V model in any fluid, enter nominal operating temperature and
XK pressure as simulated values in the diagnostics menu.

Useﬁ} &4’ '=:>

keys to access menus

* Simulate Temperature

* Simulate Pressure

* For a VT model in any fluid except steam, enfer nominal operating
pressure as a simulated value in the diagnostics menu.

Highest Recorded
Velocity

Highest Recorded
Temperature

Highest Recorded
Pressure

Highest Electronics
Temperature

Lowest Electronics
Temperature

Highest Velocity
KX

v

Highest Temp 1. 2
XX

v

Highest Pressure
¥

v

Highest Int Temp
X

v

Lowest Int Temp
i

v

Momentarily displayed

System LOG
xx Files (ENTER)

H i
P SysLog File #xx =
! i

System Log File

=

v

v

Clear Sys LOG?
YES or NO

Time
Date

Use Left and Right
arrows fo aceess all
system log files

Press EXIT to return
to System LOG

y

Use the Diagnostics Menu to simulate operation and review the system files. The system
log files contain time/date stamped messages including: power on, power off,
programming time outs, parameter faults, incorrect password entry and other various
information relative to system operation and programming.

The simulated inputs are for testing the meter to verify that the programming is correct.
They are also used to enter nominal operating temperature and pressure for the V only
model. Simulated vortex frequency allows you to enter any value for the sensor input in
Hz. The meter will calculate a flow rate based on the corresponding value and update all
analogue outputs (the totalizer display and output is not affected by a simulated
frequency).
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The simulated pressure and temperature settings work the same way. The meter will
output these new values and will use them to calculate a new density for mass flow
measurement. Note: when your diagnostic work is complete, make sure to return the
values to zero to allow the electronics to use the actual transducer values. For the V only
model keep the temperature and pressure at nominal operating conditions.

6.13 Calibration Menu

Run Mode

ENTER
—

Password

Calibration
Menu

v

<

I ¢ ENTER
-

Meter Size
or Pipe ID

v

Base Kf
XK

v

Base Reynolds
KL

vse g & G

KE}I‘S lo access menus

Inline style meter — meter size
Insertion style meler - pipe internal diameter (inches)

Meter calibration constant

Inline style meter - pulses / ft®
Insertion style meter - pulses [ ft

Meter calibration constant

Typical Surface Roughness (inches)

v

Type of Pipe Roughness
+ Stesl, drawn, new 0.0024
) ) Steel, welded, new 0.003
Head Diameler in. ID of insertion head Steel, sheet, smooth 0.0028
ko Steel, galvanized, new 0.006
+ Steel, lightly corroded 0.01
Abs Roughness in. Fipe roughness :;::l IS.E:EMFI.WMEH ﬂd[uif
X000K Default value = 0.003 , Jght scaling -
Steel, heavy scaling 0.1
+ Cast Iron, new 0.025
Cast Iron, corroded 0.06
Vortex Goef Ck Adaptive filter setting Cast Iron, with scaling 01
+ Drawn Tubing, plastic (0.00006
Low Flow Culoff < Vol (o) = > < Mass (xoouhon)
XK + XX X
+ Low Flow Cutoff Low Flow Cutoff
setting displayed setting displayed
Serial Number in volumetric flow in mass flow
Per e i) units {view only) units {view anly)

The Calibration Menu contains the calibration coefficients for the flow meter. These
values should be changed only by properly trained personnel. The Vortex Ck and Low Flow
Cutoff are set at the factory. Consult the factory for help with these settings if the meter
is showing erratic flow rate.
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6.14 Password Menu

ENTER
Run Mode ——» Password

ﬁ¢ENTER
<] PEsvod [y use 4+ & ¢ o

Menu keys to access menus

v

Set Password
1234

Y

Use the Password Menu to set or change the system password. The factory-set password
is 1234.
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6.15 HART Commands with the DD Menu

Online Menu

1Process Variables —— 1MassFlo
2Vd
3Temp
4Temp2
5Delta Temp.
6Energy flo
TPres
8Dens
9 Total
Tolal 2
2Device Setup || 1EnterPassword | To Enter Password Menu
2 Display Unit — 1Mass flo unit
2Va wit
3Tempunit
4 Energy flo unit
5Line pres unit 1 Norm Temp
6Dens unit 2Norm Press
7 Totalizer units 3Std Temp
8Std & Norm Cond 4 StdPress
3Analog Ouput  —B== To Analog Output Menu
4Extemalloop 1 {Extemal Input 1 Inactive
2Ext. Loop Zero Vaue Temp1t
3Ext. Loop Full Scale Temp 2
4Ext. Loop Zero Count Pressue
5Ext. Loop Span Count
6Set Ext.4 mA
7Set Ext.20mA
" 1Disp Cycle
5Meter Display — 2DizDiy§is
3 Disp Damping
41nit Dispi.
5Disp Show/Hide
1Alam 1 var
2Alam 1 typ
3Alamm 1 setpt
1Alarm Status
6 Alarm Setup ™1 2ABm1 Setup
3Alarm 2 Setup 1Alam 2 var
4Alam 3 Setup 2AlmM2 typ
5Records in Log 3Alarm 2 setpt
6Read Alarm Log
7Alarm Log Clear
1Alam 3 var
2Alarm 3 typ
7 Totalizer C 1 Total 3 Alarm 3 setpt
2Totalize
3Amourt/Pulse *If insertion vorex
4 Total 2 ** Ifinine vorex
5Totalize 2
6 Clear Totalizer 1Date
2 Change Password
F . 3Lire sze
SHug Mo , TR0 Many 4 Change Line size*
4 Metr size™
—— 1Metr Location 5Metr size*
4B} Aoy 2 Heafing or Cooling 5 Charpe Meter size*™
3% Reum 6Devid
7Tag
Device Menu 8 Desoriptor
9 Message
Sensor Cal —® To Sensor Cal Menu Pl asbly um
Poll addr
Review — B To Review Menu Num req preams
Config Code
Compile Dale
3Maintenance = To Maintenance Menu Compile Tme
Signal Board Version
4 Diagnosfics —® To Diagnostics Menu Hardware rev
Software rev
Master reset
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HART Commands with the DD Menu Continued....

Analog Output Menu

From Online Menu %

1Fix Analog Output
2Trim Analog Output
3 Configure AO1
4PVis
5PV AO10ut
6PV % range
7 Configure AO2
8SVis
9SVAO20ut
SV %range
Configure AO3
TVis
TV AO3 Out
TV % range
Configure AO4
QVis
QV AO4 Out
QV % range

1PVis

2PV Loopcurrent

3PV

4PV Unit

5PV % range

6 Apply values

7PVLRV

8PV URV

9PVAO1Loend pt
PV AO1 Hi end pt
PV AO1 Added damp

18Vis

2S5V AO2Out

38V

48V Unit

58V % range

6 Apply values

7SVLRV

8SVURV

9SVAO2Loend pt
SV AO2 Hi end pt
SV AO2 Added damp

1TV is

2TV AO3 Out

3TV

4TV Unit

5TV %range

6 Apply values

7TV LRV

8TV URV

9TV AO3 Lo end pt
TVAO3Hiend pt
TVAO3Added damp

1QVis
2QV AO4 Out
34V
44V Unit
5QV %range
6QVLRV
7QVURV
8QVAO4 Lo end pt
9QV AO4 Hi end pt
QV AO4 Added damp
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HART Commands with the DD Menu Continued....

Fluid Menu
From Online Menu >— 1 Fluid Liquid Water
2Fluid Type Other Liquid Ammonia
Goyal-Dorais CHlorine
API-2540
Nat Gas AGAS8
Real Gas Other Liquid Density
Other Gas Viscosity CoefAL
Liquified Gas Viscosity CoefBL
Thermal Oil
Ethylene Glycol
Mol Weight
Crit Press
Crit Temp
Crit Z
AL
BL
Density @ 60F
APIKO
. APIK1
Maintenance Menu APIAL
APIBL
From Online Menu >— 1 Analog output 1Fix analog output AGA Ref Temp
2 Extemal Loop 2Trimanalog output AGA Ref Press
3Vortex Cal I Specific Gravity
Mole Fract N2
1 Extemal Input Mole Fract CO2
2Ext. Loop Zero Value
3Ext. Loop Full Scale Value
4Ext. Loop Zero Count Steam
5Ext. Loop Span Count Air
6Set Ext.4 mA Argon
7Set Ext.20mA Ammonia
Cco
co2
1Ck Vel feum
ue
2 Lowflow cutoff ,\Hﬂﬁgin
3Auto SetCk N'rtmgen
4 Auto SetLFC Oxygen
Propane
Specfiic gravity
Compress
Viscosity
Carbon Dioxide
Nitrogen
Hydrogen
Oxygen
Argon
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HART Commands with the DD Menu Continued....

Diagnostics Menu

From Oniine Menu »>——— 1Vd — 1VixFreq
2Pres 2Sim Vix Freq

3Temp 3 Vix AtoD
4Temp?2 4 Filter Set
5 Internal Temp 5Change Filter Set
6 Vortex Diag. 6 High Pass Filter
7 Press Diag. 7GanSet
8 TempDiag. 8 Change Gain Set
9Int Temp Diag 9Re

Log — Vel

Status - Max Vel
AD1
AD2
AD3
AD4
Ck
Leve

—1 1Press

2 Sim Press
3 Excite

4 Excite AbD
5Sense

6 Sense AtoD
7 Max Press

Review Menu 1Toinp

2Sim Temp
3IRTD1
4RTD1AtdD
From OnlineMenu >——— 1Model 5Max temp
2 Distrbutor BTgmpZ

3 Write protect 7Sim Temp2
4 Manufacturer gRTDg
5Devid RTD2 AtcD
6Tag Max temp 2

7 Descriptor
8 Message

QD_ate 1Interral Temp (F)
Final asmbly rum 2 Internal Temp (C)
Universal rev 3Int. Max emp

Fi devre 41nt. Min temp
Software rev

Poll addr

Flck it 1Records in Log

2 Read System Log
3System Log Clear

SPInotcommunicating
Freq Input Overrange
FRAM CRC error
Signal Board Power ..
RTD1 Faut

RTD2 Fault

Press. Transducer Fault

Totalizer Relay Overrange

1 Status group 0
2 Status group 1
3 Status group 2

Alarm 15et
Alarm 2 Set
Alarm 3 Set
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HART Commands with the DD Menu Continued....

Sensor Cal Menu

* If insertion vortex

J 1K Facbor
i i 2BaseReyndds *
1 Calibration Review \
From Oniine Menu  >—— oyl i 1 Unk 1Vt Freq igr\?::—mm.
3Vortex Cal 2usL 2Sim Vix Fre
4 Press Sensor 3LsL 3Vix AtoD 1 5Lowflow cutoff
5PressCd 4Min Span 4Fiter Set 6RTD1RO
6 Temp Sensor 5Snsrsin 5Change Filter Set 7RTD1alpha
7Temp18&2Cal 6Sim Vix freq 6 High Pass Fiter 8RTD1beta
8Temp 2 Sensor 7 Max Vel 7GanSet 9RTD2R0
9Cal. Correcfion 8Vortex Diag 8Change Gain Set RTD2 apha
9Re RTD2 beta
Pea B0O, Pcal BO1
‘hﬂm Peal B2, Pea B10
1K Facor AD1 Pcd B11, Peal B12
2BaseReyndds * AD2 Ped B20, Pcal B21
3SR Cosfficient* AD3 :c; :ifmme
1Flow 1 4CkVdue AD4 .
2 Deviation 1 5Lowflow cuteff Cck Intema Temp. Cal
3Flow2 6 Auto SetCk Level Cal cumrent
4 Deviation 2 7Auto SetLFC Fb"f 1_
SFlow3 Deviation 1
6 Deviation 3 ] Fbw.' 2_
7Flow4 1 Unit Deviation 2
8 Deviation 4 2UsL 1Press Fiow 3
9Flow5 3LsL 23im Press Deviation 3
Deviation 5 4Min span 3Exdite Flow 4
Flow 6 5Snsrsh 4Excite ABD Deviation 4
Deviation 6 6Sim Press 5Sense Flow 5
Flow 7 7Max Press 6 Sense AtoD Deviation 5
Deviation 7 8Press Diag 7Max Press Flow 6
Flow 8 Deviation 6
Deviation 8 FIW{T_
Flow 9 1PCd B0O Deviation7
Deviaton 9 2PCa B0 Flow 8
Flow 10 3PCa B02 Deviation 8
Deviation 10 4PCd B10 Fbw_r 9_
5PCa B11 Deviation 9
6PCd B12 Fb"{ 19
7PCd B20 Deviation 10
8PCd B21 Ext Loop Zero Count
9PCa B22 Ext Loop Span Count
Ref. Resistance
Internal Temp. Cal
Ca Current
1Temp
1Unit 2Sim Temp
2USL 3RTD1
3LSL 4RTD1 AteD
4 Min span 5Max Temp
5Snsrsh 6Temp2
6Sim Temp 7Sim Temp2
7Max Temp 8RTDZ
8Temp Diag 9RTD2 AteD
Max temp 2
1RTD1Ro
2RTD1alpha
3RTD1beta
4RTD2Ro
S5RTD2alpha
6RTD2beta
1Temp
1 Unit 28im Temp
2USL 3RTD1
3LSL 4RTD1 AtoD
4 Min span 5Max Temp
5Sim Temp2 6Temp2
6Max Temp2 7Sim Temp2
7TempDiag 8RTD2
SRTD2AtcD
Max temp 2
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6.16 HART Commands with Generic DD Menu
Online Menu
1 Device setup |— 1 Process Variables 1PV From Device setup / Review >— 1 Madel
2PV 2PV % Rnge 1 4mA 2 Distributor
3 PV Loop current 3 PV Loop current 2 20mA 3PV Unit
3 Other 4 PV USL
4End 14 mA 5PVLSL
1 Test Device 2 20 mA 6 PV Min span
2 Diag/Service 2 Loop Test 3Exit 7 PV Damp
3 Calibration 1 Apnly Vinkies 8 PV % mge
4 D/ATrm £ Fri vahlas 9 PV Xfer fnctn
1PVURY PV Rnge unit
2PV LRV PV URV
3PV USL
1Tag 1PV URV PVLRY
2 PV unit 9PV LRV 4PVLSL PV Loop current
" 3 Range Values 3PV Unit PV Alrm typ
3 Basic Setup 4 Device Information 4PVLSL PV Snsr s/n
5 PV Xfer fcin 5 PV USL Write protect
6 PV Damp Manufacturer
Dev id
o Tag
1 Distributor Descriptor
2 Model Y
: essage
3 Devid Date
4 Tag "
5 Dat Universal rev
. Wa'te Brotect Fid dev rev
70 fhe ! rtgec Software rev
8 Mescnp r Burst mode
asage Burst option
9 PV snsrsin Poll addr
Fma_l a_assyI# 1 Universal Rev Num req preams
Revision #s 2 Fid dev Rev
3 Software Rev
1 Sensors —— 1PV 1PVLSL
2 PV Sensor Unit
3 Sensor information || 2 PV USL
3 PV Min span
1 PV Damp
i i 2PV URY 1PV URV
2 Signal Condit —
ignal Condition P Al e S H
4 PV Xfer fnctn
5PV % mge
) 1 Loop current 1 4mA
4 Detaled Setup 3 Output Condition || 1 Analog Output 2A0alambyp | | 220mA
5 Review 2 HART Output 3 Loop test 3 Other
4 D/Atrim 4 End
4PV LRV 1PV URV ot
5PV URV :|_ 2PV LRV 1 Distributor
2 Model 1 Poll addr
3 Devid 2 Num req. preams
g [T)a% 3 Burst mode
ate i
4 Device Information | & Wwrite Protect +Hirstopin
7 Descriptor
8 Message
9 PV snsrsin
Final assy # 1 Universal Rev
Revision #' 2 Fid dev Rev
3 Software Rev
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7/ Error Responses
If an error is detected in the message received by the unit, the function code in the
response is the received function code with the most significant bit set, and the data field
will contain the exception code byte, as follows:

7.1 Control Register Definitions
The only writeable registers in this implementation are the Reset Exception Status, Reset
Meter and Reset Totalizer functions, which are implemented as "coils” which may be
written with the Write Single Coil command (function code 05) to address 7 through 9,
respectively, (register #00008 through #00010). The value sent with this command must
be either 0x0000 or 0xff00, or the meter will respond with an error message; the totalizer
will be reset or exception status cleared only with a value of 0xff0O0.

7.2 Error Responses
If an error is detected in the message received by the unit, the function code in the
response is the received function code with the most significant bit set, and the data field
will contain the exception code byte, as follows:
Exception Code | Description
01 Invalid function code — function code not supported by device
02 Invalid data address — address defined by the start address and
number of registers is out of range
03 Invalid data value — number of registers = 0 or >125 or incorrect data
with the Write Single Coil command
If the first byte of a message is not equal to the unit’'s Modbus address, if the unit detects
a parity error in any character in the received message (with even or odd parity enabled),
or if the message CRC is incorrect, the unit will not respond.
7.3 Command Message Format
The start address is equal to the desired first register number minus one. The addresses
derived from the start address and the number of registers must all be mapped to valid
defined registers, or an invalid data address exception will occur.
Device Address Function Code Start Address N = Number of Registers CRC
8 bits, 1...247 8 bits 16 bits, 0...9998 16 bits, 1...125 16 bits
7.31 Normal Response Message Format
Device Address Function Code Byte Count=2x N Data CRC
8 bits, 1...247 8 bits 8 bits (N) 16-bit registers | 16 bits
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7.3.2 Exception Response Message Format

Device Address Function Code + 0x80 Exception Code CRC
8 bits, 1...247 8 bits 8 bits 16 bits
Examples

Read the exception status byte from the device with address 1:
010741E2

01 Device address
07 Function code, 07 = read exception status
41 E2 CRC

A typical response from the device is as follows:
0107036231

01 Device address

07 Function code

03 Exception status byte
62 31 CRC

Request the first 12 registers from device with address 1:
0104 000000 0C FO OF

01 Device address 04 Function code,
04 = read input register

00 00 Starting address

00 0C Number of registers = 12

FO OF CRC

A typical response from the device is as follows: *note these are the older register
definitions

010418000003 E8 0000 7A 02 6C 62 000041 BA 87 F2 3EBF FC6F 42 12 EC8B 4D
D1

01 Device address

04 Function code

18 Number of data bytes = 24

00 00 03 E8 Serial number = 1000 (unsigned long)

00 00 7A 02 Totalizer = 31234 lbm (unsigned long)

6C 62 00 00 Totalizer units = “Ib” (string, unused characters are 0)
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41 BA 87 F2 Mass flow rate = 23.3164 lbm/sec (float)
3E BF FC 6F Volume flow rate = 0.3750 ft 3 /sec (float)
42 12 EC 8B Pressure = 36.731 psia (float)

4D D1 CRC

An attempt to read register(s) that don't exist
0104 00000050F1D2

01 Device address

04 Function code 4 = read input register
00 00 Starting address

00 50 Number of registers = 80

FO 36 CRC

results in an error response as follows:
018402C2C1

01 Device address

84 Function code with most significant bit set indicates error response
02 Exception code 2 = invalid data address

C2 C1CRC

Request the state all three alarms:
010200000003 380B

01 Device address

02 Function code 2 = read discrete inputs
00 00 Starting address

00 03 Number of inputs =3

38 0B CRC

and the unit responds with:
010201022049

01 Device address

02 Function code

01 Number of data bytes =1

02 Alarm #2 on, alarms #1 and #3 off
2049 CRC
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To reset the totalizer:
01050000 FF008C3A

01 Device address

05 Function code 5 = write single coll
00 09 Coil address =9

FF 00 Data to reset totalizer

5C 38 CRC

The unit responds with an identical message to that transmitted, and the totalizer is
reset. If the “coil” is turned off as in the following message, the response is also identical
to the transmitted message, but the totalizer is not affected.

010500090000 1D C8

01 Device address

05 Function code 5 = write single coil

00 09 Coil address =9 00 00 Data to “turn off coil” does not reset totalizer
1D C8 CRC

8 Troubleshooting

A WARNING

Make sure the line is not pressurized before trying any flow meter repairs. Prior to
removing any component of the mass flow meter, always turn off the main power.
If necessary, take measures in hazardous areas. Use electrostatic discharge
precautions when handling static-sensitive electronics. .

8.1 Hidden Diagnostics Menus
The menus shown on the following page can be accessed using the password 16363,
then moving to the display that reads “Diagnostics Menu” and pressing ENTER (rather
than one of the arrow keys).

Use the right arrow key to move to the second level. Press EXIT to move from the second
level back to the first, press EXIT while in the first level to return to the setup menus.

Caution: password 16363 will allow full access to the configuration and should be used
carefully to avoid changes that can adversely alter the function of the meter.

Each of the menus on the following page will first be defined followed by specific
troubleshooting steps.
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Hidden Diagnostics Menus

{ --—----—- Level One Values ------—---—-} { Level Two Values }
f fi Ck 4-20(1), Zero Alarm(1) Test Output Type
G A Lvi L XXX Low None
I I I I
Al A2 Adj. Filter 4-20(1), Fscale Alarm(2) Test G
A3 A  dB it Vo Calibration Mode
i F I I N I I
* | Kc It Iso. Power Volts 4-20(2), Zero Alarm(3) Test A2D Ref. Resistor
Kb x.x vdc XXXX Low 2700
[ I
v Q 4-20(2), Fscale R ds C Pres Cal Current
Re I XXX AR 0.0003
I I I I
Profile Factor Pulse Out Queue, 4-20(3), Zero ; Press 9C’s
inf psiatiinen s Gain Control Mo =
I I [ I I
Obscuration TOF 4-20(3), Fscale ’ RTD 1
X XKXKKX e} f 00K Filter Control Viore.s
I [ [ T I
Rid1 = xx Sig. Rev. Ext. 4mA Cal. High Pass Filt. RTD 2
Rid2 =xx Micro. Rev. x 0.33 More >
I I N I [
Pe(v)=0.0 AD R T Ext ZO;HA Ca Factory Defaults Correction Pairs
Py(v) =00 F PT V :
— T
I I External Input Roughness
Std = 1000 SpiErr Inactive Metér Type xe-xx
Nrml = 1.000 Rev  Sent Temp 1 I I
Temp 2
- I - I - P,egs Config Code Force Recal?
Visc = xxxx Version Retries I 1BFE
i . Ext. Full Scale : e e
o ' oy Test Pulse Out *% | MinDeftaH
Enthalpy1 BTU/hr Internal Temp I ! 1
XXX xxxx Deg F — T | N
I Ext ZE;O Scale Test Scaled Freq Init Displ. (sec)
Enthalpy2 BTU/r Dens. Cale Trmd X ped
XXX t
X0 Sec t *
[
x Cnts Rel. Roughness * Not Present on M22 Models
Ext xomA X OO0
*% Energy EMS Meters Only

8.2 Level One Hidden Diagnostics Values

- f = Vortex shedding frequency (Hz).

- fi = Adaptive filter — should be approximately 25% higher than the vortex shedding
frequency, this is a low-pass filter. If the meter is using the Filter Control (see below) in
the manual mode, fi will be displayed as fm.

+ G = Gain (applied to vortex signal amplitude). Gain defaults to 1.0 and can be changed
using the Gain Control (see below).

« A = Amplitude of vortex signal in Volts rms.

« Al,A2,A3,A4 = A/D counts representing the vortex signal amplitude. Each stage (Al—
A4) cannot exceed 512. Beginning with stage Al, the A/D counts increase as the flow
increases. When stage Al reaches 512, it will shift to stage A2. This will continue as the
flow rate increases until all 4 stages read 512 at high flow rates. Higher flow rates
(stronger signal strength) will result in more stages reading 512.

« Kc, It, Kb = Profile equation (factory use only).

« V = Calculated average pipe velocity (ft/sec).

* Re = Calculated Reynolds number.

www.tek-trol.com 63



. ( J |
Instruction Manual | | :m

Te k_ Vor ] 3 0 O X P TechnologySolutions

- Profile Factor = Factory use only.

« Obscuration = Factory use only.

« RTD1 = Resistance value of integral RTD in ohms.

« RTD2 = Optional RTD resistance value in ohms.

- Pe(v) = Pressure transducer excitation voltage

- Pv(v) = Pressure transducer sense voltage.

+ Stnd = Density of fluid at standard conditions.

« Nrml = Density of fluid at normal conditions.

- Viscosity = Calculated viscosity of flowing fluid.

- Enthalpy1BTU/hr = Factory use only.

- Enthalpy2 BTU/hr = Factory use only.

- x Cnts = A/D counts from the external 4-20 mA input.

« Ext x.xxx mA = Calculated external 4-20 mA input from the digital counts.

« Ck = Calculated Ck at current operating conditions. Ck is a variable in the equation
that relates signal strength, density, and velocity for a given application. It is used for
noise rejection purposes. Ck directly controls the fi value (see above). If the Ck is set
too low (in the calibration menu), then the fi value will be too low and the vortex signal
will be rejected resulting in zero flow rate being displayed. The calculated Ck value in
this menu can be compared to the actual Ck setting in the calibration menu to help
determine if the Ck setting is correct.

Lvl = Threshold level. If the Low Flow Cutoff in the calibration menu is set above this
value, the meter will read zero flow. The Lvl level can be checked at no flow. At no flow,
the Lvl must be below the Low Flow Cutoff setting or the meter will have an output at
no flow.

Adj. Flilter = Adjustable filter. Displays the filtering in decibels. Normally reads zero. If
this value is consistently -5 or -10, for example, the Ck or density setting may be wrong.
Iso. Power Volts = Nominally 2.7 VDC, if less than this check the flow meter input power.
O,l = Factory use only.

Pulse Out Queue = Pulse output queue. This value will accumulate if the totalizer is
accumulating faster than the pulse output hardware can function. The queue will
allow the pulses to “catch up” later if the flow rate decreases. A better practice is to
slow down the totalizer pulse by increasing the value in the (unit)/pulse setting in the
totalizer menu.

- TOF, G, f = Factory use only.

* Sig. Rev = Signal board hardware and firmware revision.

« Miro Rev = Microprocessor board hardware and firmware revision.

« AD,R, T, F,PT,V = Factory use only.

« SPI Err, Rev, Sent = Factory use only.

« Version Retries = Factory use only.

« Internal Temperature = Electronics temperature.

« Dens. Calc Time = Factory use only.

* Rel. Roughness = Factory use only.
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8.3 Level Two Hidden Diagnostics Values

- 4-20(1) Zero = Analog counts to calibrate zero on analog output 1.

- 4-20(1) FScale = Analog counts to cal. full scale on analog output 1.

- 4-20(2) zero = Analog counts to calibrate zero on analog output 2.

« 4-20(2) FScale = Analog counts to cal. full scale on analog output 2.

- 4-20(3) Zero = Analog counts to calibrate zero on analog output 3.

+ 4-20(3) FScale = Analog counts to cal. full scale on analog output 3.

- Ext. 4 mA Cal. = Enter O for auto calibration or enter factory supplied A/D counts. Note:
You must connect a known 4.00 mA input if you are going to calibrate the unit.

- Ext. 20 mA Cal. = Enter 0 for auto-calibration or enter factory supplied A/D counts.
Note: You must connect a known 20.00 mA input if you are going to calibrate the unit.

« External Input = Enter what the external 4-20 mA input represents, i.e. Temperature 1,
Temperature 2, or Pressure. The meter will use this for its internal calculations.

« Ext. Full Scale = Enter the full scale units that correlate to the 20 mA point. Note: It must
be in the units for the selected input type such as Deg F, Deg C, PSIA, Bar A, etc.

« Ext. Zero Scale = Same as above but for the 4 mA point.

- Alarm (1) Test = Used as a test to verify that the alarm circuit is functioning. When low

is selected the alarm will initiate a low alarm on the output. When High is selected it

will give a high alarm on the output.

Alarm (2) Test = Used as a test to verify that the alarm circuit is functioning. When low

is selected the alarm will initiate a low alarm on the output. When High is selected it

will give a high alarm on the output.

Alarm (3) Test = Used as a test to verify that the alarm circuit is functioning. When low

is selected the alarm will initiate a low alarm on the output. When High is selected it

will give a high alarm on the output.

Reynolds Corr. = Reynolds number correction for the flow profile. Set to Enable for M23

insertion and set to Disable for M22/M24 inline.

Gain Control = Manual gain control (factory use only). Leave set at 1.

Filter control = Manual filter control. This value can be changed to any number to force

the fi value to a constant. A value of zero activates the automatic filter control which

sets fi at a level that floats above the f value.

High Pass Filter = Filter setting — Factory use only

Factory Defaults = Reset factory defaults. If you change this to Yes and press Enter, all

the factory configuration is lost and you must reconfigure the entire program. Consult

the factory before performing this process, it is required only in very rare cases.

- Meter Type = Insertion (M23) or Inline (M22/M24) meter.

- Config Code = Factory use only.

- Test Pulse Out = Force totalizer pulse. Set to Yes and press enter to send one pulse.
Very useful to test totalizer counting equipment.

- Test Scaled Freq = Enter a frequency value in order to test the scaled frequency
output. Return to 0 to stop the test.

« Output Type = Factory use only.

- Calibration Mode = Factory use only.

+ A2D Ref. Resistor = Factory use only.
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» Pressure Cal Current = Calibration value for the electronics and pressure transducer
combination. Consult Factory for value.
» Pressure 9Cs = Nine pressure coefficients unique to the pressure transducer. Use the
RIGHT ARROW to access all nine coefficients.
o Press. Max psi = Based on installed sensor.
o Press. Min psi = 0 psia
* RTD1. Press the RIGHT ARROW to access:
o Ro = RTD resistance at 0°C (1000 ohms).
o A = RTD coefficient A (.0039083).
o B = RTD coefficient B (-5.775e-07).
o RTD1 Max Deg. F = 500 o RTD1 Min Deg. F = -330
« RTD2 = Second RTD configuration, for special applications only.
- Correction Pairs
o ft3/sec (1through 10)
o %Dev. (1 through 10)
* Roughness = Factory use only.
* Force Recal? = Factory use only.
+ Min. Delta H — Energy EMS meters only. Sets the deadband for totalization to begin.
Must be greater than this number (1 default) to initiate the totalizer.
- Init Displ. (sec) = Enter a value in seconds to initialize the display every xxx seconds.
Enter a value of 0 to disable initializing the display.

8.4 Analog Output Calibration
To check the 4-20 mA circuit, connect a DVM in series with the output loop. Select zero or
full scale (from the second level of the hidden diagnostics) and then actuate the enter
key twice. This action will cause the meter to output its 4 mA or 20 mA condition. If the
DVM indicates a current greater than £ 0.006 mA from 4 or 20, adjust the setting up or
down until the output is calibrated. Note: these settings are not for adjusting the output
zero and span to match a flow range, that function is located in the Output Menu.

8.5 Display Contrast Adjustment
The flow meter display contrast is set at the factory but if the display characters appear
too dark or too light proceed as follows:
1. Hold down the “Exit” button on the front panel for 5 to 10 seconds. “Setting
Contrast” will appear.
2. Push the “Up” arrow to darken the display or the “Down” arrow to lighten it.
3. Push the “Enter” button to save the contrast setting.
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8.6 Troubleshooting the Flow Meter

‘ WARNING

Before attempting any flow meter repair, verify that the line is not pressurized.
Always remove main power before disassembling any part of the mass flow meter.
Use hazardous area precautions if applicable. Static sensitive electronics - use
electro-static discharge precautions.

First Check Items:

Installation Direction Correct

Installation Depth Correct (Insertion style meter)
Power and Wiring Correct

Application Fluid Correct

Please record what the fluid is

oooo

Meter Range Correct for the Application

Meter Configuration Correct

Describe Installation Geometry i.e. upstream diameters, valve
position, downstream diameters, etc.

ooo

Record Values:

Record the following values from the Run Menu with the
meter installed in order to determine the operating state of
the flow meter:

With Flow With No Flow (if possible)

Flow =

Temperature =

Pressure =
Density =
Error Messages? =

Record the following values from the Hidden Diagnostics Menu with the meter installed:
(Use password 16363 to access.)

With Flow With No Flow (if possible)

f=
fi =

A=

Al =

A2 =

A3 =

A4 =

V=

Ck =

Lvl =

Adj. Filter =

Iso. Power Volts =
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Record the following values from the Calibration Menu.

Meter Size / Pipe ID =
Meter Factor =
Vortex Coef Ck =
Low Flow Cutoff =
Serial Number =

8.6.1 Determine the Fault
Symptom: Output at no Flow
1. The low flow cutoff is set too low. At no flow, go to the first level of the hidden
diagnostics menu and record the Lvl value. The low flow cutoff must be set above
this value.
2. Example: at no flow , Lvl = 25. Set the low flow cutoff in the Calibration Menu to
approximately 28 and the meter will no longer read a flow rate at no flow.

Symptom: Erratic Output

1. The flow rate may be too low, just at the cutoff of the meter range, and the flow
cycles above and below the cutoff making an erratic output. Consult the factory
if necessary to confirm the meter range based on current operating conditions.
It may be possible to lower the low flow cutoff to increase the meter range. See
the example above for output at no flow, only this time the low flow cutoff is set
too high. You can lower this value to increase the meter range as long as you do
not create the output at no flow condition previously described.

2. Mechanical installation may be incorrect. Verify the straight run is adequate as
described in Chapter 2. For in-line meters, make sure the meter is not installed
backwards and there are no gaskets protruding into the flow stream. For insertion
meters, verify the insertion depth and flow direction.

3. The meter may be reacting to actual changes in the flow stream. The output can
be smoothed using a time constant. The displayed values can be smoothed
using the time constant in the Display Menu. The analog outputs can be
smoothed using the time constant in the Output Menu. A time constant of 1 will
result in the change in value reaching 63% of its final value in one second. A time
constant of 4 is 22%, 10 is 9.5% and 50 is 1.9% of the final value in one second. The
time constant equation is shown below (TC = Time Constant).

1
%Change to final value in one second = 100(1 — e(_ﬁ))

4. The vortex coefficient Ck may be incorrectly set. The Ckis a value in the equation
used to determine if a frequency represents a valid vortex signal given the fluid
density and signal amplitude. In practice, the Ck value controls the adaptive
filter, fi, setting. During flow, view the f and fi values in the first level of the hidden
diagnostics. The fi value should be approximately 10-20 % higher than the f value.
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If you raise the Ck setting in the Calibration Menu, then the fi value will increase.
The fiis a low pass filter, so by increasing it or lowering it, you can alter the range
of frequencies that the meter will accept. If the vortex signal is strong, the fi value
will increase to a large number — this is correct.
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Fig 56. Electronics Stack Sensor Connections Fig 57. Remote Feed Through Board Sensor
Connections
Symptom: No Output

1. For remote mounted electronics, carefully check all the wiring connections in the
remote mount junction box. There are 18 connections that must be correct, verify
each color (black and red), shield, and wire number.

2. Turnon the pressure and temperature display in the Display Menu and verify that
the pressure and temperature are correct.

3. Using ESD precautions and hazardous area precautions, remove the electronics
enclosure window cover. Disconnect the vortex sensor from the electronics stack
or remote feed through board. Measure the resistance from each outside pin to
the meter ground - each should be open. Measure the resistance from the center
pin to the meter ground - this should be grounded to the meter. With the sensor
still disconnected, go to the first level of the hidden diagnostics and display the
vortex shedding frequency, f. Hold a finger on the three exposed pins on the
analog board. The meter should read electrical noise, 60 Hz for example. If all
readings are correct, re-install vortex sensor wires.

4. Verify all meter configuration and troubleshooting steps previously described.

5. There are many possible causes of this problem, consult factory if necessary.
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Fig 58. Vortex Sensor Connector

Symptom: Meter Displays Temperature Fault

1. For remote mounted electronics, carefully check all the wiring connections in the
remote mount junction box. There are 15 connections that must be correct, verify
each color (black and red), shield, and wire number.

2. Gotothe first level of the hidden diagnostics and check the resistance of the rtdl.
It should be about 1080 ohms at room temperature.

3. Using ESD precautions and hazardous area precautions, remove the electronics
enclosure window cover. Disconnect the temperature sensor from the electronics
stack or the remote feed through board. Measure the resistance across the
outside pins of the temperature sensor connector. It should read approximately
1080 ohms at room temperature (higher resistance at higher temperatures).
Measure the resistance across the inside pins, they should read the same.

4. Measure the resistance from one of the outside pins to case ground then from
one of the inside pins to case ground. They should read open.

5. Consult the factory with the findings

Fig 59. Temperature Sensor Connector
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Symptom: Meter Displays Pressure Fault

1. For remote mounted electronics, carefully check all the wiring connections in the
remote mount junction box. There are 15 connections that must be correct, verify
each color (black and red), shield, and wire number.

2. Using ESD precautions and hazardous area precautions, remove the electronics
enclosure window cover. Disconnect the pressure sensor from the electronics
stack or the remote feed through board. Measure the resistance across the
outside pins of the pressure sensor connector, then across the inside pins. Both
readings should be approximately 4400 ohms.

Fig 60. Pressure Sensor Connector

3. Measure the resistance from one of the outside pins to case ground then from
one of the inside pins to case ground. They should read open.

4. Go to the first level of the hidden diagnostics and record the Pe(V) and Pv(V)
values and consult the factory with findings.

8.7 Electronics Assembly Replacement (All Meters)

‘ WARNING

Before attempting any flow meter repair, verify that the line is not pressurized.
Always remove main power before disassembling any part of the mass flow
meter.

The electronics boards are electrostatically sensitive. Wear a grounding wrist strap and
make sure to observe proper handling precautions required for static-sensitive
components.
1. Turn off power to the unit.
2. Locate and loosen the small set screw which locks the larger enclosure cover in
place. Unscrew the cover to expose the electronics stack.
3. Locate the sensor harnesses which come up from the neck of the flow meter and
attaches to the circuit boards. Make note of the location of each sensor connection.
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Refer to figures 55 and 56. The vortex sensor connection is on the left, the
temperature sensor connection (if present) is second form the left, and the
pressure sensor connection (if present) is the right most connector. Use smalll pliers
to pull the sensor wiring connectors off of the circuit boards.

4. Locate and loosen the small set screw which locks the smaller enclosure cover in
place. Unscrew the cover to expose the field wiring strip. Tag and remove the field
wires.

5. Remove the screws that hold the black wiring label in place, remove the label.

6. Locate the 4 Phillips head screws which are spaced at 90- degrees around the
terminal board. These screws hold the electronics stack in the enclosure. Loosen
these screws (Note: that these are captive screws, they will stay inside the enclosure).

7. Carefully remove the electronics stack from the opposite side of the enclosure. If
the electronics stack will not come out, gently tap the terminal strip with the screw
driver handle. This will loosen the rubber sealing gasket on the other side of the
enclosure wall. Be careful that the stack does not hang up on the loose sensor
harnesses.

8. Repeat steps 1through 6 in reverse order to install the new electronics stack.

8.8 Pressure Sensor Replacement
1. For local mounted electronics, remove the electronics stack as previously
described. For remote mount electronics, remove all wires and sensor connectors
from the remote feed-through board in the junction box at the meter.
2. Loosen the three set screws at the centre of the adapter between the meter and
the enclosure.
Remove the top half of the adapter to expose the pressure transducer.
4. Remove the transducer and replace it with the new one using appropriate thread
sealant.
5. Reassemble in reverse order.

w
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