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Warnings and Cautions

Warning! All wiring procedures must be performed with the power Off.

@ Warning! To avoid potential electric shock, follow National Electric Code
safety practices or your local regulations when wiring this unit to a power
source and to peripheral devices. Failure to do so could result in injury or
death.

Warning! Do not power the flow meter with the sensor jumper wires

disconnected. This could cause over-heating of the sensors and/ordamage to
the electronics.

Warning! Always remove main power before disassembling any part of the mass flow
meter.

the flow meter is not actively monitoringor reporting to any master control
system. Adjustments to the electronics will cause direct changes to flow
control settings.

@ Caution! Before making adjustments to the Smart electronics device, verify

Caution! All flow meter connections and fittings for pipe tapping must
have the same or higher pressure rating as the main pipeline.

Caution! To avoid serious injury, DO NOT loosen a compression fitting under pressure.
Caution! Before attempting any flow meter repair, verify that the line is de-pressurized.

Caution! Printed circuit boards are sensitive to electrostatic discharge.

To avoid damaging the board, follow these precautions to minimize the
risk of damage:

o Before handling the assembly, discharge your body by touching a
grounded, metal object

e Handle all cards by their edges unless otherwise required

¢ When possible, usegrounded electrostatic discharge wrist straps
when handling sensitive components

0-6 IM-78S-UHP



Chapter 1 Introduction

Series 780S UHP Mass Flow Meters

Sierra’s Series 780S UHP Smart Mass Flow Meters provide areliable solution for
monitoringultra-clean gas mass flow rates. Low-flow sensitivity, fast response
and outstanding rangeability have made these models the instruments of choice
for many critical gas flow applications.

Ultra high purity meters are constructed of 316L electro-polished, stainless-steel
tubing with a7-10 Ra (UHP) interior finish. The Series 780S UHP meter has a built-in
flow conditioner which eliminates velocity-profile distortions caused by upstream
disturbances.Theflow conditioner creates a uniform velocity profile by means of two
stainless-steel perforated plates welded into the body between the sensor and the
inlet connection. The Series 780S UHP meters are equipped with the rugged Steel-
Trak” sensor that automatically corrects for changes in gas temperature and
pressure.

The flow meter’s versatile microprocessor-based transmitterintegrates the functions
of flow-range adjustment, meter validation and diagnostics in aprobe-mounted or
remotely mounted housing. Mass flow rate and totalized flow, as well as other
configuration variables are displayed on the meter’s optional LCD display. The
meter provides an optical/galvanicisolated flowoutput, two alarm outputs and one
contactinput for range or gas selection. The programmable transmitter is easily
configured viaRS-232 and Sierra’sSmart Interface™ software or through three push
buttons built into the device.

Series 780S UHP Mass Flow Meters offer simpleinstallation combined with an
easy-to-use interface that provides quick set up, long term reliability and
accurate high-purity mass flow measurement over a wide range of flows and
conditions.

Using This Manual

This manual provides the information you need to installand operate Series
780S UHP Mass Flow Meters. Thefour chapters ofthis manual cover the
following areas:

e Chapter1includestheintroduction and product description
e Chapter2providesinstallation and wiring instructions

e Chapter 3 describes system operation and programming

e Chapter4 coverstroubleshooting and repair

The product specifications are found in Appendix A.

IM-78S-UHP 1-1



Note and Safety Information

We use note, caution and warning statements throughout this book
to draw your attention to important information.

© 9, ®

Warning! Caution! Note

This statement appears This statement appears This statement appears
with informationthatis with information thatis with a short message to
importantto protect important forprotecting alertyou to an important
people and equipment yourequipment and detail.

from damage. Pay very performance. Read and

close attention to all follow all cautions that

warnings that apply to your apply to your application.

application.

Receipt of System Components
When receiving a Sierramass flow meter, carefully check the outside
packing carton for damageincurred in shipment. Ifthe carton isdamaged,
notify the local carrier and submit a report to the factory. Removethe
packing slip andcheck thatallordered components are present. Make sure
any spare parts or accessories are notdiscarded with the packing material.
Do notreturnany equipmentto the factory without first contacting Sierra
Customer Service.

Technical Assistance

If you encounter a problem with your flow meter, review the configuration
information for each step of theinstallation, operation and setup procedures.
Verify that your settings and adjustments are consistent with factory
recommendations. Refer to Chapter 4, Troubleshooting, for specific
information and recommendations.

Ifthe problem persists after following thetroubleshooting procedures
outlined in Chapter 4, contact SierraInstruments by email (seeinsidefront
cover). Forurgentphone support youmay call+1(831) 373-0200 between
8:00 a.m. and 5:00 p.m. PST. When contacting Technical Support, make
suretoincludethisinformation:

e Theflowrange,serialnumber and Sierraorder number (all
marked on the meter nameplate)

e Thesoftwareversion (visible at start up)

e Theproblemyou areencountering and any corrective
action taken

e Application information (gas, pressure, temperature and
piping configuration)

1-2
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The Sierra Flow Sensing Principle

Sierra’s unique Steel-Trak™ sensor probeis responsible for theun-
surpassed accuracy, ruggedness and reliability of Sierra industrial flow
meters. The immersible Steel-Trak sensor consists of two sensing
elements, avelocity sensorandatemperature sensorthat automatically
corrects for changes in gas temperature.

When power is applied to the flowmeter, the transducer electronics heats
thevelocity sensorto aconstant temperature differential above the gas
temperature and measures the cooling effect ofthe gas flow. The
electrical power required to maintain aconstant temperature
differential is directly proportional to the gas mass flow rate.

Both sensors are reference-grade platinum resistance temperature
detectors (RTDs). The platinum RTD wireis wound on arugged ceramic
mandrel for strength and stability. Steel-Trak sensorsare clad in a rugged,
sealed 316 stainless steel encasement.

Flow Sensing Principle

Heat
Ts
Heated —__| “

Ta

velocity _I
sensor
/ Gas
Mass temperature
flow sensor
RTD sensor RTD sensor

and heater
combination

Figure 1-1. Sierra Steel-Trak Sensor

IM-78S-UHP
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Smart Electronics Features

Instrument Validation

Two simple tests offer full “field-validation” of your Smart mass flow
meter. The first test checks the system electronics, linearization and
microprocessor functionality and is performed by injecting aknowninput
value and confirming that the flowmeter outputsthe expected value. The
second test verifies that theinstrument’s primary sensing elements have
not drifted or shiftedfromtheir original calibrationand is accomplished by
measuring the resistance of the velocity and temperature sensors and
comparing the results to the NIST-traceable calibration data provided
with the flow meter.

Together, thesetestsconfirm that your meter is working correctly and the
calibration variables did not drift, shift or change values.

Dual Range or Dual Gas Calibration (Optional)

Select one of two factory calibrated flow ranges using a simple external
customer-supplied single contact closure.

User Full Scale Flow Rate

Field configure from 50%to 100% of the factory full scale setting (factory
full scaleis normally setto 125% of the user-specified maximum flowrate).
This adjustment can be made for each flow range.

Alarms

Program high and low or window alarm limits independently for each
flow range. The solid state contacts are optically isolated.

K-Factor Correction

Changethecalibration correction factor to compensate for flow profile
disturbances or specific application conditions. The K-factor is a
multiplicationfactor applied tothe linearized flow signal. You may set the
K-factor individually for each flow range.

Dual Output Signals

The flow meter offers two separate linear output signals proportional
to flow, 0-5 VDC (0-10 VDC optional) and 4-20 mA. The 4-20 mA
output can be field-configured as an active loop powered

by the flow meter or an optically isolated passive loop requiring an
external power supply.

IM-78S-UHP



Totalizer

With the optional LCD display, actualmass flow appears online 1 and the
totalized flow on line 2 both in the user-specified engineering units. The
totalizer counts only the selected range and when ranges are switched,
thevalue ofthe non-selected rangeis stored in memory. You mayresetthe
totalizer usingthemembrane buttons or by using a hand-held magnet.

to store it. Always wait at least 6 minutes to remove power or this most recent flow
accumulation may be lost.

@ Note: Thetotalizer will display areal-time value, butthe EPROM requires 6 minutes

Zero and Span Outputs
Validate and adjust the settings to ensure output circuits are correct.

Time Response Delay

Select from alow response for faster tracking to ahigh responsefor a
smoother output.

Enclosure Options

Flow meter electronics are available mounted directly to the flow body,
or remotely mounted up to 100 feet (30 meters) away. The electronics
housing may beused indoors or out, including wet environments.

Display optionsinclude a2 x 12 character LCD display of mass flow rate
including totalized mass, or asingle-digit LED located on the device printed
circuit board. Local operationand reconfiguration is accomplished using the
three push buttons operated via finger touch.

Smart electronics include nonvolatile memory that stores all configuration
information. The memory allows the flow meter to function immediately
upon power up, or after an interruption in power.

SmartiInterface™ Software
Sierra’s Smart Interface Windows™-based software is available for connecting
your PC directly to the mass flow meter. An RS-232 serial cable is provided with
each meter or is available from the factory. See the Smart Interface User Guide
included with the softwarefor operating instructions. Download the software at
https://www.sierrainstruments.com/products/sip/sip.html.

IM-78S-UHP 1-5
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Warning!

Agency approval for hazardous
location installations varies
between flow meter models.
Consult the flow metername-
plate for specific flow meter
approvals before any hazard-
ous location installation.

Chapter 2 Installation

Installation Overview

Sierra Series 780S UHP metersare available withawide variety of process
connections. Forease of installation,the meters are pre-assembled with
the sensor probe installed in the flow body.

When selecting an installation site, make sure that:

1. Line pressure and temperature will not exceed the flow meter
rating. Temperature should not vary morethan 200°F (100°C)
aroundthecalibrationtemperature. Line pressure should not vary
morethan 50 psi (3.4 bar)around the calibrated pressure.

2. The location meets the required minimum number of pipe
diameters upstream of the sensor head (see Table 2-1). Make
certain to notetherecommendation given for the
specific style meter.

3. Safe and convenient access with adequate clearance. Also,
verify the meter is located wherethegasis clean and dry and the
meter is calibrated for the gas to be measured.

4. WhenusingaCSA, FM or ATEXapproved flow meter, verify that
the cable entry into theinstrument meets the specific standard
required for that approval.

5. Forremoteinstallations, verify the supplied cable length is
sufficient to connect the flow meter sensor to the remote
electronics. (Do not extend or shorten the supplied cable
between the probe and the electronics.)

6. For ATEX units, if the gas temperature is >149°F (65°C) a
remote sensor probe must be used.

Also, beforeinstallation check your flow system for anomalies such
as:

e |eaks

e Valvesorrestrictionsin theflow path that could create
disturbancesin the flow profile that might cause unexpected
flow rate indications

e Heatersthat might causerapid excursionsinthemeasured
temperature

IM-78S-UHP
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Unobstructed Flow Requirements

Select an installation site that will minimize possible distortion in the flow
profile. Valves, elbows, control valves and other piping components may
causeflow disturbances. Check your specific piping condition against the
examples shown below. To achieve accurate and repeatable performance,
install the flow meter using the recommended number of straight run pipe

diameters upstream of the meter.

Upstream Straight Pipe Length Requirements(")

Piping Condition Before Meter 3/8 and 2-Inch | 780S UHP®@
780S UHP® 1 to 6-inch
Single 90° elbow or T-piece 1D 1D
Reduction (4:1) 1D 3D
Expansion (4:1) 3D 3D
After a control valve 3D 3D
Two 90° elbows (in same plane) 3D 3D
Two 90° elbows (different planes) 5D 5D

(1) Number of diameters (D) of straight pipe required between upstream

disturbance and the meter.
(2) Requires 0D of straight pipe downstream of the flow meter
(3) Requires 1D of straight pipe downstream of the flow meter.

Table 2-1. Pipe Length Requirements for Installation

2-2
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Installing the Flow Meter

Enclosure
adjustable to any
viewing position

FLOW —pp» |:Ij

Figure 2-1. Flow Meter Orientation (Flange Connection Shown)

Flow direction indicator
should pointdownstream
in the direction of flow

When positioningthe flow meter, refer to the flowdirection indicator attached
totheprobe. For proper operation, install the meter with the flow direction
indicator pointing downstream in the direction of flow. Installing the meter
opposite this direction mayresult in inaccurate flow measurement. To install
the flow meter:

@ 1. Turn off the flow of process gas. Verify that the line is not pressurized.
’ Confirm that the installation site meets the minimum upstream pipe
Caution! diameter requirements shown in Table 2-1.
When
using toxic or 2. Preparethefluid connection fittings orflanges in the pipeline. (Fitting

corrosive gases,

purge the line with components should be blown clean with filtered gas before use.)

inert gas for a Mountin avertical position. For horizontal pipelines havinga process
minimum of four gastemperatureabove 300° F (130°C), mount the flow meter at a
hours at full gas flow 90-degree angle to avoid overheating the electronics enclosure.
before installing the
flow meter. 3. Seattheflow meterlevel and square on the mating fluid connections

with a gasket in place for each side for flange types. (Make sure both
gaskets are smooth and even with no gasket material protrudinginto
theflow profile; obstructionsin the pipeline could causeinaccurate
flow measurement.) Make sure that the flow direction indicator is
pointing downstreamin the direction of flow.

4. Secure the fluid connections as specified in the technical
guidelines furnished by the fitting or flange manufacturer.

5. Ifneeded, adjust the optional display to the desired orientation, as
follows.

IM-78S-UHP 2-3



Changing Display Orientation (Hazardous-Area Enclosures Only)
Depending oninstallation requirements, you may needto change the position of
the optional display. To rotate the display board:

1. Usea1/16-inch hex key to loosen the set screw securing the
larger end oftheenclosure. Turn cover counterclockwise and
remove.

2. Remove4 screws and standoffs from the display. Release the latch
securing the display ribbon cable connector from the display board.

3. Rotate the display board to the desired position. Re-connect the
ribbon cable to the display board.

4. Replacethe4 screws and standoffs. Replacetheenclosure
cover. Tighten set screw.

IM-78S-UHP



Wiring Connections

For NEMA 4Xenclosures, use TB2 for power and signal connections, TB1
isfor sensor connections. (The terminaldesignationsare labeled inside the
@ enclosure cover.)
Warning!
To avoid potential

electric shock, follow
National ElectricCode Wiring connections NEMA 4X enclosure
safetypractices or your T inside cover terminal blocks
local code when wiring S S - N
this unit to a power v TB2
sou!'ce and j(o peripheral |:| 002 ;8;
devices. Failuretodo so 0 0C4|H0 s
couldresultininjury or Ijgg ;8;
death. AlLAC power o @ 58122011 TB1
connections must be in ;014|E812 00 28:
accordance with pub- O 16} 30030
lished CE directives. To access components: 100
1. Loosen 4 screws. ~ d
2. Remove cover.

Figure 2-2. Wiring Access NEMA 4X Enclosures

For Hazardous-Area enclosures, use the terminal blocks located inside the
smaller end of the flow meter enclosure for all wiring connections. (The
terminal designations are labeled inside the enclosure cover.) Make sure to
observeall CE compliance requirements for AC wiring connections given
on the next page.

Hazardous-Area enclosure
Set screw terminal blocks

|

oo
O O

/ Wiring
@ H connections

To access components:

1. Use 1/16 inch hex key to loosen set screw.
2. Turn cover counterclockwise to remove.

1 M

CR~NODEWN =
-
e
=]

i T
OQO000CO000

o
O
[

Figure 2-3. Wiring Access Hazardous-Area Enclosures
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Input Power Wiring

AC Power Wiring
@ The AC power wire size must be 26 to 16 AWG with the wire stripped 1/4
Warning! inch (6 mm). Connect 100 to 240 VAC (300 mA load, maximum) to the
All wiring procedures Neutral and Line terminals on the small, two-position terminal block.
must be performed with Connect the ground wire to the safety ground lug. Torque all connections to
the povg?fr 4.43105.31 in-lbs (0.5 to 0.6 Nm).
For allinstallations notusing solid metal conduit, the ferrite clamp mustbe
@ installed justabove the inputpowerwire entryinto the enclosure (Figure 2-
z 5). AlLATEXinstallations mustuse an approved ATEXfitting at both cable
Caution! entriesinto theenclosure.If conduitseals are used, they must beinstalled
TheAC wireinsulation with 18 inches of the enclosure.
temperatureratingmust
meetor exceed 71°C

TheHazardous-Areaenclosure has two separate conduit entries to maintain
separation between AC input power and output signalwiring. Toeliminate the
possibility of noise interference use a separate cable entry for the AC power
and signal lines.

(158°F).

Hazardous-Area Enclosures

AC Power(NeutraI]j — AC Power (Line)
-
]

200

OOOOOO0OOOO
SECONT D ®N =

Enclosure
safety
ground lug

Figure 2-4. AC Input Power Connections

Ferrite L
clamp — Mains (AC)
g power cable

(Ferrite clamp not required for conduit)

Figure 2-5. Ferrite Clamp Installation
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Warning!

Allwiring
procedures must be
performed with

the power Off.

DC Power Wiring

The DC power wire size must be 26 to 16 AWG with the wire stripped 1/4

inch (6 mm). Connect18t030VDC or 18to0 24 VDC must be used for ATEX
units (625 mA load, maximum) tothe terminals marked PWR+ and PWR-on
theterminalblock. Torque all connections to 4.43 to 5.31 in-lbs (0.5 t0 0.6
Nm).

AWl ATEX installations must use an approved ATEX fitting at both cable
entriesinto theenclosure. If conduit seals are used, they mustbeinstalled
within 18 inches of the enclosure.

NEMA 4X Enclosures
DC Power (+
DC Power (-]
ok
ola ol

Figure 2-6. DC Input Power Connections

Hazardous-Area Enclosures

DCPower(+) /

200
DC Power (-)

OOO0000O0O00O
5‘noooxlo>m-l>uv\)—\
Se3r0oI®
00000000
o

[

10

Figure 2-7. DC Input Power Connections

IM-78S-UHP

2-7



Output Signal Wiring
Output signal cable should be completely screened with a 100%
shield. You must use metal cable glands that provide cable screen
clamping. The cable screen should be connected to the gland and
shielded at both ends over 360 degrees. The shield should be
terminated to an earth ground.

Flow meters are equipped with either a calibrated 0-5VDC (0-10 VDC
optional) or a calibrated 4-20 mA output signal. This linear output signal
represents 0-100% of the flow meter’s user full scale.

DC Output Wiring

The 0-5VDC (0-10 VDC optional) signal can drive aminimum load of 1000
Ohms. Note: the optional 0-10 VDC output signal is not available for
power sources below 15 VDC.

For0-5VDC or 0-10 VDC connections, connect to theterminals
marked Vout (+) and Vout (-) as shown below.

NEMA 4X Enclosures

2
0
0
0
0-5Vout(+) ||
0-5V out (- 0 O
S 1B 30
16 ODOD

Figure 2-8. DC Output Signal Connections

Hazardous-Area Enclosures

0-5V out (+) /

200

[

0-5V out(-)

AAAAA
OO N O
00000

I o i o o

140

[ o
OO00O00O00OO
SOP®ND A WN

Figure 2-9. DC Output Signal Connections
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4-20 mA Output Wiring

The4-20 mA current loop output can be self-powered (non-isolated) or externally
powered (isolated). To usethe 4-20 mA isolated output, an external 12 to 36 VDC
power supply is required. The maximum loop resistance (load) for both types of
current loop outputsare de-pendent upon the supplyvoltage and are given in Figure
2-10.

Re.q is thetotal resistance in the loop, including the wiring resistance. To calculate
R a0 the maximum R, for the loop, use the maximum loop current, 20 mA. The
voltagedropintheloop dueto resistanceis 20 mAtimes R|ggq and this drop is
subtracted from the input voltage. Thus:

R...x themaximum load resistance=50* (V, ., — 7.5V)

upply
To use an external power supply for an isolated 4-20mA output, connect as shown in
Figure2-11 or Figure 2-13. Foran internally powered, non-isolated 4-20 mA output,
connect as shown in Figure 2-12 or Figure 2-14.

1600
1400 A Vsupply Rinax
P (Volts) (Ohms)
1200 — 11 (min) 175
2\1000 — / 12 225
5 800 15 375
T 1 18 525
i 600 Operating area T gg 1812255
400 T ’
200 r”/ 36 (max) 1,425
0 T T
6 12 18 24 30 36
Vsupply (volts)

Figure 2-10. Load Resistance Versus Input Voltage

NEMA 4X Enclosures

4 3\

2
PN == ; 4-20 out (+)
4-20 out (-) fﬂ%
- 0
u 0 oJ1os
12 VDC odlon
o L ol )
36 VDC

Figure 2-11. Isolated 4-20 mA Current Loop Connections
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NEMA 4X Enclosures

Jumper
Vout (-)| | E
(Common) | [UOE=

Figure 2-12. Non-Isolated 4-20 mA Current Loop Connections

AUX PWR OUT

R load Current
-_

4-20 out (+)

O
O
@)

>
[e0]e]
o )

Hazardous-Area Enclosures

0O 12000

0021900

0O3]1800

0041700

4-20 out (+) 0O 511600

+| Q6150
Q7
12VDC 0Os
to JOg
36 VDC O 10

_] 4-20 out (-) Rload

-
Current

Figure 2-13. Isolated 4-20 mA Current Loop Connections

Hazardous-Area Enclosures

[

Jumpe

2000
1900
1800
1700
o
15
1485 Com

13 Use either
1285 Pin 4 or 14,
i NOT BOTH

4-20 out (-)

OO~ WN =

] |T‘|-J;-?II ]
OOOOOCOO00

—
[e=]

Current\L R load

Figure 2-14. Non-Isolated 4-20 mA Current Loop Connections

2-10
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Alarm Output Wiring

Two alarm outputs (Low Alarm and High Alarm) are included on the flow
meter terminal block. The alarm outputs use optical relays that are normally-
open single-pole relays with one common connection.

Therearetwo connection optionsfor alarm outputs—thefirst with aseparate
power supply (isolated) and the second using the flow meter power supply
(non-isolated). Use the first option with a separate power supply if a specific
voltageis needed forthe alarm output. Usethe second (non-isolated)
configuration ifthevoltage at the flow meter’s power supply is an acceptable
driver voltagefor the load connected. (Takeintoaccount that the current used
by your alarm loads have to come from the flow meter’s power supply.) In
either case, thevoltage ofthe alarm outputis the same as the voltage supplied
to the circuit.

To use an external power supply for an isolated alarm output, connect as
shown in Figure 2-15 or Figure 2-17. To use the internally powered, non-
isolated alarm outputconnect as shown inFigure 2-16 or Figure 2-18. For a
window alarm connect both outputs together.

NEMA 4X Enclosures
4 N\
power supsly ALRM COM )
HI ALARM (=) EB
LO ALARM ()] | 58
go
Load & Load %8
oa oa 53 8 % 8 %
16 okl o
. J
Figure 2-15. Isolated Alarm Output Connections
NEMA 4X Enclosures
4
Load Load ]
ALRM COM AUXDC PWR OUT
HI ALARM (=)
LO ALARM (=) [ ]
COMMON
Bl
\ ol o

Figure 2-16. Non-Isolated Alarm Connections

IM-78S-UHP
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Hazardous-Area Enclosures

/

gO1]2000

etle
ACor DC | ALRM COM 1

0041700

power suppl \ %85 158%
6|15

Load Load D87 148%
) 8|13

HI ALARM (-) Solweon

LO ALARM () B0 101100

Figure 2-17. Isolated Alarm Output Connections

Hazardous-Area Enclosures

DC POWER OUT

Load Load

o
000000000

HI ALARM (=)

©oO~NOO OB WN =
>
O
o

=
O

ol 110

LO ALARM (-)

ALRM COM

Figure 2-18. Non-Isolated Alarm Connections

Remote Sensor Probe Wiring

@ When connecting the sensor probe to aremotely mounted flow meter
enclosure, useonlyfactory supplied cables. The electronics, sensors and
Caution! interconnecting cables supplied by Sierralnstruments are calibrated as a
Changingthelength of complete precision mass flow circuit.
cables or interchanging
SEensors or sensor wiring To connectthe sensor probeto aremotely mounted electronics

will affect the accuracy of
the flow meter. You cannot
add or subtract wire length
without returning the
meter to the factory for
re-calibration.

enclosure, see Figure2-19 or Figure 2-21. To make wiring connections
fromasensor probejunction boxto aremotely mounted enclosure, see
Figure 2-20 or Figure 2-22.
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NEMA4XEnclosures
g a
Renote

enclosure Sensor
probe

RED

GREEN
m J Temperature
o 1l

Velocit
sensor

1o
1o
1o
1o
1o
1o
1o
LK)

sensor,

___1 |——————-OF{ANGE

- g —— WHITE
BLACK

Note: Sensorwire colormay vary -see |abel in cover

Figure 2-19. Remote Electronics Enclosure to Sensor Connections

NEMA4XEnclosures
- ~ Sensor
Renote probe
10 g enclosure juncion
1o o box
: ofre RED B
° — GREEN 1 o
10| o
1olg o [) _\—-I °
| ]
1o o El |.|—_ —l—-l o
o | ¥ N
L ) ORANGE | 1 o
— WHITE |'
BLACK
Note: Sensorwire color may valy - see label in cover

Figure 2-20. Sensor Junction Box to Remote Enclosure Connections

Hazardous-Area Enclosures Sensor
probe
GREEN
\l ORANGE
10 4
10,
1o,
10
Renote "o g RED
enclosure s o ¢ WHITE
1oy BLACK
10g
10
1o
Note: Sensorwire colormay vary -see label in cover

Figure 2-21. Remote Electronics to Sensor Connections
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Hazardous-AreaEnclosures

Renote
enclosure

©®O~NOU B W =

GREEN
N | O

Sensor probe

juncion box

RANGE — |
=

|—-I o
BLACK

Note: Sensorwire color may valy - see label in cov g

B

Range Selection Wiring

Figure 2-22. Sensor Junction Box to Remote Enclosure Connections

To access range selection, connect two wires on the terminal strip as
shown below.When the switch is closed the device changes to Range 2.
Opening the switch returns the device to Range 1.

Range 1

NEMA 4X Enclosures

1
RANGE SELECT |

-

- |

2
4
6
8
0
2

Range 2

=

COMMON

0 0[000000

H
16 O

Q0000000
o ©ONUTW—

- W 0

Figure 2-23. Range Selection Wiring

Hazardous-Area Enclosures

o o o

00

SO B W =

0O000000C

(=]

]\

RANGE SELECT
| COMON |

=

Range 1

Range 2

Figure 2-24. Range Selection Wiring
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Chapter 3 Operation

This chapter coversflow meter operation, programmingandinstrument validation
procedures. All instructions include directions for using either the optional LCD
display ortheinternal Smart electronics device for programming. If your meter is
not equipped with the optional display, you will need a good quality digital
voltmeter or multimeter for programming and validation procedures.

Flow Meter Start Up

When applying power to aflow meter equipped withthe optional LCD display you
will see the product name, the software version, unit serial number, therange
number, the user full scale (UFS), the currentflow rate and the totalized flow. Any
active alarmwill flash on the screen every few seconds.

When applying power to aflowmeter without the display, the Smart electronics on-
board single-digit LED flashes the revision number of the software in a series of 3
digits followed by the range number.

Therange number continues to flash every three seconds thereafter.

Record Factory-Set Parameters

You may view parameters using the optional LCD front panel display or by
selecting functionsonthesingle-digit LED and viewingthe meter’s 0-5 VDC output
with adigital voltmeter (DVM).

For meters with the LCD display, use ahand-held magnet orthe de-vice buttons to
selectthe FUNCTION key. When FUNCTION is selected, the display prompts for
a password. Select FUNCTION again to skip the password to view and record the
factory settings. To make changes, at the password prompt use the UP arrow
until the number 11 is displayed. Select FUNCTION again to continue.

For flow meters without the display, removethe enclosure cover to access the Smart
electronics device. Connect the DVM asdescribedonthe following pages and record
the factory-set parameters.

Smart Electronics Device

Single
|:| digit LED B
0 Inside cover Function [0]

up[d

o) o Down[g]

Inside cover

Figure 3-1. Smart Electronics Device Locations
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Using the Smart Electronics Basic Features
This section coversthe basic features of the Smartelectronics andincludes

@ instructions on:

e entering alarm parameters

Caution!
Before making any e changingthe user full scale
adjustment to the Smart
electronics device, verify e adjusting the K-factor
the flow meteris not . . .
actively monitoringor e adjustingthetimeresponsespeed
reporting to any master e resetting the totalizer

control system. Any
adjustment to the ,
electronics will cause To accessthemeter’s advanced features of zero and span, turn to page 3-

direct changes to flow 11. Instrument validation procedures begin on page 3-13.
control settings.
Note: when programmingtheinstrument, after 12 seconds of non-activity the
meter returnstothe Run Mode with any new settings immediately in effect. For
units without a display, if the unit “times-out” press the FUNCTION button
only to resume adjustments.

Hazardous-Area Enclosure Optional LCD Display

For units with the optional display, you may program the meter without
opening theenclosure using the magnetic switches to enter the desired
system settings.

Hazardous-Area Enclosures ONLY

Position magnet at the
midpointof the enclosure ————— LED
over the desired switch indicator

)

DOWNw I & UP

/ FUNCTION \

To activate the magnetic switches for programming:

1. Position magnetover FUNCTION, UP or DOWN (the LED lamp indicates
switch activation).
2. Holdin place until the desired variable is displayed. Remove magnet.

NOTE: When activating magnetic switches, variables first cycle up or
down at a slow rate. When holding the magnetin position for longer
than three seconds, the cycle speed increases to a faster rate.

Figure 3-2. Magnetic Switch Operation
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LCD Display Programming Menu

LCD Display
FUNCTIONS

Start Up
Screens
= " del Sierra
ow meter mode Flow Meter
Software version Version
Meter serial number Serial No.
Run Mode
Current flow rate Flow
Totalized flow Total Flow
Currentrange in use Range No.
User full scale UFS
Current flow rate Flow
If an alarm is active, Alarm
will flash

For units with the optional front panel
LCD display, you must correctly enter
the password to change parameters.

Toview settings, select FUNCTION
twice, skipping the password. To
change settings, select FUNCTION.
At the password prompt, use the UP
arrow until the number 11is
displayed. Select FUNCTION again to
continue.

Usethe UPorDOWNarrowsto enter
new parameters. Select FUNCTION
to continue.

After 12 seconds of non-activity, the
settings are saved and the meter
returns to the Run Mode.

Select

| | FUNCTION

Password

v

Zero Volts

v

Span Volts

v

ZeromA

v

Span mA

v

High Alarm

v

Low Alarm

v

K-Factor

v

User FS

v

Time Resp.

v

Total Reset?

v
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Single-Digit LED Programming Menu

Run Mode

Software version
shownin series
of 3 digits

Version

FUNCTION
Assignments

Rangeinuse | RangeJ Press
No.

FUNCTION

Press FUNCTIONtoview or
change settings.

>

Usethe UP or DOWNbutton to
enter new parameters.
Press FUNCTION to continue.

After 12 seconds of non-activity, the
settings are saved and the meter
returns to the Run Mode.

Voltage Zero

Voltage Span

Current Zero

Current Span

High Alarm

Low Alarm

K-Factor

User Full Scale

4% 0| 4 N AJ(03¢01 <P W N 4{—\

Time Response
Delay

I

34
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Caution!

The flow metermustnot
be reporting or
measuring gas flow
during adjustments.

Entering Alarm Parameters

Use the High Alarm and Low Alarm function to set or adjust alarm trip
points. Thealarms have aminimum hysteresis of 3%to avoid "chattering."
When setting awindow alarm, the alarm setpoints must be at least twice
thehysteresis value apart. We suggest at least a 10% separation between
window alarm setpoints. Ifyou choosenotto use the high alarm for a
specific alarm function, Sierrarecommends that you set the high alarm at
100% of the user full scale setting which creates an “over-range”
indicator. Your flow meter will continue to indicate flow and generate a
signaliftheflow is over the maximum range, butwill notoperate within the
specified accuracy.

Entering Alarms using the LCD Display
Enter alarms setpoints directly in engineering units.

1. Select the desired range. Select FUNCTION, enter the password.
Select FUNCTION again until High Alarm or Low Alarm appears on
the display.

2. UseUPor DOWNto enterthehigh or low alarm setpoint value in
engineering units.

3. Select FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returns to the Run Mode and the
new parameters are in effect.

Entering Alarms using the Single-Digit LED

When usingaDVMto set alarms, the setpointis a percentage ofthe flow
meter’s user full scale.

VOLTS=(ALARM PERCENT x 5.0)

Ifyou want to alarm at 25% of user full scale, used in Step 3 below, press
the UPor DOWN button until 1.25VDC s present onthe DVM. Ifyou want
to alarmat 75% of user full scale, press the UP or DOWN button until 3.75
VDC is present on the DVM.

1. Setthe DVMtovoltage mode and connectbetween Vout+ and Vout—
on the flow meter terminal block.

2. Selectthedesired range. Press the FUNCTION button until asolid “5”
(high alarm) or solid “6” (low alarm) appears on the LED.

3. Adjustthe UPor DOWN button until the DVM indicates the desired
setpoint voltage as described above.

4. Press FUNCTION again to advanceto the next option, or after 12
seconds of non-activitythe meter returns to the Run Mode and the
new alarm parameters are in effect.

IM-78S-UHP
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K-Factor Adjustment

Entering aK-factor adjuststhe meter’s output signal without affecting the
factory calibration curve. Use the K-factor calibration offset for additional
flow profile compensation (thefactory includes an initial flow profile

@ correction in the calibration curve of the unit).
Caution! Entering aK-factor using the LCD Display
The flowmetermustnot . .
be reporting or AK-factorvalueof 1.000 means the outputvalueis not affected and is the
measuring gas flow factory default setting. You may enter any number from 0.500 to 5.000.

during adjustments.
1. Selectthedesired range. Select FUNCTION, enter the password.
Select FUNCTION again until K-factor appears on the display.

2. UseUPor DOWN'to enterthe desired K-factor valuein engineering
units.

3. Select FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returnsto the Run Mode and the
new K-factor is in effect.

Entering K-factor using the Single-Digit LED

A K-factor value of 1.000 VDC means the outputvalueis not affected and
is the factory default setting. You mayenter any value from 0.500to0 5.000
VDC in Step 3 below. If the device indicated output is 3.0 VDC and you
know it should be 3.8 VDC then you could “force” the output to the desired
3.8VDC by adjusting the K-factor to indicate 1.27 VDC (1.27 = 3.8/3.0).
Use this formula to determine the desired K-factor voltage:

VOLTS = DESIRED/ INDICATED

1. SettheDVMtovoltage mode and connectbetween Vout+ and Vout—
on the flow meter terminal block.

2. Selectthedesired range.Pressthe FUNCTION button until a solid
“7” appears on the LED.

3. Adjustthe UPor DOWN button untilthe DVM indicates the desired
K-factor value as described above.

4. Press FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returnsto the Run Mode and the
new K-factor is in effect.
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Caution!

The flow meter must notbe
reporting ormeasuringgas
flow during adjustments.

User Full Scale Adjustment

Theuser full scale (UFS) feature adjusts the flow meter output range
anywherewithin 50%to 100% of the factory full scale (FFS). This feature
allows you to re-range the voltage or current output of the meter to
accommodate different flow rates. Note: when entering a new user full
scale setting for Range 2, it cannotbe less than 10% ofthe Range 1 user full
scale.

Changing the User Full Scale using the LCD Display

Thefactory full scaleis shown on theflow meter label. Ifyou wanta UFS
equalto the FFS, adjust the display to match the FFS. If you want to use
50% of FFS, adjust the display to read 50% of the FFS.

1. Selectthedesired range. Select FUNCTION, enterthe password. Select
FUNCTION again until User Full Scale appears on thedisplay.

2. UseUPor DOWN'to enter the desired UFSvaluein engineering units.

3. Select FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returns tothe Run Mode and the
new UFS is in effect.

Changing the User Full Scale using the Single-Digit LED

Ifthe FFSis set to 11,000 sfpm and UFSis set to output 5.0 VDC, or
100%, the flow meter will indicate 5.0 VDC when 11,000 sfpm is present
on the probe. If you want 6,000 sfpm for UFS, used in Step 3 below,
adjustthe UFSto 6000/11000 or 54.55% of factory full scale. Adjust the
voltageto2.73VDC (2.73=5x.5455). Usethis formula to determine the
desired UFS voltage:

VOLTS=5xUser Full Scale/Factory Full Scale

1. Setthe DVMtovoltage mode and connectbetween Vout+ and Vout—
on the flow meter terminal block.

2. Selectthedesired range.Press the FUNCTION button until a solid
“8” appears on the LED.

3. Adjustthe UPor DOWN button until the DVM indicates the de-sired
user full scale as described above.

4. Press FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returnsto the Run Mode and the
new UFS is in effect.

IM-78S-UHP
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Time Response Delay Adjustment

Changing the Time Response Delay using the LCD Display

1. Select FUNCTION, enter the password. Select FUNCTION again until
Time Response appears on the display.

2. UseUPorDOWN to adjust thetime response delay from 0.10 to 7.2
seconds.

3. Select FUNCTION again to advance to the next option, or after 12 seconds
of non-activity the meter returns to the Run Mode and the new time
response setting is in effect.

Changing the Time Response Delay using the Single-Digit LED

1. Set the DVM to voltage mode and connect between Vout+ and Vout- on the
flow meter terminal block. Select the desired range. Press the FUNCTION
button untilasolid “9” appears on the LED.

2. Adjustthe UP or DOWN button untilthe DVM indicates the desired voltage (as
shown in the following table).

Volts Time Volts Time Volts Time Volts Time
Indicated | Response Indicated | Response || Indicated | Response |[[ Indicated | Response
on DVM | (Seconds) on DVM (Seconds) | on DVM (Seconds) [ on DVM (Seconds)

0.5 0.1 1.0 0.3 1.5 0.5 2.0 0.7
25 1.2 3.0 1.8 35 24 4.0 3.6
4.5 4.8 5.0 7.2

3. Press FUNCTION to advance to the next option, or after 12
seconds of non-activitythe meter returns to the Run Mode and the
new time response delay setting is in effect.
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Totalizer Reset

If your deviceis equipped with the optional LCD display, reset the
totalizer using the magnetic switches or device buttons. If you are
unableto open theflow meter enclosure, useamagnet to resetthe
totalizer as shown below.

Reset the Totalizer using the LCD Display

1. Select thedesired range. Select FUNCTION, enter the password.
Select FUNCTION again until Total Reset?appears on the display.

2. Selectthe UPbutton and thenthe DOWN button untilthedisplay
reads “Resetting Totalizer.”

Resetthe Totalizer withoutOpening the Enclosure

1. Position amagnet abovetheenclosureuntil thedisplay reads
“Resetting Totalizer.”

For Hazardous-Area enclosures only: To disable the magnetic reset
function of thetotalizer, removejumper (J2) fromthe PCB at the location
shown below. (Youmaynot disablethe magnetic reset switch on NEMA 4X
enclosures.)

Hold magnet here
— for reset

\

[ ]

(Remove J2 to disable)

IM-78S-UHP
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Using the Smart Electronics Advanced Features

@ Zero and span (Function 1 through 4) can be used to validate system
3 operation and calibrate the digital to analog signals on the Smart
Caution! electronics device. Additionally, these functions can compensatefor
Adjusting zero orspan wil resistance in long signal cables connected to your data collection or
affect meter calibration. indicating system.

You must use a certified digital voltmeter to adjust zero and span as the
voltmeter actsas astandard. We recommendrecordingthe current values as
shown on the LCD display or DVM before making any changes to the zero
and span settings. Note:when adjustingzero the voltage sighal willbe driven
to 0VDC and when adjusting spanthevoltage signal will be driven to 5 VDC
(or 10 VDC).

Voltage Zero Adjustment

Ifneeded, use Zero Volts(Function 1) to adjust the 0-5 VDC output to 0.0
VDC, or optional 0-10 VDC to 0.0 VDC.

1. SettheDVMtovoltage mode and connectbetween Vout+ and Vout-.

2. Select FUNCTION, enter the password (if so equipped). Select
FUNCTION again until Zero Volts appears on the LCD display or a
solid “1” appears on the LED. Adjust UP or DOWN until the DVM
indicates between 0 and .01 VDC (no lessthan 0.005, the Smart
electronics device cannot drive negative values).

3. After 12 secondsof non-activity, the meter returnstothe Run Mode
and the new parameter is in effect.

Voltage Span Adjustment

Ifneeded, use Span Volts (Function 2)to adjustthe 0-5VDC output to 5.0
VDC, or optional 0-10 VDC to 10 VDC.

1. SettheDVMtovoltage modeand connect between Vout+and Vout-.

2. Select FUNCTION, enter the password (if so equipped). Select
FUNCTION again untilSpan Voltsappears on the LCD display or a solid
“2” appearsonthe LED. Adjust UP or DOWN until the DVM, indicates
between 4.99 and 5.01 VDC. (For0-10VDC de-vices, thetarget valueis
9.99t010.01.)

3. After 12 secondsof non-activity, the meter returnstothe Run Mode
and the new parameter is in effect.
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0,
Caution!

Adjusting zero orspan will
affect meter calibration.

Note: when adjusting zero the current signal will be driven to 4 mA and when
adjusting span the current signal will be driven to 20 mA. Werecommend recording
the currentvalues before making any changesto the current zero or span settings.

Current Zero Adjustment
Ifneeded, use Zero mA (Function 3)to adjust the 4-20 mA output to
4.0 mA.

1.

Disconnectthe4-20 mA (+) loop wire. Set the DVM to current mode
and connect the positive lead to the wire you just disconnected.
Connectthenegativelead to the 4-20 mA (-) on the flow meter
terminal block.

Select FUNCTION, enter the password (if so equipped). Select
FUNCTION again untilZero mA appears on the LCD display orasolid “3”
appearsontheLED. Adjust UPor DOWN untilthe DVM indicates
between 3.95 and 4.05 mA. Set DVM back to voltage mode when
adjustment is complete.

After 12 secondsof non-activity, the meter returnstothe Run Mode
and the new parameter is in effect.

Current Span Adjustment

Ifneeded, use Span mA (Function4)toadjust the 4-20 mAoutput to 20.0
maA.

1.

Disconnectthe4-20 mA (+) loop wire.Set the DVMto current mode
and connect the positive lead to the wire you just disconnected.
Connect the negative lead to 4-20 (-) on the flow meter terminal
block.

Select FUNCTION, enter the password (if so equipped). Select
FUNCTION again until Span mA appears onthe LCD display or a solid
“4” appearson the LED. Adjust UPor DOWN 2 until the DVM indicates
between 19.95 and 20.05 mA. Set DVM back to voltage mode when
adjustment is complete.

After 12 seconds of non-activity, the meterreturns tothe Run
Mode and the new parameter is in effect.

3-12
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Instrument Validation

System electronics are verified by injecting aknown input value and
confirming that the flow meter outputs the expected value. This test
confirmsthatthe microprocessor, analog to digital and digital to analog
converters, the linearizer and the display are working properly. Sensor
validation is accomplished by measuring the resistance of the velocity and
temperature sensors and comparing theresults to the NIST-traceable
calibration data provided with the flow meter.

Thesetests confirmthat your meter is working correctly and the
calibration variables did not drift, shift or change values.

To performtheinstrument validation procedures you will need the
following equipment:

e certified digital multimeter with minimum 4 character resolution,
accuracy of at least + 0.1% of range

e (Calibration Certificate supplied with the flow meter

e smallpotadjusting tool (screwdriver)

Beforebeginningthe validation procedures, review Figure 3-3 and Figure
3-4 to familiarize yourself with the component locations.

NEMA 4X Enclosures

— J1 CAL/RUN jumper. Place in the
CAL position for validation, return to
RUN position for normal operation.

~— Potentiometer VR3

Hazardous-Area Enclosures

B CAL .
ol RUN Potentiometer VR3

— J1 CAL/RUN jumper. Place in the
CAL position for validation, return to
RUN position for normal operation.

Figure 3-3. Electronics Validation Component Locations

IM-78S-UHP
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Electronics Validation Procedure

1.
Caution
! Before beginning this 2.
procedure, make sure
the flow meter is not
actively monitoring or
reportingto any master 3
control system. Any :
adjustment to the
electronics will cause
direct changes to flow
control settings. 4.
5.
6.
7.
8.
9.
10.

Verify the flow meter is off line from any remote communications.
Make surethe meter'suserfull scale setting is the same as thefactory
full scale setting. If not, adjust the user full scale value as needed.

Locatethe Calibration Certificate supplied with the flow meter.
Recordin Table 3-1 thefive bridge voltage values, the output (VDC
or mA) values and the indicated flow values.

Remove power from the flow meter. Removethe cover(s) of the flow
meter enclosure to access the wiring terminal block and the Smart
electronics device.

Set the multimeter to the 20 volt range. Connect toBV(+)and BV(-)
terminals on the flow meter terminal block.

Move the J1 Cal/Run jumper on the Smart electronics device to the
CAL position. Locate potentiometer VR3 on the Smart electronics
device. Turn on power to the flow meter.

Adjust potentiometer VR3 until the multimeter matches the first
bridgevoltage point (the value must be £ 0.002 VDC of the bridge
voltage point).

Record theresultingflowshown onthe optional LCD display in Table
3-1.Ifnotusing adisplayor ifyou prefer to validate one of the analog
output signals, move the multimeter + connection to Vout (+). Record
theresultingoutput voltagein Table 3-1. Ifusinga4-20 mA calibrated
meter, set the multimeter to read current and connect the meter to
read the mA signal in your connected loop. Record the resulting
current output in Table 3-1.

Repeat Step 6 and Step 7 to record the results of the remaining four
bridgevoltage validation pointsinTable 1. Comparethevalues recorded
in Table 3-1. Indicated values must be within the flow meter’s stated
accuracy shown on the Calibration Certificate.

When data collection is complete, turn off power to the flow meter.
Disconnect the multimeter fromthe flow meter terminal block.

PlacetheJ1 Cal/Run jumper in the RUN position. Make sure the jumper
is securely in place before resuming flow meter operation. Replace
the flow meter cover(s).

3-14
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Warning!
Do not power the flow
meter with the sensor
jumper disconnected.
This could cause over-
heating of the sensors

and/or damage to the
electronics.

Calibration Certificate Values Validation Test Results
FTOW FToW

Sample| Bridge | Indicated Output Indicated Meter Output Meter

Point | Voltage Flow (VormA) Flow Stated | (VormA) Stated
(LCD) Accuracy Accuracy

0%

25%

50%

75%

100%

Table 3-1. Electronics Validation Results

Sensor Validation Procedure

1. LocatetheRotemperature (measured resistance at 0°C)value and the
Alphavalue shownon the Calibration Certificate supplied with the flow
meter.

2. Turn off power to the flow meter. Allow a 6 minute cool-

down before continuing.

3. Removethecoveroftheflow meter enclosureto accessthe sensor

connection points. Removethefour-position jumper fromJ5, J6,J7 and
J8 (see below for location).

SmartElectronic Device Terminal Board
NEMA 4X Enclosures Hazardous-Area Enclosures

\ O 200
8 ; :28 J5 temperature
@ O 4l 170 J6 temperature
oo O 5| 160 J7 velocity
Oo[po @) O e[ 150 I J8velocit
oo|go [a] O 71140 Y
gojuo O 8| 13O .
OoJuo Remove jumper,
nojoo o Bite:
ale] nle! o014 11O measure onLEFT
nfe] n[®) ROW of pins
0O O] J5 temperature
[om] J6 temperature
[O]m J7 velocity
[O]mi J8velocity
L Remove jumper, measure
on RIGHT ROW of pins
Figure 3-4. Sensor Validation Component Locations
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Setthemultimeter to read Ohmsinthe 2Krange. Connect the
multimeter to theterminals of J5 and J6 (temperature sensor).
Measuretheresistance between J5 and J6 and record the
temperature sensor resistance (in Ohms) in Table 3-2.

Setthemultimeter to read inthe 200 Ohmrange. Connect the
multimeter to terminals ofJ7 and J8 (velocity sensor). Measurethe

resistance between J7 and J8 and record thevelocity sensorresistance
(in Ohms) in Table 3-2.

Use the measured resistance values and the Ro and Alpha Ro
values fromthe Calibration Certificate to calculate the temperature
for each sensor as follows:
T= R— RO_
Alpha x Ro

Where
T = degreesCelsius
R = measured sensor resistance

Ro = resistance at 0° C (from the Calibration Certificate)
Alpha = value unique to each sensor (from the Calibration Certificate)

Comparetheresultsrecordedin Table 3-2. The sensors arevalidated
if they are within 10 degrees Celsius of each other.

Disconnect the multimeterandreplace the four-position jumper on the
sensor terminals. Make sure the jumper is securely in place
before applying power. Replace cover.

Temperature Sensor T
Resistance (from equation)

Velocity Sensor T
Resistance (from equation)

Table 3-2. Sensor Validation Results
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Chapter 4 Troubleshooting and Repair

Troubleshooting the Flow Meter

Begin hardware troubleshooting by verifying the following facilities issues
are correct. These areas impact system operationand mustbe corrected

@ prior to performing any flow meter inspections.
~Warning! 1. Verify theincoming power to the flow meter is present and of the
Before attemptingany flow correct voltage and polarity.

meter repair, verify that the

line is not pressurized. . .
2. Checktheflow meterwiring for correct connections as

Always remove main power described in Chapter 2.
before disassembling any
part of the mass flow meter 3. Verify the flowmeterisinstalled with the correctnumber of upstream

pipe diameters as shown on page 2-2.

4. Verifytheflow directionindicatoris correctly aligned pointing
downstream of flow.

5. Makesurethereareno leaksinthelinebeing measured.

After verifying thefactors above, follow thetroubleshooting procedures
outlined onthe nextpage. If you heed to returnthe flowmeter tothe factory,
see page 4-3 for return shipping instructions.

Flow Meter Calibration

Sierralnstruments maintains afully-equipped calibration laboratory. All
measuring and test equipment used in the calibration of Sierra meters are
traceableto NIST standards. Sierra is ISO-9001 registered and conforms
totherequirements of ANSI/NCSL-Z2540 and ISO/IEC Guide 25. Iftheflow
body or electronics have been damaged or you simply want to have the
flow meter re-calibrated, contact thefactory for return shipping
instructions. Calibration must be performed by qualified personnel using
NIST-traceable equipment.
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Problem

Possible Cause

Solution

Velocity measurement is Very erratic or non-uniform flow

erratic or fluctuating

Velocity measurement
seems too high or low

Noresponse to flow from

sensor assembly

Moisture presentin gas flow

Flow conditioning plates are not
upstream of the sensor

Sensor component broken

Malfunction in system
electronics

Ground loop

Sensorassembly notaligned
correctly to flow

Flow conditioning plates are not
upstream of the sensor

No power

Low flow cutoff setting too high

Flow rate below meter's minimum
flow rating

Flow has exceededthe maximum
range of the flow meter

Sensor failure

Printed circuit assembly defective

Follow installation requirements shown
in Chapter2

Install a water trap or filter upstream of
the flow meter sensor

Correct flow meter orientation

Return to factory for replacement

Return to factory for evaluation

Checkwiring, see Chapter 2

Correctalignmentwith the flow indicator
pointing downstream in the direction of
flow

Correct flow meter orientation

Turn on power to the flow meter
Correctlow flow cutoff programming
using the Smart Interface software.

Contact factory for instructions

Set the userfull scale to equal the fac-
tory full scale

Reduce flow below the maximumrange
shown on the meter's nameplate or con-
tact the factory for re-calibration advice
Return to factory for evaluation

Return to factory for evaluation

IM-78S-UHP



Returning Equipment to Factory

Instructions for Returning Your Instrument for Service

Thefollowing information will help you return your instrument to Sierra
Instruments' Factory Service Center andwillensure that your order is processed
promptly. Prices may vary depending onthe flow range, type of gas and operating
pressureofyour unit. Torequest detailed pricing, contact your local Sierra
Instruments distributor or contact one of our offices directly.

Please follow these easy steps to return your instrument for factory service:

1. Toobtain aReturnMaterialsAuthorization (RMA) number from the Sierra
Instruments to http://www.sierrainstruments.com/rma/new.phpto createa
Sierra Account.

2. Onceyou have createdan account, click onthe Submit New RMA tab andfill
in the RMA form and follow the instructions. You will receive an email
confirmation once you have submitted your RMA.

3. Printacopy of the RMA (that now includes RMA#) and send acopy of the
RMA form along with your meter back to the factory.

Ifyou require service beyond calibration, but do not know which service(s) will be
required, describethe symptoms as accurately as possible on the RMA form.

Pack yourinstrument carefully. Usetheoriginal packaging and foam or bubble
wrap (packingpeanutsNOT recommended) and include a copy of the RMA form
(complete with Sierra supplied RMA number) with the unit(s).

Ship the unit(s) to the following address:
Sierra Instruments, Inc.

Attention: Factory Service Center

20 Ryan Ranch Road, Suite 109
Monterey, CA 93940 USA

RE: RMA# (your number)

IM-78S-UHP
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Appendix A Product Specifications

DIMENSIONAL SPECIFICATIONS

1Through 6-inch 7805 UHP (E2)

| Pl

-

| 2otanet e, T,

45
{114.3) |

-

15
1143

|

7808 Uhp Dimensions
TUBING GENERAL BUTTWELD
SIZE H H2 K] 12
375 10.30 10.20 2.98 5.70 348 6.96 035
©5 | @62 | @59 | (724 | (448 | (88.4) | (176.8) | (0.9
500 10.40 10.20 2.90 5.80 4.00 8.00 049
27 | @64 | @59 | 7am | 4n3) | o1 | 2033 | (.7
1.00 9.10 9.20 2.50 5.00 472 9.44 {065
@254) | @310 | (234 | 835 | (27 | m9o.9) | @398 | A7)
1.50 9.10 9.30 2.00 5.50 {065
(38 | (2319} | (121.3) | (50.8) | (139.0) - - [1.7)
2.00 10.90 10.80 2.50 7.00 {065
(50.8) | (276.9) | (1834 | (635 | (177.8) - - 7
3.00 10.70 10.80 3.00 10.50 {065
76.2) | @nay | sy | (762 | (2267 | — - 7
4.00 10.70 10.80 4.00 14.00 _ _ 083
o6 | @ne | @m | (016 | (355.6) 249

Up Stream Straight Pipe Length Requirements(1) At 1 Atm

PIPING CONDITION

3/8 AND 1/2-INCH 780SUHP®

1TO 4-INCH
780SUHPH

Single 90° Elbow or T-Piece 0 1D
Reduction (4:1) 10 3D
Expansion (4:1) 3D 3D
After Control Valve an k)]
Twa 90° Elbows (In Same Plane) el 3D
Two 90° Elbows (Different Planes) 5D 5D

Notes: (1) Number of diameters (D) of straight pipe required between upstream disturbance and the flow meter.

(2) Requires 1D of straight pipe downstream of the flow meter.
(3) Requires 3D of straight pipe downstream of the flow meter.
(4) Requires 0D of straight pipe downstream of the flow meter.

(5) Consult factory for pressure effect

Ml dimensions are inches. Milimeters are in parentheses.  Certiflad drawings are available on request.

REMOTE 7805 UHP SPECIFICATIONS

Remote Mounted with Junction Box (E4)

9
e O1

Gabie Length
Requiremant,
100 Fast Maximum

NEMA 4X Remote Mounted with Junction Box (N4)
303

11%.752“ T
L W

Par Customer —
(Cabla Langth Reguiremeant,
100 Feet Maximum

3/8 & 1/2-inch 7805 UHP—Side View (N2)
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3/8 & 1/2-inch 7805 UHP—Front View (N2)
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PERFORMANCE SPECIFICATIONS

Accuracy
+/-1% of reading + 0.5 % of full scale

Repeatability
+- 0.2% of full scale

Temperature Coefficient
+-0.02% of reading per °F within +/- 50° F of customer specified conditions
+/-0.03% of reading per °F within +- 50° F to 100° F of customer
specified conditions
+/- 0.04% of reading per °C within +/- 25° C of customer specified conditions
+/- 0.06% of reading per °C within +/- 25° C to 50” C of customer specified
conditions

Pressure Coefficient
[02% per psi for air, consult factory for other gases

Response Time
One second to 63% of final velocity value

Gases
Argon, hellium, hydrogen, nitrogen, oxygen (consult factory for other gases)

OPERATING SPECIFICATIONS

Gas Pressure
Mechanical design pressure:

500 psig (34.5 barg)
Gas & Ambient Temperature
Gas........o.. -40° Fto 250° F -40° C to 120° C)
Ambient........... -40° Fto 120° F (-40° C to 50° C)
Note: ATEX units have a minimum Gas and Ambient Temperature rating of -4°F
(-20°C). For gas temperatures *149°F (65°C) a remote E3 [RFQ) Electronics Enclosure
must be used.

Leak Integrity
5 X 10-9 co/sec of helium maximum

Power Requirements
1810 30 VDC jregulated), 625 mA maximum (ATEX 18 to 24 VDC)
100 to 240 VAC, 50/60 Hz, 15 watts maximum

Output Signal

Linear 0-5VDC or 0-10 VDC proportional to mass flow rate,
1000 ohms minimum load resistance or

Linear 4-20 mA proportional to mass flow rate,
700 chms maximum resistance power supply dependent User-selectable.
Active non-galvanically separated or passive galvanically separated (loop
powered)

See Digital Communications options below

Alarms
Hard contact user-adjustable high and low
Dead band adjustable with Smart Interface™ software
Relay ratings: Maximum 400 VDC or VAC (peak), 140 mA
Displays
Alphanumeric 2 x 12 digit backlit LCD
Adjustable variables via on-board switches (password protected)
or with Smart Interface™ software
Adjustable variable; Full scale (50 to 100 %)
Time Response (1to 7 seconds)
Correction factor setting (0.5 to 5)
Zero and span
Totalizer
Seven digits (9,999,999) in engineering units
Resettable by software, on-board switches or external magnet

Smart Interface” Windows®-based software

Minimum 8 MB of RAM, preferred 16 MB of RAM

R5-232 communication

Additional features: Alarm dead band adjustment
Zero cut-off adjustment
Linearization adjustment
Save / Load configurations
Flow meter validation

DIGITAL COMMUNICATIONS

Pulse (not available with E2/E4-NR)
Modbus RTU (not available with P3 option )

PHYSICAL SPECIFICATIONS

Wetted Materials
316L stainless steel

UHP: 7 to 10 Ra internal finish

Enclosure
Hazardous-Area location enclosure (IP66) or NEMA 4X {IP65)
Both are powder-coated cast aluminum

Electrical Connection
Two 3/ inch NPT .. Hazardous-Area location enclosure (IPG6)
One 1/2inch NPT. .. NEMA 4X Enclosure (IPB5)

Certifications

CE

ATEX (Il 2G Ex db 1IB+H2 T6..T2 Gb /11 2D Ex th IIC T85 *C..T226°C Db)
CSA(Class |, Groups B, Cand DT3; Class II, Groups E, Fand G T3)

FM (Explosionproof for Class |, Division 1, Groups B, C and D; Dust-
ignitionproof for Class |1, Division 1, Groups E, F and G hazardous (classified)
locations, indoors and outdoors (Type 4X). Ambient Temperature Ta = -40°C
to +50°C)

IPE5, NEMA 4X T6 -40° C to 50" C ambient

PRESSURE DROP
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4 ORDERING THE MODEL 780S UHP

| Features | | QOption |

TB05-UHP

Parent 1 2 3 4 5 6 7 8 1 2 3
Instructions: To order a 7805 UHP please fill in each number block by selecting the codes from the corresponding features and options below and following pages.

Ultra High Purity In-Line Mass Flow Meter with built-in flow conditioner and all 31655 construction. Includes "Smart Electronics® with PC

7805-UHP ' )
configuration software.

Note: The following lists standard product. Contact Sales to submit RFQs for specials.

UB038 UHP 0.375 inch tube 0.D. butt weld prep UB300 UHP 3 inch tube 0.D. butt weld prep
UB050 UHP 0.50 inch tube O.D. butt weld prep UB400 UHP 4inch tube O.D. butt weld prep
UB100 UHP 1inch tube 0.D. butt weld prep uvozs UHP 0.375 inch tube 0.D. female VCR fittings
UB150 UHP1.5inch tube 0.D. butt weld prep Uvoso0 UHP 0.50 inch tube O.D. female VCR fittings
UB200 UHP 2 inch tube 0.D. butt weld prep uv1o0 UHP Tinch tube 0.0. male VCR fittings
E2 Hazardous-area location enclosure (IP66) mounted directly on probe
E4 Remote Hazardous-Area Location Enclosure (IP66) with Junction Box. Cable sold separately.
N2 NEMA 4X (IP65) enclosure. Mounted directly on probe
N4 Remote NEMA 4X (IP65) Enclosure with Junction Box. Cable sold separately.
P2 18-30 VDC (ATEX 18-24 VDC) v 0-5VDC, linear
P3 100-240 VAC. Not available with EN enclosures. V3 0-10 VDL, linear
V4 4-20 mA, linear (defaulf)

NR No Readout
DD Digital display, 2 lines x 12 digits, backlit LCD




ORDERING THE MODEL 7805 UHP (continued)

XX None.
P Totalizer pulse output {available on N2/N4 enclosures or on E2/E4 enclosures with DD)
MB Modbus RTU. DC power (P2) required. Not available with CSA approvals.
NA Non-agency approved meter 00 Air
AT 7805 with ATEX Apprn\ial. Reoquires E2 or E3 (RFQ) enclosure. E3 (RFQ) required for 01 Argon
gas temperatures >149°F (65°C).
M 7805 with FM approval. Requires E2 or E4 enclosure 02 Carbon dioxide
cs 7805 with CSA approval. Requires E2 or E4 enclosure 03 Chiorine’
Mote: ATEX units have circuit energy limitations that limit maximum flows to approx. 50% of non-ATEX units. 04 Digester gas
Consult gas tables for actual values. 05 Digestar gas1
06 Helium
07 Hydrogen
08 Methane
09 Methane!
10 Nitrogen
1 Oxygen!
12 Propane
13 Pn:npane1
14 Ammonia'
99 (Other--Consult Factery Gas Table

1Carrelation calibration - consult Gas Table for accuracy.

Mote: Consult Product Data Sheet for flow rate, pressure,

and temperature limits.

NRT Totalizer cannot be reset in the field. co10 Remote cable, 10-foot length, 20AWG
co25 Remaote cable, 25-foot length, 20AWG
C050 | Remote cable, 50-foot length, 1BAWG
02¢ Flow mr_-;'ter cleaned and_baggeq for oxygen [02) service. Meters C100 Remote cable, 100-foot length, 16AWG
up to 4 inches. Includes inspection certificate.
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Appendix B Warranty Policy

Limited Warranty Policy- Register Online

All Sierra products are warranted to be free from defects in material and workmanship and will be
repaired or replaced at no charge to Buyer, provided return or rejection of product is made within a
reasonable period but no longerthan one (1) year for calibration and non-calibration defects, from date
of delivery. To assure warranty service, customers must register their

products onlineon Sierra’s website. Online registration of all of your Sierra products is required for
our warranty process. Register now at www.sierrainstruments.com/register.

Lifetime Limited Warranty On Patented DrySense Sensor Technology

In addition to Sierra’s standard one (1) year manufacturing warranty on all instruments

produced, Sierra also offers a lifetime warranty on all DrySense™ sensors standard with Sierra models
640S, 670S, 780S, 640i, and780iinstruments sold after January 1,2010.This warrantydoes not extend
to the Model 6208, the BoilerTrak™, the HT (High Temperature) 640S/780S sensor or the 780S UHP
(Ultra High Purity) sensors. Learn more about Sierra’s warranty policy at
www.sierrainstruments.com/warranty
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