[Revision 1.0]
Gary Russell-Director of Engineering, Sage Metering

Sage Paramount™ User Manual

Sage Model 401 and 402 Thermal Mass Flow Meters

This document is the user manual for Sage Paramount™ Models 401 (integral) and 402 (remote) thermal

mass flow meters. In addition to the typical sections of a user manual, contained within is a quick start
guide and illustrations.

/\ SAGE METERING, INC.
- 5 H ﬁ E 8 Harris Court, Bldg. D Monterey, CA 93940
1-866-677-SAGE (7243)
METERING, INC 1-831-655-4965

Choose Wisely. SazeMeteri
Sage Flow Meters www.SageMetering.com

Document Number 100-0376 Page 1


https://sagemetering.com/

Sage Paramount™ User Manual

Revision History

August 26, 2019

Version

Date

Revision Description

1.0

8/26/2019

Paramount Manual — Initial Document

Document Number 100-0376

Page 2



Sage Paramount™ User Manual August 26, 2019

Table of Contents

L=V Ty (o I 11y o Y N 2
TADIE OF CONETENES ....eeueeeiiee ettt ettt e b e s bt e s a e st e et e b e e bt e sbe e saeesateenbeenbeesneesanenas 3
QUICK STart GUIE....cceiiiiiiiiiiiiiiin i s e s e s e e e s 5

WWBICOMIE ..ttt ettt e s bt e s bt e e bt e e s bt e s ab e e s abe e s bt e e s abeeebbeeaabeesabeeesabeesabaeesnbeesabeeenanes 7
SECTION A: GELEING StArt@d .....vieeiiiiie ettt et e e e st e e e s sbe e e e s sabe e e e esnbeeeeesnreeeeennsaeeeanreeas 8
UNPACKING YOUI SAZE MEBLEK .cceeiieee ettt ettt e e ettt e e e ettt e e e e eabe e e e e e abaee e e nbaeeeeeabaeesennsaeaeenrenas 9

Y =TT a1 =T o F= ool OO PP P ST OTPT PP 9
(6711 o T =Y o1 DR T T PO PSP RPT TP U PPTOTOTOTOPPTO 9
INStallation @Nd MOUNTING......cciiiiiiee et e e e st e e e sbte e e e s bteeeesabeaeeesseeeessnnes 10
EN60079-14 Standard for Electrical INStallations ...........cocuiecieiieniineeree e 10
Locating Proper WiriNg Diagram ... ... . e e ittt aaaaaeaaaaaaaaaaaaaaasanasannsasasnnannnnnns 10
Insertion FlIow Meter APPlICAtION ........viii ittt et e e tre e e e et e e e e e bre e e e eabteeeeenreneesanes 11

Flow Profile and Installation ConsSiderations .........ccccevveriiriienieneenee e 11

Sage Valve Assembly OPEration ......ccuiiiiiciiieicciiie et e e e e e e sta e e e e stae e e e ntaeeesennreeeeas 11

Flow Conditioning and Straight RUN ..........coocuiiiiiiie ettt et e e et e e e 11

Compression FItting OPeration ... e e e e 12

(07 oY) V/=l o)V @] o Vo [ 4 oY V=T PSP 13
Probe INSertion GUIAEIINE ........ooii ittt sttt b e be e s saee e s 14

1/2” Probe Diameter INSTAllation .......ooceeeeiieiieee ettt ettt ettt s et e e s s e tbeesssteeesssbaeesssraeesssraees 15

3/47 Probe Diameter INSTAllatioN........oie ettt ettt e e e e e e e et e eeesssasasaeeeeeeesssasssneaeeeees 16

Recommended Probe Lengths Data ShEet ...........uviiiiiiii i 17

INline FIOW Meter APPICatioN.....ccuiiii it re e e e ebr e e s e saba e e s e sabeee e esareeas 18
SECTION B: Styles and FEATUIES ...ccuvviiiieiiiieeciiiee ettt ettt e et e et e e e e et e e e e s bteeeesbteeeesabtaeessnseneeeaseeeeesnses 19

Principle of Operation of the Thermal Mass FIOW MELter .........cccuviiieiiiiiiciiiee e 20
F AN oo 1017 1 K3 EUE 21
) (O 10 ]\ I G T T 1 ol 22
T 1o aTe T8 ol DIF- =40 o 1] A ol PP PPPPPPPPPRPRPPPRt 23
RIMIA FOIIM ittt a e e e s sbb e e e s sba s e e s sabbe e e s sabaseessnrseessanes 26

Document Number 100-0376 Page 3



Sage Paramount™ User Manual August 26, 2019

F N T ] el o =Tt g or= YAV T o T Y- USRS 28
Al: 24VDC Powered—15VDC or 24VDC 4-20mA—15VDC Pulse OQUtPUL ......ceeeeurreeeeciiee e, 29
A2:24VDC Powered—15VDC or 24VDC 4-20mA—mA Pulse OULPUL......ccccvvveiiriiieeiniiee e, 30
A3: 24VDC Externally Powered—12VDC-24VDC 4-20mA—12VDC-24VDC Pulse Output................ 31
A4: 24VDC Externally Powered—12VDC—-24VDC 4-20mA—mA Pulse Output.......ccccccvveeecveeeennnnnn. 32
A5: 110VAC—24VDC 4-20MA—24VDC PUISE OULPUL ..cccueiriiiriiiieeieeiiesiee sttt 33
A6: 110VAC—24VDC 4—20MA—mMA PUISE OULPUL .eeeeeiiieeeiieeeeiitee ettt sree e e 34
A7: Externally Powered Isolated—12—-24VDC—HART Enabled—Loop Powered........ccccceevcuvveeennnnenn. 35
A8: 24VDC Isolated—HART Enabled—Loop POWEIEd .......ccuveiiiiiiiiiciiieeectee et 36
A9: 110 VAC Isolated—HART Enabled—Loop POWEIEd .........coeecuiieeeciiieeecieee ettt 37
A10: Remote Cable Wiring CONNECTIONS ........uviiiiiieeecciiee e eciee e ectee e eetee e e ree e e e ae e e e earee e e enbaeeeenreeas 38

APPENDIX B: Modbus, BACNET, aNd Hart........cveiiiiiiiieiiee ettt eeectrree e e e e e e eirree e e e e e e e aarraeeeeeeeeenan 39
2R\ oTe | o TU T 2T 1 £ o 1V - T o J PP 40
B2: BACKNET PICS... ittt nannsanannnannnnnan 42
oS T Y I 2= 3 o =N 45

Document Number 100-0376 Page 4



Quick Start Guide

Step Description
1 PACKAGE CONTENTS:

Ascertain that your
order has all equip-
ment and accessories;
refer to the packing
list.

2 INSERTION-TYPE
FLOW METER DIAME-
TER CHECK:

Check that the inter-
nal pipe diameter (ID)
matches the pipe ID
shown on the Sage
Calibration Certifi-
cate.

3 FLOW DIRECTION:

Verify the straight-run
requirements based
upon pipe ID and me-
ter type style.

P & ID Diagram |

PRODUCT QUALITY CERTIFICATE OF CONFORMANCE
Product Inspection & Quality Statement

Al parts and P which make up the product being p have been and app for
In additi ifes have been inspected, tested, and d for final bly. Each P
... assembly has been final tested and approved for shipment.
Conformance Statement

SAGE Metering Incorporated certifles this instrument was tested in compllance with ANSI/NCSL 2640 and ISO/IEC 17025
requirements. SAGE Metering, Inc. calibration services are derived from MIL-STD-45662A. The Prime DC24 model s Met Lab
approved and Met Labs is a g Testing L (NRTL) which s recognized by OSHA. The tests are
using & test with certified NIST bility. ( NIST are upon

tion of the p certificate Is allowed. Parts of the certificate may only be reproduced after written
permission is granted by SAGE Metering, Inc.

IMPORTANCE OF FLOW CONDITIONING
Recommended Pipe Diameters Upstream

Without With
DISTURBANCE Flow Conditioning  Flow Conditioning"
Minimum Industry Sage
Recommendation Recommendation
One 90° Elbow 25 3
Two 90° Elbows 36 s
in the Same Plane
Two 90° Elbows 6 9
in Different Planes
4:1 Area Reduction 18 3
4:1 Area Expansion 84 10
Multiple Disturbance TBD TBD

* This column applies to in-line flow meters, which come standard with built-in flow conditioners, as
well as insertion when installed with up Captive Flow Conditioners.
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4a

4b

VERIFY CORRECT
PROBE DEPTH SET-
TING:

1/2-Inch Probe

See 1/2” Probe Diam-
eter Installation (page
15 or click here).

VERIFY CORRECT
PROBE DEPTH SET-
TING:

3/4-Inch Probe

See 3/4” Probe Diam-
eter Installation (page
16 or click here).

POWER SOURCE and
4-20mA WIRING:

Remove the flow me-
ter back cover and
verify the wiring con-
nectivity; see
Appendix A.

REMOTE-SENSOR
WIRING:

Remove the flow me-
ter back cover and re-
mote-sensor probe
front cover and verify
wiring connectivity;
see Appendix A.

POWER SWITCH
llON":

Set the power switch
in the “up” position.

X=DISTANCE
FROM —
ID OF PIPE

OD.

August 26, 2019

2" PROBE

Y=DIS :ANCE

FROMTOP
OF PIPE

<«———%"PROBE

Y=DISTANCE
FROMTOP
OF PIPE

X=DISTANCE FROM

1D OF PIPE

Mode Switch: 3 Position

ON/OFF Switch: ON (up)/OFF
(down)
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Welcome

We are pleased that you have purchased a Sage Metering mass flow meter for your requirement. We
hope that you are satisfied with the performance, operation, and design of our highly precise, NIST-
traceable thermal gas mass flow meter.

Sage Paramount™ is the latest addition to our family of high-performance thermal mass flow meters.
Your new meter is supplied with a complimentary copy of the SageCom™ Validation and Configuration
Software. The meter features a bright graphical display of flow rate, total and temperature, a robust in-
dustrial enclosure, and easy to access power and output terminals. Sage Paramount has a dual-compart-
ment windowed enclosure featuring a very high contrast photo-emissive OLED display.

The rear compartment, separated from the electronics, has large, easy to access and well-marked termi-
nals, for ease of customer wiring, including an on/off power switch and USB and cable that easily con-
nect to a PC to start the SageCom software. The meter is powered by 24 VDC (optionally 115/230 VAC),
and is extremely energy efficient with a power dissipation under 2.5 watts (e.g., under 100 mA at 24
VDC for the DC version).

Please let us know if we can assist you in any way with your Sage meter. If you have any questions re-

garding installation, operation, or features, call 866-677-SAGE (7243), or visit our website to contact a

factory representative in your area. This manual is available to download with other product literature
under Doc-Downloads at https://sagemetering.com/product-literature-downloads/.

Sincerely,

Robent Stecnbery

President

Document Number 100-0376 Page 7
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SECTION A:

Getting Started
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Unpacking Your Sage
Meter

Your Sage flow meter is a sensitive, yet rugged,
precision-built electronic instrument. Upon de-
livery, take care when opening the shipping
container and removing your meter. Inspect the
meter for any damage that may have occurred
during transit. If there is any damage, please
contact the carrier immediately to place a claim
for damaged goods.

Check the contents of the container against the
packing list for any discrepancies. If there are
any questions as to the configuration of the
equipment including calibration ranges, or
mounting hardware, contact Sage Metering for
assistance. Please save the shipping container
and packaging materials (including PVC tube
probe protector on Sage insertion flow meters)
in case the unit needs to be returned for any
reason.

Maintenance

Sage thermal mass flow meters require little or
no maintenance. While the sensing element is
somewhat resistant to dirt and particulate
build-up, it may become necessary to clean it
from time to time if mounted in exceptionally
unclean environments. Note: Always remove
the power before any cleaning or

maintenance. A detergent or appropriate non-
corrosive solvent for removing the buildup may
be required. A soft brush can be used to gently
clean the sensing element’s surface, using cau-
tion to avoid damaging the sensor elements
(the RTDs). If any disassembly is necessary, con-
tact Sage Metering for instructions. When the
meter requires cleaning, repair, or recalibra-
tion, returning the equipment to the factory
has historically proven to be the most cost-ef-
fective and reliable choice.

Calibration

Sage Paramount has continuous diagnostics.
The raw calibration milliwatts (mW) is always
displayed in the upper left-hand corner of the
meter's display. At any time, you can check this
reading at a “no flow” condition and compare
the reading to the original reported “zero flow”
value noted on the last few lines of your me-
ter’s Certificate of Conformance or the flow me-
ter’s data tag. This diagnostic procedure not
only checks the sensor performance and the
“live zero” calibration point, but it verifies that
the sensor is clean. It principally provides a
means to validate the meter’s performance,
verifies that there is no shift or drift. This simple
field diagnostic procedure also verifies that the
sensor is free from contamination, even with-
out inspection.

A CAUTION-The cable glands shipped with the unit are for shipping purposes only.
Remove shipping cable glands before installing.

A CAUTION- The installer must supply proper ground and bond wire for the trans-
mitter and the sensor per appropriate electrical codes.

Document Number 100-0376
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Installation and Mounting

EN60079-14 Standard for Electri-
cal Installations

Check the Certificate of Conformance included
with your Sage thermal mass flow meter for sys-
tem pressure, temperature, gas composition,
power input, and signal output.

Insert the flow meter in a location providing
maximum straight run. Refer to Flow Condition-
ing and Straight Run on page 11. Note that ob-
structions such as valves, blowers, expanders,
and PVC and HDPE pipes require additional
straight run (contact the factory for assistance).

Check the display orientation—The standard
calibration flow direction is left to right when
facing the flow meter. Gas flow direction is
marked by an arrow on inline flow meters,
while upstream is marked on insertion probes.
If the enclosure is facing incorrectly, rotate the
enclosure 180°, but never rotate the probe, or
errors may occur. The upstream mark still
needs to be facing upstream.?

Hook up the system by referring to the wiring
diagram provided with your Sage flow meter

(see the inside of the rear compartment cover
for silk-screened terminal designation). Verify
that the wiring for the power and signal connec-
tions are correct.

Inspect that all the plumbing and electrical
hook-ups comply with OSHA, NFPA, and all
other safety requirements.

For remote-style meters (Model 402), be sure
the remote electronics match with the trans-
mitter’s junction box and its attached probe or
flow body. Match the serial numbers of the
transmitter and remote electronics enclosure
(on metal tags). Do not mismatch the serial
numbers or calibration errors occur.

Locating Proper Wiring Diagram

See Appendix A for electrical wiring of the Sage
Paramount. The silk-screening on the terminal
board under the back cover defines the wiring
connections.

Note: Do not open the display side of the enclo-
sure as there are no user-serviceable parts on
that side.

the ceiling.

! The integral-style Sage Paramount insertion meter has the display oriented as shown
in Figure 6 on page 14. If the enclosure needs to be rotated, this can be performed in
the field (see below). If, however, the display needs to be rotated, do not attempt this
in the field and return the meter to Sage for modification. Complete an RMA form be-
fore returning the meter (see page 26-27).

The procedure for rotating the enclosure is:

1. Clamp the enclosure of the Paramount in a vise with the probe pointing up at

2. Take a 7/8” wrench and turn the probe to the proper orientation.
3. Lock the probe into its new position with a set screw (not provided).

Document Number 100-0376
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Insertion Flow Meter Application

Flow Profile and Installation Con-
siderations

Insertion flow meters are generally easier to in-
stall than inline flow meters; however, to per-
form correctly, they require proper installation
and a well-developed flow profile. Please refer
to the following sections, Probe Insertion
Guideline (page 14), 1/2” Installation Depth
Chart (page 15), and 3/4” Probe Installation
Depth Chart (page 16).

Sage Valve Assembly Operation

Valve assemblies (SVAO5LP, SVAQ5, and SVAQ7)
are optional mounting hardware for insertion-
style flow meters (see Figure 1). The hardware
allows the removal of insertion-style meters for
service, cleaning, recalibration, and relocation
without the need to shut down the process. The
probe insertion depth is adjustable to permit
the sensor to be situated at the center, which
optimizes measurement accuracy (refer to Fig-
ures 8 and 10 on pages 15 & 16). The ball valve
seals off leaks of the process gas at the insertion
point after removing the probe assembly. The
assembly includes a valve, threadolet, compres-
sion fitting with Teflon ferrule, as well as a cable
restraint, and two collar clamps (except for
SVAOSLP).

A threaded half coupling, as subsequently
defined, must be fitted to the pipe/duct to
which the insertion probe inserts. Avoid T-fit-
tings since they disturb the flow profile and re-
duce the measurement area. Direct threading
together (or with necessary bushings) of the re-
tractor assembly may be required. In other
cases, the threadolet must be welded in place,
and a clearance hole must be drilled through
the pipe/duct to accept the probe assembly. If
the pipe/duct is under pressure during

installation, a hot tap drill (not available
through Sage Metering) may be required.

(uee

SVAO5LP SVA05 SVAQ7
3/4” FNPT 3/4” FNPT 1" FNPT
THREADED HALF THREADED HALF  THREADED HALF
COUPLING COUPLING COUPLING
Figure 1

Flow Conditioning and Straight
Run

To absolutely assure that the flow profile is well
developed at the measurement point, either
use flow conditioners (standard in Sage inline
flow meters, 1/2" and larger, and optional as-
semblies for insertion flow meters) or consider
an additional straight run. Figure 2 shows the
amount of straight run needed to assure there
are no flow disturbances at the measurement
point.

IMPORTANCE OF FLOW CONDITIONING
Recommended Pipe Diameters Upstream

Without With
DISTURBANCE Flow Conditioning  Flow Conditioning"
Minimum Industry Sage
One 90° Elbow 25 3
o
-Twoso Elbows 36 B
in the Same Plane
o
Two 90° Elbows o o
in Different Planes
4:1 Area Reduction 18 3
4:1 Area Expansion 84 10
Multiple Disturbance TBD TBD

! This column applies to in-line flow meters, which come standard with built-in flow conditioners, as
well as insertion meters, when i lled with up Captive Flow Condi

Figure 2

Document Number 100-0376
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Compression Fitting Operation

A bored-through tube fitting, adequately sized
to accommodate an insertion probe’s particular
OD, can be optionally purchased from Sage or
provided by the user. Before installation, drill a
clearance hole to accommodate the insertion
probe assembly in the pipe/duct. A fitting (1/2"
FNPT) is then welded in place or threaded into
the half-threadolet which has been welded to
the pipe/duct. The probe insertion depth is ad-
justable to permit the sensor to be located at
the center, to optimize measurement accuracy.
(Refer to Probe Insertion Guideline Drawing and
Charts, pages 14-16.)

Figure 3 - Insert the probe shaft tubing into the
compression fitting to the position indicated in
the probe insertion guidelines.

August 26, 2019

Installation Instructions

Insert tubing into the tube fitting.
Make sure the tubing is adequately
positioned per the Probe Insertion
Guideline Drawing and Charts on
pages 14-16.

Due to the variations of tubing di-
ameters, a common starting point is
desirable. Therefore, tighten the
nut until the tubing does not turn
by hand or move axially in the
fitting.

Scribe the nut at the six o’clock po-
sition.

While holding the fitting’s body
steady, tighten the nut 1 1/4 turns
to the nine o’clock position.

Figure 4 - While holding the fitting’s body
steady, tighten the nut one and one-quarter
turns to the 9 o’clock position.

Document Number 100-0376
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Captive Flow Conditioners

Captive Flow Conditioners are used with insertion-style flow meters.

IMPORTANT—The location of the probe must be one pipe ID diameter (such as 4” in a 4” pipe; 6” in a 6”
pipe) downstream of the flow conditioner or errors occur. The Captive Flow Conditioners are always de-
signed to be separated by one pipe diameter. See Figure 5.

IMPORTANT—When using Captive Flow Conditioners, it is essential to calibrate the accompanying Sage
Flow Meter with the flow conditioner. Do not order a flow conditioner separate from the flow meter,
unless the flow meter part number is “—FC.”

See Figure 2 on page 11 for
straight run requirements.

Figure 5 - Captive Flow Conditioners are designed to be separated by one pipe diameter.

ANSI Class Flanges

(user supplied) One Pipe
\ Diameter

Greatest Dia. of the
two perforated plates

\ Flow Conditioning

Assembly is inserted
here

NOTE: The larger of the two perforated plates of the Sage flow con-
ditioning assembly is positioned between two flanges and two gas-
kets as shown. The smaller of the two perforated plates of the con-
ditioner freely slide into the application pipe, facing downstream.
Place the probe mounting hardware one pipe diameter down-
stream of the downstream plate, or errors occur.

Gaskets

Document Number 100-0376 Page 13
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Probe Insertion Guideline

Choose the longest straight-run section of pipe
available to allow a uniform, well-developed
flow profile. See Figure 2 on page 11 for recom-
mended upstream pipe diameters. Note, ob-
structions such as valves, blowers, expanders,
and PVC and HDPE pipes require additional
straight run (contact the factory for assistance).
Avoid, if possible, installations immediately
downstream of bends, fans, nozzles, heaters
and especially valves, or anything else installed
in the line that may cause non-uniform flow
profiles and swirls. Otherwise, signal output er-
rors could result unless significantly more
straight run is provided, or, flow conditioners
are installed (contact Sage for assistance if
needed). Refer to

page 13 for the

benefits of incorpo-

rating flow condition-

ers.

Insertion styles are
available with a
standard 1/2" OD
probe support assem-
bly. Standard probe

4"PIPE SHOWN

August 26, 2019

Sage insertion-style flow meters can be assem-
bled and calibrated for use in virtually any size
pipe or duct (as small as 1”). Sage insertion flow
meters include a probe assembly that supports
the sensing element (a self-heated flow sensor
and a temperature/reference sensor); a sensor
drive circuit; a microprocessor meter board,
and transmitter enclosure. The probe assembly
must be inserted into the correct position in the
process gas flow conduit to allow the gas to
flow through the sensor “window” across the
sensor element. Position the “sensing point” or
active part of the sensor (0.5" from the end of
the probe) per Figure 6 and the Installation
Depth Charts on pages 15 and 16.

lengths are 6", 12",

15" 18", 24", and ‘
30". Optionally, %"

OD probes are availa-

ble with standard Figure 6
probe lengths, as well

as 36" and 48" lengths. A common method of
mounting the probe assembly through a pipe
wall or duct (if ambient air) is using a compres-
sion fitting (STCFO5). A Sage valve assembly
(SVAO05) is useful and highly recommended for
pressurized applications or other gases, and a
natural gas flange mounting is optionally availa-
ble.

| LESS THAN IDEAL LOCATION
Contact Factory for Assistance

‘ GOOD LOCATION

Installation Depth

1. Figure 6 shows the Paramount Model 401
insertion meter.

2. The probe should be inserted per Installa-
tion Depth Chart (Figure 8 and 10) so that
the sensors are in the center of the pipe.

Document Number 100-0376
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1/2-Inch Probe Diameter Installation

Method 1

Using the chart (Figure 8), select pipe size (col-
umn 1) and determine X. Insert probe until the
end touches the bottom of the pipe (ID), mark
the probe as it exits the top of the fitting. Lift
probe distance “X” and tighten the compression
fitting.

1.

Please Note:

The 1” pipe size needs to have the

probe “Bottomed Out” (option “BOT”).

For other pipe, such as Schedule 10,

contact Sage; however, the Y dimension

is the same for any schedule of pipe.

Method 2

August 26, 2019

Using the chart below, select pipe size (column

1) and insert probe distance Y.

X=DISTANCE

FROM —

ID OF PIPE

Figure 7

2" PROBE

Y=DIS :ANCE

FROMTOP

OF PIPE

Figure 8 - %4” Probe Diameter Installation Chart

SCHEDULE 40 PIPE’

SCHEDULE 80 PIPE?

s [ w | o [ | v [eon

™ 1
1.5"
1%
2.5"
3
4
6
g
10"
12"
14"
16"
18"
24"

CONSULT FACTORY

1.900 1.610 20" 1.56"
2375 2.067 40" 1.82"
2.875 2.469 60" 207"
3.500 3.068 90" 238"
4.500 4.026 1.40" 2.86"
6.625 6.065 2.40" 3.95"
8.625 7.981 3.40" 4.90"
10.750  10.020  4.40" 6.00"
12.750  11.938  5.50" 7.00"
14000 13.124  6.00" 7.50"
16.000  15.000  7.00" 8.60"
18.000 16.876  8.00" 9.60"
24000 22.625 10.75"  12.60"

0.0141
0.0233
0.0332
0.0513
0.0884
0.2006
0.3474
0.5476
0.7773
0.9394
1.2272
1.5533
2.7919

vesa [ o | o [ % | v [ven)

1
1255

CONSULT

1.900
2375
2.875
3.500
4.500
6.625
8.625
10.750
12.750
14.000
16.000
18.000
24.000

1.500
1.939
2323
2.900
3.826
5.761
7.625
9.750
11374
12.500
14312
16.124
21.562

§5
35"
55
.80"
1.30"
2.25"
3.25"
4.25"
5.13"
5.70"
6.60"
7.50"
10.25"

1.56"
1.82"
2.07"
2.38"
2.86"
3.95"
4,90"
6.00"
7.00"
7.50"
8.60"
9.60"
12.60"

FACTORY

0.0123
0.0205
0.0294
0.0459
0.0798
0.1810
03171
0.5185
0.7056
0.8522
1.1172
1.4180
2.5357
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3/4-Inch Probe Diameter Instal-
lation

Method 1

Using the chart (Figure 10), select the pipe size
(column 1) and determine X. Carefully insert the
probe until the end touches the bottom of the

Please Note:

For other Pipe Schedules, such as Schedule 10,
contact Sage; however, the Y dimension is the
same for any schedule of pipe.

August 26, 2019

pipe (ID), mark the probe as it exits the top of
the fitting. Lift the probe distance “X” and
tighten the compression fitting.

Method 2

Using the chart below, select pipe size (column
1) and insert probe distance Y.

<«——%"PROBE

Y=DISTANCE
FROMTOP
OF PIPE

X=DISTANCE FROM
1D OF PIPE

Figure 9

Figure 10 - 3/4” Probe Diameter Installation Chart

SCHEDULE 40 PIPE

PIPE SIZE ID Y
(inches) (inches) (inches)
15 1.900 1.610 0.63 1.10 0.0141

2 2.375 2.067 0.86 1.34 0.0233
25 2.875 2.469 1.07 1.59 0.0332
3 3.500 3.068 1.37 1.90 0.0513
4 4.500 4.026 1.85 2.40 0.0884
6
8

6.625 6.065 2.87 3.47 0.2006

8.625 7.981 3.83 4.47 0.3474
10 10.750 = 10.020 4.85 5.53 0.5476
12 12.750 = 11.938 5.81 6.53 0.7773
14 14.000 @ 13.124 6.41 7.15 0.9394
16 16.000 = 15.000 7.35 8.15 1.2272
18 18.000 = 16.876 8.28 9.15 1.55633
24 24.000 | 22.625 11.16 12.15 2.7919

PIPE SIZE
(inches)
15

SCHEDULE 80 PIPE

ID Y
(inches) (A=)

1.900 1.500 0.57 1.10 0.0123
2 2.375 1.939 0.80 1.34 0.0205
25 2.875 2.323 0.99 1.59 0.0294
3 3.500 2.900 1.28 1.90 0.0459
4 4.500 3.826 1.75 2.40 0.0798
6 6.625 5.761 2.72 3.47 0.1810
8 8.625 7.625 3.66 4.47 0.3171
10 10.750 9.750 4.72 5.53 0.5185
12 12.750  11.374 5.53 6.53 0.7056
14 14.000 = 12.500 6.09 7.15 0.8522
16 16.000 = 14.312 7.00 8.15 1.1172
18 18.000 = 16.124 7.91 9.15 1.4180
24 24,000 | 21.562 10.63 12.15 2.5357

Document Number 100-0376

Page 16



Sage Paramount™ User Manual

Recommended Probe Lengths Data Sheet

August 26, 2019

SAGE - Revised May 2018 1/2" PROBE (- 05) 1/2" PROBE (- 05) 1/2" PROBE (- 05) 3/4" PROBE (- 07X)
STCFO5 height SVAOSLP height SVAOS height SVAO7 height
Pifre:size Recommended probe | Recommended probe | Recommended probe | Recommended probe
length length length length

1 6 12 15 N/A
11/2 6 12 15 18

2 6 12 15 18
2172 6 12 15 18

3 6 12 15 18
31/2 6 15 15 18

4 6 15 15 18

6 12 15 18 18

8 12 15 18 24

10 12 18 18 24

12 12 18 24 24

14 12 18 24 24

16 12 20 24 24

18 15 20 24 24

20 15 22 24 30

24 18 24 30 30

36 24 30 36 36

Figure 11

Document Number 100-0376
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Inline Flow Meter Application

Inline mounting styles are available in sizes 1/4"
through 4" pipe. Threaded male NPT ends are
standard up to 2 1/2" with ANSI 150 Ib. flanged
ends recommended for 3" and 4" models. Con-
tact Sage Metering if optional end mounting
styles are required. Pipe sizes over 4" require
the insertion-style mass flow meter.

The inline-style flow meter assembly flow sec-
tion is typically specified to match the user’s

flow conduit and plumbed directly in the flow
line by threading, flanging, or welding. Do not

August 26, 2019

use reducers. The meter includes the sensing
element (a self-heated flow sensor and a tem-
perature/reference sensor) mounted directly in
the specified flow section for exposure to the
process gas; a sensor drive circuit; microproces-
sor meter board, and transmitter enclosure.

Allinline flow meters, 1/2" and up have built-in
flow conditioners. See Figure 2 on page 11 for
upstream straight run requirements. Note, the
1/4”, and 3/8" do not have flow conditioners
and thus require more straight run.

Figures 12 — Above image shows screens
with NPT fitting

IO

| “LH £
Figure 13 — The length of the flanged-flow body is the
same as the NPT- flow body.

Document Number 100-0376
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SECTION B:

Styles and Features
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Principle of Operation of the Thermal Mass Flow Meter

Sage thermal mass flow meters have two sen-
sors constructed of reference-grade platinum
windings (RTDs). The two RTDs are clad in a pro-
tective 316SS or Hastelloy C sheath and driven
by a proprietary sensor drive circuit. One of the
sensors is self-heated (flow sensor), and the
other sensor (temperature/reference sensor)
measures the gas temperature. The pair is re-
ferred to as the sensing element and is either
installed in a probe as an Insertion style or in-
serted into a pipe section as an inline-style flow
meter.

As gas flows by the flow sensor, the gas mole-
cules carry heat away from the surface, and the
sensor cools down as it loses energy. The sensor
drive circuit replenishes the lost energy by heat-
ing the flow sensor until it is a constant temper-
ature differential above the reference sensor.
The electrical power required to maintain a

constant temperature differential is directly
proportional to the gas mass flow rate and is
linearized to be the output signal of the meter.

This constant temperature differential must be
maintained, even if there are wide fluctuations
in gas temperature. It is the function of the Sage
hybrid-digital proprietary sensor drive circuit to
keep the differential, whether or not the gas
temperature changes, or however quickly mole-
cules cool off the flow sensor. It is also neces-
sary to properly calibrate the device with the
actual gas (or close equivalent with certain
gases), in the Sage National Institute of Stand-
ards certified (NIST) calibration facility. By ac-
complishing these two critical objectives, the
Sage meters provide an extremely repeatable
(0.2% of Full Scale) and accurate output directly
proportional to the mass flow rate of the gas
being measured.

FLOW SENSOR
(Self Heated)

TEMPERATURE SENSOR
(Reference Sensor)

Figure 14 - One of the sensors is self-heated, and the other sensor measures the gas temperature.

Document Number 100-0376
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Approvals

Hazardous Location Approvals’

All 24 VDC-powered Sage Paramount Meters
(401 Integral Insertion, 401 Inline, 402 Remote
Insertion, 402 Remote Inline) are Class |, Div 2,
Groups B, C, D, T4, and ATEX: Ex nA IIC T4 ap-
proved.

AC-powered meters are not approved.
Testing under the following safety standards:

e ANSI 12.12.01, Electrical Equipment for
Use in Class | and Il, Division 2, and
Class lll Hazardous (Classified) Locations

e (CSAC22.2 No. 213-M1987 (R1999), First
Edition, Nonincendive Electrical Equip-
ment for Use in Class I, Division 2 Haz-
ardous Locations

e UL/CSA 61010-1, Second Edition, Safety
Requirements for Electrical Equipment
for Measurement, Control, and Labora-
tory Use—Part 1: General Requirements

The following is required to comply with the ap-
provals mentioned above:

1. Repair of the product (or replacement
of components) is not possible by the
user

2. Asnoted in Figure 14, there are the fol-
lowing markings: Ex symbol, nA symbol
IIC, temperature class

3. All Paramount 24 VDC meters are
marked with “X” which means that
these Special Conditions of Use applies:
a) The completed meter must be in-
stalled with a rigid or flexible metal con-
duit to satisfy approval conditions.

b) The meter has been approved for
use with the electronics enclosure in
ambient temperature from -40°C < Ta <
65°C.

August 26, 2019

SHGENETERNG IV WTRY K40 PARAMOUNT TERIALIE

Year

Class 1. Div2. Groups B.C.D. Temperature Code T4 ATEXEx nA lIC X

MODEL #

SERIAL # mwWo=

ss1r,,
Mm—to

<
SAFETY STANDARDS: ANSI 12.12.01/CSA
22.2 No. 213/UL 61010-1/CSA 61010-1 c e

HAZARDOUS LOCATIONS P

FOR USE IN HAZARDOUS LOCATIONS-CAUTION DISCONNECT FROM POWER
K SUPPLY BEFORE OPENING. KEEP COVER TIGHT WHILE CIRCUITS ARE ALIVE. j

Figure 15

4. Sage Metering considers a linear correc-
tion suitable for temperatures exceed-
ing the temp code rating of 40°C (104°F)
thus, no customer correction is needed.

Conformance

All AC & DC Powered Sage Metering Series 400
(Sage Paramount 401), and Series 402 (Sage
Paramount- 402) are CE Compliant for the fol-
lowing CE directives:

e EN61000-6-4 for Electromagnetic com-
patibility

e EN61000-3-2 for Harmonics

e EN61000-3-3 for Flicker

e EN61000-6-2 for Electromagnetic Com-
patibility (Immunity for Industrial Envi-
ronments), which includes EN61000-4-2
for ESD

e EN61000-4-3 for Radiated Immunity

e EN61000-4-4 for EFT/B; EN61000-4-5
for Surge

e EN61000 for Conducted Immunity

e EN61000-4-8 for Magnetic Immunity

e EN61000-4-11 for Voltage Interruptions

1 CRN approval is optional on certain models. Contact Sage

Document Number 100-0376
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SECTION C:

Diagnostics
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Paramount Diagnostics
Symptom: Erratic readings a)

Possible Causes: If a large motor or generator
or variable-frequency drive (VFD) is near the en-

b
closure, it may be inducing sufficient analog )
noise into the circuitry to temporarily corrupt
the data.

c)

Suggested Corrective Action:

a) If a power-restart temporarily solves
the problem, then the noise source was
likely the problem.

b) To prevent subsequent problems, if us-
ing a remote-style meter, move the en-
closure as far away as possible from the
noise source (the motor or VFD).

c) If using an integral-style meter, mount
the meter in a different location (fur-
ther from the source) or move the noise d)
source away from the meter.

Symptom: Erratic readings on a remote meter

Possible Cause: In some cases, analog noise in-
duced into the remote cable causing erratic, or
climbing readings. e)

Suggested Corrective Action:

a) Be sure the remote cable is installed in

metal conduit and grounded on the

transmitter end only.
b) Avoid coiled cable, especially if not in

metal conduit. f)
c) Also, if extra cable exists, move the ex-

tra cable as far away as possible from

any source of analog noise, such as

large motors or VFDs.

Symptom: The meter is reading zero continu-
ously, or full scale continually, or temperature
reading is abnormally low (hundreds of degrees
below zero).

Possible Causes/Suggested Corrective Action:

August 26, 2019

A wire is likely loose. However, in rare
cases, a sensor could fail if it exceeds a
process temperature of 450°F.

Check for continuity to be sure the wir-
ing is making good contact at the termi-
nals of the junction box.

Verify that the electronics and the sen-
sor serial numbers are the same. The
sensor’s serial number appears on the
display during power-up, right after ini-
tializing. If the serial number doesn’t
agree with the junction box labels, that
affects calibration (in other words, sen-
sors and electronics are a matched pair
and mixing them up causes false read-
ings). Note—there are metal serial num-
ber tags fastened to the electronics and
the junction box.

It is easy to use the junction box on a
remote style meter to check if a sensor
has failed. To do so, you must power
down (shut off power), but you do not
need to remove the probe from the
pipe. Refer to A10 page 38.

An ohmmeter is required to check
across the sensor leads of the flow sen-
sor. Look at the drawing of the junction
box. Disconnect the red wires on the
factory side to isolate and measure the
resistance. If the reading is infinity or a
short, it means that the sensor failed.
Now check the temperature sensor. Dis-
connect the white wires on the factory
side to isolate and measure the re-
sistance. If you have infinity or a short,
it means that the sensor is burned out.
Note: Normally the sensors read ap-
proximately 110 ohms at 70°F. At higher
temperatures, they should read a
higher resistance, but both sensors
should have a similar value.

Document Number 100-0376
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g) Onintegral-style meters (Model 401),
there is no junction box. In that case,
refer to the Paramount integral termi-
nals and check the sensor wires. Re-
move the appropriate wires first (the
red pair for flow, then the white pair for
temperature). Measure their resistance.
If reading infinity or short, it means that
the sensor has failed.

Symptom: Meter railing (pegging) or reading
high

Possible Cause/Suggested Corrective Action:

a) There is insufficient straight run (i.e.,
flow profile is disturbed, causing errors)

b) A possible jet effect may exist if the up-
stream pipe is smaller than the meter
flow body or if the valve is too close up-
stream to the meter.

c) Are you following the probe insertion
guideline (pages 14-16)?

d) If the sensor is inserted in reverse (“Up-
stream” mark is facing downstream),
the meter may over-report (or under-
report) by as much as 30%.

e) If the sensor is not aligned correctly,
with the “Upstream” mark facing up-
stream, a rotation greater than £ 5 de-
grees may cause a change in reading
(greater than £ 5 degrees and less than
1 20 degrees causes the meter to over-
report; a greater rotation blocks the
sensor and causes the meter to under-
report).

f) A downstream valve may be too close
to the meter (flow may be reflecting
back).

g) Water droplets may be condensing out
of the gas stream (causing the output to
spike; but if droplets are near-continu-
ous, the output may rail).

h) The meter may be miswired, especially
in a remote-style application.

j)

k)

m)

n)

a)

b)

c)

August 26, 2019

Water droplets may be condensing on
the inside of the pipe wall, rolling down
or hitting the sensor and causing the
output to spike. If droplets are near-
continuous, the output may rail. Note—
Recommended installation 45° from
vertical.

Water droplets may condense out of
the gas stream and fill the cavity con-
taining the sensing elements (usually
due to probes mounted below horizon-
tal in saturated pipes).

The sensor may be contaminated. Re-
move the probe, wipe off, or clean with
a solvent. Reinsert.

Are you using a different gas or gas mix
than the meter was specified and cali-
brated?

If Model 402 (remote-style meter), be
sure the serial numbers of the junction
box and the remote electronics are
identical (if not, errors in calibration are
inevitable). To confirm, verify that junc-
tion box serial number tag has identical
serial numbers to the tag on the remote
enclosure.

The meter may appear to be reading
high if the user is comparing Sage flow
meter readings (SCFM) to an uncor-
rected volumetric device (ACFM). For
example, at constant volume, a de-
crease in gas temperature increases the
mass flow (SCFM). That is completely
normal.

Symptom: Reading Low

Possible Causes:

There is insufficient straight run (i.e.,
flow profile is disturbed, causing er-
rors).

A poor flow profile upstream (in-
sufficient upstream straight run)

Are you following the probe insertion

guideline (pages 14-16)?

Document Number 100-0376
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d)

e)

f)

h)

If the sensor is inserted in reverse (“Up-
stream” mark is facing downstream),
the meter may over-report (or under-
report) by as much as 20%.

If the sensor is not aligned correctly,
with the “Upstream” mark facing up-
stream, a rotation greater than + 5 de-
grees may cause a change in reading
(greater than £ 5 degrees and less than
+ 20 degrees causes the meter to over-
report; a greater rotation blocks the
sensor and causes the meter to under-
report).

The sensor may be contaminated. Re-
move the probe, wipe off, or clean with
a solvent. Reinsert.

Are you using a different gas or gas mix
than the meter was specified and cali-
brated?

If this pertains to a Model 402 (remote-
style meter), be sure the serial numbers
of the junction box and remote elec-
tronics are identical (if not, errors in cal-
ibration are inevitable). To confirm, ver-
ify that the junction box serial number
tag is identical to that of the remote en-
closure.

The meter may appear to be reading
low if the user is comparing Sage flow
meter readings (SCFM) to an

August 26, 2019

uncorrected volumetric device (ACFM).
For example, at constant volume, an in-
crease in gas temperature lowers the
mass flow (SCFM). That is completely
normal.

j)  On most models, the totalizer does not
start counting for 10 seconds after
power-up, so any flow data does not ac-
cumulate during this time.

k) Do you have sufficient power supply
(most products require a minimum 100
mA)?

[) Isthere an excessive load on the 4-20
mA? (To check if the problem is due to
4-20 mA output device, temporarily re-
move the device, and observe if the dis-
play reads as expected.)

Symptom: 4-20 mA output not tracking the flow
rate display

Possible Causes:

a) In normal operation (self-powered), the
Mode switch must be in the center po-
sition (15 V Internally Isolated)

In an externally powered mode, the Mode
switch must be in the upper position (Externally
Powered).
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RMA Form

SAGE METERING, INC. Date:

Request for: RETURN MATERIAL AUTHORIZATION number RMA#
%7 asterisks indicate the required information to validate RVMA number.

*Return Customer Information
Company Name:
Contact Name: Phone #
Email Address: Fax #

CUSTOMER’S BILL TO & RETURN ADDRESSES

*Bill to: *Ship to:

Street: Street:

City: City:

State: State:

Postal Code: Country: Postal Code: Country:
*CUSTOMER’S SHIPPING ACCOUNT NUMBER* Ship Speed

UPS# FED-X# DHL# OTHER

If you have any questions, email service@sagemetering.com, call (831) 242-2030, or fax (831) 655-
4965, and a member of our staff will respond. You may also email your purchase order for the RMA.

RETURN PRODUCT INFORMATION
Model Number

Serial Number

Requires as found data [ Requires after-cal data [

If your process flow specs have changed please supply the new flow specs:
e Gas Type:
e Full Scale:
e Pipe Size:
e Temperature:
e Pressure:

REASON FOR RETURN or SYMPTOMS:

There is a minimum evaluation service fee of $150.00 per meter, whether the customer chooses to
have the meter repaired or not. Rev. 061419
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STANDARD TERMS AND CONDITIONS: Unless otherwise acknowledged in writing, SMI’s Standard
Terms and Conditions apply and take precedence. See https://sagemetering. com /general-

terms/

A note regarding Quotations and or a pending Quotation:

Unless otherwise stated in writing, the quote is valid for a period of 30 days from the date of
the original quote. If service is declined or disposal of the unit is requested, a minimum
processing fee of $200.00 applies.

Additional charges will be added for special shipping instructions, quality assurance
requirements, documentation requirements, etc., which should be clearly stated on your
purchase order. Applicable California Sales Taxes will be added to your order.

SAGE METERING INC, reserves the right to dispose of any equipment not claimed or
acknowledged within 90 days after the quotation.

Note:
1. Avalid hard copy purchase order with authorizing signature and payment terms:
e Net 30 days upon approved credit
e Invoices not paid within 45 days of the invoice date will incur a 5% service charge per
month or portion thereof beyond the “Net 30 Day” period
e International = 100% Wire Transfer_—wire fee pavable by sender

2. Avalid credit card such as VISA, MASTER CARD or AMERICAN EXPRESS. (Please call in credit card

number).
o Credit cards subject to Sage accounting approval
o If charging to credit cards, VISA/MC and AMEX, # (NTE $2,500) without prior approval

3. All equipment must be clean and free of any contamination. The customer in some manner needs to
purge any lethal gases from the transmitter head and /or ]-Box if there was a chance that some gases
entered into those enclosures.

4. All shipments should be sent Freight Prepaid. Collect shipment may be refused, or the freight
costs may be billed back as part of the service.

5. Anestimate may be included in this letter. If possible, include or send a PO copy with the returned
equipment for the full amount to expedite the turn-around. Standard payment terms for orders
under $750.00 USD are prepaid by check or credit card. Terms for orders over $750.00 USD are
Net 30 Days (On Approved Credit). FOB SAGE METERING dock, Monterey CA USA.

BE ADVISED DEPENDING ON YOUR MODEL: If service is declined or disposal of the unit is
requested, a processing/evaluation fee plus any shipping costs will be considered. If a new
unit is purchased to replace service meter, these fees and costs may be waived.

Please note that we no longer service models that have reached the "end of life.” These
models are:
Sage SIE/SRE, SIB, SIA, SIG/SRG, SID, SIL.

Sage Metering Inc. 8 Harris Court, Building D-1, Monterey California 93940 « (831) 242-2030

There is a minimum evaluation service fee of $150.00 per meter, whether the customer chooses to
have the meter repaired or not. Rev. 061419
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APPENDIX A:

Electrical Wiring

Make all wiring connections in the terminal block compartment of the enclosure.

USB: Separate Communication Channel

3-Way Switch (S2: as referred on PCBA)

e Ext Power—Isolated 4-20mA, user provides
12-24 VDC, HART compatible

e 15V INTISO—Isolated 4-20mA, 15 VDC
power provided by the meter, HART
compatible

e 24V NON-ISO—Non-isolated 4-20mA, 24
VDC power provided by the meter, not
HART compatible

On/Off Power Switch (S1: as referred on PCBA)

Input Power
The power requirement at 24 VDC is 2.4 watts.

NOTE: Hazardous area approval is only available on 24 VDC units.
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24VDC POWERED
15VDC or 24VDC 4-20mA
15VDC OR 24VDC PULSE OUTPUT

EARTH LOCAL comm g 5 MODOI—BUS
. Q.0.0 ——" wZ SageCom
o T
O O A-———2 a
® o O ® PULSE EE BACnet
® ® OoUT + o
4-20mA +
® @ @ @ ® A-ZOon °
PULSE SWITCH SETTINGS:
® S2: 24VDC NON-ISO (DOWN)

S1: ON (UP)

METER
POWER SUPPLY

OUTPUT (+>

i 24VDC .
|L‘.~ .
BACK-END COVER REMOVED
e S gl O (\___RETURN
l/ / \_/ OR
{63 (+) S— PLC
NS \/ OUTPUT

PARAMOUNT A1 08142019
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24VDC POWERED
15VDC or 24VDC 4-20mA
mA PULSE OUTPUT

c= MODBUS
.=E_Aﬂgn @LP%CAL comm wn E or
® & D.D.D| - O R= SageCom
7®°°°:§::° S |com —— 2 MO%BUS
® oocoo % B+ e: g Sags{COm
O O A- ———2 o BACnet
ST ST -
69 mo;+ ’
Sllazzj] | =2
PULSE oY SWITCH SETTINGS:
® S2: 24VDC NON-ISO (DOWN)

S1: ON (UP)

METER
POWER SUPPLY

PULSE ( )
OUTPUT

BACK-END COVER REMOVED

N\ R RETURN
H \_//-\ /'\V OR
G \* J~7ZomA ouTPUT FLE

PARAMOUNT A2 08142019
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24VDC EXTERNALLY POWERED
12VDC - 24VDC 4-20mA
12VDC - 24VDC PULSE OUTPUT

EARTH:' @LP%CAL COMM 8 ; MODQ,»BUS
O e D.D.D| - w= SageCom
SIS g gi)M 2 ZO?,BUS
B ageCom
S O O] S |a °y & BACnet
S P © GieE . & —
® ® oUT+ © %6
® @ @ @ ® :::::‘1:0‘.’0 ﬂ [EXT PWR
S e & SWITCH SETTINGS:
S s §2: EXT PWR (UP)

S1: ON (UP)

USER POWER SUPPLY OR PLC POWER
12-24VDC
4-20mA SIGNAL

METER
POWER SUPPLY

\-i_-/ PULSE OUTPUT

PARAMOUNT A3 08142019
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24VDC EXTERNALLY POWERED
12VDC - 24VDC 4-20mA

mA PULSE OUTPUT
c=| [mopBus
. EARTH: @LP%CALCOMM %’E or
O ® @ o @ o @ A 7_ m
o022 2o TR Joom 7 [MoDBUS
g oo0oo0o0 ® B+ . ‘é Sagsrcom
O O] §A—-—= n_5 BACnet
ST S —
S = ’
d| 1222 Q. -
PULSE 7 SWITCH SETTINGS:
S s §2: EXT PWR (UP)

S$1: ON (UP)

USER POWER SUPPLY OR PLC POWER
12-24VDC
4-20mA SIGNAL

®

METER
POWER SUPPLY

RETURN

BACK-END COVER REMOVED

O

\T/ PULSE OUTPUT

i
PARAMOUNT A4 08152019
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110VAC POWERED
24VDC 4-20mA
24VDC PULSE OUTPUT

EARTH

©.2.2

O

o000
o000

=) LOCAL COMM
N=F

o O
fe} o

sevsu| | f'NS,m

QDD

000000

LLVRVD

MODBUS
or
SageCom

MODBUS
or

or
BACnet

SWITCH SETTINGS:
$2: 24VDC NON-ISO (DOWN)
S1: ON (UP)

BACK-END COVER REMOVED

4-20mA

(+\—_OUTPUT

(D
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i 24VDC .
L.‘ -

PARAMOUNT A5 08142019
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110VAC POWERED
24VDC 4-20mA
mA PULSE OUTPUT

EART] § LOCAL COMM C E MODBUS
o D.9.Q e 85 Sag;rCom
O o o o ¢ O —t
® 00000000 ® a MO?rBUS
S S 4 SageCom
O O o BACnet
® O © ® PULSE gﬁ Loie i
® ® OUT + S
.20mA +
S |222| Q==
Pldli,s.E SWITCH SETTINGS:
® S$2: 24VDC NON-ISO (DOWN)

S1: ON (UP)

BACK-END COVER REMOVED

4-20mA
(+ )—QUTPUT
L

(N
RETURN \_/ ORPLC

PARAMOUNT A6 08152019
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EXTERNALLY POWERED ISOLATED 12 - 24VDC
HART ENABLED LOOP POWERED

. <= [wopbsus
! LOCALCOMM 0= or
o i [eee T @Z] | sageCom
®ooo::;;o S 7| [vopsus
co0o0o ® Y SageCom
S O O N|a- ° s & BACnet
S © S PULSEOO At —
® ® OoUT + 0
4-20mA +
® @@@ ® 4-20on-° ﬂ
PULSE N SWITCH SETTINGS:
S " vss 2: EXT PWR (UP)

S$1: ON (UP)

USER POWER SUPPLY OR PLC POWER
12 -24VDC
4-20mA SIGNAL

®

METER
POWER SUPPLY

Ao\ eyl ] Jul Joleg
BACK-END COVER REMOVED |uauoooos
Qauanooo
ueEes
EL
AWl -
_/
il £y
NS 4-20mA OUTPUT \_/

*The handheld HART Communicator shown is only one of many HART Modems available.
Typically a Programmable Logic Controller (PLC) or Distributed Control System (DCS) will be used.
Please note that additional devices on the HART 4-20mA line can impede HART Communication. ~ *HART COMMUNICATOR

PARAMOUNT A7 08162019
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24VDC ISOLATED
HART ENABLED LOOP POWERED

c=| [mopBUS
A:‘ <@1 LOCAL COMM m — or
o : [0.0.@] -~ W= | sageCom
?®°°°§:::° Sl |com E’ MO[grBUS
S oig 814 S) [B+ 3 Sagngom
O O] A ——=2 Lo BACnet
SRS T
S il
o 222 | i -
® lEvee bav SWITCH SETTINGS:

$2: 15V INT ISO (CENTER)
S1: ON (UP)

S2

METER
POWER SUPPLY

RETURN /N
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*The handheld HART Communicator shown is only one of many HART Modems available.
Typically a Programmable Logic Controller (PLC) or Distributed Control System (DCS) will be used.
Please note that additional devices on the HART 4-20mA line can impede HART Communication. *HART COMMUNICATOR
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110VAC ISOLATED
HART ENABLED LOOP POWERED

EARTH: @;oscucomm g 5 MODorBUS
O 4 D.0.0 o= SageCom
R S o MODBUS
g ceee S :.;’;: SaggCom
or
S o O o BACnet
S O
S (@222
S S I SWITCH SETTINGS:

$2: 15V INT ISO (CENTER)
$1: ON (UP)

[t o Bt

VNNV ONoO0Os

BACK-END COVER REMOVED \\\olelol L] [ 4

aYkanooo
vuEes

(D
4-20mA OUTPUT NS

*The handheld HART Communicator shown is only one of many HART Modems available.
Typically a Programmable Logic Controller (PLC) or Distributed Control System (DCS) will be used.
Please note that additional devices on the HART 4-20maA line can impede HART Communication. *HART COMMUNICATOR
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A10: Remote Cable Wiring Connections

REMOTE CABLE WIRING CONNECTIONS:
Use to connect Paramount Flow meter main electronics with Remote Sensor electronics

PARAMOUNT FLOW METER REMOTE SENSOR PROBE

COVER REMOVED

NOTE: Serial numbers of Flow Meter
main electronics must match
Remote Sensor electronics.

SHIELD GROUND

ORANGE _@ g
BLACK S
H S RED
WHITE S
SiLiiE N WHITE
AN | A
GREEN (\,\,7' 1IN S e
BACK-END COVER REMOVED RED ®
PARAMOUNT MAIN ELECTRONICS PCBA REMOTE SENSOR PCBA

“TERMINAL BLOCK"
USER INTERFACE

100-0376/90-0030 REV-A-{071719
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APPENDIX B:

Modbus, BACnet, and Hart
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Modbus Register Map
format int8 0 Format 256
unit_id int8 1 Slave ID 256
mode2 int8 2 5 bits 257
noSaver int8 2 1 bit 257
fix_pt int8 2 2 bits 257
bRun bit 3 1 bit 257
bTotal bit 3 1 hit 257
bEEProm bit 3 1 bit 257
bReset bit 3 1 bit 257
htSAB bit 3 1 hit 257
bLeadEn bit 3 1 bit 257
bDACIo bit 3 1 hit 257
bDACHi bit 3 1 bit 257
bridge[0] float 4 Injection value - mW 514
bridge[1] float 8 k-factor 516
templ[0] float 20 Temp Coeff A 522
temp[1] float 24 Temp Coeff B 524
temp[2] float 28 Temp Coeff C 526
templ[3] float 32 Temp Coeff D 528
flow[0] float 52 coeff A 538
flow[1] float 56 coeff B 540
flow[2] float 60 coeff C 542
flow[3] float 64 coeff D 544
flow[4] float 68 coeff E 546
flow[5] float 72 coeff F 548
iir float 76 Filter 550
flow_min float 80 low flow cutoff 552
flow_max float 84 Full Scale 554
temp_max float 92 units per pulse 558
dacl min long 96 DAC min 304
dacl max long 98 DAC max 305
serial int32 100 Serial number 306
eng_units[0][0] int8 104 eng units 308
eng_units[0][1] int8 105 eng units 308
eng_units[0][2] int8 106 eng units 309
eng_units[0][3] int8 106 eng units 309
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eng_units[1][0] int8 108 eng units 310
eng_units[1][1] int8 109 eng units 310
eng_units[1][2] int8 110 eng units 311
eng_units[1][3] int8 111 temperature deg F or C 311
totalizer int32 112 totalizer value 312
sil_flow float 132 Flow Rate 578
sil_temp float 136 temperature 580
rtd mWatts float 140 mW - active element 582
rtd_res float 144 reference ohms + overheat ohms 584
ref res r float 148 reference ohms 586
baud hex 184 baud/parity 348
pulse_ms intl6 188-189 ms duration in ms 350
desl int32 192-195 tag ID 352
des2 int32 196-199 tag ID 354
zero_flow int16 200-201 zero flow mW 356
max_flow int16 202-203 Full Scale mW 357
trip_total int32 220-223 trip total 366
Cross sectional area in ft? - cus-
X _Section_Cust float 232-235 tomer 372
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B2: BACnet PICs

(I

METERING, INC

THERMAL MASS FLOW METERS

Sage Metering BACnet PICS

(3 pages)

BACnet Protocol Implementation Conformance Statement (PICS)

Date: May 6, 2019

Product Names: Sage Paramount / Sage Prime
Applications Software Version: V4.100

Firmware Revision: V4.100

BACnet Protocol Revision: 12

BACnet Standard Device Profile (Annex L):

0O BACnet Operator Workstation (B-OWS)

O BACnet Building Controller (B-BC)

O BACnet Advanced Application Controller (B-AAC)
X BACnet Application Specific Controller (B-ASC)
O BACnet Smart Sensor (B-SS)

O BACnet Smart Actuator (B-SA)

BACnet Interoperability Building Blocks Supported (Annex K):

X Data Sharing — ReadProperty-B (DS-RP-B)

X Data Sharing — ReadPropertyMultiple-B (DS-RPM-B)

X Data Sharing — WriteProperty-B (DS-WP-B)

X Data Sharing — WritePropertyMultiple-B (DS-WPM-B)

X Data Sharing — COV-B (DS-COV-B)

X Device Management — Dynamic Device Binding-B (DM-DDB-B)

X Device Management — Dynamic Object Binding-B (DM-DOB-B)

X Device Management — DeviceCommunicationControl-B (DM-DCC-B)
X Device Management — ReinitializeDevice-B (DM-RD-B)

Segmentation Capability:

O Able to transmit segmented messages  Window Size
O Able to receive segmented messages Window Size

August 26, 2019
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Standard Object Types Supported:

Property

Object Type

Device

Analog
Input

Analog Value

Object Identifier

R

R

Object Name

R

R

Object Type

R

R

System Status

VVendor Name

Vendor Identifier

Model Name

Firmware Revision

App Software Revision

Protocol Version

Protocol Revision

Services Supported

Object Types Supported

Object List

Max APDU Length

Segmentation Support

APDU Timeout

Number APDU Retries

Max Master

Max Info Frames

(..

Device Address Binding

Database Revision

Active COV Subscriptions

Present Value

Status Flags

Event State

Reliability

Out-of-Service

Units

|0 |0 |0|0 |0

Priority Array

Relinquish Default

COV Increment

S(o|(o|o|jo|o|D|IT|=

R — Readable using BACnet services
W — Readable and writable using BACnet services

August 26, 2019
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Data Link Layer Options:

O BACnet IP, (Annex J)

O BACnet IP, (Annex J), Foreign Device

0O 1SO 8802-3, Ethernet (Clause 7)

O ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8)

O ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s)
X MS/TP master (Clause 9), baud rate(s): 9600, 19200, 38400, 57600, 76800, 115200
0O MS/TP slave (Clause 9), baud rate(s):

O Point-To-Point, EIA 232 (Clause 10), baud rate(s):

O Point-To-Point, modem, (Clause 10), baud rate(s):

O LonTalk, (Clause 11), medium:

O Other:

Device Address Binding:

Is static device binding supported? (This is currently for two-way communication with MS/TP
slaves and certain other devices.) [ Yes K No

Networking Options:

O Router, Clause 6 - List all routing configurations
O Annex H, BACnet Tunneling Router over IP
O BACnet/IP Broadcast Management Device (BBMD)
Does the BBMD support registrations by Foreigh Devices? O Yes ONo

Network Security Options:

X Non-secure Device - is capable of operating without BACnet Network Security
O Secure Device - is capable of using BACnet Network Security (NS-SD BIBB)
O Multiple Application-Specific Keys:
0O Supports encryption (NS-ED BIBB)
O Key Server (NS-KS BIBB)

Character Sets Supported:
Indicating support for multiple character sets does not imply that they can all be supported sim-
ultaneously.

X ISO 10646 (UTF-8) O IBM™/Microsoft™ DBCS
0 JIS X 0208 OISO 10646 (UCS-4) OISO 10646 (UCS-2) OISO 8859-1
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B3: HART Fast Keys

Primary Variable-Read Only PV Damping [ Fast Key 1,1,2,4]
Primary Variable Damping factor. Used

to smooth out normal occurring fluctua-
tions in the flow rate.

Provides information regarding the Primary Var-
iable (Flow)

PV Measurements K Factor [ Fast Key 1,1,2,5]
Flow Rate [Fast Key 1,1,1,1] K Factor is a linear adjustment factor
The actual measurement of the flow which may be used to adjust the flow
rate in the reference unit of measure- rate for various reasons requested by
ment the user. Defaultis 1.

PV Loop Current [Fast Key 1,1,1,2]
Analog value output ranging between 4
and 20 mA representing the flow rate.
The 4 and 20 mA loop can be verified by
using the Loop Test described below in
the Diagnostic section [ Fast Key 2,3,1].

Dynamic Variables
Flow Rate [ Fast Key 1,1,3,1]
Displays the current flow rate measured
by the flow meter

Total [Fast Key 1,1,3,2]
Displays the total flow measured by the

PV % of Range [Fast Key 1,1,1,3] instrument

Provides the value of the flow rate rep-
resenting the % of the range between
the LRV (Lower Range Value) and the
URV (Upper Range Value)

RTD Power [Fast Key 1,1,3,3]
Measurement of the power in mW cor-
responding to the measured flow rate.

. Useful for diagnostic purposes
Flow Rate Units [Fast Key 1,1,1,4]

Units of measurement associated with

Temperature [Fast Key 1,1,3,4]
the flow rate.

Displays the gas temperature where the

sensor is located
Flow Rate Parameters

Low Flow Cutoff [ Fast Key 1,1,2,1]
Any measured flow rate below this
value is set to 0.

Flow Rate Units [Fast Key 1,1,3,5]
Units of measurement of the flow rate

Total Units [Fast Key 1,1,3,6]

PV URV [ Fast Key 1,1,2,2] Units of measurement of the total flow

Upper Range Value of the Primary Vari-

able. Represents the 20-mA value Loop Current Bar Graph [Fast Key 1,1,4]

Displays a graphic chart showing the
mA output of the flow rate vs. time —
Range between 4 and 20 mA

PV LRV [ Fast Key 1,1,2,3]
Lower Range Value of the Primary Vari-
able (represents the 4-mA value). Value

is 0. Percent Range Bar Graph
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Displays a graphic chart showing the
flow rate as a % of the range between
the LRV and URV

Dynamic Variables Chart

Displays a graphic chart showing flow
rate in selected units of measurement
vs. time

HART Identification

Tag [ Fast Key 1,2,1]

A Tag value entered by the user to iden-
tify the flow meter. Up to 8 digits in
length

Long Tag [Fast Key 1,2,2]
A value entered by the user

Manufacturer [Fast Key 1,2,3]

The name of the Manufacturer of the
flow meter. In this case, it is Sage Me-
tering

Model [Fast Key 1,2,4]
Manufacturer’s model number of the
flow meter.

Device Id [Fast Key 1,2,5]
Factory entered number which is
unique for each instrument

Diagnostics

Device Status [Fast Key 2,1]
Will indicate any standard diagnostics
message

Sensor Status

Flow Below Cutoff [Fast Key 2,2,1]
Diagnostics menu indicating that the
measured flow rate is less than the low
flow cutoff

Loop Diagnostics

Document Number 100-0376
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Loop Test [Fast Key 2,3,1]
Permits the user to drive the mA output
to the desired value.

D/A Trim [Fast Key 2,3,2]

Used to calibrate the 4-20 mA output
from the flow meter to match the sys-
tem loop.

Flow Test [Fast Key 2,3,3]

Permits user to enter a value for the
RTD Power with the display showing ex-
pected flow rate based on original cali-
bration. Use the full diagnostics test to
ensure that the flow meter is matching
the original calibration curve.

Device Setup

Basic Setup

K Factor [Fast Key 3,1,1]

Enter a K factor which provides a linear
adjustment of the flow rate. May be
used to correct for different pipe size,
varying gas composition, or installation
effects which change the performance
of the flow meter.

PV Damping [Fast Key 3,1,2]

Provides smoothing of normally occur-
ring flow fluctuations (value between
0.001 to 0.999); the lower the value
providing greater smoothing (time aver-

aging).

Low Flow Cutoff [Fast Key 3,1,3]

Enter a minimum value of the flow rate.
Flow rates measured below this value
shown as zero flow. Useful to disregard
any false readings which might occur
during a no-flow condition

Flow Rate Units [Fast Key 3,1,4]
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Units of measurement of the flow rate
(a text entry). Any change in units of
measurement from original calibration
must also apply a K factor

Temperature Units [Fast Key 3,1,5]
Displays the units of measurement of
the gas temperature

Total Units [Fast Key 3,1,6]

Four-digit entry. The first three digits
represent the units of measurements of
total flow, and the fourth digit is “C” or
“F” to identify units of measurement of
the temperature reading.

Analog Output

PV URV [Fast Key 3,2,1,1]

Enter the Upper Range Value for the
Primary Variable (flow rate). The URV
must be in the identified units of meas-
urement and must be within the cali-
bration range of the instrument. Con-
sult Sage Metering if assistance is re-
quired.

Totalizer

Total Units [Fast Key 3,2,2,1]
Displays the units of measurement for
the totalized value

Total [Fast Key 3,2,2,2]
Displays the totalized value in the se-
lected units of measurement

Pulse Output

Pulse Count [Fast Key 3,2,3,1]

Provides the number of units per pulse
(e.g., a Pulse Count of 100 and units set
to SCF, then one pulse is equivalent to
100 SCF)
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Pulse Duration [Fast Key 3,2,3,2]
To be finalized

HART

Poll Address [Fast Key 3,2,4,1]

Used multi-drop installations to identify
an individual instrument. Values can
range between 1 and 15. Ifusedina
multi-drop configuration the 4-20mA
output is set to 4 mA. The default set-
ting is a Poll Address = 0 with the 4-20
mA analog signal operational.

Loop Current Mode [Fast Key 3,2,4,2]
Allows the user to select whether the
loop current is enabled (active) or disa-
bled (fixed at 4mA) regardless of the
poll address setting.

Number of Request Preambles [Fast

Key 3,2,4,3]

Required HART command — indicates

the number of preambles required by
the instrument for HART communica-
tion.

Device Information

Tag [Fast Key 3,3,1]
Enter an 8-digit tag which can be used
to identify the instrument

Long Tag [Fast Key 3,3,2]

Enter up to a 32-digit tag which can be
used for any purpose desired by the
user.

Descriptor [Fast Key 3,3,3]

A 16-character entry which can be used
for additional identification of the in-
strument.

Message [Fast Key 3,3,4]
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A 32-character entry which can be used Identifies the HART specification
for identification or other purposes. used in the design of the instru-
ment

Date [Fast Key 3,3,5] - Field Device Revision Number [Fast
Enter date code is often used to enter Key 3,3,8,2]
the last date a configuration change Provides the instrument revision for
was made. HART compatibility

- Software Revision Level [Fast Key
Meter S/N [Fast Key 3,3,6] 3,3,8,3]
Factory entry of the serial number of Provides the software revision used
the instrument by the instrument

- Hardware Revision Level [Fast Key
Final Assembly Num [Fast Key 3,3,7] 3,3,8,4]
Factory entered identification which Provides the Hardware revision
may be used for future reference level of the instrument
Revisions: Factory

- Universal Revision Number [Fast Flow Factors and TC Factors
key 3,3,8,1] Displays factory entered calibration val-

ues for the instrument
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