INSTRUEHIONS I

OVAL

Coriolis flowmeter

ALT | mass T

B Type U/High-accuracy models: CAOOA, CA001, CA003, CA006, CA010, CAO015
CA025, CA040, CA050, CA080, CA100, CA150
CA15H, CA200, CA20H, CA250
B Type S/Straight tube models: CS010, CS015, CS025, CS040, CS050, CSR50
B Type B/Low price, general purpose models:
CB006, CB010, CB015, CB025, CB040, CB050
B Transmitter : PA2K

1>

Type U Type U Type U Separately mounted
Extra low flows Low flows Large size transmitter

Thank you for choosing OVAL's Coriolis flowmeter ALTImass II. Every OVAL product is fabricated,
tested, and inspected under stringent quality control before it leaves our factory.

To derive maximum benefit from the product, we recommend you to be well familiar with the
information and instructions given in this manual before you place it in service and retain this
manual at the field location for ready reference.
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The indications NOTE, CAUTION, and WARNING shown throughout this manual are to draw your
attention to specific items:

[=|NOTE: Notes are separated from the general text to bring user's attention to important
information.

ACAUTION: Caution statements call attention to user about hazards or unsafe practices
that could result in minor personal injury or property damage.

AWARNING: Warning statements call attention to user about hazards or unsafe practices
that could result in serious personal injury or death.




L-760-19-E

1. BEFORE YOU BEGIN

This device has been fully inspected at the factory before shipment. When the device is delivered,
please make sure to check the appearance of the device is free from damages from transportation.
Please read this section carefully, as this section contains the necessary precautions for handling.

For any inquiries, call the sales office from which you purchased the product, or contact
the nearest OVAL representative in our customer service network.

1.1 Confirming the Tag Information

Product code and major ratings appear on the nameplate attached on the side of transmitter. Make sure
that the product you received complies with the specifications in your order.

® Information stated on the product tag

Item Description
TN MODEL Product model
' BORE Nominal flange size
‘ DATE Date of manufacture
‘ / SERIAL NO. Serial No.
!’}/ MAX. PRESS. Max operating pressure
, |||||||||||||||||||||"” MAX. TEMP. Max operating temperature
s AT FLOW RATE Flow range
W‘! TAG NO. Instrument No. (only when specified)
e POWER Power

€ Reminder ¢

When you make inquiries, include the product name, model No., serial No. and other pertinent
information.

1.2 Transportation Guidelines

(1) To prevent unexpected problems, transport the product to the installation site using the original
manufacturer’s packing for shipment if circumstances permit.
(2) Do not apply strong impact during transportation and avoid exposure to rain or water.

1.3 Storage Guidelines

Unexpected accidents may occur if the arrived device is to be stored for a long period of time before
installation. If long-term storage is anticipated, please be aware of the following items.

(1) Store your product in the manufacturer’s original packing used for shipping if possible.
(2) Place of storage should meet the following conditions.
@ Free from rain and water.
@ Free from vibration or strong impact.
@ At room temperature with minimal temperature and humidity variation.
@ Storage/shipping conditions
Temperature : 20+15C
Relative humidity : 65+20%
Barometric pressure : 500 to 1060hPa
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1.4 Precautions for Operating Conditions

In order to maintain metering accuracy and long service life, it is essential that the operating conditions,
such as the flowrate, pressure, and temperature be held within the specified limits. These operating
conditions are stated in Sections "3. SPECIFICATIONS and PERFORMANCE", "13. PRODUCT CODE
EXPLANATION" and "14. PRODUCT CODE EXPLANATION OF THE OLD PRODUCT CODE" of this
manual. Do not fail to confirm these items before placing the meter in service.

+ If the process fluid is corrosive, meter material must be checked in advance for compatibility.

+ Cleanse the interior of flow tube thoroughly after use for measuring fluids that tend to deposit
solids. A flow tube adhered with solid deposits can affect meter accuracy.

- If you want a change in operating conditions, consult OVAL.

* Non-uniform gas-liquid multiphase flow or non-uniform solid-liquid multiphase flow may not

be measured properly. Consult OVAL for such applications.

- Blanking plug(s) included upon shipment is (are) only for protection of the screw thread
during transportation and will not guarantee explosion-proof or IP performance.
Do not install the device with this blanking plug connected regardless of explosionproof or

non-explosionproof.

1.5 Precautions for Installation Location

/\ cAuTION
To ensure accurate and consistent measurement, the Coriolis flowmeter should be
installed in a location where pipeline oscillation do not exceed 0.3G.

1.6 Precautions for power-on

Be sure to close the display lid and the terminal lid of the transmitter before turning on the power. The
explosionproof enclosure must be ensured (with the requirements stated in section 10.5 satisfied) before
use.

To ensure the stable measuring condition, allow 20 minutes of warm-up period. "WARM UP 20" will be
displayed for 20 minutes after powering-on. The number indicates remaining warm-up period (min.).

1.7 Returning Equipment

If the meter must be returned to OVAL for any reason, follow these steps to ensure the most efficient
processing.

(1) Clean the unit and flush out the tubes without fail and pack the sensor unit carefully. Fully
document the fluid. Inadequate information will delay handling of the meter. (= Fill in the forms
prepared on pages 136 and 137.)

(2) Enclose complete information about the material being returned including model and serial
number, the reason for return, return address, and full documentation of the type of fluid.

(3) Pack the equipment carefully, using the original packing if possible.

(4) Return the complete flowmeter, including the separately electronics unit with all of the circuit
boards and associated parts.

Remove the cable entries and all other parts not originally shipped with the meter.
(example: wiring connections)

/\ IMPORTANT
Be sure to completely remove the deposit of residue on the inner walls of the sensor
unit. Sensor unit cannot be disassembled for flushing the inner tubes. Malfunction
diagnosis or service repair can not be performed.

1.8 Precautions on Plug

/\ cAUTION

The explosion-proof / IP rating of this flowmeter are based on condition that proper
pressure-tight packing(s) are used at the plug(s). Blanking plug(s) included upon shipment
is (are) only for protection of the device during transportation and will not guarantee
explosion-proof or IP performance. If the device is used under an environment where
explosion-proof or IP performance are required, please be sure to use pressure-tight
packing(s). (For the selection of pressure-tight packing under explosion-proof environment,
please refer to section "10.6 Precautions on the explosion-proof specification")
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2. GENERAL AND FEATURES

2.1 General Description

The ALTImass 1l series, consisting of a high performance model Type U, a straight-tube model Type
S, and a low-cost, general purpose model Type B, are Coriolis flowmeters capable of measuring mass
flows at a high degree of accuracy. Equipped integrally or separately from the sensor unit is a highly
sophisticated transmitter (self diagnosis feature, large size display, and field reconfiguration capability
using a touch panel).

2.2 Features

1. Increased self-diagnostic capabilities: checking for cable faults, pipeline vibration, and monitoring
transmitter temperatures.
. Enhanced maintenance functions: error logging, storing factory shipping data, and parameter back-
up to the display unit.
. Transmitter parameters reconfigurable via touch panel (also through communication).
. Enhanced energy efficiency: Low power consumption (2/3 of the previous model), smaller transmitter.
. Significant improvement in zero point stability error.
. High measuring accuracy of density: +0.0005g/mL (measuring liquid with sensor CA003 to CA250)
. Fast response
. Output signals: pulse output, current output (dual output), and status output
. HART communication compatible.
10. Two alarm indicators provided.
11. The measurement of bubble mixed fluid is possible by the adjustment of Gas Multiphase Flow Alarm
(Slug Alarm) which is found in the Self-Diagnosis Function.
12. A two-wire system can be configured by combining a dedicated distributor.
(For details, refer to GS.No.GEF223)

N

O©oOoO~NO O W

3. SPECIFICATIONS AND PERFORMANCE
3.1 Sensor Unit General Specifications

3.1.1 Type U sensor unit general specifications
o Standard model (CAO00A, CA001 and CA003)

Item Description
Model CAO0A | CA001 CA003
Nominal size 1/4” 10mm, 3/8” (% 1), DN15
Wetted parts SUS316L SUS316L, SUS316L+Alloy C, AlloyC ( % 2)
Materials Housing SUS304
O-rings Fluorine rubber (std.: FKM), PTFE (option) —
PR e
Applicable fluid Liquid and gas
Density range 0 to 2.0g/mL
Temperature range Separately mounted: -200 to +200°C ( 3% 5) ( 3% 6)
Tube withstand (at 20°C ) 15MPa 10MPa
Max operating pressure 15MPa at 20°C Depends on flange rating
Sensor housing withstand (MPa) ( 3% 4) — 7.2
Flow direction Bidirectional
Explosionproof configuration JPEX (Refer to section 10.4 for details.)
Dusttight, waterproof configuration IP66 / 67

[=INOTES 1: 1/2" for ASME and JPI flanged sensors.

% 2: When wetted parts are made from Alloy C, only screw type connection is available.

#3: DIN flanges are available only to meters of the wet part material, "SUS316L" and "SUS316+Alloy C".

%*4: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test
pressure at OVAL (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM
analysis, whichever is lower (or safer).

%%5: Refer to section 10.4 for explosionproof specifications.

%6: Refer to section 10.5 for the ambient temperature.

% : For products conforming to the high pressure gas safety regulations consult OVAL.

% : Separately mounted transmitter only. (with exclusive Interconnect cable)
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e Standard model (CA006 to CA080)

Item Description
Model CAO006 CAO010 \ CA015 CA025 CA040 CAO050 CA080
: : 10mm, 3/8" - 25mm, 17, [40mm, 1-1/2",| 50mm, 2, | 80mm, 3",
Nominal size (3 1), DN15 15mm, 1/2°, DN15 DN25 DN40 DN50 DN8O

Wetted parts SUS316L, SUS316L + Alloy C, Alloy C

Materials
SuUS304

Housing

Process connection JIS 10, 20, 30, 40, 63K RF/ASME(JPI)150, 300, 600RF/DIN PN 10, 16, 25, 40RF ( * 2), IDF Ferrule, Screw

Applicable fluids Liquid and gas

Density range 0 to 2.0g/mL

Temperature range -200 to +200°C ( % 4)

Tube withstand (at 20°C) 9.4MPa

Max operating pressure Depends on flange rating

Sensor housing withstand

(MPa) ( % 3) 3.8 3.0 2.2 1.6 1.8 1.4

Flow direction Bidirectional

Explosionproof configuration JPEXx (Refer to section 10.4 for details.)

Dusttight, waterproof configuration IP66 / 67

EINOTES 3%1: 1/2" for ASME and JPI flanged sensors.

#%2: DIN flanges are available only to meters of the wet part material, "SUS316L" and "SUS316+Alloy C".

2% 3: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test
pressure at OVAL (distorted enclosures do not constitute a failure of the test), or the data obtained from the
FEM analysis, whichever is lower (or safer).

Refer to section 10.4 for explosionproof specifications. Max measurement temperature of (transmitter) integral
type is 150°C.

Refer to section 10.5 for the ambient temperature.

% For products conforming to the high pressure gas safety regulations consult OVAL.

%4

M Polishing Specifications
@ Parts and Models

Polishing Parts Polished 1 Polished 2 Polished 3 Polished 4 Polished 5 Polished 6
Flowtube [©) — [©) — (©)] [©)
Manifold — O O O (1) O (3%1) .

>'<
Fittings —_— O O O O O (%2
Models CA010 to CAO80 | CAO06 to CA080 | CAO10 to CAO80 | CAO06 to CAO50 CAO010 to CAO50

Main part material
[Model Code: @ ]

Polish specification
identification [Model code:@] 1 2 3 4 5 6

©:Electropolishing, O:Buffing (#400 equivalent)
% 1:Applied to machined forged material
% 2:Applied to integrated machined forged material (Manifold + Ferrule Fitting)
Note) May not be applicable depending on selection conditions.
- For process connection: Tapered male / female thread
« For Enlarged bore type (CA015, CA025, CA080)
« For Strength Calculation requirement

® Standard model (CA100 to CA250)

S: SUS316L

Iltem Description

Model CA100 CA150 [ CA15H CA200 [ CA20H CA250
Nominal size 100y 150mm, 6”7, DN150 200mm, 8”, DN200 SRR
Materials Wetted parts SUS316L

Housing SUS304
Process connection JIS 10, 20, 30K RF/ASME(JPI) 150, 300, 600RF/DIN PN 10, 16, 25, 40RF
Applicable fluids Liquid
Density range 0.3 to 2.0g/mL
Viscosity range Max 10000mPa-s ( % 1)
Temperature range -200 to +200°C ( ¥ 2)
Tube withstand (at 20°C ) 13.56MPa \ 10.6MPa \ 8.8MPa

Max operating pressure Depends on flange rating

Flow direction Bidirectional

Explosionproof

configuration JPEX (Refer to section 10.4 for details.)

Dusttight, waterproof

configuration IP66 / 67

=INOTES 31: If the viscosity is 10000mPa-s or more, contact OVAL.
#%2: Refer to section 10.4 for explosionproof specifications. Max measurement temperature of (transmitter) integral
type is 150°C.
Refer to section 10.5 for the ambient temperature.
% For products conforming to the high pressure gas safety regulations, consult OVAL.
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® High pressure service model (CA010 and CA015)

Item Description
Model CAO010 (High pressure service) \ CAO015 (High pressure service)
Materials Wetted parts Flow tube: Alloy C, Manifold: Alloy C equivalent (CX2MW)
Housing SUS304

Process connection

Screw Rc3/8 \ Screw Rc3/4

Applicable fluid

Liquid and gas

Density range

0.3 to 2.0g/mL

Temperature range

-200 to +200°C ( 3% 1)

Max operating pressure

36MPa at room temperature 43MPa at room temperature

Sensor housing withstands

configuration

(MPa) ( % 2) 3.0MPa 2.2MPa
Flow direction Bidirectional

Explosionproof configuration JPEX (Refer to section 10.4 for details.)
Dusttight, waterproof P66 / 67

[=INOTES *1: Refer to section 10.4 for explosionproof specifications. Max measurement temperature of (transmitter) integral

type is 150°C.

Refer to section 10.5 for the ambient temperature.

#%2: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test
pressure at OVAL (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM
analysis, whichever is lower (or safer).

*: For products conforming to the high pressure gas safety regulations consult OVAL.

® High temperature service model (CA025 to CA150)

ltem Description
CA025 CA040 CA050 CA080 CA100 CA150
Model (High temp. (High temp. (High temp. (High temp. (High temp. (High temp.
service model) | service model) | service model) | service model) | service model) | service model)
Nominal size 25mm, 1, DN25 | ‘0" 1 V2> | somm, 2, DNso | somm, 37 DNgo | 10| 10 6,
SUS316L
. Wetted parts SUS316L SUS316L + Alloy C SUS316L
Materials Alloy C
Housing SUS304
Process connection 700 and 150mm JS 10,50, 30K AF/ASVIE (1) 150, 300 600RF/DIN PN 10. 16,35, 407 -
Applicable fluids Liquid
Density range 0.3 to 2.0g/mL
Temperature range -40to +350°C (% 1)
Tube withstand (at 20°C) 9.4MPa \ 13.5MPa
Max operating pressure Depends on flange rating
Sensor housing withstand (MPa) ( 3 2) 1.6 1.8 1.4 \ -
Flow direction Bidirectional
Explosionproof configuration JPEX (Refer to section 10.4 for details.)

Dusttight, waterproof configuration

IP66 / 67

Heat Tracer Specifications (CA025 to CA080 Option)

Applicable fluids

Hot water, Saturated steam, Superheated steam

Heat retention fluid max
output pressure

0.98MPa

Joint port for heat retention fluid

¢ 10 stainless tube

Recommended joint fitting

Tube joint fitting manufactured by Swagelok Company

=INOTES 1: Make the ambient temperature of sensor unit up to 50°C.
#%2: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test

pressure at OVAL (distorted enclosures do not constitute a failure of the test), or the data obtained from the

FEM analysis, whichever is lower (or safer).

#%: For products conforming to the high pressure gas safety regulations, consult OVAL.

. Separate mount transmitter only. (with exclusive interconnect cable)

#*%: Correspondence is not to be used for cooling purposes.
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® Low temperature explosionproof service model (CA025 to CA250)

Item Description
Model CA025 | CA040 | CA050 | CA080 | CA100 | CA150 \ CA15H | CA200 \ CA20H | CA250
. . 25njm, 40mrr), 50njm, 80rr)m, 100r)"|m, 150mm, 6, 200mm, &', 250rr)m,
Nominal size 17, 1-1/2°, 2, 3, 47, DN150 DN200 107,
DN25 | DN40 | DN50 | DN80 | DN100 DN250
Materials Wetted parts | SUS316L, SUS316L + Alloy C, Alloy C SUS316L
Housing SUS304

Process connection ( 3% 1)

JIS 10, 20, 30, 40, 63K RF/
ASME (JPI) 150, 300, 600RF

DIN PN 10, 16, 25, 40RF ( % 2), IDF Ferrule

JIS 10, 20, 30K RF/ASME (JPI) 150, 300, 600RF
DIN PN 10, 16, 25, 40RF ( % 2)

Applicable fluids

Liquid and gas

Liquid

Density range

0.3 to 2.0g/mL

Temperature range

—-200 to +50°C (Separately mounted only) ( 3% 3)

Tube withstand 9.4MPa at 20°C | 13.56MPa at 20°C | 10.6MPa at 40°C | 8.8MPa at 40°C
Max operating pressure Depends on flange rating
Sensor housing withstand ( % 4) | 1.6MPa 1.8MPa \ 1.4MPa \ -

Flow direction

Bidirectional

Explosionproof configuration

JPEX (Refer to section 10.4 for details.)

Dusttight, waterproof configuration

IP66 / 67

NOTES *1: When“SUS316L"0or“SUS316L+Alloy C”is selected for the materials of wetted parts, the flange material is termed

as“SUS316” (CA025 to CA080)

%2: For the material of DIN flange, you cannot select “Alloy C”

% 3: Refer to section 10.5 for the ambient temperature.

#*4: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test
pressure at OVAL (distorted enclosures do not constitute a failure of the test) or the data obtained from the FEM
analysis, whichever is lower (or safer).

%*: For products conforming to the high pressure gas safety regulations consult OVAL.

% Separate mount transmitter only. (with exclusive interconnect cable)
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3.1.2 Type S sensor unit general specifications
® Titanium tube type (CS010 to CSR50)

Item Description
Model CS010 CS015 CS025 CS040 CS050 CSR50
Nominal flange size 10mmor 1/2" | 15mmor 1/2" | 25mmor 1" |40mmor1-1/2"| 50mm or 2" 80mm or 3"
Materials Wetted parts SB338 Grade-9 + TB480H
Housing SUS304
Process connection JIS 10, 20K / ASME (JPI) 150 / IDF ferrule (3¢1)
Acceptable fluid Liquid

Density range

0.5 to 1.0g/mL, 0.7 to 1.3g/mL, 1.0 to 1.5g/mL (3%¢2)

Measurable temperature range

—40 to +130°C for both integrally and separately mounted types (3% 3)

Heatproof temperature

150°C max (3%4)

Max operating pressure

2.45MPa or less (Varies according to process connection.)

Sensor housing withstands

2.8MPa

Flow direction

Bidirectional

Explosionproof configuration

JPEX (Refer to section 10.4 for details.)

Dusttight, waterproof configuration

IP66 / 67

[=INOTE

% 2: Density range varies with the measured fluid.
%3: To measure fluid having a temperature of 80°C or higher with integral type, the max ambient temperature of
the transmitter should be reduced. (When the temperature of fluid is 130°C, the max ambient temperature of
the transmitter should be 45°C.)

X4

3.1.3 Type B sensor unit general specifications

CIP/SIP procedures must be performed within the heatproof temperature range.

% 1: Loose flange is applied. Ferrule connections of models CS010 and CS015 comply with ISO2852.

Item Description
Model CB006 CBO010 CB015 CB025 CB040 CBO050
: ; 10mm 15mm 15mm 25mm 40mm 50mm
Nominal flange size or 1/2" or 1/2" or 1/2" or1" or1-1/2" or 2"
Materials Wetted parts SUS316L
Housing SUS304

Process connection

JIS 10, 20, 30K RF / ASME (JPI) 150, 300, 600 RF, IDF ferrule

Acceptable fluid

Liquid

Density range

0.3 to 2.0g/mL

Measurable temperature range

-40 to +130°C for both integrally and separately mounted types (3% 1, 2)

Heatproof temperature

150°C max (3%3)

Max operating pressure

Varies according to process connection

Flow direction

Bidirectional

Explosionproof configuration

JPEXx (Refer to section 10.4 for details.)

Dusttight, waterproof configuration

IP66 / 67

[=INOTE 3%1: Refer to section 10.4 for explosionproof specifications.
% 2: To measure fluid having a temperature of 80°C or higher with integral type, the max ambient temperature of

the transmitter should be reduced. (When the temperature of fluid is 130°C, the max ambient temperature of

the transmitter should be 45°C.)

2% 3: CIP/SIP procedures must be performed within the heatproof temperature range.

11
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3.1.4 Transmitter specifications
Refer to GS.No.GEJ516 for the rack-mounted type transmitter and GS.No.GEF223 for the 2-wire system configuration.

Item Description
Model PA2K
Power supply 85 to 264VAC 50/60Hz or 20 to 30VDC (Safety rated 100 to 240VAC 50/60Hz)
Power consumption AC type: Max 10W, 25VA  DC type: Max 10VA
Ambient temperature —-40 to +55°C (3%1)
o Type U max 200 meters. (max 100 meters for CAOOA, CA001) (using dedicated 9-core cable) (%2)
'I;;aensargizlfn Iee)ngth Type S Titanium tube type: max 100 meters (using dedicated 9-core cable) (3%2)
P yp Type B max 50 meters (using dedicated 9-core cable) (32)
Explosionproof configuration JPEX (Refer to section 10.4 for details.)
Dustian, waierro
Transmitter configuration Integral or separately mounted
Finish Body: Munsell 10B8/4, Covers (front and rear): 2.5PB4/10
Display LCD dilsplay provided (j 28x6f1 dots), t?acklit (white, orange)
nfrared light switches: 2, LED: 2 (green, red)
Weight 3.0kg approx.
Communication interface HART HART protocol version 7, Bell202 (3% 3)
Type U/ Flow rate 0.8sec, density 4sec, temperature 2.5sec.
Damping (default) Type S/ Flow rate 1sec, density 4sec, temperature 2.5sec

Type B/ Flow rate 1sec, density 4sec, temperature 2.5sec

Type U/ 0.6%

Low flow cutoff (default) Type S/ 1.5%
Type B/ 1.0%

or less of maximum
normal flowrate

Open drain output (equivalent to open collector output ) [ Max 30V, 50mADC, ON
resistance 0.6Q or less] or
Voltage pulse (Low level: 1.5V max, High level: 13V min. Output impedance: 2.2kQ)
Setting range: 0.1 to 10000Hz (Max output 11000Hz)

Pulse output

4 to 20mADC (max load 600Q)
Select two outputs from instant flowrate (mass or volume) temperature, and density.
For the analog output 2, the status output function can be allocated (4mA/20mA current output)
Select one of error (3% 4), flow direction, and High/Low alarm

Analog output

Contact-closure input (Form "a" contact) Close: 200Q max, Open: 100kQ min.

Status input Select one output from remote zero, total reset, 0% signal lock, or function off (default is function off).

Applicable standard EMC : IEC61000-6-2

NOTES 31: The operating temperature range of the display is -20 to +55C.

#%2: If signal transmission length exceeds max transmission lengths, consult OVAL.
The operating temperature range of the dedicated cable (PVC: model code CBP2) is -15 to +80°C.
Use dedicated cable (PTFE: model code CBT2) instead in an environment that exceeds above temperature
range.

% 3: Of the two analog output systems,only analog output 1 is available for HART communication.

#*4: The status output during zero point adjustment can also be set within the error output.

*¢: Noise suppression parts are implemented between the power line and earth ground.

Make sure that the applied voltage is below the following levels when conducting an insulation test or withstand
voltage test on the corresponding line.
Power - Ground withstand voltage test: AC 1500V (leakage current 5mA) DC 500V

M Specifications for ALTImass Transmitter to be combined with Distributor Dedicated for ALTImass Il
(SU1522)

Power supply DC power supply type only (AC power supply type cannot be selected)

Pulse type Open drain (equivalent to open collector output), Max. 500Hz %

Pulse output state when an error occurs | Upscale (1 1kHz output) cannot be selected

"C: 2-wire compatible version" can be selected (version B cannot be

Version selected)

*For details of pulse output setting, refer to GS.No.GEF223.
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3.2 General Performance

3.2.1 Type U general performance

® Flowrate
Tyoe Model Inch Guaranteed min. rate Min. setting rate Max. service rate Max. allowable rate Zero stability
vp (kg/h) (kg/h) (kg/h) (kg/h) (kg/h)
CAOOA 1747 0.024 (0.4g/min) 0.12 (2g/min) 2.4 (40g/min) 3.6 (60g/min) 0.00024
CAQO1 0.09 (1.5g/min) 0.45 (7.5g/min) 9 (150g/min) 13.5 (225g/min) 0.0009
Standard CA003 3/8” 0.72 (0.9 % 1) 3.6 72 144 (180 % 1) 0.0018
model CA006 3/8” 3.6 18 360 720 0.018
CA010 1/2” 12 60 1200 2400 0.06
CA015 1/2” 36 180 3600 7200 0.18
CA025 1”7 108 540 10800 21600 0.54
CA040 1-1/27
390 1950 39000 78000 1.95
CA050 27
Standard model CA080 37 1200 (1.2t/h) 6000 (6t/h) 120000 (120t/h) 240000 (240t/h) 6
and CA100 4
Low temperature » 3420 (3.42t/h) 17100 (17.1t/h) 342000 (342t/h) 684000 (684t/h) 171
explosionproof CA150 6
i CA15H 6”
service model 200 o 7000 (7t/h) 35000 (35t/h) 700000 (700t/h) 1400000 (1400t/h) 35
CA20H 8”
CAZ50 0 14000 (14t/h) 70000 (70t/h) 1400000 (1400t/h) 2800000 (2800t/h) 70
High pressure CA010 Rc3/8 24 120 840 1680 0.21
service model CA015 Rc3/4 78 390 2550 5100 0.636
CA025 1”7 108 540 10800 21600 1.08
CA040 1-1/27
High CAOS0 Y 390 1950 39000 78000 39
temperature »
service model | CA080 3 1200 (1.24/h) 6000 (6t/h) 120000 (120t/h) 240000 (240t/h) 12
CA100 47
CA150 6 3420 (342h) 17100 (17.1/h) 342000 (342t/h) 684000 (684t/h) 342

[=NOTES 3¢ 1: When maximum allowable range 180 kg/h is adopted, the minimum flow rate is 0.9 kg/h.

% : For gas measurement, max. permissible flow velocity varies with the type of gas. Some gas may not be properly measured. Please seek our technical assistance in advance.

® Accuracy
Slﬁa(;\ﬁa}redmgggﬁhragd High accuracy option CAO0A High pressure High tlemperature Analog output
explosionproof service model (% 4) CAO001 service model ( % 5) service model accuracy
Liquids Accuracy +01% (%1, 3) + 0.05% +0.2% +02% + 7S +01% 7S
Repeatability +0.05% (% 2, 3) + 0.025% + 0.05% +0.1% * 1/2ZS +0.05% £ 1/2Z8 Accuracy + 0.1%
Gases Accuracy +0.5% £ ZS — +0.5% £ ZS +05% + 7S — of full scale
Repeatability +0.25% £ 1/2 — +025% £ 1/2 +0.25% + 1/2ZS —

=INOTES s 1: + 7Sis applied for flow rates below 5% (2.5% in case of CA003) of the max. service rate. (within guaranteed flow range)
% 2.+ 1/2 ZS is applied for flow rates below 5% ((2.5% in case ofC A003, 10% in case of CAOOA and CAQ01) of the max. service rate. (within guaranteed flow range)
3% 3: Accuracy of liquid measurement is & 0.1% + ZS, and repeatability of liquid measurement is  0.05% =+ 1/2ZS in case of CA20H and CA250.
% 4: High accuracy option is available for limited size and conditions. Please consult OVAL for this requirement.
% 5: If the flowrate exceeds the maximum normal flowrate, it will be “+0.3% +ZS of the expressed amount.”
% . Accuracy is based on factory calibration accuracy (mass flowrate and density accuracy).
% If you request volume flow measurement for the purpose of taxing or transactions, contact OVAL.
% : Please consult OVAL for cryogenic fluid measurement such as LNG
% ZS = Zero stability error

Zero stability error =

Zero stability

® Density (Liquids)

Flowrate at the moment

X 100% (Zero stability and flowrate during the test should read in the same measurement unit.)

=INOTES

Density (Liquids) Density (Liquids)
Type Model | Inch Metering Accuracy Analog output Type Model | Inch Metering Accuracy Analog output
range (Option) accuracy range (Option) accuracy
CA0OA High pressure | CAO10| Rc3/8
1/4” + 0.003g/mL +
CAO001 & service model | CAO15| Rc3/4 0.3 to 2g/mlL. + 0.004g/mL
Sta”dalfd CA003| 3/8 CcA025] 17
model [caoos| a8’ cAO40| 1-1/2° Accuracy £ 0.1%
” High ”
CA010| 1/2 CA050 2 of full scale
" temperature - 0.3 to 2g/mL +0.003g/mL
CAO1S) 1/2 service model CA080 3
CA025| 1”7 CA100| 4~
CA040| 1-1/2” +0.19 7
0310 2g/mL Accuracy + 0.1% CA150 6
CA050 27 of full scale
Standard model [ca0g0] 37 + 0.0005g/mL
and p
Low temperature CA100 4
explosionproof | CA150 6”
service model |CA15H| 67
CA200| 8”7
CA20H| 8~
CA250| 107

% : The accuracy is based on the calibration accuracy at factory. When measuring a cryogenic fluid such as LNG, please contact us.
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3.2.2 Type S general performance

® Titanium tube type

Item Description
Model CSo010 CS015 CS025 CS040 CS050/CSR50
Guaranteed min. rate (kg/h) 36 120 360 900 1800
Min. setting rate (kg/h) 72 240 720 1800 3600
Max service rate (kg/h) 1220 4080 12200 30600 6120
Flow | Max allowable rate (kg/h) 1830 6120 18300 45900 91800
Accuracy +0.15% = zero stability error of RD
Repeatability +0.075% =+ 1/2 zero stability error of RD
Zero stability (kg/h) 0.12 0.41 1.22 3.06 \ 6.12
Density | Metering range 0.5 to 1.0g/mL, 0.7 to 1.3g/mL, 1.0 to 1.5g/mL (1)
(Liquid) | Accuracy (option) +0.002g/mL
Analog output accuracy +0.1% of FS added to each accuracy

NOTES 1. Density range varies depending on the fluid to be used.
%: The general performance is based on factory calibration accuracy.
¥: If the temperature of liquid is 40°C or higher for density measurement, heat retention measures must be taken.

Zero stability

Zero stability error = x 100% #%: Zero stability and flowrate during the test should read

Flow rate at the moment in the same measurement unit.

3.2.3 Type B general performance

Item Description
Model CB006 CB010 CB015 CB025 CB040 CB050
Guaranteed min. rate (kg/h) 24 76.8 192 576 1920
Min. setting rate (kg/h) 60 192 480 1440 4800
Max service rate (kg/h) 600 1920 4800 14400 48000
'r:allf[’g” Max allowable rate (kg/h) 1200 3840 9600 28800 96000
Accuracy +0.2% of RD (3% 1)
Repeatability +0.1% of RD (3% 2)
Zero stability (kg/h) 0.09 0.288 072 | 216 | 7.2
Density | Metering range 0.3 to 2g/mL
(Liquid) | Accuracy (Option) +0.003g/mL
Analog output accuracy +0.1% of FS added to each accuracy

NOTES 1 ! +Zero stability error is applied for flow rates below 7.5% of the max. service rate. (within guaranteed flow range)
$¢2 1 £1/2 Zero stability error is applied for flow rates below 7.5% of the max. service rate. (within guaranteed flow range)
% ! The general performance is based on factory calibration accuracy.

Zero stability

Zero stability error = x 100%  *: Zero stability and flowrate during the test should read

in the same measurement unit.

Flow rate at the moment
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3.3 Display

@ Regular display

Corfolls Mass Flowmeter
AT mass i

Mass Flow kg/mm

0. 00000

Vol Flow L/min

O 00000

Mass Flow kg/min

0.00000
O 00000

Gorlolis lass Flowmeler

ALTmeass i

LED (GREEN)

Display modes

— ¢ Mass instant flowrate

— ¢ Volume instant flowrate

— @ Density

—— e Temperature

— e Pulse count (mass or volume)

LED (GREEN)

e Total (mass or volume)

— @ Analog 1 (% instant)

— @ Analog 2 (% instant)

— e Status information

— e Mode select (parameter setup)

ENT Switch

SEL Switch

Display mode can be switched by touching the ENT and SEL

switches (infrared optical switch) through the front glass.

LED (RED)

¢ | CD backlight comes in two colors: white and orange. The color
changes according to the status of flowmeter.

e Backlight turns off automatically if the infrared optical switch
does not respond for a certain period of time.

[=INOTE: If the infrared sensors do not respond sufficiently, use
LinkTop to adjust the sensitivity.
In case you do not have LinkTop, use a reflecting subject,
such as a sheet of paper, to operate the switches.

Fig. 3.1
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4. PRESSURE LOSSES
4.1 Type U pressure losses
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4.2 Type S pressure losses

CS010 (Titanium tube type) CSO015 (Titanium tube type)
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Fig.4.2
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4.3 Type B pressure losses

(&} &)
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o 100 1000 10000 100000 1000000
Flowrate (kg/h) ——~=

Fig.4.3

O How to determine pressure loss (3%1)

(1) Seeing the graph of the type of flowmeter to (2) For high-viscosity liquids not shown in the graphs, calculate

be used, find the pressure loss coefficient C the pressure loss by the following equation:
from the flowrate (g/min. or kg/h) and viscosity pe 1
(mPa-s). Dividing this value C by specific gravity APz = Cx Txd_

d (1 for water) gives the pressure loss, or where AP2: Pressure loss of high-viscosity liquid (MPa)

pi: Maximum viscosity shown in the graph (mPa-s)
AP = i (MPa) yz: Viscosity of high-viscosity liquid (mPa-s)
d d: Specific gravity of high-viscosity liquid (1 for water)
C: Pressure loss coefficient found from the maximum
viscosity curve at a given flowrate
(9/min. or kg/h)

2% 1: Pressure loss is calculated with Newtonian fluid.
For Non-Newtonian fluid, please consult OVAL.
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5. PART NAMES AND OUTLINE DIMENSIONS
5.1 Type U

5.1.1 CAOOA, CA001 and CA003

Dimensions in millimeters

52

Ground screw

Terminal box

Flow direc:tion<:I
30 R1/4 Process connection 37
‘(—)

Flow direction arrow
[o2)
© — —
HEgH a H
o N — = —
—~—fo @ ¢ . f
1 Cable entry
Main body I: ‘ G3/4
0| 0
5
179 N
4- ¢ 9 Fitting hole ! 230 ! 237

(Fits M8 bolt.)
Fig. 5.1 Outline Dimensions of Sensor Unit (CAOOA and CA001)  Approx. weight: 9 kg

Flange Ferrule Screw
Cable entry G3/4 L L L
107 98
+ - = i ]
3 ‘
- T
( . . : . _| of__ .
28\ ' FIowI::> [ — }> ii
»/® direction | ¥
=] ! =]
A =) w
GND screw
Nom. size L
Flange S Flange S App.
8 2 ¢D Weight
Hlhlt]| A|W
Model ASME Ferrule §§ JIS ASME/JPI DIN Ferrule §§ (Ferrule) kg
JIS |7 g | DIN 2 5 [10K[30K | ool 150 [ 300 | 600 | P10 [PN25 oc (ISTOK)
0O | 20K 40K PN16 | PN40 218}
CA003 | 10 | 1/2" |DIN15| 10A |[Rc3/8|275|293|313|301|310(322|281 |281| 265 332 |230| 67 | 89 |192| 34 5

#%¢: The table above applies to material codes S and M. In case of code H, consult OVAL.

%: As long as flange O.D. and bolt holes remain the same while flange rating may differ, the flange thickness with the higher rating is
chosen in the above.

#%¢: DIN flanges are available only to meters of the material codes S and M.

%: ASME (JPI) Flange size of model CA003 is 1/2".

Fig. 5.2 Outline Dimensions of Sensor Unit (CA003)
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5.1.2 CA006 to CA080 (integrally mounted models)

| Cable entr
(@] ~—
(o] ~—
s
o Flange Ferrule Screw
connection connection connection
= \ w‘lﬁ §i 1
![/ Flow direction | T —
| =
L J =
N w
A GND screw L L L
Dimensions in millimeters
Nominal size L
Approx.
Flange S Flange S
9 2 9 2 oD | Weight
Model o JIS ASME/JPI DIN ol H |[hl|A]|W
s ASME DIN Ferrule %8 30K 10 | PNz5 Ferrule %8 (Ferrule) kg
55 58 JIS10K
JP 38 [ 10K | 20K | i [63K [ 150 | 300 | 600 | b | i 38 ( )
CA006 | 10 |1/2” | DN15| 10A | Rc3/8 242 260 | 280 | 267 | 276 | 289 | 247 | 247 232 296 | 384|180 | 53 | 148 6
CA010| 15 [ 1/2” | DN15| 15A | Rc3/8 256 276 | 294 | 282 | 291 | 303 | 261 | 261 256 312 [ 422|218 | 53 |163| 34 7
CA015| 15 [1/2” | DN15 | 15A | Rc3/4 299 319|343 | 325|334 | 347 | 305 | 305 289 382 | 472|268 | 65 |205 8
CA025| 25 | 17 | DN25 | 25,1S - 380 400 | 422 | 411 | 424 | 437 | 380 | 380 370 — | 540|329 | 83 | 262 505 12
CA040 | 40 [1-1/2” | DN4O | 38,1.5S - 513 541 | 585 | 547 | 560 | 575 | 513 | 513 - '
493 670 | 452 | 121 | 385 22
CA050| 50 | 2”7 | DN50 | 51,2S - 513 | 523 | 561 | 595 | 550 | 563 | 582 | 513 | 519 - 64
CA080| 80 | 3” | DN80 | 76.1,3S - 657 | 675 | 725 | 771 | 698 | 717 | 737 | 659 | 675 659 — | 840|602 | 174|510 91 56
CA080 | 100 | 4”7 |DN100| — - 887 1899 [ 911 | — | 913|931 |977 | 863 | 889 - — | 840|602 174|510 -— 63

NOTES #%: The table above applies to material codes S and M. In case of code H, consult OVAL.
%: As long as flange O.D. and bolt holes remain the same while flange rating may differ, the flange thickness with the higher
rating is chosen in the above.
#: DIN flanges are available only to meters of the material codes S and M.

Fig. 5.3 Outline Dimensions of Sensor Unit (CA006 to CA080) Integrally Mounted Models
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5.1.3 CA006 to CA080 (separately mounted models)

Flange Ferrule Screw
connection connection connection
Terminal box
$107 L L L
98
(o o)
fa |
_/-.
Cable entry
N G3/4 1 M
- |:> - \‘JI—L T §I
Flow direction == —
Q) | °©
@) -
GND screw
W
-
Dimensions in millimeters
Nominal size L
Approx.
Flange < Flange <
2 2 d 2 #D | Weight
Model o JIS ASME/JPI DIN ol H|h|A|W
Jis ASME DIN Ferrule %g 30K oN10 | Phs Ferrule %g (Ferrule) kg
55 55 JIS10K
JPI 58 | 10K | 20K | 4y 63K | 150 | 300 | 600 | pyiee | pyao 58 ( )
CA006 | 10 | 1/2” | DN15 10A Rc3/8 242 260 | 280 | 267 | 276 | 289 | 247 | 247 232 296 | 324|180 | 53 | 148 4
CA010| 15 | 1/2” | DN15 15A Rc3/8 256 276 | 294 | 282 | 291 | 303 | 261 | 261 256 312 |362|210| 53 | 163 | 34 5
CA015| 15 | 1/2” | DN15 | 15A | Rc3/4 299 319 [ 343 | 325 334 | 347 | 305 | 305 | 289 | 382 [412|268| 65 |205 6
CA025| 25 | 17 | DN25 |25A,1S| — 380 400 | 422 | 411 | 424 | 437 | 380 | 380 | 370 — | 480|329 | 83 |262 05 10
CA040 | 40 |1-1/2” | DN40 |38A,1.5S| — 513 541 | 585 | 547 | 560 | 575 | 513 | 513 — '
493 610|452 | 121|385 20
CA050| 50 | 27 DN50 |51A, 2S - 513 | 523 | 561 | 595 | 550 | 563 | 582 | 513 | 519 — 64
CA080| 80 | 3” DN80 | 76.1A,3S| — 657 | 675 | 725 | 771 | 698 | 717 | 737 | 659 | 675 659 — |780(602|174 (510 91 54
CA080|100| 4” |DN100 - - 8871899 | 911 | — [913 931|977 | 863 | 889 — — | 780|602 |174 | 510 — 60

NOTES #: The table above applies to material codes S and M. In case of code H, consult OVAL.
%: As long as flange O.D. and bolt holes remain the same while flange rating may differ, the flange thickness with the higher
rating is chosen in the above.
#: DIN flanges are available only to meters of the material codes S and M.

Fig. 5.4 Outline Dimensions of Sensor Unit (CA006 to CA080) Separately Mounted Models
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5.1.4 CA100 to CA250 (integrally mounted models)

901 GND screw GND screw
180 Cable entry (CA100,CA150) (CA15H to CA250)
| G3/4
o =2 GND screw
© = (CA15H to CA250)
©
- [— => D L
o Flow direction
YT
Boss
Rci1/4
d \E
\
A W 15
L
Dimensions in millimeters
Nominal size L Approx.
Fl Fl .
Model e ange Hlht|h2| A | w| Weight
JIS ASME DIN JIS ASME/JPI DIN kg
JPI 10K | 20K | 30K | 150 | 300 | 600 |PN10|PN16]PN25[PN40 (JIS10K)
CA100 | 100 4”7 DN100 | 992 | 1006 |1016|1018|1036 | 1082 968 994 230
1363|1015| 660 | 300 | 810
CA150 | 150 6” DN150 |1300|1320|1330|1318|1338| 1388 1250 1290 245
CA15H | 150 6” DN150 |1015|1055|1099|1087 | 1107 | 1157 1019 1059 310
1564(1190| 851 | 320 | 810
CA200 | 200 8” DN200 340
1330|1368 1418|1418 | 1438|1494 1338 1374 {1390
CA20H | 200 8” DN200 610
1790(1390| 960 | 420 |1110
CA250 | 250 10”7 DN250 1699|1743 1805|1773 |1805 | 1887 1705‘1709 1745 (1779 650

Fig. 5.5 Outline Dimensions of Sensor Unit (CA100 to CA250) Integrally Mounted Models
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5.1.5 CA100 to CA250 (separately mounted models)

Terminal box

GND screw
(CA100, CA150)

GND screw

L

(CA15H to CA250)

A

GND screw
(CA15H to CA250)

—=> A

Flow direction

Flange ~

h2
h1

\Boss

A

Rcl/4
| Y
A W 15
[———»
Dimensions in millimeters
Nominal size L Approx.
Flange Flange Weight
Model s | ASME] Jis ASME/JPI DIN Hophtph2 AW g
JPI 10K | 20K | 30K | 150 | 300 | 600 |PN10[PN16]PN25[PN40 (JIS10K)
CA100 | 100 | 4” | DN100 | 992 [1006]1016]1018]1036]1082] o968 994 231
1309|1015| 660 | 300 | 810
CA150 | 150 | 6” | DN150 |1300|1320]1330[1318]1338[ 1388 1250 1290 246
CA15H | 150 | 6” | DN150 |1015|1055|1099 [ 1087|1107 [1157| 1019 1059 310
1510|1190| 851 | 320 | 810
CA200 | 200 | 8” | DN200 340
1330|1368 | 1418|1418 |1438|1494| 1338 |1374|1390
CA20H | 200 | 8" | DN200 610
1736/1390| 960 | 420 [1110
CA250 | 250 | 10” | DN250 |1699]1743[1805] 1773|1805 | 1887[1705] 17091745 | 1779 650

Fig. 5.6 Outline Dimensions of Sensor Unit (CA100 to CA250) Separately Mounted Models
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5.1.6 High temperature service models CA025 to CA150 (separately mounted models)
@ CA025 to CA080

$107

©

Terminal box

\_Cable entry

98

Al

Cable entry G3/4

Heat retention fluid inlet

#10 stainless steel pipeﬁl

Lh

\E

Heat retention fluid outlet
/¢1O stainless steel pipe

G3/4 i:
‘ I =
] - € ==
> Flow direction ;|j - T I Flow direction ‘
T \f For holding heat tracer ‘
‘ i M6 bolt i ~
| = | :
AN T Nk ™
A GND screw w Ah Wh
Sensor unit Sensor Unit with Heat Tracer
Dimensions in millimeters
L
Ferrule Approx. with Heat Tracer
Model Nommal JIS ASME. JPI DIN Ml A lw Weight
Size N | kg Approx.
10K | 20K | 30K | 40K | 63K | 150 | 300 | 600 | 41 | 55 49 WIS10K) | Lh | h2 | Ah | A1 | Wh | Weight
\ . kg
CA025 25
bigem) | (17) 380|380 | 400|400 | 422 | 411|424 |437| 380 | 380 (638|329 | 83 [262| 10.9 |254|340|106| 56 [268| 16.9
mgﬁs 1 ) | 513| 513| 541|541 585 | 547 | 560 | 575 513 | 513 203 31.8
CAO56 %0 768|452 | 121|385 376 | 464 | 144 | 70 | 390
i ., 513 523|561 | 561|595 | 550 | 563 | 582 | 513 | 519 20.7 32.2
Hghtemp) | (27)
CA080 80
bighemn) | (3”) 657 |675|725|725|771(699 | 717|737 | 659 | 675 |960 (602 | 174 |510| 54.1 |501|612|198|110|545| 75.1
® CA100 to CA150 Dimensions in millimeters
Flange Approx.
L Model | Nominal . L Weight kg
5107 o8 size Flange rating (JIS 10K)
‘4—»‘ Terminal box ™~ JIS 10K 992
R Cable entry G3/4 % 100 JIS 20K 1006
w GND screw | JIS 30K 1016
H _ o o _ ASME. JPI150| 1018
=1 L ] j CA100 4”7 ASME. JPI300| 1036 231
Flow direction ] | i ASME. JPI600 | 1082
Flange PN 10. 16 968
3 ~ DN100 PN 25, 40 994
© 3 JIS 10K 1300
g o 150 JIS 20K 1320
- JIS 30K 1330
s — Y
"™ Boss CA150 . ASME. JPI150| 1318 046
Rc1/4 6 ASME. JPI300| 1338
ASME. JPI600| 1388
PN 10. 16 1250
‘ ‘ DN150 PN 25, 40 1290
300 810 15

Fig. 5.7 Outline Dimensions of High Temperature Model Sensor Unit (CA025 to CA150)

25



L-760-19-E

5.1.7 Low temperature explosionproof models CA025 to CA250 (separately mounted models)

@® CA025 to CA080 Flange Ferrule
connection connection
L L
Terminal box 98
“_Cable entry T
G3/4 %
_ | I B
[ ¢ —=>17 = = py | I ,QI
« T == Ty = 3!
- Flow direction ||
T Flange
‘ E
| °
AN
A GND screw
Dimensions in millimeters
Nominal size L
Flange Flange AF’PV°X-
¢D | Weight
Model Ferrule JIS ASME/JPI DIN H|iht|A|W
Js ASME DIN | 1SO, IDF 30K oN10|PN2E Ferrule (Ferrule) kg
) (JIS10K)
JPI 10K | 20K 20K 63K | 150 | 300 | 600 PN16 |PN40
CA025 | 25 17 DN25 | 25A, 1S 380 400 | 422 | 411 | 424 | 437 | 380 | 380 | 370 |660|329| 83 |262 505 11
CA040 | 40 [1-1/2” | DN40 |38A, 1.5S 513 541 | 585 | 547 | 560 | 575 | 513 | 513 ' 20
493 |790|452|121|385
CA050 | 50 27 DN50 | 51A,2S | 513 | 523 | 561 | 595 | 550 | 563 | 582 | 513 | 519 64 21
CA080 | 80 37 DN80 (76.1A,3S| 657 | 675 | 725 | 771 | 699 | 717 | 737 | 659 | 675 | 659 |960|602|174|510| 91 54
® CA100 to CA250
GND screw
(CA100,CA150)
GND screw L
107 (CA15H to CA250) 98 GND screw
‘f—‘ Terminal box T* (CA15H to CA250)
~._Cable entry G3/4 \ '%:f /
_ o _
_f B =
Flow direction |
Flange
T
g
A w 15
Dimensions in millimeters
Nominal size L Approx.
Flange Flange Weight
Model IS ASME DIN JIS ASME/JPI DIN H h1 | h2 A w kg
JPI 10K | 20K | 30K | 150 | 300 | 600 |PN10|PN16|PN25|PN40 (JIST0K)
CA100 | 100 47 DN100 | 992 | 1006 | 1016|1018 | 1036 | 1082 968 994 231
1387|1015| 660 | 300 | 810
CA150 | 150 6” DN150 | 1300|1320 (1330|1318 1338|1388 1250 1290 246
CA15H | 150 6” DN150 | 1015|1055 (1099|1087 | 1107 | 1157 1019 1059 310
1588|1190| 851 | 320 | 810
CA200 | 200 8” DN200 340
1330|1368 (1418|1418 | 1438 | 1494 1338 1374|1390
CA20H | 200 8” DN200 610
1814|1390 960 | 420 |1110
CA250 | 250 10”7 DN250 | 1699|1743 1805|1773 | 1805 | 1887 1705‘1709 1745|1779 650

Fig. 5.8 Outline Dimensions of Low Temperature Explosionproof Model Sensor Unit (CA025 to CA250)
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5.2 Type S

5.2.1 Titanium tube type (integrally and separately mounted models)

@ Integrally mounted models

60

115

Cable entry < o
G3/4 WNer

—> : |+ )E]]L o}
A
Flow direction
E
L\ GND screw L
oG I
Flange connection Ferrule connection
Dimensions in millimeters
Nominal size L Approx.
Flange Flange ¢D Weight
Model H C F G E
g | ASME I;grflljeF Jis ASME/JPI | Ferrule oF 1@ (Ferrule) kg
JPI ’ 10K | 20K 150 (JIS10K)
CS010 10 1/2” 10A 426 | 452 458 426 6.3 11.4 69 9
350 | 300 34
CS015 15 1/2” 15A 464 | 490 496 464 9.3 | 16.8 | 80 10
CS025 25 17 38, 1.5S 529 | 555 570 529 383 | 313 | 154 | 26.6 88 50.5 17
CS040 40 1-1/2” 51,28 716 | 733 749 716 399 | 319 | 22.3 | 404 | 112 64 27
CS050 50 27 63.5,2.55 | 882 | 906 919 882 52.6 77.5 37
434 | 332 | 30.5 153
CSR50 80 3”7 88.9,3.5S | 1032 | 1046 1073 1032 77.8 106 39
NOTES 3 Loose flange is applied.
%% Ferrule connections of models CS010 and CS015 comply with 1ISO2852.
2% Nominal size S: Inch Sanitary version
@ Separately mounted models
»107
Terminal box ‘
Cable entry
G3/4 AN
o
T
9 L 5
£ —> i - 3
Qme Flow direction : ‘
oF i<E—‘jFJ\ GND screw
?G L L ‘

Flange connection

Ferrule connection

Dimensions in millimeters

Nominal size L Approx.
Flange Flange oD Weight
Model H C F G| E
oce s | ASME Igg”ﬁ; Jis ASME/JPI | Ferrule oF | @ (Ferrule) kg
JPI ' 10K | 20K 150 (JIST0K)
Cs010 | 10 1/2” 10A 426 | 452 458 426 6.3 | 11.4 | 69 7
246 | 197 34
CS015 | 15 1/2” 15A 464 | 490 496 464 9.3 | 16.8 | 80 8
CS025 | 25 17 38,155 | 529 | 555 570 529 | 280 | 210 | 15.4 | 26.6 | 88 50.5 15
CS040 | 40 | 1-1/2” 51,2S 716 | 733 749 716 | 296 | 216 | 22.3 | 40.4 | 112 64 25
CS050 | 50 27 63.5,2.58 | 882 | 906 919 882 52.6 775 35
332 | 229 | 30.5 153
CSR50 | 80 37 88.9,3.55 | 1032 | 1046 | 1073 1032 77.8 106 37
Fig. 5.9 Outline Dimensions of Titanium Tube Type
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5.3 Type B
5.3.1 Integrally mounted models

224
7 180

=
"
e,

9115

O

hi

—=> —

Flow direction

(h1)

(H)

Cable entry

G3/4

.

Flange

% Dotted lines represent sensor units CB040 and 050.

Ferrule
connection

Dimensions in millimeters

Nominal size L Approx.
Flange Flange i
Model 9 Ferrule el H hi A D Weight
Jis | ASME 1SO. IDF Jis ASME/JPI Ferrule (Ferrule) kg
JPI : 10K | 20K | 30K | 150 | 300 | 600 (JIST0K)
CB006 | 10 1/27 10A 343 | 343 | 361 | 369 | 378 | 391 333 314 o 50 6
CB010 | 15 1/27 15A 380 | 380 | 400 | 406 | 415 | 428 380 310 34 7
CB015 | 15 1/27 15A 486 | 486 | 506 | 512 | 521 | 534 476 401 | 168 o1 11
CB025 | 25 17 25,1S 569 | 569 | 589 | 601 | 613 | 626 559 396 | 175 505 13
CB040 | 40 | 1-1/2” 38, 1.5S 626 | 626 | 654 | 660 | 673 | 689 ’
606 548 | 323 | 125 32
CB050 | 50 27 51,28 626 | 636 | 674 | 663 | 676 | 695 64

Process connection: A in mm; S (sanitary) in inches.

[=INOTES : Aslong as flange O.D. and bolt holes remain the same while flange rating may differ, the flange thickness with the higher
rating is chosen in the above.

Fig. 5.10 Outline Dimensions of Integrally Mounted Model

5.3.2 Separately mounted models

hi

(H)
(h1)

Cable entry
G3/4

=

Flow direction

! “\_GND screw

98

Terminal box

Flange

P

%: Dotted lines represent sensor units CB040 and 050.

Ferrule
connection

Dimensions in millimeters

Nominal size L Approx.
Flange Flange i
Model 9 Ferrule 9 wlm | oa ®D Weight
JIs ASME 1SO. IDF JIS ASME/JPI Ferrule (Ferrule) kg
JPI ’ 10K | 20K | 30K | 150 | 300 | 600 (JIS10K)
CBO006 10 1/27 10A 343 343 361 369 378 391 333 257 04 59 5
CBO010 15 1/27 15A 380 380 400 406 415 428 380 254 34
CBO015 15 1/27 15A 486 486 506 512 521 534 476 345 168 91 9
CB025 25 17 25,1S 569 569 | 589 601 613 | 626 559 340 175 50.5 12
CB040 40 1-1/27 38, 1.58 626 626 654 660 673 689 ' 30
606 491 323 125
CBO050 50 27 51, 2S 626 636 674 663 676 695 64 31

Process connection: A in mm; S (sanitary) in inches.

Fig. 5.11 Outline Dimensions of Separately Mounted Model
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5.3.2 Separately mounted models

h1

(H)
(h1)

2]

Cable entry

G3/4

=

Flow direction

98

Terminal box

L

%: Dotted lines represent sensor units CB040 and 050.

Flange

s
jﬂ

Ferrule

connection

Dimensions in millimeters

Nominal size L Approx.
Flange Flange i

Model 9 Ferrule 9 boln | oA | ®D | weight
Js | ASME 1SO. IDE JIS ASME/JPI Ferrule (Ferrule) kg

JPI ’ 10K | 20K | 30K | 150 | 300 | 600 (JIS10K)
CB006 | 10 1/2” 10A 343 | 343 | 361 | 369 | 378 | 391 333 257 94 5 5

CB0O10 | 15 1/2” 15A 380 | 380 | 400 | 406 | 415 | 428 380 254 34
CB015 | 15 1/2” 15A 486 | 486 | 506 | 512 | 521 | 534 476 345 | 168 o 9
CB025 | 25 17 25,18 569 | 569 | 589 | 601 | 613 | 626 559 340 | 175 05 12
CB040 | 40 | 1-1/2” 38,155 | 626 | 626 | 654 | 660 | 673 | 689 ’ 30
606 491 | 323 | 125

CB050 | 50 27 51,28 626 | 636 | 674 | 663 | 676 | 695 64 31

Process connection: A in mm; S (sanitary) in inches.

Fig. 5.12 Outline Dimensions of Separately Mounted Model
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5.4 Separately mounted Transmitter

e Stanchion mounting

Dimensions in millimeters

221 224
46 134.5 100
L — 61.5 O/_T
30
7 A
&7 N
——
8 P/ EE————————— ‘
5 2 3 e
of2l 2| 77z
@ S o &ng
: | I~
J\.

=) -

Cable entry G3/4 |

% : While stanchion mounting bracket and U bolts are furnished as standard accessories, the stanchion itself must be provided by the customer.

Fig. 5.13 Outline Dimensions of Transmitter

6. INSTALLATION

6.1 Installation Guidelines

(1) Select a location easy to access for inspection and maintenance.

(2) Avoid a location subject to excessive temperature variation and vibration.

(3) Avoid direct exposure to the sun. (Provide a sunshade or similar protection to keep the meter out
of exposure to direct sunlight if necessary.)

Avoid a location where immersion in water is a possibility.

Select a location free from an atmosphere of corrosive gases.

Location should be free from dust and mist.

Separate at least one meter from sources of electromagnetic induction, such as large transformers

and motors. Also, keep the meter away as far as possible from the sources of severe vibration,

such as motors and pumps.

(8) To ensure consistent and accurate measurement, adhere to the instructions in 6.2 Physical
Orientation, 6.3 Installation Location, 6.4 Installation Guidelines, and 6.6 Installing Proper Pipe
Supports.

(9) The Coriolis flowmeter requires an installation location where pipeline oscillation is held below
0.3G to ensure consistent and accurate measurement. External vibration (including pulsation)
particularly with the same frequency as the drive frequency of the measuring pipe may affect the
measurement. Contact OVAL regarding drive frequency of each model.

(10) Locate the control valve downstream of the flowmeter.
Where cavitation is likely to occur, install the flowmeter at least five meters away.

4
()
6
(7

—_— =
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6.2 Physical Orientation

6.2.1 Type U physical orientation

(1) The sensor may be installed either in a horizontal run or vertical run. The following physical
orientations are suggested, depending on the type of process fluid. [Orientation (2) shows the

typical orientation for liquids.]

(2) If cable entry points upwards, there must be adequate provisions for sealing off or preventing

rainwater and other moisture from entering the meter.

e CA003 to CA250
Horizontal run Vertical run
No.1 No.2 No.3

c

g Flow gilggg:tion

] direction

- q

5 |

S
Flow
directionT

%) @ Slurries (requiring cleaning)

% : glierZs @ Liquids @ Liquids

o @ Gases

Fig. 6.1

=INOTE: 3%1: For installation orientation in No. 1, we recommend the separately mounted transmitter.
If the integrally mounted transmitter is preferred, contact OVAL.
#*2: The measuring tube of the CAQ0O03 is in double-loop configuration without self-draining

feature.

® CAOOA and CA001

Installation on a bench or wall are acceptable. We recommend the following orientations:

¢ Installation on a bench

Fig. 6.2

¢ Installation on a wall

4- ¢ 9 Fitting hole

(Fits M8 bolt.)

NOTE: For wall mounting, secure the body with bolts, making use of sensor unit fitting holes.
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6.2.2 Type S physical orientation

NOTE: Refer to ltem-12 for EHEDG Certified
Product.

(1) The flowmeter may be installed either
in a horizontal line or a vertical line.

(2) Where cleansing is required or where
air bubble entrapment is likely, we
suggest installation in a vertical run.

(3) If cable entry points upwards, take
necessary measures to prevent rain
and water from entering the meter.

Horizontal line Vertical line

6.2.3 Type B physical orientation

(1) The flowmeter may be installed either
in a horizontal line or a vertical line.

(2) Where cleansing is required or where
air bubble entrapment is likely, we
suggest installation in a vertical run.

(3) If cable entry points upwards, take
necessary measures to prevent rain
and water from entering the meter. IN =

Horizontal line Vertical line

Fig. 6.4

6.2.4 Transmitter orientation

Transmitter installation is correct if its display face is not in the horizontal plane.

View from side View from bottom View from top

% The above figures represent Type U, but Type S and Type B must be installed the same way.
Fig. 6.5

[=|NOTE: For the orientation of separately mounted transmitter, see 6.9 Separately Mounted Transmitter
Installation.
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6.3 Installation Location

Because air bubbles in the flow tube produce a loss of meter accuracy, avoid the following installation or

practice.

@ Locating the flowmeter at the highest point in the piping system.

@ In a vertical piping system, directly discharging the metered fluid from the piping system without the
provision of a valve or similar controlling device.

(While Type U meter is used in the installation examples below, the same applies to Types S and B.)

@ Avoid installing on the suction side of a pump. @ For vertical installation, avoid routing the outlet pipe
as shown in the diagram below.
1 In cases where such installation is unavoidable,

install a valve for gas venting.

é Gas vent valve

~

Isolate
sufficiently
from pump
vibration.

@ If the flowmeter is to be installed at the highest point
of the process, make sure that gas is not retained in
the pipeline.

Installation of valves for gas venting is recommended.

Gas vent valve

(® Where hydrostatic head is used.

<~—— Take precaution
against bubble
entrapment when

(® To prevent cavitation, avoid installation at the outlet liquid level is low.

which is open to the atmosphere.
In cases where such installation is unavoidable due
to limited space, install a valve on the outlet side.

-<——Pressure control, full-

liquid control valve
N

Fig. 6.6
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6.4 Installation Guidelines

6.4.1 Standard piping conditions

(1) A Coriolis mass flowmeter is unaffected by the flow pattern of process fluid. Basically, therefore,
it does not require any flow straightener. However, connection to a piping with different diameter
should be done using a concentric reducer or tapered pipe.

(2) Locate the meter sufficiently away from sources of vibration and pulsations.

(3) For use in zeroing, a valve that can shut off the process flow completely should be provided
downstream of the meter. (For maintenance purposes, installation of another valve upstream of the
meter is recommended.)

(4) Avoid giving pipe stress on the sensor.

Type U standard piping conditions
(While Type U meter is used in the installation examples below, the same applies to Types S and B.)

Flow direction arrow

Valve

(L]

Flow direction

AN

Fig.6.7

/\CAUTION: This meter is designed for flange mounting. It should be supported on the part
of the pipeline. Do not support the sensor body.
Although models CAOOA and CA001 are designed to be sensor-body
mounting, make sure to provide the piping support both upstream and
downstream of the meter.
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6.4.2 Influence of vibration and pulsation

Generally, Coriolis mass flowmeters can best perform in measurements with least pipeline vibration and
pulsation. In applications where vibration and pulsation are not negligible, the following considerations
must be taken into account:

(1) Locate the meter sufficiently away from the sources of vibration and pulsation.

(2) Provide attenuators, such as flexible tubes and chambers. However, if these elements are caused
to vibrate by the drive of the flowmeter, take measure such as keeping these elements away from
the flowmeter to avoid zero shifts.

(3) Close shutoff valves upstream and downstream of the meter at process flow shutdown. (This is
to prevent erratic signal generation at shutoff. Bear in mind, however, to prevent pressure buildup
inside from exceeding the max allowable pressure of the meter.)

(4) If meters of the same kind are to be installed in the same pipeline, locate them sufficiently apart (at
least five times the face-to-face dimension of the meter).

6.4.3 Prevention of cavitation

Cavitation can cause a loss of meter accuracy in measurement. Maintain line pressures that will not
cause cavitation upstream and downstream of the meter for this reason. Avoid making such an
arrangement as to open the line to the atmosphere immediately downstream of the meter. Care must be
taken particularly in handling liquids of high steam pressure.
In practice, recommended minimum backpressure (downstream pressure) of the meter is calculated by
the formula:
Pd=3AP + 1.3Pv

where Pd: Downstream pressure (MPa [absolute])

A P: Pressure loss across the flowmeter (MPa)

Pv: Steam pressure of the liquid at the temperature of measurement (MPa [absolute])

6.4.4 Prevention of excessive flows

/\CAUTION: Exceeding the meter's maximum flowrate will not significantly reduce the
meter's long term durability. Bear in mind, however, that the output will be
clamped at 110% of the allowable full scale flowrate.

6.4.5 Prevention of gas mixed flows

Slug flows (gases exist in the process liquid) are generally not measurable at a high degree of accuracy.
It also causes erratic pulse generation at shutdown of the flow.

This transmitter is capable of detecting gas mixed flows. On finding the result of densitometer
measurement exceeding 0.3 to 2g/mL (default setting for liquid measurement), the meter interprets it as
a slug flow and reduces the instant flowrate to zero, interrupting the flow output.

For gas measurement, default setting is 0 to 10g/L so that gas mixed flow detection function is disabled.
For details about setting and operation of the gas mixed flow detection function, see 9.17 Gas Mixed
Flow Alarm.

6.4.6 Keeping the sensor filled with process liquid

/\CAUTION: The sensor must be filled with the process fluid during measurement.

A partially filled meter results in large errors particularly at zeroing.
[Reference]
For models CA100 to CA250 installed on the horizontal pipeline, it is difficult to wash away air bubbles in
the flow tube at flow rates below 10% of Max service flow rate (water used as the metered fluid). In such
cases, run the fluid at flow rate greater than 10% of Max service flow rate first, then adjust the flow rate
to the required rate.
Even with the flow rate greater than 10% of Max service flow rate, it will take approx. 40 seconds to
completely fill the flow tube from its empty state (water used as the metered fluid).
Expansion of the process fluid due to freezing may damage the measuring pipe. Take measures to
prevent process fluid from freezing.
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6.4.7 Bypass loop

To facilitate maintenance and servicing, providing a bypass loop is recommended.

® Type U (CA003 to CA250), Type S, and Type B

Flow direction Valve Valve
m—— D><] > ==

<]
Bypass loop Valve

Fig. 6.8

e Type U (CAOOA and CA001)
Flow direction
== ——x D — >
Valve Valve

Bypass loop Valve

Fig. 6.9
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6.5 Installation Guidelines

6.5.1 Flange type

(1) In order to avoid strains on sensor flanges, be sure to correct the flange face-to-face dimension, tilt

and off-center alignment of pipes immediately before and after the sensor.
(2) Make sure of the flow direction by referring to the flow direction plate.
(8) Align the sensor flange O.D. with the flange O.D. of the pipeline, install gaskets, and tighten hex

bolts evenly.

ACAUTION: Remove, before installation, protective seals on sensor flanges that are

attached before shipment from factory.

Gasket

Fig.6.10

Gasket

IN ouT
—= 3y —=>
Hex Bolt Flow Direction Arrow

* While Type U meter is used in the figure, the same applies to Types S and B.

/\CAUTION

Models CA100 and CA150 weigh approx. 250kg,
CA15H and CA200 weigh 340kg, CA20H and

CA250 weigh 650kg (JIS 10K flange connection). N

Eyebolt

ouT

reasons, make sure that qualified personnel
(slinging workers) perform work of crane
operation. (Take into consideration your local
law).

Shown in Fig. 6.11 is the center of gravity of
equipment. When working with a vertical run

Installation (removal) involves risks. For safety O
il

Center
in particular, carefully review proper slinging of gravity
position, etc. with its weight and center of gravity
in mind.

Incidentally, two M20 (CA100 to CA200) eyebolts*1
(made of SUS304) are installed in the housing
of sensor unit (two places). Since eyebolts can
become loose and come off with time due to

Fig. 6.11

(=

vibration, it is good practice to retighten firmly or
remove upon installation in the piping assembly.

*1: M24 eyebolts are used for CA20H and CA250.
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6.5.2 Sanitary fitting type

The sanitary fitting type is of clamp connections.
Using pipe fittings (option), install according to the [ AT Clamp 3%
procedure given below.

(1) Welding the companion sleeve (weld ferrule)
Weld the companion sleeves furnished to the Butt Weld
piping. Pay attention to the perpendicularity of
ferrule end face and difference in height at the //
weld.

As piping material, use JIS G 3447 "Stainless
Steel Sanitary Tubes".

(2) Installation Companior; Piping
Sandwich the gasket between the sensor and Sleeve %
ferrule and tighten with the clamp. Be sure to (weld joint ferrule)
install the gasket in line with the groove in the
ferrule end face before tightening up.

% Option

Fig.6.12

6.5.3 Screw-in type

(1) CAOOA and CA001
Install a screw fitting (R1/4) onto the piping, fit an O-ring between the end of piping and the gland of
sensor unit, and then tighten them firmly.

Inlet (outlet
Piping nlet (outlet)

Gland flat
: R1/4 /
Piping D screw fitting

/Nut
;l _ .—0-ring
Gland union
il =
Sensor unit Gland union body Gland union detail
Fig.6.13
ACAUTION 1. Be careful to avoid damaging the gland flat and the protrusion of flow inlet
(outlet).
2. Exercise care not to overtighten the nut. Overtightening it can damage the
gland flat.
(2) CA003 to CA015

. . O-ring
Sandwich an O-ring between the probe and Gland / Union fitting

union fitting and tighten. m—hﬂ:h)
Body W @

Qm@c %
Fig.6.14

N —
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6.6 Installing Proper Pipe Supports
If pipeline oscillation is large or for accurate measurement on low flows, take into account the following:

(1) Provide pipe supports in the range shown below preferably with pipes clamped arranged
symmetrically both upstream and downstream of the sensor.

(2) Clamp the pipeline securely without using rubber bushings or similar cushioning material intended
for the absorption of shock and vibration.

(3) While it is necessary that the rigidity of clamps supporting upstream and downstream piping,
pedestal, floor, etc. that hold individual supporting members be sturdy enough to bear their weight,
it is more important to secure and maintain the overall rigidity of the entire structure. In large
sized installations in particular, changes in the spring elements present in the area surrounded by

dot lines in Fig. 6.16 due to exposure to thermal stress, line pressure, shocks, aging, and other
contributing factors can cause zero shifts.

ACAUTION: Support the pipeline with hold-down clamps; never hold down the sensor unit.

6.6.1 Type U pipe supports
e CA003 to CA080

D: Nominal pipe size

3to 20D 3 to 20D
Pipe support
IN ouT
—_ e e

Fig.6.15

® CA100 to CA250

D: Nominal pipe size

1.5to 10D 1.5to 10D

Pipe support Pipe support

ouT
o) —

High rigidity of structure |

in the area surrounded i ' Pedestal or floor
1 VAL 1

by dot lines is desirable. ' '

\\\i\\\\\\\\\\\\\\5\\\\\\\\\ NN

_______________________________________ >
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6.6.2 Type S pipe supports

D: Nominal pipe size

, 3t010D Y™ 3t010D
Pipe support N Pipe support
Valve
IN ouTt
—_ —_
N\
Fig.6.17
6.6.3 Type B pipe supports
D: Nominal pipe size
3to 10D 31to 10D
Pipe support D ] Pipe support
Valve
— ouTt
nl ol 3 —

Fig.6.18
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6.7 Heat and Cold Retention Procedures

When the fluid to be measured requires temperature retention at low or high temperature, you can keep
the sensor unit at high or low temperature. Here, correct heat retaining and cold retaining methods are
described.

(1) When installing heat retaining or cold retaining material on the sensor unit, apply heat retention or
cold retention to only main body. As the fluid passes through the sensor case, heat retention or
cold retention on the mounting tube and terminal box has no effect. Especially, in the case of high
temperature type and low temperature explosionproof type, do not install heat retaining or cold
retaining material within a distance of 20mm from the mounting tube so that the terminal box is
protected against heat (heat and cold) (see Fig. 6.20).

(2) For easy maintenance, a simplified heat retaining system is recommended on the sensor unit.

(3) When covering the heat insulating material with outer sheath for heat retention or cold retention,
if the natural frequency of the outer sheath is close to the frequency of the tube oscillating in the
sensor unit *1, it may possibly cause some effect on the measurement.

(4) Careful attention should be paid to the maximum permissible temperature when steam trace is
applied. Trace temperature should be the same as that of the metered fluid. (= See 3.1 Sensor
Unit General Specifications).

(5) If you plan to spirally wind copper tubing or similar around the sensor unit, secure the copper
tubing with pipe retainers shown in Figs. 6.19 through 6.23 - and spot weld the copper tubing to
the sensor unit.

(6) Use of heat tracer is recommended for CA025, CA040, CA050, and CAQ80 of TypeU.

*1 @ The frequency band for CA100 to CA250 will be 70 to 100Hz.

[=|NOTE: Vibrating copper tubing caused by the flowmeter in operation can produce zero shifts. In
such a case, increasing the number of fixed points is one solution that will work.

[=|NOTE: To minimize transmission of oscillation to the sensor, the spirally wound copper tubing should
start and end at the manifold of flanged sensor housing.

[=]NOTE: Sudden temperature change may damage the performance of the flowmeter. Keep the
temperature change of the fluid within =12°C /min. for both heating and cooling.

ACAUTION: 1. Do not use electric heaters which could be a source of noises.
2. If ambient temperature around the transmitter is expected to exceed 55°C,
separately mounted type is recommended.

6.7.1 Type U

® CAOOA, CA001 and CA003

Sensor unit

(CAQ0A, CA001]) (CA003])
Fig.6.19
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® CA006 to CA080

Transmitter

Manifold

Pipe retainer

Manifold

(material SUS strip)

® High temperature service models
CAO025 to CA150

® Low temperature explosionproof service models
CA025 to CA250

Piping
/ Spot weld Do not apply heat retention to terminal box
and mounting tube.
(s
Copper /(Q
tubing @

Apply heat retention only to the
main body.

Manifold

P2

Pipe retainer (material SUS strip)

\%ensor unit

Fig.6.21

6.7.2 Type S

6.7.3 Type B

Piping

Y

Transmitter

Pipe retainer

|
I

\

Titanium

7

Titanium

Sensor unit

Fig.6.22

Spot weld

(material SUS strip)

% Please note that the SUS strips cannot be spot-welded to the stub
ends and parts of the neck since these parts are made of titanium.

Piping

Spot weld
™

Pipe retainer
(material SUS
strip)

Transmitter

Manifold

Manifold

Fig.6.23
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6.8 A boss for pressure relief device - its use

ALTImass Type U for high pressure service is
provided with a pressure relief boss (Rc1/4). This
pressure relief boss is installed for emergency
treatment purpose for unlikely event of tube
damage due to process pressure exceeding
allowable tube pressure. (Fig. 6.24).

Since the permissible pressure the sensor housing
can withstand is lower than that of the tube,
should an emergency occur with tube rupture,
the sensor housing might eventually be damaged
depending on the process conditions.

Prior to shipment from the factory, a hex socket
head plug (R 1/4) is screwed in the female taper
pipe thread (Rc 1/4) of the boss. You may, for
added security to protect the housing against
damage, install a pressure switch or relief valve in Fig.6.24 Pressure relief boss
the boss.

AWARNING: The sensor housing is filled with an inert gas; do not attempt to remove the
hex socket head plug unless it is absolutely necessary.

6.9 Separately Mounted Transmitter Installation

(1) The maximum transmission cable length varies with the type of sensor unit: locate the transmitter
within this range.

(2) Secure the transmitter to a horizontal or vertical steel pipe 2 inches in nominal size using the
U-bolts furnished as standard accessories.

(3) Installation location should be accessible for maintenance and in good environment.

(4) The customer to furnish the stanchion (steel pipe).

/N\CAUTION

Avoid installation in such location as

(@ Difficult to access for maintenance and servicing.
(2 Excessive temperature changes and vibration.

(® Potential immersion in water.

Installation on a vertical pipe

<

U-bolt |

(2" x1pc) * |
|
|
1 Mounting bracket %
\
L_

% U-bolts, Mounting bracket and bolts are standard accessories.
Fig.6.25
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6.10 How to Change Transmitter Orientation

AWARNING: Be sure to turn off power before you start working.

To change transmitter orientation, follow the steps given below:

(1) Turn off power.
(2) Make preparations for conduit and cable so that they will by no means cause you any trouble while

changing transmitter orientation.
Work on a level plane with the transmitter up and the sensor secured so that loosening bolts will

not cause the transmitter to come off.
(3) Loosen bolts holding the transmitter adapter with hex wrench. (M8 hex socket head screws at

four places).
AWARNING: Never loosen the hex socket head screws located on the
transmitter body.

AWARNING: You may loosen bolts but never separate the transmitter from
the sensor unit.

(4) Rotate the transmitter to the desired position and secure it with setscrews (four places).

Transmitter rotatable over an arc of 180°max

Loosen four hex socket head screws (M8) at the
adapter and change the transmitter orientation.

e

Never loosen these
screws located on the
transmitter body.

M8 Setscrew
(4 places)

Fig.6.26

/\CAUTION
The transmitter may be rotated over an 180°arc as shown in Fig. 6.26. But rotating it
beyond 180°will twist the harness from the sensor unit to the extent the equipment is

damaged.
(5) Confirming that the transmitter is secured in place, make conduit and wiring connections.

(6) Verify that the flowmeter operates properly.
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AWARNING: With CS sensor unit, do not attempt to adjust orientation with hex
socket head bolts shown in the figure below, or its functions as a
flowmeter will be lost.

Do not remove socket
head bolts.

6.11 How to Change Transmitter Display Orientation
The transmitter display can be rotated to 0°, 90°, 180°, and 270°as shown in the below figures.

Display orientation A Display orientation B

ACH

Display orientation C Display orientation D
‘ =Y ‘

)

Fig.6.28

#%1: For display orientations C and D, LCD orientation has to be reversed via parameter setting and the face plate
needs to be turned over.
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To rotate the display, follow the procedures bellow:

(D Remove the locking piece. (2 Using a flat tool 10mm wide approx., turn the
display lid counterclockwise to loosen, and
loosen further by hand. (Be careful so as not
to damage the finish.)

Fig.6.29 Fig.6.30

@ Loosen display unit fitting screws (4 places). @ Rotate and reattach the display unit. %1

Fig.6.31 Fig.6.32

*¢1 Display orientation C and D

For display orientations C and D, first change the parameter setting (see 9.2.2 Transition chart (1)
[1-5] LCD Reverse) to vertically reverse LCD display. Then turn the face plate over as illustrated
below to show the side with upside-down design printed on.

(D Set [LCD Reverse] parameter
to ON.

(@ Unscrew face plate fitting screws
(4 places) and flip over the face
plate. Then screw the face plate
back.

Turn the face
plate over.
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7. WIRING INSTRUCTIONS
7.1 Opening Terminal Box

Terminals for wiring connections are found at the back of transmitter housing. Remove the cover and

make wiring connections.

AWARNING: Be sure to turn off power before opening the terminal box.

(@ Using a flat tool, slowly turn the terminal
box lid counterclockwise to loosen and
then loosen by hand. (Use care to avoid
damaging the finish.)

Fig.7.1

Inside of terminal box

Dedicated signal output terminal: TB5

/0 terminals (TB2) % Product version “C” or later

Power terminals (TB1)

) L) EARTH NC) Ext. GND terminals

85~264V AC

O

Fig.7.2
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7.2 Connections between separately mounted transmitter and sensor unit

Open the terminal box and remove the barrier cover to make wiring connections between a sensor unit
and sensor connection terminals of the transmitter.

Exclusive interconnect cable must be used for the connection between separately mounted transmitter

and sensor unit.

NOTE: Maximum lengths of exclusive interconnect cable are: 200m for TypeU (100m max for CAQOA,

CA001), 100m for TypeS titanium tube, and 50m for TypeB.

Remove the barrier cover 4

=Nl S

o

Sensor signal input terminals (separately mounted type)

Terminals

Description

BROWN

RED

Flow tube drive output

wwH

SHIELD

Connection of cable shields

VIOLET

ORANGE

YELLOW

Temperature input

BLUE

NI

GRAY

Right position pickoff sensor input

GREEN

WHITE

Left position pickoff sensor input

Fig.7.3
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Transmitter

Sensor terminal box

Interconnect cable

Cut the shield wires other than brown and Interconnect cable
red ones as shown in thg figure, and cover TypeU:max 200m (100m for CAQOA, CA001)
them with accessory shrinkable tubes L :

TypeS Titanium tube type:max 100m

(gray) to prevent the shield wires from
contacting the case, etc.

Shield
(Protected by black tube)

Shield wires:Black Brown
= N fed 5:

Green
White

N cut ——
Blue
\ Grey

cut ——
Purple
Yellgw
Orange

N w

TypeB:max 50m

Shield Transmitter terminal box
(Protected by black tube)

Sensor terminal box

NOTE 1. Do not fail to use dedicated interconnect cable.
2. Shield wire preparation

(1) Transmitter end:
As shown in the above figure, bundle shield wires colored in brown/red, green/white,

blue/grey, purple/yellow/orange, twist them, and cover the wires with a black tube.
Then connect only one wire to the terminal box (black) taking care to avoid potential
contact with the housing or conductive parts.

(2) Sensor end:
As shown in the figure, cover the brown/red shield wire with a black tube and connect

it to the terminal box taking care to avoid potential contact with the housing or
conductive parts. Cut the shield wires other than brown and red ones as shown in the
figure, and cover them with accessory shrinkable tubes (gray) to prevent the shield

wires from contacting the case, etc..
3. Recommended cable end treatment:
Use of a stick type crimp terminal is not necessary.

9mm

V27722772 ;

Fig.7.4
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7.3 Power Supply Lines and Ground Terminal

AU
Power terminals Az
™
Terminal Description P OUT- -
Power terminal AC85 to 264V/ DC20 to 30V ==
N (=) (— terminal) I @.— '\@r @.—
T Explosionproof type:intrinsically safe “3 LCr) EARTH NG)
B | EARTH | grounding terminal (Class A grounding)* - 85~264V AC
1 Non-explosionproof type:ground terminal C
e
Power terminal AC85 to 264V/DC20 to 30V oun
L (+) .
(+terminal) o
(1) Power source primary lines are connected to terminals L —— Power || Ext. GND
(+) and N () = terminals terminal

(2) Connection to earth ground terminal:
Connect only to EARTH on the power terminal block or
external ground terminal.

Fig.7.5

ACAUTION: Supply voltage must be within the range shown in the product nameplate
attached to the housing.

7.4 Wiring Instructions

I/0 terminals
Terminal Description
A1 (+) . .
A () Analog 4 to 20mA output 1 Max load resistance: 600Q (3%1)
A2 (+) . .
A2 () Analog 4 to 20mA output 2 Max load resistance: 600Q (3%1)
- -
B | p OUT (+) Open drain (open collector equivalent)
2 — Max applied voltage: 30VDC, allowable current: 50mA
) Or voltage pulse (3%¢2)
P_OUT (- (Low level: 1.5V max, High level: 13V min., Output impedance: 2.2kQ)
S_IN (+) | Contact-closure input (Pulse width: 300ms or more, ON resistance: 200Q or less,
S_IN (=) OFF resistance: 100kQ or more)

Each /0 terminal is isolated.

1 : Analog output transmission length:
1km (if load resistance + cable resistance are 600Q or less, transmission is available regardless of length)
Same applies to HART communication
%2 © Pulse output (voltage pulse) transmission length:
at 10kHz ... Max10m, at 1kHz ... Max100m, at 100Hz ... Max1km
For any inquiries, please consult OVAL sales office or nearest representative.

ALTImassl

4 to 20mA: Max load resistance 600Q

A1+ — >

Analog output 1
Al-
A2+ — >

Analog output 2
A2-

i~ Max 30VDC 50mA

P OUT+
Pulse output
P OUT-

ON: 200Q or less

I/0 terminals

(For voltage puIse)T_ ,\\)
)
e

H—

&)

L(+) EARTH N

o

SIN+ (5
Status input | ~ 85~264V A
S IN- ? )
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oDC power type: 3-wire pulse output connection ®Connecting diagram

ALTImassTl Power supply device Jumper lead

1 P OUT- and N ()
T

I/0 terminals

(TB2)

Power supply (DC)

Bl
o Bl

(For voltage pulse)
L

Pulse receiver
Pulse output D Ext C_-}ND
;_terminal
POUT-
20 to 30V DC
e OV

= Pulse output

¥If using the cable in long-distance, the Lo level power supply
of pulse signal will increase due to stationary current of the
transmitter and line resistance of the cable. Adjust the trigger
value of the receiver properly.
For example: Fig7.7
If the cable length is 500m, Lo level increases approx, 2.5V (given e
1.25sq: 16Q/km)

Dedicated signal output terminal

*Product version “C” or later Description

TB5 is provided in product version “C” or later, and is masked
with a seal at the time of shipment from the factory. The mask
should be removed only when connecting to the Distributor
Dedicated for ALTImass (SU1522), and wire connection
should be done with the connecting screw for dedicated
output terminal” and “jumper cable for ALTImass Il (red)”
supplied with SU1522.

For how to connect wire when using TB5, refer to the
instruction manual (E-947) or startup guide (E-947-SU) for
Distributor Dedicated for ALTImass (SU1522).

TB5

7.4.1 Analog output wiring

In order to connect a receiving instrument to analog output (4-20mA) terminals, connect Analog Output
1 to terminals A1 (+) and A1 (—) and Analog Output 2 to terminals A2 (+) and A2 (—). Maximum load
resistance is 600Q. Analog output setup procedure appears in 9.7.1 Analog output functions.

7.4.2 Pulse output wiring
In order to connect a receiving instrument to pulse output terminals, connect Pulse Output 1 to terminals
[P_OUT+] and [P_OUT—].
Signal transmission length has restrictions based on output frequency.
(Values below are based on wire material 0.75 sq in cross section.)

Pulse output transmission length  10kHz + - + Max 10m

1kHz - - - Max 100m
100Hz - - - Max 1km

To switch between open drain pulse output and voltage pulse output, remove the front cover and
change the position of the switch as shown below. Voltage pulse output operates by the drain terminal
of open drain pulse pulled up with a resistor. Output logic of voltage pulse is the same as that of open
drain pulse: ON =Low, OFF = High.
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I | | |
VOUT|_| w3 |yoly s

Open drain Voltage
pulse pulse

See 9.7.2 Pulse output for pulse output setting.

7.4.3 Status Input Wiring

Status input appears across terminals S_IN+ and S_IN-.
Status input setup procedure appears in 9.7.4 Status input.

7.4.4 Recommended Cables condition

Recommended condition

ltem Label Rating voltage/ Maximum
allowable current Cross-section Cable OD | Solderless terminals | operating
(at 30°C) temp.
L(H) 1.25sqt0 2.0 ¢10.1t R-t 8.1 I
.25sq to 2.0sq 1 to -type, 8.1mm or less
Power ESF({T)H 300V over, 2A over AWG14 to 16 $14.0 Size: M4
Al (+)
Al ()
A2 (+)
. A2 (-) 0.75sq to 2.0sq ¢10.1to |R-type, 8.1mm or less 70°C or
Signal 575Ut (4| 100V over 01Aover [ “awGi41o 18 $14.0 Size: M3.5 above
P_OUT (-)
S_IN (1)
S_IN ()
External 4sq over Directly wiring or
ground - 600V over, 40A over AWG12 over - Solderless terminal

(R-type, 8.1mm less)

NOTE: Please select the cable size to be used with the number of signals.
Use shielded cable for signal cable.

With an explosionproof specification meter, make sure to use a proper rubber packing for cable gland
which matches with finished OD (outside diameter) of the cable.

Packing nominal code | Packing ID Cable OD
11 ¢ 11 ¢10.1to ¢ 11
12 ¢12 ¢11.1to 912
13 ¢13 ¢p12.1to ¢ 13
14 p14 ¢13.1to ¢ 14
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7.5 How to Change Cable Entry Orientation of Terminal Box (Separately Mounted Type)
Of the sensor unit, the orientation of the terminal box’s cable entry can be changed.

NOTE: Although the terminal box can be rotated by loosening four hex-socket head screws at the
adapter, the following procedure must be followed.

ACAUTION: Rotating the terminal box without following the procedure will cause sensor
damage.

®Procedurc®

(D Turn OFF flowmeter power.

(@ Using a flat tool, slowly loosen the terminal box lid by turning
counterclockwise, and loosen further by hand.
(Be careful not to damage the finish.) (Fig.7.9)

Inside, the structure of terminal block can be either A or B shown below. Follow procedure ®~®
according to the type of your terminal block.

Terminal block A Terminal block B

(® Remove the isolation :
Isolation cover

Isolation cover
cover. :

(Fig.7.10, Fig.7.11)

Fig.7.10 Fig.7.11

(@ Disconnect the cables
from the terminal block.
(Fig.7.12, Fig.7.13)

Fig.7.12 Fig.7.13
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Terminal block A

Terminal block B

(® Remove screws from
terminal block. (3 places for
A, 2 places for B)

»* Make sure not to drop or
lose screws.
(Fig7.14, Fig.7.15)

Fig.7.14 Fig.7.15
(® Remove caution label (sticker) and loosen hex-socket head
screws (4 places). (Fig.7.16, Fig.7.17)
@ Rotate terminal box without exerting excessive force onto
sensor cables.
After rotating, reassemble terminal box in reverse procedure. 7
Fig.7.16
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8. OPERATION
8.1 Flushing the Piping Assembly

If scale and sludge are expected to be left in the piping assembly, particularly in a new piping assembly,
flush the assembly prior to sensor unit installation.

8.2 Confirming the Sensor Unit for Correct Installation

For safety’s sake, confirm connecting bolts to tightness and gaskets for condition. Make certain of flow
direction at the same time.

8.3 Leak Check

Fill the sensor tube completely with process fluid and check for any leak from connections.

8.4 Supplying the Power

Upon completion of checks for correct wiring connections, supply power. The LCD will show the
following information:

Corporate logo is shown. | giart Up Menu The left screen will be shown

Use LCD Memory? if there is difference between
1 LCD EEPROM main board's backup data
OVA L 2 Main FRAM and LCD unit's backup data.
See 9.19 Parameter Copy
Function if this screen is

hown.
‘ S

Self-Diag Self diagnostics begins.
Temp connect oK If nothing unusual is found, "OK" appears at right of
E-EOP.RCOOI\I‘/}IneCt 8 E each item, bringing up the next window.
Data Update oK (If NG appears, running a check on that item is required.
Txr Temp OK See 9.6.3 Transmitter Check, correct the condition, and
Txr Voltage OK | turn on power again.)
Mass Flow g’s Variable view and measurement begins.
0.0000
Vol Flow L/min
0.0000

l WARM UP 20

8.5 Measurement Line Startup
By starting up the pump, opening valves, etc., carefully allow the process fluid to flow.

8.6 Warm-up

To ensure stability of the measuring conditions of equipment, provide about 20 minutes’ warmup period.
(A message "WARMUP 20" stays on after startup. The number shows remaining time (min).)

8.7 Zeroing Procedure

On seeing that the measuring conditions have come to an equilibrium, shut off the downstream valve
completely. Make a zeroing adjustment under these conditions (see the topic under 9.8 Zeroing).

8.8 Readying for Operation

Now preparation for operation is complete. Initiate measurement.
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9. DESCRIPTION OF INCORPORATED FUNCTIONS
9.1 Display
9.1.1 Description of display

@Upside-down displa
@®Regular display P pay

“SEL” switch “ENT” switch

Gerlolls (\iess Flowrmnzar

AT mass JT
0.

| Vol Flow L/min

L/min

. 0. 12345 . 0. 12345
{Ana. Out 1Satur __" LED (Green) LED (Green) r,_A,,”,E,-,Qy,ﬁ,J"Sj,ﬁ,l;'_,r"""""-:,:
LED (RED) \ WARM UP 20 @ ‘:’; ___________ WARMUP20 ) LED (RED)

Gorlolls Mass Flowmster

Elmass JI]

“SEL” switch “ENT” switch

(1) LCD top row (D)
Shows measurements. Other variables also can be shown with switches. (An example at above
shows instant mass flowrate and instant volume flowrate. For details of displayed variables, see 9.1.3
View variables.)

(2) LCD middle row (@)
Shows an error / status message.
For error messages, see 10.1 Error Messages and 10.2 Status Messages. If more than two messages
exist, they are shown one after another.

(3) LCD bottom row (®)
In the view variables screen, an arrow appears, pointing to the direction of scroll. By reversing the
arrow direction, you can reverse the direction of scroll. (For details, see 9.1.3 View variables.)
A black circle @ may blink on and off at right of arrow. (It indicates that the number of running hours
has exceeded 100,000. For necessary treatment, see 10.2 Status Messages.)

(4) Red LED and green LED
Similar to messages, these LED show the status of flowmeter.
In normal operation, red LED stays off; green LED stays on.
Anything else is indicative of occurrence of something erratic.
See 10.1 Error Messages and 10.2 Status Messages.

(5) "SEL" and "ENT" switches
An infrared switch. Responds to a finger held close to it.
For operating procedure, see 9.1.2 Switch operation.
NOTE: If the infrared sensors do not respond sufficiently, use LinkTop to adjust the sensitivity.
In case you do not have LinkTop, use a reflecting subject, such as a sheet of paper,
to operate the switches.

In order to reverse the LCD display, see 9.2.2 Transition chart of view (1) for details.
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9.1.2 Switch operation
The transmitter has two infrared switches: "SEL" and "ENT". Operation of these switches is described
here. For information about parameter configuration and other functions, see the respective sections.
(1) "ENT" operation
This switch is used for scrolling the display, scrolling the cursor, etc.
Here we cover "ENT" operation as an example of switching variables view screens.

Mass Flow g/s (O Touch ENT key at lower right of screen over glass faceplate with
0.12345 your finger.
Vol Flow L/min When the key responds, a down arrow ¥ appears at lower right
10 0000 of screen (surrounded by a dotted circle) where nothing was
' peenend .. found as shown in the next screen.
l .', v ::
reneaant . (@ After down arrow comes on for 0.5 sec, arrow ¥ is highlighted as
xuﬂan.,’ shown in the following screen.
! H : (® While the highlighted arrow stays on (0.5s), remove your finger.
RCT il Arrow ¥ goes out and the screen changes.
: (With your finger held on, you can continue "ENT" operation. It is
Density g/mL beneficial for fast scroll.)
0.9970 @ End of "ENT" operation
Temp deg C The next screen appears.
20.0
} < 5

-------

(2) "SEL" operation
This operation is used to switch screen direction, increasing the number, parameter select, etc. Here
we cover "SEL1" operation as an example of switching screen direction.

Density g/mL (D Touch SEL key at lower left of screen over glass faceplate with
0.9970 your finger.
Temp deg C When the key responds, a letter S appears at right bottom of
20 0 screen (surrounded by a dotted circle) where nothing was found
’: ------ .. as shown in the next screen.
! : 3
R (@ After letter S comes on for 0.5 sec, the letter S appears
! ) o , :
highlighted as shown in the following screen.
,.-"'a"u,‘ (® While the highlighted S stays on (0.5s), remove your finger.
| : . .~ Letter S goes out and arrow | at bottom left of screen changes to
DTSR * t.
(With your finger held on, you can continue "SEL" operation. It is
Mass Flow 9/s beneficial for quickly increasing the number.)
0.12345 e .
Vol Elow Limin @ End of "SEL" operation
Arrow | has changedto 1.
10.000 0 Operating "ENT" in this state allows the screen to scroll in the
t o ., opposite direction.

- 0
~
“tammmn®
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(8) "SEL3" operation
This operation is used to finalize the numeric value that has been changed and activate it, etc.
Here we cover "SEL3" operation as an example of switching to MODE SELECT menu screen.

(D Touch SEL key at lower left of screen over glass faceplate with

MODE your finger.
When the key responds, a letter S appears in the highlighted S3
area at lower right of screen.
(On certain screens, letter S3 may appear at lower center of
screen.)

‘

-
e .

SELECT

PULLILL O

. . @ Hold you finger on.
} : ] After letter S comes on for 0.5 sec, the letter S appears
highlighted as shown in the following screen.

} @ é @ (® While holding your finger on, the screen repeats a change
N between highlighted and unhighlighted.

On the third appearance of highlighted S (duration 0.5 sec),

remove your finger. A switch to MODE SELECT menu screen

MODE SELECT takes place.

Password&Disp

Setup @ End of "SEL3" operation

Diag/Service _ .
Maintenance A switch to MODE SELECT menu screen is complete.

Auto Zero
Count/Total1

AEETTTTL e

1
2
3
4
5
6

9.1.3 View the Variables
(1) Description of displayed information
Shown below is a flow diagram with Type U (default settings).
At right of each screen is the description of information displayed in the screen.
The window changes from one screen to another with switch operation. Repeat touching the switch
until the desired screen appears.

Mass Flow gis| ® Mass Flow: Instant mass flowrate

0 12345 Decimal point placement is alterable by config. (See 9.2.2 Transition chart (1) [No. 1-3-4-1].)
Vol F.I ow Limin Units of measure are alterable by config. (See 9.2.3 Transition chart (2) [No. 2-1-1].)

10 0000 @ Vol Flow or Vol Flow(s): Instant volume flowrate

' Decimal point placement is alterable by config. (See 9.2.2 Transition chart (1) [No. 1-3-4-2].)

l Units of measure are alterable by config. (See9.2.3 Transition chart (2) [No. 2-1-2].)

Click "ENT". A Click "ENT". If fixed density is your option, Vol Flow(s) appears.

(%1 with }) 1 (%1 with 1) Below 0.3g/m in density, volume flow is clamped to 0.
Density g/mL| ® Density: Fluid density

0 9970 Decimal point placement is alterable by configuration. (See 9.2.2 Transition chart (1) [No. 1-3-4-3].)
Temp ’ deg © Units of measure are alterable by config. (See 9.2.3 Transition chart (2) [No. 2-2-1].)
20.0( - @ Temp: Fluid temperature

| Units of measure are alterable. (See 9.2.2 Transition chart (2) [No. 2-3-1].)

Click "ENT". &' Click "ENT".
(%1 with }) | (%1 with 1)

Counterd Pulse | = ® Counter 1: The number of counts of pulse output 1.
10000000 When reading exceeds "99999999", it resets to 0.
The reading is retained irrespective of power cycling.

Can be reset to 0 with Count/Total 1 reset function. (See 9.2.7 Transition chart (6) [No.3-5-1].)

Totalizer 1 g ! n -
5000.00 If pulse output 1 related parameter is modified, the counter is reset to 0.
[ @ Totalizer 1: Total flow of pulse output 1
When reading exceeds the max value, the counter resets to 0 with the next count.

8'<'°1k E'L\”l " Clek 'fr':"'} Unit of measure keeps track of the flow unit assigned to pulse output 1.
| (¥ with L) ¢ GRT with 1) Decimal point pos. is alterable by configuration (See 9.2.2 Transition chart (1) [No. 1-3-4-4].)
‘ ‘ This reading is retained irrespective of power cycling.

Can be reset to 0 with Count/Total 1 reset function. (See 9.2.7 Transition chart (6) [No. 3-5-1].).

If pulse output 1 related parameter is modified, the counter is reset to 0.
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v

Ana.Out 1 } %] e ® Ana. Output 1: % analog output 1
100 0 Measurement range: —-10 to 110%
R R ® Ana. Output 2: % analog output 2
Ana.out2 % Measurement range: —10 to 110%
100.0
!

Click "ENT". " Click "ENT".
(1 with 1) | (%1 with 1)

STATUS | ...

Ana.1 11.98mA ® STATUS

Ana.2 6.10mA * Ana.1, 2: Analog output

Pls.1 10.00Hz * Pls.1: Pulse output frequency

ST.IN Open + ST.IN: Status input status

WP off CODE:134 + WP: Write protect status

! :0 + CODE: HART communication model code, polling address

Click "ENT". 'i" Click "ENT".
Pt with 1) 1 (%1 with 1)

\4
Txr status . )
Ana. Out 1 Satur | = @ Status / error information

Not shown unless there are errors or status information.

For errors and status information, see 10.1 Error Messages and 10.2 Status Messages.
If more than one error occurs, the screen will automatically display and cycle through the
information of each error.

!
Click "ENT". "' Click "ENT".
(%1 with }) § (%1 with 1)
MODE | ... @ MODE SELECT screen: A screen to enter the setup screen.
Parameter configuration and utilizing various functions starts from this screen.
SELECT
:
Click "ENT". " Click "ENT".
(%1 with }) | (%1 with 1)
Mass Flow ofe Back to the initial screen
0.12345 '
Vol Flow L/min
10.0000
!

#1: Scroll direction can be changed by reversing the arrow direction at lower left with "SEL1".
(See "SEL1" operation in 9.1.2 Switch operation (2).)

(2) To change the style of view variables
+ Display/hide of individual items and their priority can be changed.
(For details, see 9.11 Variables view screen setup.)
* Display font size can be changed.
In default setting, alphanumeric is displayed in large fonts; two items appear in one screen. By
selecting the standard font, it is possible to indicate 3 items in one screen.
(For details, see 9.2.2 Transition chart (1) [No. 1-3-3].)
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9.2 View Parameters and Description

Numerous parameters and functions are incorporated in this transmitter.

In 9.2.1 Setup menu window, procedures to bring up MODE SELECT menu screen, the initial screen to
show menu items, are covered. For explanation of individual parameters, see 9.2.2 Transition chart.

ACAUTION: Notes on Write Protect mode
Write protect mode is a factory preset mode which restricts parameter changes
or executing functions related to measurement accuracy, performance, and
measurement values of this device to prevent posing problems in case the device
is used for custody transfer, etc.
If the target parameter is changed or the function is executed when the device
is set to Write Protect mode, the message "Write protect" ("Write protected" on
LinkTop) is displayed on the LCD screen or screen of communication terminal
such as LinkTop and the operation is not accepted. For the target parameters of
Write Protect mode, refer to the note "*1" shown in sections 9.2.2 to 9.2.7.
Write Protect mode cannot be set or canceled by customer. If setting/canceling of
this mode is required, please contact the distributor you purchased the product.
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9.2.1 View the setup menu
To reconfigure parameters, etc., it is necessary to bring up the MODE SELECT menu screen at first.

The following is the procedure:

M ODE

SELECT

Operate "SEL3".

(1) Bringing up "MODE SELECT" screen
Repeat "ENT" operation until "MODE SELECT" screen appears.
(For detail of operation, see 9.1.2 Switch operation.)
Shown at left is the "MODE SELECT" screen.

(2) Operation on menu view
Click "SEL3". A switch to "MODE SELECT menu" screen takes place.
(If password is enabled, a password setup screen appears.)
(See 9.5 Password Function which will guide you the rest of the way.)

% Password is not set.

v

MODE SELECT
Password&Disp

1
2 Setup

3 Diag/Service

4 Maintenance

5 Auto Zero

6 Count/Totall
\E/Operate "ENT" 6 times.

MODE SELECT
Setup
Diag/Service
Maintenance
Auto Zero
Count/Totall

OOAWN

l Operate "SEL1".

Mass Flow g/s

0.12345

Vol Flow L/min

10.0000

!

* Password is set.

v
Password Password setup screen
For the rest of the way, see 9.5 Password

Functions.

Xk ok 3k ok

EXT

3) "MODE SELECT" menu screen appears.
From this screen, you are ready to configure parameters and to run various

functions.
For view parameters and description, see the respective item in 9.2.2 to0 9.2.7

Transition charts.
To return to the normal screen without proceeding to setup process, operate

"ENT" 6 times and select Exit.
Then, operate "SEL1" to return to the normal screen.

(4) Normal screen appears.

ACAUTION: Normally if no command arrives within 5 minutes (3%1) at "Mode Select"
menu screen, it returns to the normal window.
21 Automatic OFF duration of the back light is synchronized with "Back Light" parameter setting.
(If set to "Off", the screen goes back to normal screen after 5 minutes.)
%2 The screen does not automatically return to the measuring screen if simulated signal output is in

progress.
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9.2.2 Transition chart of view (1)

- - Described on other pages

’ MODE SELECT ‘ ¥ "SEL1" operation
}: "SEL3" operation (For operating procedure, see 9.1.2 Switching operation.) - - Return to variable view screen
‘ & "ENT"  operation - - - Go back to upper layer
>{, 1.Password & Disp ><1= >/1.Password Set

N
&
c
S

<

2.Password

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

W
(@]
g
o
BN
%)
ol
<
s
®
<“
\

3.Process Var. >{ 1.Var. Priority

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,, N :
{4 Maintenance | 2.Refresh LCD

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,, AN AV

15.Auto Zero 3.Font |
Ty 7
i6.Count/Totall | 4.Decimal Place 1.Mass Flow

H<

2.Vol Flow

3.Density

v
4.Totalizer1
Ret. to Top Ret. to Top

I<

I<

A

A

J

4 Back Light

i

5.LCD Reverse

Ret. to TOD
{ Exit -{Exit

\J
’ Variable view screen ‘

A

NOTE: 1 I For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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No. Item Description Setup Default
Selects password active/inactive. With "ON" selected, entering a password is requested before entering
1-1 Password Set setup menu screen from "MODE SELECT" screen. This prevents unauthorized password change. See 9.4 | Off
For details of password, see 9.5 Password Function.
Sets a password. To validate the setting, password function in [No. 1-1] requires to be turned "ON".
1-2 Password A precaution to remember: If password is forgotten, there will be no way to change parameters. See 9.3 19999
1-3-1 Var. Priority Selects run indicator dlsp!ay/hlde_ and priority of variables view. See 9.11
For details, see 9.1.1 Variables view screen setup.
Changes LCD display refresh rate (ms). Select one from 1: 100ms, 2: 200ms, 3: 500ms, 4: 1000ms, or 5:
1-3-2 Refresh LCD 2000ms. Select a slower rate if the reading changes too fast, making it difficult to read; select a faster rate if | See 9.4 |500ms

prompt readout is desired.

Changes LCD font size.
1-3-3 Font 1: Double angle = Larger font, allowing 2 variables view in one screen. See 9.4 | Double
2: Normal = Smaller font, allowing 3 variables view in one screen.

Changes deml pt. pos. in LCD instant mass rate. Select one that matches instant mass rate used. Select
1-3-4-1 Mass Flow from 1: Auto = Auto (from 5th deml. plc. to no fractions, 2: Integer = No fractions, 3: 1st decimal = to 1st See 9.4 |Auto
dcml place, 4: 2nd decimal = to 2nd deml plc., 5: 3rd decimal = to 3rd deml plc., 6: 4th decimal = to 4th deml plc.

Changes dcml pt. pos. in instant volume rate on LCD. Select one that matches instant mass rate used. Select
1-3-4-2 Vol Flow from 1: Auto = Automatic, 2: Integer = No fractions, 3: 1st decimal = to 1st decml place, 4: 2nd decimal = to 2nd | See 9.4 |Auto
deml ple., 5: 3rd decimal = to 3rd deml plc., 6: 4th decimal = to 4th deml plc.

Changes LCD decimal point position in density. Set to match the density used. Selectable from 1: Auto =
1-3-4-3 Density Automatic, 2: Integer = No fractions, 3: 1st Decimal = to 1st deml place, 4: 2nd Decimal = to 2nd dcml See 9.4 |Auto
place, 5: 3rd Decimal = to 3 rd dcml place, 6: 4th Decimal = to 4th dcml place.

Changes LCD decimal point position in total flow 1. Set to match the total flow 1 used. Selectable from 1:
1-3-4-4 Totalizer1 Auto = Automatic, 2: Integer = No fractions, 3: 1st Decimal = to 1st dcml place, 4: 2nd Decimal = to 2nd | See 9.4 |Auto
deml place, 5: 3rd Decimal O to 3rd deml place, 6: 4th Decimal = to 4th deml place.

No. Item Description Setup Default

Selects backlight mode. (In an erratic condition, it stays on or blinks depending on its nature.)

1: Off: Backlight stays off.
; 2: Sleep 5 min: Stays on for 5 min before it goes out. Sleep
- Back Light .
-4 9 3: Sleep 10 min: Stays on for 10 min before it goes out. See 9.4 5min
4: Sleep 20 min: Stays on for 20 min before it goes out.
5: Sleep 30 min: Stays on for 30 min before it goes out.
1.5 LCD Reverse Flips the display of LCD vertically, including the assignment of SEL and ENT switches. See 9.4 |OFF

OFF: Not reversed ON: Reversed
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9.2.3 Transition chart of view (2)

V1 "SEL1" operation A
’ MODE SELECT ‘ }: "SEL3" operation (For operating procedure, see 9.1.2 Switching operation.) -+ - Return to variable view screen

’ v "ENT"  operation -+ - Go back to upper layer

>/1.Flow Param

j

> 1.Mass Unit

;

2.Vol Unit

3.Flow Damp

H<

v

:

4.Flow Cutoff

H

5.Flow Direct

I<

Ret. to Top

Exit

A

\

gl

2.Dens Param >11.Dens Unit

H

2.Dens Damp

H<

3.Slug Low

H

4.Slug High

|

5.Slug Duration

G

>/1.Dens Compen

6.Special Dens

2.Std Temp

H

3.Exp Coef

H

4. Settled Dens

N
5.Dens Value

v
Ret. to Top

H
:

Ret. to Top

AV4
: |

I

A

<-
A

<L
@
)
=4
oK
5
]
=1

\

>(1.Temp Unit

&
I
~
—
>
g i<
3

2.Temp Damp

Ret. to Top
N -Exit
|

\
’ Variable view soreen‘

[=|NOTE: 3%1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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No. Item Description Setup Default
. Selects instant mass flowrate unit. For available units of measure, see 9.20 Available setup units. .
211 Mass Unit Units of flowrate-related views and settings keep track of the units selected. See 9.4 |kg/min
. Selects unit of instant volume flowrate. For available units of measure, see 9.20 Available setup units. .
212 Vol Unit Flowrate-related units of measure and settings keep track of the units selected. See 9.4 |L/min
Changes instant flowrate damping factor (sec).
2-1-3 Flow Damp If flowrate fluctuates excessively, select a larger value; if fast response is desired, select a smaller value See 9.3 |08
(0 to 200 sec).
Changes cutoff (%) of instant mass rate. With respect to the cutoff rate multiplied by max allowable instant mass rate and cutoff rate,
2-1-4 Flow Cutoff instant rate is clamped at 0 within the range where - cutoff rate < instant mass rate < +cutoff rate. If flowrate fluctuates excessively, See 9.3 |0.3
select a larger value; if measurement down to small flows is desired, select a smaller value (0 to 5 %).
Changes flow direction.
2-1-5 Flow Direct 1: Forward = + flow when the fluid runs in the flow direction of sensor; - flow if the fluid runs opposite to the flow direction of sensor. | See 9.4 |Forward
2: Reverse = - flow when the fluid runs in the flow direction of sensor; + flow if the fluid runs opposite to the flow direction of sensor.
No. Item Description Setup Default
Selects density unit.
2-2-1 Dens Unit For available units of measure, see 9.20 Available setup units. See 9.4 |g/ml
The unit of density-related views and settings keep track of the unit selected.
2.0.0 Dens Damp Changgs density damping factor (sec). Ny ) . See 93 |40
If density fluctuates excessively, select a larger value; if fast response is desired, select a smaller value.
203 Slug Low Sets lower limit density (low end in normal d_ensuty) for slug flow detection. See 9.3 Liquid: 0.3
Set a value smaller than expected flow density. Gas: 0
> . Sets higher limit density (high end in normal density) for slug flow detection. Liquid: 2
224 Slug High Set a value larger than expected flow density. See 9.3 Gas: 10
) Sets the duration required for detecting slug flows. During the preset duration, if measured density falls below
2-2-5 Slug Duration lower limit density [No. 2-2-3] or exceeds upper limit density [No. 2-2-4], it is identified as slug flow to indicate See 9.3 [0
an alarm.
Sets enable/disable of reference temp. conversion function on density.
1: Off = Reference temp. conv. function disabled. 2: On = Ref. temp. conv. function is activated based on the
2-2:6-1 Dens Compen following formula and the obtained dens. value is used in the view and output, etc. See 9.4 |Off
Dens. after ref. temp. conv. = Measured dens. + {ref. temp. conv. factor [No. 2-2-6-3]x(fluid temp. - ref. temp. [No. 2-2-6-2])}
oA Changes the ref. temperature (°C) of the ref. temperature conversion function.
2-2-6-2 Std Temp The setting is valid when selection [No. 2-2-6-1] of ref. temperature conversion function is active. See 9.3 120.00
Py Changes ref. temp. conversion factor ([g/ml/°C]) in the ref. temp. conversion function.
22-6-3 Exp Coef The setting is valid when selection [No. 2-2-6-1] of ref. temperature conversion function is active. See 9.3 0.00024
Sets enable/disable of fixed density function.
1: Off = Fixed density function is inactive.
2-2-6-4 Settled Dens 2: On = Irrespective of density measurement, the fixed density [No. 2-2-6-5] is reflected in the output. (True density is displayed | See 9.4 | Off
as density value.)
(With On selected, vol flow is suffixed with (s) to avoid confusion with true density volume output.
Changes fixed density (g/ml) of fixed density function.
2-2-6-5 Dens Value The setting is valid when selection [No. 2-2-6-4] of fixed density function is active. See 9.3 |1.0000
No. Item Description Setup Default
Selects temperature unit of measure.
2-3-1 Temp Unit For available units, see 9.20 Available setup units. See 9.4 |°C
The unit of temperature-related views and settings keeps track of the unit selected.
. Changes temperature damping factor (sec).
232 Temp Damp If temperature varies widely, select a larger value; if fast response is desired, select a smaller value. See9.3 4.0
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9.2.4 Transition chart of view (3)

i - - Described on other pages
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NOTE: 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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No.

Iltem

Description

Setup

Default

2-4-1-1

Assign

Changes analog output 1 assignment. (See 9.13 Analog Output Function.)
If assignment is changed, reconfigure upper limit [No. 2-4-1-2], lower limit [No. 2-4-1-3], low cutoff [No. 2-4-
1-4], and damping factor [No. 2-4-1-5] for optimum settings.

See 9.4

Mass Flow

2-4-1-2

URV

Changes analog output 1 upper limit. A 20mA output is produced at the value so set.
A value smaller than lower limit [No. 2-4-1-3] and a value larger than max allowable range are not
acceptable.

See 9.3

180.000

2-4-1-3

LRV

Changes analog output 1 lower limit. A 4mA output is produced at the value so set.
A value larger than upper limit [No. 2-4-1-2] and a value larger than the max allowable range are not
acceptable.

See 9.3

0.00000

2-4-1-4

Lowcut

Changes analog output 1 low cutoff (%).
When low flow cutoff is greater than proportion of analog output where upper limit [No. 2-4-1-2] is set at
100% and lower limit [No. 2-4-1-3] at 0%, analog output is clamped at 4mA.

See 9.3

0.0

2-4-1-5

Added Damp

Changes analog output 1 damping factor (sec).
If analog output 1 fluctuates excessively, select a larger value; if fast response is desired, select a smaller
value.

See 9.3

0.0

No.

Iltem

Description

Setup

Default

2-4-2-1

Assign

Changes analog output 2 assignment. (See 9.13 Analog Output Function.)
If assignment is changed, reconfigure upper limit [No. 2-4-2-2], lower limit [No. 2-4-2-3], low cutoff [No. 2-4-
2-4], and damping factor [No. 2-4-2-5] for optimum settings.

See 9.4

Mass Flow

2-4-2-2

URV

Changes analog output 2 upper limit. A 20mA output is produced at the value so set.
A value smaller than lower limit [No. 2-4-2-3] and a value larger than the max allowable range are not
acceptable.

See 9.3

180.000

2-4-2-3

LRV

Changes analog output 2 lower limit. A 4mA output is produced at the value so set.
A value larger than upper limit [No. 2-4-2-2] and a value larger than the max allowable range are not
acceptable.

See 9.3

0.00000

2-4-2-4

Lowcut

Changes analog output 2 low cutoff (%).
When low flow cutoff is greater than proportion of analog output where upper limit [No. 2-4-2-2] is set at
100% and lower limit [No. 2-4-2-3] at 0%, analog output is clamped at 4mA.

See 9.3

0.0

2-4-2-5

Added Damp

Changes analog output 2 damping factor (sec).
If analog output 2 fluctuates excessively, select a larger value; if fast response is desired, select a smaller
value.

See 9.3

0.0

No.

Iltem

Description

Setup

Default

2-4-3-1

Assign

Changes pulse output 1 assignment. (For functions, see 9.12 Pulse Output Function.)
If assignment is changed, reconfigure frequency at full scale [No. 2-4-3-2], full scale flowrate [No. 2-4-3-3],
and low cutoff [No. 2-4-3-4] for optimum settings.

See 9.4

Mass Flow

2-4-3-2

Freq Factor

Changes the max frequency of pulse output 1. An output is produced at the frequency (duty 50%) set at
full scale [No. 2-4-3-3]. Set up to match the measuring frequency range of instrument used for pulse output
measurement.

See 9.3

1000.0

2-4-3-3

Rate Factor

Changes pulse output 1 full scale flowrate.
An output is produced at the max frequency [No. 2-4-3-2] when preset flowrate is reached.

See 9.3

180.000

2-4-3-4

Lowcut

Changes low cutoff (%) of pulse output 1.
When proportion of flowrate falls below low cutoff where full scale flowrate [No. 2-4-3-3] is set at 100%, the
pulse output is clamped at 0.

See 9.3

0.0
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9.2.5 Transition chart of view (4)

- - Described on other pages
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’ Variable view screen ‘

[=]NOTE: %1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
68

i




L-760-19-E

No. ltem Description Setup Default
2-4-4-1 Override Assigns status output to analog output 2. (For detail, see 9.14 Status Output Function) See 9.4 | Off
2-4-4-2 Function Changes status output assignment. (For detail, see 9.14 Status Output Function.) See 9.4 | No Function

1: Off = No assignment to status output,
2-4-4-3-1 | Sensor Fail 2: On = Sensor Fail state is assigned to status output. See 9.4 |Off
For detail of Sensor Fail, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-2 | Txr Fail 2: On = Txr Fail state is assigned to status output. See 9.4 | Off
For detail of Txr Fail, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-3 | Cal Fail 2: On = Calibration Fail state is assigned to status output. See 9.4 | Off
For detail of Calibration Fail, see 10.1 Error Messages.
) 1: Off = No assignment to status output,
2-4-4-3-4 |Satura. Aim. Sets output item(s) when 2: On = Saturated alarm state is assigned to status output. See 9.4 | Off
[Error Status] is selected For detail of Saturation alarm, see 10.1 Error Messages.
under assignment selection | 1: Off = No assignment to status output,
2-4-4-3-5 |Param Alm. [No.2-4-4-2] of status output. | 2: On = Parameter alarm state is assigned to status output. See 9.4 | Off
(Multiple settings available) | For detail of Parameter alarm, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-6 | Txr Alm. 2: On = Txr alarm state is assigned to status output. See 9.4 | Off
For detail of Txr alarm, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-7 | Slug Alm. 2: On = Slug alarm state is assigned to status output. See 9.4 |On
For detail of Slug alarm, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-8 | Cal in prog. 2: On = Cal in Progress state is assigned to status output. See 9.4 | Off
For detail of Cal in Progress, see 10.1 Error Messages.
1: Off = No assignment to status output,
2-4-4-3-9 | Fix Output 2: On = Fix output state is assigned to status output. See 9.4 |Off
For detail of Fix output, see 10.1 Error Messages.
2-4-4-4 Drive Output Po. The threshold value of a drive output can be set up. See 9.4 | 100
. 1: Negative = Sets output logic as negative logic .
2-4-4-5 | Output Logic 2: Pogitive = Sets outp‘:t Iogigc as pos%ive Iogig See 9.4 | Negative
No. Item Description Setup Default
Selects analog output pattern when an alarm condition occurs (sensor failure, Txr failure, or parameter alarm).
2-4-5-1 Analog 1: Downscale = Produces 2.4mA, 2: Zero = Produces 4mA, See 9.4 | Downscale
3: Hold = Produces analog value as it is in an error, 4: Upscale = Produces 21.6mA.
Selects pulse output pattern in an error (sensor failure, Txr failure, or parameter alarm).
2-4-5-2 Pulse 1: Zero = Stops pulse output, 2: Hold = Produces pulse output value as it is in an error, See 9.4 | Zero
3: Upscale = Produces an 11kHz output.
2-4-5-3 Pulse ups val Sets pulse upscale frequency during an alarm. See 9.4 |11000Hz
Selects status of pulse and analog output during Slug Alm.
2-4-5-4 Slug ups 1: Upper—Upscale frequency, 21.6mA 2: Lower—0Hz, 4mA xApplied to analog output only when flowrate See 9.4 | Lower
is assigned.

No. Item Description Setup Default

2-5-1 Function Changes status input assignment. (See 9.15 Status input functions.) See 9.4 | No function
Selects status input operating conditions.

2-5-2 Input Logic 1: Normal Open = Input is recognized when status input is close and begins operation. See 9.4 |Normal
2: Normal Close = Input is recognized when status input is open and begins operation. Open

No. ltem Description Setup Default
’ Changes H/L alarm assignment. (See 9.16 High low alarm functions.

261 Assign To va?idate this setting, i?is neceésary that H/E alarm be selected at s)tatus output assignment. See 9.4 | Mass Flow
Selects type of H/L alarm.

2-6-2 H/L Aim. Type 1: High alarm = High alarm is active, 2: Low alarm = Low alarm is active, See 9.4 |High Alarm
3: H/L alarm = Both high and low alarms are active.
Changes high alarm setting. A value exceeding this setting activates high alarm; when it falls below this

2-6-3 High Alm. Po. setting by H/L alarm hysteresis [No. 2-6-5], high alarm condition is reset. A setting smaller than low alarm See 9.3 |0.0
[No. 2-6-4] is not acceptable.
Changes low alarm setting. A value falling below this setting activates low alarm; when it exceeds this

2-6-4 Low Alm. Po. setting by H/L alarm hysteresis No. 2-6-5], low alarm condition is reset. A setting smaller than high alarm See 9.3 |0.0
[No. 2-6-3] is not acceptable.
Changes high/low alarm hysteresis setting. Frequent annoying false alarms (repetitive alarm on/off in

2-6-5 H/L Alm. hys short duration) can be alleviated by choosing a larger value. To get an accurate picture of alarm condition, |[See 9.3 |0

choose a smaller value.
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9.2.6 Transition chart of view (5)
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[=|NOTE: %1 : This function is disabled in Write Protect mode (refer to section 9.2).
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No. Item Description Setup Default

Runs a check for possible problems in the probe.
3-1-1-1 Hardware For details, see 9.6.1 Probe check. See 9.6.1 —
CAUTION: Be very careful as this check can stop outputs under certain circumstances.

Runs a check for possible problems in the transmitter.

For details, see 9.6.3 Transmitter check. See 9.6.3 —

3-1-1-2 Txr Condition

Tests backlight for possible problems by forcibly turning it on and off. While test continues, the LCD remains dead.
3-1-1-3-1 |Back Light Performance test consist of WHT backlight lit (3 sec), ORG backlight lit (3 sec) and backlight unlit (3 sec) conducted |See 9.4 —
twice one after the other (total of 18 sec) and ends automatically. After the test, the LCD restores normal illumination.

Tests LEDs for possible problems by forcibly turning them on and off. While test continues, the LCDs remain dead.
3-1-1-3-2 [LED Performance test consist of RED LED lit (1.5 sec) and GRN LED lit (1.5 sec) conducted 6 times alternately —
(total of 18 sec) and ends automatically. After the test, the LCDs restore normal illumination.

Tests LCD for possible problems by illuminating and extinguishing all LCD dots. While test continues, the LCDs
3-1-1-3-3 |LCD are forcibly switched in and out. Performance test consist of all dots lit (3 sec) and all dots unlit (3 sec) conducted —
twice alternately and ends automatically (a total of 12 sec). After the test, the LCDs restore normal illumination.

No. ltem Description Setup Default
Static - .
. Runs a check for stability of sensor signal at zero flow.
8-1-2-1 Flow Measurement Stability | details, see 9.6.3 Flow measurement stability check (zero flow). See9.6.3 -
Check (zero flow)
Dynamic " . . . .
122 |Fow Msasuamant Sy | TS5 SHeck o ety of srsorsnai e slowro e e, Seesed| -
Check (normal flow) or details, see 9.6.4 Flow measurement stability che ormal flow).
No. ltem Description Setup Default
: Produces a simulated output of analog output 1. It is beneficial for testing cable fault and performance of
8-2-1 Fix Analog1 associated equipment. For details, see 9.7.1 Analog output. See 9.7.1 -
3.0.0 Fix Analog2 Produ_ces a smulated output of _analog output 2. It is beneficial for testing cable fault and performance of See 9.7.1 _
associated equipment. For details, see 9.7.1 Analog output.
: Produces a simulated output of pulse output 1. It is beneficial for testing cable fault and performance of
-2- Fix Pulse1 —
323 X Fulse associated equipment. For details, see 9.7.2 Pulse output. See 9.7.2
Produces a simulated output of status output. It is beneficial for testing cable fault and performance of
824 Status Output associated equipment. For details, see 9.7.3 Status output. See 9.7.3 -
. Monitors status input. It is beneficial for testing cable fault and performance of associated equipment.
8-2:5 Status Input For details, see 9.7.4 Status monitor input. See 9.7.4 —
No. ltem Description Setup Default
Performs zeroing. When you perform zeroing, verify that the flow is at zero.
331 Auto Zero For details, see 9.8 Zeroing Function. See 9.8 -
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9.2.7 Transition chart of view (6)
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[=|NOTE: 1 : This function is disabled in Write Protect mode (refer to section 9.2).

72




L-760-19-E

— »(34-1-1

——————»34-1-2

——p3-4-2-1

— »(34-22

—3-5-1

Parameter operation

For details, see 9.19 Parameter Copy Function.

No. Item Description Setup Default
Trims 4mA analog output 1. It is factory adjusted and normally further adjustment is not required.
4mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 —
For details, see 9.9 Analog Output Trim.
Trims 20mA analog output 1. It is factory adjusted and normally further adjustment is not required.
20mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 —
For details, see 9.9 Analog Output Trim.
No. Iltem Description Setup Default
Trims 4mA analog output 2. It is factory adjusted and normally further adjustment is not required.
4mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 —
For details, see 9.9 Analog Output Trim.
Trims 20mA analog output 2. It is factory adjusted and normally further adjustment is not required.
20mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 —
For details, see 9.9 Analog Output Trim.
No. ltem Description Setup Default
Resets counter 1 and totalizer 1 reading to 0.
Count/Totalt For details, see 9.10 Reset Function. See 9.10 -
No. Item Description Setup Default
41 Input Signals The screen is used for maintenance. View only —
Shows the number of running hours of transmitter.
4-2 View History Can be switched to calendar view. (Incorporated clock is maintenance oriented; No updating takes place if —
power to the transmitter is interrupted.)
When the number of running hours exceeds 100,000, a black circle "@" begins to blink at lower left of LCD
4-3 Telop Info. which can be canceled. See 9.4 ON
1: Off = "@" stays off irrespective of elapsed hours. 2: ON = warning "@" begins to blink after 100,000 hours.
4-4 Soft Version Shows the software version and checksum value. View only —
45 Recovery Recovers the parameters from parameter back-up area. See 919 _
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9.3 Parameter Value Entry

The procedure to enter a numerical data of parameters is described here. As an example, reconfiguring
the temperature damping factor from "4.0" to "4.2" is covered in this section. A similar procedure
applies to setting up other parameters.

Temp Param (1) Bring up the parameter item subject to setup.
1 Tem h Operate the view until the desired item subject to setup appears.
p Unit " e . .
2 Temp Damp (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)

Exit When the cursor is moved and located at the desired item, click "SEL1" to bring up the
temperature damping factor setup screen.

v Click "SEL1".

Temp Damp (2) Decide whether to modify this parameter or not. .
sec Current setting is shown. If you want to modify it, click "SEL 3" to proceed to the next
screen.
If the current setting is OK, click "ENT" and then "SEL3" to return to the menu select
4 .0 screen.
m EXT Temp Damp
Click "SEL3"" | Click "ENT" sec
i lick "SEL3".
e 4 .0 Click "SEL3 >
Click "ENT".
CHG
v -~
Temp Damp (3) Numerical data adjustment
sec To move the cursor to the right, click "ENT".
[ J 4.0 (As scroll continues, a click next to the rightmost digit brings up a numerical data field
0 where all digits are highlighted [decision window]; clicking "ENT" further brings the cursor
. to the leftmost digit.)
Hi 200.0 To increment the number, click "SEL1". To continually increment the number, hold "SEL1".
Lo 0.0 (The number changes in the order "0" = "1" = "2" = "3" = "4" = "5" = "6" = "7" ="
L NN AT
v Click "ENT twice. ® Move the cursor to the digit of interest.
Temp Damp With a change from "4.0" to "4.2" in mind, move the cursor to the 1st decimal place
sec subject to data adjustment.
o 4.0 Click "ENT" twice. (The next screen appears.)
4 . (@ Adjust the numerical value.
Hi 200.0 With a change from "4.0" to "4.2" in mind, adjust the number in the 1st decimal place from
Lo 0 o "0t "2
Click "SEL1" twice. (The next screen appears.)
T y C“CKDSEU twice. (® Bring up the state ready to finalize numerical value entry.
emp Damp coe Click "ENT", readying for finalizing the entry.
° 2.0 (The next screen appears.)
4 .
Hi 200.0
Lo 0.0
v _Click "ENT" once.
Temp Damp @ Finalize the entry.
sec Confirm that the desired numerical value is indicated.
[ 4.0 Click "SEL1" readying for final confirmation of entry.

(The next screen appears.)

¥ Click "SEL1".
Temp Damp (4) Activate the data entry.
sec @ If the setting "4.2" is definitely OK, click "SEL3".
[ ] 4.0 Setting is now complete. The previous data 4.0 is replaced by 4.2 and the window
4 2 returns to the initial menu se_lect screen.
If you want to abort the setting process, click "ENT". (The next screen appears.)
Hi 200.0
Lo 0. 0| Click "SEL3". R
m EXT e
Click "ENT".A W/ Click "ENT".
Temp Damp @ If you want to abort the setting process, click "SEL3". 1
sec A numerical value "4.0" remains unchanged and the window returns to the initial menu
[ 4.0 select screen.
4 . 2
H i 200.0
Lo 0. 0| Click "SEL3".
O K E |mi
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9.4 Parameter Selection

The procedure to select a menu item of parameters is described here. As an example, selecting "Kelvin"

in temperature unit setting is covered in this section. A similar procedure applies to setting up other
parameters.

Temp Param (1) Bring up the parameter item to be configured.
m Operate the view until the desired menu item to be set up appears.
2 Temp Damp (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.) ]
Ret. to Top Move the cursor to the desired item, operate "SEL 1" to bring up temperature unit setup
-3 Exit screen.
v Click "SEL1".
Temp Unit (2) Decide whether to change this parameter or not.
® degC If you want to modify the current parameter shown, operate "SEL 3" to proceed
to the next screen.
If the current setting is acceptable, click "ENT" and "SEL 3" to return to the menu
select screen.
EXT Temp Unit
Click "SEL3". i Click "ENT". ® deg C
i Click "SEL3".
Click "ENT".
CHG +
A 4
Temp Unit (3) A change in option select screen
@® deg C ( Click "ENT" twice to select the desired item (Kelvin).
(To continue scrolling, hold down "ENT" key.)
2 deg F
3 Kelvin
4 deg R
Exit
v Click "ENT".
Temp Unit
® deg C
1 deg C
3 Kelvin
4 deg R
Exit
W/ Click "ENT".
Temp Unit (@ Confirm that the desired item (Kelvin) is selected.
® degC To activate this setting (Kelvin), click "SEL 1".
1 deg C To abort setting, click "ENT" twice and select Exit.
2 deg F
4 deg R (4) Finalizing the menu item.
Exit @ If the setting (Kelvin) is O.K., operate "SEL 3".
Temp Unit Setting ils complete and it returns to the initial
Kk "ENT" menu select screen.
Click "ENT". 1 deg C ® degcC To abort setting, click "ENT" twice. (The
2 deg F screen below appears.)
4 deg R - R
Exit Click "SEL3". R
EXT v
LV (@ To abort setting, click "SEL 3".
Temp Unit Temp Unit The unit remains unchanged and it returns to 4
@® degC @® degC the initial menu select screen.
1 degC 1 deg C To abort setting, click "ENT". (Next screen
2 deg F 2 deg F appears.)
3 Kelvin
4 deg R 4 deg R
Exit S OE; : t@ m Operate "SEL3".
\ Click "ENT".
Temp Unit - . X . .
® degcC @ Ifitis desired to exit the unit select screen. click "SEL1".
1 deg C The window returns to the initial menu select screen.
2 deg F
3 Kelvin
4 deg R
i Click "SEL1".
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9.5 Password Function (Password) [=]NOTE: For this function, the setting change is disabled
in Write Protect mode (refer to section 9.2).

To safeguard transmitter signals and readings against unauthorized parameter modification, you can
configure the transmitter to request entering a password before bringing up the configuration screen.

9.5.1 Password function setup

To enable the password function, it is necessary that the following items be set up.

(1) Password function setting (Password Set) (See 9.2.2 Transition chart and description (1) [No. 1-1].)
To activate password function, select "ON" ; to deactivate it, select "OFF".

(2) Creating a password (Password) (See 9.2.2 Transition chart and Description (1) [No. 1-2].)
Enter a 4-digit login password of numerals.
Once these setting are activated, entering a password is asked before any request for password
modification. Use extra care in the setup process because if the user forgets his password, there
will be no way to get to the reconfiguration screen.

MODE (1) Bring up "MODE SELECT" screen.
Repeat clicking "EXT" until "MODE SELECT" screen appears.
("MODE SELECT" screen is shown at left.)
SELECT (2) Proceed key operation to enter the setup screen.
s Click "SEL3" and the password setup screen appears.
i Click "SEL3". (3) Decide whether to enter a password or not.

To enter a password, click "SEL3" to proceed to the next screen.
To exist the password entry process, click "ENT" and then click "SEL3"
to return to the normal screen.

Password

%k %k k%

EXT

Click "SEL3". 4 |Click "ENT". Password
Click "SEL3".
% %k % %k —
Click "ENT".
SET
v ! ,
Password (4) Creating a password.

(D Enter a numerical data.
Enter a password. (In the example at left, password is "1234".)

* % %k To increment the number, click "SEL1". To continually increment the
number, hold "SEL1". (Figure changes in the order "0" = "1" = "2" =

"3"=>"4" = "5" = "6" = "7" = "8" = "9")

To move the cursor to the right, click "ENT". (As you scroll, a click next

to the rightmost digit brings up a numerical data field where all digits

are highlighted [decision window]; clicking "ENT" further brings the

cursor to the leftmost digit.)

123 3 (@ Bring up the state ready to finalize the numerical value entry.

IC Ny Glic
Password

(Next screen appears.)
A password value ("1234") is set up.
Click "ENT", readying for finalizing the entry.

v Click "ENT". (The next screen appears.)
Password
® Finalize the entry.
Click "SEL1". The numerical data is finalized and a confirmation screen
appears.
(The next screen appears.)
¢ Click "SEL1".
Password @ If "1234" in this password screen is definitely OK, press "SEL3".

If the password is valid, "MODE SELECT" menu screen appears.
If the password is invalid, a message "Input error" appears, bringing up

1234 the password entry screen again.
To abort the setting process, press "ENT". (The next screen appears.)
EXT Fasswors ®To terminate password entry, click

Click "SEL3". ”\ { Click "ENT". "SEL3" and the window returns to

P the run screen.
R — 1234

Click "ENT".

O K E Iai E

* Invalid password

* Valid password i i

v (5) Password entry is complete. v
""DESE'-ECT i A setup menu view screen | Mass Flow g/s

2 Setup appears. 0.0000

3 Diag/Service Vol Flow L/min

4 Maintenance

5 Auto Zero 0'0000

6 Count/Totall 1 l
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9.6 Self-diagnostic Capabilities (Self-Diag)

Comprehensive self diagnostic capabilities are incorporated in this transmitter. To derive the maximum
benefit from the instrument, make full use of these functions during maintenance and inspection for early
identification of trouble or for investigation of the causes of trouble in a fault condition.

9.6.1 Probe check (Hardware)

A diagnostic test can be conducted to see if the transmitter is free from any problem in the probe circuitry.
If an error is detected upon diagnosis, there is a possibility that it presents a risk to maintaining accurate
measurement. You are prompted to follow the instructions given at an NG sign.

Self-Diag (1) Bring up the item of function you want to use.
1 Hardware Firstly, scroll the menu downward until the probe check item (Hardware) appears. (For the
2 Txr Condition procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.) When the cursor
3 LCD Test is located at probe check (Hardware), press "SEL1" to bring up probe check start screen.
—>
Ret. to Top
Exit <
l Click "SEL1".
Hardware (2) Decide whether to activate the function or not.
If running a probe check is desired, perform it at zero flow.
To start a probe check, click "SEL3" to proceed to the next screen.
SET UP If you want to end the operation without running a check, press "ENT"
ZERO FLOW ? and then click "SEL3". The window returns to the menu select screen.
EXT Hardware

Click "SEL3". N ! Click "ENT".

SET UP Click "SEL3".
T ZERO FLOW?
Click "ENT".
0 K @ Iai
A 4
Hardware (3) Description of probe (hardware) check function.
DSP Voltage Run a hardware check screen appears with test results to be indicated at right.
Input Fregq (During the check, GRN LED blinks on and off.)
Input Phase D When test is completed on all items, confirm the results at right. An "NG" indicates possible fault.
Input Amp If such is the case, take corrective action below:
Input Temp
Corrective action in case of NG
DSP Voltage: A fault in internal power supply is suspected; contact the factory for repair.
Results are indicated upon Input Freq: A fault in the frequency counter. Run a transmitter check (see 9.6.2 Transmitter check).
completion of individual If it proves to be OK, a fault in circuitry is suspected; contact the factory.
checks. Input Phase D: A fault in the phase difference measuring circuit. Run a transmitter check (see 9.6.2
Transmitter check). If it proves to be OK, a fault in the circuitry is suspected; contact the
factory.
Input Amp: A fault in the receiver circuit is suspected. Run a transmitter check (see 9.6.2 Transmitter
check). If it proves to be OK, a fault in the circuitry is suspected; contact the factory.
Input Temp: A fault in the temperature sensor. Run a transmitter check (see 9.6.2 Transmitter check).
If it proves to be OK, a fault in the circuitry is suspected; contact the factory.
4
Hardware (4) End of hardware check function
DSP Voltage OK To terminate hardware check, press "SEL3".
Input Freq OK Operation is brought to an end and the window returns to the initial menu select screen.
Input Phase D O K
Input Amp O K
Input Temp OK

I Click "SEL3".
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9.6.2 Transmitter check (Txr Condition)

A diagnostic test can be conducted to see if the transmitter is free from any problem. If an error
is detected upon diagnosis, there is a possibility that it presents a risk to maintaining accurate
measurement. You are prompted to follow the instructions given.

A precaution to remember: While the check is in progress, flowmetering is disabled with flowrate at 0
(zero).

Self-Diag (1) Bring up the item of function you want to use.
1 Hardware Firstly, scroll the menu downward until transmitter check (Txr Condition) appears.
2 Ty Condiilen (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)

3 LCD Test
Ret. to Top

(2) Run the function

Exit Place the cursor over transmitter check (Txr Condition) and click "SEL1".
Transmitter coil check begins and the next screen appears.
¥ Click "SEL1".
. (8) Description of transmitter check function

Txr Condition A check is conducted sequentially on individual items and results are
Temp connect indicated at right.
P.O. connect (During the check, GRN LED blinks on and off.)
EEPROM

Data Update
Txr Temp
Txr Voltage

Txr Condition (D Diagnostic results are OK.
Temp connect OK No problem is found in the trans-
P.O. connect oK mitter. A switch to menu select
» EEPROM oK screen takes place automatically.
* Allitems found OK| D gt g Update oK
Txr Temp OK
* Certain items found unusual. Txr Voltage OK
Txr Condition (@ A problem is found in the diagnostic test.
Temp connect NG A fault is in the transmitter.
P.O. connect NG Review the nature of item found to be NG and correct the conditions
EEPROM NG according to the instructions below.
Data Update NG To exit the transmitter check process, click "ENT".
Txr Temp NG . . .
Txr Voltage NG Corrective actions in case of NG
Failure OK? Temp. Connect: A fault is found in temperature sensor connections. Verify
- sensor connections. (See 7. Wiring Connections.)
Click "ENT". If erratic condition persists, contact the factory.

P.O.Connect: A fault is found in pickoff sensor connections. Verify sensor
connections. (See 7. Wiring Connections.)
If erratic condition persists, contact the factory.

EEPROM: Erratic data in EEPROM. A problem in operation is a
possibility; contact the factory. A problem in proper operation
is a possibility; contact the factory.

Date Update: Data error exists. A problem in proper operation is a
possibility; contact the factory.

Txr Temp: Internal temp. of transmitter is out of acceptable range;
continued operation in this condition will reduce life of

parts.
Flease Take necessary steps to lower temp.
If NG sign persists despite normal ambient temperature, a

Conform & Check defect in the transmitter is suspected; contact the factory.
-Sensor Txr Voltage: Internal voltage of transmitter is erroneous. Problem in

Condition proper operation is a possibility; contact the factory.
-Transmitter

Condition (® A warning message upon detection of a fault.

To exit the transmitter check process, click "ENT".
continue OK?

\:/ Click "ENT".
Still measure? @ A warning message upon detection of a fault.
’ The message tells the operator that correct measurement is no longer
T warranted under the current conditions..
Not supported To exit the transmitter check process, click "ENT".
condition. Operation is brought to an end and the window returns to the initial menu
select screen.
OK?
! Click "ENT".
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9.6.3 Flow measurement stability (at zero flow)

This check diagnoses your flow measurement installation for condition - whether it is free from external
disturbances and noises resulting from pipeline vibration or other factors.

To be successful in obtaining accurate results, run the test at zero flow.

Upon completion of the check, diagnostic results will be indicated and you will be prompted to follow
the instructions given.

Stabilit (1) Bring up the item of function you want to use.
m_ Firstly, proceed key operation to show Installation (flow measurement stability check)
2 Dynamic (zero flow) screen.
Ret. to Top (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
Exit When the cursor is placed over flow measurement stability check (Static), click
"SEL1" to bring up flow measurement stability check (zero flow) start screen.
l Click *SEL1". (2) Decide whether to activate the function or not.
Static If you want to run flow measurement stability check (zero flow), conduct it at zero
Installation flow. To start Static check (zero flow), click "SEL3" to proceed to the next screen.
To exit the check process without running a check, click "ENT" and then click
SET UP "SEL3". The window returns to the menu select screen.
ZERO FLOW?
EXT Static
Click "SEL3". N | Click "ENT". Installation
P SET UP
LT ZERO FLOW?
Click "ENT". Click "SEL3".
0 K E m
v V' s
Static (3) Description of probe check function
Installation Run pipeline flow measurement stability (zero flow) start screen appears and

count down begins. (The check lasts in 30 seconds, approx.)
(During the check, GRN LED blinks on and off.)

Please Wait.
EEEEEEEEEN

* Best Condition
%) Diagnostic results

Best Condition is indicated.

Top rated condition, permitting accurate and satisfactory measurement. Use the
meter in this state.

To end flow measurement stability check (zero flow) process, click "SEL3".
Operation is brought to an end and the window returns to the initial menu select
screen.

Click "SEL3".

Best Condition.

v

I - = < T

ﬁ * Good Condition A

(@ Good Condition is indicated.
Sufficient for flow measurement. Use the meter in this state.

Good Condition. To end flow measurement stability check (zero flow) process, click "SEL3".
Operation is brought to an end and the window returns to the initial menu select
screen.

Click "SEL3".

v

L BN |

ﬁ * Not so Good Condition A
® Not so Good Condition
Not so Good Flow signal fluctuates. Verify influences of pump vibration or other disturbances.
Condition. To stabilize flow signal fluctuation, we suggest to select a larger damping factor for
Need to the flow. To end flow measurement stability check (zero flow) process, click
addition flow "SEL3". Operation is brought to an end and the window returns to the initial menu
damp factor. select screen.
Click "SEL3". R
>

ﬂ @ Bad Condition 4

Flow signal fluctuates excessively.

Bad Condition. Inspect the pipeline for condition. (See 6.4 Piping Instructions.)
Check the Verify influences of pump vibration or other disturbances.
installation To stabilize flow signal fluctuation, we suggest to select a larger damping factor for
-Pumping Noise the flow. To end flow measurement stability check (zero flow) process, click
_Other "SEL3". Operation is brought to an end and the window returns to the initial menu
instruments select screen.
Click "SEL3".
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9.6.4 Flow measurement stability check (at normal flow)

This check diagnoses your flow measurement installation for condition while allowing the fluid flow -
whether it is free from external disturbances and noises resulting from pipeline vibration or other factors.
Upon completion of the check, diagnostic results will be indicated and you will be prompted to follow
the instructions given.

During the process of diagnosis, analog output and pulse output operations are suspended.

Stability (1) Bring up the item of function you want to use.
1 Static Firstly, proceed key operation to show Installation (flow measurement stability check)
screen. ST y
Ret. to TOP (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
Exit When the cursor is placed over flow measurement stability check (Dynamic), click "SEL1"
to bring up flow measurement stability check (Dynamic) start screen.
{ Click "SEL1".
Dynamic (2) Decide whether to activate the function or not.
Installation If you want to run flow measurement stability check (Dynamic), settle down the
flow to a steady state and then click "SEL3" to go to the next screen.
SET UP To exit the check process without running a check, click "ENT" and then click
STABLE FLOW ? "SEL3". The window returns to the menu select screen.
EXT Dynamic
Click "SEL3". D | Click "ENT". Installation
P SET UP Click "SEL3". R
L TTTTTTTTTTZ STABLE FLOW g
Click "ENT".
| ok B & | 1
Dynamic (3) Description of probe check (Dynamic) function
Flow deviation Run flow measurement stability check (Dynamic) screen appears and
0.00% countdown begins.
Total deviation (The check lasts in 30 seconds, approx.)
o (During the check, GRN LED blinks on and off.)
0.00%
Please Wait.
EEEEEEEEEN
ﬁ * Stable flow
Dynamic (4) Diagnostic results
Flow deviation @ Stable flow _ N _
0.00% Stable flow signals. Satisfactory condition for measurement. Use the meter in
L this state.
Total deviatio no To end flow measurement stability check, click "SEL3". Operation is brought
] 0.00% to an end and the window returns to initial menu select screen.
Stable flow. Click "SEL3". R
ﬁ * Not so stable flow
D - @ Not so stable flow
= IV na ngjl c . Flow signal fluctuates. +
ow devl aO ! 8’8 o To stabilize flow signal fluctuation, we suggest to select a larger damping
Total d iati ° factor for the fluid flow.
ota evli aO IOO(?"/ To end flow measurement stability check process, click "SEL3". Operation is
Not so : ° brought to an end and the window returns to the initial menu select screen.
Stable flow. Click "SEL3". R
>
* Unstable flow
® Unstable flow
- Flow signal fluctuates excessively; Inaccurate measurement is a possibility.
Dynamic We suggest to inspect the pipeline once for condition (zero flow).
Flow deviation (See 9.6.3 flow measurement stability check (zero flow).
0.00% To stabilize flow signal fluctuation, we suggest to select a larger damping factor
Total deviation of flow. » . o
0.00% To end flow measurement stability check process, click "SEL3". Operation is
Unstable fl c; W brought to an end and the window returns to the initial menu select screen.

Click "SEL3".
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9.7 Simulated Signal Input/Output Capabilities (Loop Test)

This transmitter features simulated output and input monitor functions. They are beneficial for running a
loop check after installation and for diagnosing erratic flow signals.

9.7.1 Analog output
An analog output is available at any current magnitude.

(The procedure to provide a 12.00mA simulated output of analog output 1 is described here in the

example below.)

Loop Test
1 Fix Analog 1

(1) Bring up the item of function you want to use.
Firstly, proceed key operation to show a screen for simulated output of analog
output 1. (For the procedure to view individual items, see 9.2.2 to 9.2.7
Transition chart.) When the cursor is placed over simulated output of analog
output 1 (Fix Analog 1), click "SEL1" to bring up the simulated output setup
screen for analog output 1.

2 Fix Analog 2
3 Fix Pulse 1
4 Status Output
5 Status Input

Ret. to Top

1 Click "SEL1".
Fix Analog 1

m A

4.00

Click "SEL3".

> 4 . 0 0 Click "SEL3".

(2) Decide whether to activate the function or not.
If you want to start simulated output of pulse output 1, click "SEL3" to
proceed to the next screen.
To abort the process without producing a simulated output, click "ENT" and
then click "SEL3". The window returns to menu select screen.

Fix Analog 1

v

Fix Analog 1

Click "ENT".

CHG

(3) Enter a simulated output value.

mA Set up a simulated current output current value desired.
For setup procedure, see 9.3 Parameter Value Setup (3).
n O O (In the following screen, a value 12.00 is finalized.)
Hi 21.60
Lo 2.40
v
Fix Analo 1 (4) Run a simulated output
9 m Al (@ If a simulated output "12.0000" displayed is definitely OK, click "SEL3".
If you want to abort the simulated output process, click "ENT" and then click
1 2 0 0 "SEL3". The window returns to menu select screen
Hi 21.60
Lo 2.40
m AE,XT Fix Analog 1
Click "SEL3". "} | Click "ENT". m A
P Click "SEL3".
R — 12.00
Click "ENT". Hi 21.60
Lo 2.40

v

Fix Analog 1

Fld dev Analog 1
is fixed at

12.00mA
| Click "SEL3".

(5) Simulated output of analog output 1 is now generated.
Output of analog output 1 is fixed to 12.00mA.
(Unaffected by obtained measurements, error processing or other factors.)
(During the check, GRN LED blinks on and off.)
If you want to cancel the simulate output process, click "SEL3".
Simulated output stops and the window returns to initial menu select screen.
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9.7.2 Pulse output

A pulse output is available at any frequency desired.

(Simulated output in pulse output 1 is described here in the example below.)

This section covers the procedure to provide a 2100Hz simulated pulse output. A similar procedure applies
to other output settings.

Loop Test (1) Bring up the item of function you want to use.
1 Fix Analog 1 Firstly, proceed key operation to show a screen for simulated output of pulse
2 Fix Analog 2 output 1 (Fix Pulse 1).
: (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
g FixlPulse i When the cursor is placed over simulated output of pulse output 1 (Fix Pulse 1),
4 FixPulse 2 click "SEL1" to bring up simulated output setup screen for pulse output 1.
5 Status Output |
6 Status lnput -

] Click "SEL1".
Fix Pulse 1 (2) Decide whether to activate the function or not.
Hz If you want to start simulated output of pulse output 1, click "SEL3" to proceed
to the next screen.
To abort the process without running a simulated output, click "ENT" and then
1 O 0 0 O . 0 "SEL3". The window returns to menu select screen.

EXT Fix Pulse 1
Click "SEL3". /| Click "ENT". Hz
o Click "SEL3".
b 10000.0 R
“Click "ENT'. T
CHG E m A
A4
Ei Pul 1 (3) Enter a simulated output value.
I ulse b2 Set up a simulated output frequency desired.

For the setup procedure, see 9.3 Parameter Value Setup (3).
(In the following screen, a value 2100.0 is finalized.)

fgoooo.
Hi 11000.
Lo 0

Fix Pulse 1 Press ENT to move the cursor to the right.

Press the SEL key to change the value in the cursor
section.

When all the numbers are highlighted, press the SEL

key. The output frequency can be set.

Hi 11000.0
Lo 0.1

(4) Run a simulated output.

Hz If a simulated output "2100.0" is definitely OK, click "SEL3".

If you want to abort the simulated output process, click "ENT"
and then click "SEL3".

Fix Pulse 1

2 1 O 0 . O The window returns to menu select screen.
Hi 11000.0
Lo 0.1
EXT
- Fix Pulse 1
Click "SEL3". /N I Click "ENT". Hz
b Click "SEL3".
I — 2100.0
Click "ENT". Hi 11000.0
Lo 0.1
0 K E Iai
_" (5) Simulated output of pulse output 1 is now generated.
Fix Pulse 1 Output of pulse output 1 is fixed to 2100Hz.
(Unaffected by obtained measurements, error processing or other factors.)
Fld dev Pulset (During the check, GRN LED blinks on and off.)
is fixed at If you want to cancel the simulate output process, click "SEL3".
Simulated output stops and the window returns to initial menu select screen.
2100.0Hz
E BS

| Click "SEL3".
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9.7.3 Status output

A status output is available at any level desired.
This section covers the procedure to provide a simulated status output in the setting ON. A similar
procedure applies to other output settings

Loop Test (1) Bring up the item of function you want to use.
_ Firstly, proceed key operation to show a screen for simulated output of status
2 FixAnalog 2 output (Status Output).
3 Fix Pulse 1 (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
4 _Fix Pulse 2 When the cursor is placed over Status Output, click "SEL1" to bring up simulated
5 Status Output output setup screen for status output.
6 Status Input <
Exit D
(2) Decide whether to activate the function or not.
Click "SEL1". If you want to start simulated output of status output,
click "SEL3" to proceed to the next screen.
y To abort the procedure without running a simulated
Status Output output, click "ENT" and then "SEL3". The window [Status Output
returns to menu select screen.
Click "ENT".
EXT (3) Enter a simulated output value. CHG
. . Select the simulated output mode. . -
Click "SEL3". For the setup procedure, see 9.4 Parameter Selection (3). Click "SEL3".
Status Output Status Output Status Output
1 Off 1 off
2 On
Exit Click "ENT". Exit Click
"ENT".
Click "SEL1". Click "SEL1". Click "SEL1".

(4) Run a simulated output.
If setting "On" is definitely OK, click "SEL3".

v v

Status Output Status Output Status Output Status Output
1 O ff O ff

2 On 2 On L on |
Exit Click Exit Exit
"ENT"

0 & AR ext
Click "SEL3". Click "SEL3". Click "SEL3". Click "SEL3".
(5) Status output is now generated.
Output of status output is fixed to On.

Stat "O : : (Unaffected by obtained measurements,
atus HDutpu error processing or other factors.)

Status Output

Click "ENT". (During the check, GRN LED blinks on and off.)
Fld dev f Fld dev
) If you want to cancel the simulate output process, ’
Status Out is click "SEL3" Status Out is

fixed at fixed at

Simulated output stops and the window returns to

Click "ENT". off initial menu select screen. On
Sl E X
. ‘ Click "ENT".
Click "SEL3". Click "SEL3".
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9.7.4 Status input
You can monitor the status of status input signal.

Loop Test (1) Bring up the item of function you want to use "ENT".
1 Fix Analog 1 Firstly, proceed key operation to show a screen for Status Input monitor.
2 Fix Analog 2 When the cursor is placed over status input monitor (Status Input), click
3 Fix Pulse 1 "SEL1" to bring up status input monitor screen.
| 4 Status Output
Ret. to Top
Click "SEL1".
(2) Status input monitor active now.
The screen changes in the status input monitor mode.
If you want to cancel the input monitor mode, click "SEL3".
Input monitor mode is canceled and the window returns to menu select
screen.
* Status signal is in the open. * Status signal is in the close.
v \4
Status Input * Status signal is in the close. Status Input
A current state o/ A current state
is... Open € is ... Close
E m * Status signal is in the open. E m
Click "SEL3". Click "SEL3".
\ A

[=INOTE: Functions assigned to status input are still effective while monitoring. Set no assignment (No Function) before
monitoring if necessary.
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9.8 Zeroing Function

This feature detects errors in zeroing and reduces offset flowrate drift to minimum. At the stage of
installation and in cases where flow conditions significantly change, zeroing is an essential part of the
routines required for maintaining accurate and consistent measurement.

During the zeroing, fill the sensor unit completely with the fluid the temperature of which is within +10°C
from the temperature at which it operates.

AGAUTION: 1. Before using this function, close both the display lid and the terminal lid of
the transmitter and make sure that the transmitter is in the condition as the
actual operating condition.

2. Fluid (liquid or gas) must completely fill the sensor unit and be absolutely at
zero flow.

3. Accurate zeroing cannot be achieved unless fluid flow is completely halted.

4. Ensure that the shutoff valve has no leaks.

Zero adjustment comes in three options: with LCD switches, with status input, and through

communication. Each has identical functions. Choose one that best suits your task.

9.8.1 Through LCD display switches [=|NOTE: This function is disabled in Write Protect

mode (refer to section 9.2).

MODE SELECT

2 Setup
3 Diag/Service

(1) Bring up the item of function you want to use. This menu can

Calibration

1 Auto Zero Firstly, proceed key operation to show Calibration (Auto Zero) screen. -------------------------3 4 Maintenance be selected from
Ret. to Top (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.) MODE SELECT

. . : " " . 6 C /T 1
When the cursor is placed over zeroing (Auto Zero), click "SEL1" to bring up the next Lount/Tota

confirmation screen.

menu screen
shortcut.

(2) Confirm zero flow

Auto Zero

PLEASE CHECK.
INJOUTLET VALVE
#CLOSED/NON FLOW

Click "SEL3"

Auto Zero

IF EXE ZERO ADJ
PARMANENT DATA
-LOST -

Click "ENT".

Click "SEL3" iCIick "ENT". |!F EXE ZERO ADJ
! ~--5>[PARMANENT DATA

Shut off valves before after the meter and verify that fluid flow is halted.

Upon confirmation of steady state, click "SEL3" to proceed to the next screen.

If fluid flow is not completely halted, click "ENT" followed by clicking "SEL3".

Do not attempt zeroing. (Ensure zero flow once again before you perform zeroing.)

iililiilillllllll
PLEASE CHECK. )
Click "SEL3".

M IN/JOUTLET VALVE

M #CLOSED/NON FLOW

(3) Confirm precautionary notes during zeroing.
Performing zeroing overwrites previous zero setting.
Reconfirm. If no problem is found, click "SEL3" to proceed to the next screen.
If you want to reconfirm the state, click "ENT" followed by clicking "SEL3". Do not
attempt to run zeroing. (Upon reconfirmation of the state, perform zeroing.)

Auto Zero

Click "SEL3".

Auto Zero
kg/min

000.10

SET UP
ZERO FLOW?

Click "ENT".

Click "SEL3"{ !

-LOST -

(4) Confirm before performing the zeroing
The current measurement is shown.
If you want to perform zeroing, click "SEL3" to proceed to the next screen.
If you want to reconfirm the state, click "ENT" followed by clicking "SEL3". Do not run
zeroing. (Upon reconfirmation of the state, you may perform zeroing.)

Auto Zero

kg/min

000.10 Click "SEL3".

Auto Zero
kg/min

0.00

Sensor Input
stabilizing...

SET UP
ZERO FLOW?
0 K

(5) Zeroing in progress
Zeroing is now in progress. (During the zero adjustment, GRN LED blinks on and off.)
As a warning, RED backlight lights for 1 sec at start and end of zeroing.
(Zeroing lasts for 30 sec. approx.)

(6) Auto zero results

Upon completion of auto zero, results are indicated; 3 sec later, the window returns to menu select screen.

If zeroing has failed, you cannot expect accurate measurement in this state.
Reconfirm the state and perform the zeroing once again.

In case of auto zero failure, an error message "Auto Zero Failed" appears.
(For details, see 10.1 Error Messages.)

* Zeroing successful

u * Zeroing failed

Auto Zero
kg/min

0.00

Succeeded.

Auto Zero
kg/min

120.00

Failed.

U * 3 sec elapsed

H * 3 sec elapsed
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9.8.2 Through status input signal

You can perform the zeroing with status input signal. Follow the procedure given below for preparation
and operation:
(1) Preparation to assign status input to zeroing
+ Set status input function to "Auto Zero".
(For details of setup, see 9.15 Status Input and 9.2.5 Transition chart (4) [No. 2-5-1].
+ Set the logic of status input.
(For details of setup, see 9.15 Status Input and 9.2.5 Transition chart (4) [No. 2-5-2].
(2) Procedure to run the zeroing
By working with status input, you can perform the zeroing. Follow the procedure outline below:
(D Preparation
Verify the following precautions:
During the zeroing, fill the sensor unit completely with the fluid the temperature of which is
within £10°C from the temperature at which it operates.

ACAUTION: 1. Fluid (liquid or gas) must completely fill the sensor unit and be absolutely
at zero flow.
2. Accurate zeroing cannot be achieved unless fluid flow is completely
halted.
3. Ensure that the shutoff valves, etc. have no leaks.

(2 Run the zeroing: set the status input to 0.3 sec or longer in the "Close" (when input mode is
"Normal Open"). Upon detection of an input, the zeroing process starts and this process lasts
in about 30 seconds.

In the event zeroing has failed, you cannot expect accurate measurement. Upon completion of
zeroing, do not forget to run a check for possible errors.
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9.9 Analog Trim Function NOTE: This function is disabled in Write Protect mode (refer to section 9.2).

The transmitter is provided with two analog outputs. Both are factory adjusted and requires no further
adjustment. However, if it is absolutely necessary to readjust, follow the instructions outlined below.
Prior to making adjustment, connect required measuring instruments in place for making output level
measurement of analog output. Covered below is the procedure to make 4mA trim of analog output 1
(trimming 4.1mA to 4mA in the example below). A similar procedure applies to other adjustments.

Trim Analog 1 (1) Bring up the item of function you want to use.
Firstly, proceed key operation to show Trim Analog 1 screen (4mA trim of analog output 1).
2 20mA (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
Ret. to Top When the cursor is placed over 4mA trim of analog output 1, click "SEL1" to bring up
Exit 4mA trim screen of analog output 1.
(2) Decide whether to perform analog trim or not.

To perform 4mA trim of analog output 1, click "SEL3" to proceed to the next

Click "SEL1". screen.
If you want to stop the adjustment, perform the "ENT" operation to select EXT,
and then perform the "SEL3" operation to return to the item selection screen.
Trim Analog 1 Trim Analog 1
4mA mA 4mA m A
: - 4.0000
"ENT".
EXT CHG
Click "SEL3". Click "SEL3".

Trim Analog 1

A A (3) Enter the present output value. (The transmitter produces 4mA output now.)
m m

At present, the output of analog output 1 is fixed to 4mA.

Enter the current reading (4.1mA) of the instrument connected.

.0000 For the setup procedure, see 9.3 Parameter Value Setup (3).
(In the screen below, a value 4.1000 is finalized.)

Hi 5.6000
Lo 2.4000
ENT:
Trim Analog 1 Move the cursor Trim Analog 1
4mA m A | SEL: 4mA mA
Change the value
—> Highlight the entire number with ENT
B.1000 —> Ay
Hi 5.6000 Hi 5.6000
Lo 2.4000 Lo 2.4000
S1
l Click "SEL1".
Trim Analog 1 Trim Analog 1
4mA mA 4mA m A
4.1000 4.1000| |
Hi 5.6000 CE"&(F H i 5.6000
Lo 2.4000 ’ Lo 2.4000

ok B S 0 K
Click "SEL3". Click "SEL3".
(4) Conform the measurement value.

If the measurement value "4.1000" is definitely OK, click "SEL3".
4mA trim of analog output 1 is performed accordingly.

If you want to stop the adjustment, perform the "ENT" operation
to select EXT, and then perform the "SEL3" operation to return to
the item selection screen.

v

Trim Analog 1 Trim Analog 1
4mA 4mA

Fld dev output Fld dev output

4mA equal to (S > 4mA equal to

reference meter? Click "ENT". reference meter?
o« B N EE o

| Click "SEL3". Click "SEL3".

(5) Confirm the current reading of analog output1.
Analog output 1 produces the 4mA output that has just been trimmed.
Confirm the current value of the instrument connected.
If the instrument reads 4mA and requires no further trimming, click "SEL3".
If the reading on the instrument is not 4mA and you think the adjustment is inadequate,
perform the “ENT” operation and select NO.
After that, if you perform the "SEL3" operation, you can return to (3) again and enter the value.
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9.10 Reset Function

If it is desired to reset the counter (Counter1) and totalizer (Totalizer1) follow the procedure outlined
below. (Since the totalizer counts pulses coming in from the counter, you cannot reset them
independently.)

Cnt/Ttl

Reset

(1) Bring up the item of function you want to use.

NOTE: This function is disabled in Write Protect mode (refer to section 9.2).

Firstly, proceed key operation to show counter/totalizer 1 reset (Cnt/Ttl
Reset ) screen.

(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition
chart.)

When the cursor is placed over counter/totalizer 1 reset (Count/Total 1),
click "SEL1" to bring up the Count/Total 1 reset screen.

MODE SELECT

2 Setup

3 Diag/Service
4 Maintenance
5 Auto Zero

6 Count/Total1

Exit

1 Count/Total 1
Ret. to Top
Exit
‘
Click "SEL1".

v

Count/Total 1

12345678

(2) Decide whether to reset to 0 or not.

The present counter reading is indicated.

If you want to reset to O, click "SEL3". The next screen appears and the counter

reads 0.
If you want to cancel the reset process, click "ENT" and then click "SEL3".
The window then returns to menu select screen.

Count/Total 1

Click "SEL3".

This menu can be
selected from MODE
SELECT menu screen
shortcut.

12345678

Click "SEL3". E Click "ENT".
i
'.-....-.........-....>.
Click "ENT".

v

Count/Total 1

OKEm

(3) The present counter reading after the reset operation is indicated.
If you want to abort the reset process, click "ENT" followed by clicking "SEL3"

and the window returns to menu select screen.
If you want to reset to 0 once again, click "SEL3".

Count/Total 1

Click "SEL3".

v

Click "SEL3". " ! Click "ENT".
Click "ENT".

0 K
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9.11 View Variables Screen Setup [&]NOTE: For this function, the setting change is disabled
in Write Protect mode (refer to section 9.2).

Display / Hide and priority of variables view can be set up at the view variables screen.
Follow the procedure outlined below:

Process Var. (1) Bring up the item of function you want to use.
1 Var. Priority Firstly, proceed key operation to show the variables view priority setup (Var. Priority)

2 Refresh LCD screen. o "
E (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
3 on t When the cursor is placed over variables view priority setup (Var. Priority), click "SEL1"
4 Decimal Place to bring up Var. Priority setup screen.
Ret. to Top
Exit <
Click "SEL1".
A4
Var. Priority (2) Decide whether to change priority of variables or not.

The current priority of variables is shown.

Mass 1 Anat 7 If you want to change the priority, click "SEL3" and the next screen, Var. Priority,

Vol 2 Ana2 8 appears.
Dens 3 If you want to cancel the priority change process, click "ENT" followed by
Temp 4 clicking "SEL3" and the window returns to menu select screen.
Cnt1 5
Tt 6
EXT Var. Priority
Click "SEL3". "M | Click "ENT". Mass 1 Anal 7
[ Vol 2 Ana2 8 o .
P3| Dens 3 Click "SEL3". -
: Temp 4 "
Click "ENT". cnti 5 A
TtI1 6
CHG
Var. Priority (3) View priority setup o
The current view variables priority is shown.
Vol Flow > Individual items are numbered on the right side according to their view priority. If
D it 3 0 is set, the affected item disappears from the list. You can rearrange the order
ensity by changing the value with S1 and scrolling with ENT.
Temp 4 (For the setup procedure, see 9.3 Parameter Value Setup (3).)
Countert 5 . . . L
Totalizer1 6 Available items subject to priority rearrangement are
0 1. Mass Flow: Instant mass flowrate
2. Vol Flow: Instant volume rate or instant volume rate (fixed density)
3. Density: Density
4. Temp: Temperature
5. Counter1: Counter reading of pulse output 1
6. Counter2: Counter reading of pulse output 2
7. Totalizer1: Total flow of pulse output 1
8. Totalizer2: Total flow of pulse output 2
Upon completion of setup, move the cursor to "Enter" and click "S1"
After the settings are reflected, the screen returns to (1).
Var. Priority
Counter 1 5
Totalizer 1 6
Ana. Out 1 7
Ana. Out 2 8 A

Click "SEL1".
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9.12 Pulse Output Function [=|NOTE: For this function, the setting change is disabled in Write

Protect mode (refer to section 9.2).

The transmitter's pulse output capability enables the output of mass flowrate and volume flowrate.
(NOTE: When the pulse output assignment, full scale flowrate, or frequency at full scale is modified, the

Counter/Totalizer will be reset.)

9.12.1 Pulse output 1

If you want to use pulse output 1, it is required that the following be set up.

(1) Setup procedure

(D Pulse output 1 assignment (Assign) (See 9.2.4 Transition chart (3) [No. 2-4-3-1].)
Kind of flow is selected.
* Mass Flow: Mass flow
* Volume Flow: Volumetric flow
(@ Frequency of pulse output 1 at full scale flowrate (Freq Factor) (See 9.2.4 Transition chart (3)
[No. 2-4-3-2].)
The frequency at the flowrate set in 3 is set up. Set it to match the measurable range of the
instrument that measures pulse output. Acceptable setting range is from 0.1 to 10000Hz.
® Full scale flowrate of pulse output 1 (Rate Factor) (See 9.2.4 Transition chart (3) [No. 2-4-3-3].)
An output is generated at the frequency set in 2 when the preset flowrate is reached.
@ Low flow cutoff of pulse output 1 (Lowcut) (See 9.2.4 Transition chart (3) [No. 2-4-3-4].)
When the proportion of flowrate is smaller than the low flow cutoff value - where the flowrate
set in 3 is set to 100% - the output is clamped at 0. Acceptable setting range is from 0.0 to
10.0%.
(® The state of pulse output in an error (Pulse) (See 9.2.5 Transition chart (4) [No. 2-4-5-2].)
Pulse output value in an error can be selected from the following three options:
+ Zero: Pulse output is halted.
* Hold: Pulse output immediately before an error is maintained.
+ Upscale: Output of the frequency set under "Pls ups val" parameter. (See 9.2.5 Transition
chart (4) [No. 2-4-5-3].) (For detail of output in an error, see 10.1 Error Messages.)
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9.13 Analog Output Function [&]NOTE: For this function, the setting change is disabled in
Write Protect mode (refer to section 9.2).

The transmitter is provided with two analog outputs which can be assigned to "mass flow", "volume

flow", "temperature", "density" and "drive output". The setup procedure is outlined below.

If status output is to be assigned to analog output 2, refer to section 9.14 Status Output.

(1) Setup procedure
By reconfiguring the following five parameters, outputs that suit your particular application are made
available.

(D Output assignment (Assign) (See 9.2.4 Transition chart (3) [No. 2-4-1-1] and [No. 2-4-2-1].)
Types of measurement are selected.
+ Mass Flow: Instant mass flowrate

+ Vol Flow: Instant volume flowrate
* Density: Density
* Temp: Temperature

* Drive Output: Drive output
When assignments are modified, reconfigure upper limit, lower limit, low flow cutoff, and damping
factor to values that best suit your application.

(@ Upper limit value (URV) (See 9.2.4 Transition chart (3) [No. 2-4-1-2] and [No. 2-4-2-2].)
The upper limit of analog output can be changed; a 20mA output is produced when the preset
value is reached. Values outside the maximum range (% 1) and smaller than the lower limit value
are unacceptable, however.

@ Lower limit value (LRV) (See 9.2.4 Transition chart (3) [No. 2-4-1-3] and [No. 2-4-2-3].)
The lower limit of analog output can be changed; a 4mA output is produced when the preset
value is reached. Values outside the maximum range (¥ 1) and larger than the upper limit value
are unacceptable, however.

@ Low flow cutoff (Lowcut) (See 9.2.4 Transition chart (3) [No. 2-4-1-4] and [No. 2-4-2-4].)
The low flow cutoff of analog output (%) can be changed. When the low flow cutoff value is
larger than the proportion of analog output - where the upper limit is set to 100% and the lower
limit is 0% - the analog output becomes 4mA. Acceptable setting range is from 0% to 10%.

(5 Damping factor (Added Damp) (See 9.2.4 Transition chart (3) [No. 2-4-1-5] and [No. 2-4-2-5].)
Damping constant of analog output (sec) can be changed. Select a larger value when analog
output fluctuates excessively; select a smaller value when fast response is desired.

Acceptable setting range is from 0 to 200 (sec).

(® The state of analog output in an error (Analog) (See 9.2.5 Transition chart (5) [No. 2-4-6-1].)
* Downscale: 2.4mA is output.
* Zero: 4mA is output.
+ Hold: Analog output immediately before an error is maintained.
* Upscale: 21.6mA is output.
(For details of outputs in an error, see 10.1 Error Messages.)

%1 Maximum range
Instant mass flowrate: - Max allowable range to max allowable range
Instant volume flowrate: - Max allowable range/0.3 to max allowable range/0.3
Temperature: Max temperature range of sensor
Density: 0.0t0 5.0

ACAUTION: When measurement-related unit set up at Assign is modified, the
upper and lower limit values will be converted automatically to the
measures to read in the unit selected.
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9.14 Status Output Function [=|NOTE: For this function, the setting change is disabled in
Write Protect mode (refer to section 9.2).

Status output function can be assigned to the analog output 2 port.

Choose one from: status information, flow direction, H/L alarm, or drive output alarm.

Remote status monitoring is available with the current value [High (20mA), Low (4mA)] from analog
output 2.

9.14.1 Setting status output function

(D Assigning status output to analog output 2 (Override)
Assign status output to analog output 2. (See 9.2.5 Transition chart (4) [2-4-4-1].)
Off: No status output assigned to analog output 2
On: Status output assignment to analog output 2 enabled
Once set to "On" status output is given priority over analog output 2 setting. Output originally set for
analog output 2 is disabled and status output function is enabled instead.

(@ Selecting status output function assignment (Function)
Select the function for status output to be assigned from the list below.
(See 9.2.5 Transition chart (4) [2-4-4-2].)

No Function - - - - None

Error Status - - - - Output status selected under [Err St Select], such as error status.
Bi Direction - - - - Output the direction of flow (See 9.18 Bi-directional Flow Output)
H/L Alarm - - - - Output H/L alarm

Drive O Alm. - - - - Output drive output alarm (for maintenance)

For details, see the section corresponding to each function.

(® Status output logic setting (Output Logic)
Select logic (Positive/Negative) for status output. (Default: Negative)
(See 9.2.5 Transition chart (4) [2-4-4-5].)

Example: When setting H/L alarm
Positive (positive logic)

Status of H/L Alarm Status Analog Output 2
Normal Status Normal 4mA (Low)
Alarm ON ON 20mA (High)

Negative (negative logic) [Defauli]

Status of H/L Alarm Status Analog Output 2
Normal Status Normal 20mA (High)
Alarm ON ON 4mA (Low)
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9.14.2 Error status output selection (Err St Select)

By assigning error status output to the status output, state of the flowmeter of interest can be output.
Listed below are the available flowmeter-related items, and multiple items can be set. A change in at
least one status alternates the status output.
+ Sensor error (Sensor Fail)
* Transmitter error (Txr Fail)
+ Calibration error (Cal Fail)
* Qutput error (Satura. Alm.)
+ Parameter alarm (Param Alm.)
* Transmitter alarm (Txr Alm.)
* Slug flow alarm (Slug Alm.)
+ Calibration in progress (Cal in Prog.)
+ Simulated output in progress (Fix Output)
(For details, see 10.1 Error Messages and 10.2 Status Messages.)
(1) Operating procedure
+ Select "Error Status" under status output function assignment (Function).
(See 9.2.5 Transition chart (4) [No. 2-4-4-2].)
* The flowmeter-related states listed above are available for output; select On/Off for each item.
(See 9.2.5 Transition chart (4) [No. 2-4-4-3-1] to [No. 2-4-4-3-9].)
+ Set the logic of status output under [Output Logic] setting. (Default: Negative)
(See 9.2.5 Transition chart (4) [No. 2-4-4-5].)
By setting the above, the function becomes available.
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9.14.3 H/L alarm output (H/L Alarm)

By assigning the high/low alarm output to the status output, an error output of high/low alarm of interest
can be provided. Listed below are available variables that can be set up.
* Mass Flow:Instant mass flowrate
+ Vol Flow: Instant volume flowrate
* Dens: Density
+ Temp: Temperature
+ Counter 1: Counter 1
(For details of high/low alarms, see 9.16 High/Low Alarm Functions.)
(1) Operating procedure
+ Select "H/L Alarm" in selecting the status output function assignment (Function); the state of
high/low alarm can then be output. (See 9.2.5 Transition chart (4) [No. 2-4-4-2].)
- Set the status output logic at [Output Logic] setting. (Standard: Negative)
(See 9.2.5 Transition chart (4) [No. 2-4-4-5)

9.14.4 Drive Output Alarm (Used for maintenance purpose)

By assigning the drive output alarm to status output, the alarm can be activated when the drive output
exceeds the threshold.
(1) Operating procedure
+ Select "Drive O Alm." for the status output function assignment (Function); the state of drive
output can then be output.
(See 9.2.5 Transition chart (4) [No. 2-4-4-2))
« Enter the threshold to determine at what percentage of the drive output the alarm output should
be activated. The initial value is 100%.
(See 9.2.5 Transition chart (4) [No. 2-4-4-4])
+ Set the status output logic at [Output Logic] setting. (Standard: Negative)
(See 9.2.5 Transition chart (4) [No. 2-4-4-5)

9.14.5 No assignment (No Function)

When this setting takes effect, there is no assignment for status output.
(1) Operating procedure
+ Select "No Function" in selecting the status output function assignment (Function).
(See 9.2.5 Transition chart (4) [No. 2-4-4-2].)
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9.15 Status Input Function [=*»]NOTE: For this function, the setting change is disabled in
Write Protect mode (refer to section 9.2).

One from "0% Sig Lock", "Auto Zero", "Reset Total 1", and "No Function" can be assigned to the status
input.
For details of individual functions, refer to the respective items below.

9.15.1 Pulse/analog output fixed to 0% (0% Sig Lock)

When an input arrives across status input terminals, pulse output and analog output are fixed to OHz and
4mA, respectively.
Stopping an input across status input terminals cancels fixing of the output.
(1) Operating procedure
+ Select "0% Sig Lock" in selecting the status input function assignment.
(See 9.2.5 Transition chart (4) [No. 2-5-1].)
* Set the input mode of status input. According to the settings, the following input mode will be
enabled:
"Normal Open" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from open to closed.
"Normal Close" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from closed to open.
(See 9.2.5 Transition chart (4) [No.2-5-2])

The function becomes available by setting the above.

9.15.2 Zero adjustment (Auto Zero)
When an input arrives across status input terminals, automatic zero is initiated to reduce offset flowrate
drift to minimum.
(For detail of the function, see "9.8 Zeroing Function".)
(1) Operating procedure
- Select "Auto Zero" in selecting the status input function assignment.
(See 9.2.5 Transition chart (4) [No. 2-5-1].)
+ Set the input mode of status input. According to the settings, the following input mode will be
enabled:
"Normal Open" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from open to closed.
"Normal Close" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from closed to open.
(See 9.2.5 Transition chart (4) [No.2-5-2))

The function becomes available by setting the above.

9.15.3 Totalizer 1 reset (Reset Total 1)

The transmitter is provided with counter (Counter 1) and totalizer (Totalizer 1) which work in synchronism
with pulse output. When an input arrives across status input terminals, counter 1 and totalizer 1 are reset
to 0. (For detail of the function, see 9.10 Reset Functions.)
(1) Operating procedure
+ Select "Reset C/T 1" in selecting the status input function assignment.
(See 9.2.5 Transition chart (4) [No. 2-5-1].)
- Set the input mode of status input. According to the settings, the following input mode will be
enabled:
"Normal Open" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from open to closed.
"Normal Close" setting: the function is activated 0.3 seconds after the condition of the circuit
between status input terminals is changed from closed to open.
(See 9.2.5 Transition chart (4) [No.2-5-2))

The function becomes available by setting the above.
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9.16 High/Low Alarm Function [=|NOTE: For this function, the setting change is disabled in

Write Protect mode (refer to section 9.2).

The transmitter provides the operator with quick grasp of conditions of the installation - flowrate,
temperature, density and total flow - when high/low alarms are set up. In the event the preset alarm
conditions are met, it tells the operator the event with an alarm message along with a status output

signal.

Setup procedure and behavior of alarm functions are described below:
(1) Setup procedure

Ensure positive settings on individual items.

(D Assigning status output to analog output 2 (Override)

Select "On" for status output assignment to analog output 2. (See 9.2.5 Transition chart
(4) [2-4-4-1].)

(2 Status output function assignment (Function) (See 9.2.5 Transition chart (4) [No. 2-4-4-2].)
To use high/low alarm function, it is essential to assign high/low alarms to status output.
Set "H/L Alarm" to status output function assignment.

("H/L Alarm" setting is required even in cases of high alarm only or low alarm only.)

@ Logic setting of status output (Output Logic) (See 9.2.5 Transition chart (4) [No. 2-4-4-5].)

Set up the logic of status output.
* Logic setting of status output: Negative or Positive
(For detail of the status output function, see 9.14 Status Output Function.)

@ Assignment of H/L alarm values (Assign) (See 9.2.5 Transition chart (4) [No. 2-6-1].)

From the following options, select the variables against which the transmitter identifies
alarmed conditions.

* Mass Flow: Instant mass flowrate

* Vol Flow: Instant volume flowrate

* Dens: Density

+ Temp: Temperature

+ Counter 1: Counter 1

(® Alarm type selection (H/L Alm. Type) (See 9.2.5 Transition chart (4) [No. 2-6-2].)

Select alarm type from the following options.
* To validate only high alarm, select "High Alarm".
+ To validate only low alarm, select "Low Alarm".
+ To validate both high and low alarms, select t "H/L Alarm".
(® High alarm value setting (High AIm. Po.) (See 9.2.5 Transition chart (4) [No. 2-6-3].)
If the input exceeds this setting, the high alarm is activated. Set the high alarm value
desired.
In the case "Low Alarm" is set in @), setting is not required.

@ Low alarm value setting (Low Alm. Po.) (See 9.2.5 Transition chart (4) [No. 2-6-4].)

* Low Alm. Po.: Low alarm value

In the case "High Alarm" is set in @), setting is not required.

Hysteresis value setting for high/low alarms (H/L Alm. hys)
(See 9.2.5 Transition chart (4) [No. 2-6-5].)
The setting determines a dead (or immunity) zone following the occurrence of an alarm.
Select a larger value when measurement fluctuates excessively; select a smaller value if
fast recovery from alarmed condition is desired.
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(2) An example of settings and assignments
Status output assignment for analog output 2 (Override): On
H/L Alarm
Negative
Mass Flow

Status output function assignment (Function):
Logic setting of status output (Output Logic):

H/L alarm value assignment (Assign):
Alarm type selection (H/L Alm. Type):
High alarm value setting (High Alm. Po.):
Low alarm value setting (Low Alm. Po.):

High/low alarm hysteresis value setting (H/L Alm. hys):

H/L Alarm
900 [kg/min]
200 [kg/min]

100 [kg/min]

<
£
m .
X 900}l-—————— e L N - High alarm
900
R ] e (900]
£ 700
2 Hysteresis
@ 600 of H/L alarm
g 500 [100]
t 400
©
B 300 [\
~ 200 ——-—- N —— b ———— - Low alarm
100 ' | | | [200]
0 ! : : : .
| | | | Time

Status
O
z

OFF

Low alarm arises
as instant mass
flowrate falls below
low alarm value.

Analog ZomA—l—l
output 2

4mA

H/L alm active
AN

H/L alm active
/

Low alarm canceled as instant
mass flowrate exceeds [low
alarm + H/L alarm hysteresis].

High alarm arises
as instant mass
flowrate exceeds
low alarm value.

High alarm canceled as
instant mass flowrate falls
below [high alarm + H/L
alarm hysteresis].

L
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9.17 Gas Mixed Flow Alarm Function (Slug Alm.) [=]NOTE: For this function, the setting
change is disabled in Write Protect
mode (refer to section 9.2).

If gases exist in large quantities in the process fluid, it is impossible to make accurate flow
measurement. This feature, if correctly set up, detects gases entrapped in the fluid, indicates a slug flow
alarm, fixes the instantaneous flow rate at 0, and provides a status output telling the operator the alarm
event. (If you do not want to use this function, set the higher limit density value of slug flow to 10 g/ml
and the lower limit density value of slug flow to 0 g/ml. This function then remains disabled.) The setup
procedure of slug flow function is outlined below.
(1) Setup procedure
Ensure positive settings of individual items.
(O Lower limit density of slug flow (Slug Low) (See 9.2.3 Transition chart (2) [No. 2-2-3].)
Upon detection of density smaller than this setting, the circuitry interprets it as slug flow
and starts analysis.
Set a value small enough with respect to the density expected for the fluid of interest.
(@ Higher limit density of slug flow (Slug High) (See 9.2.3 Transition chart (2) [No. 2-2-4].)
Upon detection of density larger than this setting, the circuitry interprets it as an error and
starts analysis.
Set a value large enough with respect to the density expected for the fluid of interest.
® Slug flow identification time (Slug Duration) (See 9.2.3 Transition chart (2) [No. 2-2-5].)
It is the time required for the circuitry to identify the slug flow being outside the slug flow
high/low limit and to issue a slug flow alarm (sec). Until this slug flow identification time
expires, it retains the most recent and properly measured value. After the expiration of
this preset time, the flowrate becomes 0.
@ If you want to assign this slug flow alarm in the status output function to the status
output, setting the following is required: (For detail of this output function, see 9.14 Status
Output Function.)
Assign status output to analog output 2 (Override): On (See 9.2.5 Transition chart (4) [No.
2-4-4-1])
+ Status output function assignment: Error Status (See 9.2.5 Transition chart (2) [No. 2-4-
4-2].)
+ Slug flow error select: On (See 9.2.5 Transition chart (4) [No. 2-4-4-3-7].)
+ Logic setting of status output: Negative or Positive (See 9.2.5 Transition chart (4) [No.
2-4-4-5]))
(® Configure pulse output status (zero/upscale) setting for the occurrence of slug flow alarm
under "Slug ups" parameter. (See 9.2.5 Transition chart (4) [No. 2-4-5-4].)
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(2) An example of settings and behavior

* Lower limit density value of slug flow: 0.5 [g/mL]
* Upper limit density value of slug flow: 2.0 [g/mL]
+ Slug flow identification time: 10 [sec]

20 —— e ~"Higher limit density [2.0]"
I
_ |
| . |
IS Density |
> e 1
2> |
= !
C |
[ |
o ! - .
05 |—— N — N "Lower limit density [0.5]"
I
I I I | ! I
I I I I ! I
0 : : : : : :
. s ) - ! Time
Slug flow identifi- 10sec Slug flow identifi- 10sec !
cation time ‘ > ‘ cation time
| i Flowrate with slug flow alarm active
f— I I . . .
£ ! ! Flowrate with slug flow alarm inactive
D ! P | ! |
=, el | : " |
9 // : ! /, \ //\
S \\\ / ! : / \‘\ /
= \ // | ) / 5 /
° N/ ! N \Vi
L o :
Time
Slug flow Slug flow Slug flow Slug fI0\_N
under alarm active under alarm active
test test
Density fell below Alarm canceled Density exceeded Alarm canceled
high limit value; as density high limit value; as density fell
slug flow test exceeded low slug flow test below high limit
starts with flow limit value. starts with flow value.
data retained. data retained.

Density fell below low limit value;
as slug flow test duration expires,
a slug flow alarm is issued with
flowrate clamped at 0.

Density exceeded high limit value;
as slug flow test duration expires,
a slug flow alarm is issued with
flowrate clamped at 0.

Pulse and analog output status while slug flow alarm is on depends on "Slug ups" parameter setting.
(See 9.2.5 Transition chart (4) [No. 2-4-5-4].)
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9.18 Bi-directional Flow Output (Bi.Direction)

Flow direction can be assigned to status output function. Forward/reverse flow rate can be measured by
combining status output of forward/reverse flow direction assigned to analog output 2 and pulse/analog
(absolute value) output of flow rate.

(1) Behavior

ltem Behavior

Flow pulse output Pulse output of forward/reverse flow (absolute value)

Flow analog output Analog output of forward/reverse flow (absolute value)

Status output Output of flow direction (Status becomes active during reverse flow)

Instantaneous flowrate display | Displays instantaneous flowrate of forward/reverse flow

Total flow display Displays total with forward flow added and reverse flow subtracted

Pulse output count display Displays total with forward flow added and reverse flow subtracted
Example

Flow Cutoff
FOI’WN-.., I

The amount of reverse flow
is subtracted.

Analog output :
(Flow) .

1
Flow measurement . - i
Reverse ! 1 \ Counter 1 Pulse
1 1
| | 12345
! ' Totalizer 1 kg
1 I
_— 123. 45
I I
1
i'/
1

! Status becomes active during reverse flow

o
c
7]
®
o
C
=3
3
s

Status

. 1
20MA ey
1

Analog output 2
(Status output assignment)

4mA

(When Output Logic: Negative)

(2) Setup procedure
(D Select [Bi.Direction] under status output function assignment (Function).
(See 9.2.5 Transition chart (4) [No. 2-4-4-2])
Bi-directional flow output function is enabled by setting [Bi.Direction].
During reverse flow, the status becomes [Status active].
(2 Configure other settings related to status output. (See 9.14 Status Output Function)
(® Configure pulse output and analog output settings as necessary.
Since analog flow output is absolute value, the lower limit value (LRV) of analog output does not
require to be set at a negative value. (In the example above, LRV = 0)
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9.19 Parameter Copy Function [=|NOTE: This function is disabled in Write Protect mode
(refer to section 9.2).

The ALTImass I is capable of copying transmitter parameters by replacing display unit, without using

communication.

When copying parameters of Transmitter B to Transmitter A, place the display unit of Transmitter B onto

Transmitter A and operate copying procedure.

Among the parameters saved in transmitter (setting parameters, analog output adjust data, total value

data), only setting parameters will be copied. Total value and analog output adjust data do not need to

be reconfigured.

Procedure

When copying parameters of Transmitter B to Transmitter A

(D Place the display unit of Transmitter B onto Transmitter A.

AMake sure turn off power before operating this procedure

Display unit

jadl

(@ The screen below will appear once Transmitter A is powered. Select [1 LCD EEPROM].

Start Up Menu LCD unit
Use LCD Memory? (Transmitter B) The left screen offers selections about which
parameters set of parameters to be used for start-up.
2 Main FRAM«__| % This screen appears only when parameters
[~ Internal unit of LCD unit do not match the parameters of
(Transmitter A) internal unit.
parameters

l "SEL 1" operation
(® Execute "OK" at the confirmation screen below.

Start Up Menu
Use LCD Memory?

1 LCD EEPROM
2 Main FRAM

I:.E EI EXT

l "SEL 3" operation
@ The transmitter will automatically restart once parameter copy is complete, then begin normal
operation.
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Parameter copy function flow chart

Display unit (LCD)

Y.

| Setting parameter B |

Internal unit (Main)
| Setting parameter A |

Total value data

1 LCD EEPROM

2 Main FRAM

Analog adjust data

1 LCD EEPROM

2 Main FRAM

Display unit (LCD)
| Setting parameter B |

Internal unit (Main)

| Setting parameter B |

Total value data

Analog adjust data

Backup area

| Setting parameter A |

Backup area

Display unit (LCD)
| Setting parameter A |

Internal unit (Main) Recovery
| Setting parameter A | procedure
Total value data
Analog adjust data
Backup area v

Setting parameter B |

x If the wrong set of parameters is selected, re-selection of parameters is possible by copying parameters
from backup area to the display unit by "Recovery" procedure.

Recovery procedure

If the wrong set of parameters is selected while copying parameters, parameters can be recovered by
"Recovery" procedure. (See 9.2.7 Transition chart (6) [No. 4-5].)

l "SEL 1" operation

Backup Recovery

Maintenance
View History
Telop Info.
Soft Version

Caution!! This
operation needs
device reset.

S1 mﬂ @ EXT
l "SEL 3" operation
The transmitter will automatically restart after copying parameters from backup area to the display unit.

2
3
4
5

Recovery
Ret. to Top
Exit

l "SEL 1" operation
Backup Recovery

!

Start Up Menu
Use LCD Memory?
1

LCD EEPROM S(_elect [LCD EEPROM] on
this screen.

2 Main FRAM

EXT

l "SEL 1" operation
| Startup check screen |

| Normal measurement screen |
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9.20 Setup Units List

Measurement type No. Acceptable setup units LCD display
M-1 g/sec a/s
M-2 g/min g/min
M-3 g/hr g/h
M-4 kg/sec kg/s
M-5 kg/min kg/min
M-6 kg/hr kg/h
M-7 kg/day kg/d
M-8 MetTon/min Mt/min
ijﬁgt:”eous mass M-9 MetTon/hr Mt/h
M-10 MetTon/day Mt/d
M-11 Ib/sec Ib/s
M-12 Ib/min Ib/min
M-13 Ib/hr Ib/h
M-14 Ib/day Ib/d
M-15 ShTon/min St/min
M-16 ShTon/hr St/h
M-17 ShTon/day St/d
V-1 ml/sec mL/s
V-2 ml/min mL/min
V-3 mi/hr mL/h
V-4 liter/sec L/s
V-5 liter/min L/min
V-6 liter/hr L/h
V-7 liter/day L/d
V-8 CuMtr/sec Cm/s
V-9 CuMtr/min Cm/min
V-10 CuMtr/hr Cm/h
V-11 CuMtr/day Cm/d
Instantaneous volume V-12 galisec gals
flowrate
V-13 gal/min ga/min
V-14 ImpGal/min Ig/min
V-15 ImpGal/hr lg/h
V-16 ImpGal/day Ig/d
V-17 CuFt/sec Cf/s
V-18 CuFt/min Cf/min
V-19 CuFt/hr Cf/h
V-20 bbl/sec bl/s
V-21 bbl/min bl/min
V-22 bbl/hr bl/h
V-23 bbl/day bl/d
D-1 g/ml g/mL
D-2 g/cc g/cc
D-3 kg/I kg/L
Density D-4 kg/CuMtr kg/Cum
D-5 Ib/gal Ib/gal
D-6 Ib/CuFt Ib/Cf
D-7 SGU SGU
T-1 °C deg C
T2 °F deg F
Temperature T3 Kelvin Kelvin
T-4 °R deg R
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10. MAINTENANCE

In the event an error occurs, an error message appears at the bottom of LCD display. Make sure of its
nature. Sections 10.1 Error Messages and 10.2 Status Messages will assist you in identifying the cause

‘JJO PUB UO MUl |[IM 3 YDIYM Jo}e ‘Uo Sawod ybippoeq HyO ayi ‘(Bumes 1ybipoeq jo uoljeinp dos|s J0) UOIIPUOD WIEB[E UB JO 90USIINDD0 JOYE SSINUIW G 0 3%
JOAOMOY ‘S|ie} Jo1HWISURI] U} I SOOUBISWINDIIO UIBHaD Jopun pajjosjuooun ob ued sindinQ

(SWOGZ 4O S|eAJalUl 1B) SWUBE J8Y10 Ul UBY} (SWOQ | JO S|BAJSLUI JB) 81BJ J91SE} B 1B syullq a3 Y} ‘WJefe ue U :g3

‘uonoun4 INdiNQ sSNIeIS 116 99s‘s|ielep 404
‘uonoun4 indinQO Bojeuy ¢ 6 @9s‘s|ielep 104
‘uonouNn4 INdINQ 8s|nd g1 '6 99s‘s|ie1ap Jo4

L
9%
G

RPS

-, dos|s, 10 ,NO, 8y} Ul 18s sI ybBipoeq usym uolesado yopms o} 8suodsal Ul Uo sawod 1yBipoeq sHym sy} ‘4o BulAels J0jesipul Und 8y} UM USAT | 3%

c
o
=
2]
()
>
O
W panuiuo) panunuo) 440 NO |>ung *A1010B} 8Y] 10B1U0D "uoieiado youms Ayne4 sayoums Bunesado Ayne4 M:F“._L,_,Occﬁw“ﬂv,wmv
(23%) : - wiely
H 1o81es Jamo| 0} days Alessaoau mxm.wﬁﬁ%%&ﬂ%mﬂﬁﬂm (0,06 @noge Jo D 0S ( d 1)
i ) .05~ ‘WY aws] X Japiwisuel
> SiES penuiuoed penuRuey 440 | NO U8 | 5110us 0) Buipes] “einjesadius) [euielul,SNIUSUE) MO|8Q) [Bnsnun s| ainjeiedwa) [BulUlSNIWSURI] | Wiely ainjesadws) wx o
m Q) Ul 8sl & 8sneo ainjesadwa} Jusique ybiH
Bumes sdn bn|g Buies sdn uonoalep juswdesius seb
w mmwww Uo spuadeg | Bn|g uo spuadaq 450 | no g “SUOIIPUOD 10} 8UIj pUE PINy uodn uoneINp %08Yd Moj} Bnjs jo uonelidxe Jeyy (mol4 Bnig) ey
> sneig o ploy uo ’ oy} AjusA “Aujiqissod e si pinjj ey} ul uswdesus iy Juslidesus seb Jo uonuslep wiely moj4 Bnig | mold bnig
Y— PIoH indino moyy Aluo uodn (08yo moy4 Bn|s) uoneanp jesald e Joj uo sheig
— (13x)108p88 ‘Buiossz Anjal pue sjeis . (Ire4 osez ony) ainjey
o smg | PeRORHEUN peiosiEun | 440 | 440 | g APEs}S © 0} UMOP SOIHES MOl PINI} BUY IHUN B Anedoud sjeldwod jou pip o1z oiny paileq o157 oy | UoResqNEd
) Bumes a|gejdesoe xew -> wJieje mo| Jo wiefe ybiH -
..& -sanien Buies s|qejdesoe xew < wJieje mo| Jo wuefe ybiH - . .
0 I wJieje mo > wuepe ybiH - (‘wyy 188 "od I/H)
Y a|gedeooe 03 ainbluooal pue siseweled Ao SUOPUOO BUIMO|IO} wJely 193 Iod wiely /H
%. 2y} jo Aue Jepun sawoo Buipes BﬂwE.m‘_ma Ehm_m H
(wiy uiquod do)
m memwvw Bumes Buines 440 NO | sung Juswubisse INdino sniels Jo anjeA 18s AjUap juswubisse Indino snjejs Jo anjeA }8s Ul Jo4g wiey wJely
k) sneig ndino Jous uad| Indino Joue ued - uoljeuIqUIOD Uod IndinQ | 4919weled
o) Buimes a|geidedoe xew-> jwi| Jomo| Jo Hwi| jaddn -
[e) Buipes a|qejdesoe xew < }wi| JOMO| 4o Jwi| Joaddn - (wiv 185 g "euy)
m. ‘sanjea Wi Jomo| > Juwi| saddn . wuely 19S g Bojeuy
a|qe1daooe 03 ainbluooal pue sisaweled AjLapn SUOI}IPUOD
[0} Buimojjoy 8y} Jo Aue Jepun sewo9 g indino (wiy 198 | "euy)
..hl Bojeue Jo | indino Bojeue jo Bumes Jsyewered wiely 39S | Bojeuy
4= (zx)weps | (G ‘e3x) Bumes (9e3x) Bumes | (i3%) "Aojoey (113 e1epdn ereq)
- smels | Indino Jous Jed | Indino Jous Joad | HHO 440 | NO 8y} 10BIUOY "Pa1oadsns SI JSNIWSUERI] Ul }ne) Y EIEP [EURUl Ul Ng) v o3 eyepdn ereg
n D
o nd :m%wwﬂm_m_ o nd :@ﬁwﬂ o (733) 440 | NO 10BIUOD "Pajoadsns S| JeIUSUE) Ul ﬂ_zm\whmu.wﬂ_w%%m« snyels aBeyjoA [eUISIUI UI JOLIT Lm“_\_m_ Mﬂw_ﬂ\c . _h‘_w_._h_ﬁu_
..hlu. snjeis nay d| d | BHO Jemod Ajue/\ “ebejoA [eulslul JenIWISURIY Ul 1 NB) Y 3 9DBIOA | ol 'L
© ) “Kiojoey (u
addo: Wy : uonesado aAnoRU| ‘sisjeweled Uj Jous U 3 NOYd33)
(0] 440 P 1S vur'e DHO By} JOBUOYD "Pajoadsns s NOHJIT Ul Hney W & ' ¥ ) v Jol13 NOHd33
> .
= UO[}IPUOD O} SUOI08UUOD 109 Jjosold 3o8yD (113 308UU0D "Od)
..mu. -SUONOBULIOD 100 YO)OId Ul HNes v suol0auuo0 Buuim Josuss yoxold ul ajqissod jney v 10413 195UU0D ‘O
m *SUOI}08UUOD JOSUSS ainjesadwal SUOI}08UU0D (113 y08uU0) dwsa))
m 3o8yD "AjIqissod e s| Josuss ainyesedwa} ul }ney v Bunim Josuas ainjesadwse} Ul 9|qissod }Ney v | 103 108U ainyesedwa)
(6] sofysouBelp jjes Ag suo1}08uUUOD [10D uswainsesw Jadoud axew (w3 B1S "0d)
vVI,. 0 yoxaid Ajusp “Aljiqissod e si Josuss Joxoid ul jney y | 03 ain|iey ‘ebued [ewlou Jo 1no abeyjon [eubis }oxold 10113 BIS "Od
© 109|9s m%www mmw_wmmvw (%) 140 | NO ‘Juswdesius a|qgqnq 4o} 309y ‘Juawainseaw Jadoud axew (ep1sInO Ansuaq) ainjieq
% snjels INdino Joud od| ndino ouo °d DHO abuel a|qeinseaw Jo o Ajsusp pin|4 0} aJn|iey ‘(qw/B G-0) abueJ [ewou jo no Alsusq Jwi episinQ Aususq Jlosuag
(0] ed *SOl}souBelp J|9s AQ SUOI}0aUUOD JoSUas ainjeladwa) ‘Juswainseaw Jadoud (ebueyOINO dway)
% (72} Apsp “Auqissod e si Josuss ainjesedws) ul }ney v ayew 0} ainjie) ‘obue. [ew.ou Jo 1o ainjesadws] | ebuey jo INQ ainjesedwa)
[ % *abueJ 9|geMo||e WnWIXew ay} Ulyim as | ‘Juswainseaw Jadoid axew o} ainjie} a|qissod ‘abue. (18O o[e03)
o)) ] ‘uoleoly10ads ay} SPasoxXa 91eIMO|} SSBIA 9|geMO|[e XBW JO %(Q| | SPO9OXa 81eIMO|} SSE|A JBNQ 9[e2S
< *SUO[}0BUUOD 10D SALIP Juswainseaw Jedoid obue, no oAl
(7] (8BuBH}OINO 8AUQ)
m (7)) 1ssod B S| SUOI}08UUOD |10 SALP Ul }Ne} Y/ | &xew o} ain|ie} ‘ebuel [ewou Jo 1no Aousnbaiy aauqg abuey Jo INQO Indu| eAug
= Q 9 - . .
%) Bunies ayeumoyy 1ndino Jedoud sonpoud (4nyes | INO "sid)
p.um L M (230) 2HALL pajsyEUN 9|eos ||N} 9SBaJOUl IO BSN 10} S}BIMOJ} JUBISUI JOMOT o} ain|rey ‘wij Joddn Buipeaoxs | Indino asind | pejeinies | indinQ esind
c < S | }O0I8S YWpy'g | SUON 140 | NO |sung -Buiyes “ndino Jedoud (in1es z 1O "euy) wuely
© = Q |[smEs 1001180 VW9 |g | SUON "1 Aypow so “fenjea pwif seddn o3 indino Bojeue Jo i @onpoud o} ainjie} ‘ebuei o Ino g indino Bojeuy | pajeinies g ndinp Bojeuy | pajenies
b O W“ ded pajoayeun SUON vy JOMOJ] UIYNM S|[B} PS1O9ISS JUSWISINSEaW JBY} yons “indino sedoid (njes | 1o “euy)
|m ..nu. w SUON | VWO 12 JuswaINseaw Isnlpy ‘ebuel JO N0 SI JUSWBINSES |\ @onpoud o} ainjiey ‘ebuel jo o | Indino Bojeuy | pereinies | indino Bojeuy
O ®© ~— indino }indino gmdino | Lindino | (1) | @31 | @I
P N (Aejdsip smeis) adfy
H m o smejs asind Bojeuy | Bojeuy |wfipyoeg| NHD | A3d uonoe buidon uonduosaqg smerg o013
O O ~— 10443 UE Ul Indino uo sadudN|U| 10143 Ul suoiedIpu|

104



L-760-19-E

10.2 A List of Status Messages
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10.3 Replacement Parts

We recommend to keep replacement spare parts to reduce downtime. Replacement parts can be
purchased through OVAL representative in your area or OVAL Customer Service Department. Please
supply us with the flowmeter model, part name, product number, and quantity at the time of order.

Interconnect cable (Teflon or PVC): Quantity 1

Replacement of parts such as o-rings and sheet packing for transmitter and
terminal box
O-rings and gaskets are used as sealing components with limited service life.

Although the exact service life depends on the operating environment, periodic replacement is
recommended. Recommended replacement period: 5 to 8 years after the delivery

/\CAUTION: 1. Whenever you open or disassemble the instrument, inspect the O-rings
and gaskets. Replace the deteriorated parts.
2. To ensure the soundness, periodic re-torquing of the corresponding parts
is recommended.

Corresponding parts:
Transmitter: O-ring between display lid (front) - body
Transmitter: O-ring between terminal box lid (rear) - body
Transmitter: Gland packing and round packing between adopter - body (Integral type only)
Transmitter: O-ring on sensor unit (Integral type only)
O-ring between terminal box - lid (Separate type only)
Cable gland: rubber seal and O-ring

Please contact OVAL sales office when replacement is necessary
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10.4 Explosionproof specification

Applicable standard: Announcement No.16 of Industrial Safety and Health Act- Electric Equipment
Explosionproof Structural Standard

@ Integral type

Transmitter symbol:
Sensor symbol:

Ex de [ib] IC T4 X

ExibIIC T3, T4 Gb (CA series)

Ex ib IIB T4 Gb (CB and CS series)
Transmitter-Sensor Ambient Temp.:—20°C to +55°C

Ex-proof applied temp.: +68°C

NOTES: *If the group of the sensor is II B, compatible gas subject to explosionproof configration is
limited to 1IB as well.

*If the temperature class of sensor is T3, applicable explosive atmosphere is limited to up to
T3 as well.
@ Separate type:

Transmitter symbol:
Sensor symbol:

Ex de [ib] IC T6

Ex ib IC T1, T2, T3, T4, T5 Gb (CA series)
Exib IIB T3, T4 Gb (CB, CS series)
Transmitter Ambient Temp: —20°C to +60°C

Sensor Ambient Temp. : As shown in the table below
Power source: AC220V 50/60Hz (100mA), or DC30V (260mA)
Allowable voltage: AC250V 50/60Hz, DC250V

Applicable models

% Explosionproof specifications such as temperature class, ambient temperature, and fluid temperature
vary depending on the combination of transmitter and sensor.

Refer to the table below for the explosionproof specification of each combination. The cells with no
temperature description indicate unavailable combination.

Type U

T1 T2 T3
(Transmitter-sensor: (Transmitter-sensor: (Transmitter-sensor:
separate type) separate type) separate type)

Temperature class
(Transmitter-sensor: spec.)

Group Ic Ic Ic

CA00A/ B
CA001

CA003 -

CA006/
CA010/ —

Ambient CAO15
temp./

Model

-40°C to +60°C /

Measurable
fluid temp.

CA025/CA040/
CA050/CA080/
CA100/CA150

-20°C to +50°C /
-20°C to +350°C

CA15H/CA200/
CA20H/CA250

-40°C to +60°C /
—40°C to +200°C

-40°C to +150°C
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Temperature class T3 T4 T4 T5
(Transmitter-sensor : (Transmitter-sensor: (Transmitter-sensor: (Transmitter-sensor: (Transmitter-sensor:
spec.) integral type) separate type) integral type) separate type)
Group Ic Ic Ic Ic
CAOQ0A/ _ _ _
CA001
CA003 - - -
CA006/CA010/
Model CA015 -
Ambient -40°C to +60°C /
temp./ -40°C to +80°C
Measurable
fluid temp. CA025/CA040/ _20°C to +55°C / _20°C to +55°C /
CAQS0/CA080/ -40°C to +150°C -40°C to +80°C
CA100/CA150 _20°C to +50°C /
—-200°C to +50°C
CA15H/CA200/
CA20H/CA250
Type S
Temperature class T3 T4 T4
(Transmitter-sensor : (Transmitter-sensor : (Transmitter-sensor : (Transmitter-sensor :
spec.) separate type) Integral type) separate type)
Group B B 1B
Model
Ambient | ESOTO7ESD1S —40C to +60°C / —20C to +55C / —40°C to +60°C /
temp./ —40°C to +130C —40C to +80C —40C to +80C
Measurable CS050/CSR50
fluid temp.
Type B
Temperature class T3 T4 T4
(Transmitter-sensor : (Transmitter-sensor : (Transmitter-sensor : (Transmitter-sensor :
spec.) separate type) Integral type) separate type)
Group B B B
—20°C to +55°C / —-40°C to +60°C /
CBO06/CBOT0 ~40°C to +100C ~40°C 10 +80C
Model
CBO15 -20°C to +55°C / -40°C to +60°C /
Ambient _40°C to +60°C / —-40C to +70C -40C to +70C
temp./ CBO25 —-40°C to +125°C —-20°C to +55C /
I:c/lljiz;stu;;kijle -40°C to +105C -40°C to +60°C /
’ —20° K —-40°C to +80°C
CB040/CB050 20C 10 455C / "

-40°C to +80°C
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10.5 Ambient Temperature

Allowable ambient temperature permitted for the sensor unit is as described in the table below.
(The following table describes the condition for the non-explosionproof models. For explosionproof
models, make sure to satisfy the temperature conditions described in Section 10.4, as well as the

condition described below.)

65

Separate type sensor unit (temp. class: standard) Max ambient temp. range

60
55

50

45

40
35

30

25

20

15

Ambient temperature (°C)

10

-200 -150

-100

-50 0 50
Fluid temperature (°C)

Fig.10.1

MAX ambient temperature

100 150 200

NOTE: Please contact OVAL in case the ambient temperature exceeds max ambient temperature in the graph.

H Type U

Sensor unit temp. class

Transmitter construction

Integral type

Separate type

Standard (200°C and lower)

[Fluid temperature] 150°C and lower
[Ambient temperature] —40 to +55C

[Sensor unit ambient temp.]
-40°C to max ambient temp. on

service model

Fig.10.1
High temperature service model None [Sensor unit ambient temp.]
(350°C and lower) -40 to +55°C
Low-temperature explosionproof None [Sensor unit ambient temp.]

-20to +50°C

|'|:l_|_l——|:rﬁ Terminal box

B ia/_l Hﬂ A:japter

J

Heat insulation can be applied to
the sensor unit itself at the fluid
temperature. However, do not apply
heat insulation to terminal box or
adapter.

109



L-760-19-E

M Type S
Transmitter construction
Integral type Separate type
[Fluid temperature] +130°C and lower [Sensor unit ambient temp.]
[Ambient temperature] —40 to +55°C —-40°C to max ambient temp. on Fig.10.1

I:.—._.——:. o Terminal box

B s iil/ Adapter

/ the sensor unit itself at the fluid

Heat insulation can be applied to

temperature. However, do not apply
heat insulation to terminal box or
adapter.

M Type B
Transmitter construction
Integral type Separate type
[Sensor unit ambient temp.]
[Fluid temperature] +130°C and lower CBO006 to CB025 : -40°C and above
[Ambient temperature] —40 to +55°C CB040/CB050 : —20°C and above
to max ambient temp. on Fig.10.1

ﬁTerminaI box

Adapter

Heat insulation can be applied to
the sensor unit itself at the fluid
temperature. However, do not apply
heat insulation to terminal box or
adapter.
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10.6 Precautions on the explosionproof specification

10.6.1 About the explosionproof

Special conditions to use the explosionproof equipment safely:
- Do not modify parts constituting the explosionproof performance

Flameproof constitution parts: Display (glass) — body/terminal lid — parts screwed on the body
- Transmitter shall be used only in the position specified in the instruction manual.

10.6.2 About handling of the flameproof enclosure

The enclosure of the transmitter (PA2K) is a flameproof configuration. In order to maintain the
explosionproof performance, due attention to the followings is required.
- Screw type part of explosion-proof equipment:

The screw type part is an important part for maintaining explosion-proof performance, therefore be

careful not to damage or let in any foreign matter inside. If you find any damage, please contact
your nearest OVAL service center.

About cable gland:

1. Use only the auxiliary cable gland supplied by OVAL. Use of other cable glands are not recommended.
2. Make sure to use a proper rubber packing for cable gland which matches with finished OD
(outside diameter) of the cable.
NOTE: The number of furnished cable glands varies with the product type of your order.
Integrally mounted type: 2 sets, Separately mounted type: 3 sets

Table Applicable cable OD Unit: mm
Packing nominal code | Packing ID Cable OD
Screw: M4
11 ¢ 11 $10.1to ¢ 11 . i
12 012 11110 12 Clamp Union coupling
13 »13 ¢$12.1to 913 @ ,/
14 o14 $13.110 p14 | @
G3/4
Rubber packing
Gland'’s tightening torque: 16 to 36N*m
Clamp’s tightening torques: 1N-m
Fig.10.2
/\ CAUTION

Cautions in assembling

(1) : Putting the cable through rubber packing, screw in the gland and press the packing. In this, make
sure to screw in the gland enough until the cable stops.

(2) : This cable gland is furnished with a hook. After (1), make sure to screw in the clamp with a M4
screw and fix the cable.
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10.6.3 Insulation performance
A built-in noise eliminator is equipped between power line and ground.
To perform insulation or withstand voltage test, make sure that applied voltage is below the following

value:
Power to ground: AC1500V (leak current 5mA, 1minute) DC 500V

10.6.4 Earthing terminal

1. Use GND of power source terminal block or any of external grounding terminals.

2. Use wires of cross section area of 4mm? min. (AWG11 min.) for grounding.

3. Coating color of the grounding wires shall be green or stripe of green and yellow.

4. Class A grounding is necessary.

5. In case external wirings are used, make sure that the grounding wire is connected with the earth
terminal cover and plain washer in the sketch below.

__— Cross recess pan head screw

% T Spring washer

| «— — Earth terminal cover

JPL

10.6.5 About dedicated cable (for only separate type)
1.In case of separate type, a dedicated cable is used for connection between the sensor and
transmitter. Use of other cables are not allowed to maintain explosionproof.
2. Place the dedicated cable between the sensor and the transmitter. If a current or voltage is induced,
it may cause electromagnetic induction or electrostatic induction, which may harm the intrinsically
safe explosion-proof performance.

Fig.10.3

112



L-760-19-E

10.6.6 Maintenance and checking

In order to use OVAL’s Coriolis Flowmeters for long period of time, please perform inspection and
maintenance according to the following items. Also, make sure to check and inspect the Flowmeter
while de-energizing without hazardous gas in the surrounding area.

Check item Description Check

General Is dedicated cable used ?
Is the cable touching with other lines, particularly with power supply lines ?

Is coating damaged or peeled off ?

Is the dedicated cable properly connected ?
Is the terminal end properly treated ?

Is the separation cover installed ?
Is the lid for the terminal box installed ?
Are bolts and hex socket set screws for fastening the transmitter loose ?

Grounding Is the grounding made properly ?
Is the screw for the grounding terminal loose ?
Are the grounding wires deteriorated ?

Sensor Drive circuit resistance: Resistance range: 50 to 5kQ *1

Pick-off circuit resistance: Resistance range: 60 to 600Q *1

Temp. sensor circuit resistance: (100+0.385xTemp.) Q

*1: There are some differences depending on each sensor and fluid temp.

*2: This measurement is possible only with the separate type. If measured at
the transmitter side, the interconnection resistance of dedicated cable is
added.

Transmitter Are any of the connections of display lid, terminal lid, or side lid loose ?
Are any of the cable gland loose ?
Is the packing of the cable gland discolored, hardened, torn, or cracked ?

Are there any crack or deform seen on the casing or display glass ?
*Paint is not regarded as enclosure.

Handling of grease on bonded surfaces:

If insufficient grease or deterioration is found during normal use, apply it appropriately. For this reason,
periodic inspection is recommended.

Where to use screw-type parts: Terminal box — lid (separately mounted only)
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11. EX-INFORMATION

11.1 Nameplates
Explosionproof pertinent information is described (as“PRODUCT”or“Ex”) on the name plate attached on

the product.

SENSOR SIDE
o)
BEERH  Haladt— U RREER
BRoel cO00000
BACAT 08 ExibnDdTO
pd
k5 7Es%
ui=000v. i=000A. Pi=D0O0W. Li=0. Cis0
FS o FERLUADER
ui=000v, §i=000A, Fi=000W. Li=[, Ciso
FRFERE -00¢c ~ +00C
BWETERE -0oee ~ +00e
AEER
1. CDEEONTETR, RRSOEERENAETHECE.
2EM. (No. 3
B TOssxxx B
-
OVAL Corporation ftait
Made in Japan ****»**=* )

TRANSMITTER SIDE
(o ALTlmess I FLOWMETER o) (o ALTlmaess I FLOWMETER o)

DATE

SERIAL No. SERIAL No.
MAX. TEMP. °c

FLOW RATE
TAG No.
POWER

FLOW RATE
TAG No
POWER

MAX. TEMP. °C

BEEEW:  HASHA— OV BEESEm BisER: et —/ UL BURRER
Bfogfh:  OPA2K-121 [OPA2K-111 - ‘ BROEH:  [OPAZK-221 (JPAZK-211 .
REtRES Exd e [ib] IC T4 X W 021006 8 BHREZS :  Exde[blICTE 20978
2 s HES
Z = : - K317
F‘L’J?gﬁagﬁlog% Pa: 2.55W, Lo- 0.020mH, Co: 0.51uF Uo: 12.3V, lo: 0.829A, Po: 2.55W, Lo: 0.020mH, Co- 0.51uF
i F S TL5 DERR

Uo: 12.6V, lo: 0.01A, Po: 0.032W, Lo: 142mH, Co: 0.46uF Uo: 126V, lo: 0.01A, Po: 0.032W, Lo: 142mH, Co- 0.46uF

e Eﬁ‘éﬁ“ﬁé’éﬂ%‘éﬂ?“' Tova FARER BR [JAC220V, 50/60Hz, 67mA, 18VA
HEBE AG250V, 50/60Hz, DC250V [IDGC30V, 200mA, 6.0W
FERE 20°C ~ +60°C izt AC250V, 50/60Hz, DC250V
EEEE 20°C ~ +60°C

FiiREMRRE +66°C
ELEE
1. BREFRAOFTT 2B P53 L R BEREVR.
AEFE

1. ZOEBOWAERR. DREOEFSHBEETOELS.
2R, EESORNSREEEE (Nol-760) SEOE.

3. T BGEEE 70°C W LD —FIVEFERT 3%,
AABEMTERTOR.

BB FRATC DL T

BETE
1.BREFEROEFEET DBNAD2 & B ERTTLE.
AREHE

1. COEROBAERR, ERSOEFELIISUEETOEVE.
2.5, EREOMISIRNTE (NoL-760) SROF.

3 EHEERSLEATIR.

4A BT ERT OF.

WRASEER AR LTV AR T TRMET 2ME.
BBEERELBY. LAEABRICELTHIEELR
\ O BEN A SHL L SREERET AE. °) \ )

Separately mounted type

[e]

Integrally mounted type

Fig.11.1

[®INOTES The name plate of sensor is common among ALTImass series and it may refer to Instruction
Manual No. L-740. However, please refer to Instruction Manual No. L-760 (this manual).

AWARNING: 1. Do not modify or alter components and wiring of the device.
2. See Section 7.10 Wiring Diagram for the details of arrangement and
wiring.
3. Do not open the cover in explosive atmosphere.
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SYSTEM BLOCK DIAGRAM (CONTROL DRAWING)

@®Integrally mounted type
< HAZARDOUS AREA }L‘{ NON HAZARDOUS AREA >
Type U,S,B AlLTImass Il General apparatus
(Intrinsically safe apparatus) (Intrinsically safe related apparatus) : (Non-intrinsically safe circuit)
E TB2 |
TB3 3
- @ M+ | Qe Supply power (TB1)
D | © A= Qe AC220V 50/60Hz
~Q |y A2+ | Q- or DC30V
~¢ | & o= Q-
— 0 POUT+| (-
| PouT—| (- Output voltage (TB2)
thheer - % S IN+ - Max 30V
. -$ | E s O
- D T — Supply voltage
(Do -0 | TE AC250V 50/60Hz
Ty 53 TB1
- - | 00 — or DC250V
- - |0k
e ) E O L+ | Qe
b Y | 3w EARTH | (——
Cr N(—
B4 & ( ’_O
Flameproof (d) + Increased safety (€) .
@®Separately mounted type
HAZARDOUS AREA NON HAZARDOUS AREA
-l L L.
+< Lafi ~
Typel, 5, B ALTImass Il General apparatus
(Intrinsically safe apparatus) (Intrinsically safe related apparatus) (Non-intrinsically safe circuit)
E
Dedicated cable TB3 8
- 5] |
fi i o w A+ o- Supply power (TB1)
o 2 al—| - AC220V 50/60Hz
— 0o a2+ | Q- or DC30V
— A2— (-
¥ ()] < POUT+| (D Output voltage (TB2)
i ¢ | F PouT—( (- Max 30V
) 0] E SIN+ Q-
3 ) T E SIN—| O
o ; 5 8 | Supply voltage
£. - T—g o & AC250V 50/60Hz
&40 b | 58 181 or DC250V
L ¥ P —
[ — -t Q> o
=& L{+)
TB4 OO
EARTH | O—
T I ) R S
Flameproof (d) + Increased safety (e) 1
Fig.11.2

[®INOTES 31: For CAOOA, CA001,CA003 and CA High, Low Temp. service model,
only separate types are applicable.
%2: In case of CB006 to CB050, the upper limit temp. is +125deg.C
#3: In case of CS010 to CSR50, the upper limit temp. is +130deg.C
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11.2 Considerations on Increased Safety Explosionproof Configuration

@® Terminal box

External power connection and output
signal connection

334
20
AR |
AR L T
88
82 18
H A H
== 2
- e} —
[}
- =
0 1.8

41.7

i N
A o =
= =N
[
83
=l lemllenll=l] 8
IEI=IEIE RS
2 i i e e B
1 ¥ [
1 3

External power connection terminals

Output signal connection terminals

Number of conductors: 3

Number of conductors: 8

Max current: 24 [A]

Max current: 10 [A]

Applicable wire | Round crimp terminal Dimension
(mm?) with insulated sleeve B (mm) ¢pd2 (mm) ¢ d2
0.2 t0 0.5 0.5to0 4
- - ¥ as}
0.5to 1.25 1.25t0 4 6.6 4.3 { =
1.25t0 2.0 2to4

Crimp terminals must be used for wiring connection to the terminals.
Conductor wire size for crimp terminal connection: 0.3 to 2.0mm?
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11.3 Explosionproof Applicable Temperature (Integrally Mounted Type Only)

The integrally mounted explosionproof transmitter of ALTImassIl adopts "Explosionproof applicable

temperature".
Whenever this instrument is used in explosive atmosphere, temperature must be controlled so that the

temperature of the part subject to explosionproof applicable temperature shown below never exceeds
the specified temperature.

Explosionproof applied temperature: 68°C

part subject to explosionproof
applicable temperature

1

Location of the part subject to explosionproof applicable temperature
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11.4 Requirement for Sensor Connectable to Integrally Mounted Transmitter

/\CAUTION:

For the integrally mounted type transmitter with explosionproof specification, only the
sensor (sensor part) shipped with JPEx approved OVAL transmitter for mass flowmeter
can be connected. JPEx explosionproof sensors other than OVAL's, sensors of other
types of explosionproof classifications, or non-explosionproof sensors cannot be

connected

. (>%1)

When connecting sensor, intrinsically safe explosionproof parameter must be confirmed.
If connection availability is unknown, please contact OVAL sales representatives or
service center.

[=INOTES 1.

OVAL mass flowmeter Sensor
with JPEx approval

Location of explosionproof related information
and approval labels

The sensor (sensor part) to be connected to the said transmitter must meet the following

requirements:

1.The sensor must be of JPEx approved mass flowmeter manufactured by OVAL
Corporation.

2.The sensor must be equipped with a mounting tube (¢ 33.5 [-0.005_-0.062] made of
SUS304) for the connection to the transmitter gland.

3.When the sensor is connected to the transmitter, internal cables must be completely
protected by both transmitter and sensor and cannot be accessed from outside.

4.The sensor must fulfill above requirements 1 through 3 before connecting the
transmitter.

5.No modification or alteration has been made.

6.Explosionproof configuration of the sensor must be Ex ib IIC/IIB/IIA T4.

7.The part subject to explosionproof applicable temperature does not exceed the
specified temperature regardless of the type of sensor connected.
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12. REGARDING EHEDG CERTIFICATION

Type S (EHEDG Specifications) has been certified by European Hygienic Engineering & Design Group.
Certification Type: TYPE EL CLASS 1
Acceptable Model: CS025, CS040, CS050
Process Connection: ISO Ferrule

It is recommended to refer EHEDG Document Number 8 [Design Criteria for Sanitary Equipment/ Device]
for details.

Comply strictly with your service conditions below in case of EHEDG Specifications.

(1) Mounting Orientation

+ Install this equipment vertically in the line so as to . ..
quip y Vertical Piping

enable self-drain. E
+ In case the electric conduit faces upward, make

sure to prepare a countermeasure to rainwater

from intruding inside.

=
==
A—d

(2) Important Point at CIP Washing
Use wash solution at flow velocity of 1.5m/s min.

(3) Process Connection and Seal
Conform to EHEDG Document.
Refer to EHEDG Position Paper “Pipe Coupling and 1

Process Connections”(current version). Flow Direction

Fig.12.1
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13. PRODUCT CODE EXPLANATION
13.1 Type U product codes

q%@@

Regulations

Ex-proof temp. class

Explosionproof
Process connection
Major parts material
Temp. category
Fluid category
Meter size/Nominal Diameter
Model

®—-O®O®OI—®@H®G —@®Ee@ — @///Additional code

Transmitter construction
Power source
Pulse
Version code

Transmitter

Communication interface

—Special shape designation

Main code
o Main code (CAO0OA to CA080) O : Compatible, X : Not applicable, /\ : Request inquiries
®|@ | Model Selector Chart @] —
C|A | ALTImass I Type U 3| Explosionproof
(3|@| ® | Meter size/Nominal Diameter ol |8 0 | Non-explosionproof
JIS Flange | ASME-JPI Flange | DIN Flange Ferrule Screw § § 1| JPEx
0[0|A R1/4 o |8 Ex-proof temp. class
ofof1 R1/4 g § ; 0 | Non-explosionproof
0|/0|3 10mm 1/2" DN 15 10A Rc3/8 — o 5 8 ?{ 1M
0|0|6 10mm 1/2° DN 15 10A Rc3/8 § § uN)' g § 2| T2
o[1]o] 15mm 12 DN 15 15A Re3/8 |G| 8| 8| 2| 2| &(0| 8 ?5 z HEEIRE
ol1|s [15mm 172 DN 15 15A Rc3/4 é 5133|5883 5 a5 14T
25mm 17 DN 25 g g g qE) 'g 5| T5
ol2ls 25mm 1" DN 25 25 (ISO), IDF 1S 3’2 _‘é g (9| Regulations
40mm 1-1/2" DN 40 g T —; 0 | Standard
0|4|0 | 40mm 171/2 DN 40 | 38 (ISO), IDF 1.58 ﬁ ‘é’ G High Pressure Gas Safety Act 5% w/Material test certificate % 9
o/5/0] 50mm P2 DN50 | 51(ISO), IDF 28 S |= (Approved product)
80mm 3 DN 80 | 76.1 (1SO), IDF 38 |3 y | High Pressure Gas Safety Act 5% w/Material test certificate % 9
olslo oo v 5N 100 (Individual test) % w/Material test certificate
®| — J | High Pressure Gas Safety Act % w/Material test certificate 3% 9
- (Completion inspection)
(| Fluid category - - - — -
L] Liquid O‘O‘O‘O ) O‘O‘O‘O o0 M| Gas Business Act % w/Material test certificate % 9
G| Gas O‘O‘C‘O‘O O O‘O‘ X ‘ X ‘O T | Fire Service Act % w/Material test certificate
Temp. category ¢ 1 F | w/Material test certificate
2 | Standard (200°C and lower) O|0|0]0|0|0|0]0O] x| X |Xx —
3 | High temp. (350°C and lower) X|X[X|X|X|X|X|X]|O|O]|X ()| Transmitter 3% 10
4 | Low temp. explosionproof ( — 200°C to +50°C ) XX XXX XX |X|X]|X|O 2 | ALTImass 1T
(©| Major parts material 3 | Rack-mount transmitter (Refer to GS No.GEJ516E.)
S| SUS316L O|0]0]0]0]|0|0|0|0|0]|O Transmitter construction 3 11
M | SUS316L+Alloy C x|O|O]O]O|0|0]0|x |00 1| Integrally mounted
H | Alloy C %2 X |O]O]0O|0O|0O|0O|O|x|O|O 2 | Separately mounted
P | Alloy C (High Pressure) % 3 X | X[ X|O|O|X|X|X|X|x]|X Power source
(| Process connection 1| 20 to 30VDC
J|1]JIS10K (Standard nominal size ¥ 5) X |0O|0O]0]0|0|0]0]|0|0|0 2 | 85 to 264VAC (safety rating: 100 to 240VAC) 50/60Hz
J |2 JIS20K (Standard nominal size ¥ 5) X |O]|0O]0|0|0|0|0O]0|0]|O )| Pulse
J [ 3] JIS30K (Standard nominal size % 5) X |O]O]0O|0|0]0O]0|0|0|O B | Voltage
J | 4| JIS40K (Standard nominal size 3 5) X |O|O]O|0O]O[O|0O]O|0|O G | Open drain (open collector output equivalent) (Standard)
J | 6] JISB3K (Standard nominal size % 5) x|O|O|O|O[0|O|O|0|0|O] |@| ication interface
A|1|ASME150 (Standard nominal size % 5) X |O|0O]0]0|0|0]0]0|0|0 1 | HART communication (HART protocol version 7, Bell202)
A| 3| ASME300 (Standard nominal size 3 5) x|O|O]O|O[O]O|O|0|O|O]| |@] Version code
A | 6| ASME6BOO (Standard nominal size % 5) x |O|O]O]O|0|0]0]|0|0|0 B | Version code B: (2-wire system not supported)
P|1|JPI150 (Standard nominal size 3 5) X |O]|0O]0|0O|0|0|0]0|0]|O C | Version code C: (2-wire system supported)
P | 3 | JPI300 (Standard nominal size ¥ 5) x|0|0|0|0|0|0|0|0|0|0| @ —
P| 6 | JPIBOO (Standard nominal size % 5) X|O]O]0]0O]0|0|O|O|O|O| |2 Special shape designation
D|1|DINPN10O 3% 4(Standard nominal size % 5) X |O]O]0O]|0|0]0O]0|0|0|O 0 | Standard
D|B|DINPN16 3% 4 (Standard nominal size 3 5) X |O|O]O|O]O|O|0O]|O|0]|O 1| Polished 1
D| 3 | DIN PN25 % 4(Standard nominal size 3 5) x|0]0]0]0]0|0|0|0|0]|O 2 | Polished 2
D | 4 | DIN PN40 % 4(Standard nominal size % 5) X |O]O]0O|0O|0|0O|0|0|0|O 3 | Polished 3
K| 1|JIS10K (Expanded nominal size % 6, ¥ 7) X | X | X | X|A|A|X|O] X | X | X 4 | Polished 4 12
K| 2| JIS20K (Expanded nominal size 3 6, % 7) X[ X[ X|X|A|AX|O]X|X]|X 5 | Polished 5 12
K| 3| JIS30K (Expanded nominal size % 6, % 7) X[ X[ X|X[A|A|X[O]X|X|X 6 | Polished 6 %13
B| 1| ASME150 (Expanded nominal size % 6, % 7) X[X|X|X|A|A|X[O]X|X|X Z | Special shape (including long neck)
B |3 | ASME300 (Expanded nominal size % 6, % 7) X[ X[ X|X|[A|A|X[O]X|X]|X
B |6 | ASME600 (Expanded nominal size % 6, % 7) X|X|X|X[A|AIX[OX|X]|X
Q| 1| JPI150 (Expanded nominal size % 6, % 7) X[ X[ X|X|A|AIX|O]X|X]|X
Q| 3| JPI300 (Expanded nominal size % 6, ¥ 7) X|X|X|[X[A|AIX[OX|X]|x
Q| 6 | JPIBOO (Expanded nominal size % 6, % 7) X[X|X|X|A|A|X[O]X|X|X
E|1|DINPN10 % 4 (Expanded nominal size % 6, % 7) X[X|X|X|A|IA|X[O]X|X|X
E |B | DIN PN16 % 4 (Expanded nominal size % 6, % 7) XX |X|X|A|A|X[O]X|X|X
E | 3 | DIN PN25 % 4 (Expanded nominal size 3 6, 3 7) X|X|X|X[A|AIX[OX|[X]|X%
E | 4 | DIN PN40O % 4 (Expanded nominal size * 6, % 7) XXX |X|A|AIX|O]X|X]|X
T | T| Screw (Male) % 8 OX[X|X[X|X|X|X|X][X]|xX
T | C| Screw (Female) %8 X|O|O|O[O| X | X | X |X|X]|X
H | S|ISO Ferrule X|0]0|0]0|0|0|O| x| XX
Z | 9| Special O|0|0]0]0|0|0]0]0]0|0
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% 1: When in explosion-proof specifications, there are limitations based on the temperature class.

% 2: When selecting "H" for Major parts material @, CA003 is applicable only for screw connections, and CAO06 to CAO80 are applicable only
for loose flanges.

% 3: When selecting the high-pressure "P" for Major parts material @ , only screw connections are applicable.

% 4: DIN flanges are compatible only with "S" or "M" for Major parts material @ .

% 5: The standard bore sizes for each type are as follows:

Model JIS Flange ASME*JPI| Flange DIN Flange
CA003 10mm 1/2” DIN15
CAOQ06 10mm 1/2” DIN15
CA010 15mm 1/2” DIN15
CA015 15mm 1/2” DIN15
CA025 25mm 17 DIN25
CA040 40mm 1-1/27 DIN40
CA050 50mm 27 DIN50
CA080 80mm 37 DIN80
% 6: The enlarged bore sizes for each type are as follows:.
Model JIS Flange |ASMEeJPI Flange| DIN Flange
CA015 (Request inquiries) 25mm 1”7 DIN25
CAO025 (Request inquiries) 40mm 1-1/2” DIN40
CA080 100mm 4” DIN100

¥ 7: The enlarged bore type is only compatible with "S" or "M" for Major parts material @ . Additionally, polishing is not possible.
% 8: When selecting "TT" or "TC" for process connection (0D, polishing is not possible.
% 9: Polishing is not possible for products subject to the High-Pressure Gas Safety Law, Gas Business Law.
% 10: For rack-mount transmitters, compatible specifications vary. Please refer to GS No. GEJ516E for details on product codes.
% 11: The maximum measured temperature for integrally mouted models are up to 150°C .
CAOOA to CA003, high-temperature and low-temperature explosionproof types, are only available in separately mounted models.
% 12: Applies to manifolds when it is a machined product.
% 13: Applies to manifolds and ferrule fittings when it is an integral machined product.
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Regulations
Ex-proof temp. class Transmitter
Explosionproof Transmitter construction
Process connection Power source
Major parts material Pulse
Temp. category Communication interface
Fluid category Version code
Meter size/Nominal Diameter
M’o_d‘el ,——‘—‘T W P —Special shape designation
@@@@@ —O@®OOO—-B®BE -M®ODD@— ///Additional code
Main code
®Main code (CA100 to CA250)
®|®@ | Model Selector Chart @2|—
C | A |ALTImass II Type U g 3| Explosionproof
3 |® | ® | Meter size/Nominal Diameter . % <o 0 | Non-explosionproof
JIS Flange ASME-JPI Flange DIN Flange %‘ 8‘ Q % 3 “g E % 1 | JPEX
TToTo T00mm y DN 100 =2 g g g g‘; = Ex-proof temp. class
1050 150mm 6 DN 150 S ‘I’ 7| gg| 8 2 % 0 | Non-explosionproof
1]5|H 150mm 6 DN 150 225 ﬁ& ggg 1T
2|00 200mm 8 DN 200 0co| 20 g=g 2|12
2/0|H 200mm 8 DN 200 *;30 © 3|T3
215|0 250mm 107 DN 250 2 4| T4
®|— 5|T5
@ | Fluid category | Regulations
L | Liquid O [Oo] © 0 | standard
:;r;z.a :::tzeggorg a:;lower) ) ” ” G ::\L?p':osgzspsrséic%%sAws&f%At\:% 50 only % w/Material test certificate
j Eigh temp. (35?»0 and |ovaer)200 e @) x H :T;%?Vzrjzlsrerset)cxas Safety Act % w/Material test certificate
ow temp. explosionproof (-~200°C to +50° X X -
© | Major p:rts |:ateriaf ( ) J %g;l;[eeﬁzﬁragfescﬁgsty het ¥ w/Material test certificate
S | SUS316L O ‘ ©) ‘ ©) M| Gas Business Act % w/Material test certificate
@ | Process connection T | Fire Service Act % w/Material test certificate
J |1 [JIs10K O O o F | w/Material test certificate
J |2 | JIS20K O O O —
J |3 | JIS30K ©) ©) ® @ | Transmitter 3 2
A |1 | ASME150 O O O 2 | ALTImass 1
A | 3 | ASME300 ©) ©) ©) 3 | Rack-mount transmitter (Refer to GS No.GEJ516E.)
A |6 | ASME600 O O ©) Transmitter construction % 3
P|1]JPI150 O O O 1 | Integrally mounted
P |3 | JPI300 O O ® 2 | Separately mounted
P |6 | JPIBOO O O O Power source
D |1 |DINPN10 O O O 1|20 to 30VDC
D | B| DINPN16 ©) O ® 2 | 85 to 264VAC (safety rating: 100 to 240VAC) 50/60Hz
D |3 | DIN PN25 ©) @) O @| Pulse
D | 4 | DIN PN40 O O O B | Voltage
Z |9 | Special O O ® G | Open drain (open collector output equivalent) (Standard)
% 1: When in explosion-proof specifications, there are limitations based on the temperature class. @) | Communication interface
% 2: For rack-mount transmitters, compatible specifications vary. Please refer to GS.No. GEJ516E 1 | HART communication (HART protocol version 7, Bell202)
for details on product codes. ) @ | Version code
% 3 "Mlax measurement temperatureﬂof (transn:itter) intfagral type is 150 C". B | Version code: B (2-wire system not supported)
High temp. and low temp. type" are only "(transmitter) separate type".
C | Version code: C (2-wire system supported)
@| —
@b | Special shape designation
0 | Standard
Z | Special shape
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Regulations
Ex-proof temp. class Transmitter
Explosionproof Transmitter construction
Process connection Power source
Major parts material Pulse
Temp. category W P Communication interface
Fluid category Version code
Meter size/Nominal Diameter
M’o_d‘el ,——l—‘ — Special shape designation
@@@@@ —O®O®OOH—®@E — (9@ — @9 /// Additional code
Main code
e Additional code
Category of High Pressure Gas Document
H | P | O | Other than High Pressure Gas D | S| J | SPEC. & DWG (Approval Drawing) (Japanese)
H| P | 1 | Toxic gas and flammable gas D | S| E | SPEC. & DWG (Approval Drawing) (English)
H| P |2 | Toxic gas D |R| 0 | Re-submission of SPEC. & DWG
H| P | 3 | Flammable gas D | C | J | Final DWG (Japanese)
H | P | 4 | Other than toxic or flammable gas D | C | E | Final DWG (English)
Density calibration D | P | J | Strength calculation sheet (Japanese) % 2
M| 0] 0] Density calibration D | P | E | Strength calculation sheet (English) 3% 2
Special test (instrumental error) S | E | J | Inspection Certificate (Calibration report) (Japanese)
A | 1|0 | Taxed custody transfer S | E | E | Inspection Certificate (Calibration report) (English)
A | 2| 0 | By certified measurer S | T | J | Pressure test report (Japanese)
A | 9 | 9 | Designation of instrumental error test method ~ Addition of one (1) test point, etc. S | T | E | Pressure test report (English)
Flow direction S| A | J |Airtight test report (Japanese)
F|L| O |Lefttoright S | A | E | Airtight test report (English)
F |R| 0 | Right to left D | D | J | Dimensional check record (Japanese)
F | D | O | Bottom to top Electric conduit at the bottom D | D | E | Dimensional check record (English)
Designated special pau'\t onl body S|P|J Penetrant test report Welded part of pressure resistant vessel
B ‘ X ‘ 0 ‘ Customer designation (Japanese)
Designated spe(l:lal paint on transmitter - S|P|E Pene.trant test report Welded part of pressure resistant vessel
S | F| 0| Corrosion proof Special treatment (English)
S|DJ0 Sa!t Proof - S|R|J Radiographic inspection Welded part of pressure resistant vessel
S | E | 0| Acid Proof Special treatment (Japanese)
S| X - Customer designated paint Special treatment slrlEe Radiggraphic inspection Welded part of pressure resistant vessel
Cleansing (English)
T |W| 0 | Oil free and Water free treatment S| X | J | PMI test report (Japanese)
T | F |0 |Food cleansing S | X | E | PMI test report (English)
Accuracy S| S| J | Impact test report (Japanese)
RIA]5][+005%RD 1 S | S| E | Impact test report (English)
JPEX explosionproof cable gland D|Y|J | WPS/PQR (Japanese)
J ‘ F ‘ 1 ‘Standard (Explosionproof model: Included, Non-explosionproof model: Not included) D |Y | E | WPS/PQR (English)
#1: When polishing specifications are selected, the high accuracy option is not D |9 |J | Photo {Japanese)
available. D | 9| E | Photo (English)
%2: When polishing specifications are selected, the strength calculation sheet cannot D | T | J | Inspection procedure (Japanese)
be issued. D | T | E | Inspection procedure (English)
C | A | J | Traceability certificate: A set Only available in Japanese
C | B | J | Traceability certificate: B set Only available in Japanese
C | C | J | Traceability certificate: C set Only available in Japanese
C | D | J | Traceability certificate: D set Only available in Japanese
Witness Test
v [ 1] 0] Required
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13.2 Type S product codes

Ex-proof temp. class

Regulations

Explosionproof Transmitter
Process connection Transmitter construction
Major parts material Power source
Temp. category Pulse
Density range Communication interface
Meter size/Nominal Diameter Version code
M’o_d‘el ’—Special shape designation

@@@@@—@@@—@@—@@@@—@///Additional code

Main code

® Main code

®|®| Model Ex-proof temp. class

C | S | ALTImass T Type S 0 | Non-explosionproof

@ |®|® | Meter size/Nominal Diameter 3|13

JIS flange ASME-JPI flange Ferrule 4\ T4

o110 10mm 1727 10A @® | Regulations

015 15mm 1727 15A 0 | Standard

0|2|5 25mm 17 38 (ISO), IDF 1.58 E | EHEDG w/Material test certificate 3% 4
0|40 40mm 1-1/27 51 (ISO), IDF 28 T | Fire Service Act w/Material test certificate
0(5]|0 50mm 27 63.5 (ISO), IDF 2.5S F | w/Material test certificate

R|5|0 80mm 37 88.9 (ISO), IDF 3.5S —

®|— @ | Transmitter 3 2

@ | Density range 2 | ALTImass 1T

1 | Low density liquids (0.5 to 1.0g/mL) 3 | Rack-mount transmitter (Refer to GS No.GEJ516E.)

2 | Ordinary density (0.7 to 1.3g/mL) Transmitter construction * 3

3 | High density liquid (1.0 to 1.5g/mL) 1 | Integrally mounted

Temp. category * 1 2 | Separately mounted

1 | Standard (130°C and lower) Power source

@ | Major parts material 1 | 20 to 30VDC

T | SB338 Grade-9 + TB480H 2 | 85 to 264VAC (Safety rated 100 to 240VAC) 50/60Hz

@ | Process connection @ | Pulse

J | 1| JIS10K B | Voltage pulse

J | 2| JIS20K G | Open drain pulse (equivalent to open collector pulse) (standard)
A |1 |ASME150 @) | Communication protocol

P|1]|JPI150 1 | HART communication (HART protocol version 7, Bell202)
H | S| ISO Ferrule @ | Version code

Z |9 | Special B | Version code: B (2-wire system not supported)

@) — C | Version code: C (2-wire system supported)

@ | Explosionproof @] —

0 | Non-explosionproof @ | Special shape designation

1 | JPEX 0 | Standard

z

3% 1: Explosionproof specifications are restricted based on temperature class.
% 2: For rack-mount transmitters, compatible specifications vary. Please refer to GS No. GEJ516E for details on product codes.

% 3: If temperature of the fluid exceeds 80°C for explosionproof types, only “Separately mounted” model is available for the transmitter construction.

In case of non-explosionproof, Integrally mounted model can be used up to 130°C by restricting the transmitter ambient temp. to 45°C at maximum.

% 4: Process connections for CS025, CS040, and CS050 only apply to ISO ferrule.

Special shape (including polishing, long neck)
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Ex-proof temp. class Regulations

Explosionproof Transmitter
Process connection Transmitter construction
Major parts material Power source
Temp. category Pulse
Density range Communication interface
Meter size/Nominal Diameter Version code
Moﬁdel ’—Special shape designation

@@@@@—@@@—@@—@@@—///Additional code

Main code
o Additional code
Category of High Pressure Gas Document
H ‘ P ‘ 0 ‘ Other than High Pressure Gas D|S|J | SPEC. & DWG (Approval Drawing) (Japanese)
Density calibration D | S | E | SPEC. & DWG (Approval Drawing) (English)
M] 0] 0] Density calibration D |R | 0 | Re-submission of SPEC. & DWG
Special test (instrumental error) D | C | J | Final DWG (Japanese)
A| 2|0 | By certified measurer D | C | E | Final DWG (English)
A| 9| 9 | Designation of instrumental error test method  Addition of one (1) test point, etc. D | P | J | Strength calculation sheet (Japanese)
Flow direction D | P | E | Strength calculation sheet (English)
F|L|O |Lefttoright S | E | J | Inspection Certificate (Calibration report) (Japanese)
F | R| O | Right to left S | E | E | Inspection Certificate (Calibration report) (English)
F | D | O | Bottom to top Electric conduit at the bottom S| T |J | Pressure test report (Japanese)
Designated special paint on body S | T | E | Pressure test report (English)
B ‘ X ‘ 0 ‘ Customer designation S | A | J | Airtight test report (Japanese)
Designated special paint on transmitter S | A | E | Airtight test report (English)
S| F | 0 | Corrosion proof Special treatment D | D | J | Dimensional check record (Japanese)
S| D |0 | Salt Proof D | D | E | Dimensional check record (English)
S| E | 0] Acid Proof - - SpeC!aI {reatment S|P|J Penetrant test report Welded part of pressure resistant vessel
S| X | 0 | Customer designated paint Special treatment (Japanese)
Cleansing - S|P|E Pene.trant test report Welded part of pressure resistant vessel
T|W/| 0 | Qil free and Water free treatment (English)
TiF|O Fo?d cleansing S|R|J Radiographic inspection Welded part of pressure resistant vessel
JPEXx explosionproof cable gland (Japanese)
J ‘ F ‘ 1 ‘ Standard (Explosionproof model: Included, Non-explosionproof model: Not included) slrle Radi(?graphic inspection Welded part of pressure resistant vessel
(English)
S| X | J | PMI test report (Japanese)
S | X | E | PMI test report (English)
D| 9 | J | Photo (Japanese)
D | 9 | E | Photo (English)
D | T |J | Inspection procedure (Japanese)
D | T | E | Inspection procedure (English)
C | A | J | Traceability certificate: A set Only available in Japanese
C | B | J | Traceability certificate: B set Only available in Japanese
C | C | J | Traceability certificate: C set Only available in Japanese
C | D | J | Traceability certificate: D set Only available in Japanese

Witness by customer
v [ 1]0]Required
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13.3 Type B product codes

Ex-proof temp. class

Regulations

Explosionproof Transmitter
Process connection Transmitter construction
Major parts material Power source
Temp. category Pulse
Fluid category Communication interface
Meter size/Nominal Diameter Version code
Myo_d‘el ’—Special shape designation

@@@@@—@@@—@@—@@@@—///Additional code

Separately mounted

Fluid category

Power source

Main code
® Main code
®|@| Model | Regulations
C | B |ALTImass I Type B 0 | Standard
®|@|(® | Meter size/Nominal Diameter T | Fire Service Act % w/Material test certificate
JIS flange ASME-JPI flange Ferrule F | w/Material test certificate
0|6 10mm 172”7 10A -
110 15mm 1/2” 15A )| Transmitter 3 2
115 15mm 1/2” 15A 2 | ALTImass T
2|5 25mm 17 25 (ISO), IDF 1S 3 | Rack-mount transmitter (Refer to GS No.GEJ516E.)
410 40mm 1172”7 38 (ISO), IDF 1.5S Transmitter construction > 3
5|0 50mm 27 51 (ISO), IDF 28 1 | Integrally mounted
2
1

Liquid

20 to 30VDC

Temp. category > 1 2 | 85 to 264VAC (Safety rated 100 to 240VAC 50/60Hz)
Standard (130°C and lower) )| Pulse

Major parts material B | Voltage pulse

SUS316L G | Open drain pulse (equivalent to open collector pulse) (standard)
@ | Process connection @) | Communication protocol

1| JIS10K 1 | HART communication (HART protocol version 7, Bell202)
2 | JIS20K @ | Version code

3 | JIS30K B | Version code: B (2-wire system not supported)

1 | ASME150 C | Version code: C (2-wire system supported)

3 | ASME300 @ —

6 | ASMEG0O 3| Special shape designation

1| JPI150 0 | Standard

3 | JPI300 Z | Special shape

6 | JPIBOO

S | ISO Ferrule

9 | Special

Explosionproof

Non-explosionproof

JPEX

Ex-proof temp. class

Non-explosionproof

T3

s |o|@=|o|@|@IN|T|T|T|T|> (> | >|c|c|lc|@|o|@|-]|®@|r|@]|@|c|oc|o|jo|o]|o

T4

3% 1: Explosionproof specifications are restricted based on temperature class.
% 2: For rack-mount transmitters, compatible specifications vary. Please refer to GS No. GEJ516E for details on product codes.
% 3: If temperature of the fluid exceeds 80°C for explosionproof types, only “Separately mounted” model is available for the transmitter construction.

In case of non-explosionproof, Integrally mounted model can be used up to 130°C by restricting the transmitter ambient temp. to 45°C at maximum.
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Ex-proof temp. class Regulations
Explosionproof Transmitter
Process connection Transmitter construction
Major parts material Power source
Temp. category Pulse
Fluid category Communication interface
Meter size/Nominal Diameter Version code
Moﬁdel ,—Speoial shape designation
@@@@@—@0@@@—@@@—@@@@@@—@mmmwme
Main code
o Additional code
Category of High Pressure Gas Document
H | P[0 ] Other than High Pressure Gas D|S|J|SPEC. & DWG (Approval Drawing) (Japanese)
Density calibration D | S | E | SPEC. & DWG (Approval Drawing) (English)
M] 0] 0 Density calibration D | R| 0 [ Re-submission of SPEC. & DWG
Special test (instrumental error) D | C | J | Final DWG (Japanese)
A | 2| 0| By certified measurer D | C | E | Final DWG (English)
A | 9 | 9 | Designation of instrumental error test method ~ Addition of one (1) test point, etc. D | P | J | Strength calculation sheet (Japanese)
Flow direction D | P | E | Strength calculation sheet (English)
F | L|O| Lefttoright S | E | J | Inspection Certificate (Calibration report) (Japanese)
F |R| O | Right to left S | E | E | Inspection Certificate (Calibration report) (English)
F |D| O | Bottom to top Electric conduit at the bottom S| T | J | Pressure test report (Japanese)
Designated special paint on body S| T | E | Pressure test report (English)
B ‘ X ‘ 0 ‘ Customer designation S| A | J | Airtight test report (Japanese)
Designated special paint on transmitter S | A | E | Airtight test report (English)
S | F | 0 | Corrosion proof Special treatment D | D | J | Dimensional check record (Japanese)
S |D| 0| Salt Proof D | D | E | Dimensional check record (English)
S| E| 0] Acid Proof - - Spec!al treatment S|P|J Penetrant test report Welded part of pressure resistant vessel
S| X | 0 | Customer designated paint Special treatment (Japanese)
Cleansing . S|P|E Peneltrant test report Welded part of pressure resistant vessel
T |W| 0 | Oil free and Water free treatment (English)
TIFIO Fo?d cleansing S|R|J Radiographic inspection Welded part of pressure resistant vessel
JPEx explosionproof cable gland (Japanese)
J ‘ F ‘ 1 ‘ Standard (Explosionproof model: Included, Non-explosionproof model: Not included) slrle ::;(;I:iﬁ:;phlc inspection Welded part of pressure resistant vessel
S| X | J | PMI test report (Japanese)
S | X | E | PMI test report (English)
S| S| J | Impact test report (Japanese)
S | S | E | Impact test report (English)
D|Y |J| WPS/PQR (Japanese)
D|Y | E| WPS/PQR (English)
D |9 | J | Photo (Japanese)
D | 9 | E | Photo (English)
D | T |J | Inspection procedure (Japanese)
D | T | E | Inspection procedure (English)
C | A| J | Traceability certificate: A set Only available in Japanese
C | B | J | Traceability certificate: B set Only available in Japanese
C | C | J | Traceability certificate: C set Only available in Japanese
C | D| J | Traceability certificate: D set Only available in Japanese
Witness by customer
v [ 1] 0] Required
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14. PRODUCT CODE EXPLANATION OF THE OLD PRODUCT CODE

14.1 Type U product codes
14.1.1 CAOOA to CA080

Product code has been renewed on April 2017.
Old product code will not be updated after April 2017.
Please consult OVAL if you need to maintain using old product code due type approval.

Product Code

Item

®
@)

®D®|®|@[O|® @

©
©
©

[
o
©
o
2
]
2
Q
>
]
-

Description

Model

ALTImass Type U

1/4” connection

1/4” connection

10mm connection (3/4

&
10mm connection (3/8"

15mm connection

CA003
CA006

Nominal size

)
)
/27
15mm connection (1/27)

CAO00A, CA001
CA010, CAO15

25mm connection

40mm connection

CA025, CA040, CA050, CA080

50mm connection

olo|o|o|o|o|o|o|e|e
ola|s(n|=|alo]o|o|e
olojo|u|a|o|o|w|=|>

y
y
y
,
>
o

80mm connection

(
(
(
(
a”
(1-1/27)
)
()

D

Liquid service

Fluid category

O[O Lowtemp. explosionprootsenice: CAG25, CAO0, CAD50, CAOB0

Ol

UL
0O
U

Gas service

O|0]0

X
X

Standard (below 130°C)

o)
O

Standard (below 200°C)

0O
O
X

Temp. category (3%1)

High temperature service (below 350°C)

HIWIN|=

Low temperature explosionproof service (—200°C to +50°C)

Standard

Pressure category

X |O X |O|x | X | X |O |High temp. service: CA08O (below 350°C)

x [O]x|x[O]0]|0|O

High pressure service (3%2)

SUS316L

)

o)

D{O[X [OfX [X |

SUS316L + Alloy C

Major parts material

e}(¢}

Alloy C (3%3)

X|T[E|n

olololo

O

Other material

Screw-in

O[x |O]C

Ferrule

~
J

JIS 10K

O X [ X

OJO[X X [OX X [OX [O]x [O]X | x| X [O|Hightemp. service:CA025, CA040, CA050 (below 350C)

DO

JIS 20K

C
~
O

JIS 30K

\,
O

~

O]O|0]|O|0]|0]O 00000 |x %[O |00 |0

O[O]O|O]x [x|O]X [x|O]|X |O]O|%

0]0|0[0|0|0

D

o]

JIS 40K

JIS 63K

0O
O
0O
O
0
U

o

0O
O
Ol

DALOALS

ASME 150

@)
o

)

0]
)
0]0]|0|0|0

ASME 300 @)

Process connection

0O
V)

ASME 600

~
o

JPI 150

D100

JPI 300

E

J L

JPI 600

|00 00|00
O
[O]0]0O|¢

DIN PN 10

10|00

DIN PN 16

DIN PN 25

0l0|0

DIN PN 40

N® 3O DZIErF|XR|<T|OMMO|O|W|>

O|0]0|0|0|0|0
O[0]O]|O|0[0]|0|0|0|0|0

01]0|C

Other than above

XXX XXX XXX XXX [X]|X[X]|X[X[|X[O]O[x|X[O]X[O]X ||

O|0

O

0

x [0]0]|0 O]

Integrally mounted X

Transmitter construction (3%4)

N =

O

O[x]0]0[0]0|0|0|0|0|0]0|0O
O[x|0|0[0]0|0|0|0|0 |0

0]
o
O

O

)

Separately mounted

20 to 30VDC

Power source

85 to 264VAC (Safety rated 100 to 240VAC), 50/60Hz

Output 1: Mass flow Output 2: Mass flow

Output 1: Mass flow Output 2: Density

QOutput 1: Mass flow Output 2: Temperature

Output 1: Mass flow Output 2: Volume flow (true density)

Output 1: Mass flow Output 2: Volume flow (fixed density)

Output 1: Density Output 2: Temperature

Output 1: Volume flow (true density) Output 2: Density

Analog output (3%5)

QOutput 1: Volume flow (fixed density)  Output 2: Density

(
QOutput 1: Volume flow (true density) Output 2: Temperature
Output 1: Volume flow (fixed density)  Output 2: Temperature

Output 1: Mass flow Output 2: Status

Output 1: Density Output 2: Status

Output 1: Temperature Output 2: Status

Output 1: Volume flow (true density)  Output 2: Status

QP ZIEr|R|«T|O|M|mM 0|0 |W|>

Output 1: Volume flow (fixed density) Output 2: Status

Mass flow

Pulse output (3%5)

Volume flow (true density)

Volume flow (fixed density)

Open drain pulse (equivalent to open collector pulse) (standard)

Pulse output type

Voltage pulse

No communication capability

Communication interface

HART protocol version 7, Bell202

Non-explosionproof

Explosionproof rating

TIS

Non-explosionproof

Sensor unit: Temp. class T1, separate transmitter only, CA025 to CA080 (high temp. service model) only

Sensor unit: Temp. class T2, separate transmitter only, CA0O03 to CA080 only

Explosionproof temperature class

Sensor unit: Temp. class T3, separate transmitter only

H|W(N|=|O

Sensor unit: Temp. class T4

5

Sensor unit: Temp. class T5, separate transmitter only, CA025 to CA080 (Low temp. explosionproof service) only

EINOTES

: Explosionproof specifications are restricted based on temperature class.

: If "High pressure service" is selected for the pressure category, process connection will be "Screw-in".

: When "H" (Alloy C) is selected as major part material code, only loose flange is applicable for CAO06.

For integrally mounted type, the maximum fluid temperature is 130°C. If the fluid temperature exceeds 80°C, maximum ambient temperature of the

transmitter must be lowered. (For example, if the fluid temperature is 130°C, max ambient temperature of the transmitter is 45°C.)

Simultaneous output of both "Volume flow (fixed density)" and "Volume flow (true density)" for analog output and pulse output is not available.
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Product code has been renewed on April 2017.
Old product code will not be updated after April 2017.

14.1.2 CA100 to CA250 Please consult OVAL if you need to maintain using old product code due type approval.
Product Code _— Selector
e [PelelaseloenlbenwEe e Description Chart
Model [C|A ALTImass Type U gl o
1/0/0 100mm connection (4") S| 48
1/5/0 150mm connection (67) g é % §
Nominal |1]5|H 150mm connection (6") Sslgs
size 2/0|0 200mm connection (87 =323
2|0|H 200mm connection (87 g fg
2|5/0 250mm connection (107) ol ©°
Fluid category A Liquid service O]10 0O
2 Standard (below 200°C) O | x| x
Temp. category (3%¢1) |3 High temperature service (below 350°C) x | O | x
4 Low temperature explosionproof service (—200°C to +50°C) x | x | O
Pressure category 1 Standard OO O
Major parts material S SUS316L O|l0 ] O
C JIS 10K O]l 0 | O
D JIS 20K O]l 0 |0
E JIS 30K O|l0 ] O
H ASME 150 O]l 0 |0
J ASME 300 O |10 |0
K ASME 600 O|l0 O
. L JPI 150 O]l O0 |0
Process connection M JPI 300 ololo
N JPI 600 O|l0 O
P DIN PN 10 O]l 0 |0
Q DIN PN 16 O|l0O0 O
R DIN PN 25 O|l0 O
S DIN PN 40 O|l0 O
z Other than above O|l0O0 ] O
Transmitter construction (%%2) g‘:)ir;lgl;ngiztji g 8 g g
1 20 to 30VDC
Power source 2 85 to 264VAC (Safety rated 100 to 240VAC), 50/60Hz
A Output 1: Mass flow Output 2: Mass flow
B Output 1: Mass flow Output 2: Density
(o Output 1: Mass flow Output 2: Temperature
D Output 1: Mass flow Output 2: Volume flow (true density)
E Output 1: Mass flow  Output 2: Volume flow (fixed density)
F Output 1: Density Output 2: Temperature
G Output 1: Volume flow (true density) Output 2: Density
Analog output (*%3) H Output 1: Volume flow (fixed density) Output 2: Density
J Output 1: Volume flow (true density) Output 2: Temperature
K Output 1: Volume flow (fixed density) Output 2: Temperature
L Output 1: Mass flow Output 2: Status
M Output 1: Density Output 2: Status
N Output 1: Temperature Output 2: Status
P Output 1: Volume flow (true density)  Output 2: Status
Q Output 1: Volume flow (fixed density) Output 2: Status

A Mass flow
Pulse output (3%3) B Volume flow (true density)
C Volume flow (fixed density)
1 Open drain pulse (equivalent to open collector pulse) (standard)
Pulse output type 2 Voltage pulse

No communication capability

Communication interface

1 HART protocol version 7, Bell202

Non-explosionproof

Explosionproof rating 1 TS

Non-explosionproof

Sensor unit: Temp. class T1, separate transmitter only, CA100 to CA150 (high temp.
service model) only

Sensor unit: Temp. class T2, separate transmitter only

Explosionproof temperature class Sensor unit: Temp. class T3, separate transmitter only

H|WIN| = O

Sensor unit: Temp. class T4

5 Sensor unit: Temp. class T5, separate transmitter only, Low temp. explosionproof
service only

NOTES 3%1: Explosionproof specifications are restricted based on temperature class.

3%2: For integrally mounted type, the maximum fluid temperature is 130°C. If the fluid temperature exceeds 80°C, maximum
ambient temperature of the transmitter must be lowered. (For example, if the fluid temperature is 130°C, max ambient
temperature of the transmitter is 45°C.)

2% 3: Simultaneous output of both "Volume flow (fixed density)" and "Volume flow (true density)" for analog output and pulse
output is not available.
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Product code has been renewed on April 2017.

1 4-2 Type S prOdUCt COdeS gllgagreoggr?;j(t)?)e\l)&vﬂlip %S i:gg ?éeri:ifr:teari'r?ﬂrs”irfgo 1>I7d product code due type approval.
14.2.1 Stainless steel tube type (CS010 to CS080)
Item Product Code Description
D|@|@|@|®|®|@|®|®||0)i2|3]d®)|®)|@|®
Model CcC|S ALTImass Type S
o(1|0 15mm connection (1/2")
0/1|5 15mm connection (1/2")
Nominal size 0(2|5 25mm connection (1")
0/4|0 40mm connection (1-1/2")
0(5|0 50mm connection (2")
0(8|0 80mm connection (3")
(o] High density liquid (1.0 to1.5g/ml)
Fluid category D Ordinary density liquid (0.7 to 1.3g/ml)
E Low density liquids (0.5 to 1.0g/ml)
Temp. category (1) 1 Standard (below 130°C)
Pressure category 1 Standard
Major parts material S SUS316L
B Ferrule
C JIS 10K
Process connection D JIS 20K
H ASME 150
L JP1 150
z Other than above

-

Integrally mounted

Transmitter construction (%2)

2 Separately mounted
1 20 to 30VDC
Power source 2 85 to 264VAC (Safety rated 100 to 240VAC), 50/60Hz
A Output 1: Mass flow Output 2: Mass flow
(] Output 1: Mass flow Output 2: Temperature
Analog output E Output 1: Mass flow Output 2: Volume flow (fixed density)
L Output 1: Mass flow Output 2: Status
N Output 1: Temperature Output 2: Status
Q Output 1: Volume flow (fixed density) Output 2: Status
Pulse output A Mass flow
C Volume flow (fixed density)
Pulse output type 1 Open drain pulse (equivalent of open collector output) (standard)
2 Voltage pulse
Communication interface 0 No communication capability
1 HART protocol version7, Bell202
Explosionproof rating 0 Non-explosionproof
1 TIS
0 | Non-explosionproof
Explosionproof temperature class 3 | Sensor unit: Temp. class T3, separate transmitter only

4 | Sensor unit: Temp. class T4

NOTES *1: Explosionproof specification has restrictions on temperature class.
%2: To measure fluid flow of temperature 80°C or higher with integral type, the max ambient temperature of the transmitter
should be reduced. (When the temperature of fluid is 130°C, the max ambient temperature of the transmitter should be
45C.)
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Product code has been renewed on April 2017.
Old product code will not be updated after April 2017.
Please consult OVAL if you need to maintain using old product code due type approval.

14.2.2 Titanium tube type (CS010 to CSR50)

Item Product Code Description
DPP@E®|@|(®|®)|0|()]@)|3)]|14]®)|®|D]®
Model |C|S ALTImass Type S
010 10mm connection (1/2")
0/1|5 15mm connection (1/2")
Nominal 0/2|5 25mm connection (1")
size 0|4|0 40mm connection (11/2")
0(5/0 50mm connection (2")
R|5(0 80mm connection (3")
Cc High density liquid (1.0 to1.5g/ml)
Fluid category D Ordinary density liquid (0.7 to 1.3g/ml)
E Low density liquids (0.5 to 1.0g/ml)
Temp. category (1) 1 Standard (130°C or below)
Pressure category 1 Standard
Major parts material T SB338 Grade-9 + TB480H
B Ferrule
C JIS 10K
Process connection D JIS 20K
H ASME 150
L JP1 150
z Other than above
Transmitter construction (%¢2) Integrally mounted
Separately mounted
Power source ! 20 to 30VDC
2 85 to 264VAC (Safety rated 100 to 240VAC), 50/60Hz
A Output 1: Mass flow Output 2: Mass flow
B Output 1: Mass flow Output 2: Density
C Output 1: Mass flow Output 2: Temperature
D Output 1: Mass flow  Output 2: Volume flow (true density)
E Output 1: Mass flow Output 2: Volume flow (fixed density)
F Output 1: Density Output 2: Temperature
G Output 1: Volume flow (true density)  Output 2: Density
Analog output (%3) H Output 1: Volume flow (fixed density) Output 2: Density
J Output 1: Volume flow (true density)  Output 2: Temperature
K Output 1: Volume flow (fixed density) Output 2: Temperature
L Output 1: Mass flow Output 2: Status
M Output 1: Density QOutput 2: Status
N Output 1: Temperature Output 2: Status
P Output 1: Volume flow (true density) Output 2: Status
Q Output 1: Volume flow (fixed density) Output 2: Status
A Mass flow
Pulse output (*3) B Volume flow (true density)
(] Volume flow (fixed density)
Pulse output type 1 Open drain pulse (equivalent to open collector pulse) (standard)
2 Voltage pulse
T 0 No communication capability
Communication interface 1 HART protocol version7, Bell202
Explosionproof specification Non-explosionproof
1 TS
0 | Non-explosionproof

W

Explosionproof temperature class Sensor unit: Temp. class T3, separate transmitter only

Sensor unit: Temp. class T4

H

NOTES *1: Explosionproof specification has restrictions on temperature class.

%2: To measure fluid flow of temperature 80°C or higher with integral type, the max ambient temperature of the transmitter
should be reduced. (When the temperature of fluid is 130°C, the max ambient temperature of the transmitter should be
45C.)

#%3: Simultaneous output of both "Volume flow (fixed density)" and "Volume flow (true density)" for analog output and pulse
output is not available.
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Product code has been renewed on April 2017.
Old product code will not be updated after April 2017.

14'3 Type B product COdeS Please consult OVAL if you need to maintain using old product code due type approval.
Item Product Code Description
D@ |®|@|B|®|@|®|®|d®|(|@|@d)|d@|®|®|@|®
Model Cc|B ALTImass Type B
0|06 10mm connection (1/2")
0o|1|0 15mm connection (1/2")
) ) 0({1|5 15mm connection (1/2")
Nominal size -
0|2|5 25mm connection (1")
0(4|0 40mm connection (1-1/2")
0|5|0 50mm connection (2")
Fluid category A Liquid service
Temp. category (1) 1 Standard (130°C and below)
Pressure category 1 Standard
Major parts material S SUS316L
B Ferrule
(] JIS 10K
D JIS 20K
E JIS 30K
Process connection H ASME 150
J ASME 300
K ASME 600
L JPI1 150
M JPI 300
Y4 Other than above
) ) . Integrally mounted
Transmitter construction (3%¢2)
Separately mounted
Power source L 20 to 30VDC
85 to 264VAC (Safety rated 100 to 240VAC), 50/60Hz
A Output 1: Mass flow Output 2 : Mass flow
B Output 1: Mass flow Output 2 : Density
(o] Output 1: Mass flow Output 2 : Temperature
D Output 1: Mass flow Output 2 : Volume flow (true density)
E Output 1: Mass flow Output 2 : Volume flow (fixed density)
F Output 1: Density Output 2 : Temperature
G Output 1: Volume flow (true density)  Output 2 : Density
Analog output (>%3) H QOutput 1: Volume flow (fixed density) Output 2 : Density
J Output 1: Volume flow (true density)  Output 2 : Temperature
K Output 1: Volume flow (fixed density) Output 2 : Temperature
L Output 1: Mass flow Output 2: Status
M Output 1: Density Output 2: Status
N Output 1: Temperature Output 2: Status
P Output 1: Volume flow (true density)  Output 2: Status
Q Output 1: Volume flow (fixed density) Output 2: Status
A Mass flow
Pulse output (3%¢3) B Volume flow (true density)
(% Volume flow (fixed density)
Pulse output type 1 Open drain pulse (equivalent of open collector output) (standard)
2 Voltage pulse
Communication interface 0 No communication capability
1 HART protocol version7, Bell202
Explosionproof rating 0 Non-explosionproof
1 TS
0 | Non-explosionproof
Explosionproof temperature class 3 | Sensor unit: Temp. class T3, separate transmitter only
4 | Sensor unit: Temp. class T4

NOTES 1: Explosionproof specification has restrictions on temperature class.

%2: To measure fluid flow of temperature 80°C or higher with integral type, the max ambient temperature of the transmitter
should be reduced. (When the temperature of fluid is 130°C, the max ambient temperature of the transmitter should be
45C.)

#%3: Simultaneous output of both "Volume flow (fixed density)" and "Volume flow (true density)" for analog output and pulse
output is not available.
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B Shipping Parameters

Given below is the explanation of parameters found in the parameter list attached to the product.

ALTlmass T

No. \ Description | Factory setting \ Setting
Device information

1 |Tag Tag number (8-character)

2 |Long Tag Tag number (32-character)

3 | Descriptor Description

4 | Message Message

5 |Date Date of manufacture

6 |DevID Device ID

7 | Final asmbly num Final assembly number

8 |Snsrs/n Sensor serial number

9 | Snsr model Sensor model

10 | Flange Flange rating

11 | Snsr matl Sensor material

12 | Hardware rev

Hardware revision

Sensor type

13 | Sensor type

Sensor type

14 | Mass flow USL

Mass flow max allowable range

15 | Mass flow LSL

Mass flow min. allowable range

16 | Temperature USL

Temperature max allowable range

17 | Temperature LSL

Temperature min. allowable range

18 | Vol flow USL

Volume flow max allowable range

19 | Vol flow LSL

Volume flow min. allowable range

20 | Density USL

Density max allowable range

21 | Density LSL

Density min. allowable range

Flow

22 | Mass flow unit

Instantaneous mass flow unit

23 | Vol flow unit

Instantaneous volume flow unit

24 | Flow direction

Flow direction setting

25 | Flow damp (Mass)

Flow (Mass) damping

26 |Flow cutoff

Flow (Mass) cutoff

27 | Vol flow coef

Volume flow correction coefficient

Density
28 | Unit Density unit
29 |Damp Density damping

30 | Slug low limit

Lower density limit of gas multiphase flow detection

31 | Slug high limit

Upper density limit of gas multiphase flow detection

32 | Slug duration

Time duration of gas multiphase flow detection

33 | Compensation

Standard temp. compensation setting

34 | Standard temp

Standard temperature

35 | Expansion coef

Expansion coefficient

36 | Settied density

Fixed density compensation setting

37 | Density Value

Fixed density value

Temperature
38 | Unit Temperature unit
39 |Damp Temperature damping

Analog output 1
40 | Assign Analog output 1 assignment
41 |URV Analog output 1 setting at 20mA
42 | LRV Analog output 1 setting at 4mA
43 | Lowcut Analog output 1 low-cut

44 | Added damp

Analog output 1 added damping

Analog output 2

45 | Assign Analog output 2 assignment

46 |URV Analog output 2 setting at 20mA
47 |LRV Analog output 2 setting at 4mA
48 | Lowcut Analog output 2 low-cut

49 | Added damp

Analog output 2 added damping

Continued on next page=
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No. ‘ ltem Description Factory setting Setting
Pulse output 1
50 |Assign Pulse output 1 assignment
51 | Freq factor Pulse output 1 full scale frequency
52 | Rate factor Pulse output 1 full scale flow rate
53 |Lowcut Pulse output 1 low cut
Pulse output 2
54 | Assign Pulse output 2 assignment
55 |Double pulse mode Double pulse output 2 assignment
56 |Freq factor Pulse output 2 full scale frequency
57 | Rate factor Pulse output 2 full scale flow rate
58 |Lowcut Pulse output 2 low cut
Status input/output
59 |Input function Status input function selection
60 |Input mode Status input mode selection
61 | Output function Status output function selection
62 | Drive out point Drive output voltage threshold
63 | Output mode Status output mode selection
H/L alarm
64 |H/L alarm assign H/L alarm assignment
65 |H/L alarm type H/L alarm type selection
66 | High alarm point High alarm point
67 |Low alarm point Low alarm point
68 |H/L alarm hys H/L alarm hysteresis value

Error select
69 | Sensor failure
70 | Transmitter failure
71 | Calibration failure
72 | Saturated alarm
73 | Parameter failure Output selection for each item
74 | Transmitter alarm
75 | Slug flow alarm
76 | Calibration in progress
77 |Fixed output

Error output

78 | Analog Analog output pattern on errors

79 |Pulse Pulse output pattern on errors
Flow cal

80 |SK20 Meter factor of flow rate

81 |SKM Meter error correction item

82 |SKt Flow correction coefficient (Skt)

83 |Cal temp Flow calibration temperature

84 | Cal temp (Outer) Flow calibration temperature

85 |Cal freq Flow calibration frequency

86 | SKdt Flow correction coefficient (Skdt)

87 | SKfa Flow correction coefficient (Skfa)

88 |SKfb Flow correction coefficient (Skfb)

89 |FKt Flow correction coefficient (Fkt)

90 | FKdt Flow correction coefficient (Fkdt)
Zero factor

91 \ Snsr zero value \ Sensor zero adjusting value | \

NOTES 1. If status output function is assigned to analog output 2, output will be made based on status
output function setting, regardless of analog output 2 setting.
*%2. This transmitter does not have pulse output 2 function. Only the parameters are stored
internally.
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SAFETY STATEMENT ON RETURNED GOODS

When you return your Coriolis flowmeter for repair or other processing, send us a fax of this Safety
Statement and, at the same time, attach it to the equipment to be returned as we need to provide a safe
working environment for our employees.

Unless the Safety Statement on Returned Goods is attached to the returned equipment, or if we find it
difficult to ensure safety, we may decline, at our discretion, to accept and process the returned equipment.
(In case some residual metered fluid may be present in the housing, consult the factory.)

Oval Coriolis Flowmeter ALTImass I

Model

Serial No.

List all chemicals and process fluids in contact with the equipment.

Process Fluid Names

If an SDS is available, attach here.
Health and Safety
Hazards

If an SDS is available, attach here.

Precautions
(First aid)

NOTE: SDS stands for Safety Data Sheet. It informs us of the physical and chemical
properties of materials and how to handle them

| hereby certify that the equipment being returned has been cleaned and decontaminated in accordance
with good industrial practices. This equipment poses no health or safety risks due to contamination.

Date:

Company Name

Address

Phone No. Fax No.

Job Title

Signature by

Reason for return

Remarks
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REPAIR REQUEST SHEET

Company name

Address

Contact

Return (shipping)

Reason for return L] Repair [ Calibration [] Replacement L1 Retumn
(type of order) L] Others

. Date of
Delivery date installation

Date of failure

Descriptions of

nonconformance (failure)

@ Unless the statements below are fully documented, returned equipment will not be processed.

Model

Serial No.

Fluid name

Fluid density

Fluid temperature

Line pressure

Specification modification

[1Yes [JNo

Full scale flowrate

Pulse output @ [l Mass []Volume (fixed) []Volume []Pulse unit: []0O.C. ] Voltage
Analog output [ IMass []Volume (fixed) []Temperature [ ] Density to
Analog output @ [1Mass []Volume (fixed) []Temperature [ Density to

Sensor conditions

[] Tubes empty (no obstacles)

[] Sensor empty (no obstacles)

[] Tubes clogged / contaminated

Type of cleaning material used for sensor unit

@ IMPORTANT

If sensor tubes leak, make sure that no process fluids remain in the housing. To provide a safe working
environment for our employees and engineers, this form must be filled in completely and accurately.
Unless accurate and precise information about the process fluids is given, returned equipment will NOT

be processed. Include your instructions and conditions accurately and in detail.

[=|NOTE: To avoid misunderstanding, completely fill in this form.
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i . . . . . 2016.02 Released
All specifications are subject to change without notice for improvement. L-760-19-E (1)

OVAL Corporation

OVAL Head Office : 10-8, Kamiochiai 3-chome, Shinjuku-ku, Tokyo, Japan
Phone: 81-3-3360-5121 FAX: 81-3-3365-8605
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