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Safety

About This Manual

This manual contains information and warnings that must be observed to keep the
model MGH14C MagneW3000 PLUS Flowmeter operating safely. Correct installa-
tion, correct operation and regular maintenance are essential to ensure safety while
using this device.

For the correct and safe use of this Flowmeter, it is essential that both operating and
service personnel follow generally accepted safety procedures in addition to the safety
precautions specified in this manual.

The following symbols are used in this manual to alert you to possible hazards:

WARNING

Denotes a potentially hazardous situation which, if not avoided, could result in death
or serious injury.

CAUTION

Failure to observe these precautions may produce dangerous conditions that could
result in operator injury or in physical damage to the device.

Safety Messages

A

A

Carefully read this section before installing or operating this device.

WARNING

ELECTRIC SHOCK HAZARD! Turn the power supply OFF before opening the
converter Cover.

CAUTION

Turn off the Fieldbus power supply before connecting the Fieldbus cable to the
converter. The Converter or the Fieldbus power supply can be damaged. This type of
damage is not covered by Yamatake’s warranty.

MGH14C with FOUNDATION™ Fieldbus Safety -1



Safety

Yamatake Corporation

A

A

Safety -2

CAUTION

The Fieldbus signal is polarity sensitive. Check the polarity of the Fieldbus cable and
terminals carefully before installation. Fieldbus communication will not be possible if
this cable is installed incorrectly.

CAUTION

Switch the control equipment to manual control before terminating Flowmeter
operation and shutting off the output to the control equipment. This action prevents the
power shut-off from directly affecting the control equipment.

CAUTION

Install the Flowmeter in a location with an ambient temperature of -25 °C to 60 °C (-
13 °F to 140 °F) and an ambient humidity of 5 to 100% RH to prevent equipment
malfunction or output errors.

CAUTION

Do not install the Flowmeter near high-current power lines, motors or transformers to
prevent damage from electromagnetic induction, which can cause equipment
malfunction or output errors.

CAUTION

Do not install the Flowmeter in a location subject to direct sunlight, wind, rain, severe
vibration, or in a highly corrosive atmosphere. The converter and detector can be
damaged.

CAUTION

Be sure to ground the welding power transformer when welding near the Flowmeter to
avoid output errors.

CAUTION
DO NOT use the Flowmeter to ground a welder. It can damage the Flowmeter.

MGH14C with FOUNDATION™ Fieldbus
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Chapter 1:

Introduction

This chapter contains an overview of the model MGH14C MagneW3000 PLUS Flow-
meter and FOUNDATION™ fieldbus system. It describes the different available configu-
rations and provides definitions for all the major parts of the converter.

MagneW 3000 PLUS Flowmeter

Thank you for purchasing the Yamatake Corporation model MGH14C MagneW3000
PLUS Flowmeter This system features:

Advanced multi-variable capacity
Digital panel display

Intuitive, versatile operator interface with large characters and backlit
liquid crystal display (LCD)

I/O Capacity
Flexible digital communication using the FOUNDATION™ fieldbus

Main Components

The model MGH14C MagneW3000 PLUS Flowmeter consists of a Detector and a
Converter which operate on the principles of Faraday’s law. The Flowmeter is avail-
able in two configurations:

Integral - The Converter is mounted directly on the Detector and they are installed as
an integrated unit on the fluid pipe.

Remote - The Converter and Detector are installed separately and connected together
via cables.

AC Power Supply
—_—
Converter
HHHHHHHHHH
5556 |1
S ]
Fieldbus Output
Detector
—>

Figure 1-1 Integral System

MGH14C with FOUNDATION™ fieldbus 1-1
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S

Converter

Flow Signal Input
AC Power Supply

Dedicated Cable Detector

Fieldbus Output <€—— /
—

/ | P____d

Exitation Output
Fluid —|%

Figure 1-2 Remote System
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The Converter consists of the components shown in the figure below.

Name Plate

Main Body

Display Panel )
Control / Fieldbus Main Card
Interface Card

Display Panel

Cover

Terminal Box

Display Cover

Waterproof Plug

Tag Number Gland

Plate Terminal Box Cover

Figure 1-3 Parts of the Converter

Main Body - Encloses the Main Card, Display Panel Control/Fieldbus Interface Card,
and the Display Panel.

Name Plate - Indicates model numbers and product numbers, power supply require-
ments, date of manufacture and the detector constant (EX) for the Flowmeter.

Main Card/Display Panel Control/Fieldbus Interface Card - These cards work
together to convert signal electromotive force generated in the Detector into the
instantaneous flow rate. The instantaneous flow rate is output to the control equipment
as a FOUNDATION™ fieldbus signal.

Display Panel - Indicates the instantaneous flow rate or the totalized valve. The Flow-
meter functions can be accessed using the four infrared sensor buttons on the panel.

Display Cover - Protects the Display Panel and contents of the Main Body.
Tag Number Plate - Indicates the Tag Number as specified in the product order.
Terminal Box Cover - Protects the input/output terminals.

Waterproof Gland - Protects cables and keeps moisture from entering the Terminal
Box.

Plug - Keeps moisture from entering the Terminal Box from openings without cables.

Terminal Box - Encloses the input/output terminals. Contains an integrated
12 kV, 1000 A isolator.

Connection Cover - Protects the contents of the Main Body in remote installations. In
integral Flowmeters, this is where the Detector connects to the Converter.

MGH14C with FOUNDATION™ fieldbus 1-3
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FOUNDATION™ fieldbus

The FOUNDATION™ fieldbus provides communications and programmability for a sin-
gle or multiple Flowmeter system. Some features of the Fieldbus include:

» Complies with Fieldbus Foundation H1 (31.25Kbps Voltage Mode Bus)
specifications.

» Supports the standard Analog Input (AI) function block.

* Is an externally powered device - AC and DC powered models available.

» Comes with Device Description (DD) files and a Capability File (CF) for
automatic configuration.

* A Device Description (DD) file and a Capability File (CF) can be down-loaded
from the following Yamatake web site (http://www.yamatake.com).

The following figure shows a system in which the flow rate is output with a FOUNDA-
TION™ fieldbus.

AC or DC
Power Supply

MagneW 3000 PLUH

HEHEBE
Y

Converter

mooe &> O { /
O 0O

ZAMATAKE

6
@l
©
\Q

Detector

Fluid

—

FOUNDATION™ Fieldbus (FF H1)

Figure 1-4 System Using a FOUNDATION™ fieldbus

1-4 MGH14C with FOUNDATION™ fieldbus



Chapter 2: Installation

A

This chapter describes the installation and wiring procedures for the Flowmeter.

WARNING

ELECTRIC SHOCK HAZARD! DO NOT perform wiring work while the power is
ON!

Site Selection

A

When selecting an installation site for the Flowmeter, observe the following safety
measures:

CAUTION

Install the Flowmeter in a location with an ambient temperature of -25 °C to 60 °C (-
13 °F to 140 °F) and an ambient humidity of 5 to 100% RH to prevent equipment
malfunction or output errors.

CAUTION

Do not install the Flowmeter near high-current power lines, motors or transformers to
prevent damage from electromagnetic induction, which can cause equipment
malfunction or output errors.

CAUTION

Do not install the Flowmeter in a location subject to direct sunlight, wind, rain, severe
vibration, or in a highly corrosive atmosphere. The converter and detector can be
damaged.

CAUTION

Be sure to ground the welding power transformer when welding near the Flowmeter to
avoid output errors.

CAUTION
DO NOT use the Flowmeter to ground a welder. It can damage the Flowmeter.

MGH14C with FOUNDATION™ fieldbus 21
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Unpacking and Storage

The model MGH14C MagneW3000 PLUS Flowmeter is a precision instrument and
should be handled with care to prevent damage or breakage.

After unpacking the Flowmeter, verify that the following items are included:
*  Model MGH14C Converter

» Standard Accessories

*  MagneW™ Setting Data Sheet

* Test Report

If you have questions regarding the technical specifications of the Flowmeter, contact
your nearest Yamatake Corporation office or Yamatake Corporation representative.
When making an inquiry, make sure to provide the model number and product number
of your Flowmeter.

Storage

When storing the Flowmeter before use:

+ Store indoors at room temperature (77 °F or 25 °C) with a humidity level
of approximately 65%.

» Store away from vibration or shock.

+ Store the Converter and Detector in the original packaging.

In addition, when storing the Converter after use:

+ Attach the Display Cover, Terminal Box Cover and Waterproof Gland(s)
to keep moisture out of the device.

MGH14C with FOUNDATION™ fieldbus
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Installation Options

There are three ways to install the Flowmeter. Integral systems are pre-assembled with
the Converter attached to the Detector; remote systems allow you to install the Con-

verter in a remote location - wall mounted or mounted directly to a two inch (50.8 mm)
pipe. The following illustrations provide dimensions for the three different installation

options.

mm (inches)

128 (5.04)
34 (1.34)
25 (0.98) ©
25 (0.98) o
25 (0.98) >
25 (0.98) ro
Figure 2-1 Integral Installation
mm (inches)
150 (5.91) 14 (0.55)
3.2(0.13) 128 (5.04)
—> 110 (4.53)
[
1 =
g e
o o m—
i e
AN
[ee]
15.5 (0.61)

34 (1.34) ? 2 J
30 (1.18) |

>

>

PP
00 00 O ©
SRR
OO OO
SESXSRS]
0 WwLWww
ANANANN

Figure 2-2 Wall Mounted Remote Installation

MGH14C with FOUNDATION™ fieldbus
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44.3 (1.74)
! 128 (5.04) mm (inches)
Mounting Bracket . L 150 (5.91) 14 (0.55)
Material: SPCC (Galvanized)
S — 1
1
H | | §
Mounting Bracket | Lo 0
Material: SUS304 | | | -
-] i - N
-
Pipe, 2" (50.8 mm) " | T
T
103 (4.06)

Figure 2-3 Pipe Mounted Remote Installation

Changing the Orientation of the Converter

The model selected when the Flowmeter is purchased determines the orientation of the
display. It is possible, however, to change the horizontal or vertical orientation of the
Converter.

To change the orientation of the converter:

1.

A e

2-4

Remove the four screws holding the Display Cover to the Main Body and remove
the cover.

Remove the four screws holding the Display Panel to the Main Body.
Remove and rotate the Display Panel to the required orientation.
Replace the four screws and tighten.

Rotate the Display Cover so that the openings for the LEDs are correctly aligned
with the Display Panel.

Replace the four screws and tighten.

MGH14C with FOUNDATION™ fieldbus
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Integral Wiring

An integral Flowmeter already contains the necessary Converter to Detector connec-
tions. Therefore, only the following cables are required:

* Fieldbus cable - see page 2-13
* Power cable - see page 2-19

The following pages provide information on selecting the correct cables and wiring
the system. A diagram of the terminal block for an integral system is shown below.

L
POWER AC FIELDBUS
L I N | + -

POWER AC
L N

SIS CCIS
()| /A WARNING

FIELDBUS

SIS
SCS

AC FIELDBUS
POWER SIGNAL

O ,@

@@ [
©)

D@

©)

@

@(

Figure 2-4 Integral Converter Terminal Block

Table 2-1 ¢ Integral Converter Terminal Descriptions

Symbol Description
FIELDBUS J_r Fieldbus
E Not used
n Grounding (grounding resistance must be
. <100Q2)

MGH14C with FOUNDATION™ fieldbus 2-5
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Remote Wiring

To wire a remote system, the following cables are required:
+ Signal cable - see page 2-7

» Excitation cable - see page 2-7

» Fieldbus cable - see page 2-13

» Power cable - see page 2-19

The following pages provide information on selecting the correct cables and wiring
the system. A diagram of the terminal block for a remote system is shown below.

E | &+ sB|sAl c | A
PCI)_WIIER ,ﬁ\C < | v I FIELDBUS |
N \\\ T I ,'l’
@% | - P(JI)-__WER’GC X v : = FSI?LJB(E:S g ”IK@
— \
CICCICCCCCCCe
()| A WARNING [[(®|@I@(@I@I@)

AC FIELDBUS

¥ POWER SIGNAL
@

Figure 2-5 Remote Converter Terminal Block

@

Table 2-2 « Remote Converter Terminal Descriptions

Symbol Description

A

B

C Flow rate signal input
SA
SB

FIELDBUS * Fieldbus

X o

v Excitation

E Not used

N Grounding (grounding resistance must be
- <1002)

2-6 MGH14C with FOUNDATION™ fieldbus
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Grounding

A CAUTION

ELECTRIC SHOCK HAZARD! Grounding is essential for accurate measurement.
The grounding resistance must be less than 100Q.

Signal and Excitation Cable Specifications

For remote installations, the Converter and Detector are connected using a set of dedi-
cated cables (Model MGA12W). The signal cable connects the output signal of the
detector to the converter and the excitation cable feeds the excitation current to the
detector. You can obtain these cables from Yamatake or purchase commercially avail-
able cables. Integral Flowmeters already contain the converter to detector connections.

The cables between the Detector and Converter should be no longer than 300 m (984
ft.), but the actual length depends on conductivity of the fluid being measured.

The following cable diameters apply:

Signal cable - 11.4 mm (0.45 in.), 0.75 mm? (0011625 sq. in.) or equivalent commer-
cially available cable (CVVS or CEEYV, for example)

Excitation cable - 10.5 mm (0.41 in.), 2 mm?® (.0031 sq. in.) or equivalent commer-
cially available cable (CVYV, for example)

Cable dimensions and construction are shown on the following pages.

The following graphs show the ratio of fluid conductivity to cable length and show
cable usage ranges for different diameter cables. The acceptable usage range for
Yamatake cable Model MGA12W cables encompass both areas A and B in the graphs
below while commercially available cables are limited to area A only.

300 (984)
200 (656) B. Usage range
of dedicated cable
—~ 100 (328) |Model MGA12W
= 50 (164)
£ 20 (65.6)
2 15(49.2)
[0}
- 10(328) A. Usage range of
a 5(16.4) commercially |
@© g
O available cable
2 (6.6)
1(3.3

20 50 100 200 500 1000
Fluid Conductivity (uS/cm)

Figure 2-6 Cable Usage Ranges

MGH14C with FOUNDATION™ fieldbus 2-7
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Detector Side
mm (in.)
60 (2.36)
To M4 Qzay
Screw

Converter Side

30 (3.54)
65 (2.56) ‘

60 (2.36)
/‘%7
To M4 A}
Screw Ok —
o ..
50 (1.97)
Model A 60 (2.36)

To M4 =—=
Screw 5
Model B 60 (2.36)

Detector Side

To M4
Screw

90 (3.54)

Zener Barrier Side

Model B

To M4
Screw

B /7”” .v:/
Model B L—>6° (2.36)

To M4
Screw

B /
Model E .20(1.97)

To M3
'/f"‘"‘/‘ Screw
=
<100 (3.94) °
Model E
Converter Side

To M3
Screw

1

90 (3.94)
To M4 b

Screw Q= S

ModelE &~ 1

\l:l@
~20(1.97) Model C

To M3
Screw

S =0
~20(1.97) Model D

Figure 2-7 Signal Cable Dimensions
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Detector Side Converter Side
mm (in.) 60 (2.36) 70 (2.76)
"
Oxz x©
\
Tom — — S To M4
Screw 060 (2.36) | L | 70(276) | Screw

50 (1.97)
To M4 T—> Black
Screw @ _ ac
=
Model A OO0 (197)_»{ ™ White
To M4 60 (2.36)
' | _~Black
Screw Qs e
oT ———
Model B 39 (1.54) White
60 (2.36
LoMa | 239 Black
=l
Model B 97739 (1.54) [ White

Figure 2-8 Excitation Cable Dimensions

Outer Sheath Sheath

Inner Sheath Cloth Tape
Inner Shield Insulator
Conductive Tube (Black)

Conductive Wire Conductive Wire

Insulator

Excitation
Cable Outer Shield Cable

Figure 2-9 Signal and Excitation Cable Construction

~ Note Strip the conductive tubing (black) down to the ends of the inner shields on the
conductive wires for terminals A and B of the signal cable.
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Signal and Excitation Cable Wiring

The following figure shows the proper terminal connections for the signal and excita-
tion cables for both Model MGA12W cables and commercial cable.

Dedicated Cable Model MGA12W Signal Cable
MGA12W
Converter
Detector L o sA
poERmm e Ay L
C 0 —O C
B+ ————————— 3018
_________________ v D
X 0 (’ \) o X
YO Vi oY
Excitation Cable
MGA12W
Cc ially Available Cabl
ommercially Avatiable Lable Signal Cable 2-Core
Single Shielded Cable
Converter
Detector /
aot— 1\ \ LA
C 0 —O C
Bo \L / O B
X O (’ \) o X
Y O Vi oY
\ Excitation Cable
Figure 2-10 Detector to Converter Wiring Diagram
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Connecting to the Fieldbus

A

A

CAUTION

DO NOT install the Fieldbus cable in the same tray or duct as other power cables.
Keep Fieldbus wiring away from any equipment that may cause noise, such as high-
capacity transformers, motors or power supplies. Output errors can result.

CAUTION

Use electrical tube and duct to keep water out and protect the cable from external
damage.

CAUTION

Be sure to use a waterproof gland at the conduit connection to keep water out of the
terminal box and prevent output errors.

CAUTION

Turn off the Fieldbus power supply before connecting the Fieldbus cable to the
converter. The Converter or the Fieldbus power supply can be damaged. This type of
damage is not covered by Yamatake’s warranty.
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Fieldbus Topology

The FOUNDATION™ fieldbus can be wired using either bus topology or tree topology
(chicken foot). The following figure shows the two different topologies.

HOST Bus Topology

Terminator Terminator
I'I 44— Trunk Cable  —

Tree Topology
HOST (Chickenfoot)

|

|

il inator
T

1

Junction Box with
Terminator

Figure 2-11 Fieldbus Topology
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Fieldbus Cable Specifications

The recommended cable for wiring for Fieldbus communications is Type A Fieldbus
cable. Other types of cable can be used for Fieldbus wiring. Table2-3 shows the neces-

sary specifications.

Select a sheath material suitable for the installation environment (ambient tempera-
ture, exposure to corrosive gas or corrosive fluid, etc.).

For stable and reliable fieldbus communication under possible electromagnetic distur-
bances, use shielded fieldbus cables, or locate the cables on conductive cable trays or

in conduits.

Table 2-3 « Typical Fieldbus Cable Specifications at 25 °C (77 °F)

Parameter Conditions| Type A Type B Type C Type D
Characterlstlc 31.25kHz |100£20 Q2 |100+30 Q2 |not specified| not specified
impedance
Maximum DC per 22 km |56 Qkm 132 Q%km |20 Vkm
resistance conductor

3.0dB/km (5.0 dB/km |8.0dB/km |8.0dB/km
Maximum attenuation |39.06 kHz |(.914 dB/ (1.523 dB/ |(2.437 dB/ |(2.437 dB/
1000 ft) 1000 ft) 1000 ft) 1000 ft)
Nominal conductor 08mm?  [0.32mm? |0.13mm? |1.25mm?
cross-sectional area (#18 AWG) |(#22 AWG) |(#26 AWG) |(#16 AWG)
Maximum capacitive
unbalance to shield 2nF/km a B B
Maximum capacitive I meter
unbalance p length - 2 pF not specified | not specified
(3.28 ft)
Maximum shield 90% B B B
coverage
7.812kHz to
Maximum propagation |39.06 kHz | 1.7 pus/km B B B
delay change 0.25 fr to (518 ps/ft)
1.25 fr
Maximum cable leneth 1900 m 1200 m 400 m 200 m
£ (6270 ft) (3960 ft) (1320 ft) (660 ft)

MGH14C with FOUNDATION™ fieldbus
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Wiring the Fieldbus

A CAUTION

The Fieldbus signal is polarity sensitive. Check the polarity of the Fieldbus cable and
terminals carefully before installation. Fieldbus communication will not be possible if
this cable is installed incorrectly.

Before wiring the Fieldbus, it is important to check the Fieldbus Switch positions on
the Main Card.

~ Note These switch settings must be correct for the Flowmeter to communicate via the
Fieldbus.

To check the Fieldbus Switch positions on the main card:

1. Remove the four screws holding the Display Cover to the Main Body of the
Converter and remove the cover.

2. Locate the Fieldbus Switch.

Empty Detection Function Switch

©

Write
Protection
Switch

—

LEV2 LEV1:
12

EV3

7y

) ey
L ®
C ®

Main Card ——>

Fieldbus
Switch

SFC
—r

&) FFEETEE

Figure 2-12 Switch Locations on Main Card
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3. Make sure that all positions of the Fieldbus Switch (1-8) are OFF.

Off  On

|
2 3 4
F

F

|
1
0

Figure 2-13 Fieldbus Switch Positions

The Fieldbus cable connects to the screw terminals of the converter at the locations
shown in the terminal block diagrams in Figure 2-4 and Figure 2-5.

+ A « FB+
—0 D)
Converter
—A « FB-
—0 D)

Figure 2-14 Fieldbus Wiring Diagram

To connect the Fieldbus cable to the terminals:
1. Turn off the Fieldbus power supply.

2. Remove the four screws on the Terminal Box Cover and remove the cover.

3. Runthe cable into the Terminal Block through the conduit connection. The terminal
block has a G1/2 internal thread. Three adaptors are available:
Adaptor 1 - G1/2 external thread to 1/2NPT internal thread.

Adaptor 2 - G1/2 external thread to CM20 internal thread.
Adaptor 3 - G1/2 external thread to pgl3.5 internal thread.

4. Insert an appropriate waterproof gland (G1/2, 1/2NPT, CM20, or p13.5) on each
end of the adaptor. A G1/2 waterproof gland is supplied for connection to the
terminal block.

5. Make the terminal connections using a crimp terminal (M4 screw) with an
insulation sleeve.
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Setting Write Protection

Write protection settings allow you to control the level at which data confirmation and
manipulation are possible. The system has three modes:

Operator’s Mode - used to run the Flowmeter on a day-to-day basis.

Engineering Mode - used by those who are responsible for running tests.

Maintenance Mode - used when system maintenance is required.

Write protection settings are changed by setting the switch positions of the Write Pro-
tection Switch on the main card in the converter. When the Flowmeter is shipped, set-
tings can be made in any mode (Level 0). The following table shows the write protect
levels available by resetting the switch:

Table 2-4 « Write Protection Levels

Operator’s | Engineerin Maintenance
Level pMode %V[ode ) Mode Remarks
0 O O O Setting when shipped
1 O O X
2 O - X
3 _ _ X

O - Both data confirmation and manipulation are possible.
— - Only data confirmation is possible.
X - Neither data confirmation nor manipulation are possible.

To set the write protection level:

1. Remove the four screws holding the Display Cover to the Main Body of the
Converter and remove the cover.
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2. Locate the Write Protection Switch.

Empty Detection Function Switch

© ©

@ CFTL @

Write E[
Protection =
Switch ] @ @
(O [ L

Main Card ——>

-Cm
Fieldbus &[ = I u r
Switch I:

@ HEEE
om

© ©
© ©

Figure 2-15 Switch Locations on Main Card

3. Set the Write Protection Switch positions to the required level of protection.

1 2 1 2
B HEH D
Write Write Write Write Off  On

Protect Protect Protect Protect
Level O Level 1 Level 2 Level 3

Figure 2-16 Write Protection Switch Positions

~ Note For Fieldbus communications, the Write Protection Switch must be set to Level 0.
Write protection is then set using the WRITE_LOCK parameter. See page 3-2 to set
the write protection for Fieldbus communication.
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Setting the Empty Detection Function
This function fixes the Fieldbus output and latches the display to zero when the detec-

tor is empty.

To set the empty detection function:
1. Remove the four screws holding the Display Cover to the Main Body of the
Converter and remove the cover.

2. Locate the Empty Detection Function Switch.

Empty Detection Function Switch

©

Write ré
Protection Ef..é[ = @ @
Switch 3
(B L L

Main Card ———>

[
[

- Ol
=]
=
g}
~m
a=_
-Cmo

Fieldbus
Switch

©
© ©

Figure 2-17 Switch Locations on Main Card

3. Set the Empty Detection Function Switch positions to the required setting.

Off On

Figure 2-18 Empty Detection Function Switch Positions

. EP7 O EP

1 2 3 4 1 2 3 4

OFF OFF

Empty Detection Empty Detection
Function ON Function OFF
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Simulation switch

Empty Detection Function Switch

©

Write nré .
Protection Eé[ﬁ =
Switch LJ@
Main Card
m
~ |
Fieldbus o=
Switch

LLD

@ 1203 4

©
©

©

Figure 2-19 Switch locations on main card

Off  On

Figure 2-20 Simulation switch positions (Default)

Off  On

Figure 2-21 Simulation switch positions (Simulation function activates.)

S102 S101

1 2 3 4 1 2 3 4
OF OFF

F

S102 S101

2 3 4 2 3 4

1 1
OFF OFF
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Connecting Power

A WARNING

ELECTRIC SHOCK HAZARD! DO NOT perform wiring work while the power is
ON!

Commercial power (85-264Vrms, 50-60 Hz) or a 24 VDC + 10% power supply is
required for this system. The power supply specification is shown on the name plate of
your converter.

The 24 VDC converter has a terminal marked “POWER DC24V” instead of
“POWER,” as on the remote converter.
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Chapter 3: Operation

This chapter describes the procedure for starting and shutting down the Flowmeter and
using the Display Panel and the infrared touch sensor buttons.

Start-Up
To start operation of the Flowmeter:
1. Verify that the Detector is properly installed on the pipe.
2. Verity that the wiring between the Converter and the Detector has been properly
completed according to the instructions in “Installation” of this manual.
3. Begin and then stop fluid flow through the Detector so that fluid is present in the
Detector, but it is not in motion.
4. Verify that no fluid is leaking from either flange of the Detector.
5. Apply power to the Converter.
6. The following display appears:
AN
%
,—'l,-'
H. BB mih
HEBHE1 23456 TOTAL
Figure 3-1 Start-Up Display
7. Zero the Flowmeter using the procedure on page 4-7.
The Flowmeter is now on and operational.
Shut Down

A CAUTION

Switch the control equipment to manual control before terminating Flowmeter
operation and shutting off the output to the control equipment. This action prevents the
power shut-off from directly affecting the control equipment and causing the valve
positioner to malfunction.

To stop operation of the Flowmeter:
1. Switch the control equipment connected to the flowmeter to manual control.

2. Remove power from the Converter.
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Using the Display Panel

The Display Panel is shown below, followed by a description of each feature. The
infrared touch sensor buttons are described in the next section.

Main Display Totalized Value Display

MagneW 3000 PLUS

Percent Flow Rate Display

Auxillary Display 0000123456 TOTAL
Actual Flow Rate Display

LCD Display

YZIMATAKE

Figure 3-2 Display Panel

Main Display - Indicates the flow rate selected in Operator’s Mode.
Auxiliary Display - Several values are displayed in this area:

* During Measurement Mode, indicates a flow rate to supplement the flow
rate selected in the Operator’s Mode.

* Indicates the Totalized Value

*  When not in Measurement Mode, indicates the procedures for parameter
setting, adjustment, etc.

Percent Flow Display - When lit, indicates that the percent flow rate is currently
being displayed.

Actual Flow Rate Display - When lit, indicates that the actual flow rate is currently
being displayed.

Totalized Value Display - When lit, indicates that the totalized value is currently
being displayed.
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Using the Infrared Touch Sensor Buttons

The infrared touch sensor buttons allow you to make selections on the by simply
touching the Display Panel.

0.00 m3/h
0000123456 TOTAL

MODE E> Infrared Touch

@ @ @ @ Sensor Buttons

YAMATAKE

MODE Button UP Button

RIGHT SHIFT Button DOWN Button

Figure 3-3 Touch Sensor Buttons

For best results, approach the button from below and completely cover the circle. Then
move your finger straight down to its original position. These motions ensure correct
operation. Moving sideways across the buttons can accidently activate the wrong con-
trol.

MODE MODE MODE

Figure 3-4 Using the Touch Sensor Buttons
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The following table is a summary of the functions of each of the buttons.

Table 3-1 * Touch Sensor Button Functions

Button Function
MODE Button Touching and holding this button for two seconds opens
MODE OPERATOR’S MODE.

©

Writes data into memory after changing the parameters or
internal data in Engineering Mode or Maintenance Mode

RIGHT SHIFT Button

2>
©

Shifts the cursor in the display to the right.

DOWN Button

U
©

When the cursor is on the Mode Indicator as shown below,
touching the DOWN button displays the next screen.

b OFPEEATOR "5
CursorJ H I:I D E

When the cursor is located at a number, touching the DOWN
button decrements the number.

* DRAMPING
EEI.Q =

Cursor

When the cursor is located at the decimal point, touching the
DOWN button moves the decimal point to the right.

i 1 .BHBAH m-s
SPAH E?iﬂﬁg m*h

Cursor

3-4
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Table 3-1 « Touch Sensor Button Functions

Button

Function

UP Button

4
©

When the cursor is on the Mode Indicator as shown below,
touching the UP button displays the next screen.

A
CursorJ

+ OPERATOR °S
MODE

When the cursor is located at a number, touching the UP
button increments the number.

*

DAMPING
BE1.8 =

Cursor

When the cursor is located at the decimal point, touching the
UP button moves the decimal point to the left.

# 1.8 m-=s
SPAH E?iﬂﬁg m¥h

Cursor

When the cursor is located at READY, touching the UP button
starts operation.

*  RUTO ZERO

EEADY
K

Cursor

MGH14C with FOUNDATION™ fieldbus
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Chapter 4: Using the Display Panel

This chapter describes the four modes of operation and how to use each one. A flow

chart of the functions for each mode is also included.

About Modes
The MagneW3000 PLUS Flowmeter has four modes of operation:

* Measuring mode
* Operator’s mode
* Engineering mode
* Maintenance mode

e (Calibration mode

MGH14C with FOUNDATION™ fieldbus
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The following table describes the functions available in each mode.

Table 4-1 « Mode Functions

Mode Description
This is the normal operational mode and indicates the
measuring status.
Each time the Measuring Mode is selected, data is
written into memory. Settings entered in other modes
MEASURING MODE are held in temporary memory for two minutes, but

will return to the previously saved value unless the
Measuring Mode is selected to save the data. The
only exception is the counter, which is always saved
into memory immediately.

OPERATOR’S MODE

Mode Indicator:

*

This mode is used to change data settings that must be
recorded or changed frequently. These settings
include:

Damping Time Constant

Flow Counter

Flow Rate Indicator

Auto Spike Cut Function

ENGINEERING MODE

Mode Indicator:

W

This mode is used to change data settings that are
used less frequently. These settings include:

ID Function

Detector Data

Flow Rate Span

Pulse Data

Drop Out

Output At Error

MAINTENANCE MODE

Mode Indicator:

7

This mode is used when adjustment or verification is
required for regular maintenance of the system or
when troubleshooting the system. This mode
includes:

Output Adjustment

Gain Adjustment

This mode is further divided into the following three
modes:

OUTPUT CHECK MODE

CALIBRATION MODE

CRITICAL MODE

A CAUTION

The CALIBRATION MODE and CRITICAL MODE contain adjustments and
operations that are very important for proper flow rate measurement. Improper settings
in these modes will prevent measurement.
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Measuring mode

This is the normal operational mode. In this mode, the screen indicates the measuring
status. What is displayed on screen depends upon the setting selections made in the
other modes.

This mode performs one other important function. Entering this mode causes the sys-
tem to save settings entered in other modes. Each time the MEASURING MODE is
selected, data is written into memory. Settings entered in other modes are held in tem-
porary memory for two minutes, but will return to the previously saved value unless
the MEASURING MODE is selected. The only exception is the counter, which is
always saved into memory immediately.

A CAUTION

After entering settings in other modes, ALWAY'S immediately select the
MEASURING MODE to avoid losing those settings.
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4-4

Operator’s mode
The following screens appear in this order in OPERATOR’S MODE.

# OPERATOR'S

MODE
# DAMPING

= 003.0s

¥ AUTO ZERO

= READY

% CNT-RESET VALUE

- 0000000000

Available only when
{} |-DISPLAY SELECT
is setto TOTAL

f CNT-RESET VALUE
PREV 1000000000

Y

f DISPLAY SELECT
%

Y

#  AUTO SPIKE CUT
OFF

Y

* MODE ENTER
ENGINEERING

Y

*¥ MODE ENTER
MAINTENANCE

Figure 4-1 OPERATOR’S MODE Screen Organization
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Entering OPERATOR’S MODE

Step Screen/Button Procedure
1
MODE Touch the MODE button and hold for three
@ seconds.
’ (T
%
(A
EMTER IH OP .HODE The MODE ENTER screen appears.
YES OF HO
3
é
Touch the RIGHT SHIFT button twice to
(1 N % move the cursor to YES. (To exit without
0 changing modes, move the cursor to NO.)
ENTEER IN OP .MODE
¥YES OF HO
4
G Touch the UP button once to make the
@ selection.
5

Teluly
Ot *
OPERATOR S
MODE

1%

wix
It *
OAMPIHG

1%

BH3 . B =

The OPERATOR’S MODE screen appears
for approximately two seconds followed by
the DAMPING screen. As long as the
cursor remains under the Mode Indicator
(the * symbol), touching the DOWN or UP
button cycles through the screens available
in this mode.

MGH14C with FOUNDATION™ fieldbus
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Damping Time Constant

The Damping Time Constant removes minute fluctuations when transmitting the mea-
sured flow rate to the control equipment. Check the amplitude of fluctuation in flow
output and set the damping time constant to an appropriate value. The new value

becomes effective as soon as it is entered.

Step Screen/Button Procedure
= % Enter OPERATOR’s MODE (see page 3-
1 -t 3). In OPERATOR’S MODE, the
# DAMPIMG DAMPING screen is the first screen that
HA3.H = | |appears.
6
Touch the RIGHT SHIFT button until the
2 NN % cursor is at the value to be changed. (In the
U example, the button is touched three
* DAMPING times.)
BB3.B =
¥
Use the DOWN or UP button to change the
3 T numerical value. Touching and holding
K % either button quickly increments or
1T decrements the values.
# OAMPING
H1B.8 =
4 > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the Damping Time Value.
5 MODE

A CAUTION: You have only two minutes
to return to MEASUREMENT MODE to
save this new value before the system
resets it to the previously saved value.
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Auto Zero

A

This function adjusts the Flowmeter so that the measured flow rate is zero when the
fluid stands still in the detector.

CAUTION

Before operating the Flowmeter for the first time, be sure to zero it. Zero adjustment is
very important for accurate flow measurement.

CAUTION

Before zeroing the Flowmeter, make sure the Detector is properly grounded
(grounding resistance must be less than 100 (), that the Detector is filled with the
fluid to be measured and that the fluid is standing still. Zero adjustment is possible
with a flow speed of 0.2 m/s (.656 ft./s) or less, but the flow speed should be 0.0 m/s
(0.0 ft./s) for accurate adjustment. Output errors can result from improper zeroing.

Step Screen/Button Procedure
g)) 8) Enter OPERATOR’s MODE (see page 4-
4). (The first screen in this mode is always
the DAMPING screen.)
1 I,
(] Use the DOWN or UP button to cycle
« AUTO ZERO through the screens until the AUTO ZERO
READY screen appears.
o>
Touch the RIGHT SHIFT button once to
2 N % move the cursor to READY to indicate that
(A the system is ready for zeroing.
* AUTO ZERDO
EERDY
£ Touch the UP button once to select
© READY and start the auto zero adjustment.
The large numerical display flashes and
3 x| READY changes to ON during adjustment.
b, % When the zero adjustment is complete, the
N | Vi .
flashing stops and ON changes back to
*  RUTO ZE E ﬂ READY. Zero adjustment takes

approximately 30 seconds.

MGH14C with FOUNDATION™ fieldbus
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Step Screen/Button Procedure
4 o> Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the zero setting.
MODE
5 © A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.
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Flow Counter - Reset Value

This function sets the integration starting value of the built-in flow counter.

Step Screen/Button Procedure
To change this function, the DISPLAY
O A SELECT must be set to TOTAL (see
@ © page 4-12).
Enter OPERATOR’s MODE (see page 4-
1 ( l ()" )Z ™| | 4).(The first screen in this mode is always
[ o the DAMPING screen.)
#CHT-RESET UALUE
ABRBART1BARARA| | Use the DOWN or UP button to cycle
through the screens until the CNT-RESET
VALUE screen appears.
o> Touch the RIGHT SHIFT button as many
@ times as is necessary to move the cursor to
the value to be changed. (In the example,
) ( ‘ ‘ s '- totaL | | the button is touched six times.)
e R o V( ,
- = Default Setting: 0000000000
*[NT-RESET UALUE
BBBBAA1AABA| | Setting Range: -999999999 to 999999999
: &
Touch the DOWN or UP button to change
3 (=101 ) oA the numerical value. Touching and holding
( ,- By ,-’ either button quickly increments or
T f*ﬁ _E ES E? GFI LUE decrements the values.
HHBBBoBBEH
4 o> Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
5 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

MGH14C with FOUNDATION™ fieldbus
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Flow Counter - Resetting

This function resets the current totalized value and saves it to memory.

cursor is back at the Mode Indicator.

Step Screen/Button Procedure
Enter OPERATOR’S MODE (see page 4-
W% & 4). (The first screen in this mode is always
@ @ the DAMPING screen.)
1 ( ' ‘ (I ) ToTL Use the DOWN or UP button to cycle
( , -' -' ,-’ through the screens until the CNT-RESET
x[HT - EESET RERDY |7 PP
PREU BBBBBAREEA (The default value for the counter is
000000000 at power-up.)
o>
©
) | (I~ I o™ Touch the RIGHT SHIFT button once to
" , ‘ " -" -' ,-' move the cursor to READY.
*CHT-RESET EERDY
PREL BBBABAEBAEBAEA
7
©
(2001 ) O™
[ L’
*[CHT-RESET OH Touch the UP button to select READY and
3 PRELU HBHBHHBBBHEA| |reset the counter. READY changes to ON
as the counter resets and then changes back
J to READY when it’s done.
O™
0
*CHT-RESET ERERDY
HBBHE1Z3456
4 g} Touch the RIGHT SHIFT button until the

4-10
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Step Screen/Button Procedure

Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.

MODE
5 © A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.
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Flow Rate Indication

This function selects the Flow Rate Indication displayed on screen. The data can be
displayed as a percent (%), the actual flow rate (RATE) or the totalized value

(TOTAL).
Step Screen/Button Procedure
g} 8) Enter OPERATOR’S MODE (see page 4-
4). (The first screen in this mode is always
the DAMPING screen.)
1 I,
0l Use the DOWN or UP button to cycle
+«0ISPLAY SELECT through the screens until the DISPLAY
% SELECT screen appears.
®
Touch the RIGHT SHIFT button once to
2 01 % move the cursor to the Flow Rate
A Indication value.
*[0ISPLAY SELECT
%
© &
SO

0D rare
*0DISPLAY SELECT

FATE
J
'-’ TOTAL
)
#DISPLAY SELECT
TOTAL

Touch the DOWN or UP button to scroll
through the selections (%, RATE or
TOTAL). Note that the Main Display
changes as the different display selections
appear. The current Flow Rate Indication
value appears at the upper right in the Main
Display.

2>
@

Touch the RIGHT SHIFT button until the
cursor is back at the Mode Indicator.

412
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Step Screen/Button Procedure

Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.

MODE
5 @ A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.
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Yamatake Corporation

Auto Spike Cut Function

This function eliminates steep noise spikes in the flow rate.

Step Screen/Button Procedure
v O :
@ @ Enter OPERATOR’S MODE (see page 4-
4). (The first screen in this mode is always
the DAMPING screen.)
1 e
0 Use the DOWN or UP button to cycle
«AUTO SPIKE CUT through the screens until the DISPLAY
OFF SELECT screen appears.
>
2 '-‘ '-‘ Touch the RIGHT SHIFT button once to
, ( , ( % move the cursor to OFF.
N | Vo
+«AUTO SPIKE CUT
OFF
g}) O
3 O Touch the DOWN or UP button to change
, ( , ( % the selection to ON.
N | Vo
*HUTO SPIKE CUT
OH
4 o> Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
5 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

4-14
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Engineering mode
The following screens appear in this order in ENGINEERING MODE.

# ENGINEERING
MODE

H DSET
XXXXXXXX

Y
# Ex 3000

MGG DIA 050.0

Y

# 1.4147 mis
SPAN  10.000 m3/h

Y

H# GRAVITY
1.0000

Y

# COEFFICIENT
1.0000

Y

# pLs 27.778Hz
SCL  100.00cm3/P

# DROP OUT

02%

Figure 4-2 ENGINEERING MODE Screen Organization

MGH14C with FOUNDATION™ fieldbus 4-15



Using the Display Panel

Yamatake Corporation

Entering ENGINEERING MODE

Step Screen/Button Procedure
1
MODE Touch the MODE button and hold for three
@ seconds.
i Ity
%
(R
ENTER IH 0P MODE The MODE ENTER screen appears.
YES OR HO
3
6
— Touch the RIGHT SHIFT button twice to
(1 AN move the cursor to YES. (To exit without
%
(A changing modes, move the cursor to NO.)
EHTER IN OP .MODE
YES OR HO
4
{H Touch the UP button once to make the
@ selection.
5 Il
%
(R
# OPERATOR 'S
MODE ,
The OPERATOR’S MODE screen appears
for approximately two seconds followed by
x| the DAMPING screen.
%
0
* JAMPING
HB3. B =
© &
Use the DOWN or UP button to cycle
6 (=1 = through the screens until the MODE
( ,— -’ % ENTER screen appears displaying
- ENGINEERING.
+* MODE EHTER
ENGIHEERING

4-16
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Step Screen/Button Procedure

o>
©

Touch the RIGHT SHIFT button to move

7 " ':‘ :" % the cursor to ENGINEERING.
+ MODE ENTER
ENGINEERIHNG

8 CG)) Touch the UP button to select.

The ENGINEERING MODE screen
appears for approximately two seconds

( 11 followed by the ID SET screen. Note that
( ':‘ :' % the Mode Indicator has changed to indicate
HODE the cursor remains under the Mode

Indicator, touching the DOWN or UP

button cycles through the screens available
in this mode.
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Using the Display Panel

Yamatake Corporation

Setting the ID

This function sets the ID Code for the Flowmeter.

Step Screen/Button Procedure
( =1 Enter ENGINEERING MODE (see
1 (-, % page 4-15). In ENGINEERING MODE,
# I0 SET - the ID SET screen is the first screen that
= appears.
KunRsRag |
>
Touch the RIGHT SHIFT button until the
) (=11 cursor is at the character to be changed.
2 - %
¢ 1D SET' - Default Setting: XXXXXXXX
FRRERHRH
g} 8) Touch the DOWN or UP button to change
the character.
3 ( 1 o Cycle through the following alphanumeric
(-, characters to select the required one:
$# ID SET ABCDEFGHIJKLMNOPQRSTUVWXYZ
FrRMMEN (SPACE) -/.0123456789
> Use the RIGHT SHIFT button to choose
4 @ another character and repeat Steps 3 and 4
until the entire ID Number is set.
5 > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
6 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

4-18
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Using the Display Panel

Detector Data

A

This function is used to select the constant, model and diameter of the Detector being
used with this Converter. In this screen, two values can be changed: the Detector Con-
stant (EX) and the Detector Diameter (DIA).

CAUTION

If the Converter and Detector are purchased together, the Converter contains the
Detector data that was set during actual flow calibration. DO NOT change this data or

the Flowmeter output will be incorrect.

Step Screen/Button Procedure
— Enter ENGINEERING MODE (see
( 1 % page 4-15). (The first screen in this mode is
M always the ID SET screen.)
1 # Ex  3HB.H
MGH DIA @58 .8 |Usethe DOWN or UP button to cycle
through the screens until the DETECTOR
DATA (EX/DIA) screen appears.
> Touch the RIGHT SHIFT button until the
@ cursor is at the Detector Constant (EX) to
be changed.
) (3130, |
(-, Default Settings:
# EuY 300 .8 * EX:300.0
MGH DIAR @58.8 | * MGH
* DIA: 050.0
© &
( =1 "1 Touch the DOWN or UP button to change
3 - = %
(-, the value.
# Ex  328.8
MGH DOIA B56.@

MGH14C with FOUNDATION™ fieldbus
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Using the Display Panel

Yamatake Corporation

Step Screen/Button Procedure
Use the RIGHT SHIFT button to move the
cursor to the Detector Diameter value.
The Converter works with the following
Detector Diameters (in millimeters):
* 40
°
*« 80
* 100
(32 - 150
g EX 320.8 | 2%
MGH O0IA @56.8 . 350
* 400
* 450
* 500
* 600
g}) {H
5 " ,—‘ -" % Touch the DOWN or UP button to change
- the value.
# Er 326 .8
MGH 0IA 1688.8
p > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
7 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

4-20
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Flow Rate Measurement Range

This function is used to set the Flow Rate Measurement Range (the value when the
electromagnetic output reaches 100%). In this screen, three values can be changed:
Flow Rate value, Flow Rate unit. and Time unit.

Step Screen/Button Procedure
Enter ENGINEERING MODE (see
( 11 page 4-15). (The first screen in this mode is

(= % always the ID SET screen.)

L] s 1.4147 m<s

SPAM 18 . BABAM?~h Use the DOWN or UP button to cycle

through the screens until the SPAN
(Range) screen appears.

>
Touch the RIGHT SHIFT button until the
‘ -‘ -‘ cursor is at the Flow Rate value to be

2 ( ,- -' % changed. Values can range from 0.0001 to
-1 99999.
# 1. 4147 m-s
SPAH 18.B8Bm? 7k
6 o
3 (00 o Touch the DOWN or UP button to change
(e the value.

# 2.829% m-s
SPAH 28 . B8BmI 7k

c>

@

4 (=1
o

# 2.8294 m-s
SPAH 28.888m? -k

Use the RIGHT SHIFT button to move the
cursor to the Flow Rate unit.
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Using the Display Panel

Yamatake Corporation

Step Screen/Button Procedure
V4 {H Touch the DOWN or UP button to change
@ @ the unit.
S— A CAUTION: If a weight unit is set, the
5 " ,-‘ -" % Specific Gravity must also be set to avoid
- - output errors.
# 18.186 m-s
SPAN 28.B8Bk9-= Available Units: m>, 1, cm’, t, kg, g, BPH,
KGPH, GPH, mGPH, Ib.
>
— Use the RIGHT SHIFT button to move the
6 ( _‘ _‘ ) )
) ] % cursor to the Time unit.
. |
# 18.186 m-s
SPAN 28.88Bka-s
6 &
Touch the DOWN or UP button to change
— the unit.
7 (=
- Available Units: h, min., s, d
# 6977 meos
SPAH 28 .88Bk3- min
8 > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
9 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

4-22
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Using the Display Panel

Specific Gravity

This function is used to set the specific gravity when selecting a weight unit (t, kg, g,
Ib) in the Flow Rate Measurement Range setting.

Step Screen/Button Procedure
Enter ENGINEERING MODE (see
- - page 4-15). (The first screen in this mode is
(1
(=, % always the ID SET screen.)
1
#
- EEHUITT BEAR Use the DOWN or UP button to cycle
) through the screens until the GRAVITY
screen appears.
o>
© Touch the RIGHT SHIFT button until the
cursor is at the value to be changed.
2 (310,
(., Default Setting: 1.0000
# GRAUITY Setting Range: 0.1000 to 9.9999
|.86088
(g) 4
3 (=1 = Touch the DOWN or UP button to change
- =t % the value.
’ ,— ] —'
# GRAVITY
|.8858
4 > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
5 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

MGH14C with FOUNDATION™ fieldbus
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Using the Display Panel

Yamatake Corporation

Coefficient of Compensation

This function changes the Coefficient of Compensation, which multiplies the Output
Flow Rate in the Main Display.

Step Screen/Button Procedure
Enter ENGINEERING MODE (see
- - page 4-15). (The first screen in this mode is
( 1
(=, % always the ID SET screen.)
1
#
- EDEFFI?IEE;E Use the DOWN or UP button to cycle
' through the screens until the
COEFFICIENT screen appears.
®
Touch the RIGHT SHIFT button until the
S— cursor is at the value to be changed.
SINER
- Default Setting: 1.0000
# COEFFICIENT Setting Range: 0.1000 to 9.9999
1. HBBA
8
3 (=1 = Touch the DOWN or UP button to change
- = % the value.
()
# COEFFICIENT
1.B86838
4 > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.
Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
5 A CAUTION: You must return to

MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.

4-24
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Pulse Scale

This function is used to set the Pulse Scale value and Pulse Scale unit.

Step Screen/Button Procedure
Enter ENGINEERING MODE (see
(=1~ page 4-15). (The first screen in this mode is

(=, 5 always the ID SET screen.)

L\ # PLS .BBR12 Hz

SCL 166 BB p? <P Use the DOWN or UP button to cycle

through the screens until the PLS (Pulse
Scale) screen appears.

>
© Touch the RIGHT SHIFT button until the
cursor is at the Pulse Scale value to be
2 ( " " o changed.
' ,—l —'

# PLS .BHAB12 Hz| |Default Setting: 100.00 cm?/P.
SCL 1608.8B8 wi-P

e 6
3 ( 1 % Touch the DOWN or UP button to change
(P the value.

# PLS .BHBB6 Hz
SCL 288 .88 m?-P

£>

@

4 (=1
(e

# PLS .BHBB6 H=
SCL 26H.88 pi-P

Use the RIGHT SHIFT button to move the
cursor to the Pulse Scale unit.
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Using the Display Panel Yamatake Corporation

Step Screen/Button Procedure
vVoH
@ @ Touch the DOWN or UP button to change
the unit.
5 (32
. . 3 3
(., Available Units: m’, /, cm’, t, kg, g, B,

# PLS .13288 Hz| kGG mG lb.
SCL Z286.88 |b-P

p > Touch the RIGHT SHIFT button until the
@ cursor is back at the Mode Indicator.

Touch the MODE button and hold for three
seconds to return to MEASUREMENT
MODE to save the new value.
MODE
7 @ A CAUTION: You must return to
MEASUREMENT MODE within two
minutes to save this new value before the
system resets it to the previously saved
value.
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Using the Display Panel

Maintenance mode

The following screens appear in this order in MAINTENANCE MODE.

2 MAINTENANCE

MODE
#» OUTPUT CHECK
~ MODE OFF
7 CALIBRATION
~ MODE OFF
+ CRITICAL
~— MODE OFF

Figure 4-3 MAINTENANCE MODE Screen Organization

MGH14C with FOUNDATION™ fieldbus
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Yamatake Corporation

Entering MAINTENANCE MODE

Step Screen/Button Procedure
1 MODE Touch the MODE button and hold for three
@ seconds.
(O
%
(R
2 ENTER IHM OP .MODE The MODE ENTER screen appears.
YES OR HO
6
— Touch the RIGHT SHIFT button twice to
3 (1 AN % move the cursor to YES. (To exit without
(A changing modes, move the cursor to NO.)
EHTER IN OP .MODE
YES OR HO
4 G Touch the UP button once to make the
@ selection.
(O
%
(R
# OPERATOR 'S
MODE ,
The OPERATOR’S MODE screen appears
5 for approximately two seconds followed by
x| the DAMPING screen.
%
0
* JAMPING
HB3.8 =
© &
Use the DOWN or UP button to cycle
6 (=1 through the screens until the MODE
( ,— -' % ENTER screen appears displaying
- MAINTENANCE.
# MODE EMTER
MATIHTEMAHCE

4-28
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Yamatake Corporation Using the Display Panel

Step Screen/Button Procedure

o>
©

Touch the RIGHT SHIFT button to move

7 " ':‘ :" % the cursor to MAINTENANCE.
# MODE ENTER
MAIMTEMANCE
8 CG)) Touch the UP button to select.

The MAINTENANCE MODE screen
appears for approximately two seconds

( =11 followed by the OUTPUT CHECK screen.
( ': , :' % Note that the Mode Indicator has changed
9 to indicate MAINTENANCE MODE (>).
>
2 MAINTENANC ﬁ 0DE As long as the cursor remains under the
Mode Indicator, touching the DOWN or

UP button cycles through the screens
available in this mode.
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Checking the excitation current

LT
@ @ Variable resistor for
3 @ excitation current adjustment
L]

2] Terminals for excitation current check
(metal plate with holes)
E/
-

L®

'FED
|
1

LLLICLIT

(&)

]
(o)

|

|

om

(@)

|

]

. 1® + —

@ @ Digital voltmeter
(mV)

© ©

Figure 4-4 Excitation current check terminals

(Preparation)

Connect a digital voltmeter between terminals of the power unit as shown in Figure 4-
4.

This function checks the excitation current value that flows into the coil in the Detec-
tor. This test is not available for integral models.

Step Screen/Button Procedure
{ 02l 5 | |Enter MAINTENANCE MODE (see
) (e page 4-27). In MAINTENANCE MODE,
z OUTPUT CHECK the OUTPUT CHECK screen is the first
MODE OFF screen that appears.

o
) ‘ -‘ -‘ Touch the RIGHT SHIFT button until the
( ’- -' % cursor is at OFF.
. |

> DUTPUT CHECK
MODE OFF
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Using the Display Panel

Step Screen/Button Procedure
o
p— Touch the UP button to initiate output
( _‘ _‘ % checking. The value changes to ON and the
(= first check screen is for the EX CHECK
# OUTPUT CHECK screen.
3 MODE OH
( =11 % Verify absolute value of the digital
(-, - voltmeter is 225mV.
2 En CHECK
EX EX YR
4 G Touch the UP button until the cursor is
@ back at the Mode Indicator.

MGH14C with FOUNDATION™ fieldbus
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Calibration mode

To calibrate the excitation current

T
- @ @ Variable resistor for
o - om: @ @ excitation current adjustment
. = 2] Terminals for excitation current check
(metal plate with holes)
E/
_—
[ = | []

i
() T
|
IO

|

O L ©) + —

@ @ Digital voltmeter
(mV)

© ©

Figure 4-5 Excitation current check terminal

(Preparation)
Connect a digital voltmeter between terminals of the power unit as shown in Figure 4-
5.
Step Screen/Button Comments
2 MAINTENMANHCE
MODE
For the procedure to set to the
1 2 sec. later 4 MAINTENANCE MODE, see
page 4-27.
2 OUTPUT CHECK
MODE OFF
£
©
2
2 CALIBRATION
MODE OFF
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Step Screen/Button Comments
o>
©
3
» CALIBRATION
MODE OFF
i
ile in this display, calibrate
@ While in this display, calibrate by
4 tuning the variable resitor (Figure
4-5) until the digital voltmeter
z LAL En reads 225.0 mV.g
UE CHL
4
©
5
¢z CHL GARIH
ZERD READY
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To calibrate the internal gain

The calibration of “ZERQO” internal gain coefficient

MagneW 3000 PLUS

% CAL GAIN |
_ ZERD READY

Model) MGZ

X

MODE > 1 O
O O O O

YZIMATAKE

<

N S N—" N

===

Ow>
MagneW
CALIBRATOR

Figure 4-6 Internal gain calibration

(Preparation)

Connect a MagneW calibrator as shown in Figure 4-6.

Step Screen/Button Comments

R

2 MAINTEHAHCE

For the procedure to set to the

page 4-27.
OUTPUT CHECK
MODE OFF

I~

4
©

2 CALIBRATION
MODE OFF
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Using the Display Panel

Step Screen/Button Comments
o>
©
3
» CALIBRATION
MODE OFF
i
©
4
z CHL E=n
UE CHL
4
©
5
¢z CHL GARIH
ZERD READY
o>
©
6 Inppt “zero (Om/s)” from MagneW
> CAL GAIH calibrator
ZERO EEADY
7
©
* CAL GAIN The calibration of “zero (Om/s)”
7 2ERD g H starts by 4} operation.
20 sec. later {
*» CAL GAIH The c?llibrationlof ‘(‘izero (Om/s)”
ZERD EEHD"I" point has completed.

MGH14C with FOUNDATION™ fieldbus
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Step Screen/Button Comments

2>
©)

8 |'|> cAL GAIN
ZERD READY

To be continued ¢
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Using the Display Panel

The calibration of 0.4m/s internal gain coefficient

Step Screen/Button Comments
. ? CAL GAIH
ZERD REHDY
4
©
2
z CAL GARIH1
00.40 m7= READY
o>
©
3 Input “0.4m/ s.” signal from
> CAL GAIMN1 MagneW Calibrator.
00.40 m~=s EEHDY
CG) The calibration of “0.4m/s” gain
starts by 4} operation.
> CAL GARIH1
4 00.40 m~s  OH
12 sec. later {
» CAL GAIH1 The calibration of “0.4m/s” gain
DD q_D M s EEI:”:I'T' has completed.
o>
©
> | |2 CAL GRIN1
00.40 ms=s RERDY
To be continued {
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The calibration of 1.2m/s internal gain coefficient

Step Screen/Button Comments

I

CAL GARIHM1
00.40 m~= RERDY

7
©
2
z CAL GAIH 2
0l .20 m~s RERDY
c>
©
3 Input “1.20 m/ s” signal from
> CAL GAIN 2 MagneW Calibrator.
al .20 m~= EEROY
I
@ The calibration of “1.20 m/s” gain
starts by 4} operation.
» CAL GAIH 2
4 0. 20 ms=s  OH

12 sec. later 4

> CAL GAIH 2 The calibration of “1.20 m/s” gain
has completed.
01.20 mss BERDY ’

o>
©

> | |» CAL GRIN 2
0l .20 m~=s READY

To be continued ¥
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Using the Display Panel

The calibration of 3.6m/s internal gain coefficient

Step Screen/Button Comments
1 z CHL GAIH 2
0l .20 m”s RERDY
4
©
2
z CAL GAIH 3
03.60 ms= RERDY
o>
©
3 Input “3.60 m/s” signal from
> CAL GAIH 3 MagneW Calibrator.
03.60 m7s EERDY
7
@ The calibration of “3.60 m/s” gain
starts by 4} operation.
» CAL GAIH 3
4 03.60 mss 0OH
12 sec. later ¥
* CAL GAIN 3 The calibration of “3.60 m/s” gain
has completed.
03.60 m s EEARDY
o>
©
> | |2 CAL GAIN 3
03.60 m7s RERDY
To be continued
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The calibration of 10m/s internal gain coefficient

Step Screen/Button Comments
. 2 CAL GAIH 3
03.60 m”s READY
7
©
2
z CAL GAIH 4
| 0.00 m#=s READY
o>
©
3 Input “10.00 m/s” signal from
> CAL GAIH 4 MagneW Calibrator.
| 0.00 m~=s EERDY
I
©
The calibration of “10.00 m/s” gain
» CHL GARIH 4 starts by 4} operation.
s | 0.00 m-= OHN
12 sec. later {
* CAL GAIHN 4 The calibration of “10.00 m/s” gain
has completed.
| 0.00 mss EERDY
To be continued ¢

MODE
To return to the MEASURING MODE: Press the MODE © key.

2>

To continue setting: Move the cursor with the @ key and then select other displays

4 &

with the @ and @ keys.
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To check PROM version

Step Screen/Button Comments

L

2 MAINTEHAHCE

For the procedure to set to the

page 4-27.
OUTPUT CHECK
MODE OFF

I~

Y
©

CREITICHL
MODE OFF

I~

o>
@)

CRITICAL
MODE OFF

h'a

4
©

I~
-
=
=
-
m
-

DATE YY-MM-DD

MODE
To return to the MEASURING MODE: Press the MODE @ key.

2>

To continue setting: Move the cursor with the @ key and then select other displays

& &

with the © and © keys.
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To recover the shipping data

Using this “SHIPPING DATA RECOVERY” function, all of the converter internal
data can be changed to the shipping data of Yamatake.

Step Screen/Button Comments

St

2 MAINTEHAHCE

For the procedure to set to the

page 4-27.
OUTPUT CHECK
MODE OFF

I~

U
©

CEITICHL
MODE OFF

I~

2>
©)

> CRITICAL
MODE OFF

4
@ (3 times)

» SHIPPIMG DATH
EECOUERY RERDY

o>
©

» SHIPPING DATAH
RECOUERY EERDY
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Step Screen/Button Comments

£

© (more than 8 sec.)

» SHIPPIHG DATA
RECOUERY  OH

1 sec. later |

SELF CHECK
6 MODE

5 sec. later 4

MEASUR | MG

MODE

1 sec. later |

After the execution of this function,
the mode is automatically changed
SPAN it m3sk| | to “Measuring Mode”.

%

Lot a s
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Mode for emergency (data broken, etc.)

This mode is used in the event that normal operation can not be recovered even ofter
proper coutermeasures are taken.

A CAUTION

After executing this function, re-calibration is necessary.

Step Screen/Button Comments

I

MAINTEHAHCE

For the procedure to set to the

page 4-27.
OUTPUT CHECK
MODE OFF

I~

U
©

CEITICAHL
MODE OFF

I

2>
©)

» CRITICAL
MODE OFF

£
© (4 times)

» INITIAL DATAH
RECOUERY RERDY
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Step Screen/Button Comments
o>
©
5
» INITIAL DATH
RECOUERY EERDY
&
© (more than 8 sec.)
- SELF CHECK
MODE
5 sec. later 4
6

MERSUR | NG
MODE

1 sec. later |

After the execution of this function,
the mode is automatically changed
SPAH 10 m3<k| | to “Measuring Mode”.

LoalawLalala

%
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Chapter 5: Using the FOUNDATION™ fieldbus

Introduction

The FOUNDATION™ fieldbus is a process control network that provides communica-
tions and programmability for a single or multiple Flowmeter system.

Configuring the Fieldbus

This section describes the basic parameter setup procedure to connect the model
MGH14C MagneW3000 PLUS Flowmeter to a Fieldbus network. An example of
block configurations is included.

To set up Fieldbus communications:

1. Locate the LAS (Link Active Scheduler) device on the network and set the network
parameters according to the table below. Note that, since all the devices on the
Fieldbus network use the same value, the values that the slowest device on the
network can accommodate should be set to the LAS.

Table 5-1  Network Parameters

Symbol Parameter Name Range of Values

V(ST) Slot Time 510 100

10 to (V(MRD)-1) x V(ST), smaller

V(MID) Minimum Interframe Gap than 120 inclusive

V(MRD) x V(ST) shall be greater
V(MRD) | Maximum Response Delay than 20 and V(MRD) shall be
smaller than 11, inclusive

T1 SM Step Timer 96000 (3 seconds)
T2 SM Set Address Sequence Timer 1920000 (60 seconds)
T3 SM Set Address Wait Timer 480000 (15 seconds)

Note: An LAS requires parameters other than those listed here to operate. Please refer to the user’s
manual that came with the LAS.

2. Ifnecessary, restart the LAS and make sure that the model MGH14C appears on the
Fieldbus network with one of the default addresses (0xF8 through 0xFB). If not,
recheck the parameters above and cable connections to the model MGH14C before
calling for technical support. (For technical support, contact your Yamatake sales
representative in your area.)

~ Note [f more than one new Fieldbus device is attached to the network at the same time,
up to four of them appear on the network with the addresses 0x<F8§ through 0 xFB.

3. From your Fieldbus configurator, assign the PD_TAG and the NODE ADDRESS
to the model MGH14C. The default values of these parameters are shown in the
table below. If they are set correctly, the model MGH14C will now be able to
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communicate via the Fieldbus.
Table 5-2 « Default Parameter Values

Symbol Parameter Name Default Values
PD _TAG Physical Device Tag None (32 spaces)
NODE_ADDRESS Node Address 0xF8

~Note PD TAG and NODE ADDRESS must be unique among all devices on the same

Fieldbus network. If the same NODE ADDRESS is assigned to two devices, on will
automatically change its address to a default address (0xF8 through 0xFB).

Configuration Example

1. Change the mode of the AI FB to O/S, if necessary.
2. Setthe L TYPE parameter according to the application.
3. Change the RB, TB and Al FB modes to AUTO, in the order presented here.

Fieldbus Operation

The following values are used during typical Flowmeter operation:
Flow Rate - available in the OUT parameter of the Al Function Block.

Flow Velocity - available in the SENSOR VALUE parameter of the Transducer
Block.

Operational Status - available in the MEASUREMENT STATUS parameter of the
Transducer Block.

Simulate Function

5-2

Simulate function is provided in Al function block.
Simulate function is used for loop check, sequence check, and fail-safe check, etc.

In order to use simulate function, position of switch #2 of S101 shown on page 2-19
must be OFF. (Figure 2-21)

Change simulate parameter of the Al function block to enable.

When simulate function activates, the screen displays the following.

(1
I
_ IN SIMULRTE
MODE

After using simulate function, position of switch #2 of S101 shown on page 2-19 must
be turned ON for operation. (Figure 2-20)

MGH14C with FOUNDATION™ Fieldbus



Yamatake Corporation

19)owered
P9IBOIPUI 91} JO 3SOY) MO[[0F SITUN S} JeY) SAIBOIPUI II “UWN[OD SIY} UT PAIdUI ST, A d,, 50 ‘Oureu 10)owered € usyAy 193owered oy} 10§ syrun SurrsourSus oy,

nun

‘K10100] o) woly paddrys uoym onjea [enIur oy} SAJLIIPU]

anjeA [enuy

‘soguer
9SaY) UI}IM SUOTIR)IWI] JOU)0 03 3o0[qns 9q Aewl Jey) sanjea aIe Sy} JIoyley "90[q IO IIIAP oY) JO 9Je)S Y} 03 SUIPIOOOL W) AUB Je UdNe) 9q Ued Jey) sonjea
oY} [[€ JOU dIe pUE ‘SuonedIJIoads pIepuels Ay I0J 918 son[eA ISAY) Jey) AJoN ‘Iojowered yord Aq uode) 9q Ud Jey) sanjeA Jo (Jrwul] 1amof Jruif roddn) aSuey

a3uey

'S9)Aq UI 00[q Y3 JO OZIS A} SOJeIIPU]

oz1g

*91qeIn3IFuod 9q pue JNO Pl 3q UBD SIAjoWeIed M/

‘JNO pBAI 9q AJUO UBD SIdJWERIR] Y

("sanoo0 a3eno 1omod

I0)Je Sn[BA U921 JSOW A} WIOLJ PAIILISAI 9q ISl Jey]} sanjea jurodios [ se yons ejep sapnjoul siyJ ) sinodo o3eino 1omod e J1 350 J0U SI dn[eA JUIII JSOW
1197} pue AIOWW J[IIB[OAUOU Ul PAIO}S ATk A} T10AMOH uonerado wolsAs SuLinp a3ueyo Aew ‘eyep orueuAp oy1] ‘siojouwered 99y ], - Blep 9[IE[OAUON] :N
(s107owrered snje}s UONNOIXS SITAIP PUB SAN[BA JUSWINSLIW S59901d S yons eIe(]) 'sInod0 a3eino romod & J1

150 o1e sanjea 9say [, "sso13o1d ur st jey) ss2001d 10 “901A0p ‘9)e)S WISAS oY) 03 FUIPIOIJE A[SNONUNUOD IO A[[BUOISEIO0 PAZueYd 21k Jey) s1djowered a1e osay |,
'S3U0[2q I YOIYM 0} JO0[q B JO UOINIAXA 3} SuLInp Iosn oy} £q J0 J[9sII 00[q Y} Aq palIpowr 9q Ued anjea 1ojouwrered y) Jey) s9jedIpu] - ejep Jrweui(
(e1ep UONBINSIJUOD SNOLIBA PuE S9dA) 901ASD [eNpIA

-Ipul J0J Byep paxXIj se yons eje(q) 'S3U0[aq I1 YOIym 03 JJ0[q B JO UOIINIOXS I} FULIND ULIMIIAO dq JOUUEd anjea 1owered oy} Jey) SoJedIpu] - BIEp o1elS S
'$S900® 1919wWeIed 0) PAJR[al SOINLIE JBOIPUL 0) PIsn I S|OqUIAS FUIMO[[OF YL

S9INQLI}IE SSA00Y

‘s1o)oweredqns se UMOUS dI [9AJ] JOMO] B B SIdJoWeIed "OINJONLIS [BdIYdIRIDNY € dARY s1jowered owos Iojowreredqng

‘191owered Surpuodsorrod oY) SaqLIOSIq uonduoseg

‘sowreu anbrun paugisse oJe oyejeulex 03 anbiun aIe Jey) sIojOWeRIRJ UOHBPUNO] SNQpP[aL] oy} £q pareindns se oweu Jojoweled prepuels IojoureIed
uondrisaq wa)

Using the FOUNDATION™ fieldbus

"MO[3q 9[qe} Y} UI PauIejuod e s1vjowered 00[q QUIIP 0} UOIOIS SIY} Ul PAsn SUOTJUIAUOD Y],

“pIepue)s oIe Joo[g
Ioonpsuel] Ay} Uey} JOYI0 SYO0[g “O0[g uonoun, [y pue Joo[g I9onpsuel] o0[g 90I1n0say oy} sjuowojdur Hy [ HOIA [opout 9y [,

suondiiosaq Jajaweled yo0|g

5-3

MGH14C with Foundation™ fieldbus



Yamatake Corporation

901AIDG JO IO :1000X0
dn 1mod :Z000x0
P3N douBUAUIBIN H000%0
©jed AN 10T :0100%0
©IR( ONBIS 1507 107000
aInyre] AIOWIN :0400x0
amyre,{ ndug :0010x0
QOUBUIUIRIA I1A(T :00Z0%0
2NIS I A 0010x0
9ABOY UOHR[NWIS 10001 %0
uonemSuoY) JUI'T :0007x0
uonemM3yuo)) F0[d :0007x0
‘ON AIN[0SqQy 1290 :0008%0 4 d-d| Sumsng ")00[q 92IN0SAI A} FUTUIIUOD SNIL)S JOIID AY) S)BIIPU] M D019 9
*91B]S [BULIOU dY) 9q P[NOYS JBY} 9POW Y} JO AN[BA J} SAJLIIPU] :[BULION
")[00]q 20IN0SI Y} AQ Pasn Ipowr Y} JO ANJBA Y} SABIIPU] :POPIULID] o
| M/I-S|  [BULON *9pOUl JUSLIND A} JO AN[BA J} SABIIPU] [ENOY  »
SO :10x0 1 M/I-S| ponrureg 101 9y} Aq 39S 9poWl Y} 10J Ijowered 3318,
(A[uo opou [en1ov) NVIAI :Z0x0 I gal  remoy 20monns SuImoj
ON 2In[0sqy 0LNV :01x0 I ME-N|  1eSmp| -[0F ay) sey MTd HAOIN 198 Iojewered apour 300[q 20IN0say 19 HAOW S
(‘suonerado
[oIBas oseqeiep I9)e[ Ul AJISE 9IOW PAJIIUPI 9q Ued A1) Jey)
0s A[ueniqie padnoi3 aq ued s300[q Jo sod£) JULIOHIIP oY} Jey) OS
pap1aoid st )1 ‘uonerodo 991A9p 03 pajefarun st 193owered siyy)
‘ON 2Injosqy 0 ddx0~1 1 M-S "SO01ASP [euIRjuI-jueR]d Paje|al Ay} 10§ JOqUINU UOEIIUSP] A LYV 14
(‘suon
-210d0 [o1Bas 9seqeiep J21e[ Ul A[ISBd 2I0W PAYIUIPI 3q ULd
Ko 18y} 0s Ajureniqre padnoid oq ued sy00[q JO SAdA JUAIdYJIP
ay) ety os papraoid s3] ‘uonerddo I01ASp 01 pAje[aIun ST 13D
‘ON 2IN[0SqQY 0 ILAI%0~0 z M/I-S | -wered s1y 1) ")00[q 201n0sa1 Y} 10} Joquinu dnoi3 Areniqle uy A9ILVHLS ¢
“JIOSI 00]q 99IN0SAI Y} JO UOT}
s1opRIRYd -N29x2 10 uonerado Jy) 03 paje[IUN ST PUR ISOY ) AQ OUIDJAI
"ON 2IN[osqQy ooeds z¢ - € M/E-S -—-| JOJ pasn SI SIY ], "O0[q 92IN0Sal pauljop-Idsn Y} J0J saweu w.mrﬁ 2S3Aa 9Vl 4
“UONBOYIPOUW [oBd (1000x0) T AQ PIIUSWAIOUL ST IT ‘PALIpOW
SI ,-S,, ST 9INqLI)e SS9298 Y} YoIrym IoJ 1ojowered e J1 “o0[q oy
‘ON 2In[0sqy 0 JddIx0~0 4 q-S ---| 01 S3u0]aq Jey) Bep d1e)s oY) JO JOQUINU UOISIASL dYf) SedIpu] AIY 1S I
anpea (s934q) | Inqupe 9 ‘ou
sjun Aduey ’ Jweaed uondrsaq JpueIed
[eniug ZIS $SIY -qng Xopuj

Using the FOUNDATION™ fieldbus

(90¢:x9puj y20|g) siajoweled ¥20|g 921n0SaYy

MGH14C with Foundation™ fieldbus

5-4



Yamatake Corporation

10ss2001d 18S9
S)NBJOP [IIM JIBISY i€
90IN0SAI 1IBISAY 7

"UIOIJ J09]9S UBD JOSN S} YOIYM 118)SaI JO SadA) [e1oAas

Using the FOUNDATION™ fieldbus

"ON IN[0sSqy NNY ‘1 I MNI-d - QIe 213} ﬁwﬁoﬁmowﬁooam elopmey | .%:m:ﬁme 9JIAIP 3] SHBISY 14¥V1S3ay 9]
(induy 1e[RoS) "SISIX9
"ON IN[0sqy 0008x0 0008x0 Y& PaX1] [4 S —| 3[00[q 99In0SaI STY) YOIYM UT dIempley ) Jo ad4) oy sajeorpuy S3dAL AY¥vH| SI
00 (a1qest@) .
-oN aInjosqy | 108 suq v 1100 I MR- Koy 3soy oy ur s3unas uo spuadap pasn st 130wered
‘001 (o1qeus) SIU3 J0U 10 JYI_Y M "I1SO0Y 9y} J0 3deJIajul uewiny a3} wolj 3}20[q
'ON QIN[osqQV [ 198 811q [V 1100 I MI-a juein [ STY) UL s1ojoweted AU} 03 SSA22% SI[qesIp/sa[qeud jey) Iajowered ANIA LNVHO [l
"901AOD
oY) uo
Surpuadop
oNomposqy | siagia 14x0~0 1 qS 90149 s1y 03 sarfdde Jeys o[y G Y3 JO JPGUINU UOISIANY A3¥aa| sl
"901AOD
oY) uo
Surpuadop
"ON IN[osqQy S AAx0~0 I NEY ---[ “Jadnjdejnued Ay} %D PAULJOP S 3JIAJP 3y} JO Joquunu UOISIAY ATY A3Q 71
(HOW) “Jaandenuewt oy} \mn— pautjep
ONAM[OSqV|  10D0%0 d4d4%0~0 [4 d-S -—--| SB99TA9D 9yj JO [9POUI 343 S9JBOIPUT JeY) Joquinu Uonesyniuspy IdAL A3Q| 11
@
VIVINVA)
96 “uonepunod snqpjarq ay3
0N 2IN[0sqy | D000 v u-s | UMM Pa10}SIFal SIINOBINUBLI 10} JOQUINU UONEIY1IUAP! dnbrun Qi Ov4NNYW| o1
oONomposqy| - - [43 A-S - (pasnup) 304N0S3IY ad 6
's10sn Aq pasn jou sI 1ojoweted SIYJ, "oIem
"ON QIN[0SqQy A1eniqry - 711 MI-a ---| -3JOS uonedunuwod Jo w:ﬁmoa %t:&mo:aa& JI0J pasn Jojoweled MY 1S3l 8
(pa1ndo0 dIn[1e} V) 2In[ie,j=9
(91838 Agpuess) AqpueiS=g
(Sunesado) suruO=y
(sso1301d ur uoneWLIFUOD
uo1oUU09) unfuI] AUIUO=¢
(sso1301d
ur uoyezijeniur) uoyezieniuj=g
(ssa13o01d
ur 3urssad01d 11e)s) 1181SY /AeIS=] 8
"ON 9IN[0SqY (paujopun) pauryapunN=(Q 1 d-al pouSisun 538} Sune1ado 901AdP 3 SIJeIIPU] dIVLIS S9 L
anfeA (s94q) | Inqrpe 1 ‘ou
sjun I dduey q QDT | reaed uondrsaq JPuered
[enmuy IAZIS $SAY ang xopuy

5-5

MGH14C with Foundation™ fieldbus



Yamatake Corporation

(91838 [RULIOUQE QY ]) QAN T

WY1 3xou o Jo 1jowered gIvISA LS oW
woJJ IO UONNIAXA J00[q (I Ul IOYIIL 195 9q ued Iojowered sy}

Jo anjea oy, "Y90[q OV Y} UI (3[00[q UOT}OUNJ A} UI PALINIJ0

Using the FOUNDATION™ fieldbus

“ON QIN[0sqy I (oy3s [ewIOU DY) IBITD (T 1 AN -—-| Sey J[ney & uayM dje)s yndino o) e)s J[ney JUSLIND ) SAedIpU] 3.VIS 1INvd| 8¢
“)001q uonoung oYy ur xjwered 14O HHS 9Y) YIM d0UBApE
UI }9S 9POUI 9T} O} SAYIIIMS A[[EOT)BUIOINE YO0[q UONOUN]
o ‘1ojowrered s1yy Aq poyroads awn) oY) uIgim paurioyrod jou
st anfea ndino oy} Jo M ) JT LNOY ST Opou JO0[q UOIouNnj
(53502) oy uaym 1ojowrered NT LNOY 93 AQ Pa30UU0D 3SOY 9} WOLJ
oosw Z¢/1 0000+9 anfea aanisod € 10 () v M-S (DAq) 93ueyo anfea dino & 10} W) JNOJWI JLIM O} SIS Lnoy aans| 1z
"3o0[q uorouny oy ur 1ojoweted [JO AHHS Y YIM 9oUBAPE
Ul J3S 9pOUI 9} 0} SAYINIMS A[[BoTjRWOINE JO0[q UOIOUN]
) “193owrered siyy Aq paygroads awiny oy uIym pauioftad jou st
onfea jurodjas 9y} Jo AIM Y} JT "SYOY SI opow J00[q uonouny
(99507) oy uaym 103owrered NI SV Ui £q Pa3oouuod 3soy Y} Wolj
oosw ¢/ 0000+9 anrea aanisod € 10 () ¥ M-S —|  (DdS) 28ueyo anjea Jurodias € 10} oW JNOAWI ALIM ) SIS svoy a3Hs| o9z
(posnu)) ‘awir} UONNIIXI JI0[q UONOUNJ Y} YPIM paredwod
% 0 0°001~0 14 ¥-da ST 9191} S S[qe[reAL YOon MOy Se 93e}S PeOJ 9Y) SJedIpu] ENTEEEE] Y
(pasnun)) ouropms e se uonIppe
o, 0 0°001~0 b Nl uonems3yuod 9y} sa[qeud jey} Ayoedes Axowaw e S9jeoIpU| I0vdS 33y4| 1t
"AIOWAW [1}B[OAUOU 0) SId)
oosw ¢/ 0 1-7¢C~0 ¥ a-S - |-owrered adAy  -N,, 931IM 03 Swin} paanbar wnwiurw 9y s91edIpU] 1 I1OAD AN €T
(pasnup)) -our[apms e se sy00[q uon
sa14qy $£659~0 ¢ ¥-s —| -ounj Jo uonippe ayy sa[qeud jey) Ajoedeo AIOWSW B SNVIIPU| 371 AMOWAW| 2T
(00s]) “PAINOIX
00SW 7¢/[ 0002€ 17gC~0 |4 q-S ---| @q UBd }90[q UONdUNJ B YOIYM 10J POLIdd WNUWIUI 3y} S)edIpu] L 310AD NIW 1T
‘ON dIn[0sqy 0 9A0qE SY [4 M-S "POYIaW TONNIVXI }I0[q UonIUNy ayj s19§ 73S 3T10AD| 07
o1y100ds 1oImoejnuRIy :000Zx0
(s9191dwiod 21030q Aorerpawur Jur
SOMMMMHW ﬂw%ﬂﬂw&oﬂwﬁ& (‘uonouny panpayos,, sproddns Ajuo DY THOW [opowt oy L)
(a1npayos YT "POTIW UONNIIXS }I0[q uondUNY 9 10} TS HTOAD YHM
"ON aIn[osqy 0008x0| Y} SMO[[0]) PANPAYIS :0008%0 [4 S 135 JUAJUOD ]} UO PAskq d1e)s Funerado JuaLmd ) sajedIpu| IdAL I1OAD| 61
ON 2MOSqY 0 0] P11 SIEATIOS 00010 z MAS suopdo a8esn 01Ap A SPS| 735 FuNLvEd| 8
$110doY :000t%0 "o3esn 901A9p 10§ sFuRs uondo oYy Ul TS HINIVAL Ym
‘ON 9In[0sqQy 0050 JpodTuN 0008 *0 [ A-S --- 1S JU9lU0d Y} UO paseq 3jels wﬁﬁmhoao JUa1INnd ay) Sajedipuj SIHNLIYIS LT
anfeA (s914q) | IInqune 1 ‘ou
sjun -~ duey ong $5009Y sweaed uondrsaq JPuered xopu]
DI I -qng

MGH14C with Foundation™ fieldbus

5-6



Yamatake Corporation

Using the FOUNDATION™ fieldbus

I a-a anfeA
4 A-d| 2podqng
dureys .
an[eA ULIE[Y :onfep
8 ada ounL 9poIQNS JUNUOD ULIE[Y :0pPOOqNS  »
eIS AI9A0001/00U21IN000 LIl Jo dwil], :dure)s owly, «
! 4-d e[y PA1INOO0 Sy WLIE[R UB YOIYM UI d)B)S :9Je)S WIR[Y
pasgpa 9))S UONEDIJLIOA 9IULINII() :POSPI[MOUNORU[) o
-[mouy| "oInonys SUIMO[[oJ oY) Sey I "UoNNodXd SurLnp
"ON IN[0Sqy I MNI-a -oeu() | $9JEIS JOLIO PUE JO0[q SIINOSAI Y} JO UOHBINSIJUOD dY) SAJEOIPUI JBy) JOJoUIRIE W1V D01d 9¢
xopujf
(‘payrodar jou sem z w-al eaney
9repdn oy 1) paytodarjou dyepdn=¢ worsIAoy
(‘poyrodar sem N
4 d-d nels
oyepdn oy 1) perodar ojepdn=1
(oSueyo ou) pauryepun=( dwers paSueyo 1ojowered oy 10§ IOQUINU UOHEIJUIPI IOJOWERIE ‘XOPUI dALR[OY
1 Q1ess orepdy,, 8 ada ounL 9jepdn oY) 10)J& JOQUINU UOISIAAL QY ], (UOISIADI OIS o
(paSpa ABIS paSueyo owm oy [ :duwre)s W]
-[mowyorun) pagpa[mousoru=7 I d-a|  epdn ojeys ojepdn oy, :oje)s oyepd)
(paSpajmourior) pagpajmoundy=| paspa 911)S JUAWAZPIMOUN IR Y], :PISPI[MOUNOBU[)
(98ueyo ou) pauyepun=Q -[mouy| “a1monns Suimoroy oys sey 3 *(,-N., 10 -S,, JO 9INqLIIE SSIOI. UB ALY Jey])
"ON QIN[0Sqy 1 [pagpaymouporun,, I a-a -oeu() | SWAM) BJEP PIXIJ JO0[q 9IINOSAI UI $I1N000 dFUBYD € UM panssi 1ojowered 1101y 1A dIvadn s¢
(PAIQUSIP ML) POYOOT ‘Jrosy 10)owered sy} uey) JOYI0 IOIAP
“ON 2M[0sqy 1| T (P31qeud d1Lim) paYoo[un | 1 M/E-S o uryym sxojewrered [1e 0) SOILIM S9[qesIp 1jowreted ST, MOOT ILIMM| €
“UOTJBULIIJUOD B SUIATOOQI JNOTIIM PIPIIIX
(53502) ST oW SIY) JT JUSSAI 9 [[IM 1SR Y, "9TASP B WOIJ UOISSIW
oasw /L] 0000+9 120 p MALS ~-| _ -Suei} }19[e U JOJ UOHBULIJUOD © 10F OWIN JIEM WNWIXBW SYL| Wil WHIINOD| €€
.m%ﬁﬁwmm Josn %Q UOHN—SQﬁm Se 9A0qe pPaqLIdSap
‘ON dINjosqy € €~0 I M/E-S - SUoISSIwIsue.) 1191e ay) Jo asn [enjoe 3y} 10J anjeA il AdILON WIT €
‘1s0y o) Aq paurtojrod
10U 9I& SUOTIBWLIJUOD USYM JUSS 9q UBD Jey) SUWIE[e JO Joqunu
WNWIXEW 91} JO SULID) Ul 991AP 1} Jo Ajoedes wnwirxew ay)
‘ON 9IN[0SqQy € €~0 1 NEY ---| SojedIpul Joo.—.ﬁo H97e ue 0} anp mﬂoﬁw.ﬁoao uoissiwsuelt) J191e uf AdILON XVIA 1€
"uonNd9Xa Yo0[q uonouny 1o xjwered aels TNV LAS
® UI 9e)S J[NeJ 9y} 0) SUIuOnISuLI) I0J SUONIPUOD 91J109ds
ou aIe 019Y) Sk U0 sk pa1ed[o st 1owered VLS I 1NVA UYL
ON J[0sqy I 131D 1T PO 11 I MR- Jojowered GIVIS ITNVA oY) SI1Ed[D 31VISd 10| 0¢
9AT)OY 03 19s st 1ojowered FIVIS I 1NVA
oN amjosqy 1 9817001 1 MAIQ S "33e3s 3[NeJ Y} 0} Y004 OV Y3 $I3S A[q1010 alvisilas| e
anfeA (s94q) | Inqrpe 1 ‘ou
sjun I dduey q QDT | reaed uondrsaq JPuered
renmuy 2Y4 (N SS90V ang xopuy

5-7

MGH14C with Foundation™ fieldbus



Yamatake Corporation

Using the FOUNDATION™ fieldbus

“ON 2IN[0SqY v I 4-S ‘1003 3591 AI[Iqerado Tenjnu O} JO JOQUINU UOTSIOA HIA L Iy
! a€-d onfeA
[4 d-d| °podqng
dwe)s
8 d-d QUILL
eI
I d-a Wery
paspa
-[mouy| ‘payyoo[un SI 1939
"ON 9IN[0sqy I M- -oeuq) | -wered YDOT ALIUM JO0[q 99IN0SAI AU} USYM PanssI ST Jey) Jjowered ey TV dLR¥M o
911 (PAYOOTUN) PAQRUD AILIM 3} 01135 ST JDOT HLIAM
ON 3IN[0SqY 0 §1~0 _ M-S © UM pansst Sururem ay) jo Kurouid ayy souyjoq I4d ILRM|  6€
‘Jud[eAInba se udas sI pue ‘suonoe J03erodo Aue JnoyIIm wosKs
UOIBIIUNUIWIOD Y} JOAO UOTJRULIJUOD 0} SI9JAI UOIIRULIJUOD
JrRwIoIY “YO0[q 2210 B 10} (IN'TV JIDOT1H) WIefe yo0[q &
"ON dIN[osqy 0000x0 pajqeuq :1 ‘pajqesi :Q 4 M-S --- JO 92Ua1INJJ0 3y} UO UOIjeUWLIJUOI d1jeluoIne Sa[qesIp JO sa[jqeuyq NOILdO MOV 8¢
[4 M/A-S| PRIgesid
payod
[4 aa -eln 91E]S JUSWI[QBSIP UONOIP WLIR[Y :PI[qesI e
paspa 350y oY) 03 Sunrodar Jo ojeys oy :payrodorun .
103owrered sy jo 30a[qo -jmowy 9)B}S UOIJBOIJLIOA WLIR[Y PAZpa[mouoru)
S} SI WIB[R Y00[q Y} JO B)S (4 4d -orun 9181S SULLING00 A[UALING JY, :JUALINY) o
"ON dIN[0SqY 9} AJUO O0[q 99IN0SAI A} U] z M-d JUdLIND TV DO J001q 99I1n0S1 AY) JO 3Je)s Y} SOZLIBWIWINS JBY) Id)dwete INNS WIVIV L€
anjea (s914q) | IInquye . ‘ou
sjun dduey ’ sweaed uondrsaq JPuered
[eniug AZIS $SY qug Xopuj

5-8

MGH14C with Foundation™ fieldbus



Yamatake Corporation

Using the FOUNDATION™ fieldbus

"IIVOS Ad
£q 19s syun SuLIAUISUS 0) PIAMISAUOD UIq J9}JE ANJRA JOBRqPEAI A}

ST UOTYM dNJeA AJ Y3 St dues a1 ST anjea ndino oy ‘omny st FAOW U} JT

Ad %01-/+ HTVOS LNO ¥ a4-d InfeA 10S 1NO Aq pa1oyi}
'ON d[qesnu() :peq ‘UMouNu) A[[e)S1p pue sjrun SuLIOoUISUS OJUI PALIOAUOD ST Uay) pue TVIS dX Aq
njosqy 1UIe}Io0U ) ‘onjeA poor) :poon 1 a-a smeig|  pojernores 3001 axenbs sy pue paSueyo ouer ndur )1 pey sey Jey) dnfeA Nd L
9OIAIRS JO IO :1000x0
dn 1emod :2000%0
P99N OUBUIIUIRIA 000 %0
eled AN 10T :0100x0
'R d1eIS 1507 :0200%0
amyre AIOWIIN :000%0
amre,f induf :0010%0
QOUBUIUIBIA] 991A(T :00Z0%0
elS ne 3149 :00¥0x0
9AIDY uone[nwiIg :0001x0
uonemsyuo) JuI'g :0007x0
‘ON uoneIndyuo)) }901g :000tx0
In[osqy 19430 :0008x0 4 d-d - [00]q uonouny oy} 10j SNJe)s I0.L19 3} SaJeIIpu] dy3 Y0019 9
BN
[ewLIOU 9y} 9q P[NOYS JBY} OPOW I} JO AN[BA J} SAJEIIPU] [EULION
| M-S [PuLION J00[q uonouny oy Aq .Em: opoul a1} JO ANJeA JY} SAJBOIPU] ‘woﬁgoﬁ_ .
OpOW JUSLING O} JO ANBA O} SOJBIIPU] ([ENJOY o
I M/I-S ponttiod *}SOY Y} WOIJ JOS dpOUl J} J0J Iojoweled 30318,
‘ON I a€-d [eMOVY oIy
njosqy S/0 10 NVIA ‘omy 1 MI-N 108181 | -onns Suimoro} oyl seq 19 AAOIN 19S Jojowered opow Jo0[q Uonoun,j M19 3A0ON S
(‘suonerodo yoIeas oseqeyep 1o3e[ Ul
AJ1s89 910W PAYIIUAPI 2q UL A3} 1By 0S AJueniqre padnoid 9q ued s)o0[q
‘ON Jo sad&y JuarolIp oy Jeyy 0s papraoid st J ‘uonerado }o0[q 0} paje[aIun S
njosqy 0 AA%0~T I M/I-S ---| 1030wreIRd SIY ) "SO0TASD JRUISIUI-JuR[d PAJR[AT oY) JOJ JOqUINU UONEIIFIUP] e N ER\ %
(‘suorjerodo yo1eas aseqelep
19)e] Ul AJISBD 2I0W PANUIPI 3q Ued A3y} Jey) os A[Lrenigre padnoid aq ued
'ON S300[q JO s9dA) JuaIolIp Ay} Jey 0s papraoid st 3] ‘uonerado }20[q 03 PAje|
njosqy 0 AA1Ix0~0 z M/I-S ---| -oqun st 10jowrered SIY]) Yo0[q uonouny oy} 10y Jequnu dnoid Areniqre uy ADILIVYHLS €
J[osit
'ON SI9)0BIRYD 3[00][q UOT}OUNJ A} JO UONNIAXS JO uonerddo oy} 03 paje[aIun SI pue 4soy oy}
njosqy ooeds z¢ - 43 M-S ---| AQq 99U0I10J01 JOJ Pasn SI SIY [, "YJ0[q UONOUNJ PAULIIP-IdSh oY) 10J dweu Se], 9S3a OVL T
“UOTIBOYIPOW OBd ([000x() | Aq PAIUOWIdIOUT
"'ON SIJ1 ‘POJIPO SI -, ST 9INQLI)E SSA00E A} YOIy JoJ Iojowneled e I “00[q
njosqy 0 AA1Ix0~0 4 d-S ---| uonounj oy 03 s3U0[aq JeY) BILP O1JEIS Y} JO JOQUINU UOISIADI T} SAJBIIPUT ATY IS I
sjun onEA Aduey (s24q) | nqrpe opueied uondrsaq Juwered °N
[enmuy IZIS $SY -qn§ Xopuj

(0001 :xapu] 320]|g) ¥20|g uonouny |y

5-9

MGH14C with Foundation™ fieldbus



Yamatake Corporation

1o10weIed 1ND MOT Y JO an[eA dY) Uey)
Io[Tews ST anfeA Suipeos-1sod s31 J1 330 100 St anjea ndino oy [00[q uonouny

Using the FOUNDATION™ fieldbus

LNo 0 anjea danisod g 10 o 14 M-S - ay) 1oy s3uras suondo S1JO QI Y UL PJOI[3S SI JJOIND MO, USYM 1N MOT Ll
(uorsioA
"ON -U09 AFueI O/M “TBIUI]) 10a1I(] : | ‘uon
Anjosqy 0 (pryeaur) :Q 1 M-S --- | -ezueaur pue a3uer ndur oY) SurSueyds Jo snyejs Y sal1oads Jey) 1ojowered IdAL 1 91
"'ON *0 J00UU0J 0)
anjosqy I I T M-S ---| 1ouuRyd O] SIBMpPIRY YOIYM ‘IOqUINU [JUURYD B S ‘SANJ103ds Jey) 1ojowered TINNVHO ST
el
-owered SIdO SNIVLS. 998
"ON 0 o[qeuq | "UOT}BULIOJUT SNJB)S 19}
In[osqy [ 03398319 [V 219esid -0 [4 M-S - | -dweed (NJ 3y pue) 10O 24} Y14 UoHouu0d ut papiaoid suondo ay) s1og S1dO SNlvls 4!
0 JJarewered SIJO Ol 99S
01195 31q [V [100 T M-S --- ‘uonouny ndur ue 10y suondo ay 19 ey} IJOWeRIR] S1d0 Ol €1
ON 0 ‘uon
AM[OSqQy [ 03398319 [TV 1100 1 MA-d Auo( | -erodo 300[q U0 199139 ou sey Jojowered s1y ], Jsoy oy} ur s3umas uo spuadop
"ON 0 pasn st 1ojourered ST} JOU JO IOYIAY A\ SO ) JO OIBJIOIUT UBTUNY oY)
anjosqy | o01319831q [V 1100 I MAa-d eln | wolj 3o0[q SIy) ur sidjowered Ay 0) SSI0JE SA[QESIP/SA[QRUD JBY) IojoWeIR] ANIA LNVYO Tl
‘0N
AN[Osqy 0 §ST~0 ! M-S dd
“ON
IN[osqy % [4 M-S Xopuj jiuny
1N0 0 14 M-S 0 Nd aguel 9,001 03 (') Y} SAW099q dN[eA palyroads ay ],
100 001 4 M-S 001 Nd ndino 1N oy 105 1o1owered Suifeog 37v0S 1NO| 11
“ON
mn[osqy 0 §ST 910 I M-S dd
‘0N
AM[Osqy % [4 M-S Xopuj N
ax 0 ¥ M-S 0 nd *98uer 9,0°00 03 00 Y} SOW099q dnJeA PaLJIoads Yy, sy00[q
ax 001 ¥ M-S 00T NA| Ieonpsuen weansumop IoJ sjun SULIOUITUS 0} UOISIOAUOD J0J Pasn aguey JIvOS ax 01
'ON dlqeuy ¢
amosqy 1 QIqesIq | 1 MAI-S|  dIqesipR[qeug (d1qestp
ax J0O[q JOONPSUTLL SE OWES 5 ¥-Cl| on[es soonpsuei] /31qBUS) UOTIOUNJ UOTR[NIWIIS d) 10J [OIIMS [OUO)) :9[qBSIP/I[qRUT
“3[901q I9ONPSULI} o) UTYHIM on[eA Induf :onJeA IodNpsuel]
ON o_n_mmeD ped umowyu “3[90]q I9onpSuLI) O UTYIIM Snje)s anjeA induy :snjejs 100npsuel]
Anjosqy {UTe}IAOU[) ‘ON[BA POOLD) :POOD) I Jd-d| smeis 1eonpsuel], -on[eA Juiod}os [ENUEL Y :ON[2A JP[AWIS «
ax 3[90]q Ieonpsuel) se aueg 14 MAa-d ONJBA dre[nulg ‘anjea jurodyos [enueur 3y Jo SNJBIS [SNJL)S SB[NUIS o
ON J[qesnup) :peq ‘umowyun “[90[q UONOUNJ [V Y} WO WRANSUMOP S)SIXD Jey))
n[osqy {UTRLIdOU[) ‘ON[BA POOL) :POOD) I MI-d SMeIS 9Je[NUIIS | YO0[q I9oNpsuULI) 3 10J J00[q UOTIOUN [ Y Woy Indino Jy) $19s AJ[enuely JIVINNIS 6
1No %01+ 4TVIS 11O 14 MAA-N on[eA
"ON J|qesnu() :peq ‘umouwyun) “)[00[q Ioonpsue} Surpuodsariod ay) Aq pasn Jsoy) Se dwes
n[osqy {UTL}IOOU() ‘ONJBA POOL) :POOD) I AN smeis| oy ore syrun 9y 1 “yo0[q Jonpsuel) 0} ndino st jer Jndino yo01q v YL 1N0 8
s anfea sSuey (s934q) | 9Inqrye Jypuwered wonduiasaq 1opueIeg ON
[enruy AZIS $SAY -qng xopuy

MGH14C with Foundation™ fieldbus

5-10



Yamatake Corporation

Using the FOUNDATION™ fieldbus

‘son
ON -TeA 1oy31y se passardxo are sanorid 10ySIH "suue[e Jwi] J9mof Jo Joddn [
njosqy S1 010 M-S Surpuodsai1oo oy Jo Auronid oy sa1eIIPUI JBY) G 03 () FURI AU UI IdqUUINN 18d H LT
B ‘san
Ad oo+ ATVOS Ad ¥ M-S --- | -1eA Jurodjas wirere jrwr] 1omof pue soddn [H [H 9y} 9jeo1pul jey) siojowered WIT IH IH 97
‘sonjeA
"ON IoyS1y se passardxa are sanuorid 1oy ‘suure[e jwi] omof Jo soddn [H [H
n[osqy 0 G101 0 I M-S ---| Surpuodsai105 a1 Jo Ayuronrd oy seyedIPUI JBY) G 01 () SFULI ) UI JOqUINN] 1Md IH IH ST
"PALINDO0 SBY WLIB[R JTWI|
19mo7 10 1oddn O T OT10 ‘0T ‘IH ‘IH IH ® ueym ueds Ad ayp Jo juodiad
% %S0 %05 01 0 % M-S -—-| ® seqyes wrere oY) WOIJ A19A091 10§ (9OUAISIIP) SISAIANSAY Ay} Jo Fumeg SAH WYYV ¥z
‘Plqeuy {|
"ON ‘PAIqe ‘SWLIB[E SNO
anjosqy 0000%x0| -SIp UOHRULIFUOD ONEWOINY :() T M-S ---| -1rea o 103 uonRUIIFUOS 10} J0jEIadO A1) SuUrySE A[[EonEWOINE 0] TUOS NOILdO MOV %4
uLrere yoorg - £1q
wiIR[e MO] UONRIAD(T 19)1q
wwie[e Y3y uoneiasq mmpE z M-S palqesiq
wiere Mo 1q i
WIR[e MO MO :€Iq [4 ad payodarun
'ON wuee YSry :giq 4 J-d| pespajmouydeun ")[00[q Y} UM SWIB[R 9] Y3 JO SNIBIS Y} JO MIIA
anjosqy urrere ySiy ySiy (g T I-da o) | -IOAO UB QAIS 0 SULIE[R JO ATUInS & SMOYS Jey) Jojourered JewiIof PI0ay NNS WYV1VY <
! d-d OnJEA
[4 d-d 2podqng
8 ad dwrers oy ‘SULIR[R SB Panss a1e 1ojourered SIy) [HIm pajo2jop dle
ON ! a4-d SIS WIBV| jerp syneq )[00[q 9y} JO s)0adse I9Y0 pue ‘UOTI9UU0d ‘UONeINSuod drem
n[osqy I M/I-d| paSpeimouwoeun -pIey Y} U S)[NEJ JO SOUILINII0 A} SAJedIpul 1joweled urrele yo0[q YL WV MD071g 1T
(‘paurodar jou sem ojepdn
ay 1) payodarjou arepdn=¢
(pojrodar sem
epdn oy 1) pauodar ojepdn=1
(98ueyo ou) pauryepdn=(
1,,91e1s arepdpy,, ONJEA WLIB[Y :ONJEA o
(pagpopmouy z ¥-a XopU] QALR[OY 9pooqNs JUUOI WIIE[Y :9pOoqNS
-oeun) pagpajmou|deu=g z ¥ a UOISIAY OIS KISA0091/00UD1INDJ0 WLIe[e JO dwil], :dure)s owl],
(padpa PALIMI00 Sey W[ UB YOIYM UI 91]§ :9Je]S WIR[Y
-[MOWIB) POSPI[MOUNOY=] 8 ad dwrer owity 9)E)S UONEOIJIIOA SOUALINIO() :PISPI[MOUNORU)
"ON (a8ueyd ou) pauyepun=Q ! d-d IS WBIV|  -ammjonys Suimo[oy oy sey 3] *(,-S,, JO INqLIIE SSI00L UL JABY L) SW)I)
n[osqy :,,pa8pajmouyoeup,, I d-d| padpspmous(oeun | ®IEp PIXY YO0[q UOLOUNJ UI SINOO0 dFUBYD B UM panssI 1ajowrered 110y 1A3 31vadn 02
% 14 4-d InJeA *auop ua2q jou sey Juissadoxd 1y [endig
'ON J|qesnu() :peq ‘umouwyun) ‘uorje[No[eD 1001 d3ueYd d1enbs pue aFuer ndur sasS0
anjosqy {UTe}IOOU[) ‘ON[BA POOL) :POOD) I q-a smeig | -oxd yorgm gTvIS X Jo onfea indino a1 jo a8ejusorad oy se passardxyg IVA 1314 61
BEN 0 onfea aanisod 1o o 4 MAI-S --- ‘10)[1y Arewnnad A J 91 JOF JUBISUOO oul) A1) s21j102dg JNILLY Ad 81
anfea $9)4 nqrje J1oueed ‘0
sjun I Jduey (s2140) maqtm } uondrsaq JRPueIEd N
[enIuy AZIS $SAY -qng xopuy

5-11

MGH14C with Foundation™ fieldbus



Yamatake Corporation

Using the FOUNDATION™ fieldbus

Ad ¥ a4-d INJBA
4 ¥-a opooqng WV OT O] 9¢
8 - dwreg sy, WV 01 S¢
"ON ! a-d dJelS Wey ‘suLrefe jrwi] Jamof pue addn 0T AQ pue ‘TH Ad ‘OT OT1°01 W1V IH 143
njosqy I M/I-A| pagpspmousiorun) | ‘TH ‘TH IH 9Y} JO 99ULINOJ0 JO SWIT} PUB SNILIS ) AJBOIPUI JBY) SIOOWRIR WV IH IH €€
_ ‘sonjeA
Ad ATVOS Ad ‘oo~ ¥ M-S -—-|  jutodyos wurere iy 19mof pue 12ddn O O] 2Yi JeIIPUI Jey) SI1ojoWeIR] WIT O1 O1 €
‘san[eA 10ysiy
"ON se passa1dxa are sanjuond 10yS1Y “swuefe i 12mof Jo 12ddn 0T O
n[osqy 1010 I M-S Surpuodsar10o oy Jo Auionid oy sa1eIIPUI JBY) G 03 () FURI AU UI IoqUUINN 1Mdd 01 O1 I€
Ad AIVOS Ad ‘oo~ ¥ M-S --- | 'sonjea jurodjes wiree jrwl] 1M0[ pue 1oddn T ay) jedIpUl JRY) SI9jOWERIR] NIT O1 0€
‘sonfeA
"ON 19y31y se passardxa are sonuond 10ySiH suurele jwi| Jomof 1o 1oddn 01
n[osqy G101 I M-S Surpuodsar10o oy Jo Auionid oy sa1eIIPUI JBY) G 03 () FURI dY) UI JdqUUINN NENeX Y4
Ad ©+ TTVIS Ad ¥ MAI-S --- | "sonjea jurodjos wirere jruny 1omof pue 1addn T 9y ojeorpuI JRT) SI0JOUIRIR WIT IH 8T
s anfea sSuey (s934q) | 9Inqrye Jypuwered wonduiasaq 1opueIeg ‘ON
[enruy AZIS $SAY -qng xopuy

MGH14C with Foundation™ fieldbus

5-12



Yamatake Corporation

Using the FOUNDATION™ fieldbus

“g.], 9} UIYIIM JOONPSUEI) OB UI SUOTIOJ[[0I AHOL1D
SUON ! 91 AN —--|  ®1ep 9y1 Jo s Wy g Pue ‘saorpul Sune)s “laquinu oy Jo A1030011p oYL | 3414 NOILOTTI0D cl
(OYTHOW [9powt £q pajioddns 10N)
QuoN. 0 I Jd-a - d.1 9y} Aq pajeIauasd Sopod I0LIy gy¥3 ax 1
3
SUON 01 (01) pax1g 4 AN "901A9p ST [IA pasn ad4) J0SUS o SOUYRA | JAL HIONASNVYL| 0T
Ad0103
QuoN ¥ I-N --- [ g1 sty ur s1o0npsuen o1 Jo savIpUT FunIe)s puk IPqUINU Y JO A10)021p oYL | YA YIDNASNYYHL 6
0 1 d-d OnJeA
0 4 d-d 2poaqng
0 8 ¥-q|  dwegoung
0 ! d-d| smeg ulely
pagpo *SOINJTEJ WRISAS IO ‘UOTIOIUUOISIP UOTJROTUNTUTIOD ‘SoIN[Ie]
QUON 0 I d-d| -[mowyoeun | aremprey ‘sainjiej uonerndyuod Aue 11odar 0y g1, oyl Aq pojeIduas ulele uy WV MD019 S
(‘paurodai jou sem epdn
9y 1) peyodar jou ayepdn=¢
(‘parrodar sem ojepdn
ay ) payodar arepdn=1
(e8ueyo ou) pauryopun=(
0 5,088 ogepdpy,, z M-d| xopuy aAney
(pagpajmouy
0 4 Y- | UOISIADY dleIS
-oeuN) PAZpI[mousdeuN=¢
0 (paspa 8 d-d|  dwegoury,
0 -mowyor) paSpajmousoy=[ 1 A-a| smes apepdn “eyep one)s pajepdn ue JO XOpul OAIJE[AI B pue
(93ueypd ou) pauygapu=Q Pagpa| ‘IoquInu UOISTIASI J1E)S MU B ‘diue)s oulr) ‘Snje)s PoaSPI[MOUNOR SJI SUIBIU0D
QuoN. 0 :,,paSparmomyoeun,, I d-a| -1mouspoeun | 31o1e oY1 “eyep onjels 1 0) sagueyd Aue y1odor 0) g1 oy Aq pojeIouss 1Ak Uy 1A3 31vadn L
(DY THOIA 19pow Aq payroddns jJoN) .1 2y} Jo syuouodwrod
QuoN. 0 T Jd-a - QIeM)JOS 1O dIMPIRY 2} [JIM PJRIJOSSE SNJL)S JOLID JO UOIRISWNUD UY HY3I M09 9
omy I M-S JeULION
0LNVv ‘S/0 I M-S papiuLiag
S/O I d-d [eoy
QUON. S/O S/O 10 oy I MI-N 1231e], ‘€L 2Yy) Jo sapow [euriou pue ‘panruniad joS1e) ‘Jenjoe oy, M19 3AON S
‘1930wered siy)
SUON 0 ST | M-S ---| 199yo 10u s20p g1, 9H.L “Niun yuerd ayy Aynuapt o} pasn sequinu A1enigie uy AT LIV 14
10)owered siy)
QUON 0 $£569 010 4 M-S ---| 3109y0 10U $00p g1, 9YL $x00]q Jo Surdnoid Ajnuopr o) Joquinu Areniqre uy ADIIVYLS 3
‘10)2reIed STy} 997D J0U SP0p
QUON. TINN (3uLns 10300) € M-S -—-| g¥ 2yl )o01q 2y jo uonesrdde papuaur oy} Jo suondLosas paryioads 1asn) 2S3a OvL 4
SUON 0 CECCO 10 4 A-S - 2[90]q © YA pIjeIoosse ejep d1je)s oY) JO [9A9] UOISIASL Y AIY IS |
SNA Inqupe | aouwesed ‘0
sjiu) |anpeaA [epruy Aduey (s149) mqrm 1 uondrsaq Juered N
IZIS $SIY -qn§ Xapuj

(00¥ :xopu| y20|g) siajoweled ¥o0|g J9anpsuel ]

5-13

MGH14C with Foundation™ fieldbus



Yamatake Corporation

Using the FOUNDATION™ fieldbus

*SUONBOIUNUIWIOD SNQP[AI] O} 9)B[dI JOU SI0P NOISYH
QUON AIeA %ﬁz 7ZAX 14 M.m bl BN Y | .Uv:AOE ?UOE oﬂu wo _uﬁw.un_ JOSUuas unu wo HUQE—\:H Qoﬁm.ﬂu\/ ®H®>>¢Om 9HL m>|mw_<>>n_.n_OW|DX 0¢
LINN 3
SUON 0 4 a-S -] OV THOW [epou oy ut paptoddns JoN) "onjea A1epuodas 10y 9pod Jiun AL | NIYA_ AMVANODIS|  6¢
JOSNAS 00 14 a-da oneA 3
0 I a-a smels (OYTHD [opowt oy Aq papioddns JoN) ‘onjes A1epuodas oy | NTVA AYVYANODIS| 8¢
auoN 1| Indur gya teour :(1) paxL] I a-S "od4) uoneziieaul] oy, 3dAL NIT| L2
0
QUON TINN Aw:_bm ®~£m_>v ¢ M-S - ‘uoneliqiyed I0suas jsej Ay} 10j u_emcommou uosrod ) Jo dweu Ay J, I>>||_<Olw_owzwm 9T
3
SUON 0 (orep) L M-S “UOTRIQI[O 10SUDS ISe[ Jo djep oL | 1vd VO ¥OSNIS| ST
QUON TINN (BuLys o[qrsia) [43 M-S “UOTIBIQITED JOSUAS SE| JO UONEIO] Y, oo._|._<0|m_owzmw T
__ QoH
SUON 0 I a-S "UONBIqITED JOSUAS 1se[ JO poyowi Y| 1JN_ VO HOSNIS| €T
QUON TINN Amﬁ_bm u_ew;v ¢ AN - “Joqunu [erIds I0Suas ay) saulyaq Zmlw_owzwm (44
SUON 4 (7) poxid I A-N| jui0d [ewroaq
SUON (s/m) 1901 (098/un)(1901) PAXIg 4 AN Xapuj yiun
FJOSNHS 0 (0) poxig 14 AN 0 Nnd "anjeA Josuds ay) jo uonisod jurod [ewrosp
AOSNHS 001 (001) poxid 4 N 001 Nd| 9y pue “9poo jiun FuLILAUITU ) ‘SHwuI] dFuel MO| pue ysiy oY) sayvadg|  JONVY HOSNIS| 1T
SUON 201 (zo1) poxid 4 a-s “10suds Jo odA) oy sauya( 3dAL ¥OSN3IS|  0¢
QUON (s/w)1901 z q-S “ON[EA UONBIGI[ED 10J 9POD JIun oy, LINN VD[ 61
V0 001 (0°01) soxig 4 AN “ueds UONRIQI[ED WnWIUIW dY ], NVdS NIN_1vD[ 81
V0 00 (0°0) pax1g 4 J-S “On[eA PAIBIQI[ED SOMO] A, OT INIOd Vo[ LI
V0 001 (0°01) paxid 14 a-s “an[eA PajeIqI[ed ISYSIY oYL IH INIOd 1vD[ 91
SUON 4 (7) poxid 1 WA-N| IuIod [ewioa
QUON. S\MEV 6vel €-G 9IqeL, 99§ 4 A-N Xopuj yun
AAd 0 (0) paxid 4 AN 0 nd -anjea Arewrtad oy Jo uonisod jurod [ewIodp oy pue ‘Opod JONV
AAd 001 61-6 @5ed vog 4 N 001 Nd Jun SULIAAUISUD A1) “a)el MO[J JO s)uH| d3uer M| pue Y31y oY) sajedpu | Y INIVA AMVININD| ST
A 00 14 d-a onjeA
0 ! d-a smelg 'SnJe)s pue dn[eA Josuds oYL | JNIVA_AHVININC| b1
IdA
QuON 101 (1o1) soxiyg z - Juourdunseou Jo od£) oy1 | 1 JNIVA AMVNIM| €1
sjiu) [ongeaA epruy aduey (s934q) angrye | pweed uondrsaq JRweIed N
ZIS SSY -qng xapuy

MGH14C with Foundation™ fieldbus

5-14



Yamatake Corporation

Using the FOUNDATION™ fieldbus

00 Ad-d Jeolq *S/w Ul AJID0[OA MO[J PAINSESA] 3INIVA HOSN3S 9¢
HNTVA 1H
nmd 00$ 0¢-g o3ed v0g M-S [DIIM dST0d ‘Jy31om asind jo anjea ay soy10adg
IINN LH
QUON. AmEov 9¢€01 0¢-S 93ed 29 MA-S|D1IM ASTNd ‘yS19m 9s[nd Jo opoo J1un Y} SAYI9JS
ALIAV
QUON I 0¢-S 93ed 99 M-S | ¥ED DI141DAdS "MO[J SSew ureqo o} pmj ayj Jo Aaeisd oroads oy sorjroadg
HONVY dNTVA AIVINTIA 93 JO Xopu] JIu) 9y} Ul d[qe[ieAe
QUON (w mEv 6vel 61-S o3ed 295 MAI-S| LINN MOT4|  osie st 1ojowered sty -onjea Arewtid 9y Jo jiun Sundourdud oy say1oadg
q HONVY ANTVA AIVINTId @ Jo 00T NA Ul d[qe[reAe
JIAd 001 61-G 93ed 29g M/A-S|ONVI MOTA os[e s1 1ojowered siy ], ‘onjea Arewrd oy jo i a3ues Y3y oy sary1oadg
AHLANVIA
ww 001 61-6 93ed 20g M-S | HAISNT ddId "10J09Jp 9} JO IDJOWEIP Y} SoY102dg 135 99NV
61-6 93ed oog -onfeA Arewrtid oy} 9z11ejoeIeyd Jey s1ojowered 30 305 V| Y INIVA AYVYINING S¢
A
SUON 0 (0) sox1g M/I-S --- “IOJIDATO) SIY} TPIM PIsn $10309)op Awrump Jo soquinu 3y L[ WIANG Y0OLD313d %3
QUON. 0°00€ M-S - "10309)p 10§ 10308 dnbrun HO10Vv4 X3 £¢
SQUON € (€) POXLI HOWN ‘€ M-S - “IOMIOAUO0D SIT) (M Pash 8q 0} 10302)ep dp Jo odAy oy IJAL HO.LOILIA [43
amyrey odid Aydwyg :1=/31q
POAIOSOY=931q
PIAIISIY=EIq
PoAIRSOY=111q
POAIOSOY=€11q
I0110 JYS10M 9S[ng :[=g3q
poAIRsOy=131q
PIAISSIY=0Mq a-a caIkg
POAIOSOY=/11q
PIAIISIY=931q
PoAIRSOY=61q
POAISSIY=111q
PIAIISIY=E£Iq
PoAIRSOY=Tq
1521 J0R3U0)) ([=]31q
POAIISIY=(Nq a-a [s: |
PIAIISIY=L11q
PoAIRSOY=931q
POAIOSIY=611q
sso[ Jomod DV :1=tI1q
oanyrey INAN 1=¢3q
aInjrey INVH :1=2031q
e} INOY 1=131q 'snqpyor oy Sursn a[qe[IeAe 9q SAeM[e 10U AeW PUE JOIIS [eje] SUIeyuod SNLY
oanyrey /v 1=019 a4-a [01g 19149 "UONEULIOFUT dISOUTEIP J[OS SUITUO S, )t [HOIA [OPOur oY sajedtpur | | S~ | NFNIHNSYIN 1€
sju) |onpeA fepruy dduey (s2349) anqupe | ppweed uondsaq JPpueIed °N
ZIS SS90V -qng xopuy

5-15

MGH14C with Foundation™ fieldbus



Yamatake Corporation

Using the FOUNDATION™ fieldbus

mo[ 003 Indur 019z :7¢
Y31y 003 Indur 019z 19|
mo[ 003 ndur :g

Y31y ooy ndur 4
parte} -
ssair3oxd ur ;|
QuoN. 0 Papa2oans :() I Jd-a - suonerado QND TVD JO JNSaI © se snje)s uoneIqie) SNLVLS 1vD a4
s/wQ] [ed :8
S/wy ¢ [ed 19
s/uag'] 1ed iy
S/W() 180 -
VD 00 S/W()([ed ] ¥ MA-d SNJBA
QUON 0 QUON:( 1 MNA-Ad puewtao) Spuewtiod uonelIqre) O_\/_O|I_<O (974
pafte} :¢
ssai3oxd ur ;| SN
QuoN 0 Papa2oINs () I d-a - "uonjeIqI[Ed 010Z dNEWOINE Jo Smeis oYL | VIS OYMIZ OLNY w
SUON 0 1100 ! MA-d - "UONBIQI[EO 0197 dIBWOINE J0J PUBWIUOd AYL| dND_O¥IZ OLNV Iy
SUON 0 66666666661-0 14 M-S - INTVYA_LNNQD 31 JO SIN[BA 13531 10 19531 13s34 LNNOD V4
SUON 0 66666666661-0 4 a-d - “MOJJ PaZI[e10} Ay ], INTVA_LNNOD 6¢
ONIdNVY
098 € 6'661-5°0 4 M/d-S 20j0v) Jurdwep anpea Arewnd sy | d INTVA AMVININD|  8€
QUON 0 1100 1 MAI-S - “uoouny 1) M4 01Ny Ay d[qesip 0 dqeud| |ND IMIAS LNV LE
sju) |ongea renrug dduey (s934q) anqupe | ppweed uondsaq JRPpueIed N
ZIS $SNY -qn§ X9puj

MGH14C with Foundation™ fieldbus

5-16



Yamatake Corporation

Using the FOUNDATION™ fieldbus

A ‘uonouny (JJoIno MOo[J JUesu0d) JJoInd Mo 3o0[q [V ) so[qeuq Jomno mog 01
ov v (Ona, :1 03 39s WY AY) uondridsaq uonouny nd
i9jdweled S1d0 Ol
A ‘TenuelAl st (1en19y) GAOIA AU JI urepoou) 0} 1o1owered [ N0 2yl JO SMe)s ) S)oS opoul UBJA] UI UIB}IIDU() 8
"uone[nIed B Ul
A | anyea arerpawgiul ue Jo 1ojowered ndur ue Aq papaddxa st a8uel B Jo (g 01 smess 193owered 10O Yl S19S paywiry J1 avd L
“UONE[NO[ed B UI dN[BA
A | @reIpowIoyuI UR J0 193owered Jndur ue £q papaooxo SI dFULI B JO UIelIddU() 03 snye)s 193owered 1O 9y S1I9S POIWIT JI UIBIOU() 9
"$)[90]q Id Weansumop
ysno1y} pajiodar 2q [[1m sue[e pue doo] [013U0D 9U) UI SJUSWD[D [BINJONLIS SB Pasn 3q [[IM $Y00[q [V a3y}
2IOUM SISBD UI JAI}OJJD 9 UBD UONOUNJ SIY} ‘SUI[e }00[q ‘O]dwexa J0J ‘Yum pajiodar aq [[Im s)ney Jeyy sI
uondwnsse 3y} pu. SII1AIP P[aL} A[UO WOIJ paurio s1 doo] [013U0D Y} 2ISYM WISAS © Ul ‘O[dwrexs 10, ‘J[osit
901AQD [l Yj UI S}[NBJ PUR ‘S)|NeJ JOSUIS ‘SI01Id Indul JOSUSS Sk yons s3Je)s J[nej 10J Jo0[q UONIUNJ Wedns
A -umop 33 03 yney oy} jededod 03 JOyjRI JNQ ULIR[E UR INSSI JOU 0] J00[q ) sasned jeyy uondo ue s siy | plemio, jne, ajededoid €
aid | ov v (dnay, :7 03395 uayAY) uondridsaq uopouny ng

Jajoweled S1dO SNLVLS

5-17

MGH14C with Foundation™ fieldbus



Using the FOUNDATION™ fieldbus Yamatake Corporation

Changing System Settings
This section contains configuration options available for the model MGH14C.
~ Note The commands and responses that the model MGH14C recognizes are numerals. If
your configurator supports DD (Device Description) and is capable of displaying

descriptions in DD, they appear on screen as well. They are listed in brackets ()
after each numeric value.

Damping Time Constant

From the Fieldbus configurator, set an appropriate vale for the
PRIMARY_VALUE_DAMPING parameter of the Transducer Block. Refer to the Trans-
ducer Block Configuration Parameters for the valid ranges.

Auto Spike Cut

The Auto Spike Cut function eliminates steep noise shapes that can be generated when
particle/solids hit the electrodes.

From the Fieldbus configurator, set the AUTO_SPIKE_CUT parameter of the Transducer
Block. A value of 1 enables the function and 0 disables it.

Preset Value of the Built-In Flow Counter

From the Fieldbus configurator, set the target totalized value to the COUNT_RESTART
parameter of the Transducer Block. A value of 0 resets the parameter. Refer to the
Transducer Block Operational Parameters for the valid range of this parameter.

Detector Type

From the Fieldbus configurator, set the detector type in the DETECTOR_TYPE to 3
(MGH).

Primary Value Range

Some of the configuration parameters characterizing the primary value are interrelated
and cannot be set independently. Therefore, they are grouped under the
PRIMARY_VALUE_RANGE_SET so that the values of the grouped parameters are con-
sistent. If these values are not consistent, an error response will be returned.

The key parameter is the Flow Velocity, whose upper limit cannot exceed 12 m/sec.
Which a given Detector, Flow Rate Range is affected by its engineering unit as the
diameter of the detector times Flow Velocity results in Flow Rate.

~Note Do not set the PRIMARY_VALUE_RANGE parameter to set Flow Rate Range.
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Detector Diameter

From the Fieldbus configurator, set the appropriate value for the
PIPE_INSIDE_DIAMETER parameter of the Transducer Block. The diameter value must
be one of the following: 40, 50, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500, or
600.

Flow Rate Range and Flow Rate Unit

From the Fieldbus configurator, set the upper range value to the FLOW_RANGE subpa-
rameter and set the required engineering unit code to the FLOW_RANGE subparameter
of FLOW_UNIT of the Transducer Block. The engineering unit codes are shown in the
table below.

Table 5-3 « Engineering Unit Codes

Engineering Unit Code Engineering Unit Code
g/s (gram per second) 1318 L/s (liters/second) 1351
g/min (gram per minute) 1319 L/min (liters per min) 1352
g/h (gram per hour) 1320 L/h (liters per hour) 1353
g/d (gram per day) 1321 L/d (liters per day) 1354
kg/s (kilogram per second) 1322 gal/s (gallons per second) 1362
kg/min (kilogram per minute) 1323 GPM (gallons per minute) 1363
kg/h (kilogram per hour) 1324 gal/h (gallons per hour) 1364
kg/d (kilogram per day) 1325 gal/d (gallons per day) 1365
t/s (metric ton per second) 1326 bbl/s (barrel per second) 1371
t/min (metric ton per minute) 1327 bbl/min (barrel per minute) 1372
t/h (metric ton per hour) 1328 bbl/h (barrel per hour) 1373
t/d (metric ton per day) 1329 bbl/d (barrel per day) 1374
Ib/s (pounds per second) 1330 mgal/s (milligallon per second) 1449
Ib/m (pounds per minute) 1331 ﬁi?i{[g (milligallon per 1453
Ib/h (pounds per hour) 1332 mgal/h (milligallon per hour) 1457
Ib/d (pounds per day) 1333 mgal/d (milligallon per day) 1461
m?>/s (meters cubed per second) 1347 kgal/s (kilogallon per second) 1450
m>/min (meters cubed per min) 1348 kgal/m (kilogallon per minute) 1454
hm(Z gour (meters cubed per 1349 kgal/h (kilogallon per hour) 1458
m3 /day (meters cubed per day) 1350 kgal/d (kilogallon per day) 1462
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Specific Gravity

If mass flow is selected for the primary value, the Specific Gravity of the fluid must be
specified.

From the Fieldbus configurator, set the SPECIFIC_GRAVITY parameter to the specific
gravity of the fluid. The valid range for this parameter is 0.1000 to 9.9999.

Pulse Scale Unit and Pulse Weight

The Pulse Scale Unit and Pulse Weight parameters are used to define the practical
operation of the built-in accumulator. For example, in the case of one pint milk car-
tons, specify Gallon as the Pulse Scale Unit and 0.25 as the Pulse Weight. The accu-
mulator indicates the number of milk cartons packed.

From the Fieldbus configurator, set the PULSE_WEIGHT_UNIT subparameter in the
PRIMARY_VALUE_RANGE_SET parameter of the Transducer Block with a code from
the following table.

Table 5-4 ¢ Pulse Scale Unit Codes

Pulse Scale Unit Code
m? (cubic meters) 1034
cm® (cubic centimeters) 1036
L (liter) 1038
gal (gallon) 1048
bbl (barrel) 1051
kg (kilogram) 1088
g (gram) 1089
t (metric ton) 1092
Ib (pound) 1094

To set the Pulse Weight, enter the value for the PULSE_WEIGHT VALUE subparameter
in the PRIMARY_VALUE_RANGE_SET parameter of the Transducer Block.

EX Factor

5-20

A CAUTION

The EX Factor parameter is Detector dependent. The value that matches your Detector
must be set or correct measurements cannot be made.

From the Fieldbus configurator, set the EX_FACTOR subparameter in the
PRIMARY_VALUE_RANGE_SET parameter of the Transducer Block with the correct
value. Values range between 200.0 and 699.9, inclusive.
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Chapter 6: Maintenance

This chapter contains the maintenance and inspection procedures for the Flowmeter.
The model MGH14C requires regular calibration and the Excitation Current should be
checked regularly to spot any possible problems.

~Note The 250V, 34 fuse cannot be replaced by the customer.

Cleaning

Clean the outside of the Converter and Detector using a soft cloth and commercially
available cleaner as needed.

Checking Connections

To ensure uninterrupted operation of the system, terminal connections should be
checked at least once every six months. If the Converter is installed in an area with
possible vibration, they should be checked more often.

Calibration

Although the model MGH14C is designed to provide stable operation over time, peri-
odic calibration is advised to ensure accurate measurement.

A CAUTION

Before zeroing the Flowmeter, make sure the Detector is properly grounded
(grounding resistance must be less than 100 (), that the Detector is filled with the
fluid to be measured and that the fluid is standing still. Zero adjustment is possible
with a flow speed of 0.2 m/s (.656 ft./s) or less, but the flow speed should be 0.0 m/s
(0.0 ft./s) for accurate adjustment. Output errors can result from improper zeroing.

Using the Data Panel

Calibration can be done using the Data Panel. See “Auto Zero” on page 4-7.
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Using the Fieldbus

~Note The commands and responses that the model MGHI14C recognizes are numerals. If
your configurator supports DD (Device Description) and is capable of displaying
descriptions in DD, they appear on screen as well. They are listed in brackets ()
after each numeric value.

To manually adjust to zero:
1. Completely fill the Detector with static (no flow velocity) fluid.

2. From the Fieldbus configurator, change the value of the AUTOZERO_CMD
parameter of the Transducer block to 1 (CAL_ZERO).

3. From the configurator, read the value of the AUTOZERO_STSTUS parameter of the
Transducer Block. The value is 1 (In Progress) while the Zero Calibration is in
progress.

4. When calibration is complete, the value of the AUTOZERO_STATUS parameter
becomes 0 (Success) or 2 (Failed). If the system fails calibration, contact technical
support for assistance. (For technical support, contact your Yamatake sales
representative in your area.)

Using a Simulated Signal

When trouble occurs with the Flowmeter use this method to judge whether the Detec-
tor or the Converter is responsible for the problem.

You can use a dedicated calibrator to generate the same signal as the flow rate signal
from the Detector. The Converter function can be checked using this simulated signal.

You will need the value of the measuring range to perform this test. Calibrate the
Flowmeter according to the Calibrator’s Operating Manual (#CM2-MGZ100-2001).

Checking the Excitation Current

The Excitation Current should be checked periodically. See “Checking the excitation
current” on page 4-30.
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Chapter 7: Troubleshooting

If a problem occurs during start-up or operation, the following three causes should be
considered:

» Inconsistency between the Flowmeter’s specifications and the actual
operating conditions

» Incorrect settings or operation of the Flowmeter
* Flowmeter malfunction

This chapter provides troubleshooting information for system startup, operation, and
error codes that can appear on screen.

Errors at Startup

When a problem occurs at start-up, perform the procedures listed in the following
table. If the problem persists, the Flowmeter may be damaged and you should contact
technical support. (For technical support, contact your Yamatake sales representative
in your area.)

Table 7-1 ¢ Startup Errors

Symptom Check Points and Treatment
Nothing on the Display Panel at * Check the Converter power supply
power-up. specification and ensure that the power
supply being used meets these
requirements.

» Make sure the ambient temperature is
not below -25 °C (13 °F).

No power at power-up. * Verify that the signal line is correctly
connected.

* Verify the position of the switches on
the Fieldbus Switch on the Main Card.
See “Wiring the Fieldbus” on page 2-
14.
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Operation Errors
When a problem occurs during operation:

First, read the MEASUREMENT_STATUS of the operational parameter of transducer
block. Then check against the table on this page for symptoms of the error. If found,
perform the steps indicated in the table. If the problem persists, the Flowmeter may be
damaged and you should contact technical support. (For technical support, contact
your Yamatake sales representative in your area.)

Table 7-2 « Operation Errors

Symptom Check Points and Treatment

* Check to see if Byte2:bitl is set (all values reset to
the factory default values). If necessary, reconfigure
the Converter.

* Check to see if Byte3:bit2 is set (Flow Velocity
exceeds 12 m/s). If so, check that the Detector
Diameter is set correctly (or if dummy detectors are
used, that the number of dummies is set correctly).

* Check to see if Byte3:bit2 is set (Flow Velocity
exceeds 12 m/s). If so, and the Detector Diameter is
not the problem, increase the range or change the
engineering unit in the
PRIMARY_VALUE_RANGE_SET parameter.

* Check to see if Byte3:Bit7 is set (empty pipe failure
detected). If so, check that the Detector is filled with
fluid to measure.

MEASUREMENT_STATUS
indicates errors.

* Verify that the Detector is properly grounded.

. * Verify that the Converter is properly grounded.
Output fluctuates excessively
beyond the estimated Flow
Rate range.

* Verify the Damping Time Constant is set correctly.
If not, set the PRIMARY_VALUE_DAMPING constant
using the Fieldbus.

* Clean the electrodes.

* Check the Flow Range setting and make sure it is set
to match the Detector and process flow. If not, set the
RANGE parameter in the

Flow Rate exceeds the Flow | pp\\iARY VALUE_RANGE_SET parameter in the

Range Transducer block using the Fieldbus.

* Check that the Flowmeter has been zeroed. If not,
calibrate the Flowmeter.

* Verify the Set Range is set correctly.
Outout PRy * Verify the Span is set correctly.

utput €xceeds .
P ’ * Verify the Zero Point is correctly adjusted.

* Verify the Converter is correctly calibrated.
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Troubleshooting

Table 7-2 « Operation Errors

Symptom

Check Points and Treatment

Output remains 0%.

* The pipe may be empty. Use the
MEASUREMENT_STATUS parameter to check
whether or not the pipe is empty. (If it is empty, the
Empty Detection Function will be functioning.)

* Verify that the Signal Cable is correctly connected.

* Verify the valves are open on the upper and lower
sides.

* Verify the Span is set correctly.

* Verify the Converter is not in the Constant Current
mode.

* Verify the Flow Rate is not in the Low Flow Cutoff
range.

* Check to see if the Flowmeter is in simulation mode
using the SIMULATE parameter of the Al FB. It
should be set to 1 (Disable).

* Make sure the Resource Block is in AUTO mode.
* Make sure the AI FB is in AUTO mode.

» Make sure the L TYPE parameter of the Al FB is set
to DIRECT.

MGH14C with FOUNDATION™ fieldbus
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Error Messages

Error messages are grouped by the severity of the problem. There are messages for
minor problems and for serious problems.

Error Codes for Serious Problems

Serious problems can obstruct Flowmeter operation and ultimately damage the flow-
meter if not corrected. When serious trouble occurs during operation, an error message
appears on the converter’s Display Panel and the Flowmeter continues to output the
preset value in the abnormality treatment (fail-safe) direction. The error message and
the self-diagnostic results are visible on the display panel or can be checked by reading
the MEASUREMENT_STATUS parameter of the Transducer Block.

The following table shows the possible error codes for serious problems and what to
do. If the problem persists after trying these solutions, contact technical support. (For
technical support, contact your Yamatake sales representative in your area.)

Table 7-3 * Serious Errors

Error Screen Error Solution
- — ROM Check Error |+ Restore power.
| I A * Replace the ROM.
L‘D& éH EC E'-' - * Replace the Main Card.
ERROR
- — RAM READ * Restore power.
R I | AFTER WRITE « Replace the Main Card.
- ) I Error
EAM CHECK
ERROR
- - NVM READ * Restore power.
I I | AFTER WRITE « Replace the Main Card.
- ) (| Error
NUM CHECK
ERROR
- — ADC Error * Restore power.
:_ ,_ ,_ — : " = A/D Change Error |+ Replace the Main Card.
ADC CHECK
ERROR

MGH14C with FOUNDATION™ fieldbus
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Error Codes for Minor Problems

Minor problems do not seriously obstruct Flowmeter operation. When an error occurs
during operation and is regarded by the system as a minor problem, the Flowmeter
continues to output the flow rate.

The following table shows the possible error codes for minor problems and what to do.
If the problem persists after trying these solutions, contact technical support. (For
technical support, contact your Yamatake sales representative in your area.)

Table 7-4 « Minor Errors

Error Screen Error Solution

Detector type and * Check the setting for the

': - - = diameter do not Detector Diameter and
— ) ) ) ) match. enter the correct diameter.
TYPE-DOIA

MATCHING ERROR

The Span setting * Check the SPAN setting.
:- 'l (] is greater than 12 * Check the DIA setting.

': ) m/s. .
SPAN ERROR Check the TYPE setting
OUER 12mrs -ChgcktheDUMMY
setting.
The Pulse * Check the Pulse Scale
| Frequency is setting.
-1 ) - - either too high or « Check the Pulse
PULSE WEIGHT too low. Frequency setting.

SETTING EREOR
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Chapter 8: Replacement Parts

The figure below and the following table show all the available replacement parts for
the MGH14C FOUNDATION™ fieldbus model. Refer to the part number when order-

ing.

Figure 8-1 Replacement Parts

HEHHEH

* Power unit is located behind No.2

MGH14C with FOUNDATION™ fieldbus
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Table 8-1 « Replacement Parts

Key No. Description Quantity Part Number
Converter Main Body
1 (Standard finish) 1 80382026-001
(Corrosion-resistant finish) 1 80382026-101
(Corrosion-proof finish) 1 80382026-201
2 Main Card 80382001-004
3 Display Control Card / Fieldbus Interface 1 R0381265-002
Card
4 Display Panel 1 80381043-001
Display Cover Assembly (W/ LCD)
Horizontal and Integral Model
(Standard finish) 1 80381164-061
(Corrosion-resistant finish) 1 80381164-161
(Corrosion-proof finish) 1 80381164-261
Display Cover Assembly (W/O LCD)
Horizontal and Integral Model
(Standard finish) 1 80381164-071
(Corrosion-resistant finish) 1 80381164-171
5 (Corrosion-proof finish) 1 80381164-271
Display Cover Assembly (W/ LCD)
Vertical and Integral, or Remote Model
(Standard finish) 1 80381164-062
(Corrosion-resistant finish) 1 80381164-162
(Corrosion-proof finish) 1 80381164-262
Display Cover Assembly (W/O LCD)
Vertical and Integral, or Remote Model
(Standard finish) 1 80381164-072
(Corrosion-resistant finish) 1 80381164-172
(Corrosion-proof finish) 1 80381164-272
Glass
5-1 (W/LCD) 1 80381165-001
(W/O LCD) 1 80381165-002
6 Tag No. Plate 1 80381014-001
Terminal Box Cover
7 (Standard finish) 1 80381010-001
(Corrosion-resistant finish) 1 80381010-101
(Corrosion-proof finish) 1 80381010-201
Watertight Gland
3 (Ni plated brass) 1 80356020-101
(Plastic) 1 80352997-001
(SUS304) 1 80356020-001
Plug
9 (W/ Air-purge hole) 1 80381089-001
(W/O Air-purge hole) 1 80381052-001

8-2
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Table 8-1 « Replacement Parts

Key No. Description Quantity Part Number
Terminal Assembly
10 (100 to 120 V /200 to 240V AC) 1 80381015-004
(24V DC) 1 80381015-005
11 Cover 1 80381073-001
12 O-Ring 1 80020935-807
13 Screw 4 HS311250-001
14 ABC Cable (Signal Cable) 1 80381050-001
15 XY Cable (Excitation Cable) 1 80381046-001
Pipe Mounting Kit (for 2 Inch Pipe)
16 (SPCC) 1 80279935-002
(SUS304) 1 80381130-002
17 Name Plate (MGH14C) 1 80381003-001
Wall Mounting Kit
18 (SPCC) 1 80279935-001
(SUS304) 80381130-001
Power unit
(100V AC) 1 80381220-101
(110/115V AC) 1 80381220-102
(120V AC) 1 80381220-103
19 (200V AC) 1 80381220-201
(220V AC) 1 80381220-202
(230/240V AC) 1 80381220-203
(24V DC/50Hz) 1 80381220-301
(24V DC/60Hz) 1 80381220-302
Adaptor Assembly
20 (1/2NPT) 1 80381077-001
(CM20) 80381077-002
(Pgl3.5) 80381077-003
71 Terminal mark 1

(for remote style)

80381017-005

MGH14C with FOUNDATION™ fieldbus
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