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INTRODUCTION

INTRODUCTION

The YPK110 fieldbus-to-pneumatic converter is fully
factory-tested according to the specifications indicated
upon the order.

This User’s Manual consists of two parts: Hardware
and Functions. The Hardware part gives instructions on
handling, wiring set-up and maintenance of YPK110,
and the Functions part describes the software functions
of YPK110.

In order for the YPK110 to be fully functional and to
operate in an efficient manner, both parts in this
manual must be carefully read, so that users become
familiar with the functions, operation, and handling of
the YPK110.

H Notes on the User’s Manual

This manual should be delivered to the end user.
The information contained in this manual is subject
to change without prior notice.

The information contained in this manual, in whole
or part, shall not be transcribed or copied without
notice.

In no case does this manual guarantee the
merchantability of the instrument or its adaptability
to a specific client need.

Should any doubt or error be found in this manual,
submit inquiries to your local dealer.

No special specifications are contained in this
manual.

Changes to specifications, structure, and components
used may not lead to the revision of this manual
unless such changes affect the function and
performance of the instrument.

Some of the diagrams in this instruction manual are
partially omitted, described in writing, or simplified
for ease of explanation. The drawings contained in
the instruction manual may have a position or
characters (upper/lower case) that differ slightly
from the what are actually seen to an extent that
does not hinder the understanding of functions or
monitoring of operation.

Vi

@ Symbols used in this manual

A WARNING

Contains precautions to protect against the
chance of explosion or electric shock which, if
not observed, could lead to death or serious

injury.

A CAUTION

Contains precautions to protect against danger,
which, if not observed, could lead to personal
injury or damage to the instrument.

A IMPORTANT

Contains precautions to be observed to protect
against adverse conditions that may lead to
damage to the instrument or a system failure.

@ NOTE

Contains precautions to be observed with regard
to understanding operation and functions.

M For Safe Use of Product

For the protection and safety of the operator and the
instrument or the system including the instrument,
please be sure to follow the instructions on safety
described in this manual when handling this
instrument. In case the instrument is handled in
contradiction to these instructions, Yokogawa does not
guarantee safety. Please give your highest attention to
the followings.

(a) Installation

* The instrument must be installed by an expert
engineer or skilled personnel. The procedures
described about INSTALLATION are not permitted
for operators.

* Some of the operations will stroke the valve. Keep
clear of the valve while the positioner is pneumati-
cally or electrically supplied, so as not to be hit by
unexpected movements of the valve.

M 21B04D01-01E
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1.

1. NOTES ON HANDLING

NOTES ON HANDLING

The YPK110 fieldbus-to-pneumatic converter is fully
factory-tested upon shipment. When the YPK110 is
delivered, visually check that no damage occured
during the shipment.

1.1 Nameplate

The model name and configuration are indicated on the
nameplate. Verify that the configuration indicated in
the “Model and Suffix Code” in Chapter 7 is in
compliance with the specifications written on the order
sheet.

( O\
e N
N
€ N200CE

FIELDBUS-PNEUMATIC
CONVERTER

OD YPK110
.- Foundation Fieldbus

YOKOGAWA ¢
A

OJ

FO101.EPS

Figure 1.1 Nameplate

1.2 Transport

To prevent damage while in transit, leave the
positioner in the original shipping container until it
reaches the installation site.

1.3 Storage

When an extended storage period is expected, observe
the following precautions:

(1) If at all possible, store the positioner in factory-
shipped condition, that is, in the original shipping
container.

(2) Choose a storage location that satisfies the follow-
ing requirements.

* A location that is not exposed to rain or water.

* A location subject to a minimum of vibration or

impact.

1-1

* The following temperature and humidity range is
recommended. Ordinary temperature and humidity
(25°C, 65%) are preferable.
Temperature: —40 to 85°C
Humidity: 5 to 100% RH (at 40°C)
The performance of the positioner may be im-
paired if stored in an area exposed to direct rain
and water.
To avoid damage to the positioner, install it
immediately after removal from the shipping
container. Follow wiring instructions in this
manual.

(3)

1.4 Choosing the Installation
Location

Although the advanced valve positioner is designed to
operate in a vigorous environment, to maintain stability
and accuracy, the following is recommended:

(1) Ambient Temperature
It is preferable not to expose the instrument to
extreme temperatures or temperature fluctuations.
If the instrument is exposed to radiation heat a
thermal protection system and appropriate ventila-
tion is recommended.

(2) Environmental Requirements
Do not allow the positioner to be installed in a
location that is exposed to corrosive atmospheric
conditions. When using the positioner in a corro-
sive environment, ensure the location is well
ventilated. The unit and its wiring should be
protected from exposure to rainwater.

(3) Impact and Vibration
It is recommended that the positioner is installed in
a location that is subject to a minimum amount of
impact and vibration.

1.5 Use of a Transceiver

Although the positioner is designed to resist influence
from high frequency noise, use of a transceiver in the
vicinity of installation may cause problems. Installing
the transmitter in an area free from high frequency
noise (RFI) is recommended.

IM 21B804001-01E
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1.9 Installation of Explosion
Protected Type

A CAUTION

To preserve the safety of explosionproof equip-

ment requires great care during mounting, wiring

and piping. Safety requirements also place

restrictions on maintenance and repair activities.

Please read the following section very carefully.

1.9.1 FM Explosionproof Type

Caution for FM explosionproof type.
Note 1. Model YPK110 fieldbus-to-pneumatic

converter with optional code /FF1 are applicable for

use in hazardous locations.

* Explosionproof for Class I, Division 1, Groups A,
B,Cand D

* Dust-ignitionproof for Class I/III, Diviston 1,
Groups E, F and G

¢ Enclosure Rating: NEMA 4X

« Temperature Class: T6

* Ambient Temperature: —40 to 80°C

Note 2. Wiring
« All wiring shall comply with National Electrical
Code ANSI/NEPA70 and Local Electrical Codes.
* “FACTORY SEALED, CONDUIT SEAL NOT
REQUIRED.”

Note 3. Operation
* Note a warning label worded as follows;
WARNING: OPEN CIRCUIT BEFORE REMOV-
ING COVER.
* Take care not to generate mechanical spark when
accessing to the instrument and peripheral devices
in hazardous locations.

Note 4. Maintenance and Repair
* The instrument modification or parts replacement
by other than authorized representative of
Yokogawa Electric Corporation is prohibited and
will void the approval of Factory Mutual Research
Corporation.

1.9.2 FM Nonincendive approval

Model YPK110 fieldbus-to-newmatic converter
with optional code /FN15.

* Nonincendive Approval
Class 1, Division 2, Groups A, B, C and D
Class I, Division 2, Groups F and G

1. NOTES ON HANDLING

Class III, Division 1 and
Class 1, Zone 2, Group IIC in Hazardous (Classi-
fied) Locations.
Temperature Class: T4
Ambient Temperature: 40 to 60°C
Ambient Humidity: 0 to 100%R.H. (No condensa-
tion) Enclosure: NEMA Typed4X
* Electrical Parameters:

Vmax = 32 Vdc
Ci=1.76 nF
Li=0pH

¢ Caution for FM Nonincendive type. (Following
contents refer to “DOC. No. NFM010-A12 p.1 and

p-2")

B NFMO11-A12
Installation Diagram:

1

1
1]
1 Terminator )
1
' ]

St YPK
loL Pneumatic converter

f Hazardous Area

‘ Safe Area

PT8TET
: Nonincendive ,
, Power Supply !
]

________ 1

FO102.EPS

Note:

I: Dust-tight conduit seal must be used when installed
in Class II and Class III environments.

2: Installation should be in accordance with National
Electrical Code (ANSI/NFPA 70) Sections 504, 505
and Local Electrical Code.

3: The configuration of Associated Apparatus must be
Factory Mutual Research Approved.

4: Associated Apparatus manufacturer's installation
drawing must be followed when installing this
equipment.

5: No revision to drawing without prior Factory Mutual
Research Approval.

6: Terminator and supply unit must be FM approved.

7: Installation requirements;

Vmax = Voc or Vt
Ca = Ci + Ccable
La = Li + Lcable

1M 21B04D01-01E
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3. INSTALLATION

3. INSTALLATION

3.1 Overview

When installing the YPK110 fieldbus-to-newmatic
converter, see section 1.4 “Choosing the Installation
Location.” For the ambient environmental conditions of
an installation place, see Chapter 7 “Standard Specifi-
cations.”

3.2 Installation

YPK110 can be installed on a pipe using a mounting
bracket provided or directly installed on the wall.
Select either method, taking into account the installa-
tion space and service method.

3.2.1 Pipe Mounting

When this instrument is mounted on a pipe, use the
mounting bracket and U-bolt provided. The pipe dia.
available is S0mm (2-INCH) and the instrument can be
installed on either a horizontal or vertical pipe.

YPK110

Mounting bracket

FO301.EPS

Figure 3.1 Pipe Mounting

3.2.2 Wall Mounting

When the instrument is installed on the wall, use the
two M8 screws provided.

YPK110

FO302.EPS

Figure 3.2 Wall Mounting

1M 21B04D01-01E
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Note that a YPK110 has two air supply ports (SUP):
one at the rear and the other on the side. When
delivered, the rear SUP port is capped with a blind
plug. Thus, to use the rear SUP port, remove the blind
plug and cap the side SUP port with it. At this time,
be very careful that no foreign matter or dust caught in
the sealing tape is allowed to enter inside the pipe.

Figure 4.2 shows the pneumatic piping ports. The port
specification can be chosen when ordering the
YPK110.

[ Output pressure port (OUT1)I

FO402 EPS

LAir supply port (SUP) ]

Figure 4.2 Pneumatic Piping Ports

A CAUTION

+ To obtain the maximum air processing flow
rate of the YPK110, the inner diameter of the
piping tube needs to be at least 6 mm. When
the YPK110 is combined with a high-capacity
actuator and a minimum response speed is
required, use a tube whose inner diameter is
6 mm or larger.

* Do not use an unnecessarily long tube or
piping as it will decrease the air flow rate, thus
leading to a decrease in response speed.

+ Perform sufficient flushing of the piping tubes
and fittings before use to ensure that no
foreign matter such as metal refuse may enter
the piping.

* When performing the piping connection, be
sufficiently careful that a piece of sealing tape
or other solid or fluid sealing material does not
enter the piping.

4. WIRING AND PIPING

4.3 A/M Switching

To perform manual operation of the valve using the A/
M (automatic/manual) mode switching mechanism of
the YPK110, there needs to be a pressure regulator for
the air supply. To perform manual operation, follow
the procedure below.

(1) Tumn the A/M selector switch clockwise to change
the switch position to M until it stops.

(2) In manual mode, you can vary the pneumatic
pressure output by changing the regulator output
pressure regardless of the input signal of the
YPK110. For a YPK110 equipped with pressure
gauges, you can read the output pressure.

(3) After you have finished manual operation, turn the
A/M selector switch counterclockwise until the
stopper pin touches the side of the YPK110’s
casing in order to ensure the switch position
changes to A.

A WARNING

» Changing the A/M selector switch position to
M (manual) causes air at the pressure setting
of the pressure regulator for air supply to be
output regardless of the input signal. There-
fore, prior to switching to manual mode, make
sure that doing so will neither cause an injury
nor affect the process.

» If the pressure larger than the allowable range
of pressure gauge is applied, the pressure
gauge may possibly be damaged.

Supply pressure gauge
(optional)

Output pressure gauge
(optional)

A/M selector switch
FO403 EPS

Figure 4.3 A/M Selector Switch

IM 21804D01-01E
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(2) Flameproof Type
Wire cables through a flameproof packing adapter, or
using a flameproof metal conduit.

B Wiring cable through flameproof packing adapter
(see Figure 4.6).
» Apply a nonhardening sealant to the terminal box
connection port and to the threads on the flame-
proof packing adapter for waterproofing.

Flameproof packing
adapter

Flexible metal conduit

Wiring metal Apply a non-hardening
conduit sealant to the threads for
waterproofing.
Tee
Drain plug

FO406 EPS

Figure 4.6 Typical Cable Wiring Using Flameproof Packing
Adapter

B Flameproof metal conduit wiring
* A seal fitting must be installed near the terminal
box connection port for a sealed construction.
» Apply a non-hardening sealant to the threads of the
terminal box connection port, flexible metal
conduit and seal fitting for waterproofing.

Gas sealing device
Non-hazardous area

Flameproof flexible
metal conduit

Hazardous area

Apply a non-hardening
sealant to the threads of
these fittings for

Flameproof
heavy-gauge
steel conduit

waterproofing

(After wiring, impregnate the fitting
with a compound to seal tubing.

FO407 EPS

Figure 4.7 Typical Wiring Using Flameproof Metal Conduit

4-4

4. WIRING AND PIPING

4.5 Grounding

Grounding is always required for the proper operation
of transmitters. Follow the domestic electrical require-
ments as regulated in each country.

Ground terminals are located on the inside and outside
of the terminal box. Either of these terminals may be
used. See Figure 4.4.

A WARNING

For flameproof type and Nonincendive type,
grounding should be required.

IM 21B04DO1-01E
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A IMPORTANT

For the transducer block, the 0% output always
means complete low pressure. Nonetheless, the
0-100% of the transducer block's output can be
logically reversed by setting IO_OPTS in the AO
block to “Increase to close.”

Independently of the above setting, YPK110
always acts identical upon power off and cut-off
of the air supply.

When a power failure or serious hardware
damage is detected, the YPK110 cuts the
current signal being fed to the I/P module to
zero, changing the output pressure to min. side.
The action of the YPK110 upon occurrence of a
communication error can be predefined by AO
block’s parameters; see Section 13.3.1, “Fault
State.”

5.3 Operation Check

After setting the output range, rewrite
FINAL_VALUE.value to check step responses. Also
check that the converter outputs correct pressure across
the 0-100% range.

Note that the converter enables the user to precisely
adjust the 0%, 50% and 100% point output pneumatic
pressure values using the user calibration function.
This function is not needed during normal operation
but can be executed using a high-precision pressure-
measuring instrument. See Section 12.4 “User Calibra-
tion”, for more information.

& CAUTION

Only when the target mode’s in MODE_BLK
parameters in both the AO and transducer
blocks are O/S, can FINAL_VALUE.value be
written.

5.4 Setting Parameters of Trans-
ducer Block

Set the following parameters as necessary. For the
settings made as default when shipped, see the param-
eter lists in Appendix 1.

5. SETUP

(1) Low-cutoff and High-cutoff Function
The Low-cutoff function is an action to decrease
the output pressure to a level much lower than the
0% pressure level when FINAL_VALUE.value is
less than FINAL_VALUE_CUTOFF_LO. Con-
versely, the High-cutoff function is an action to
increase the output pressure to a level much higher
than the 100% pressure level when
FINAL_VALUE.value is larger than
FINAL_VALUE_CUTOFF_HI.

A hysteresis of 1% is applied to the thresholds,
FINAL_VALUE_CUTOFF_LO and
FINAL_VALUE_CUTOFF_HI.

Final-value Limits

Eu_100 and Eu_0 in the parameter
FINAL_VALUE_RANGE define the upper and
lower limits of FINAL_VALUE.value of the
transducer block.

A CAUTION

Even if the range of FINAL_VALUE.value is
limited by FINAL_VALUE_RANGE, output
pressure is set to outside the
FINAL_VALUE_RANGE setting when the Low-
cutoff and High-cutoff action described adove is
activated.

)

(3) Output pressure Characteristic Type
The parameter OUTPUT_CHAR_TYPE defines
the characteristics between output of AO block and
output pressure and is set to linear by default.
Write the appropriate value:

1 = linear

2 = equal percent (50:1)

3 = equal percent (30:1)

4 = quick open (reversal of equal % - 50:1)
255 = user-defined

Writing the value 255 allows you to define the
desired characteristics by 10 line segments for
evenly divided input levels. The coordinates (0,0)
and (100,100) are fixed; set the values correspond-
ing to OUT(Output of AO block) = 10%, 20%,
30%..., 80%, 90%. Note that a set value must be
greater than the preceding set value; the output
must increase as the input increases.
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(1) Fixing the Control Parameters

Write a number into SERVO_GAIN_SELECTION
according to the option numbers listed below. The
rule-of-thumb capacity values including 3 m or
shorter pipe lengths are 100 to 500 cc for “Small
capacity”, 500 to 1000 cc for “Middle capacity”,
and 1000 to 3000 cc for “Large capacity”.

Automatic = 1

(automatic parameter set selection [default])
Small capacity = 2

(parameter set for small-capacity valves)
Middle capacity = 3

(parameter set for medium-capacity valves)
Large capacity = 4

(parameter set for large-capacity valves)
Pneumatic positioner = 5

(parameter set for pneumatic positioners)

Sorting the magnitudes of control gain by the
option number results in “4 >3 >2 > 5. For
longer pipe lengths (3 m or greater, as a rule),
decrease the gain of the parameter set one or two
steps further. This strategy will provide better
controllability.

After selecting SERVO_GAIN_SELECTION,
determine the following control parameter set. See
Section 5.3 “Operation Check” to verify step
responses, stability, etc.

SERVO_ADV_GAIN (proportional gain)
SERVO_ADV_RESET (integral time)
SERVO_ADV_RATE (derivative time)
SERVO_ADV_GAMI

(reciprocal of derivative gain)
SERVO_ADV_TD2

(derivative time of phase compensator)
SERVO_ADV_GAM2

(reciprocal of derivative gain of phase

compensator)

(2) Tuning the Control Parameters

Should adequate controllability or response
characteristics fail to be obtained even if the
control parameters have been configured as
instructed in the previous step, increase or decrease
the value of SERVO_ADV_GAIN. If the con-
verter reacts with oscillatory responses, decrease
the value in units of 20 to 30% as a rule. If the
converter is too slow in response, increase the
value in units of 20 to 30%. If the overshoot is
intolerably large on the air intake side in particular,
increase the value of SERVO_ADV_RATE in
increments of approximately 0.1 (to a maximum of
0.6). This strategy may sometimes improve the
response characteristics.

5-4

5. SETUP

If the overshoot is intolerably large when a
medium-capacity valve is used, increase the value
of SERVO_ADV_TD?2 in increments of approxi-
mately 0.05 (to a maximum of 0.3). This strategy
sometimes improves the response characteristics.
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6.3.2 Replacing the Screen Filters

When the screen filters installed deep in the air supply
port and output pneumatic signal port become clogged,
replace them with new filters using a tool with pointed
tips such as a set of tweezers.

After attaching check that pressure output correctly
according to chapter 5.3 “Operation Check”.

If the air supply port
at the back side is
used, change the
filter in that port.

Filter

F0602.EPS

Figure 6.3 Replacing the Screen Filters

6. MAINTENANCE

6.3.3 Replacing the Internal Air Filter

An air filter is provided at the opening to the internal
pneumatic circuits. Follow the procedure below to
replace it.

(1) Decrease the air supply pressure to zero.

(2) Remove the relay assembly (in reference with
Section 6.3.1).

(3) Remove the pneumatic circuit holding plate and
gasket.

(4) Remove the air filter and O-ring.
(5) Set the new filter in place.

(6) Perform steps (3), then (2) to restore the YPK110
to its original state.

After attaching check that pressure output correctly
according to chapter 5.3 “Operation Check”.

FO604 EPS

Figure 6.4 Replacing the Internal Air Filter
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B PERFORMANCE SPECIFICATIONS
Linearity:
+0.2% of Span
Hysteresis:
0.2% of Span
Repeatability:
0.1% of Span

7-2

7. STANDARD SPECIFICATIONS

B PHYSICAL SPECIFICATIONS

Housing and Cover Material:
Cast aluminum alloy, finished with polyurethane
paint.
Deep-sea moss-green (Munsell 0.6GY3.1/2.0)
Pressure Gauge Case: (Optional)
Stainless steel JIS SUS 304
Supply Air, Output Signal, Output Gauge
Connections:
1/4 NPT female or Rc 1/4

Electrical Connection:

172 NPT female or G1/2, M20
Mounting:

Surface or 2-inch pipe.
Weight:

2.4 kg (5.3 Ib) without gauge

2.5 kg (5.5 Ib) with gauge

1M 21B04D01-01E
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H DIMENSIONS

7. STANDARD SPECIFICATIONS

Unit: mm (approx. inch)

59(2.3) 80(3.1) 117(4.6) 60(2.4) 76(3.0) 63(2.5)
1% Pressure Gauge Etectrical Connection*!
(0.6) (Optional) / (with blind plug)
o — | - —
T : BiR
3
(== Nl 0 S A
— = N at~.1.—-
B > - N S — - B )
’) \ PR A 3 & = i
. T hA |
Air Supply ] 1 3 ® .
Connection Outl - i
&5 Connection /‘?U/:N Z @\ |—.—. - f - .
i {J /1Y
. 5 7o) 7
44 e 7 . 101{4.0)
17 2-inch pi P ) of ;
1.7 -inch pipe A/ S U R _/ Mounting Bracket _—
(O.D. 60.5 mm) f] i
. T T . " T .
H Electrical Connecti 187(7.4
Ground Terminal 15(0.6) i \ Electri onnection (7.4) | i
t l ! !
*1: For Connection code 1 and 6. k: .\_) k__ 4 _.)
M8x1.25, 20(0.8)-deep
for Mounting*2 / \
<
ePma_ikE
—_— o -
g2 <\El/ 12
@ o) 1oP;
o=
N
Air Supply Connection

*2: Attached with 2 mounting bolts (M8, 25 mm) and spring washers (applicable 3 to 6 mm thick brackets).

@ Terminal Configuration

(with blind piug)

F0701.€PS

® Terminal Wiring

+

Power supply and signal terminal

=+

Ground terminal

Power supply and signal terminal

Ground terminal

7-4
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Power supply:

Fieldbus requires a dedicated power supply. It is
recommended that current capacity be well over the
total value of the maximum current consumed by all
devices (including the host). Conventional DC
current cannot be used as is.

* Terminator:
Fieldbus requires two terminators. Refer to the
supplier for details of terminators that are attached
to the host.

* Field devices:
Connect the field devices necessary for instrumenta-
tion. YPK110 has passed the interoperability test
conducted by The Fieldbus Foundation. In order to
properly start Fieldbus, it is recommended that the
devices used satisfy the requirements of the above
test.

¢ Host:
Used for accessing field devices. A dedicated host
(such as DCS) is used for an instrumentation line
while dedicated communication tools are used for
experimental purposes.

s Cable:
Used for connecting devices. Refer to “Fieldbus
Technical Information” (TI 38K3A01-01E) for
details of instrumentation cabling. Provide a cable
sufficiently long to connect all devices. For field
branch cabling, use terminal boards or a connection
box as required. If the total length of the cable is in
a range of 2 to 3 meters for laboratory or other
experimental use, the following simplified cable (a
twisted pair wire with a cross section of 0.9 mm? or
more (AWG #18) and cycle period of within 5 cm
(2 inches) may be used. Termination processing
depends on the type of device being deployed. For
YPK110, use an M4 screw terminal claw. Some
hosts require a connector.

Refer to Yokogawa when making arrangements to

purchase the recommended equipment.

8.4.1 Connection of Devices

The number of devices that can be connected to a
single bus and the cable length vary depending on
system design. When constructing systems, both the
basic and overall design must be carefully considered
to allow device performance to be fully exhibited.

Connect the devices as shown in Figure 9.1. Connect
the terminators at both ends of the trunk, with a
minimum length of the spur laid for connection.

The polarity of signal and power must be maintained.

8. ABOUT FIELDBUS

Fieldbus power
supply

l Terminator |

[ yexito | [ HosT

FOB02 EPS
Figure 8.2 Cabling
Before using a Fieldbus configuration tool other than
the existing host, confirm it does not affect the loop
functionality in which all devices are already installed
in operation. Disconnect the relevant control loop from
the bus if necessary.

8.5 Integration of DD

If the host supports DD (Device Description), the DD
of the YPK110 needs to be installed. Check if host has
the following directory under its default DD directory.

594543/000A
(594543 is the manufacturer number of Yokogawa
Electric Corporation, and 000A is the YPK110
device number, respectively.)
If this directory is not found, DD of YPK110 has not
been included. Create the above directory and copy the
DD file (0mOn.ffo,0mOn.sym) (m, n is a numeral) into
the directory.

Once the DD is installed in the directory, the name and
attribute of all parameters of the YPK110 are dis-
played.

Off-line configuration is allowed by using the capabil-
ity file (CFF). If you do not have the DD or capability
file for the YPK110, you can download it from
following address.

www.yokogawa.con/fi/fieldbus/download.htm

A IMPORTANT

For offline configuration, use the CFF which
matches the specification of the instrument to be
configured. For YPK110, there are two types of
CFF file; one for standard type instruments and
the other for the instruments with /LC1 option in
which PID function block is available. Using
unmatched CFF will cause an error upon down-
loads, etc.

1M 21804D01-01E
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Table 9.1 Parameters for Setting Address Range

Symbol Parameters Description

V (FUN}| First-Unpolled-Node

Indicates the address next
to the address range used
for the host or other LM

device.
V (NUN)[ Number-of- Unused address range
consecutive-
Unpolled-Node

TOS01.EPS

The devices within the address range written as
“Unused” in Figure 9.1 cannot be used on a Fieldbus.
For other address ranges, the range is periodically
checked to identify when a new device is mounted.
Care must be taken not to allow the address range to
become wider, which can lead to exhaustive consump-
tion of Fieldbus communication performance.

0x00
Not used
0OxOF
0x10 Bridoe devi
i
oxi3 ge device
0x14
LM device
V(FUN) ———»
Unused V(NUN)
V(FUN)1V(NUN) ————> .
BASIC device
OxF7
OxF8
Default address
OxFB
OxFC
Portable device address
OxFF

FO901.EPS

Figure 9.1 Available Range of Node Addresses

To ensure stable operation of Fieldbus, determine the
operation parameters and set them to the LM devices.
While the parameters in Table 9.2 are to be set, the
worst-case value of all the devices to be connected to
the same Fieldbus must be used. Refer to the specifica-
tion of each device for details. Table 9.2 lists YPK110
specification values.

9. CONFIGURATION

Table 9.2 Operation Parameter Values of the YPK110 to
be Set to LM Devices

Symbol Parameters Description and Settings

V (ST) |Slot-Time

Indicates the time
necessary for immediate
reply of thje device. Unit of
time is in octets (256 us).
Set maximum specification
for all devices. For YPK,
set a value of 4 or greater.

V (MID) | Minimum-Inter-PDU- | Minimum value of

Delay communication data
intervals. Unit of time is in
octets (256 ps). Set the
maximum specification for
all devices. For YPK, set a
value of 4 or greater.

V (MRD)| Maximum-Reply-Delay| The worst case time
elapsed until a reply is
recorded. The unit is Slot-
time; set the value so that
V (MRD) 3V (ST) is the
maximum value of the
specification for all
devices. For YPK, the
setting must be a value of
12 or greater.

T0902.EPS

9.3 Definition of Combining
Function Blocks

The input/output parameters for function blocks are
combined. Practically, setting is written to the YPK110
link object with reference to “Block setting” in Section
9.6 for details.

For the YPK110, in order to minimize the delay in data
transfer between Transducer block and AO function
block, transducer block are designed to be executed in
conjunction with the execution of AO function block.
Therefore, in order to activate Transducer block, it is
necessary that AO function block is always defined in
the schedule.

The combined blocks need to be executed synchro-
nously with other blocks on the communications
schedule. In this case, change the YPK110 schedule
according to the following table. Enclosed values in the
table are factory-settings. YPK110 schedule is set as
shown in the following. Change it as necessary.

9-2 IM 21B04D01-01E
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same time, it is necessary to specify the device ID in
order to correctly specify the device. The device ID of
the YPK110 is 594543000Axxxxxxxx. (The xxxxxxxx
at the end of the above device ID is a total of 8
alphanumeric characters.)

9.5 Communication Setting

To set the communication function, it is necessary to
change the database residing in SM-VFD.

9.5.1 VCR Setting

Set VCR (Virtual Communication Relationship), which
specifies the called party for communication and
resources. YPK110 has 29 VCRs whose application
can be changed, except for the first VCR, which is
used for management.

YPK110 has VCRs of four types:

Server(QUB) VCR
A Server responds to requests from a host. This
communication needs data exchange. This type of
communication is called QUB (Queued User-
triggered Bidirectional) VCR.

Source (QUU) VCR
A Source multicasts alarms or trends to other
devices. This type of communication is called QUU
(Queued User-triggered Unidirectional) VCR.

Publisher (BNU) VCR
A Publisher multicasts Al block output to another
function block(s). This type of communication is
called BNU (Buffered Network-triggered Unidirec-
tional) VCR.

Subscriber (BNU) VCR
A Subscriber receives the data from another function
block(s). This type of communication is called
BNU (Buffered Network-triggered Unidirectional)
VCR.

A Server VCR is capable to respond to requests from a
Client (QUB) VCR after the Client initiates connection
to the Server successfully. A Source VCR transmits
data without established connection. A Sink (QUU)
VCR on another device can receive it if the Sink is
configured so. A Publisher VCR transmits data when
LAS requests so. An explicit connection is established
from Subscriber (BNU) VCR(s) so that a Subscriber
knows the format of published data.

Parameters must be changed together for each VCR
because modification for each parameter may cause
inconsistent operation.

9. CONFIGURATION

9.5.2 Function Block Execution Control

According to the instructions given in Section 9.3, set
the execution cycle of the function blocks and schedule
of execution.

9.6 Block Setting

Set the parameter for function block VFD.

9.6.1 Link Object

Link object combines the data voluntarily sent by the
function block with VCR. YPK110 has 25 link objects.
A single link object specifies one combination. Each
link object has the parameters listed in Table 9.4.
Parameters must be changed together for each VCR
because the modifications made to each parameter may
cause inconsistent operation.

Table 9.4 Link Object Parameters

Sub-
index

1 Localindex

Parameters Description

Sets the index of function
block parameters to be
combined; set “0” for Trend
and Alert.

Sets the index of VCR to
be combined. if set to “0”,
this link object is not used.

2 VerNumber

Sets the index of remote
object associated with this
link object.

3 Remotelndex

4 ServiceOperation Set one of the following.
Set only one each for link
object for Alert or Trend.
0: Undefined

1: Local

2: Publisher

6: Alert

7: Trend

Set the maximum number
of consecutive stale input
values which may be
received before the input
status is set to BAD.
Setting of "2" or larger
value is recommended to
avoid unnecessary mode
transfer which is caused
when subscriber failed to
receive data correctly.

TOS04.EPS

5 StaleCountLimit

25 link objects are not factory-set.

9-4 iM 21B04DO1-01E



310-10a¥0812 Wi G-6

$d3'950601

‘8ouRUDIUIRW
Jo uoleanbyuos o) sivjewesed OHBIS JO19S | ¥ MIIA

‘sioeweled olweuAp syl 2 J019S | £ MIIA

(018 ebuey) "eouo je Jojesado jueld o] umoys
aq 0} peau yolym sisjowesed onels J0 198 | 2 MIIA

(-010 8POW ‘1NO ‘AS ‘Ad) ‘uonesedo jued Jo)
Jojesado Aq pannba. siejowesed olureuAp J019S | |1 TMIIA

uonduosaq

100[g0 MoIA yoe3 Jo asoding 976 djqelL

“T1°6 01 L°6 3IqeL Ul pasy s1ojaurered oy sey

190[q0 MIIA Yoea pue yd0]q uonduny ZIg pue [IJ pue
J20[q OV “JI0]q 92IN0SAY Yoea 10] $199[q0 MIIA Inoj
Pue }00[q 19onpsuel], 10j §193fqo maIA 01 Sey O11MdA
"uonoBSURI} BIEP 10] PEO] JO UOTONPaI 2y) ST s1ajourered
Jo sdnoi3 3urunio} Aq 1y3no1q agejueApe JO 2UQ "Y0Iq
e ur s1o1ouresed Jo sdnoiS wiioj 03 109fqo oy ST SIY L,

199[q0 M3IA €96

NOILVHNOIINOD 6

"195-AJ030B] JOU 2IE $309[Q0 U9AQS

Sd3'50601
“Jgjowered

pajdwes e jo ped eegqg sojdweg joisrj [zg 01 12
“Jgjoweled

pojdwes ® Jo wed sneig smels joisn | 1201 9

-aw} Bundwes Jsej ey ) ajepdn ise] [

"910AD UOKNIBX3 ooIq
uoyiouny sy} jo adninw
Jabaul oyl j1og "sw
ZE/L JO SHUN uj Ssfeassjul

buydwes saijosdg fensdyy aidwes 14

‘pejdwes
s| enjea obeiaae ay) 2
01q
uolauNj B §O UOHNIIXS
uodn pajdwes :|
:sadA} g Buimojio)
a1} JO BUO BSO0YY) "UBNE)

aie spual) Moy selioedsg adA} aldweg €

400|q

uolpuny ays jo Buiuibeq
8Y) 0} oAje|as enjeA B Aq
pues e Bupje} sisjewered xapu|
joxspuiayl sieg | onnejoy Jajeuiered 4

‘pusd} e soxe}
Tey) 5j00]q uolouny ay)

jo xepul Buipes| sy} s1eg X8puf o0Ig s
uvonduosag Siolpweled xapul
-ang

s100lqO puaiy 10} sioPWerRd  §6 dqeL

195 9q 0} SWAN 2y} are s1oowrered moj Is11) YL, S'6
9lqe ], ut palsi] sxejowrered ay) sey 109[qo pualy, yoey

“Jojaurered suo Jo puan ay} sarjoads 309fqo

PURL], 3[3UIS Y "BIEp 9J2I0SIP 10] aIv WaY) JO Om) pue
‘ejep 3ofeue J0J a1e WY} JO 9AT) ‘S109[QO pUAlL], USAIS
seq OTIMdA "PUdL], Siwsues A[[eonewoimne jo0[q
uonouny 9y} Jey} os 1sjeurered oy Jes 03 ajqissod s1 It

109[qQ puail 2'9°6



9. CONFIGURATION

Table 9.7 View Object for Transducer Biock

o | wnmrmoumons |V VW] vEw i view i v wen view] vew
1 ST_REV 2 2 2 2 2 2 2 2 2 2
2 TAG_DESC
3 STRATEGY 2
4 ALERT_KEY 1
5 MODE_BLK
6 BLOCK_ERR 2
7 UPDATE_EVT
8 BLOCK_ALM
9 TRANSDUCER_DIRECTORY

10 TRANSDUCER_TYPE 2 2 2 2

1 XD_ERROR 1 1

12 CORRECTION_DIRCTORY

13 FINAL_VALUE 5 5

14 FINAL_VALUE_RANGE 11

15 FINAL_VAILUE_CUTOFF_HI

16 FINAL_VALUE_CUTOFF_LO

17 FINAL_PRESSURE_VALUE 5 5

18 ACT_FAIL_ACTION 1

19 ACT_MAN_ID 4

20 ACT_MODEL_NUM 32

21 ACT_SN 32

22 VALVE_MAN_ID 4
23 VALVE_MODEL_NUM 32
24 VALVE_SN 32
25 VALVE_TYPE 1
26 XD_CAL_LOC 32
27 XD_CAL_DATE 7
28 XD_CAL_WHO 32
29 ALARM_SUM 8 8

30 FINAL_PRESS_HI 4

31 FINAL_PRESS_LO 4

32 SUPPLY_PRESSURE 4

33 PRESSURE_UNIT 2

34 OUT_PRESSURE 4 4

35 PRESSURE_HI 4

36 PRESSURE_LO 4

37 CAL_PRESS_HI 4

38 CAL_PRESS _LO 4

39 CAL_PRESS_P 4

40 OUTPUT_CHAR_TYPE 1

41 QUTPUT_CHAR

42 LIMSW_HI_LIM

43 UMSW_LO_LIM

44 TEMPERATURE_UNIT

45 ELECT_TEMP 4 4

46 USER_CAL_EXEC 1

47 USER_CAL_RESET 1

48 USER_CAL_RESULT 1

T0907-1.EPS
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Table 9.8 View Object for AO Function Block

9.

CONFIGURATION

Table 9.9 View Object for DI1, Di2 Function Block

9-8

H;I;tei:e Parameters VH1EW Vll25W v:gw VIEW Riilaeafi)\(le Parameters VII1EW VIEW VlgW VIEW
1 |ST_REV 2 2 2 2 1 |ST_REV 2 2 2 2
2 |TAG_DESC 2 |TAG_DESC
3 |STRATEGY 2 3 |STRATEGY 2
4 [ALERT_KEY 1 4 |ALERT_KEY 1
5 |MODE_BLK 4 4 5 {MODE_BILK 4 4
6 |[BLOCK_ERR 2 2 6 |BLOCK_ERR 2 2
7 |pVv 5 5 7 |PVv.D 2 2
8 |[sP 5 5 8 {OUT D 2 2
9 |OUT 5 5 9 |SIMULATE_D
10 |[SIMULATE 10 [XD_STATE
11 |PV_SCALE 11 11 |OUT_STATE
12 |XD_SCALE 11 12 |GRANT_DENY
13 |GRANT_DENY 2 13 |IO_OPTS 2
14 [IO_OPTS 14 |STATUS_OPTS 2
15 |STATUS_OPTS 15 |CHANNEL 2
16 JREADBACK 5 16 |PV_FTIME 4
17 |CAS_IN 5 17 {FIELD_VAL D 2 2
18 |SP_RATE_DN 18 |UPDATE_EVT
19 |SP_RATE_UP 4 19 |BLOCK_ALM
20 |SP_HI_LIM 4 20 JALARM_SUM 8 8
21 |SP_LO_LIM 21 |ACK_OPTION 2
22 |CHANNEL 22 |DISC_PRI
23 |FSAFE_TIME 23 |DISC_LM 1
24 |FSAFE_VAL 24 |DISC_ALM
25 |BKCAL_OUT 5
26 [RCAS_IN Total (in bytes) 22 8 22 | 19
27 {SHED_OPT 1 T0909.EPS
28 |RCAS_OUT 5
29 |(UPDATE_EVT
30 |BLOCK_ALM

Total (in bytes) 33 | 34 | 48 28
T0908.EPS
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Table 9.11 View Object for PID Function Block

9. CONFIGURATION

9-10

Hieanl:;i:e Parameters VII1EW VI!25W vu;w VIEW Rs:eﬁ:e Parameters VI[1EW VlleW VlgW VIEW
1 |[ST_REV 2 2 2 2 45 |ALARM_SUM 8 8
2 |TAG_DESC 46 |ACK_OPTION 2
3 |STRATEGY 2 47 |ALARM_HYS 4
4 |ALERT_KEY 1 48 |HI_H!_PRI 1
5 |MODE_BLK 4 4 49 JHI_HI_LIM 4
6 |BLOCK_ERR 2 2 50 |HI_PRI 1
7 |PV 5 5 51 [HI_LIM 4
8 |[sP 5 5 52 |LO_PRI 1
9 |OouT 5 5 53 |LO_LM 4
10 |PV_SCALE 1 54 [LO_LO_PRI 1
11 JOUT_SCALE 11 55 |LO_LO_tiM 4
12 |GRANT_DENY 2 56 |DV_HI_PRI 1
13 [CONTROL_OPTS 57 |DV_HI_LIM 4
14 |STATUS_OPTS 58 |DV_LO_PRI 1
15 |IN 5 59 {DV_LO_LiM 4
16 [PV_FTIME 4 60 [HI_HI_ALM
17 |BYPASS 1 61 |HI_ALM
18 |CAS_IN 5 5 62 |LO_ALM
19 |SP_RATE_DN 63 |LO_LO_ALM
20 |SP_RATE_UP 64 |DV_Hi_ALM
21 |SP_Hi_LiM 65 |DV_LO_ALM
22 |SP_LO_LIM
23 [GAIN 4 Total (in bytes) 43 | 43 | 83 | 104
24 |RESET 4 TO910.EPS
25 [BAL_TIME 4
26 |RATE 4
27 |BKCAL_IN 5
28 |OUT_HI_LIM
29 |OUT_LO_LUIM
30 |BKCAL_HYS 4
31 |[BKCAL OUT
32 [RCAS_IN
33 [ROUT_IN
34 |[SHED_OPT 1
35 |RCAS_OUT 5
36 |ROUT_OUT
37 {TRK_SCALE i
38 |TRK_IN_D
39 |TRK_VAL
40 JFF_VAL
41 |FF_SCALE 11
42 [FF_GAIN 4
43 |UPDATE_EVT
44 [BLOCK_ALM
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