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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.
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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

IM 21B04D01-01E
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10. ACTIONS OF YPK110 DURING OPERATION

10. ACTIONS OF YPK110 DURING

OPERATION

10.1 Block Modes

All function blocks have modes. All blocks have their
mode, expressed by MODE_BLK parameter. It is a
structure of four components; Target, Actual, Permitted
and Normal. Target is the mode into which an operator
wants to bring this block. This component is writable.
Actual shows the actual mode of the block and is read-
only. When necessary condition is satisfied, actual
mode becomes same to target. There is a chance that
actual mode says different from target by some reason.
Permitted mode shows which mode is allowed in this
Function Block. Normal mode is a memo for operator
to record mode that an operator expects in normal
conditions.

The table below shows the modes supported by each
function block contained in a YPK110.

Table 10.1 Block Modes

LO mode

Means Local Override mode. If the PID block enters
LO mode, the block output follows the tracking value
(TRK_VAL). In AO block, the block enters LO mode
when the block detects the fault status. In this case, the
block holds the output or outputs the pre-configured
value (FSTATE_VALUE) according to the setting of
options.

Man mode

Means Manual mode. If the data status of a function
block’s input is bad or its target mode is Man, the
block enters Man mode. In Man mode, the function
block does not update its OUT value. If the target is
also Man, it allows the user to write a desired value to
it.

Auto mode

In Auto mode, the function block performs the speci-
fied calculations based on the setpoint and outputs the
result, independently without interlocking with another
function block. The user can write the setpoint of a
function block in this mode if the target is Auto. If the
target mode of a function block is Auto, or if both of

Function Block | Modes

Resource Auto, O/S

Transducer Auto, O/S

AO RCas, Cas, Auto, Man, (LO), (IMan), O/S

Di Auto, Man, O/S )
oS Auto, Cas, (IMan), O/S

PID ROut, RCas, Cas, Auto, Man, (LO), (IMan), O/S

T1001 EPS

Modes marked with () in the above table cannot be
specified as “target”.

The following are outlines of each mode.

0/S mode

Means Out of Service mode, in which the block does
not run, and its output and setpoint maintain their
previous values.

IMan mode

Means Initialization Manual mode. Only the AO and
PID blocks in the YPK110 support this mode. When
one of these blocks detects a loss of a correct path to
the downstream block (such as when the downstream
block is in the O/S, Man, Auto or LO mode), it enters
IMan mode. For example, when the data status of
BKCAL_IN in a PID block is “bad” or “good: not
invited”, the PID block enters IMan mode.

the following conditions are met for a function bock,
the block enters Auto mode:

» The target mode is Cas or RCas.
* There is an error in communication with the
upstream function block.

Cas mode

Means Cascade mode. In Cas mode, the function
block performs the specified calculations based on the
setpoint that is input from a different function block
via the cascade input parameter and outputs the result.

ROut mode

Means Remote Output mode. In ROut mode, the
output of the function block is set to the value of the
remote output parameter that is written by a host
computer or others. To prevent a sudden change in
output, the block’s calculations are initialized when a
change in mode occurs.

IM 21804D01-01E
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lost when the power to the YPK110 is turned off. In
short, simulation can be carried out if the hardware
SIM.ENABLE switch is ON or if the value of
SIM_ENABLE MSG is “REMOTE LOOP TEST
SWITCH”.

When the simulation can be carried out, alarms
generated from the resource blocks mask the other
device alarms. Hence, simulation must be disabled
immediately after it has finished.

SIM.ENABLE switch

Normally OFF —— |1 E]ﬁ
Unused ————— QE

Figure 10.1 SIM.ENABLE Switch

F1001.EPS
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Table 11.3 DEVICE_STATUS_2

11. RESOURCE BLOCK

Table 11.4 DEVICE_STATUS_3

Indication when Hexad | |ndic§tion when
Hex imal ( . exadecima evice .
ndication” Des?:rei‘;l;tti)gn is Meaning Indication | Description is Meaning
installed. installed.
0x80000000 0x80000000
0x40000000 0x40000000
0x20000000 0x20000000
0x10000000 0x10000000
0x08000000 0x08000000
0x04000000 0x04000000
0x02000000 0x02000000
0x01000000 | TB USER_CAL |User Calibration has not been 0x01000000
_RESULT not succeeded. 0x00800000
Succeeded 0x00400000
0x00800000 0x00200000
0x00400000 0x00100000
0x00200000 |OS BLOCK_ERR |Block Error has occurred in the OS 0x00080000
not Zero block. 0x00040000
0x00100000 | PID BLOCK_ERR|Block Error has occurred in the PID 0x00020000
not Zero block. 0x00010000
0x00080000 | DI2 BLOCK_ERR|Block Error has occurred in the DI2 0x00008000
not Zero block. 0x00004000
0x00040000 | D11 BLOCK_ERR|Block Error has occurred in the DIt 0x00002000 | A/D Converter
not Zero block. failure
0x00020000 { AO BLOCK_ERR |Block Error has occurred in the AO 0x00001000 | Deviation error
not Zero biock. 0x00000800 | Operation point
0x00010000 | TB XD_ERROR }XD Emor has occurred in the drift waming
not Zero Transducer block. 0x00000400 | Pressure sensor
0x00008000 failure
0x00004000 0x00000200 | Temperature
0x00002000 sensor failure
0x00001000 | PID in Bypass Bypass is activated in PID block. 0x00000100 | Deviation waming
active 0x00000080 | Pressure sensor
0x00000800 |DI2 in Simulate JSIMULATE is activated in DI2 biock. out of range
active 0x00000040 | Temperature Shows the contents of the
0x00000400 |DI1 in Simulate  |SIMULATE is activated in DI block. sensoroutot | XO-ERROR in the transducer
active range block.
0x00000200 |AO in Simulate  |SIMULATE is activated in AO block. 0x00000020 | Span value out of | Fefer to 12.5.1 XD_ERROR for
active range details.
0x00000100 0x00000010 | Zero value out of
0x00000080 range
0x00000040 0x00000008 | Totat cutoff lower
0x00000020 | OS in O/S mode |OS block is in O/S mode. limit exceeded
| 0x00000010 | PID in O/S mode |PID block is in O/S mode. 0x00000004 | Total pressure out
0x00000008 | DI2 in O/S mode |DI2 block is in O/S mode. limit exceeded
0x00000004 | Di1 in O/S mode |DI1 block is in O/S mode. 0x00000002 | Pressure variation
0x00000002 {AQ in O/S mode ]AQ block is in O/S mode. limit exceeded
0x00000001 | TB in O/S mode {TB block is in O/S mode. 0x00000001 | Pressure vertical
T1103.EPS feed limit
exceeded

T1104.EPS
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12.2.2 Output pressure Characteristic
Conversion

The parameter OUTPUT_CHAR_TYPE defines the
characteristics between the output of AO block and
output pressure, and can be set to one the following:

1 = linear

2 = equal percent (50:1)

3 = equal percent (30:1)

4 = quick open (reversal of equal percent 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 corresponding 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.

This characteristic conversion is applied to the signal in
the backword path as well.

In addition, the output pressure characteristics curve is
inverted by selecting ACT_FAIL_ACTION which is
the parameter for determining the direction of valve
action. The output pressure characteristics curve is
inverted symmetrically around the 50% point of the
“Linear” output characteristics graph. This direction of
action is also true with cases where the “User define”
option is set for the output characteristics.

ACT_FAIL_ACTION
1 = Self-closing (Air to Open)
2 = Self-opening (Air to Close)

12.2.3 FINAL_VALUE and Range

The parameter FINAL_VALUE contains the output
pressure setpoint for pressure control, and its value is
always a percent value where 0% is the low pressure
output as is the case for the input signal. High and low
limits for the value of FINAL_VALUE.value can be
set in FINAL_VALUE_RANGE.

12-2

12. TRANSDUCER BLOCK

12.2.4 Low cut-off and High cut-off func-
tion

Low cut-off 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. After the Low cut-off
action is activated, when FINAL_VALUE.value
becomes greater than FINAL_VALUE_CUTOFF_LO
by 1% or more, the Low cut-off action will turn off.

Conversely, the High cut-off 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. After the High cut-off
action is activated, when FINAL_VALUE.value
becomes less than FINAL_VALUE_CUTOFF_HI by
1% or more, the High cut-off action will turn off.

Although the actual output signal level is changed to a
level outside the range during the period when the Low
cut-off and High cut-off action is on, the value of
FINAL_VALUE.value remains as computed and is not
affected by these actions.

12.3 Backward Path

The following describes the signal input from the
device hardware to the transducer block and then
passed to other function blocks.

12.3.1 FINAL_PRESSURE_VALUE

The parameter FINAL_PRESSURE_VALUE contains
a percentage value of the output pressure sent from the
pressure sensor where 0% is the low pressure position
as is the case for FINAL_VALUE.value. When one or
more of the following conditions become true, the data
status of FINAL_PRESSRE_VALUE becomes Bad,
which is notified to the connected AO block and
upstream function blocks:

* Bad - Out of service: The block is in the O/S mode.
* Bad - Sensor failure: The pressure sensor has failed.
* Bad - Device failure: The A/D converter has failed.
* Bad - Non specific: The deviation exceeds the limit.

The OUT_PRESSURE parameter enables the output
pressure to be shown in a user-defined system of
pressure units. To select a pressure unit system, use
the PRESSURE_UNIT parameter. The pressure unit
systems that can be selected are:

1133: kPa
1137: bar
1141: psi
1145: kgf/cm?
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Any value that can be written into CAL_PRESSURE
has its own adjustable range. This parameter only
accepts values which fall within the ranges shown in
Table 12.3. Enter values using the unit system selected
in PRESSURE_UNIT. The adjustable ranges are based
on the rated spans.

Table 12.3 Adjustable Ranges

Adjustable Range
Zero point —15t0 +15%
100% point | —15to +15%
50% point -10to +10%
T1203.EPS

The results of user calibration are written into
USER_CAL_RESULT. Should any error occur, user
calibration is invalidated and the parameters will not be
updated.

Table 12.4 USER_CAL_RESULT Parameter

Code | Status Description Criteria

1 |Success [Calibration success [Calbration has been completed.

The execution of calibration has
been canceled.

2 |waming |Calibration cancel

The difference between
PRESSURE_LO and
CAL_PRESSURE exceeds
+15% of the rated span.

Zero adjust range
over error

20 |Error

The difference between
PRESSURE_HI and
CAL_PRESSURE exceeds
+15% of the rated span.

21 Span adjust range

over error

Error

The difference between
(PRESSURE_LO and
PRESSURE_HI)/2 and
CAL_PRESSURE exceeds

Linear input over
error

Error

+10% of the rated span.

T1204.EPS

12.5 Online Diagnostics

The YPK110 features functions to diagnose the
YPK110 itself during online. The following describes
the self-diagnostics function related to the transducer
block.

12.5.1 XD_ERROR

The transducer block performs self-diagnostics and
writes the results to the parameter XD_ERROR. Table
12.5 shows the meanings of these results in
XD_ERROR.

When the content of XD_ERROR or BLOCK_ERROR
becomes a nonzero value, an alarm is output to the
parameter BLOCK_ALM.

Note that “104: Zero value out of range” and “105:
Span value out of range” among the XD_ERROR
items can be masked by entering a bit code in
MASK_XD_ERROR, in order to prevent them from

12-4
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being provided as error outputs. To do so, use a bit
code to activate the bit in the position for prohibiting
error code output. Sum up the bits of bit codes when
selecting two error codes. The bit codes are found in
Table 12.6.

Table 125 XD_ERROR Parameter

Index Mask
100 |Pressure vertical |If PRESS_VERTICAL_FEED
feed limit _COUNT is greater than
exceeded PRESS_VERTICAL_FEED_COUNT
_LIM
101 |Pressure Variation |if TOTAL_PRESS_VARIATION is
limit exceeded greater than TOTAL_PRESS
_VARIATION_LIM
102 |Total pressure out {If TOTAL_PRESS_OUT_TIME is
limit exceeded greater than TOTAL_PRESS_OUT
_TIME_LIM
103 {Total cutoff lower |If TOTAL_CUTOFF_LO_TIME is
limit exceeded greater than TOTAL_CUTOFF_LO
_TIME_LIM
104 |Zero value outof |PRESSURE_LO is outside —10 to bit: 4
range +10% (rated span) of the rated zero
point.
105 |Span value out of {(PRESSURE_HI— PRESSURE_LO) |bit: 5
range is outside +0 t0 +25% (rated span).
110 |Temperature out | The measured temperature value is
of range outside -45°C to +90°C.
111 |Pressure out of The measured pressure value is
range outside —10 to 500 kPa.
112 |Deviation warning | The absolute deviation value remains
at a value greater than
DEVIATION_LIM for a period of
DEVIATION_TIME_TH[1] hours.
121 |Temperature The temperature sensor is defective;
sensor failure the measured value is outside ~65°C
to +110°C.
122 |Operation point A large shift in the operating point; the
drift warning steady-state operating point rernains
outside the range from
OFFSET_LO_LIM to
OFFSET_HI_LIM for at least 10
seconds.
123 [Deviation error The absolute deviation value remains
at a value greater than
DEVIATION_LIM for a period of
DEVIATION_TIME_THi2] hours.
124 |Pressure sensor | The output pressure sensor is
failure defective; the measured value is
outside -100 to 600 kPa.
125 |A/D Converter A/D converter failure; this message is
failure given if conversion does not end
within the normai period.
T1205.EPS

Table 12.6 XD_ERROR Parameter Bit Codes

Pressure Bitstring
verticalMasked
XD_ERROR ftems [15[14[13[12111|10{9 |8 (7 |6]|5]4 3|21 |0

104: Zero value out

of range olojolojojo|ojolojojoltr|ojojofo

105: Span value outl o 15 o 10 o o {0 oo |o{1{olo]o]o]o
of range

T1206. EPS
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13. AO FUNCTION BLOCK

13. AO FUNCTION BLOCK

13.1 General

The AO function block receives the control signal from
the transducer block and outputs it to the actuator. The
major functions of the AO function block include:

* Scaling

« Setpoint limiters - for both the value and rate of
change

* Simulation

* Valve position feedback

¢ Actions upon abnormality of upstream block

* Signal inversion

The AO function block performs bi-directional signal
handling: transfer of the valve control signal to the
transducer block (forward path) and feedback of the
valve position signal from the transducer block to the
upstream block (backward path).

——>>BKCAL_OUT
CAS_IN——> 0 ouT
RCAS N > ——RCAS_OUT
——— Transducer
F1301.EPS

Figure 13.1 Inputs/Outputs of AO Function Block

BKCAL_OUT

-’— RCAS_OUT

Setpoint

-t

SP_RATE_DN
1 |SP_RATE_UP
SP_HI_LIM
SP_LO_LIM

QOut Convert

PV_SCALE [ ouT
XD_SCALE

Fault State Simulate
FSTATE_TIME]| |siMULATE
FSTATE_VAL
READBACK

¢ [mooE
: lsHED_oPT]

PV Convert

XD_SCALE
PV_SCALE

F1302.EPS

Figure 13.2 Function Diagram of AO Function Block

13-1

13.2 Modes

The target mode for the AO function block can be set
from five block modes: RCas, Cas, Auto, Man, and
O/S. Regardless of the target mode, the AO block
automatically enters the IMan or LO mode when a
specified condition is met (such as when another
function block enters a specific status) depending on
the parameter settings.

13.3 Forward Path

The following describes the signal input from the
upstream block to the AO block and then passed to the
transducer block. The upstream block is typically the
PID controller block, and the control signal from the
PID block is input as the source of computing the
setpoint SP for the AO block.

The path for computing the SP differs depending on
the mode. In Cas mode, CAS_IN is used for SP. In
RCas mode, RCAS_IN is used for SP. If the value of
CAS_IN or RCAS_IN, whichever is used, is greater
than SP_HI_LIM (high limit) or less than SP_L.O_LIM
(low limit), the internal SP is set to the respective
limits. Also, if the rate of change in the value of
CAS_IN or RCAS_IN, whichever is used, is greater
than SP_RATE_UP (rate-of-increase limit) in the
increasing direction, or than SP_RATE_DN (rate-of-
decrease limit) in the decreasing direction, the change
in internal SP is limited by the corresponding rate-of-
change limit setting.

In RCas, Cas or Auto mode, the SP value is used for
the AO block’s output QUT, whose value is then
passed to the transducer block via channel 1.

13.3.1 Fauilt state

As for Fieldbus-enabled positioners including the
YPK110, not only a power failure but also other errors
(such as a communication error) can cause the fail-safe
action. For example, when the status of the CAS_IN
input of the AO block from its upstream block indi-
cates a specific status, such as a communication error,
the case is regarded as an abnormality and fault state
actions including a mode change are enacted.

1M 21B04D01-01E
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13.6 Mode Shedding upon
Computer Failure

When the data status of RCAS_IN falls to Bad while
the block in question is running in RCas (remote
cascade) mode, mode shedding occurs in accordance

with the setting in SHED_OPT. Table 13.3 shows the
available selections for SHED_OPT setting for the AO

block.

Table 13.3 SHED_OPT of AO Block

Available Setting

bit for SHED_OPT

Actions upon Computer Failure

1 Normal shed, normal
return

Sets MODE_BLK actual to Cas(*1),
and leaves MODE_BLK target
unchanged.

2 Normal shed, no return

Sets both MODE_BLK.actual and
MODE_BLK target to Cas(*1).

3 Shed to Auto, normal
retum

Sets MODE_BLK actual to
Auto(2), and leaves
MODE_BLK target unchanged.

4 Shed to Auto, no

Sets both MODE_BLK .actual and

return MODE_BLK target to Auto(*2).
5 Shed to Manual, Sets MODE_BLK.actual to Man,
normal return and leaves MODE_BLK target

unchanged.

6 Shed to Manual, no
return

Sets both MODE_BLK .actual and
MODE_BLK target to Man.

7 Shed to retained
target, Normal retum

If Cas is set in MODE_BLK target,

- sets MODE_BLK actual to Cas
and

- leaves MODE_BLK target
unchanged.

It Cas is not setin

MODE_BLK target,

- sets MODE_BLK.actual to
Auto(*2) and

- leaves MODE_BLK target
unchanged.

8 | shed to retained
target, No return

If Cas is set in MODE_BLK target,
sets:

- MODE_BLK.actual to Cas, and
- MODE_BLK target to Cas, too.

If Cas is not setin

MODE_BLK target, sets:

- MODE_BLK.actual to Auto(*2),
and

- MODE_BLK target to Cas.

T1308.EPS

(*1) The modes to which the AO block can transfer

are limited to those set in MODE_BLK .permitted,

and the priority levels of modes are as shown
below. In fact, if Normal shed, normal return is
set for SHED_OPT, the detection of a computer
failure causes MODE_BLK actual to change to
Cas, Auto, or Man, whichever is set in
MODE_BLK .permitted and has the lowest

priority level.
Man
Auto
Cas
RCas

ROut

Higher priority fevel

Lower priority level

F1303.EPS

13-3

13. AO FUNCTION BLOCK

(*2) Only when Auto is set as permitted mode.

NOTE: If a control block is connected as a
cascade primary block of the AO block, a mode
transition of the AO block to Cas occurs in the
following sequence due to initialization of the
cascade connection: RCas —> Auto —> Cas.

13.7 Initialization at Start

To prevent a sudden change in output when the AO
block carries out the specified actions for the first time
after the power is turned on, it:

1) Equalizes SP to PV if the Faultstate Type option (bit
no. 7) in IO_OPTS is false.
2) Equalizes OUT to READBACK.

If the Faultstate Type option (bit no. 7) in IO_OPTS is
true, it restores FSTATE_VAL in SP.

13.8 Alarm Processing

When a condition shown in the table below is met, the
AO block changes the bit statuses of BLOCK_ERROR
accordingly and generates a block alarm.

Table 13.4 BLOCK_ERROR in AO Block

P Name of Error —
Bit Represented Condition
Simulate Active SIMULATE is active.

4 |Local Override Fault state is on, and Propagate Fault

Backward is false.

Propagate Fault Backward in
STATUS_OPTS is false, and the sub-status
component of the status of READBACK is
sensor failure or device failure.

The target mode is O/S.

7 |Input Failure
/ process variable has
BAD status

15 | Out-of-Service

T1304 EPS
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14.6 10_OPTS and STATUS_OPTS

10_OPTS and STATUS_OPTS are parameters that
stipulate options about block’s signal processing and
mode transitions. The settings of these options are
made by setting or resetting the respective bits: on =
true, off = false. Table 14.2 shows the options avail-
able in IO_OPTS of a DI block.

Table 14.2 10_OPTS of DI Block

Bit Position Meaning Description
1] invert Inverts the on/off status.
T1402EPS
The table below shows the options available in
STATUS_OPTS of the AO block.
Table 14.3 STATUS_OPTS of DI Block
Bit Position| Meaning Description
3 Propagate Fault | Stipulates the handling of the value and
Forward data status of OUT_D when the quality

component of the data status of

SIMULATE_D falls to Bad and the sub-

status component falls to device failure

or sensor failure.

If this option is true, then it:

- Does not generate a block alarm.

- Sets the status and value of
SIMULATE_D in OUT_D.

If this option is false, then it:

- Generates the “input failure” block
alarm.

- Set the quality and sub-status
components of the status of OUT_D to
Bad and non specific, respectively.

8 Uncertain if
Man mode

Sets the status of OUT_D to uncertain
when in Man mode.

T1403.EPS

14.7 Alarm Processing

14.7.1 Block Alarms

When a condition shown in the table below is met in a
DI block, the DI block changes the bit statuses of
BLOCK_ERROR accordingly and generates a block
alarm.

Table 14.4 BLOCK_ERROR in AO Block

Bit { Name of Error Represented Condition

3 | Simulate Active SIMULATE_D is active.

Propagate Fault Backward in
STATUS_OPTS is false, and the
sub-status component of the status
of READBACK is sensor failure or
device failure.

7 | Input Failure / process
variable has BAD status

15 { Out of Service The target mode is O/S.

T1404 EPS

14. DI FUNCTION BLOCK

14.7.2 Discrete Alarm

The parameter DISC_ALM is a discrete alarm of the
parameter OUT_D.

When the value of OUT_D agrees with the value of
DISC_LIM, the alarm state of DISC_ALM is set to
active and an alert is generated.

14-2 IM 21B04D01-01E



310-100r0812 Wi

ITX <TTX
HX <TIX
HX < 1TX

‘spow §/0 oy Sunixe woxy

¥001q 31 Surqesp “PIH DO B 9SND SUONIpUod
9S31[} JO SIOW JO SUO J3UI JOU Op 1yl A VIV NI

Jo s3umeg sswn [[e 18 JOUI 9q IS SUOTIPUOD
Surmof[oy o Jie ‘Joaamoy ‘sadofs JUSISYJIp SArY pue
jurod sures oy woiy 11els Jo Iayio yoes depgoro Kew
sonsuIoeIRyd UoneIodo omi asoy], 7 LNO 0] 950Y)
Suydp (TTA ‘7TX) vd PUe (1TX “I1TX) €d PU® I"LNO
Ioj sonsusioereyo oy jo syutod dojs pue pels oy
duyap (ZIA ‘TIX) Td PUe (11X ‘11X) 1d S91RUIpIo0)

[CZA “1TA ‘TIA ‘T1A] :AVIIV™LOO
[zzx ‘1eX ‘21X ‘11X] AVIIV NI

AVIIV 110
PUE X VIV NI S1otowered uf son[ea Jusws[o
Aelre oY) Aq pAUTULIOIOP 9JE SONSLIOIORIBYD 33y ],

sonsusloesey) uoneradg aajeA Jo sajdwexs ¢'gr anbiy

Sd3IE051d

ds ds
%001 %0G %0 %001 %0S %0
(za1zx) Jia‘x) /]%0 %0
ed id
1no 1no
L—lno %06 %08
1NO L7 1NO
(22A ‘Zex) /LA 21X) (e2A 22X) (LA “LLX)
¥d ed %001 vd td N%001

losue) Buousnbag anjep oo abues-jids

‘syderd Sumorjoy oy ur umoys

SB POUTULIJOp AIe ‘Opow O)Ny 2y} ui anjea jutodyas
120} a3 1o spour se)) ay3 Ut (NI~ SVD) }001q ureansdn
oY) woyy Indut 9y Jo InfeA Iy St YOIYM ‘dS JO onfeA
ay 01 109dsar Yim Z7LNO PUE [LNO JO Sonfea dy],

Buissasoid indino g°61

I-S1

“Jout

ST UOHIPUOD PIIJI0ads & USYM SpOUI URAJ oY} SIOJUD
Areonewomme yo0[q SO oY) ‘opow 1e8Ie) 9Y) JO S59]
-pIe3oy S/Q Pue ‘0INY ‘SE)) :SOPOU NOO[q SOI] woiy
395 9q ued YO0[q uonduUNy SO 3y} J0j apour 3aSre; oy,

SOpoN ¢°S1

3¥90]g uonoung SO Jo wesbeiqg uonoung gl ainbyy

SdI 20514

- - Ll

AN -|\7':»|a—¢———l :

P zzaciza !

21N0~—] 22x‘tex H
: ndino
: 1
: T

ony

FINITIVONE 7 seo
] #<~—}—— NI"sv

ds
IVADOT

l—lno*,__ ZLA:LLA
ZIX X [—->mo“1vo>|a

indino H

}201g uonaung SO jo sindino/sinduj L' ainbiy

Sd3'10514

2 LNO~-— e———2 NI TvOM8
I 1NO~—— SO e——— L NI ¥O)8
1NO WOME ~— <———NI" SVO

(LNO™1vDM4) ¥oo1q weansdn
ay3 03 yorq pay 9q 01 anjeA INAINO Y} JO UOTIBISUAL)
(AVIYV LOO PUE AVAIY NI
ul 39S) SONSLINOLIRYD Patjioads-1osn oY) Yim
90UBpIOdOR Ul (7~ LNO PUB [~ LNO) senjea indino
om} OJul anfea (JS) 1u10dias 2Y) JO UOISIGAUOD)

-apnul 32019 SO

9y jo suonouny Jofew oy, -sdiysuonejal pauyopaid
A3 YIIm 90uBpIOdR Ul STRUSIS 0m] OJUT J1 SLIOAUOD pue
[euS1s J0NU0O B SIAT001 Y20[q SO UL 'SIA[BA [[EUIS
® pue o31e| € jo [onuos Surousnbes 10 jonu0s 93ues
-11ds JOJ SB yons ‘SaA[eA JIOUI IO OM) JO SUONOR )
Suneurpioos 105 sured om; ojug [eudis jonuod odurs e
111ds 01 pasn s1 yoojq uonouny (Janrds ndno) SO YL,

jelouay) L'GL

NO07T14d NOILONNL SO "Si

XJ079 NOLLONNG SO 'St



In areas outside the endpoints (i.e., start and stop
points) of each operation characteristic, the output is
retained at the Y value at the nearer end point. For
OUT_1, however, depending on the setting of
LOCKVAL, it is possible to:

Set the value of OUT_1 to Y11 in the areas outside
the endpoints if SP is greater than X12 and if
LOCKVAL is false.
When this action is enabled, the value set in
HYSTVAL serves as hysteresis, which affects the
output as follows:

When SP has increased beyond X12, OUT_1 is set
to Y11.

Then, after SP has decreased below X12 minus
HYSTVAL, OUT_1 returns to follow the set
characteristic.

LOCKVAL=Lock

(X12, Y12)

OUT_1

HYSTVAL
[

LOCKVAL=No Lock

(X11, Y11)

SP

F1504 EPS

Figure 15.4 LOCKVAL and HYSTVAL

When both downstream blocks of the OS block are
ready for cascade connection, the OS block connects
the block on the side of QUT_1 first. For bumpless
mode change on the side of OUT_2, the balancing time
for connection can be set in BAL_TIME. When either
downstream block alone is ready for cascade connec-
tion, the OS block connects it and enters the Cas mode.
When neither downstream block is ready for cascade
connection, the mode of the OS block is set to IMan.

15.4 Backward Path
(BKCAL_OUT)

The value of SP or a value calculated from the value of
either BKCAL_IN_1 or BKCAL_IN_2, depending on
the handshake status with the downstream blocks, is
output through BKCAL_OUT. In normal operating
conditions (i.e., BLK_MODE.actual is Cas or Auto),
BKCAL_OUT is set to the value of SP.

15-2

15. OS FUNCTION BLOCK

15.5 STATUS_OPTS

STATUS_OPTS is a parameter that stipulates options
about the block’s signal processing and mode transi-
tions. Table 15.1 shows the options available in
STATUS_OPTS of the OS block.

Table 15.1 STATUS_OPTS of OS Block

Bit Meaning Description
1 |IFSif BAD If this option is True, then: Set the
CAS_IN sub-status components of
OUT_t.status and OUT_2 status to
Initial Fault State (IFS) if
CAS_IN.status is Bad.
4 |Propagate Fault | If this option is True, then:

Set the status of BKCAL_OUT to
device failure if the quality and sub-
status components of both
BKCAL_IN_1 and BKCAL_IN_2 are
Bad-Sensor Failure and Device
Failure, respectively.

If this option is False, then:

Set the status of BKCAL_OUT to
device failure if the quality and sub-
status components of either or both
BKCAL_IN_1 and BKCAL_IN_2 are
Bad-Sensor Failure and Device
Failure, respectively.

Backward

T1501.EPS

15.6 Alarm Processing

When the condition shown in the table below is met in
the OS block, the OS block changes the bit statuses of
BLOCK_ERR accordingly and generates a block alarm
(BLOCK_ALM).

Table 15.2BLOCK_ERR in OS Block

Name of Error

Bit Represented Description
1 Bloclf The settings of IN_ARRAY and
Configuration OUT_ARRAY satisfy one or more of
Error the following conditions:
X21 < X11
X12< X1
X22 < X21
15 |Out of Service The target mode (MODE_BLK target)
is OS.
T1502.EPS
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16.5 PID Computation

For PID control, the PID block in a YPK110 employs
the PV-proportional and PV-derivative type PID
control algorithm (referred to as the I-PD control
algorithm) for Auto and RCas mode. This algorithm
mensures control stability against sudden changes in
the setpoint, such as when the user enters a new
setpoint value. At the same time, the I-PD algorithm
ensures excellent controllability by performing propor-
tional, integral, and derivative control actions in
response to changes of characteristics in the controlled
process, changes in load, and occurrences of distur-
bances.

For Cas mode, PV-derivative type PID control algo-
rithm ( referred to as the PI-D control algorithm) is
employed in order to obtain better performance against
the changes in the setpoint.

The algorithm is automatically changed by the block
according to the mode. A basic form of each algorithm
is expressed in the equation below.

In Auto / RCas mode

AT (PVn—SPn)+ Td
Ti AT

AMVa = K{ APVn + A(APVn) }

In Cas mode

AT
Ti

AMVn = K{A(PVn—SPn) + (PVn—SPn)+%A(APVn) }

Where ;
AMVn = change in control output

APVn = change in measured (controlled) value
=PVn — PVn—1

AT = control period
= period_of_execution in block header

K= proportional gain
= GAIN (= 100/proportional band)

TI= integral time = RESET

TD =  derivative time = RATE
The subscripts, n and n—1, represent the sampling time
and thus PVn and PVn-1 denote the PV value sampled

most recently and the PV value sampled at the preced-
ing control period respectively.

The table below shows the PID control parameters.

Table 16.1 PID Control Parameters

Parameter Description Valid Range
GAIN Proportional gain 0.05to 20
RESET Integral time 0.1 to 10,000 (seconds)
RATE Derivative time 0 to infinity
T1601.EPS

16. PID FUNCTION BLOCK

16.6 Control Output

The final control output value, OUT, is computed
based on the change in control output AMVn, which is
calculated at each control period in accordance with the
aforementioned algorithm. The PID block in a
YPK110 performs the velocity type output action for
the control output. This means that the PID block
determines the value of the new control output(OUT)
by adding the change in control output calculated in
the current control period, AMVn, to the current read-
back value of the MV(OUT), MVrs (BKCAL_IN).
This action can be expressed as:

OUT = BKCAL_IN — AMVn'

AMVn' = AMVn which is scaled by PV_SCALE
and OUT_SCALE

16.7 Direction of Control Action

The direction of the control action is determined by the
Direct Acting setting in CONTROL_OPTS.

Table 16.2 Direction of Control Action

Value of h .
Direct Acting Resulting Action
True The output increases when the input PV is
greater than the setpoint SP.
False The output decreases when the input PV is
greater than the setpoint SP.

T1602.EPS

16.8 Control Action Bypass

The PID control computation can be bypassed so as to
set the SP value in the control output OUT as shown
below. Setting BYPASS to on bypasses the PID
control computation.

I"BYPASS
CAS_IN —
Setpoint
RCAS_IN — Control |—{ _Feed
] Forward
sP
IN—] Filter PV Output |—OUT

F1803.EPS

Figure 16.3 Control Action Bypass
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16.12 CONTROL._OPTS

CONTROL_OPTS is a parameter that stipulates
control options as shown below.

Table 16.3 CONTROL_OPTS of PID Block

16. PID FUNCTION BLOCK

16.14 Manual Fallback

Manual fallback denotes an abnormality handling
action in which a PID block changes mode to Man
(manual) and suspends the control action.

The manual fallback action is enabled to take place if
the Target to Manual if BAD IN option in
STATUS_OPTS is set as true, and it takes place when
the following condition is met:

¢ IN.status (data status of IN) is Bad except when the

. Options in L
Bit CONTROL_OPTS Description

0 |Bypass Enable Switch for activating the control
action bypass

1 |SP-PV Track in Man| Equalizes SP to PV when
MODE_BLK target is set to Man.

2 ISP-PV Track in Equalizes SP to PV when

Rout MODE_BLK target is set to ROut.
3 |SP-PV Track in LO | Equalizes SP to PV when
or IMan MODE_BLK actual is set to LO or
IMan.
4 |SP Track retained | Equalizes SP to RCAS_IN or
Target CAS_IN when MODE_BLK target is
either in IMan, LO, Man or ROut
and MODE_BLK actual is set to
RCas or Cas.

5 |Direct Acting Set the PID block to be a direct
acting controller.

7 |Track Enable While this option is set, if the vaiue
of TRK_IN_D becomes '1', the
mode transfers to LO.

8 }Track in Manual Set this option when the mode
should be transfered to LO even
when MODE_BLK target is set to
Man. This option is invalid when
Track Enable option is not set.

9 [Use PV for Sets the value of PV in

BKCAL_OUT BKCAL_OUT and RCAS_OUT,
instead of the value of SP.

12 |Obey SP limits if Puts the setpoint high/low limits in

Cas or RCas force in the Cas or RCas mode.
13 |No OUT limits in Disables the high/low limits for OUT
Manual in the Man mode.

T1603 EPS

control action bypass is on.

16.14.1 STATUS_OPTS
The table below shows the options in STATUS_OPTS.

Table 16.4 STATUS_OPTS of PID Block

. Options in .
Bit STATUS_OPTS Description
0 IFS if BAD IN Sets the sub-status component of
OUT status to IFS if IN.status is Bad
except when PID control bypass is on.

1 |IFSif BAD CAS | Sets the sub-status component of

IN OUT status to IFS if CAS_IN.status is
Bad.

2 |Use Uncertain as | Does not regard IN as being in Bad

Good status when IN.status is Uncertain (to
prevent mode transitions from being
affected when it is Uncertain).

5 |Target to Manual | Automatically changes the value of
if BAD IN MODE_BLK target to Man when IN

falls to Bad status.

9 |Target to next Automatically changes the value of
pemitted mode if | MODE_BLK target to Auto (or to Man
BAD CAS IN if Auto is not set in Permitted) when

CAS_IN falls to Bad status.

T1604.EPS

16.13 Initialization and Manual
Fallback (IMan)

Initialization and manual fallback denotes a set of
abnormality handling actions in which a PID block
changes mode to IMan (initialization manual) and
suspends the control action. Initialization and manual
fallback takes place only when the following condition
is met:

¢ The quality component of BKCAL_IN.status (data
status of BKCAL_IN) is Bad.
-OR -

* The quality component of BKCAL_IN.status is
Goaod (c)
- AND -
The sub-status component of BKCAL_IN.status is
FSA, LO, NI, or IR.

16-4

16.15 Auto Fallback

Auto fallback denotes an action in which a PID block
changes mode from Cas to Auto and continues auto-
matic PID control with the user-set setpoint. To enable
the auto fallback action to take place:

¢ The Target to next permitted mode if BAD CAS IN
option must be preset to true in STATUS_OPTS.
- AND -

* Auto must be preset in MODE_BLK permitted.
If the above settings are made, auto fallback takes
place automatically when the following condition is
met:

+ CAS_IN.status (data status of cascade setpoint) is
Bad except when the control action bypass is on.

IM 21B04D01-01E
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17. TROUBLESHOOTING

17. TROUBLESHOOTING

17.1 What to Do First

When a problem occurs, check the following first.

Mounting of YPK110

« Is the YPK110 mounted correctly using brackets or
the like?

Air Piping

¢ Are the air pipes correctly connected? Is there no

leak of air?
* Is the air supply pressure high enough to drive the
valve or pneumatic positioner?

Wiring

Is the YPK110 positioner correctly connected to the
fieldbus?

Are the conductors incorrectly connected, in other
words, is the plus side connected to minus, and vice-
versa?

Has the power to the fieldbus been turned on? Is
the terminal-to-terminal voltage equal to or greater
than 9 V?

Is the terminator correctly installed?

Is a host system connected to the fieldbus?

Self-diagnosis

+ Is the A/M selector on the positioner set to A

(automatic)?

sis function of the YPK110?
(See Sections 12.5.1 “XD_ERROR” and 11.3
“Device Status”.)

17.2 Troubleshooting Communications

¢ Was any problem discovered using the self-diagno-

voltage is less than 9 V.

Problem Presumed Cause Remedy Ref. Section
Communication with the YPK110 Wiring is incorrect. Correct wiring. 44,84
cannot be performed. The power is off or the power supply | Supply proper voltage. 4.3, Chapter 7

The address detection range is not | Correct address detection range. 9.4

correctly set.
Communication with the YPK110 is | The fieldbus is experiencing a large | Using an oscilloscope or the like,
frequently cut off. amount of noise. check the waveform on the fieldbus.
The YPK110 can be detected, but The node address of the YPK110 is | Change it to an operable address.
neither function blocks nor left as the default (OxF8-0xFB). See the descriptions for address 9.4
transducer block can be seen. settings.

T1701.EPS
17.3 Troubleshooting Function Block Parameters
Problem Presumed Cause Remedy Ref. Section

A value cannot be writtento a You have attempted to write a value | Check the setting range of Appendix 1
parameter in the YPK110. outside the valid range. parameters.

The target mode does not allow Change the target mode. See the | Appendix 1

write access.

parameter lists.

The actual mode of a function block
cannot be equalized to the target
mode.

O/S is set for the target mode of the
resource block.

Change the target mode of the
resource block to Auto.

Appendix 1, 10.1

The I/O of the function block in

Using a configuration tool, set the

question is not connected to another | virtual communication relationship Chapter 9
function block. {VCR) and link object.

Schedules that define when function { Set the schedules using a Chapter 9
blocks execute are not set correctly. | configuration tool.

The transducer block is in O/S Change the target mode of the Appendix 1, 10.1

mode.

transducer block to Auto.

A block’s dynamic parameters do
not update.

The block in question is in O/S
mode.

Change the target mode as
necessary.

Appendix 1, 10.1

O/S is set for the target mode of the | Change the target mode of the Appendix 1, 10.1
resource block. resource block to Auto.
T1702 EPS
IM 21B04D01-01E
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APPENDIX 1. FUNCTION BLOCK PARAMETERS

APPENDIX 1. FUNCTION BLOCK PARAMETERS

NOTE: Throughout the following tables, the Write column shows the modes in which the respective parameters can
be written. The legends of the entries are as follows:
Can be written when the corresponding block is in O/S mode.

O/S:
Man:

Aut

0!

Blank:

Can be written when the corresponding block is in Man mode.

Can be written when the corresponding block is in Auto, Man, or O/S mode.
Can be written in no mode of the corresponding block.

Can be written in all modes of the corresponding block.

A1.1 Parameters of Resource Block

Relative Default . .
Index index | Parameter Name (factory setting) Write Description

0 1000 { Block Header Block Tag | Information about this block, including the block tag, DD

=0/S revision, execution time

1 1001 | ST_REV 0 - Incremented when a change is made to the parameter
settings for the resource block to indicate the revision
level of the settings, and used to see whether or not
there is a change in parameter settings.

1002 | TAG_DESC Nuli Universal parameter storing the description of the tag
1003 | STRATEGY 1 Universal parameter used by an upper-level system to
classify the function blocks.

4 1004 | ALERT_KEY 1 Universal parameter used as a key to identify the point
from which an alert is issued; normally used by an
upper-level system to select alerts to provide to a
particular operator who covers a specific area of the
plant.

5 1005 | MODE_BLK o/s Auto Universal parameter that indicates the block operation
conditions and is composed of actual mode, target
mode, permitted modes, and normal mode.

6 1006 | BLOCK_ERR - - Universal parameter indicating the hardware and
software error statuses related to the block itself

1007 | RS_STATE - - Indicates the statuses of resource in the YPK110.
1008 | TEST_RW Null Parameter used to test read and write access to the
YPK110

9 1009 | DD_RESOURCE Null - Name of the device description (DD) containing the
information of this resource block

10 1010 | MANUFAC_ID 0x00594543 - Manufacturer ID; 56850435 (= 0x594543) is assigned to
Yokogawa Electric Corporation.

11 1011 | DEV_TYPE - 1D number of device; 1 is assigned to the YPK110.

12 1012 | DEV_REV 2 - Revision number of the YPK110

13 1013 | DD_REV - Revision number of the device description (DD)
applied to this YPK110

14 1014 | GRANT_DENY 0 Option to control access from the host computer and
local control panel to tuning and alarm parameters

15 1015 | HARD_TYPES Scalar input, - Bit string indicating the hardware types

Scalar output Bit 0: Scalar input
Bit 1: Scalar output
Bit 2: Discrete input
Bit 3: Discrete output
16 1016 | RESTART - Restart the YPK110 in the selected way.
1: Running
2: Restart Resource
3: Restart with the default settings defined in FF
specifications."!
4: Restart CPU
*1: FF-891 “Foundation™ Specification Function Block Application Process Part 2” TAGIOIAERS
A-1 IM 21B04D01-01E
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APPENDIX 1. FUNCTION BLOCK PARAMETERS

i Def
Rlenl:::e Index| Parameter Name (factorya:;:tin g) Write Description

41 1041 | ITK_VER 4 - Version number of the inter-operability test kit

42 1042 | SOFT_REV - - Revision number of software

43 | 1043 | SOFT_DSC - - Revision number of software for development purpose.

44 | 1044 | SIM_ENABLE_MSG | Null - Used to determine whether to enable the simulation
function to run. To enable, set “REMOTE LOOP TEST
SWITCH".

45 | 1045 | DEVICE_STATUS_1 | 0 - Shows device statuses - mainly link object setting
statuses.

46 | 1046 | DEVICE_STATUS 2} 0 - Shows device statuses - mainly individual for each
block status.

47 | 1047 | DEVICE_STATUS 3| O - Shows device statuses - mainly the contents of
XD_ERROR in each block.

48 | 1048 | DEVICE_STATUS 4| 0 - Not used in the YPK110.

49 | 1049 | DEVICE_STATUS 5| 0 - Not used in the YPK110.

50 | 1050 | DEVICE_STATUS 6 | 0 - Not used in the YPK110.

51 1051 | DEVICE_STATUS_7 | O - Not used in the YPK110.

52 | 1052 | DEVICE_STATUS 8| 0 - Not used in the YPK110.
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APPENDIX 1. FUNCTION BLOCK PARAMETERS

Relative | e Parameter Name Defauit Write Description
Index naex ara (factory setting) [Setting range]
24 | 2024 {VALVE_SN 0 Serial number of valve
25 | 2025 |VALVE_TYPE 1 oS Valve type:
1 = linear-motion valve
2 = rotary-motion valve
26 | 2026 |XD_CAL_LOC Null Shows and is used to record the location where the
- positioner was calibrated.
27 | 2027 | XD_CAL_DATE 01/01/00 Shows and is used to record the date when the
- positioner was calibrated.
28 | 2028 | XD_CAL_WHO Null Shows and is used to record the person who calibrated
the positioner.
29 | 2029 { ALARM_SUM Shows the alarm summary (current alarm statuses,
- acknowledged/unacknowledged states, masking states)
for the transducer block.
30 | 2030 | FINAL_PRESS_HI 100 - Shows the rated pressure for input when FINAL VALUE
is 100%. (PRESSURE_UNIT)
31 2031 |FINAL_PRESS LO |20 - Shows the rated pressure for input when FINAL VALUE
is 0%. (PRESSURE_UNIT)
32 | 2032 | SUPPLY_PRESSURE| 140 - Supplied air pressure (PRESSURE_UNIT)
33 | 2033 | PRESSURE_UNIT {1133 Sets the pressure unit.
1133 =kPa
1137 = bar
1141 = psi
1145 = kgffcm?
34 | 2034 |OUT_PRESSURE Output pressure (PRESSURE_UNIT)
35 | 2035 | PRESSURE_HIi 100 O/S Specifies the desired output pressure for input when
FINAL VALUE is 100%. (PRESSURE_UNIT)
36 | 2036 | PRESSURE_LO 20 O/S Specifies the desired output pressure for input when
FINAL VALUE is 0%. (PRESSURE_UNIT)
37 | 2037 | CAL_PRESS_HI 100 - Shows the calibrated pressure for a 100% point of user
calibration. (PRESSURE_UNIT)
38 | 2038 | CAL_PRESS_LO 20 - Shows the calibrated pressure for a 0% point of user
calibration. (PRESSURE_UNIT)
39 | 2039 |CAL_PRESS_P 60 - Shows the calibrated pressure for a 50% point of user
calibration. (PRESSURE_UNIT)
40 | 2040 | OUTPUT_CHAR 1 0/s Defines the output pressure characteristics:
1 =linear
_TYPE 2 = equal % (50:1)
3 =equal % (30:1)
4 = quick open (inverse of 50:1 equal %)
255 = user-defined 10-segment function
41 | 2041 |OUTPUT_CHAR 10,20,30,40,50,60, |0O/S Defines the coordinates of the segment function when
70,80,90 255 is set for OUTPUT_CHAR_TYPE.
[0 to 100, only simple decreasing can be allowed]
42 | 2042 | LIMSW_HI_LIM +110% Setting of high limit switch
43 | 2043 | LIMSW_LO_LIM -10% Setting of low limit switch
44 | 2044 | TEMPERATURE 1101(degC) Defines the unit of temperature indication above:
_UNIT 1101 = degC
1102 = degF
45 | 2045 | ELECT_TEMP Indicates the temperature on amplifier board
46 | 2046 | USER_CAL_EXEC 1 0] Executes user calibration.
1=off
2 = 0% position calibration
3 = span calibration
4 = 50% point calibration
47 | 2047 [USER_CAL_RESET |1 0/S Reverts to the factory-set condition.
2 = Execute
TA0102-2.EPS
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APPENDIX 1. FUNCTION BLOCK PARAMETERS

Relative Default : Description
index | Parameter Name : Write P
Index (factory setting) [Setting range]
72 | 2072 | SERVO_DEADBAND | 0.5% oIS Derivative action dead band; a control parameter set by
auto tuning [0 to 50%]
73 2073 | SERVO_OFFSET 50% of MV 0/S Derivative action offset; a control parameter set by auto
tuning [0 to 100 % of MV]
74 2074 | SERVO_GAIN 1 oIS Selects the control algorithm to be used. Under
_SELECTION normal conditions, select “Automatic”.
1 = Automatic
2 = Small capacity
3 = Middle capacity
4 = Large capacity
5 = Pneumatic positioner
75 2075 | SERVO_ADV_GAIN |0.21 0/S Proportional gain [0.05-0.30]
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
76 | 2076 | SERVO_ADV_RESET | 0.045 0/s integral time (s) [0.003-0.06]
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
77 | 2077 | SERVO_ADV_RATE |0.75 0/s Derivative time (s) [0.1-1.5]
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
78 2078 | SERVO_ADV_GAM1 |0.15 0/S Reciprocal of derivative gain [0.03-0.5]
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
79 | 2079 { SERVO_ADV_TD2 0.05 ors Derivative time of phase compensator {s) [0.03-0.3]
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
80 | 2080 | SERVO_ADV_GAM2 |0.02 o/s Reciprocal! of derivative gain of phase compensator
[0.1-0.2}
(This parameter is valid except when
SERVO_GAIN_SELECTION = Automatic.)
81 2081 { SERVO_RESERVE1 |0 Spare parameter
82 2082 | SERVO_RESERVE2 |0 Spare parameter
83 | 2083 | SERVO_RESERVE3 {0 Spare parameter
84 | 2084 | SERVO_RESERVE4 (O Spare parameter
TAO1024.EPS
M 21B04D01-01E
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APPENDIX 1. FUNCTION BLOCK PARAMETERS

Relative Default . -
Index Index | Parameter Name (factory setting) Write Description

24 5024 | FSTATE_VAL Preset output level for fault state. See above.

25 5025 | BKCAL_OUT Value to be input to BKCAL_IN of the downstream
block; used by the downstream block to prevent reset
windup and perform bumpless transfer to closed-loop
control.

26 5026 | RCAS_IN Remote cascade setpoint set by the host computer, etc.

27 5027 | SHED_OPT Defines the mode shedding action to be taken upon
occurrence of time-out of communication in a mode
using the remote setpoint.

28 5028 | RCAS_OUT Remote setpoint sent to a host computer, etc.

29 | 5029 | UPDATE_EVT Shows the contents of an update event upon
occurrence.

30 5030 | BLOCK_ALM Shows the contents of a block alarm upon occurrence.
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A1.5 Parameters of OS Block

APPENDIX 1. FUNCTION BLOCK PARAMETERS

Relative Default - sz
Index Index Parameter Name (factory setting) Write Description

0 114000 | Biock Header Block tag Information about this block, including the block tag, OD

=0/S revision, execution time

1 14001 | ST_REV 0 Incremented when a change in made to the parameter
settings for the OS block to indicate the revision level of
the settings, and used to see whether or not there is a
change in parameter settings.

14002 { TAG_DESC Spaces Universal parameter storing the description of the tag
14003 | STRATEGY 1 Universal parameter used by an upper-level system to
classify the function blocks

4 {14004 | ALERT_KEY 1 Universal parameter used as a key to identify the point
from which an alert is issued; normally used by an upper-
level system to select alerts to provide to a particutar
operator who covers a specific area of the plant.

5 |14005 | MODE_BLK o/s Universal parameter that indicates the block operation
conditions and is composed of actual mode, target mode,
permitted modes, and normal mode.

6 {14006 | BLOCK_ERR Indicates the error statuses related to the block itself.

7 |14007 | sp Auto indicates the setpoint for the block.

8 114008 { OUT_1 0/S Indicates the value and status of output 1.

9 14009 | QUT_2 /S indicates the value and status of output 2.

10 14010 | OUT_1_RANGE 0-100% Defines the range of OUT_1 (output 1).

11 114011 |OUT_2_RANGE 0-100% Defines the range of OUT_2 (output 2).

12 {14012 | GRANT_DENY o Option to control access from the host computer and
local control panel to tuning and alarm parameters

13 14013 | STATUS_OPTS 0 o/s Defines block actions depending on block status
conditions.

14 [14014 [CAS_IN Cascade input

15 14015 | BKCAL_OUT Value retumed to BLCAL_IN of the upstream block; used
by the upstream block to prevent reset windup and
perform bumpless transfer to closed-loop control.

16 [14016 | IN_ARRAY (0,0,0,0) o/s Settings used to convert SP to OUT_1

17 14017 | OUT_ARRAY (0.0,0,0) 0/S Settings used to convert SP to OUT_2

18 14018 [ LOCKVAL 2 Defines the value of OUT_1 outside the set endpoints of
operation characteristic. 2 = Lock

19 14019 | BKCAL_IN_1 Read-back value of OQUT_1 retumed from the
downstream block

20 14020 | BKCAL_IN_2 Read-back value of OUT_2 retumed from the
downstream block

21 14021 | BAL_TIME 0 Defines the balancing time. After the cascade
connection to one downstream block has already been
established, the cascade connection to the other
downstream block will be established over the time
period defined by this parameter.
22 14022 | HYSTVAL 0 Defines the hysteresis for LOCKVAL.
When it is set to ‘No Lock.’

23 {14023 | UPDATE_EVT Shows the contents of an update event (a change to the
setpoint) upon occurrence.

24 {14024 | BLOCK_ALM Shows the contents of a block alarm upon occurrence.

A-11

TAO109 EPS

1M 21B04D01-01E



ck-v

310-10av0912 W
Sd3'1-6010vL
J8indwiod Js0y ay) wouj jos juiodies sjowoy 0 NI'SYDY | 2cog | ze
%001q WBILISUMOD 845 JO NI TYONE 94} O} uas & 0] anjeA yoeq-peay - 1N0 TvONg | Leo8 1e
SMIeIS’ | NO JOj HWil| © WO} oSBa|al 10 SISeIaiSAH 0 SAH VDG | 0808 | O
{(LNO) Indino [011u0o Joj Nuily JoMoT] 0 WIT"O171N0 | 6208 | 62
(LNO) IndiNo (0402 20§ i) Jeddn 00l WITIH LNO | 8208 | 82
indino jo5ju0o jo yorqpeeYy NIIvoMa | 2208 | z2
(spuodas) aw; aAeALeq JLvy | 9208 | 92
pesnun INILVE | G208 | Se
(spuooas) aw uoeiBajuy ol 1383y | v2o8 | vz
(pueq [euopodoud / 001 =) ureb reuomodoly L NIV | 208 | €2
(dS) wiodies Joj ywi) Jomon 0 WITO1dS | 2eo8 | 22
(dS) iodies Joj yuiy seddn 001 WITIH dS | Leos | 12
(dS) wiodias Joj ywy asesiour-jo-orey NI+ dN 31vH dS | 0208 | 02
(dS) wiodes Joj yuny asessosp-jo-oey dNi+ NQ JLvH dS | 6108 | 61
luiodies epeose) 0 NI'SYD | 808 | 81
‘ssedAq ‘uo=g
‘ssedAglouop o=
“uolieindwod jonuoo ssedAq o) teyloym souwele uep L SSvVdAg | 2108 | 21
NI 01 paiidde ey Bej Japio-1s1y ays Jo (spuodes u) juelsuod swi | 0 AN AD | 9108 | 91
indui anfea-pejjouo) 0 NI | s1o8 | g1
00{q JO Suoljoe 043U 10} Suoido SsuyaQ S/0 0000%0 S1dO SNLVIS | 108 | t1
"SUORIPUOS SN %00iq Uo Buipuadap suonoe yoolq seuyeg S/0 0000%0 S1dO TOHINQD | €108 | €1
sJojewered wuee pue Buiun) o} jaued |043U09 220}
pue 18Indwoo 1S0Y By} WO} SS800E |00 0) uoldo o ANIQ INVYYD | 2108 | 21
hun BuysauiBbua ayy ul senfea sy o} enjea (LNO) Indino
joUd 8y} Jo Hueas Joj pasn senjeA N S[eds Jomoj pue saddn) S/O %001-0 3OS INO | L108 L
"anfen () indut o) jo Buifeas Joj pasn sanfea iy afeos Jemoj pue seddn S/O %001-0 IVOS A | 0108 | 0L
ndino o snjels pue enfep uew 1N0O | 6008 6
%001q ey Jo wiodjes oiny dS | 8008 8
"aNfeA JByj JO Sme)s ayi pue ‘suolior paijioads
8y} anoexa 0} pasn (enjea ssads0.d Buipuodseliod
ay} J0) snjea Bofeue Arewud ay) se1eoipu; - Ad | 2008
“JI9SH %00iq 8y} 0} Paje|a) SBSNIB]S JOLIS BY) S8YBDIPU} - HY3IM007g | 9008
"apouw feuuou pue ‘sepow payuuad ‘spow
10b.e} ‘apow jenioe Jo pasoduwios S| pue SUORIPUOD
uofelado %20]q oY} SeredIpul ey} Jajeweed [esieAN S/0 Y19 300N | S008 S
‘Jueid ay} Jo ease oyads B $19A00 oym Jojelado
Teinoped e o} apiroid o) SUBJE 108185 0} WAISAS [9A3)
-1oddn ue Aq pasn Ajjew1ou panss| S1 Ysje Uk YoIM WO}
wiod sy Anuapl 0} Ay & se pesn sejewesed [esioaun 1 ADILHIW | $008 | ¥
*$%00]q uoRdUN} By} Ajssen
0} waisAs |ang)-1eddn ue Aq pasn Jajewresed fesienun I ADI1IVHIS | €008
By aus Jo uonduosap ay; Buuols 1ereuiered [esIBALN saoedg 0S3a VL | 2008
‘sBbumes Jejewered u) sbueyd
B S| 819} JOYIOUM 89S 0] pasn pue ‘sBumaes ay; Jo
19AB] UOISIABI B) 8)e2IPUI 0 ¥90Iq (Id dy} 10} sBumes
Jejewered ay) 0] apew st a6ueYD B UBYM PajUBLIBIOU| - 0 A3d 1S | 1008 I
Wi} UOINIBXD ‘UOISIADS S/IO=
@a ‘Oe) %50ig sy} Buipnjous 4o0|q iy Inoqe uoneuuojy] | Bel yooig H3AV3IH Y0019 { 0008 | ©
(Bujes Aiojoey) xapuj
uonduosag UM wnesaq aweN J9)owered | xapuj annepy

SHILIWVHVYC MO0T8 NOILONNA °I XIGNIddY

(reuondQ) »o0ig qid Jo s191vWeIRd 9Ly



APPENDIX 1. FUNCTION BLOCK PARAMETERS

Relative Defauit . . s
ndex Index Parameter Name (factory setting) Write Description

33 | 8033 | ROUT_IN Remote control output value set from a computer, etc.

34 | 8034 | SHED_OPT 1 Defines the mode shedding actions, namely, the changes to
be made to MODE.BLK target and MODE.BLK actual when
(1) the value of RCAS_IN.status becomes Bad if
MODE_BLK.actual = RCAS, or when (2) the value of
ROUT_IN status becomes Bad if MODE_BLK.actual = ROUT.

35 | 8035 | RCAS_OUT - Remote setpoint sent to a host computer, etc.

36 | 8036 | ROUT_OUT - Remote control output value

37 | 8037 | TRK_SCALE 0-100% Man Upper and lower scale limits used to convert the output
tracking value (TRK_VAL) to non-dimensional.

38 | 8038 { TRK_IN_D Switch for output tracking

39 | 8039 | TRK_VAL Output tracking value. When MODE_BLK.actual = LO,
the value scaled from the TRK_VAL value is set in OUT.
Feed-forward input value. The FF_VAL value is scaled fo a value

40 | 8010 | FF_VAL with the same scale as for OUT, multiplied by the FF_GAIN value,
and then added to the output of the PID computation.

41 8041 | FF_SCALE 0-100% Man Scale limits used for converting the FF_VAL value to a
non-dimensional value

42 | 8042 | FF_GAIN 0 Man Gain for FF_VAL

43 | 8043 | UPDATE_EVT - Shows the contents of an update event upon occurrence.

44 | 8044 | BLOCK_ALM - Shows the contents of a block alarm upon occurrence.

45 | 8045 | ALARM_SUM Enable Shows the alarm summary (current alarm statuses,
acknowledged/unacknowledged states, masking states)

46 | 8046 | ACK_OPTION OXFFFF Selects whether or not the alarms related to the DI
block are automatically self-acknowledged.

47 | 8047 | ALARM_HYS 0.5% Hysteresis for alarm detection and resetting to prevent each alarm
from occurring and recovering repeatedly within a short time

48 8048 | Hi_HI_PRI 0 Priority order of HI_HI_ALM alarm

49 | 8049 | HI_HI_ULIM +INF Setting for HI_HI_ALM alarm

50 8050 | HI_PRI 0 Priority order of HI_ALM alarm

51 8051 | Hi_LIM +INF Setting for HI_ALM alarm

52 | 8052 | LO_LO_PR! 0 Priority order of LO_ALM alarm

53 {8053 | LO_LO_LIM +INF Setting for LO_ALM alarm

54 | 8054 | LO_PRI 0 Priority order of LO_LO_ALM alarm

55 | 8055 | LO_LIM +INF Setting for LO_LO_ALM alarm

56 | 8056 | DV_HI_PRI 0 Priority order of DV_HI_ALM alarm

57 {8057 { DV_HI_LIM +INF Setting for DV_HI_ALM alarm

58 8058 | DV_LO_PRi ] Priority order of DV_LO_ALM afarm

59 | 8059 | DV_LO_LIM +INF Setting for DV_LO_ALM alarm

60 | 8060 { HI_HI_ALM - Alam thatis generated when the PV value has exceeded the HI_HI_LiM value and
whose priority order* is defined in HI_H{_PRI.
* Priority order: Only one alarm is generated at a ime. When two or more alarms
occur at the same time, the alarm having the highest priority order is generated.
When the PV value has decreased below {HI_HI_LIM - ALM_HYS), HI_HI_ALMis
reset

61 (87061 | HI_ALM - As above

62 |} 8062 | LO_LO_ALM - As above Reset when the PV value has increased
above [LO_LIM + ALM_HYS].

63 | 8063 | LO_ALM - As above

64 | 8064 | DV_HI_ALM - An alarm that is generated when the vaiue of [PV - SP] has exceeded
the DV_HI_LIM value. Other features are the same as Hi_HI_ALM.

65 | 8065 | DV_LO_ALM - Alarm that is generated when the value of [PV - SP] has

decreased below the DV_LO_LIM value. Other features
are the same as LO_LO_ALM.

A-13
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APPENDIX 2. LINK MASTER FUNCTIONS

APPENDIX 2. LINK MASTER FUNCTIONS

A2.1 Link Active Scheduler

A link active scheduler (LAS) is a deterministic, centralized bus scheduler that can control communications on an H1
fieldbus segment. There is only one LAS on an HI1 fieldbus segment.

A YPK supports the following LAS functions.

¢ PN transmission: Identifies a fieldbus device newly connected to the same fieldbus segment. PN is short for Probe
Node.

« PT transmission: Passes a token governing the right to transmit, to a fieldbus device on the same segment. PT is
short for Pass Token.

¢ CD transmission: Carry out a scheduled transmission to a fieldbus device on the same segment. CD is short for
Compel Data.

« Time synchronization: Periodically transmits the time data to all fieldbus devices on the segment and returns the
time data in response to a request from a device.

¢ Live list equalization: Sends the live list data to link masters on the same segment.

« LAS transfer: Transfers the right to be the LAS on the segment to another link master.

A2.2 Link Master

A link master (LM) is any device containing a link active scheduler. There must be at least one LM on a segment.
When the LAS on a segment has failed, another LM on the same segment starts working as the LAS.

LM

Fl'here are 3 LMs on this segment. I

| Node address: 0x14
_ SlofTime =5

LM LM Basic device Basic device  Basic device  Basic device

Node address: Node address: Node address: Node address: Node address: Node address:
0x15 0x16 OxF1 0xF2 OxF3 OxF4

SlotTime =5 SlotTime =5

FA0201.EPS

Figure 1. Example of Fieldbus configuration-3 LMs on Same Segment
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A2.4 LM Functions

No.

Function

Description

LM initialization

When a fieldbus segment starts,
the LM with the smallest [V(ST) x
V(TN)] value within the segment
becomes the LAS.

At all times, each LM is checking
whether or not a carrier is on the
segment.

Startup of other
nodes (PN and

Node Activation
SPDU

Transmits a PN (Probe Node)
message, and Node Activation
SPDU message to devices which
return a new PR (Probe Response)

transmissions) message.

3 |PT transmission Passes a PT (Pass Token)
(including final bit | message to devices included in the
monitoring) live list sequentially, and monitors

the RT (Return Token) and final bit
returned in reply to the PT.

4 [CD transmission Transmits a CD (Compel Data)
message at the scheduled times.

5 | Time synchronization| Supports periodic TD (Time
Distribution) transmissions and
transmissions of a reply to a CT
{Compel Time).

6 |Domain download | Sets the schedule data.

server The schedule data can be
equalized only when the Domain
Download command is carried out
from outside the LM in question.
(The version of the schedule is
usually monitored, but no action
takes place, even when it changes.)

7 |Live list equalization| Transmits SPDU messages to LMs
to equalize live lists.

8 |[LAS transfer Transfers the right of being the LAS
to another LM.

9 jReading/writing of |See Section A2.5.

NMIB for LM

10 {Round Trip Defay | Not yet supported in the current
Reply (RR) version.

Reply to DLPDU

11

Long address

Not yet supported in the current
version.

TAD204.EPS
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APPENDIX 2. LINK MASTER FUNCTIONS

I(nsdn:;( Parameter Name (Sub msduel))(-)p arameter Name Defa;:tg:(g:tory A Remarks
370 |PLME_BASIC_ 0 R
CHARACTERISTICS 1 ChannelStatisticsSupported 0x00
2 MediumAndDataRatesSupported 0x4900000000000000
3 lecVersion 1{0x1)
4 NumOfChannels 1 (Ox1)
5 PowerMode 0 (0x0)
371 |CHANNEL_STATES 0 R
1 channel-1 0 (0x0)
2 channel-2 128 (0x80)
3 channel-3 128 (0x80)
4 channel-4 128 (0x80)
5 channel-5 128 (0x80)
6 channel-6 128 (0x80)
7 channel-7 128 (0x80)
8 channel-8 128 (0x80)
372 |PLME_BASIC_INFO 0 R
1 InterfaceMode 0 (0x0)
2 LoopBackMode 0 (0x0)
3 XmitEnabled 1(0x1)
4 RevEnabled 1(0x1)
5 PreferredReceiveChannel 1 (Ox1)
6 MediaTypeSelected 73 (0x49)
7 ReceiveSelect 1 (Oxt)
373 |LINK_SCHEDULE_ACTIVATION_VARIABLE RW
374 |LINK_SCHEDULE_LIST_|0O R
ggégggwmsncs_ 1 NumOfSchedules 0
2  NumOfSubSchedulesPerSchedule |1
3 ActiveScheduleVersion 0
4 ActiveSheduleOdindex 0
5 ActiveScheduleStartingTime 0
375 |DLME_SCHEDULE_ 0 R
DESCRIPTOR.1 1 Version 0
2 MacrocycleDuration 0
3 TimeResolution 0
376 |DLME_SCHEDULE_ 0 R
DESCRIPTOR.2 1 Version 0
2 MacrocycleDuration 0
3 TimeResolution 0
377 |DOMAIN.1 Read/write impossible. Get-OD possible.
378 [DOMAIN.2 Read/write impossible. Get-OD possible.
TAD205-2.EPS
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(7) CurrentLinkSettingRecord and

APPENDIX 2. LINK MASTER FUNCTIONS

(9) PimeBasicCharacteristics

ConfiguredLinkSettingsRecord Sub- sml
CurrentLinkSettingRecord indicates the bus parameter index| Elément s] Value Description
settings currently used. ConfiguredLinkSettingsRecord 1 |Channel | 1 |0 Statistics data
indicates the bus parameter settings to be used when Statistics are not
. L. Supported supported.
the device becomes the LAS. Thus, when a device is > Tviedi o Tos 0000000000 0000l Wi -
the LAS, its CurrentLinkSettingRecord and A:dg;:‘a X vollzgézemgjdr:,
ConfiguredLinkSettingsRecord have the same values. Rates and 31.25 kbps
Supported are supported.
Sub- Element Size | Descrip- 3 |iceVersion| 2 |0x0403 IEC 4.3is
index [bytes}{ tion supported.
1 |SlotTime 2 {vV(sT) 2 |Numo? 1 1
2 |PerDipduPhiOverhead 1 |V(PhLO}) Channels
3 |MaxResponseDelay 1 [V(MRD) 5 {Power 1|0 0: Bus-powered;
4 |FirstUnpolledNodeld 1 |V(FUN) Mode & Se"'p‘::::i‘:s
isLi 2 vt '
5 [ThisLink () (10) ChannelStates
6 |MininterPduDelay 1 |V(MID) s
Sub- ize .
7 |NumConsecUnpolledNodeld 1 |V(NUN) index|  ElOment | ieq| Value Description
8 |PreambleExtension 1 |V(PhPE) 1 {Channel 1 1 | 0x00 |in Use, No Bad since last
9 |PostTransGapExtension 1 |V(PhGE) read, No Silent since last
- read, No Jabber since last
10 |MaxinterChanSignalSkew 1 |V(PhIS) read, Tx Good, Rx Good
11 |TimeSyncClass 1 JV(TSC) 2 IChannel 2 1 | 0x80 |Unused
et ThGROSERS 3 |Channel 3 1 [ 0x80 {Unused
(8) DimeBasicinfo 4 |Channel 4 1 | 0x80|Unused
Suor Element [:;tze:] Description 5 |Channel 5 1 | 0x80 [Unused
1 {SlotTime 2 llindicates the capability 6 |Channel 6 1 | 0x80 Unused
value for V(ST) of the 7 {Channel7 1 ] 0x80 |Unused
device. 8 |Channel 8 1 | 0x80]Unused
PerDIpduPhlOverhead 1 |V(PhLO) TAG211 EPS
MaxResponseDelay 1 |Indicates the capability (11) PimeBasicinfo
value for V(MRD) of -
the device. Sub- Efement Size |\ 1e Description
ThisNod V(TN), node add index [bytes]
isNode , node address
1 |InterfaceMode 1 ]0 0: Half duplex;
ThisLink 2 | V(TL), link-id 1: Fuil duplex
MinlnterPduDelay Indicates the capability 2 |LoopBackMode 1 0 0: Disabled; 1: MAU;
value for V(MID) of the 2:MDS
device. - -
XmitEnabled 1 | 0x01{Channe! 1 is enabled.
7 |TimeSyncClass 1 |Indicates the capability -
value for V(TSC) of the RcvEnebled 1 {0x01|Channel 1 is enabled.
device. PreferredReceive| 1 | 0x01|Channet 1 is used for
8 {PreambleExtension 1 |V(PhPE) Channel reception.
PostTransGapExtension | 1 | V(PhGE) 6 [MediaType 1 | Ox49{ Wire medium, voltage
- Selected mode, and 31.25 kbps
10 |MaxinterChanSignalSkew| 1 [V(PhIS) are selected.
TA0209.£PS . R
7 |ReceiveSelect 1 | 0x01]Channel 1 is used for
reception.

TAO212 EPS

(12) LinkScheduleActivationVariable

Writing the version number of an LAS schedule, which
has already been downloaded to the domain, to this
parameter causes the corresponding schedule to be
executed. On the other hand, writing O to this param-
eter stops execution of the active schedule.

1M 21804D01-01E
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APPENDIX 3. DD METHODS AND DD MENU

APPENDIX 3. DD METHODS AND DD

MENU

A3.1 Overview

Fieldbus technology has enabled a broad range of
functions to be covered by a field device alone.
Conversely, it has resulted in increased parameters to
support these increased functions. To alleviate intricate
operations due to the multiplied parameters and to
provide easier-to-use user interfaces, fieldbus technol-
ogy offers a menu facility and interactive guidance
facility called methods, to be incorporated in device
descriptions (DDs). With a field device whose DD
contains a pre-embedded menu and methods, users can
easily and intuitively access desired parameters and
perform a series of setup operations.

A DD menu and DD methods are features embedded in
a DD file for a field device, therefore, software
supporting them needs to be used on the host computer
for fieldbus system configuration. Make an inquiry to
the software supplier about whether and how the
software you use supports DD menus and DD methods.
This User’s Manual describes only the DD menu and
DD methods of the YPK110.

A3.2 DD Methods

DD methods guide you in setting parameter procedures
properly. Simply following instructions given by DD
methods will accomplish the intended parameter setting
without accessing a wrong parameter or failing to
follow the correct setting procedure. Note that in
principle, accessing the individual parameters can also
make the settings that can be made using DD methods.

A3.2.1 Transducer Block

1) Output Range Scaling

This method sets PRESSURE_LO and PRESSURE_HI
according to the input pressure range of the pneumatic
positioner (pneumatic-to-pneumatic positioner) or valve
to be used. For more information on the parameter
content and work included in this method, see Chapter
5 “SETUP.”

* Checking the modes of the AO/TB blocks

¢ Select either of the following two methods:
(1) Teaching the desired valve position
(2) Setting 0/100% pressure directly

« If (1) is selected, the YPK110 prompts you to
change FINAL_VALUE.value and sets
OUT_PRESSURE to PRESSURE_LO or
PRESSURE_HI.

o If (2) is selected, the YPK110 directly sets
PRESSURE_LO and PRESSURE_HI as output
range parameters.

2) User Calibration

In this method, the user measures output pressure at a
desired point (0%, 100% or 50% point) of calibration
to calibrate the converter with regard to the output
pressure. For more information on this calibration
work, see “User Calibration” in Chapter 12

* Check the modes of the AO/TB blocks.

¢ Select the items to be tuned from 0%, 100%, 50%
and Off options under USER_CAL_EXEC.

*  Wait until the output pressure stabilizes.

 Store the manometer value in YPK110 by writing it
to CAL_PRESSURE.

* The YPK110 prompts you to repeat selecting from
the options of the USER_CAL_EXEC parameter
mentioned above, and completes user calibration
when the Off option is selected.

1M 21B04DO1-01E
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A3.3 DD Menu

The DD menu consists of layered menu trees that
categorize the parameters and DD methods, and
enables users to promptly access desired parameters.

A3.3.1 Resource Block Menu
Items marked with [J shows method.

Resource block (Top menu)

Block Info

|- TAG_DESC

— STRATEGY

— ALERT_KEY

Mode Block

I— MODE_BLK.TARGET

— MODE_BLK.ACTUAL

- MODE_BLK.PERMITTED

— MODE_BLK.NORMAL

Configuration

— CONFIRM_TIME

— WRITE_LOCK

— Feature Info

FEATURES

FEATURE_SEL

— Cycle Info

CYCLE_TYPE
E CYCLE_SEL
MIN_CYCLE_T

— Notify Info
MAX_NOTIFY
LIM_NOTIFY

— Sheding

SHED_RCAS

SHED_ROUT

Diagnostics/Alerts

— Status

|- MODE_BLK.ACTUAL

— BLOCK_ERR

RS_STATE

FAULT_STATE

— Set/Clear FSTATE

Device Status

— Alert Parameters

— BLOCK_ALM

l— ALARM_SUM

— ACK_OPTION

— WRITE_PRI

WRITE_ALM

UPDATE_EVT

Others

k— RESTART

F— GRANT_DENY

[— SIM_ENABLE_MSG
— Hardware Info
HARD_TYPES
MEMORY_SIZE
NV_CYCLE_T
FREE_SPACE
FREE_TIME

FAQ301-1.EPS

A-25

APPENDIX 3. DD METHODS AND DD MENU

— l|dentification

|- MANUFAC_ID

- DEV_TYPE

— DEV_REV

‘— DD_REV

— Other info

— ITK_VER

— SOFT_REV

—— SOFT_DESC
Query Device

Standard parameters
Enhanced parameters

FAO301-2. EPS
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}— Continuous Data

|- TOTAL_CYCLE_COUNT
— TOTAL_TRAVEL

+— TOTAL_OPEN_TIME

— TOTAL_CLOSE_TIME

~— TOTAL_NEAR_CLOSE_TIM
— Signature functions

|- [Signature execution]
- [ Upload Signature data]
— [Upload Signature header data]

Query Device

I TB profile parameters

— TB original parameters(part1)
+— TB original parameters(part2)
~— TB original parameters(part3)

FAQ302-3 EPS

APPENDIX 3. DD METHODS AND DD MENU

A3.3.3 AO Block Menu

Items marked with (J shows method.

AO FB (Top menu)

Block Info
TAG_DESC
STRATEGY
ALERT_KEY

Mode Block

Dynamic variables

|— CAS_IN

—~ RCAS_IN

— SP

— OUT

— READBACK

+— PV

— BKCAL_OUT

- RCAS_OUT

Configuration

l— CHANNEL

— Scaling/Limits

PV_SCALE

— XD_SCALE

— SP_RATE_DN

— SP_RATE_UP

— SP_HI_LIM

— SP_LO_LIM

- Options

|- 10_OPTS

'— SHED_OPT
[ Failsafe
FSTATE_TIME
FSTATE_VAL
iagnostics/Alerts
| Block Status
MODE_BLK
BLOCK_ERR
— Alert Parameters
BLOCK_ALM
UPDATE_EVT
Simulation Enable
1 Simulation Disable
Others
|~ GRANT_DENY
Query Device

o

L standard parameters

A-27

— STATUS_OPTS
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A3.3.6 PID Block Menu

Items marked with (] shows method.

PID FB (Top menu)
Block info
TAG_DESC
STRATEGY
ALERT_KEY
Mode Block
Dynamic variables
|- cAs_IN
— RCAS_IN
— ROUT_IN
- SP
— IN
— PV
— OUT
— BKCAL_IN
— BKCAL_OUT
— RCAS_OUT
— ROUT_OUT
— Others
|- FF_VAL
— TRK_VAL
— TRK_IN_D
Configuration
— Scaling/Filter/Limits
- PV_SCALE
— OUT_SCALE
I SP_RATE_DN
|- SP_RATE_UP
+— PV_FTIME
|- SP_Hi_LIM
|- SP_LO_LIM
|- OUT_HI_LIM
L OUT_LO_LIM
|- Control Parameters
— GAIN
|— RESET
— RATE
| — BYPASS
L BAL_TIME
|- Feed Forward Control
FF_SCALE
FF_GAIN
|— Tracking
L TRK_SCALE
— Options
CONTROL_OPTS
STATUS_OPTS
SHED_OPT
BKCAL_HYS
Diagnostics/Alerts
|— Block Status
MODE_BLK.ACTUAL
BLOCK_ERR
| Alert Parameters
|- BLock_Am

FAQ306-1.EPS

A-29

Others

APPENDIX 3. DD METHODS AND DD MENU

Common set

|- ALARM_SUM
— ACK_OPTION
L— ALARM_HYS
Hi Hi Alarm

— HI_HI_PRI
+— HI_HI_LIM
— HI_HI_ALM
Hi Alarm

— HI_PRI

— HI_LIM

— Hi_ALM

Lo Alarm

|— LO_PRI

— LO_LIM

— LO_AWM

Lo Lo Alarm

t— LO_LO_PRI
— LO_LO_LIM
— LO_LO_ALM

|— DV_HI_PRI

— DV_HI_LIM

— DV_HI_ALM
Deviation Low Alarm
|- ov_Lo_PRI
I DV_LO LM
L DV_LO_ALM
UPDATE_EVT

- GRANT_DENY
Query Device
L Standard parameters

Deviation High Alarm

FA0306-2.EPS
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ﬂ NOTE

The download tool can not execute downloading
during other system connects to the systerm/
network management VFD of the device.

A4.4 Flow of Software Download

The flowchart below outlines the software download
procedure. Although the time taken for the entire
procedure varies depending on the size of the field bus
device’s software, it will take about 20 minutes for a
one-to-one connection between a fieldbus device and
download tool, and longer when multiple field devices
are connected to the fieldbus.

Select the software file(s) you
want to download.

Select the device(s) to which you
want to download software.

Transmit the software to the field
device(s).

Activate the device(s) to start with
new software.

FA0402 EPS

Figure 2. Flow of Software Download Procedure

A CAUTION

Carrying out a software download leaves the PD
tag, node address, and transducer block calibra-
tion parameters that are retained in the nonvola-
tile memory inside the target device, but may
reset other parameters to the defaults (except a
minor update that does not change the number
of parameters). Hence, where necessary, save
the parameters using an engineering tool,
parameter setting utility, or the like before
carrying out a software download, and then
reconfigure the field device(s) after the down-
load. For details, see Section A4.6.

APPENDIX 4. SOFTWARE DOWNLOAD

A CAUTION

The current dissipation of the target field device
increases transitorily immediately after a down-
load due to erasing of the FlashROM'’s contents.
Use a fieldbus power supply which has sufficient
capacity to cover such increases in feed current.

A CAUTION

Upon completion of the activation, the target
fieldbus device performs resetting internally,
which temporarily halts fieldbus communication
and function block executions. Be especially
careful about a valve positioner; the output air
pressure will fall to the minimum level (i.e., zero).

A CAUTION

Do not turn off the power to a field device or
disconnect the download tool during a download
or activation. The device may fail as a result.

ﬂ NOTE

Be careful about the noise on the fieldbus link.
If the fieldbus is noisy, the downloading may
take a very long time or fail.

A4.5 Download Files

Download files have the following filenames (with the
filename extension of “.ffd”). Take care to choose the
correct download file for the target field device:

“594543” + device family + “_ + device type + “_”
+ domain name + “_” + software name + “_” +

software revision + “.ffd”
For example, the name of the download file may have
the following name:

594543000A _000A_YPK-SD_ORIGINAL_R101.ffd

Refer to A4.11(3) DOMAIN_HEADER about each
keyword of the file name.

iM 21B04D01-01E
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A4.7 Troubleshooting

For error messages appearing in the download tool, see also the User’s Manual of download tool.

Table 2.  Actions after Software Update

APPENDIX 4. SOFTWARE DOWNLOAD

Symptom

Cause

Remedy

download, disabling the
download.

An error occurs before starting a

The selected download file is not for the
selected field device.

Check SOFTDWN_ERROR in the resource
block and obtain the correct file.

download, disabling the
download.

An error occurs after starting a

You attempted to update the device revision
by downloading a file which is not an original
file.

Check SOFTDWN_ERROR in the resource
block and obtain the original file.

The selected field device does not support
software downloading.

Check whether the option code /EE is
included in the model and suffix codes of the
device.

The voltage on the fieldbus segment falls
below the specified limit (9 volts).

Check the capacity of the field bus power
supply used and the voltage at the terminal.

There was an error in a checksum or the
number of transmission bytes.

Check SOFTDWN_ERROR in the resource
block and obtain the correct file.

The download tool does not allow download
with same software revision.

Check the setting of the download tool.

The download takes far longer
than expected or fails frequently.

The fieldbus segment is noisy.

Check the noise on the fieldbus segment.

An error occurs after activation.

Transient error caused by the internal
resetting of the field device

Check whether communication with the field
device has recovered after a while.

effect after the activation.

The new software does not take

The file of the current revision was
downloaded.

Obtain the correct file.

Failure of the memory in field device, etc.

Check SOFTDWN_ERROR in the resource
block, and re-try downloading.
if fails, place a service call.

TAO402 EPS

A4.8 Resource Block’s Parameters Relating to Software Download

Table 3. Additional Parameters of Resource Block
Relative Index Parameter Name Default Write Description
Index (Factory Set) | Mode

53 1053 SOFTDWN_PROTECT | Ox01 Defines whether to accept software downloads.
0x01: Unprotected
0x02: Protected

54 1054 SOFTDWN_FORMAT 0x01 Selects the software download method.
0x01: Standard

55 1055 SOFTDWN_COUNT 0 — Indicates the number of times the internal
FlashROM was erased.

56 1056 SOFTDWN_ACT_AREA {0 — Indicates the ROM number of the currently
working FlashROM.
0: FlashROM #0 working
1: FlashROM #1 working

57 1057 SOFTDWN_MOD_REV 1,0,0,0,0,0, —_ Indicates the software module revision.

0,0,0

58 1058 SOFTDWN_ERROR 0 — Indicates the error during a software download.

See Table 4.
TAQ103.EPS
M 21B04DO1-01E
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APPENDIX 4. SOFTWARE DOWNLOAD

A4.9 View Objects Altered by Software Download

(1) Resource Block

A-35

Relative VIEW | VIEW | VIEW | VIEW
Parameter Name
Index 1 2 3 4
53 SOFTDWN_PROTECT 1
54 SOFTDWN_FORMAT 1
55 SOFTDWN_COUNT 2
56 SOFTDWN_ACT_AREA 1
57 SOFTDWN_MOD_REV 16
58 SOFTDWN_ERROR 2
Total bytes 22 30 73 35
TAD405 EPS
(2) Transducer Block
Relative | Parameter | VIEW | VIEW VIEW 3 VIEW 4
Index Name 1 2 1st ond 1st ond 3rd 4th 5th 6th
132 TEST_48 1
Total bytes 41 61 100 100 84 9N a1 87 90 49
TAD406.EPS
IM 21B04D01-01E
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APPENDIX 4. SOFTWARE DOWNLOAD

A4.11 Comments on System/Network Management VFD Parameters

A IMPORTANT

Relating to Software Download

Do not turn off the power to a field device immediately after changing parameter settings. Data writing
actions to the EEPROM are made redundant to ensure reliability. If the power is turned off within 60
seconds after setup, the parameters may revert to the previous settings.

(1) DWNLD_PROPERTY

Sub Element Size Description
Index (Bytes)
1 Download Class 1 Indicates the download class.
1:Class 1
2 Write Rsp Returned For 1 Indicates whether a write response is returned to the ACTIVATE
ACTIVATE command.
1: Write Response Returned
3 Write Rsp Returned For 1 Indicates whether a write response is returned to the PREPARE
PREPARE command.
1: Write Response Returned
Reserved 1 (Reserved)
5 ReadyForDwnid Delay Secs | 2 Indicates the maximum delay after receipt of the
PREPARE_FOR_DWNLD command to proceed to transition from
DWNLD_NOT_READY to DWNLD_READY.
6 Activation Delay Secs 2 Indicates the maximum delay after receipt of the ACTIVATE command to
proceed to transition from DWNLD_OK to DWNLD_NOT_READY.

TAQ408.EPS

A-37 IM 21804D01-01E
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Customer YPK110
Mainter_iance
Parts List

Fieldbus-to-Pneumatic Converter

3
ftem Part No. Qty Description
1 F9341RA 1 Cover
2  F9341JP 1 O-Ring
3 — 1 IP Cover
4  G9303AG 1 O-Ring
5 — 1 1P Module
6  Y9408ZU 3 Bolt Hex. Socket
7 F91778Z 1 1P Module Assembly
8 —_ 1 Name Plate
9  F9300AG 2 Screw
10  UO103FP 3 Screen
1 Below 2 Plug
G9612EJ For Connection code 1 and 6
G9612EL For Connection code 3
12 SeeTable t 2 Pressure Gauge

Table 1. Pressure Gauge Part Number (item 12).

Option code
QOutput signal code
/GP /GB /GE
1,5,and7 G9615EA G9615EC G9615EB
2,6,and 8 G9615ED G9615EF G9615EE
YOKO G AW A ’ Al Rights Reserved, Copyright © 2000, Yokogawa Electric Corporation. CMPL 21B04D01-01E
1st Edition: Mar. 2004(YG)

Yokogawa Electric Corporation
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Quality Model YPK110

In spection Fieldbus-to-Pneumatic
p onverter
Standards c
This inspection standard applies to Model YPK110 2.4 Operation Check of A/M Transfer Switch
Fieldbus-to-Pneumatic Converter. and Dial Pressure Gauge
Set the Auto/Manual (A/M) transfer switch to M
1.INSPECTION ITEMS position (manual operation). ,
. . Vary the supply pneumatic pressure using a pressure
1.1 Insulation Resistance Test tester. For the model with pressure gauges (Optional
1.2 Dielectric Strength Test coq? /G0), check th;af:lthe l?_:Jtput c'iie}l pressure gg_auge
pointer moves smoothly while applying pneumatic
1.3 Input/Output Test pressure from 0 kPa to maximal value of gauge.

1.4 Operation Check of A/M Transfer Switch
and Dial Pressure Gauge *

Note: The items marked with an asterisk (*) are subject
to inspection by test certificate only. @
24VDC +1%
2.INSPECTION METHODS, ['
L Fieldbus communication
STANDARD, AND CONDITIONS oo omunicati
. . R by Yokogawa) RC
2.1 Insulation Resistance Test i ol I i
Test the insulation resistance by applying 500V DC ¢ R
between the input terminat and the ground terminal L HHW -
(Using “+” and “~” terminals results in short-circuit).
The insulation resistance must be 100 MQ or greater.
However, for the model with lightning protection R =50Q+10 -
(Optional code /A), apply 100V DC and the resis- C =2pF x04pF
tance must be 20 MQ or greater. L =5mH +5%

Rl =50Q +1%
FOIEEPS

2.2 Dielectric Strength Test
Test the dielectric strength by applying 500V AC (a
substantially sinusoidal waveform) of 50 or 60 Hz
between the input terminal and the ground terminal.
The positioner must withstand this voltage for one
minute. However, for the model with lightning
protection (Optional code /A), apply 100V AC.

2.3 Input/Output Test

Connect the Fieldbus communication instrument (see
Figure 1.), and a standard pressure gauge to the
pneumatic output port. Then execute the Fieldbus
communication instrument to apply the set point" of
0, 25, 50, 75, 100, 75, 50, 25, 0% to the YPK110, and
measure the output pressure.

Tolerances at each check point must be +0.2% of
span.

Figure 1. Wiring

*1: Setthe AO function block and transducer block
to “Out of Service (O/S)" mode, then enter the
set point to “FINAL_VALUE” of transducer block.

All Rights Reserved. Copyright © 2004, Yokogawa Electric Cor tion QIS 21 B04D01-01E
YOKOGAWA ‘ e et 1st Edition: Mar. 2004






