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Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicin g this equipment.

Practice all plant and safety instructions and prec autions.
General

Precautions Failure to follow instructions can cause personal i njury and/or property damage.

This publication may have been revised or updated s ince this copy was produced.
A To verify that you have the latest revision, check manual 26455, Customer
Publication Cross Reference and Revision Status & Distribution Restrictions, on
Revisions the publications page of the Woodward website:
www.woodward.com/publications

The latest version of most publications is availabl e on the publications page. If
your publication is not there, please contact your customer service representative
to get the latest copy.

mechanical, electrical, or other operating limits m ay cause personal injury and/or
property damage, including damage to the equipment. Any such unauthorized

Proper Use  modifications: (i) constitute "misuse” and/or "negl igence” within the meaning of
the product warranty thereby excluding warranty cov erage for any resulting
damage, and (ii) invalidate product certifications or listings.

f Any unauthorized modifications to or use of this eq uipment outside its specified

If the cover of this publication states "Translatio n of the Original Instructions”
please note:

The original source of this publication may have be en updated since this
TranSIQted translation was made. Be sure to check manual 26455, Customer Publication
Publications  cross Reference and Revision Status & Distribution Restrictions, to verify whether
this translation is up to date. Out-of-date transla  tions are marked with ~ AAlways
compare with the original for technical specificati ons and for proper and safe
installation and operation procedures.

Revisions— A bold, black line alongside the text identifies ch anges in this publication since the
last revision.

Woodward reserves the right to update any portion o f this publication at any time. Information provide d by Woodward is
believed to be correct and reliable. However, no re  sponsibility is assumed by Woodward unless otherwis e expressly
undertaken.
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Copyright © Woodward, Inc. 2018 - 2020
All Rights Reserved
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Warnings and Notices

Important Definitions
This is the safety alert symbol used to alert you to potential personal injury hazards. Obey all
safety messages that follow this symbol to avoid possible injury or death.

. DANGER - Indicates a hazardous situation, which if not avoided, will result in death or serious injury.
*  WARNING - Indicates a hazardous situation, which if not avoided, could result in death or serious

injury.

+ CAUTION - Indicates a hazardous situation, which if not avoided, could result in minor or moderate
injury.

. NOTICE - Indicates a hazard that could result in property damage only (including damage to the
control).

IMPORTANT - Designates an operating tip or maintenance suggestion.

The engine, turbine, or other type of prime mover s hould be equipped
with an overspeed shutdown device to protect agains t runaway or
damage to the prime mover with possible personal in jury, loss of life,
or property damage.

Overspeed /
Overtemperature /
Overpressure

The overspeed shutdown device must be independento  fthe prime
mover control system. An overtemperature or overpre ssure shutdown
device may also be needed for safety, as appropriat  e.

The products described in this publication may pres ent risks that
could lead to personal injury, loss of life, or pro perty damage. Always
wear the appropriate personal protective equipment (PPE) for the job
Personal Protective  at hand. Equipment that should be considered includ  es but is not
; limited to:

Equipment . Eye Protection
. Hearing Protection
. Hard Hat
. Gloves
. Safety Boots
. Respirator

Always read the proper Material Safety Data Sheet ( MSDS) for any
working fluid(s) and comply with recommended safety equipment.

Be prepared to make an emergency shutdown when star  ting the
engine, turbine, or other type of prime mover,top  rotect against
runaway or overspeed with possible personal injury, loss of life, or

Start-up property damage.

i

To prevent damage to a control system that uses an alternator or

N O TI CE battery-charging device, make sure to turn off the charging device
: before disconnecting the battery from the system.
Battery Charging g y y

Device
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Electrostatic Discharge Awareness

Electronic controls contain static  -sensitive parts. Observe the
NO TICE following precautions to prevent damage to these pa rts:
. Discharge body static before handling the control ( with power to
Electrostatic the control turned off, contact a grounded surface and maintain
Precautions contact while handling the control).
e Avoid all plastic, vinyl, and Styrofoam (except ant istatic versions)
around printed circuit boards.
. Do not touch the components or conductors on a prin ted circuit

board with your hands or with conductive devices.

To prevent damage to electronic components caused b y improper
handling, read and observe the precautions in Woodw  ard manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.

1. Avoid the build-up of static electricity on your body by not wearing clothing made of synthetic
materials. Wear cotton or cotton-blend materials as much as possible because these do not store
static electric charges as much as synthetics.

2. Do not remove the printed circuit board (PCB) from the control cabinet unless absolutely necessary.
If you must remove the PCB from the control cabinet, follow these precautions:

. Do not touch any part of the PCB except the edges.

. Do not touch the electrical conductors, the connectors, or the components with conductive
devices or with your hands.

«  When replacing a PCB, keep the new PCB in the plastic antistatic protective bag it comes in
until you are ready to install it. Inmediately after removing the old PCB from the control cabinet,
place it in the antistatic protective bag.

To prevent damage to electronic components caused b y improper
NO TICE handling, read and observe the precautions in Woodw  ard manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.
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Regulatory Compliance

Regulatory Compliance/Certification information is contained within 35072 Volume 1

Safety Symbols

1 Direct Current

Alternating Current

Both Alternating and Direct Current

Caution, risk of electrical shock

Caution, refer to accompanying documents

Protective conductor terminal

Frame or chassis terminal

+®> >
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Introduction
]

This volume of the manual contains application-specific notes and example configurations of typical
compressor train applications. It also contains detailed information on the Service Menu available in the
Vertex.

This volume gives users an overview of the Vertex control’s capabilities, and example applications within
a system. Typical applications are shown schematically and their functionality explained. Programming
and Start/Run mode notes for each application are provided to assist application programmers in
configuring the Vertex for their application.

General Installation and Operating Notes and Warnin  gs
This equipment is suitable for use in Class I, Division 2 , Groups A, B, C, and D, Zone 2, Group IIC, or
non-hazardous locations.

This equipment is suitable for use in European Zone 2, Group Il environments per compliance with
EN60079-15, Electrical apparatus for explosive atmospheres — Type of protection ‘n’ and “ic”.

These listings are limited only to those units bearing the certification identification.

Field wiring must be stranded copper wire rated at least 75 °C for operating ambient temperatures
expected to exceed 50 °C.

Peripheral equipment must be suitable for the location in which it is used.

Wiring must be in accordance with North American Class I, Division 2 or European Zone 2 wiring
methods as applicable, and in accordance with the authority having jurisdiction.

EXPLOSION HAZARD —Do not connect or disconnect while circuit is
live unless area is known to be non-hazardous.

Substitution of components may impair suitability f or Class |,
Division 2.

RISQUE D’EXPLOSION—NEe pas raccorder ni débrancher
tant que linstallation est sous tension, sauf en ¢ as
I'ambiance est décidément non dangereuse.

La substitution de composants peut rendre ce matéri el
inacceptable pour les emplacements de Classe |, Div  ision 2.
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Chapter 11.

Dual Redundant Configuration
|

Two Vertex controllers can be applied together and configured to function in a dual-redundant manner to
increase overall system reliability and availability. In such applications, one Vertex functions as the
SYSCON (In-Control) unit and controls all aspects of the compressor system. The second Vertex
functions as a BACKUP unit and tracks the SYSCON Vertex's operating parameters to ensure a smooth
transfer if the SYSCON Vertex fails.

In a redundant configuration, all Vertex functionality is available so that redundant operation is available
for the same compressor protection and operation, including:
. One or two section compressors (axial and centrifugal) Anti-surge control

*  Performance controller
. Performance Load Sharing (up to five trains)

The Vertex uses the term Primary to describe the unit with DIP Switch position 0001 and the term
Secondary to describe the unit with DIP Switch position 0002 (please refer to Appendix A in the Flex500
hardware manual 26838 for DIP switch configuration instructions). The Primary and Secondary unit
designations allow the system to identify each unit specifically. The term SYSCON is used to describe the
unit that is currently in-control of the system and the term BACKUP to describe the tracking unit. Either of
the Primary or Secondary units can become the SYSCON unit, but in a healthy system, the Primary unit
will always boot up as the SYSCON.

The Vertex operating system continuously keeps the BACKUP unit in-sync with the current control state
of the SYSCON. On a control transfer, the BACKUP unit becomes the new SYSCON in the exact same
state as the previous unit just prior to the transfer. The previous SYSCON will then become the BACKUP
unit and begin tracking the SYSCON in the same way. Once the transfer occurs, the new SYSCON
begins controlling the system processing its local 10. The system is designed to have identical IO signals
between both the Primary and Secondary units such that either unit can become SYSCON with no
change in the system control state. In the case of an 10 signal discrepancy between the SYSCON and
BACKUP units, an alarm is annunciated.

If the system transfers control and an IO signal is not available, the new SYSCON unit will process the
signal failure of that function as described in Volume 1 of this manual. For example, if the performance
Input is healthy on the SYSCON but failed on the BACKUP and the SYSCON fails, the control will
transfer the SYSCON and the performance controller will be disabled.

Transfer of control is initiated under the following conditions:

. SYSCON Vertex failure (CPU or internal problem, OS)

. Loss of power to the SYSCON Vertex

. Loss of all speed probes to the SYSCON Vertex

. Loss of critical process signal inputs to the SYSCON Vertex

. SYSCON Vertex actuator driver (ACT or AO) output failure detected
. CAN communication fault

*  Auser “Transfer” command

The Vertex operating system also manages operational commands (Local Panel Commands,
RemoteView Commands, or DCS Modbus Commands) and ensures that all operational commands are
given to the SYSCON when performed on either unit. This allows the turbine to be operated from either
the SYSCON or BACKUP unit. In this way, the BACKUP unit also serves as a redundant interface to
operate the turbine. The BACKUP unit will always display the same control states and variables as the
SYSCON. All IO as seen from the BACKUP unit on the IO channel pages and operation pages are the
signals being processed by the SYSCON. When the SYSCON is transferred, the signals displayed switch
to the other unit, as it is now in control of the system. The signals into the BACKUP unit can be monitored
from the DR Overview GUI pages.
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Unlike commands over communication paths (Local Panel, RemoteView, or DCS Modbus Commands),
only the SYSCON processes hardwired Discrete Input signals. Therefore, the system is designed to have
Discrete Input signals wired to each Vertex controller so that a command or system signal is seen by both
Vertex units simultaneously.

When Configuration, Service, or Runtime settings are adjusted in either the SYSCON or BACKUP the two
units will automatically synchronize the settings changes so that both units contain identical settings.
When a Save Settings command is issued, both units will save settings to non-volatile memory. It is only
necessary to configure or make settings updates in one of the units. The operating system will
automatically update both systems to keep them in sync.

The VertexDR Field Termination Module (FTM) provides a convenient method for wiring 10 signals and
the discrete interconnect signals between the two Vertex units. Please refer to Appendix A in the Flex500
hardware manual 26838 for details on the VertexDR FTM and IO signal wiring.

Ethernet Comms

=] I

Figure 11-1. Typical Redundant Vertex Application Configuration
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Part Number Options

All Vertex model Part Numbers listed in Volume 1 (Rev A or later) can be configured for redundancy
through configuration options on the front panel and by following the hardware setup instructions in this
chapter. These models also support ‘simplex’ operation, similar to the previous models thus allowing
these newer versions to replace the older ones.

The Vertex Part Numbers in “Rev  —* of this manual do not support

IMPORTANT redundant configuration.

Part Number

5541-705 FTM AND CABLES, FLEX500 REDUNDANT

Terminology

Vertex Refers specifically to the Control/GUI application software features described in this
manual — identified on unit p/n label and logo on Home screen

VertexDR Refers to the Dual Redundant application version of the Vertex.

FTM Refers to the Field Termination Module (FTM) kit that prewires the field 10 and

interconnect signals
CrissCross Refers to the Relay #8 to DI #20 discrete health interconnection between the Primary and
Secondary units.

Redundant Setup and Configuration

Hardware Setup
Detailed hardware setup information is covered in the Flex500 Manual 26838 Appendix A.

The VertexDR Part Numbers are shipped with the fact  ory default
IMPORTANT settings of the DIP switches set to 0001 (Primary).

The following is a bullet list of the hardware configuration and control interlocks required to operate the

VertexDR controllers in a redundant mode.

. Must use the correct VertexDR part numbers identified in Chapter 1 (Rev A or later) of this manual,
35072V1.

. Must set DIP switches on top of controller to configure one as the Primary unit

. Must set DIP switches on top of controller to configure the other one as the Secondary unit

. Must use a CAT5 or 6 Ethernet cable and make a direct connection between ETHERNET port 4 of
each controller

. Must wire DI 24vdc power of each controller to the COM terminal of Relay #8 of the other controller
and wire the NO terminal of Relay #8 back to DI #20

Woodward Flex500 DR FTM Kit (5541-705)
The FTM Kit includes the following parts:

Table 11-1. Field Termination Module Kit Bill of Materials

Part Number Description

5541-705 FTM AND CABLES KIT, FLEX500/505/VERTEX REDUNDANT
L 5404-1484 (2x) HARNESS KIT, FTM, FLEX500/505/VERTEX REDUNDANT

L 5501-503 FTM MODULE, FLEX500/505/VERTEX REDUNDANT

The FTM Kit simplifies the signal splitting of 10 signals to each of the VertexDR control units and provides
a single point of termination for field signals.
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Flex500 FTM kit utilizes following input/outputs fr om VertexDR units:

* Two Speed Sensor inputs MPU #1, MPU #2 (MPU inputs).

* Four Analog input 4-20 mA channels AIN #1 — AIN #4 (only in self-powered mode).

e Three Analog output 4-20 mA channels AO #1 — AO #3.

* Two Actuator output channels ACT #1 — ACT #2 (can work in 4-20 mA/20-200 mA current range).

» Seven Discrete input channels DI #13 — DI #19 with Contact Power (DI124V_1, DI24V_2, DI_COM).

* Two Relay outputs RELAY #6, RELAY #7 (form-c).

» Relay output RELAY #8 and Discrete input DI #20 used to control interlock in redundant mode
(connection between RELAY#8 from one Flex500 unit to DIN#20 from second Flex500 unit and vice
versa).

Detailed information on the FTM Kit is covered in the Flex500 Manual 26838 Appendix A.

LA e Contror™ &

EW g

Figure 11-2. VertexDR with FTM

Input and Output Signals

Please refer to Appendix A in the Flex500 hardware manual 26838 for details on 10 signal wiring for each

channel type.

The I/O channels are configured the same as described in V1 of this manual. When an 10 channel is
configured, the configuration applies to both control units. All signal scaling and calibration is applied to
both units as the 1/0O signals are shared between both units for each channel.

The details for each IO channel type below describe how the channels function specifically in the Vertex

application and how failure modes are handled.

When the Dual Redundant version of the Vertex isus  ed,, Relay 8 and

IMPORTANT Discrete Input 20 are used in the health status com  munication
between the units. These channels are not available in the
application.

Woodward
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Analog Inputs

Each Analog Input signal should be wired to both VertexDR units utilizing the wiring methods described in
Appendix A of the Flex500 hardware Manual 26838 or through the DR-FTM. By following these wiring
schemes:

1) A transducer mA signal is seen identically by both the Primary and Secondary units and minimizes
the disturbance of a transfer.

2) The diodes across each unit terminals allow for unit replacement by completing the circuit when the
terminal is disconnected from a Vertex unit.

The following table describes the SYSCON and BACKUP behaviors on signal failures:

Table 11-2. Analog Input Fault Table

Channel SYSCON FAULT BACKUP FAULT  BACKUP STAT SYSCON Transfer
Analog Input FALSE FALSE Available No
Analog Input TRUE FALSE Available Yes
Analog Input FALSE TRUE Available (default) No
Analog Input TRUE TRUE Available Yes

Channel faults on either unit will produce an alarm and a difference between the SYSCON and BACKUP
Analog Input signals will be annunciated as a difference alarm.

MPU Inputs

MPU transducer signals drive both Primary and Secondary Speed Signal Input channels such that the
signal is identical between the two units. The following table describes the SYSCON and BACKUP
behaviors on signal failures:

Table 11-3. Single Speed Signal Fault Table

1 Speed Signal Configured

Channel SYSCON FAULT BACKUP FAULT  BACKUP STAT SYSCON Transfer
Speed Input FALSE FALSE Available No
Speed Input TRUE FALSE Available Yes
Speed Input FALSE TRUE Unavailable (default) No
Speed Input TRUE TRUE Available Yes

Woodward 14
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Table 11-4. Dual Speed Signal Fault Table

2 Speed Signals Configured

SS1 SS1 SS2 SS2
SYSCON BACKUP SYSCON BACKUP

Channel FAULT  FAULT  FAULT  FAULT BACKUP STAT SYSCON Transfer
Speed Input  FALSE FALSE FALSE FALSE Available No

Speed Input  TRUE TRUE X FALSE Available No "1
Speed Input X FALSE TRUE TRUE Available No *1
Speed Input X TRUE X TRUE Unavailable No *2
Speed Input TRUE FALSE FALSE FALSE Available No *3
Speed Input  FALSE FALSE TRUE FALSE Available No *3
Speed Input  TRUE FALSE TRUE FALSE Available Yes *4
Speed Input  TRUE TRUE TRUE TRUE Unavailable Yes S

*1 — As long as there is a BACKUP signal available, the BACKUP is available.
*2 — Both MPUs faulted on the BACKUP inhibits a transfer

*3 — A single channel fault does not transfer

*4 — A fault on both SYSCON channels causes a transfer

*5 — All probes must be failed to trip on SYSCON and BACKUP

A difference between the SYSCON and BACKUP MPU signals will be annunciated as a difference alarm.

The automatic Open Wire Detection function that is available on the original versions of the simplex
Vertex, is not available on the DR version. This is due to the fact that the MPU signals are paralleled
between the 2 controls. The open wire detection routine can be used as a manual check prior to starting
the unit and is available in the Service menu under the MPU signals screens.

To test the MPU, remove the speed signal connector from the backup
IMPORTANT unit, then initiate the test from the SYSCON unit. When complete, re-

attach the speed signal connector to the Backup unit. If the speed signal

connector is NOT removed from the Backup unit, the test will always pass.

PROX Inputs

If active probes are used, the VertexDR system will require a minimum of 2 probes and will support up to
four probes. When used, a minimum of 1 speed sensor per control is required and should be wired
directly to the control, no wiring of active/proximity probes is supported on the DR-FTM. In the
configuration of the VertexDR, only select the choice of “Use Speed Input Channel 2" if four probes are
being used (2 to each controller).

When using just 1 speed input into each controller —

» Both controllers will show the validated speed as the value seen by the SYSCON

» The VertexDR will transfer SYSCON control to the other unit if it detects a failed speed input signal as
per the above table

» The speed value in each controller can be seen on the Speed Inputs page under the Redundancy
Overview page menu

» Adjust the “Speed Difference Tolerance” setting, on this page, to an acceptable level of difference in
speed that can be tolerated when switching between the 2 units. When the difference between the
SYSCON and the BACKUP exceeds this value, the control will annunciate an alarm and make the
BACKUP unit unavailable
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Contact Inputs

In a healthy system, the SYSCON and BACKUP contact input signals will be identical. A difference
between the SYSCON and BACKUP Contact Input signals will be annunciated as a difference alarm. In
the case of a signal difference, the Vertex control will always follow the SYSCON signal status.

If a DI difference alarm is present, an operator action
causing a SYSCON transfer may result in unexpected
including a TRIP.

or event
results,

Relay Outputs

Relay Outputs will follow the SYSCON demand signal. When the SYSCON drives a Relay Output channel
to energize, that output is also energized on the BACKUP unit channel. The Appendix A wiring diagrams
of manual 26838 illustrate how to wire these as a logical AND or an OR of the two relay outputs to the

field device.

Analog Outputs

Analog Output currents are shared between the SYSCON and BACKUP units. The BACKUP unit will
output a constant 2mA demand as a circuit health check. The SYSCON will output a 2-18mA signal to
modulate the output demand according to the control logic. On detection of a BACKUP fault, the
SYSCON will pick up the BACKUP demand and output the full 4-20mA demand. On detection of a
SYSCON fault, the SYSCON will transfer and the new SYSCON unit will pick up the full 4-20mA demand.

The following table describes the SYSCON and BACKUP behaviors on signal failures, depending on
whether the Analog Output is configured as a Readout or is being used as an Actuator Driver:

Table 11-5. Analog Output Fault Table

SYSCON BACKUP BACKUP SYSCON
Channel FAULT FAULT STAT Transfer
Analog Output (RO) FALSE FALSE Available No
Analog Output (RO) TRUE FALSE Available Yes
Analog Output (RO) FALSE TRUE Available No
Analog Output (RO) TRUE TRUE Available Yes
SYSCON BACKUP BACKUP SYSCON
Channel FAULT FAULT STAT Transfer
Analog Output
(Driver) FALSE FALSE Available No
Analog Output
(Driver) TRUE FALSE Available Yes
Analog Output
(Driver) FALSE TRUE Unavailable No
Analog Output
(Driver) TRUE TRUE Unavailable Yes (TRIP)

Actuator Outputs

Actuator Output currents are shared between the SYSCON and BACKUP units. The BACKUP unit will
output a constant current demand, equal to half of the Minimum current setting, as a circuit health check.
The SYSCON will output half of the Minimum current plus the full 0-100% current value signal to
modulate the output demand according to the control logic. On detection of a BACKUP fault, the
SYSCON will pick up the BACKUP demand and output the full current demand. On detection of a
SYSCON fault, the SYSCON will transfer and the new SYSCON unit will pick up the full current demand.

Woodward
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When the high current range (0 -200 mA) is used on the actuator
channels, it is possible to damage the readback cir  cuit on the
controller if both the following events occur:

1. Awiring fault (open wire) exists on one of the actuator return
wires (this cannot be detected or annunciated by th e
application)

2. Operator commands both units to enter “Run Alone " mode —
which directs both controllers to become SYSCON

It is critical on these circuits to use the DR-FTM or if not using it to wire correctly as per the hardware
manual (using isolation diodes on both the positive and negative signal lines) in order to have correct
output current readback signals.

The following table describes the SYSCON and BACKUP behaviors on signal failures:

Table 11-6. Driver Single Coil Fault Table

Single Coil Shared Actuators

SYSCON BACKUP BACKUP SYSCON
Channel FAULT FAULT STAT Transfer
Actuator Driver FALSE FALSE Available No
Actuator Driver TRUE FALSE Available Yes
Actuator Driver FALSE TRUE Unavailable No
Actuator Driver TRUE TRUE Unavailable Yes (TRIP)

Actuator Drivers

The actuator functions (ASV1, ASV2, and PFC Driver) can be configured on any of the following channels

or Digital Drivers:
1) Actuator 1 or 2 Outputs

2) Analog Outputs 1-6

3) RTCNet Node 21 Analog Output 1 or 2
4) RTCNet Node 22 Analog Output 1 or 2

The actuator is a single demand signal to the final drive device. The device may be an actuator coil or
digital driver (Electronic Positioner). The drive signal is shared between the configured channel of the
Primary and Secondary VertexDR units. The BACKUP unit outputs the backup demand (trickle) current
that should be configured to equal ¥ of the minimum current, as a health check on the backup unit circuit.
The SYSCON outputs the required current (plus half of the Minimum current) to drive the coil from 0 to
100%. For example the backup demand current for a 4-20 mA output should be set to 2 mA.

Single Coil Shared

Primary VertexDR Secondary VertexDR
ACT 1 ACT 2 ACT 1 ACT 2
1 2 3 4 5 6 1 2 3 4 5 6

P~
P
=y

_____ p ~—— ;.y\____i;—

Twisted P
wistedralr ™ pield

Figure 11-3. Single Coil Shared Driver
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It is recommended to use the VertexDR FTM which builds -in the
dlode and wire junctions between Actuator Output ch annels on the
Primary and Secondary units.

IMPORTAN T

Primary VertexDR Secondary VertexDR

Single Coil Shared

|_| DR FTM

Y A ———— r 35 (+) <— FTM Cable

& | \ [ \ Harness
o ! /I ‘ 1' #
LK___ —‘h—|_36(—)

i i -\ 37 shid

Twisted Pair
Shield

Figure 11-4 Single Coil Shared Driver with VertexDR FTM

Table 11-7. Driver Fault Current Table

Actuator Fault Mode Currents
SYSCON Unit BACKUP Unit System Status Actuator Act Current Output

OK OK Type
Yes Yes Healthy Single Coil SYSCON = Valve Demand + 2 of the Min Act
Shared current
BACKUP = V> of the Min Act current
Yes No BACKUP Single Coil SYSCON = Valve Demand + full Min Act current
Unavailable Shared BACKUP = Zero Act current
Yes initially Yes BACKUP Takes Single Coil SYSCON = Zero Act current
then NO Over as SYSCON Shared BACKUP = Valve Demand + full Min Act current
No No Tripped Single Coil SYSCON = Zero Act current
Shared BACKUP = Zero Act current

Optional Distributed 1/0

In the VertexDR, the additional I/O has been pre-programmed using Woodward’s RTCNet distributed I/O
nodes. The CAN wiring to these devices should be from Primary CAN 2 to Secondary CAN 2 to each
node, daisy chained from first node to the last node. The Primary and final RTCNet node require
termination resistors.

Field signals wired to these distributed 1/0 blocks provide 2 additional features in the redundant system.
1. This I/O will be accessed by both controls
2. Analog Outputs from these nodes are completely bumpless during any SYSCON transfer

Since the DR-FTM only supports 4 Al signals, using these I/O nodes provide a convenient way to simplify
control wiring as no signal splitters or isolation diode wiring is required. The analog I/O nodes (ID’s 21
and 22) support all the same analog input menu functions as those on the chassis Al channels.

For complete details on dimensions, configuration a nd wiring of RTCNet nodes consult manual
26640.

Woodward 18



Manual 35072

Released

Vertex Compressor Control

Secondary VertexDR

CAN#2

Primary VertexDR

CAN#2

Twisted Pair

” !smeld
n "\‘ == "“ RTCNet
' ' Upto5
0 l‘ " l‘ ,' Nodes 21-25
Baud = 500kB

Figure 11-5. Expandable 1/0O Nodes (These AQ’s are bumpless during SYSCON transfers)

An Analog Output on an RTC AIO Node (21 or 22) can be configured to drive a valve demand (ASV1,

ASV2, or PFC). On a SYSCON transfer, the actuator demand is constant resulting in a bumpless failover
at the actuator. See the Failover Performance later in this Chapter.

Communications

Ethernet

Each VertexDR unit has 2 Ethernet ports available to interface to other devices for a total of 4 available

ports to be used for Modbus communications or WWD Service Tools. Since the operating system
processes all commands to the SYSCON, the turbine can be operated via Modbus from either the
SYSCON or BACKUP controllers. The reference network diagrams below show two examples of how to

network the Primary and Secondary controls depending on if a single or redundant network is being used.

Single Network
Connection from DCS Modbus
Modbus Master Master
Control Cabinet
Switch

ENET1

MODBUS Link #2
Primary TCP/UDP

Example IP: 172.16.100.15
Primary VertexDR

ENET1

MODBUS Link #3
Secondary TCP/UDP

Example IP: 172.16.100.16
Secondary VertexDR

Figure 11-6. Single Network Modbus Architecture

Woodward
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DCS Modbus Master

Redundant Network
Connection from
Modbus Master NICL NIC2
Control Cabinet
Switch Switch
ENET1 ENET2
MODBUS Link #2 MODBUS Link #3
Primary TCP/UDP Secondary TCP/UDP
Example IP: 172.16.100.15 Example IP: 192.168.128.20
Primary VertexDR Secondary VertexDR

Figure 11-7. Redundant Network Modbus Architecture

Redundant Operation

This chapter will detail how the SYSCON and BACKUP units function, the failover performance of a
SYSCON transfer.

Initializing a Redundant System

Before powering up the VertexDR units for the first time, it is important to verify that the two units are

properly setup for redundancy. The following checks should be made:

. Must use the correct VertexDR part numbers identified in Chapter 1 of this manual, 35072 (Rev A or
later).

. Must set DIP switches on top of controller to configure one as the Primary unit

. Must set DIP switches on top of controller to configure the other one as the Secondary unit

. Must use a CAT5 or 6 Ethernet cable and make a direct connection between ETHERNET port 4 of
each controller (if using the DR-FTM, this cable will be provided in the kit)

. Must wire DI 24vdc power of each controller to the COM terminal of Relay #8 of the other controller
and wire the NO terminal of Relay #8 back to DI #20 (if using the DR-FTM, verify all harnesses are
properly connected)

The determination of the Primary and Secondary units is arbitrary. The designation allows the system to
specify each unit individually. In a healthy system, when both units are powered up together, the Primary
unit will bootup as the SYSCON controller.

When power is first applied, the units will begin their boot sequence. When the Operating System has
initialized, the GAP control software will be started, and the units will verify that they can successfully

communicate to each other over the Ethernet 4 communication link and discrete CrissCross, about 1

minute after power up. Once the IOLOCK LED is off, the units are synchronized and ready to run the

system as a redundant pair.
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Booting with Ethernet 4 Link or CrissCross Faults
If the system is booted up with an error in the Ethernet 4 link or Discrete CrissCross the units will not be
able to correctly communicate. They will initialize the application, but hold the controllers in IOLOCK.

1) Ethernet 4 link NOT connected

12

13

Both the Primary and Secondary units will bootup in the Wait-Run Permissive state. See the “Run
Alone” section for more information.

If the Ethernet 4 link is repaired, once the Primary unit has removed the Wait-Run Permissive, a
“Reset Backup” command from the DR Redundancy Overview screen will re-sync the units.

Discrete CrissCross NOT connected

The Primary unit will bootup in the Wait-Run Permissive state and the Secondary unit will become
Inactive.

If the Discrete CrissCross is repaired, once the Primary unit has removed the Wait-Run Permissive, a
“Reset Backup” command from the DR Redundancy Overview screen will re-sync the units.

Ethernet 4 link and Discrete CrissCross NOT connected
Both the Primary and Secondary units will bootup in the Wait-Run Permissive state. See the “Run
Alone” section for more information.

If the Ethernet 4 link and Discrete CrissCross are repaired, once the Primary unit has removed the
Wait-Run Permissive, a “Reset Backup” command from the DR Redundancy Overview screen will re-
sync the units.

Run-Alone Command

When a unit is powered on with a fault on the Ethernet 4 and discrete CrissCross it will initialize into the
Wait-Run Perm state, and hold IOLOCK. This state will occur for both the Primary and Secondary units.
See the System Diagnostics section for details on the Redundancy Overview GUI screen.

H User Level: Operator
Redundancy Overview b
Menu This is the Primary unit operating as SYSCON
Overview System Diagnostics | Secondary
@svscon
Analog Inputs . AR

Speed Inputs

Qrezy Fault (OS) Backup Status: Unavailable
Secondary is NOT Healthy
Backup Relays NOT Matched
Backup Dl's have Differences
Backup AO NOT Healthy
ENET 4 DR Comms NOT Healthy

Secondary Part Number

Secondary Serial Number

Back Reset Backup Transfer

Figure 11-8. Wait Run Permissive Screen

Analog Outputs

Actuators

Boolean Inputs

Primary Part Number

Relays

Primary Serial Number

T
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The purpose of the Wait Run Permissive is to prevent a situation in which a unit powers on with the
Ethernet 4 or discrete CrissCross communications disconnected and becomes a second SYSCON within
the system. By holding IOLOCK and the Wait Run Permissive, the unit waits for the operator to confirm
that it is the only controller currently in the system before removing IOLOCK and becoming SYSCON in
the system.

The Run Alone command will remove IOLOCK and that unit will become the SYSCON controller. This
allows a redundant system to be run from a single controller until the other unit is synced into the running
unit, restoring redundancy. See the “Synchronizing an Offline Unit to the SYSCON?” section.

The system will have a constant alarm condition and messaging of the failed backup unit and its I/O
channels. If the plan is to operate like this for an extended period of time, read the notice below.

If the control is to be in operation for an extende  d period of time with
NO TICE alarms present, it may be helpful to adjust the “Bl ink upon new
Alarm” setting. Checking this box will instruct th e control to ‘blink’
Operation with alarm (flash 1 second on/off) the alarm indication (both LED and summary
conditions relay output) whenever a new alarm occurs. When an alarm reset
command is entered the blinking will stop.

This is found in the Service Menu / Alarms screen.

System Diagnostics
The Redundancy Overview page can be reached from the Home screen of a configured unit or the
Configuration Menu of a unit at factory defaults.

ASC1 ASC2 PEC

Main Menu Zero Spd Pos Zero Spd Pos| Shutdown

Location
Press Navigation Arrows to a Select Page

3
Overview Demands Compressor 1 Control

6
Sequencing Performance Control Compressor 2 Control

Load Sharing Controllers

Analog Inputs Analog Outputs Drivers

RTCNet

WSPV1 ASV1 PFC PV PFC DMD

Contact Inputs

\
II ) o N

Configuration Service Site Info

Figure 11-9. Navigating to the DR Overview Screen

The Redundancy Overview page provides system diagnostic indications as well as information about the
SYSCON and BACKUP unit status’. The message at the top of the Redundancy Overview screen
indicates if the unit being viewed is the Primary or Secondary unit, and whether or not that unit is currently
the SYSCON or BACKUP.
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Example: “This is the Primary unit operating as SYSCON”
‘(‘?I'rhis is the Secondary unit operating as BACKUP”
‘(‘?I'rhis is the Primary unit operating as BACKUP”
‘(‘?rrhis is the Secondary unit operating as SYSCON”"

The LEDs next to the diagnostic message will illuminate when a system error is detected.

Table 11-8. System Diagnostic Descriptions

LED Description

Backup Fault The health of the backup is bad for any reason.

DR Diagnostic Fault An error has been detected during the startup of a Dual-Redundant system. At startup
(0S) the Primary and Secondary units go through a handshaking process where the Primary

unit requests a failover while the Secondary unit waits to become the Syscon. The
Secondary unit then requests a failover and the Primary waits to become the Syscon.
This process is repeated 3 times. If this test fails for any reason this output is set to
TRUE. If this output is TRUE it usually indicates there is a problem with the crisscross
connections between the two DR units. Once the output is set TRUE it will remain TRUE
until the problem is addressed and the unit's application is restarted.

Wait Run Perm The DR Diagnostic Fault is TRUE and the unit has not been given a Run Alone
command. The I/O lock not allowed to release while in this state. This indicates a DR
diagnostic test failed and the unit is waiting for permission to run alone.

DR Comms Fault (OS) The DR Ethernet communication fails on port 4 between the Primary and Secondary
units. This can occur when the Ethernet cable is broken or disconnected, when the DIP
switch settings are incorrect (e.g both set as Primary unit), or if the other unit is not
running a GAP application. This output is non-latching and always reflects the current
status of DR Ethernet communications. This output may go FALSE if the backup unit is

re-synced.
Relay 8 RDBK Fault An error occurred on the CrissCross Discrete Output #8 (Relay #8) readback circuit. This
(0S) is only checked at application startup and indicates a hardware failure that is usually

caused by an open relay coil. Once detected the output will remain TRUE until the
problem is addressed and the unit's application is restarted.

Watch Dog Fault (OS) This output is TRUE when the microprocessor fails to service the FPGA watchdog within
a prescribed time after the MFT (system software tick). This can be caused by
unexpected software delays, microprocessor exceptions, or hardware failures. This
output will remain set to TRUE until the unit's application is restarted.

CC Fault (OS) This output is TRUE when a diagnostic test fails that indicates a problem with the
crisscross connections. This can happen if the connection between Relay #8 and
Discrete Input #20 is miss-wired, disconnected, or if a hardware failure occurs. This
output is non-latching and will only remain TRUE as long as there is a mismatch between
both units health status.

Transfer Inhibited An OS or I/O fault (determined by control application) is inhibiting a SYSCON transfer to
the BACKUP unit.
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Redundancy Overview

Menu

User Level: Operator

Mode: Operation

This is the Primary unit operating as SYSCON
~ =

Overview

Analog Inputs

Speed Inputs

Analog Outputs .W’ ch Dog Fault (OS)

Actuators

Boolean Inputs

Relays

Back

System Diagnostics

. Backup Fault
@ 0R Diagnostic Fauit (0S)
@ vait Run Perm

@ o comms Faurt (05)
@ ok a0

Backup Status

Primary Part Number

Primary Serial Number

Awvailable

Secondary Part Number -

Secondary Serial Number

' Secondary

UnSYnC BaCkup

Figure 11-10. System Diagnostics Screen
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The SYSCON Unit

The SYSCON unit is the system controller. It controls all aspects of the compressor control processing its
own local I/0. All control states of the SYSCON are communicated to the BACKUP unit over the Ethernet
4 communication link such that the SYSCON keeps the BACKUP unit completely in sync. On a SYSCON
transfer, the BACKUP unit becomes the new SYSCON in the exact same state of the previous SYSCON

so that control can resume with no disturbance to the system or control state.

The Redundancy Overview screen shows which unit, Primary or Secondary, is currently the SYSCON as
well as the state and availability of the BACKUP unit to become SYSCON.

. User Level: Operator
Redundancy Overview T
Menu This is the Primary unit operating as SYSCON

Overview

Analog Outputs

Actuators

Boolean Inputs

Relays

JUI111]

Back

System Diagnostics

. Backup Fauit
Analog Inputs ._DR' Diagnostic Fault (OS)
@ vait Run Perm

Speed Inputs @ o comms Faut (0S)
@ Relay & RDBK Fault (0S)
Watch Dog Fauit (OS)

Primary Part Number

Primary Serial Number

' Secondary

Secondary Part Number
Secondary Serial Number 20824577

UHSYT‘C BaCkup

Figure 11-11. Primary/Secondary SYSCON/BACKUP Indications

The bold border of the Primary and Secondary status boxes indicates which unit is currently being
viewed. The LEDs have the following colors and meanings.

Table 11-9. Primary/Secondary SYSCON/BACKUP Status Descriptions

Label Color Description
Green The unit is currently operating as the
SYSCON SYSCON :
Off The unit is NOT currently operating as the
SYSCON
Green The unitis currently the BACKUP

BACKUP  Amber

The unit is currently the BACKUP but is
inhibited from becoming the SYSCON

Off

The unit is NOT currently operating as the
BACKUP

Green

The health of the unit is good.

Health

Red

The control application of the unit is stopped
or cannot be communicated with.
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On the front display panel (or for bulkhead the front faceplate) of the VertexDR units, the CPU LED is
used to identify the current SYSCON and BACKUP units.

Table 11-10. Primary/Secondary SYSCON/BACKUP Status Descriptions

LED Color Description
Solid Green The unit is the SYSCON

CPU
™ Flashing Green The unit is the BACKUP and is available for a SYSCON transfer

CPU . The unit is the BACKUP and is unavailable (inhibited) for a SYSCON
Flashing Amber transfer

If at any time this CPU LED seems to not be following the above table — there is an LED reset momentary
button on the Screen/Key Options page under the Service menu.

RIPPED

VIEW
B

CPU |IOLOCK

MODE

Figure 11-12. Front Panel CPU LED SYCON/BACKUP Indication

Ethernet 4 or CrissCross Faults in a Healthy System
When the system is running in a healthy state and a unit-to-unit communication fault occurs, the system
will behave as follows:
1) Ethernet 4 link disconnected
Upon detection of an Ethernet 4 communication link fault, the SYSCON will continue to operate as
the SYSCON and the BACKUP unit will go to an inactive state.

Upon repair of the Ethernet 4 link, a Reset Backup command (from the Redundancy Overview
screen) will resync the units.

2) CrissCross disconnected
Upon loss of contact input #20 on the SYSCON or the BACKUP, indicating an issue with the
CrissCross link, the SYSCON unit will remain the SYSCON and the BACKUP unit will go to an

inactive state.

Upon repair of the CrissCross, a Reset Backup command will resync the units.
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SYSCON Transfer Conditions

The SYSCON transfer is automatically initiated on internal unit faults (OS Transfers) or on local 1/O faults
(Application transfers). Critical transfers are those that would trip a system if the transfer to the BACKUP
unit did not occur. The following critical conditions will initiate a SYSCON transfer:

. SYSCON Vertex failure (CPU or internal problem) (OS transfer)

. Loss of power to the SYSCON Vertex(OS transfer)

. SYSCON Vertex analog or actuator output failure detected (Application transfer)
. CAN Communication fault (Application transfer)

The first two transfers listed are OS transfers. An OS transfer will always attempt to fail-over to the
BACKUP unit as long as the Backup Fault system diagnostic indication is FALSE, even if the BACKUP
unit is inhibited by 1/O faults. Application transfer events will only fail-over to the BACKUP when the
BACKUP is not inhibited by an OS or Application inhibit condition (see The BACKUP Unit section).

Non-critical faults will also initiate a SYSCON transfer. Non-critical faults are those that wouldn’t cause the
VertexDR to trip but will lead to reduced operability if left on the current unit. Non-critical faults do not
inhibit the BACKUP unit from becoming the SYSCON in the case of a critical fault condition. Non-critical
conditions include:

*  Analog Input signal failure on the SYSCON (Application transfer)

. Readout Analog Output failure on the SYSCON (Application transfer)
. Loss of all speed probes to the SYSCON Vertex (Application transfer)
A manual user command (Application transfer)

If the SYSCON transfers on any fault, and that same fault is also present on the new SYSCON unit, the
system will process the fault as described in Volume 1 and Volume 2 of this manual. Because the
SYSCON transfers for the fault conditions above, most I/O faults will be annunciated as a fault on the
BACKUP unit (after the transfer). This allows the signal to be repaired on the BACKUP unit while the unit
is online. The operating system has a 12 second delay after a SYSCON transfer before it will accept any
other application or user transfer request.

A user command to transfer SYSCON is also available from the Redundancy Overview screen. This is
the only user handle to transfer the SYSCON unit.

SYSCON transfers can occur at any point in operation with no change to the current control state. For
example, if a SYSCON transfer occurs during the Automatic Start Sequence, the start sequence logic will
continue from the new SYSCON with no interruption to the sequence or control.
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SYSCON 1/O Signal Monitoring
The SYSCON I/O signals are available on the main Vertex Hardware screens on either unit.

ASCI ASC2 PFC

Maln Menu Zero Spd Pos Zero Spd Pos| Shutdown

Location

Press Navigation Arrows to a Select Page

1 2 3
Demands Compressor 1 Control
. B 5 6
Sequencing Performance Control Compressor 2 Control
: 8 9
Load Sharing Controllers

[ oo B oo B o0 R oo N [ oox ]

Figure 11-13. SYSCON I/O Monitoring Pages

Whether you are looking at the SYSCON or the Backup unit display — the values on these screens will all
be coming from the SYSCON unit. These are the signals that are actively used in the control.

The BACKUP Unit

The BACKUP unit is standing by for a SYSCON transfer. The BACKUP unit is continuously kept in-sync
with the SYSCON unit such that it can take control of the system on a SYSCON failure with no change in
the operating conditions of the controller. The BACKUP unit will be available for transfer if there are no
operating system or I/O faults that would inhibit the BACKUP unit.

The BACKUP unit has two categories of conditions that will inhibit it from becoming the SYSCON
controller.

1) The operating system has detected a Backup Fault (OS inhibit)
a. BACKUP application is not running
b. Ethernet 4 link disconnected
c. CrissCross disconnected
d. Primary/Secondary DIP switch settings wrong
I 2) 1/0 conditions are inhibiting a transfer (Application inhibit)
a. Failed Speed probes on BACKUP
b. Failed Actuator driver on BACKUP
c. Failed Analog Input on BACKUP that has been programmed to inhibit the BACKUP on a
failure
d. Analog Input signal values on the SYSCON and BACKUP are different
e. Relay Output readbacks from SYSCON and BACKUP are different
f. Discrete Input signals from SYSCON and BACKUP are different
g. CAN Communication link not healthy on BACKUP
h. User Inhibited the BACKUP

Woodward 28



Manual 35072

Released

Vertex Compressor Control

If the Backup Fault system diagnostic is TRUE, the BACKUP unit cannot become the SYSCON even on

an OS triggered transfer (see The SYSCON Unit section of this manual). If the Backup Fault system
diagnostic is FALSE, an OS triggered transfer from the SYSCON will always attempt to make the
BACKUP unit the new SYSCON, even if the BACKUP has an I/O condition, or Application inhibit,

preventing a transfer.

The Redundancy Overview screen displays the current status of the BACKUP unit and provides a list of

the current inhibit conditions if the BACKUP is unavailable.

Redundancy Overview

Menu

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

User Level: Operator
Mode: Operation

This is the Primary unit operating as SYSC*ON

System Diagnostics

. Backup Fault

@ 0 Diagnostic Faut (0S)
@ wait Run Pem :
@ 0 Comms Faut (0S)

@ reiay 8 ROBK Fault (05)
@ watch Dog Faut (0S)

i 1000001

Back

@ ccrauos)

' Backup Status:

Available

Primary Part Number

Primary Serial Number

Unsync Backup Transfer

Figure 11-14. BACKUP Unit Available Screen
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Redundancy Overview

Menu

System Diagnostics

. Backup Fault
Analog Inputs ...D.R Diagnostic Fault (OS)

Overview

il

Speed Inputs .DRB"“‘“‘S Fault (0S)
@ Relay 8 RDBK Fault (0S)

Actuators

Boolean Inputs

Primary Fart Number

Relays

Primary Serial Number

Back

User Level: Configure
Mode: Operation

This is the Secondary unit operating as BACKUP

Secondary

Status: Unavailable

Operator triggered
Backup Dl's have Differences

Figure 11-15. BACKUP Unit Inhibited Screen

After an Application inhibit condition is repaired, an alarm Reset command will clear the inhibit condition
and the BACKUP will indicate that it is available for a transfer.
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BACKUP I/O Signal Monitoring

The BACKUP unit I/O signals can be monitored from the Redundancy Overview screen using the
navigation Menu on the left hand side of the screen.

Redundancy Overview

Menu

E

Overview

]

Analog Inputs

Speed Inputs

l

Analog Outputs

e

Actuators

l

Boolean Inputs

l

Relays

|

This is the Secondary unit operating as BACKUP

l

Back

System Diagnostics

. Backup Fault
. DR Diagnosii Faul (0S)

Primary Part Number

Primary Serial Number

Ba

ckup Status:

User Level: Configure
Mode: Operation

Secondary

Awvailable

Secondary Part Number

Secondary Serial Number

UnSY“C BaCkup

Figure 11-16. BACKUP 1/O Monitoring Menu
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The Analog Input screen from this menu shows the raw mA signals being read from both the SYSCON

and BACKUP units. A fault indication is given for both the SYSCON and BACKUP values if the mA signal
is <2mA or >22mA. If there is a difference (2mA window) between the SYSCON and BACKUP mA signal
on a channel, an alarm will be annunciated and the BACKUP will be inhibited.
This screen also has a toggle button that can be used to control if a transfer of SYSCON will be triggered
upon an Al fault (XFER on FLT) or if a fault on an Al signal will NOT initiate a transfer of SYSCON (Inhibit

XFER)
User Level Corfigure
Redundancy - Analog Inputs .
Menu This is the Primary unit operating as SYSCON
SYSCON BACKUP
i Faut  mA Faut  mA
) -
AD2 @ L B 4000
Speed Inputs
NO03 @ )
Analog Outputs Al 04 . .. 4000
e o W
e . S—
Boolean Inputs
Al0T @ L I 4000
A0 @ o EER
Figure 11-17. BACKUP Analog Inputs Screen
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The Speed Inputs screen shows the RPM signals being read from Both the SYSCON and BACKUP units.
A fault indication is given for both the SYSCON and BACKUP. If there is a difference (default of 1.0% of
the current speed) between the SYSCON and BACKUP signals on a channel, an alarm will be

annunciated. If only 1 speed signal is programmed, then this alarm will also make the BACKUP unit
unavailable.

Liser Leyel Configure
Made: Operation

This is the Primary unit operating as SYSCON

Redundancy Overview - Speed

Meni
Analog Inputs

Speed Inputs

Analog Outputs

- Speed Difference Tolerance (%) ﬂ
Actuators

Percent of Cunent SYSCON Speed

Boeolean Inputs

Figure 11-18. BACKUP Speed Inputs Screen
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The Analog Output screen shows the raw mA output signals from the SYSCON and BACKUP, as well as
the total mA being sent per channel. For each unit, the mA demand (requested amount) and the mA
readback (at the negative terminal) are shown. A fault indication is given for both the SYSCON and

BACKUP circuits.

Menu

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

(I

Redundancy Overview - Analog Outputs

User Level: Configure
Mode: Operation

This is the Secondary unit operating as BACKUP

AO 01

AO 02

AO 03

AO 04

AO 05

AO 06

DMD
mA

4.00

4.00

4.00

7.78

H

94

4.00

All Backup Demand's are sef fo 2 mA

Syscon Backup
Fault DMD RDBK Fault DMD RDBK
. 3 200 | 200 L B 200 | 201
[ 3 200 | 201 L BN 200 | 201
[ 2N 200 § 200 L 3N 200 | 200
[ BN 678 | 677 [ B 100 | 1.00
e IED ¢ EIEE
e EIED o EIEC

Figure 11-19. BACKUP Analog Outputs Screen
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The Actuator Output screen shows the raw mA output signals from the SYSCON and BACKUP, as well
as the total mA being sent per channel. For each unit, the mA demand (requested amount) and the mA
source (at the positive terminal) are shown. A fault indication is given for both the SYSCON and BACKUP
circuits.

User Level: Configure

Redundancy Overview - Actuators

Mode: Operation
Menu This is the Secondary unit operating as BACKUP
i DMD Syscon Backup

mA Fault DMD Source Fault DMD Source

oo D ® °
Speed Inputs
- K °

Analog Outputs

Analog Inputs

Actuators

Boolean Inputs

100000

Relays

Figure 11-20. BACKUP Actuator Outputs Screen

The Boolean Inputs screen shows the input states for all channels on the SYSCON and BACKUP units. If
a difference between the SYSCON and BACKUP channel exists, the control will always follow what the
SYSCON signal level indication is indicating. If a difference exists, an alarm will be annunciated and the
BACKUP will be inhibited. In rare scenarios, it might be necessary to temporarily override the transfer
inhibit on a difference, which can be done using the softkey Toggle Button “OVRD XFR INH", allowing the
SYSCON to transfer units.
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Redundancy Overview - Boolean Inputs

Menu

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

OVRD XFR INH

i 0000000

User Level: Configure
Mode: Operation

SYSCON BACKUP

Bl 01
Bl 02
BI03
Bl 04
BI 05
Bl 06
BI 07
Bl 08
Bl 09
BI 10
Bl 11
Bl 12
Bl 13
Bl 14
BI 15
Bl 16
Bl 17
Bl 18
Bl 19

0000000000000000000

0000000000000000000

Figure 11-21. BACKUP Boolean Inputs Screen

The Relay Output screen shows the output states for all channels on the SYSCON and BACKUP units. If
the internal VertexDR readback state of the relay is different between a SYSCON and BACKUP channel,

an alarm will be annunciated and the BACKUP will be inhibited.

Redundancy Overview - Relays

Menu

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

LT

This is the Secondary unit operating as BACKUP

User Level: Configure
Mode: Operation

SYSCON BACKUP

Relay 01 ©
Relay 02 @
Relay 03 @
Relay 04 @
Relay 05 @
Relay 06 @
Relay 07 @

0000000

Figure 11-22. BACKUP Relay Outputs Screen
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Reset Backup Command
The “Reset Backup” command becomes available from the Redundancy Overview screen when the
BACKUP unit is inhibited. This command has two functions:

1) When the BACKUP is Inactive, this command will restart the BACKUP unit’s control application, and
resync the BACKUP unit.

For example, in a healthy system, if the Ethernet 4 link gets disconnected, the BACKUP unit will
become Inactive. The SYSCON can then reset the BACKUP unit application once the Ethernet 4 link
is repaired to sync the BACKUP unit back in.

2) When the BACKUP is online, this command will stop the BACKUP application for 20s, then restart the
application and re-sync the BACKUP unit back in.

This provides a method for shutting down and disconnecting the BACKUP unit for maintenance
reasons. For example, if the BACKUP unit needed to be replaced, the Reset Backup command would
take the BACKUP unit offline for 20s, allowing a technician to power the unit off, and take it out of
service. See the Online Unit Repairs section of this manual.

The Reset Backup command is communicated over the Ethernet 4 link. The Reset Backup command can
be issued from either the SYSCON or BACKUP unit when both units are online. If the BACKUP is offline,
the SYSCON must issue the Reset Backup command with a healthy Ethernet 4 link in order to resync the
BACKUP unit.

Operational Commands and Settings

Operational Commands

All commands via communication links (front panel GUI, RemoteView, or Modbus) can be issued to either
the SYSCON unit or the BACKUP unit. The operating system will ensure that the commands are
processed by the SYSCON unit and that the control state is passed to the BACKUP unit to keep it in sync
and available for transfer. The system can be operated from either the SYSCON or BACKUP unitin a
healthy system.

Discrete Input commands and system signals (online signals etc) are only processed by the SYSCON
unit. Therefore, the system design requires that all discrete inputs are wired to both the Primary and
Secondary units so that the commands are seen by both units simultaneously. If a difference between a
SYSCON and BACKUP discrete input channel will be annunciated as an alarm and the BACKUP unit will
be inhibited until the signals are matched.

All command functions are described in Volume 1 and 2 of this manual.

Settings Adjustments

When Configuration, Service, or Runtime settings are adjusted in either the SYSCON or BACKUP the two
units will automatically synchronize the settings changes so that both units contain identical settings.
When a Save Settings command is issued, both units will save settings to non-volatile memory. It is only
necessary to configure or make settings updates in one of the units. The operating system will
automatically update both systems to keep them in sync.

Settings files (*.tc files) can be loaded to either the SYSCON or BACKUP unit and the settings will be
automatically synchronized to both units.

Emergency Stop Button
When the EMERGENCY STOP button on the front panel is pressed from either the SYSCON or
BACKUP, both units will trip.
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Online Unit Repairs

When used in a redundant configuration, the VertexDR is designed such that 1/O signals can be
disconnected from the BACKUP unit while the healthy Vertex continues to control and operate the
compressor on-online. The system is designed so that either unit can be removed and replaced while the
other healthy Vertex continues to control and operate the compressor on-line. This assumes that all I/O
wiring details are done per the instructions in the manual for redundant applications.

Repairs to /O Signals

When an Analog Input, Analog Output or Actuator Output signal fails, the system is designed to transfer
the SYSCON in order to continue to run on a healthy signal, if it is available on the BACKUP unit. The
signal can then be repaired on the BACKUP unit allowing the new SYSCON to control and operate the
compressor. Once the failure is repaired, a Reset command will restore the fault and make the BACKUP
unit available for transfer.

When a signal fails in the field, it is faulted on both the SYSCON and BACKUP. The signal should be
repaired in the field and a Reset command will restore the signal to both control units.

When making repairs to 10 signals, it is important to not disturb the SYSCON unit |O0. The BACKUP unit
can be manually inhibited to prevent transfers to that unit while repairs are being made.

Maintenance Bypass on Analog Input Signals

In the Service home menu there is a screen labeled Maintenance Bypass. This service screen contains
user checkboxes to hold an analog input in the faulted condition so that technicians can troubleshoot,
repair and verify the signal prior to having this process value effect internal calculations that can affect the
compressor operation. This is intended to be used on critical process input signals, with fallback
configurations, used in compressor operational calculations while the compressor is running. However it
is available on all Al channels using Service Level login.

Two typical uses of this feature would be -

« Anintermittent signal fault is affecting the process — each time it fails, compressor operation
calculations switch to using the fallback value and each reset shifts this calculation back to the
process Al signal value. The bypass can be activated to hold this signal at the fallback value while
field terminations and wiring is inspected. Any values seen on this channel will not be passed
through to any control logic calculations

» During commissioning these handles may be used to verify the unit ‘fallback’ settings are configured
as desired and verify how the compressor control will act upon actual input signal faults.
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User Level: Configure

Maintenance Bypass on Als b S

CAUTION: These triggers will initiate signal faults that cannot be cleared by reset
Refer to manual for details on intended use

Main Chassis Al's RIC Node 21 - Al's RTC Node 22 - Al's
Signal Signal Signal
o Hold Fauit e Hold Fault e Hold Fault

B 2crano
W achane:
B ~cnano:
W achanos
B ~cranos
W ~chanos
B ~cranor
B ~chanos

. Al Chan 01
. Al Chan 02
W ~chano:
. Al Chan 04
. Al Chan 05
W ~chanos
W achanor
B ~chance

. Al Chan 01
. Al Chan 02
. Al Chan 03

NChanm
AJ Chan 05

B ~chanos
W ~chanor
W ~chanos

L L X XXX
000 Q0OOQQOO
X XX X KN K

Back

Figure 11-23. Maintenance Bypass on Al's Screen

When the user places an Al in Maintenance Bypass — the control will do three things:

1. It will disable the action of this signal fault initiating a XFER of Syscon control to the other unit

2. It will trigger a signal fault of this channel that cannot be cleared by the Reset command (to clear the
condition this box needs to be unchecked and a reset command issued).

3. It will trigger an additional alarm (ALM_188) indicating that MaintBypass is active on 1 or more
channels

This feature should be used with caution. Checking any of these
boxes will immediately trigger a signal fault on th is channel
regardless of the operational state of the compress or. This fault hold
can only be cleared after this box has been uncheck  ed.

While the maintenance bypass is ON, the specific Al channel in question can be viewed on the display (or
RemoteView) while troubleshooting is taking place. This screen will actively show the input signal current
and the process value in engineering units.
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Unit Replacement Procedure
1. Transfer compressor control to desired unit.

User Level: Operator

Redundancy Overview

Mode: Operation
Menu This is the Primary unit operating as SYSCON
Overview System Diagnostics Secondary
. Backup Fault .SYSCGN
PRSI || @ DR Diagnosic Faul (0S)
@ wait Run Perm
Speed Inputs @ 0R comms Faut (0S)
@ -y 8ROBK Fauk (0S) | Badkup Status:  Available
Analog Outputs .Watch Dog Fauit (0S)
Actuators

Booclean Inputs

Secondary Part Number -

0
Secondary Serial Number 20824577

Ungync BaCkup

Figure 11-24. User SYSCON Transfer Command

Primary Part Number
Relays

Primary Serial Number

Back

1 4000001

2. UnsIvnc the BACKUP unit from the Redundancy Overview page

User Level: Operator
Mode: Operation

Redundancy Overview

Menu

This is the Primary unit operating as SYSCON

Overview System Diagnostics Secondary
@ 5ackup Fauit @ svscon
RSN || @ R Diagnosic Faut (0S) O sackup
.Wait Run Perm -
Speed Inputs @ 0r Comms Fault (0S) %
@ ooy 8 ROBK Fault (0S) | Backup Status:  Available
USRI | @ vvatch Dog Fauit (OS)
@ ccraut0s)
Actuators ' ;

Boolean Inputs

Primary Part Number 82001310

Primary Serial Number

Secondary Part Number

Relays
Secondary Serial Number

20824577

Back

I

Unsync Backup

Transfer

Figure 11-25. User Unsync Backup Command
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I 3. Issue a Reset Backup command. This will take the BACKUP unit offline for 20 seconds.

. User Level: Configure
Redundancy Overview e
Menu This is the Primary unit operating as SYSCON
Overviow System Diagnostics . |
. Backup Fault
| Analog Inputs .DR Diagnostic Fault (OS)
" @ wait Run Perm

Speed Inputs @ or comms Fault (0S)
.Reiay 8°RDBK Fault (0S) Backup Status: Unavailable
.Wamh. Dog Fault (0S) Operator triggered

Analog Outputs

Actuators

Boolean Inputs

Primary Part Number 82001310 Secondary Part Number -
Secondary Serial Number

Back Reset Backup

Figure 11-26. User Reset Backup Command

Relays

Primary Serial Number

Remove power to unit being replaced (within the 20 second window).

Carefully remove all plug-in terminal blocks and Ethernet connections from Vertex.

Replace respective VertexDR with another unit, making sure that it has the same DIP switch setting
as the previous unit.

| IMPORTANT

Note: When the BACKUP unit is synchronized, it receives all of its settings from the SYSCON
unit as part of the synchronization process, and the settings are automatically stored in non-
volatile memory on the BACKUP unit. It is not necessary to program an offline unit prior to
bringing it online with the SYSCON. Any settings in the offline unit will be replaced with those of
the SYSCON unit.

o gk

The replacement VertexDR unit must have the same GAP Part
Number and revision and same Footprint Part Number as the running
unit in order to sync in.

7. Carefully connect all plug-in terminal blocks and Ethernet connections to the new VertexDR

8. Apply power to the new unit.

9. Allow the new unit to synchronize with the SYSCON unit. Verify that all System Diagnostic faults are
cleared (except for the Transfer Inhibited LED)
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Redundancy Overview

Menu

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

Back

User Level: Configure
Mode: Operation

This is the Primary unit operating as SYSCON

System Diagnostics

. Backup Fault

. DR Diagnostic Fault (OS)
@ wait Run Perm

@ 0R comms Fauit (0S)
@ Relay 8 ROBK Fault (0S)
@ Watch Dog Fauit (0S)

Primary Part Number

Primary Serial Number

Secondary
@svscon

O eackup

Status: Unavailable

Operator triggered
Secondary is NOT Healthy
ENET 4 DR Comms NOT Healthy

Backup AO NOT Healthy
Backup Relays NOT Matched

10. Issue a ‘Reset’ command. At this point the new VertexDR will reset related faults or alarms and if
they clear, will enter BACKUP available mode and output a trickle current (equal to half of the

Figure 11-27. System Diagnostic Faults Cleared

minimum actuator current) to verify actuator circuit continuity.

Redundancy Overview

Menu

E

Overview

Analog Inputs

Speed Inputs

Analog Outputs

Actuators

Boolean Inputs

Relays

User Level: Configure
Mode: Operation

This is the Primary unit operating as SYSCON

Back

System Diagnostics
. Backup Fault
@ oR Diagrostic Faut (0S)
@ wait Run Perm
@ oR Comms Fauit (0S)
@ Relzy 8 ROBK Fault (0S)
@ Waich Dog Fault (0S)

Primary Part Number

Primary Serial Number

Secondary

@ svscon

O eackup

Status: Awvailable

Secondary Part Number -
Secondary Serial Number

UT‘SY"C BaCkup

Figure 11-28. BACKUP Available
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11. Transfer control to new unit if desired.

Synchronizing an Offline Unit to the SYSCON

When a unit is running as SYSCON and the BACKUP unit is offline, the following steps will sync in the
offline unit.

1) Verify that the Ethernet 4 and discrete CrissCross are connected between the running unit and offline
unit

2) Verify that all IO signals are properly connected to the offline unit

3) Power on offline unit

4) When the offline unit is initializing, it will look for the SYSCON unit on the communication links and
receive the current operating state of the system from the SYSCON, and be brought online as the
BACKUP unit.

5) Issue a RESET command and verify that all BACKUP faults are cleared and that the BACKUP unit is
Available from the Redundancy Overview page.

The replacement VertexDR unit must have the same GAP Part
IMPORTANT Number and revision and same Footprint Part Number as the running

unit in order to sync in.

When the BACKUP unit is synchronized, it receives all of its settings from the SYSCON unit as part of the
synchronization process, and the settings are automatically stored in non-volatile memory on the
BACKUP unit. It is not necessary to program an offline unit prior to bringing it online with the SYSCON.
Any settings in the offline unit will be replaced with those of the SYSCON unit.

RemoteView Connections

The installation file for the RemoteView application is included on the system documentation CD and
available on the Woodward.com website. The name of the installation file will include the revision and be
similar to 9927-2344_F RemoteView.exe. The file name may vary slightly as future revisions are
released. Execute this file to begin the installation process. For Rev F and later, RemoteView will support
redundant connections to the VertexDR.

For installation, configuration, and usage instructions, please see the RemoteView Appendix in Volume 2
of this manual.

The Connection dialog box has been updated to support redundant connections. This dialog will appear
and give the user an option to modify the IP for the active connection, enter the control IP and if a
redundant connection is desired, click the Enable Failover checkbox and add a redundant IP to use. In
the case of the VertexDR, use one IP address from the Primary unit and one IP address from the
Secondary unit, then click apply.
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i
| Session Connections
|

Device ID IP to Use Redundant IP
MyDev 010.045.139.057 10.45.139. 58]
' Enable Failover ® cancel  Apply

Figure 11-29. Session connections dialog box

This dialog will appear and give the user an option to modify the IP for the active connection, enter the
control IP and if a redundant connection is desired, click the Enable Failover checkbox and add a
redundant IP to use.

Another feature that has been added to RemoteView is the ability to produce an audible alarm whenever
a new alarm or trip event is triggered. The first step to using this is to enable the feature from the Service
Menu / Alarms screen.

User Level: Configure

Alarms ks S

Blink Upon New Alarm
Shutdown on Power Up
Test Alarm (Tunable) - EventID 133

Use RemoteView Audible Alarms?

DN BN

Back

Figure 11-30. Enabling Audible Alarms/Trips in Service settings

Once this is enabled in the control, the sound on the remote PC can be turned enabled or disabled by
using the Sound feature in the Display Properties in RemoteView.
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T RemoteView - Woodward Control Application Configuration

Controls Applications

[51 Local Mode

Predefined Settings

- O X
Display Properties
Scale: 0.80
Platform: Vertex S
Panel type: Simple W

e Pamrereant

-]

=

=

&
Sound: 4 disabled

v Apply

Log

Figure 11-31. Enabling Sound on RemoteView PC

Failover Performance

When a SYSCON failover occurs, Actuator and Analog output currents will experience a small bump as

the new SYSCON increases its output to match the last d

emand level. A transfer of SYSCON at 20mA

output will dip around 6mA and recover back to full current within 80ms, as seen at the final driver.

0. 108 240105 320002 440850 ST BN 706 SR 005200 10BN 120000 132007 14074 154062 (GAM0 \TIN 0825 10002 2004 ZAST 22675 4308

620 s5 8 a3 842 8400 4B 65N 850 80W 60 802 70 6700 688 880 B 84 80 o001 900 9079 o1 91w 81

[ PenName [ identiier Sowee Name = Vi v [deta¥ | Scole ()] Scale() | M W Aveage [ Fa| RangeMlar Rangehvg % Unsaved
O S05ACT1 CNFG_ALAI_D4_FLEX.AI_4 20 C:AUsersharussol AD ocument ts\AppEngh%% 20,0046 13,9393 000465313 0 5 137273 20,005 193872 1372 20005 198793 nfa nfa
Figure 11-32. Actuator Output Failover Performance
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When a Digital Driver (CAN RTCNet Node) is used, the SYSCON transfer is bumpless as seen by the

final driver.

1 2 3 4 (Numbered events below)
B RTC_AO Fits RC6

[E=S (IR =

0.000

30,555

| Pen Name [ 1dentifier v [v2 [ dettatr [Scale() [ Scae(H] | Minimum [ Marimum Curient [average  [[[I] % Unsaved
O CAN Nodel Analog Dutput #1 ANALOG_INPUTS A1_07.41_120_ATL 136564 136572 0000804628 O 2 135718 138872 136113 n/a
I Relay & Output from 505 BOOLEAN_INPUTS.BI_01 BI_ATL 0 0 0 1 4 o 1
O Felay 7 Output from 505 BOOLEAN_INPUTS.BI_02BI_ATL 1 1
B Speed1%

ACT_OUTPUTS.SPD1_PCT.4_Sw

00048336
12 1 1
399163 399164 834653005 35 25

39.9084 39.9357 399219

2019-11-07 15:32:29.000_[2019-11-07 15:34:40.000 _ Time Diffe

ey

Figure 11-33. RTCNet Node 26 Analog Output Performance

In above trend graph following events occurred —

1 User XFER

2  Fail CAN2 on Backup (no XFER) then Reset
3  Fail CAN2 on Syscon (XFER) then Reset

4

Fail Power on Syscon (XFER) — reset after Reboot
fConStant output of 13.65 mA to valve — constant spe  ed of 3992 through each of these 4 events.

| In above trend graph following events occurred —
| 1  User XFER

2 Fail CAN1 on Backup (no XFER) then Reset
3  Fail CAN1 on Syscon (XFER) then Reset
4

Fail Power on Syscon (XFER) — reset after Reboot
| Constant output of 13.65 mA to valve — constant spe  ed of 4000 through each of these 4 events.
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Chapter 12.

Service Tools
]

Overview

This chapter provides an overview of the service tool interfaces to the Vertex. Instructions for installing
and using these tools are found in the Appendices of this volume of the manual. All service tool interfaces
to the Vertex are Ethernet connections and can be used on any of the 4 Ethernet ports. The only
requirement is that the PC connecting to the control has an IP address on the same domain (as with any
typical network).

Default settings for the Ethernet TCP/IP addresses can be found in Volume 1 Chapter 2.

Control Assistant (CA)

This tool is the primary service tool that will provide the following features:

e Uploading and Downloading Tunables (your complete configuration settings)

» Live trending of any I/O signal or control parameter

» Troubleshooting any system problem by viewing software variables in the system
* Analyzing any Datalog files that are collected from the control

Refer to the Appendices of this volume for instruction on using Woodward’s Control Assistant Software
Service Tool (Version 4.7 or newer).

Servlink-to-OPC-Server (SOS)

Integrated with control assistant is the Woodward Servlink-to-OPC-Server (SOS) program that provides
the communication data link between the Vertex and a user PC or system HMI. The SOS program will run
on the PC as a service and convert the Vertex Woodward proprietary Servlink data to OPC data. The
Control Assistant tool will connect as a client to the SOS server. Customers desiring to link to OPC data
from the Vertex will need to also connect to SOS.

AppManager (AppMan)

This program is the primary tool for transferring files to and from the control. It will provide the user with
the following services:
« Transferring files to and from the control (executable control software, GUI software, datalog files,
system log files, control backup information)
»  Setting the control Ethernet port IP addresses and the SNTP time synchronization IP address for
network time protocol synchronizing
» Installing a software service pack program
e Starting / Stopping the control program or GUI program

RemoteView

This program provides a duplicate user interface as found on the front panel of the local Vertex control
itself. It will allow the user to log into the control from a PC on the same network and provides full access
to the control, with the exception of the Emergency Stop (which is a hardwired button directly integrated
into the hardware.

Users can log in at any User Level with this tool. It will run for up to 2 hours without a license. For
continuous operation of this tool, a runtime license can be purchased.
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Chapter 13.
Application Notes

Overview

This chapter is provided to give users an idea of the Vertex Compressor Control's capabilities, and how to
apply them to a system. Typical applications are schematically shown and their functionality explained.
Programming and operational notes are given for each application to assist application programmers in
configuring the Vertex for their application.

The intent of the application examples in this section is to overview how to configure and operate the
Vertex from a high level. The configuration options shown meet the minimum requirements for the
application types. Details on each configuration parameter are given in Volumel and a specific example
with details on each parameter configured are given in Volume3.

Example Applications

The example applications in this chapter do not show every possible control configuration or combination.
However, these examples can also be used as a reference to apply any of the controlling combinations or
parameters not listed or shown. To apply a desired control parameter or combination not shown, refer to
one or more of the typical application configurations that are shown and resemble the control
configuration desired, then substitute the shown control parameters with the required control parameters.

To apply a desired control parameter or combination not shown, refer to one or more of the typical
application configurations that are shown and resemble the control configuration desired, then substitute
the shown control parameters with the required control parameters.

The examples shown in this chapter are summarized as follows:

. Example 1: Single anti-surge loop

. Example 2: Single anti-surge loop with Performance control on compressor suction pressure via IGV
positioning

. Example 3: Single anti-surge loop with Performance control on compressor discharge pressure via
discharge throttle valve positioning and load sharing with control on the common
discharge header pressure

. Example 4: Two anti-surge loops

. Example 5: Two anti-surge loops with Performance control on compressor discharge pressure via
speed control setpoint

. Example 6: Two anti-surge loops with Performance control on compressor suction pressure via
suction throttle valve and load sharing with control on the common discharge header
pressure
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Table 13-1. Example Application Summary

Compressor Load Load
Anti-surge Performance . Performance  Performance
. Sharing : Share
Protection Used PV Drive :
Used Variable
Loops
Example 1 One No No - - -
Example 2 One Yes No suction IGV Position -
Pressure
Discharae Discharge Discharge
Example 3 One Yes Yes g Throttle Header
Pressure
Valve Pressure
Example 4 Two No No - - -
. Speed
Example 5 Two Yes No Discharge Control -
Pressure .
Setpoint
. Suction .
Example 6 Two Yes Yes Suction Throttle Discharge
Pressure Pressure
Valve
Example 1- Single Anti-surge Loop
Compressor
Section 1
Speed Input |« @ \
/
Vertex =
Compressor N
Control |
Gearbox —T
Motor J/

No. 1 Suction Temp.
No. 1 Suction Pressure

No. 1 Suction Flow
No. 1 Discharge Temp.

No. 1 Discharge Pressure

Anti-Surge Valve No. 1

T

PT

S0

FT

ASV1

Figure 13-1. Single Anti-surge Loop

This is an example of a typical compressor application with a motor drive. With this application the Vertex
is configured to modulate the anti-surge valve in order to protect the compressor from surge and maintain
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operating conditions within acceptable limits. The configuration and operation of the compressor anti-
surge valve described below may or may not apply all of the same functionalities in other applications.

In this application, the Vertex receives field transmitter signals for compressor flow (suction side), suction
temperature, suction pressure, discharge temperature, and discharge pressure. These signals are used
to continuously calculate the compressor operating point and compare it to the programmed Surge Limit
Line to determine if opening of the anti-surge valve is necessary.

All Vertex controller setpoints and commands may be changed through programmed raise and lower
contacts, programmable 4—-20 mA inputs, Modbus commands, or through the Vertex service panel.

The following list of notes provide references to application programmers to follow when configuring the
Vertex to achieve any of the control and limiting actions shown in Figure 13-1 and described below.

Vertex Configuration Notes for Example 1

Analog Input Configuration
The ASC requires five signals in order to calculate the operating point:
= Suction Pressure
=  Suction Temperature
= Stage 1 Flow
= Discharge Pressure
= Discharge Temperature

Fault Function Tag Value U'n'it

o oo
o oo
o oo
Al

[ B Exiernal Speed Signal (4-20 mA) m
T T TS
° =

Back Channel Events B

Figure 13-2. Analog Inputs Example
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Train Configuration — Page 1:

Compressor 1 Selection Standard Algorithm Used
Compressor 2 Selection ASC2 NotUsed

Compressor Driver Motor Driven
Speed Sensor Selection

Current Sensor Selection .

) —>
; 1 Y

Figure 13-2. Train Configuration Page 1 Example

Compressor 1 Selection — (Standard Algorithm Used)
This selection enables the Anti-surge Control (ASC) 1 protection routines and selects the operating
point equation.

Compressor Driver — (Motor Driven)
This selection is used to drive the appropriate graphics in the GUI.

Speed Sensor Selection — (Checked)
When checked, this enables the speed signal to be used for zero speed detection and online
detection sequencing routines. If this selection is checked, ensure that speed sensor is configured in
IO channels.

ASC1 Configuration — Compressor Layout
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Layout

Flow Meter Location

Temperature Usage

Air Case
Tag Name
Description

Use Start Position Command

Figure 13-3. Compressor Layout Example

Layout — (Stand Alone Compressor)
This selection is should only be changed if two ASC sections are being configured and one anti-surge
valve protects both sections.

Flow Meter Location — (Flow Meter at Suction Side)
This selection is used to determine which side of the compressor the flow transmitter is on, and therefore,
which pressure and temperature (suction or discharge) signals should be used for flow calculations.

Temperature Usage - (Suction and Discharge Used)
Sensors for both suction and discharge are used in this example.

Intercoolers — (No Intercooler)
Intercoolers are not used in this example.
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ASC1 Online Detection Configuration:

Levels
Use Minimum Speed Level ||

Use Maximum Suction Pressure Level -
Use Minimum Discharge Pressure Level .
Use Minimum Flow Level . E

ﬁif;;f;;ﬁ:m = Use Minimum Current Level D

Use Minimum Pressure Ratio

Triggers

Use Minimum IGV Level

Use External Contact
Delay Timer for Online Detection

Figure 13-4. Antisurge Control > Online Detection Example

Use Minimum Speed Level - (YES, 6000RPM)
When the box is checked, if speed is above the Level setpoint the online condition is met and the control
will slowly close the anti-surge valve until any of the automatic anti-surge routines take control.

The ASC is now configured for use according to the compressor layout in this example. The remaining

configuration of the ASC will be specific for each application. The following lists the remaining sections of

the control that need to be configured:

1) Gas Characteristics: provide data for the process gas being used; MW, Specific Heat Ratio,
Compressibility

2) Flow Element: Input the Flow Metering Device specifications and calibrate

3) Anti-surge Valve: Set minimum position, Overstroke, or enable gain compensation

4) Compressor Mapping: Set the rated conditions and define the compressor Surge Limit Line using
engineering units from the OEM performance map.

5) Antisurge Control:

a. Sequencing: Start/Shutdown Positions, Online Detection, Valve Ramp Rates, NSD/Purge

b. Surge Detection: Set the surge detection methods and actions to be taken on a surge event

c. Surge Protection: Set the Control Margin, Boost Margin, and Amount, Consecutive Surge action,
and ASV Feedback signal settings.

d. Signal Conditioning: determine and set the fallback strategies for Analog Input signal failures;
Last Good Value, Default Values, Smart Temperature, Signal Noise Filtering settings, and control
mode actions on flow signal fault

e. PIDs: Set the initial ASC PID gains, Rate Controller settings, Valve Freeze, P1/P2 Override PIDs

f. Decoupling: overall decoupling settings, speed decoupling settings, decoupling signal selection

Volume 1 provides descriptions for each configuration parameter in the sections above. Volume 3
provides a specific example for how to configure each of these sections for a Natural Gas compressor
application. Not all settings listed in the sections above are required and will be enabled based on the
requirements of the application. The settings are defaulted to safe, conservative values.
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Trips:

Within this example the compressor train can be tripped by several devices, one of these devices is the
Vertex control. To provide feedback to the Vertex control that the compressor train is tripped, a contact
from the trip string is wired into the External Emergency Shutdown input (DI01). With this application, the
‘trip’ annunciation should only occur if the Vertex tripped the compressor train and not annunciate when
the other external devices shuts down the unit (Train Parameters: External Trips in Trip Relay ?—No.)

Because the Vertex initiated shutdown relay is used in the trip string to shut down the train, additional
relays are required for annunciating any train trip and annunciating a Vertex initiated trip. Relay #3 was
programmed to annunciate any train trip as follows: (Relays: Use Relay #3-Yes ; Relay #3 is a Level
Switch?—No ; Relay #3 Energizes on—Shutdown Condition). Relay #4 was programmed to indicate a
Vertex initiated trip as follows: (Relays: Use Relay #4—Yes. Relay #4 is a Level Switch?—No. Relay #4
Energizes on—Trip Relay) Note that Relay #4 de-energizes on a trip condition (excluding external trip
inputs) and Relay #3 energizes on a trip (shutdown) condition.

Starting and Operation Notes for Example 1

When tripped, the Vertex will position the ASV at the ‘Position just After Shutdown’ setting (Antisurge
Control > Sequencing). Once all trip conditions are cleared, the Vertex will continue to position the ASV at
the ‘Position just After Shutdown’ until the Zero Speed (or current) level is surpassed.

ASCA1

ASC1 Antisurge Control Zero Spd Pos

WSPV No Protection Activated
125.00
575 g p—t— Off-Line @ Zero Speed Position
Antisurge Valve Demand [JRTVORRS

Inhibit Conditions

%
0 0 @ Tripped

Setpoint

Manual Surge Margin

sl 100.0 % 100.0 % 15.0 %

WS5PV1 A5V

o
More Valve Target Compressor Map

Figure 13-5. Antisurge Control Tripped

50.00 x1.00

When the Zero Speed level is surpassed, the ASV will be positioned at the ‘Position During Startup’. The
ASV will remain in this position until the online conditions are met. Unless defined differently, these three
conditions are set at the same positions (100%).

In this example, once the Online condition of 6000RPM is met for a configurable delay time, the control
will slowly close the anti-surge valve until any of the automatic anti-surge routines take control (if in Auto
Mode). As soon as the Online conditions are met and the valve begins ramping, the anti-surge
protections are enabled and active.

The control will continuously monitor the operating point of the compressor and determine if opening of
the ASV is necessary. The operating point can be monitored on the Compressor Map page. The Control
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Signals panel displays the current value for all field signals in engineering units. The Operating Point is
displayed as a single value, the WSPV, and is a function of the compressor actual flow (x-axis on the
Compressor Map) and the polytropic head (y-axis on the Compressor Map). A value of 100 WSPV
indicates that the operating point is on the Surge Control Line, and the ASV will begin to open in order to
move the operating point away from surge. While the WSPV is greater than 100, the ASV will tend to
have 0.0% demand. As the WSPV moves less than 100, the ASV is opened according to the configured
anti-surge protection and response routines (described in detail in Volume 1). The control will remain in
this state of monitoring the operating point to modulate the ASV as necessary indefinitely, until a trip or
STOP command is received or an Online condition is no longer met.

ASC1 \
ASC1 Compressor Map Mosdulatingil

Control Signals
Suction Pressure Discharge Pressure

ASC1 Compressor Map

W Cperating point B Surge Line B Contrel Line  E Boost Line
kPa A kFa A

Suction Temperature Discharge Temperature 3412
Actual Flow Pressure Ratio 3023
11956.05

ACMH

Standard Flow Molecular Weight

122000 S 00
afmol

263.44

kPa A

2246

185.7 T T T 1
7261 10585.5 134450 163044 19163.8

ACMH

W5EPV1 A5V

Data/Control

Figure 13-6. Compressor Map

Stopping Notes for Example 1
When the compressor is ready to be brought offline, the Normal Stop (or Normal Shutdown/ Controlled
Shutdown, NSD) command can be issued to begin ramping the ASV valve to the Start Position at the

NSD Rate. The Normal Stop command can be sent from the Vertex front panel (STOP button), discrete
input, or Modbus.
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Initiate Normal Stop?

Cancel

Figure 13-7. Initiate Normal Stop

Once the ASV reaches the Start Position, the Normal Shutdown is considered complete. At this time, the
prime mover should be taken offline. If “Trip on NSD Complete” is selected, then the Vertex will trip once
the Normal Shutdown is complete. If “Manual w/ Backup on NSD Complete” is selected, the ASC will
transfer to Manual With Backup Mode when the Normal Shutdown is complete. This allows the ASV to
remain at the Start Position until the Online Detection conditions are no longer met as the prime mover is
brought offline.

The Normal Stop can be aborted at any time before the ASV reaches the Start Position by pressing the
STOP button again on the front panel, and selecting OK on the Abort Normal Shutdown sequence popup.
If the Normal Shutdown is aborted and the ASC is in AUTO, the control will begin ramping the valve back
to zero demand.

If a Trip signal or condition is received, the ASV is instantly stepped to the Position after Shutdown
setting.
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Figure 13-8. Abort Normal Stop
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Example 2— Single Anti-Surge Loop with Performance Control
on Compressor Suction Pressure via IGV Positioning

IGV
Performance Demand Act.
Compressor
Section 1
N )
Motor Current | N
B
Vertex N
Compressor N
Control N I
N I T
Motor N /
No. 1 Suction Temp. (A
No. 1 Suction Pressure @»
No. 1 Suction Flow @
No. 1 Discharge Temp. (™
No. 1 Discharge Pressure @
ASV1
Anti-Surge Valve No. 1

Figure 13-9. Compressor Example 2 Overview

This is an example of a typical compressor train application where the Vertex control protects the
compressor from surge (see example 1), and also modulates the IGV position in order to maintain the
compressor suction pressure at a desired setpoint. With this type of application, the compressor flow is
varied by modulating the IGV position in order to maintain a constant suction pressure based on the plant
process suction demand.

The compressor suction pressure control is performed within the Vertex through the Performance PID
controller. This is an ideal controller for this type of function because the Performance demand can be
sequenced at startup and PID control can be enabled and disabled as desired by a system operator
(Manual vs Auto Mode).

As shown in Figure 13-10, compressor suction pressure is sensed at the compressor suction side by the
ASC for surge protection. This same signal can be used for the Performance PID control process
variable. Not shown in this example, it is also possible to use a dedicated signal for the Performance PID
process variable that can be any process affected by IGV position/compressor flow.

During normal operation compressor load is affected by the Performance PID controlling the IGV position.
Because compressor load may vary greatly with this application, a limiter is used to protect the prime
mover from being overpowered. This protection is performed by the Performance Limiter 1 PID. By
configuring the Performance Limiter 1 PID to use the Motor Current/Power input as the PID’s controlling
parameter, the maximum load of the prime mover operation can be limited.

The following list of notes are provided as a reference for application programmers to follow when
programming the Vertex to achieve any of the control and limiting actions in Figure 13-6.
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Vertex Configuration Notes for Example 2

See example 1 for a guide to configuring and operating the ASC for the compressor surge protection

loop.

Performance Control:
The Performance control loop is configured to receive compressor suction pressure through the ASC
1 Suction Pressure signal. (Compressor Configuration = ASC 1 Suction Pressure)
The Performance control is inverted to allow the correct control loop action. To increase compressor
suction pressure, the IGV position must decrease the flow through the compressor. This is
considered an indirect loop response action and requires the control to be inverted. (Inverted? Yes)
With this application, Setpoint Tracking is not used because the system'’s pressure setpoint never

changes, thus system start-up is simpler. The Initial Setpoint is set to the desired system pressure.
(Use Setpoint Tracking? No)

Performance Configuration
Minimum Setpoint
Maximum Setpoint
Inverted?

Setpoint Rate

Use Setpoint Tracking?

initial Setpoint 60.00 psi A

Performance Config.
Back
Page 1

Figure 13-10. Performance Configuration Page 1

The Remote Setpoint analog input is not used to remotely set the Performance setpoint as the
system pressure never changes (Use Remote Setpoint? NO).

The Performance control is not being used as a speed control setpoint, so Use Driver Limit Tracking
is not used. (Use Driver Limit Tracking? NO)

In this application, the Performance demand is not being controlled remotely from an analog input.
(Use Remote Manual Demand? NO)

The Performance Drive Type is set to IGV Position to display IGV graphics in the GUI and also allow
IGV position as an Online condition for the ASC 1 Online Detection routine.
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Use Remote Setpoint?

Use Driver Limit Tracking?

Use Remote Manual Demand?

Performance Drive Type IGV Position

Figure 13-11. Performance Configuration Page 2

The Reset Position allows the IGV position to be set after the shutdowns are cleared by prior to
starting the unit to allow process gas to pressurize vessels and the compressor prior to starting the
prime mover. (Reset Position = 10.0%)

The Start Position increases the IGV position once the Train Start Command is received in order to
allow adequate compressor flow for startup. (Startup Position = 25.0%)

A delay after the Train Start Command prior to ramping to the Startup Position is not used. (Startup
Delay = 0.0s)

A Train Start Command will be used in this application to indicate to the Vertex that the prime mover
has been started. (Use Remote Start? NO)

In this application, the Performance control will transfer the AUTO control (PID control) as soon as
the Start Complete signal is received. (Use Manual Start? NO)
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Reset Position
Startup Position
Startup Delay
Sequence Ramp Rate
Use Remote Start? [

Use Manual Start? [}

Performance Config.
. Page3

Figure 13-12. Performance Configuration Page 2

Decoupling is not used.

Performance Limiter 1 Control:
The Performance Limiter 1 control loop was configured to receive a motor current signal. (Limiter
Configuration = Motor Current/Power Input)

The minimum and maximum setpoints define the range of the setpoint to the Limiter 1 PID. The
setpoint cannot be adjusted outside of this defined range (Minimum Setpoint = 100.0 amps,
Maximum Setpoint = 300 amps)

The initial setpoint is set to the maximum current setpoint to protect the prime mover from
overloading. (Initial Setpoint = 220.00 amp)

The control is not inverted because decreasing the IGV position will decrease the load on the
compressor. (Inverted? NO)

The Remote Setpoint analog input is not used to remotely set the Performance Limiter 1 setpoint.
(Use Remote Setpoint? NO).
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Limiter Configuration
Minimum Setpoint
Maximum Setpoint
Initial Setpoint
Inverted?

Setpoint Rate 5.00 amp /s

Use Remote Setpoint? .

Limiter Configuration —
Limiter 2
Page 1

Figure 13-13. Performance Limiter 1 Configuration

Train Commands:
In order to sequence the Performance demand to the IGV position, signals from the prime mover
are required.

Train Start Command

When this command is received, it indicates to the Vertex control that the train prime mover has been
started. The Performance demand will ramp to the “Startup Position” setting. The control will then wait for
the “Driver Startup Complete” command.

This command is positive edge triggered and may be issued through the Vertex front keypad, contact
input, or Modbus/OPC.

Driver Startup Complete

When this command is received, it indicates to the Vertex control that the train prime mover startup has
been completed and is running within the normal operating speed range. The anti-surge valve(s) will
ramp to the “Position During Startup” and wait for the Online Detection permissive to be met. The
Performance control will ramp its demand towards 100% until the Performance PID takes control of the
process variable at the setpoint.

This command is positive edge triggered and may be issued through the Vertex front keypad, contact
input, or Modbus/OPC.
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Function Tag

Contact 01 Emergency Stop Contact BIO1

Contact 02 Train Start Command Contact BI02

Contact BIO3

Contact 03 Driver Startup Complete

Contact 04 Train Start Inhibit Contact BI04

Contact 05 ---Not Used--- Contact BI05

Contact 06 ---Not Used--- Contact BI06

Contact 07 ---Not Used--- Contact BIO7

Contact 08 ---Not Used--- Contact BIO8

I
m
3
0

Q
N
o
fo}

Back

Figure 13-14. Train Commands Contact Input Configuration

Starting and Run Mode Notes for Example 2

While the Vertex is tripped, the Performance output is set at 0% demand. Upon reset, the Performance
sequence ramp will ramp the output to the Reset Position. This allows process gas to pressurize vessels
and the compressor prior to starting the prime mover. When the prime mover is started, a signal should
be sent from the prime mover controller to the Vertex to indicate that the unit has been started. When the
Train Start Command is received, the Performance sequence ramp will ramp the output to the Start
Position. The Start Position is maintained until the Driver Startup Complete signal is received to allow
adequate compressor flow for startup. Once the Vertex is in the Start Completed state, the Performance
PID is activated on the LSS bus, and the Performance sequence ramp will begin to ramp the output
towards 100% demand until the PID takes control of the output to control the compressor suction
pressure at the setpoint.

At any point during the start sequencing, the Performance Sequence ramp can be manually raised or
lowered to position the Performance output as desired.

While the Performance is starting, the ASC will being to ramp the ASV towards zero once the Online
Detection conditions are all met. For this application, while the ASV valve is open, the compressor suction
pressure will be increased by the recycle flow and the IGV position will not have as great of an influence
on the compressor suction pressure, but will increase the flow through the compressor to try and control
the pressure at the setpoint. As the ASV closes, the compressor suction pressure will begin to decrease,
and the Performance control will independently bring the compressor suction pressure to the setpoint.

With this application the Performance Limiter 1 control is programmed to limit the Performance output
demand and keep the prime mover at or below the maximum load level. The Limiter 1 demand is always
active on the LSS bus and can take control of the Performance output any time the load is too high. If
suction pressure demand, and/or other system conditions try to force the prime mover to operate above
its load limit setting, the Limiter 1 PID will take control of the Performance output to limit load. Once
system conditions demand unit load below that of the Limiter 1 setpoint, the Performance PID will again
take control of output to control compressor suction pressure at the setpoint.
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Stopping Notes for Example 2

When the compressor is ready to be brought offline, the Normal Stop (or Normal Shutdown/ Controlled
Shutdown, NSD) command can be sent to begin ramping the ASV valve to the Start Position at the NSD
Rate. While the ASV valve is ramping open, the Performance control transitions to Manual Mode, holding
the last output demand.

Once the ASV reaches the Start Position, the Performance demand beings ramping towards the Reset
Position. Once the Reset Position is reached, the Normal Shutdown is considered complete. At this time,
the prime mover should be taken offline.

The Normal Stop can be aborted at any time before the Performance reaches the Reset Position by
pressing the STOP button on the front panel, and selecting OK on the Abort Normal Shutdown sequence
popup. If the Normal Shutdown is aborted and the ASC is in Auto Mode, and the ASV has not yet
reached the Start Position, the control will begin ramping the ASV back to zero demand. If the normal
shutdown is aborted after the ASV has reached the Start Position, there are two cases:

1) If an External Online command is used, the command must be resent in order to ramp the ASV back
to zero demand.

2) If an External Online command is not used, the ASC will remain at the Start Position in Manual with
Backup and an operator must place the control back into Auto Mode in order to ramp the ASV back to
zero demand. Alternatively, the operator can manually close the ASV in Manual with Backup.

If the Normal Shutdown is aborted, the Performance control will always remain in Manual Mode at the last
position.
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Example 3— Single Anti-Surge Loop With Performance Control
on Compressor Discharge Pressure via Discharge Thro  ttle Valve
Positioning and Load Sharing with Control on the Co mmon
Discharge Header Pressure

S~
/\\
J Compressor
Train 1
ot \ Vertex
[_Motor ]
ol |17 Compressor
@ Control 1
21 & .
@T ASV1 Throttle Performance Valve
Valve | Load Share PV
N~ Anti-Surge Valve
AT
Compressor
Train 2
] \ \ e Vertex
otor |
LT Compressor
T @ Control 2
¢ T " Perf Val ~
@ || AsV1 Throttle erformance Valve
Valve —»| Load Share PV
\\ Anti-Surge Valve
/ j Compressor
Motor \ Train3 Vertex
[_Motor ]
|17 Compressor
@ Control 3 —
gT & Ethernet
& Performance Valve i
& |]|Asv1 Throttle » Switch
Valve —» Load Share PV >
\\ Anti-Surge Valve
/ J Compressor
AT \ Train 4 Vertex
[_Motor ]
il Compressor
@] @ Control 4
@T " Perf val -
o ASV1 Throttle erformance Valve
Valve —>» Load Share PV
\T\ Anti-Surge Valve
/ J Compressor
i \ \ Train 5 Vertex
otor |
|1 Compressor
@/ @ Control 5
@T o Perf val ~
erformance Valve
{1 AV1 ¥l Throttle
Valve L—»| Load Share PV
Anti-Surge Valve
SUCTION HEADER DISCHARGE HEADER

Figure 13-15. Compressor Example 3 Overview
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This is an example of a typical compressor train application where the Vertex control protects the
compressor from surge (see example 1), modulates a discharge throttle valve to control compressor
discharge pressure in Performance control, and modulates the same discharge throttle valve to control a
common discharge header in load sharing across 5 compressor trains. With this type of application, the
compressor load through each compressor train is varied using the discharge throttle valves to maintain a
constant header pressure and distribute the load across each compressor among the group equally.

With this application compressor discharge pressure control is performed within the Vertex through the
Performance PID controller. This process variable control is used prior to load sharing being enabled or
any time when load sharing gets kicked out.

As shown in Figure 13-16, compressor discharge pressure is monitored at the compressor discharge side
by the ASC for surge protection. This same signal can be used for the Performance PID control process
variable. The common discharge header pressure is monitored by one or more transmitters on the
discharge header and sent to one or more Vertex units in the load sharing group. This parameter is
shared between all Vertex units in the load sharing group and transmitter redundancy management
determines a final validated signal to be used for control.

During normal operation, each Vertex Load Sharing controller is used to modulate a desired discharge
header pressure, and also to bias the load share controller in order to distribute the loading of each
compressor equally among all five trains in the group. In this application, the load sharing parameter used
is WSPV. In steady state, the discharge header pressure will be maintained at the Master Setpoint, and
each compressor will be operating with the same WSPV operating point. The discharge throttle valves will
be positioned as needed to maintain these conditions.

Each Vertex controller in the load sharing group needs to know the operating conditions for all other units
in the group. This is accomplished via Ethernet port 4 of each unit connected to a common Ethernet
switch.

During normal operation compressor load is affected by the Performance PID or Load Sharing PID
controlling the discharge throttle valve position. Because compressor load may vary greatly with this
application, a limiter is used to protect the prime mover from being overpowered. This protection is
performed by the Performance Limiter 1 PID. By configuring the Performance Limiter 1 PID as a limiter
and use the Motor Current/Power input as the PID’s controlling parameter, the prime mover’'s maximum
amount of load can be limited.

The following list of notes are provided as a reference for application programmers to follow when
programming the Vertex to achieve any of the control and limiting actions in Figure 13-16.

Vertex Configuration Notes for Example 3
See Example 1 for a guide to configuring and operating the ASC for the compressor surge protection
loop.

See Example 2 for a guide to configuring the Performance Control and Performance Limiter 1. With this
application, the following considerations were made different from Example 2:

The Performance control loop was configured to receive compressor discharge pressure through the
ASC 1 Discharge Pressure signal. (Compressor Configuration = ASC 1 Discharge Pressure)

The Performance control was inverted to allow the correct control action. Because the ASC 1
Discharge pressure signal is upstream of the discharge throttle valve, to increase compressor
discharge pressure, the discharge throttle valve must decrease. This is considered an indirect action
and requires the control to be inverted. (Invert? Yes)
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Performance Configuration

Minimum Setpoint
Maximum Setpoint
Inverted?

Setpoint Rate 5.00 psiA/s
Use Setpoint Tracking?

Initial Setpoint 700.00 psi A

Performance Config.
Page 1

Figure 13-16. Performance Control Example 3

Load Sharing Control:
Load Sharing functionality is required for this application (Use Load Sharing? YES)

The total number of trains running in parallel and controlling the same discharge header is 5.
(Number of Trains in Load Sharing = 5)

The Train ID for this example is 1. Each train must be configured with a unique ID. Each of the other
trains in the load sharing group must be configured with a different ID. (Train ID = 1)

The Load Sharing Parameter for this application is WSPV. When load sharing is enabled across
multiple trains in the load sharing group, the load share controller will control each unit to the
average of all units. (Load Sharing Parameter = WSPV)

The Load Sharing controller is positioning the discharge throttle valve in order to control the common
discharge header pressure. To increase the discharge header pressure, the discharge throttle valve
must be increased. This is direct acting control. (Invert Control? NO)

The Load Sharing Parameter is controlled by biasing the Load Sharing PID controller setpoint. In this
application, to increase the WSPV the Discharge throttle valve must increase, which requires the
Load Sharing Master Setpoint to be biased with a positive value. (Invert Bias? NO)

The common process variable is the discharge header. This is only used for display purposes. (Load
Sharing Parameter Location = Discharge Header)

The minimum and maximum setpoints define the range of the setpoint to the Load Sharing PID. The
setpoint cannot be adjusted outside of this defined range (Minimum Setpoint = 600.0 psi A,
Maximum Setpoint = 1000.0 psi A)
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Use Load Sharing?

Number of Trains in Load Sharing

3 Must be unique for each

Train ID Vertex in Load Sharing

Load Sharing Parameter

Inverted Control?

Inverted Bias?

Load Sharing Parameter Location
Minimum Setpoint

Maximum Setpoint

Initial Setpoint
Units

Load Sharing Config. o .
Back Initialize Link
Page 1

Figure 13-17. Load Sharing Configuration Example

i Function Tag  Vale  Units
o -
R T T T
R T T T
Stage 1 Suction Temperature m
Stage 1 Discharge Temperature m
07

Al 06 External Speed Signal (4-20 mA) Al_06 m “

aor B oo QB amp
Al_08 Load Share Input Al_08 m

Figure 13-18. Load Sharing Configuration Al Example
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It is not necessary to configure any Ethernet communication settings. There are only two steps for

establishing communications between the units:

1) On the Configuration Menu > Load Sharing GUI screen, configure a unique Train ID for each Vertex
in the load sharing group.

2) Connect Ethernet Port 4 of each Vertex control to the common Ethernet switch.

Starting and Run Mode Notes for Example 3
See Example 1 and Example 2 for details on ASC and Performance startup and operation.

Once the ASC is Online and the Performance PID has control, the load sharing permissives are met. If
the train is going to be the first train to join the load-sharing group, it will automatically become the Master
Setpoint controller. Load sharing can be enabled from the Vertex front panel, discrete input, or Modbus.
The load sharing PID tracks the Performance demand prior to being enabled to allow a bumpless
transition between the two controllers. When enabled, the load-sharing PID becomes active on the
Performance LSS and then will begin modulating the discharge throttle valve to maintain the discharge
header pressure at the Master Setpoint value. If the train is the first train in the load-sharing group, a bias
to the setpoint is not generated and the PID controls the header pressure to the Master Setpoint.

In this application, each train’s Performance controller controls the local compressor discharge header
pressure to reduce fighting between controllers while not in load sharing.

As more trains are brought into control, they will control the discharge header pressure to the Master
Setpoint by modulating their respective discharge throttle valves. Each controller will be using the same
Master Setpoint and the same Validated Process signal, which get communicated over the Ethernet links.

When multiple trains are active in the load-sharing group, only the Master Setpoint controller can move
the header pressure setpoint. Changing the Master Setpoint will change the setpoint for all controllers in
the load-sharing group. The Master Setpoint controller can be requested by any controller in the load-
sharing group at any time. The command to request the Master Setpoint controller can be made from the
Vertex front panel or Modbus. This allows operators to control the load-sharing group from any Vertex
unit.

When multiple trains are active in the load-sharing group, each controller controls the discharge header
pressure and also controls its own WSPV to reach the average of all other trains in the load sharing
group. In this way, the header pressure can be maintained at the Master Setpoint and all units will be
operating at the same WSPV once steady state is reached.

Volume 1 of this manual details the kick out conditions for load sharing. If a unit is kicked out of load
sharing for any reason, the Performance PID becomes active controlling its local discharge pressure at
the last value sensed at the time load sharing was disabled. Load sharing can be re-enabled once the
load sharing permissives are met again. If Auto-Rejoin is configured, the control will fall back to
Performance control after a kickout condition is active and remain there until the condition is no longer
true, and then will automatically re-join the load-sharing group after a configurable delay time.

Stopping Notes for Example

When the compressor is ready to be brought offline, the Normal Stop (or Normal Shutdown/ Controlled
Shutdown, NSD) command can be sent. When a Normal Stop is initiated, Load Sharing is disabled and
Performance will transfer to Manual Mode and hold the discharge throttle valve at the last position as the
ASV is ramped to the Startup Position. Example 1 and Example 2 detail the shutdown sequences once
Load Sharing is disabled.
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Example 4— Two Anti-Surge Loops

Compressor Compressor
4 A Section 1 Section 2
Speed Input @ | |
Motor Current /l / /l
Vertex
Compressor
Control | |
Gearbox I —~T I 1
Motor / /
i l ‘T
No. 1 Suction Temp. @»
No. 1 Suction Pressure @
No. 1 Suction Flow @»
No. 1 Discharge Temp. @
No. 1 Discharge Pressure @
No. 2 Suction Temp. @
No. 2 Suction Pressure @
No. 2 Suction Flow CAN Network @5
No. 2 Discharge Pressure < @
No. 2 Discharge Temp. ” - - - ] _ - B @
ASV1 ASV2
5 &
Anti-Surge Valve No. 1 4 T
Anti-Surge Valve No. 2
\ J

Figure 13-19. Compressor Example 4 Overview

The configuration of the second stage is done as described in Example 1 for ASC 1. In general, ASC 2
and ASC 1 calculate the operating point of each section and modulate their ASVs independently. All
configuration parameters and routines available for ASC 1 are also available for ASC 2.

Because the Vertex unit may not have enough 10 channels to support the signals needed for both
sections (depending on application — for air compressors with suction side from atmosphere, a limited 10
set may be used), RTCNet IO Expansion modules will be necessary. The same IO functions can be
selected on an RTCNet Node as the Vertex control. Please see chapter 5 for details on RTCNet 10
Expansion.

In this application, Motor current and speed are used for online detection. Please see Example 1 for
descriptions on startup, operation, and stopping. The same functionality is available for ASC 2.
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Example 5— Two Anti-Surge Loops with Performance Co  ntrol On
Compressor Discharge Pressure via Speed Control Set  point

Compressor Compressor
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No. 2 Discharge Pressure
No. 2 Discharge Temp.
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CAN Network
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ASV1 ASV2

Anti-Surge Valve No. 1 4 T
Anti-Surge Valve No. 2
J
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Figure 13-20. Compressor Example 5 Overview

See Examples 1, 2, and 4 for details on ASC1, Performance, and ASC2 configuration, startup, operation,
and stopping.

In this application, the Performance controller is used to send the prime mover speed controller a speed
setpoint in order to control ASC 2 discharge header pressure. For this application, the performance output
of 0% demand should be scaled in the prime mover controller as the minimum governor speed. The

performance output of 100% demand should be scaled in the prime mover controller as the maximum
governor speed.
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Example 6— Two Anti-Surge Loops with Performance Co  ntrol On
Compressor Suction Pressure via Suction Throttle Va  Ive And Load
Sharing With Control On The Common Discharge Header Pressure
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Figure 13-21. Compressor Example 6 Overview

See Examples 1, 2, 3, and 4 for details on ASC1, Performance, Load Sharing and ASC2 configuration,
startup, operation, and stopping.

This application is a full-configuration of the Vertex controller and demonstrates how each of the
controllers (ASC, PFC, and Load Share) can be configured for various drivers and process variables to
cover a wide range of compressor train applications.
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Chapter 14.
Operator Interface

Introduction

Interface to the control may be performed through the Vertex’s service panel (located on the front of the

control), remote switch contacts, analog inputs, meter readouts, relays, or a Modbus communications line
to an operator interface device.

The Vertex has a detailed Tutorial that is always a  ccessible through
NO TICE the Service Menu. It provides ‘On-Screen’ help ont  opics such as
Navigation, User Levels, Operating Modes, how to ad  just parameters
Screen Tutorial and more. The User should familiarize themselves wi  th these screens

Graphical Display and Key Inputs

The control’s service panel consists of hard key command buttons, soft key command buttons, and a
Graphical User Interface screen.

SN | ASC1 Compressor Map e it | o o

ASC1 Compressor Map
ompressor is Oniine
8 Operating ot B Suge Lne @ CorkolLne B

Figure 14-1 Vertex Keypad and Display

The system operator uses the service panel to communicate with the Vertex system. The service panel
can be used only occasionally to communicate with the system, or it can continuously monitor user
interface pages for the operator to view.
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Service Panel Modes and User Levels

The Vertex Service Panel operates in several modes and access user levels, each of which has a
different purpose. The modes are OPERATION, CALIBRATION, and CONFIGURATION. In order to enter
and exit a particular mode, the user must be logged in with an appropriate user level. These user levels
are MONITOR, OPERATOR, SERVICE, and CONFIGURE. In addition to granting authority to enter and
exit modes, user levels also determine what parameters the user is authorized to adjust. See Table 14-1,
Mode Access by User Level.

Table 14-1 Mode Access by User Level

Mode
Operation Calibration Configuration
Monitor
User Operator X
Level Service X X
Configure X X X

Mode Descriptions

The OPERATION mode is the only mode that can be used to run the compressor. This is the default
mode. Exiting CALIBRATION or CONFIGURATION mode will return to OPERATION mode. User levels
are Operator, Service, or Configure.

The CALIBRATION mode is used to force signal outputs in order to calibrate signals and field devices. In
this mode, the actuator, analog, and relay outputs can be manually controlled. To enter this mode the
compressor speed must be shutdown with no speed detected. User levels: Service or Configure.

The CONFIGURE mode is used to set up the parameters for a specific application prior to operation of
the unit. To enter this mode the compressor speed must be shutdown with no speed detected. When the
unit enters CONFIGURE mode the control is placed in IOLOCK which will disable all Output I/O channels.
If the control is not shutdown, navigating through the configuration pages will allow viewing of
CONFIGURE, but will not permit any changes to be made.

User Level Descriptions
The Monitor user level is view-only access. All commands from the front panel are inhibited. All values
displayed on each screen are continuously updated.

The Operator user level allows for control of the compressor. Front panel commands to start, change
setpoints, enable/disable functions, and stop the compressor are accepted.

The Service user level allows the same commands as the Operator user level plus tuning of Service
menu parameters and issuing of additional commands.

The Configure user level allows the same commands and access as the Service user level plus tuning of
Configuration menu parameters.

Adjusting Values
To adjust a value you first navigate the In-Focus highlighter to the correct value — then use the green
Adjust Key to raise or lower the value.

The ADJUST arrows will change a selected Service parameter by 1%. Using the ADJUST arrows in
combination with the SHIFT key will change the service parameter by 10%. The view of the Adjust button
icon next to the value will change to show the up/down arrows as filled when the SHIFT key is pressed.

Woodward 74



Released

Manual 35072 Vertex Compressor Control

When making adjustments to an analog value that is at 0.00, initial
NO TICE movement will be very small and you may take a few seconds for the

display to show the value is moving — be patient.

To make a direct entry, the current displayed value must be within 10% of the value to be entered.
To make direct numeric entries:

1. Bring the displayed value to within 10% of the value to be entered

2. Pressthe ENTER key

3. Press the numerical keys to input the value

4. Press ENTER again.

If the value entered is less than the value displayed by more than 10% or greater than the value displayed
by more than 10%, an appropriate message will be displayed indicating the value entered is too large or
too small.

The exception to this 10% adjustment rule is that it is NOT applied if the control is in Configuration Mode.
In this mode, any direct entry in the appropriate range will be accepted.

When making a direct entry of a negative number (forexa  mple, a
NO TICE sensor range of —50 to 200), enter the value first  and then press the

+/- key.

When using the SERVICE mode, refer to the Service Mode worksheet in Appendix B.
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Chapter 15.
Service Menu Procedures

Overview

The service menu of the Vertex control has the same easy to follow format as the program/configure
mode. The service menus can be used to customize the control to be more application specific. The
parameters that are tuned in the service menus may affect system performance, caution is advised.

The service menus of the Vertex can be accessed at any time the control is powered up, and with any
user level access. The compressor doesn’t need to be shutdown. This will allow tuning while the
compressor is on-line.

The ability to change these parameters is restricted to service user level and above. The appropriate
password is required to protect against both intentional and inadvertent program changes. The password
can be changed if desired, refer to Appendix C of this manual for information on changing passwords.

Enter the LOGIN button from the MODE screen to reach the screen below.

User Login

Input a User Level and Password then

press the 'Login' softke

. Password
=)

Configure R

Figure 15-1. User Login for Service

To login to the Service user level, Press the MODE key, press the soft key for LOGIN, and log in as
“Service” by entering the password (WG1112). The actual menus that are available may vary with the
program configuration.
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Using the Service Menus

Once logged in with an appropriate user level, parameters within the Service menus will become
available for adjustment. See Figure 5.2 for an example of how to visually see that a parameter is
authorized. A work sheet is provided at the end of this manual, to document any changes for future
reference.

Authorized Unauthorized

Checkbox: . D

Figure 15-2. Authorized and Unauthorized Components

The arrow keys (STEP LEFT, STEP RIGHT), allow you to move right or left across the tops of the
function the Service mode columns. The STEP UP and STEP DOWN keys allow you to move up or down
the columns.

Not all of the service headers listed below will appear at all times. Only the headers that are necessary for
the application will appear. Some of the headers will not appear unless the compressor is shutdown.

The Service menu is accessed from the Home screen by pressing the second soft key (from the left). Use
the navigation cross allows for navigation of the Service menus. Press ENTER to go into a menu. There
are two Service menu selection pages which can be viewed by pressing the arrow soft keys. The menus
that are available depend on the configuration of the unit. Parameters within the Service menus can be
adjusted at any time, independent of the current Mode. The user must be logged in with Service user
level access or higher to have authorization to change Service parameters.

From within a Service menu, pressing the HOME key once will return to the Service menu screen. To
return to the main Home screen, press the HOME key again. To return to the last screen, press the ESC
key.
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Service Menus — HOME screen

The following figures show the menu list of pages that are available through the Service Menus. The
Tutorial pages and the Save Settings (updating tunable values on the control) are always available on the
black SoftKey buttons without any focus or navigation. Features that exist in the control, but are not
configured will be shown in reduced opacity so the user is aware of the feature. Pressing Enter while on
these pages will not navigate to these pages. This is different from the HOME page, where unused
functions are completely removed to avoid confusion and simplify navigation.

User Level: Operator

Service Menu

Adjust or monitor alarm indications

Valve Linearization

Custom Trend

Compressor 1 Control Compressor 2 Control

Compressor 1 Map Compressor 2 Map

Performance Control Limiter Control

Sequencing

Alarms

Datalogs

Communications

—_

)

Load Sharing

Custom Sequence Operation Logs

1l

Screen Seftings Real Time Clock

Vibration

(00
[

Isolated Controller | Al Maint Bypass

Tutorial Save Settings

Figure 15-3 Service Menu

The service menus can be used while the compressor is running or shut down. Access to the Service
menus requires the user to be logged in with a Service user level or higher. The intent of the organization
and arrangement of the pages is that page 1 contains the page that directly relate to the previous Vertex
Service header menus on the 2 line display. Page 2 contains features that are new with this product.

This mode can also be used to make direct numeric entries. However, because this mode is intended to
be used while the compressor is running, the Service Panel will accept the entry of numeric values for a
block only if the proposed change is small.

Service Menu list;

» Communications —change or view the default settings for Ethernet, Serial, and Modbus
communication links.

e Alarms —monitor or change the program or default settings of; is trip an alarm indication; blink alarm
relay; jump to alarm screen; configurable alarms 1,2, and 3; configurable alarms for inlet pressure,
exhaust pressure, and valve demand vs position feedback;

» Actuator Linearization —provides actuator 1 and actuator 2 output linearization adjustments;

» Real Time Clock — set date and time settings.

e Custom Trend - trend display; signal selection; time window for trend display.

» Data Log — manually start and stop data log collection.

» Operation Values - view operation log values. Adjust compressor operation values.

e Screen Settings - screen saver delay; select auto login as operator;

Each of the Service menu parameters are described in detail below.
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Table 15-1. Service Mode Parameters

ASC Antisurge Control

Antisurge Control - Sequencing - (ASC Sequencing St art and Shutdown)
Shutdown Manual Position Enabled dflt= YES (YES/NO)

Select YES to force the antisurge valve to a certain position upon shutdown conditions. Select NO to
allow the antisurge valve to remain at the same position prior to shutdown conditions.

Position just After Shutdown dfit= 100.0 (0.0, 100.0)

Enter the required position (in percent) of the antisurge valve upon shutdown conditions, where 100%
represents a full recycle position of the antisurge valve.

Position During Startup dflt= 100.0 (0.0, 100.0)

Enter the required startup position (in percent) of antisurge valve, where 100% represents a full recycle
position of the antisurge valve. The valve will transition to this position on startup and remain there until
the configured online conditions are met. At least one online trigger must be enabled to enable this start
sequence. The control will skip the start sequence and transition immediately to automatic online control
if no online triggers are configured, which is not recommended.

Antisurge Control - Sequencing - (ASC Sequencing On  line Detection)

- dflt (Trigger)= NO (YES/NO)
Use Minimum Speed Level dfit (Level)= 0.0 (0.0, 25000.0)

Check to enable the speed detection method for the online condition. Uncheck to not use this feature.
Enter the required speed setpoint (in RPM) for the online condition. The online trigger is satisfied during
startup once speed increases beyond this setpoint.

. . dflt (Trigger)= NO (YES/NO)
Use Maximum Suction Pressure Level dfit (Level)= 0.0 (-14.0, 25000.0)

Check to enable the suction pressure detection method for the online condition. Uncheck to not use this
feature. Enter the required suction pressure setpoint in the unit shown for the online condition. On
startup, once suction pressure decreases beyond this setpoint, the online detection trigger is satisfied.

dflt (Tri =NO (YES/NO
Use Minimum Discharge Pressure Level dfit (L(evr:j])gze(r)),o (0.0( 25000'0))

Check to enable the discharge pressure detection method for the online condition. Uncheck to not use
this feature. Enter the required discharge pressure setpoint in the unit shown for the online condition. On
startup, once discharge pressure increases beyond this setpoint, the online detection trigger is satisfied.
- dflt (Trigger)= NO (YES/NO)
Use Minimum Flow Level dfit (Level)= 0.0 (0.0, 1000000.0)

Check to enable the flow detection method for the online condition. Uncheck to not use this feature. Enter
the required flow setpoint at suction in the unit shown for the online condition. On startup, once flow
increases beyond this setpoint, the online detection trigger is satisfied.

. dflt (Trigger)= NO (YES/NO)
Use Minimum Current Level dfit (Level)= 0.0 (0.0, 25000.0)

Check to enable the actual motor current input detection method for the online condition. Uncheck to not
use this feature. Enter the required online current level for the online condition. On startup, once the
actual motor current input increases beyond this setpoint, the online detection trigger is satisfied.

- . dfit (Trigger)= NO (YES/NO)
Use Minimum Pressure Ratio dfit (Level)= 1.0 (1.0, 100.0)

Check to enable the pressure ratio detection method for the online condition. Uncheck to not use this
feature. Enter the required pressure ratio for the online condition. On startup, once the ratio of discharge
pressure (P2) to suction pressure (P1) increases beyond this setpoint, the online detection trigger is
satisfied.

- dfit (Trigger)= NO (YES/NO)
Use Minimum IGV Level dfit (Level)= 10.0 (0.0, 100.0)
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Check to enable the IGV detection method for the online condition. Uncheck to not use this feature. Enter
the required pressure ratio for the online condition. On startup, once the IGV value increases beyond this
setpoint, the online detection trigger is satisfied.

Use External Contact dfit (Trigger)= NO (YES/NO)

Check to enable the auxiliary binary input for online condition. Uncheck to not use this feature. This
auxiliary input can be through Modbus or hardwired.

Delay Timer for Online Detection dflt (Level)= 10.0 (0.0, 300.0)

Enter a delay time (in seconds) for online detection to complete once any one of the online triggers is
satisfied. After the delay time has passed, the control will slowly close the anti-surge valve until the
automatic antisurge routines take control.

Antisurge Control - Sequencing - (ASC Sequencing Va  Ive Rates)
Automatic Close Rate dflt (Level)= 1.0 (0.0, 10.0)

Enter the ramp rate value, in percent per second, to be used by the automatic open-loop routines when
ramping down the anti-surge valve.

Offline/Start Rate dflt (Level)= 1.0 (0.1, 100.0)

Enter the ramp rate value, in percent per second, to be used during start or when the compressor is
offline.

NSD Rate dflt (Level)= 1.0 (0.1, 100.0)

Enter the ramp rate value, in percent per second, to be used during controlled shutdown. The
compressor must be Online for this rate to be used during a controlled shutdown, otherwise, the
Offline/Start Rate is used.

Manual Raise/Lower Slow Rate dfit (Level)=0.5 (0.0, 100.0)
Enter the slow ramp rate value, in percent per second, to be used when the raise or lower valve
command is requested in the manual or manual with backup mode.

Delay for Fast Rate dflt (Level)= 3.0 (0.0, 30.0)
Enter the value, in seconds, to activate the fast rate when the raise or lower valve command is requested
in the manual or manual with backup mode.

Manual Raise/Lower Fast Rate dfit (Level)= 1.0 (0.0, 100.0)

Enter the fast ramp rate value, in percent per second, to be used after the delay time when the raise or
lower valve command is requested in the manual or manual with backup mode.

Antisurge Control - Sequencing - (ASC Sequencing NS D/Purge)

dflt=NSD on Train NSD Request
[NSD on Train NSD Request,

NSD with Compressor 2 Offline,
Not Used]

Normal SD State

NSD on Train NSD Request: Normal shutdown trigger from Train NSD command.
NSD with Compressor 2 Offline: Normal shutdown trigger when ASC2 goes offline.
Not Used: Normal shutdown event is not configured.

Manual w/ Backup on NSD Complete dflt=YES (YES/NO)

If YES is selected, the ASC will transfer to Manual with Backup Mode once the Normal Shutdown is
complete. This option allows the valve to remain at the Start Position if the Online Detection conditions
are still TRUE. If NO is selected, the control will remain in AUTO control once the NSD is complete.

Important: If NO is selected and the control is in AUTO and the compressor online conditions are met, the
IASC will begin to ramp the ASV back to zero demand.
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dflt= Purge Never Used
[Purge Never Used,
Purge Disabled at Start,
Purge Command Purge Disabled at Online,
Purge Disabled on Speed Level,
Purge Disabled on Motor Current Level,
Purge on Request Only]

Purge Never Used: Purge command is not available.

Purge Disabled at Start: Purge option is disabled if start sequence initiated or ESD is active.

Purge Disabled at Online: Purge option is disabled if compressor state is online or ESD is active.

Purge Disabled On Speed Level: Purge option is disabled if actual speed is higher than trigger off Level
or ESD is active.

Purge Disabled On Motor Current Level: Purge option is disabled if actual motor current is higher than
trigger off Level or ESD is active.

Purge on Request Only: Purge option is always available except ESD status.

Purge Position dflit= 0.0 (0.0, 100.0)
Enter the required anti-surge valve position for a purge cycle during startup, i.e. 0 to 100% open.
Actual Speed Trigger Off Level dfit= 200.0 (10.0, 25000.0)
Enter the Speed in RPM that will disable the Purge sequence if speed is sensed above this level.
Actual Motor Trigger Off Level dflt="200.0 (10.0, 25000.0)

Enter the Motor Current in Engineering Units that will disable the Purge sequence if Motor Current is
sensed above this level.

Antisurge Control - Surge Detection -  (ASC Surge Detection Method Used)

dflt (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= 80.0 (1.0, 300.0)

Flow Derivative Detection dflt (Captured Values)= Display Only

Check to enable the flow derivative surge detection routine. This routine detects surge by monitoring the
rate of change of calculated compressor flow.

Enter the flow derivative value, in percent of suction volumetric flow units per second, above which the
Surge Recovery and Surge Minimum Position routines, if enabled, are to be triggered. The set point is
configured in percent to account for the wide range of most compression processes and to eliminate false
triggers on noise at low flow levels. For example, if the current operating flow is 10,000 m3/hr and this set
point is configured as 50%, a surge will be detected if the rate of flow change exceeds 5,000 m3/hr.
However, the same derivative at a nominal flow rate of 50,000 m3/hr is only 10%, and could be caused
by a noisy signal, not surge.

Data from an actual surge event is helpful (recorded in the Captured Values column) in establishing an
appropriate set point to exclude normal signal noise and process fluctuations.

i Elow Detect dfit (Use)= NO (YES/NO)
inimum Flow Detection dflt (Trigger Setpoint)= 1.0 (0.01, 100000000.0)

Check to enable the minimum flow surge detection routine. This routine, though included as a surge
detection method, does not actually detect surge. It merely initiates the same open-loop Surge Recovery
and Surge Minimum Position responses when the compressor operating point falls below the configured
minimum flow set point.

Enter the minimum flow value, in engineering units, of suction volumetric flow below which the Surge
Recovery and Surge Minimum Position routines, if enabled, are to be triggered.
dflt (Use)= NO (YES/NO)
Disch. P. Derivative Detection dfit (Trigger Setpoint)= -100.0 (-1000000.0, 0.0)
dflt (Captured Values)= Display Only
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Check to enable the discharge pressure derivative surge detection routine. This routine detects surge by
monitoring the rate of change of measured compressor discharge pressure.

Enter the discharge pressure derivative value, in engineering units per second, above which the Surge
Recovery and Surge Minimum Position routines, if enabled, are to be triggered.

Data from an actual surge event is helpful in establishing an appropriate set point to exclude normal
process fluctuations.

dflt (Use)= NO (YES/NO)

Suction P. Derivative Detection dfit (Trigger Setpoint)= 1.0 (0.0, 100000.0)
dflt (Captured Values)= Display Only

Check to enable the suction pressure derivative surge detection routine. This routine detects surge by
monitoring the rate of change of measured compressor suction pressure.

Enter the suction pressure derivative value, in engineering units per second, above which the Surge
Recovery and Surge Minimum Position routines, if enabled, are to be triggered.

Data from an actual surge event is helpful in establishing an appropriate set point to exclude normal
process fluctuations.

dfit (Use)= NO (YES/NO)

Speed Derivative Detection dflt (Trigger Setpoint)= 1.0 (1.0, 30000.0)
dflt (Captured Values)= Display Only

Check to enable the speed derivative surge detection routine. This routine detects surge by monitoring
the rate of change of measured compressor speed.

Enter the speed derivative value, in engineering units per second, above which the Surge Recovery and
Surge Minimum Position routines, if enabled, are to be triggered.

Data from an actual surge event is helpful in establishing an appropriate set point to exclude normal
process fluctuations.

dflt (Use)= NO (YES/NO)
dflt (Trigger Setpoint)=-1.0 (-30000.0, 0.0)

Motor Curr. Derivative Detection -
dflt (Captured Values)= Display Only

Check to enable the motor current derivative surge detection routine. This routine detects surge by
monitoring the rate of change of measured compressor motor current.

Enter the motor current derivative value, in engineering units per second, above which the Surge
Recovery and Surge Minimum Position routines, if enabled, are to be triggered.

Surge Detection on Cross Line dflt (Use)= YES (YES/NO)
Check to enable the surge limit line crossing surge detection routine.

This routine, though included as a surge detection method, does not actually detect surge. It merely

initiates the same open-loop Surge Recovery and Surge Minimum Position responses when the

compressor operating point falls below the configured Surge Limit Line.

dflt (Trigger Setpoint)= 150.0 (104.0, 200.0)
dflt (Captured Values)= Display Only

Enter the limit for operating set point in percent to detect surge. When operating set point is less than the
entered value, surge can be detected and counted, and anti-surge action can be activated.

Operating SP Limit To Detect Surge

Antisurge Control - Surge Detection -  (ASC Actions Taken when Surge Detected)
Loop Period dflit= 10.0 (1.0, 300.0

Enter the appropriate system loop delay time in seconds.

This is the time required for a step change in anti-surge valve position to be realized in the flow
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measurement once the flow measurement reaches 70~90% of its final steady-state value. This value is
depending on piping volumes.

Use External Surge Detection Contact dfit (Use)= NO (YES/NO)
Check to enable the surge detection on external hardwired signal.

This routine, initiates the surge detection as well as multi surge detection response when external
Boolean hardwired command is detected. This is required when surge detection is also done by third
party control system.

dfit= YES (YES/NO)
Enable Surge Recovery? dfit (Amount)= 1.0 (0.5, 50.0)

Check to enable the open-loop step response triggered when surge is detected by any of the configured
surge detection methods.

Enter the value in valve percent, typically 3~5%, that will be added to the anti-surge valve demand when
surge was detected to establish the SMP valve limit. After the open-loop Surge Recovery response
ramps out, the valve will not be allowed to close to the demand at surge plus this amount, so as not to
drive the unit into surge again.

dfit= YES (YES/NO)
Enable Surge Recovery in Full Manual dflt (Minimum Amount)= 1.0 (1.0, 100.0)

Check to enable the Surge Recovery open-loop step response even when in full manual mode. This
protection is the only automatic routine that will override anti-surge valve control in the full manual mode.

- . dflt="YES (YES/NO)
Enable Surge Minimum Position? dfit (Amount)= 1.0 (0.5, 50.0)

Check to enable the Surge Minimum Position function, which will, after the surge cycle has been broken,
prevent the anti-surge valve from closing to the point at which surge was detected.
dflt= Dedicated Reset Used to clear SMP
SMP Reset [Dedicated Reset Used to clear SMP,
Normal Reset Used to clear SMP]

Select Dedicated Reset Used to Clear SMP to require an independent signal to be used to reset the SMP
level (recommended). If Normal Reset Used to Clear SMP is selected, the Alarm Reset command will
also trigger the SMP to ramp back to 0.

. _ dfit= YES (YES/NO)
Use Auto Shift Function dfit (Amount)= 1.0 (1.0, 10.0)

Check to enable Surge Control Line auto-shifting based upon the surge counter.

The Surge Control Line will be shifted a given amount of percentage for each detected surge, i.e. % per
surge.

dflt= Consec SRG RST used for Shift Reset

[Consec SRG RST used for Shift Reset,

Control Line Shift Reset SMP RST used for Shift Reset,
Total SRG RST used for Shift Reset,

Dedicated RST used for Shift Reset]

\When the surge counter is reset, the shifted amount will slowly ramp back to 0, returning the SCL to its
original position. Available Reset possibilities are given below:

» Consecutive Surge Reset used for Shift reset

» SMP Reset used for Shift Reset

» Total Surge Reset used for Shift Reset

» Dedicated Reset used for Shift Reset

Antisurge Control - Surge Protection -  (ASC Surge Control and Boost Line)
Surge Control Line Margin dflt= 30.0 (-30.0, 50.0)|
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Enter the margin, used to calculate the setpoint or Surge Control Line (SCL) when the standard algorithm
is used. This margin is expressed as a percentage of additional flow, shown on the map to the right of the
configured Surge Limit Line (SLL).

Surge Control Line Margin Minimum dflt= 15.0 (-30.0, 50.0)
Enter the minimum margin allowed during compressor operation.
Enable Boost dfit= YES (YES/NO)

Check the box to enable the boost or backup line open-loop step response.
Boost Margin dflt= 5.0 (0.0, 50.0)

Enter the margin in percent flow, typically 3~5%, to locate the boost or backup line to the left of the
configured Surge Control Line.
Amount dflt= 10.0 (0.0, 50.0)

Enter the amount in valve percent that will be added to the current anti-surge valve position when the
compressor operating point reaches the boost or backup line. This new valve position remains active for
the configured loop period time and then slowly ramps out at the configured valve decay rate.

Typically, this value will be what will increase compressor flow by the percent configured as the boost
margin. In other words, this amount of valve opening should move the compressor from the boost or
back-up line to the Surge Control Line.

Enable Pre-pack dfit= NO (YES/NO)

Check to enable the Pre-Pack function. This function will briefly over-stroke the anti-surge valve at the
beginning of the boost and surge recovery open-loop steps to help decrease system response time. It is
typically used on processes with excessive loop periods due to large piping volumes.

Pre-pack Amount dflt= 0.0 (0.0, 50.0)

Enter the value in valve percent that will be added to the anti-surge valve demand at the beginning of the
boost and surge recovery steps.

Antisurge Control - Surge Protection -  (ASC Consecutive Surges Alarm Counter)

Maximum Number of Surges (Consecutive Surges dflit=3 (1, 5)
Alarm Counter)

Enter the number of Surges within the Time for Maximum Number of Surges to trigger the Alarm on
consecutive surges detected.

Time for Maximum Number of Surges dflt= 20 (0, 3600)
(Consecutive Surges Alarm Counter)

The amount of time that the Maximum Number of Surges must be detected within in order to trigger the
Alarm on consecutive surges detected.

Alarm if Consecutive Surges dflt= YES (YES/NO)
Enable this option to generate an alarm in case alarm consecutive surge detection is set.

Full Opening if Consecutive  Surges Alarm dflt= YES (YES/NO)
Detected

Enable this option to fully open the anti-surge valve in case alarm consecutive surge detection is set.
Maximum Number of Surges (Consecutive Surges dflit=3 (1, 5)

Shutdown Counter)

Enter the number of Surges within the Time for Maximum Number of Surges to trigger the Shutdown on
consecutive surges detected.

Time for Maximum Number of Surges dflt= 20 (0, 3600)
(Consecutive Surges Shutdown Counter)

The amount of time that the Maximum Number of Surges must be detected within in order to trigger the
Shutdown on consecutive surges detected.

Trip if Consecutive Surges SD Detected dflt=NO (YES/NO)

Enable this option to issue a shutdown in case the set trip consecutive surge detection activates. This is
defaulted to NO to not interfere with the Solo run during commissioning, however, recommend that this
option is checked for normal operation.
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Antisurge Control - Surge Protection -  (ASC AS Valve Feedback Action)
dfit= No Action on Valve Feedback/Solenoids
[No Action on Valve Feedback/Solenoids,
FRC Open if Dev Dmd/AS Opened Contact,
FRC Open: AS Contact is Trip Sol,
Action Based on AS Valve Feedbacks or Trip FRC Open if Dev Dmd/AS Analog Feedback]
Solenoids Status

There are actions that can be configured:

» No action on Valve Feedback /Solenoids

» Force Open if Deviation Demand / Anti Surge valve open contact

» AS Valve will be forced to open when AS valve set point is lower than a specific configured value (90%-
Tunable), and the AS valve hardware binary feedback from field is open. This indicated that regardless of
the controller demand, the valve remains opened. Therefore, the controller should not try to close them.

» Force Open: Anti Surge contact is trip solenoid.

» AS Valve will be forced to open when the AS valve hardware binary feedback from field is open. These
solenoids are forcing the AS valve to open. Therefore the controller must not try to close them.

> Anti-Surge valve Open: Analog feedback

» AS Valve will be forced to open when AS valve position feedback input is higher than a specific
configured value.

» When the AS valve demand is less than 90% (tunable) and the analog signal indicates that the valve is
100% opened then the controller is not in control of the valve and should not try to close it.

» When the AS valve demand is different than AS valve feedback, with configurable threshold, an alarm is
activated.

AS Opened Contact Inverted dflt= NO (YES/NO)
It is possible to configure the state of anti-surge opened contact: inverted or not-inverted.
Full Manual Mode Request Inhibited dfit= YES (YES/NO)

Check to inhibit full manual mode operator selection.

Antisurge Control - Signal Conditioning - (ASC Last Good Values)

This screen is used for setting up the control actions associated with failures of field instruments used by
ASC core. Description can be found in Chapter 2, section 'Signal Failure Routines'. The options for
configuration are:

* Last good values

» Smart Settings

* Default value settings

* Field signal filtering

» Field signal fault action on control

Use Suction Pressure Last Good Value dfit= NO (YES/NO)
Check to enable the last good value failure response for the compressor suction pressure signal. If the
signal fails, and compressor operation has been stable for approximately one minute, the stable suction
pressure value will be retained for control, even though the input has failed.

Use Discharge Pressure Last Good Value dfit= NO (YES/NO)

Check to enable the last good value failure response for the compressor discharge pressure signal. If the
signal fails, and compressor operation has been stable for approximately one minute, the stable
discharge pressure value will be retained for control, even though the input has failed.

Use Suction Temperature Last Good Value dflt= NO (YES/NO)
\When checked, the last good value failure response for the compressor suction temperature signal is

enabled. If the signal fails, and compressor operation has been stable for approximately one minute, the
stable suction temperature value will be retained for control, even though the input has failed.
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Use Discharge Temperature Last Good Value dflt= NO (YES/NO)

\When checked, the last good value failure response for the compressor discharge temperature signal is
enabled. If the signal fails, and compressor operation has been stable for approximately one minute, the
stable discharge temperature value will be retained for control, even though the input has failed.

Use Actual Flow Last Good Value dfit= NO (YES/NO)

Check to enable the last good value failure response for the compressor actual flow. If the signal fails,
and compressor operation has been stable for approximately one minute, the stable actual flow value will
be retained for control, even though the input has failed.

Use Pressure Ratio Last Good Value dflt= NO (YES/NO)

Check to enable the last good value failure response for the compressor pressure ratio. If the signal fails,
and compressor operation has been stable for approximately one minute, the stable pressure ratio will be
retained for control, even though the input has failed.

Antisurge Control - Signal Conditioning - (ASC Smart Calculation Settings)
Use Smart Suction Temperature dflt= NO (YES/NO)

Check to enable the smart setting failure response for the compressor suction temperature. This option
will be active in the online condition when P1, P2 and T2 sensors are healthy. If any of the other sensors
are failed, Default Value for suction temperature will be used.

Use Smart Discharge Temperature dflt=NO (YES/NO)

Check to enable the smart setting failure response for the compressor discharge temperature. This option
will be active in the online condition when P1 and P2 sensors are healthy. If any of the other sensors are
failed, Default Value for discharge temperature will be used.

Antisurge Control - Signal Conditioning - (ASC Default Value Settings)
Default Pressure At Suction dflt= 1.0 (-10000.0, 10000.0)

Enter a conservative default value for the compressor suction pressure. This value will be used for control
after a signal failure if last good value is not enabled or not suitable because of unstable operation, or if
compressor operation becomes unstable while the last good value is in use. Generally, this default value
should be chosen to generate a conservative calculation of compressor operation in the case of a signal
failure. A typical value is 10% less than the rated suction pressure.

Default Temperature At Suction dflt=1.0 (-273.0, 3000.0)

Enter a conservative default value for compressor suction temperature. This value will be used for control
after a signal failure if last good value is not enabled or not suitable because of unstable operation, or if
compressor operation becomes unstable while the last good value is in use. Generally, this default value
should be chosen to generate a conservative calculation of compressor operation in the case of a signal
failure. A typical value is 10% more than the rated suction temperature.

Default Pressure At Discharge dfit='1.0 (-10000.0, 10000.0)

Enter a conservative default value for compressor discharge pressure. This value will be used for control
after a signal failure if last good value is not enabled or not suitable because of unstable operation, or if
compressor operation becomes unstable while the last good value is in use. Generally, this default value
should be chosen to generate a conservative calculation of compressor operation in the case of a signal
failure. A typical value is 10% more than the rated discharge pressure.

Default Temperature At Discharge dflt=1.0 (-273.0, 3000.0)

Enter a conservative default value for compressor discharge temperature. This value will be used for
control after a signal failure if last good value is not enabled or not suitable because of unstable
operation, or if compressor operation becomes unstable while the last good value is in use. Generally,
this default value should be chosen to generate a conservative calculation of compressor operation in the
case of a signal failure. A typical value is 10% more than the rated discharge temperature.

Default Pressure At Flow Element dfit='1.0 (-10000.0, 10000.0)
If an alternate pressure signal is used for the flow measurement, enter a conservative default value to be
used in the event that the alternate pressure signal fails. This value will be used for control after a signal

failure if last good value is not enabled or not suitable because of unstable operation or compressor
operation becomes unstable while the last good value is in use. Generally, this default value should be
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chosen to generate a conservative calculation of compressor operation in the case of a signal failure. A
typical value is 10% more than the rated flow pressure.

The default pressure at flow element should alway s be set to the value at flow meter location
regardless of a dedicated sensor being used.

Default Temperature At Flow Element dfit="1.0 (-273.0, 3000.0)

If an alternate temperature signal is used for the flow measurement, enter a conservative default value to
be used in the event that the alternate temperature signal fails. This value will be used for control after a
signal failure if last good value is not enabled or not suitable because of unstable operation, or if
compressor operation becomes unstable while the last good value is in use. Generally, this default value
should be chosen to generate a conservative calculation of compressor operation in the case of a signal
failure. A typical value is 10% less than the rated flow temperature.

The default temperature at flow element should al ~ ways be set to the value at flow meter location
regardless of a dedicated sensor being used.
Default Actual Flow dflt=1.0 (0.0, 3000000000000)

Enter a conservative default value default actual flow generally, this default value should be chosen to
generate a conservative calculation of compressor operation in the case of a signal failure.

Default Pressure Ratio dfit= 1.5 (1.0, 50.0)

Enter a conservative default pressure ratio for flow measurement on both suction pressure and discharge
pressure sensors failures. Generally, this default value should be chosen to generate a conservative
calculation of compressor operation in the case of a signal failure.

Use Pressure Ratio as Ref. when P1 Fail dflt=NO (YES/NO)

\When checked, the default or variable default pressure ratio will be used as calculation reference in case
P1 sensor fails.

Use Pressure Ratio as Ref. when P2 Fail dflt=NO (YES/NO)

\When checked, the pressure ratio will be used as calculation reference in case P2 sensor fails.

Antisurge Control - Signal Conditioning - (ASC Field Signal Filtering)
Flow Filter (ARMA) dfit= 0.0 (0.0, 30.0)

Enter the appropriate filter time constant, in seconds, to be used with the flow signal filter within the ASC.
Filtering should be minimized if at all possible, but this value can be adjusted as necessary to provide a
clean, noise-free flow signal. Because the flow signal is the fastest and most important anti-surge process
variable, filter times should usually be restricted to 100 milliseconds or less.

Pressure Filter dflt= 0.0 (0.0, 30.0)

Enter the appropriate filter time constant, in seconds, to be used with the pressure signal filters within the
IASC. Filtering should be minimized if at all possible, but this value can be adjusted as necessary to
provide clean, noise-free pressure signals. Because pressure processes are generally moderate in speed
and signals clean, filter times, if necessary at all, are usually in the hundreds of milliseconds.

Temperature Filter dflt= 0.0 (0.0, 30.0)

Enter the appropriate filter time constant, in seconds, to be used with the temperature signal filters within
the core control software. Filtering should be minimized if at all possible, but this value can be adjusted
as necessary to provide clean, noise-free temperature signals. Because temperature processes are
generally slow and signals clean, filter times, if necessary at all, can be extended to seconds.

Antisurge Control - Signal Conditioning - (ASC Field Signal Fault Action on Control)
Added Man Amount on Flow Falil dflt= 10.0 (0.0, 100.0)

Specify the amount of anti-surge valve demand to add on the flow signal failure.
Minimum anti-surge valve demand if Flow or Pressure at flow fail.

Full Manual on Flow sensor Fault dflt= NO (YES/NO)
Check to enable the fail to manual strategy on flow sensor input failures.
Full Manual Mode Selected on Any Fault dflt=NO (YES/NO)
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Check to enable the fail to manual strategy on all input failures, not only flow, but also pressures and
temperatures. This is the most conservative strategy for handling input signal failures, but last good
value, if enabled, takes priority.

Min. AS Valve Demand if Flow or Press @ Flow dflt= NO (YES/NO)
Fail

Check to enable the minimum anti surge valve demand on flow or pressures input failure.

Min. AS Valve Demand on Fault dfit=10.0 (0.0, 100.0)
Specify the amount of anti-surge valve demand to add on the flow or pressure signal failure.

Flow Fail Position Delay dfit= 2.0 (0.0, 10.0)

Specify the delay time of anti-surge valve demand to add on the flow or pressure signal failure.

Antisurge Control - PIDs - (ASC Normal Surge Controller Settings)
Use Compensation on Normal PID dflt= NO (YES/NO)

Check this checkbox to enable automatic gain compensation of the anti-surge PID’s proportional gain
(see Chapter 6 for a complete description of this function). If enabled, gain compensation will scale the
proportional gain relative to the compressor’s current operating conditions. This feature is only possible
when anti-surge valve Cv gain compensation is configured.

Proportional Gain dflt= 0.3 (0.0, 50.0)
Enter the appropriate proportional gain (in percent) of the anti-surge PID.

Integral Gain dflt= 0.3 (0.0, 50.0)
Enter the appropriate integral gain (in repeats per second) of the anti-surge PID.

Speed Derivative Ratio dflt= 100.0 (0.0, 100.0)

Enter the appropriate speed derivative ratio (in percent) of the anti-surge PID. Leave this value at 100%
for proportional and integral control (recommended).

Antisurge Control - PIDs - (ASC Rate PID Controller Settings)
Use Rate Controller dflt= NO (YES/NO)

Check to enable the Rate Controller, which limits the rate of movement of the compressor operating point
toward its Surge Control Line. As the operating point moves closer to the Surge Control Line, its speed of
approach becomes more critical. If the control deems the rate of approach excessive, it will open the anti-
surge valve to slow the operating point before it reaches the Surge Control Line, thereby lessening
overshoot and instability during a severe transient condition.

Use Compensation on Normal Rate PID dflt=NO (YES/NO)

Check to enable automatic gain compensation of the rate PID’s proportional gain. If enabled, gain
compensation will scale the proportional gain relative to the compressor’s current operating conditions.

Proportional Gain dflt= 0.3 (0.0, 50.0)
Enter the appropriate proportional gain (in percent) of the rate PID.

Integral Gain dflt= 0.3 (0.0, 50.0)
Enter the appropriate integral gain (in repeats per second) of the rate PID.

Speed Derivative Ratio dflt= 100.0 (0.0, 100.0)

Enter the appropriate speed derivative ratio (in percent) of the rate PID. Leave this value at 100% for
proportional and integral control.

Rate Setpoint (% of Max Rate) dfit= 33.0 (1.0, 100.0)

Enter the appropriate rate controller setpoint, in percent of maximum allowable rate. Lower the
percentage, more aggressive will be the PID.

Antisurge Control - PIDs - (ASC Valve Freeze Option)
Use Valve Freeze Option dflt= NO (YES/NO)|
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Check to enable the anti-surge valve freeze function. This routine will clamp the valve demand at a fixed
output if unit operation varies within confined windows of anti-surge valve demand and S_PV. This may
aid in settling an unnecessarily swinging process.

Delay Before Freezing the Valve dflt= 30.0 (0.0, 300.0)
Enter the time delay, in seconds, at which the freeze function is enabled or sampled. In other words, after

this time delay the freeze routine is initiated provided that the valve demand and S_PV criteria are
satisfied.

\Window on Valve Demand dfit= 3.0 (0.1, 10.0)
Enter the value of internal valve demand, in %, at which the freeze function remains active.
\Window on Surge Operation Point dflt= 3.0 (0.0, 10.0)

Enter the value of internal S_PV, in %, at which the Freeze function remains active.

Antisurge Control - PIDs - (ASC Suction Pressure Override Controller)

dfit= PICXXX
Tag Name (32 Characters)

User entry for control tag.

D o dflt= Suction pressure override
escription (32 Characters)

User entry for control description.

dflt= Not Used

Controller Function Selection [Not Used,
Used With Actual P1]

Select "Used with Actual P1" to enable suction pressure override control. This auxiliary controller will
modulate the anti-surge valve when suction pressure falls below an established limiting setpoint. This
control loop is usually used to help maintain suction pressure within the it process limits. One example of
activating this control loop would be, in a situation when the motor or turbine speed reaches its minimum
\value and suction pressure continues to fall. The actual P1 or another dedicated channel can be selected
to be used for suction pressure override controller.

Use Pressure Compensation dflt= NO ( YES/NO)
Check to enable automatic gain compensation of the suction pressure PID’s proportional gain. If enabled,

gain compensation will scale the proportional gain relative to the compressor’s current operating
conditions.

Proportional Gain dflt= 0.3 (0.0, 50.0)
Enter the appropriate proportional gain (in percent) of the suction pressure PID.
Integral Gain dflt= 0.3 (0.0, 50.0)

Enter the appropriate integral gain (in repeats per second) of the suction pressure PID.

Speed Derivative Ratio dflt= 100.0 (0.0, 100.0)
Enter the appropriate speed derivative ratio (in percent) of the suction pressure PID. Leave this value at
100% for proportional and integral control.

Initial Setpoint dfit= () see AI_03
Enter an appropriate pressure override setpoint value, such as compressor suction pressure setpoint.
This setpoint should be chosen carefully if other devices or logic will be controlling the same process

parameter.
SP Rate of Change dflt= 0.1 (0.001, 10000.0)

This defines the rate of change when the setpoint is raised or lowered during running.

Antisurge Control - PIDs - (ASC Discharge Pressure Override Controller)

dflt= PICXXX
Tag Name (32 Characters)
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User entry for control tag.

D o dflt= Discharge pressure override
escription (32 Characters)

User entry for control description.

dflt= Not Used

Controller Function Selection [Not Used,
Used With Actual P2]

Select "Used with Actual P2" to enable discharge pressure override control. This auxiliary controller will
modulate the anti-surge valve to relieve compressor discharge pressure and is usually used as a backup
to other primary controllers such as when the motor speed which is controlling suction pressure reaches
minimum governor. The actual P2 or another dedicated channel can be selected to be used for discharge
pressure override controller.

Use Pressure Compensation dflt= NO (YES/NO)
Check to enable automatic gain compensation of the suction pressure PID’s proportional gain. If enabled,

gain compensation will scale the proportional gain relative to the compressor’s current operating
conditions.

Proportional Gain dfit= 0.3 (0.0, 50.0)
Enter the appropriate proportional gain (in percent) of the discharge pressure PID.
Integral Gain dflt= 0.3 (0.0, 50.0)

Enter the appropriate integral gain (in repeats per second) of the discharge pressure PID.

Speed Derivative Ratio dflt= 100.0 (0.0, 100.0)
Enter the appropriate speed derivative ratio (in percent) of the discharge pressure PID. Leave this value
at 100% for proportional and integral control.

Initial Setpoint dfit= ()
Enter an appropriate pressure override setpoint value, such as compressor discharge pressure setpoint.
This setpoint should be chosen carefully if other devices or logic will be controlling the same process

parameter.
SP Rate of Change dflt= 0.1 (0.001, 10000.0)

This defines the rate of change when the setpoint is raised or lowered during running.

Antisurge Control - Decoupling - (ASC Decoupling - Main Settings)
Decoupling may be necessary to provide action before an upset occurs. Upsets are anticipated from
knowledge of the operating parameters and their relation to the operation of the anti-surge valve.

dflt= No compressor decoupling used

Decoupling Selection [No compressor decoupling used,
Compressor Decoupling used]

The following selections can be made to activate decoupling:
» No compressor decoupling used
» Compressor decoupling used (Enables Decoupling Action)

Min Decoupling Level dfit= 0.0 (0.0, 1.0)
|Minimum values added/subtracted to the valve as demand by the decoupling action.

|Max Decoupling Level dflt= 0.0 (0.0, 20.0)
Maximum values added/subtracted to the valve as demand by the decoupling action.

Surge Process Value Range (to Act) dfit= 110.0 (100.0, 140.0)
This is the minimum value of the surge operating point to activate decoupling.

Rate Limit on Enable/Disable Decoupling dfit= YES (YES/NO)
Limit the rate when bringing Decoupling in and out of control.

Antisurge Control - Decoupling -  (ASC Decoupling on Speed)
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Slow Speed Delay Time dflt= 110.0 (0.0, 500.0)

Enter the appropriate delay time (in seconds) that the steady-state speed decoupling routine will remain
in effect.

Slow Speed Amount dflit= 0.0 (0.0, 300.0)

Enter the appropriate gain, or scalar, (in percent valve demand per rpm) applied to a change in prime
mover speed to generate a feed-forward bias of the anti-surge valve demand.

Decoupling is enabled by setting the amount separately for all routines. Set the amount to 0.0 to disable a
particular decoupling routine.

Fast Speed Delay Time dflt= 30.0 (0.0, 5000.0)

Enter the appropriate delay time (in seconds) that the emergency speed decoupling routine will remain in
effect. After this time delay, the bias will be removed from the valve demand.

Fast Speed Amount dflit= 0.0 (0.0, 200.0)

Enter the appropriate gain or scalar (in percent valve demand per rpm), applied to a change in prime
mover speed, to generate a feed-forward bias of the anti-surge valve demand.

Decoupling is enabled by setting the amount separately for all routines. Set the amount to 0.0 to disable a
particular decoupling routine.

Automatic Gain Compensation (AGC) is applied to Fas  t Speed Decoupling, so AGC should be
configured prior to Decoupling.
Decoupling on speed as described above is only acti ve when a valid speed signal is available.

Antisurge Control - Decoupling -  (ASC Decoupling Selection)

dflt= Decoupling 1 Not Used
[Decoupling 1 Not Used,

Decoupling 1 on ASC2 Demand,
Decoupling 1 on Performance Demand,

Decoupling Selection 1 . ;
ping Decoupling 1 on External Signal 1]

Decoupling signal source can be configured as:

Decoupling on ASC Demand: The valve demand signal from the other ASC section.
Decoupling on Performance Demand: The demand from the performance control
Decoupling on External Signal 1: An analog input from another plant process

Selection 1 Delay Time dflt= 0.0 (0.0, 500.0)

This is the delay time in seconds that decoupling from the selected decoupling signal will remain in effect.
After this time delay, the bias will be removed from the valve demand.

Selection 1 Amount dflt= 0.0 (-100.0, 300.0)
This is the gain in percent per percent of the decoupling signal to modulate the anti-surge valve.

dflt= Decoupling 2 Not Used
[Decoupling 2 Not Used,

Decoupling 2 on ASC2 Demand,
Decoupling 2 on Performance Demand,

Decoupling Selection 2 . ;
Decoupling 2 on External Signal 1]

Decoupling signal source can be configured as:

Decoupling on ASC Demand: The valve demand signal from the other ASC section.
Decoupling on Performance Demand: The demand from the performance control
Decoupling on External Signal 1: An analog input from another plant process

Selection 2 Delay Time dfit=110.0 (1.0, 140.0)
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This is the delay time in seconds that decoupling from the selected decoupling signal will remain in effect.
After this time delay, the bias will be removed from the valve demand.

Selection 2 Amount dflt= 0.0 (-100.0, 300.0)

This is the gain in percent per percent of the decoupling signal to modulate the anti-surge valve.

dflt= Decoupling 3 Not Used
[Decoupling 3 Not Used,

Decoupling 3 on ASC2 Demand,
Decoupling 3 on Performance Demand,

Decoupling Selection 3 . ;
Decoupling 3 on External Signal 1]

Decoupling signal source can be configured as:

Decoupling on ASC Demand: The valve demand signal from the other ASC section.
Decoupling on Performance Demand: The demand from the performance control
Decoupling on External Signal 1: An analog input from another plant process

Selection 3 Delay Time dflt= 110.0 (1.0, 140.0)

This is the delay time in seconds that decoupling from the selected decoupling signal will remain in effect.
After this time delay, the bias will be removed from the valve demand.

Selection 3 Amount dflt= 0.0 (-100.0, 300.0)

This is the gain in percent per percent of the decoupling signal to modulate the anti-surge valve.

Antisurge Control - Decoupling -  (ASC Auxiliary Controls)
Use Auxiliary HSS1 dflt= NO (YES/NO)

Check to enable the High Signal Select (HSS) bus for auxiliary input #1. The auxiliary input has to come
from a 4-20 mA input, but should be configured 0-100% open. It is routed through the HSS bus, so all
other anti-surge functions are still active.

Signal Filter (HSS1) dflt= 0.5 (0.0, 300.0)
Filter applied to the signal by the compressor control.
Use Auxiliary HSS2 dflt= NO (YES/NO)

Check to enable the High Signal Select (HSS) bus for auxiliary input #2. The auxiliary input has to come
from tunable Signal Value and has a range of 0-100%. It is routed through the HSS bus, so all other anti-
surge functions are still active.

Signal Filter (HSS2) dflt= 0.5 (0.0, 300.0)
Filter applied to the signal by the compressor control.
Signal Value dfit= -1.0 (-1.0, 101.0)

Value from 0-100% that is routed to the HSS.

Antisurge Control - Display Settings - (ASC Display Settings)
WSPV Gauge Max dflit= 200.0 (0.0, 300.0)

This adjusts the high end of the gauge range (in WSPV) on runtime screens. This value does not affect
control.
WSPV Gauge Min dflt= 50.0 (0.0, 90.0)

This adjusts the low end of the gauge range (in WSPV) on runtime screens. This value does not affect
control.

dflt= Actual Flow Display

[No Flow Display,

Overview Flow Indication Actual Flow Display,
Standard Flow Display,

Mass Flow Display]
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This selection determines the units of the flow indicator on the Overview and Compressor Map pages.
This is for display only.

Custom Trend

Opening Custom Trend page begins the trend, exiting the page will continue to record data in
the background. Trends can be paused using the soft-key. While paused, the data continues to
record in the background. Once resumed, the trend snaps to real time.

Custom Trend - (Custom Trend)
Time Window (sec) dflt= 60 (1, 600)

Set the amount of time that is shown on the trend. This is the trend window time in seconds. Setting this
to ‘60’, for example, will show 60 seconds of data preceding the present time.

Variable Set by User

Select the parameter to be displayed by this trend line. The color that will appear for this parameter on
the trend is indicated to the left of this selection.

Y Max dflt= 100 (-20000, 20000)

Set the maximum value for the Y axis on the trend for this signal. This sets the maximum vertical limit of
the trend display for the signal.

Y Min dflt= 0 (-20000, 20000)
Set the minimum value for the Y axis on the trend for this signal. This sets the minimum vertical limit of
the trend display for the signal.

\Width dfit=1 (1, 5)

Set the width of the line shown on the trend for this signal. To increase thickness of the line, this number
should be increased.

Axis dfit= YES (YES/NO)

Set the maximum value for the Y axis on the trend for this signal. This sets the maximum vertical limit of
the trend display for the signal.

Performance Control

Performance Control - (Performance Control)

Slow Rate dflt= 1.0 (0.0, 100000.0)
Normal set point rate of change. This value is set in the program mode.

Fast Rate Delay dflt="5.0 (1.0, 30.0)
Delay, in seconds, before the ‘Fast Rate’ of change is selected.

Fast Rate dflt= 3.0 (0.0, 100000.0)

This rate is defaulted to three times (3x) the ‘Set Point Slow Rate’. This value can be changed to a new
value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not, the value
will return to the default on the next initialization.

dflt= Fail To Manual
[Fail To Manual,

PV or Demand Failure Mode Fail To Max,
Fail To Min]

If a Process Variable or Driver fault is sensed, set the action the Performance control will take.

Use Manual Demand? dfit= YES (YES/NO)

All operators to enable the Manual Mode of the Performance controller.

Use Setpoint Tracking? dflt=" YES (YES/NO)
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Select YES or NO. If YES, the Performance set point tracks the process variable to provide bumpless
transfer to Performance control when it is enabled. If NO, the Performance set point remains at the last
position except on power-up or exiting the Configuration mode.

Initial Setpoint dflt= 0.0 (-100000.0, 100000.0)

Set the set point initialization value. When not using the Set Point Tracking function, this is the value that
the Performance set point initializes to upon power-up or exiting the program mode.

(Must be less than or equal to the ‘Max Performance Setpoint’ Setting)

Hold Service Changes? dfit=NO (YES/NO)

Set to YES to permanently Hold the changes made to the Fast Rate, Entered Rate, Rated Setpt, Casc
Not Matched Rate, Maximum Speed Setting and Minimum Speed Setting. To permanently save these
changes into the Vertex, setto YES and select the ‘Save Settings’ key.

Performance Control - (Performance Control)

Minimum Demand Limit dfit= 0.0 (-10.0, 110.0)
This is the Minimum limit for the Performance demand in percent
Maximum Demand Limit dfit=100.0 (-10.0, 110.0)
This is the maximum limit for the Performance demand in percent
Manual Demand Rate dfit= 1.0 (0.0, 1000.0)

This is the rate in percent per second at which the output will move when a manual demand raise/lower
command is issued.

Manual Demand Fast Rate dfit= 3.0 (0.0, 1000.0)

This is the rate in percent per second at which the output will move after the manual demand raise/lower
command has been active for 5 seconds.

Normal Shutdown Rate dfit= 1.0 (0.01, 1000.0)
This is the rate in percent per second at which the output will move when a Normal Shutdown is issued.

Performance Control - (Performance Control -

Decoupling)

Decoupling Active dflt= Display Only
This displays the current state of the decoupling logic. If the LED is illuminated, then a decoupling can
affect the Performance output.

Decoupling Value dfit= Display Only

The current value of the decoupling bias to the Performance output.

dflt= Not Used

[Not Used,

External Al Signal,

Decoupling Signal Selection ASV1 Demand,
ASV2 Demand,

HSS of ASV1 and ASV2]

Select the decoupling signal source.
Gain dflt= 0.0 (-10.0, 10.0)

This is the gain in percent per percent of the decoupling signal to modulate the Performance demand.
Lag dflt= 0.0 (0.0, 10.0)

This is the delay time in seconds that decoupling from the selected decoupling signal will remain in effect.
After this time delay, the bias will be removed from the Performance demand.
On Rate dflt= 1.0 (0.0, 20.0)

\When decoupling is enabled, this rate, in percent per second that the decoupling bias can modulate the
Performance demand.
Off Rate dflt= 1.0 (0.0, 20.0)
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\When decoupling is disabled, this is the rate to deactivate the decoupling bias to zero.
Range dflt= 0.0 (0.0, 20.0)

Set the authority level in percent of the decoupling bias. This is the max bias +/- from the current
Performance demand.

Sequencing

Sequencing - (Performance Sequencing)
Reset Position dflt= 0.0 (0.0, 100.0)
Enter the demand in percent the Performance control will demand when in the "Reset Position" (all trips

cleared, but not started).
Startup Position dflit= 10.0 (0.0, 101.0)

Enter the demand in percent the Performance control will demand when the Start Command is given.
Startup Delay dflt= 0.0 (0.0, 600.0)

Enter the delay in seconds the control will wait after receiving the Start Command before ramping to the
"Startup Position".

Sequence Ramp Rate dfit= 1.0 (0.099, 25.0)
Enter the rate in percent per second that the Performance sequencing routines will ramp the demand at.
Start Completed Delay dflt= 0.0 (0.0, 1800.0)

Enter the delay in seconds the control will wait after receiving the Driver Start Completed signal before
ramping the Sequence position to 100% and enabling PFC control.

Limiter Control

Limiter Control - (Limiter PID 1 Control)
Enabled dfit= Display Only

This displays the current state of the limiter PID. If the LED is illuminated, then the Limiter PID can limit
the Performance output.

Slow Rate dfit= 5.0 (0.01, 1000.0)
Normal set point rate of change. This value is set in the program mode.

Fast Rate Delay dflt= 3.0 (0.0, 100.0)
Delay, in seconds, before the ‘Fast Rate’ of change is selected.

Fast Rate dfit= 15.0 (0.01, 1000.0)

This rate is defaulted to three times (3x) the ‘Set Point Slow Rate’. This value can be changed to a new
value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not, the value
will return to the default on the next initialization.

Entered Rate dfit= 5.0 (0.01, 1000.0)

This is the rate that the set point will move when set point is entered from the front panel of the control or
from the communication links. This rate is defaulted to the set point slow rate. This value can be changed
to a new value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not,
the value will return to the default on the next initialization.

PID Threshold dflt= 20.0 (0.0, 110.0)

The value of the Threshold input determines how much error (difference between actual and reference)
will be permitted before this block's output goes to 101% (LSS) or —1% (HSS), when this block is not in
control of the LSS or HSS bus into which it feeds. It is not advisable to set the Threshold to zero.

Limiter Control - (Limiter PID 2 Control)
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Enabled dfit= Display Only

This displays the current state of the limiter PID. If the LED is illuminated, then the Limiter PID can limit
the Performance output.

Slow Rate dflt= 5.0 (0.01, 1000.0)
Normal set point rate of change. This value is set in the program mode.

Fast Rate Delay dflt= 3.0 (0.0, 100.0)
Delay, in seconds, before the ‘Fast Rate’ of change is selected.

Fast Rate dfit= 15.0 (0.01, 1000.0)

This rate is defaulted to three times (3x) the ‘Set Point Slow Rate’. This value can be changed to a new
value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not, the value
will return to the default on the next initialization.

Entered Rate dflt= 5.0 (0.01, 1000.0)

This is the rate that the set point will move when set point is entered from the front panel of the control or
from the communication links. This rate is defaulted to the set point slow rate. This value can be changed
to a new value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not,
the value will return to the default on the next initialization.

PID Threshold dflt=20.0 (0.0, 110.0)
The value of the Threshold input determines how much error (difference between actual and reference)

will be permitted before this block's output goes to 101% (LSS) or —1% (HSS), when this block is not in
control of the LSS or HSS bus into which it feeds. It is not advisable to set the Threshold to zero.

Load Sharing

Load Sharing - (Load Sharing -
Communications)
Train 1 Link Healthy dfit= Display Only

Displays the status of the communication link to the Vertex controller for Train 1. If the LED is illuminated,
the link is healthy.

Train 2 Link Healthy dfit= Display Only

Displays the status of the communication link to the Vertex controller for Train 2. If the LED is illuminated,
the link is healthy.

Train 3 Link Healthy dfit= Display Only

Displays the status of the communication link to the Vertex controller for Train 3. If the LED is illuminated,
the link is healthy.

Train 4 Link Healthy dfit= Display Only

Displays the status of the communication link to the Vertex controller for Train 4. If the LED is illuminated,
the link is healthy.

Train 5 Link Healthy dflt= Display Only

Displays the status of the communication link to the Vertex controller for Train 5. If the LED is illuminated,
the link is healthy.

Communications Timeout dfit= 1000 (0, 100000)
If no data is received within this timeout period, the communication like is considered failed.
Fault Delay Time dflt= 30.0 (0.0, 2000.0)

After a link is failed, this is the delay time before all data from that controller is written to FALSE or ZERO.

Load Sharing - (Load Sharing - Control)
Initial Setpoint dflt= 100.0 (-100000.0, 1000O0.0)|
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Set the set point initialization value. When not using the Set Point Tracking function, this is the value that
the Load Share set point initializes to upon power-up or exiting the program mode.
(Must be less than or equal to the ‘Max Load Share Setpoint’ Setting)

Setpoint Rate dflt= 1.0 (0.0, 100000.0)

This value is the rate (in units per second) at which Load Sharing set point moves when adjusted. This
value should be the same between all trains so the Master Setpoint moves at the same rate between all
active controllers.

Delay for Fast Rate dflt= 5.0 (1.0, 30.0)

Delay, in seconds, before the ‘Fast Rate’ of change is selected. This value should be the same between
all trains so the Master Setpoint moves at the same rate between all active controllers.

Fast Setpoint Rate dflt= 3.0 (0.0, 100000.0)

This rate is defaulted to three times (3x) the ‘Set Point Slow Rate’. This value can be changed to a new
value, however, the HOLD CHANGES prompt must be set to YES to retain the change. If not, the value
will return to the default on the next initialization. This value should be the same between all trains so the
Master Setpoint moves at the same rate between all active controllers.

Disable ASC Auto Permissive? dflt= NO (YES/NO)

If set to YES, the Load Sharing enable permissive is met when the ASC is Manual with Backup Mode as
well as Auto Mode. If set to NO, the Load Sharing enable permissive is only met when the ASC is in Auto
Mode.

Load Sharing - (Load Sharing - Disable
Conditions)

Disable on PFC Limiter 1? dfit= YES (YES/NO)

If YES, if the Limiter PID takes control of the Performance demand on the LSS load sharing will be
disabled (kicked out) (Recommended)

PFC Limiter 1 Disable Delay? dflt= 5.0 (1.0, 60.0)
The Limiter PID must be in control of the LSS for this time (in seconds) before load sharing is disabled.
Disable on PFC Limiter 2? dfit= YES (YES/NO)

If YES, if the Limiter PID takes control of the Performance demand on the LSS load sharing will be
disabled (kicked out) (Recommended)

PFC Limiter 2 Disable Delay? dflt= 5.0 (1.0, 60.0)
The Limiter PID must be in control of the LSS for this time (in seconds) before load sharing is disabled.
Disable on ASV Deviation? dflt= NO (YES/NO)

If YES, when the ASV position deviates from the average ASV position of all trains, load sharing is
disabled.

ASV Kickout Window dfit= 10.0 (1.0, 100.0)

This setting has the same units as the ASV position (%). If the deviation between the train's ASV position
and the target ASV position exceeds this value, load sharing will be disabled.

ASV Deviation Disable Delay dflt= 5.0 (1.0, 60.0)
The amount of time, in seconds, the ASV position must be outside of the ASV deviation window before
load sharing will be disabled.

Disable on Load Share Parameter Deviation? dfit= YES (YES/NO)
If YES, when the Load Share Parameter deviates from the average Load Sharing Parameter of all trains,
load sharing is disabled.

Load Share Parameter Kickout Window dfit=10.0 (0.1, 1000.0)
This setting has the same units as the Load Sharing Parameter. If the deviation between the train's Load

Sharing Parameter and the target Load Sharing Parameter exceeds this value, load sharing will be
disabled.

Load Share Parameter Deviation Delay dflt='5.0 (1.0, 60.0)
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The amount of time, in seconds, the Load Sharing Parameter must be outside of the Load Sharing
Parameter deviation window before load sharing will be disabled.

Load Sharing - (Load Sharing - Disable

Conditions)

Disable on ASC1 Surge? dflt= YES (YES/NO)
If YES, load sharing will be disabled if ASC 1 detects a surge event.

Disable on ASC1 Full Manual? dfit= YES (YES/NO)
If YES, load sharing will be disabled if ASC 1 is placed in Full Manual.

Disable on ASC1 Driver Fault? dfit= YES (YES/NO)
If Yes, load sharing will be disabled if the ASV output detects a fault.

Disable on ASC2 Surge? dflt= YES (YES/NO)
If YES, load sharing will be disabled if ASC 2 detects a surge event.

Disable on ASC2 Full Manual? dfit= YES (YES/NO)
If YES, load sharing will be disabled if ASC 2 is placed in Full Manual.

Disable on ASC2 Driver Fault? dfit= YES (YES/NO)
If Yes, load sharing will be disabled if the ASV output detects a fault.

Auto Rejoin After Any Disable Clears? dflit= NO (YES/NO)

If YES, once a disable condition is no longer TRUE, the control will auto rejoin load sharing once the load
sharing enable permissives are met.

Auto Rejoin Delay dflt= 5.0 (0.0, 600.0)

If Auto Rejoin is used, the disable condition must not be TRUE for this delay time, in seconds, before
rejoining load sharing.

Load Sharing - (Load Sharing - Performance

Bias)

Bias Lag dflt= 5.0 (0.5, 60.0)
Time constant for the first-order filter on the bias signal. A higher value will result in a slower, smoother
response from the load sharing algorithm.

Joining Window (EU) dflt= 4.0 (0.01, 10.0)

This input must be in the same units as the shared parameter. When a train joins the load sharing group

and it is not the first to join, the LSC holds the train in the joining state until the magnitude of the deviation
between the train’s shared parameter value and the target value is less than this input. This value should
be less than the Load Sharing Parameter Deviation Window.

Performance Error Gain dflt= 1.0 (0.01, 100.0)

Multiplication factor applied to the difference between the train’s shared parameter value and the target
shared parameter value. This input is used in the shared parameter bias calculation. A higher value will
result in a greater impact on the performance controller from the shared parameter deviation.

Performance Error Authority (+/-) dfit= 10.0 (1.0, 1000.0)

The maximum input (magnitude) to the total bias from the shared parameter bias calculation. A higher
value will result in a larger range for the bias signal.

ASV Error Gain dflt= 1.0 (0.01, 100.0)

Multiplication factor applied to the difference between the train’s ASV position and the target ASV
position. This input is used in the ASV position bias calculation. A higher value will result in a greater
impact on the performance controller from the ASV position deviation.

ASV Error Authority (+/-) dflt= 10.0 (1.0, 1000.0)

The maximum input (magnitude) to the total bias from the ASV position bias calculation. A higher value
will result in a larger range for the bias signal.
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Load Sharing Parameter Rate Limit dflt= 0.5 (0.05, 100.0)

The rate limit on the shared parameter target value when the train is in the joining state. Before joining
the load sharing group, the shared parameter target tracks the train’s shared parameter value to ensure a
bumpless transfer into the load sharing group. When the train transitions to joining status, the train’s
shared parameter target ramps at this rate to the target value calculated by the parallel load sharing
algorithm. The units are EU/sec.

Load Sharing - (Load Sharing - PV
Redundancy)

All Signals Good Equation dflt= Median

Configuration of redundancy management for the shared process value.

dflt= High Signal Select
[Average,

High Signal Select,
Low Signal Select]

Two Signals Good Equation

Configuration of redundancy management for the shared process value when two process variables are
healthy.

Alarms

Alarms - (Alarms)

Blink Upon New Alarm dfit= NO (YES/NO)
Set to YES if want an indication if another alarm occurs when an alarm is already present. When set to
YES, the alarm relay blinks when an alarm condition occurs until a reset command is issued. If the alarm

still exists, the relay will stay energized, but will stop blinking until another alarm occurs. When NO, the
alarm relay indicates an alarm continuously whenever an alarm condition exists.

Jump to Alarm Screen dfit= NO (YES/NO)
Set to YES to auto launch the alarms screen whenever a new alarm is indicated.
Shutdown on Power Up dfit= YES (YES/NO)

\When set to YES, the control will initially power-up in a Shutdown state requiring a operator reset to start.
\When set to NO the unit will initialize into a ready to start mode if all shutdown conditions are clear. This
option should always be set to YES when the control is configured for Redundant operation.

Test Alarm (Tunable) - Event ID 133 dflt= NO (YES/NO)

Set to YES to trigger Alarm ID 133. This can be used to test communications to external devices. Set to
NO and press RESET to clear the alarm.

Use RemoteView Audible Alarms?

\When selected the ‘Sound’ feature on RemoteView can be enabled/disabled on the PC upon which it

runs. There are different sounds for Alarm or Trip events. If this is not enabled in the control, then this
feature will not activate on the client PC.

Communications

Communications - (Communications)

Use Modbus Trip dfit= YES (YES/NO)
Use trip command through the Modbus link from the Modbus device.
Use 2-Step Trip dflt= NO (YES/NO)

If using a Modbus Trip, is this a two-step trip. If YES, requires both the Trip command and the Trip
IAcknowledge command to go YES before a trip from the Modbus link will executed.
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Communications - (Communications)
Socket 1 Status dflt=2 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 1 Level dflt= 11 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 2 Status dfit= 0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 2 Level dflt= 0 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 3 Status dflt="0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 3 Level dflt= 0 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 4 Status dfit=2 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 4 Level dflt= 248 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator
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» 2 = Service

» 3 = Configure

Socket 5 Status dflt=0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 5 Level dflit=0 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 6 Status dfit="0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 6 Level dflt= 0 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 7 Status dfit=0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 7 Level dflt= 0 (0,15)

Displays the authority level of this socket. For example, the following at the most common levels a Vertex
user will encounter:

» 0 = Monitor

» 1 = Operator

» 2 = Service

» 3 = Configure

Socket 8 Status dfit="0 (-1,3)

Availability status for this Ethernet port:

-1 = Port invalid

0 = Port not in use

1 =Inuse. Read Access only

2 = In use. Read / Write Access

3 = In use. Read / Exclusive Write Access

Socket 8 Level dflt= 0 (0,15)
Displays the authority level of this socket. For example, the following at the most common levels a Vertex

user will encounter:
» 0 = Monitor
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» 1 = Operator
» 2 = Service
» 3 = Configure

Communications - (Communications)

Port Enabled dfit= Display Only
If LED is ON, PORT 1 has been configured for use.

Link Error dfit= Display Only
If LED is ON, PORT 1 has a Link Error indicating no CAN activity for a timeout period.

RX Error dfit= Display Only
If LED is ON, PORT 1 has accumulated greater than 127 Receive Network errors.

NMT Status dflt= Display Only

This value displays the current CANOPEN NMT state

Status Meaning

0 Bootup

4 Stopped

5 Operational

127 Pre-Operational

Custom Sequence

Custom Sequence - (Custom Sequence
Configuration)

Custom sequence logic allows control commands to be issued from internal states within the Vertex. For
example, the command can be set to "Load Share Enable" by the Boolean signal for "Ready for Load
Share" to automatically enable load sharing after the configured delay time.

The Commands configured can come from the selectable Boolean signals, or be driven off of any of the
Analog Input signals as a level switch. For example, if Analog Input 2 is configured as the Motor Current
signal, the Reset command (pulsed) can be configured to be issued once above the Level On setting in
order to put the control in the RESET POSITION if motor current is sensed.

This logic allows internal software connections for custom sequencing logic that has typically been done
using the relay outputs and Boolean input command signals.

IMPORTANT: The sequencing logic is customized to ev  ery application and should be thoroughly
tested with the specific application to ensure the desired functionality is provided.

Enable Custom Sequences? dflt= NO (YES/NO)
Allow configuration of command signals based on control status.

Command Set by User
Select the command to be issued once the configured signal is TRUE.

Signal Level SW dflt= NO (YES/NO)
Use a level switch based on an analog level value to drive the Command.

Signal Boolean Signal Set by User
Use a Boolean state to driver the Command.

Signal Delay dflt= 0.0 (0.0, 10000.0)

Delay in seconds before the Command is given after the configured signal is TRUE.
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Signal Invert dflt= NO (YES/NO)
If a Boolean state is configured, invert the state of the signal to send to the Command.

Command State dfit= Display Only
Indication of the Command status. If the LED is illuminated, the Command is issued.

Signal Analog Signal Set by User
If a Level SW, select the analog signal to drive the Command.

Signal Level On dflt= 0.0 (-1.0e+38, 1.0e+38)

Enter the level switch ON setting in engineering units. There is an ON and an OFF setting for each level
switch option. This allows the user to program the desired hysteresis for the function selected
Signal Level Off dflt=0.0 (-1.0e+38, 1.0e+38)

Enter the level switch OFF setting in engineering units.

Datalogs

Datalogs - (Datalogs)

Collecting Data dflt= Display Only
If the LED is illuminated, data is being collected into the buffer.

Collection Time (sec) dflt= Display Only
Displays the length of time of the datalog file when the buffer is full.

Next Log File Index dflt= Display Only
Displays the integer the next file name will contain.

Printing File to Hard Drive dfit= Display Only
Indicates that the buffer is being written to the hard drive.

Data Sample Rate (ms) dflt= 1000 (10, 1000)

This value sets the time between each data sample. If the value is small, the file collection time is
reduced, but higher resolution data is available in the file.

Continuous Mode Active dfit= Display Only
Continuous Mode Active allows for AppManager to automatically collect each file as they are generated

and store them on a PC. This is useful for commissioning or testing when all data from the control can be
stored continuously over long periods of time.

Enable Continuous dflt= NO

Enable Continuous collection of datalogs with AppManager.

Operation Logs

Operation Logs - (Operational Values)
Train Starts Counter dfit= Display Only

This is the number of times a Start command has been issued. This number can be reset by pressing the
‘Reset Values’ soft key to reset all Operation Values to the “Rewrite Value” specified in this menu.

Total Trips Counter dfit= Display Only

This is the number of times a Trip has occurred. The trip latch must be reset/cleared and then triggered
again to increment this counter. This number can be reset by pressing the ‘Reset Values’ soft key to reset
all Operation Values to the “Rewrite Value” specified in this menu.

Trips with PFC >25% Counter dflt= Display Only
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This is the number of times a Trip has occurred above 25% Performance Demand. This number can be
reset by pressing the ‘Reset Values’ soft key to reset all Operation Values to the “Rewrite Value”
specified in this menu.

Trips with PFC >50% Counter dfit= Display Only

This is the number of times a Trip has occurred above 50% Performance Demand. This number can be
reset by pressing the ‘Reset Values’ soft key to reset all Operation Values to the “Rewrite Value”
specified in this menu.

Total Train Running Hours dflt= Display Only

This is the total time the train has been running. This number can be reset by pressing the ‘Reset Values’
soft key to reset all Operation Values to the “Rewrite Value” specified in this menu.

Total Run Time with ASC1 Recycling dflt= Display Only

This is the total time the ASC 1 valve has been recycling while the train is online. This number can be
reset by pressing the ‘Reset Values’ soft key to reset all Operation Values to the “Rewrite Value”
specified in this menu.

Total Run Time with ASC2 Recycling dflt= Display Only

This is the total time the ASC 2 valve has been recycling while the train is online. This number can be
reset by pressing the ‘Reset Values’ soft key to reset all Operation Values to the “Rewrite Value”
specified in this menu.

Peak Speed Reached dflt= Display Only
This indicates the maximum speed detected by the Vertex

Maximum Acceleration Reached dflt= Display Only
This indicates the maximum acceleration detected by the Vertex.

Reset Max dfit=NO

Reset the Max Speed and Acceleration values.

Operation Logs - (Operational Values)

Total Control Power On Hours dfit= Display Only
This value indicates the time the controller has been powered.
Enable Maintenance Alarm dfit= Display Only

Select this option to turn on the maintenance alarm, which is an alarm based on the number of train run
hours and reminds the user that the system should be serviced periodically. Unselected this to disable
the maintenance alarm.

Maintenance Interval (Hours) dfit= Display Only

This sets the number of train run hours that will trigger the maintenance alarm. After the turbine has
been running for this many hours, the maintenance alarm will activate to remind the user to service the
unit.

Maintenance Alarm dfit= Display Only

This indicates the status of the maintenance alarm. A red LED indication is a reminder that the unit
should be serviced. This alarm indication can be reset by pressing the “Reset Alarm” soft key at the
bottom of the screen if the appropriate security level is logged in.

Screen Settings

Screen Settings - (Screen Settings)
Screen Saver Delay dflt= 4.0 (0.01, 48.0)

Set the time before the screen saver will activate. If no front panel keys are pressed in this length of time,
the screen saver will turn on.

Note that the current user level will be logged out when the screen saver activates. When the screen
saver is deactivated (i.e. waking up the display), either the Operator or Monitor user level will be active.
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Auto Login as Operator? dfit= YES (YES/NO)

Select this option to determine which user level is active when the Vertex initializes. With this option
selected, the Vertex will initialize like the older 2-line display models in operator mode with operator
commands available. If not selected, the Vertex will initialize in the Monitor user level with only screen
navigation functionality. No operator commands can be issued from the Monitor user level. Note that this
will also determine the user level that is logged in any time the user wakes up the display and turns off
the screen saver.

Operator Password dflt=wg1111

If “Auto Login as Operator” is selected, this sets the Operator password. If the user level and password
have not been changed, the default input will allow the Vertex to login the Operator user level as
described above. If the Operator password has been changed, then it must be entered here to authorize
the Vertex to automatically login to the Operator user level.

Disable Screen Saver? dfit=NO (YES/NO)
If YES, the screen saver will never be activated.

Screen Update Rate dflt= Display Only
This is the rate that values are being updated on the screen. This time can change from page to page.
CPU Idle Time dfit= Display Only
This indicates the amount of available CPU horsepower.

Internal Operating Temp of Vertex dflt= Display Only

This value is measured internally on the Vertex
Screen Brightness dflt= Display Only

Current brightness of the screen. This can be adjusted by holding the Brightness key on the front panel
and using the Adjust button.

Real Time Clock

Real Time Clock - (Real Time Clock)

System Date dflt= Display Only
Displays the current date in the controller.

System Time (24hr) dflt= Display Only
Displays the current time in the controller.

Use SNTP Synchronization dflt= NO (YES/NO)
Select this option if using an SNTP Server for time synchronization with the Vertex internal clock. This will
affect alarm and event indication time stamping.
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dfit=0
[-12, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2,
Tlme Zone '1, O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]

This value will change the local time on the control. The hardware time will be set to GMT. Changing this
input will have no effect on the actual hardware keeping track of time. Therefore, if the Time Zone is
changed after the hardware time is setup, the Local time will change as it offsets a different Time Zone to
the Local Time.

-12=-11= -10=Hawaii

-9=Alaska -8=Pacific -7=Mountain
-6=Central -5=Eastern -4=Atlantic
-3= -2=-1=

0=GMT 1= 2=

3=Moscow 4= 5=

6= 7= 8=Hong Kong

9=Tokyo 10= 11=

12=13=

Year dflt= 15 (0, 99)

When ‘SET CLOCK' is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value

Month dfit=1 (1, 12)
When ‘SET CLOCK' is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value

Day dfit=1 (1, 31)
When ‘SET CLOCK'’ is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value

Hour dflt= 0 (0, 23)

When ‘SET CLOCK' is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value
Minutes dfit= 0 (0, 59)
When ‘SET CLOCK' is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value
Seconds dflt= 0 (0, 59)

When ‘SET CLOCK' is pressed (or the Clock SYNC Pulse Contact Input is closed), the hardware time will
be set to this value

Isolated Control (only displayed if configured)

SETPOINT (set by user)

This is the setpoint in engineering units. It is the target control point for the Isolated Control PID.

PROCESS (status indication only)

This is the process value from the analog input in engineering units. It is the parameter to be controlled
by the Isolated Control PID.

DEMAND (set by user)
This is the output of the Isolated Control PID in percent. This can be manually adjusted by a user with the
appropriate security login level by enabling manual mode or in the event of an analog process input fault.
REMOTE SETPOINT ENABLED (status indication only)

This is a status indication that the remote setpoint analog input is driving the Isolated Control setpoint. A
green LED indicates the Remote Setpoint is enabled.
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REMOTE SETPOINT FAULT (status indication only)

This is a status indication that the remote setpoint analog input is failed. A red LED indicates the Remote
Setpoint fault is present.

AUTO CONTROL (status indication only)

This is a status indication that the Isolated Control is controlling the process and attempting to maintain
the setpoint automatically. A green LED indicates the PID is controlling.

PROCESS INPUT FAULT (status indication only)

This is a status indication that the process value analog input is failed. A red LED indicates the process
analog input fault is present.

MANUAL DEMAND (user command & indication)

This is a user toggle command (with status indication) that places the Isolated Control in manual so the
PID is not controlling the process. The output of the Isolated Control PID is set manually by the operator.
A yellow LED indicates the Isolated Control PID is in manual mode and the PID is not maintaining the
setpoint.

ENABLE/DISABLE CONTROL (user command & indication)

This is a user toggle command (with status indication) that ramps the Isolated Control output demand to
the disabled position and holds it there. When enabled the output will ramp to the value determined by
the manual or control PID demand. A yellow LED indicates the Isolated Control output demand is being
held at the Disable position.

Setpoint Limits

MAXIMUM (status indication only)
This is the maximum limit for the Isolated Control setpoint in engineering units.
MINIMUM (status indication only)

This is the minimum limit for the Isolated Control setpoint in engineering units.

INITIAL (status indication only)

This is the value in engineering units at which the Isolated Control setpoint ramp will initialize.

NORMAL RATE dfit= 1.0 (0.0, 100000.0)

This is the rate in engineering units per second at which the Isolated Control setpoint will move when a
setpoint raise/lower command is issued.

FAST RATE dflit= 3.0 (0.0, 100000.0)

This is the rate in percent per second at which the Isolated Control setpoint will move after the setpoint
raise/lower command has been active for five seconds.

Output Limits
MAXIMUM

This is the maximum limit for the Isolated Control PID demand in percent.

MINIMUM dflt= 0.0 (-10.0, 110.0))
This is the minimum limit for the Isolated Control PID demand in percent.

INITIAL dfit= 0.0 (-10.0, 110.0)
This is the value in percent at which the Isolated Control setpoint ramp will initialize.

NORMAL RATE dfit= 1.0 (0.0, 1000.0)

This is the rate in percent per second at which the Isolated Control output will move when a manual
demand raise/lower command is issued.

FAST RATE dflt= 3.0 (0.0, 1000.0)

This is the rate in percent per second at which the Isolated Control output will move after the manual
demand raise/lower command has been active for 5 seconds.

DISABLE POSITION dflit= 0.0 (0.0, 100.0)
This is the demand value in percent at which the Isolated Control output will ramp to when disabled.

dfit= 100.0 (-10.0, 110.0)
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Commands

Remote Setpoint

REMOTE SETPOINT (status indication only)

This is the remote setpoint for the Isolated Control setpoint in engineering units. When enabled, an
analog input is used to drive the setpoint for the Isolated Control PID. The Remote Setpoint can be
enabled using the soft key at the bottom of the screen.

REMOTE RATE dflt= 5.0 (0.1, 100000.0)
This is the maximum rate at which the remote setpoint can move the Isolated Control setpoint in
engineering units per second.

PID Dynamics

P TERM (set by user)
This is the Proportional gain setting for the Isolated Control PID. It can be adjusted by a user with the
appropriate user level. The PID algorithm is the same as the other 505 control PID’s. See the PID tuning
section of the manual for details on the PID parameters.

| TERM (set by user)
This is the Integral gain setting for the Isolated Control PID. It can be adjusted by a user with the
appropriate user level. The PID algorithm is the same as the other 505 control PID’s. See the PID tuning
section of the manual for details on the PID parameters.

DR TERM (set by user)
This is the Derivative Ratio setting for the Isolated Control PID. It can be adjusted by a user with the

appropriate user level. The PID algorithm is the same as the other 505 control PID’s. See the PID tuning
section of the manual for details on the PID parameters.

Maintenance Bypass Screen

Service Screen - (Al Maint Bypass)

This screen contains checkboxes for each analog input channel to hold the channel in the failed
condition. This will allow the user to troubleshoot the input signal problems without the input value
adversely affecting the operation of a running compressor. The user level of Service login or higher is
required to accept these commands.

User Level: Configure

Maintenance Bypass on Als Mode: Operation

CAUTION: These triggers will initiate signal faults that cannot be cleared by reset
Refer to manual for details on intended use

Main Chassis Al's RIC Node 21 - Al's RIC Node 22 - Al's
S Hold Fault 3% Hold Fauilt %97 Hold Fauit
@ [®achano ® Wrcano ® Bacano
® W ® Prcrane ® WBrchano
® Wrcaas ® Wacao ® Wrcranos
® Wrcrao ® B acrano ® WBrcrao
® Wachanos ® Wachnos ® W~chanos
® W~rcranos ® P acranos ® B~ cranos
® Wrcanor ® B achnor ® Wrcanor
® WB~chance ® Bacranos @® W~chance

Figure 15-4. Al Maintenance Bypass service screen

Analog Input channels from the main chassis and RTCNet nodes 21 and 22 are available on this page.
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For each channel —

Signal Fault (LED) display value

This is an indication of the current state of this input channel. When RED the input is failed

Hold Fault (Checkbox) dflit=NO (unchecked)

This box allows the user to hold the signal fault condition in the control logic, if the signal is not failed this
will create a failed signal. Checking any of these boxes will trigger ALM_188 as an alarm indication that a
user forced signal fault has been initiated. The channel fault will not clear until this box is unchecked.

Woodward 109



Released

Manual 35072 Vertex Compressor Control

Chapter 16.
Understanding PID Settings

Overview

The response of each control loop can be adjusted for optimum response, however it is important to
understand what a PID controller is and the effect each controller adjustment has on the controller
response. Proportional gain, integral gain (stability), and DR (speed derivative ratio) are the adjustable
and interacting parameters used to match the response of the control loop with the response of the
system. They correspond to the P (proportional), | (integral), and D (derivative) terms, and are displayed
by the Vertex as follows:

. P = Proportional gain (%)

. | = Integral gain (%)

. D = Derivative (determined by DR and I)

Proportional Control
Proportional response is directly proportional to a process change.

Analogy: Setting hand throttle to keep constant speed on straight and level.

Proportional control (using the same analogy) results in a certain speed as long as the car is not
subjected to any load change such as a hill. If a throttle is set to any particular setting, the speed of the
car will remain constant as long as the car remains straight and level. If the car goes up a hill, it will slow
down. Of course, going down a hill the car would gain speed.

Integral Control
Integral compensates for process and setpoint load changes.

Analogy: Cruise control maintains constant speed regardless of hills.

Integral, sometimes called reset, provides additional action to the original proportional response as long
as the process variable remains away from the setpoint. Integral is a function of the magnitude and
duration of the deviation. In this analogy the reset response would keep the car speed constant
regardless of the terrain.

Derivative
Derivative provides a temporary over-correction to compensate for long transfer lags and reduce
stabilization time on process upsets (momentary disturbances).

Analogy: Accelerating into high speed lane with merging traffic.

Derivative, sometimes called “preact” or “rate”, is very difficult to draw an accurate analogy to, because
the action takes place only when the process changes and is directly related to the speed at which the
process changes. Merging into high speed traffic of a freeway from an “on” ramp is no easy task and
requires accelerated correction (temporary overcorrection) in both increasing and decreasing directions.
The application of brakes to fall behind the car in the first continuous lane or passing gear to get ahead of
the car in the first continuous lane is derivative action.
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Proportional Response

The amount of controller change is directly related to the process change and the Proportional gain
setting on the controller; Controller output change is Proportional to the process change. If there is no
process change, there is no change in output from the controller (or valve change) regardless of the
deviation. This results in an undesired offset between the original desired setpoint and the resulting drop
in the Control Point.

T LOAD CHANGE
SMALL

\/t\ SET POINT PROP

CONTROL POINT MODERATE

\/\, PROP

25
\/\/\/_ RATIO

i HIGH

TIME—>

830—-360
92-08-03 DAR

Figure 16-1. Proportional Gain Setting Effects

Proportional Gain (effect of settings)

Figure 16-1 shows the effect of Proportional gain settings on control. Starting at the top of the graph a
load change is introduced. With a small Proportional gain (meaning a large process change is required to
produce full valve travel), stability is good but offset is very high. With a moderate gain setting (higher
number setting) stability is still good—offset is still fairly high. With a high setting, offset is considerably
smaller but the stability is poor. The 0.25 ratio effects a minimum area whereby the offset is reduced to a
minimum while stability is in a decaying manner at 0.25% ratio. The decay ratio used (0.25%) means that
if the second cycle is 1/4 of the first cycle, then each succeeding cycle will be 1/4 of the preceding cycle
until the cycle is not visible.

Since Proportional gain is adjusted to produce (only) the proper stability of a process, do not continue
increasing its effect to correct offset conditions. The amount of stability and offset is directly related to the
setting of the Proportional setting. Stability is of course also affected by the stability of the process. In
essence, the amount of output from the controller due to the Proportional setting is from the error. If there
is no error, then there is no Proportional effect.
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Integral Response

Integral Gain as stated in the Woodward controls is repeats per minute (or Reset Rate). Therefore, a high
amount of Integral gain (high number) would result in a large amount of Reset action. Conversely, a low
Integral gain (low number) would result in a slower reset action.

RESULTANT

RESET

VALVE POSITION
N

PROPORTIONAL

TEMPERATURE

SET POINT

TIME—»

830—361
92-08-03 DAR

Figure 16-2. Open Loop Proportional and Integral Response

Integral response is provided to eliminate the offset that resulted from straight Proportional control. Figure
16-2 shows how the controller action is Proportional to the measurement change, but as we saw earlier,
this results in offset. The Integral (or Reset) action is a function of both time and magnitude of the
deviation. As long as an offset condition (due to load changes) exists, Integral action is taking place.

The amount of Integral action is a function of four things:
e The magnitude of the deviation

. The duration of the deviation

*  The Proportional gain setting

e The Integral setting

In this Open Loop figure (5-2), the Integral response is shown increasing due to the offset condition existing
between the temperature and the setpoint. The resultant action is the top curve showing the step
Proportional response that ends as soon as the measurement stops changing. Then the Integral (or reset)
action is added to the Proportional action in an amount equal to the Integral of the deviation. In other words,
Reset action continues (in either or both directions) as long as there is a difference (deviation) between the
setpoint and the process measurement.

In this case, the deviation will never be eliminated (or even reduced) because the system is in Open
Loop.
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Proportional + Integral (closed loop)

Figure 16-3 shows the closed loop effects of integral action. The bottom curve displays the load change.
The next curve up shows the setpoint and the measured variable, temperature. With the load change the
temperature droops or deviates from the setpoint.

The next highest curve is the Proportional action and follows the measured variable proportionately. The

Integral curve adds to the Proportional curve resulting in a different valve position, thereby returning the
process to the Setpoint.

RESULTANT

RESET
/ \. PROPORTIONAL

— SET POINT

VALVE POSITION
N

TEMPERATURE

LOAD

TIME—>»

830-362
92-08-03 DAR

Figure 16-3. Closed Loop Proportional and Integral Response

In Closed Loop, however (as opposed to Open Loop), as the measurement decays toward the Setpoint
the Proportional action is taking place Proportionally to the measurement change, and the Integral action
is decaying proportionately to the magnitude and duration of the deviation until the measurement reaches
the setpoint at which time the Integral action is zero.
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Integral (effects of settings)

Figure 16-4 shows the effect of fast or slow Integral action. For a given load change an offset results with
Proportional response only. Since recovery time (for a given load change) is important, the Integral
setting should remove the offset in minimum time without adding additional cycling. If two cycles are
added, then too much Integral Gain has been added. Of course, Proportional only must first establish the
1/4 decay ratio. If increased cycling occurs, the Integral must be turned off or the controller switched to
“manual” if allowed to go too far. Ideally, the process should not continue to cycle after the setpoint has
been reached as in the second curve from the bottom.

|‘\ LOAD CHANGE

\Ii\/si POINT NO RESET

CONTROL POINT

RESET RATE

\f\/\/ TOO SLOW

RESET RATE

\/\/'=’ OPTIMUM

RESET RATE
TOO FAST

TIME—»
830-363

92-08-03 DAR

Figure 16-4. Integral Gain (Reset) Setting Responses

Derivative Response

In a process control loop the Derivative action is directly related to how fast the process changes (rate of
change). If the process change is slow then the Derivative action is proportional to that rate of change.
Derivative acts by advancing the Proportional action. Derivative acts at the start of the process change,
when the process changes its rate and when the process stops its change.

Derivative action takes place at only three times:

*  When the process starts to change

When the rate of change takes place in the process
*  When the process stops changing

The net result of Derivative action is to oppose any process change and combined with Proportional
action to reduce stabilization time in returning the process to the setpoint after an upset. Derivative will
not remove offset.

Woodward Derivative is split into two working domains, Input dominant and Feedback dominant. The
allowed values for DR range from 0.01 to 100. The most common derivative is Feedback dominant, it is
automatically selected with an Derivative Ratio (DR) from 1 to 100. The Input dominant domain is
selected with DR values between 0.01 to 1.
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Feedback dominant applies the derivative action to the integrator feedback term of the PID equation and
is more stable than input dominant derivative. This will not take corrective action as early and it will be
less noise sensitive. When tuning the derivative, the DR will be established in the 1 to 100 range because
it is easier to tune and more forgiving of excessive values. Most PIDs will employ feedback dominant
derivative.

Input dominant derivative applies the DR term before the integrator term of the PID equation. When the
DR is less than 1, the derivative is input dominant and reacts very quickly to process upsets. This function
is very adapted for PIDs that control the load parameter, such as load shaft speed. Since the input
dominant derivative is so sensitive, it should be reserved only for applications without high frequency
noise.

Except for input dominant and feedback dominant features, the reciprocal of one domain will appear
identical in the other domain. As an example, consider an DR of 5.0, the reciprocal being 1/5. That means
that an DR of 5.0 will appear the same as DR of 0.200. The difference in response between these values
of 5.0 and 0.2 is in the dominance feature.

If in doubt about the type of derivative to use, then set up for feedback dominant, 1 < DR < 100.

Proportional + Derivative (closed loop)

Figure 16-5 shows how Derivative acts to oppose a change in process in either direction. The dashed line
shows the Derivative action going through zero to oppose the process deviation traveling toward zero.
Notice offset still exists between the desired setpoint and the drooped control point that resulted from the
load change. The top curve is the resultant controller output, Proportional plus Derivative.

If an upset (momentary) had occurred rather than a load change, there would be no offset.

RESULTANT
3 DERIVATIVE
=
g .
2 < e
[ 1
> :
1
< : PROPORTIONAL
L ! OFFSET
E ' SET POINT
N~ TEMPERATURE
LOAD
T M E—» 830-365

92-08-03 DAR

Figure 16-5. Closed Loop Proportional and Derivative Action
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Derivative (effects of settings)

T~ LOAD CHANGE

0.25 RATIO
NO DERIVATIVE

b

SET POINT
/

DERIVATIVE
\/\/ TOO SHORT
CONTROL POINT
\' CORRECT
MIN. CYCLING
DERIVATIVE
TOO LONG

830-366

T ‘ M E 92-08-03 DAR

Figure 16-6. Derivative Setting Effects

Figure 16-6 shows the effect of different Derivative settings. The curves are relative since it depends on
what type of control is desired in order to properly adjust Derivative time. For example, if minimum cycling
is desired (as is shown here) then Derivative is added to the 1/4 decay cycle provided by Proportional
until more than one cycle is removed and of course the 1/4 decay is destroyed. However, in most cases it
is desirable to retain the 1/4 decay cycle, in which case Derivative is added to the point of removing only
one cycle from the 1/4 decay ratio then the gain is increased until the 1/4 decay ratio is restored.

In all the above curves, you will note offset exists since offset can only be eliminated by the addition of
Integral (or Reset).
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Proportional + Integral + Derivative (closed loop)

Figure 16-7 shows the relationship of valve position to the interaction of the PID modes of control
whenever a load change takes place in closed loop. As the temperature drops due to the load change,
the proportional action moves the control valve proportionately to the measurement (temperature)
change. The integral gain/reset adds to the proportional action as a result of the magnitude and time
(duration) of the deviation. And the derivative temporarily over-corrects based on the speed at which the
measurement moves in any direction. The resultant curve (at the top) shows a similar over-correction (in
this case), but in addition the valve will stay at the new position required to keep the measurement at the

setpoint.
/" \ RESULTANT

DERIVATIVE

" RESET

PROPORTIONAL

— —SET POINT
TEMPERATURE

LOAD

VALVE POSITION
N

TI M E—>» 830-367
92-08-03 DAR

Figure 16-7. Closed Loop Proportional, Integral and Derivative Action

In summary, Derivative provides a temporary over-correction to compensate for long transfer lags and
reduce stabilization time on process upsets (momentary disturbances).

Do not use if high frequency noise is normally in t he measured
NO TICE variable or the main lag is dead time. After Propor  tional is set to 1/4
decay ratio and Derivative is adjusted to remove on e cycle as well as

decreasing the 1/4 decay ratio, then the Proportion  al gain can be
increased to restore the 1/4 decay ratio.

Adding Derivative

The value of the Derivative Ratio (DR) term can range from 0.01 to 100. In order to simplify adjustment of
the dynamics of the Vertex, adjusting the integral gain value sets both the | and D terms of the PID
controller. The DR term establishes the degree of effect the integral gain value has on the “D” term, and
changes the configuration of a controller from input rate sensitive (input dominant) to feedback rate
sensitive (feedback dominant) and vice versa.
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Another possible use of the DR adjustment is to reconfigure the controller from a PID to a PI controller.
This is done by adjusting the DR term to its upper or lower limits, depending on whether an input or
feedback dominant controller is desired.

» ADR setting of 1 to 100 selects feedback dominant mode

 ADR setting of .01 to 1 selects input dominant mode

« ADR setting of .01 or 100 selects a PI only controller, input and feedback dominant respectively

The change from one of these configurations to the other may have no effect during normal operation,
however, it can cause great differences in response when the governor is coming into control. (i.e. at
startup, during a full load change, or during transfer of control from another channel).

An input dominant controller is more sensitive to the change-of-rate of its input (i.e. Speed, Cascade in or
Auxiliary in), and can therefore prevent overshoot of the setpoint better than a feedback dominant
controller. Although this response is desirable during a startup or full load rejections, it can cause
excessive control motions in some systems where a smooth transition response is desired.

A controller configured as feedback dominant is more sensitive to the change-of-rate of its feedback
(LSS). A feedback dominant controller has the ability to limit the rate of change of the LSS bus when a
controller is near its setpoint but is not yet in control. This limiting of the LSS bus allows a feedback
dominant controller to make smoother control transitions than an input dominant controller.

Controller Field Tuning General

The quality of regulation obtained from an automatic control system depends upon the adjustments that
are made to the various controller modes. Best results are obtained when the adjustment (tuning) is done
systematically. Prior training and experience in controller tuning are desirable for effective application of
this procedure.

This procedure will lead to controller settings which will provide after a load change:
. Process control without sustained cycling
. Process recovery in a minimum time

Controller settings derived for given operating conditions are valid over a narrow range of load change.
The settings made for one operating set of conditions may result in excessive cycling or highly damped
response at some other operating condition. This procedure should be applied under the most difficult
operating conditions to assure conservative settings over the normal operating range.

It is good practice to keep the average of the setpoint changes near the normal setpoint of the process to
avoid excessive departure from normal operating level.

After each setpoint change, allow sufficient time to observe the effect of the last adjustment (see Figure
16-8). It is wise to wait until approximately 90% of the change has been completed.

TIME

J— .

/ SET POINT
7\

I~
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830-373

Figure 16-8. Typical Response to Load Change
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Tuning Example

If the system is unstable, make sure the governor is the cause. This can be checked by closing the valve
limiter until it has control of the actuator output. If the governor is causing the oscillation, time the
oscillation cycle time. A rule-of-thumb is, if the system’s oscillation cycle time is less than 1 second
reduce the Proportional gain term. A rule-of-thumb is, if the system’s oscillation cycle time is greater the 1
second reduce the Integral gain term (proportional gain may need to be increased also).

On an initial startup with the Vertex, all PID dynamic gain terms will require adjustment to match the
respective PID’s response to that of its control loop. There are multiple dynamic tuning methods available
that can be used with the Vertex’'s PIDs to assist in determining the gain terms that provide optimum
control loop response times.

The following method can be used to achieve PID gain values that are close to optimum:

1. Increase Derivative Ratio (SDR) to 100 (Service Mode adjustment)

2. Reduce integral gain to 0.01 (Run Mode adjustment)

3. Increase proportional gain until system just starts to oscillate (Run Mode).The optimum gain for this
step is when the system just starts to oscillate and maintains a self-sustaining oscillation that does not
increase or decrease in magnitude.

4. Record the critical gain (Kc) and oscillation period (T) in seconds.

5. Set the dynamics as follows:

For PI control: G=P(l/s + 1)
Set: Proportional gain = 0.45*Kc
Integral gain = 1.2/T
Derivative ratio = 100
For PID control : G=P(l/s + 1 + Ds)
Set: Proportional gain = 0.35*Kc
Integral gain = 0.76/T
Derivratio = (5.2*T)/Integral Gain for fdbk dominant
= (0.19*Integral Gain)/T for input dominant

This method of tuning will get the gain settings close, they can be fine-tuned from this point.
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Chapter 16.
Hardware/Operating System Faults
|

General

EXPLOSION HAZARD —Do not connect or disconnect while circuit is
live unless area is known to be non-hazardous.

RISQUE D’EXPLOSION—Ne pas raccorder ni débrancher
tant que l'installation est sous tension, sauf en ¢ as
I'ambiance est décidément non dangereuse.

Wiring Problems

Most Vertex problems are caused by wiring problems. Carefully and thoroughly check all wiring
connections at both ends. Be very careful when installing wires into the Vertex control terminal blocks.
Check all shields for proper grounding.

All inputs and outputs can be measured directly at the terminal strips. In addition, from the Hardware
pages, the display will show what the Vertex measures. This comparison can be used to determine if the
Vertex is interpreting the input signal correctly. The Hardware pages on the display can be used to
monitor and adjust analog inputs and outputs, monitor speed inputs, monitor and adjust actuator outputs,
monitor contact inputs, and monitor and force relay outputs.

Contact inputs can be verified by measuring the voltage at the terminal blocks. The contact power supply
voltage should measure approximately 24 VVdc from any contact (+) terminal to the contact GND terminal
(12). If 24 Vdc is not the voltage measured, disconnect all wiring to the Vertex except input power, then
re-measure this power supply voltage. If 24 Vdc is not the voltage measured, check for wiring problems. If
24 Vdc is not measured across the contact input (+) and contact GND terminal (11) with input wiring
disconnected, replace the Vertex.

The operation of a contact input to the Vertex can be checked by verifying that the voltage from the
contact input’s (+) terminal measures 24 Vdc with respect to the contact input GND, terminal (11), when
the external contact is closed.

Any 4-20 mA input or output can be checked by placing a milliamp meter in series with the input or
output.

Refer to Volume 1 Chapter 2 for actuator wiring concerns or questions.

If the serial communications line is not working, check the wiring first. Then check the Program Mode
entries for matching communications setup.
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Appendix A.
Vertex Design Specifications

Hardware Specifications

Package
Flush mount package
Approximate physical size of 11" x 14" x 4”
Environmental Category:
Refer to Regulatory Compliance section of Volume 1
(some listings are dependent on part number)

Built-In Graphical User Interface (GUI)

1. 8.4” LCD Display (800x600) and Keypad

2. 34 key multi-function keypad.

3. Emergency stop button (direct to hardware circuits)
4. Alarm, Trip and Hardware status LED indicators.

General 1/0, Power Supply and Environmental Specifi  cations
REFER To CHAPTER 2 OF Volume 1 of this manual

Microprocessor
Motorola MPC5125 Microprocessor/25 MHz

Interfacing to Woodward Service Tools
All interfacing to service tools is done via Ethernet (RJ45) communications and can be accessed
from any of the Ethernet ports. See the Appendices for instructions on connecting and using each of
the service tools.

Table A-1. Software Specifications

Speed/Load Contro |
NEMA D or better speed regulation
Nominal Software Execution Rate
AntiSugre Control: 40 ms
Performance Control: 40 ms
Load Sharing Control: 40 ms
Shutdowns: 10 ms
Alarms: 40 ms

Trip Relay: 10 ms
Relays: Alarm Relay: 20 ms
Configurable Relays: 40 ms

Readouts: 40 ms
External Trip & Configurable Inputs: 10 ms
Contact Inputs: Reset 40 ms
Speed Raise & Lower: 20 ms

The “nominal rate” listed is the fastest update rat e, the worst case
IMPORTANT response would be twice the nominal rate.
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Appendix B.

Vertex Service Mode Worksheet
]

Control Serial Number

Application

For details on individual settings, refer to Chapter 14.

ASC Antisurge Control

Date

Antisurge Control - Sequencing - (ASC Default ~ ASC1
Sequencing Start and Shutdown) Value
Shutdown Manual Position Enabled dflt= YES (YES/NO)
Position just After Shutdown dfit= 100.0 (0.0, 100.0)
Zero Speed Level dflt= 10.0 (0.0, 10000.0)
Zero Current Level dfit='1.0 (-1.0, 10000.0)
Position if Zero Speed/Curr and SD Delay Passed dfit='100.0 (0.0, 100.0)
Position During Startup dflt= 100.0 (0.0, 100.0)
Antisurge Control - Sequencing - (ASC Default ~ ASC1
Sequencing Online Detection) Value
dflt (Trigger)= NO (YES/NO)
Use Minimum Speed Level dflt (Level)=0.0 (0.0,
25000.0)
dflt (Trigger)= NO (YES/NO)
Use Maximum Suction Pressure Level dflt (Level)= 0.0 (-14.0,
25000.0)
dflt (Trigger)= NO (YES/NO)
Use Minimum Discharge Pressure Level dflt (Level)=0.0 (0.0,
25000.0)
dflt (Trigger)= NO (YES/NO)
Use Minimum Flow Level dflt (Level)=0.0 (0.0,
1000000.0)
dflt (Trigger)= NO (YES/NO)
Use Minimum Current Level dflt (Level)=0.0 (0.0,
25000.0)
. . dfit (Trigger)= NO (YES/NO)
Use Minimum Pressure Ratio dfit (Level)= 1.0 (1.0, 100.0)
- dflt (Trigger)= NO (YES/NO)
Use Minimum IGV Level dfit (Level)= 10.0 (0.0, 100.0)
Use External Contact dflt (Trigger)= NO (YES/NO)
Delay Timer for Online Detection dflt (Level)= 10.0 (0.0, 300.0)
Antisurge Control - Sequencing - (ASC Default ~ ASC1
Sequencing Valve Rates) Value

Automatic Close Rate

dfit (Level)= 1.0 (0.0, 10.0)

Offline/Start Rate

dfit (Level)= 1.0 (0.1, 100.0)

NSD Rate

dfit (Level)= 1.0 (0.1, 100.0)
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Manual Raise/Lower Slow Rate

dfit (Level)= 0.5 (0.0, 100.0)

Delay for Fast Rate

dfit (Level)= 3.0 (0.0, 30.0)

Manual Raise/Lower Fast Rate

dfit (Level)= 1.0 (0.0, 100.0)

Antisurge Control - Sequencing - (ASC Default ~ ASC1
Sequencing NSD/Purge) Value
dflt= NSD on Train NSD
Request
[NSD on Train NSD Request,
Normal SD State NSD with Compressor 2
Offline,
Not Used]
dflt= Purge Never Used
[Purge Never Used,
Purge Disabled at Start,
Purge Disabled at Online,
Purge Command Purge Disabled on Speed
Level,
Purge Disabled on Motor
Current Level,
Purge on Request Only]
Purge Position dflt= 0.0 (0.0, 100.0)
Actual Speed Trigger Off Level dfit=200.0 (10.0, 25000.0)
Actual Motor Trigger Off Level dfit= 200.0 (10.0, 25000.0)
Antisurge Control - Surge Detection - (ASC Default ~ ASC1
Surge Detection Method Used) Value

Flow Derivative Detection

dfit (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= 80.0
(2.0, 300.0)
dflt (Captured Values)=
Display Only

Minimum Flow Detection

dflt (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= 1.0
(0.01, 100000000.0)

Disch. P. Derivative Detection

dflt (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= -
100.0 (-1000000.0, 0.0)
dflt (Captured Values)=
Display Only

Suction P. Derivative Detection

dfit (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= 1.0
(0.0, 100000.0)
dflt (Captured Values)=
Display Only

Speed Derivative Detection

dfit (Use)= NO (YES/NO)
dflt (Trigger Setpoint)= 1.0
(1.0, 30000.0)
dflt (Captured Values)=
Display Only
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Motor Curr. Derivative Detection

dflt (Use)= NO (YES/NO)

dflt (Trigger Setpoint)=-1.0 (-
30000.0, 0.0)

dflt (Captured Values)=
Display Only

Surge Detection on Cross Line

dflt (Use)= YES (YES/NO)

Operating SP Limit To Detect Surge

dflt (Trigger Setpoint)= 150.0
(104.0, 200.0)

dflt (Captured Values)=
Display Only

Antisurge Control - Surge Detection - (ASC
Actions Taken when Surge Detected)

Default ASC1
Value

Loop Period

dflt=10.0 (1.0, 300.0

Use External Surge Detection Contact

dfit (Use)= NO (YES/NO)

Enable Surge Recovery?

dfit= YES (YES/NO)
dflt (Amount)= 1.0 (0.5, 50.0)

Enable Surge Recovery in Full Manual

dfit= YES (YES/NO)
dflt (Minimum Amount)= 1.0
(1.0, 100.0)

Enable Surge Minimum Position?

dfit= YES (YES/NO)
dflt (Amount)= 1.0 (0.5, 50.0)

SMP Reset

dflt= Dedicated Reset Used
to clear SMP

[Dedicated Reset Used to
clear SMP,

Normal Reset Used to clear
SMP]

Use Auto Shift Function

dfit= YES (YES/NO)
dflt (Amount)= 1.0 (1.0, 10.0)

Control Line Shift Reset

dflt= Consec SRG RST used
for Shift Reset

[Consec SRG RST used for
Shift Reset,

SMP RST used for Shift
Reset,

Total SRG RST used for
Shift Reset,

Dedicated RST used for
Shift Reset]

Antisurge Control - Surge Protection - (ASC
Surge Control and Boost Line)

Default ASC1
Value

Surge Control Line Margin

dfit= 30.0 (-30.0, 50.0)

Surge Control Line Margin Minimum

dflt= 15.0 (-30.0, 50.0)

Enable Boost

dfit= YES (YES/NO)

Boost Margin

dfit= 5.0 (0.0, 50.0)

Amount

dfit= 10.0 (0.0, 50.0)

Enable Pre-pack

dfit= NO (YES/NO)

Pre-pack Amount

dfit= 0.0 (0.0, 50.0)
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Antisurge Control - Surge Protection - (ASC
Consecutive Surges Alarm Counter)

Default ASC1
Value

Maximum Number of Surges (Consecutive Surges
Alarm Counter)

dfit= 3 (1, 5)

Time for Maximum Number of Surges  (Consecutive
Surges Alarm Counter)

dfit= 20 (0, 3600)

Alarm if Consecutive Surges

dfit= YES (YES/NO)

Full Opening if Consecutive Surges Alarm Detected

dfit= YES (YES/NO)

Maximum Number of Surges (Consecutive Surges
Shutdown Counter)

dfit= 3 (1, 5)

Time for Maximum Number of Surges (Consecutive
Surges Shutdown Counter)

dfit= 20 (0, 3600)

Trip if Consecutive Surges SD Detected

dfit= NO (YES/NO)

Antisurge Control - Surge Protection - (ASC AS
Valve Feedback Action)

Default ASC1
Value

Action Based on AS Valve Feedbacks or Trip
Solenoids Status

dflt= No Action on Valve
Feedback/Solenoids

[No Action on Valve
Feedback/Solenoids,
FRC Open if Dev Dmd/AS
Opened Contact,

FRC Open: AS Contact is
Trip Sol,

FRC Open if Dev Dmd/AS
Analog Feedback]

AS Opened Contact Inverted

dfit= NO (YES/NO)

Full Manual Mode Request Inhibited

dfit= YES (YES/NO)

Antisurge Control - Signal Conditioning - (ASC
Last Good Values)

Default ASC1
Value

Use Suction Pressure Last Good Value

dfit= NO (YESI/NO)

Use Discharge Pressure Last Good Value

dfit= NO (YES/NO)

Use Suction Temperature Last Good Value

dfit= NO (YES/NO)

Use Discharge Temperature Last Good Value

dfit= NO (YES/NO)

Use Actual Flow Last Good Value

dfit= NO (YES/NO)

Use Pressure Ratio Last Good Value

dfit= NO (YES/NO)

Antisurge Control - Signal Conditioning - (ASC
Smart Calculation Settings)

Default ASC1
Value

Use Smart Suction Temperature

dfit= NO (YES/NO)

Use Smart Discharge Temperature

dfit= NO (YES/NO)

Antisurge Control - Signal Conditioning - (ASC
Default Value Settings)

Default ASC1
Value

Default Pressure At Suction

dfit= 1.0 (-10000.0, 10000.0)

Default Temperature At Suction

dfit= 1.0 (-273.0, 3000.0)

Default Pressure At Discharge

dfit= 1.0 (-10000.0, 10000.0)

Default Temperature At Discharge

dflt= 1.0 (-273.0, 3000.0)

Default Pressure At Flow Element

dflt= 1.0 (-10000.0, 10000.0)

Woodward

125



Released

Manual 35072

Vertex Compressor Control

Default Temperature At Flow Element

dfit= 1.0 (-273.0, 3000.0)

Default Actual Flow

dfit= 1.0 (0.0,
300000000000.0)

Default Pressure Ratio

dfit= 1.5 (1.0, 50.0)

Use Pressure Ratio as Ref. when P1 Fail

dfit= NO (YES/NO)

Use Pressure Ratio as Ref. when P2 Fail

dfit= NO (YES/NO)

Antisurge Control - Signal Conditioning - (ASC Default ~ ASC1

Field Signal Filtering) Value

Flow Filter (ARMA) dfit= 0.0 (0.0, 30.0)

Pressure Filter dfit= 0.0 (0.0, 30.0)

Temperature Filter dflt= 0.0 (0.0, 30.0)

Antisurge Control - Signal Conditioning - (ASC Default ~ ASC1

Field Signal Fault Action on Control) Value

Added Man Amount on Flow Fail dfit= 10.0 (0.0, 100.0)

Full Manual on Flow sensor Fault dflt= NO (YES/NO)

Full Manual Mode Selected on Any Fault dfit= NO (YES/NO)

Min. AS Valve Demand if Flow or Press @ Flow Fail dfit="NO (YES/NO)

Min. AS Valve Demand on Fault dflt='10.0 (0.0, 100.0)

Flow Fail Position Delay dfit= 2.0 (0.0, 10.0)

Antisurge Control - PIDs - (ASC Normal Surge Default ~ ASC1

Controller Settings) Value

Use Compensation on Normal PID dflt= NO (YES/NO)

Proportional Gain dflit= 0.3 (0.0, 50.0)

Integral Gain dflt= 0.3 (0.0, 50.0)

Speed Derivative Ratio dfit= 100.0 (0.0, 100.0)

Antisurge Control - PIDs - (ASC Rate PID Default ~ ASC1

Controller Settings) Value

Use Rate Controller dflt=NO (YES/NO)

Use Compensation on Normal Rate PID dflt= NO (YES/NO)

Proportional Gain dflt= 0.3 (0.0, 50.0)

Integral Gain dflt= 0.3 (0.0, 50.0)

Speed Derivative Ratio dfit= 100.0 (0.0, 100.0)

Rate Setpoint (% of Max Rate) dflt= 33.0 (1.0, 100.0)

Antisurge Control - PIDs - (ASC Valve Freeze Default ~ ASC1

Option) Value

Use Valve Freeze Option dfit= NO (YES/NO)

Delay Before Freezing the Valve dfit= 30.0 (0.0, 300.0)

Window on Valve Demand dflt= 3.0 (0.1, 10.0)

Window on Surge Operation Point dfit= 3.0 (0.0, 10.0)

Antisurge Control - PIDs - (ASC Suction Default ©S|C1
alue

Pressure Override Controller)
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Tag N dflt= PICXXX

ag Name (32 Characters)
dflt= Suction pressure

Description override

(32 Characters)

Controller Function Selection

dflt= Not Used
[Not Used,
Used With Actual P1]

Use Pressure Compensation

dfit= NO (YES/NO)

Proportional Gain

dfit= 0.3 (0.0, 50.0)

Integral Gain

dfit= 0.3 (0.0, 50.0)

Speed Derivative Ratio

dfit= 100.0 (0.0, 100.0)

Initial Setpoint

dflt= () see Al_03

SP Rate of Change

dfit= 0.1 (0.001, 10000.0)

Antisurge Control - PIDs - (ASC Discharge Default ~ ASC1
Pressure Override Controller) Value
Taa N dflt= PICXXX
ag Name (32 Characters)
dflt= Discharge pressure
Description override
(32 Characters)
dflt= Not Used
Controller Function Selection [Not Used,
Used With Actual P2]
Use Pressure Compensation dflt=NO (YES/NO)
Proportional Gain dflt= 0.3 (0.0, 50.0)
Integral Gain dflt= 0.3 (0.0, 50.0)
Speed Derivative Ratio dflt=100.0 (0.0, 100.0)
Initial Setpoint dfit= ()
SP Rate of Change dflt= 0.1 (0.001, 10000.0)
Antisurge Control - Decoupling - (ASC Default ~ ASC1
Decoupling - Main Settings) Value
Decoupling may be necessary to provide action before an upset occurs. Upsets are
anticipated from knowledge of the operating parameters and their relation to the operation
of the anti-surge valve.
dflt= No compressor
decoupling used
Decoupling Selection [No compressor decouptréged
Compressor Decoupling
used]
Min Decoupling Level dflt= 0.0 (0.0, 1.0)
Max Decoupling Level dfit='0.0 (0.0, 20.0)
Surge Process Value Range (to Act) dfit= 110.0 (100.0, 140.0)
Rate Limit on Enable/Disable Decoupling dfit="YES (YES/NO)
Antisurge Control - Decoupling - (ASC Default ~ ASC1
Value

Decoupling on Speed)
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Slow Speed Delay Time

dfit= 110.0 (0.0, 500.0)

Slow Speed Amount

dfit= 0.0 (0.0, 300.0)

Fast Speed Delay Time

dfit= 30.0 (0.0, 5000.0)

Fast Speed Amount

dfit= 0.0 (0.0, 200.0)

Antisurge Control - Decoupling - (ASC Default ~ ASC1
Decoupling Selection) Value
dflt= Decoupling 1 Not Used
[Decoupling 1 Not Used,
Decoupling 1 on ASC2
. . Demand,
Decoupling Selection 1 Decoupling 1 on
Performance Demand,
Decoupling 1 on External
Signal 1]
Selection 1 Delay Time dflt= 0.0 (0.0, 500.0)
Selection 1 Amount dfit= 0.0 (-100.0, 300.0)
dflt= Decoupling 2 Not Used
[Decoupling 2 Not Used,
Decoupling 2 on ASC2
. . Demand,
Decoupling Selection 2 Decoupling 2 on
Performance Demand,
Decoupling 2 on External
Signal 1]
Selection 2 Delay Time dfit= 110.0 (1.0, 140.0)
Selection 2 Amount dfit= 0.0 (-100.0, 300.0)
dflt= Decoupling 3 Not Used
[Decoupling 3 Not Used,
Decoupling 3 on ASC2
. . Demand,
Decoupling Selection 3 Decoupling 3 on
Performance Demand,
Decoupling 3 on External
Signal 1]
Selection 3 Delay Time dflt= 110.0 (1.0, 140.0)
Selection 3 Amount dfit= 0.0 (-100.0, 300.0)
Antisurge Control - Decoupling - (ASC Auxiliary Default ~ ASC1
Controls) Value
Use Auxiliary HSS1 dflt=NO (YES/NO)
Signal Filter (HSS1) dfit= 0.5 (0.0, 300.0)
Use Auxiliary HSS2 dfit= NO (YES/NO)
Signal Filter (HSS2) dflt= 0.5 (0.0, 300.0)
Signal Value dfit= -1.0 (-1.0, 101.0)
Antisurge Control - Display Settings - (ASC Default ~ ASC1
Display Settings) Value

WSPV Gauge Max

dflt= 200.0 (0.0, 300.0)

WSPV Gauge Min

dfit= 50.0 (0.0, 90.0)

Overview Flow Indication

dflt= Actual Flow Display
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Custom Trend

Opening Custom Trend page begins the trend, exiting the page will continue to
record data in the background. Trends can be paused using the soft-key. While
paused, the data continues to record in the background. Once resumed, the trend

snaps to real time.

Custom Trend - (Custom Trend) Default Value
Time Window (sec) dflt= 60 (1, 600)
Variable Set by User
Y Max dfit= 100 (-20000, 20000)
Y Min dfit= 0 (-20000, 20000)
Width dfit=1 (1, 5)
Axis dfit= YES (YES/NO)
Performance Control
Performance Control - (Performance Control) Default Value
Slow Rate dfit= 1.0 (0.0, 100000.0)
Fast Rate Delay dflt= 5.0 (1.0, 30.0)
Fast Rate dflt= 3.0 (0.0, 100000.0)
dflit= Fail To Manual
. [Fail To Manual,
PV or Demand Failure Mode Fail To Max,
Fail To Min]
Use Manual Demand? dflt= YES (YES/NO)
Use Setpoint Tracking? dflt= YES (YES/NO)
Initial Setpoint dfft= 0.0 (igggggg)
Hold Service Changes? dfit= NO (YES/NO)
Performance Control - (Performance Control) Default Value
Minimum Demand Limit dfit= 0.0 (-10.0, 110.0)
Maximum Demand Limit dfit= 100.0 (-10.0, 110.0)
Manual Demand Rate dfit= 1.0 (0.0, 1000.0)
Manual Demand Fast Rate dflt=" 3.0 (0.0, 1000.0)
Normal Shutdown Rate dflt= 1.0 (0.01, 1000.0)
Performance Control - (Performance Control - Default Value
Decoupling)
Decoupling Active dflt= Display Only
Decoupling Value dflt= Display Only
dflt= Not Used
[Not Used,
External Al Signal,
Decoupling Signal Selection ASV1 Demand,
ASV2 Demand,
HSS of ASV1 and ASVZ2]
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Gain dfit= 0.0 (-10.0, 10.0)

Lag dfit= 0.0 (0.0, 10.0)

On Rate dfit= 1.0 (0.0, 20.0)

Off Rate dfit= 1.0 (0.0, 20.0)

Range dflt= 0.0 (0.0, 20.0)

Sequencing

Sequencing - (Performance Sequencing) Default Value

Reset Position dfit= 0.0 (0.0, 100.0)

Startup Position dfit= 10.0 (0.0, 101.0)

Startup Delay dfit= 0.0 (0.0, 600.0)

Sequence Ramp Rate dfit= 1.0 (0.099, 25.0)

Limiter Control

Limiter Control - (Limiter PID 1 Control) Default Value

Enabled dflt= Display Only

Slow Rate dfit= 5.0 (0.01, 1000.0)

Fast Rate Delay dflt= 3.0 (0.0, 100.0)

Fast Rate dflt= 15.0 (0.01, 1000.0)

Entered Rate dfit= 5.0 (0.01, 1000.0)

PID Threshold dfit= 20.0 (0.0, 110.0)

Limiter Control - (Limiter PID 2 Control) Default Value

Enabled dflt= Display Only

Slow Rate dfit= 5.0 (0.01, 1000.0)

Fast Rate Delay dflt= 3.0 (0.0, 100.0)

Fast Rate dflt= 15.0 (0.01, 1000.0)

Entered Rate dfit= 5.0 (0.01, 1000.0)

PID Threshold dfit= 20.0 (0.0, 110.0)

Load Sharing

Load Sharing - (Load Sharing - Default Value

Communications)

Train 1 Link Healthy dflt= Display Only

Train 2 Link Healthy dflt= Display Only

Train 3 Link Healthy dflt= Display Only

Train 4 Link Healthy dflt= Display Only

Train 5 Link Healthy dflt= Display Only

Communications Timeout dflt= 1000 (0, 100000)

Fault Delay Time dflt= 30.0 (0.0, 2000.0)
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Load Sharing - (Load Sharing - Control) Default Value
Initial Setpoint dfit= 100.0 (igggggg)
Setpoint Rate dflt= 1.0 (0.0, 100000.0)
Delay for Fast Rate dflit='5.0 (1.0, 30.0)
Fast Setpoint Rate dflt= 3.0 (0.0, 100000.0)
Disable ASC Auto Permissive? dflt= NO (YES/NO)
Load Sharing - (Load Sharing - Disable Default Value
Conditions)
Disable on PFC Limiter 1? dflt= YES (YES/NO)
PFC Limiter 1 Disable Delay? dflt= 5.0 (1.0, 60.0)
Disable on PFC Limiter 2? dflt= YES (YES/NO)
PFC Limiter 2 Disable Delay? dflt= 5.0 (1.0, 60.0)
Disable on ASV Deviation? dflt= NO (YES/NO)
ASV Kickout Window dfit= 10.0 (1.0, 100.0)
ASV Deviation Disable Delay dfit= 5.0 (1.0, 60.0)
Disable on Load Share Parameter Deviation? dfit= YES (YES/NO)
Load Share Parameter Kickout Window dflt= 10.0 (0.1, 1000.0)
Load Share Parameter Deviation Delay dfit='5.0 (1.0, 60.0)
Load Sharing - (Load Sharing - Disable Default Value
Conditions)
Disable on ASC1 Surge? dflt="YES (YES/NO)
Disable on ASC1 Full Manual? dflt=YES (YES/NO)
Disable on ASC1 Driver Fault? dflt= YES (YES/NO)
Disable on ASC2 Surge? dfit= YES (YES/NO)
Disable on ASC2 Full Manual? dflt= YES (YES/NO)
Disable on ASC2 Driver Fault? dflt= YES (YES/NO)
Auto Rejoin After Any Disable Clears? dflt= NO (YES/NO)
Auto Rejoin Delay dflt= 5.0 (0.0, 600.0)
Load Sharing - (Load Sharing - Performance Default Value
Bias)
Bias Lag dflt= 5.0 (0.5, 60.0)
Joining Window (EU) dflt= 4.0 (0.01, 10.0)
Performance Error Gain dfit= 1.0 (0.01, 100.0)
Performance Error Authority (+/-) dfit='10.0 (1.0, 1000.0)
ASV Error Gain dfit= 1.0 (0.01, 100.0)
ASV Error Authority (+/-) dflt= 10.0 (1.0, 1000.0)
Load Sharing Parameter Rate Limit dfit= 0.5 (0.05, 100.0)
Load Sharing - (Load Sharing - PV Default Value
Redundancy)
All Signals Good Equation dflt= Median
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dflt= High Signal Select
_ ) [Average,
Two Signals Good Equation High Signal Select,

Low Signal Select]

Alarms

Alarms - (Alarms) Default Value
Blink Upon New Alarm dflt= NO (YES/NO)

Jump to Alarm Screen dflt= NO (YES/NO)

Shutdown on Power Up dfit= YES (YES/NO)

Test Alarm (Tunable) - Event ID 133 dfit= NO (YES/NO)
Communications

Communications - (Communications) Default Value
Use Modbus Trip dfit= YES (YES/NO)

Use 2-Step Trip dflt= NO (YES/NO)

Custom Sequence

Custom Sequence - (Custom Sequenc Default Value

Configuration)

Custom sequence logic allows control commands to be issued from internal states within
the Vertex. For example, the command can be set to "Load Share Enable" by the boolean
signal for "Ready for Load Share" to automatically enable load sharing after the
configured delay time.

The Commands configured can come from the selctable Boolean signals, or be driven off
of any of the Analog Input signals as a level switch. For example, if Analog Input 2 is
configured as the Motor Current signal, the Reset command (pulsed) can be configured to
be issued once above the Level On setting in order to put the control in the RESET
POSITION if motor current is sensed.

This logic allows internal software connections for custom sequencing logic that has
typcially been done using the relay outputs and boolean input command signals.

IMPORTANT: The sequencing logic is customized to ev  ery application and should

be throughouly tested with the specific application to ensure the desired
functionality is provided.
Enable Custom Sequences? dflt= NO (YES/NO)
Command Set by User
Signal Level SW dflt= NO (YES/NO)
Signal Boolean Signal Set by User
Signal Delay dfit= 0.0 (0.0, 10000.0)
Signal Invert dflt= NO (YES/NO)
Command State dflt= Display Only
Signal Analog Signal Set by User
Signal Level On dfit= 0.0 (-1.0e+38, 1.0e+38)
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| Signal Level Off dflt= 0.0 (-1.0e+38, 1.0e+38) |
Datalogs
Datalogs - (Datalogs) Default Value
‘ Data Sample Rate (ms) dflt= 1000 (10, 1000) ‘

Operation Logs

Screen Settings

Screen Settings - (Screen Settings) Default Value
Screen Saver Delay dflt= 4.0 (0.01, 48.0)
Auto Login as Operator? dflt="YES (YES/NO)
Operator Password dflt= wg1111
Disable Screen Saver? dflt=NO (YES/NO)
Screen Update Rate dflt= Display Only
CPU Idle Time dflt= Display Only
Internal Operating Temp of Vertex dflt= Display Only
Screen Brightness dflt= Display Only

Real Time Clock

Real Time Clock - (Real Time Clock) Default Value

System Date dflt= Display Only
System Time (24hr) dflt= Display Only

Use SNTP Synchronization dfit= NO (YES/NO)
dflt=0
[-12,-11, -10, -9, -8, -7, -6, -5,
Time Zone -4, -3, -2,
-1,0,1,2,3,4,5,6,7,8,9,
10, 11, 12]
Year dflt= 15 (0, 99)
Month dfit=1 (1, 12)
Day dfit=1 (1, 31)
Hour dfit= 0 (0, 23)
Minutes dflt= 0 (0, 59)
Seconds dflt= 0 (0, 59)
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Appendix C.

Password Information
]

General

The Vertex Series control system requires a password to be entered before access can be given to the
OPERATOR, SERVICE, CONFIGURE, or ServiceUser modes. These passwords are intended to help
prevent unauthorized or untrained personnel from accessing these modes and possibly making changes
that could cause damage to the turbine or associated process. If only certain people are to know these
passwords, remove this appendix and keep it in a separate place, apart from the manual.

To enter the login or password on the front panel d isplay:
Navigate so the Login or Password field is highlighted (in-focus)
Press Enter on the Navigation Cross
Use the keypad to enter the text field (hold key down to scroll options)
Press Enter on the Navigation Cross — to accept your entry

Monitor User Level

There is no password required for to Monitor values — all navigational commands and display information
is available on all screens but no operational commands can be entered from the display. The Emergency
Stop button is always available.

“Operator” User Level Password

Login as Operator:
Login: Operator
Password: wgl111l

“Service” User Level Password

Login as Service:
Login: Service
Password: wgl112

“Configure” User Level Password

Login as Configure:
Login: Configure
Password: wgl113

“ServiceUser” User Level Password

Login as ServiceUser (no autofill key available, must be entered manually):
Login: ServiceUser
Password: ServiceUser@1
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Appendix D.
Servlink-to OPC Server (SOS) Tool
|

SOS Communication Link

The Woodward SOS Servlink OPC server ("SOS") provides an OPC interface for Woodward controls. It
runs on a Windows PC that accesses data on controls using the Woodward proprietary Servlink protocol

through an Ethernet connection. Woodward OPC client applications, such as Monitor GAP and Control
Assistant connect to SOS by selecting a 'Servlink OPC server' connection. SOS implements the OPC
Data Access 2.0 standard, so other OPC client applications may also function with it.

The install for this program is included on the system documentation CD, the latest releases and updates

are always available on the Woodward.com website.

Features of SOS

. Establishes communication link between control and a PC
. Can support redundant Ethernet links to a single control
. Can support links to many controls at the same time

. Can create a .CSV file of all alarm and trip events

Prior to installing SOS, you must install the Microsoft .net framework program which is available on the

Woodward website (www.woodward.com ). This will install some operating system library files that are

used by Control Assistant.

Installing SOS

License agreement & Setup

Software License Agreement

agreement.

g Please read the fallawing License Agreement. Press the PAGE DOWN key to see the rest of the

install this product, you must accept this agreement.

Frirt

SOFTWARE LICENSE AGREEMENT

CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT. BY OPENING THE PACKAGE OR
CLICKING ON THE "vES" BUTTOM, YOU ["THE LICENSEE"] ARE COMSENTING T0O BE BOUND BY
AND ARE BECOMING A FARTY TO THIS AGREEMENT. IF*0OU DO NOT AGREE TO ALL OF THE
TERMS OF THIS AGREEMENT, CLICK THE "NO"EUTTON, AMD, IF APFLICABLE, RETURN THIS
FPRODUCT T0O THE PLACE OF PURCHASE FOR & FULL REFUND

1. GRANT OF LICEMSE. The publisher grants ta you the right ta use one copy of the enclosed
‘Woodward software program, where applicable, (the "SOFTWARE") on a single terminal connected to a
single computer [i.e. with a single CPU). Y'ou may not network the SOFTWARE or otherwise use it on

Do pou accept all the terms of the preceding License Agreement? IF pou choose Mo, Setup will close. To

Figure D-1. SOS
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- ol et 24
Control Assistant 3.4 Setup

Figure D-2. SOS Install Window

Define the desired directory to save

Connecting a PC/Laptop to the Control

You will need to connect to the Vertex with an RJ45 Ethernet cable. Any Ethernet port can be used,
however it is most convenient to use the same network port that handles all LAN communications (if the
Vertex is connected to a plant network). You will need to know the IP address of the Ethernet port.

The Default IP for Ethernet 1 = 172.16.100.15 (subn et = 255.255.0.0)

All information in the communication link between t he Vertex and the
IMPORTA NT PC is done via a Woodward Servlink connection (usin g the SOS tool).

Recommend initially launching this tool independent ly to establish a

healthy communication link. Once this is successful , the PC will
cache this information so that future launches will remember Vertex
controls.
i ;A‘:
Servlink-to-OPC Server (SOS) |4

The Woodward SOS tool is a sub-component of Control Assistant that handles all of the communications
between 1 or many Vertex's on a network and the PC. It can be run independently which is a useful way
to clearly establish a connection prior to using the Control Assistant or other programs.

To launch SOS on independently:
Under Start / All Programs / Woodward / SOS Servlink OPC Server

V

Click on | 4= | SOS Servlink OPC Server
You should see the following dialog box appear —

|| Funning (OPC securty disabied)

Figure D-3. SOS Server status dialog box
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Under Session — scroll down and select New Session and a dialog box similar to the one below will
appear. In the top entry box enter the IP address of the Vertex.

1 TCF {Ethernet)
Primary TCF IP Address

" Enable Failover

I~ Serial
Port
|com | ConnE,c'(SEﬁa.ll
Baud Rate

IALrtomaticalh.' detect baud rate ;I

Figure D-4. SOS — New Session box

If you are connected to Ethernet Port 1 of the Vertex, enter the IP address of this port. The Vertex default
is shown below or enter the IP for your plant LAN network.
Then click on the Connect TCP button

—TCF (Ethernet)
Primary TCP IP Address

[172.16.100.15 x| ConnectTCP |

[” Enable Failover

—Serial
Paort
|comt »|  Connect Serial |
Baud Rate I
IAJ.rtomaticaIb' detect baud rate ‘_v_!

_ EE—

Figure D-5. SOS - Enter Vertex TCP/IP address

The SOS program will locate the control and establish a Woodward Servlink connection between the
control and your PC. This will take a few seconds to establish, the dialog box should now look like this
(with the IP address being equal to what you typed in above).

|| File Session s Help

Port | Backupport | Controlld | Applicationld
1014142114 505 BSITET] 5418 6768 Rev_1012014-11-18 17.08.16 Connected (TCF, Account based security)

|| Funning (OPC securty disabled)

Figure D-6. SOS — Active Links dialog box
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Appendix E.

Control Assistant—Software Interface Tool
]

Features of Control Assistant

Control Assistant is an optional software interface tool design to help experienced users maintain setup
and configuration settings and troubleshoot system problems. It provides a flexible window into the
application software with multiple features for the user.

The install for this program is included on the system documentation CD, the latest releases and updates
are always available on the Woodward.com website.

Features

. Using WinPanel (similar to the previous Watch Window products)

. Receiving Control Tunables (Download/Receive Tunables from Vertex)
. Sending Control Tunables (Upload/Send a Tunable File to the Vertex)
e Trending Control Parameters

Viewing Datalog files

Prior to installing Control Assistant, you must install the Microsoft .net framework program which is
available on the Woodward website (www.woodward.com ). This will install some operating system
library files that are used by Control Assistant.

Installing Control Assistant

License Agreement & Setup

Software License Agreement El

Please read the fallawing License Agreement. Press the PAGE DOWN key to see the rest of the
agreement.

SOFTWARE LICENSE AGREEMENT ~

CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT. BY OPENING THE PACKAGE OR
CLICKING ON THE "vES" BUTTOM, YOU ["THE LICENSEE"] ARE COMSENTING T0O BE BOUND BY
AND ARE BECOMING A FARTY TO THIS AGREEMENT. IF*0OU DO NOT AGREE TO ALL OF THE
TERMS OF THIS AGREEMENT, CLICK THE "NO"EUTTON, AMD, IF APFLICABLE, RETURN THIS
FPRODUCT T0O THE PLACE OF PURCHASE FOR & FULL REFUND

1. GRANT OF LICEMSE. The publisher grants ta you the right ta use one copy of the enclosed
‘Woodward software program, where applicable, (the "SOFTWARE") on a single terminal connected to a
single computer [i.e. with a single CPU). Y'ou may not network the SOFTWARE or otherwise use it on

Do pou accept all the terms of the preceding License Agreement? IF pou choose Mo, Setup will close. To
install this product, you must accept this agreement.

Frirt | Tes ‘

Figure E-1. Control Assistant License Agreement
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- ool it 24 S

Control Assistant 3.4 Setup

Figure E-2. Control Assistant Install Window

Define the desired directory to save Control Assistant and press ‘Next'. It is preferable to use the default,
as it will keep all Woodward Software in a common folder. If the program folder field is blank, type in
“Woodward” and the install will create a program folder named Woodward.

Lo b 1.4 v,
Control Assistant 3.4 Setap

Figure E-3. Control Assistant Folder Selection

Choose the desired folder in the ‘Start Menu’ to save the shortcuts.

ot e 1 s
Cantrol Assistant 3.4 Setup

Figure E-4. Control Assistant Install Complete

Woodward 139



Released

Manual 35072 Vertex Compressor Control

After Control assistant is installed press ‘Close’. You may or may not have to restart your computer
depending on whether or not you had a previous version installed.

Control Assistant 3.2 Setup
:".E You must shut down and restart your computer before the new settings will take effect.
.'. -

Do you want to restart your computer now?

Yes Mo

Figure E-5. Install Restart Window

Press ‘Yes' to restart your computer now, or press ‘No’ to restart your computer later. Control Assistant
will NOT function properly until the PC is restarted.

Using Control Assistant

To launch Control Assistant:
Under Start / All Programs / Woodward / Control Assistant 4

— ]
SR
Click on kz*-?’: Control Assistant 4

Use the Control Assistant HELP in the menu list to get familiar wit ~ h all
NO TICE features of this product, or for additional informa tion about using the

features discussed in this chapter.

You should see the following dialog box appear —

File View Transfer License Options Help
e = W= BB il % AmE soRL

Woodward

Figure E-6. Control Assistant Window
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]
Next click on the New Winpanel icon in the toolbar- and the following dialog box will appear.

~OPC servertype
* Sendink OFC senrser

" Embedded OPC server (on the control or Net3im)

| |
- Connection type -
@ Local Server Marme or |P address of server node:
" Remole Server ] _j
Cannect ‘ Cancel Help ‘

Figure E-7. Dialog for Servlink OPC connection

Clicking on Connect will open a WinPanel window that will look like the figure below.

Figure E-8. WinPanel Session

Using WinPanel (.ws files)

Control Assistant includes a feature called WinPanel that provides a text listing of all the GAP blocks in
the application. The WinPanel window allows viewing of any software variable in the system, and is
therefore intended to be used by users familiar with the architecture of the control software. WinPanel is a
typical Windows application that provides a powerful and intuitive interface. The menu structures are
familiar to Windows users. Variable navigation is provided through the Explorer window similar to the
Explorer in Windows. This tool will look very familiar to users with experience using Woodward’'s Watch
Windows products.

The WinPanel window acts as an OPC client and establishes the data link with SOS. For this reason the
WinPanel window must be opened and a control selected to enable uploading or downloading the
tunables or trending data from the control (next sections). If multiple controls are available in SOS, they
will all appear in the WinPanel window.

Typical Vertex users are not familiar with the GAP and therefore it is not expected to normally need to
create new WinPanel views.

What is valuable for a Vertex user, is the ability to Open Winpanel View files that have been created by
Woodward or by commissioning engineers. These files are identified as <filename>.ws files. This is a
handy way to be able to gather system information, support tasks such as valve stroking, tuning or
system checkout.
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Retrieving Control Tunables (from Vertex to a PC)

Tunables can be RETRIEVED from the control at anyti  me with no affect
NO TICE on turbine operation.

Once the control is configured and the signals are calibrated, it is recommended that the user save a file
containing this information. This is useful for setting up a spare unit, as a replacement or for initially
configuring other units of the same type.

1. The first step is to follow the above steps up to the point of having a WinPanel open and the correct
control selected
2. Select Transfer/Receive Debug Tunable List from the menus or the Retrieve Icon from the tool bar

3£
+

(Note the send icon is not available)
The following box should appear

Retrieve tunables from "505_BSITE11" ) ]

Done

2701 tunable values successfully retrieved from control *505_BSITE11"

Open Cancel

Figure E-9. Control Assistant — Retrieve Tunable Dialog box

3. Click on the Open button and the file will be automatically created with the control ID, time and date in the
filename and the extension .tc. Save this file.

Sending Control Tunables (Tunables from PC to Verte  x)

To send tunable settings to the control the Vertex must be in the 10
Lock condition, therefore the turbine must be shutd own and the
Vertex must be in a TRIPPED state. Entering into I/ O Lock mode
while the turbine is running will cause an automati ¢ shutdown of the
turbine with resulting process stoppage. Do not ent er the 1/0 Lock to

upload tunables into the control while the turbine is running.

To load a previously created tunable file (.tc) into a Vertex, the turbine must be shutdown since the control
will need to enter configuration mode to complete this process. Once the turbine is shutdown, follow these
steps:

1. From within Control Assistant Open the tunable (.tc) file
2. Follow the steps in the previous section up to the point of having a WinPanel open and the correct
control selected

3. From the menu select Control/Lock 10 or select the Lock 10 icon from the tool bar
4. Once selected a dialog box will appear asking for the Debug password — Enter 1112
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5. If the Vertex TRIPPED LED was ON (Trip is present) a confirmation box will appear that Lock 10 was
issued. If the Vertex TRIPPED LED was OFF (no trips present) then the confirmation box will state it
was not allowed

6. Click on the tunable file and select Transfer/Send Tunable List from the menus or the Send Icon from

+*E +
the tool bar _* * (Note in this state both retrieve and send are available)

7. The following box should appear

Send tunables to '505_3_ [

Done

2700 tags were successfully written to control "505_BSITE11",

The following tags could not be updated on the control:
*505_BSITE1L.CNFG_AUX2.0OT_AUX_CTRL_EN® (Insuffident Autharization)

Store updated values in control's non-volatile memary ? Store | Close ]

Figure E-10. Control Assistant — Send Tunable Dialog box

Click on Store and the control will save these values.
Next click back onto the WinPanel window and then select Control/Reset from the menus or the Reset

il

©

Icon from the tool bar

10. A dialog confirmation box will appear with some warnings and requires a confirmation check that these
have been consider. There is also an option to Save Values again if desired. Checking the warning
acknowledge box will allow the Reset button to be selected.

11. Selecting Reset will issue a ‘soft’ reset to the control and it will perform a soft reboot — similar to when the
user exits the Configuration mode. The procedure is now complete.

Itis hi ghly recommended that the user keep a currenttunab e list file

IMPORTANT available at site. This will make the configuration and setup of a
spare unit very simple and assist in troubleshootin g system
problems.

Trending Control Parameters
This can be done at any time and will not interfere with any Vertex control functions.

The first step is to follow the previous steps that were listed up to the point of having a WinPanel open
and the correct control selected

Use File/Open to open a previously saved trend script file (if you have one). To create new trends, the
user will need some understanding of how Woodward’'s GAP software is constructed as well as some
specific knowledge of the Vertex application software. If the user is not familiar with GAP they should limit
their use to existing trend script files.

Opening existing Trend Script Files

When you open an existing trend script the graph will automatically begin trending the control data. The
graph will auto scale or the scale can be adjusted to fixed values by the user. There are 2 vertical curser
lines that the user can slide along the X axis — the Y1 and Y2 values below the graph relate to these
values and the Total Difference (lower right corner) will show the time difference between the 2 cursers
lines at all times.
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The control assistant tool bar has Stop/Start/Zoom button and options to save the data buffer of values
into a file for later viewing or analysis. Use the Help menu item to learn more.

Below is an example of the Speed Control Trend Script.

[File Edt View Transer lLicense Options Window Hep ]
FeH| DSR2 NB AmB oO0RLL &

o 7

Shee{ B C\S05_NextGEN\Testing\Datslogs_TuneFiles\Speed_Control_Trendscriptts =R E=R ===

T4 2 K00 ABITE W01 42404 HABDT 4074 ABSSE A6N0% 4SR.17B 458321 40T
Tims (525

s s

01T40 40352 H0.0% 40517 AT03Z1 AT2A0H ATASDT 4TOTH 4TBSSE 4BLO% 4EBATE

Figure E-11. Control Assistant — Speed Control Trend Script

Creating a Trend Script File

Click on the New Trend icon = if you want to create a new trend of parameters. A dialog box will

TogName [Ty [y delteY [ Scale (1) [ Scale (H) | Meximum [ Current [Average

[ Speed 3600 120232 239768 -1438 3601 nfa nfa nfa

M Speed Setpoint 3600 1208 2392 731364 nja nfa nfa

[ Speed PD 755407 112106 643301 159303 765407 nfa na na

‘ »
[Woodwerd 2015-01-21 163953000 [2015-01-21 164045000 _Time Difference (52500

appear and the user will be able to build a trend script file for view system parameters by expanding the

explorer window on the left and ‘drag & drop’ GAP block field parameters into the window on the right.

Once the script file is complete, clicking on OK will launch the trend file so that live control data can be

Trend Properties

Title | Trendview Options

3

Mumber of zamples per variable |10000

OPC data update interval [ms]

260

". background

¥

SPO_LE_IDL ~
SPD_REF
A S
SPEED
SPEED_ADD
SPEED_REF
SPEED_SP
SR_HIGH
SR_LT_L1
SR_MXGGRAE
SR_GE_LT
SR_GE_L2
SR_GE_L3
SR__GE_MNG
SR__GE_MXG v

[ [ ] [

Screen timespan [sec) |120

Screen update interval (ms)  [160

.

pd

LL

<<

Cale: #
Trigger

| Pen

1Dt Control 1D.SFD_CTRL.SPD_PID.PID_2 3
I Dflk Carttral 1D.5P0_ CTF!L SPEED A_MNAME L)
Dl Control ID.5 .I_'_! i

¢

Interpalation threshald time [analog vanables)

™ Highlight paints
I Print markers

Cancel |

Help

-
o

EOEECOECCOEEEEEEN

0.000 geconds

[~ = plat
W Show axes

W Autoscale

Figure E-12. Control Assistant — Create Trend Script File

viewed. For additional information on the trending capabilities, refer to the Control Assistant Help menu.
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Appendix F.
AppManger Service Tool

File Management with App. Manager

AppManager is a Windows based remote access tool for Woodward controls. The Vertex is loaded with a
service that allows it to interface with AppManager. AppManager is used to manage the applications on
the Vertex and provide access to operating system information.

The install for this program is included on the system documentation CD, the latest releases and updates
are always available on the Woodward.com website.

Features of App. Manager

»  Send/Retrieve files from the control

. Retrieve datalogs from the control

*  Change Ethernet Network addresses

. Start/Stop the GAP or WGUI application that is running on the control
. Load Service Packs

Installing App Manager

Welcome to the InstallShield Wizard for
AppManager

The InstaliShield{R} Wizard will install AppManager on your
computer. To continue, click Next.

WARNING: Thiz program iz protected by copyright law and
international treaties.

Figure F-1. App Manager Install Window

Select Next to continue with the installation.
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(ﬁ AppManagef - Instal Bﬁhweld f
L 7 el O

License Agreement

Please read the following license sgreement carefully.

PLEASE CAREFULLY READ THE FOLLOWING SOFTWARE LICENSE #
AGREEMENT (THE “AGREEMENT"). BY OPENING THE PACKAGE, |
INSTALLING, DOWNLOADING, USING OR CONTINUING TO USE THE
SOFTWARE PRODUCT (“PRODUCT” or “Product”) OR AUTHORIZING
OTHERS TO DO 50, YOU IN YOUR PERSONAL CAPACITY AND ON BEHALF
OF THE ENTITY WITH WHOM YOU ARE EMPLOYED (HEREINAFTER
COLLECTIVELY REFERRED TO AS “YOU"” AND “you”), AGREE TO THE TERMS
AND CONDITIONS OF THIS AGREEMENT AND CREATE A BINDING
CONTRACT BETWEEN YOU AND WOODWARD, INC. (“WOODWARD" or

9' | acceptthe terms in the license sgreement

7 | do not accept the terms in the license agreement

Instalishield

[ =Back Jl mew= ][ cancel

Figure F-2. App Manager License Agreement Window

To install App Manager, select “I accept the terms in the license agreement”. Once this has been
selected, select Next to continue the installation.

1) AppManager - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

|fyou want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

Current Settings:

Setup Type:

Typical

Destination Folder:

C:\Program Files (x86)} S \

User Information:
Name: Woodward User
Company: Woodward, Inc.

InstaliShield

I <Back ][ y Install H Cancel

Figure F-3. App Manager Installation
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Choose the desired folder in the ‘Start Menu’ to save the shortcuts.

ﬁ] AppManager - [nmttﬁ_hiek_ ﬂ‘

InstallShield Wizard Completed

The ‘Wizard has. y installed /
Click Finish to exit the wizard.

[F] Shaw the Windaws Installer log

'

Figure F-4. App Manager Install Complete

After App Manager is installed press ‘Finish’. You may to restart your computer depending on whether or
not you had a previous version installed.

The topics covered below will highlight the main functions that a Vertex user may want to do using this

tool. For user already familiar with this tool the only new feature is the ability to access the GUI files. For
complete information on this tool use the help menu

To launch App Manager:
Under Start / All Programs / Woodward / AppManager

=
Click on UE AppManager

You should see the following dialog box appear —

ollection  Options Help

Control Name: [1PAddress | ~ [ Application Name Size [ Dete| Status |
505_UNIT_304 1014740224
505_UNIT_335 1014140231
505_UNIT_403 1014140253
505_VAV_RUNTIME 10.14140.89
505_VaV_SYS1 101414085
+ACT_CTRL
EVaN0017714 101414244
ST _WILLY 101414245 ‘
ATLASZ_SVUI 1014140205

ATLASZ_SVUZ 1014140206

ATLAS2_SVU3 1014140207
ATLAS2_SVU4 1014140208
ATLAS2_SVUS 1014140209

+ Acarsay_1

B_6B_2 101414017
CPU_MP1020_BD1... 10.14.141.247
+ Cantrall

F400018019 1014142198 ~ =]
4500018049 1014142199
DATLAS118 101414019

DEN_TMP_A 1014140179
DEN_TMP_B 1014140162
DEN_TMR_C 101414023
GERIG_3 101414219

Monitoring network for controls — [Automated file collection task inactive [

Figure F-5. AppManager Window

AppManager will display 3 panels, the left side panel will show the Control Name and IP Address for each
control available on the network. The right side panels will not show information until you are logged into
a specific control. When that is done, the right upper panel will show the list of applications available and
the right bottom panel will show control status information.
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Next click on the “Control Name” of the Vertex you want to connect to. The following dialog box will

appear.

ZE AppManag:

Administer Control,

Woodvward Control Applicai

ty Automated file collection  Options _ Help

Control Name [1Paddress | - [Application Name | size [ Date|_Status_|
[+ ("DVP_SIM") lﬂ

B 1014142208

*1Test Enter credentials for 505 RIGE2 =
“BLADE_RGI 1014141 —

+5009FT Unitl

C\MO0010037 1014142 Cannect As ]cheUsev

FVXMODD10096 1014142

“VXMOD003366 1014142 Password  [<====]

505_AUX3_TEMP2 1014141 {)
505_AUX4VIBET 10141404 - Appropriate Us
505_AUX5_LAB 10.14.140,

AU oM This system s for the use of autharizsd users anly. Individuals using this
S hios T system are subjectio having their aciivilies manitored and recarded by
el e authorized company personnel

505_BSITET] 1014142 Pressing 'OK ' signifies acceptance of s policy.

505_DEMO2 1014141

505_DRAKE 1014140

505_EMC 10.14.140 OK Cancel Help ‘

505_HUMIDITY1 1014140

505_LIFES 1014140,

505_LIFEE 10.14.140 155

505_RIGBE2 1014142247

505_TEMP1 1014140157

505_TEMP2 1014140158 '
AN5 UNIT 304 1N14140224 =i|d

Monitoring nefwork for controls [Automated file collection task inactive

Figure F-6. Dialog for App Manager connection

To connect to the control use the following

Connect As:
Password:

ServiceUser
ServiceUser@1

Click OK and the window should look something like this.

iminister Control Security Automated file collection  Options  Help

Control Name IP Address |~ [Application Name Size Dote|  Staus |
SVRNO0010097 1014142243 5418_6768_rev_103.out 5214676 2014/12/19 131612 Stopped
SYRMOD010096 10.14.142.242 5418_6768_rev_1033.0ut 5217309 2015/01/08 09:39:28  Stopped
“\RMOD00S9EE 10.14.142.241 5418_6768_rev_rcout 5251448 2015/01/12 10:45:48  Stopped
505_AUXI_TEMF2 10.14.141.145 5418_6768_rev_rc2.out 5300607 2015/01/16 15:07:40  Running
505_AUXA_WIBET 10.14.140.248 3

505_AUXE_LAB 10.14.140.243

505_AUXE_HUMID 10.14.140.164

505_AUX7_HUMIDZ 10.14.140.197

505_BSITE! 10.14.142.113

505_BSITET1 1014142114

505_DEMO2 1014141113

505_DRAKE3 10.14.140.251

505_EMC 10.14.140.238

505_HUMIDITY1 1014140234

505_TEMP1 10.14.140.167

505_TEMPZ 10.14.140.158

s Do Jeigalad Loading 5418 G768 _rew o2 ot -
505_UNIT_335 1014140231 Apph’te?nnn i Initializing - 2015/01/19 0B:05:56 |
505_UMIT_403 10.14140.253 Flex Calibration Fault- Applying default calibration values. - 2015/01 /13 15:05

505 Way_RUNTIME 10.14.140.89 Foolprint 5418-6479 (Viorks version 6.9) - 2016/01/19 08.05:57 |
506_VAV_SYS1 10.14.140.85 Application is running - 2015,/01/19 080567 2
+ACT_CTRL Application 5418_67B8_rev_rc2 outis setl AutoStart

SVRMOD017714 10.14.142.44 ]
SVRMOT_WILLY 10.14.142.45 i
ATIARS BN 14 14an7ns ] ¥
Connected to "505_BSITE11" |Automated file callection task inactive |Com Status 2]z

Figure F-7. App Manager Connected to a Control
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Control Information Parameters

From the main screen — click on the Control Name and then from the Control menu pull-down select
Control Information. The figure below shows an example of the all the information available here. This is a
useful place to obtain embedded software part numbers, memory usage, Ethernet IP assignments and
total hardware run hours (power up time).

Computer Narme : 505_BSITEN
Computer [P Address 10.14.142114
Footprint Part Mumber : 5418-6479

Footprint Rewvision : NE

AMSendce Wersion : 5.1 (UserVersion-1.200

Footprint Description ©

FLEX500_505 MPCH125 -
Watiorks B.9 - gnu I
Creation Date -Jan 16 2015 14:12:07

FAMDrive Capacity - 67018K

FAMDrive FreeSpace - 36151K

FLAZHDrive FreeSpace - 181205K

IMermon Free - 38598K

Adapters - Address Subnet Gateway MAC

Ethernet] 10.14.142.114 265.255.256.0 10.14.128.1 004444000000
Ethernet? 192.168.128.20 255:255.255.0 Mot Set 004444000001
Ethernetd 192.168.129.20 255.255.255.0 Mat Set 004444000002
Ethernetd 192.168.130.20 255.255.255.0 Mat Set 004444000003
FPGA-29

ICPU Type - Flex 500

Bootloader - 5418-6479 Rev-1

Gt - B418-6755 Rev - rev.100

Account Management - Enabled

Fun hours - 243

P -

[T

Close

Figure F-8. AppManager Control Info Window

Switching Application Panel Views
The application panel has two views - the control application panel has a white background while the GUI

0]
application window has a maroon background. To toggle between the panels use the swap @ button
on the far right side (the second button down from the top).

Administer Control Security Automated file collection  Options  Help
Control Neme [ 1P Address |+ | Application Name Size | Dete|  Saws | 2]
EVAMO0010087 1014142243 5416_6768_rev_103.0ut 5714676 2014/12/18 131612  Stopped 5
VRMOD0T0095 1014142242 (754166768 _rev_1033.0ut 5217308 2015/01/08 033328 Stopped ©
“VRMOO009955 1014142241 5418_6769_rev_rc.out 5251448 2015/01/12 104546 Stopped 8
505_AUX3_TEMP2 1014141145 || 5418 6768 _rev_rcz out 5300607 201/01/16 150740  Running =
505_AUX4_VIBET 10.14140248 3 —
505_AUXE_LAB 1014140249 »|
505_AUX6_HUMID1 1014140164
505_AUX7_HUMID2 1014140197 . |
505_BSITET 1014142113 o
1014142114 E
505_DEMO? 1014141113 =
505_DRAKES 10.14140261 —
505_EMC 10.14140238 IE|
505_HUMIDITY1 1014140234 =
505_TEMP1 1014140157 2l
505_TEMP2 1014140158 @
o5 UNIT304 10.14740.289 Loading 5418_6760_rev_rc2.out -
505 UNIT. 338 d0gatan pelicaton < illiing ~2115/01/13 06,0555
505_UNIT_403 1014740253 Flex Calibration Fsult - Applying defaut calibration values. - 2015/01 /19 15:05
505_vaV_RUNTIME 101414089 Footprint 5418-6473 (Wiorks version 6.9)- 201501719 08:0557
505_vav_Svs1 10.14.14085 ‘Application is wnning - 2015/01/19 D8:05:57
+ACT_CTRL Application 5418_6768_rev_rc2.outis setto AutoStart
FVXMO0017714 101414244 A
SVRMOT_WILLY 101414245 =
ATIAR? 8w n1414n2ns oAl .
Connected to '505_BSITELL" |Automated file collection task inactive Com Status (14

Figure F-9. AppManager Control (GAP) Application Panel
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Administer  Control Security Automated file collection Options Help

Contral Name P Address [~ [GUlAppication Name Size Date | Siatus |
FVRMO0010057 014142243 i : =l
S\RM00010096 1014142242 9 <
“\XMO0009366 014142241 &
S05_AUK3_TEMPZ 1014141145 I
505_AUK4_VIBE! 1014140249 B
505_AUXS_LAB 1014140249 |
505_AUKE_HUMIDT 1014140164 =
505_AUK?_HUMIDZ 1014140197 =
505_BSITET 1014142113 =
1014142114 E|
505_DEMOZ 1014141113 .
505_DRAKE3 1014140251 —
505_EMC 1014140238 =
505_HUMIDITV1 1014140234 =
505_TEMP1 1014140157 2
505_TEMPZ 1014140158 O
505_UNIT_304 014140224 (GUI Application is infislizing - 2015701719 06:28:12 7
5U5_UNIT_335 1014140231 Ul Aprlcalion s running -2015/0119 063002
505_UNIT_403 1014740253 |Application 5418-6347_rc2_build 02.mgui is setto AutoStart
505_VaY_RUNTIME 101414089
505_vav eve1 101414085
+ACT_CTAL
\RNID0017714 101414244
“VRMOT_WILLY 101414245
ATIAS? SWIn n1414n2ns = G
Connected to "505_BSITELL" /Automated file collection task inactive Com Status aa

Figure F-10. AppManager GUI Application Panel

Retrieving Files

The most common use of AppManager is to retrieve data files from the control, specifically Data log and
Trend log files. This is done by using the menus and selecting Control/Retrieve Files. A dialog box will
open and show the files that are available in that particular application directory.

All Data and Trend log files are located in the control application folder.

Retrieve files from 505_BSITEL:

Look in: |fHDT Moodward/Applications/ J
MName Size ‘ Modified |
18_6768_rev_103.0ut 5214676 2014-12-1920.16.00
168_6768_rev_1033.0ut 5217308 2015-01-08 16.39.00
18_6768_rev_rc.out 5251448 2015-01-1217.45.00
168_6768_rew_rc2.out 5300607 2015-01-16 22.07.00
| _DLOGT log 5760 2075-01-1916.06.00
ATALOG_FAST_DLOGZlog 2318326 2015-01-1918.09.00
DATALOG_FAST_DLOG3 log 2318324 2015-01-1816.36.00
DLOG_5051.lag 8303 2075-01-1915.06.00
EDLOG_5052 log 10945 2015-01-1976.10.00
DLOG_5053.lag 87057  2015-01-1918.15.00
EDLOG_5054.logy 1009599 2015-01-1817.43.00
CRamlog
Fileneme:  |DATALOG_FAST_DLOGT log

Files of type: |App. and Log Files (*.out™log) j Cancel

Figure F-11. Retrieving Files

Transferring Files

For most users there will not be any need to transfer new files to the Vertex, but if this need arises
AppManager is the tool for doing this. To transfer files to the control, first be sure you are in the correct
application window. For example to transfer a customized or updated GUI file — switch to the GUI
application file panel before transferring the new file.

Use the menu and select Control/Transfer Application Files. A dialog box will open so that you can
browse your PC to fine the correct file needed to be transferred.

The control will allow any file to be transferred, unless it says an existing file on the control with the same
name. If this occurs the user must first delete the file on the control before the new one can be
transferred. Woodward typically adds a revision or a build number to the end of the file name so that any
updates can be added to the control and the previous revisions will still be available. All user tunable
settings are associated with a specific program revision.

Woodward 150



Released

Manual 35072 Vertex Compressor Control

Changing the Ethernet IP addresses

It is recommended that the user configure the IP addresses and through the GUI in configuration mode at
the same time the control is setup. It is possible to set them up with AppManager — but the control
applications must be stopped first. It is best to only have experienced users do this via AppManager. In
either method the turbine must be shutdown to change the IP addresses.

Start/Stop Applications

AppManager is the tool that is used to Start or Stop the execution of the GAP (control and 10) program
and/or the GUI (display) program. The GAP and the GUI are handled very differently and will be
explained below..

GAP applications — Control logic and I/O

The GAP program (filename.out) has logic checks to insure that it is never Stopped while the turbine is in
operation. Stopping the GAP program puts the control in IOLOCK. There is typically no need for the user
to Stop the GAP program unless an OS service pack is being loaded or the unit is being updated to a
newer GAP revision.

GUI applications — Display Graphics

The GUI program (filename.wgui) contains all the pages of information that appear on the front screen. It
can be stopped and restarted without any interruption of the turbine operation (does not affect the GAP
execution).

The typical use of stopping and restarting the GUI program is:
1. Change the program (to a different build revision)
2. Change the default language of the screen

To change the language, go to the MODE screen and navigate to the Globe Icon and press Enter. A list
of language options will appear — after selecting the desired language the GUI must be restarted. If the
turbine is shutdown, you could just power cycle the control. If the turbine is in operation — or it is not
desired to stop the GAP application, then the GUI can be selected, stopped, and started from the screen
shown in Figure F-10.

Install a Woodward Service Pack
AppManager is the tool that is used if a service pack needs to be installed to update the OS or the real-
time process that executes the GUI application.

Typically this will only be done by Woodward representatives or a service bulletin that directs the user
through the process.

In general these are the steps:

Shutdown the turbine to a complete stop

Stop the GAP and GUI applications that are running

Under the Control menu click on Install Service Pack

Locate and launch the Woodward service pack (may take minutes)

At the end there will be a dialog box asking to Reset the control click yes

After the control reboots — log into the control again

Start the GAP and GUI applications

Nogkrwpdr
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Appendix G.
Configuring Network TCP/IP Addresses

5035 7iurbine Control M, WOODWARD

| | Ethernet IP Configuration T 1 3
et [¢] Mode: Configuration @ F
5
ki
1=1 .. 1= - = 7 8 9
CPU IOLOCK - - - SetIP1 pars tuv wxyz
MODE " T
) - \ _ : - - = 1 .
RN— L

s (38 EBEISEIE gy
SetIP3
eraseees E35 36 EI8 B &

a“

ADJUST

v

RESET

Figure G-1. Configuration/Communications Screen

The ENET 1, ENET 2, and ENET 3 configuration refer to the physical Ethernet connections on the unit.
ENET 4 is reserved and is not configurable through the front panel.

E

1
IS

o

Mk

_‘ ENE

pE
9_F

Figure G-2. Ethernet Port Layout (Ports on Side)

The Ethernet IP Configuration screen can be accessed by going to the Configuration Menu and then to
Communications. In order to make any changes to the IP settings, the unit must be in Configuration Mode
and the user must be logged in with User Level Configure.
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It is extremely important to be sure that the contr ol is given a unique
IP address on your plant network. Duplicate IP’s fo  r multiple Vertex
units on the same network will cause communication issues that

IP Conflicts may adversely affect a running unit. Use a standard ~ network
command, such as ‘ping’ to verify the availability of an IP prior to
assigning it to a Vertex control and placing the co ntrol on the
network

To set a new IP address to one of the Ethernet connections:

e The current IP and subnet mask being used are displayed at the top of the page

. Once a new IP and subnet have been entered, the “Set IP1”, “Set IP2”, or “Set IP3” buttons must be
pressed in order to send the new IPs to the control.

. Once set, the new IP address and subnet will be displayed at the top of the page.

To set a new device gateway:

. Open the pop-up page by pressing “Gateway” soft key.

*  The current device gateway is displayed at the top of the pop-up page.

. Once a new gateway address has been entered, the “Set Gateway” button must be pressed in order
to send the new gateway to the control.

. Once set, the new gateway will be displayed at the top of the pop-up page.
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Appendix H.

RemoteView Tool
]

The Vertex Remote View tool is used to connect to the Vertex controller via Ethernet and provide an
interface that is identical to the front panel display. The Remote View tool connects to the control,
downloads the GUI application, and launches it on a PC. This process guarantees that the Remote View
tool displays screens that are identical to the front panel screens. The Remote View tool also includes the
same front panel physical buttons, except for the ESTOP button. All operation and configuration tasks
can be performed remotely using this tool.

The login User Level determines the access capabilities of the Remote View, just as it does at the front
panel. The User Level of the Remote View is independent of the front panel User Level, such that
different levels of access can be given to the front panel and the Remote View tool.

The Remote View tool is disconnected after two hours and must be launched again to reconnect. The
following window will be displayed when the time limit has expired.

4 The application runtime has expired.
il.‘t Please use licensed version.

Figure H-1. Window Shown when the Time Limit is Exceeded

Installation

The installation file is included on the system documentation CD. The name of the installation file will be
similar to 9927-2344_NEW_Woodward_VertexView.exe. The file name may vary slightly as future
revisions are released. Execute this file to begin the installation process.

When the installation file is executed, the following welcome window will appear:

Setup - 505 Remote View 9927-2344 rev NEW

Welcome to the 505 Remote View 9927-2344 rey NEW Setup Wizard,

Figure H-2. Installation Welcome Window

Select “Next” to continue.
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The Installation Folder window will open. A default installation folder will be shown. If a different
installation folder is needed, click the “Browse...” button to select the new folder.

Installation Folder

Please specify the folder where 505 Remote View 9927-2344 rev NEW will be installed.

C:\WeQtYDE\9927-2344 NEW|

|| Browse...

Figure H-3. Installation Folder Window

Select “Next” to continue.

The License Agreement window will open. Review the terms of each license associated with the tool.
Installation can only continue if the licenses are accepted. To accept the licenses, select the “I accept the

licenses” option.

License Agreement

Please read the following license agreements, You must accept the terms contained in these
agreements before continuing with the installation.

|qQt Enterprise License US

(it Enterprise Evaluation License U
(t Enterprize Evaluation License
(Ot Enterprise License

4 Hi

(71 1 accept the licenses,

@ Idonotaccept the licenses.

QT ENTERPRISE LICENSE AGREEMENT el
Agreement version 1.0 |J

This Qt Enterprise License Agreement
("Agreement”) is a legal agreement between
Digia USA Inc. ("Digia”) with its registered office
at 2350 Mission College Blvd, Suite 1020 Santa
Clara, CA 95054, USA, and you (gither an
individual or a legal entity) {"Licensee”) for the
Licensed Software (as defined below).

Figure H-4. Installation License Agreement Window

Select “Next” to continue.
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The Start Menu shortcuts window will open. A default location in the Woodward program folder will be

shown. If a different Start Menu location is needed, type the new location in the window or select one of
the locations presented in the list.

Start Menu shortcuts

Select the Start Menu in which you would like to create the program's shortouts. You can also
enter 3 name to create a new folder,

Woodward\505 Remote View 9927-2344 rev NEW

Accessories
Administrative Tools
Catalina — Print Savings
EES
Maintenance
Notepad++
Startup
Woodward

Figure H-5. Installation Start Menu Shortcuts Window

Select “Next” to continue.

The Ready to Install window will open.

Ready to Install

Setup is now ready to begin installing 505 Remote View 9327-2344 rev NEW on your
computer,

Show Details

Figure H-6. Installation Ready to Install Window

Select “Install” to continue.
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Configuration of the installation is complete and the actual installation process will begin. A window will
open showing the progress of the installation. If prompted to do so, give the installation file permission to
make changes to the PC. The following window will open when installation is complete.

Completing the 505 Remote View 9927-2344 rev NEW Wizard

Click Finish to exit the 505 Remote View 9927-2344 rev NEW Wizard,

Figure H-7. Installation Complete Window

Click “Finish” to close the window. The Remote View tool is now ready for use.

Remote View Configuration
To start the Remote View tool, go to the Start Menu and select Vertex Remote View from the Woodward

folder (or in the alternate folder specified at installation). The configuration window will open. This window
has the following sections:

e Control list

¢ Application list

» Display properties
» Predefined settings
* Log
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Control List

The Control list shows each control that can be connected to the Remote View tool. Controls are
identified by their IP address, and each control must be manually added to the list. To add a control, put
the cursor in the IP address field and type in the address, as shown in the following figure.

-
T RemoteView - Woodward Control Application Configuration

Controls

10.45.139.51| +

[ Local Mode

Predefined Settings

h2gen

Applications

B:fOld Projects/Element1/SVN_SRC/E1_Hydro_Gen/5418-7611_Rev...
wert C:/Users/arusso/Documents/AppEng/ProjectsfVertex/SVN_GUI/5418...

Display Properties
Scale:
Vertex

Platform:

Panel type: Simple

Log

v Apply

Figure H-8. Entering an IP Address to be Added to the Control List

When the address has been entered, click the “+” button to add the control to the list. When a control is
selected in the Control list, the “Connect” button becomes as available, as shown in the following figure.

Woodward

158



Released

Manual 35072 Vertex Compressor Control
[ B8 RemateView - Woodward Contral Application Configuration =N
Controls Applications Display Properties
El Scale: 0.83
010.045.139.051: FLEX00060702 Platform: Vertex ]
Fanel type: Simple ~

[¥] Local Mode &% Connect v Apply
Predefined Settings Log

h2gen B:fCld Projects/Element1/SVN_SRC/EL Hydro_Gen[5418-7611 Rew...

vert C:flUsers/arusso/Documents /AppEng Projects Vertex /SYN_GUI/5418. ..

Figure H-9. Control Selected in the Control List
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Repeat this process for each control on the network that will be accessed via Remote View. A control can
be removed from the list by selecting the control and clicking the “-* button. Click the “Get app list” button

to show the applications that are loaded on the selected control. Displaying the applications requires login
to the control. When the “Get app list” button is clicked, the login window will open.

-
T RemoteView - Woadward Control Application Configuration

Login to the control

® cancel A Login

Figure H-10. Login Window with Fields for User Name and Password

The first line in the login window is the user name. The default user name is ServiceUser. The second line
is the password. The default password is ServiceUser@1. After entering the login credentials, click

“Login”.
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Application list

After a successful login, the application list will show the applications that are loaded on the control. In
almost all cases, the Vertex control will have a single application loaded. After selecting an application,
the “Launch” button will be available. Click the “Launch” button to open the Remote View tool.

s
T RemoteView - Woodward Control Application Configuration

) [

Controls Applications

= | 5418-7588_-_build01

010.045.139.051: FLEX000S0702

[¥1 Local Mode @ Edit Tags ® Launch

Predefined Settings

h2gen EB:fOld Projects/Element1/SVN_SRC/E1_Hydro_Gen/5418-7611 Rev...
vert C:fUsersfarusso Documents/AppEng /ProjectsfVertex/SVN_GUIL/5418...

Display Properties
Scale:
Flatform: Vertex

Panel type: Simple

" Apply
Log

08:41:48 Connecting to 010.045.139.051
08:41:48 Connected to 010.045.139,051
08:41:48 Loading applications
08:41:49 Loaded 1 application

Figure H-11. An Application Selected in the Application List

Display properties

This section has two options, the Remote View scale, and the Remote View panel type. The scale sets
the size of the Remote View tool, where 1.00 is full size. If the Remote View tool is too large for the PC

monitor, use the slider to reduce the scale.

The Remote View panel type has three choices for the appearance of the tool. The Default setting shows
the tool as a replica of the actual Vertex front panel. The Simple setting shows the tool as a replica of the
actual Vertex front panel, but with the right and bottom physical buttons hidden. The Full setting shows

the tool as just the screen from the front panel (all physical

buttons hidden).

Click the “Apply” button to confirm the scale and panel type.
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VerteXtompressor Control

MW, woobwARD

ASC1 PFC

TRIPPED Main Menu Zeto'spdPos| Shudown

1 2 s
@ abc def
4 5
ghi ki

XCEL ENERGY 2018-04-16 1
HARRINGTON

Press Navigation Arrows to a Select Page

.
CPU IOLOCK

3 5
i i

1 2
= RV

4 8 9
pars tuv wxyz

:

Analog Outputs

3
6
Controllers

+/-
i
L
= f -0-
ssvi cry rec oo
iquration Se

ADJUST

Figure H-12. Default View of the Tool

‘MCompressor Control M, WOODWARD

ASC1 PEC

Main Menu Ze1miSpel Fos |l Stucows

Uinit 1A

TRIPPED
XCEL ENERGY
HARRINGTON

-04-16 12:37:27

Press Navigation Arrows to a Select Page

1 2

s 4 5
Sequencing Performance Control

7 8

Analog Inputs Analog Outputs
WEPVH ASH PFC PV

Configuration Senvice

.
CPU I0LOCK

Figure H-13. Simple View of the Tool
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Fipped U IQock ® sm O X
. ASC1 PFC
Main Menu Zero Spd Pos| Shutdown
XCEL ENERGY 2018-04-16 12:42:04

HARRINGTON

Press Navigation Arrows to a Select Page

1
Overview
= ; 4
Sequencing

Analog Inputs
Contact Inputs

WSPV ASWY

3
Compressor 1 Control

[
Controllers

Demands

Performance Control

i I I

Load Sharing

Analog Outputs

Drivers

II

Relay: RTENel

PFC DMD

-99.9 psi A

Configuration Site Info

T

Figure H-14. Full View of the Tool

Predefined settings

This dialog is used to manage settings for the Remote View tool. To save the current Remote View
settings for the control list and the display properties, enter a name for the settings and the click “Save”.
The following figure shows “Demao” entered as the name for the current settings.

| T RemoteView - Woodward Control Application Configuration

I Controls Applications Display Properties

= 5418-7588_—_buildo1 Scale: 0.83
010.045.139,051: FLEX00050702 Platform: | Vertex ~
Panel type: Default b

[¥ Local Mode @ Edit Tags » Launch + Apply
Predefined Settings Log
— | LD, Te U LUGUINY QRHIGUUT S
08:43:37 Overriding MyDev device IP (127.0.0.1) with contral IP (...
urit 010,045, 139.051/5418-7538_- buildo1, Vertex (Default at 0.53) #8:90:45 Popliation. defininan {daded

08:44:12 "5418-7588_-_buid01” application stopped

08:44:12 Downloading application definition

08:44:14 "5418-7588_-_build01™ application started

08:44:14 Loading application definition

08:44:15 Overriding MyDev device IP (127.0.0.1) with control IP (...
08;44:24 Application definition loaded

Figure H-15. Entering a Name for the Current Settings
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After clicking “Save”, the settings file will be displayed in the list, as shown in the following figure.

T RemoteView - Woodward Control Application Configuration

I Controls Applications Display Properties
e 5418-7588_-_buildo1 Scale: 0.83
010.045,139.051: FLEX00080702 Platform: Vertex b
Panel type: Default V

[F] Local Mode @ Edit Tags » Launch " Apply

Predefined Settings Log

V0T OU LUguiiy appiLouon usin

08:43:37 Overriding MyDev device IP {127.0.0.1) with control IP {...
03:43:45 aApplication definition loaded
08:44:12 "5418-7588_- build01” application stopped

unit1 010.045,139.051/5418-7588_- build01, Vertex (Default at 0.83)
unit2 010.045.139.051/5418-7588_-_buildo1, Vertex (Default at 0.83)

08:44:12 Downloading application definition

08:44:14 "5418-7588_-_build0 1" application started

0&:44:14 Loading application definition

08:44:15 Overriding MyDev device IP (127.0.0.1) with contral IP {...
08:44:24 Application definition loaded

Figure H-16. A New Settings File Entered in the Predefined Settings List

To delete a settings file, select the file from the list and click “Delete”. To load a settings file, double-click
on the name of the file. The login window will open. After a success login, the Remote View tool will open.

Log
The log shows a record of the actions taken by the tool, such as GUI file retrieval from the control and
login to the control. The user will generally not need to check the log, but it is useful for troubleshooting.
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Using Remote View
Before using the Remote View tool, complete the follow steps to connect to the Vertex control. These
steps are described in detail in the Remote View Configuration section.

« Enter the IP address of the control in the configuration window

* Get the application list for the control (requires login)

The Remote View tool is opened by selecting an application in the configuration window and clicking
“Launch”. Alternately, the Remote View tool can be opened by selecting a properly configured settings file
from the configuration window.

TRIPPED

XCEL ENERGY

iEW. HARRINGTON

Press Navigation Arrows to a Select Page

2 3
1 ¢ 5
|
|
|
|
|
|
|

1
E

999 psi

sy

ADJUST

v

Figure H-17. Remote View Tool (Default Setting) after Opening from the Configuration Window

The Remote View tool serves as an alternate interface to the Vertex, enabling operation and configuration
from a PC. Use the Remote View tool in exactly the same way as the front panel, as described in Volume
1 of the Vertex manual. The buttons on the Remote View screen can be selected with the PC mouse. The
PC keyboard can be used to enter text. For many users, use of the mouse and keyboard will make
configuration through the Remote View tool easier than configuration at the front panel.

Be aware that o nce user is logged into the RemoteView - they can
N O TI CE issue all the same commands that are available att  he Vertex Front

Panel.

If multiple Vertex are available on a network - they can all be
accessed through this tool. Be sure that you are co nnected to the
correct unit prior to making operational adjustment S.

The configuration window can be opened at any time by clicking the gear button at the top right corner of
the tool. The Remote View tool can be closed by clicking the X button at the top right corner of the tool.
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Appendix I.

Using Vertex Internal Simulation Mode
|

The Vertex has an available compressor simulation mode that is intended to be used as a training tool.
Any unit (a spare unit is ideal) can be setup in an office, lab or conference room to use this feature and
allow the user to configure and simulate some functions of the Vertex prior to using the unit or wiring it to

the compressor. This can be extremely valuable. It can be used to:
e Test the operation of the configured start routine
«  Explore all the options available on the product
e Train and document startup procedures
* Learn how to connect and use the service tools

* Validate compressor flow and operating point calculations with signal value forcing

1. Before starting simulation, ensure that Unit Trip is active and Unit is NOT in IO lock.

Customer e e

Location

Press Navigation Arrows to a Select Page

-
Overview
) 4
Sequencing

Analog Inputs

3

Demands
Performance Control

Load Sharing

Analog Outputs

Contact Inpu Relays

WSPW2

ts
WSPV1 ASV1

1000
Configuration Service

ASV2 PRCPV

Main Menu i

301 16:25:51

Compressor 1 Control

Compressor2 Control

Controllers

Drivers

RTCNet

1500
Site Info

PFC

9

PFC DMD
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2. Login User level to higher than Service or Configure

User Login and Mode Selection

User Level Description
@ Vonitor View Only - commands inhibited
@ Operator Operational commands available
@ service Additional settings, dynamic tuning, and Calibration Mode available

OConﬁgure Pemnission to enter Configuration Mode

_ Mede Description
OOparation Compressor Operation
. Calibration Compressor Shuldown - signal calibration, output ﬁmﬂng
@ Configuration Compressor Shutdown - I0LOCK, all settings available

Configuration Mode Permissives
O Unit Shutdown © No Speed Detected © User Level

To enter this mode, go to the MODE screen and log in as the following:

Login:

Configuration

Password: wgl113

3. From Home page , go to the Service Screen

ASC1 ASC2 PFC

Main Menu Zero Spd Pos Zero Spd Pos  Shutdown
Customer Site Name 0 01 16:27:20

Location

Press Navigation Arrows to a Select Page

Compressor 1 Control i

Overview

Demands

5 6
Sequencing Performance Control Compressor2 Control

-\—II

Trends Load Sharing - Controllers

Analog Inputs

Analog Outputs Drivers

Contact Inputs RTCNet

WSPV1 ASV1 ASVZ PECPV PFCOMD

Site Info

Relays

Configuration Service
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4. Press Function Key below “Simulator”

Service Menu

Compressor Control 1

Compressor T Map

Performance Control
Load Sharing

Custom Seguence

Screen Settings

Tutorial

Compressor Control 2

Compressor 2 Map

Sequencing

Alarms

Data Logs

Real Time Clock

User Level: Configure
Mode: Operation

Press Navigation Arrows to a Select Page

Valve Linearization

Custom Trend

Limiter Control

Communication

Operation Logs

5. Verify that Simulation Permissive all LEDs are Green

Simulation

@ simulation Enabled
.Compressor Online

Simulation Permissives
© User Level

OTrip Input Open
OZero Speed

© Zero Flow Stage 1
© Zero Flow Stage 2
© Zero Motor Current
© Not In Configuration Mode

User Level: Configure
Mode: Operation
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6. Press “Enable” key and ensure that on Top “Simulation Enabled “turns green.

User Level: Configure

Simulation Wode: Gperation

© simulation Enabled
. Compressor Online Speed

Suction Threttle Valve Discharge Throttle Valve
[0z |

Speed Control
Setpoint o
100.0 %

100.0 rpmis

3

7. Access “Commands”-> “Start” function key

- - User Level: Configure
Simulation Mode: Operation

© simulation Enabled
. Compressor Online

Suction Throttle Valve _ Discharge Throttle Valve

Speed Control
Setpoint —
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8. Start unit and ensure that speed values starts varying and after 7000 rpm and delay of 10 seconds,
Compressor Online LED, turns Green.

User Level: Configure:

Simulation Mode: Operation
© simulation Enabled
OCompressor Online Speed

Suction Throttle Valve Discharge Throftle Valve

Speed Control
Setpoint —

7157.6 rpm Adi

Go To Valuo

9. Go to Home screen, Press 3 on Keypad. Change ASC mode to Auto mode. Now the simulation is up
and running.

ASC1 Antisurge Control Miastgmg

No Protection Activated
Normal: Modulating

( to

Manual w/ bckp
Selaoin Full Man - ' '
100.0 % | GV Reset SMP

Manual Surge Margin

PID

1]
More Compressor Map
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10. On simulation page ASC load can be adjusted by throttling Suction/ discharge valve as show.

- . User Level: Configure
Simulation Mods: Oparaicn

© simulation Enabled
© compressor Online Speed

Suction Throtile Valve Discharge Throttle Valve

e
Speed Control
ASV Setpoint
3

i :

17718.7 rpm/s
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Appendix J.

Custom Tag Name Procedure
|

Custom tags allow users to input stings for predefined parameters in any characters available in the Arial
Unicode MS font family. This allows users to input tag names using a language other than English. The
custom tags are input into the “custom_tags.ini” file that resides on the control. The file contains a list of
the available parameters.

If custom tags are not used, the tag name can be edited from the front panel or RemoteView in English
only. When a custom tag is defined within the “custom_tags.ini” file, it will replace the editable tag with a
fixed string defined in the file.

Note: When adding custom strings to the “custom_tags.ini” file, keep in mind the string length and the
space available on the screen for that string. If the string is too long, it will automatically shrink it to avoid
truncation.

When a new “custom_tag.ini” file is loaded into the control, the GUI must be restarted in order to load the
new stings. The available tags are shown in yellow text on the control.

Required Tools
1) AppManager
2) Notepad++ (http://notepad-plus-plus.org/)

The “custom_tag.ini” file is formatted. An advanced text editor, such as Notepad++, is required.

Creating Custom Tags

1) Make a copy of the blank custom_tags.ini file from the System Documentation CD (BCD85282)

2) Open the “custom_tags.ini” file with an advanced text editor, such as Notepad++

3) The file contains a list of available tag names. Set the desired tag name to the right of the equals

sign.
a. If atag does not contain a string, for example “Al_01_Tag =", where the string to the right

of the equals sign is blank, Qt will use the string in control software. In this case, the
string is editable from the front panel in English only. If the tag contains a string, for

example “Al_01_Tag = Custom(8)(E&E)", Qt will pull the string from the

“custom_tags.ini” file to be used on the display.
4) Save the “custom_tags.ini” file after changes have been made
5) Connect to the control using AppManager

e
6) Change to the GUI Application View i
7) Open the appropriate GUI application folder, and download the “custom_tags.ini” file

_..
8) Select “Transfer Files to the Current Control” Iﬁl
Select the edited “custom_tags.ini” file and press Open. The file will get copied to the control.
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Revision History
|

Revision A —

Chapter 11, Dual Redundant Configuration added to manual. Remaining chapters and captions
reumbered

Added Start Completed Delay to the Sequencing table on pg.57

Replaced Figure 16-3

Added Use RemoteView Audible Alarms? in the Alarms section of the table

Added the Isolated Control section after Real Time Clock in the table

Added Maintenance Bypass Screen including Figure 16-4 to the end of Chapter 14
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We appreciate your comments about the content of ou r publications.

Send comments to: icinfo@woodward.com

Please reference publication 35072V2.

B35072V2 : A

\M..WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, USA
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Email and Website— www.woodward.com

Woodward has company-owned plants, subsidiaries, an d branches, as well as authorized distributors and
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other





