Released

\..WOODWARD

Product Manual 26518V2
(Revision E, 6/2018)

Original Instructions

MicroNet TMR® 5009FT
Fault-Tolerant Steam Turbine Control

Installation / Hardware Manual

Manual 26518 consists of 4 volumes (26518V1, 26518V2, 26518V3, 26518V4).

Volume 2



Released

Read this entire manual and all other publications pertaining to the work to be
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Practice all plant and safety instructions and precautions.
General

Precautions Failure to follow instructions can cause personal injury and/or property damage.
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Proper Use modifications: (i) constitute "misuse" and/or "negligence" within the meaning of
the product warranty thereby excluding warranty coverage for any resulting
damage, and (ii) invalidate product certifications or listings.

f Any unauthorized modifications to or use of this equipment outside its specified
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please note:
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Important Definitions

Warnings and Notices

safety messages that follow this symbol to avoid possible injury or death.

f This is the safety alert symbol used to alert you to potential personal injury hazards. Obey all

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

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

control).

e IMPORTANT - Designates an operating tip or maintenance suggestion.

Overspeed /
Overtemperature /
Overpressure

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,
loss of life, or property damage.

The overspeed shutdown device must be totally independent of the
prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

Personal Protective
Equipment

The products described in this publication may present risks that
could lead to personal injury, loss of life, or property damage.
Always wear the appropriate personal protective equipment (PPE) for
the job at hand. Equipment that should be considered includes but is
not limited to:

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.

Start-up

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or
property damage.

Woodward
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Electrostatic Discharge Awareness

Electronic controls contain static-sensitive parts. Observe the
NOT’CE following precautions to prevent damage to these parts:

e Discharge body static before handling the control (with power to
Electrostatic the control turned off, contact a grounded surface and maintain
Precautions cont'act while hanqnng the control). . .

e Avoid all plastic, vinyl, and Styrofoam (except antistatic

versions) around printed circuit boards.
e Do not touch the components or conductors on a printed circuit

board with your hands or with conductive devices.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward 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:

e 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.

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

Woodward 4
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Regulatory Compliance

European Compliance for CE Marking:
These listings are limited only to those units bearing the CE Marking.

EMC Directive Directive 2014/30/EU of the European Parliament and of the Council of
26 February 2014 on the harmonization of the laws of the Member States
relating to electromagnetic compatibility (EMC)

Low Voltage Directive: Directive 2014/35/EU of the European Parliament and of the Council of 26
February 2014 on the harmonization of the laws of the Member States
relating to the making available on the market of electrical equipment
designed for use within certain voltage limits.

North American Compliance:
These listings are limited only to those units bearing the CSA identification.

CSA: CSA Certified for Ordinary Locations for use in Canada and the United
States
Certificate 2291171

Special Conditions for Safe Use:

This equipment is to be installed by professional service personnel according to the instructions given in
this manual.

Wiring must be in accordance with the authority having jurisdiction. PERMANENTLY CONNECTED
EQUIPMENT requires the special considerations to satisfy the CEC and the Canadian deviations to IEC
61010-1, including overcurrent and fault protection as required.

This device is considered permanently connect and requires a fixed wiring installation. Protective Earth
Grounding is required by the input PE terminals. (See Installation Chapter).

A disconnection device is not supplied with the system. A disconnecting switch or circuit breaker shall be
included in the building installation. It shall be in close proximity to the equipment and within easy reach of
the operator. This device shall be clearly marked as the disconnecting device for the equipment. The
disconnecting switch or circuit breaker shall not interrupt the protective earth conductor.

To ensure stability and to prevent accidental tipping, lift equipment only as described in the installation
chapter and bolt the system cabinet to the building structure before operation of the equipment.

125 Vdc digital Input connections located on FTM104-1A, FTM104-1B,
FTM104-2A, and FTM104-2B (Woodward # 5453-276) are not to be connected on CSA certified systems
or on systems requiring compliance with the European Low Voltage Directive.

Measurement inputs are classified as permanently connected IEC measurement Category | and are
designed to safely withstand occasional transient overvoltages up to 707 Vpk.

To avoid the danger of electric shock, do not use measurement
)| inputs to make measurements within measurement categories I, Il
“ or V.

The system CCT and 5009 Control Chassis CPU contain single cell primary batteries. These batteries are
not to be charged and are not customer replaceable.

Woodward 5
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The control cabinet contains hazardous live voltages. Only

individuals who have received proper training should open the

cabinet door and perform service. Equipment should be isolated or
disconnected from hazards live voltages before servicing.

This equipment is intended to be installed in a metal cabinet or enclosure. See manual 26167, Volumes 1
& 2, for installation requirements related to CE Marking requirements.

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

.
.

OB
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Chapter 1.

General Information
]

The technical documentation for the 5009FT control system consists of the following volumes:

Volume 1—provides information on system application, control functionality, fault tolerant logic, control
logic, PID setting instructions, and system operation procedures.

Volume 2—provides hardware descriptions, mechanical and electrical installation instructions, hardware
specifications, hardware troubleshooting help, and basic repair procedures.

Volume 3—provides installation procedures for the 5009FT control’s personal computer based interface
software program (CCT), information on all CCT features and modes (Configure, Service and Run).

Volume 4—provides details on installation and operation of the optional operator control station, if
provided with your system. It contains a list of the control’s Modbus® * registers and tag names.
*—Modbus is a registered trademark of Schneider Automation Inc.

Active 5009FT System part numbers are covered in Volume 1 of this manual and in Appendix B.

This volume provides hardware description, installation, and troubleshooting information for the
Woodward 5009FT Control System. It includes:

e Alist of all system hardware

A description of all hardware

Mechanical installation instructions

Electrical installation instructions

Troubleshooting Guide, including diagnostic tests

Maintenance procedures (module replacement)

This hardware manual applies to all 5009FT control systems but does not include information that is
unique to your system only.

Appendix A — Control Wiring Diagram

Woodward 7



Released

Manual 26518V2 5009FT Installation/Hardware

Chapter 2.

Hardware Descrietion

Introduction

The 5009FT digital control system can be provided in a number of hardware configurations; with different
power supply configurations with or without a 17” Touchscreen PanelPC CCT (Configuration and
Commissioning Tool). An optional 17” PanelPC Operator Interface IFIX Touchscreen HMI is available.
Because this manual addresses all configurations, many of the following hardware descriptions may not
apply to your 5009FT system. Refer to Table 2-1, Appendix A for a complete listing of standard and
optional system components.

The system is shipped disassembled and must be installed in a metal cabinet as dictated in 26167V2.
After a control system is received, each item must be located and installed via this manual’s instructions
and Appendix A. Precautions to eliminate Electrostatic Discharge must be followed any time parts are
handled or entering the cabinet containing the MicroNet system.

This manual will reference the Woodward MicroNet TMR manual 26167 Volumes 1 and 2. The 5009FT is
a derivative of the MicroNet TMR, and the only difference is that the 5009FT is a pre-configured MicroNet
TMR System.

Table 2-1. System Components

Designation Description Qty Remarks
U1 Main chassis 1 Standard
u2 Power Chassis 1 Standard

PSM1, PSM2 Main Power Supply Module 2 Standard
A1l Kernel Power Supply Module 3 Standard
A2 CPU Module 3 Standard
A3 MPU & Analog 1/0 Module 3 Standard
A4 Discrete 1/0 Module (24 In/12 Out) 3 Standard
A5 Analog HD 1/O Module 3 Optional
A6 Actuator Controller Module 2 Optional

FTM103-1, 2 Analog Termination Module 2 Standard

FTM104.1A, 1B, 2A, Discrete Termination Module (F/T Relay-Discrete 4 Standard
2B In)

FTM105-1, -2 Analog HD 1/O Termination Module 2 Optional

FTM106-1, -2 Actuator Controller Termination Module 2 Optional

CCT Touchscreen PanelPC with Toolkit Software 1 Optional

HMI Touchscreen PanelPC with IFIX Software 1 Optional
ETH1, ETH2 Hirschmann 8-Port Ethernet Switch 2 Standard
W101-1 Power Chassis to Main Chassis Cable (1 ft/30cm) 1 Standard
W101-2 Power Chassis to Main Chassis Cable 1 Standard
W102-A, -B, -C  Ethernet Cable (7) 6 Standard
W103-A, -B, -C  Analog I/O Cable 6 Standard
W104-A, -B, -C  Discrete 1/0 Cable 6 Standard
W104-1AB, -2AB FTM to FTM Cable (6”/15 cm) 6 Standard
W105-A, -B, -C Analog Cable 6 Optional
W106-A, -B Actuator Controller Cable 2 Optional
W107-1, -2 Ethernet Cable (10°) 2 Standard

Main Control Chassis

The main chassis of the 5009FT consists of three six-slot kernel sections. Each kernel section is isolated
from the other two. With this configuration the failure of any one section will not cause a shutdown.

Woodward 8
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Each kernel section includes a kernel power supply, a CPU, an analog combo I/O module, and a discrete
I/0 module. Optionally an integrating actuator module (Position Controller) and/or a High Density Analog
I/0O module may be included. Slot-to-slot logic and power connections are made through an etched-circuit
motherboard located on the back of the chassis. The motherboard and modules are all VERSA module
Eurocard (VME) type. 1/0O connections are made through cables from the front of the modules to
termination modules in the cabinet. See Appendix A for an overview of the main chassis, control
modules, and termination modules.

From a module connector standpoint, any I/O module can be installed in any of the chassis slots
designated for I/O modules. However, when the application software is designed, each module is
assigned to a specific slot, thus the software expects each specific I/O module to always be in its
designated slot.

The 5009FT control chassis is cooled by forced air. In order not to starve modules of air flow, either a
module or a blank module must be installed and secured in each slot. Cooling fans are located on the top
of the main chassis; with one fan per 6-slot card rack. The power supply chassis contains two cooling
fans: one on top and one on the bottom of the chassis. These fans run any time the 5009FT chassis is
powered up.

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 3, Section 1 for more details on the
Main Chassis.

System Power Supplies (PSM1 and PSM2)

The 5009FT main control power supply chassis uses redundant power supplies. A motherboard located
on the back of the power supply chassis allows the two power supplies to form a redundant power system
providing six separately regulated 24 Vdc, 6 A outputs to the control. Power output regulation, including
line, load, and temperature effects, is less than +5%.

When redundant power supplies are running, current-sharing circuitry balances the load to reduce heat
and improve the reliability of the power supplies. In the event that one supply needs replacement, this
feature also ensures hot replacement of the power supplies without disrupting the operation of the control.

Input power connections are made to the main power supply through terminals on the front of the power
supplies. For convenience, the user input power connections are made through panel mounted Phoenix
type terminal blocks. See Appendix B. A standard 50-pin ribbon cable is used for connecting the power
supply chassis to the 5009F T control chassis. As redundancy to this, a wire harness cable connects
power from the back of the power supply chassis to the back of the main chassis.

When hot swapping a Power Supply, avoid reaching into the chassis
opening, as the top and bottom fan blades will be exposed.

A set of two main power supplies are provided with each system. Different models of power supplies
allow the control to interface with different input source voltages.

Main power supplies are available in the following models:
AC/DC — 88-132 Vac or 100-150 Vdc
HVAC/DC - 180-264 Vac or 200-300 Vdc

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 4, Sections 1-3 for more details on the
Main Power Supplies.

Woodward 9
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Module Descriptions

Physical Description
All chassis mounted control modules are VME-type (VERSA module Eurocard) modules.

Modules slide into card guides in the 5009FT control’s chassis and plug into the motherboard. All modules
have their circuitry on a single printed-circuit board. Each module has a front panel extending from the
bottom to the top of the cabinet.

The modules are held in place by two screws: one at the top and one at the bottom. Also at the top and
bottom are two handles which, when toggled, move the modules out just far enough for the boards to
disengage the motherboard connectors. Each module is protected with a molded plastic cover to prevent
accidental component damage.

Kernel Power Supply Module (Kernel A/B/C: Al)

The 5009FT contains three kernel power supply modules. Each kernel section (A, B, and C) will contain
one kernel power supply module. The kernel power supply will be located in the first slot of each kernel
section. This module receives 24 Vdc from the MicroNet main power supplies and regulates it to 5 Vdc,
10 A for the rest of the kernel section and also creates a 5 Vdc precharge voltage.

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 4, Sections 4-6 for more details on the
Kernel Power Supplies.

Central Processor Unit (CPU) Module (Kernel A/B/C: A2)

The MicroNet TMR 5200 CPU module contains an MPC5200 processor,

128 Mbyte DDR RAM, 64 MB of flash memory, a Real Time clock, and various communication
peripherals. These peripherals include (2) general use Ethernet ports, (1) Real Time Network port, (1)
serial port, (1) one service port, and (2) CAN ports. This module includes an FPGA to provide VMEbus
master/slave capability as well as other functions necessary for redundant systems.

This module, following the instructions of the application program, controls the circuits of the 5009FT
control so that they perform all the required control and sequencing functions. There are three CPU
modules provided with each system. Each CPU utilizes a PowerPC Motorola 5200 microprocessor to
perform its data processing. The VME bus arbitrator block controls the VME bus and determines what
device may use the bus when there is a conflict.

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 5, Section 1 for more details on the
TMR 5200 CPU Module.

Analog Combo Module (Kernel A/B/C: A3)

Each High Density Analog Combo module supplied with the 5009FT contains circuitry for three passive
speed sensor inputs (magnetic pickups), one proximity probe (active probe, low speed detection only),
eight analog inputs, four analog outputs, and two proportional actuator driver outputs.

Each analog input must be 4-20 mA, and each actuator driver may be configured as 4—20 mA or 20-160
mA.

See Woodward MicroNet TMR manual 26167 Volume 1 for more details on the TMR Analog Combo
Module.

Analog Termination Modules (FTM103-1, FTM103-2)

The FTM for the TMR Analog Combo can connect to two speed sensor inputs, four analog inputs, two
analog outputs, and one proportional actuator driver output. Three MicroNet Low Density Analog cables
are used to connect the FTM with each of the three TMR Analog Combo Modules.
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There are several connections for power on the FTM, each for a dedicated purpose. There are four +24
Vdc connections available for sourcing 4—20 mA inputs. Each connection is protected with a 0.1 A fuse
(F1-F4). There is a +24/12 VVdc output connection available for powering one proximity sensor. Each of
these connections is protected with a 0.1 A fuse (F5, F6).

Two FTMs are provided and used with each 5009FT control (FTM103-1 and FTM103-2). Refer to
Appendix A for an overview of modules and FTMs used.

See Woodward MicroNet TMR manual 26167 Volume 2, Chapter 12, Section 2 for more details on the
TMR Analog Combo FTM.

Discrete I/0O Module (Kernel A/B/C: A4)

Each 24/12 TMR Discrete 1/0 module (TMR High Density Discrete module) contains circuitry for twenty-
four (24) discrete inputs and twelve (12) TMR discrete outputs, and provides latent fault detection for
each relay output. Each discrete input may be 24 V, or 125 Vdc. Each relay output provides the option of
using a normally open contact, or a normally closed contact.

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 7, Section 2 for more details on the
TMR 24/12 TMR Discrete 1/0 Module.

Discrete Termination Modules (F/T Relay Module)

(FTM104-1A, FTM104-1B, FTM104-2A, FTM104-2B)

The Fault Tolerant Relay modules are used to connect discrete field wiring to the 5009FT control. Four FT
Relays (FTM104-1A, FTM104-1B, FTM104-2A, and FTM104-2B) are provided and used with each
5009FT control. Refer to Appendix B for an overview of FTMs. Each FTM connects to the control’'s three
independent Discrete 1/0 modules through individual cables, and provides a common cage-clamp
terminal connection for customer field wiring. Each FT Relay box contains circuitry for six contact inputs,
three relay outputs and houses circuitry to:

e route each contact input signal to the system’s three independent (rack mounted) discrete modules
e provide an open / closed contact output based on associated discrete module commands

¢ indicate the health of all relays (latent fault detection)

Discrete input power (contact wetting voltage) can be supplied by the 5009FT control or from an external
source. The 5009FT control provides an isolated 24 Vdc power source for contact wetting. The external
source may be 24 Vdc or 125 Vdc (North American installations only). Separate discrete input terminals
are provided based on the level of contact wetting voltage used. See Appendix B.

To comply with CE Marking under the European Low Voltage

NOT’CE Directive (LVD) and CSA requirements, the maximum external circuit
voltage for both the Discrete Inputs and Relay Output circuit are
limited to 18-32 Vdc maximum.

The discrete output relays are mounted on sockets, with 18 relays per FTM. Six relays are used to create
each relay output (normally open and normally closed contacts) and allow latent fault detection. See
Appendix B. This configuration allows independent testing of each relay output (latent fault detection)
without concern of relay position. Customer power is connected to one side of the configuration and load
to the other.

Discrete outputs can be configured to use latent fault detection to identify output relay failures without
affecting operation. When the contacts are closed, they are periodically opened in pairs, to ensure that they
are in the correct state, and that they change state. When they are open, they are periodically closed
individually, to ensure that they close. Any failures are annunciated, and further testing is disabled.
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NOTICE

It is highly recommended to design the field wiring such that the
latent fault detection can be utilized on critical relays (Trips). Without
this feature, a single component fault might not be annunciated —
leading to a potential unwanted turbine trip.
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Figure 2-1. Fault Tolerant Relay Outline Drawing
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Field wiring constraints are detailed in the standard TMR manual—follow all shielding and wiring
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Figure 2-2. FT Relay Block Diagram

constraints listed. See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 7, Section 2 for more
details on the FT Relay Module.

Optional TMR 24/8 Analog Module (Kernel A/B/C: A5)

The 24/8 Analog module contains circuitry for twenty-four analog inputs and eight 4-20 mA outputs.
These modules have no potentiometers and require no calibration. A module may be replaced with

another module of the same part number without any adjustment.

The TMR 24/8 Analog module comes in the following configuration: 24 channels of 4—20 mA inputs with 8
channels of 4-20 mA outputs (2-pole 10 ms filter on all input channels, except channels 23 and 24, which
have 2-pole 5 ms filter).

See Woodward MicroNet TMR manual 26167 Volume 1, Chapter 8, Section 1 for more details on the

TMR 24/8 Analog Module.

Optional TMR 24/8 Field Termination Module (FTM105-1, FTM105-2)
The TMR 24/8 Analog FTM is used with the TMR 24/8 Analog Modules. Three MicroNet High Density

Analog/Discrete cables are used to connect the FTM with the three TMR 24/8 Analog Modules. There are

twelve +24 Vdc connections available for sourcing 4—20 mA inputs. Each connection is protected with a

0.1 A fuse.

See Woodward MicroNet TMR manual 26167 Volume 2, Chapter 12, Section 2 for more details on the

TMR 24/8 Analog FTM.

Woodward
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Optional Two Channel Actuator Controller Module (Kernel A/B: A6)

Each channel controls an integrating or proportional, hydromechanical or pneumatic actuator. Each
actuator may have up to two position feedback devices. There are several versions available, and the
module part number indicates the module's maximum output current capability. A discrete (gray) cable
must be used with this module. Do not use an analog (black) cable.

The 2 Channel Actuator Module’s circuitry is divided into two channels. Each channel incorporates an
output current driver and two position resolver feedbacks. Because the 5009FT is a redundant controller,
two actuator drivers from separate modules provide control for each actuator / valve whether wired
separately to dual actuator coils or wired in parallel to a single actuator coil. The redundancy is managed
in the application program and Actuator Module microprocessors so that the two output drivers share load
unless a problem is detected. If one of the drivers goes out of operation, the remaining driver will assume
the required load. When redundant drivers are implemented, only one resolver feedback is available per
channel for direct control. Even though only one position input can be used per channel, the availability of
two channels allows for redundant feedback.

When pilot valves are used, the signal must be connected on the second LVDT input of the card. The
Pilot signal can be redundant, if sent to card A106 and card B106. If physically, only one LVDT signal is
available, the excitation can only be taken from one card, but the signal can be put in parallel.

See Woodward MicroNet TMR manual 26167 Volume 2, Chapter 9, Section 2 for more details on the Two
Channel Actuator Controller Module.

Optional 2-Channel Actuator Field Termination Module (FTM106-1, FTM106-2)
The Two Channel Actuator Controller FTM is used with the 2Ch Actuator Modules. One MicroNet Low
Density Analog cable is used to connect the FTM with the 2Ch Actuator module.

See Woodward MicroNet TMR manual 26167 Volume 2, Chapter 9, Section 2 for more details on the Two
Channel Actuator Controller FTM.

CCT — TouchPanel PC

The 5009FT control system may include an engineering workstation as a Configuration and
Commissioning Tool (CCT) for the control. The software on this device is covered in Volume 3 of this
manual; the hardware used is listed here.

© PHOENIX CONTACT - 2010-01
Phoenix Contact - Valueline Industrial PC

Technical Data

Ambient temperature (operating) 510 55 °C
Ambient temperature (storage/transport) —401to +70 °C
Permissible humidity (relative) 5t0 95%

Display, 17 in. (dimensions/weight)
Degree of protection
Panel Mounting / LED indicators

Electrical Data

Power supply

Power supply

Current draw, typical

Current draw, maximum
Power consumption, typical
Power consumption, maximum
RTC battery, typical life

452 x 356.5 x 50 mm / 5.85 kg
IP65 (front), IP20 (back)
Power, HDD, Run, Error

nominal 24 Vdc
range 19.2—28.8 Vdc
1.0—.5A
20—-52A

36.0 W

124.8 W

5 years

NOTE: Protective earth ground and circuit ground (return) are connected.

Woodward
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Computer Data

Operating system Windows XP

Processor 1.5 GHz Intel Core2 Duo, 667 FSB, 4 MB L2 Cache

RAM 2GB

Data memory 2.5in. SATA solid state drive 32 GB

Interfaces USB 4x Type A, USB 1.1/2.0

Serial RS-232 (configurable option) DB-9, male

Video (configurable option) VGA (DB-15, female)

NVRAM size 128 kB

Number of Ethernet ports Two RJ45 Ethernet ports (10/100/1000 Mbps)

Display (17 inch)

Screen size, diagonal 430 mm (16.93 in.)

Screen size, horizontal x vertical 337.92 x 270.34 mm

Resolution 1280 x 1024

Type Resistive touch screen with serial/USB interface
Brightness 350 Cd/m?

Number of colors 16.7 million

Contrast ratio 1000:1

View angle, horizontal/vertical (CR=10) 170°/160°

Installation cutout dimensions (width x height) 424.0 x 329.5 mm
Outside bezel dimensions (width x height x depth) 452.0 x 356.5 x 10 mm
Backlight life, minimum 50000 hours

Interface (configurable option) USB 1.1/2.0, Type A

Mechanical Tests
Shock test according to IEC 60068-2-27 15G, 11 ms impulse
Vibration resistance according to IEC 61131-2 Hard Drive: 0.5G

Conformance With EMC Directives

Developed according to IEC 61000-6-2

IEC 61000-4-2 (ESD) Criterion B

IEC 61000-4-3 (radiated-noise immunity) Criterion A

IEC 61000-4-4 (burst) Criterion B

IEC 61000-4-5 (surge) Criterion B

IEC 61000-4-6 (conducted noise immunity) Criterion A

IEC 61000-4-8 (noise immunity against magnetic fields) Criterion A
EN 55022 (noise emission) Class A

Approvals

CE

UL, cUL UL 508

UL, cUL Class I, Division 2, Groups A, B, C, D
UL 1604
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Chapter 3.

Mechanical Installation
]

Storage

Store 5009FT control and associated parts between —20 and +70 °C

(-4 and +158 °F) at a maximum relative humidity of 90% non-condensing. If power supplies are to be
stored for a long time, apply operating power to them at least once every 18 months. For more detail, see
MicroNet TMR manual 26167.

Unpacking

Unpack each part of the system carefully. Check the units for signs of damage, such as bent or dented
panels, scratches, or loose or broken parts. If any damage is found, notify the shipper immediately.

After a control system is received each item must be located and installed via this manual’s instructions.
The following items should be removed from the packing carton (s) and checked to make sure you have
all the necessary components before attempting to assemble and install the system. Refer to MicroNet
TMR manual 26167, Appendix A.

Unit Location

Consider the following when selecting a location for mounting the 5009FT unit(s):

e  Make sure the 5009FT unit(s) is mounted in a dry location, protected from water and condensation
(Pollution Degree 2 environment).

e  The 5009FT control must be used in a power installation environment rated at Overvoltage II.

¢  Make sure the ambient temperature of the system location is not lower than 0 °C (32 °F) or higher
than 40 °C (104 °F) and that the relative humidity is not over 90%, non-condensing.

e Provide adequate ventilation for cooling the units. If the units must be mounted near heat-producing
devices, shield them from the heat.

e Do notinstall the units or their connecting wires near high-voltage/high- current devices or inductive
devices. If this is not possible, shield both the system connecting wires and the interfering devices or
wires.

o If the selected location does not already have a conductor to a good earth ground, provide one.

e  Unless otherwise stated, this equipment is suitable for non-hazardous locations only.

Equipment is suitable for use in non-hazardous locations only.
“ IMPORTANT “

Use the following procedures to install a cabinet system in the selected location.
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Chapter 4.

Electrical Installation
]

Introduction

Before installation read all information and warnings on pages iv and
v of this volume.

Electrical ratings, wiring requirements, and options are provided to allow a customer to fully install the
5009FT control into a new or existing application. Field wiring must be rated at least 25 °C above ambient
temperature.

Wiring for installations must be in accordance with Ordinary (non-hazardous) wiring methods and in
accordance with the authority having jurisdiction.

After the system has been mechanically installed read this chapter thoroughly before proceeding. Perform
system electrical installation by stepping through this chapter’s instructions in sequence. Start with system
cables instruction, then step to the next set of instructions, etc.

The installer should create a 5009FT I/O configuration wiring list to assist in electrical installation
(see Volume 3). The wiring list will determine what inputs are hooked up to what terminal blocks
and how the accessories are wired into the control.

Shields and Grounding

An individual shield termination is provided at the terminal block for each of the speed sensor inputs,
actuator outputs, analog inputs, analog outputs, and communications ports. All of these inputs and
outputs should be wired using shielded, twisted-pair wiring. See options below for correct shield
terminations for your installation. The exposed wire length, beyond the shield, should be limited to one
inch. Relay outputs, contact inputs, and power supply wiring do not normally require shielding, but can be
shielded if desired.

For compliance with EMC standards, it is required that all analog and discrete input/output wiring be
separated from all power wiring. It is also required to follow shielding and grounding practices as called
out in the manual 26167 Volume 1 & Volume 2.

Signal Wiring—

OPTION 1 (Typical to most industrial sites)—Analog signal shields floating at device end and hard
grounded at Control end. Ensure the FTM Ground Terminals are grounded to Earth (terminal 52 on
FTM103-1, -2 and terminal 37 on FTM106-1, -2).

In this case, the device shield needs to be grounded at the Woodward FTMs. Grounding bars are
installed in the FTMs to support this configuration since it is the most common. If the device shields are
grounded (to Chassis ground) at the device end, then REMOVE these shorting bars and follow option two
OR the individual tabs from the Grounding bar can be cut off.
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Figure 4-2. FTM106-1 and FTM106-2 Grounding Bars

Grade: A Cabinet
Shields floating twisted wire
or with capamtbr shield 2" or less

if possible

e > O@ ______________________________________ U ____________ )<

| short jumper or Shid

Overbraid tied to insertion bridge R _;;;-;;é
cabinet at point of Gnd
antry

I Wire as short
Figure 10. as possible

Figure 4-3. Shield Termination Diagram 1

Option 2—Analog signal shields grounded at device end.
The shields should be connected to earth ground at all intermediate terminal blocks, as well as terminated
at the control terminal block (AC Coupled).

In this case the shorting bar is removed to provide a capacitive connection to ground (in addition to the
‘hard’ ground) at the device end.

Woodward 19



Released

Manual 26518V2 5009FT Installation/Hardware
Grade: A Cabinet
Overbraid floating or twisted wire
with capacitor shield 27 or less if

possible

field device, m}(t \j ______________________________________ _ﬁ _____________ ﬂ *
B 2 A —— AT R—C .

- Shid
Overbraid tied to cabinet Gnd

| at point of entry
Wire as short
Figure 19. j; as possible

Figure 4-4. Shield Termination Diagram 2

Input Power

Branch circuit fuses, breakers, and wiring must have applicable safety approval and be selected according
to applicable codes and area classifications. The system disconnect (not provided) MUST be in easy reach
of the operator and marked as a disconnect device. Each main power supply must have its own branch
circuit rated fuse, or circuit breaker with a rating no more than 250% of the maximum rated current of the
power supply. See Appendix A. Do not connect more than one main power supply to any one fuse or
circuit breaker. Use only the wire sizes specified, for the power required, which meet local code
requirements.

Each 5009FT control requires a power source capable of a certain output voltage and current. For AC
sources, this power rating is stated in volt-amps (VA). The maximum VA of a source can be calculated by
taking the rated output voltage times the maximum output current at that voltage. This value should be
greater than or equal to the 5009FT control VA requirement.

Note: the control’'s main power supplies are not equipped with input power switches.

Table 4-1 provides each power supply’s holdup time specification, which is the time the supply will
continue to operate within specification after its input power is interrupted. This information may be useful
in specifying Uninterruptible Power Supply (UPS) systems.

Table 4-1. Fuse/Breaker Requirements

Input Voltage Rated Maximum Minimum Wire
and Maximum  Fuse/C.B.  Wire Size Temp. Hold Up Time
Frequency Current Rating mm?/AWG Rating (°C)*  (Minimum)
Range
18-36 Vdc 33A 50 A 55/10 90 5ms@24V
100-150 Vdc 6.0A 20 A 4.0/12 90 Tms@ 120V
88-132 Vac 10.0 A 20 A 40/12 90 1 cycle @ 120 V
47-63 Hz
180—264 Vac 50A 10 A 25/14 90 1 cycle @ 220 V
47-63 Hz
200-300 Vdc 3.0A 10 A 25/14 90 7ms @ 200V

*Wire Temp ratings specified are for 55 °C cabinet ambient.
All fuses listed above are “slow blow”.

Significant inrush currents are possible when current is applied to the main power supply. The magnitude
of the inrush current depends on the power source impedance, so Woodward cannot specify the
maximum inrush current. Time- delay fuses or circuit breakers must be used to avoid nuisance trips.

The 5009FT control includes a set of two main power supplies. Input power ratings are identified in Table
4-1 and on each power supply’s front panel. Refer to MicroNet TMR manual 26167 for all power supply
specifications.
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Each main power supply provides three separate 24 Vdc outputs

’MPORTANT rated for 0-6 A each. To preserve system integrity, it is
recommended that the control’s three isolated 24 Vdc outputs be
kept isolated from each other at all times. If the control’s 24 V power
is used to power external devices, the system’s three 24 V outputs
must not be tied together. If these outputs are tied together, and a
short circuit occurs, it will shut down the entire 5009FT control.
External devices requiring 24 Vdc power must be connected to only
one of the power supplies.

Externally powered analog inputs or outputs and external relay coil
power must be supplied by and IEC rated or NFPA 70 (NEC) Class 2
power supply as required by local authority having jurisdiction.

Speed Sensor Inputs—TMR Analog Combo Module

The 5009FT control uses speed sensing probes mounted off of a gear connected or coupled to the
turbine’s rotor to sense turbine rotor speed. The first three channels of the control accept passive
magnetic pickup units (MPUs), 12 Vdc proximity probes or 24 Vdc proximity probes. Channel 4 only
accepts 12 Vdc proximity probes or 24 Vdc proximity probes, as this channel is dedicated to be used for
slow speed detection only.

It is not recommended that gears mounted on an auxiliary shaft coupled to the turbine rotor be used to
sense turbine speed. Auxiliary shafts tend to turn more slowly than the turbine rotor (reducing speed
sensing resolution) and have coupling gear back-lash, which results in less than optimum speed control.
For safety purposes it is also not recommend that the speed sensing device sense speed from a gear
coupled to a generator or mechanical drive side of a system’s rotor coupling.

All speed sensing inputs use the same programmed gear ratio and number of teeth to calculate speed,
thus the speed probes used should sense speed from the same gear. The 5009FT control can sense and
control turbine speed from a single speed probe, however, it is recommended that all applications use
multiple speed probes to increase system reliability.

A passive MPU provides a frequency output signal corresponding to turbine speed by sensing the
movement of a gear’s teeth past the MPU’s pole piece. The closer the MPU’s pole piece is to a gear’s
teeth and the faster the gear turns the higher a passive MPU’s output amplitude will be. The 5009FT
control must sense an MPU voltage of 1 to 25 Vrms for proper operation.

Depending on an MPU’s limitations, each input channel can be jumper configured to allow an MPU to drive
either two or three inputs (some MPUs cannot drive three inputs). Wire jumpers must be installed to allow
an MPU to drive into all three inputs. When the jumpers are not installed, only two input modules are driven
by a MPU. With proper MPU, gear size, and MPU-to-gear clearance, speed measurement should be
capable down to 100 Hz. Standard MPU clearance is recommended to be 0.25 to 1.02 mm (0.010 to 0.040
inch) from tooth face to pole piece. For information on selecting the correct MPU or gear size, please refer
to Woodward manual 82510. See Figure 4-4 for wiring schematic.

Speed channel 4 has to be configured to receive a proximity probe. A proximity probe may be used to sense
very low speeds. With a proximity probe, speed can be sensed down to 0.5 Hz. The 5009FT control can be
programmed to turn on or off a turbine turning gear using a relay output programmed as a slow speed
switch. See Figure 4-5 for proximity probe wiring schematic.

Because of differences between the sensing circuits required to interface with passive (MPUs) and active
(proximity) probes, separate terminals are provided for each type. This allows a simple method of field
selecting the type of speed input based on the type of probe used. Short-circuit protected 12 Vdc and 24
Vdc sources, with isolation diodes on the power, common, and output source lines, are provided with
each speed input to power system proximity probes.
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Channel 4 prox return input accepts 5-28 Vdc. Alternatively with either 12 Vdc or 24 Vdc open collector
probes. When interfacing to open collector type probes a pull-up resistor between the four-voltage
terminal and the proximity return terminal is required.

TR
B PASSIVE
MPU
Coy g
C
BRI A7 3
IN
RETURN
. . ‘/\M/T -
Cin W
YAV, 4
JUMPER
1PV 0
855-571
o 07-10-22
Figure 4-5. Example MPU Interface Wiring Diagram (Ch 1 shown)
Ay <] 31
6 ||
JUMPERS
Coy <l 32 |+
gc
7 | |
= K 33
. 2.1K
IN W
By 8
Cin W 01A
24\ ‘ 34
- ACTIVE
\
12V 9 ———] b MPU WIRING
) 12V PROX PROBED
35 17% 855-5724A
0/-10-¢2¢

Figure 4-6. Example 24 V Proximity Probe Wiring Diagram
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Each FTM connects to the control’s MPU & Analog I/O modules through individual cables, and provides a
common cage-clamp terminal connection for customer field wiring. Figures 4-4 and 4-5 illustrate the
different input wiring configurations based on the type of speed sensing probes used.

Wiring Notes:

e Refer to Figures 4-2, 4-3, and Appendix A for Speed Sensor wiring connections on the FTMs.

e  Each Speed input channel can only accept one MPU or one Proximity probe at a time.

e Ifonly 2 inputs are available they can be configured and connected as channel 1 and channel 3 (skip
#2) which will place inputs on different FTM modules.

e  MPUs only (ch1-3)—Jumper must be added to each channel as shown in Figure 4-4 to allow the “C”
analog module to sense speed.

e  MPUs only (ch1-3)—Jumper must be installed from ‘PROXRTN’ to ‘COM PROX’ as shown in Figure
4-4 to avoid noise issues.

e  Proximity Probes only—Individual 12 Vdc and 24 Vdc sources, with isolation diodes on the power,
common, and output source lines, are provided with each speed input to power system proximity
probes (100 mA fuses are used on the 24 V output, the 12 V is current limited to 100 mA and located
on the FTMs).

e  Proximity Probes only—External pull-up resistors are required when interfacing with an open
collector type of proximity probe.

e  Proximity Probes only—Jumpers must be installed from ‘A&B IN’ and to ‘C IN’ as shown in Figure 4-
5 to avoid noise issues.

e  Proximity Probes only—If using external power for these inputs, the power supply should be isolated
and must be located within 30 m of the Micronet+TMR chassis.

e Itis required that twisted shielded wiring be used between each probe and FTM.

e Shields should be connected together at all intermediate terminal blocks and terminated to earth
ground at the FTM terminal block through the Grounding Bar. The exposed wire length, beyond the
shield, should be limited to 25 mm (17).

e FTM terminals accept wires from 0.08-2.5 mm? (27-12 AWG).

The installation of jumpers on the unused terminals listed in the
IMPORTANT above wiring notes are extremely important to ensure that the control

receives good clean speed frequency inputs.

If the speed signals are not within the following limits, the 5009FT
IMPORTANT control will respond with a speed sensor frequency error during the

program checking procedure.

(TxMxR)/60 must be < 25 000 Hz
T = Gear Teeth
M = (Overspeed Test Limit Setting x 1.02)
R = Gear Ratio

If the MPU device is not providing a voltage greater than 1.5 Vrms,

IMPORTANT the MPU device should be moved closer to the gear where speed is
being monitored. The following graph shows the minimum voltage
necessary to detect speed at the various frequencies.
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Minimum Vrms Pickup Voltage vs Frequency

100

Pickup Voltage (Vrms)
N

0l =

0
001
0001
00001
000007

Frequency (Hz) 855-605

‘—O—Mihimum Vrns Pickup Voltage ‘ 97-06-02

Figure 4-7. MPU Pickup Voltage vs Frequency

Analog Inputs—TMR Analog Combo Module

The base offering control accepts eight 4—20 mA current inputs, with each of the control’s two FTMs
accepting four inputs. All analog inputs may be used with two-wire ungrounded (loop powered)
transducers or isolated (self-powered) transducers. Because inputs are not fully isolated, care must be
taken in their application and maintenance to avoid “ground-loop” type problems. All analog inputs have
200 Vdc common mode rejection isolation. If interfacing to a non-isolated device which may have the
potential of reaching over 200 Vdc with respect to the control’'s common, the use of a loop isolator is
recommended to break any return current paths, which could result in erroneous readings.

All eight analog inputs are programmable. When an analog input is used, the chosen input must be wired
to and configured within the control’'s program to function. Refer to Volume 3 of this manual for a
complete list of programmable analog input options.

A 24 VVdc power supply is available from the 5009FT control to power external transducers or other
auxiliary devices. Isolation is provided through diodes on the power and common lines. This 24 Vdc
output is capable of providing 24 Vdc with +10% regulation. Power connections are be made through
terminals located on system FTMs.
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Figure 4-8. Example Analog Input Wiring Diagrams

Analog Inputs—TMR 24/8 Analog Module

For a 4-20 mA input signal, the 24/8 Analog Module uses a 200 ohm resistor across the input located on the
24/8 Analog Module. Each analog input channel may power its own 4—20 mA transducer. See Figure 4-8 for
analog input connection. This power is protected with a 100 mA fuse on each channel to prevent an
inadvertent short from damaging the module. The 24 Vdc outputs are capable of providing 24 Vdc with £10%
regulation. The maximum current is 0.8 A. Power connections can be made through terminals located on the
24/8 Analog FTMs. See Chapter 11 for complete field wiring information for the 24/8 Analog FTM.
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Figure 4-9. Analog Input Wiring for a 24/8 Analog FTM

Wiring Notes:

e  Refer to Figures 4-7, 4-8, and Appendix A for Analog Input wiring connections on the FTMs.

e  Only 4-20 mA signals are accepted.

e  Ajumper is required between a channel’s circuit common terminal and “IN (-)” terminal when
interfacing to a loop powered transducer.

e All analog inputs have an input impedance of 200 Q.

e  Each 24 Vdc source terminal has an internal 100 mA fuse in series with it (located on the FTM). To
meet CENELEC ratings, power for sensors and contacts must be supplied either by the 5009FT
power supplies, or the external power supply outputs must be rated for 30 Vdc or less and have its
outputs fused with appropriate sized fuses (a maximum current rating of 100/V, where V is the
supply’s rated voltage or 5 A, whichever is less).

e Itis recommended that 0.75 mm? (20 AWG) or larger twisted/ shielded wire be used between each
transducer and FTM.

e  Shields should be connected together at all intermediate terminal blocks and terminated to earth
ground at the FTM terminal block through the Grounding Bar. The exposed wire length, beyond the
shield, should be limited to 25 mm (17”).

¢ Do not place shielded wires in the same cable conduit with high-voltage or large-current-carrying
cables.

e  Cable shields must be electrically continuous from the signal source to the point the signal wire
enters the 5009FT Analog Termination Module.

e  FTM terminals accept wires from 0.08-2.5 mm? (27-12 AWG).
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Analog Outputs—TMR Analog Combo Module

The control has four 4—20 mA current output drivers, with two outputs per FTM. Applications using analog
outputs must, within the control’'s program, have the desired analog value assigned or configured to a
specific output. Refer to Volume 3 of this manual for a complete list of programmable analog output options.

24V (A

24V (B
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B =) A

> S3[TT T 4-20 ma
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P 855-563

v v v 97-02-07 MM

Figure 4-10. Example Analog Output Wiring Diagram

Analog Outputs—TMR 24/8 Analog Module

There are eight analog output channels of 4-20 mA with a full scale range of 0-25 mA. All Analog
Outputs can drive a maximum load of 600 ohms (load + wire resistance). See Figure 4-10 and Appendix
A for analog output connection. Each output monitors the output source current for fault detection. All of
the analog outputs may be individually disabled. When a channel fault or a module fault is detected, the
application program may annunciate the fault, disable the channel and stop using data in system
calculations or control. Care should be taken to prevent ground loops and other faults when interfacing to
non-isolated devices.

Wiring Notes:

Refer to Figure 4-9 and Appendix A for Analog Output wiring connections on the FTMs.

Only 4—20 mA signals are output.

All analog outputs can drive into a maximum of 600 Q.

It is recommended that 0.75 mm? (20 AWG) or larger twisted/ shielded wire be used between each

meter (or DCS input) and FTM.

e Shields should be connected together at all intermediate terminal blocks and terminated to earth
ground at the FTM terminal block through the Grounding Bar. The exposed wire length, beyond the
shield, should be limited to 25 mm (17).

e  Cable shields must be electrically continuous from the signal source to the point the signal wire
enters the 5009FT Field Terminal Module.

e  FTM terminals accept wires from 0.08-2.5 mm? (27-12 AWG) wire.

e Analog outputs are not isolated; care should be taken when interfacing to other non-isolated devices
to prevent wiring faults. The use of an isolator is recommended.
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Actuator Outputs—TMR Analog Combo Module

The control has two proportional actuator output drivers (one output per FTM). The actuator output drive
currents can be programmed to interface with Woodward Governor Company actuators (typically 20—160 mA
drive currents) or non-Woodward actuators (4—20 mA drive currents). Each actuator output can be individually
configured to interface with Woodward or non-Woodward type actuators.

Each actuator output can also be configured to drive single- or dual-coil actuators. When configuring an
output to drive into either type of actuator, the output must be wired correctly (see Figures 4-8 and 4-9),
and the control’s program configured for the correct type of actuator. See Volume 3 for details on
programming actuator outputs.

Dither is selectable through the system’s engineering workstation, and is available for either output. Dither
is a low frequency (25 Hz) signal consisting of a 5 millisecond pulse modulated onto the control’'s DC
actuator-drive current to reduce stiction in linear type actuators. Woodward TM-type actuators typically
require dither. See Volume 3 of this manual for details on adjusting dither.

Wiring Notes:

o Refer to Figures 4-8 and 4-9 and Appendix A for Actuator Output wiring connections to the FTMs.

o  When configured to drive a single coil actuator, user-supplied jumpers are required between
terminals 14 & 15 and terminals 44 & 45.

e  Maximum impedance for a 4 to 20 mA actuator output driver is 360 Q (actuator impedance + wire
resistance).

e  Maximum impedance for a 20 to 160 mA actuator output is 45 Q (actuator impedance + wire
resistance).

o Each actuator driver senses its drive current to allow over- and under- current alarms and
shutdowns. Refer to Volume 1 of this manual for details on defaulted values and changing them.

e Itis recommended that 0.75 mm? (20 AWG) or larger twisted/shielded wire be used between each
actuator and FTM.

e  Shields should be connected together at all intermediate terminal blocks and terminated to earth
ground at the FTM terminal block through the Grounding Bar. The exposed wire length, beyond the
shield, should be limited to
25 mm (17).

e Do not place shielded wires in the same cable conduit with high-voltage or large-current-carrying
cables.

e  Cable shields must be electrically continuous from the signal source to the point the signal wire
enters the 5009FT Analog Terminal Module.

e  FTM terminals accept wires from 0.08-2.5 mm? (27-12 AWG) wire.

. Actuator outputs are not isolated, so they should not be connected to non-isolated devices.
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Figure 4-11. Example Single Coil Actuator Wiring Diagram
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Figure 4-12. Example Dual Coil Actuator Wiring Diagram

Actuator Outputs—Actuator Controller Module

The 5009FT Control is designed to use redundant actuator outputs for each actuator or servo. Actuator
output field wiring terminations are made at the terminal strips provided on the Actuator Field Termination
Modules. Each Actuator FTM has termination points for two actuator output drivers and two RVDT or
LVDT position feedback devices. Although each FTM may drive two actuator outputs, for reasons of
redundancy the two actuators driving a single valve will originate from different FTMs. When redundant
actuator outputs are used, redundant position resolver feedbacks are not supported. For a dual coil
actuator, one driver should be wired to each coil. For a single coil actuator, wire the redundant drivers in
parallel to the coil. Refer to Figure 4-11 for supported position resolver schematics.

Wiring Notes:

e Refer to Table 4-2 and Figures 4-12, 4-12a, 4-12b and Appendix A for Actuator Output FTM
terminal assignments.

o  Figure 4-11 gives feedback schematics.

e  Maximum impedance for a 20 to 160 mA actuator output is 45 Q (actuator impedance + wire
resistance).

e Each actuator driver senses its drive current to allow over- and under- current alarms and
shutdowns. Refer to Volume 3 of this manual for details on defaulted values and changing them.

e Itis recommended that 0.75 mm? (20 AWG) or larger twisted/shielded wire be used between each
actuator and Actuator FTM.

e  Shields should be connected together at all intermediate terminal blocks and terminated to earth
ground at the FTM terminal block through the Grounding Bar. The exposed wire length, beyond the
shield, should be limited to
25 mm (17).

¢ Do not place shielded wires in the same cable conduit with high-voltage or large-current-carrying
cables.

e  Cable shields must be electrically continuous from the signal source to the point the signal wire
enters the 5009FT Analog Terminal Module.

e  Actuator FTM terminals accept wires from 0.08-2.5 mm? (27—-12 AWG) wire.

o Actuator outputs are not isolated, so they should not be connected to non-isolated devices.

Some examples are shown below, refer to Appendix A for more information.
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Figure 4-12a. Example of Single Loop with Dual Coil and Two LVDTs Type
(A-B)/(A+B) on Cylinder Valve
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FTM Contact Inputs (F/T Relay—Discrete In)

The 5009FT control accepts 24 contact inputs. Each of the control’s four Discrete Termination Modules
accepts six contact inputs. All 24 contact inputs are configurable, but the first 6 have been defaulted to
functions required by most all systems and should not be changed.

The Preset Contact Inputs are:

e  External Emergency Shutdown #1 (fixed)

External Reset

Raise Speed Setpoint

Lower Speed Setpoint

Start Command

Controlled Stop Sequence

The control will initiate an emergency shutdown any time the External Emergency Shutdown contact input
is opened. This input is typically tied into the system’s trip string. Before starting, the External Emergency
Shutdown input must have an external contact or switch wired to it and it must be closed. The external
reset contact can be used to remotely clear latched alarms and trip conditions. The raise and lower speed
setpoint inputs can be used to remotely raise and lower speed or load.

Applications requiring external contact inputs must have the desired function assigned or configured to a
specific input. Refer to Volume 3 of this manual for a complete list of programmable contact input options.

Normal Contacts must change state for a maximum of 160 milliseconds and a minimum of 80 milliseconds
for the control to sense and register a change in state.

The ESD contact (#1) must change state for a maximum of 20 milliseconds and a minimum of 10
milliseconds for the control to sense and register a change in state.

Contact wetting voltage can be supplied by the control or from an external source. 24 VVdc contact wetting
voltage is available on each FTM (with isolation diodes on the power and common lines). Optionally, an
external 18-32 Vdc power source or an external 100-150 Vdc power source can be used to source the
circuit wetting voltage. (The FTM’s CE and CSA markings only apply to the 24 V option.) Because all
discrete inputs are fully isolated, a common reference point must be established between the input opto-
isolators and the contact wetting power source. If the 24 Vdc internal power source is used as for contact
wetting, jumpers are required between FTM terminals 33 & 34, and terminals 33 & 35. If an external power
source is used for contact wetting, the external source’s common must be connected to the FTM'’s discrete
input commons (terminals 34 & 35).

HIGH VOLTAGE—If high voltage discrete inputs are used, and there
is 125 Vdc on the FTM terminal blocks, there will be 125 Vdc on the
FTM cables and cable connectors. All modules should be installed
and cables connected before wiring the FTM.

Wiring Notes:
o Refer to Figures 4-26 through 4-28 and Appendix A for Contact Input wiring connections to the
FTMs.

¢  The wiring information on DI’s in section 7.1 of 26167V1 must be followed.

o All contact inputs accept dry contacts.

e The internal 24 Vdc power source, an external 18-36 Vdc power source or an external 100-150 Vdc
power source can be used for circuit wetting. (The FTM’s European CE Compliance and CSA
requirements only apply to the 24 V option.)

. If the 24 Vdc internal power source is used as for contact wetting, jumpers are required between
FTM terminals 33 & 34 and terminals 33 & 35.

Woodward 33



Released

Manual 26518V2 5009FT Installation/Hardware

o If an external power source is used for contact wetting, the external source’s common must be
connected to the FTM’s discrete input commons (terminals 34 & 35). To meet CE or CSA ratings,
power for sensors and contacts must be supplied either by the 5009FT power supplies, or the
external power supply outputs must be rated for 30 Vdc or less and have its outputs fused with
appropriate sized fuses (a maximum current rating of 100/V, where V is the supply’s rated voltage or
5 A, whichever is less).

e Each contact input pulls 13 mA @ 24 Vdc (13 mA @ 120 Vdc) when closed, and requires at least 4
mA @ 14 Vdc (4 mA @ 70 Vdc) to recognize a closure command.

e  Verify that the correct input terminals are wired to with respect to the level of contact wetting voltage
used.

e  The combined current draw through terminals 27, 28, 29, 30, 31, and 32 cannot exceed 400 mA or
the Discrete 1/0 module’s on-board power converter will current limit.

e Itis recommended that 0.75 mm? (20 AWG) or larger wire be used between each discrete input and
the FTM.

e  FTM terminals accept wires from 0.08-2.5 mm? (27-12 AWG) wire.

e If 125 Vdc Contact Power is used, the Power Supply must meet IEC 6164-1, Overvoltage Category
Il.

o  With the use of 125 Vdc contact power, it is recommended that the contact power be removed before
connecting or disconnecting any 5009-to-FTM cable.

FTM Relay Outputs (F/T Relay Outputs)

There are twelve relay outputs available from the 5009FT control, with three outputs per FTM. With the
exception of Relay #1 — all of the relays are user-configurable. The defaulted outputs are:

e  Shutdown relay #1 (fixed)

o Alarm relay

e  Shutdown relay #2

The relay outputs can be programmed to energize upon a function change of state or an analog value
level. Applications requiring programmable relay outputs must have the desired switch condition or
specific analog value assigned to them within the control’s program. Refer to Volume 3 of this manual for
a complete list of programmable relay output options.

The 5009FT control system does not have the capability to provide circuit power to external circuits
interfacing with a relay output. All external circuits interfacing with control relay outputs must have circuit
power provided externally. All relays are dust-tight, magnetic blow-out type relays with Form-C type
contacts.

Refer to MicroNet TMR manual 26167 for all relay ratings.

Latent Fault Detection

Because a fault tolerant system can tolerate a single fault, it is possible for this fault to go undetected.
This is called a latent fault. If another fault occurs when a latent fault exists, it could cause a shutdown.
This is why it is important to detect latent faults in a fault tolerant system.

Each relay output can be individually configured to use latent fault detection to identify relay failures
without affecting a relay output’s state. A fault tolerant relay configuration consists of 6 relays, driven by
two discrete outputs from each kernel. The relays are configured in three legs of two relays each. See
Figure

4-13. Customer circuit power is connected to one side of the resulting configuration, and customer load to
the other side. Field selectable jumpers, located on system FTMs, are provided to allow each output’s
latent fault detection logic to be compatible with the circuit being interfaced to.

Six individual relays make up one relay output. When a relay output is closed, the contacts of all six relays
are closed. Because of the series-parallel configuration that the relays are in, the failure of any two individual
relays will not cause the output to be open. The relay output would continue to be closed. Once a relay
output is closed, the output’s individual relays are periodically opened and re-closed, to ensure that they
were in the correct state, and that they change state.
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When a relay output is open, the contacts of all six relays are open. Because of the series-parallel
configuration that the relays are in, the failure of any one relay will not cause the output to be closed. The
relay output would continue to be open. Once a relay output is open, the output’s individual relays are
periodically closed and re-opened one by one, to ensure that they were in the correct state, and that they
change state. Position readback circuitry allows the state of each relay contact to be detected. Any failures
are annunciated, and further testing is disabled without affecting the state of the relay output contact or
control operation.

Latent fault detection (LFD) is not usable with all applications or circuits. The control’s LFD logic can only
work with circuits using voltages between 18-32 Vdc, 100-150 Vdc, or 88-132 Vac. For LFD to work, a
small leakage current is passed through the circuit’s load. See Figures 4-11, 4-12, and 4-13. Depending
on the size of the load, the leakage current may be enough to cause a load to be on or active, when a
relay contact is open. In this case, the individual relay’s LFD logic may be disabled, eliminating the
leakage current.

If LFD is desired, but the leakage current is too great for the load, an external resistor may be connected
in parallel with the circuit’s load to shunt some of the leakage current away from the load. To prevent
failure of a load to de-energize, careful consideration should be given, to ensure that the voltage
developed across the load due to leakage current is below the load’s drop-out voltage.

With LFD, when a relay contact is closed, no difference in operation is experienced; the relay output
appears as a closed contact. However, when a relay contact is open, it appears to the interfaced circuit
as a large resistor instead of an open contact. Thus a small amount of current is leaked to the load,
resulting in a developed voltage across the load. In most cases this has no bearing on the customer’s
circuitry, because such a small amount of voltage is developed across its load. However, when a relay
output is used with a very high resistance load (low current load), enough voltage may be developed
across the load to prevent it from de-energizing.

To verify if Latent Fault Detection can be used with a relay output:

1. Verify that circuit the relay output is used with has a voltage level of 18-32 Vdc, 100-150 Vdc, or 88—
132 Vac. If circuit voltage is not within these ranges, disable the relay output’s latent fault detection by
placing the relay jumpers in their disable state. See Figure 4-17.

2. Use the graph below (Figures 4-12, 4-13, or 4-14) which corresponds to the circuit’s voltage level to
determine if the voltage developed across the load (due to the leakage current) is lower than the
load’s drop-out voltage level.

e Acquire the resistance of the load (relay, motor, solenoid, etc.) to be driven by the relay.

e Acquire the load’s minimum drop-out voltage.

e  From the bottom of the graph, follow the line corresponding to the load’s resistance, up until it
intersects the circuit power line. At this point the corresponding voltage level (on the left of the
graph) is the level of voltage that will be developed across the load due to leakage current.

3. If the developed load voltage (from the graph) is less than the load’s drop-out voltage, latent fault
detection can be used with the circuit.

4. If the developed load voltage is greater than the load’s drop-out voltage, it is recommended that latent
fault detection be disabled, or that a resistor be connected in parallel (shunt) with the load. A correctly
sized resistor connected in parallel with the circuit load will decrease the developed load voltage
below the load’s drop-out voltage level. Using the corresponding LFD graph and the load’s minimum
drop-out voltage, perform the above procedure in reverse (See step #2) to determine an acceptable
shunt resistance. When selecting a shunt resistor also verify that its voltage and wattage ratings meet
that of the circuit.

LFD Verification Example:
Circuit Power = 110 Vac

Load Resistance = 200 Q

Load drop-out voltage = 25 Vac
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Using the graph in Figure 4-15, the intersection point between the 200 Q load resistance line and the 110
Vac line was found. From this intersection point it was determined that the voltage developed across the

load due to leakage current (when the relay is open) is approximately 7.5 Vac. This voltage level is lower
than the load’s 25 Vac drop-out voltage, thus Latent Fault detection can be used with this example circuit.

If, however, the load resistance was 1200 Q, the intersection would be approximately 29.5 Vac too high
for LFD. By following the graph along the 25 Vac line to the 110 V line, a total load resistance of 900 Q is
needed. By placing a properly rated 3600 Q resistor in shunt with the load, (1200//3600=900) LFD can be
used.

24V version
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Figure 4-14. Latent Fault Detection Verification Graph—18-32 Vdc Circuitry

Woodward 36



Released

Manual 26518V2 5009FT Installation/Hardware
110 VAC version
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Figure 4-15. Latent Fault Detection Verification Graph—88—132 Vac Circuitry

125 VDC version
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Figure 4-16. Latent Fault Detection Verification Graph—100-150 Vdc Circuitry
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Relay Jumper Configurations

Relay coil power should be supplied by the control. Three independent isolated sources are diode
selected (High Signal Selected) to power each FTM'’s relay coil. Jumper banks (four jumpers in one
package) are provided on each FTM to allow field selection of internal or external relay coil power. See
Figures 4-14 and 4-16. If external relay coil power is supplied, the relay coil power jumper bank must be
moved from its defaulted INT. position to the EXT. position.

An FTM includes terminals and internal jumpers to allow its relay coils to be powered by an external
power source. This relay coil power configuration was designed for systems which may not have the
power sourcing capability to power all system modules and relays (custom designed systems). The

5009FT however, has sufficient power to supply all unit modules and relays.

To retain circuit integrity if an external power supply is used for relay

IMPORTANT coil power, it must be an isolated 24 Vdc source, with £5% regulation.
When using an external power source for relay coil power, it is
recommended that a start-up routine be utilized to remove the source
during system power-up and power down. This routine will guarantee
that no relay is inadvertently energized due to system power-up
surges. (By using the FTM’s internal relay coil power this start-up
routine is automatically performed.)

With this system’s power configuration, recommend the control’s internal power be used to supply the
FTM’s relay coils at all times.

Field configurable jumpers are used on FTMs to allow a relay’s latent fault detection logic to be
compatible with different levels of circuit power and to choose which set of relay contacts to test (normally
open or normally closed). Each relay output has two banks of jumpers (multiple jumpers in one package).

One jumper-bank (a set of nine jumpers) is used to match the latent fault detection (LFD) circuit with the
circuit voltage being interfaced with. The second jumper bank (a set of four jumpers) is used to select
which set of relay contacts (N.O. of N.C.) is tested by the LFD logic. During operation, only one set of
relay contacts (normally open or normally closed) can be tested. The set of relay contacts tested should
be same set of relay contacts used by the circuit interfaced to. Refer to Figure 4-16. LFD can be jumper
configured to be compatible with the following circuit voltages:

e  18-32 Vdc circuit power (meets CE & CSA ratings)

e  88-132 Vac circuit power (not listed)

e 100-150 Vdc circuit power (not listed)
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After all jumper-banks have been correctly positioned, mark the placement of each jumper-bank on the
FTM cover labels, located on each FTM’s outer cover. See Figure 4-18.

- )

RELAY COIL N.O. N.C. DISB.
POWER JUMPER SCl Ay w
INT| | EXT. 120 VDC 110 VAC 24 \/DC DISABLE

MARK PLACEMENT UF JUMPERS
855-553A
8704703 \ JUMPERS ON INSIDE 0OF CHASSIS j

Figure 4-18. FTM Labels

Wiring Notes:

Refer to Figure 4-19 and Appendix A for relay output wiring connections to the FTMs.

The wiring information on DO'’s in section 7.1 of manual 26167V1 must be followed.

Verify that each set of relay contacts meet the power requirements of the circuit which it is being
used with. Interposing relays are required in cases where the interfaced circuit demands relay
contacts with a higher power rating. If interposing relays are required, it is recommended that
interposing relays with surge (inductive kick-back) protection be used. Improper connection could
cause serious equipment damage.

Verify system power is off before removing or installing any FTM jumper. All jumpers are fragile, use
caution when removing and installing FTM jumper-banks.

Select internal or external relay coil power. If the control’s internal power is used verify that the
FTM’s “Relay Coil Power Jumper” bank is in the INT. position. If external relay coil power is supplied,
move the FTM’s “Relay Coil Power Jumper” bank to the EXT. position and verify that the external
source is fully isolated. (Mark the FTM'’s label to indicate jumper position.)

Verify if Latent Fault Detection (LFD) can be used with each relay output.

If LFD cannot be used with the relay output, verify that the relay’s LFD jumper-banks are in their
Disable positions. (Mark the FTM’s label to indicate jumper position.) Alternatively an external
resistor can be wired in parallel with the load to allow LFD to be used with the relay output. In this
case it is the customer’s responsibility to calculate the required resistor ratings and install it.

If LFD can be used with the relay output, move the relay’s LFD jumper- bank to the correct circuit
power position. Also select which set of relay contacts (NO or NC) are to be tested by the LFD logic.
Mark the FTM labels to indicate jumper positions.

HIGH VOLTAGE—Relay circuit power is also present on an FTM's
relay and cable connectors. When using high voltage relay circuit
power, it is recommended that care be taken not to touch exposed
connectors when replacing relays or cables. If possible remove relay
circuit power from all FTM relays before replacing any FTM relay or
cable.
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Figure 4-19. Example Relay Output Wiring Diagram

Communications

Each Kernel CPU has two User-available Ethernet ports and one serial communication port. Two network
LAN switches (Hirschmann ETH1/ETHZ2) are provided with the system making it convenient for the user
to connect to all three CPU’s via one physical RJ45 cable connection. The primary communication
interface to the control is using Ethernet on ETH1. The secondary communication interface is use ETH2
as a separate network to link to the control. If serial connections are desired, the port on each CPU is
configurable to be used as a Modbus link. Modbus #1 has three available slave communication links and
Modbus #2 has two.

If both Ethernet ports (1 & 2 on same CPU’s) are to be used they

’MPORTANT must be configured with IP addresses that are on different domains.
Refer to Volume 3 to see they default IP settings from Woodward as
an example.

Communication to the CCT —

The door mounted Configuration and Commissioning Tool (CCT) Touchscreen PC has two Ethernet ports
that are connected to the two LAN switches. This device is factory set with default IP addresses that will
automatically connect to the control system for all Woodward software tool interfacing. If the user
changes the IP addresses of the control on 1 or both of the Ethernet networks, then the IP address
(s) of this computer need to be changed also to be on the same network.

Woodward 41



Released

Manual 26518V2 5009FT Installation/Hardware

Port configurations:

e CPU-A (RS-232/422/485) can function as a port on Modbus #1 or #2
e CPU-B (RS-232/422/485) can function as a port on Modbus #1 or #2
o CPU-C (RS-232/422/485) can function as a port on Modbus #1 or #2

All communication ports can interface with other devices via RS-232 communication. RS-232 communication
is limited to a distance of 15 m (50 ft). In cases where a device which is being interfaced to is located a
distance of greater than 15 m (50 ft) from the control, it is recommended to use RS-422 or RS-485. RS-422
and RS-485 communication support multi-dropping (multiple slaves on a single communication line); RS-
232 communication does not.

The 5009FT control can simultaneously communicate with up to five Modbus based devices using ASCII
or RTU Modbus transmission protocols. The Ethernet Modbus links can be configured for TCP or UDP
protocol. Refer to Volume 3 of this manual for a list of all the Modbus commands and parameters
available.

Control Wiring Diagrams

When installing a system, follow all I/O specific wiring notes (covered earlier in this chapter) and general
wiring notes below. For ease of identification system notes are displayed within a triangle on each wiring
diagram. The number that appears in a triangle pertains to a wiring note. Appendix A provides all
necessary information to wire to the system.

Wiring Notes

Refer to Appendix A.

Refer to MicroNet TMR manual 26167 for input power ratings.

Consult the Customer supplied wiring.

Optional Wiring (dependent upon system options).

Read and follow all Wiring notes, instructions, and recommendations within this chapter when
electrically installing a system.

Confirm each connection before operating unit.

All analog inputs must be isolated from earth ground.

Follow authorized standards for conduit loading and sealing.

All wires to terminal blocks shall have wire markers, marked with associated terminal number.

AP WN -

©oo~ND®

System Power-Up

If at any time during this procedure the defined or expected result is not achieved, step to Chapter 5 of
this volume and begin system troubleshooting.

1. Turn the power for one power supply on and verify that the power supply’s green LED is the only
power supply LED on.

2. Turn the power for second power supply on and verify that the power supply’s green LED is the only
power supply LED on.

At this point, the system will perform off-line diagnostics, this diagnostics testing will typically take about 2
minutes. When all CPUs have synchronized and completed their diagnostic tests, no red LEDs should be
on, and the control will begin running the application program.

When the momentary RESET button is pressed the CPU’s red Fault

’MPORTANT and Watchdog LEDs should go out and the green RUN LED should
go on. At this time, the CPU is performing the self-diagnostics and
boot-up processes. If only one CPU has been reset, (other CPUs still
failed) the 5009FT will wait for another CPU to boot-up before both
CPUs will go to a running state.
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Improperly calibrated devices can cause turbine damage and
possible personnel injury or death. Before starting the turbine for the
first time, and periodically thereafter, verify the calibration of all

external input and output devices.
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Chapter 5.

Troubleshooting and Module Replacement
|

Introduction

This chapter provides detailed information on system hardware, gives tips to assist in solving hardware
related issues, and includes module replacement instructions. Once a system problem is annunciated,
this chapter can be utilized as a troubleshooting guide to assist problem finding and if necessary module
replacement.

Because testing all functions of an individual module is beyond the scope of this manual, when the results
of the procedures indicate that a module may be faulty, replace the suspected module with a module
known to be good. This will help verify that the cause of the problem actually is in the suspected module.

If after following this chapter’s guidance the cause of a problem cannot be found, contact the Woodward
technical assistance group.

Only qualified service personnel should perform the following
NOT’CE module replacement procedures.

Main Power Supply (PSM1 and PSM2)

System diagnostic routines continuously monitor each main power supply for proper operation. If a fault
condition is detected, the fault is annunciated, and the supply’s output disabled. If necessary, use the
power supply’s front panel LEDs to assist in diagnosing a related problem. If all supply LEDs are turned
off (not illuminated), it is probable that input power is not present and verification should be made.

Main Power Supply LED descriptions:

OK LED—This green LED turns on to indicate that the power supply is operating and no faults are
present.

INPUT FAULT LED—This red LED turns on to indicate that the input voltage is either above or below the
specified input range. If this LED is on, check the input voltage and correct the problem. Long-term
operation with incorrect input voltages may permanently damage the power supply. Once the input
voltage is within the supply’s input specifications, this LED will turn off. Refer to Table 4-1 for power
supply input specifications.

OVERTEMPERATURE LED—This red LED gives an early warning of a thermal shutdown. The LED
turns on to indicate when the internal power supply temperature reaches approximately 80 °C. If the
internal supply temperature rises further to approximately 90 °C the supply will shutdown. Because of the
many variables involved (ambient temperature, load, thermal conductivity variations) there is no accurate
way of predicting the time between the indication of Overtemperature (LED illuminated) and power supply
shutdown. If this LED is turned on, verify that the fan in the power supply chassis is turning, and is free of
dust or other obstructions and that the temperature around the power supply is less than 55 °C. If the
power supply is cooled down without delay, it can recover from this situation without shutting down. This
LED will turn off once the internal supply temperature decreases below approximately 75 °C.

POWER SUPPLY FAULT—This red LED turns on when one of the supply’s three power converters has
shut down. If this LED is on, check for a short circuit on external devices connected to the control’s power
supply. Once the short circuit is removed, the supply may resume normal operation. If no short circuit is
found, try resetting the supply by removing input power for one minute. Once input power has been
restored, if the power supply is still not functioning, verify that the supply is properly seated to the
motherboard connector, if still not functioning, replace the supply.
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Each main power supply must have its own branch circuit rated fuse or circuit breaker. A main power
supply module has internal fuses; however these fuses do not protect the supply’s input circuitry, and will
only open in the event of a component failure internal to the power supply. If any of the supply’s internal
fuses are open, replace the supply.

To Replace a main power supply (PSM1, PSM2):

1. Read all warnings at the beginning of this volume before replacing any module.

2. Remove input power from the power supply being replaced (CB3 or CB4).

3. Unscrew front panel mounting screws, and release the module from the motherboard connectors by
pressing the top handles up and the bottom handles down.

4. Remove module by pulling straight out.
5. Install a new power supply by aligning the circuit board edges in the card guides and push the unit
into the slots until the connectors on the modules and the connectors on the motherboard make

contact.

6. With even pressure exerted at the top and bottom of the supply’s front panel, firmly push the unit into
place.

7. Tighten the screws that secure the module in place (two at the top and two at the bottom).

8. Re-apply power to the input of the power supply.

Kernel Power Supply (Kernel A/B/C: Al)

Each kernel section of the MicroNet TMR control contains one kernel power supply module located in the
first slot of the kernel. This module receives 24 Vdc from the main TMR supply and regulates it to 5 Vdc,
10 A for the rest of the kernel section. The kernel power supply also creates a 5 V pre-charge voltage.
There are no switches on this module. A Fault LED is on the front panel of the power supply. It will
illuminate if a problem occurs with the 5V or 5 V precharge.

The kernel power supply module also assists in CPU to CPU communications. If the control reports a
CPU to CPU communication fault, the affected kernel power supply module may need to be replaced.

With this control the removal of any single kernel will not cause a

)| shutdown. However, if other faults are present within other kernels,
“ those faults combined with any faults created by the removal of this
kernel power supply may cause a system shutdown.

To Replace a Kernel power supply module:

1. If the control is running and on-line, use the CCT to verify the other CPUs are running without faults.
Correct all other CPU faults within the other kernel sections before replacing a kernel’s power supply.

2. Unscrew the Kernel Power Supply module’s captive screw fasteners and release the module from
the motherboard connectors.

3. Press the momentary reset button on the respective kernel’'s CPU to place the kernel in ‘Reset’
mode.

4. Remove the Kernel Power Supply by pressing the top handle up and the bottom handle down.
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5.  Remove the module by pulling straight out and place it into a conductive plastic bag (Woodward P/N
4951-041).

6. Install the replacement supply module by aligning the circuit board edge in the card guides and push
the module into the slots until the connector on the module and the connector on the motherboard
make contact.

7. With even pressure exerted at the top and bottom of the supply’s front panel, firmly push the supply
module into place. Tighten the two screws that secure the module in place (one at the top and one at
the bottom).

8. At this point, the kernel CPU will automatically begin a reboot procedure and perform off-line
diagnostic tests for approximately 60 seconds then re-synchronize with the other control CPUs.

9. At this point — return to the CCT (re-connect if Kernel A was the area affect by the above procedure),
go to the Alarm Summary page, and enter a RESET.

10. All kernel and module alarms should clear, restoring complete fault tolerance to the system.

Replacing a 5009FT CPU while Unit is Running

The 5009FT system ships from Woodward with the following default IP Addresses

For Kernel A CPU
Ethernet 1 =

Enter the IP address 172.16.100.47
Enter the Subnet mask 255.255.0.0

Ethernet 2 =

Enter the IP address 192.168.128.21
Enter the Subnet mask 255.255.255.0

For Kernel B CPU
Ethernet 1 =

Enter the IP address 172.16.100.48
Enter the Subnet mask 255.255.0.0

Ethernet 2 =

Enter the IP address 192.168.128.22
Enter the Subnet mask 255.255.255.0

For Kernel C CPU
Ethernet 1 =

Enter the IP address 172.16.100.49
Enter the Subnet mask 255.255.0.0

Ethernet 2 =

Enter the IP address 192.168.128.23
Enter the Subnet mask 255.255.255.0

For Woodward ‘Spare’ CPU default from factory
Ethernet 1 =

Enter the IP address 172.16.100.1
Enter the Subnet mask 255.255.0.0

Ethernet 2 =

Enter the IP address 192.168.128.20
Enter the Subnet mask 255.255.255.0
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CPU Module (Kernel A/B/C: A2)

System diagnostic routines continuously monitor each CPU for proper operation. If a fault condition is
detected, the fault is annunciated and the CPU is locked out of all voting. If necessary, use the CPU
module’s front panel LEDs to assist in diagnosing a related problem. If all CPU LEDs are turned off (not
illuminated), it is probable that input power is not present and verification should be made. If only one CPU
module has all of its LEDs off, it is probable that the kernel power supply is not functioning.

The CPU module has the following indicators and switch:

RESET (Recessed)—This momentary push-button resets the CPU and 1/0O modules (Kernel) when
pressed. The CPU performs a boot-up sequence, and then synchronizes to the other Kernels and
functions normally.

RUN LED—This turns GREEN when the CPU is operating and no faults are present. If this is RED, the
CPU is in Reset mode.

ETH G/Y (Link & TX/RX) LEDs—Link Active GREEN indicates a valid Ethernet connection to another
device exists. Tx/Rx Active YELLOW when data is transmitted or received.

SYSCON LED—System Controller GREEN LED —on when the CPU is active and in control of the Kernel
10

LOW VCC LED—This red LED turns on when the Kernel power supply’s +5 VVdc output is out of its
specified limits. If this LED is on and remains on after a CPU reset, replace the Kernel power supply.

FAULT LED—This RED LED actively flashes CPU fault codes as necessary.

STANDBY LED—NOT USED FOR TMR SYSTEMS

I/OLOCK LED—This red LED turns on when a major CPU or I/O module hardware fault has been
detected. When a maijor fault is detected, the fault is annunciated, all discrete outputs are locked in a de-
energized state, and all analog output signals locked to zero current. The reason for a hardware fault can
be viewed through the engineering workstation. After the problem has been corrected, perform a CPU
reset to unlatch the 1/0 lock logic.

WDOG LED—This RED LED turns on if the CPU stops executing the application program. After the
problem has been corrected, perform a CPU reset to unlatch the Watchdog LED logic.

CAN LEDs—CAN communication ports — NOT USED THIS SYSTEM

Table 5-1. Default IP Addresses

KERNEL A KERNEL B KERNEL C
ENET1 IP=172.16.100.47 IP=172.16.100.48 IP=172.16.100.49
Subnet = 255.255.0.0 Subnet = 255.255.0.0  Subnet = 255.255.0.0
ENET2 IP=192.168.128.21 IP=192.168.128.22 IP=192.168.128.23

Sub = 255.255.255.0  Sub = 255.255.255.0 Sub = 255.255.255.0

To Replace a CPU module:

1. Read all warnings on pages v and vi of this Volume before replacing any module. Replacing a CPU
will disable all IO from this kernel.

2. If the control is running and on-line, use the CCT to verify that the other CPUs are running without
faults. Review the Alarm Annunciation page to ensure that no 10 channels in the selected Kernel are
needed to operate.
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3. Unscrew the Kernel Power Supply and the CPU module’s captive-screw fasteners

4. Press the CPU’s Reset button to place CPU in reset mode.

5. Disengage the Kernel Power Supply by pressing the top handle up and the bottom handle down,
slide it out about an inch, but leave it placed in the chassis.

6. Disconnect any communication cables from the CPU.

7. Remove the CPU module from the motherboard connectors by pressing the top handles up and the
bottom handles down.

8. Remove the CPU module by pulling straight out and place it into a conductive plastic bag (Woodward
P/N 4951-041).

9. Install the replacement CPU module by aligning the circuit board edge in the card guides and push
the module into the slot until the connector on the module and the connector on the motherboard
make contact.

10. With even pressure exerted at the top and bottom of the CPU module’s front panel, firmly push the
module into place.

11. Tighten the two screws that secure the CPU module in place (one at the top and one at the bottom).

12. Re-connect any communication cables to the CPU.

13. Re-engage the Kernel Power Supply module by pushing the module into the slot until the connector
on the module and the connector on the motherboard make contact, use even pressure exerted at
the top and bottom of the Kernel Power Supply module’s front panel

14. Tighten the two screws that secure the Kernel Power Supply module in place (one at the top and one
at the bottom).

15. Launch AppManager from CCT using ToolKit or from the Desktop (if desired the ToolKit program can
be minimized).

16. Should see 2 good kernels as IP addressed above and a new CPU — The factory default settings of a
Spare CPU will be:

ENET1 - IP =172.16.100.1 with Subnet Mask 255,255,0,0
ENET2 - IP =192.168.128.20 with Subnet Mask 255,255,255,0

17. Use AppManager (Control/Network Settings) to change the IP addresses on new one to the CPU

that is being replaced:

For example of changing Kernel C

Ether 1 =172.16.100.49 and Ether 2 =192.168.128.23
The username & password — ServiceUser & ServiceUser

18. The CPU will reboot to accept the new IP addresses. Once rebooted it should show up on
AppManager w/ new IP’s.

19. Use AppManager and go to one of the running CPU’s and use the pull-down ‘Retrieve Files’ and
retrieve the 5418-3416_x.OUT file, to a folder on the CCT. (This is the version of the application
running in your system — with x above being the revision NEW, A, B, C....).

20. Use AppManager and go to the replaced CPU and use the pull-down ‘Transfer Application Files’ and
place this file on the CPU.

21. Click on this application file and click on the ‘Start Application’ (pull-down or tool bar icon).
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22. The CPU will Start the application and synchronize with the other kernels. It will obtain all current
states and tunable values during synchronization with the other Kernels.

23. At this point — return to the CCT (re-connect if Kernel A was the area affect by the above procedure)
and go to the Alarm Summary page and enter a RESET.

24. All kernel and module alarms should clear, restoring complete fault tolerance to the system.

@ RUN

SYSCON @ STANDBY

Lvce .. IOLOCK
rauLT @ @ wooc

For a CPU that already has the correct application loaded and set to Auto-Start, the following is the
correct/normal sequence of CPU LED indications above through the boot-up initialization routine (times
are approximate):

TIME
1— Fully inserting CPU into kernel rack with KPS on 0:00
LEDs ON—RUN, SYSCON, LVCC, IOLOCK, WDOG
2— RUN LED goes OFF 0:05
3— RUN LED goes back ON 0:40
4— FAULT LED goes ON for 2 sec pulse then back OFF 1:05
5—- LVCC LED goes OFF 1:20
6— WDOG LED goes OFF 1:30

7— 10LOCK LED goes OFF, hear relay click, sync complete  1:40

Note: If you just press the CPU Reset button on the CPU—sequence and time are the same—the
only difference is that the LVCC LED will be OFF the whole time.

Analog and Discrete I/0 Modules (Kernel A/B/C: A3-A5)

Each 1/0 Module has a red Fault LED, controlled by the CPU, that is turned on when the system is reset.
During initialization of an I/O module, which occurs after every CPU reset, the CPU turns the Fault LEDs
on. The CPU then tests each 1/0 module using diagnostic routines built into software. If the diagnostic
test is not passed, the LED remains on. If the test is successful, the LED goes off. If the Fault LED on a
module is illuminated after the diagnostics and initialization have been run, the module may be faulty or in
the wrong slot.

If during normal control operation all Kernel I/O modules have their Fault LEDs on, check the Kernel CPU
for a failure. If during normal control operation, only one module’s Fault LED is turned on or flashing,
replace this module. A flashing LED indicates that a certain module failure has occurred, and is used by
factory technicians to locate module faults. When a module fault is detected, its outputs are disabled or
de-energized.

Each Analog I/0 Module has a fuse in it. This fuse is visible and can be changed through the bottom of
the plastic cover of the module. If this fuse is blown, replace it with a fuse of the same type and size (24
Vdc/0.1 A).
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To Replace an Analog or Discrete I/O module:

1.

2.

Read all warnings on pages iv and v of this volume before replacing any module.

If the control is running and on-line, use the system engineering workstation to verify that the other
CPUs are running without faults.

Unscrew the Analog or Discrete I/O module’s captive screw fasteners.

Disengage the Analog or Discrete I/O by pressing the top handle up and the bottom handle down,
slide it out about halfway, but leave it placed in the chassis.

To eliminate the possibility of causing a system trip when replacing a
IMPORTANT module always un-seat the module before disconnecting the 1/0

cables. (A system trip is possible if a number of the cable connector
pins are shorted to chassis ground.)

Disconnect the module I/O cable or cables. The I/O cables use a slide latch (to disengage slide the
latch up).

Remove the module by pulling straight out and place it into conductive plastic bag (Woodward P/N
4951-041).

Verify that the replacement module is the same Part number as the module that has been
removed. It may have a different Revision letter

(A, B, C.....) but it must have the same 7 or 8 digit part number (for example the Discrete /O module
is 5466-256).

Dependent on the field connections and options, connecting the
wrong module part number to an FTM or FT Relay Module may cause
" asystem shutdown.

10.

11.

12.

13.

14.

Install the replacement module by aligning the circuit board edge in the card guides and pushing the
module into its slot. Slide it in approximately halfway, take care not to allow the module to become in
contact with the motherboard connector.

Re-connect both module I/O cables. The I/O cables use a slide latch (to secure the cable, slide the
latch down). To eliminate the possibility of causing a system trip when replacing a module always
connect the 1/O cables before seating the module to the motherboard. (A system trip is possible if a
number of the cable connector pins are shorted to chassis ground.)

With even pressure exerted at the top and bottom of the module’s front panel, push the module into
place until the module connector is firmly within the motherboard’s module receptacle.

Tighten the two screws that secure the module in place (one at the top and one at the bottom).

At this point the modules LED light should have gone out. If Latent Fault Detection of the FT Relays
is used in the system you may hear the clicking of each relay as the system verifies all discrete
output functions, this is normal.

At this point — return to the CCT and go to the Alarm Summary page and enter a RESET.

All module and channel alarms should clear, restoring complete fault tolerance to the system.
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If the module’s Fault LED does not turn off after the module has been
IMPORTANT installed for at least one minute, it may be necessary to re-seat the
module more firmly. To re-seat a module follow step #3 of the above

procedure to release the module from the motherboard, then re-
install the module by following procedure steps #8 and #9.

2 Channel Actuator Module (Kernel A/B: A6)

Analog Module and FTM troubleshooting instructions apply to the 2 Channel Actuator Module and FTM
with the exception of the fuses. The Actuator FTM does not contain any fuses, however the Actuator
Controller Module does have a fuse accessible at the rear bottom edge of the module. In case of module
non-operation, this fuse may be checked before replacing the module. If it is faulty replace witha .2 A/
250 V fuse.

Attention to wiring details must be followed when installing and commissioning the valve/actuators used

at a specific site to ensure that on-line replaceability of the actuator module can be done. Ensure that all
redundant signals are connected to only one of the actuator FTMs.

Termination Modules

The replacement of termination modules can be performed on-line (while the unit is operational) or off-line
(while the unit is shut down).

If on-line replacement of the FTMs is required/desired, the user must

’MPORTANT consider this in the assignment of redundant input signals. For
example, use speed signals 1 & 3 (not 1 &2) and place redundant Al
sighals on channels 1 & 5 (not 1 & 2).

Caution must be taken whenever replacing a termination module on-line, or a unit trip could result. The
procedure used in the replacement of termination modules on-line varies based on the control’'s
configuration and system wiring configuration. Contact a Woodward representative to establish the
correct termination procedure to use based on your configuration.

To replace an Analog or Discrete Termination Module while the unit is off-line:

1. Read all warnings at the beginning of this Volume before replacing any module.

2. Shut down the control.

3. Remove all power from the system. Do not attempt to replace a termination module with the system
powered.

4. Disconnect all FTM and field wiring.

5. Disconnect all FTM cables. The I/O cables use a slide latch (to disengage, slide the latch toward the
cable end).

6. Remove the termination module from its panel and install its replacement.

7. Re-connect all cables. The I/O cables use a slide latch; to secure cable, slide the latch away from the
cable end.

8. Re-connect all field wiring.

9. Re-apply all power to the system.
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10. Reset all CPUs.

To replace FTM Fuses:

1. Read all warnings on pages v and vi of this volume before replacing any fuse. If the control is running
and on-line, take care not to come in contact with any FTM circuitry.

2. Remove FTM cover.
3. Verify that the circuit problem has been corrected.
4. Locate and replace fuse (See Figure 5-1) with one of the same size and rating (24 Vdc/0.1 A).

5. Replace FTM Cover.

Al #4—24V*

Al #3—-24V*
Al #2—-24V* SPD #2-24V PROX POWER*
[A{ #1—-24V* [SPD #1-24V PROX POWER*

[ T T T T T T T T T T ]
@@ﬁ@@ﬁnohﬂ®ﬁ®®@®®@® } ﬂ@@@@@@
T T T T T T T T T T T ]
@@@@@@@@@@@@@@@@@@@@@@Q@@Q@@g
1B1

* ALL FUSES RATED AT 0.1 AMP 855-567
03-1-8

Figure 5-1. FTM Fuse Locations

To replace FT Relays:

HIGH VOLTAGE—Relay circuit power is also present on an FTM's
relay and cable connectors. When using high voltage relay circuit
power, it is recommended that care be taken not to touch exposed

connectors when replacing relays or cables. If possible remove relay
circuit power from all FTM relays before replacing any FTM relay or
cable.

1. Read all warnings at the beginning of this volume before replacing any Relay.

2. Locate and replace faulty relay (See Figure 4-18). See MicroNet TMR manual 26167 for
recommended replacement relays.

3. Perform a system Reset to clear Alarm.

Diagnostics

The MicroNet CPU module runs off-line and on-line diagnostics that display troubleshooting messages
through the debug Service Port and AppManager. Offline diagnostics run automatically on power-up and
when the Reset switch is asserted. On-line diagnostics run during normal Control System operation when
the GAP application is active. More information on diagnostics tests, subsequent LED flash codes, and

serial port messages is contained in the VxWorks® * manual.
*—VxWorks is a trademark of Wind River Systems, Inc.
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A table of the CPU fault LED flash codes is shown below:

FalUT ..t Flash Code
RAM Test Failure ..........uuueemiiii 1,4
Real Time Clock Test Failure.............ceeeiiiiiiiiiieeeeeeeeee, 2,2
Floating Point Unit Test Failure.............ccccccciiiiiiiennn. 2,3
Flash Test Failure .........cccccoooiiiiiiiiii e 2,4
HD1 Flash Test Failure ..........ccccooviieeiiiiiieieee e 2,5
I2C Bus Test Failure ..........covueeeeiieeieeeeee e 2,6
Module Installed in wrong slot............ccccciiiivieeieiee. 2,7
Main Chassis CPU switch mustbe setto 0..........c.cc........ 3,5
Remote RTN Rate Group 5 SHp ...ooooeciiiiiiieieeeeee 3,7
Remote RTN Rate Group 10 Slip ....cccvviiiiieieieiiieee 3,8
Remote RTN Rate Group 20 Slip ....cccoveeiiieeeieiiiieee. 3,9
Remote RTN Rate Group 40 SIip .......cccovveeeeeeeiiieiiiieeee. 3,10
Remote RTN Rate Group 80 SIip .......cccovvvveeeeeeeiiiiiiieeee. 3,11
Remote RTN Rate Group 160 Slip ......ccccceeeeeeeeiieciiieeene. 3,12
Remote RTN Chassis Switch Invalid ............ccccceeviieeeenns 4,5
Backup Remote RTN Chassis Switch different from

Primary Remote RTN ... 4,6
This module does not support the CAN port(s)................. 4,7
This module needs a “footprint” update ............cccceeevnneee. 4,9

*A table of Message ID values as displayed in AppManager:

DeSCription OF ID ....cooiiiiiiiiiiiiie e ID Number

Created by the Coder (Evaluate specific Application) ................... 1-99

“sysinit” — Problem in system initialization ...............ccccccoiiiinenie 184,185,186
VerifyCpuMem -- Problem in verify CPU memory ............c.ccceeeee. 103

VerifyNVLog -- Problem in verify NV_LOG functions .................... 104,143,145
ExecuteTMRMessageTask -- Freerun task error.............ccc.uveee.. 101,102
TMRDportDiagnostics -- Problem running DualPort test............... 105,106,112,113,114
WaitRTNBuffer -- Problem waiting for RTN messages.................. 146,147

ioRead -- Problem in the ioRead function..............ccoovvvveeeeiinnnnnn. 142,183

Run_ll_int -- Problem in the Ladder Logic executive ..................... 180

SynCmdBuffer — Problem sending messages to RTN chassis...... 181
CheckSyncCmdBuffer - Problem sending message to RTN ......... 182

Clk_xvstat -- TMR CPU missing in interrupt service routine........... 604,605

Presint -- TMR CPU unable to reach previous target.................... 660

CopyToPickup — Problem syncing lost CPU...........ccccceevicieneenee 130,131,132
Re-sync -- Problem syncing lost CPU............ccooccciiiievie i, 133,134,135,136,137,138
Re-sync -- Lost CPU failed to sync properly........cccccceveeeviiinnvnnnnn. 139

Each CPU performs both off-Line and on-line diagnostics. Off-Line diagnostics are performed at power-up
or when the CPU’s Reset button is pushed. On-Line diagnostics are performed when the CPU is in its
normal operational mode, under application-program control.
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System Troubleshooting Guide

The following is a troubleshooting guide for areas to check which may present potential difficulties. By
making these checks prior to contacting Woodward for technical assistance your system problems can be
more quickly and accurately assessed.

MECHANICAL SYSTEM
ACTUATORS
Is the oil clean?
Does the actuator have the correct hydraulic pressure (if required)?
Does the actuator have the correct pneumatic pressure (if required)?
Does the drive shaft rotate (if required)?
Is the actuator wiring correct?
Is the direction of the stroke correct?
Has the compensation (if so equipped) been adjusted correctly?
Is the hydraulic return line free and not clogged?
Is there backpressure on the hydraulic return line?
Is the feedback (if any) adjusted correctly and sending the correct signal?

LINKAGE

. Is there slop or lost motion?

e Is there misalignment, binding, or side loading?
e Is there visible wear or scarring?

e  Does the linkage move smoothly?

VALVES

Does the valve move through its proper stroke smoothly?

Does the valve travel its full stroke?

Can mid-stroke be obtained and held?

Does the valve fully seat (close) before the governor reaches full minimum stroke?
Does the valve fully open before the governor reaches maximum stroke?

Is the bypass valve(s) (if any) in the proper position?

Are there nicks or contamination which allow steam to pass when the valve is closed?

OIL/HYDRAULIC SYSTEM

Is the oil at the proper operating pressure?

Is the oil temperature too high for the type of oil being used?
Is the oil contaminated?

Does the actuator have sufficient flow of oil?

Are the accumulators (if any) charged to the correct pressure?
Are the filters plugged?

Is the oil pump operating properly?

STEAM CONDITIONS

e Is the turbine inlet pressure at design specification?

. Is the steam pressure in the proper operating range?

e  Are pressure transducers (if any) located close to the turbine?

o Are there any pressure regulating devices or valves which may interfere with governor operation or
proper steam flow?

CONTROL, ALARM, AND FAULT INDICATIONS

Does the governor indicate it is in the correct control mode?

Is the governor issuing any alarms?

Are any of the components of the governor indicating hardware faults?
Does the actuator demand agree with the actual valve position?

Are any shutdown conditions present?

Have the control dynamics been tuned to match the system response?
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COMMUNICATIONS

Are the LAN switches powered and operable?

Are the Ethernet (or Serial) cables all securely connected at both ends?

Are the IP addresses on the same network domain (within subnet mask)?
Are any IP addresses duplicated? (LAN will prevent second one from joining)
Is the 5009FT configured correctly for desired port/protocol/slave #?

Are there status LEDs that can be checked for activity (on Ethernet)?

INPUT SIGNALS

e Are all input signals properly scaled?

Are the inputs free of electrical noise and properly shielded?
Is the wiring correct?

Have all field input signals to the control been verified?

Is the polarity of the signals correct?

OUTPUT SIGNALS

Are the outputs calibrated?

e Have the actuator drivers been calibrated to the stroke of the turbine valves?
o Are the output signals free of noise and properly shielded?

e Is the wiring correct?

TRANSDUCERS

. Is the transducer calibrated for the proper range?

e Has it been tested by simulating its input and measuring its output signal?
e  Does the transducer have power?

e Are the sensing lines feeding the transducer clear of obstructions?

MAGNETIC PICKUPS AND OTHER SPEED SENSING DEVICES

Is the wiring between the speed sensing pickup and the control correct?

Are there any grounding problems or worn shields?

Is the signal sufficient (at least 1.5 Vrms)?

Is the signal a clean sine wave or square wave with no spikes or distortions?
Is the MPU head clean and free of oil or metallic particles?

Is the MPU head free of any nicks or chips?

Is the MPU or proximity probe correctly aligned with the gear?

Is the speed sensing probe adjusted to the correct gap?

Is the speed sensing probe head the correct size for the toothed wheel it is being used with?
Are the proper jumpers installed on the FTM?

INPUT VOLTAGE/POWER SUPPLIES

. Is the input power within the range of the control’s power supply input?
Is the input power free of switching noise or transient spikes?

Is the power circuit dedicated to the governor only?

Are the control’s supplies indicating that they are OK?

Are the control’s supplies outputting the correct voltage?

ELECTRICAL CONNECTIONS

Are all electrical connections tight and clean?

Are all signal wires shielded?

Are shields continuous from the device to the control?

Are the shields terminated according to Woodward specifications?

Are there low voltage signal wires running in the same wiring trays as high voltage wiring?
Are the governor’s signal common or grounds not tied to any other devices?

Have the signals been checked for electrical noise?

VOLTAGE REGULATOR
. Is the voltage regulator working properly?
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EXTERNAL DEVICES

Are there external devices the control is dependent on for input signals?
Are these devices providing the correct signal to the control?
Is the external device configured or programmed to be compatible with the control?
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Chapter 6.

Hardware Specifications
|

5009FT Control Package—Not Including Optional Hardware (except as noted)

Environmental
Humidity
0 to 90%, non-condensing

Shock
US MIL-STD-810C, Method 516.2-1 procedure 1b (15 g 11 ms Half Sine pulse)

Vibration

Lloyd’s type ENV2 Vibration test #1

13-150 Hz @ 1.0 G Ten sweeps at one octave per minute

Unless otherwise reduced by options as shown in the Environmental Classifications for Options Table
below, the following classifications apply.

Table 6-1. Environmental Classifications for Options

EN 50178 EN 50178
Humidity Class Air Pressure
Class
3K3 3K3
5% to 85% 86 to 106 kPa

Air Quality
Pollution Degree #2

Altitude (max)
2000 m

Storage Temperature

—20 to +70 °C (-4 to +158 °F)

Component life is adversely affected by high temperature, high humidity environments. Room
temperature storage is recommended for long life.

Sound Level
Less than 70 dBA

MicroNet TMR/5009FT I/O Chassis Weight:
22 kg (48 Ib)

MicroNet TMR/5009FT Main Power Supply Weight:
8 kg (17 Ib)

Power Supply Specifications
Input Power Ratings (see Appendix A for P.S. Options)

DC (18-36 Vdc)

e Nominal Voltage Rating (24 Vdc), (as on Power Supply Label)
Rated Maximum Current = 33 A

Input Power Fuse/Breaker Rating = 50 A slow blow

Wire Size = 5.5 mm? (10 AWG) or larger

Holdup Time =5 ms @ 24 Vdc
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DC (100-150 Vdc)

¢ Nominal Voltage Rating (111-136 Vdc), (as on Power Supply Label)
Rated Maximum Current = 6.0 A

Input Power Fuse/Breaker Rating = 10 A slow blow

Wire Size = 2.5 mm? (14 AWG) or larger

Holdup Time =7 ms @ 120 Vdc

AC (88—-132 Vac, 47—63 Hz)

o Nominal Voltage Rating (98—120 Vac), (as on Power Supply Label)
Rated Maximum Current = 10.0 A

Input Power Fuse/Breaker Rating = 20 A slow blow

Wire Size = 4.0 mm? (12 AWG) or larger

Holdup Time =1 cycle @ 120 Vac

High Voltage AC (180-264 Vac, 47-63 Hz)

¢ Nominal Voltage Rating (200-240 Vac), (as on Power Supply Label)
Rated Maximum Current = 5.0 A

Input Power Fuse/Breaker Rating = 10 A slow blow

Wire Size = 2.5 mm? (14 AWG) or larger

Holdup Time = 1 cycle @ 220 Vac

High Voltage DC (200-300 Vdc)

o Nominal Voltage Rating (223—-272 Vdc), (as on Power Supply Label)
Rated Maximum Current = 3.0 A

Input Power Fuse/Breaker Rating = 10 A slow blow

Wire Size = 2.5 mm? (14 AWG) or larger

Holdup Time =7 ms @ 200 Vdc

Installation Overvoltage Rating
Category |l

Dielectric Withstand
AC/DC and HVAC version: 2200 Vdc from power input to chassis

Power Output Ratings

e 24 Vdc Analog power (prox and analog input power)
Acceptable Output Range 20.4—25.2 Vdc (at FTM terminals)
Fused to 100 mA on each terminal output

e 24 Vdc Discrete Input power (Contact Wetting Voltage)
Acceptable Output Range 20.4—25.2 Vdc (at FTM terminals)
Current Limited to 400 mA on each FTM output

CPU Batteries for Real Time Clock Back-Up
NiCd, Not User Replaceable; Charge Time: 72 hours @ 25 °C.
CPU Storage Temperature with battery operating specifications: —20 to +45 °C.

ELECTROCUTION HAZARD—Ground leakage exceeds 3.5 mA.
Protective earth grounding is required.

General I/O Specifications
For details on all I/0O specifications consult MicroNet TMR manual 26167.
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Chapter 7.

sttem Maintenance

Cables and Connections

Periodically, check the cables to make sure they are still in good condition, and check the connectors to
make sure they are plugged in all the way.

Fans

Power must be removed prior to replacing chassis fans. Only qualified personnel should replace chassis
fans. As a preventive maintenance, it is recommended that the main chassis and power chassis cooling
fans be replaced every 50 000 hours. For replacement, use fans of like design and specification, or
purchase replacement fans from Woodward.

Substitution of components may impair suitability of the equipment
and is not recommended.
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Chapter 8.
MicroNet TMR® Compatible Products

The following is a list of compatible Woodward products that may be used with the MicroNet TMR 5009FT
System:

FOWER
SUPPLY

DSLC Panel

Real Power Sensor

Figure 8-1. MicroNet™ Compatible Products
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DSLC™ Digital Synchronizer & Load Control

This device is used with generator applications only. The DSLC is a microprocessor-based generator load
sharing control designed for use on three phase ac generators with Woodward speed controls and
automatic voltage regulators. The DSLC is a synchronizer, an isochronous load sharing control, a dead
bus closing system, a VAR/PF control, and a process control, integrated into one package. The DSLC
provides either phase match or slip frequency synchronizing, and ties into the unit automatic voltage
regulator to match voltages before paralleling. It interfaces with the control via a speed bias signal to
control generator frequency and phase (see Figure 8-4).

The DSLC, along with its auxiliary devices, will be mounted on a panel (see Figure 8-3). To simplify the
DSLC interface, a 120 Vac-to-24 Vdc power supply and four interposing relays are included on the panel.
This panel is designed to be mounted within a cabinet near the control or system switchgear.

To complete an interface with the 5009 control system, the panel must be hardwired to the control and
the control’s program configured to accept the interface (contact I/O and analog inputs programmed). The
5009 control can be programmed to use the DSLC as a synchronizer only, or as a synchronizer and load
sharing control. Refer to the DSLC Manual (02007) for device-specific information.
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DSLC Panel Installation
Mount panel near the control or unit switchgear within 300 m (1000 ft) of the control, leaving an adequate
service loop.

1. Mark the panel location and mounting holes, taking care to leave sufficient space between the panel
and walls, objects, etc. for easy access.

2. Drill and tap the mounting holes for appropriate size hardware (see Figure
8-4).

3. Place the panel in position, insert the mounting screws into the tapped holes, and tighten the
hardware securely.

4. Ifthe DSLC Panel is not at earth ground potential, connect it to earth ground via a 4.0 mm? (12 AWG)
or larger green/yellow wire or braid.
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Figure 8-3. DSLC Mounting
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Real Power Sensor (RPS)

The Real Power Sensor is used to sense the real power being produced by a generator, or flowing
through a tie line. Woodward Real Power Sensors sense three phase voltages and three phase currents.
The RPS compares each phase’s voltage to current relationship and develops a 4-20 mA output
proportional to real power.

The RPS provided with a standard 5009 system accepts only 0-5 A and has a kW and VAR readout. The
“KW Readout” terminals provide a 4—20 mA signal proportional to real power, which is used by, and
compatible with, the 5009 control.

Woodward-manufactured Real Power Sensors have a 2.5 Hz low pass filter (400 ms lag time) on the
output to filter out the high frequency noise typically created in a switchgear-type environment. If another
vendor’s watt transducer is used, verify that it has similar filtering criteria before it is applied with the 5009.
For more information on Woodward Real Power Sensors, refer to Woodward manual 82018.

Real Power Sensor Installation and Wiring
Mount the Real Power Sensor using the four mounting holes provided on the flanges of the enclosure
(see Figure 8-5).

Connect external wiring to the Real Power Sensor as shown in Figure 8-6. When making wire

connections, observe the following wiring recommendations:

e Use 0.5 mm? (20 AWG) or larger stranded, twisted shielded wire for all signal-carrying wires.

Use 0.8 mm? (18 AWG) or larger stranded wire for all potential and current transformer connections.

Ensure all wires shown in Figure 8-5 as shielded are actually shielded wires.

Do not place shielded wires in cable conduits with high-voltage or high-current carrying cables.

Do not connect the cable shields to any external grounds. The cable shield is grounded at the power

sensor end only.

o Make sure that cable shields are connected through all intermediate terminal blocks from the signal
source to the signal termination. (Do not leave any floating grounds.)
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Appendix A.
Control Wiring Diagram
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Appendix B.
Standard Cabinet Layout Diagram
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Revision History
|

Changes in Revision E—

o Updated Regulatory Compliance Section to reference latest Directives

e Update Appendix A to remove the 9971-1416 drawing and insert 9971-4265 Rev. A

o Create Appendix B and insert the Standard Cabinet Layout Drawing Diagram 9989-4679 Rev. B

Changes in Revision D—

e  Removed all references to Cabinet

e Removed Appendix A and renamed Appendix B to Appendix A
e  Added new outline drawing to Appendix A

e  Updated Declaration of Conformity

Changes in Revision C—

e Updated Table 2-1 and text to identify CCT as an optional component
o Updated Appendix B with new revision of wiring diagram

e  Added Declaration of Conformity

Changes in Revision B—
e  Added new fuse/breaker entry for 24 V to Table 4-1
e Added 24 Vdc information to Power Supply Specifications (page 58)
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Declarations
|

EU DECLARATION OF CONFORMITY

EU Dol MNo.:

Manufacturer®s Name:

Manufacturer's Contact Address:

Maodel Name(s)/Number(s):

The object of the declaration described above
is in conformity with the following relevant
Union harmonization legislation:

Applicable Standards:

004.21-04-EU-02-01
WOODWARD [NC.

1041 Woodward Way
Fert Collins, CO 80524 USA

SOSFT

Directive 2014/30'EU of the European Parliament and of the Cowneil of
26 February 2014 on the harmonization of the laws of the Member States
relating 1o electromagnetic compatibility (EMC)

Drirective 2014/35ED of the European Parliament and of the Council of
26 February 2014 on the harmonization of the laws of the Member States
relating to the making available on the market of electrical equipment
designed for use within certain voltage limits

EN 61000=6=4, 2007 Al, 2011: EMC Part 6-4: Generic Standards
Emussions for Industrial Environments

EM 61000-6-2, 2005: EMC Part 6-2: Generic Standards - Immunity for
Industrial Environmeniz

EMa1010-1, 2010: Safety requirements for electrical equipment for
measurement, conirol, and laboraiory use = Pari 1:0eneral Requirements

This declaration of conformity is issued under the sole responsibility of the manufacturer
We, the undersigned, hereby declare that the equipment specified above conforms to the above DMrective(s).

Signature

Joe Driscoll

Full Name

Engineering Manager

Position

Waoodward, Fort Collins, C0, USA

Place

02-Mar-201%

Date

5-09-1183 Rev 26

Woodward
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We appreciate your comments about the content of our publications.

Send comments to: icinfo@woodward.com

Please reference publication 26518V2.

B26518V2 : E

\..WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, USA
1041 Woodward Way, Fort Collins CO 80524, USA
Phone +1 (970) 482-5811

Email and Website—www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches, as well as authorized distributors and other
authorized service and sales facilities throughout the world.

Complete address / phone / fax / email information for all locations is available on our website.






