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  Woodward 03254 p.3 
Marine: (Models 8200-225 & 8200-226): 
 American Bureau of Shipping (ABS): Steel Vessel Rules 4-9-7/13, 1-1-4/7.7, 2007. 
 Det Norske Veritas (DNV): Rules for Classification of Ships, High Speed & Light Craft and Det Norkse Veritas’ 

Offshore Standards Temperature Class B, Humidity Class B, Vibration Class A and EMC 
Class B. Enclosure protection according to Rules to be provided upon installation on 
board. 

 Lloyd’s Register: ENV1, ENV2 and ENV3 as specified in Test Specification No. 1, 1996. 
 

Functional Block Diagram 
 

 
Typical Integrating Actuator Block Diagram 

 

 
Typical Proportional Actuator Block Diagram 

Wiring Diagram 
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Warnings and Notices 
 
Important Definitions 

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

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

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

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

control). 
• IMPORTANT - Designates an operating tip or maintenance suggestion. 
 
• IMPORTANT - Designates an operating tip or maintenance suggestion. 
 

 

 
 

Overspeed / 
Overtemperature / 

Overpressure 

The engine, turbine, or other type of prime mover s hould be 
equipped with an overspeed shutdown device to prote ct 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 indep endent of the 
prime mover control system. An overtemperature or o verpressure 
shutdown device may also be needed for safety, as a ppropriate. 

 

 
 

Personal Protective 
Equipment  

The products described in this publication may pres ent risks that 
could lead to personal injury, loss of life, or pro perty damage. 
Always wear the appropriate personal protective equ ipment (PPE) for 
the job at hand. Equipment that should be considere d 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. 

 
  

 
Lockout/Tagout  

Ensure that personnel are fully trained on LOTO pro cedures prior to 
attempting to replace or service the SPC on a “live ” running Turbine. 
All safety protective systems (overspeed, over temp erature, 
overpressure, etc.) must be in proper operational c ondition prior to 
the start or operation of a running Turbine. Person nel should be 
equipped with appropriate personal protective equip ment to 
minimize the potential for injury due to release of  hot gases or fluids, 
exposure to hot surfaces, hazardous voltage, and/or  moving parts, or 
any moving parts that may be activated and are loca ted in the area of 
control of the SPC. 
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Start-up  

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

 

Electrostatic Discharge Awareness 
 

 
 

Electrostatic 
Precautions  

Electronic controls contain static -sensitive parts. Observe the 
following precautions to prevent damage to these pa rts: 
• Discharge body static before handling the control ( with power to 

the control turned off, contact a grounded surface and maintain 
contact while handling the control). 

• Avoid all plastic, vinyl, and Styrofoam (except ant istatic 
versions) around printed circuit boards. 

• Do not touch the components or conductors on a prin ted circuit 
board with your hands or with conductive devices. 

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

 
Follow these precautions when working with or near the control. 
1. Avoid the build-up of static electricity on your body by not wearing clothing made of synthetic 

materials. Wear cotton or cotton-blend materials as much as possible because these do not store 
static electric charges as much as synthetics. 

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

 • Do not touch any part of the PCB except the edges. 
 • Do not touch the electrical conductors, the connectors, or the components with conductive 

devices or with your hands. 
 • When replacing a PCB, keep the new PCB in the plastic antistatic protective bag it comes in 

until you are ready to install it. Immediately after removing the old PCB from the control cabinet, 
place it in the antistatic protective bag. 

 

 
External wiring connections for reverse -acting controls are identical 
to those for direct-acting controls. 
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Chapter 1. 
General Information 

 
 
The SPC (Servo Position Controller) is available in two model configurations: 
 
8200-226: DeviceNet Control with Analog Backup (or Analog primary demand) 
8200-227: CANopen Control with Analog Backup (or Analog primary demand) 
 
Models 8200-224 & 8200-225 are inactive and replaced by above item numbers. 
 
The SPC positions a hydraulic or pneumatic actuator based on a position demand signal received from a 
control. The SPC positions a single-coil actuator using single or dual position feedback devices. The 
position demand signal can be sent to the SPC via DiviceNet or CANopen, (4 to 20) mA, or both. A 
software program running on a Personal Computer (PC) allows the user to easily configure and calibrate 
the SPC. 
 

 

 
Figure 1-1. SPC Connections 

 
The SPC Service Tool is used to configure, calibrate, adjust, monitor, and troubleshoot an SPC. The 
service tool runs on a PC and communicates with the SPC through a serial connection. The serial port 
connector is a 9-pin sub-D socket and uses a straight-through cable to connect to the PC. Woodward 
offers a USB to 9-pin Serial Adapter kit if needed for new computers that do not have a 9-pin serial 
connector (P/N 8928-463). This kit contains a USB adapter, software, and a 1.8 m (6 feet) serial cable. 
(See Chapter 4 for SPC Service Tool installation instructions.) 
 
The SPC is configured by using the SPC Service Tool's configuration file editor to create a file that is then 
loaded into the SPC. The SPC Service Tool can also read an existing configuration from an SPC into the 
configuration file editor. 
 
See Chapter 4, SPC User’s Guide, for detailed instructions on using the SPC Service Tool. 
 
The first time an SPC is connected to an actuator, it must be calibrated to the actuator's position feedback 
transducer. The user is guided through the calibration process by the service tool. Calibration can also be 
performed by the control via the Digital Control link (DiviceNet or CANopen). The calibration procedure 
can be found in the GAP help file. 

Control SPC Actuator

Laptop computer

Power
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Redundant SPC Interface 
These terminals are reserved for a possible future feature and must be left unconnected. 
 
DeviceNet Interface (8200-226 Model) 
The SPC can be alternatively controlled via a network interface. The standard DeviceNet 5-pin plug-in 
connector allows connection to a DeviceNet network. Red/green indicators are provided to indicate the 
module and network status. The SPC conforms to DeviceNet Specification Release 2.0 as a Group II only 
slave. This product has been self-tested by Woodward and found to comply with ODVA Protocol 
Conformance Test Version 16. 
 
The DeviceNet baud rate and MAC address can be configured using the “DeviceNet” tab under the 
Configuration File Editor in the Service Tool. 
 
SPC DeviceNet Electronic Data Sheets (EDS) for selected Woodward products that conform to Group II 
on DeviceNet Specification Release 2.0 can be downloaded from the Woodward website. From 
www.woodward.com/software , select DeviceNet Electronic Data Sheets (EDS) . 
 
The different values are either 4 or 2 bytes long. The entire value must be gathered before the application 
can be updated. After each index is received, the index sent must be increased by one with looping back 
to zero when the max is reached. 
 
See Appendix B for specific signal addresses. 
 
CANopen Interface (8200-227 Model) 
The SPC can be alternatively controlled via a network interface. The standard CANopen 5-pin plug-in 
connector allows connection to a CANopen network. Red/green indicators are provided to indicate the 
module and network status.  
 
The CANopen baud rate and Node Id can be configured using the “CANopen” tab under the 
Configuration File Editor in the Service Tool. The possible options are: 
• 125kbps 
• 250kbps 
• 500kbps 
 
Per CiA DS-102 Standard, the following are the recommended maximum cable lengths. Differences in the 
baud rate and the cable length affect the number of units that can be put onto a network. 
 

Table 2-1. Recommended Maximum Cable Lengths and Number of Units 
 

Baud Rate  Cable Length  Number of SPC on link  
500kbps 100m 10 
250kbps 250m 5 
125kbps 500m 2 

 

 
The use of controlled impedance (120 ohm) cable is recommended 
for proper CAN bus operation. See ISO 11898 series standards for 
further information. 

 
See Appendix D for specific signal addresses. 
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SPC model 8200 -227 requires SPC Service Tool version 14.05 or later 
to function correctly. This tool version also suppo rts the 8200-226. 
 
Models 8200-224 and 8200-225 can use version 1.2 or  later. 
 
Loading an updated version of the Service Tool will  automatically 
remove any previous versions of the Service Tool on  the PC. You will 
receive a prompt that the software will remove the previous version 
when installing the later version of the Service To ol. 
 
Existing configuration files that reside inside the  SPC control created 
with an earlier version of the Service Tool can be downloaded/saved 
onto a PC. The downloaded configuration file will a utomatically be 
converted to the latest version of the Service Tool . 

 
Finding Detailed Operating Instructions 
From the Windows Start menu, select Programs , then Woodward , then SPC Service Tool , and finally 
select SPC Service Tool . Once the SPC Service Tool has started, select Help  from the menu, and then 
select User's Guide . 
 
The User Guide describes how to configure and calibrate the SPC, and how to monitor and control 
operation using the service tool, the Digital Control Network, and the analog and discrete I/O lines. 
 
LED Status Indicators 
The SPC has two LEDs for status indication. The Network Status LED provides information about the 
Digital Network port. The Module Status LED provides information about the general operating status of 
the SPC. 
 

Table 4-1. Network Status LED 
 

LED state  Indicates  
Off  SPC is not on-line 

Flashing Green  SPC is on-line but no connections have been established 
Green  SPC is on-line and allocated to a master 

Flashing Red  One or more connections have timed out 
Red SPC is unable to communicate 

 
Table 4-2. Module Status LED 

 
LED State  Indicates  

Off  SPC is not powered 
Flashing Green  SPC requires configuration and/or calibration 

Green  SPC is running normally 
Red SPC internal fault—unit may need to be replaced 

 
Minimum Computer Requirements 
• Microsoft Windows 95 / 98 / Me / NT 4.01 2000 / XP 
• 300 MHz Pentium CPU 
• 64 MB RAM 
• 800 by 600 pixel screen 
• Serial Port 
• Serial Extension Cable 
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Appendix C. 
SPC Driver with Pollution Resistance 

 
 
SPC Part Number Rev Description 
8200-226 C Servo Position Controller with silicon coating 
8200-226 D Servo Position Controller with polyacrylate coating 
 
SPC revisions prior to Rev C are coated with a silicon coating material. 
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