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 NOTICE
 The information contained within this document is subject to change without notice and should not be construed as a commitment by Siemens Building Technologies, Inc. Siemens Building Technologies, Inc. assumes no responsibility for any errors that may appear in this document.
 All software described in this document is furnished under a license and may be used or copied only in accordance with the terms of such license.
 WARNING
 This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in accordance with the instructions manual, may cause interference to radio communications. It has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the FCC rules. These limits are designed to provide reasonable protection against such interference when operated in a commercial environment. Operation of this equipment in a residential area is likely to cause interference in which case users at their own expense will be required to take whatever measures may be required to correct the interference.
 SERVICE STATEMENT
 Control devices are combined to make a system. Each control device is mechanical in nature and all mechanical components must be regularly serviced to optimize their operation. All Siemens Building Technologies branch offices and authorized distributors offer Technical Support Programs that will ensure your continuous, trouble-free system performance.
 For further information, contact your nearest Siemens Building Technologies, Inc. representative.
 Copyright 2007 by Siemens Building Technologies, Inc.
 TO THE READER
 Your feedback is important to us. If you have comments about this manual, please submit them to [email protected]
 APOGEE and Insight are registered trademarks of Siemens Building Technologies, Inc.
 TX-I/O is a trademark of Siemens Building Technologies, Inc.
 PowerPC is a registered trademark of IBM Corporation.
 Ethernet is a registered trademark of Xerox Corporation.
 BACnet is a registered trademark of American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE).
 Country of Origin: US
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Siemens Building Technologies, Inc. V
 How to Use This Manual About This Manual
 This manual is written for the owner and user of the PXC Modular series controller. It is designed to help you become familiar with the PXC Modular and its applications.
 This section covers manual organization, document conventions and symbols used in the manual, how to access help, related publications, and any other information that will help you use this manual.
 Document Organization This manual contains the following chapters:
 • Chapter 1, Introduction, describes each section in this manual and presents an overview of PXC Modular operation.
 • Chapter 2, Hardware Features, describes the PXC Modular hardware components and their functions.
 • Chapter 3, Applications, describes the operating system and applications available with the PXC Modular.
 • Chapter 4, Troubleshooting, describes basic corrective measures you should take if you encounter a problem when using a PXC Modular.
 The troubleshooting section is not meant to be a full diagnostic guide, but is designed to help you address basic troubleshooting issues. If you encounter a problem not covered in this section or require further assistance, consult your local Siemens Building Technologies representative.
 • A Glossary describes the terms and acronyms used in this manual.
 • An Index is provided to assist you in finding information presented in this manual.
 Prerequisites In addition to reading this owner's manual, you should also become familiar with the following Siemens Building Technologies technical documentation. Each document has been written to help you get the most out of your PXC Modular controller.
 These manuals, along with information about other Siemens Building Technologies products, technical training classes, and services can be obtained from your local Siemens Building Technologies representative.
 • Powers Process Control Language (PPCL) User's Manual (125-1896). This manual describes Powers Process Control Language (PPCL), the language used to write the control programs for the PXC Modular.
 • APOGEE Field Panel User's Manual (125-3000). This manual describes the operator interface program you use to communicate with the PXC Modular and APOGEE field panels. It contains information on defining the PXC Modular database, including slopes and intercepts.
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 For Smoke Control Applications Smoke Control Systems Application and Engineering Manual (125-1806). This manual is a comprehensive reference on smoke control applications for APOGEE and pre-APOGEE equipment. It contains all of the various agency requirements and recommended practices of organizations that are widely recognized in composing standards and testing equipment involved in life safety applications.
 When Using Insight Software Insight 3.x Documentation. To view Insight 3.x documentation, see the Insight Online Documentation window, which you can access from the Insight Main Menu or the Insight program group.
 Document Conventions The following table lists conventions to help you use this manual in a quick and efficient manner.
 Convention Example
 Numbered Lists (1,2,3…) indicate a procedure with sequential steps.
 1. Turn OFF power to the field panel. 2. Turn ON power to the field panel. 3. Contact your local Siemens Building Technologies
 representative.
 Actions that you should perform are specified in boldface font.
 Type F for Field panels. Click OK to save changes and close the dialog box.
 Error and system messages are displayed in Courier New font.
 The message Report Definition successfully renamed appears in the status bar.
 New terms appearing for the first time are italicized.
 The PXC Modular series controller continuously executes a user-defined set of instructions called the control program.
 Manual Symbols The following table lists the symbols used in this manual to draw your attention to important information.
 Notation Symbol Meaning WARNING:
 Indicates that personal injury or loss of life may occur to the user if a procedure is not performed as specified.
 CAUTION:
 Indicates that equipment damage, or loss of data may occur if the user does not follow a procedure as specified.
 Getting Help For more information about the PXC Modular series, contact your local Siemens Building Technologies representative.
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 Chapter 1—Introduction Chapter Topics
 This chapter provides an introduction to the PXC Modular and how it is integrated with the APOGEE Automation System. The following topics are discussed:
 • PXC Modular Series Product Overview
 • Product Numbers
 • General Installation Requirements
 − Third-party Transformer
 − I/O Module Insertion Required for Proper Grounding
 − MEC Service Box Grounding Modification
 • Compatibility with the APOGEE Automation System
 − BACnet Protocol Compatibility
 − TCP/IP Protocol Compatibility
 • Principles of PXC Modular Operation
 − Gathering and Processing Field Inputs
 − Executing Control Programs
 − System Program
 • APOGEE Automation Networking
 − Management Level Network
 − Automation Level Network
 − Field Level Network
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 PXC Modular Series Product Overview The PXC Modular (Programmable Controller - Modular) is an integral part of the APOGEE® Automation System. It is a high performance, modular Direct Digital Control (DDC) supervisory field panel.
 The field panel operates stand-alone or networked to perform complex control, monitoring, and energy management functions without relying on a higher level processor.
 • Up to 100 modular field panels communicate on a peer-to-peer network.
 • With the addition of TX-I/O modules and a TX-I/O Power Supply on a self-forming bus, the PXC Modular can directly control up to 500 points.
 See the APOGEE Wiring Guidelines for Field Panels and Equipment Controllers (125-3002) for information on setting up this configuration.
 • With the addition of an Expansion Module, the PXC Modular also provides central monitoring and control for distributed Field Level Network (FLN) devices on P1.
 PXC Modular Series Product Numbers PXC00-PE96.A PXC Modular, RS-485 or Ethernet ALN, 96 FLN nodes, APOGEE Firmware
 PXC00-E96.A PXC Modular, BACnet/IP Ethernet ALN, 96 FLN nodes, APOGEE Firmware
 PXC100-PE96.A PXC Modular, RS-485 or Ethernet ALN, TX-I/O Support, 96 FLN nodes, APOGEE Firmware
 PXC100-E96.A PXC Modular, BACnet/IP Ethernet ALN, TX-I/O Support, 96 FLN nodes, APOGEE Firmware
 PXX-485.3 Expansion Module, three RS-485 FLN connections
 PXF-TXIO.A License to enable TX-I/O support for models PXC00-PE96.A and PXC00-E96.A
 LSM-FPGO License to enable Field Panel GO for models PXC00-PE96.A and PXC100-PE96.A
 LSM-VAEM License to enable Virtual AEM support for models PXC00-PE96.A and PXC100-PE96.A
 General Installation Requirements
 CAUTION:
 All devices not isolated by a TIE or isolation transformer must be connected to the same grounding point.
 CAUTION:
 TX-I/O components require a system neutral with single point earth ground. Do not connect these components to a floating system neutral.
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 Third-Party Transformer • If powering from a third-party transformer, earth ground the secondary neutral to the
 same point for all panels powered by that transformer.
 • If powering TX-I/O components from a third-party transformer, connect the transformer neutral to the building-approved earth ground.
 I/O Module Insertion Required for Proper Grounding All measuring/neutral terminals are connected in the plug-in I/O module, not in the terminal base. When the I/O module is removed, these terminals are not connected.
 MEC Service Box Grounding Modification System Neutral (⊥) must be continuous throughout the TX-I/O bus.
 • Whenever the entire system is not intentionally floating, including all I/O devices or peripherals, System Neutral is required to be earth-grounded at a single point only.
 • The earth ground is installed in the primary field panel by a single jumper between the service box E terminal and N terminal (Figure 1).
 • A jumper is not installed in any secondary field panel.
 60 VA MA
 X
 TXIO
 0054
 R2
 Connect Earth toNeutral as Shown
 To Field PanelEarth (E)
 CTLR
 PT BLK
 SE H
 N
 24VA
 CTU
 ATOR
 SH
 N
 Figure 1. MEC Service Box Common Grounding.
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 Compatibility with the APOGEE Automation System The PXC Modular series is fully compatible with and will communicate with all the APOGEE or pre-APOGEE products in your facility.
 For more information on compatibility of products, contact your Siemens Building Technologies representative.
 CAUTION:
 When working on a network with multiple firmware revisions, always connect to the operator interface at the field panel with the newest firmware revision. Otherwise, you will not be able to view features in newer firmware revisions, or you may coldstart the field panel.
 BACnet Protocol Compatibility APOGEE BACnet is compatible with the BACnet IP protocol.
 CAUTION:
 When sharing data values from proprietary (APOGEE) field panels to BACnet devices, the Cross-Trunk Service does not support requests originating from BACnet devices to access points (objects) which reside in proprietary (P2) field panels.
 If you plan to share data values from proprietary (P2) field panels with BACnet devices (field panels), you must do one of the following:
 • Install and enable the Insight BACnet Server Option.
 • Use PPCL in the proprietary (P2) field panels to command values in the BACnet devices.
 APOGEE P2 and BACnet Product Features Order of Implementation The APOGEE field panel firmware supports the BACnet protocol as follows:
 • If both the BACnet and APOGEE protocols have a function, the BACnet function is implemented.
 • If APOGEE provides a function that the BACnet protocol does not support, the APOGEE function is retained.
 This approach to BACnet implementation retains the APOGEE feature set while providing compatibility with standard BACnet/IP protocol.
 TCP/IP Protocol Compatibility PXC Modular series controllers with Ethernet ALN provide the following:
 • 100% compatibility with the TCP/IP protocol suite.
 • Support of Dynamic Host Configuration Protocol (DHCP) and Domain Name Servers (DNS).
 • Support and auto detection of 10Base-T and 100Base-TX Ethernet.
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 Required IP Addresses APOGEE Ethernet ALN uses:
 • One IP address per device (field panel or Insight workstation).
 • One additional shared IP address per ALN for the multicast group (when using multicast optimization).
 Device Registration Devices register with the DHCP server and Domain Name Server, if either is present.
 Address Assignment IP addresses are dynamically assigned by the DHCP server.
 If an address changes or is not recognized, the field panel firmware lets you release the dynamically assigned IP address and then reconnect the field panel to the DHCP server, accepting a new IP address assignment in the process.
 If there is no DHCP server at the site, you must manually assign static IP addresses as part of the startup system configuration.
 Physical Addressing Each device on the Ethernet ALN has a hard-wired MAC address, which is printed on the product label.
 Port Numbers The default TCP/IP port number for APOGEE Ethernet ALN communications is 5033. You can change the TCP/IP port number if necessary.
 All devices on the network must use the same TCP/IP port number.
 The default TCP/IP port number for Virtual AEM communications is 3001.
 You must specify a UDP port number when using multicast optimization. The default UDP port number is 8.
 For more information on TCP/IP port numbers, contact your Siemens Building Technologies representative.
 Network Bandwidth Ethernet ALN does not add significantly to your network overhead. Burst conditions for this product occur during:
 • Database downloading after coldstart.
 • Database uploading.
 • Trend data uploading.
 • Burst of alarms or COVs.
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 Data Exchange Ethernet ALN sends and receives APOGEE data in TCP/IP packets.
 Ethernet ALN synchronizes global data between all devices. Each device runs a global data replication engine that communicates with peer devices to:
 • Exchange new and changed global data.
 • Resolve conflicts when data does not match.
 Device Naming Conventions Field panel DNS node names are limited to 30 characters and cannot contain spaces.
 Network Security Ethernet ALN uses your intranet security within the firewall and a username/password combination to restrict access outside the firewall. You can use VLAN to improve internal security.
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 Principles of PXC Modular Operation The PXC Modular series gathers information about the environment of your facility, as well as the equipment it monitors and controls. The PXC Modular receives updated information, stores information, executes control programs, handles operator commands and requests, and makes control management decisions. At the same time, the PXC Modular also translates decisions into actions and allows the operator to observe those actions. The operator can also override and modify the decisions made by the PXC Modular.
 Gathering and Processing Field Inputs The PXC Modular samples the information at all field inputs, or points, approximately once each second, and stores numerical representations of the sampled values.
 Under certain conditions, some points require additional handling. The PXC Modular initiates required actions after these points are checked against previously-entered configuration data.
 Example A log entry might be required in a point history file every 20 samples, or notification of an alarm condition could be sent to the operator as a point crossed the alarm threshold.
 Executing Control Programs The PXC Modular continuously executes a user-defined set of instructions called the control program. This program uses the most recent point values and the most recent clock time. The control program does the following:
 • Evaluates control strategies.
 • Uses an internal calendar and time clock for time-based functions.
 • Updates point values and commands field points according to the program results.
 • Sends messages or reports to proper terminal locations as needed.
 Example During occupied hours (7:00 A.M. through 5:00 P.M.) a fan:
 • Turns ON if the room temperature rises above 80°F (27°C).
 • Turns OFF when the temperature drops below 73°F (23°C).
 Between 5:00 P.M. and 7:00 A.M. the fan turns OFF regardless of the room temperature.
 If the temperature rises to 85°F (29°C) at any time, the PXC sends an alarm message to an alarm printer.
 These specifications can be met by:
 1. Connecting a room temperature sensor/transmitter and fan starter output to the PXC.
 2. Defining the room temperature sensor with a high alarm limit of 85°F (29°C) and the fan points in the PXC database.
 3. Writing a short control program that defines your control strategy.
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 4. Enabling the execution for that portion of the control program.
 To perform this control strategy, the PXC:
 • Continuously executes the control program.
 • Samples a current or voltage signal representing the room temperature and updates the value associated with that temperature in its memory.
 • If the temperature rises to 85°F (29°C), then the PXC sends an alarm message to the printer.
 • Checks the current time once per second.
 • Between 5:00 P.M. and 7:00 A.M., the fan remains OFF.
 • Between 7:00 A.M. and 5:00 P.M., the control program checks the current value of the temperature and sends the appropriate ON or OFF command to the fan starter.
 If the ON command is issued, the PXC updates the value of the starter point in its memory to reflect the current state of the fan.
 System Program
 For information on defining PXC Modular point addresses, see the Field Panel Users Manual (125-3000).
 The PXC Modular contains a non-volatile system program called firmware. The firmware is stored in Flash ROM memory, which keeps it virtually immune to all forms of power fluctuations or failure, including battery failure. For more information on Flash ROM memory, see the topic Memory in Chapter 2 of this manual.
 PXC Modular firmware can be upgraded in the field.
 Some of the general functionality of the firmware includes:
 • Executing control programs.
 • Communicating between other field panels and the Insight® workstation.
 • Monitoring points.
 • Managing point-related information.
 • Keeping track of real time (both clock and calendar time).
 • Executing self-test and error detection in the PXC Modular.
 License Manager Field panels with P2 Firmware Revision 2.8.1 or later and BACnet Firmware Revision 3.0.1 or later have a license management attribute. License Manager adds applications or additional functionality to a field panel without the need to replace the hardware or perform a firmware flash.
 Contact your local Siemens Building Technologies representative for more information on applications and functionality that can be activated through License Manager.
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 APOGEE Automation Networking The following three levels of networking provide varying levels of system integration in the APOGEE Automation System.
 • Management Level Network (MLN)
 • Automation Level Network (ALN)
 • Field Level Network (FLN)
 These systems also use a number of network protocols that add functionality or provide support for third-party devices.
 Management Level Network The Management Level Network (MLN) is the communications connection between individual Insight workstations. It allows multiple Insight users to access the entire APOGEE Automation System.
 • An MLN is a TCP/IP Server-client network, and usually resides on the corporate LAN.
 • APOGEE Automation Systems without an Insight workstation do not have a Management Level Network.
 Automation Level Network
 To more closely reflect current technology, the Building Level Network (BLN) is now called the Automation Level Network.
 The Automation Level Network (ALN) provides field panel-to-field panel and Insight workstation-to-field panel communication. PXC Modular field panels reside on the ALN.
 More than one operator or field panel can access the network at one time. For example, as one operator accesses the system, another operator can access the system at another terminal (or from a remote site using a modem). This ensures that field panels can send alarm information to the alarm printer even as an operator accesses other information.
 When an operator issues a command over the ALN network through a field panel, that field panel validates the command, determines where to send it, and then passes the command to the destination over the network.
 The ALN types are:
 • BACnet/IP Ethernet ALN
 • Ethernet ALN
 • RS-485 ALN
 • Remote ALN (Auto-dial and AEM)
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 Example In Figure 2, a command to control the main air-handling unit (AHU) of the building is issued by the operator at the Insight workstation located in the lower level of the building. The command is sent by the communication network to the PXC Modular field panel located on the top floor.
 HORIZONTALCABLE
 TELECOMMUNICATIONSCLOSET
 BACKBONE(VERTICAL) CABLE
 C H-
 C H-
 C H-
 C H-
 C H-
 C H-
 C H-
 NT0
 319R
 1
 PXCcompact
 series
 PXCModular
 with TX-I/O
 P1 BIMwith TX-I/O
 24V 24V
 45
 Figure 2. Commanding Over an Automation Level Network.
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 BACnet/IP Ethernet Automation Level Network BACnet field panels communicate over a customer’s Ethernet cabling and IP network, just as Ethernet ALN/BLN field panels do. However, while the Ethernet ALN uses the proprietary APOGEE P2 protocol, BACnet field panels support the ASHRAE Building Automation and Control Networking (BACnet) protocol.
 • One Insight workstation can administer up to 64 Ethernet-based BACnet/IP ALNs.
 • Up to 100 Ethernet ALN or BACnet/IP ALN field panels can reside on an IP network (1000 maximum per Insight workstation).
 • Because they use different networking protocols, Ethernet ALN/BLN and BACnet field panels cannot communicate directly with each other, even on the same physical network.
 Figure 3 shows a possible implementation of Ethernet ALN and BACnet/IP ALN over a corporate IP network.
 NT0
 322R
 1
 BACnet over IP Building Level Network: Up to 100 nodes per network. Speed: 9600 to 115K Bps
 BACnet over IP - Subnet 1Insight Workstation(3.7 or greater)
 BBMD
 BACnet PXC Modularwith TX-I/O
 BBMD
 Router Router
 BACnet over IP - Subnet 2
 BACnet MECs withForeign Device IDs
 BACnet MECs
 BACnetPXC Compact
 Series
 BACnet over IP - Subnet 3
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 BACnet PXC Modularwith TX-I/O
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 RU
 N
 TXRX1
 RX2
 RX3
 FXX-485.3
 Up to3 FLNs
 Figure 3. BACnet/IP Ethernet ALN Network Example.
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 Ethernet Automation Level Network The Ethernet Automation Level Network (EALN) uses TCP/IP-based communication over a customer’s Ethernet cabling and IP network to reduce overall system and maintenance costs. Otherwise, system operation is identical to existing RS-485 ALN installations.
 • An Insight workstation is optional with this ALN.
 • When an Insight workstation is used, multiple Insight workstations can be defined on the MLN.
 • A maximum of 1000 Ethernet field panels can be defined for each Insight workstation on the MLN.
 • Each Insight workstation can host up to 64 EALNs.
 • The Insight workstation counts as a node on every EALN to which it is connected.
 Information can be sent and retrieved across the EALN from any Ethernet capable field panel. Figure 4 shows a possible implementation of EALN over a corporate IP network.
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 Up to 64 EALNs
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 Figure 4. MLN, Ethernet ALN, and P1 FLN network example.
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 RS-485 Automation Level Network The RS-485 ALN is a proprietary token-passing network that communicates over RS-485 cabling. It is Protocol 3 (P3) at and above 38,400 bps, and Protocol 2 (P2) below 38,400 bps.
 • An Insight workstation is optional with this ALN.
 • Up to 100 field panels (99 with an Insight workstation) can be connected and can communicate by means of an RS-485 peer-to-peer network.
 • Information can be sent and retrieved across the RS-485 ALN from any connected field panel.
 Media The RS-485 ALN can communicate over one or more of the following:
 • Physical wire (RS-485 cabling)
 • Dedicated telephone lines
 • Leased-line modems
 • Line drivers
 • Trunk Isolator Extenders (TIE)
 • Fiber Optic Interfaces
 The trunk system provides connections within buildings or between buildings for multiple field panels and operator workstations.
 Figure 5 shows a possible implementation of an RS-485 ALN network.
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 Figure 5. MLN, RS-485 ALN, and P1 FLN network example.
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 Remote Automation Level Network (Single Field Panel Remote Sites) One PXC Modular can act as a stand-alone field panel. A stand-alone field panel is generally used in remote sites where only one field panel is needed to control the equipment for that site. Communications with the remote site are achieved by using modems or the Virtual APOGEE Ethernet Microserver (AEM).
 The remote site PXC Modular can initiate a telephone call to a device such as a personal computer running Insight software, a dumb terminal, or a printer. Once the remote site connects to the device, an alarm or other user-defined event is issued. When the remote site no longer requires the connection to the device, the remote site disconnects. The remote site can also receive telephone calls from a device running Insight software to allow for centralized access of a local network's database.
 The Virtual APOGEE Ethernet Microserver (AEM) allows an Automation Level Network (ALN) to be connected directly to an Ethernet network at all times (versus a modem, which connects when necessary). The ALN can consist of a single remote field panel or a maximum of 32 field panels.
 For local access, operators can communicate with the remote site by physically connecting to the field panel via an operator's terminal. When an operator issues a command, the field panel validates the command and sends it to the appropriate device.
 For more information about remote site field panels, contact your Siemens Building Technologies representative.
 Field Level Network (FLN) The Field Level Network (FLN) is a data communications network that passes information between an FLN device or devices and an Automation Level Network (ALN) device, usually within one building. FLNs can consist of devices that communicate using Protocol 1 (P1) or other vendor protocols.
 P1 devices can include Terminal Equipment Controllers (TEC), Fume Hood Controllers (FHC) and other vendor equipment, such as ABB Speed Drives (which contain Protocol 1). Other vendor protocols that can communicate on the FLN include McQuay, Triad, EST IRC-3, and Allen Bradley.
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 Chapter 2—Hardware Features Chapter Topics
 This chapter describes the PXC Modular series components and functions, as well as the enclosure used for the PX field panel series. The following topics are discussed:
 • PXC Modular Product Diagram
 • RS-485 Expansion Module Product Diagram
 • PXC Modular Series Specifications
 − Backup Batteries
 − Memory
 • Communication Connections
 − HMI and Tools
 − Network
 − PXC Modular Expansion Module
 − TX-I/O Bus
 • Smoke Control Application Requirements
 − Example ALN Configuration for Smoke Control
 • TX-I/O Product Range
 − Specifications
 • TX-I/O Modules
 − Product Numbers
 − TX-I/O Module Product Diagram
 − TX-I/O Module Address Keys
 − TX-I/O LCD Symbol Chart
 − TX-I/O Module Functions
 • TX-I/O Power and Communication Modules
 − TX-I/O Power Supply
 − TX-I/O Bus Connection Module
 • PX Series Enclosures and Service Boxes
 − Product Numbers
 − Enclosure and Service Box Specifications
 − PX Series Enclosure Dimensions
 − PX Series Enclosure Placement
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 PXC Modular Product Diagram PX
 C00
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 24V~
 PXC Modular Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature
 Status Indication
 1 24V~ – Supply voltage, 24 Vac input.
 2 ⊥ – System neutral.
 3 – Functional earth ground.
 4 – USB Host port. For non-smoke control applications only.
 5 S - + – RS-485 Automation Level Network (ALN) port.
 6 (for future use)
 – SDIO (Secure Digital Input/Output) card slot.
 7
 – Ethernet Automation Level Network (ALN) port.
 ON Normal operation. 24 Vac power is ON and the application firmware has booted.
 RUN (green)
 OFF Error. • 24 Vac input is not present. • Power is ON, but the application firmware has not
 booted.
 FLT (red) (for future use) – –
 ON Error. Backup battery is low. Replace the battery.
 8
 BAT (red)
 OFF Normal operation.
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 PXC Modular Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature
 Status Indication
 ON Linked to Ethernet hub.
 OFF No link to Ethernet hub.
 COM (yellow) (Ethernet only)
 Flashing Linked to Ethernet hub and communicating.
 Flashing Normal operation. Transmitting (TX) or receiving (RX) over the RS-485 ALN trunk.
 TX (yellow) and RX (yellow) (RS-485 only)
 OFF or ON solid
 Error. No device, no connection, or bad connection.
 9 Tool/HMI – Human-Machine Interface port (RJ-45, service only).
 10 AA (LR6) alkaline battery – SDRAM backup battery. See BAT LED in this table for related indications.
 11 Coin cell (CR2032) battery – Real Time Clock backup battery.
 12 FW (for future use) – Firmware reset button.
 13 Reset – Hardware reset button. Coldstarts the PXC Modular.
 14 – USB Device port. For non-smoke control applications only.
 15 Expansion port – Connection for an RS-485 Expansion Module or future expansion devices.
 16 TX-I/O bus connector (male)
 – Connection for a TX-I/O Power Supply or Bus Connection Module, which powers TX-I/O Modules.
 RS-485 Expansion Module Product Diagram
 PX
 C00
 58R
 1
 2
 1
 3 4
 5
 1
 PXX-485.3
 1 + - S
 3 S - +
 2 S - +
 TXRX1RX2RX3
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 RS-485 Expansion Module Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature
 Status Indication
 1 S - + – P1 Field Level Network (FLN) ports.
 2 Expansion connector – Connection for future expansion devices.
 ON Normal operation. 24 Vac power is ON and the module firmware has booted.
 RUN (green)
 OFF Error. • 24 Vac input is not present. • Power is ON, but the module firmware has not
 booted.
 Flashing Normal operation. Transmitting (TX) or receiving (RX) over the RS-485 ALN trunk.
 3
 TX (yellow) and RX (yellow)
 OFF or ON solid
 Error. No device, no connection, or bad connection.
 4 PXC Modular Expansion port
 – PXC Modular connection for an RS-485 Expansion Module or future expansion devices.
 5 Expansion connector – Connection to the PXC Modular.
 PXC Modular Series Specifications Dimensions
 PXC Modular Series 7.56" L × 3.54" W × 2.76" D
 (192 mm L × 90 mm W × 70 mm D) Expansion Module with three RS-485 FLN connections
 1.26" L × 3.54" W × 2.76" D (32 mm L × 90 mm W × 70 mm D)
 Processor, Battery, and Memory
 Processor MPC885 (PowerPC®)
 Processor Clock Speed 133 MHz
 Memory 72 MB (64 MB SDRAM, 8 MB Flash ROM)
 Secure Digital Input/Output (SDIO) card (for future use) Expandable or removable non-volatile memory
 Battery backup of SDRAM 30 days (accumulated), AA (LR6)
 1.5 Volt Alkaline (non-rechargeable) Battery backup of Real Time Clock
 12 months (accumulated), Coin cell (CR2032) 3 Volt lithium
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 Communication
 Ethernet and BACnet I/P Automation Level Network (EALN) ports
 10Base-T or 100Base-TX compliant, RJ-45 jack, 10 Mbps or 100 Mbps (autoswitching) over Ethernet cable
 RS-485 Automation Level Network (ALN) port 1200 bps to 115.2 Kbps
 RS-485 Field Level Network (FLN) port on the Expansion Module 4800 bps to 38.4 Kbps
 TX-I/O self-forming bus connection 115.2 Kbps
 Human-Machine Interface (HMI) port RS-232 compliant, 1200 bps to 115.2 Kbps,
 RJ-45 jack, 50 ft (16 m) max. USB Device port
 Standard 1.1 and 2.0 USB device port, full speed 12 Mbps, low speed 1.5 Mbps, Type B female connector.
 USB Host port Standard 1.1 and 2.0 USB host port, full speed 12 Mbps,
 low speed 1.5 Mbps, Type A female connector.
 Electrical
 Power Consumption 24 VA @ 24 Vac
 AC Power NEC Class 2
 Communication NEC Class 2
 Operating Environment
 Ambient operating temperature 32°F to 122°F (0°C to 50°C), <93% rh, non-condensing
 Ambient operating environment Operate in a dry, indoor location, which is protected
 from exposure to salt spray or other corrosive elements. Exposure to flammable or explosive vapors must be prevented.
 Storage and shipping environment -13°F to 158°F (-25°C to 70°C), 5% to 93% rh, non-condensing
 Mounting Surface Building wall or structural member
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 Agency Listings
 UL UL 864 UUKL Smoke Control Equipment
 UL 864 UUKL7 Smoke Control Equipment ULC-C100
 UL 916 PAZX CSA 22.2 No. 205 PAZX7
 Agency Compliance FCC Compliance
 Australian EMC Framework - with metal enclosure, maximum opening size is 34" European EMC Directive (CE) - with metal enclosure, maximum opening size is 34"
 Backup Batteries The PXC Modular controller contains one non-rechargeable AA (LR6) battery and one non-rechargeable coin cell (CR2032) battery that serve as a power backup in the event of a power failure. The batteries only discharge during a power loss. They do not recharge.
 • The AA battery prevents Powers Process Control Language (PPCL) programs, the point database information, and trend data from being erased if the PXC Modular loses power.
 • The coin cell battery backs up the Real Time Clock.
 If the reserve power in the battery is low, the red LOW BATT LED signals that battery replacement is necessary. Using PPCL and the $BATT point, the PXC Modular can also be programmed to signal an alarm printer and an operator terminal with a battery replacement message. For more information, see the Powers Process Control Language (PPCL) Users Manual (125-1896).
 If a power failure lasts longer than the protection offered by the battery, the information stored in RAM must be reloaded from an Insight® workstation, Datamate, or entered again by an operator.
 Replacing the Batteries
 CAUTION:
 The AC power to the PXC Modular must be ON during battery replacement. Otherwise, data loss will occur.
 1. Remove the PXC Modular battery compartment cover.
 • Gently pull the release tab on the curved side of the battery compartment cover.
 • Lift the cover to remove it.
 2. Remove the failed battery, and place a fresh battery in the tray.
 • For the AA battery, make sure the positive (+) and negative (-) ends are properly aligned.
 • For the coin cell battery, make sure the positive (+) side is facing up.
 3. Replace the battery compartment cover.
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 Memory The APOGEE firmware (program), its point database, PPCL program, trend data, and other information reside in the field panel memory. Memory consists of two areas: Flash Read-Only Memory (Flash ROM) and Random Access Memory (RAM).
 Flash Read-Only Memory (Flash ROM) Flash Read-Only Memory (Flash ROM) is the non-volatile, permanent memory of the PXC Modular, which stores the operating system, the APOGEE firmware, and the language files. A limited amount of secondary storage is provided in Electrically Erasable Programmable Read-Only Memory (EEPROM) for the field panel address or name, communication speeds, and other set-up parameters. In the event of a power surge, a power loss, or failure of the battery backup, the Flash ROM and EEPROM contents stay intact.
 Random Access Memory (RAM) Synchronous Dynamic Random Access Memory (SDRAM) is the working memory of the PXC Modular. When the PXC Modular has booted and is operating normally, the APOGEE firmware has been transferred from Flash ROM, the PPCL control program, the point database, and trend data. Information stored in RAM, such as the point database or PPCL, may be viewed, modified, deleted, activated, or deactivated from an operator terminal by any high-level authorized user. In the event of a power loss, the contents of RAM are kept intact by a backup battery.
 The following table summarizes the memory specifications and typical backup battery life.
 Memory Size and Typical Battery Backup Time for the PXC Modular.
 Typical Battery Backup (accumulated) RAM Flash
 ROM Total
 Memory RAM Real Time Clock Data
 64 MB 8 MB 72 MB 30 days 12 months
 Compressed ROM The PXC Modular has a large amount of high performance RAM. To allow for future PXC features and to provide high system performance, the APOGEE firmware is stored in ROM in a compressed state, and is de-compressed into RAM on system power-up. As a result, the entire onboard RAM is not available for the point database, the PPCL program, and trend data.
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 Communication Connections The PXC Modular provides the following communication connections:
 • HMI and Tools
 • Network
 − Ethernet or BACnet/IP Ethernet Automation Level Network port
 − RS-485 Automation Level Network port
 − USB Host port
 • PXC Modular Expansion Module
 • TX-I/O Bus
 HMI and Tools • The HMI port provides a connection to a laptop computer for local operation and
 engineering.
 • The USB Device port supports a generic serial interface for an HMI or Tool connection.
 Human-Machine Interface (HMI)/Tool Port The Human-Machine Interface (HMI)/Tool port provides RS-232 compliant communications through a quick-connect RJ-45 jack. The HMI port supports cable lengths up to 50 ft (16 m) for remote viewing of system data and point values.
 The HMI port supports the following functionality:
 • Connecting a machine interface device, such as an operator terminal or a text-based operator terminal, to the PXC.
 • Executing firmware flash upgrades.
 USB Device Port The USB Device port supports a generic serial interface for an HMI or Tool device. The USB Device port does not support firmware flash upgrades.
 Network The PXC Modular operates on the Automation Level Network (ALN) where the PXC Compact series, MBCs, RBCs, MECs, and SCUs can communicate directly with each other and other nodes on the network using a logical point firmware database.
 The PXC Modular provides the following network connections:
 • Ethernet or BACnet/IP Ethernet ALN port
 • RS-485 ALN port
 • USB Host port
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 Ethernet or BACnet/IP Ethernet Automation Level Network Port The Ethernet Automation Level Network (E-ALN) port provides both full- and half-duplex 10Base-T or 100Base-TX compliant communications over either an Ethernet ALN or BACnet/IP Ethernet ALN. The port automatically detects and selects the highest possible Ethernet communication speed.
 The E-ALN provides a path for commands and information transmitted between field panels inside a firewall.
 • The following features are available when communicating on a BACnet/IP Ethernet Automation Level Network:
 − Ethernet port
 − USB Host port
 • The following features are available when communicating on an Ethernet Automation Level Network:
 − Ethernet port
 − USB Host port
 − Field Panel GO, a Web-based graphical user interface for the APOGEE Automation System. Field Panel GO is suited for sites with up to six field panels on the Ethernet ALN. (Additional license required.)
 RS-485 Automation Level Network Port The RS-485 Automation Level Network (ALN) port provides peer-to-peer (P2), half-duplex, asynchronous serial RS-485 communications over shielded twisted pair cable. The RS-485 connector is labeled “+ - S” to indicate the positive and negative connections. S is a reference pin.
 The ALN provides a path for commands and information transmitted between field panels. The communication speed is set during startup.
 The following features are available when communicating on an RS-485 Automation Level Network:
 • RS-485 port
 • USB Host port
 • Virtual AEM. Without additional hardware, the Virtual AEM connects an RS-485 APOGEE Automation Level Network or individual field panels to a P2 Ethernet network. (Additional license required.)
 USB Host Port • On a BACnet/IP Ethernet ALN, the USB Host port provides future support for service
 modems and line printers.
 • On an Ethernet or RS-485 ALN, the USB Host port provides future support for dial-up or service modems and line printers.
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 PXC Modular RS-485 Expansion Module The PXC Modular RS-485 Expansion Module provides the hardware connection for Field Level Network (FLN) devices including:
 • Siemens Building Technologies FLN
 • Communications Drivers to Non-Siemens Networks
 • Wireless P1 FLN
 Siemens Building Technologies FLN Using the Triple RS-485 Expansion Module, the PXC Modular supports up to three RS-485 P1 networks of application-specific control devices.
 Communications Drivers to Non-Siemens Networks As an option, the PXC Modular can communicate to related building system controllers, such as boilers, chillers, rooftop units, PLCs, power meters, lighting panels, fire alarm and life safety systems, and access control systems.
 Wireless P1 FLN Wireless P1 FLN replaces the traditional FLN cabling with wireless communication links that form a wireless mesh network. The following are required to implement the Wireless P1 FLN with the PXC Modular:
 • PXC Modular Expansion Module
 • Field Level Network Transceiver (FLNX)
 • Field Panel Transceiver (FPX)
 • For Ethernet and RS-485 ALNs, Firmware Revision 2.8.1 or later.
 • For BACnet ALN, Firmware Revision 3.0.1 or later.
 TX-I/O Bus The PXC Modular uses TX-I/O modules to communicate with devices in the building services plant. The modules reside on a self-forming TX-I/O bus that transmits both power and communication signals. The TX-I/O bus is automatically created by connecting the following devices one-after-another on the DIN rail.
 • TX-I/O Power Supply.
 • TX-I/O Bus Connection Module.
 • Any type of TX-I/O Module.
 Each row of the TX-I/O bus must start with either a TX-I/O Power Supply or a TX-I/O Bus Connection Module.
 The male bus connector on these devices carries the bus communication signal and power for the TX-I/O modules.

Page 33
                        

PX Series Enclosures and Service Boxes
 Siemens Building Technologies, Inc. 25
 Smoke Control Application Requirements
 CAUTION:
 The 115V or 230V MEC Service Box is required for UL864 and NFPA92A compliant installations. For more information, see the MEC Service Box Installation Instructions (586-135).
 For non-UL864 and non-NFPA92A applications, any 24 Vac Class 2 transformer may be used.
 For smoke control applications over Ethernet, the PXC Modular must be connected to the Ethernet Automation Level Network (ALN) through an Ethernet switch that is UL Listed for Fire Signaling. The panel and the switch must be installed in the same room; ALN and FLN circuits are supervised.
 For smoke control applications, mount the PXC Modular inside a 19" or 34" PX series enclosure. For more information, see the 19" and 34" PX Series Enclosure Assemblies Installation Instructions (553-130).
 • The controller must be located at the bottom of the enclosure.
 • The controller may be oriented either horizontally or vertically (Figure 6 and Figure 7).
 For modems used with smoke control applications:
 • The UL864 Listed surge protector (538-923) is required.
 • Devices connected between the USB port and the UL Listed surge protector must be located within the same room.
 • A USB-to-RS-232 adaptor may be needed for UL Listed modems or UL Listed printers that are not configured for USB communications.
 • The modem may be located inside the PX Series enclosure.
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 Figure 7. Smoke Control Layout with 34” Enclosure.
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 Example ALN Configuration for Smoke Control Applications Figure 8 displays a possible ALN configuration for smoke control.
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 Figure 8. Example ALN Configuration for Smoke Control.

Page 36
                        

PXC Modular Series Owner's Manual
 28 Siemens Building Technologies, Inc.
 TX-I/O Product Range TX-I/O™ is a range of I/O modules, with associated power and communication modules, for use within the APOGEE Automation System. The TX-I/O product range includes the following:
 • Eight types of I/O modules, which act as signal converters. They communicate between the PXC Modular and the related devices in the building services plant.
 • TX-I/O Power Supply for the TX-I/O modules.
 • TX-I/O Bus Connection Module, which bridges communication and power from one DIN rail to another.
 • P1 Bus Interface Module (BIM), which connects TX-I/O modules to the P1 FLN. The P1 BIM provides power for TX-I/O modules, but it does not contain applications or perform control; the control database for the TX-I/O points resides in a field panel.
 Compatibility with the APOGEE Automation System The TX-I/O Range has the following compatibility and support:
 • Insight software – Revision 3.8 or later is fully compatible with the TX-I/O Range. Upgrading to Insight Revision 3.8 provides full support from the APOGEE front end and is strongly recommended.
 • APOGEE® P2 Firmware Revisions 2.8 and later are fully compatible with the TX-I/O Range.
 • APOGEE BACnet® Firmware Revisions 3.0.1 and later are fully compatible with the TX-I/O Range.
 • TX-I/O is not currently supported on wireless FLNs or MS/TP networks.
 • Datamate Advanced Revision 3.8 supports the TX-I/O Range. The Point Editor, Report Builder, and Report Viewer applications support the TX-I/O range.
 Adds to Existing Systems Due to the backwards compatibility provided through the use of P1, TX-I/O modules can be added to existing systems. The P1 BIM and attached TX-I/O modules may reside on existing MEC expansion buses and existing P1 FLNs. Field panel firmware and Insight software upgrades are required.
 TX-I/O Product Range Specifications
 DIN Rail Dimensions
 1.38” W × 0.276” H × 0.04” D (35 mm W × 7 mm H × 1 mm D)
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 TX-I/O Modules Dimensions
 2.52” L × 3.54” W × 2.75” D (64 mm L × 90 mm W × 70 mm D)
 Power Requirements 24 Vac +/- 20% @ 50/60 Hz
 Product Number
 Power Consumption
 24 Vdc Output Bus Voltage
 24 Vac Supply Voltage
 TXM1.8X 2.2 W 4.8 W max. 96 VA
 TXM1.8X-ML 2.3 W 4.8 W max. 96 VA
 TXM1.8U 1.5 W - 96 VA
 TXM1.8U-ML 1.8 W - 96 VA
 TXM1.8D 1.1 W - -
 TXM1.16D 1.4 W - -
 TXM1.6R 1.7 W - -
 TXM1.6R-M 1.9 W - -
 Ambient operating temperature
 32°F to 122°F (0°C to 50°C), 5 to 93% rh, non-condensing UL
 UL 864 UUKL Smoke Control Equipment ULC-C100 UUKL7 Smoke Control Equipment
 UL 916 PAZX CSA 22.2 No. 205 PAZX7
 Agency Compliance FCC Compliance
 Australian EMC Framework (C-Tick) European EMC Directive (CE)
 European Low Voltage Directive (CE)
 TX-I/O Power Supply Dimensions
 3.78” L × 3.54” W × 2.75” D (96 mm L × 90 mm W × 70 mm D)
 TX-I/O Bus Communication Signal pass-thru
 Power Requirements 24 Vac +/- 20% @ 50/60 Hz
 Power Output 28.8 W (1.2A at 24 Vdc)
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 24 Vac Power, TXS1.12F4a Output: NEC Class 2, 96 VA max, fused at 4A
 Input: Class 1 Power Limited, 150 VA max. 24 Vac Power, TXS1.12F10b
 Output: NEC Class 1, 150 VA max, fused at 10A Input: Class 1 Power Limited, 204 VA max.
 TX-I/O Bus Extension (CS/CD) 164 ft (50 m) total max. using 14-gauge twisted pair cable
 Ambient operating temperature 32°F to 122°F (0°C to 50°C), 5 to 93% rh, non-condensing
 UL UL 864 UUKL Smoke Control Equipment
 ULC-C100 UUKL7 Smoke Control Equipment UL 916 PAZX
 CSA 22.2 No. 205 PAZX7 Agency Compliance
 FCC Compliance Australian EMC Framework (C-Tick)
 European EMC Directive (CE) European Low Voltage Directive (CE)
 TX-I/O Bus Connection Module Dimensions
 1.26” L × 3.54” W × 2.75” D (32 mm L × 90 mm W × 70 mm D)
 TX-I/O Bus Communication Signal pass-thru
 Power Requirements 24 Vac +/- 20% @ 50/60 Hz
 Power Output Pass-thru
 24 Vac Power, TXS1.EF4 a Output and Input: NEC Class 2, 96 VA max.
 Output fused at 4A 24 Vac Power, TXS1.EF10 b
 Output and Input: NEC Class 1, 150 VA max. Output fused at 10A
 TX-I/O Bus Extension (CS/CD) 164 ft (50 m) total max. using 14-gauge twisted pair cable
 Ambient operating temperature 32°F to 122°F (0°C to 50°C), 5 to 93% rh, non-condensing
 UL UL 864 UUKL Smoke Control Equipment
 ULC-C100 UUKL7 Smoke Control Equipment UL 916 PAZX
 CSA 22.2 No. 205 PAZX7
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 Agency Compliance FCC Compliance
 Australian EMC Framework (C-Tick) European EMC Directive (CE)
 European Low Voltage Directive (CE)
 P1 Bus Interface Module (BIM) Dimensions
 5” L × 3.54” W × 2.75” D (128 mm L × 90 mm W × 70 mm D
 TX-I/O Bus Communication Protocol translation
 Power Requirements 24 Vac +/- 20% @ 50/60 Hz
 Power Output 14.4 W (0.6A at 24 Vdc)
 24 Vac Power Output: NEC Class 2, 96 VA max, fused at 4A
 Input: Class 1 Power Limited, 125 VA max. TX-I/O Bus Extension (CS/CD)
 164 ft (50 m) total max. using 14-gauge twisted pair cable Ambient operating temperature
 32°F to 122°F (0°C to 50°C), 5 to 93% rh, non-condensing UL
 UL 864 UUKL Smoke Control Equipment ULC-C100 UUKL7 Smoke Control Equipment
 UL 916 PAZX CSA 22.2 No. 205 PAZX7
 Agency Compliance FCC Compliance
 Australian EMC Framework (C-Tick) European EMC Directive (CE)
 European Low Voltage Directive (CE) a. May be used for Smoke Control installations with Smoke Control Listed Enclosures and transformers or service
 boxes. The line to the 24 Vac input transformer must not exceed 1000 VA. NEC Class 2 wiring may be used up to 96 VA, and NEC Class 1 Power Limited wiring must be used above 96 VA and up to 1000 VA.
 b. Do not use for Smoke Control installations. The line to the 24 Vac input transformer must not exceed 250 VA.
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 TX-I/O Modules TX-I/O Modules are modular expansion I/O consisting of an electronics module and terminal base. The electronics modules perform A/D or D/A conversion, signal processing, and point monitoring and command output through communication with the PXC Modular. The terminal bases provide for termination of field wiring and connection of a self-forming bus.
 The TX-I/O Power Supply provides power for TX-I/O modules and peripheral devices. It can be used in parallel to meet the power needs of large concentrations of I/O points.
 • The number of TX-I/O Modules supported is limited by the power provided by the TX-I/O Power Supply.
 • If additional power is needed for the TX-I/O Modules, additional TX-I/O Power Supply modules may be connected to the TX-I/O bus.
 The design of the TX-I/O Modules provides optimum diagnostics and results in a more efficient installation and maintenance workflow.
 • Field wiring may be terminated prior to installation of electronics.
 • Connected peripheral devices can be measured without affecting or being affected by the I/O module.
 • Hot-swappable electronic components allow powered electronics to be disconnected and replaced without removing terminal wiring or disturbing the self-forming bus.
 All TX-I/O modules provide the following features:
 • DIN rail mounting.
 • High density point count (compared to physical dimensions).
 • Hardware addressed with address keys.
 • Terminal base and plug-in I/O module electronics, which can be easily separated.
 • Removable label holder that allows for customized point labels.
 • LEDs that provide status indication and diagnostic information for the I/O module, as well as for each point on the module.
 • Connection terminals I/O module terminal base allows for wiring on the field device side; there is no need for separate terminal strips.
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 TX-I/O Module Product Numbers Analog Input, Analog Output, and Digital Input Points
 TXM1.8X and TXM1.8X-ML
 Eight points, which can be individually configured as analog input, analog output, or digital input. Provides analog input and output current (4-20 mA) and 24 Vdc supply voltage for sensors. TXM1.8X-ML is equipped with a local override/identification device (LOID), which includes an LCD signal display.
 TXM1.8U and TXM1.8U-ML
 Eight points, which can be individually configured as analog input, analog output, or digital input. TXM1.8U-ML is equipped with a local override/identification device (LOID), which includes an LCD signal display.
 Digital Input Points
 TXM1.8D and TXM1.16D
 Monitors status signals from normally open (NO) or normally closed (NC), latched voltage free/dry contacts. TXM1.8D provides eight digital input points; TXM1.16D provides 16 digital input points.
 Digital Output Points
 TXM1.6R and TXM1.6R-M
 Six digital output points. NO or NC (form C), maintained or pulsed, voltage free/dry contacts. TXM1.6R-M is equipped with manual override switches.
 Accessories
 TXA1.K12 Two sets of address keys, numbers 1-12.
 TXA1.K24 One set of address keys, numbers 1-24.
 TXA1.K48 One set of address keys, numbers 25-48.
 TXA1.K72 One set of address keys, numbers 49-72.
 TXA1.LLT-P100 Label paper, 100 sheets per package.
 TXA1.LH Replacement label holders
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 TX-I/O Module Product Diagram
 TXIO
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 TXM1.8X-ML
 2
 3V V V V
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 TX-I/O Module Symbols and Status LEDs
 LED, Symbol, or Feature
 LED or Symbol
 Indication
 – Module status as a whole (as opposed to the I/O points).
 ON Normal operation. 24 Vac (supply voltage) input present; fuse is intact.
 1
 OFF Error. • No 24 Vac (supply voltage) input. • Fuse is blown.
 Address key and module status LED (green)
 Flashing or pulsing
 • Fault indication • No address key • Remote override
 2 I/O point numbers – –
 3 Terminal number – –
 4 Test point – –
 5 Connection terminals – Use No. 1 screwdriver.
 ⊥ – System neutral
 – Configurable point
 – Output (arrow pointing OUT from center of module)
 – Input (arrow pointing IN toward center of module)
 6
 – 24 Vdc output (field supply)
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 TX-I/O Module Symbols and Status LEDs
 LED, Symbol, or Feature
 LED or Symbol
 Indication
 – 24 Vac output (field supply)
 ON Manual operation; a local override is active.
 OFF No voltage or manual operation off
 7 Override status LEDs (yellow)
 Flashing or pulsing
 • Override action • Remote override • Output: Local override is off; operation is not possible. • Input: Operation is not possible.
 8 LCD signal display – Only on TX-I/O modules with -ML suffix.
 9 Local override switch – Only on TX-I/O modules with -M or -ML suffix.
 – Status of the inputs and outputs (peripheral devices). LEDs are labeled with the I/O point number.
 ON Binary value indication
 OFF No voltage or binary value indication
 10 I/O status LEDs (green)
 Flashing or pulsing
 • Fault indication • Activity of field devices • Module unconfigured, no address key • Analog value indication
 TX-I/O Module Address Keys
 TXIO
 0062
 R1
 Figure 9. TX-I/O Address Keys and Reset Key (far right).
 Resetting a Module to Factory Settings Do the following to reset a module to the factory settings:
 1. Verify that the module is supplied with 24 Vdc.
 2. Remove the address key.
 3. Insert and then remove the reset key (Figure 9).
 All of the module status LEDs briefly light to indicate the module has been reset.
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 The TX-I/O address keys must be correctly seated and closed in order to function. Make sure the top of the address key is flush with the top of the module (Figure 10).
 1
 TXIO
 0039
 R1
 2
 TXIO
 0040
 R1
 Figure 10. Inserting the TX-I/O Address Keys.
 TX-I/O LCD Symbol Chart The TX-I/O LCD displays a symbol to indicate each point type and its current value.
 Information Type TX-I/O LCD Display
 Signal Value
 Configured Point Type
 I/O Point Number (1) (2) (3) (4) (5) (6) (7) (8)
 TX-I/O LCD Display for General Errors and Reminders.
 O
 Unconfigured
 Invalid value
 Point in manual
 override
 Open circuit
 Value above range limit
 Unconfigured
 point
 V < 22 Vdc
 Inactive point
 Short circuit
 Value below range limit
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 TX-I/O LCD Display by Point Type.
 Point Type (LCD Bottom Row)
 Normal Operation (LCD Top Row)
 Error (LCD Top Row)
 Analog Input, Resistance Temperature
 Analog Input, Voltage
 Low or high value
 No voltage
 Voltage
 Analog Input, Current
 Low or high value
 No sensor
 Analog Output, Voltage
 Low or high value
 No voltage
 Voltage
 No output
 Analog Output, Current
 Low or high value
 No sensor
 No output
 Digital Input, N/O Contact Inactive Active
 Digital Input, N/C Contact Inactive Active
 Digital Input, Counter
 Step indicator
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 TX-I/O Module Functions
 TX-I/O Module Feature Summary
 CAUTION:
 Active inputs and outputs are permitted on the same module when connected sensors are powered from that module. When sensors are externally powered, active inputs and outputs should be on separate modules.
 TX-I/O Module Product Number and Name
 TXM
 1.8X
 -ML
 TXM
 1.8X
 TXM
 1.8U
 -ML
 TXM
 1.8U
 TXM
 1.8D
 TXM
 1.16
 D
 TXM
 1.6R
 -M
 TXM
 1.6R
 Function 8 Super Universal
 8 Universal 8 DI 16 DI
 6 DO Relay
 General Local Override • • •
 LCD Display • •
 NI 1000 LS • • • •
 PT 1000 385 • • • •
 PT 1000 375 • • • •
 AI NTC 10K (w/out diode) • • • •
 NTC 100K • • • •
 0-10 Vdc • • • •
 4-20 mA • •
 AO 0-10 Vdc • • • •
 4-20 mA •a •
 a
 Static Contact (NC/NO) • • • • • •
 DI Pulse accumulator • • • • • •
 25 Hz Counter (with debouncing)
 • • • •
 10 Hz Counter (with debouncing)
 • •b
 DO ON/OFF • •
 Pulse ON • •
 a. 4-20 mA functionality is available only on point terminations 5-8. b. 10 Hz counter functionality is available only on point terminations 1-8.
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 Super Universal I/O Modules (TXM1.8X and TXM1.8X-ML) The TXM1.8X and TXM1.8X-ML Super Universal I/O modules provide 8 points, which can be individually configured as analog output, analog input, or digital input to best meet the specific application needs.
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 DANGER:
 Do not install externally-powered Universal Inputs on the same module as Universal Outputs. Having both on the same module may cause inadvertent control of the output when power to the TX-I/O is off.
 All supply terminals are connected in the I/O module, not in the terminal base.
 All Super Universal I/O modules provide:
 • AC supply voltage for peripheral devices such as valves and actuators
 • Green LED status per I/O point that varies in intensity according to the voltage and current (directly proportional)
 Active Input and Output Support
 DANGER:
 Do not install externally-powered Universal Inputs on the same module as Universal Outputs. Having both on the same module may cause inadvertent control of the output when power to the TX-I/O is off.
 CAUTION:
 Active inputs and outputs are permitted on the same module when connected sensors are powered from that module. When sensors are externally powered, active inputs and outputs should be on separate modules.
 The neutral of analog inputs and outputs must always be connected to the terminal associated with that I/O point.
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 Active input and output support includes the following:
 • Analog input and output (0-10 Vdc)
 • Analog input current 4-20 mA
 • Analog output current 4-20 mA (four current outputs maximum per module on Points 5 through 8)
 • 24 Vdc supply voltage for sensors at a maximum of 200 mA per module.
 4 to 20 mA current handling capability is available on points 1 through 4 (AIs only) and points 5 through 8 (AIs or AOs).
 Power consumption of analog points is included in the power consumption of the 8X module. Power consumption of other approved uses of supply voltage (for example, 1000 series RTS supply) must also be subtracted from the available 24 Vdc power provided by the TX-I/O Power Supply or P1 BIM.
 Analog Input Support Analog input sensor support includes:
 • 1k Nickel – Landis & Gyr curve
 • 1k Platinum – 375 and 385 coefficient
 • 10k and 100k Thermistor – Type II Curve
 Digital Input Support Digital input support includes voltage free/dry contacts and pulse counters up to 20 Hz.
 No potential (dry contact) for all points.
 The neutral of a digital input (on Digital Input, Universal and Super Universal modules) can be connected to any neutral terminal on the same module. Several digital inputs can also share a neutral terminal on the same module.
 Local Override/Identification Device TXM1.8X-ML modules are also equipped with a local override/identification device (LOID), which includes an LCD signal display. The LCD displays the following information for each IO point:
 • Configured signal type
 • Symbolic display of process value
 • Notification of faulty operation, short circuit, or sensor open circuit
 Orange LEDs indicate override status individually per point.
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 Universal I/O Modules (TXM1.8U and TXM1.8U-ML) The TXM1.8U and TXM1.8U-ML universal I/O modules provide 8 points, which can be individually configured as analog output, analog input, or digital input to best meet the specific application needs.
 TXIO
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 All Universal I/O modules provide:
 • AC supply voltage for peripheral devices such as valves and actuators
 • Green LED status per I/O point that varies in intensity according to the voltage and current (directly proportional)
 Supply Terminal Connections • All supply terminals are connected in the I/O module, not in the terminal base.
 • The neutral of a digital input (on Digital Input, Universal and Super Universal modules) can be connected to any neutral terminal on the same module. Several digital inputs can also share a neutral terminal on the same module.
 • The neutral of analog inputs and outputs must always be connected to the terminal associated with that I/O point.
 Active Input and Output Support Active input and output support includes analog input and output (0-10 Vdc).
 DANGER:
 Do not install externally-powered Universal Inputs on the same module as Universal Outputs. Having both on the same module may cause inadvertent control of the output when power to the TX-I/O is off.
 CAUTION:
 Active inputs and outputs are permitted on the same module when connected sensors are powered from that module. When sensors are externally powered, active inputs and outputs should be on separate modules.
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 Analog Input Support Analog input sensor support includes:
 • 1k Nickel – Landis & Gyr curve
 • 1k Platinum – 375 and 385 coefficient
 • 10k and 100k Thermistor – Type II Curve
 Digital Input Support Digital input support includes voltage free/dry contacts and pulse counters up to 20 Hz.
 No potential (dry contact) for all points.
 Local Override/Identification Device TXM1.8U-ML modules are also equipped with a local override/identification device (LOID), which includes an LCD signal display. The LCD displays the following information for each IO point:
 • Configured signal type
 • Symbolic display of process value
 • Notification of faulty operation, short circuit, or sensor open circuit
 Orange LEDs indicate override status individually per point.
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 Digital Input Modules (TXM1.8D and TXM1.16D)
 TXIO
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 The TXM1.8D and TXM1.16D are dedicated to monitoring, respectively, 8 and 16 digital input points.
 • They monitor status signals from normally open (NO) or normally closed (NC), latched voltage free/dry contacts.
 • All 8 points on the TXM1.8D module as well as 8 of the 16 points on the TXM1.16D module may be used as pulse counters up to 10 Hz.
 • Each input point has a green LED for status indication.
 Grounding Connections The neutral of a digital input (on Digital Input, Universal and Super Universal modules) can be connected to any neutral terminal on the same module. Several digital inputs can also share a neutral terminal on the same module.
 No potential (dry contact) for all points.
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 Digital Output Modules (TXM1.6R and TXM1.6R-M)
 TXIO
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 The TXM1.6R and TXM1.6R-M Digital Output modules provide six NO or NC (form C), maintained or pulsed, voltage free/dry contacts.
 CAUTION:
 Digital Output contacts are not internally current-limited or protected against transients. If needed, externally install an NEC-approved current limiting device, Metal Oxide Varistor (MOV), or both. See the MOV table in APOGEE Wiring Guidelines for Field Panels and Equipment Controllers (125-3002).
 • Common terminals are not internally connected. The contacts are rated for a maximum of 250 Vac at 4A resistive or 3A inductive.
 • Each I/O point has a green LED for status indication.
 • The TXM1.6R-M module is also equipped with manual override switches. An orange LED per override switch indicates override status individually per point.
 Digital Output Common Connections Digital Output common is isolated for each relay and must be externally wired to other DO common if needed.
 DANGER:
 Digital Output modules connected to high voltage should incorporate a readily accessible disconnect device outside the panel. All low voltage and high voltage wiring must be routed separately within an enclosure so that low voltage and high voltage wiring cannot come in contact with each other. High- and low-voltage circuits cannot be located on adjacent terminals within a module.
 Separate knockouts should be used for high voltage and low voltage wiring. Leave at least 2 inches (50.8 mm) of space between the Class 2 wires and other wires in the panel.
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 TX-I/O Power and Communication Modules The TX-I/O Power Supply and Bus Connection Module provide power and communications for the TX-I/O modules.
 All installations with more than one DIN rail require either a Bus Connection Module or TX-I/O Power Supply for each additional DIN rail.
 TX-I/O Power Supply The TX-I/O Power Supply bridges communication and power from one DIN rail to another and generates 24 Vdc at 1.2A to power TX-I/O modules and peripheral devices.
 • An LED provides an indication of 24 Vdc on the TX-I/O bus.
 • Up to 4 TX-I/O Power Supplies can be operated in parallel, with a maximum of two per DIN rail.
 • All installations with more than one DIN rail require either a Bus Connection Module or TX-I/O Power Supply at the start of each additional DIN rail. The devices can be located either within a row of TX-I/O modules or at the beginning of a new DIN rail.
 − When added to an existing DIN rail, the TX-I/O Power Supply provides additional 24 Vdc power to the modules in that row.
 − When added as the first module on a new DIN rail, the TX-I/O Power Supply bridges the communication bus from one DIN rail to another and provides 24 Vdc power to the additional modules on that DIN rail.
 The TX-I/O Power Supply performs the following functions:
 • Transfers 24 Vac at 4A to power TX-I/O modules and peripheral devices.
 • Routes CS (+24 Vdc Communication Supply) and CD (Communication Data signal) between DIN rails.
 • Provides an input point for 24 Vac to power additional peripheral devices.
 • Isolates the 24 Vac peripheral device supply in case of overload or short-circuit. The replaceable AC fuse can be accessed from an installed module.
 • Indicates the AC fuse status with an LED for easy diagnostics.
 TX-I/O Power Supply Product Numbers TXS1.12F4 TX-I/O Power Supply for the TX-I/O Modules, 28.8 W at 1.2A, fused at 4A
 TXS1.12F10 TX-I/O Power Supply for the TX-I/O Modules, 28.8 W at 1.2A, fused at 10A
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 TX-I/O Power Supply Product Diagram
 24V24V1
 2 3 45 6
 CSCD
 24V
 TCSCD
 TXIO00NextAvailBR1
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 2 34
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 TX-I/O Power Supply Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature Status Indication
 CS – 24 Vdc Communication Supply. 1
 CD – Communication Data (Signal).
 2 TX-I/O Bus Connector (female)
 – Connection for the PXC Modular, or left covered if at the start of a TX-I/O bus.
 ON Normal operation. 24 Vac (supply voltage) input present; fuse is intact.
 3 Fuse LED for 24 Vac supply to peripheral devices OFF Error.
 • No 24 Vac (supply voltage) input. • Fuse is blown.
 4 24V~ – Supply voltage, 24 Vac input.
 ⊥ – System neutral.
 ON Normal operation. 24 Vdc bus voltage is in the acceptable range. 5 (green) Module supply/field supply voltage, 24 Vdc (conductor CS, measured on bus).
 OFF Error. 24 Vdc bus voltage is outside the acceptable range. • Insufficient or shorted supply of the I/O bus.
 • An AC/DC converter is faulty.
 6 TX-I/O Bus Connector (male) – Connection for TX-I/O Modules.
 Supply Terminal Connections • 24 Vac supply terminals are fused (replaceable) for Class 2 (24 Vac at 50/60 Hz)
 through the TX-I/O Power Supply or Bus Connection Module.
 • 24 Vdc supply terminals are connected in the I/O module, not in the terminal base. 24 Vdc is supplied and overload protected in the TX-I/O Power Supply and current-limited in the Bus Connection Module.
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 TX-I/O Bus Connection Module The Bus Connection Module bridges communication and power from one DIN rail to another.
 All installations with more than one DIN rail require either a Bus Connection Module or TX-I/O Power Supply at the start of each additional DIN rail. The devices can be located either within a row of TX-I/O modules or at the beginning of a new DIN rail.
 The Bus Connection Module performs the following functions:
 • Passes 24 Vac at 4A to power TX-I/O modules and peripheral devices.
 • Routes CS (+24 Vdc Communication Supply) and CD (Communication Data signal) between DIN rails.
 • Provides an input point for 24 Vac to power additional peripheral devices.
 • Isolates the 24 Vac peripheral device supply in case of overload or short-circuit. The replaceable AC fuse can be accessed from an installed module.
 • Indicates the AC fuse status with an LED for easy diagnostics.
 TX-I/O Bus Connection Module Product Numbers TXS1.EF4 TX-I/O Bus Connection Module, fused at 4A
 TXS1.EF10 TX-I/O Bus Connection Module, fused at 10A
 Bus Connection Module Product Diagram
 24V
 1 2 3
 45 6
 CSCD
 24V
 TCSCD
 TXIO0NextAvail1R1 1
 2 34
 5
 Bus Connection Module Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature Status Indication
 CS – 24 Vdc Communication Supply. 1
 CD – Communication Data (Signal).
 2 TX-I/O Bus Connector (female) – Connection for the PXC Modular, or left covered if at the start of a TX-I/O bus.
 ON Normal operation. 24 Vac (supply voltage) input present; fuse is intact.
 3 Fuse LED for 24 Vac supply to peripheral devices OFF Error.
 • No 24 Vac (supply voltage) input. • Fuse is blown.
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 Bus Connection Module Features, Symbols, and Status LEDs.
 LED, Symbol, or Feature Status Indication
 24V~ – Supply voltage, 24 Vac input. 4
 ⊥ – System neutral.
 5 TX-I/O Bus Connector (male) – Connection for TX-I/O Modules.
 Supply Terminal Connections • 24 Vac supply terminals are fused (replaceable) for Class 2 (24 Vac at 50/60 Hz)
 through the TX-I/O Power Supply.
 • 24 Vdc supply terminals are connected in the I/O module, not in the terminal base. 24 Vdc is supplied and overload protected in the TX-I/O Power Supply and current-limited in the Bus Connection Module.
 Extending Communication If an installation requires more than one DIN rail, connect the Communication Supply (CS) and Communication Data (CD) terminals from the Bus Connection Module to the CS and CD terminals on the first device of every additional DIN rail (either a TX-I/O Power Supply or Bus Connection Module).
 TX-I/O Power Supplies and Bus Connection Modules include a second set of CS and CD contacts to simplify connection of additional DIN rails. Ensure that the system neutral is installed.
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 PX Series Enclosures and Service Boxes PX Series enclosures house both electronic and pneumatic components. The enclosures include a perforated backplane for mounting of the PXC series controllers, Power Modular Equipment Controllers, Point Expansion Modules or other electronic or pneumatic components.
 TXIO
 0016
 R2
 PX
 C00
 48R
 1
 s
 PX
 C00
 47R
 1
 s
 Enclosure Features • Available in three sizes to match installation needs: 18", 19", and 34".
 • Sturdy construction accommodates secure conduit fittings and protects components against incidental contact and falling dirt.
 • UL Smoke Control listed for indoor use (19" and 34" enclosures only).
 • Multiple knockouts along the top and bottom.
 • Perforated backplane extends wall-to-wall for mounting of additional equipment.
 • Spacious interior for easy routing and termination of wiring.
 The 18” enclosure is a pull-box type utility cabinet for low cost installations. It is factory-equipped with the following:
 • Factory-installed 16” × 12” perforated panel
 • DIN rail and wire tie bar kit
 The 19” and 34” PX series enclosures are factory-equipped with the following:
 • Factory-installed backplane assembly, which includes wire tie down rails and DIN rails
 • Label pouch
 • Hinged door and key lock
 • Conduit knockouts and venting
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 Service Box Features Two optional service boxes are available for mounting inside the 19” or 34” enclosure.
 CAUTION/ATTENTION
 ME
 C00
 12R
 2
 CTLR
 PT B
 LKS
 H N
 E24V
 AC
 TUATO
 RS
 H N
 TRANSFORMER
 CTLR, PT BLKS(24 Vac)
 24V ACTUATORS
 POWERSWITCH
 WIRE COVER
 • One service box provides step-down power from 115V to 24V, two Class 2 24 Vac
 power terminations (100 VA for controllers and I/O modules and 60 VA for actuators), and two un-switched 115 Vac outlets to power accessory devices such as modems and Portable Operator’s Terminals.
 • A second service box provides step-down power from 230V to 24V and Class 2 24 Vac power terminations. Both service boxes provide protection against electrical transients.
 Product Numbers Controller Range PXA-ENC18 18" PX Series Enclosure
 PXA-ENC19 19" PX Series Enclosure
 PXA-ENC34 34" PX Series Enclosure
 Accessories 549-506 115V Service Box
 549-507 230V Service Box
 PXA-ENC19.REPL.DR Replacement door for 19” PX series enclosure
 PXA-ENC34.REPL.DR Replacement door for 34” PX series enclosure
 PXA.ENC.PAINT PX series enclosures touch-up paint
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 Enclosure and Service Box Specifications
 18" Enclosure Dimensions
 PXA-ENC18 18”H × 14”W × 6”D
 (457.2 mm × 355.6 mm × 152.4 mm) UL Listed NEMA Type 1 Enclosure, Pull-box style
 Operating Environment
 Ambient operating environment +32°F to +122°F (0°C to +50°C), 93% rh (Non-condensing)
 Mounting Surface Building wall or structural member
 Agency Listings
 Agency Compliance UL 508A
 FCC Compliance
 19" and 34" Enclosures Dimensions
 PXA-ENC19 19”H × 22”W × 5.75”D
 (482.6 mm × 558.8 mm × 146.05 mm) UL Listed NEMA Type 1 Enclosure, Hinged Door with lock
 PXA-ENC34 34”H × 22”W × 5.75”D
 (863.6 mm ×558.8 mm × 146.05 mm) UL Listed NEMA Type 1 Enclosure, Hinged Door with lock
 Operating Environment
 Ambient operating environment +32°F to +122°F (0°C to +50°C), 93% rh (Non-condensing)
 Mounting Surface Building wall or structural member
 Agency Listings
 UL UL 864 UUKL Smoke Control Equipment
 ULC-C100 UUKL7 UL 916 PAZX
 UL 508A
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 Agency Compliance FCC Compliance
 Australian EMC Framework - with metal enclosure, maximum opening size is 34" European EMC Directive (CE) - with metal enclosure, maximum opening size is 34"
 European Low Voltage Directive (LVD)
 Service Box Electrical
 Power Requirements 115 Vac Service Box
 115 Vac @ 60 Hz, ±15% Vac, ±5% Hz, 200 VA maximum protected by 15A circuit breaker
 230 Vac Service Box 230 Vac @ 50/60 Hz, ±15% Vac, ±5% Hz,
 200 VA maximum protected by 10A circuit breaker Service Box 24 Vac Output
 Total output: 175 VA, with a maximum output of 60 VA from the 24V Actuators (Class 2) connector.
 PX Series Enclosure Dimensions
 18" Enclosure
 TXIO
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 R2 6.060
 18.000
 14.000
 s
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 PX Series Enclosure Placement
 CAUTION: Enclosure must be mounted on a non-vibrating surface, at least 12 feet (3.7 m) away from radio equipment and 5 feet (1.5 m) from large motors or VFD.
 Under no circumstances should the enclosure be mounted on ductwork or HVAC equipment.
 DOOR CLEARANCE
 DOOR CLEARANCEMinimum of 28" (711 mm)from wall to nearest object.Otherwise, remove door.
 FIELD PANEL TOP6"
 (153 mm)
 NEAREST OBJECT5.00" (127 mm)FROM RIGHTOF PANEL,ANY DEPTHFROM WALL
 1" GRID(25 mm)
 22"(559 mm)
 Minimum 19" toPerpendicular Wall
 NEAREST OBJECT5.00" (127 mm)
 FROM LEFT OF PANEL7.00" (178 mm)
 OUT FROM WALL
 CAUTION
 ATTENTION
 - Leave a minimum of 2" (50.8 mm) between top of enclosure and wiringtrough and at least 5" (127 mm) between individual cabinets. - Laissez un minimum de 2" (50.8 mm) entre le haut de l’armoire et lefaisceau de cables et un minimum de 5" (127 mm) entre les armouires individuelles.
 CAUTION
 ATTENTION
 - Leave a minimum of 2" (50.8 mm) between top ofenclosure and wiringtrough and at least 5" (127 mm) between individual cabinets. - Laissez un minimum de 2" (50.8 mm) entre le haut de l’armoire et lefaisceau de cables et un minimum de 5" (127 mm) entre les armouires individuelles.
 TXIO
 0013
 R1
 135 40
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 PANELOR OTHER
 OBJECT
 ENCLOSUREFIELDEQUIP.
 OR OTHEROBJECT
 FLOOR
 22"(559 mm)
 6’(1.8 mm)
 *5"[MIN]
 (127 mm)
 LIFTTO
 REMOVEDOOR
 CONDUIT TROUGH
 19" [MIN] TO WALL2" (50.8 mm) SPACING
 FOR STANDARD NIPPLE
 28"[MIN]
 (711 mm)DOOR CLEARANCEOUT FROM WALL
 TXIO
 0014
 R2 *MINIMUM OF 12’ (3.7m) FROM RADIO EQUIPMENT
 AND 5’ (1.5m) FROM LARGE MOTORS OR VFD.
 *5"[MIN]
 (127 mm)FOR 7" DEEP
 OBSTRUCTION(178 MM)
 • Space between door panel and opening obstruction must be at least 11 inches
 (279.4 mm) to allow for door removal at 40 degrees, or 28 inches (711 mm) with a cabinet mounting at least 19 inches (483 mm) from the left side wall to allow door to completely open at 135 degrees.
 • Minimum spacing between the panel and any left (hinged side) obstruction is 1 inch spacing for every 1 inch of depth, starting at 5 inches (127 mm) to the left.
 • Minimum spacing between the panel and any right (lock side) obstruction is 5 inches (127 mm) to the right at any depth.
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 Chapter 3—Applications Chapter Topics
 This chapter describes the program and applications provided with or available for the PXC Modular series. The following topics are discussed in this chapter:
 • Operator Interface
 − Field Panel GO
 • Powers Process Control Language (PPCL) Point Database and Control Program
 − Control Programs
 − Point Database
 • Applications
 − Adaptive Control
 − Alarm Management
 − Daylight Saving Time
 − Equipment Scheduling
 − Loop/Loop Tuning
 − Start/Stop Time Optimization (SSTO)
 − Time and Calendar
 − Trend Data Collection
 − User Access and Privileges
 • Customized Applications
 Operator Interface An operator issues commands or requests to the PXC Modular using an operator terminal and the operator interface. The operator interface is the software that allows the operator to communicate interactively with the PXC Modular series. The operator interface does the following:
 • Interprets and processes commands entered from operator terminals.
 • Formats and sends all output directed to the operator.
 • Provides levels of operator access, which controls an operator’s access and authority to perform certain functions.
 The operator interface is described in detail in the APOGEE Field Panel User's Manual (125-3000). This manual is designed to help you become familiar with and use the operator interface. It describes the functions necessary for everyday operation of your system, plus the higher-level functions for commanding, displaying, editing, scheduling, networking, alarm management, and others.
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 Field Panel GO Field Panel GO provides a Web-based user interface to your APOGEE® Building Automation System. It is an ideal solution for small or remote facilities with field panels on an Ethernet Automation Level Network (ALN). (Additional license required.)
 A Field Panel GO Web server-enabled controller can accommodate an unlimited number of user accounts, with up to two concurrent operator sessions. And each user account can be defined with customized levels of access and privileges to the system.
 Field Panel GO encompasses the following operator applications:
 • Alarm Status and acknowledgement
 • Graphical Monitoring and Control
 • Point Commander
 • Schedule Overrides
 • Status Reporting
 • Historical Data Reporting
 • Setup and Customization
 Contact your local Siemens Building Technologies representative for more information on Field Panel GO.
 Powers Process Control Language (PPCL) Control Program and Point Database
 The control programs and point database are stored in RAM. This information can also be saved or loaded into the PXC Modular using APOGEE® Datamate software or Insight software.
 Control Programs The control programs define all user-defined control logic, calculations, applications, and so on for the PXC Modular. PPCL is written in an English-based programming language called Powers Process Control Language (PPCL). It is a powerful programming language developed specifically for controlling Heating, Ventilating, and Air Conditioning (HVAC) equipment. Multiple PPCL programs can be run simultaneously to provide instructions for the PXC Modular to operate equipment, control system loads, and optimize the system operation.
 For a complete description of PPCL and how to use it, see the APOGEE Powers Process Control Language (PPCL) User's Manual (125-1896). This manual is available from your local Siemens Building Technologies representative.
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 Point Database The PXC Modular series has the basic capabilities required to control and monitor a facility. However, the operator (or the installer) must program specific instructions into the PXC Modular and create databases that are customized for your particular facility. The databases contain information, such as point names, addresses, schedules, and alarm information for the equipment being supervised by the PXC Modular.
 The PXC Modular uses information from the point database to define each point so that the firmware and the software know how to evaluate or command the point. Among the items kept in the point database are the following:
 • Location, or address of field inputs/outputs
 • Logical point names and descriptions of points
 • Point type
 • Alarm information
 • Current value of a point
 • Information to convert analog signals to engineering units (slope and intercept constants)
 The point database is described in detail in the APOGEE Field Panel User's Manual (125-3000).
 Applications Applications are an important part of the energy management capabilities of your system. The applications that you can incorporate into the operation of your system include:
 • Adaptive Control
 • Alarm Management
 • Daylight Saving Time
 • Equipment Scheduling
 • Loop/Loop Tuning
 • Start/Stop Time Optimization (SSTO)
 • Time and Calendar (schedules, daylight savings time)
 • Trend Data Collection
 • User Access and Privileges
 Adaptive Control Adaptive control is a closed loop control algorithm that auto-adjusts to compensate for mechanical system/load/seasonal changes. It is designed to eliminate the compromises of traditional Proportional, Integral, Derivative (PID) control. When compared to traditional PID control, adaptive control provides more efficient, robust, fast, and stable control. Adaptive control achieves superior performance in a dynamic, non-linear system in terms of response time and holding steady state, while minimizing error, oscillations, and actuator repositioning.
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 Alarm Management An alarm is a status that indicates whether a point value or state is above or below a defined value. Alarm management is the strategy used to define, route, acknowledge, and resolve those alarms.
 Points are defined as alarmable for the following reasons:
 • To prevent critical problems. Points that affect human safety or can cause a severe problem in building operation should be defined as alarmable. For example, an alarm that notifies you that the temperature of a heating coil is too low and action must be taken before it freezes.
 • To notify you when equipment is not functioning properly. Sometimes problems may occur and go unnoticed. Alarming is a useful tool to identify equipment that is not working properly and to prevent other devices from becoming damaged.
 • To announce scheduled maintenance. For example, an alarm can notify you when it is time to change air filters.
 Daylight Saving Time The Daylight Saving Time (DST) functionality adjusts the system time to match the daylight saving time change-over. If your area uses daylight saving time, this feature offers a convenient method to automatically adjust the system clock.
 Equipment Scheduling Equipment Scheduling is designed to provide 365-day, time-based control of a space in a facility. The basic design of this application begins with a definition of the space, called a zone. The state of the zone dictates how the field panel controls the points associated to that space. The state of the zone is known as the mode (in this document it is referred to as the current mode value of the zone).
 Loop/Loop Tuning The loop application is the PPCL Proportional, Integral, Derivative (PID) control loop algorithm. The loop tuning application evaluates and calculates gains and sample times for existing LOOP statements in PPCL. This feature calculates appropriate Proportional, Integral and Derivative (PID) gains and sample time for a selected control loop, based on specific building and control information defined in the LOOP statement. When complete, you decide how to apply the newly calculated variables.
 Start/Stop Time Optimization (SSTO) Start/Stop Time Optimization (SSTO) is an optional, self-adjusting routine that affects the start and stop times of various occupancy modes. SSTO can help conserve energy by starting a heating or cooling process, prior to occupancy, as late as possible. SSTO can also stop heating or cooling a zone as early as possible, prior to vacancy.
 For example, a meeting in August occurs at 1:00 P.M. and lasts until 4:00 P.M. Based on the information provided in SSTO parameters, the equipment scheduling application calculates the latest possible time cooling can start and still reach the cooling setpoint. Also, calculations are made to determine the earliest time cooling can stop without affecting comfort limits.
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 Time and Calendar Calendar dates (in the form of day shifts and replacement days) are entries used to supplement the equipment scheduling application. Time functions compensate for Daylight Savings Time (DST) and provide time-based control for building equipment.
 Trend Data Collection Trending is a function that records point data over time. Trend data is either collected when the current point value changes by a specified amount (the trend COV limit), or point values are recorded after the system waits a specific amount of time and then the process is repeated.
 Trend data can be uploaded from the field panel to the Insight workstation for storage and reporting, and the data can be converted to several spreadsheet formats for further analysis and reporting.
 User Access and Privileges A user issues commands or requests to the PXC Modular Series using an operator terminal and the operator interface program that resides in the PXC Modular Series. The operations that a particular user can perform depend on the access level assigned to each field panel function in their user account.
 User accounts are used to manage access and security for field panels on a specified Automation Level Network (ALN). By creating individual accounts, a system administrator can control each user’s access to objects and functions residing in field panels on a specified ALN.
 Specifically, a system administrator can perform the following tasks:
 • Define the users that can access an ALN
 • Assign access to access groups
 • Assign privileges to field panel functions residing on an ALN
 Controlling User Access to Field Panel Functions The following four access levels can be assigned to any field panel function for any user.
 • No Access – Users cannot see the function.
 • Read Only – Users can only view the value or status of objects.
 • Command – Users can command or display the value or status of objects.
 • Edit – Users can add, delete, command, modify, and view objects.
 Example If a user has a Command access level for the Point Editing function, then only the functionality required to command a point is available to them. They do not see or have access to the prompts required to add, modify, or delete a point definition.
 For more information on user accounts and privileges, see the APOGEE Field Panel User's Manual (125-3000).
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 Customized Applications Some PXC Modular Series applications are created in the Powers Process Control Language (PPCL). These applications use PPCL statements and additional hardware to perform customized operations or functions in your system. Examples of applications created in PPCL include:
 • Duty Cycling
 • Enthalpy and Dry Bulb Economizer Control
 • Peak Demand Limiting (PDL)
 Information on how to customize these applications for your facility is included in the APOGEE Powers Process Control Language (PPCL) User's Manual (125-1896) and the APOGEE Field Panel User's Manual (125-3000). These manuals are available from your Siemens Building Technologies representative.
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 Chapter 4—Troubleshooting Chapter Topics
 The following information is for qualified service personnel only.
 This chapter describes corrective measures you can take if you encounter a problem with a PXC Modular controller. If you encounter a symptom or a problem not covered in this manual, contact your local Siemens Building Technologies representative. The following topics are discussed in this chapter:
 • Service Information
 • Ordering replacement parts
 • Controller Troubleshooting
 • RS-485 Expansion Module Troubleshooting
 • TX-I/O Module Troubleshooting
 • Error Status Messages
 • Reinstalling the Mounting Tabs
 Service Information
 When troubleshooting, record the problem and what actions were performed immediately before the problem occurred. Being able to describe the problem in detail is important should you need assistance from your local Siemens Building Technologies representative.
 When removing power to a PXC Modular to perform maintenance or service, make sure that the person in charge of the facility is aware of this and that appropriate steps are taken to keep the building in control.
 To view the status of the PXC Modular and to call up reports for troubleshooting, you can use an operator's terminal and the operator interface or an Insight® workstation. For more information, see the following documentation:
 • APOGEE Field Panel User's Manual (125-3000).
 • Insight 3.8.1 or Later Documentation. To view Insight documentation, see the Insight Online Documentation window, which you can access from the Insight Main Menu or the Insight program group.
 It is good practice to back up the PXC Modular database routinely and whenever changes are made to the database or new equipment is added.
 While performing the troubleshooting procedures outlined in this manual, you may wish to refer to the APOGEE Wiring Guidelines for Field Panels and Equipment Controllers (125-3002).
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 Electrostatic Discharge Requirements An electrostatic discharge (ESD) wrist strap is generally not required when installing or servicing a PXC Modular. However, if the field panel is installed in a very dry environment where a high static discharge is likely, an ESD wrist strap is recommended.
 Ordering Replacement Parts If a PXC Modular is not operating correctly, it should be replaced. Contact your local Siemens Building Technologies representative for ordering and replacement information.
 Controller Troubleshooting Find the symptom below that best describes the problem. Perform the corrective action that follows. If the problem persists or other symptoms are present, contact your local Siemens Building Technologies representative.
 A. The PXC Modular RUN LED is on solid.
 The PXC Modular RUN LED is steadily lit during normal operation to indicate that 24 Vac power is ON and the application firmware has booted.
 B. The BATT LOW LED is on or the battery low warning is displayed at the operator's terminal.
 CAUTION:
 If you do not have a current backup, save the database before continuing.
 1. Check that the mylar insert was removed from the AA (LR6) battery holder. 2. Check for polarity (+ to +) and (- to -). 3. Check that the battery is properly seated in its holder. 4. Replace the battery. For more information, see the section Replacing the Battery in
 this manual.
 C. The PXC Modular RUN LED is off.
 1. Verify that power is connected. 2. Check the service box and transformer ON switches. 3. If power is ON, verify that the application firmware has booted. 4. Measure voltage on 24V~ and ⊥ (Terminals 1 and 2).
 D. The TX and RX LEDs are off or on solid. No communication over ALN trunk.
 1. Verify that the ALN trunk is connected to the PXC Modular. 2. On a two-wire ALN trunk, verify that the shield is connected to the enclosure ground
 and not the S-pin. (See number 5 in the PXC Modular Product Diagram.)
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 3. Verify the field panel address and communication speed. 4. Verify that the extended ALN trunk is operating.
 E. No communication is possible with the HMI port. The PXC Modular RUN LED is ON.
 1. Verify that HMI port and your terminal are set to the same communication speed. The factory default communication speed setting for the HMI port is 115.2 Kbps, 8-N-1, no hardware flow control (Xon/Xoff supported).
 2. Verify that the cable from the controller to the operator's terminal is properly connected at both ends.
 3. Open the enclosure and check HMI extension cable at both ends for proper connection. Unplug extension cable and plug directly into port.
 F. Program and database not down-line loading properly.
 Verify that the Insight® software is Revision 3.8.1 or later.
 RS-485 Expansion Module Troubleshooting
 Before performing any RS-485 Expansion Module troubleshooting procedures, complete a successful check-out of the PXC Modular.
 A. The RS-485 Expansion Module RUN LED is off.
 1. Check that the Expansion Module is properly seated on the DIN rail. 2. Verify the connection between the RS-485 Expansion Module and the PXC Modular
 (Numbers 4 and 5 in the RS-485 Expansion Module Product Diagram).
 B. No communication over FLN trunk.
 1. Verify that the FLN trunk is connected to the RS-485 Expansion Module. 2. Verify the FLN address and communication speed. 3. Verify the FLN trunk is connected to the correct FLN port (Number 1 in the RS-485
 Expansion Module Product Diagram).
 TX-I/O Module Troubleshooting A. The module status LED is flashing or the I/O status LED is flashing
 on an open point. All points are operating normally.
 • The TX-I/O Power Supply and Bus Connection Module only supply 24 Vac to TX-I/O Modules on the male bus connector.
 • TX-I/O Modules on the female bus connector do not receive power and have a fault condition (Figure 11).
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 • Do not connect TX-I/O modules directly to the PXC Modular Controller. The PXC Modular Controller does not have a bus power supply (Figure 11).
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 Problems: 1) TX-I/O Module is connected to the PXC Modular. 2) TX-I/O Module is connected to the female bus connector of the Bus Connection Module.
 Problem: TX-I/O Modules are connected to the female bus connector of the TX-I/O Power Supply.
 Figure 11. Incorrect Module Placement.
 B. Points cannot be read or commanded from the operator's terminal at the PXC Modular.
 1. Verify that failed points have been properly addressed. 2. Verify that points are not under operator priority. 3. Verify the status of the points at the operator's terminal.
 C. LAI point does not function properly or displays as failed (*F*).
 1. Verify that the field input device is within range. 2. Verify that the correct current is supplied to the device, as in a 4 to 20 mA device. 3. Verify that points are properly terminated on the module.
 D. Analog Input reads out of range.
 Verify that the slope/intercept settings are correct.
 E. Analog input/output points displayed at operator's terminal of the PXC Modular are not reading as expected.
 1. Verify that all slope/intercept entries are correct. 2. Verify that the sensor is functioning properly. Contact your local Siemens Building
 Technologies representative if the sensor requires replacement.
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 F. LAO point does not function properly or displays as failed (*F*). The output does not change when commanded.
 1. Verify that the device connected to the point is functioning properly and is not shorted out.
 2. Verify that points are properly terminated on the module. 3. Verify that the correct voltage is supplied to the device.
 Error Status Messages For error status messages, see the APOGEE Field Panel User's Manual (125-3000).
 Reinstalling the Mounting Tabs Do the following to reinstall a DIN mounting tab:
 1. Place the wire spring clip into the pocket in the channel for the mounting tab.
 2. Make sure the mounting tab is face down.
 3. Working from the center (inside) of the base, slide the mounting tab into the channel (Figure 12).
 The end with the screw hole slides into the channel first.
 PX
 C00
 26R
 1
 Slide DIN clip intoposition from the center(inside) of base
 2
 Insert spring clipinto pocket beforeinserting DIN clip
 1
 Figure 12. Reinstalling a DIN Mounting Tab.
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 Glossary This section contains a glossary of terms and acronyms that are used in this manual. For definitions of commonly used terms as well as acronyms and abbreviations associated with the APOGEE Automation System, see the Technical Glossary of Building Controls Terminology and Acronyms (125-2185). This book is available from your local Siemens Building Technologies representative.
 100Base-TX Fast Ethernet network implementation. 100Base-TX stands for 10Mbps baseband twisted-pair cable. The “X” stands for 100Base-X, the IEEE identifier for the media system used by 100Base-TX.
 10Base-T Ethernet network implementation. 10Base-T stands for 10Mbps baseband twisted-pair cable.
 Adaptive Control Closed loop control algorithm that auto-adjusts to compensate for mechanical system/load/seasonal changes.
 AEM/AEM100/AEM200 Devices that allow APOGEE field panel networks to communicate with the Insight workstation across an Ethernet network. The APOGEE Ethernet Microserver (AEM) operates on a 10Base-Tconnection, but can also be routed across low speed networks (for example, across Frame Relay). The AEM100 supports auto-sensing 10Base-T and 100Base-TX Ethernet communication. The AEM200 adds a second serial port, allowing MMI access without disconnecting from the Insight network.
 alarm priority Ranking of a point alarm.
 ALN Devices Extends Protocol 2 networks, leased line Modem, TI-2, Fiber Optic TIs, and TIE. The terms ALN device and BLN device are identical. Product documentation may refer to these devices as ALN devices, BLN devices, or ALN/BLN devices.
 analog input-electric Analog input point that receives either a current, voltage, or resistance input signal.
 analog output-pneumatic Analog output point that outputs a pneumatic signal.
 AO-V point Physical analog output point that generates a voltage signal.
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 Automation Level Network (ALN) Field panel (Protocol 2, Ethernet, or BACnet/IP) network consisting of PXC Modular Series, MBCs, RBCs, PXC Compact Series, MECs, and FLN Controllers. BACnet/IP ALNs may also contain Insight BACnet/IP-capable workstations and third-party BACnet devices. The Automation Level Network (ALN) and Building Level Network (BLN) are identical. Product documentation may refer to these networks as ALN, BLN, or ALN/BLN.
 Automation Level Network Devices Extends Protocol 2 networks, leased line Modem, TI-2, Fiber Optic TIs, and TIE.
 BACnet A data communication protocol for Building Automation and Control Networks, ANSI/ASHRAE Standard 135-2004. BACnet allows devices from multiple manufacturers to work together on a network.
 BACnet Broadcast Message Device (BBMD) BBMDs pass BACnet Broadcast Messages to other BBMDs on the network, allowing these messages to reach BACnet devices on the other side of a subnet router.
 BACnet Encoded Name A numeric representation of an object name that exceeds the APOGEE standard of 30 alphanumeric characters or less per name.
 BACnet/IP BACnet over IP protocol.
 BBMD See BACnet Broadcast Message Device.
 broadcast Destination IP address that represents all interfaces on all hosts. Usually, this is restricted to all hosts on the local subnet.
 Building Level Network (BLN) The Building Level Network (BLN) is now called the Automation Level Network (ALN). However, at this time, all firmware prompt strings continue to use the BLN abbreviation.
 command priority Ranking of a point command.
 current value Last commanded or sensed value of a logical point.
 Device ID Uniquely identifies a device object on the BACnet Inter network.
 Device Instance Number A number assigned to a BACnet device (for example, a BACnet field panel) that uniquely identifies it on the BACnet/IP network.
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 Device port A USB Device port supports a generic serial interface for an HMI or Tool connection.
 Device Specific Name A textual representation of a BACnet object name that meets the APOGEE naming standard of 30 alphanumeric characters or less.
 digitized value Integer value used by the MEC to determine the logical value, state, and condition of logical points.
 Domain Name Server (DNS) Common method of assigning computer names in UNIX-based networks. A DNS server maintains a list of host names and IP addresses, allowing computers that query them to find remote computers by specifying host names rather than IP addresses. DNS is a distributed database; therefore, DNS servers can be configured to use a sequence of name servers, based on the domain in the name being looked for.
 Dynamic Host Configuration Protocol (DHCP) Protocol used for automatic TCP/IP configuration of nodes across a network. DHCP dynamically assigns addresses to nodes and allows for central administration of addresses.
 dynamic point information Information stored in the point database that may change during system operation and is not part of the data entered when defining points.
 enclosure Metal case that houses the field panel components.
 English units The foot-pound-second system of units for weights and measurements.
 enhanced alarming Application that allows floating alarms and alarm segregation.
 Ethernet ready Any device that communicates over Ethernet cabling. For example, both Ethernet ALN/BLN and BACnet/IP field panels are Ethernet ready, even though they use different communication protocols.
 Field Level Network (FLN) To more closely reflect current technology, the Floor Level Network (FLN) is now called the Field Level Network. Data communications link that passes information between an FLN device or devices and an Automation Level Network (ALN) device. Unitary Controllers (UC) and Terminal Equipment Controllers (TEC) are examples of FLN devices.
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 HAND-OFF-AUTO (HOA) switches Manually operated control switches located on the face of HOA equipped MECs and point expansion modules that enable digital output points to be manually placed into HAND (ON), OFF, or AUTO control. Analog outputs can be placed into AUTO and nine manual control positions.
 Host port A USB Host port provides support for USB modems and line printers.
 Human-Machine Interface (HMI) port To more closely reflect current technology, the Man-Machine Interface (MMI) port is now called the Human-Machine Interface (HMI) port. However, at this time, all firmware prompt strings continue to use the MMI abbreviation.
 Instance ID The identifying number for objects (for example, points) within a BACnet device. Instance IDs can be assigned manually or automatically within the range set for the host device.
 Internet Protocol (IP) A connection-less protocol that allows a packet to travel across multiple networks on its way to its destination. IP is the network layer of TCP/IP suite.
 Intrinsic Alarming BACnet alarming that incorporates alarm destinations (via Notification Classes) within a single alarm message. BACnet intrinsic alarming replaces both standard and enhanced APOGEE alarming.
 multicast Destination IP address that represents one or more interfaces. IP datagrams sent to a multicast address will be sent to all hosts participating in this multicast group.
 notification class Replaces APOGEE Alarm Destinations in BACnet/IP. Notification Class supports enable/disable based on the day of week and time of day and the alarm priority for all points associated with it.
 Plain Old Telephone Service (POTS) Acronym for the standard telephone service that is used in most homes. Communication speed is generally restricted to 52K bps.
 point condition State of a point such as normal, alarm, alarm-by-command, failed, operator disabled, or proofing.
 Read Only Memory (ROM) Non-volatile, permanent, but field-programmable memory that stores the operating system of the MEC. MEC ROM stays intact even in the event of a power surge, a power loss, or failure of the battery backup.
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 Remote Automation Level Network (ALN) Automation Level Network (ALN) hosted by a remote field panel. The ALN is only seen at the remote site and at a centrally located Insight workstation.
 remote field panel Field panel not directly connected to the Insight ALN. Remote field panels connect over the telephone lines using a dial-up modem, or over an Ethernet network using an AEM/AEM100/AEM200.
 service box Component that receives the line power and converts it to 24 Vac for the field panel.
 telnet Program that runs on top of TCP/IP, it is the Internet standard protocol for remote login.
 text-based terminal Operator terminal that displays and accepts text only.
 To-Fault A BACnet event indicating that the BACnet object (point) has transitioned to the Fault state from some other state for the recipient or device. A BACnet object mayor may not require acknowledgement of this event by a user.
 To-Normal A BACnet event indicating that the BACnet object (point) has transitioned to the Normal state from some other state for the recipient or device. A BACnet object mayor may not require acknowledgement of this event by a user.
 To-OffNormal A BACnet event indicating that the BACnet object (point) has transitioned to the OffNormal state from some other state for the recipient or device. OffNormal states in BACnet are: OffNormal, high-limit, low-limit, and life-safety-alarm. A BACnet object may or may not require acknowledgement of this event by a user.
 tombstone Remnant or memento of a deleted record that is retained for a finite amount of time in a node’s replication database. Tombstones are used to keep track of locally deleted records that must be deleted from replication partners during future global data replication sessions.
 totalized value Sum of information (in hours or minutes) about logical points such as run time, total volume, and degree days.
 Transmission Control Protocol/Internet Protocol (TCP/IP) Protocol suite developed by the U.S. Department of Defense to link dissimilar computers across different kinds of networks. TCP/IP is the transport protocol employed by the Internet and is commonly used on Ethernet networks.
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 unbundle Describes the action of entering a point that resides in an equipment controller's database into the field panel's database so that it can be monitored and controlled from the field panel.
 Unicast Destination IP address that represents a single interface to a single system. IP datagrams sent to a unicast address are sent to a single interface on a single IP host.
 User Datagram Protocol (UDP) TCP/IP protocol that provides simple datagram services. UDP is a connection-less mode protocol that is layered on top of IP. UDP does not guarantee delivery and is not used for applications that require acknowledgements or re-transmission.
 Virtual AEM Without additional hardware, the Virtual AEM connects an RS-485 APOGEE Automation Level Network or individual field panels to a P2 Ethernet network. (Additional license required.)
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