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1  Introduction 
A generally accepted Electric Utility Industry definition of Automation is the deployment of 
substation and feeder operating and monitoring devices in order to optimize the management 
of capital assets and enhance operation and maintenance efficiencies with minimal human 
intervention. 
 
The most common approach used by design engineers has been to install a device in the Substation 
to act as an interface between a host computer system and various electrical apparatus components 
located in the Substation. In today’s modern Substations the use of a Data Concentrator and/or a 
Gateway for this interface is the preferred method. In many new applications utilities are beginning to 
network substation devices or Intelligent Electronic Devices (IEDs) where a Gateway may be required 
for the LAN to Host interface. 
 
Today’s substations are in a transitional state from the traditional RTU based data acquisition 
and control to an automated system utilizing intelligent devices. A majority of the EMS and 
SCADA systems installed today are designed with serial data ports for low speed  
communications in order to connect with older field devices. The Automation Engineer must 
deploy a Gateway to bridge the gap between modern LAN communication and older 
communication media and legacy protocols. QEI’s ePAQ-9100 Multifunction Gateway is a 
robust choice for the design engineer because of its inherent modularity and functionality. 
 
The ePAQ-9100 is a microprocessor based automation platform that provides efficient 
communications processing, secure control outputs, digital and analog inputs, and various 
standard or user programmable automation functions at remote substations. The ePAQ-9100 
is a self-contained unit that includes the central processor, various types of memory, 
communications interfaces, A/D converter, select-before-operate (SBO) control and status 
processing. 
 
The primary gateway application of the 6CPP6 is substation communications processing 
which includes protocol conversion and point-by-point data routing between communications 
interfaces. A high performance, applications specific Embedded Real-Time Operating System 
(ERTOS) ensures high rate of data transfer with minimum latency. 
 
The ePAQ-9100 Multifunction Gateway can also serve as a Substation Data Concentrator and 
provide significant expansion capability via numerous IEDs and traditional hardwired I/O 
(RTU). The Gateway offers the optional capability to integrate with traditional hardware 
components by utilizing parallel buses for banks of I/O panels specialized for status input, 
analog input/output, and select-before operate control outputs, through connectorized ribbon 
cables. These I/O panels provide a fully isolated multiplexing of the field inputs into the Central 
Processor. 
 
The ePAQ-9100 is particularly well suited for application in the rapidly evolving substation 

LAN environment. EPRI has developed the Utility Communications Architecture (UCA) to 
provide a framework for interoperability by incorporating a rich set of standard 
communications protocols and an extensive library of application specific data objects and 
device models. This standard is emerging as the preferred choice of the Automation Engineer 
when specifying an IED protocol and when networking is required. The ePAQ-9100 fully 
supports UCA2.0 and IEC61850 over either TCP/IP or OSI. Also supported is DNP3 over 
TCP/IP. 
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The ePAQ Multifunction Gateway offers a rich set of communications and data processing 
functions for a wide range of substation and feeder automation applications. The following is a 
brief summary of these features: 
 

 Large library of standard and legacy communications protocols and efficient  
processing of the acquired data. 

 Configurable and selectable data routing from client communications tasks to server 
communications tasks. 

 Supports all common protocol functions, including Report By Exception  (RBE), 
polled or unsolicited reporting, analog deadbands, change of state (COS) memory, 
data conversion etc. 

 Monitoring of digital status inputs and reporting the changes of state to the master 
station. 

 Accumulate pulse inputs from kWh meters.  Detect, store, and report momentary 
changes of state for individual status points. 

 Monitor analog inputs and report their value to the master station each time an analog 
input value changes more than the preset deadband. 

 Execute controls in a highly secure select-before-operate manner with programmable 
execute durations on a per point basis. 

 Analog setpoint controls. 

 1 millisecond sequence of event (SOE) time tagging of status changes. 

 Accurate clock synchronization with IRIG-B interface. 

 Execution of user programmable, stand-alone, and automatic control algorithms. 
 The ability to emulate both byte and bit oriented protocols. 

 

2  Applications 
The ePAQ-9100 was designed to provide the transition form today’s RTU’s to tomorrow’s fully 
automated substations. Therefore, as your substation communication and automation needs 
expand, the ePAQ-9100 can grow right along with you. The ePAQ-9100 can be utilized in 
different configurations, ranging from simple to complex. A sampling of these applications is 
described below. 
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2.1  Substation Data Concentrator  

In this application the ePAQ is utilized as a traditional or legacy RTU. The field input is through 
QEI’s 6AIP, 6SIP and 6COP hardware I/O panels. 
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2.2 IED/SCADA Integration Platform 

 
Building on the previous example, the ePAQ-9100 can handle the addition of serially 
connected Intelligent Electronic Devices such as relays, meters, and controllers for 
reclosers and regulators. In addition, these devices could use different protocols like 
DNP3, Modbus RTU or Cooper 2179. Also included as an example interface to an 
existing legacy RTU utilizing a proprietary protocol. See block diagram below. 
Because IED’s can provide a large amount of data, data management can be very 

cumbersome. QEI’s configuration program, ConfigWiz, can alleviate most if not all of 
the data management problem. Using techniques called filtering and mapping, data can 
be handled very efficiently. Data volume will be decreased and system response time 
will also decrease accordingly. 
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2.3 Legacy RTU to Substation LAN Gateway 

 
IED’s are beginning to be available with Ethernet connections via 10/100BaseT or  
100 Base FX. The ePAQ-9100 can be configured with an Ethernet interface that 
supports both 10/100 Base TX or 100 Base FX. The Ethernet Interface supports both 
UCA 2.0 (OSI and TCP/IP) and DNP3 over TCP/IP. Data from existing Legacy RTU, as 
well as IED’s with serial communications interface, can be added to the LAN. See block 
diagram below. 
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2.4 Substation LAN to Legacy SCADA/EMS Master 

 
Building on application #3, the ePAQ-9100 can collect data from the networked 
substation devices and disseminate it to the legacy master in its required format. 
This configuration allows you to upgrade your substations with the latest IED’s without 
having to upgrade your legacy Master Station. 
 

The data filtering and mapping feature of ConfigWizcan be used to select essential data 
for transmission over a band limited communications facility to the master station. This 
will reduce data volume and thereby decrease system response time. 
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2.5 SCADA Web Server 

 
While the ePAQ-9100 is collecting data from field devices, as well as servicing 
Master Station data requests, it can support a web page. The web page can be used as 
a local or remote HMI to view real time substation data, while all of the other functions 
are being processed. This feature is very useful when problems occur to ascertain 
causes and start troubleshooting. See block diagram below. 
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2.6  Automation Platform 

 
Using QEI’s Programmable Logic and Communication Controller (PLCC) software 
module, the ePAQ-9100 can be transformed into an automation processor, capable of 
locally controlling various processes right at the substation. PLCC uses an Excel 
spreadsheet Integrated Development Environment for the user to write programs to 
perform logical, mathematical and closed loop control operations. The ePAQ-9100 takes 
care of local control requirements, without using vital communications channel time to 
send information and receive instructions from the Master Station. The block diagrams 
shown below are an example of Feeder Automation, in which pole top devices are 
communicating with the ePAQ-9100. The first example is of a serially connected 
substation. The second example is a networked substation. In both cases the data 

management capability of ConfigWizcan be utilized to achieve the best system 
response time while still receiving all essential data. 
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3 Hardware Overview  
 The ePAQ-9100 consists of four major functional sections: the main processor 
 and memory, the communications section, the local I/O interface and the power 
 section. 

3.1 Main Processor and Memory 

 The ePAQ-9100’s Main Processor section is made up of a Motorola 68331 32-bit 
 microprocessor, a clock generator and watchdog timers. The microprocessor 
 handles all I/O and communications services. 
 There are two types of memory in the ePAQ-9100: FLASH and RAM. The 
 FLASH memory is divided into Program Memory block, which is used for 
 program storage and e Data Memory block for configuration storage. The RAM 
 memory is used for program variables and data. A block of non-volatile RAM 
 memory is available for long-term data storage. 

3.2 Communications Interface 

 The ePAQ-9100 may optionally contain circuitry for up to nine (9) serial 
 communication ports, up to (2) Bell 202T modem ports, up to (1) IRIG-B interface 

port, and up to (2) Ethernet ports (Base T and Base FX). Because the ePAQ-
9100 can be configured in different ways, not all of the ports discussed here may 
be available in every ePAQ.  The following are descriptions of the ommunications 
ports usage in a typical SCADA system including, their physical interfaces and 
options available to them. The nine serial ports on the 6CPP6 panel, and their 
currently assigned functions are: 

 
 1   Port #1   General Purpose 
      RS-232 or 202T 
      Bit/Byte Oriented 
      synchronous – asynchronous 
      150 - 38,400 bps 
 2   Port #2   General Purpose 
      RS-232 or 202T 
      Bit/Byte Oriented 
      synchronous – asynchronous 
      150 - 38,400 bps 
 3   Port #3   Maintenance Panel 
      RS-232 interface 
      Byte Oriented 
      Asynchronous 
      150 - 57,600 BPS 
 4   Port #4   General Purpose 
      RS-232 interface 
      Byte Oriented 
      synchronous – asynchronous 
      150 - 38,400 bps 

 
 5   Port #5   IED Communication Port 
      RS-485 (2 Wire) 
      Byte Oriented 
      synchronous – asynchronous 
      150 - 38,400 bps 



UG-1037  ePAQ-9100 

                

 

Copyright © 2016 QEI  Hardware Overview   13 

   

 6   Port #6    IED Communications Ports 
      RS-232 or RS-485 (2 Wire) 
      Byte Oriented 
      Asynchronous 
      150 – 38,400 bps 
 7   Port #7   IED Communications Ports 
      RS-232 or RS-485 (2 Wire) 
      Byte Oriented     
      Asynchronous 
      150 – 38,400 bps 
 8   Port #8    IED Communications Ports 
      RS-232 or RS-485 (2 Wire) 
      Byte Oriented 
      Asynchronous 
      150 – 38,400 bps 
 9   Port #9   IED Communication Port 
      RS-232 
      Byte Oriented 
      Asynchronous 
      150-38,400 bps 

3.2.1  Ports #1 and #2 
 These two ports are normally assigned to be the main communication link(s) to 
 one or more Master Stations (servers). Both of these ports have identical 
 functionality and capabilities. They can support synchronous and asynchronous, 
 bit and byte oriented communication protocols at various baud rates, and either 
 RS-232 or Bell 202T communication standards. Each of these two ports has TX 
 and RX LED’s located on the Front Panel of the ePAQ-9100. 
 

3.2.2  Port #3 (Maintenance Port) 
 This port utilizes the Serial Communication Interface built into the 68331. 
 It is called the Maintenance Port because its main function is to provide a clean, 
 simple interface to the test technician, allowing him to control and query the 
 status of the ePAQ-9100 or its data. This port is also used for downloading 
 software, configuration tables, etc. This is an RS-232 interface port supporting 
 only software handshaking. Connections can be made to it through a DB9 
 Female connector located on the front panel of the ePAQ-9100. 

 

3.2.3  Port #4 
 This is an RS-232 interface port and can be configured to handle any mode or 
 protocol supported by the ePAQ-9100 program. A DB9 Female connector is used 
 for connections to an external communications device, such as an RS-232 
 interface modem or radio. RS-232 signals in this connector are: 
 A Push-To-Talk (PTT) signal is provided and can be used to key an external 
 radio, if needed. This output is in the form of an open collector output. 
 This port has TX and RX LEDs for communications status on the ePAQ-9100’s 
 front panel. 
 

3.2.4 Port #5 
 This is an RS-485 interface port normally used to communicate with Intelligent 
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 Electronic Devices (IEDs). This port conforms to the RS-485 specification and is 
 suitable for direct wiring with external IEDs. High-speed opto-couplers provide 
 isolation, while fast Schottky, Zener diodes, and surge-suppressing capacitors 
 clamp any input voltage transient and noise to chassis ground. 
 This port is capable of supporting multiple devices over a single twisted pair of 
 wires. The choice of IED communication protocols is entirely under software 
 control. These ports also have TX and RX communication status LED’s located 
 on the ePAQ-9100’s front panel. 
 

3.2.5  Port #6, #7, #8 (RS-232) 
 These ports are RS-232 ports normally used to communicate with IED’s. The 
 ports can be configured to handle any mode or protocol supported by the ePAQ. 
 DB9 Female connectors are used for connections to an external communications 
 device, such as an RS-232 to fiber optic converter. These ports have TX and RX 
 LEDs for communications status on the ePAQ-9100’s front panel. 
 

3.2.6 Port #6, #7, #8 (RS-485) 
 These ports are RS-485 ports normally used to communicate with IED’s. The 
 port can be configured to handle any mode or protocol supported by the ePAQ. 
 These ports conform to the RS-485 specification and are suitable for direct wiring 
 with external IEDs. High-speed opto-couplers provide isolation, while fast 
 Schottky, Zener diodes, and surge-suppressing capacitors clamp any input 
 voltage transient and noise to chassis ground. Terminal blocks are used to 
 provide connections to external devices. 

 
NOTE 
Ports 6, 7 and 8 can be either RS-232 or RS-485 connections to external devices but 
not both simultaneously. 

 
 

3.2.7 Port #9 
 This port is RS-232 and is normally used to communicate with IED’s. The port 
 can be configured to handle any mode or protocol supported by the ePAQ. 
 A DB9 Female connector is used for connection to an external communications 
 device, such as an RS-232 to fiber optic converter. This port has TX and RX 
 LEDs for communications status on the ePAQ-9100’s front panel. 

3.2.8 IRIG-B Interface 
 The ePAQ-9100 supports the IRIG-B format in one of two distinct forms. A 
 transformer coupled analog input channel (amplitude modulated time sync 
 packets), or a serial input channel (a digital representation of the signal at RS-
 422 levels). The analog format signal is connected via a BNC connector and the 
 RS-422 digital signal is connected via the 4 pin terminal block. 
 

3.2.9 Ethernet Interface 
 The ePAQ-9100 can also support two Ethernet interfaces, 10/100 Base T(X) or 
 100 Base FX. Each connection can support both TCP/IP and OSI. 
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 The 10/100 Base TX Ethernet interface uses a RJ-45 connector and is Category 
 5 compliant. The connector is pinned to the 568-A standard and will interface 
 with any compliant networking hub, switch or router. 
 The 100 Base FX Ethernet interface utilizes a ST bayonet style connector. The 
 fiber type is multimode. This interface is compatible with any hub, switch or router 
 that supports 100 Mbit speeds and multimode fiber communications. 
 The Ethernet subsystem utilizes a dedicated microprocessor to handle network 
 communications services. 
 

3.3 Local I/O Interface 

This section of the ePAQ-9100’s hardware provides the interface circuitry 
necessary to connect to QEI QUICS 4000 series I/O panels: 6AIP1 (Analog Input 
Panel), 6SIP1 (Status Input Panel) and 6COP1 (Control Output Panel). This 
interface is divided into three (3) parts: the Analog Panel Interface (API), the  
Status Panel Interface (SPI) and the Control Panel Interface (CPI). 

 

3.3.1  Analog Panel Interface (API) 
 This section allows the ePAQ-9100 to sample differential analog input signals 
 wired to the 6AIP1. The API can select up to (8) 6AIP1’s and one of the (16) 
 inputs on the 6AIP1 for a maximum total of 128 possible analog input points. The 
 API also includes two fixed reference points at +/- 4.5 Vdc. 
 The ePAQ-9100 has a 0 to +/- 5Vdc, 12bit A/D converter that converts collected 
 analog values to digital values. These values are then stored in RAM. A DC/DC 
 converter in the ePAQ provides power and isolation for the 6AIP1’s. 
 A 16-pin IDC header (ANALOG) is used to connect the ePAQ-9100 to the 
 6AIP1’s via ribbon cable. 
 

3.3.2 Control Panel Interface (CPI) 
 The Control Panel Interface (CPI) provides the means for the system to 
 momentarily energize external relays (control output points) in response to 
 control commands received from the "client", or locally generated from internal 
 processes. 
 
 

 The CPI has the capability of controlling up to 256 momentary relays, or 128 
 control point outputs. Each control output point consists of one pair of 
 complementary command functions, such as OPEN/CLOSE, SET/RESET, etc. 
 Each control output point is normally equipped with an external pair of 
 momentary relays, or a single electrically or mechanically latching relay. These 
 external relays are arranged, or grouped, in external control point output panels. 
 There are several control point output panel arrangements, with the 6COP1 
 being the most commonly used (most control output panels are groupings of 
 eight control output points, however some may have only four control output 
 points). The CPI executes a command by selecting a single external relay, then 
 energizing its coil for a pre-defined period of time. To do this, the CPI provides 16 
 current source lines and 16 current sink lines. The current source lines (8 trip and 
 8 close) act as a relay select, while the current sink lines act as a panel select 
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 (group of 8 control output points). Together, they complete a current loop that 
 energizes the selected relay. 
 The CPI includes circuitry to insure that only one output relay is energized at a 
 time. If more than one relay is being energized, because of component failure, a 
 selected row/ column detector aborts the command. 
 A 34 pin IDC header connector (CONTROL) is used for the connection via ribbon 
 cable to the control output point panels (6COP1’s). 
 

3.3.3  Status Panel Interface (SPI) 
 The Status Panel Interface (SPI) provides the means for the system to sample 
 digital input data points. These digital points can be configured in various ways, 
 for example: 

 Individual Status Points (on/off indications) 

 Accumulators, where the pulse count reflects a value. 

 Pulse Duration Input (PDM), where the pulse width reflects a value 
 The SPI is capable of monitoring up to 16 individual Status Input Panels (6SIP1) 
 each containing 16 inputs, for a total of 256 individual digital input points. Some 
 communication protocols, may limit the number of input points defined as status 
 points to a lesser number of points. 
 The SPI, under program control, reads the state (0 or 1 value) of the digital points 
 in the selected 6SIP1 panel. This value is stored in RAM for further processing. 
 Via a 26pin IDC header (STATUS), 6SIP1’s can be connected to the ePAQ-9100 
 via ribbon cable. 
 

3.4 Power Section 

 The ePAQ-9100 can operate at one of three operating voltages: 120VAC, 
 125VDC or 20-60 VDC. From this single input voltage, the ePAQ-9100 makes of 
 the internal voltages required to drive all of the logic and communications circuits. 
 Also, the ePAQ-9100 generates the voltage required to drive Local I/O connected 
 control points via the 6COP1 panels. However, the ePAQ-9100 does not 
 generate the required voltage to key status points on the 6SIP1 panels. 

 

 

4 Software Description 
 The QEI ePAQ utilizes an application specific embedded real-time operating 
 system, ERTOS. This operating system was designed to provide a powerful, 
 efficient, and reliable processing platform for substation data-acquisition, 
 automation ERTOS provides a comprehensive set of system resources and 
 services that ensure proper design and operation of system components. 
 All interactions between components (i.e. protocols), the system hardware and 
 database are standardized and checked for consistency. In addition to ensuring 
 interoperability between components, this architecture also helps detect 
 improperly configured systems. 
 The ERTOS provides an extensive set of background operational checks on all 
 processes, so that run-time errors are immediately detected and handled by the 
 system. This approach has resulted in very high operational software reliability. 
 QEI has deployed thousands of systems running ERTOS over the past five 
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 years, with a total runtime of over 50 million hours, without any reliability 
 problems. Cooperatively scheduled task switching greatly reduces 
 intercomponent interference and virtually eliminates "once-in-a-blue-moon" 
 errors. It also provides a superior allocation of CPU resources to those tasks that 
 require them. Extensive interrupt driven timer and communications systems 
 provide sub-millisecond accuracy for all time-critical operations and guarantee 
 data sampling rate requirements. 
 Memory allocation issues are problematic in many embedded systems, where 
 unattended, uninterrupted operation for years (or decades) is a system 
 requirement. The ERTOS memory-allocation strategy avoids problems such as 
 heap fragmentation or memory leaks by design; ensuring that all processes have 
 sufficient memory for continued operation under worst-case system scenarios. 
 System performance remains consistently high even under heavy loading. 
 ERTOS provides a protocol-independent data representation layer, which 
 enables all clients and servers to present data in a uniform format, 
 unambiguously understandable by all other components. Differences in data-
 formats, word-widths, and scale factors (for accumulators and analogs) are 
 handled seamlessly between protocols. Particular care has been taken to 
 translate the data OBJECTS accurately including such factors as accumulator 
 rollover points, synchronized updates of related data items, and non-scaleable 
 "analog" points (such as points used to represent error codes). This data-
 handling model is very effective in providing proper interactions between very 
 different protocols. ERTOS provides a uniform configuration interface for all 
 components, which is extended with special-purpose options for protocol-specific 
 requirements. The system-wide point routing allows any set of data points or 
 controls to be available to each server, and allows them to be mapped to any 
 server point desired. Multiple servers (running either the same or different 
 protocols) are supported, with no interference between each other. Individual 
 point routing (mapping) offers a number of important features. 

 Allows legacy Master-stations to be configured without changing their 
  databases, even if the RTU point counts change or new protocols/IED's 
  are added. 

 

 Allows separation of data sets, so that each master station can have 
  access to a unique set of data-points and controls. 

 Facilitates "control-access-authorization", where only some masters are 
  permitted access to controls (in fact, access to ANY input or output point 
  can be restricted to any subset of the master-stations being 
  communicated with). 
 
 ERTOS implements a unique "write-thru database" mechanism for routing of 
 point data between servers and clients. This process ensures that point 
 information is updated in each server's database within microseconds of it's 
 receipt by the ePAQ platform whether the data is generated from local hardware, 
 or acquired from externally-polled devices. Point data is never "Queued-up, to be 
 read later" between any of the clients and servers. Time-stamps are generated at 
 the data source, and QEI's status sampling technology allows millisecond (or 
 better) accuracy of actual transition-time recording without any skew introduced 
 through the debouncing process. 
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 The ePAQ 9100 has a wide variety of communications options available. RS-
 232, RS-485, Bit-protocol, and modem interfaces are all available, as well as 
 more modern interfaces such as IRIG (time-synch) dial-up and Ethernet 
 protocols. Communications timing parameters are handled at the system level; 
 ensuring proper operations of the communications hardware independently of the 
 specific protocol. A powerful addition to the ePAQ 9100 is the Ethernet network 
 adaptor. A separate processor, running a commercial OS, powers it. The 
 architecture of the platform allows a wide variety of network protocols to be 
 supported, without impacting the real-time performance of the base system. 
 Communications between the two processors is handled through a high-speed 
 dual-port memory interface, without any bus-contention latency issues. 
 
 The Ethernet interface provides a wide variety of Ethernet-based networking 
 protocols such as TCP/IP and OSI, which in turn encapsulate standard SCADA 
 and automation protocols such as UCA2.0 and DNP3. In addition, standard 
 network services are supported for remote access and maintenance. FTP, TFTP, 
 and HTML access are provided for reading and writing configuration information, 
 as well as for providing data in XML or JavaScript-compatible formats as a Web 
 Server. Telnet is supported for access to the diagnostic utilities, PPP or SLIP 
 protocols are available for dial-up applications, and the file system supports NFS 
 access, for applications that can take advantage of these features. Of course, 
 any or all of these access methods can be disabled or restricted for security 
 purposes. In any case, access to the ePAQ 9100 platform is tightly controlled, so 
 that network access does not affect the real-time performance of the base 
 platform.

 

5 Specifications 

5.1  General Specifications 

5.1.1 Port 1,2 (RS-232) (optional) 
 Protocols: Asynchronous, byte-oriented 

 Data Rate: Up to 38.4 Kbps 

 Push-To-Talk: Open collector, 120mA @12Vdc, sinking 

 Connector: DB9 Female 

5.1.2 Port 1,2 (TELCO) (optional) 
 Modem: Bell 202T 

 Protocols: Synchronous/asynchronous, byte or bit-oriented 

 Data Rate: Up to 1200 baud 

 Modulation: Frequency Shift Keying (FSK) 

 Carrier Frequencies: Mark – 1200 Hz, Space - 2200 Hz, Soft Carrier – 
  900 Hz 

 Receive Sensitivity: -30 or –45 dBm 

 Transmit Output: -12 to 0 dBm in 3 dBm steps 

 Line Configuration: 2 or 4 Wire 

 Line Impedance: 600 ohms 

 Push-To-Talk: Open collector, 120mA @12Vdc, sinking 

 Interconnections: RJ-12, 6 pin 
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5.1.3  Port 3 (RS-232 Maintenance Port) 
 Protocols: Asynchronous, byte-oriented 

 Data Rate: 9600 baud 

 Connector: DB9 Female, front panel location 

5.1.4 Port 4 (RS-232 Communications Port) 
 Protocols: Asynchronous, byte-oriented 

 Interface: Pull up jumpers for CTS, DCD 

 Data Rate: Up to 38.4 Kbps 

 Connector: DB9 Female 

5.1.5  Port 5 (RS-485 Communications Port) 
 Protocols: Synchronous/asynchronous, byte-oriented 

 Interface: 2 Wire, optically isolated 

 Data Rate: Up to 38.4 Kbps 

 Connector: 4-pin terminal block 
 

5.1.6 Port 6,7,8,9 (RS-232 Communication Ports)        
  (optional)                          

 Protocols: Asynchronous, byte-oriented 

 Data Rate: Up to 38.4 Kbps 

 Push-To-Talk: Open collector, 120mA @12Vdc, sinking 

 Interconnections: DB9 Female 
 

5.1.7 Port 6,7,8 (RS-485 Communications Ports) 
                              (optional)   

 Protocols: Synchronous/asynchronous, byte-oriented 

 Interface: 2 Wire RS-485, optically isolated 

 Data Rate: Up to 38.4 Kbps 

 Connector: 4-pin terminal block 

5.1.8 IRIG-B Interface Ports (optional) 
 Protocol: IRIG-B 

 Analog Signal: BNC, 600 ohm, transformer coupled, 0.5 vpp to 10.0 vpp 

 Serial Signal: RS-422, 4pin terminal block 

5.1.9 Ethernet Interfaces (optional) 
    10/100 Base TX 

 Protocol: TCP/IP / OSI 

 Connector: RJ-45 

 Cabling: Category 5 compliant 

 Pinning: 568-A, straight 
  100 Base FX (TX and RX): 

 Protocol: TCP/IP / OSI 

 Connector: ST 

 Fiber Type: Multimode 
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5.1.10  Analog Multiplexer Input Port 
 Addressability: 128 points, in up to (8) QEI 6AIP1 panels 

 Input Voltage: -5 to +5 VDC. 

 Reference Points: -4.5 to +4.5 VDC 

 Converter 
  Number of Bits: 12 (11 bits + sign) 
  Accuracy: +/- 1 bit 
  Conversion Rate: 50 conversions/sec (min) 
  Common Mode Rejection: 70dB min. @ 60Hz. 
  Normal Mode Rejection: 70 dB min. @ 60Hz. 
  Voltage Isolation: 500 VDC analog common to logic common 

  Connector: 16-pin IDC header. 


5.1.11  Status Multiplexer Input Port 
 Bit Width: 16 bits 

  Addressability: 256 points, in up to (16) QEI 6SIP1 panels 
  Connector: 26-pin IDC header 

 
 NOTE 
 The wetting voltage for the status points is NOT generated by the ePAQ- 
 9100. A separate power supply for this operation must be supplied. 

 

5.1.12  Control Output Port 
 Addressability: 128 points, in up to (16) QEI 6COP1 panels 

 Number of Columns: 16 

 Number of Rows: 8 pairs (8 Trip, 8 Close) 

 Drive Voltage: 30 VDC, nominal 

 Control Pulse Duration: 250 msec., default 

 Relay Coil Resistance: 225 to 528 ohms. 

 Security: One relay operation at a time. 

 Connector: 34-pin IDC header. 

 
 NOTE 
 In ePAQ-9100 unit equipped with the Local I/O option, the control voltage 
 required to operate control relays IS generated within the ePAQ-9100. 

 

5.1.13  Physical Dimensions 
       17.125 in. L x 17.000 in. W. x 3.437 in. H. 

5.1.14  5.1.14 Power 
 Voltage: 

  24, 48 VDC (20 - 60 VDC) 

  125 VDC (110 -165 VDC) 

 120 VAC (95 - 132 VAC) 
 Current: 

 1.0A max. @ 120VAC/125VDC 

 3.0A max. @ 24VDC 

 1.5A max. @ 48VDC 
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 Connector: 3 position Terminal Block 

5.1.15  5.1.15 Environment 
 Temperature: 0 to +70 C 
 Humidity: 5 to 95% @ +70 C, non-condensing. 

5.1.16  5.1.16 Weight 
 Approx. 10 lbs. 

 

 

6  Installation 

6.1 ePAQ Mounting 

  See Figure 6.1 for mounting dimensions and spacing. Mounting screws  
  (10/32 x 0.5”) not included. Enough space behind the rear of the ePAQ  
  must be provided for all communication and power connections; a   
  minimum for 4” is recommended. 

 

  

 

 
Figure 6.1 – Mounting Dimensions 
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Figure 6.2 – Front Panel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UG-1037  ePAQ-9100 

                

 

Copyright © 2016 QEI  Installation   23 

   

 
All connections for communications and power are located on the rear panel of the 
ePAQ. The Maintenance Port is located on the front panel. 
 

6.2 Power Connections 

  Refer to Figure 6.4 for power wiring. Refer to Section 1: General Specifications   
  for specific power details. 
  Power inputs are on the H/+ (AC Hot / DC Positive) and L/- (AC Neutral / DC 
  Negative) of the POWER Terminal Block. The terminal block is a barrier type 
  terminal block. Use #14 AWG wire for AC or DC power inputs with Panduit (or 
  equivalent) P/N PV14-8F-C spade terminal. 
  The EGND terminal is for the ground connection. It is important that the ground 
  connection is made and is in working condition. This is the chassis ground for   
  the unit. 

 
 WARNING 
 Before applying power to the ePAQ, make certain that the power and ground 
 connections are made to the correct terminals and that they are secure. Failure 
 to do so may result in unit damage or personal injury. 

 
 

 
 NOTE 
 Be sure that the power input wires are routed away from any communications 
 cabling to prevent noise interference. 

 
 

 
 
Figure 6.4 -- Power Connections 
 
 

6.3 Communications Interface Terminations 

 Refer to Figures 6.5 thru 6.9 for specific communication interface connection 
 information. Refer to Section 1: General Specifications for port ratings. 

6.3.1 Port 4 (RS-232) 
 This port is included in all possible ePAQ configurations and is always a RS-232 
 port. It is suitable for use to connect to radios, external modems or fiber optic 
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 interface equipment. This is the primary port used to connect to Master Stations, 
 therefore it is the primary server port. 
 Figure 6.5 shows the pin connections for the RS-232 Port 4. 

 

 
 
 Figure 6.5 – Port 4 Wiring 

 

6.3.2 Port 5 (RS-485) 
 This port is included in all possible ePAQ configurations and is always RS-485 
 port. It is suitable for use to connect to intelligent field devices that support 2 wire 
 RS-485 communications. 
 
Figure 6.6 shows the pin connections for the RS-485 Port 5. 

 
 
 Figure 6.6 -- Port 5 Wiring 

  

6.3.3 Port 1 and Port 2 (202T or RS-232, optional) 
 Port 1 and 2 can be configured as either a 202T Modem or RS-232 connection. 
 Check the part number of the ePAQ to determine if it is equipped with either port. 
 
 The RS-232 connection type is suitable for use as a connection to radio or 
 external modem equipment or fiber optic interface transceivers. The 202T 
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 modem is a fixed application connection, works only at 1200 baud and can 
 support either 2 or 4 wire connections. 

 
 NOTE 
 Port 1 and 2 can only be either a 202T modem port OR a RS-232 port. They 
 cannot be both at the same time. 

 
 Table 6.1 below describes the relationship between the ePAQ ordering 
 information, type of port 1 or 2 and the figure to refer to for wiring information. 
 
 Table 6.1 Port 1 and 2 Wiring Connections 
 
 ePAQ Ordering   # Port 1 Type Port 1 Figure  Port 2 Type  Port 2 Figure 
  

 EPAQ-9100- X 0 X X  None   None   None   None 
 
 EPAQ-9100- X 1 X X  202T   6.7   RS-232   6.8 
 
 EPAQ-9100- X 2 X X  RS-232   6.8   RS-232   6.8 
 
 EPAQ-9100- X 3 X X  202T   6.7   202T    6.7 
 
 

 
 

 Figure 6.7 – Port 1 / 2 202T Wiring 
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 Figure 6.8 – Port 1 / 2 RS-232 Wiring 

 
 For ePAQ’s equipped with 202T modem ports, some jumper settings must be 
 made inside the ePAQ. Remove the cover of the ePAQ to find the jumper 
 locations. Refer to Tables 6.2 and 6.3 for jumper definitions and Figures 6.9 and 
 6.10 for jumper locations in the ePAQ. 
 
 Table 6.2 shows the required jumper settings and Figure 6.9 shows jumper 
 locations for an ePAQ-9100 equipped with (1) 202T modem port (Port 1) and (1) 
 RS-232 port (Port 2). The jumpers must be set for proper operation of the 202T 
 modem port. 
 
 Table 6.2 – Single 202T Port Jumper Settings 
 
  
  Jumper Function 

 

 
 JP7   Modem Receiver Sensitivity 
   IN: -30 dBm 
   OUT: -45 

 
 JP8   dBmTransmitter Gain 
   This jumper group has five individual positions, from –12 dBm to 0 dBm, 
   in 3 dBm steps. 

 
 JP9   2 Wire / 4 Wire Operation 
   This jumper group has three individual positions, as marked: 
   4Wire: 2 jumpers, one in each END position 
   2 Wire: 1 jumper, in the MIDDLE position. 

 

 



UG-1037  ePAQ-9100 

                

 

Copyright © 2016 QEI  Installation   27 

   

 

 Figure 6.9– Single 202T Modem Jumper Locations 

 
 Table 6.3 shows the required jumper settings and Figure 6.10 shows jumper 
 locations for an ePAQ-9100 equipped with (2) 202T modem ports (Port 1 and 
 Port 
 2). The jumpers must be set for proper operation of the 202T modem ports. 
 
 Table 6.3 Dual 202T Modem Port Jumper Settings 
 
  Jumper 
 Port  1  Port 2   Function 
 
 JP3   JP8     Modem Receiver Sensitivity. IN: -30 dBm / OUT: -4__5 Bm 
 JP2   JP7     Transmitter Gain 
        1 – 2: 0 dBm / 3 – 4: -3 dBm / 5 – 6: -6 dBm / 7 – 8: -9 dBm 
 _______      9 – 10: -12 dBm__________________________________ 
 JP1                   JP6      2 Wire / 4 Wire Operation 
        This jumper group has three individual positions, as marked: 
        4Wire: 2 jumpers, one in each END position 
 _____________              _ 2 Wire: 1 jumper, in the MIDDLE position._____________ 
 
 JP10            JP12      Install for pre-emphasis____________________________ 
 
 JP9            JP11     Install for no pre-emphasis_________________________ 
 
 JP13            JP14     Protocol Orientation. IN: BYTE / OUT: BiT_____________  
                              
 JP15            JP16     Carrier Test Tone. IN: Test Tone ON / OUT: Test Tone OFF 
          Note: Insert jumper for normal operation._______________ 
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Figure 6.10 – Dual 202T Jumper Locations 

 

6.3.4  Port 6, 7, 8 and 9 (RS-232 or RS-485, optional) 
 These ports are optional in the ePAQ and are included if the ePAQ part number 
 is ePAQ-9100-X X 1 X. Port 9 is only a RS-232 port. 

 
  NOTE 
 The port can be either a RS-232 or RS-485, but not both simultaneously. 

 
  

Figure 6.11shows the pin connections for both RS-232 and RS-485 for Ports 6, 
 7, 8 and 9. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 6.11 – Port 6-9 RS-232 / RS-485 Wiring 
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6.3.5 Local Input / Output Interface 
  Refer to Figure 6.12 and Section 1: General Specifications for connection  
  and detailed technical information on the Local I/O interface. 
 

The ePAQ comes standard with (3) connections to support QEI local 
analog and status inputs and local control outputs. Each I/O type is a 
dedicated connection. Only QEI proprietary I/O panels (6AIP1, 6SIP1 and 
6COP1) will function via these connections. 

 
  These two (2) row header ribbon cables are available from QEI. Use the  
  below part numbers when specifying the cable, and add the length: 

 Analog Input Cable:  30-057915-xxx, specify length in feet. 

 Status Input Cable:  30-057917-xxx, specify length in feet 

 Control Output Cable: 30-057916-xxx, specify length in feet 
  

 
 NOTE 
 The ePAQ does not supply status contact wetting voltage for the 6SIP1 Status 
 Input Panels. This voltage must be externally supplied directly to the 6SIP1(s) via 
 the provided connections. 
 
 For more specific information on the QEI Local I/O panels, please see their user 
 guides as listed in Section 6: Documentation Reference. 

 

 
 Figure 6.12 – Local I/O Connections 

 

6.3.6  Network Interface (optional) 
  Refer to Figure 6.13 and Section 1: General Specifications for connection  
  and detailed technical information on the Network Interface. 
 
  The ePAQ part number must have a 3 in the last place (ePAQ-9100- X X  
  X 2) of the part number for this option to be included. 

 
 Figure 6.13 – Network Interface Connections 
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6.3.7  IRIG-B Time Synchronization Interface (optional) 
  Refer to Figure 6.14 and Section 1: General Specifications for   
  connections and detailed technical information on this interface. 
 
  The ePAQ part number must have a 2 in the last place (ePAQ-9100- X X  
  X 3) of the part number for this option to be included. 
 
  The IRIG-B interface gives the ePAQ the ability to be time synchronized  
  by external IRIG-B time receiver via either the analog BNC connection or   
  the digital RS-422 connection. 
 

 
 Figure 6.14 – IRIG-B Interface 

 

6.3.8  Maintenance Port 
  Refer to Figure 6.15 and Section 1: General Specifications for connection  
  and detailed technical information on the ePAQ Maintenance Port. 
 
  Use a null modem RS-232 cable to connect a PC or laptop PC running a  
  terminal emulator program to gain access to the diagnostic capabilities of  
  the ePAQ.  
 
  For a list of the diagnostic commands supported by the ePAQ, see  
  Section 4: 
  Diagnostic Commands. 
 

 
 Figure 6.15 Maintenance Port 
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6.4 ePAQ Addressing 

  The ePAQ is addressable via dipswitches located on the motherboard  
  inside theePAQ. Remove the top cover of the ePAQ and find the block of  
  dipswitches labeled S2. Refer to Figure 6.16 for S2 location. 
  This dipswitch sets the least significant byte of the station address  
  according to the table below. Prior to setting this address, be sure to  
  consult the protocol(s) using this station address to ensure that is within  
  the appropriate range. 
  Switch  Value 
  1   1 
  2   2 
  3   4 
  4   8 
  5  16 
  6   32 
  7   64 
  8   128 
 

 
 
 Figure 6.16 – ePAQ Addressing DIP Switch Locations 
 Non-Shaded area in drawing indicates DIP Switch locations. 
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7 Configuration 
Configuration is performed using QEI’s ConfigWiz software. Refer to UM-2012 

(ConfigWiz User’s Guide) for more information. 

 

8 Troubleshooting 
 This troubleshooting guide is intended to provide assistance with ePAQ 
 configuration files. It is not intended to provide any hardware (QEI or third party 
 provided) assistance or assistance with third party provided software 
 configurations. 

8.1 Recommended Equipment  

 A 20,000 ohm/volt multimeter with an accuracy of .1% or better is recommended 
 for performing functional tests. The measurement functions of the multimeter are 
 as follows: 

 Status or accumulator monitoring: dc voltage and resistance 

 Control operation: ac and dc voltages and resistance 

 Analog monitoring or transducer calibration: dc voltage, dc current and 
  resistance. 

 Communication Line: Signal levels. 

 Power Supply: Input and output voltages. 
 A protocol analyzer (ex: ASE 2000 Test Set) for monitoring and deciphering 
 messages between the Master Station and the ePAQ and/or the ePAQ and any 
 connected IED’s is very useful. 

8.2  Documentation Requirements 

8.2.1 Post-Installation Checkout Documentation 

 For basic post-installation checkout procedures, the following documentation is 
 required: 

 This Instruction Manual. 

 The specific documentation package outlining the system, which contains 
  Equipment Layouts, and Interconnection Diagrams. 

 Specific hardware and software manuals as necessary such as QEI 
Local  I/O 6AIP1, 6SIP1 or 6COP1, ConfigWiz Protocol Addendums and 
Field Device User’s Guides. 

Once all of the options presented here are exhausted in your testing, contact  
QEI Customer Service for further assistance. 

 When requesting assistance, be ready with the following information: 

 EPAQ Serial Number. This can be found on the Rear Panel on the 
   ePAQ identification label. 

 Link file #, Ex: 80-001027-001D. To obtain this information, refer to the 
   Diagnostic Command Set Section and the command ‘ver’. 

 ConfigWiz Software Version. In the main ConfigWiz window, the 
    ConfigWiz version number is the upper right hand corner in blue. 
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 Template Software Version. In the main ConfigWiz window, the 
    Template version number is in the Title bar for the window. (Ex:   
    Template C:\….\TempCCP.1.1.70) 

 Contact Name and Phone Number (or email address) 

   

 Problem Description. An example of a good Problem Description is: 
  “The ePAQ is connected to a DNP IED via Port 5, RS-485. The ePAQ is 
  sending the message (the Port 5 TX light is blinking) but the IED is not 
  responding (the Port 5 RX LED is not blinking). The cabling and port 
  parameters have been checked and are OK. The IED configuration has 
  been checked and looks to be OK.” 

  This description contains all of the required information: communications 
  scheme, protocol and short overview of what you already checked. 

8.3 Communication: ePAQ to Field Device(s) 

 It can be determined that the ePAQ is trying to send a message to the Field 
 Device by monitoring the port activity using either the TX/RX LED’s for that port 
 on the ePAQ’s Front Panel or by using the diagnostic command ‘pr’. For more on 
 the diagnostic command set available via the Maintenance port, see the 
 command set list later in this section. In order to best troubleshoot a 
 communication link, a hardware protocol analyzer or in-line protocol test set 
 should be used. 

 The ePAQ does not try to send a message to the Field Device. 

 
Problem  Solution  

Is power supplied to both the ePAQ 
and the Field Device?  

Check power to each unit. On the ePAQ, 
verify that the Heartbeat LED on the 
Front Panel is blinking one (1) time per 
second.  

Is the ePAQ Configuration file 
downloaded to ePAQ?  

Re-write the configuration file to the 
ePAQ.  

Is port configured for the 
correctprotocol?  

Check the port configuration in ePAQ file 
and change if necessary. Refer to 
Configuring Communications Ports in 
Section 3 of this manual.  

Is the ePAQ licensed for this Field 
Device protocol?  

Check license agreement supplied with 
equipment. Consult QEI if protocol is not 
licensed.  

Is the correct Field Device specified?  Change Field Device specified in RTU 
file.  

Is Polling for the Field Device 
enabled in the configuration?  

Check that the Field Device has polling 
enabled in the RTU file.  

The ePAQ tries to send a message to the Field Device, but the Field Device 
does not respond. In this case, the TX LED should flash for the port under 
test, but the RX LED does not flash in response.  

Problem  Solution  
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Is the Field Device connected to the 
correct port on the ePAQ?  

Check port connection on ePAQ and 
change if necessary.  

Are the cabling connections correct 
(Tx, Rx, GND)?  

Check the cable and connections from 
ePAQ port to Field Device.  

Are the cabling connections for 
handshaking correct, including Push 
to Talk, if required?  

Check the cable and connections from 
ePAQ port to Field Device.  

 
Is the Port configured for the correct 
baud rate?  

Check port configuration in configuration file 
and change if necessary. Refer to 
Configuring Communication Ports in Section 
3 of this manual.  

Is the Port configured for the correct 
number of bits and parity?  

Check port configuration in configuration file 
and change if necessary. Refer to 
Configuring Communication Ports in Section 
3 of this manual.  

Is the Port configured for the correct 
handshaking, if required, to match the 
cable?  

Check port configuration in configuration file 
and change if necessary. Refer to 
Configuring Communication Ports in Section 
3 of this manual.  

Is the Port configured for Push to Talk, 
if required?  

Check port configuration in ePAQ file and 
change if necessary. Refer to Configuring 
Communication Ports in Section 3 of this 
manual.  

Does the Field Device address in the 
configuration match the actual Field 
Device’s address?  

Check the address as specified in the Field 
Device configuration in the file. Refer to the 
appropriate ConfigWiz protocol addendum. 
Also, check the address as configured in the 
Field Device itself.  

Is the Field Device receiving the entire 
message, or only part of it?  

Consult the Field Device manufacturer for 
information concerning communications ports 
timer settings.  

Does the Field Device support the 
message type being sent by the RTU?  

Consult with the Field Device manufacturer 
for more information.  

The Field Device responds to the ePAQ’s message, but the ePAQ does not receive 
the Field Device’s response.  

Problem  Solution  

The ePAQ port only receives the last 
portion of the Field Device’s response.  

In the Port configuration, decrease the value 
of ‘RtsHoldTime’. Depending on the Field 
Device, zero (0) may be a valid entry. Refer 
to Configuring Communication Ports in 
Section 3 of this manual.  

The ePAQ port receives the complete 
message, but does not continue to 
communicate, or tries to send the 
same poll again.  

In the Port configuration, increase the value 
of ‘InterCharTime’. Refer to Configuring 
Communication Ports in Section 3 of this 
manual.  



UG-1037  ePAQ-9100 

                

 

Copyright © 2016 QEI  Troubleshooting   35 

   

The above timer adjustments in the 
ePAQ configuration provide no 
remedy.  

Consult the Field Device manufacturer for 
more information on communications ports 
timer settings.  

At this point in the troubleshooting process, all options concerning adjusting the 
ePAQ via software parameters have been tried. Be sure to consult with the Field 
Device manufacturer to ensure that the device is configured and operating 
correctly. Consult with QEI Customer Service for more information.  

 

8.4  Communications: Master Station to ePAQ  

It can be determined that the Master Station is trying to send a message to the 
ePAQ by monitoring the port activity using either the TX/RX LED’s for that port on 
the ePAQ’s Front Panel or by using the Test Panel command ‘pr’. For more on the 
diagnostic command set available via the Maintenance port, see the command set 
list later in this section. In order to best troubleshoot a communication link, a 
hardware protocol analyzer or in-line protocol test set should be used. For the 
purposes of this discussion, it will be assumed that the Master Station is correctly 
configured to send a message in the form of the protocol under test when 
troubleshooting the communication link between the Master Station and the RTU.  

The Master Station is sending a message to the ePAQ, but the ePAQ does notreceive it. 
The RX LED may light up whenever data (good or garbage) is received at the port. If the 
LED does not light up, it is usually a cabling problem.  

Problem  Solution  

Is the Configuration file downloaded to ePAQ?  
 
Re-write the file to the ePAQ.  

Does the configuration file contain the correct 
Master Station?  

Change Master Station specified in ePAQ file.  

Is the RTU licensed for this Master Station 
protocol?  

Check license agreement supplied with 
equipment. Consult QEI if protocol is not 
licensed.  

Is the Master Station connected to the correct 
port? The RX LED will light up on a different 
port.  

Check port connection on the ePAQ and 
change if necessary.  

Are the cabling connections correct?  Check the cable and connections from ePAQ 
port to Master Station communication 
hardware.  

Are the cabling connections for handshaking 
correct, if required?  

Check the cable and connections from the 
ePAQ port to Master Station communication 
hardware.  

Is the Port configured for the correct baud 
rate? The port’s RX light will light up.  

Check port configuration in file and change if 
necessary. Refer to Configuring 
Communication Ports in Section 3 of this 
manual.  

Is the Port configured for the correct number 
of bits and parity?  

Check port configuration in ePAQ file and 
change if necessary. Refer to Configuring 
Communication Ports in Section 3 of this  
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 manual.  

Is the Port configured for the correct 
handshaking, if required, to match the cable?                                                             

Check port configuration in ePAQ file and 
change if necessary. Refer to Configuring 
Communication Ports in Section 3 of this 
manual 

   

 
 

Master Station sends a message to the ePAQ, the ePAQ receives the message but 
the ePAQ does not respond. The message can be verified as received by using the 
‘pr’ command. Problem Solution  

Is the Port configured for the correct 
protocol? Does the address in the 
message from the Master Station 
match the actual  

Check port configuration in configuration file 
and change if necessary. Check the address 
as specified by the S2 DIP Switches on the 
6CPP6.  

ePAQ address?  
Or, if the RTU address is specified in the 
Master Station configuration, check that the 
address is correct. Refer to the  

 appropriate ConfigWiz protocol addendum for 
more information.  

Is there data mapped to the Master 
Station in the ePAQ configuration file?  

Check that there is data mapped to the Master 
Station under test. Refer to Configuring 
Servers in Section 3 of this manual.  

Does the protocol implementation 
support the message type being sent 
by the Master Station?  

Consult with QEI Technical Assistance for 
more information.  

The ePAQ responds to Master Station’s message, but the Master Station does not 
receive the ePAQ’s response. Problem Solution  
If the connection between the Master 
Station and the RTU is a radio link:  

• Check that Rts-Cts is properly wired from the 
ePAQ port and the radio.  

 • Check that Push to Talk is  

 properly wired from the ePAQ port and the 
radio. Also, check that Push to Talk is correctly 
configured in the file.  

 • If no Rts-Cts connection is  

 used, increase the value of ‘RtsCtsDelay’ in the 
Port configuration. Refer to Configuring 
Communication Ports in Section 3 of this  

 manual.  

Does the Master Station receive the  • Check that the Master Station  
complete message, but regards it as 
bad and tries to send the same poll 
again?  

port is properly configured.  



UG-1037  ePAQ-9100 

                

 

Copyright © 2016 QEI  Troubleshooting   37 

   

At this point in the troubleshooting process, all options concerning adjusting the 
RTU via software parameters have been tried. Be sure to consult with the Master 
Station manufacturer to ensure that the device is configured and operating 
correctly. Be sure to consult with any communication hardware providers to ensure 
that the equipment is configured and operating correctly. Consult with QEI 
Customer Service for more information.  

 
 

8.5  IRIG-B Troubleshooting  

            Refer to UG-1036 (6TIM User’s Guide) for more information.  

8.6 Network Interface Troubleshooting  

           Refer to UG-1040, '6NIA User's Guide for Network Diagnostics information.  

8.7 Data Validation  

Data validation is the process of checking that the data reported from the Field Device to 
the ePAQ or ePAQ to Master Station is reported in the correct location and sequence and 
has the correct value. The reported value must match the value in both the ePAQ (Master 
Station) and the Field Device (ePAQ).  

Validating data is the same process no matter if the data is from a Field Device to the 
ePAQ or from the ePAQ to the Master Station. Use the diagnostic commands to query the 
ePAQ for analog, status and accumulator data or to actuate a control relay. Refer to 
Diagnostic Command Set in this section.  

The diagnostic commands display data based on the point addresses, starting from 
address 0, of the data as they are mapped into the first Master Station server added to the 
ePAQ configuration file.  

This test only accesses the data, as it is stored in the ePAQ. The best test for data validity 
is to use the actual Master Station with a correctly programmed database.  

8.7.1 Analog Data  
When checking Analog Data using the diagnostic command set, you must account for the 
data format of the displayed data. The default is 16bit, which means all values will be 
displayed as a value between +/- 32767. The data format can be changed to 12bit by 
typing 12bit in the Test Panel. The data will then be displayed as a value between +/- 
2047. Typing in16bit will change the data format back to 16 bit. Refer to the Diagnostic 
Command Set for more information.  

The displayed data by the command set in the Maintenance port are displayed as 
unscaled, raw integer values. In order to verify the data as correct, you must apply scale 
factors and offsets (as needed) to convert the raw data to engineering units.  
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Problem  Solution  

Point value is FAIL instead 
of a value.  

• Check that communications are still functioning to the Field 
Device.  

 • Check that the Field Device has been sized with  

 some number of Analog points.  

 • Check that the point address is correct in the file and in the Field 
Device.  

 • Check that the data point is correctly mapped to the Master 
Station in the file.  

 • Check that Field Device has a valid value for  

 that point.  

Point value has a 
different value than  

          • Check that the point address in the configuration file      
          and the Field Device match.  

expected.            • Check that the data point is correctly mapped to the  
          Master Station in the ePAQ file.  

                • Check that the data point is properly scaled (if scaling is  
          configurable). Refer to the appropriate ConfigWiz protocol  
          addendum for more information.  

• Check that the data point is properly scaled in the Field Device.  

• Allow a sufficient amount of time for the ePAQ to poll and receive an updated 
value for the point.  

At this point in the Analog data validation process, all options concerning software 
parameter adjustments have been attempted. Check that all wiring terminations 
and cabling are correct. If those are correct, contact QEI for technical assistance.  

8.7.2 Status Data  
Status Data displayed by the Maintenance port is reported in 16bit words 
(panels) where the least significant bit (LSB) is the rightmost bit of the 16bit 
word. Refer to the Diagnostic Command Set in this section for more 
information and see Table 5 below.  

Panel 
#  

       
Bits  

        

0  15  14  13  12  11  10  9  8  7  6  5  4  3  2  1  0  
1  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  16  
2  47  46  45  44  43  42  41  40  39  38  37  36  35  34  33  32  

Table. Status Data Organization in the Maintenance Port Display  

In the case of Sequence of Events (SOE) data, using the Test Panel will not 
suffice for testing. The data validation can be performed, but there is no 
mechanism to check time reporting. You must use either a protocol test set or the 
actual Master Station to verify SOE data.  
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Problem  Solution  

Point value is 
FAIL instead of a  • Check that communications are still functioning to the Field Device.  
value. The 
ENTIRE 16bit 
word will display 
as FAIL only if 
each bit of the 
16bit word is 
failed.  

• Check that the Field Device has been sized with some number of 
Status points. • Check that the point address in Field Device is correct 
in the configuration file and in the Field Device. • Check that the data 
point is correctly mapped to the Master Station in the configuration 
file. • Check that Field Device has a valid value for that  

 point.  

Point value has a 
different value  

• Check that the point address in the configuration file and the Field 
Device is correct.  

than expected.  • Check that the data point is correctly mapped to the Master Station 
in the configuration file. • Allow a sufficient amount of time for the 
ePAQ to poll and receive an updated value for the point.  

 
At this point in the Status data validation process, all options concerning software 
parameter adjustments have been attempted. Check that all wiring terminations 
and cabling are correct. If those are correct, contact QEI for technical assistance.  

8.7.3 Accumulator Data  

Problem  Solution  
Point value is 
FAIL instead of a 
value.  

• Check that communications are still functioning to the Field Device. 
• Check that the Field Device has been sized with some  

 number of Accumulator points.  

 • Check that the Field Device has been correctly configured for 
Accumulator data polling. Refer to the appropriate ConfigWiz protocol 
addendum for more information.  

 • Check that the point address is correct in the file and in the Field 
Device.  

 • Check that the data point is correctly mapped to the Master Station 
in the file.  

 • Check that Field Device has a valid value for that  

 point.  

Point value has a 
different value 
than expected.  

• Allow a sufficient amount of time for the ePAQ to poll and receive an 
updated value for the point. • Check that the point address in the 
configuration file and the Field Device match. • Check that the data 
point is correctly mapped to the Master Station in the ePAQ 
configuration file.  
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            • Allow a sufficient amount of time for the ePAQ to poll and    
           receive an updated value for the point.  

At this point in the Accumulator data validation process, all options concerning 
software parameter adjustments have been attempted. Check that all wiring 
terminations and cabling is correct. If those are correct, contact QEI for technical 
assistance.  

8.7.4 Control Data  

Problem  Solution  

Control point 
under test will  

• Check that communications are still functioning to the Field Device.  

not operate as 
expected.  

• Check that the Field Device has been sized with some number of 
Control points in the ePAQ configuration file. • Check that the point 
address is correct in the file and in the Field Device.  

 • Check that the data point is correctly mapped to the Master Station in 
the configuration file. • Check that the Control point under test has 
been correctly configured in the file. Refer to the appropriate ConfigWiz 
protocol addendum for more information. • If the control point is a 
Latching type, check the current state of the control point. Then send 
the opposite control point command.  

At this point in the Control data validation process, all options concerning software  
parameter adjustments have been attempted. Check that all wiring terminations 
and cabling is correct.  If those are correct, contact QEI for technical assistance. 
 

 
 
 

9 9  Ordering Information  
The base ePAQ comes with a power supply module (either 120VAC/125VDC or 24/48VDC), 
two (2) communication ports (Port 4 – RS-232 and Port 5 – RS-485) and the Maintenance 
Port. The option tree below describes how to order the ePAQ with additional communication 
ports.  

Program software for the ePAQ must be ordered separately from the hardware. Specify the 
software required for your ePAQ by selecting the appropriate field device clients and master 
station servers. Selected software may require special hardware for proper operation; please 
contact QEI for more information.  

Use the ePAQ Ordering Worksheet to order your ePAQ.  

 
EPAQ Option Tree 
 
EPAQ – 9100 – A  B C  D 
 
     D Auxiliary Options 
      0  - None 
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      1  - NVRAM Option 
      2  - IRIG-B Interface 
      3  - Network Interface 
      4  - Network, NVRAM 
      5  - Network, IRIG-B 
 
    C Port 6,7,8,9 Option 
     0 -   None 
     1 -   Port 6,7,8,9 
 
   B Port 1,2 Options 
    0 – None 
    1 - (1) 202T, (1)  RS-232 
    2 - (2)  RS-232  
    3 - (2)  202T 
    4 -  (2) bit-oriented RS-232 
    5 - (1) bit-oriented, (1) byte-oriented 
      RS-232 
 
  A Power Option 
   1 – 120VAC/125VDC Input 
   2 – 24/48 VDC Input  
 

9.1 ePAQ Accessories 

9.1.1 Hardware 
 AC Line Cord – QEI P/N 10-057XXX-001 – Use to connect the ePAQ to 

    standard 120VDC, 15A, outlet. 

 Maintenance Port Cable – QEI P/N 10-057126-001 – Use to connect the 
    ePAQ Maintenance Port to a PC’s RS-232 port. 

 Maintenance Port Laptop PC – QEI P/N 40-057589-001 – A laptop PC 
   with Maintenance Port cable. The laptop can be used to configure the 
   ePAQ with the ConfigWiz software and troubleshoot the ePAQ with 
   Hyperterminal (or equivalent terminal emulator). 

9.1.2 Software 

 ConfigWiz CD – QEI P/N 80-000063-001 – This is a 
  CDROM which includes the following software: 

 ConfigWiz – QEI’s Configuration Software, required for configuring the 
  ePAQ for field use. 

 Template – QEI’s Configuration Template, required in conjunction with 
  ConfigWiz to provide data structures for the various software modules in 
  the ePAQ. 

 ConfigWiz User’s Guide – Easy to use documentation for ConfigWiz 
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  operation and usage. 

 ConfigWiz Addenda – Separate appendices for each available 
  software module in the ePAQ. Use them as you configure the various 
  devices in ConfigWiz in addition to the ConfigWiz User’s Guide. 

 
  

10 ePAQ Related Documentation 
 Below is a list of hardware and software related documentation that may be 
 required to configure or troubleshoot your ePAQ. 

All documents listed here are available via the QEI website, at www.qeiinc.com. 
To gain access to the User’s Area (where all user documentation is kept), a user 
name and password is required. Follow the instructions in the website to obtain a 
user name and password. Your request will be fulfilled within 1 to 2 business 
days. 

 

10.1 Hardware Documentation 

 EPAQ User’s Guide - This manual. 

 6AIP1 User’s Guide - QEI P/N UG-1003 - This manual describes the QEI 
    Local I/O Analog Input Panel. 

 6SIP1 User’s Guide - QEI P/N UG-1005 - This manual describes the QEI 
Local I/O Status Input Panel. 

 6COP1 User’s Guide - QEI P/N UG-1004 - This manual describes the 
QEI Local I/O Control Output Panel 

 6TIM1 User's Guide - QEI P/N UG-1036 - This manual describes the QEI 
IRIG-B Interface Board. 

 6NIA1 User's Guide - QEI P/N UG-1040 - This manual describes the QEI 
Network Interface Board 

 

10.2 Software Documentation 

  ConfigWiz User’s Guide - QEI P/N UM-2012 - This manual describes 
    how to use the ConfigWiz software package 

 ConfigWiz Protocol Addenda - This series of addenda are to be used in 
conjunction with the ConfigWiz User’s guide  when configuring specific 
field devices and master stations, based on the protocols they use to 
communicate. This is list is always changing, as new protocols are added. 
Consult the website or contact the QEI Sales Department for up to the 
minute information 

 

 

http://www.qeiinc.com/
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11  Glossary 

 
Apparatus  Physical equipment  

Bandwidth  Throughput capability of a physical communication line.  

Client  
A computer that requests data from a server through a network. 
Most computers can perform in both capacities as client/servers.  

Command  Instructs the software to perform a certain function.  

Communi-
cations 
Load  

Refers to the amount of data that is transferred from the RTU to 
the master station.  

Components  Parts of the RTU; field device clients, master station servers…  

Cursor  A representation of the location of the mouse in the GUI.  

Data  Information used and created by the computer and software.  

Data point  An individual point of the data set.  

Default  
Pre-configured settings that are retained unless they are 
modified by the user.  

Display  Representation of an item in the GUI.  

Double-click  
Selecting a command or icon twice in rapid succession using the 
left half of the mouse.  

Driver  A program written to perform a specific function.  

Field  
An area in a window or pop-up window where information is 
displayed, entered, or modified.  

Field device  Physical equipment in a system.  

File  An entity used for data storage. Files are stored in folders.  

Filtering  
Process of identifying and retaining vital data points in the 
communication flow and dispensing non-vital data points from 
the flow.  

Folder  
Folders contain other folders or files. Folders are also called 
directories.  

GUI  Graphical User Interface  

Hexadecimal  
An alpha-numerical system based on the numbers 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9, and letters A, B, C, D, E, F.  
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Icon  
An object in a GUI that represents a file, a software program 
executable, a shortcut to a program. Double-clicking on icons  

 opens whatever the icon represents.  

IED  Intelligent Electronic Device  

Mapping  
Configuring the routes that data will follow from client to server 
and from server to client.  

Master 
station  

A control center that contains the master station.  

Mouse  
Tool used with a computer for selecting GUI objects and 
commands.  

MS-DOS file-
naming 
convention  

Standard method for naming files to be used by MS-DOS and 
Windows-based software. The file-naming convention requires 
that the amount of characters before the dot (.) not exceed eight 
(8) and that the extension (characters after the dot) not exceed 
three characters. Example : filename.ext  

Pane  
A section of a window. Pane is used to distinguish between 
parts of the window when, for example, there are two or more 
sections in a window.  

Parameter  
A variable that requires input from the user according to the 
system needs.  

PC  
Personal computer. A personal computer may be referred to as 
a PC or computer and may be either a desktop or laptop.  

Pop-up 
window  

A window that displays as a result of selecting a command. 
Pop-up windows usually display when more information is 
required for an operation, when an error occurs, or to display 
warnings.  

Ports  
Physical serial communication channel on the 6ACP5- or 
6CPP6-processor board.  

Processor 
board  

Physical board that contains electronic components, memory 
cards, and a processor chip for processing, storing, and 
producing data.  

Protocol  Specific method of transmitting data.  

Pull-down 
menu  

A menu that displays below a command or icon. Pull-down 
menus contain commands that the user selects to manipulate 
the software program.  

QBUS  QUICS interface to support QUICS cards.  

QUICS  Quindar Universal Intelligent Control System  

Right-click  Selecting a command or icon by using the right of the mouse.  
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RTU  Remote Terminal Unit  

SCADA  Supervisory Control and Data Acquisition  

 
Server  A computer that serves data to a client. Servers may also 

request data from other computers. Most computers can 
perform in both capacities as client/servers.  

Substation  
A subordinate station that is remotely-located from the master 
station.  

System 
Block 
Diagram  

An illustrative representation of the system that depicts all the 
equipment, location of the equipment, and specific system 
parameters.  

System 
Configuration  

The process of coordinating all the requirements for the master 
station, RTUs, and communication facilities.  

Tab  
A labeled area in a window that the user selects to display the 
information contained in that window for that particular tab.  

Template  
A custom-structured file that contains generic information that 
can be tailor-fit for each scenario.  

Window  Display area in the GUI that displays information and enables 
user interaction with the computer and software.  

 
 


