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PREFACE

Conventions and Symbols

The following symbols may appear in this manual and may be applied to the equipment. The reader
should become familiar with the symbols and their meaning. Symbols are provided to quickly alert the
user to safety related situations, issues, and text.

Symbol

Meaning

m DANGER

Indicates an immediate hazardous situation which, if not avoided, will result in
death or serious injury.

AWARNING

Indicates a potentially hazardous situation which, if not avoided, could result
in death or serious injury.

A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury.

Indicates a potentially hazardous situation which, if not avoided, may result in

CAUTION property damage.

Indicates a potential situation which, if not avoided, may result in an
NOTICE undesirable result or state.
Important Identifies an action that should be taken to avoid an undesirable result or state.
Note Identifies additional information that should be read.

Electrical shock hazard. The included Warning text states that the danger of
electrical shock is present.

- _ 90 Electrical shock hazard. Indicated that the danger of electrical shock is

present.

-

Explosion hazard. Indicates that the danger of an explosion hazard exists.

o)

Electrostatic discharge. The presence of this symbol indicates that
electrostatic discharge can damage the electronic assembly.




Quialified Persons

The described equipment should be installed, configured, operated, and serviced only by qualified persons
thoroughly familiar with this publication. The current version, in Portable Document Format (PDF), is
available at http://sitescape.sea.siemens.com/.

For the purpose of this publication and product labels, a qualified person is one who is familiar with the
installation, construction, and operation of the equipment, and the involved hazards. In addition, he or she
has the following qualifications:

e Istrained and authorized to energize, de-energize, clear, ground and tag circuits and equipment in
accordance with established safety practices.

e Istrained in the proper care and use of protective equipment such as rubber gloves, hard hat, safety
glasses or face shields, flash clothing, etc., in accordance with established safety practices.

e [strained in rendering first aid.
Scope

This publication does not purport to cover all details or variations in equipment, nor to provide for every
possible contingency to be met in connection with installation, operation, or maintenance. Should further
information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to one of the support groups listed in the Product
Support section of this manual.

The contents of this manual shall not become part of or modify any prior or existing agreement,
commitment or relationship. The sales contract contains the entire obligation of Siemens. The warranty
contained in the contract between the parties is the sole warranty of Siemens. Any statements continued
herein do not create new warranties or modify the existing warranty.

General Warnings and Cautions

ﬂ WARNING

This equipment contains hazardous voltages, and it has been certified for use in the hazardous locations
specified on the product nameplate and in the Model Designation and Specifications section. Death,
serious personal injury, or property damage can result if safety instructions are not followed. Only
qualified personnel should work on or around this equipment after becoming thoroughly familiar with all
warning, safety notices, and maintenance procedures contained herein. The successful and safe operation
of this equipment is dependent upon proper handling, installation, operation, and maintenance.

The perfect and safe operation of the equipment is conditional upon proper transport, proper storage,
installation and assembly, as well as, on careful operation and commissioning.

The equipment may be used only for the purposes specified in this publication.




CAUTION

Electrostatic discharge can damage or cause the failure of semiconductor devices such as
integrated circuits and transistors. The symbol at right may appear on a circuit board or other @
electronic assembly to indicate that special handling precautions are needed.
o A properly grounded conductive wrist strap must be worn whenever an electronics
module or circuit board is handled or touched. A service kit with a wrist strap and static dissipative
mat is available from Siemens (PN15545-110). Equivalent kits are available from both mail order and
local electronic supply companies.

e Electronic assemblies must be stored in anti-static protective bags when not installed in equipment.

A DANGER

Electrical shock hazard

“~ o Explosion hazard ',%/
? Will cause death, serious injury or property damage \A

e Remove power from all wires and terminals and verify that there
are no hazardous voltages before working on equipment.

¢ In potentially hazardous atmosphere, remove power from
equipment before connecting or disconnecting power, signal, or
other circuit, or extracting/inserting module.

e Observe all pertinent regulations regarding installation in
hazardous area.

e Ensure all devices are rated for hazardous (classified) locations.
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SD39VIM-2 INTRODUCTION

1.0 INTRODUCTION

This Instruction provides installation and service information for the following APACS+® components:

*  Model VIMCCN Voltage Input Module (VIM) P/N 16171-126
* VIM Loca Termination Strip P/N 16187-1
e VIM Marshaled Termination Assembly P/N 16170-1

This Instruction is divided into six major sections.

e Section 1, Introduction—Contains product description, product support, and lists related literature.

»  Section 2, Installation—Describes environmental considerations and mechanical and electrical
installation.

e Section 3, Maintenance—Consists of preventive maintenance, troubleshooting, assembly replacement
procedures, and spare and replacement parts suggestions.

e Section 4, Circuit Description—Contains a brief system level description of the VIM.

e Section 5, Model Designation—Provides mode designation and tables of accessories, attachments,
and options.

»  Section 6, Specifications—Consists of mechanical, electrical, and environmental specifications.

1.1 PRODUCT DESCRIPTION

The Voltage Input Module (VIM), which is shown in Figure 1-1, isan |/O element of the APACS+
Advanced Controller. It isan intelligent (microprocessor-based), configurable module, which interfaces
thermocouple and voltage input signals with an APACS+ control module’ s IOBUS. Figure 1-2 illustrates
basic input wiring.

TheVIM:

*  Minimizes hardware costs with 16 software-configurable channels (thermocoupl e or voltage input)

* Improves accuracy and simplifies configuration with integral linearization, autoranging, self-
calibration, and cold junction compensation

» Facilitates faster response to field problems with a configurable burnout detection feature (up or down
scale)

» Provides greater protection against short circuits viaindividualy isolated channels

e Supports redundant architecture for high availability

*  Reduces servicing time by allowing the module to be inserted or removed while powered without
disturbing field wiring

» Isolatesfield faults by electrically isolating all input channels from the backplane and ground

e Complies with the European Union’s Electromagnetic Compatibility (EMC) Directive, which requires
process control equipment to be immune to electromagnetic interference (EMI) and limits the amount
of electromagnetic emissions (see module specificationsin Table 6-2 for more detailed information)

July 1998 1-1
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FIGURE 1-1 APACS+ Voltage Input Module and Associated Hardware
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INTRODUCTION SD39VIM-2

1.1.1 Channel Types

The VIM provides 16 channels, each of which can be configured to be athermocouple or voltage input.
Severd standard features alow the VIM to accommodate many input types with minimal configuration
and high accuracy, such as:

e Automatic linearization for thermocoupletypes J, K, E, T, R, S, B, N to user-selectable engineering
units, such as °C, °F, °K, or °R

e Cold junction compensation provided for all thermocouple input measurements

» Autoranging input circuitry for thermocouple inputs, eliminating the need to specify atemperature
range while maintaining high accuracy

» Sdf-calibration feature eliminating the need for field calibration

» Integral burnout detection to determine if athermocouple has opened or, if, due to aging, its resistance
has increased

In addition, the VIM’ s configurable channels reduce hardware costs and spare parts requirements by
allowing one module to accommodate several input requirements.

1.1.2 Diagnostics

The VIM isdesigned to provide years of trouble-free service. However, in the event of unexpected
operation, the VIM is equipped with extensive self-diagnostics. The goals of these diagnostics are to:

* Notify the appropriate personnel of a module malfunction or wiring error
»  Perform automatic switchover in afully redundant (1002D) APACS+ system

Any errors detected by these diagnostics are reported to the associated control module. The control module
and the VIM maintain alog of current and historical errors that can be reviewed using the Diagnostic

L ogger Utility or the 4-mation® configuration software. In addition, errors are indicated by the module’'s
LED indicators.

There are two types of circuit diagnostics: those diagnostics that monitor overall module performance,
which are common to all I/0 modules, and those that cover individual input channels.

1.1.2.1 Overall Module Performance Diagnhostics

Diagnostics for overall module performance include failure detection in the communications, processor,
and common circuits. These diagnostics include:

»  Power supply diagnostics (monitor the three 24 Vdc power input busses for under voltage and the
onboard isolated power supply for voltages within tolerance)

»  Over temperature diagnostics (check the module for over temperature conditions via an online

monitor)

» Memory diagnostics [run a complete | EEE published test on RAM memory at module startup, detect
RAM failure modesin the optimal amount of time via galpat tests, and verify critical RAM data and
ROM memory online with cyclical redundancy checking (CRC)]

1-4 July 1998



SD39VIM-2 INTRODUCTION

e Communication diagnostics (verify IOBUS communications for each message via CRC)

* Redundancy diagnostics (monitor logic signals for valid combinations, compare redundancy status
information from the IOBUS with logical signals on the module, reporting any discrepancies as errors)

»  Watchdog timer diagnostics (detect processor operation failures via external and CPU hardware timers
and monitor IOBUS and scanning operation via additional timers)

» CPU diagnostics (run manufacturer-supplied tests on CPU components, where results from the
instruction sequences must match predetermined values)

» Software diagnostics (verify program flow control to ensure that software functions execute in proper
sequence and time, perform data integrity checks, and compare data to predetermined ranges)

» Addressing diagnostics (compare module slot/rack addresses against their addresses at startup)

1.1.2.2 Input Circuit Diagnostics

Redundant isothermal sensors on the termination strip are compared to detect failures. To detect excessive
drift failures, duplicate voltage references are also compared, while amplifiers and A/D converter circuits
are continually automatically recalibrated online. Any component failures that require abnormal
calibration correction are also detected. Input source impedance is monitored for up and down scale
thermocouple burnout detection and fault detection for other components.

1.1.3 LED Indicators

The VIM’s LEDs support local troubleshooting without an operator interface. The module includes two
LEDs that indicate a combination of two of the following module statuses:

*  Module OK

e Channel(s) faulted

* Modulefaulted

*  Module unconfigured

* |OBUS communication failed

* Modulefailed

* Module active (calculate mode)
* Moduleinactive (verify mode)

1.1.4 Configuration

Likeal APACS+ I/O modules, the VIM is configured using the 4-mation software. The configuration is
loaded into the module’ s memory, and a copy of the configuration is stored in the associated control
modul€’ s non-volatile memory. This approach to configuration allows the module to be removed and
replaced on-line without the need for reconfiguration.

During configuration, 4-mation is used to assign atype to each channel (thermocouple input or voltage
input) and several parameters which vary according to channel type.

July 1998 1-5



INTRODUCTION SD39VIM-2

1.1.4.1 Thermocouple Input Channel Parameters

Thermocouple Type (J, K, E, T, R, S, B, or N)

Engineering Units (°C, °F, °K, °R)

Bias (in engineering units)

Minimum and Maximum Scale

Burnout (upscale, downscale, or no detection)

Digital Filter Time Constant

Step Response Time (defines the time for a moving aver-age digital filter for the input signal, thus
specifying the time to fully respond to an input step; this filter reduces periodic noise and improves
repeatability and resolution)

1.1.4.2 Voltage Input Channel Parameters

Input Range (1to 5Vdc, 0to 5 Vdc, -10to 10 Vdc, -5to 5 Vdc, -1 to 1 Vdc, or custom range between
-10 and 10 Vdc)

Minimum and Maximum Scale

Engineering Units

Digital Filter Time Constant

Step Response Time

1.1.5 Terminations

The VIM’sfield 1/0 can be terminated locally or remotely according to user needs and preferences. Local
terminations reside directly below the VIM. Marshalled Termination Assemblies or Rail Termination
Assemblies provide for terminations up to 100 feet (30.5 m) away from the VIM. Figure 1-2 is an example
of the wiring used for any of these options.

1.2 PRODUCT SUPPORT

1-6
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Product Support

Our Technical Support Centers (TSC) offer a variety of technical support services that are
designed to assist you with Siemens products and systems. Our support engineers have
experience with troubleshooting, development, system startup, and system test. They will help
you to solve your issues in an efficient and professional manner.

Customers in North America can contact Siemens Technical Support Center at 1-800-333-
7421, on the web at: http://support.automation.siemens.com, or by e-mail:
techsupport.sea@siemens.com

Customers outside North America can contact their local Siemens subsidiary; addresses and
telephone numbers are listed on the Internet at the web site:
http://support.automation.siemens.com.

When contacting Siemens, customers will be asked to provide site-contact information (name,
address, and phone number), the product involved and detailed information regarding the nature
of the issue.

Product documentation is now located in the Library forum of the Process Automation User
Connection at: http://sitescape.sea.siemens.com/. The Process Automation User Connection is a
secure site. Registration is open to all verified users of Siemens process automation systems. If
you are not already, and would like to become a member, please visit our Process Automation
User Connection web page at: http://www.sea.siemens.com/process/support/papauc.html

Contained within the Process Automation User Connection is the APACS+/QUADLOG Secure
Site at: http://sitescape.sea.siemens.com/forum/aca-1/dispatch.cgi/f.apacsquadlo forum. This site
is only open to customers with an active service agreement. It contains all service manuals,
service memos, service notes, configuration manuals, etc. for the APACS+ and QUADLOG
family of products. If you are experiencing technical difficulties with the site, please contact
SiteScape technical support at: toll free 1-877-234-1122 (US) or 1-513-336-1474.
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A&D Technical Support
Worldwide, available 24 hours a day:

United States: Johnson City, TN

Worldwide: NUrnberg

Asia / Australia: Beijing

Technical Support and Authorization
Local time: Monday to Friday

8:00 AM to 5:00 PM

Telephone:+1 (423) 262 2522

or +1 (800) 333-7421 (USA only)
Fax:+1 (423) 262 2289

Malil to: techsupport.sea@siemens.com

Technical Support

24 hours a day, 365 days a year
Phone:+49 (180) 5050-222
Fax:+49 (180) 5050-223

E-Mail: ad.support@siemens.com
GMT:+1:00

GMT: -5:00

Authorization

Local time: Monday to Friday
8:00 AM to 5:00 PM

Phone: +49 (180) 5050-222

Fax: +49 (180) 5050-223

Mail to: ad.support@siemens.com

GMT: +1:00

Technical Support and Authorization
Local time: Monday to Friday

8:00 AM to 5:00 PM

Phone:+86 10 64 75 75 75

Fax:+86 10 64 74 74 74

Mail to:ad.support.asia@siemens.com
GMT:+8:00

Automation and Drives Service and Support International

http://www.siemens.com/automation/service&support

The languages of the SIMATIC Hotlines and the authorization hotline are generally German and English.
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Tel: | Seeprevioustable for updated information.

Fax:
TIC

EUROPE E-mal:

Hours of Operation:

Secure Web Site;

1.3 INTERNATIONAL STANDARDS ORGANIZATION (ISO) SYMBOLS
Refer to Table 1-2 for an explanation of 1SO and IEC symbols that, when appropriate, are prominently

displayed on the surfaces of hardware. The symbols are also used in instructions to denote CAUTION
and WARNING notes.

TABLE 1-2 ISO/IEC Symbols

SYMBOL PUBLICATION DESCRIPTION
SO 3864, WARNING: Risk of Electric Shock. The symbol is
No. B.3.6 prominently displayed on the surfaces of hardware. When

used in an instruction, text accompanies the symbol which
identifies something that can be dangerous and possibly life
threatening to personnel. For example:

Background Color WARNING: Risk of electric shock. Remove power from
=Y ellow _ all involved wires before making connectionsto the
Symbol Color = Black . .
Outline Color = Black Marshalled Termination Assembly.
1SO 3864, CAUTION: Refer to accompanying Installation and Service
No. B.3.1 Instruction. The symboal is prominently displayed on the

surfaces of hardware. When used in an instruction, text
accompanies the symbol which identifies something that can
damage equipment or cause a control problem with a
Background Color process. For example:

=Y ellow .
Symbol Color = Black CAUTI ON: The safety system should not be operated
Outline Color = Black with forced 1/0.
IEC 417, PROTECTIVE CONDUCTOR TERMINAL
No. 5019 Symbol is prominently displayed on the surfaces of
hardware.

Background Color = White
Symbol Color = Black
Outline Color = Black
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SD39VIM-2 INTRODUCTION

1.4 RELATED LITERATURE
The following literature should be available when performing the VIM installation.

» APACS+ MODULRAC Installation and Service Instruction (SD39MODULRAC-1)

*  APACSt+ SXRAC Ingtallation and Service Instruction (SD39SIXRAC-1)

» APACS+ UNIRAC Installation and Service Instruction (SD39UNIRAC-1)

«  APACSMODULPAC 1000 Installation and Service Instruction (SD39MODULPAC-1)
APACSMODULPAC 2000 Installation and Service Instruction (SD39MODULPAC-2)

» APACSRelay Marshalled Termination Assembly Installation and Service Instruction (SD39RMTA-1)
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SD39VIM-2 INSTALLATION

2.0 INSTALLATION

This section describes installation of the VIM and its associated assemblies. Be sure to review and
complete the steps in section 2.2 before proceeding with the VIM installation.

IMPORTANT

The VIM installation should be in accordance with the National Electrical
Code (NEC) and other applicable construction and electrical codes.

2.1 HARDWARE IDENTIFICATION
2.1.1 Voltage Input Module (VIM)

The Voltage Input Module isidentified by the letters “VIM” on the bezel and by two nameplate labels: a
large label, shown below, located on the tracking plate (Ieft side of VIM in Figure 1-1), and a small label
inside the bezel compartment. Both labels contain the module’'s model designation, part number/issue
level, ROM version number or software compatibility identification, and serial number. The larger |abel
also lists the current and voltage requirements of the module, and space is provided for additional
information, such as agency certifications.

MODEL VIMxxN AMPSO0.14 A P/N 16171-121

ROM VERSION xx.x VOLTS24VDC SIN XXXXXXXX

2.1.2 VIM Local Termination Strip Identification
The VIM Loca Termination Strip isidentified by the following information printed on its surface:

VIM
VOLTAGE INPUT
MODULE
MOORE PRODUCTS CO.
TERMINATION STRIP
PN 16187-1
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2.1.3 VIM Marshalled Termination Assembly Identification

The VIM Marshalled Termination Assembly is identified by the following information printed on its
surface:

VIM
VOLTAGE INPUT
MODULE
MOORE PRODUCTS CO.
MARSHALLED TERMINATION
ASSEMBLY
PN 16170-1

2.2 CONSIDERATIONS AND PREPARATION - See Danger Alert on the last page

Read sections 2.2.1 and 2.2.2 before continuing with the VIM installation. Section 2.2.1 describes
considerations required to ensure that the modules are compliant with the European Union’s
Electromagnetic Compatibility (EMC) Directive.

2.2.1 EMC Directive Installation Considerations

Some ingtallations of VIM modules may require adherence to the European Union’s Electromagnetic
Compatibility (EMC) Directive. Refer to the “Declaration of Conformity” statement at the back of this
document that lists the certificate number of the Technical Construction File issued to the Voltage I nput
Modules. Compliance with the Directive requires some or al of the following:

» APACS+ systems must use enclosures having sufficient RF attenuation.

* AC power input conductors to the enclosure must be filtered.

« MODULBUS (M-BUS) cablesthat enter or exit the enclosure must be filtered.

» The"“shield” of al shielded cables that exit the enclosure must be connected to the enclosure.

Consult the factory for additional information concerning EMC Directive installation and the availability
of enclosures and needed hardware.

2.2.2 Preparations

1. Install the MODULRAC, SIXRAC, or UNIRAC and the Local Termination Panel (for local
termination only) in the cabinet where VIMs are to beinstalled. VIMs should not be installed in the
rack at thistime, however, the rack address (1 TO 16) and rack slot numbers (1 to 10) for VIM
installation should be known.

2. Iflocal 1/0O termination is employed, tag al 1/O cables and route them into the cabinet. They should be
ready for cable end preparation and connection to the VIM Termination Strips. Cable wire sizes: 14 to
26 AWG (American Wire Gage).
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3.

If remote I/O termination is employed, complete the following:

1)

2)

3)

4)

If Marshalling Utility Panels are being used, install them in their respective marshalling cabinets.

Tag al 1/0 cables and route them into the marshalling cabinet. They should be ready for cable end
preparation and connection to the VIM Marshalled Termination Assemblies (cable wire sizes. 10
to 26 AWG) or user supplied termination assemblies. User supplied termination assemblies
require aVIM Temperature Transducer Kit and an unterminated Interconnect 1/0O Cable. The
VIM Temperature Transducer Kit islisted under "Accessories' in section 5.2 of this Instruction.

Route the Interconnect 1/0O Cable (or Unterminated I/0O Cable) between the marshalling cabinet
and the cabinet and rack in which the VIM will be installed. Refer to Figure 1-1; J1 will be
installed in the rack and P2 will connect to the VIM Marshalled Termination Assembly in the
marshalling cabinet.

If an Unterminated 1/0 Cableisinstalled, user-supplied terminations (e.g. termina blocks) must
be installed for field signal input wiring and the 1/0O Cable.

A dedicated, reliable, electrically clean power source should be furnished by the user to power field
devices providing voltage input signals. An uninterruptible power supply (UPS) can beinstalled for
increased reliability and power quality.

VIM input channels are isolated from one another, thus permitting voltage inputs to each channel to
originate from dedicated, separate power sources.

High-power EMI-producing eguipment should not be connected to any power lines dedicated to VIM
input signals. See inserteg Page 2-3a

2.3 ENVIRONMENTAL CONSIDERATIONS

Many industrial environments create severe operating conditions. The conditions at each VIM
location must be within the specifications stated in section 6.2.

CAUTION

Exceeding the specified operating temperature limits can adversely affect
performance and may cause damage. Air temperature should be
periodically checked to ensure that this specification is not being
exceeded.

To ensure operator safety, VIM Marshalled Termination Assemblies shall be installed in enclosures
which require akey or special tool to gain access to the equipment.

July 1998
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Change Since Revision 1
Add to Section 2.2.2 item 4.
WARNING!
Arc welding to surfaces with attached, active thermocouples can damage VIM

termination transducers. Remove VIM from rack or disconnect I/O wiring from VIM
termination before welding.
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» Toensurereliable data communications, it would be prudent to locate APACS+ equipment as far as
possible from sources of interference such as high current electrical equipment which emit strong
electromagnetic fields and switching transients.

2.4 EQUIPMENT DELIVERY AND HANDLING

The following subsections provide information of interest to shipping, receiving, and warehouse personnel.

2.4.1 Predelivery Test

An VIM isfully tested and inspected to ensure proper operation. If the VIM is ordered factory installed in
aMODULPAC or other enclosure, the VIM istested as part of the overall APACS+ process automation
system and inspected to ensure proper operation.

2.4.2 Factory Shipment

VIMsto beinstalled by the user are placed in static shielding bags and packaged for shipment.
Accessories are packaged separately. If the VIM is ordered factory installed in aMODULPAC or other
enclosure, the enclosureis bolted to a pallet and wrapped for protection during shipment.

2.4.3 Receipt of Shipment

All cartons should be inspected at the time of their delivery for possible external damage. Any visible
damage should be immediately recorded on the carrier’s copy of the delivery dlip.

Each carton should be carefully unpacked and its contents checked against the enclosed packing list. At
the same time, each item should be inspected for hidden damage that may or may not have been
accompanied by exterior carton damage.

If it is found that some items have been damaged or are missing, refer to sections 2.4.4 or 2.4.5 and notify
Mooreimmediately, providing full details. In addition, damages must be reported to the carrier with a
request for their on-site inspection of the damaged item and its shipping carton.

2.4.4 Equipment Handling

The VIM is completely enclosed and may be safely handled without undertaking special ESD (el ectrostatic
discharge) handling procedures provided the bezel compartment door is closed and secured. DO NOT
touch the connector pins on the back of the module.
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CAUTION
Use agrounded wrist strap to provide ESD protection whenever the
modul€’ s bezel door is opened.
2.4.5 Equipment Storage

The storage temperature and humidity parameters of section 6 must be met for storage of an VIM.

2.5 VIM TERMINATION STRIP INSTALLATION

Install aVVIM Termination Strip at the rack slot location of each VIM when local 1/0 termination is
employed. Asshown in Figure 2-1, aLoca Termination Panel must be installed.

NOTE
On the Termination Strip, delicate temperature sensors UL/U2 are
mounted at each end of the terminal block. Handle the Termination Strip
carefully to avoid sensor damage.

Refer to Figure 2-1 and the following mounting instructions:

1. Consult user’s or system integrator’ s rack documentation and note the slot locations assigned to each
VIM in each rack.

2. Notethefollowing on arack or a Termination Strip:

* Onarack, locate and identify the extruded spacer to which the lower edge of the backplaneis
mounted. Note that the bottom of the extruded spacer is grooved. The top edge of a Termination
Strip will rest in this groove.

» ldentify a series of alignment pins located below the rack frame that span the width of the rack
panel. One of these pinswill engage a hole located on the Termination Strip above the MOORE
logo. The left-most pin corresponds to rack slot #1.

e TheTermination Strip’s captive mounting screws can be seen projecting from the bottom of the
plastic extrusion panel.
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3. Mount each Termination Strip at its assigned location as follows:

1)

2)

3)

4)

Angle the top edge of the Termination Strip toward the backplane' s extruded spacer and insert the
tip of the Termination Strip in the spacer’s groove.

Slide the Termination Strip in the groove until it is vertically and horizontally aligned with the
appropriate pin (ot #).

Carefully lower the Termination Strip and engage the pin with the extrusion and board pin
mounting hole. Firmly push down to seat the strip on the pin. When the strip is properly seated,
the pin will be flush with, or project slightly above the top surface of the strip.

Secure the Termination Strip to the rack and Local Termination Panels with the strip’s captive
mounting screws, which are automatically aligned with their respective panel mounting holes.

NOTE
Do not remove any terminal block covers on the VIM Termination Strips.

The purpose of these coversisto prevent temperature shifts dueto air
drafts at the terminals.

2-6
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FIGURE 2-1 VIM Termination Strip and Interconnect I/O Cable Mounting
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2.6 VIM MARSHALLED TERMINATION ASSEMBLY AND CABLE INSTALLATION

Section 2.6.1 describes installing the VIM Marshalled Termination Assembly to a DIN rail. Section 2.6.2
describesinstalling the VIM Marshalled Termination Assembly to aflat surface. Section 2.6.3 describes
connecting the VIM Interconnect |/O Cable Assembly.

2.6.1 Marshalled Termination Assembly Installation
The VIM Marshalled Termination Assembly snaps onto a user-supplied DIN rail of the following type:

 Preferred: Top hat profile EN 50 022-35mm X 7.5mm or EN 50 022- 35mm X 15mm
* Alternate: G-profile EN 50 035-G 32mm

Refer to the following to mount aVIM Marshalled Termination Assembly to ablank Utility Panel or a
Marshalling Utility Panel:

1. If aP/N 16114-12 blank Utility Panel or a user fabricated panel is being used, mount user-supplied
DIN rails and wire duct. A Utility Panel can be mounted in aMODULPAC marshalling cabinet. A
user fabricated panel istypically mounted in a cabinet provided by the user. Refer to Figures 2-2 and
2-3 for Marshalled Termination Assembly and Utility Panel dimensions.

1) Determine the mounting layout for DIN rails, wire ducts and Marshalled Termination Assemblies.

NOTE

Marshalled Termination Assembly dimensions can vary with type. Refer
to the Installation And Service Instruction for each /O type to be
installed.

2) Dirill and tap DIN rail and wire duct mounting holesin the panel. If applicable, refer to Instruction
SD39MODULPAC-1 for removal of the Utility Panel.

2. Retrievethe VIM Marshalled Termination Assembly to be mounted including a supplied bag of VIM
labels (P/N 14205-679) and Cable Keying Kit (P/N 16056-435). Temporarily set aside the Cable
Keying Kit.

NOTE

On the Marshalled Termination Assembly, delicate temperature sensors
U1/U2 are mounted at each end of the terminal block. Handle the
Assembly carefully to avoid sensor damage.

1) Consult user’'s or system integrator’ s documentation and note the rack address number (1 to 16)
and slot number assigned to the VIM, and, if applicable, the redundant VIM that will be connected
to thisVIM Marshalled Termination Assembly. For rack-to-rack redundant VIMs connected to a
MODULNET, the MODULNET node address (1-63) must also be noted for each rack.

2-8 July 1998



SD39VIM-2

INSTALLATION

CH1-

DETAIL C

J1 AND J2 PIN
NUMBERING DIAGRAM

DIMENSIONS IN INCHES,
UNLESS OTHERWISE SPECIFIED.

WHERE:
KEYING PATTERN ® INDICATES A PIN INSTALLED IN

FOR J1 AND J2 A KEY HOLE.
o
_— INDICATES AN EMPTY KEY HOLE.

13.16(33.43 CM)

SEE DETAIL B

DETAIL A
CHANNEL 1
TERMINALS

[T [ I T [T
LTI 011 s e s s e e LTI

5 5
L 1.5(3.81 CM)

13.16(33.43 CM)

DIN RAIL

A02348I0

FIGURE 2-2 VIM Marshalled Termination Assembly
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27.50 (699 mm) 1.19 (30.2 mm)y= =
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| | |
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| |

|
| | 1]
| | 35.25 (895 mm)
| | al

|
| |
| ® ® ® ® \ DIN |
| | Rail \

|
| |

|
| | |
| ® ® ® ® | \
‘ ‘ Ground ‘
\ |~ stud V‘
| {

e QE‘

\J&%fffffffffffﬁﬂLﬁ U

Panel Mounting
Hole (4 Places)

Notes:

1. Dimensions are in inches (millimeters).

2. Marshalling utility panel is shown and includes
DIN rails and wire ducts.

3. Utility panel is a bare panel. A0228510

FIGURE 2-3 Marshalling Utility Panel Dimensions
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2) RetrieveaVIM label and record the node, rack, and slot numbers on the label (see Figure 1-1). If
redundancy is applicable, record the appropriate numbers on asecond VIM label. Savethe
remaining labels for usein section 2.6.3, step 3.

3. Refer to Figure 1-1 and attach the VIM label adjacent to connector J1. |If applicable, attach the
redundant VIM label adjacent to J2.

4. Ensurethat J1 and J2 are factory keyed according to the pattern shown in Figure 2-2, detail B.
NOTE
The user then keys the connector on the mating Interconnect 1/0O Cable as
described in section 2.6.3. Thiswill prevent connection to the VIM Termination
Assembly of an Interconnect 1/0O Cable from another type of 1/O module (e.g.
CDM or SAM).

5. Refer to Figure 2-4 for the procedure to mount the VIM Marshalled Termination Assembly to aDIN
rail.
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Top Hat Profile DIN Rail

Engage groove and T =

upper rail edge

"Top Hat” /"

DIN Rail

@ Rotate Assembly to
engage lower rail
edge with groove

Utility Panel

If necessary position the Termination
Assembly by sliding it along the DIN Rail.

Marshalled Termination

/Assembly Side View

gé:/'

/

To dhisen%age Assembly from
rail, apply a light upward
pressure with a screwdriver.

G Profile DIN Rail

@ Engage groove and———— ¢

_— T

top rail edge

”G” Profile
DIN Rail

@ Rotate Assembly to
engage lower rail

edge with groove

Utility Panel /

If necessary position the Termination
Assembly by sliding it along the DIN Rail.

Marshalled Termination
/ Assembly Side View
A

D):'
jé:/

- —
To disengage Assembly from

rail, apply a light upward
pressure with a screwdriver

FIGURE 2-4 Mounting Marshalled Termination Assembly
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2.6.2 Optional (Flat Surface) Marshalled Termination Assembly Installation

Theremoval of the DIN rail mounting feet from the Marshalled Termination Assembly (MTA), in
conjunction with the installation of four Mounting Ears, permits the MTA to be flat-mounted to a panel.
Four P/N 16056-562 (single piece) Mounting Ears are required per MTA (see Table 5-2).

Refer to Figure 2-5 and the following installation procedure:

1. Atoneend of the Marshalled Termination Assembly , remove the three end cap securing screws from
the card holder end cap. Remove and set aside the end cap.

2. Slidethe DIN rail mounting feet from the grooves in the bottom of the Marshalled Termination
Assembly card holder. Discard the mounting feet. Re-install the just removed end cap.

3. Retrieve four mounting Ears and insert them in the appropriate mounting holes provided in the end
caps asillustrated in Figure 2-5.

4. Usethe MTA asatemplate to mark the location of the mounting ear holes on the surface of the panel.

Typical mounting screw size is M4, or users can select another size. After drilling or punching the
holes, the holes should be threaded. Refer to Figure 2-2 for MTA dimensions.

(ijlf//ﬁ End Cap Securing Screw VIM Marshalled Termination Assembly
(3 Places) N N
Q
© ©)
Q

Mounting
Ears

Insert Ears
o In Mounting @ @

Holes

eIele)

End Cap

Remove DIN Rail J u u
Mounting Feet

H Ear Mounting Post

Mounting Ear

FIGURE 2-5 VIM Marshalled Termination Assembly Mounting Ear Installation
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2.6.3 Interconnect I/O Cable Installation

An Interconnect 1/O Cable (Figure 2-6) is used to connect each VIM to aVIM Marshalled Termination
Assembly when remote 1/0 termination is employed. The cable-to-module connector (J1) isinstalled at
the rack slot location of aVIM. It isassumed that as part of the site preparation procedure all tagged
Interconnect |/O Cables have been routed and pulled into their respective cabinets and are ready for
connection. An Unterminated 1/0 Cableisinstalled similarly at the rack, however, terminationsin the
marshalling cabinet are user-supplied .

VIM Marshalled Termination Assemblies should already be installed in the marshalling cabinet (see
section 2.6.1) and be ready for cable connection. Refer to Figures 2-1 and 2-6 and the following
procedure:

1. Notethe following on the cable’ s molded J1 connector.

» Thelower face area of J1 has a“pin mounting hole” located above a captive mounting screw.
This hole engages one of the rack panel’s alignment pins.

» Thetop edge of J1 will rest in the groove of the backplane’s extruded spacer asillustrated by a
detail in Figure 2-1.

2. Consult user’s or system integrator’ s documentation and note the MODULNET node address (if
applicable), rack address number (1-16), and slot number assigned to the VIM. J1 will be installed at
thislocation.

3. Install J1 at its assigned location as follows:

1) Anglethe top edge of the molded connector toward the backplane' s extruded spacer and insert its
tip in the spacer’ s groove.

2) Slide the connector in the groove until it is vertically and horizontally aligned with the appropriate
pin (dot #).

3) Carefully lower the molded connector and engage the alignment pin with the connector’s pin
mounting hole. Firmly push down to seat the connector on the pin. When the connector is
properly seated, the pin will be flush with or project slightly above the face of the connector.

4) Secure the connector to the rack panel with its captive mounting screw which is automatically
aligned with its panel mounting hole.

5) Get two labels from the bag of VIM labels. Record on each label the appropriate numbers noted in
the above step 2 (Figure 1-1). Attach one label each to the molded J1 and the P2 connectors.

4. Key cable connector P2.
Get the P/N 16056-435 Cable Keying Kit set asidein step 2 of section 2.6.1. The kit contains keying

pins and an instruction. Refer to Figure 2-6 for the assigned keying pattern and install the pins as
described in the supplied instruction.
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SIDE VIEW FRONT VIEW
ENGAGES
SIDE VIEW TOP VIEW J1 OR J2 OF
- o MARSHALLED
ENGAGES o ojgglo TERMINATION
MOLDED P2 OF ASSEMBLY
CONNECTOR MODULE H
\ o — ] 2
CONNECTOR — -
PIN KEYING
MOUNTING PIN 0\808 SECURITY
HOLE — AN - u SCREW
CAPTIVE CABLE LENGTHS LjJ
13 FT. (4 M
MOUNTING — 0 e ES Mg /
SCREW ) ~N 49 FT. (15 M) P
/ ~ 98 FT. (30 M) -
GROUND CABLE S~ —— —— — — -
LG SHIELD
WIRE
c2
A2 E2
N o
Ca 104/ (o2 WHERE:
Ve l'[ee ® INDICATES A PIN INSTALLED IN
o ‘ % A KEY HOLE.
Ca 3
faa | o8 © INDICATES AN EMPTY KEY HOLE.
Ca oS
e /158
[ ] OO
- 9 03
Ve O

KEYING PATTERN

PORTION OF P2
CONNECTOR FACE
/

KEYING PIN
SEE NOTE 1

NOTES:

1. KEYING PINS ARE PRESSED INTO EACH GROUP OF 5 HOLES AT THE TOP
AND BOTTOM OF P2 AS SHOWN IN THE ABOVE KEYING PATTERN.

A02218A0

FIGURE 2-6 Interconnect I/O Cable Keying

July 1998 2-15



INSTALLATION SD39VIM-2

5. Connect the free end of the I/O Cable Assembly to its respective |/O termination assembly. Perform

either of the following, depending upon cable type:
1) Interconnect I/O Cable Assembly (P2 installed)
a) Connect cable connector P2 (Figure 2-6) to the “A” (J1) connector on the Marshalled
Termination Assembly (Figure 1-1). A keying pin projecting from the face of P2 ensures

correct mating.

b) PressP2firmly onto J1. Torque the securing screw on the top of P2's connector shell to 50
inch-pounds maximum.

OR
2) Unterminated 1/0O Cable Assembly (P2 not installed)

Refer to Table 2-4 for color code and function of each unterminated wire. Refer to user wiring
diagrams to make the proper cable connections to the termination assembly.

6. On redundant VIMs only, connect the redundant 1/0 Cable as described in step 5 above.

2.7 VIM INSTALLATION

Modules are shipped individually packaged in protective, sealed, static shielding bags. Refer to section
2.4.4 for module handling considerations. Section 2.7.1 describes keying arack slot. Section 2.7.2
describes installing the module in the rack.

Each rack slot and each module must be keyed to prevent accidental installation of a module into an
incompatible slot which may impair system performance. Keying is highly recommended; see Figure 2-7.

Modules are keyed at the factory. The keying pattern is unique to each module type (e.g. ACM, CCM,
CDM). SeeFigure 2-7 for the VIM keying pattern.

A factory assembled rack is keyed at the factory. A user-assembled rack is keyed by the user
according to the module type assigned to each slot. This keying pattern complements the module’s
keying pattern. Stop plugs are supplied with the rack.

When adding a module to arack, be sureto key the rack slot.

2-16
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INSTALLATION

FOR MODULE INSTALLATION/REMOVAL,
PIVOT TOP AND BOTTOM HANDLES FORWARD
7

CAPTIVE MODULE SECURING
SCREW, ONE TOP AND ONE BOTTOM

DETAIL A
STOP-PLUG

DETAIL B
KEYING PIN

TIGHTEN WITH
3/16” WRENCH
-

THREADED
~— INTO REAR
OF BEZEL
(4 PLACES)

PORTION OF
KEY HOLES

KEYING PIN,
SEE DETAIL B

\

STOP-PLUG,
SEE DETAIL A

NOTES:

1.

KEYING PATTERNS

MODULRAC’s or SIXRAC’s

TOP RA/IL)
P )
INSTALLED e AN P

KEYING PIN _~~ >

KEYING PINS ARE THREADED INTO 4 OF THE 8 HOLES

IN THE REAR TOP AND BOTTOM SECTIONS OF THE

MODULE’S BEZEL.

. PLASTIC STOP-PLUGS ARE PRESSED INTO TOP AND
BOTTOM RAIL HOLES AT A PARTICULAR SLOT TO MATCH

A KEYED MODULE TO A SLOT.

BEZEL

—39VIMNAN ———

TOP c
@ A_AO
I
| |
| |
(—r"y
OV Vel
BoTTOM |[© ¢
O [ ]

WHERE:

@ INDICATES A PIN INSTALLED IN A MODULE BEZEL'S KEY HOLE OR
A STOP PLUG INSTALLED IN A RACK RAIL’S KEY HOLE.

O INDICATES AN EMPTY KEY HOLE.
MODULE BEZEL VIEWED FROM REAR, RACK RAIL VIEWED FROM FRONT.

MODULRAC

FIGURE 2-7 Module Keying Assignment and Installation

A02350A0
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2.7.1 Module and Module Rack Mechanical Keying

Tokey aVIM modulethat was not keyed at the factory:

1. Order Keying Kit P/N 16056-166. The kit contains module keying pins and module rack stop plugs.
2. Refer to Figure 2-7 and note the bezel keying pattern that is applicable to the associated VIM.

3. Thread the keying pinsinto the holes in the back of the modul€’s bezel identified by the solid dots and
carefully tighten the pins.

To key a modulerack:
1. Getthe Keying Kit supplied with the rack (or the Keying Kit in step 1 above).

2. Refer to Figure 2-7 and note the rack keying pattern applicable to the associated VIM . Also, locate
the rack top and bottom rails.

3. Pressthe stop plugsinto the holes identified by the solid dots.

2.7.2 Module Installation

Toinstall a module: (Refer to Figure 2-7):

1. Refer to user documentation and note the assigned rack slot number.

2. Removethe VIM from its static shielding bag and insert the module in the assigned dot. Firmly seat
the module in the backplane and lower connectors. A properly seated module will have the rear of its

bezel flush against the rack’ s front rails.

A keyed module that is not keyed to that slot will not engage the backplane and lower connectors or
seat flush against the rack’ s front rails.

3. Pull open the bezel’ s pivoting top and bottom handles to expose the modul€' s slotted captive mounting
screws and secure the module to the rack. Close the bezel’ s handles when finished.
IMPORTANT

Do not use the captive mounting screws to seat the module.
Damage to the bezel can result.
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2.8 ELECTRICAL INSTALLATION

This section describes field signal input connectionsto alocally mounted VIM Termination Strip and to a
remote mounted VIM Marshalled Termination Assembly. It isassumed that tagged field 1/O wires have
been pulled into the cabinet and are ready for preparation and connection.

2.8.1 Field Input Wire Selection

A VIM Termination Strip and a VIM Marshalled Termination Assembly provide for connection of up to

16 pairs of configurable voltage, millivoltage, or thermocouple inputs. For voltage and millivoltage type
inputs, the recommended cables are givenin Table 2-1.

TABLE 2-1 Voltage and Millivoltage Input Cable Selection

TERMINATION WIRE SIZE

Loca VIM Termination Strip Twisted pairs of 28 to 14 AWG stranded or solid single
conductor per terminal. Max. wire size of two conductors per
terminal = 16 AWG. Shielded twisted pairs are recommended.

VIM Marshalled Termination Assembly | Twisted pairs of 26 to 10 AWG stranded or solid single
conductor per terminal. Max. wire size of two conductors per
terminal = 12 AWG. Shielded twisted pairs are recommended.

Thermocouple leads are usually color coded. Standard ANSI color coding is used on insulated
thermocouple or extension grade wire when the insulation permits. A colored tracer to indicate lead
polarity may be used. Refer to Table 2-2 for color code information and bare wire characteristics for
identifying non-color coded wires.
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TABLE 2-2 Thermocouple And Extension Grade Wire Characteristics

ANSI POSITIVE LEAD NEGATIVE LEAD BARE WIRE
TYPE CHARACTERISTICS
T/C METAL COLOR METAL COLOR
T Copper Blue Constantan Red Copper: yellow color
Constantan: silver color
J Iron White Constantan Red Iron: magnetic
Constantan: non-magnetic
E Chromel Purple Constantan Red Chromel: shiny metal
Constantan: dull meta
K Chromel Yellow Alumel Red Chromel: non-magnetic
Alume: magnetic
S Platinum Black Pure Platinum Red
10% Rhod.
R Platinum Black Pure Platinum Red
13% Rhod.
B Platinum Gray Platinum 6% Red
30% Rhod. Rhodium

2.8.2 Field Input Wiring Connections

Figure 2-9 shows typical input connections. Both the local and remate termination assemblies provide for
connection of up to 16 channels of voltage, millivoltage, or thermocouple input. Each termination
assembly is arranged as follows:

e Longinput signa terminal block with 32 terminals (two terminals per channel).

» Thechannels are consecutively numbered 1 to 16. Refer to Table 2-3 for terminal identification.

» Each channd is electrically isolated from other channels.

»  Two short grounding terminal blocks on either side of the input signal terminal block. Theseterminas
are used to ground the cable shields.

Refer to the following for input signal wiring:

1. Refertothe user’s or system integrator’s Process and Instrumentation Drawings to determine required
cable connections for 1/O power supplies and all field devices. Refer to Table 2-3 for connection data.

2. Prepare the shielded input signal cables asillustrated in Figure 2-10.
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3. Usethe following recommendation to prepare wire ends for connection of /O power supplies (as
necessary) and field devices to terminal blocks.

» Do not solder multiple wires or the strands of multiple-strand wires for insertion into DIN rail
terminal blocks. Solder isamalleable material and can loosen, causing open connections. Also,
corrosion to the terminal block can result from the pickling agents or flux used with solder.

* Use apin-type crimp-on connector when two or more wires or a combination of wires and
component leads (for example, resistors and stranded or solid wire) must be inserted into a DIN
rail terminal block. Also, use a pin-type crimp-on connector for connections that will be moved

regularly.

Wires and leads are crimped into the terminal and the terminal pin isinserted into the selected
connection. Moore recommends the use of insulated crimp-on connectors available from electrical
supply sources. Figure 2-8 shows an example of the use of a crimp-on connector.

NOTE

Use a crimping tool recommended by the connector manufacturer to
ensure a strong mechanical, low electrical resistance connection.

_ _ Crimp-on
Signal Input Wire Connector
]

W

Range Resistor

FIGURE 2-8 Using a Pin-type Crimp-on Connector

4. Usethe following torque specifications when connecting terminalsin DIN rail terminal blocks:

e LMI (gray) DIN rail terminal blocks: 3.5t0 5.5in. Ibs.
»  Phoenix (green) DIN rail terminal blocks: 6.5t0 8.5in. Ibs.

5. Complete the necessary connections for each configured channel.

WARNING

Electrical shock hazard. Remove power from all involved wires and
terminals.
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TABLE 2-3 Termination Assembly Channel/Terminal Identification (1)

NPUT CHAN. CHAN. CHAN. CHAN. CHAN. CHAN. CHAN. CHAN.
IRE 1 2 3 4 5 6 7 8
dc/TC |TERM. |[TERM. |TERM. |TERM. |TERM. |TERM. |TERM. |TERM.

+ 1 3 5 7 9 11 13 15
- 2 4 6 8 10 12 14 16

NPUT CAN. CAN. CAN. CAN. CAN. CAN. CAN. CAN.
IRE 9 10 11 12 13 14 15 16
DC/TO |[TERM. |TERM. |TERM. |TERM. |TERM. |TERM. |TERM. |TERM.

+ 17 19 21 23 25 27 29 31
- 18 20 22 24 26 28 30 32
Notes:

1. Table supports both the VIM Termination Strip and the VIM Marshalled Termination Assembly.
2. Channel numbers (CHAN.) and wire polarities are printed on the assembly. Terminal Strip numbers (TERM.) are molded

into the assembly terminals.
3. Ground Terminals may be used astie points for signal cable shields.
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MODEL 340 SERIES
TRANSMITTER

MYCRO XTC
COMMUNICATOR
(MXC),
SEE NOTE 3

LOCATE THE TERMINAL BLOCK AS CLOSE AS POSSIBLE TO THE RECORDER.

25002 CURRENT SENSE RESISTOR MOUNTED ON BACK OF RECORDER. THIS IS ALSO THE
MINIMUM VALUE REQUIRED TO SUPPORT HART (MXC) COMMUNICATIONS.

. THE MXC CAN BE CONNECTED ANYWHERE ALONG THE NETWORK BETWEEN THE RESISTOR

AND TRANSMITTER IN A NON-HAZARDOUS AREA. THE MXC IS A NON-POLAR DEVICE.

. ALL CABLE SHIELDS AT A TERMINAL BLOCK MUST BE CONNECTED AND ISOLATED FROM
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. CABLE SHIELD AT TRANSMITTER IS CONNECTED TO GROUND STUD.
. TEMPERATURE COMPENSATION TRANSDUCERS LOCATED ON BOARD.

A0235150

P
ﬁ: = SHIELDED TWISTED PAIR CONDUCTORS.

FIGURE 2-9 Typical Signal Input Connections
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0

®

TRIM TO
DESIRED
LENGTH
MEASURE THE LENGTH FROM THE
TERMINALS TO BE CONNECTED TO -
THE SHIELD TERMINAL. CUT CABLE

JACKET TO LENGTH MEASURED.

HOLE IN BRAID
CAREFULLY PART THE BRAID WITH A /

SCRIBE TO CREATE A HOLE OF
SUFFICIENT SIZE TO PULL THE

CONDUCTORS THROUGH.

USING A HOOKED SCRIBE, CAREFULLY
PULL EACH CONDUCTOR THROUGH
THE HOLE.

STRIP EACH CONDUCTOR TO THE
LENGTH SHOWN. CAREFULLY

TWIRL THE BRAID, TAKING CARE
NOT TO BREAK THE BRAID'S WIRES,
AND CREATE A PIGTAIL SUITABLE
FOR INSERTION IN' THE FIELDBUS
"SHLD” TERMINAL.

BRAID

SIGNAL CABLE END PREPARATION

A0222000
FIGURE 2-10 Signal Input Cable End Preparation
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2.8.3 Unterminated I/O Cable Assembly Connections

Connect field devices to user-supplied terminations. Table 2-4 lists the wire color and identification
information needed for termination. Refer to user wiring diagrams as necessary.

WARNING

Electrical shock hazard. Remove power from all involved wires and
terminals.

2.8.4 Configuration

The VIM and its associated control module must be configured before being placed on-line. Details are
provided in the ProcessSuite 4-mation Configuration Guide (UM 39-14).

After theinitial VIM power-up routine has been successfully completed, the VIM’s OK LED will flash
green and black (OFF) indicating an unconfigured module. When the control modul e recognizes that the
VIM ison-ling, it will automatically download the proper configuration to the VIM. When the config-
uration is accepted, the OK LED will be set to solid green.

If the VIM is non-redundant, the control module will ENABLE the VIM by setting its ACTIVE LED to
solid green, thereby placing it in service. If the VIM isone of aredundant pair and the other VIM isin

service, the control module will DISABLE (ACTIVE LED = OFF) the VIM and place it in the standby

mode.

2.9 APACS+ CALIBRATION VERIFICATION REQUIREMENTS — LONG TERM DRIFT

The APACS+ analog 1/0 is designed to minimize calibration drift and the need for re-calibration over the
life of the product. Design improvementsinclude:

» Elimination of adjustable potentiometers
» Elimination of adjustable resistors
»  Useof high quality low drift components

Calibration is performed through mathematical compensation within the microprocessor program. This
allows the use of matched resistors for voltage dividers and minimizes the problem of temperature
coefficient matching.
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Because the other sources of drift have been minimized, the dominant contributor to analog long term drift
for all analog modulesis the voltage reference used for the A/D or D/A circuit. Manufacturer data
specifies atypical long term drift in terms of the first 2000 hours of operation. Typicaly, drift for the next
1000 hours will beless. Infact, studies have shown that the I/f noise model isvalid for long term drift.
Thismodel indicates that the drift will be proportiona to the square root of the time period as a limiting
factor.

20ppm drift over the first 1000 hoursisatypical drift for a high quality reference such asused in all
APACS+ analog modules. Using 30ppm to account for the other secondary drifts, such as precision
resistor ratios, indicate it would, on average, take 126 years for amodule to drift 0.1% from original
calibration due to this mechanism. Drift of 0.05% would on average take 31 years.

Long term drifts significantly greater than typical would be due to flaws inherent to the manufacturing
process of the individual components or the module itself. APACS+ screens out even these unlikely
occurrences through multiple additional layers of control. In addition, the range of compensation is
restricted to prevent compensation for inherently defective devices. All APACS+ modules go through
environmental stress screening before functional testing and calibration to precipitate failure of weak
components. Finally, all APACS+ modules go through an elevated temperature burn-in followed by a
final functional verification including calibration.

For these reasons, M oor e does not recommend the need for periodic verification of analog calibration
mor e often than once every ten yearsif the system design can accommodate a 0.1% drift from
original calibration. Thisrecommendation is based on the assumption that specified limits for the
modules have not been exceeded.

Calibration-related error messages and/or known over stress conditions being applied to analog 1/O points
could indicate the need for verification before the end of aten year period.
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TABLE 2-4 Unterminated 1/O Cable Assembly
J1, P2, | WIRE/STRI | WIRE J1, P2, WIRE/STRI | WIRE
PIN PIN | PE IDENT PIN PIN | PE IDENT
COLOR COLOR
A2 75 | whBLK Ul - A22 16 | GRN/BLUE | NC
c2 74 WH/RED 1+ C22 3 GRN/BRN 11 +
E2 73 | WH/BLUE 1- E22 17 | GRN/OR 11 -
Ad 65 | WH/GRN UL + A24 6 | GRN/YEL NC
ca 49 | WH/BRN o+ C24 19 | GRN/VIO 12 +
E4 64 | WH/OR 5. E24 5 | GRN/GRAY | 12-
A6 91 | WH/VEL U2 - A26 70 | orRwH NC
Cc6 104 WH/VIO 3+ C26 71 OR/BLK 13 +
E6 90 | WH/GRAY 3. E26 72 | ORIRED 13 -
A8 100 | RED/WH U2 + A28 85 | OR/BLUE NC
cs 101 | RED/BLK 4+ C28 98 | OR/GRN 14 +
ES 102 | RED/BLUE 4- E28 84 | OR/BRN 14 -
A10 36 | RED/GRN NC A30 96 | OR/YEL NC
Cc10 47 RED/BRN 5+ C30 94 OR/VIO 15 +
E10 46 | RED/OR 5. E30 95 | OR/IGRAY | 15-
A12 11 | RED/YEL NC A32 92 | YEL/WH NC
C12 10 | REDNVIO 6+ C32 78 | YELBLK 16 +
E12 24 | rREDIGRAY | 6- E32 79 | YELIRED 16 -
Al4 22 | BLUE/WH NC \?J;irz'd 1 ﬁvhii'd -------
C14 8 BLUE/BLK 7+
E14 21 | BLUE/RED 7- Notes: o
o | s Tmveeny | e L St
C16 27 | BLUE/BRN 8 +
E16 13 | BLUE/OR 8 -
A18 44 | BLUE/YEL NC
C18 43 | BLUENVIO 9+
E18 45 | BLUE/GRAY | 9-
A20 56 | GRN/WH NC
C20 57 | GRN/BLK 10 +
E20 41 | GRN/RED 10 -
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3.0 MAINTENANCE - See Danger Alert on the last page

The APACS+ Voltage Input Module (VIM) and its associated assemblies require minimal maintenance.
Some routine maintenance is recommended in the form of a visual inspection and a possible cleaning.

3.1 TOOL AND EQUIPMENT REQUIREMENTS
The following tools and equipment are necessary for servicing:

e Common electronic servicing hand tools
* Digita Multimeter

3.2 VISUAL INSPECTION

The VIM and its associated assemblies should be subjected to a periodic visual inspection. The frequency
of inspection will depend on the severity of the operating environment. The primary aim of the inspection
isto reveal any excessive accumulation of dust, dirt, or other foreign material adhering to the surfaces of
the VIM Termination Strip and protective covers of the VIM. Accumulation of dirt and dust prevents
efficient heat dissipation and may cause module or system failure. AnVIM installed in a cabinet
complying with the NEMA 12/I P55 specification need not be inspected for cleanliness. Refer to section
3.3 for cleaning instructions.

3.3 CLEANING

Cleaning a VIM involves brushing or vacuuming the protective coversto restore cooling efficiency that
may have been degraded by accumulated dust.

Cleaning aVIM Termination Strip or VIM Marshalled Termination Assembly involves careful brushing
and vacuuming to remove accumulated dust and dirt harboring chemical particulate that may accelerate
terminal or connector contact corrosion. Be careful not to disturb the wiring.

3.4 TROUBLESHOOTING

Errors are annunciated by amodule’ s status LEDs and displayed as error codes and messages in 4-mation.
The VIM’s status LEDs are located on its bezel. For a description of the error codes and messages, refer
to Module Diagnostic Error Codes (document CG39-19, located in binder UM39-14). Troubleshooting
entails observing the status LEDs and reading the error codes and messages, then referring to Table 3-1
and configuration guide CG39-19 to determine the course of action.

Interconnect I/O Cable pin assignments are given in Table 2-2. These are provided for troubleshooting a
suspect cable. As necessary, check field wiring and field located devices.
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TABLE 3-1 LED Indications

LED LED MODULE STATUS ACTION
NAME INDICATION
OK Black (Off) No 24V power input to VIM 1. Properly seat the module
2. Troubleshoot or replace
the 24V power supply
VIM on-board power supply failure Replace module
OK Solid Green Moduleis OK. Configured, NONE
with no faults or failures.
OK Flashing Module is not configured. No faults or Download configuration
Green/Black failures.
OK Solid Red Module severe failure (Class 4 error) Replace module
OK Flashing Class 2 error detected Check 4-mation error
Red/Green description for user action
OK Flashing (1/sec.) Class 3 error detected Check 4-mation error
Red/Black description for user action
OK Flashing (5/sec.) IOBUS communications error 1. Check 4-mation error
Red/Black description for user action
2. Check IOBUS cables
3. Check control module
4. Check module rack
backplane jumpers
5. Replace module
ACTIVE | Solid Green Module Enabled
Black (Off) Module Disabled (in Standby Mode or
off-line)

A digital multimeter can be used to test field input circuitry for correct wiring and input signals to the
termination assembly. Power-off continuity tests can be used to test for correct wiring. When performing
power-on AC voltage tests, refer to section 6 for the voltage levels required at VIM input terminals.

A

WARNING

Electrical shock hazard. Follow safe electrical troubleshooting practices

when testing for the presence of high voltage AC input signals.

32
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Return afailed assembly to the factory for repair; see section 3.11 for spare and replacement parts and
sections 3.9 and 3.10 for return for repair procedures. There are no user serviceable parts within aVIM
Termination Strip, VIM, or VIM Marshalled Termination Assembly.

3.5 VIM REMOVAL/REPLACEMENT

A module can be removed from or installed in the MODULRAC, SIXRAC, or UNIRAC without removing
power from the module dot, from 1/O circuits, or from the rack.

3.5.1 Removal

1

Asshown in Figure 2-7, pull open the bezel’ s pivoted top and bottom handles to expose the module’s
dlotted captive mounting screws. Loosen the screws.

Grasp the top and bottom handles and pull the module from the card cage.

Place the module in a static shielding bag and package for return. See section 3.9 or 3.10 for return
instructions.

3.5.2 Replacement

1

2.

4,

Remove the replacement VIM from its protective bag. The module may be safely handled as the
circuit card is shielded from access by protective covers.

If the module is already keyed, confirm that its keying matches that of the removed module. If not
keyed, key the replacement VIM as described in section 2.7.1.

Insert the VIM inits module rack slot. Firmly seat the module in the backplane and termination board
connectors. A properly seated module will have the rear of its bezel flush against the rack’ srails. A
keyed module that is not matched to a slot will not engage the backplane and termination strip
connectors or seat flush against the rack’ s front rails.

Asshown in Figure 2-7, pull open the bezel’ s pivoted top and bottom handles to expose the module’s
slotted captive mounting screws and secure the module to the top and bottom rails. Close the bezel’'s

handles when finished.

CAUTION

Do not use the captive mounting screws to seat the module.
Damage to the bezel can result.
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3.6 VIM TERMINATION STRIP REMOVAL/REPLACEMENT
3.6.1 Removal
Refer to Figure 2-2 and the following procedure:

1. Asnecessary, take appropriate steps to shutdown the processes monitored or controlled by the field
devices connected to the VIM Termination Strip.

2. Removethe associated VIM from its slot in the MODULRAC, SIXRAC, or UNIRAC. PlacetheVIM
in a static shielded bag for protection.

3. Disconnect signal cables from the VIM Termination Strip.
IMPORTANT
All signal and power cables should be labeled for correct reconnection.

4. LoosentheVIM Termination Strip’s captive mounting screws. Gently lift the bottom of the strip in an
arc until it isfree of its alignment pin located immediately above the MOORE logo. Pull the top of the
strip from the grooved backplane spacer and lift it from the rack.

3.6.2 Replacement

Refer to Figure 2-2 and the following procedure:

1. Referto section 2.5 and install the replacement VIM Termination Strip.

2. Reconnect the signal and power cables.

3. Install the VIM. See section 3.5.

3.7 VIM MARSHALLED TERMINATION ASSEMBLY REMOVAL/REPLACEMENT
3.7.1 Removal
Refer to Figures 2-3 and 2-5 and the following procedure:

1. Asnecessary, take appropriate steps to shutdown the processes monitored or controlled by the field
devices connected to the VIM Marshalled Termination Assembly.

2. Removethe associated VIM from its slot in the MODULRAC, SIXRAC, or UNIRAC. PlacetheVIM
in a static shielded bag for protection.

3. Disconnect signal cables from the VIM Marshalled Termination Assembly.
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IMPORTANT
All signal and power cables should be labeled for correct reconnection.

4. Refer to Figure 2-5. Press down on the Marshalled Termination Assembly and carefully pull it away

from the DIN rail.
3.7.2 Replacement
Refer to the following procedure:
1. Referto section 2.6 and install the replacement Marshalled Termination Assembly.
2. Reconnect the signal cables.

3. Install the VIM. See section 3.5.

3.8 INTERCONNECT I/O CABLE ASSEMBLY REMOVAL/REPLACEMENT

3.8.1 Removal
Refer to Figure 2-2 and the following procedure:

1. Asnecessary, take appropriate steps to shutdown the processes monitored or controlled by the field
devices connected to the VIM Marshalled Termination Assembly.

2. Removethe associated VIM from its slot in the MODULRAC, SIXRAC, or UNIRAC. PlacetheVIM
in a static shielded bag for protection.

3. Disconnect Interconnect I/0 Cable Assembly connector P2 or individual connections from the
termination assembly. All individual connections should be labeled for correct reconnection.

4. Loosen the captive mounting screws on the cable connector. Gently lift the bottom of the connector in
an arc until the connector is free of its alignment pin. Pull the top of the cable connector from the
grooved backplane spacer and lift it from the rack.

5. Remove the Interconnect I/0O Cable Assembly from the cable tray or other cable routing equipment.
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3.8.2 Replacement
Refer to Figure 2-2 and the following procedure:

1. Routethe Interconnect I/O Cable Assembly between the MODULRAC, SIXRAC, or UNIRAC and
the marshalling cabinet.

2. Label and key the replacement cable as described in section 2.6.3.
3. Reconnect replacement cable as described in section 2.8.2.

4. Install the VIM. See section 3.5.

3.9 RETURN OF EQUIPMENT WITHIN NORTH AMERICA

If an VIM needs to be returned for any reason, perform the following:

To Return Equipment

e Call the Repair Order Group at (215) 646-7400, ext ARMA (4762) weekdays between 8:00 a.m. and
4:45 p.m. eastern time to obtain an RMA number. Mark the RMA number prominently on the outside
of the shipment.

*  When caling for an RMA number, provide the reason for the return. If returning equipment for repair,
failure information (e.g. error code, failure symptom, installation environment) will be requested.
Supply a purchase order number for repairs.

Material Safety Data Sheet

A Materia Safety Data Sheet (MSDS) must be included with each item being returned that was stored or
used anywhere hazardous materials were present.

Packaging
Package assembly in original shipping materials. Otherwise, package it for safe shipment or contact the

factory for shipping recommendations. A module must be placed inside a static shielding bag to protect it
from electrostatic discharge.

3.10 RETURN OF EQUIPMENT OUTSIDE OF NORTH AMERICA
Contact the appropriate Moore product support group listed in section 1.2 of this Instruction. Provide the

reason for the return. For repairs, supply a purchase order number. Request equipment packaging and
shipping instructions.
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3.11 SPARE AND REPLACEMENT PARTS

One spare Voltage Input Module (VIM) should be stocked for every 1 to 20 in service. Spare and
replacement assemblies can be ordered from one the addresses in the Warranty statement or through alocal
Moore representative. Assembly part numbers are stated in section 5 and printed on most modules. When
ordering, provide the model number from the modul€e’ s nameplate to be replaced or spared. A purchase
order number should also be included.

3.12 MAINTENANCE RECORDS

An accurate record keeping system for tracking maintenance operations should be established and kept up
to date. Data extracted from the record may serve as a base for ordering maintenance supplies, including
gpare parts. The record may a so be useful as a troubleshooting tool. In addition, maintenance records
may be required to provide documentary information in association with a service contract. It is suggested
that the following information be recorded:

Date of service incident

Name or initials of service person

Brief description of incident symptoms and repairs performed
Replacement part or assembly number
Software compatibility code of original part
Software code of replacement part

Serial humber of original part

Serial number of replacement part

Issue number of original circuit module

10 Issue number of replacement circuit module
11. Date of completion

CoNooh~wdPE

There are no user serviceable partswithinaVIM, aVIM Termination Strip or a Marshalled Termination
Assembly.
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4.0 CIRCUIT DESCRIPTION

The following subsections describe the various circuit elements of the VIM and the processing of a
thermocouple input signal. Processing of avoltage input signal is similar except the thermocouple burnout
detection and temperature sensor selection are not applicable. Most VIM functions are performed or
controlled by the CPU. A block diagram of the VIM is shown in Figure 4-1.

The VIM consists of the following circuit elements:

» 16 Voltage Input circuits—Process analog input signals.

» 16 Channel Multiplexer—Performs time-division multiplexing of input signals.

»  Programmable Gain Amplifier—Performs on-the-fly signal conditioning of each input channel.

» Anaog-to-Digital Converter—Converts analog input signals to digital data.

» Cadlibrator—Provides precision calibration voltage.

»  TC Burnout Detector—Indicates when a TC fails.

»  Sensor Selector—Provides ice point temperature reference signal for TC inputs.

» CPU—Performs general control functions and digital datainterfacing to IOBUS.

*  Memory (RAM and EPROM )—Stores modul e configuration parameters.

* |0OBUS Modem—Provides digital data and command conversion needed for communication.

e LED Indicators (on module bezel) —An ACTIVE LED indicates that the module is enabled. An OK
LED indicates the module status.

»  Power Supply—24 Vdc to multi-voltage dc converter

4.1 THERMOCOUPLE INPUT CIRCUITRY

Pairs of thermocouple wires are connected to terminal blocks mounted on an isothermal (same
temperature) assembly on either style of VIM termination assembly. The wires themselves create two
dissimilar metallic junctions which generate athermal EMF (offset) proportional to the junction's ambient
temperature. This offset becomes an unwanted addition to the input signal.

Theisothermal assembly is an electrical insulator but a good heat conductor and servesto hold both
junctions to the same temperature. The metallic junctions take the place of an “ice bath” and become a
Reference Junction. In order to determine the true junction temperature of the field thermocouple, the
VIM must compensate the input signal for the reference junction offset.

To do this, the VIM must be able to sense the temperature of the isothermal assembly where the TCs are
connected. Two Sensors mounted on the isothermal assembly provide this information to the VIM.
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SD39VIM-2 CIRCUIT DESCRIPTION

4.2 SENSOR SELECTION

Two temperature sensors on the Isothermal Assembly are electrically isolated from, but thermally coupled
to, all thermocouple terminals. These sensors sense the top and bottom temperatures of the terminating
blocks and produce a precision 1 mV/C°output signal.

The CPU periodically switches on the Sensor Selector which inputs the combined SENSOR OUT signals
into a Programmable Gain Amplifier for amplification and A/D converter for digitizing. The digitized
reference junction signal is fed into the CPU where the software determines the offset (mV) as referenced
against the ice point temperature. When the CPU reads the thermocouple signal, it subtracts the offset
fromthe signal. The CPU then converts this signal voltage into atemperature.

4.3 MULTIPLEXING, AMPLIFICATION, AND DIGITIZING

Thermocouple generated millivolt (mV) signals from the isothermal assembly are fed into isolated
channels of a 16 channel multiplexer. The output from the Multiplexer (MUX OUT) isfed into a
Programmable Gain Amplifier (PGA) whose gain is controlled by the CPU. The gain is automatically
adjusted (autoranging) to match the input signal to the full scale range of the A/D converter to provide
maximum accuracy without the need for user recalibration.

AMPLIFIER OUT from the PGA is digitized by an A/D Converter whose output becomes a precision
digital voltmeter input to the CPU. In order to find the true junction temperature of the field thermocouple,
the offset corresponding to the reference junction temperature is subtracted from the thermocoupl e input
signal. After performing this operation, the CPU performs a voltage to temperature conversion, including
linearization, by accessing the appropriate thermocouple table. The most popular thermocouple curves are
stored in CPU ROM as lookup tables. The computed temperature data is transmitted over the IOBUS via
the lOBUS Modem.

4.4 10BUS MODEM

The IOBUS elements consists of an IOBUS Modem and dual IOBUS Line Drivers Receivers. The CPU
supervises IOBUS communications through handshaking operations with the IOBUS Modem. The
IOBUS Modem performs the following:

» Convertsreceived IOBUS datainto aformat for data-processing.
» Convertsdigitized field data from the CPU into aformat for transmission over the IOBUS to a control
module (e.g., CCM).

4.5 THERMOCOUPLE BURNOUT DETECTION

A Burnout Detection circuit provides for the detection of afailed thermocouple. Under the control of the
CPU, the Burnout Detector alternately outputs +5 and -5 volt pulsesinto a TC-configured channel asit is
multiplexed. The combination of low thermocouple impedance and input signal filtering averages the +/-5
voltsto avery minor ripple on the input signal.
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Should a thermocouple burn out (infinite impedance) or develop a high impedance fault, a significant
ripple voltage would be generated for that channel and detected by the CPU. The action taken by the CPU
depends upon the BURNOUT configuration parameter selected:

« DISABLE: Burn out detection is disabled.
» UP: Burn out detection enabled. Output returned to maximum value.
«  DOWN: Burn out detection enabled. Output returned to minimum value.

4.6 CALIBRATOR

Periodically, the CPU turns on the automatic Calibrator circuit. The Calibrator has a precision 5 volt
regulator, the output of which is divided to create a series of precision output voltages. These outputs
(CAL OUT) are signal input references against which the A/D Converter is software calibrated.

4.7 VIM REDUNDANCY

VIM redundancy is accomplished by rack-to-rack type redundancy through pairs of duplicate racks of 1/0
and control modules that share a common 1/0O termination such asthe VIM Marshalled Termination
Assembly.

In aredundant pair of racks, the VIM that isin the verify modeisidentified by a solid green OK LED and
ablack (OFF) ACTIVE LED. A solid green ACTIVE LED indicates an enabled module.

4.8 VIM DIAGNOSTICS

Part of the VIM program includes the execution of diagnostics that can detect hardware errors. Errors are
annunciated by LEDs located on the front bezel of the VIM. The OK LED isthe principal error
annunciator. The green ACTIVE LED lightsif the moduleis enabled. A redundant VIM in the verify
mode will show a solid green OK and black (OFF) ACTIVE LEDs.

Atinitial turn on, the VIM’s CPU uses a common start up routine to perform certain self-diagnostics such
as ROM and RAM tests and to setup specific board functions. If the common start up routineis
successful, the OK LED will be set to a solid green and the VIM begins to execute common /O board
diagnostics; if not successful, the OK LED will be set to aflashing red color at a 1 second flash rate. 4-
mation software provides additional diagnostic and status displays.
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SD39VIM-2 MODEL DESIGNATION

5.0 MODEL DESIGNATION
Refer to Figure 5-1 to decode the VIM model designation.
IMPORTANT
Before installing, applying power, or servicing, review the model

designation on the nameplate and this section for required power, options,
and electrical classification.

VI M N Voltage I nput Module (VIM
T

B
T

$+ x40

D ELECTRI CAL APPROVALS: N=Not Required
%)) DESI GN LEVEL: Current Design
5%)))) REVI SION LEVEL: Ato Z

FIGURE 5-1 Model Designation

5.1 ACCESSORIES

Table 5-1 lists the available VIM accessories.

TABLE 5-1 VIM Accessories

PART NUMBER DESCRIPTION

16171-30 VIM Temperature Transducer Kit. When aVIM local or marshalled
termination cannot be used, the kit provides isothermal compensation at a user
supplied thermocouple termination assembly. It must be used with an
unterminated Interconnect 1/0O Cable.

16114-97 Marshalling Utility Pandl (Figure 2-2)
Includes installed wire ducts and DIN rails for mounting APACS marshalled
termination assemblies. For installation in an APACS MODULPAC cabinet.

16114-12 Blank Utility Panel (Figure 2-2)
Similar to above but without installed ducts and rails. For installationin a
MODULPAC cabinet.

16056-562 Mounting Ear (see Figure 2-8). Providesfor aflat mounting of the VIM

(single piece number) | Marshalled Termination Assy. Four piecesrequired. Refer to section 2.6.2.

16056-468 End Stop Kit. End Stops prevent the sliding of an VIM Marshalled
Termination Assembly along the mounting DIN rail.
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5.2 OPTIONS

Table 5-2 lists the available VIM options. A selection of the type and quantity of termination assemblies
must be made by the user. When marshalling termination assemblies are selected, a selection from the list
of Interconnect I/O Cables must also be made.

TABLE 5-2 VIM Options

PART NUMBER

DESCRIPTION

16187-1 VIM Loca Termination Strip

16170-1 VIM Marshalled Termination Assembly

16805-5 VIM DIN Rail Marshalled Termination Assembly

16137-122 Marshalled Interconnect 1/O Cable Assembly 5.7 ft. (1.75 m)
16137-114 Marshalled Interconnect 1/0O Cable Assembly 9.8 ft. (3 m)
16137-115 Marshalled Interconnect 1/O Cable Assembly 26.2 ft. (8 m)
16137-116 Marshalled Interconnect 1/0O Cable Assembly 49.2 ft. (15 m)
16137-117 Marshalled Interconnect 1/O Cable Assembly 98.4 ft. (30 m)
16137-118 Unterminated Interconnect 1/0 Cable Assembly 9.8 ft. (3 m)
16137-119 Unterminated Interconnect 1/O Cable Assembly 26.2 ft. (8 m)
16137-120 Unterminated I nterconnect 1/0 Cable Assembly 49.2 ft. (15 m)
16137-121 Unterminated I nterconnect 1/0 Cable Assembly 98.4 ft. (30 m)

5-2
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6.0 SPECIFICATIONS

This section lists specifications for the Voltage Input Module (VIM).
6.1 MODULE SPECIFICATIONS

Refer to Table 6-1 for VIM specifications.

TABLE 6-1 VIM Specifications

CATEGORY SPECIFICATION DATA
Mechanical Module Weight 4.25 Ibs. (1.9 kg.)
Power Requirement Voltage 24 VVdc +/- 10% (from module rack

backplane)

Current, Steady State 0.14 Amperes

Current, Inrush 1.1 Amperes

Current, Start Up 0.2 Amperes
Module Channels per Module 16

Electrical Isolation

30 V channel to channel, tested to 200 VVdc
600 V CSA each channdl to CPU, IOBUS,

and ground
Tested at 3734 Vdc for 1 second
Input Over Voltage Protection +30V
Heat Dissipation 10 BTU/hour
Linearity <0.05%
A/D Conversion Resolution >12 bits
Ambient Temperature Effect <0.1% of span for 50°C AT (20 ppm/°C)

Common Mode Rejection

120 dB with 100Q maximum source
imbal ance

Input Impedance

>1Meg. Ohmat DC

Minimum Module Scan Time

150 msec.

Thermocouple Inputs

Ranges

J -210 to 1200°C (-346 to 2192°F)
K: -270 to 1372°C (-454 to 2501°F)
E: -270 to 1000°C (-454 to 1832°F)
T: -270 t0 400°C (-454 to 752°F)

S: -50to 1767°C (-58 to 3212°F)

R: -50 to 1767°C (-58 to 3212°F)
NZ1: 0 to 1300°C (32 to 2372°F)
N2: -270 to 400°C (-454 to 752°F)
B: 42 to 1820°C (108 to 3300°F)

Accuracy

JK,ET,R N,B:£1.0°C
S +2.0°C
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TABLE 6-1 VIM Module Specifications (Continued)

CATEGORY

SPECIFICATION

DATA

Thermocouple Inputs | Resolution

(Continued)

J E T:05°
K,S R,N:1.0°C
B

Repeatability

:2.0°C
JET,K,SR/N:+1.0°C
B: +2.0°C

Conformity to NBS 125 Tables

<+0.05°C

Agency Approvals

ABS approved
CSA and FM approved for Class |, Division
2,GroupsA,B,C,& D

Voltage Inputs Range

-10.0to 10.0 Vdc

Accuracy

+0.1% of span for user ranges:
(-10to 10V)

(-5to5V)

(-1to1V)

(Oto5V)

(1to5V)-OR-

+0.2% £25.V of reading

Resolution

< 0.15% of reading

Repeatability

<+0.05% of full scale

6.2 ENVIRONMENTAL SPECIFICATIONS

Table 6-2 lists the environmental specifications for the VIM module.

TABLE 6-2

VIM Environmental Specifications

SPECIFICATIONS

DATA

REFERENCE STANDARDS

Ambient Temperature Range

IEC 68-2-2 Test Bb

Operating: |[EC 1131-2-RH2
Storage

Operating 0to 60°C, 0.5°C/min IEC 68-2-14 Tests Na, Nb
Storage -251t0 85°C, 10°/min IEC 68-2-1 Tests Ab, Ad
Relative Humidity IEC 68-2-3 Test Ca

5 to 95%, non-condensing

0 to 100%, condensing

IEC 68-2-30 Test Dd

Vibration 10-150 Hz IEC 68-2-6 Test F,
2 g. max
Mechanical Shock
Accleration 15¢. IEC 68-2-27 Test E,
Duration 11 ms
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SPECIFICATIONS DATA REFERENCE STANDARDS
Corrosives Class G3, 10+ years ANSI/ISA S71.04
Radiated Emission, E-Field 30 MHz-230 MHz EN 55011
30 db («V/m) at 30 m
230 MHz-1000 MHz EN 50081-2
37 db (uV/m) at 30 m
Conducted Emission Power Lines | 0.15 MHz-0.5 MHz EN 55011
79 dBm quasi-peak
0.5 MHz-30 MHz EN 50081-2

73 dBm quasi-peak

Immunity, Conducted

150 KHz-80 MHz, 10V

|EC 801-6/IEC 1000-4-6

Electromagnetic Field 10 k Hz-50 MHz, 1V IE 801-6
Immunity, Power Lines Surge 4kV IEC 801-5
2kV ANSI/IEEE C62.41 (IEEE 587)

Immunity, Electrical Fast
Transients and Signal Line Surge

4 kV Power Lines, 2kV 1/0

|EC 801-4/IEC 1000-4-4

25kV 1/0

ANSI/IEEE C37.90
(Formally |IEEE 472)

Immunity, Radiated E-Field

10 V/m, 27 MHz-1000 MHz IEC 801-3
10 V/m, 80 MHz-1000 MHz IEC 1000-4-3
10 V/m, 30 kHz-150 kHz IEC 801-3

Immunity, Electrostatic Discharge

8 kV contact, 15 kV air

IEC 801-2/IEC 1000-4-2, Level 4

Altitude: IEC 1131-2

Up to 2000 meters

6.3 ELECTRICAL CLASSIFICATION

This section provides certification agency ratings and hazardous locations precautions.

6.3.1 Approvals (see important note)
Table 6-3 lists the agency approvals.
IMPORTANT

Before installing, applying power to, or servicing an ACM, see the
modul€e's nameplate for electrical classification.
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TABLE 6-3 Agency Approvals

AGENCY STANDARD STANDARD TITLE

FM FM Class 3611 Electrical Equipment for usein Class |, Div 2; Class I, Div 2;
and Class |11, Div 1 and 2 Hazardous L ocations

CSA C22.2 No.213 Non-Incendive Electrical Equipment for usein Class|, Div 2
Hazardous L ocations

FM |SA S82.01 Safety Standards for Electrical and Electronic Test, Measuring,
Controlling, and Related Equipment

CSA C22.2 No.142 Process and Control Equipment for Non-Hazardous L ocations

6.3.2 CSA Hazardous Locations Precautions

This section provides CSA hazardous location precautions that should be observed by the user when
installing or servicing the equipment described in this Instruction. These statements supplement those
given in the preceding section.

WARNING

Failure to observe the following precautions could result in an

explosion hazard.

6.3.2.1 Precautions - English

For Class |, Division 1 and Class |, Division 2 hazardous | ocations,

Use only factory-authorized replacement parts. Substitution of components can impair the suitability of

this equipment for hazardous locations.

For Division 2 hazardous locations;

When the equipment described in this Instruction in installed without safety barriers, the following
precautions should be observed. Switch off electrical power at its source (in non-hazardous location)
before:

Connecting or disconnecting power, signal, or other wiring

Replacing afuse, circuit board, or any other component connected to the electrical circuit

6-4
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6.3.2.2 Précautions - Francais
Emplacements dangereux de classe |, division 1 et classe |, division 2:

» Lespiéces derechange doivent étre autorisées par I'usine. Les substitutions peuvent rendre cet
appareil impropre al'utilisation dans |es emplacements dangereux.

Emplacement dangereux de division 2:

Lorsque I'appareil décrit dans la notice ci-jointe est installé sans barriéres de sécurité, on doit couper
I'alimentation électrique ala source (hors de I'emplacement dangereux) avant d'effectuer les opérations
suivantes:

»  Branchment ou débranchement d'un circuit de puissance, de signalisation ou autre
» Replacement d'un fusible, d'une carte de circuit imprimé ou de tout autre élément connecté au circuit
électrique.

6.4 ELECTROMAGNETIC COMPATIBILITY (EMC)
This product has been tested per the European Union’s EMC Directive. See the Declaration of Conformity

statement at the back of this Instruction. Refer to section 2.2.1, for considerations affecting EMC
compliance.
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'SIEMENS

| EC Declaration of Conformity
- EG-Konformitétserkldrung

No. SHO001_2009-07_39VIM

Manufacturer: Siemens AG

Hersteller: Industry IA SE EM

-Address: Wouerzburger Str. 121, 90766 Fuerth
Anschrift: Bundesrepublik Deutschland
Product description:  APACS VIM 39VIMCCN
Produktbezeichnung

~ The product described above in the form as delivered Is in conformity with the provisions of the
following European Directives:
Das bezeichnete Produkt stimmt in der von uns in Verkehr gebrachten Ausfiihrung mit den

- Vorschriften folgender Européischer Richtlinien (iberein:

2004/108/EC  Council Directive on the approximation of the laws of the Member States relating to
- electromagnetic compatibility.

EMC Richtlinie des Rates zur Angleichung der Rechtsvorschriften der Mitgliedstaaten tber die
elektromagnetische Vertraglichkeit. _ T . -

. Spring House, 17.07.2009

Siemens AG

[)// UL ﬁ/?(’/ ) /&V/ ) \L Hans-Dieter Pletz ,
Manager, PAS R&D A Gnsn_g ety . _CEOBS,IASEEM " -
Name, function V. ) dignature Name, function o ) . slgnature
‘Name, Funktion 3 * Unterschrift Name, Funktion - i Unterschrift

Annex A is integral part of this declaration.
Anhang A ist integraler Bestandteil dieser Erklarung.
- : This declaration certifies the conformity to the specified directives but contains no assurance of properties.
The safety documentation accompanying the product shall be considered in detail.
Diese Erkiérung bescheinigt die Ubereinstimmung mit den genannten Richtlinien, ist jedoch keine Zusicherung von Eigenschaften
Die Sicherheitshinweise der mitgelieferten Produktdokumentation sind zu beachten.
: . Page 1/2




~ Annex A tb the EC Declaration of Conformity -
Anhang A zur EG-Konformitétserkldrung

" No. SHO001_2009-07 39VIM

Product description: APACS VIM 39VIMCCN
‘Produktbezeichnung

- Conformity to the Directives indicated on page 1 is assured through the application of the following
standards (depending on versions):

Die Konformitét mit den auf Blatt 1 angefiihrten Richtlinien wird nachgewresen durch die Elnhaltung
folgender Normen (variantenabhéngig):

Direktive Standard / Reference number Edition )

‘Richtlinie * Norm / Referenznummer Ausgabedatum
{2004/108/EC EN 61000-6-4 2007

2004/108/EC ‘EN 61 000-6_-2 » v 2005
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WARRANTY

The Company warrants all equipment manufactured by it and bearing its nameplate, and al repairs made
by it, to be free from defectsin material and workmanship under normal use and service. If any part of the
equipment herein described, and sold by the Company, provesto be defective in material or workmanship
and if such part iswithin twelve months from date of shipment from the Company's factory, returned to
such factory, transportation charges prepaid, and if the same is found by the Company to be defectivein
material or workmanship, it will be replaced or repaired, free of charge, f.0.b. Company's factory. The
Company assumes no liability for the consequence of its use or misuse by Purchaser, his employees or
others. A defect in the meaning of this warranty in any part of said equipment shall not, when such part is
capable of being renewed, repaired or replaced, operate to condemn such equipment. Thiswarranty is
expressly in lieu of all other warranties, guaranties, obligations, or liabilities, expressed or implied by the
Company or its representatives. All statutory or implied warranties other than title are hereby expresdy
negated and excluded.

Warranty repair or replacement requires the equipment to be returned to one of the following addresses.
Equipment manufactured or sold by Moore Process Automation Solutions:

M oore Process Automation Solutions
1201 Sumneytown Pike
Spring House, PA 19477-0900 U.SA

Equipment manufactured or sold by Moore Products Co. (Canada) Inc.:

Moore Products Co. (Canada) Inc.
P.O. Box 370

Brampton, Ontario L6V 2L.3
Canada

Equipment manufactured or sold by Moore Products Co. (UK) Ltd.:

Moore Products Co. (UK) Ltd.
Copse Road

Lufton Industrial Estate

Y eovil, Somerset BA22 8RN
England

The warranty will be null and void if repair is attempted without authorization by a member of the Moore
Process Automation Solutions Service Department.



A DANGER

Electrical shock hazard
Explosion hazard

Will cause death, serious injury or property damage

Remove power from all wires and terminals and verify that there
are no hazardous voltages before working on equipment.

In potentially hazardous atmosphere, remove power from
equipment before connecting or disconnecting power, signal, or
other circuit, or extracting/inserting module.

Observe all pertinent regulations regarding installation in
hazardous area.

Ensure all devices are rated for hazardous (classified) locations.
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