MCU COURSE DESCRIPTIONS

Course Title - VLT HVAC Drive Startup and Operation

Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)
Prerequisite - None

This course begins with a basic introduction to variable frequency drives and their
operation. Following the introduction, the course will guide the student through the
procedures and guidelines involved with installing a VLT HVAC Drive FC 102 series
product. The next section of the class deals with programming the drive for basic
startup, including parameter settings and wiring of the 1/0 terminals. A basic
introduction to the Danfoss MCT-10 setup software is also included*. Guided lab
exercises provide the students with hands-on experience programming the VLT HVAC
Drive for common applications. The session ends with programming troubleshooting
exercises that provide students with valuable problem solving techniques. Students
will receive a USB flash drive loaded with relevant documentation on the product and
course material. Lunches will be provided by Danfoss.

Students can expect to learn how to:

Perform a proper physical installation of a Danfoss drive
Connect the input voltage to the drive

Connect the output to the motor

Safely power on the drive

Understand how to manipulate & interpret the LCP of the drive
Program the drive for a basic startup

A written exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is not required.



Course Title - VLT AQUA Drive Startup & Operation

Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)
Prerequisite - None

This course begins with a basic introduction to variable frequency drives and their
operation. Following the introduction, the course will guide the student through the
procedures and guidelines involved with installing a VLT AQUA Drive FC 202 series
product. The next section of the class deals with programming the drive for a basic
startup, including parameter settings and wiring of the 1/0 terminals. A basic
introduction to the Danfoss MCT-10 setup software is also included.* Guided lab
exercises provide the students with hands-on experience programming the VLT AQUA
Drive for common applications. The session ends with programming troubleshooting
exercises that provide students with valuable problem solving techniques. Students
will receive a USB flash drive loaded with relevant documentation on the product and
course material. Lunches will be provided by Danfoss.

Students can expect to learn how to:

e Perform a proper physical installation of a Danfoss drive
Connect the input voltage to the drive

Connect the output to the motor

Safely power on the drive

Understand how to manipulate & interpret the LCP of the drive
Program the drive for a basic startup

A written exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is not required.



Course Title - VLT AutomationDrive Startup & Operation

Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)
Prerequisite - None

This course begins with a basic introduction to variable frequency drives and their
operation. Following the introduction, the course will guide the student through the
procedures and guidelines involved with installing a VLT AutomationDrive FC 302 /
301 series product. The next section of the class deals with programming the drive for
a basic startup, including parameter settings and wiring of the I/0 terminals. A basic
introduction to the Danfoss MCT-10 setup software is also included.* Guided lab
exercises provide the students with hands-on experience programming the VLT
AutomationDrive for common applications. The session ends with programming
troubleshooting exercises that provide students with valuable problem solving
techniques. Students will receive a USB flash drive loaded with relevant
documentation on the product and course material. Lunches will be provided by
Danfoss.

Students can expect to learn how to:

e Perform a proper physical installation of a Danfoss drive
Connect the input voltage to the drive

Connect the output to the motor

Safely power on the drive

Understand how to manipulate & interpret the LCP of the drive
Program the drive for a basic startup

A written exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is not required.



Course Title - Danfoss Drive Troubleshooting & Repair

Course Length - 3 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)
Prerequisite - Basic VFD and electrical knowledge

This class focuses on both hardware and software troubleshooting. Students will deal
with various programming issues that may surface when commissioning and
troubleshooting a drive system. Guided lab exercises and drive demo units containing
various programming errors are handed to the students. They are asked to figure out
each problem before moving on to the next one. The Danfoss MCT-10 setup software
is thoroughly reviewed and explored as a programming and troubleshooting tool.
Detailed VFD theory of operation is presented to the class. The most common alarm
codes and fault symptoms are covered in lecture. Time is spent in the lab where the
students will troubleshoot and make actual repairs to drives, including rectifier
sections, IGBT's, cap banks, fans, power and control cards. Students will receive a USB
flash drive loaded with relevant documentation on the product and course material.
Lunches will be provided by Danfoss.

Students can expect to learn how to:

e Determine the causes of alarm various codes

e Identify bad power components and circuit boards

e Disassemble a drive and replace defective components
e Understand VFD theory of operation

e Correct programming issues

e Perform multiple diagnostics tests to a VFD

A written exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is notrequired.



Course Title - VLT AQUA Drive Application Specific Programming
Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)

Prerequisite - VLT AQUA Drive Startup, Installation & Basic
Troubleshooting or experience with the basic programming of Danfoss
VFD’s

This course provides the student with instruction on the advanced operating
parameters and functions of the VLT AQUA Drive FC-202. Students can expect to gain
an understanding of the advanced attributes of the drive including:

e C(Closed Loop Setup / PID Control

e Smart Logic Controller Functionality

e Timed Based Functions / Real Time Clock
e Basic Cascade Control

e Pipe Fill Mode

e Dry Pump Detection

e No Flow
e Sleep Mode
Configurable Options

The class begins with a classroom introduction to the advanced software features,
where they are typically applied and the resulting benefits. The majority of the class is
dedicated to lab exercises. During lab, each student will gain hands-on experience
setting up and programming the advanced features of the VLT AQUA Drive.

A practical exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is notrequired.



Course Title - VLT HVAC Drive Application Specific Programming

Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)

Prerequisite -VLT HVAC Drive Startup, Installation & Basic Troubleshooting
or experience with the basic programming of Danfoss VFD's

This course provides the student with instruction on the advanced operating
parameters and functions of the VLT HVAC Drive FC 102 Series product. Students can
expect to gain an understanding of the advanced attributes of the drive including:

e Closed Loop Setup / PID Control

e Smart Logic Controller Functionality

e Timed Based Functions / Real-Time Clock
e Firefighter's Override Mode

e Basic Cascade Control

e Sleep Mode

e Flying Start

e Extended Closed Loop

e Configurable Options

The class begins with a classroom introduction to the advanced software features,
where they are typically applied and the resulting benefits. The majority of the class is
dedicated to lab exercises. During lab, each student will gain hands-on experience
setting up and programming the advanced features of the VLT HVAC drive.

A practical exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is notrequired.



Course Title - VLT AutomationDrive Application Specific Programming
Course Length - 2 Days (Classes typically begin at 8:30 a.m. and conclude at 4:00
p.m., including a 1 hour lunch break)

Prerequisite -VLT AutomationDrive Startup, Installation & Basic

Troubleshooting or experience with the basic programming of Danfoss
VFD's

This course provides the student with instruction on the advanced operating
parameters and functions of the VLT AutomationDrive FC 302/301 Series

product. Students can expect to gain an understanding of the advanced attributes of
the drive including:

e Closed Loop Setup / PID Control

e Smart Logic Controller Functionality

e Safe Stop Terminal Function

e Process Closed-Loop / PID Control

e Speed Closed Loop (Encoder Feedback)
e Master/ Slave setups

e Torque Mode

The class begins with a classroom introduction to the advanced software features,
where they are typically applied and the resulting benefits. The majority of the class
is dedicated to lab exercises. During lab, each student will gain hands-on experience
setting up and programming the advanced features the VLT AutomationDrive.

A practical exam will be given at the end of class to measure the students’ success.

*students are encouraged to bring a laptop to obtain full benefit of the session, but it
is notrequired.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


