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Agenda

• Great Lakes Energy Overview

• Great Lakes Energy DA (FLISR) Program Overview

– Who

– What

– Where 

– Why

– When

– How Does the System Work

– Some setup screens in NCD

– Protection plan for the lineman
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Boyne City

Petoskey

Waters

Kalkaska

Newaygo

Scottville

Hart

Reed City

Wayland

– 125,000 active electric meters

– 26 counties

– 11,000 miles of overhead line

– 3,100 miles of underground line

– 82 substations

– 9 district offices

– 32% seasonal customers

– 24/7 Dispatch

Great Lakes Energy
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Distribution Automation - What

• DA = Can be FDIR, FLISR, CVR, DR, or …

• For GLE, DA is an FDISR system that communicates to IED’s in the field such as SEL 651R and SEL 2411 

– Fault Detection, Isolation, Sectionalizing, and Recovery                                                                
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Distribution Automation - What

• Distribution Automation – A system in which a number of feeders can reconfigure themselves in response 
to an outage event within 3 or 4 minutes.

– FDIR – Fault Detection, Isolation and Restoration

– FLISR - Fault Detection, Isolation, Sectionalizing and Restoration

– FLIR – Fault Location, Isolation an Restoration

• Lineman’s Definition – Computers that decide to open and close switches and electronic reclosers.
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Distribution Automation – Where?

• How we chose Locations for the Distribution Automation schemes

– Worst performing feeder history over last 3 years

• Number of outages

• Number of members affected

– Engineering review for capacity

• Wire size

• Load to be picked up

• Future work plans

– Transmission protection system

• Will a Transmission outage most likely affect both substations?

– Cell communications makes it easier to site midline reclosers

• Serial Radio communications no longer being added
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Distribution Automation - Where

• All 9 Districts have a DA(FDISR) System

– 11 Systems

– 32 Feeders

– 34 Electronic Reclosers (Vipers)

– 18 Motorized Tie Switches

• 7 Stand alone midline Electronic Reclosers (Vipers)

• Only 2 substations with communications inside the fence.
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Available for the Lineworkers Computers in Their Trucks.
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First page
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First System to 
be Installed.
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View of           
the SEL 651
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Gaylord Scheme 
in Normal mode 
in 2012                                

Orion WEBserver 
One line
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Gaylord System 
in Normal mode

– Today’s view



2nd Annual Users Group Meeting
Little Rock, AR     October 26, 201616

2nd Annual Users Group Meeting
Little Rock, AR     October 26, 2016

Gaylord System 
in an alternate 
mode
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Distribution Automation – Why?

• Reliability improvement – SAIDI

System Average Interruption Duration Index

• Actual outage minutes that were avoided in 2008

– EP3 to MN1 – 2,151 avoided outage hours

– BC3 to BHS3 – 8,943 avoided outage hours

– 1.7 % of 2008 outage hours avoided

– 2008 SAIDI minute reduction of 4.5 minutes

• 2010

– Storm in October – lost Boyne City sub twice – auto restoration would have been nice.

• 2015  Corporate Goal – 182.1 minutes - Achieved 176.2

– Approximately 21,455 outage hours saved by DA which calculates to 10.6 SAIDI minutes saved

– Without DA would have been 186.8 – would not have met our corporate goal.

• 2016 YTD – 23 events  - Saved 23,302 Outage hours – 11.46 SAIDI minutes
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Distribution Automation - When

• First 2 systems installed 2008

• 2010 – Added automated restoration

• 2011 – Added e-mail alerts

• 2012 – adding devices to most of the simple DA systems

• 2012 - Also trying to add cell phone communications instead of radio

• 2013 – Cell modems working well – now the new standard

• 2014 – Began conversion of troublesome radio connections to cell

• 2015 and 2016 – Coast mode!
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Updates Since 2012

• I now have DA “systems” – I no longer come up with “schemes” to mess with the 
lineman

• All new installations use cell modems

• One OrionLX is dedicated as a view only for Corporate to view one-lines and SEL-
651R simulations.

– Corporate computers can view one-lines any where on the network

– View-only on Company computers including lineman in their trucks

– Can View 651R simulations

• Two systems that are doing load checking

• Added 60 seconds Local Loss Of Potential detection as a Latch bit at the Electronic 
Recloser.

• Added 79CYx detection to LogicPak which adds a 30 second delay to a fault 
detection.

• Moved some unreliable radio communications to Cell modems.
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How Does It work? DA Normal Condition

• Red = Closed – Energized

• Green = Open

• Black – De-energized

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Loss of Source

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored  Get an e-mail of LOP

Source 1 Midline 1 Source 2Midline 2Normal Open
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• LOP for 60 seconds is the Trigger

• Check for:

– Midline 1 is 

• closed, no faults, remote mode, is in normal reclose , and not in hot line tag

– Tie switch NO is

• Open

– Midline 2 is 

• Closed, has voltage on source side, and no faults

Source 1 Midline 1 Source 2Midline 2Normal Open

DA Loss of Source
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DA Loss of Source

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored

• Open Midline electronic recloser   - Get e-mails showing each contact open

– Confirm open

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Loss of Source

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored

• Open Midline electronic recloser

• Close Normal Open point

– Restores power to ½ the feeder from the alternate source  and sends an e-mail.

Source 1 Midline 1 Source 2Midline 2Normal Open



2nd Annual Users Group Meeting
Little Rock, AR     October 26, 201625

2nd Annual Users Group Meeting
Little Rock, AR     October 26, 2016



2nd Annual Users Group Meeting
Little Rock, AR     October 26, 201626

DA Restore to Normal

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored

• Open Midline electronic recloser

• Close Normal Open point

• Source 1 outage is restored

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Restore to Normal

• Source is restored – Trigger is: Midline 1 Potential restored on all 3 source phases

• – Check for:

– Midline 1 is in Remote, no fault, Normal reclose, all contacts open

– Tie NO is in Remote, no faults on Midline 1 or 2

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Restore to Normal

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored

• Open Midline electronic recloser

• Close Normal Open point

• Source 1 outage is restored

• Midline electronic recloser is closed to returned to normal

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Restore to Normal

• Lose a source – Power supplier outage

• Wait 1 minute to see if source will be restored

• Open Midline electronic recloser

• Close Normal Open point

• Source 1 outage is restored

• Midline electronic recloser is closed and Normal Open is opened to return to normal state

Source 1 Midline 1 Source 2Midline 2Normal Open



2nd Annual Users Group Meeting
Little Rock, AR     October 26, 201630

DA Fault Condition 2

• Red = Closed – Energized

• Green = Open

• Black – De-energized

• Yellow X = Location of the Fault

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Fault Condition 2

• Electronic Recloser at the midline would operate as it normally would

– Go through it’s 4 operations to lockout

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Fault Condition 2

• Electronic Recloser at the midline would operate as it normally would

• No other action takes place by the scheme

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Fault Condition 2

• Electronic Recloser at the midline would operate as it normally would

• No other action takes place by the scheme

• Fault is cleared by lineman

Source 1 Midline 1 Source 2Midline 2Normal Open
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DA Fault Condition 2

• Electronic Recloser at the midline would operate as it normally would

• No other action takes place by the scheme

• Fault is cleared by lineman

• Midline would get closed in by lineman

Source 1 Midline 1 Source 2Midline 2Normal Open
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Protect those working around this automated equipment

• Warning Signs

• Labels

• Remote LED indication

• Isolation Instructions

– Isolate from BOTH (or more) sources

– Use the solid blades

• Test

• Ground
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Protecting yourself – Sign on the outside of the cabinet:
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Viper Installation
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Overhead Portion 
of the Viper Installation
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Viper Installation – Normal signage for a Viper installation:
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Inside the Viper Cabinet – Another note to lineman:



2nd Annual Users Group Meeting
Little Rock, AR     October 26, 201648

2nd Annual Users Group Meeting
Little Rock, AR     October 26, 2016

Viper Installation – Note of control possible:
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MOAB Installation - Locked
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Viper Installation – Unlocked Position
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Protect Yourself

• Warning Signs

• Labels

• Remote LED indication

• Isolation Instructions

– Isolate from BOTH (or more) sources

– Use the solid blades

• Test

• Ground
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Keeping the lights on!

Questions?

Thank you
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Contact Information

Elton Veenstra
Manager, Distribution Systems Technology

Great Lakes Energy

1323 Boyne Ave
Boyne City, MI 49712

W 231 487 1340

eveenstra@glenergy.com
www.gtlakes.com

mailto:eveenstra@glenergy.com
http://www.gtlakes.com/

