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Big Data: Driving Value-Added
Solutions Through the Convergence
of Advance Metering Infrastructure,
Geographic Information Systems,
and Distribution Reliability Systems

Brandon Keinath: Supervisor, Applications - GIS

Eric Clement: Supervising Engineer — Distribution Engineering

Overview

» Minnesota Power

» 144,000 electric
customers
across 26,000
square miles in
Northern MN

= Superior Water,
Light and Power

= ~15,000 electric
customers in
Superior WI

= ~10,000 water
customers in
Superior Wi

» ~12,000 gos
customers in
Superior and e
\%(I)uglos County | <= I
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GIS

=  Geographic Information System
= Data + Location

= Capture, store, manipulate, and
interpret, react

=  Answer geographic questions to

!

)
®

solve business challenges

=  Which customers will be out of
water during a hydrant
replacement?

= GIS grows as business/need grows

TFEFLLL

= Different questions, more data,
better analysis

system/

GIS

How GIS Works

GIS technology applies geogra
helps people reach a common

Maps Data Analysis Apps
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Location Strategy

Esri

System of Record

System of Insight

= storing your authoritative data

System of Engagement

= Privately owned GIS technology company

= organizing, fransforming, and analyzing your data

= asystem that manages and promotes user collaboration and interaction

Location Constituent Decision Field Analytics Location Data
Enablement Engagement Support Mobility Management
=4 B 50 3 S
I B i@ = €& &
Discover, use, make, Inform Describe, predict, and Collect and organize
'm-lﬂ;:‘ stakeholders maps and location out of the field performance assets and resources

intelligence

» |egacy workflows

» Staffing turn-over

» Multiple systems

» Different schemas

= Quantity of information

» Speed of information

= Different storage formats

Issues facing utility

» Need to make decisions faster and with fewer resources




11/20/19

Use Cases

» Oufage Management System

» Qutage Center

» Maintenance/Trouble Collection
» Street Lights

» Damage Claims

» Vehicle Tracking

= Power Quality

Outage Management System

2522

&
2423
(]

*RT2429
]
2415
o
2409
o
2¢
o

2401

mop o= ug W U oo w
® E g
c Morris Thomas Rd. (C.R. 56)
T-11388 o546 2544 2542 2540 2532 2526
» Uses the GIS 9,
connectivity B % 2448 o o DA @ O
model along 3\ ® T41408 o
; 5, r
with AMI and | 2us 2 v
Customer ; e —
|nformq’r|on o 2441 { @
to predict - 7 &
outage R L 21 N
location and * s100 20
customer’s s 22° o -
affected. ° o
0 243 14 &
= First MP OMS o Vb i B
was 2006 8 2424O
o 2427
(€}
2423 h

0
LED54\8¢




11/20/19

Outage Management System —
Pros/Cons

» Pros

» Prediction engine helps identify which devices operated based on connectivity
model and AMI/Customer Call-in data.

» Real-fime view info events across our system
» Cons
» Swifching status must be kept up fo date.

» System changes must be captured in a timely manner.

Reliability data appears worse

Garbage in garbage out

= Phasing

wll Verizon LTE 12:03 PM -

< Back Outage Center

Public Outage Map

» Receive OMS data back into GIS

» Replaced 3 party application

= More accurately reflect outage information L

®» |everage existing GIS infrastructure

There are no current outages
affecting 144,647 custor

Minneape Map data © OpenSre...

‘ Outages: 3 Customers: 27 ?

H \-C Affected: 4
9 Status: Assigned - Est. Restore 11/12/2019, 1:30
PM

Partridge Township - Customers Affected: 1
@ Status: Assigned - Est. Restore 11/12/2019, 2:15
PM

Round Prairie Township - Customers Affected:

on 2

Last update: a few seconds ago

Check Status Report Outage
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Outage Center

This electric outage app is designed ALLETE personnel only view. This view of outages is not available to customers. .
- A £ ‘ - <% Active Orders:
e & z .
27 P = ~ : .
.

With 3 Customers Affected
78 €

Outage Center

= Allows internal users access to detailed outage information
= Customer call details
= Qutage points
= Automated Vehicle Locations (AVL)
» Supports multiple departments uses
= Service Dispatch
» |ine Crew

» Corporate Communications




11/20/19

Maintenance/Trouble Collection

{5 Survey123 for ArcGIS

E=na=s

X GENERAL SERVICE REQUST » =

|| Select the type of service request
» Created tolet ® MP Distribution 'll\'/rI:nsmission MP Vegetation MP Substation SWLP
anyone in the
COanOny © Required
|den‘r|fy anissue || Please take a near photo of the issue *
on the system. P
® Aservice
request is Please take a far photo of the issue
generated I -
fromthe app | 4
and resolved
from our work Additional photo if necessary
management
system. 4
Please capture the barcode if possible

Service Request Dashboard

Maximo Status of Service Request Seed
(3.
oo ®
©
» a. A
Detrait S
takes ° " e e
[ ]
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. NINNESOTR %
o
.
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Feraus Fals - holt/

Bad River
Reservaton

2,844 Submitted
2,062 Finished
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Maintenance/Trouble — Pros/Cons

» Started as distribution only and
has expanded to multiple areas

» Pros z

= Brings issues to light and visibility o o

work ) - 2

® Eliminates lost paperwork %

» Fast . 4

» Collects all needed information

» |ntegrated with work order system i O |
» Cons

» Subjective data

Street Lights

Minnesota Power Light Outage Reporter

1. Select Location

‘Speciy the location for this entry by zooming in to see current lights and clicking/tapping the map. Green symbols denote Area lights. Blue symbols
denote Streetlights.

Find address or place Q

Latiude: 46.77475, Longiude: -92.15576

&
&
+ <
& g
&
& )N )% D\ G
& © s Province of Ontario, Esi Canada, Esri, HERE, Garmin, INCREMENT P =] (1%

2. Enter Light and Contact Information
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Street Lights

s Internal app
forissue entry

« Lights are
cleared off
internal app

* Lights passed
to dispatcher

* Workers access
assigned lights
from the field

Damage Claims

» Used to enter damage to our
facilities

» Connected to Work Order
System

= Automatically generates work
order
» Collects pictures and

information to process the
damage claim correctly

" Responding Authority

[2) Survey123 for ArcGIS .' ) =
X Damage Claims % =

Entered By *

Nature of Incident *
Overhead Underground

Cass County Sheriff, Duluth PD, Deputy Name, etc
Accident Report or Case No.

Responsible Party
Who did the damage?

Responsible Party's Mailing Address

—
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Vehicle Tracking

This electric outage app is designed ALLETE personnel only view. This view of outages is not available to customers.

Vehicle Tracking — Pros/Cons

» Pros
» Allows crews to see nearby resources
= Greater ability to alert on statuses
» Cons
= Big Brother
= Data attributes currently limited

10
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Future Use Cases

= Power Quality/Voltage Alarms
» Momentary Outages leading to equipment failing
Mobile Designer

Vegetation Management

Real-time capabilities

GeoEvent Server GeoAnalytics Server
» |isten for events » Perform data analysis/processing
» Trigger actions » Highly scalable
» Text
= E-mail

= Map Updates

11
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Real-time capabilities
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Power Quality/Voltage Alarm
Processing

» Meters are polled hourly for alarms
» Meters with voltage alarms are broken out by feeder and totaled
» Emails with data and map link sent to supervisor

» Thresholds configurable

» 38-10 events per feeder

Power Quality/Voltage Alarm
Processing — Pros/Cons

®» Pros

= Real time view of issues on our system

= Allows engineering to quickly identify problem areas

= Eliminates spreadsheet filtering to find issues on the system.
» Cons

= Resource needed to review alert e-mails/maps

= Filtering needed to remove “bad data”

13
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Momentary Outages
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Momentary Outages

» Al outages compiled info a new file

= New file is compared to historical outage count file

» Example
» Meter 123 had 1 outage in new file
= Outage count file says meter 123 had 23

= New count is 24

» Alerts generated on feeders experiencing large numbers of momentary

outages

14
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Momentary Outage Processing —
Pros/Cons

= Pros
» Precursor fo failing equipment
» |denfifies areas that we dispatch frouble to patrol
» Can identify vegetation issues
» Cons
» Slow

» |arge files and feature enhancement

= 2-3 hours

» Need resources to review output

Mobile Designer — Designer XI

» |mplementing a mobile design fool
» Allow engineers and designers to create GIS features in the field
» Tied to Maximo work orders and compatible units
» Benefits

= Move mapping to beginning of work order process

» Allows downstream systems access to map data asap

= Gopher State One Call & Locating
= Enforces standards
= Work process improvements from design to completion.

15



Vegetation Management

= Bring digital/mapping
solutions to vegetation
management

= Digital Bidding

= Progress Tracking

» Historical analysis

» Re-analyzing the
methods for planning
vegetation clearing

Next steps

» Ufility Network Migration

Geometfric Network

I Primary Conductor
1 Transformer Banks

N 3 Transformer Units
B

- 3 Secondory Conductors
A c 3 Service Locations
Utility Network . 1 Assembly (Transformer Bank)

1 Juncticn {Tap)

1 Line {Primoary) /0 ©_ 3 Devices (Transformers)

w3 lines (Secondary)
=]
B

(] W 3 Devices (Meters)
A C

11/20/19
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Questions

QUESTIONS?

Brandon Keinath
bkeinath@mnpower.com

Eric Clement
eclement@mnpower.com
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