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MidAmerican T&D Electric System @

 Electric provider to ~ 815,000 customers in lowa, lllinois, and
South Dakota

« 12,500 MW of generation capacity, including ~7,400 MW of
wind generating capacity installed
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Remote Fault Indicators at MEC @

* Low-cost opportunities to improve reliability

* Pilot of Remote Fault Indicators in 2014

— 60 devices (20 locations) overhead distribution feeders
only

— Cellular communications to locally hosted software
 Pilot needed to validate
— accuracy of devices
— availability of communications
— establish field and control room acceptance
 History of inaccurate info, low confidence in flashing
fault indicators



Remote Fault Indicators

« Typical Pilot Applications

— Midpoint switch of larger feeders
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Remote Fault Indicators at MEC @

« Great success of pilot over ~2-year period

« Additional 150 devices installed in Q1 2017

— Pilot of five UG distribution feeder mainline locations,
three 69 kV locations (radial)

« Additional 500 devices installed in Q1 2018
— Additional UG locations, and eight additional 69 kV
locations
« System-wide deployment 2019-2021
— 500 devices installed in 2019
— 1,000 devices installed in 2020 (4G)
— 500 installed in 2021 (4G)

 Total of ~2,600 devices (800 locations)



Remote Fault Indicators at MEC @

 Practical other uses deployed
— UG feeder exits
— Non-telemetered substations
— Critical loads (hospitals, key accounts, etc)

— Easy to move (overhead applications), have used for
temporary applications, i.e. state fair, mobile substations,
etc.

— Circuits with mystery operations (multiple locations)
— 69 kV, radial and networked
* No False Indications, hundreds of operations
experienced




Remote Fault Indicators at MEC @
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Remote Fault Indicators at MEC

Underground Distribution Application (Padmounted Switchgear)




Remote Fault Indicators at MEC

No DMS to route fault indicator data directly
Initial use of email/text as “interim” solution

™ J 5 Yukon GridServer - Transmission\SUB 108TAP - 1003-C (FACING TOWARD SUB 1074 s... 7 HE - [ >
MESSAGE
% x Q— Reply E‘- Hl Internet Inbox ;’ =T ™ i q E&g Jain Group é‘
2 Reply All 5~ 9} To Manager - . Leawe Grou -
& heply P
2 - Delete =3 ] — Maowve Tags Editing Zoom Report
3 Forward [EE -~ Team Email = - B2 - - - Manage Groups = phishing
Drelete Respond Quick Steps = Move Zoom Groups PhishMe e

Wed 4,/11/2018 9:52 AM

noreply @

Yukon Grigferver - Transmissiom\SU

Timestamp of Event

merican.comType of Event Detected
8TAP - 1003-C (FACING TOWARD SUB 107)\ saw Loss of Current |

To M Custer, Daniel E;
B® albright, Mark

eneral Account, Transmission Control riter; Sys Oper - DMCC - Shift Supervisors; [« Smith, Terry D; Exdine, Richard K;
Bruce, Roger; Hl Sy=Oper - DI - Operators Device (Switch 1003 Center Phase)

|4.r'1 1/2018 9:51:24 AH—IL{}SS of Current Detectl: TransmissionSUB 108TAP - 1003-C [FACING TOWARD
sSue 1U?FLOSS of Current Detect changed to Off {On = Loss of Current, Off = Current Restored)

Status and English Description of Event

O

Currently using event driven text and email notifications to real-time desk

— Permanent Fault
— Loss of Current
— Momentary Fault

— Additional notifications emailed to management for Loss of Communication

or Battery Issues



Remote Fault Indicators at MEC
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Visual T&D for Network 69 kV Application @

 Need to include fault direction for network situations
(not possible via text/email approach)

 Visual T&D Application
— SCADA-like interface

— Schematic development, and point association
— Willuse for next 2-4 years while transitioning to DMS
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Visual T&D for Network 69 kV Application .
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Visual T&D for Network 69 kV Application ®
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Visual T&D for Network 69 kV Application ®
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Remote Fault Indicators at MEC @

* Challenges with fleet of 2,600 devices

— Initialization to cell network and downloading settings,
multiple steps and time to setup individually

— Firmware upgrades
— Incompatible external sim cards (4G) vs. onboard
— Device status/health-check

* Opportunities
— Firmware updates, device management
— 4G lifecycle
— Line disturbance, fault waveforms

— Pre-programmed from factory IP, Cell provider... Plug in
battery and install

— Speed up interface



Remote Fault Indicators at MEC @

e Future state

— Increasing DA capabillities at midpoints (includes built-in
fault indication)
« Padmountretrofit
« Overhead
— Generally in locations where fault indicators were
previously installed.

« Repurpose the fault indicators from these locations to other
circuits or, midpoint of the midpoint

— Build-out of ADMS system to integrate all field devices,
and further expand (visibility, customer service, etc)

« Will incorporate fault indicators as part of this to support future
automation (FLISR)

16



Interesting Events
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Remote Fault Indicators at MEC

 Device Setup

B medes-gridlp - Remote Desktop Connection

G5 Yukon GridServer Manager

O ®

Sensors Publication Motification  Administration

Publishers

Unassigned

Serial Number Type Description
CB-Distribution 000780B38F24A GridAdvisor Series IT smart sensor revision 1 PD235C - (WB202) 1210 OLD LT HIVY, CRESCENT,
- 000780B38FCE Gridadvisor Series II smart sensor revision 1.5 SXD27R - (5H212) 909 MAPLE ST, SHENANDOAH
000780D4DF4L Gridadvisor Series II smart sansor revision 1.5 WR274R - (WR221) 17220 HUBSARD RD POTTAWATTAMIE COUNTY —
FD-Distribution
000780D4DF47 Gridadvisor Series II smart sensor revision 1.5 PDI6R - (WG211) IN FRONT OF 15646 MADISON AVE,COUNCIL BLUFFS
1C-Distribution 000780D4DFS6 Gridadvisor Series II smart sansor revision 1.5 PDI6C - (WG211) IN FRONT OF 1646 MADISON AVE,COUNCIL BLUFFS
000780D4DFS0 Gridadvisor Series II smart sansor revision 1.5 UG34SR - (WD201) 2 POLES N OF S 315T ST & 15T AVE,COUNCIL BLUFFS
QC-Distribution
000780D4DFSE Gridadvisor Series II smart sansor revision 1.5 PD34C - (WD203) IN FRONT OF 821 5 35TH ST,COUNCIL BLUFFS, Ia
SC-Distribution 000780D4DFAG Gridadvisor Series II smart sansor revision 1.5 UG34SE - (WD201) 2 POLES N OF 5 315T ST & 15T AVE,COUNCIL BLUFFS
S 000780D4DFCE Gridadvisor Series II smart sansor revision 1.5 UG345C - (WD201) 2 POLES N OF 5 315T ST & 15T AVE,COUNCIL BLUFFS
STLK-Distribution '
000780D4DFCC Gridadvisor Series II smart sensor revision 1.5 PD450R - (WN218) 241 5 AVE, COUNCIL BLUFFS, IA
Transrrliﬁion NnNTaNnAnEDE i A A i arcs 1T smart can - ravicinn 1 5 ] = MNAN202Y TR FDOMT OE 8721 € 36TH ST COLIACTL BILIEES TA i

WAT Distibution e ee—_

Serial Number I 0007B0B38F2A

Type I GridAdvisor Series IT smart sensor revision 1.5 j

®

Description I PD235C - (WB202) 1210 OLD LINCOLN HWY, CRESCENT, L

Update
Type
Create Group Delete Group Replace

me B oo o B T i
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