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Causes of Electric Fa

« EPRI study found that: =
* 1% Snow & ice
« 3% Vehicle
* 4% Dig-ins
¢ 6% Wind
* 8% Animals
* 13% Equipment Fai
* 19% Lightning
* 19% Trees

o 27% Unknown
E-T-N
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Reliability definitions

SAIDI = System Average Interruption Duration Index

Y U;N;

AIDI =
S A

where IV; is the number of customers and U; is the annual outage time for location 2,
and N is the total number of customers served.

sum of all customer interruption durations
SAIDI = P

total number of customers served

E-T-N
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Reliability definitions
SAIFI = System Average Interruption Frequency Index
2 AN

i

SATFI =

where ); is the failure rate and IN; is the number of customers for location 7.

total number of customer interruptions

SAIFI =

total number of customers served

IEEE 1366 sustained interruption > 5 minutes

Some utilities or public utility commissions
sustained interruption > 1 or 2 minutes
F-T-N
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Improve SAIFI

Reduce the number of
Interruptions with

proactive maintenance
and system hardening

Reduce the number
Interruptions by turning
sustained outages into
momentary outages

i
E-T-N
Powering B

Improve SAIDI

Reduce the number of
Interruptions

Locate the fault faster
and restore power to
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customers sooner




Reclosers
Brian Bertini
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What is a Recloser?

 Fast trip operation clears Recloser
temporary faults before they * Seff-controlled device
* Automatically interrupts & recloses AC circuits
become permanent faU|tS * Predetermined sequence of actions including
« Faults that would have been " Glosed Lockingour o e Hetdng

permanent with a fuse become
temporary with a recloser

E-T-N
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Market trends affecting reclosers

 Smart grid trends - Effects on utilities
 Distributed energy - Increased complexity
resources

* Higher system reliability

* Bi-directional power flow .. . )
P  Resilience of distribution

» Advanced protection schemes

* Micro-grids grids
- System automation |I» * Tightening O&M budgets
* VoIt/VAR optimization - Staffing, expertise, and
« More metering points training constraints
* Grid modernization - Better grid efficiency
» Systemreliability - Better operating efficiency
* Reliable, maintenance- .
free solutions * Longer equipment lead-
times

* Increased material costs

E.T-N
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Three-Phase Reclosers

W/WV Family

« Self-contained, oil-insulated three-phase recloser

* Qil-interrupting (W) or vacuum-interrupting (VW)

* Hydraulically or electronically controlled (WE/NVWE)

Ratings

« 15kV, 27kV, 38kV
+ H560A cont.
= 8kA or 12kA interrupt

Three-Phase NOVA

« Solid insulation 3 phase recloser
* Mechanical gang operated phases
* Vacuum interrupters fully encapsulated

* Magnetic actuators

Ratings
* 15kV, 27kV, 38kV

* 630A/800Acont.
« 12.5kA or 16kAinterrupt

Triple-Single (TS) NOVA

*« NOVAThree-Tank, Triple-Single Recloser
« Offers additional overcurrent protection flexibility with
single or three-phase trip modes

Ratings

* 15kV, 27kV, 38kV
+ 400A/630A/800A cont.
= 8kA, 12.5kA or 16kA interrupt

Single-Triple-Single (STS) NOVA

: + Triple-single functionality in a single-tank design
e * Mechanisms are independent
s + Less cabling and no junction box

NOVA NX-T & NX-STS
+ Next generation NOVA

* Replaces TSand STS
« Numerous enhancements

Ratings
« 15kV, 27kV, 38kV

« 630A/800Acont.
+ 12.5kA or 16kA interrupt

Ratings

« 15kV, 27kV, 38kV
* 630A/800Acont.
= 12.5kA or 16kAinterrupt




NOVA NX Platform

NOVA NX-STS NOVA NX-T

E-T-N
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Operation Seguence Selection

* Therecloser’s operation sequence determines the number of fast and delayed operations the unit will
utilize
*  Operation sequence combinations include:
* Two Fast— Two Delayed
* One Fast- Three Delayed
*  One Fast— Two Delayed
*  No Fast— All Delayed
«  Selection of the correct operation sequence can be influenced by the following:
*  Coordinating with downline fuses
* Impact of through-faults on substation equipment
* Transient fault clearing
*  High side fuse coordination
* Downline sectionalizer coordination
* Momentary outage reduction

E.T-N

Powering Business Worldwide © 2024 Eaton. Allrights reserved.



Reliability example feeder

Substation breaker protecting the 3-phase feeder main
* 1,000 customers
« 1 zone of protection on the 3-phase main (1,000 customers per zone)
« 2 permanent outages/year, 1 hour each

~

SUBSTATION f

BREAKER
_________ |
|

! 1 3 1 1

mE = = = =
— — — —
| [ [ T

|
|

E-T-N
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Example feeder

* Substation Breaker Only
* 1000 Customers
1 Zone of protection on the 3-phase main (1000 customers per zone)
2 Permanent outages/year, 1 hour each
SAIFI =2000 /1000 =2
SAIDI = 2000 hr /1000 = 2 hr or 120 minutes

SUBSTATION
BREAKER

E-T-N
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Example feeder — Adding a device

« Add midline recloser
* 1,000 customers
« 2 zones (500 customers per zone)
* 2 outages/year, 60 minutes each
* (1 up-line and 1 down-line from midline recloser)
« SAIFI =1,500/ 1,000 = 1.5 (better)
« SAIDI = 1,500 hours /1,000 = 1.5 hours or 90 minutes (better)

SUBSTATION / \/ \

BREAKER
OR RECLOSER

_— > _— =
[ 7 7 = =
= = = =
- - - o
FEEDER
RECLOSER

E-T-N NI AN /
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Reliability as a function of devices per feeder

1,000 customers
2 outages/year 60 minutes each

YA SAIDI Reliability % Improvement

Base Case

2 1.5 90 25%

3 1.33 80 11%

4 1.25 75 71.75%

5 1.2 72 4%

6 1.167 70 2.8%

7 1.14 68.6 2%

8 1.125 67.5 1.6%

E-T-N
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CYME Optimal Recloser

Placement Module
Mikaela Mohaupt
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CYME Optimal

Recloser Placement - Parameters

. . . i - PIPIRY - L
M Reliability 1t Analysis ? X =
Configuration
o
DEFAULT ~
Objectives  |ocations Recosers Restrictions  Output
Parameters i
Optimization Method Devices Duration Restoration Storm Output
Reliability Parameters
Reliability Assessment Parameters: DEFAULT ~
Analysis Type: Assessment ~
Searching Method: E tial Search ~
9 lsnle o Analysis Mode: Predictive v
Objectives Parameters Configurations
Weight
DEFAULT v & EaNE)
Improve SAIDI (System Average Interruption Duration Index
" S g u ) * Any change made to this configuration will impact all global configurations using it
Imprave SAIFI (System Average Interruption Freguency Index) Parameters (DEFAULT)
[[]tmprove Keyword Expression Assessment ~
} Default number of customers (by phase) 3.0
Keyword Expression: Keywords. . All distribution transformers are protected Yes ~
Redosing scheme Defined at redosing device level ~
Options Tripping option Defined at equipment level ~
Protective devices operate even during failures Yes ~
Mumber of Redosers: Min.: | 1
Repair durations include the time required to restore isolated customers  Yes ~
Search Step: mi (Open loops automatically (ahen possible) No -
Assume all failures are deared within the feeder No ~
gnore Existing Redosers
Predictive
3-phase 2-phase 1-phase
Sustained failure distribution 100.0 % 0.0 % 0.0 %
Momentary failure distribution 100.0 % 0.0 % 0.0 %
[ use Calibration Parameters By networks 4
Indices Thresholds
CELIDs - Single interruption duration threshold 1:00:00
CELIDt - Total interruption duration threshald 6:00:00 v
la  save oK Cancel
— —_— - -
H Save % mm oK Cancel I Capaditors and Reactors

E.T
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* Reliability
Assessment
Module
required so
recloser can
Improve
quality.
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CYME Optimal Recloser Placement - Parameters

M Optimal Recloser Placement Analysis

Objectives Locations Redosers Restrictions

Evaluate Locations Downstream of

Selected: 1

= | search

Oy

~ [M] Feeders (1/2)
[] FEEDER-1
FEEDER-2
~ [ Sections (0 / 361)
L FEEDER-1 (0 / 193)
|1 FEEDER-2 (0 / 168)
v [ Nodes (0/ 363)
|1 FEEDER-1 (0 / 199)
1 FEEDER-2 (0 / 169)

M Optimal Recloser Placement Analysis

Objectives  Locations Redosers Restrictions
Constraints
[ Consider Redoser Loading Limits
Consider Recloser Rated Voltage
Minimum Benefit Margin:
Minimum Distance from Substation:

] Minimum Distance between Redosers:

Locations
[ include Sections on Main Line only
Ignore Single-Phase Sections
Ignore Two-Phase Sections
[1anore Three-Phase Sections
|:| Ignore Sections Dowstream of Fuses

Ignore Underground Sections

Qutput

%

0.0 mi

mi

D Ignore Spedific Locations

Edit..,

M Optimal Recloser Placement Analysis

[8]:31

ectives Locations Reclosers Restrictions

Detailed Report Options

(@) Report all tested solutions

Maximum number of reported solutions:

(O Report only the optimal solution

Always report SAIDI
Always report SAIFI

Reports
Select

Reliability assessment - Comparison

Summary Report

Show Summary Report

Keywords
Saifi
Maif
Saidi
Caidi
&b | Add new keyword

&+

Add

Remave

Evaluated Sections

Highlight evaluated sections

Color:

e save d  save H  save %7 Run oK Cancel
A
F:1-
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YME Optimal

ecloser Placement - Parameters

J &% Optimal Recloser Placement An,
Objectives  Locations Redlosers  Restrictions Qutput

Redoser Equipment

Equipment ID: R_400

Operation Mode

(®) Use operation mode from equipment
(O Use user-defined operation mode

Automated

Remately controlled

Redoser Settings

Sensing Direction: Both direction
{if automated)

Enable redlasing
[Enable fuse saving for fuses greater than or equal to:

[Bypassed during restoration

H Save

B C

Powering Business Worldwide

7 x h = | search
~ § ~ MNetwork Inventory
~ Networks
1} Select Networks
i > rﬁ Feeder (2)
8M Recloser 4 x
= || searcn Q&R General LoadingLimits  Reliability Costs  Symbol
o [ | ETES Information
~ CYME Library (751) Tuvpe: Hydraulic Three Phase
> [ Redoser - Blectronic (74) Control Type: Hydraulic Three-Phase
> [} Redoser - Electronic With TCC Setup (392)
> [} Redoser - Hydraulic Three-Phase (31) Model: R,PARALLEL,ALL CT
> [} Redoser - InteliRupter® (1)
> [ Redoser - Single-Phase (213) Mominal Rating
Rated Current: 6000.0 )
My Inventory (8)
: 12.47
B 4 100 Rated Yoltage: Ky
Inkerrupting Rating: 800.0 A
Operation Mode

Reversible Remote controlled

Single-phase lockout Automated

Single-phase trip

=

© 2024 Eaton. Allrights reserved.

» DC Systems

» Harmonic Equipment and Filters
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CYME Op

ST CYME 9.4 11 - CYMDIST - RecloserPlacement.sx:

timal Recloser Placement - Results

st ( Self Contained )

Edit Database

File Equipment

ek RIS

Network

-6 | SHEN S

Analysis Report View Customize Window Help

! (G 5/14/2024 1113 AM - |

k)

Optimal Recloser Placement

< 5 50 % 0% B B & -l o

£ Network color (random)

Default Tags

Bl o= ] Ee (] el > L e ] 2]

g
P et R DX e ER TR Rl B P 33 % TE

n |

i Find Network protectors thatwill{ = b [ 3% ] By i It [ |/

EN SR - Tl
Type D
~ General
B netmork Feeder

1:} Mested View

wm Horizontal Bus
| vertcsios
®  Node

M Microgrid Reference Node

 Lines and Cables

b cae DEFAULT

] owrheasiine DEFAULT

) overhess Line Lnlanced DEFAULT

| overneag sy prsse

I e DEFALLT

[ owecrast

[0 ooble-craut tooped

OE Ductssnk 2csbles

ose Buried Instalaton 2cables

“ Soirces and Generators

Blectronicaly Coupled Generator  DEFALLT
DEFAULT

B sure
s

Geographicaly Refer

~ gl I JAa=nnoN T panlRsEid s AN R g @ QB

R [Exptorer

| T QAR R

¥ Network Inventory

Main x

= g5 k-

‘Q q

~ Networks
T Select Networks

> 1 Fesder (@

~ Topolagy

> [l interconnection (3)
58 Node (350)

5 section (361)

5 Source Node (2}

 Devices
> [ cable (70)
v > [ Distributed Load (295)
o > [l Fuse (e8)
> [l Overhead Line (201)
> [ Redoser (1)
> [ source (2)
> [ switch (9
> (B Two-tinding Transformer (5)
-  Global Filters
- F selectFitters
- F veter
v Favorites

g New Group of Favarites

= | searcn
5 Redose Secton
0 Inital Conditi
1 3 m
2 3 m

QG
ection # ection £ SAIDI SATFI Objective | Margin Benefit - "
Secton#2 [Section &8 (hjeustyr) | (nterjeust-yr) | Functen ) -
on 6.251 0717 100.000 00
313 253 EE=H 0435 62.191 5 Aoply
313 254 3.997 0.435 62.278 .4 Cide Apply

E.T

Powering Business Worldwide

© 2024 Eaton. Allrights reserved.



CYME Optimal Recloser Placement - Results

Reports
= | search QB
& Red:sers TN SRR TEENEA (hr?:}s[;:{w} (intesr?cIEsIt—w} C;‘L,J]:é:]:: Margin‘}sianeﬁt [aa] M

1 4 1 202 6.261 0.717 100.000 45.0 Apply
2 %9 1 213 6.307 0.724 100,866 #5  cirde Apply
3 50 1 214 5.388 0.735 102.241 48 crde Apply
4 51 1 236 6.667 0.750 105,556 420 Cirde Apply
5 52 1 218 6.737 0.759 106.721 4.3 crde Apply
6 53 1 219 6.852 0.773 108.654 4.3 cirde Apply
7 54 1 220 6.873 0.77 108,990 4.1 cirde Apply
8 55 1 313 8.011 0.916 127.859 297 cirde Apply
9 56 1 314 8.611 0.991 137.880 242 Cirde Apply
10 57 1 253 8.769 1013 140.651 227 cirde Apply
1 58 1 254 8.818 1013 141,468 222 crde Apply
12 19 2 202 313 4,954 0.554 78.201 213 Cirde Apply
13 59 1 255 8.897 1.029 142,786 215 cirde Apply
14 &0 1 258 8.993 1041 144,400 06  Cirde Apply
15 1 3 202 313 253 3.991 0.435 62.191 05  Cirde Apply
16 61 1 261 9.013 1.043 144,725 204 Cirde Apply
17 2 3 202 313 254 3.997 0.435 62.278 0.4 crde Apply
18 62 1 315 9.030 1044 144,380 203 cirde Apply
13 &3 1 262 9.057 1049 145,458 200 cirde Apply
b 3 3 202 313 255 4,015 0.438 62,580 200 cirde Apply
21 4 3 202 313 261 4,048 0.442 63.152 9.2 Cirde Apply
22 5 3 202 313 258 4049 0.442 63.157 9.2 Cirde Apply
23 5 3 202 313 262 4,055 0.443 63.253 19.1  crde Apply
- Optimal Recloser Placement Detailed Report > S sly EIN 0 82 EE et [y 1 L 0] 2 Bl

Reports

= | search

Q5

Optimal Recloser Placement Summary

Network: FEEDER-2

IStudy Parameters

IStudy Name
Date

[Time

IProject Name

|search Method
Improve SAIDI
Improve SAIFI

RedoserPlacement. sxst
05/14/2024

11:09 AM

Mew

[Sequential Search

E-T-N
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Improve Keyword Expression No

[Tgnore Existing Redosers Ves

|optimal Solution

[Section #1 202

[Section #2 313

[Section #3 253

Keyword Initial Final

ISATFI 0.71708 0.43478 (int/cust-yr)
IMATFT 0.62537 0.35899 [(int/cust-yr)
[SATDT 6.26110 3.99149 |(hfcust-yr)

ICAIDL 8.73132 9,18048 |(h/cust-nt)




FLISR
Brian Bertini
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FLISR — The Backbone of Feeder Automation

F ault

L ocation

| solation

S ervice

R estoration

.1°N
E:T.
Powering Bus

iness Worldwide



FLISR Basics

Breaker Recloserl Recloser2 N.O. Device

Zone 1 Zone 2 Zone 3

E;I .N Customer Customer Customer

Powering Business Worldwide © 2024 Eaton. Allrights reserved.



FLISR Basics

Permanent
Fault

Breaker Recloserl Recloser2 N.O. Device

Zone 1 Zone 2 Zone 3

E i I .N Customer Customer Customer
A
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FLISR Basics

Permanent
Fault

Breaker Recloserl Recloser2 N.O. Device

\ 3~ 4%

Zone 1 Zone 2 Zone 3

E i I .N Customer Customer Customer
A
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FLISR Basics

Permanent
Fault

Breaker Recloserl Recloser2 N.O. Device

\ 3~ 4%

Zone 1 Zone 2 Zone 3

E i I .N Customer Customer Customer
A
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FLISR Basics

Permanent
Fault

Breaker Recloserl Recloser2 N.O. Device

Zone 1 Zone 2 Zone 3
Customer Customer Customer

E-T-N
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Reliability as a function of devices per feeder with FLISR

1000 Customers
2 Outages/year, 60 minutes each outage

SAIF| SAIDI Reliability % Improvement

Base Case
2 1.5 90 25% Used as amidline
3 1 60 33% Deed as an open device
4 0.667 40 33%
5 0.5 30 25%
6 0.4 24 20%
7 0.33 20 16.7%
8 0.285 17.1 14.3%

E-T-N
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SAIFI with and without FLISR

SAIFl w/ and w/o FLISR as a function of # of devices assuming 2 permanent faults per year

SAIFI *

1.8

|

o2

‘

2 B 2 E & 7 8  # of Devices

o
1
E il 4 FLISR sl W FLISR
AR EW

Powering Business Worldwide © 2024 Eaton. Allrights reserved.



Fault Indicators
Ryan Rausch

E.T-N
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The role of fault indicators

* You can eliminate some customer interruptions
through reclosing
« Even after reclosing fails to clear the fault, you
can eliminate more customer interruptions with
timely isolation and service restoration through
FLISR
« Ultimately, with a permanent fault there is an
Interruption to some section(s) of the feeder
« We canstillimprove SAIDI by finding the
fault faster and quickly dispatching trouble
crews...using fault indicators

© 2024 Eaton. Allrights reserved.



Traditional Fault Location

« Basic premise: sectionalize the feeder and identify the faulted
section

() 2R 2R\ ()
/ N [ N /
* One strategy is deploying fault indicators along the feeder to
Identify passage of fault current

4
/

E-T-N
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Communicating Fault Indicators

- Communications provide
visibility at the control center for
a more holistic view of the event

« Aggregation of fault indicator
statuses

« Timestamping for multiple-
fault events

« Enables targeted dispatching of
crews

- Smaller sections to patrol

« Plan ahead for feeder splits
or obstacles

.1°N
F:1-
Fowering Business Worldwide © 2024 Eaton. Allrights reserved. FEEDER SOURCE




Placement parameters

« Customers: sensitive or
troublesome sites (not
customer count)

« Patrol time: Eliminate
sections with difficult
terrain/environment

* Drive Time: Plan ahead
for the optimal route

* Other Considerations:
Line current, Signal level

E-T-N
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River Crossing

SNERRRRE

R M
,,

E-T-N
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Riser Pole Deployment

Eaton. All rights reserve
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Underground Deployment

E-T-N
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Fault Magnitude and Direction

« Fault Current Magnitude

* Pinpoint fault location
with a distance to fault
calculation

* Fault Direction
 Networked feeders

« Abnormal Feeder
Configurations

 Backfeed from DER

E.T-N
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. Fault Locator Analysis
Parameters |
r~Fault Indicator
Location : [ereaker ] [raeeview 1102 |
Fault Recorded ¢ [Phase Currert =] [1527.0 Amps
Fault Type : | miyiie rus rw F s

- shunt: Fault Method

Method ¢

| Canventional

] Parameters

- Fault Search Sensitivit

& Fault on all nades

™ Fault on all nodes & all devices at every s fia o Dusbe Eqnen Newok Auspse Aepot Vien Cutance Wrw He

[ AR == = R e

o

2838 7|

[~ Search Criteria

Search Tolerance ;

Lacatian Color §

B dja=:
5.0 % of -

[Foatomsor
AR TSP S

el save

© 2024 Eaton. Allrights reserved.

Voot [ Dipay | iy | O owtal | i s | o

= o

8 [/ b € osio | brop

H¢a s 3N v[BE P azxraRs
R EETRIEEY e N

Actual
trouble area

)

OCB and grid
sensor location

CYMDIST

/ Potential trouble area
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Fault Waveforms

« Capture fault waveforms
and store In non-volatile =
memory for later viewing ——
DN oo .
- Enable advanced post- I l T T FarSdimniiis s i

. /Y v IES
analysis of events s :

* Export via COMTRADE -
format for viewing in
viewing applications and e ;
analytics platforms

A A A

E.T-N

Powering Business Worldwide © 2024 Eaton. Allrights reserved.



Advanced Fault Locator in CYME
Mikaela Mohaupt
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CYME Advance

d Fault Locator - Parameters

M Advanced Fault Locator Analysis T x M Advanced Fault Locater Analysis ? x
Parameters  Fault Indicator Output Parameters  Fault Indicator
Monitoring device locations
Fault Indicator Status
Device Type Device Number 'T';;‘et E:::’:d .?_;j‘; Value Tolerance [1anore all I statuses Selected: (15/15)
Redoser ~ 201 ~ LG “ AL v PhaseCurent ~ 1900.0 A 50 % Search - Q
& | Click to add a new row
Multiple fault types occurring at a single location COMTRADE Import

Fault Flow Options

Method: |Convenhonal ~ |

Parameters: |DEF.HULT R | | 4 Edit..

[ Fault Impedances: Minimum Maximum

Rf: 0.0 0.0 Q
Ra: 0.0 3.0 p.u.

Options

[JFault on all conductors at every: 0.0095 mi

[[1gnore locations downstream of fuses

Pem | o || canal e sae [# Run || || canel
E.T
[\
44
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CYME Advanced Fault Locator - Results

IR Man X

= () [
M Color Map ? X
Layer
| |Fault Location - Likelihaod (%) vMEE=1EBIOI
g Keyword
Faultlkelihood ( Degree of likelihood of a fault location with respect to other possibh ~ | /' Keywords...
Options  Applies to Filters
~ Values
Aggregation method Max Value ~
Ignore values equal to zero Na ~
Minimum value to display User-defined ~
g User-Defined minimum value 0.0
A Ignore values below minimum value No ~
Intermediate values to display Autodetect ~
g Maximum value to display Autodetect ~
~ Display
Display 25 Contour Fiot ~
A Grid size 128128 ~
Display grid lines No ~
~ Colors [
Color ( Minimum value ) 0.0 ~
s Color ( Intermediate value ) Autodetect [ DN -
Color ( Intermediate value ) autodetect | N EEEEEDIDEIN -
o
b Color ( Intermediate value ) Autodetect N -
Color ( Maximum value ) Autodetect | NEENENNN ~ T
A 4 Click to add another color
A
i
ALLT v . .
ALLT v N

E.T

Powering Business Worldwide © 2024 Eaton. Allrights reserved.




Preventative/Predictive
Measures
Ryan Rausch

1N
E:1
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Fault Indicators are not a control
device...so how can they improve
SAIFI?

1N
E:1
Fowering Business Worldwide



Momentary Faults

 Momentary Faults for SAIFI and Fire Mitigation: monitor

high Momentary Fault Counts to prioritize vegetation
management and feeder inspections

Filtes

MName contains:

| momcounts

Apply Advanced »>

[Juse reqular expressions
An advanced filter is currently defined for this view

Server Wiews - &nalog Inputs [17 # 1773 Data Points|

1

1 YG5_S556-000780A4B65C6_MomCounts
1 YGS_S56-000780A4B5CT_MomCounts
1 YGS_SS7-000780345678_MomCounts
1 YGS5_S5T-000780123456_MomCounts
1 YGS5_559-000780A3B2C1_MomCounts
1 YGS_SSE-0007804A3B2C2_MomCounts
1 YGS_SS7-000780234567_MomCounts
1 YGS_551-000780A3B2C3_MomCounts

E-T-N

Powering Business Worldwide

“Monitor this...

Walker Art center: Momentary faults count
Walker Art center: Momentary faults count
Hennepin Ave. and 36th: Momentary faults count
Hennepin Ave. and 36th: Momentary faults count
US Bank Stadium: Momentary faults count

US Bank Stadium: Momentary faults count
Hennepin Ave. and 36th: Momentary faults count
US Bank Stadium: Momentary faults

© 2024 Eaton. Allrights reserved.
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Momentary Faults

Momentary Fault Counts by Feeder YoY

35

30

Prioritize for
Vegetation
Management

25

20

15

10

0 b
F101 F102 F401 F402

m 2018 ®m2019 ® 2020

E-T-N
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Condition-based Maintenance

 Recloser Contact

Lifecycle Monitoring

* Deploy with
hydraulic recloser
assets to monitor
remaining contact
life and drive
condition-based
maintenance

 Based on IEEE-
defined recloser
duty cycle test

E-T-N

Powering Business Worldwide

© 2024 Eatol
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rve

d.

Enter nameplate life
rating (kA-s) and
optionally de-rate
remaining kA-s value

Each fault event
decrements remaining
kA-s based on fault
magnitude and number of
operations

DNP3 reportingof
remaining life along with
binary alarms



Emerging Frontiers

- Enhanced sensing

» Greater accuracy

* Higher sampling rate

- Digital signal processing
* New capabilities

* Hi-Z and other fault
algorithms

 Early indicator recognition
* Augmented sensing
- Edge and cloud intelligence
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