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Distribution Management System

Distribution SCADA (OMS) Outage Management System (OMS)
o Graphical User Interface ¢ Distribution State Estimation ¢ Planned Outage
» Supervisory Control o Distribution Power Flow o Unplanned Outage
* Data Acquisition ¢ Switching Order Management o Switching Order Management
o Data Processing o Fault Detection Isolation and o Outage Analysis/Prediction
o Alarming Restoration (FDIR) o Trouble Call Management
+ Tagging o Volt/Var Control ¢ (Crew Management
s Tracing o Feeder Reconfiguration + QOutage Restoration
» Topology Processing ¢ Short Circuit Analysis ¢ Storm Mode

o Historical Data and Reporting ~ # Distribution Load Forecast » Outage Reporting
o Network Operation Planning ¢ Interfaces to CIS, VR, AMI, MDMS,
* Distributed Generation MWFM
Management
¢ Load shedding
¢ Operator Training Simulator
¢ Adaptive Network Management
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- Consolidated situational awareness
- Automated Grid Self Healing(FLISR)
Accurate Outage Reporting (KPIs)

Reduce Outage Duration

Avoid Regulatory Penalties

Enhance Asset Utilization
Peak Load Shaving (CVR)
Minimize system losses (VVC)

Defer Grid Investments
8 Reduce Technical Losses

- Integrated Switching Management
- Advanced Grid Optimization Analytics

- Supports Smart Meter/Demand Response
- Supports Distribution Automation
- Supports DER (Dis Gen, Storage, EV)

- Open architecture and real-time integration
with GIS, CIS, IVR, MWFM, AVL and new
Smart Grid technologies (AMI/MDM)

- Technology is mature, delivery tools and
processes are optimized
- Project best practlces available

B 2. ADMS # E h5gd> ~ % {o ¥ &+ i

;. Technology Readiness

Proven Project Implementation




3. ADMS % 3454 ¢

(1) % B B 0 B F 3 4 o

(2) A &k 3o

Q) F s aor T ¥e CHBBRMFERESI T N EFHE -
(4) %5 B s DMS 4= OMS & & 3| ADMS ¥ -

(5) H - WA @ r %
(6) 8 - e iTHT

l

m o

(7) & SCADA iR & =& 3¢

A. ADMSL & £ 2 A 5

[ ®3]

Vendor Product(s)

ABB Network Manager ADMS
(Network Manager DMS
and OMS)

NM Power System
Explorer (PSE)

GE e-terradistribution
ADMS (Digital Energy
ADMS)

Oracle Oracle Utilities NMS

0SI 0SI Monarch™ ADMS
(OMS and DMS)

Schneider Schneider Electric ADMS

Proposed Solution

Network Manager OMS provides the outage
management solution, Network Manager DMS
provides the DMS solution, and Network
Manager PSE is the user interface framework for
Network Manager OMS and DMS functions

Digital Energy ADMS is an Alston product; the
IDMS solution includes OMS, DMS and can
include SCADA in a single user interface and
model

NMS provides OMS and DMS capabilities
(including DERMS capability)

The Monarch™ ADMS is referred to as the
Spectra DMS and Electra OMS, and has Integra
DERMS capability; eMap is the distribution data
model

The Schneider ADMS provides OMS, DMS and
SCADA functions that can be deployed
individually or as a solution set
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(1) Autodesk: AutoCAD Map 3D and Autodesk Geospatial

(2) Bentley System Incorporated: Bentley Map

(3) Environmental Systems Research Institute, Inc. (Esri):
ArcGIS

(4) General Electric: Smallworld

(5) Hexagon AB (Intergraph/Hexagon Geospatial): GeoMedia

(6) Milsoft: Utility Solutions GIS

(7) Pitney Bowes: Maplnfo
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* Receives file via EDIX (1-M)
* CTRLM (1am - 6am) runs
Qracle app to wrile o DB

CISCO (Customer Load)
+ Recaives fla via EDIX (1-30}
+ CTRLM (1am - 6am) runs

Oracle app o wiile fo DB

EOW (EDIX)

& Weeky transformner load
# CTRLM {12am - 1am) runs
Oracle app to wite to DB

+ Receives file via EDIX (10)
+ EDIX via CTRLM (12am — Gam)
+ GIS map zip fle sent from GIS
» Modsl build script bulds madel

Project

- I model build in D51 s

EDOSS runs model buld

D31

successtul, run script to update
Prod

-CTRL-M runs scripl (when fle amives}
- EDOSS verifies map data in NMS

(§ Changes
NMS MOBILE APP
Smart Meter a 0
i '
CISCO Outage
S [ ] e ; [ sorr
Outage stalus and detals | XY Layer? [} s Hf Layer? €S)
Triggerad by transactions
(S0IE 50PS ESOR MG
CISCO 140 -Laraf T \ Click
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mwmms(m' Cuisus | Codes. json format iPad
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| ot Bine e and dispiay)
Electric SCADA
(omaly supred ia ' Internal EOC
EDOSS; vendor = ACS) | | + Makes customer 08D ]
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Alarms, ratings analog (Employee info to FocalPoint)
values, i m FocalPoint
(40 Dl;?)h boards
= Salat Pesental ies (391) - ;m, i um?e ({HR data to FocalPuini) HR_PR

Work Functions (CSV)

Active outages View

(Dutage History to
CISCO DB2)

>
N T
\ (Letars to u.:m
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\ OUTH

AMI dw mriD)

® 5. SDG&E 2. ADMS(NMS) 7 f Bl

NMS

Controls

Controls

Y

Status Updates

Analog Updates

Tags

-
S0%
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Status
& Analogs
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-~
rvice Restoration &GE

A 6’ Sempra Energy uuiity”

I

) either manual or automatic

it requirements:

SCADA at breaker

* SCADA at mid-point sectionalizing device with
fault targets

* SCADAtie-switch

— Currently 460 circuits throughout SDG&E'’s service
territory in auto mode

— 24 successful auto-FLISR operations

Gone by 50A0A Actunter

783-T4-1076 (Fek: 107% Sub: OCEANSIOE)

elpin g A7 kB RIE L KBTI E T L g
Fo Mo D RF RS R EHERE > e [F10]-
-
SDGg
A Q’Sempm Energy utiity”

)

lates electrical distance and reports
ial locations on viewer

* Tracking accuracy of these results based on
actual location

1 ]
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ize distribution network
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1-Shunt 70630900

Change status from step 1 to OFF
2-Sunt 169CW

Change status fromstep 110 0FF
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status from step 1 to OFF

® 11,

\4
=
&
o

¥

(Rd\
A
W
RS
=hg
gl
o

o

ot
&3
=
i

17



a
X

S OutageMap|SanDiegoGase X =+ —

« C @ SempraEnergy [US] | sdge.com/residential/customer-service/outage-center/outage-map fr O QO &6 4P &

Last Updated Sep 15 at 02:04 AM

Outage Map

® Light ) Dark Temecula e -
e Ll LR ki
Unplanned Eianped San Clemente Aguangs ¢ P
) it Desert Shores

Pala e
X . B
Outage Center gEan saiton
Communities Affected: Springs
(' { S Chula Vista/ Castle Park/ Otay
What to do when your
— Circuit Affected: 151 .
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View video on unplanned Estimated Restoration:
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—— Outage Cause: o
View video on planned SDG&E is assessing the outage 2
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View video on unplanned Outage Cause: f;;za -
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electric service by the estimated
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One-Way Electricity Flow

» System designed to distribute electricity
from large central generating plants

+ Increasing penetration of distributed
energy resources

+ Voltage centrally maintained

+ Limited situational awareness and
visualization tools for power grid
operators

Renewable Generation Mandates
Subsidized Residential Solar

Limited Electric Vehicle Charging
Infrastructure

2 TEC61850 - % o frr g 1

Variable, Two-Way Electricity Flow
« Distribution system at the center of the

power grid

« System designed to manage fluctuating

resources and customer demand

« Digital monitoring and control devices and

advanced communications systems to
improve safety and reliability, and integrate
DERs

» Improved data management and power

grid operations with cyber mitigation

« Modernize utility distribution planning with

distributed energy resources

Maximize Distributed Resources and
Electric Vehicle Adoption

» Distribution power grid infrastructure

design supports customer choice and

WA

greater resiliency

Energy for What's Ahead”

Bl 21. SCE R3] A &k hpe 7 4
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As DERs are added to the grid, operating characteristics of the grid are changing, leading to
increased complexity

*Shaded areas show 3-phase reverse
power flow and intermittent output from
PV from an actual circuit, this appears as
one-way flow to operators

*Operators need visibility to power flow
magnitude and direction

» Peak Time for Distribution Circuits Load and PV do
not typically coincide

*The grid needs to accommodate this available
power for the benefit of the customer and the grid

Energy for What's Ahead” ‘ )

W22, F2wkhEFEFHE T2 SCE » o7 TRFRERD DF /2

Increasingly Complex Grid

DER solutions can address some capacity constraints while producing new concerns at more granular levels

Substation load profile with DER solution

-
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(3) Bt Rt TR TS Pk ARE
(4) #Z#l-T * 5% f;&;% % % DER# & -
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(3) &% @R R PITH WA % o
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Greater Interaction with and Control of DERs

Increase DER Portfolio dependability by integrating DERs into planning and
operations. Capabilities required to meet the growth of Distributed Energy
Resources (DERs) on SCE's distribution system

@ Monitor ‘ Analyze

* Real Time Situational + Short Term & Long Term
Awareness Grid & DER Forecasting

1 A4

@ Control . Optimize

+ Grid Reconfiguration + Optimizing Voltage,
+ DER Dispatching Power Flow, &
Protection

What this means to Distribution Planning and Operations.

+ New automated equipment on the + New software solutions for operations
distribution system and planning organizations

* Increased levels of inbound data to + Requires more granular Demand Side
operations Management data for Grid Planning

Energy for What's Ahead”

Bl 24. SCE 4vsp ¢ DER 3 & fofizdl 4]
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Electric Vehicle Pioneer in Vehicle to First Utility Infrastructure Heavy-duty Truck and

Technical Center Grid Integration ing Program Bus Electrification
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H ¢ 3tWestminster§ ¥ 7 w2 F % F F| B4
Communications & Computing Lab ~ Distribution
Automation Lab ~ Distributed Energy Resources Lab -
Garage of the Future Lab ~ Grid Edge Solutions Lab -
Power Systems Lab ~ Situational Awareness Lab -
Substation Automation Lab ~ Large Energy Storage Test
Apparatus °
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] Current Power Outages | Quta: X+ = o x
€« C @& scecom/ou enter/check-outage-status @ax OEGos o i
Alert: Get the Latest on Public Safety Power Shutoffs -
Quick Services Current Power Outages
Your Home V] Home > Outage Center > Current Power Outages
Your Business 4 View Current Power Outages
Customer Support 4 Select an icon on the map to learn more about the autage and our estimated restoration time
Partners & Vendors 4 e
3 ;s
Bikogs Cartar _ A s, Cauny iy r Zip
3 k- ol ] A/ itiaso =
Report a Power Outage -~ o am -«
Report a Strest Light Outage
@ .
= -
C L T
Maintenance Outage status Pasadena !
Aru
All About Power Outages 4 g L0 Angelos gy
Public Safety Power Shutoffs rai
Rotating Outages 1 !
il R
@ Hermen
Outage Tips
Our Service Guarantee ). 9
Reliability Reports - < >
|00 Fatalmateinar swprys  EEHD gle, INEGI {EFR{EE: ENPM @SR
Safety A A\Curcent Gutage ff\Mutiple Outages Report An Outage
Last Updated Seplember 23, 2019_07.21 AM -
AL S g Y 73 = 1
25. SCE* F % 2 i q
. N w . “~ w -
] Curent Power Outages|Outa: X 4 = X

€ C @ scecom/out

Repair Outage @
Last Updated: 6:36:52 AM Today
Estimated Restoration:
Most up by 3:00:00 PM Today

& Outage reported.

& We are determining the cause

© Repair crew on the way.
In Progress

Crews are performing repairs

-

Power rastored

pxy

o2 BT it

-~
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Repair Outage @
Lasf Updafed. 83652 A Toda)

© Repair crow on the way:
in Progress

Craws are pérforming repairs

Powen restoned

Reason for Dutage
Equipment Problems

Customars Afiacted 12

Outage Tips

Mareno Valle.. 52557  Outage #: 1008468
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Grid Network Modernization

A Complete GIS | Empowering Grid Modernization i

7

ADMS

System of
Engagement

@ Portal for ArcGIS

GIS
Importer N
DMSRT DMS
{production) (staging)
Historian Historian
{production) (staging]
Historian DMS
{DMZ) (04)

Network
Controller

8
s

ArcGIS Enterprise

; Esri Community
Content

@ Portal for ArcGIS

System of
Insight

@ Portal for ArcGIS

ArcGIS Enterprise
GeoAnalytics Server
otional

System of
Record

1

ArcGIS Online
nagery, basemaps, &
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Commercial &

ArcGIS Pro
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Electric Utilities | A Complete GIS

Grid

Modemization

Innovation

Customer Asset

Experience [ELELE 0]

Strategic Initiatives

Strategic Capabilities

Field

Opetiions Emergency Management Business Intelligence
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Westerville Power & Light

We serve reliable energy to Franklin
and Delaware counties in central Ohio.
We harness energy from water, wind
and solar generation. Moving towards |
renewable energy rather than oil and
gas, we have increased our resiliency
against shortages, natural disasters, and
terrorist attacks. This saves you money
and protects the environment we all
share and love. We promise to continue
providing clean energy with new
innovations in technology. Click on the
map 1o see your neighbors who have

§ already installed wind and solar!

(2
Westerville Power &
Light Wind Farm

Garmin METUNAS
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@ Westenville Power & Light X @ Westenil

We have upgraded 728 street lamps in the
downtown and university areas to high
b efficiency LEDs. LED retrofits use half as
B much energy as High Pressure Sodium
bulbs, they reduce light pollation, and they
‘’have a longer bulb kife. This has created
high tech jobs for our staff and our sub-

contractars. We are not done yet though.
‘We have had so many compliments from
business owners and university members
A4 * a4
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HPS Streetlamps LED Streetlamp TG .",;,
¥
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=] y Westerville Ha
Map Views #
i :
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Weather i % Outage Cause:
| L}
) . ) i o g Customers Without Power: 240
@ Service Area 5 )™ il 2 %
E Sohro™* Ry Estimated Restoration:
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2 MyAccount

Customer Support

. XcelEnergy* Billing & Payment Start, Stop, Transfer Programs & Rebates Outage & Emergencies
ray g Y P g g g
Electric Outage Map Report an Electic Outage
=
= Legend [+
|=
@ <50 Impacted w e QOutage Information X
Layers . S99 Impecied =5 “Watert Custom;rs_ !m;acge:g 1T
ji Start: 105 12 10: F
@ 500250 impacted L, o _
| Estimated Restoration: 105 13 5:30 =5
* s Outage Status: Crews are working to restore power as
My . # 2,500 lmpaced @ quickly and safely as possible. Please continue to
Locations i check back for estimated restoration time updates. B
O Multiple Outages : Thank you for your patience. el
i " Location(s) Impacted: Sioux Falls
m| - i
Reports i |
f Rimie L | Report Outage  Zoom
. | Cheyedne
[ lincoln SN
0
1 @wﬂ . g Springfiekd
; o 50 100mi

Kansas Gity © 2019 Microsoft Corporation, © 2019 HERE

Topeka

As of 10113/2019 3:34 pm, the current view of the map shows 3 outage orders affecting 9 customers. Updates are provided every 10 minutes
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