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Definition on DER

DERs are “Grid connected distributed generation resources
such as energy efficiency, demand response, customer
generation (e.g., rooftop solar), Whole sale Generation,
energy storage, alternative fuel vehicles (e.g., electric

vehicles)
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Electric Vehicles &
Hybrid Electric Vehicles

Distributed Generation  Distributed Energy Storage Demand Response
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System Context

Customer
Customer, Tariff, ~ f .
Contract Location Energy > Information
. Project, Work, Programs
Management [+—pesign System
Systems
Equipment, »,  Network
Connectivity, Op. .
Work DER Intake Info, location mapping
J Project, Work, System
Management [+ pesign and Interconnection
Systems processing Agreem?r t,
Generatioh
System
Interconnection > DMS/OMS
Enterprise |«—Agreement,
Analvtical Generation Interconnection
Na ytlca Asset. Asset Agreement' Interconnection
Platform - Generation, Agreement,
Information Assets Generation,
v -V Energy Programs
Asset Engineering Contracts
Management and Planning DERMS
System Systems
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California Rule 21: Example Net Energy Metering Interconnection
Agreements for a Distribution Provider

 Solar and Wind Generating Facility 10 kilowatt or Less
» Generating Facility

 Fuel Cell Electrical Generating Facility

» Generating Facility - Multiple Tariff

» Biomass, solar thermal, photovoltaic, wind, geothermal, fuel cells using
renewable fuels, small hydroelectric generation, digester gas, municipal solid
waste conversion, landfill gas, ocean wave, ocean thermal or tidal current,
and any additions or enhancements to the facility using that technology or
other fuel cells

* Virtual Net Energy Metering for Multi-Tenant and Multi-Meter
Properties

* Multifamily Affordable Solar Housing Virtual Net Metering

Energy for What's Ahead®



Fxample Form

Tariffs

EV

SOUTHERN CAUIFORNIA NET ENERGY METERING (NEM)
EDISON GENERATING FACILITY INTERCONNECTION
e NN APPLICATION

SECTION 2 — Application Type

A, This Application is for:

1 A new NEM Generating Facility interconnection (at an existing service or retrofit)
1 A new NEM Generating Facility interconnection (at a new service or new construction)
[1 Physical changes to an existing NEM Generating Facility that has already received PTO from SCE

(g, adding enargy storage. adding additonal panels, changing firvertars / furbines, chameng load and'or oparations)

E. Please indicate the NEM program under which von intend to participate:

[ NEM O NEM Aggregation 0 MASH-VNM 0 NEM-V
O NEM-ST O NEM-ST 00 MASH-VNM-5T O NEM-V-ST
Agpreration
0 FC-NEM O NEM-MT (Jviultiple Tariffs) [0 NEM-MT-ST (Multiple Tanffs)
O With Aggregated [0 New facility nstalling NEM generator(s) and non-WEM generator(s) at
Accounts the same time behmnd the same SCE revenne meter

[0 New facility installing differently tariffed NEM generators at the same
time behind the same SCE revenue meter

[1 Existing facility with non-NEM generator(s) and planning to add NEM
generator(s) behingd the same SCE revenue meter

[0 Existing facility with NEM generator(s) and plammg to add NEM
generator(s) under a different WEM tanff behind the same SCE
Teveme meter

. Please indicate the Electric Rate Schedule under which the Service Acconnt listed im

Section 1.A above receives service (prior to NEM) on or will receive service on (for new
accounts):
{e.z.. Schedule D “Domestic,” TOU-GS-I)

D.

Will an Electric Vehicle (EV) Charger be installed at the same location (i.e., service
account address) as the Generating Facility:

[ Yes, an EV Charger 15 already | [ 'Yes, an EV Charger will be [11 Wo, there are no EV Chargers
nstalled mnstalled currently mstalled or planned
to be installed
Check all that apply: Check all that applyv:
[1 The Generating Facility is [1 The Generating Facility is
infended io serve ET intended fo serve EV
Charging load Charging load
0 The EV Charger is 0 The ET Charger will be
separately metered separaiely metered
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Fxample Form
(continued)

Generating
Info

SOLTHERMN CALIFORNIA NET ENERGY METEEREING (WEM)
F D I S 0 N GENERATING FACILITY INTERCONNECTION
APPLICATION

Section 7 — New Generating Facility Description / Technical Information

The mformation provided in this section is for the Generating Facility that this Application sesks to have imterconnected to SCE’s
Distmbution System of the Generating Facility that this Application seeks to modify 2.z, adding energy storage). Subsections 4
through D of Section 7 mmst be completed for all Generating Facilifies. Subsections E through G are required, as applicable, only
for those Generating Facilites that meet one or more of the following criberia: are sized larger than 10 KW wilize a technology
other than wind, solar or fuel cells that use renewable fiels; have a point of inferconnection on the line side of the main cirowit
breaker (line side tap); require met generaton oupu (MED) meterns; hove additionsl generstion op-site (ncluding energy
storage devices); and'or ufilize non-certified equipment. Please complete a separate Section 7 for esch new / modified Generating
Facility that is seeking intferconnection via this Applicatdon.

NOTE: Customers with =1 MW Generating Facilifies meay be subjact to and have additiona] oblizations purswant to the Califormis
Independent System Operator (Califomia IS0 tanff These Costomess showld contsct the California IS0 for more informatnon;
SCE is not a party to the Customer’s inferaction with the Califomia IS0,

A. Generating Facility Description ee dnpendix 4)

1.  Number nf Generators

il. Generator Manufacmrer

iil. Generator Model Number

iv. Generator Technoloov Tvpe

v. Generator CEC-AC Nameplate Eating ;&%)

vi. Generator Gross AC Nameplate Eatng &m)
Reguired for Geveraiors where the CEC-AC Noweplaie Rating 1= not
miiabie . appiicable

vii. (zemerator Estimated Monthlv Production &7

viil. Inverter Information
For non-rrvarter-based Generarors, please indicaie 0" and “NiA4A™

a. Number of Inverters

b. Imverter AManufactureres)

c. Imverter Model Number(s)

ix. Module Information
For Gengretors that don’'t wre moduler, pleace indicate 0™ and “N4™

a. Number of Modules

b. Module Manufaciurer{es)

c. Module Model Numhber(s)

% Mounting Method | (1 Rooftop [1Ground [1Mixed [1N/A
a. Average Standoff
xi. Tracking Type [1Fixed* [1Single Axis [1Dual Axis [1Mixed [INA
e Tilt: | [ | Azimmth: |
* -
If fixed, mdicate: [ Multiple facing arrays

B. Are Svstem Output Performance Monitoring and Reporting Services being utilized?

1 Yes O MNo

If ves. please indicate who 13 recerving the data (check all that apply):

[1 Customer [1 Vendor [1 Other

If applicable. which vendor is receiving the data: |
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Fxample Form
(continued)

Generating &
Interface
Info

EDISON

SOUTHERMN CALIFCHEMNIA

NET ENERGY METERING (NEM)

GENERATING FACILITY INTERCONNECTION

APPLICATION

C. Is the Generator certified by a Nationally Recognized Testing Laboratory (NETL) in

accordance with Eule 217

1 Yes

1 No— Please explain: |

D. Electrical Connection Method

] Load side connection

] Line side connection

] Not sure

E. Addidonal Generating Facilitv Technical Information (see dppandix 4

i

Prime Mover Tvpe

il. Generator Software Version Number
ifi. Imverter Software Version Number
iv. Gross Nameplate Kating 524
v. (sross Nameplate Rating 2w
vi. Net Nameplate Eating &
vii. Operating Voltage (Folts or 1)
viil. Power Factor (PF) Rating %
ix. PF Adjustment Range s Maxmum | [ Minimmm: |
. Wiring Configuration /Chesce One) [ Single-FPhase [1 Three-Phase
zi. 3-Phase Winding Configuration 13 Wire Delta 13 Wire Wye 14 Wire Wye
{Chooze Onal
xii. Neutral Grounding Svstems Used '] Undersrounded [ Solidly Grounded [ Ground Resistor
iChoaze Ong) | Ohms
zifi. Short Civenit Current Produced by
(zemerator idmps)
xiv. Generator Design (Chosse Ong) [l Synchronons [ Induchon [ Inverter
xv. For Synchronous Generators Onlv: iGross BF4 Noweploe Rarine muest be provided abovel
a. Base EVA (if diferenr from Grozs
Nirnepiate EF4 aboa)
b, Svochronous Reactance (%
¢. Transzient Reactance /%
d. Subtransient Reactance %
xvi For Induction Generators Only: iGross E74 Nemeplare Rating mst be provided above)
a. Base EVA (jrdifiront from Grosr
Ninepiaie EFA abo)
b. Locked Rotor Current (dmps) OF.
¢. Stator Resistance =
d. Stator Leakage Beactance s
€. Rotor Resistance /24
f. Rotor Leakaze Reactance s
xvil. For Generators that are Started as a

Motor Only:

a. In-Fush Current i4mps)

k. Customer’s Main Panel
Continuous Current Bating (dwps)
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Fxample Form
(continued)

Energy
Storage

SER R A NET ENERGY METERING (NEM)
F D I S O N GENERATINGFACILITY INTERCONNECTION
FEE e e T R 3 TIT APPLICATION

F. Information Required for MASH-VNM/ST and NEM-V/5T Interconnection Eeguests

1.  Does vour interconnection satisfv 5CE's ESR?

[1¥es [1No—Please explamn: |

il. Is the current proposed te-in point a result of restrictions placed on altering the existing panel
or equipment within, as imposed by the local anthoritv having jurizdiction?

[1¥es [1No—Please explain:

iii. Are there existng utility facilities in the vicinity of the proposed point of interconnection?
Minimom clesrances nmst be mamtzined from SCE fadlifies, as specified in SCE’s ESE. and'or Undergroumd Smuctures
Stamdards (LHGS).

[1Yes [ONo [Notsure

G. Addigonal Information Required for Imterconnection Reguests that Include Energy
Storage Devices (e.g. baterias)

i Will an Energy Storage Device (ESD) be connected behind the same SCE meter as the New
Generating Facilitv?

[1 Yes, an ESD is currently nterconnected (proceed to Section &0 unless the ESD is being modijfied)
[1 Yes. an ESD will be interconnected as part of this Application (please complete the fformsion balow)

ii. ESD Type

. Number of ESDs

. ESD Manufacturer{es)

v. E5SD Model Numberis)

vi. ESD Max Capacity @)

vil, ESD Rated Discharge &m

viil. ESD Max Discharge &#m

ix. Please list the devices used to limir discharge (if any): .z, imerer, power conmroll

1. Please describe the intended use of the ESD:
For example, peak shaving, export to the zmid load shifting, back-up, etc. The infended use specified may be taken into
consideration during amy applicable smudy processes.

xi. Energy Storage Charging Function

a. Rated Charge Load Demand 2w

b. Estimated annual Net Energy Usage® of the ESD (k1T
*Net Eperzy Usage = (kWh input, inchading charging, storage device aurdliary loads, and Josses) — (KWh output,
inchufing dischargmg)

c. Will SCE*s Distribution Svstemn be used to charge the ESD:

1 Yes [0 No

If mo: Provade techmical descnption of control systens includng:

#+ Sowce of energy for charzimg:

#  DNecham=m to prevent
chargmg from the Dhstmbuhon
Systeny:
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Approach to Data Management is ‘Model-Driven’

Top-dewn Modeling Appreach

Use Case Layer

"~ Actor / Use Case
Activity Diagram g8

Requirement Layer z

Data-at-Rest

Data-in-Motion ==

Data-At-Rest

Enterprise Analytical

Platform

Grid Connectivity
Model

Grid Interconnection
Processing System

A

| scim

Data-In-Motion

Enterprise Messaging
Platform

I SCIM

Consumer Systems
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SCE’'s Layered Model Structure

Reference Standards (CIM, GML),
Models
T System Interface Specs
<<refine>>
—
Reference Base Common ‘Lego Blocks’
/ T
<<refine>>
— | SCE’s Common Vocabulary
~_— Semantic Base  Entities Precisely Defined With
Coherent Relationships
T

<<refine>
. Semantically Consistent Canonical
COnTErts Models Transformed to
Implementation Artifacts:
1. Data-In-Motion

2. Data-At-Rest
Energy for What's Ahead®




Object Data Modeling

 Potential multiple definitions of an entity in context

(profile) modeling.

IdentifiedObject
ReadingType

e S

macroPeriod: String [0..1]
aggregate: String [0..1]
measuringPeriod: String [0..1]
accumulation: String [0..1]
flowDirection: String [0..1]
commodity: String [0..1]
measurementKind: String [0..1]
interharmonic: Readinglnterharmonic [0..1]
argument: RationalNumber [0..1]
tou: Integer [0..1]

cpp: Integer [0..1]
consumptionTier: Integer [0..1]
phases: String [0..1]

multiplier: String [0..1]

unit: String [0..1]

currency: String [0..1]

ReadingType

+ multiplier: String [0..1]
+ unit: String [0..1]

ReadingType

flowDirection: String [0..1]
tou: Integer [0..1]

phases: String [0..1]
multiplier: String [0..1]
unit: String [0..1]

+ o+ o+ o+ o+

ReadingType

phases: String [0..1]
multiplier: String [0..1]
unit: String [0..1]
currency: String [0..1]

+ o+ o+ o+

Concerns;
1. Attributes native to their classes

2. Potential duplicated attributes and data types

3. Potential mapping issue at attribute level

Energy for What's Ahead®



Semantic Data Modeling

* Single semantics (meaning) across entire model for both:
 Class (Entity)
* Attribute (Property)

« Semantic mapping can be made not only at entity level but also
property level

 Both classes and attributes are globalized as:
* Entity class
* Property class

Energy for What's Ahead®



Semantic Data Modeling

* No duplicated semantics

Energy for What's Ahead”




Some Key Patterns in the SCIM

Asset Information (manufacture model info)

MD3i SB Context Diagram /

Asset (physical instance)

Equipment (connectivity)

5) Measurement can be
at Terminal or directly
at <Equip> level.

6) No separate

Operating Limit

0.1

PowerSystemResource

BaseVoltage A
- 1

“| 7) Both PSR and Asset contains

"lifeCycleState" &
"lifeCycleStateDate" for "As-
design", "As-operated”, and etc.

{ OperationalLimitSet

Equipment

modeling on
Transmission and
Distribution levels. The

difference is the

Terminal

BaseVoltage.

@, 0..
0.*
—][ ConductingEquipment l

PowerTransformer

1) <Equip>: Provide generic
equipment (logical)
information from connectivity
perspective (used as role)

0.*

PowerTransformerOplnfo

[N
4) <Equip>Oplnfo:
Operational

information such as
configured operating
limit sets (time
dimension should be
included)

0.1

PowerTransformerAsset

T
1

D

2) <Equip>Asset:
Physical asset
instance (including
serial number,
manufacture,
installation date,

and etc.)

D

7) <Equip>Identifier
proposed but not in
use. Basically the
pattern can be used
for CIM Name.name

8) <Equip>Status
proposed but not in

use yet.

Assetinfo

AssetInfoDetail
0.1 0.* L

3a) AssetinfoDetail:
Provide value/unit pair for
more details on nameplate
information

PowerTransformerAssetinfo

T
'
1
.
1
1
1
1
1

.

3) <Equip>Assetinfo:
Provide asset
manufacturer information
such as nameplate ratings

for a model

Energy for What's Ahead® 14




Application Form Generation

Objectstatus I AsynchronousMachineOpinfo | . AsynchronousMachineAssetinfo l‘
ObjectStatus GeneratingFacilityStatus. ‘ ~ | ‘ SynchronousMachineOplnfo — e ——E
y A 27O
’ Interconnec I o L ¢ RotatingMachiineAsset
B - . I SynchronousMachineAssetinfo /h/ SynchronousMachineAsset
Document] IdentifiedObject| : %
SupportingDocument ApplicationElection Generatingraclity
RotatingMachineAsset
AsynchronousMachineAsset

InterconnectionApplication

: ] GeneratingFacilityCapability | T I
) 0. L - | GeneratingUnitOpinfo

7
< B 0.t : = 0.1 [
0.1 0.1 5 0.1 0.1 i
’ Document| ., 5 -
%= S =
4

Program Location Equipment, Oplinfo, & Connectivity
RebateProgram |
- - IdentifiedObject| { ;

InterconnectionPoint
e ee———

0.1

UsagePaintOplinfo
- : d 18 ESSOplinfo I EquipmentContainel
¢ pEE— Feeder
; ¢ % ) o B I
DSMProgram —- . X / Ka=2= 5 i .
— s S ﬁ'—v—‘ /
Inverter _\_—
= = = PVAssetinfo [ PowerTransformerAssetinfo
EquipmentContaines . |
, I | , S .
i f % Y 1
3 M FeederOplnfo
N 8 —N o
bject| AN s
% — B
3 UsageP: roup DERAsset I ‘ FeederSectionOpinfo

SCIM for DER (attributes hidden)

Customer, Accolnt, & Tariff

InterconnectionAgreemen

0.1

ObjectStatus
WorkDocumentStatus

ObjectStatus o ObjectStatus
:
; Wﬂ WorkStatus

ObjectStatus ObjectStatus ObjectStatus |
ActivityRecordStatus CustomerBillingInfoStatus ProjectPhase |
Yo WorkTaskStatus




Up coming information modeling efforts (Using IEC-CIM)

J Environmental Data model
1 AMI network upgrade (Socket based Router)

Energy for What's Ahead” I E”B"I”‘S""B"N@



