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• Overview

• Definition of Distributed Energy Resource (DER)

• System Context

• Use cases 

• Information model – What is in CIM and what we extended

• Other Projects

Agenda
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Definition on DER

Demand Response
Electric Vehicles & 

Hybrid Electric Vehicles Distributed Generation Distributed Energy Storage

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) 



System Context
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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
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Example Form
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Example Form
(continued)
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Example Form
(continued)
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Example Form
(continued)

8

Energy

Storage



Approach to Data Management is ‘Model-Driven’
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SCE’s Layered Model Structure

Standards (CIM, GML),

System Interface Specs
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SCE’s Common Vocabulary

• Entities Precisely Defined With 

Coherent Relationships

Semantically Consistent Canonical 

Models Transformed to 

Implementation Artifacts:

1. Data-In-Motion

2. Data-At-Rest

Common ‘Lego Blocks’



Object Data Modeling

• Potential multiple definitions of an entity in context 
(profile) modeling.

MD3i SB Context  Diagr am     

IdentifiedObject

ReadingTy pe

+ 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: ReadingInterharmonic [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]

ReadingTy pe

+ multiplier: String [0..1]

+ unit: String [0..1]

ReadingTy pe

+ flowDirection: String [0..1]

+ tou: Integer [0..1]

+ phases: String [0..1]

+ multiplier: String [0..1]

+ unit: String [0..1]

ReadingTy pe

+ phases: String [0..1]

+ multiplier: String [0..1]

+ unit: String [0..1]

+ currency: String [0..1]

Context 1

Context 2

Context 3

Concerns:

1. Attributes native to their classes

2. Potential duplicated attributes and data types

3. Potential mapping issue at attribute level



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



Semantic Data Modeling

• No duplicated semanticsMD3i SB Context  Diagr am     
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Some Key Patterns in the SCIM
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MD3i SB Context  Diagr am     

Operating Limit Asset Information (manufacture  model info)Asset (physical instance)Equipment (connectivity)

EquipmentEquipment

Power Sy stemResour cePower Sy stemResour ce Asset InfoAsset Info

Conduct ingEquipmentConduct ingEquipment

SwitchAsset InfoSwitchAsset Info

SwitchSwitch

Power Tr ansfor mer Asset InfoPower Tr ansfor mer Asset Info

Power Tr ansfor merPower Tr ansfor mer

Oper a t iona lLimitSetOper a t iona lLimitSet

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

3) <Equip>AssetInfo: 
Provide asset 
manufacturer information 
such as nameplate ratings 
for a model

4) <Equip>OpInfo: 
Operational 
information such as 
configured operating 
limit sets (time 
dimension should be 
included)

Ter mina lTer mina l

Connect iv ity NodeConnect iv ity Node

ACDCTer mina lACDCTer mina lMeasur ementMeasur ement

AssetAsset

Power Tr ansfor mer AssetPower Tr ansfor mer Asset

Power Tr ansfor mer OpInfoPower Tr ansfor mer OpInfo

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

SwitchOpInfoSwitchOpInfo

SwitchAssetSwitchAsset
BaseVoltageBaseVoltage

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

6) No separate 
modeling on 
Transmission and 
Distribution levels. The 
difference is the 
BaseVoltage.

7) Both PSR and Asset contains 
"lifeCycleState" & 
"lifeCycleStateDate" for "As-
design", "As-operated", and etc.

Asset InfoDeta i lAsset InfoDeta i l

AssetOwnerAssetOwner

AssetGr oupAssetGr oup

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

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. 
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Up coming information modeling efforts (Using IEC-CIM) 
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❑ Environmental Data model

❑ AMI network upgrade (Socket based Router)


