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— GeCure COmmURICAlon Flows

e Electrical Fiows Domain Actors in the Domain

1 | Customer The end nsers of electricity. May also generate, store. and manage
the wse of energy. Teaditionally, three customer types are diseussed.
each with its own domain: residential. commercial, and industrial,

2 | Markets The operators and participants in electricity markets.
3 | Service The organizations providing services to clectrical customers and
Provider utilities.

4 | Operations The managers of the movement of electricity.

5 | Bulk The generators of electricity in bulk quantities. May alse store cnergy
Creneration for Later distribution.
6 | Transmission | The carriers of bulk clectricity over long distances. May also store

—_— : o and generate electricity.
—==- Distr ook ~ s ; =
-3 N - — 7 | Distobution | The distrbutors of electricity to and from customers, May alse store
NISS 1 St C500 1 e, 1) Sy 2070 and electricity.
Customer Typical Apy Categories in the € Domain
#6 = =
Thermat
Sarmge o . Bullding / 2" Hee o
5‘""{;:‘ ] Cammamul [Il @ Busan ategory
7\’ E aigomston Building or Home | A system that is capable of controlling varions functions within a
Automation | building. such as lighting and temperature control

Distgaed Fi A system that controls ndustrial processes such as mamufacturing

mmnm e _\f ::"“ri:l:m | or warehousing. These systems have very differemt requirements
b | compared to home and building systems.
Includ.es ull Types ofchsmbuted gmeramn meluding: solar, wind,
AMicro-generation and i energy for

ekem.clxjrat a cnsromerl.ncanou_ May be monitored. dispatehed. or
| controlled vis sommunications.
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customer point(s) of interface, customer substation, customer DER,DC loads, AC loads.
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Network, Distributed Energy Resources Network, Plug-in Electric Vehicle, Loads
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2 e 2 T4 NAN AH] 20 R E5 CPN /]
HIEEEF e, AFFEET T RSHBES, A,

HEFREE, F P DER F42.

The NAN, CPN, HBES, and DER networks may each be associated with
different physical transmission mediums, and consequently, in order to
maximize interoperability, standards involving communication with the smart
meter should not be restrictive to a particular transmission medium (e.g., only
RF or only power line). Standards allow a wariety of physical transmission
mediums (e.g., twisted pair, power line, and RF) and, in general, any
standardized protocol and interface.

FRRARS 1D/ | BREARSTED (BSDE—FFFkis, RS L,
PR FLE | Al LL R R AR % P56, HT P S bh R (CPN) 0 5THAN,

It permits applications such as remote load control, monitoring and control of

DER, in home display of customer usage, reading of non-energy meters, and

BAN, IAN. integration with building management systems. It also provides
auditing/logging functions that record transactions to and from home area
networking devices.

DER£% TP i e R 40 el LAE T 2R B sk M Customer energy resources can be used to balance the utility's electricity load.

4%, il BER AR 454 O ESTek & i #sub-meters #EHE
FHAN, BAN, TAN.

Energy can be supplied by customers back to the grid. It is expected that
customers will have a balanced portfolio of energy generated locally (in their
premises) and supplied by the utility, with an energy supply ratio that can be
dynamically changed

Plug-in Electric | Mz IEREAT LUR M, thal LU AUR/MEAE, mEe
Vehicle R v PR LT e

PEVs are considered a load when the vehicle is stationary and energy is drawn
from the grid to charge their batteries. Proper dimensioning of the utilities
distribution networks with PEV adoption forecast is important to avoid
unexpected peaks of energy consumption when charging PEVs. The
mobilefroaming case is also considered when PEVs need to access charging,

billing, and positioning information.

b HLGT R FEARR A MR, XLEMERE
i RAEHATh AR, HS0FF S AL,

Loads can be appliances, pump controls, HVACs, PEVs, etc. Loads
can be located in industrial facilities, commercial facilities, or homes,
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Connects the smart meters through wireline or wireless NAN. Smart meters could be residential
(including building/business) or industrial-grade.

CT29

P RERIRERAR S
O

Balfelmas

Workforce mobile networks can access smart meters and the ESI to retrieve ESI logging data to

be able to perform maintenance and repair work,

CT19

ERERSHE O/ P
R4

B Rk

Waorkforce mobile networks can access the EST via the HAN, TAN, or BAN to retrieve EST
logging data to be able to perform maintenance and repair work.

CT52

BEIR BRSO/ P &
Hh 4

4115 FINAN

This provides connectivity between the ESI (which may be a stand-alone device or could be
integrated into the smart meter itself) and WANSs (e.g.. GSM, EDGE,UMTS, GPRS, LTE,
WIMAX, WCDMA, CDMA, microwave, satellite, etc.) in order to enable wide-area
connectivity into the customer premises network (typically the ESI/EMS is the entry point)
from a variety of other end-points (e.g., the utility distribution control/operations center, mobile
PEV, and many others). This link could be associated with the following applications:
AMI/NAN, DA, workforce automation, outage management, PEV (mobile charging, billing,

localization, etc.), DER management/control, and various other applications.

CT53

BEARSHE /A P
4

At Py

This provides connectivity between the EST (which may be a stand-alone device or could be
integrated into the smart meter itself) and WANs (e.g., GSM, EDGE,UMTS, GPRS, LTE,
WIMAX, WCDMA, CDMA, microwave, satellite, etc.) in order to enable wide-area
connectivity into the customer premises network(typically the ESI/EMS is the entry point) from
a variety of other end-points (e.g., the utility distribution control/operations center, mobile PEV,
and many others). This link could be associated with the following applications: AMI/NAN,
DA, workforce antomation, outage management, PEV (mobile charging, billing, localization,

etc.), DER management/control, and various other applications.

CT18

AN

Softa g

This connectivity is used as a direct communications path to the EV and can be used when the
vehicle is stationary, mobile, and/or roaming. This can replace and/or supplant CT15 as another
means to reach the head-end software This connectivity can provide complete communications
to the EV to support functions such as charging, billing, uploading rate/tariffs, load shedding

and storage, and positioning using on-board energy information systems. For those EVs




employing onhoard smart chargers, complete EV charging control and vehicle information can
be accessed. This connectivity is typically described as telematics and is widely utilized by
several vehicle equipment manufacturers OEMs. The connection is established typically by
wireless connectivity to the telematics provider head-end system wherein specific applications
can provide connectivity to utilities and/or supplier head-end system The wireless service
provider could use 3G/GSM, 4G/LTE/WIMAX, or satellite transponder technology inside the
vehicle as the means to communicate.

(3)F 7 4Fat S ez (R (4 11
CT14 W/ s | REIURS RO SEMMEE | In general, the EST s the gateway between the smart meter and the end-use
devices and loads. By definition, the physical communication links between the
o ESTI and the loads are part of the CPN (see CT68, CT15, CT16). In many cases,
the EST is physically located within the smart meter (i.e., the meter and EST are
one in the same). However, this may not always be the case. CT14 describes the
properties of the link in this latter case.
CT1S BiFRRSHE O/ P | mENEF This provides connectivity between the EST (which may be a stand-alone device
i 5 or could be integrated into the smart meter itself) and the electric vehicle service

equipment (EVSE) and/or electric vehicle (EV) in order to support functions such
as charging, billing, load shedding and storage, and positioning information. Tt is
assumed that the EVSE (also known as the charging station) is a part of the CPN,
and likely connected to the EMS or similar system on the customer premises.
Here (CT135), we only consider the case where the EV is physically located at a
premise with an EVSE and is capable of communication with the ESI. Note that
the EST/CPN may communicate with the vehicle not only when it is located on
the customer premises (e.g., parked or plugged into an onsite charging station) but
also when the vehicle is mobile (e.g., to support services like mobile charging,

billing, diagnostics, and positioning information). There are other links/paths in




the reference architecture that deal with the case of communicating with the
vehicle while it is mobile (e.g., CT53—CT18).

CT16 BERRSED/F P& | DERFE This provides connectivity between the EST (which may be a stand-alone device
b R or could be integrated into the smart meter itself) and the distributed energy
resource network via the CPN to the DER in order to support functions such as
charging, billing, load shedding, generation, and storage Here (CT1), we only
consider the case where the is capable of communication with the ESL
CT68 BERERSHE O P | This provides connectivity between the EST (which could be physically located on
i 5 the smart meter itself) and the various loads (possibly thousands) within the

customer premises in order to support functions such as energy management,
lighting control, solar protection, HVAC control, security/access control, control
of audio/video services. The physical links associated with CT68 are generally
considered a part of the HAN/BAN/TAN. Also, note that some of the key
customer premises systems and controls such as HBES, BACS (building
automation and control system), and EMS could physically reside in the ESI, or
in a separate device connected directly to the ESI via CT68.
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RP 1—Interface between grid Domain and the Service Providers domains
RP 2—For metering information exchange
RP 3—Interface between operators/service providers and customers

RP 4--services and applications to all actors

RP 5—optional (F[iL) , between Smart metering and Customer domain
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Mapping between P2030 and the Conceptual Architecture is difficult because they are slightly different viewpoints on the architecture. P2030

is more of a"solution®, not a conceptual architecture. P2030 focused more on the operation, not the actor and the use case.

®  P2030 has developed a centralized solution (implementation), where Operations controls Transmission, Distribution, and AMI.

®  P2030 Architecture is sometimes based upon physical location instead of logical domain.

There are some areas that are not covered in P2030 that are identified in the SGAC Conceptual Architecture.

®  Weather related data is not mentioned in P2030.

®  System Simulation is not identified in P2030.

Mapping between P2030 and the Conceptual Architecture identified areas that need review.

®  P2030 explicitly talked about Meter Data Management in the Operations domain. Conceptual architecture does not explicitly identity Meter
Data Management.

® The conceptual architecture seems to be missing services on Bulk Storage. There were several references to bulk energy storage in P2030.

®  P2030 uses the term Geographic Information Management, conceptual architecture uses Topology. We assume them to be the same thing, but
we may need to enhance it to Topology and Geographic Information in the conceptual model.

® P2030 identifies Customer Domain DER, the SGAC conceptual architecture does not address Customer DER.

P2030 identities Spares Management as a service, the SGAC conceptual architecture does not explicitly address this.

® Recommend moving the SGAC Conceptual Architecture business services for Communications to the Cross Cutting section. There are a few

redundant services in the list.
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