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Haidian District, Beijing China

- Smart Metering example
— 15 minute reads
— 10 measurements per meter
- Energy, (3 bins)
- Real power
- Reactive power
- Voltage
- Frequency
- Tamper
- On-Off
- Power factor
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Population

e Assume 3 million

e 5 people per apartment

e 500 watt average load

e District load = 300 MW

® Six substations at 50 MW each
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Summary

Data Model
PopulationServed 3,000,000|Haidian
PeopleperApt Slaverage
Apartments 600,000|residences
ApartmentperBuilding 300javerage
ApartmentBuildings 2,000lestimate
Residential-Load 500|watts
ApartmentBuildingLoad 150(kW
DistrictLoad 300|MegaWatts
SubstationCapacity 50|MegaWatts
NumberofSubstations 6
Readinterval 15[minutes
NumberTagsperMeter 10
NumDataConcentratorsperSub 333|Apartments per Substation
DataConcRateApt 3.33leach Apt Data Concentrator
RateToSubstation 1,110|per second
RateToDistrict 6,660|per second
DistrictTags 6,000,000
BytesperEvent 10
Bytes per Day 5,754,240,000|~5.7Gbytes
Bytes per Year 2,100,297,600,000|~2.1 Terabytes

OSISOft © 2008 OSlsoft, Inc. | Company Confidential




e Each substation will have multiple PMUs
e Assume four feeders
e Each PMU has 50 measurements
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Summary

Number Non-Frequency Measurements/PMU 49
Sample Rate 60Hz
Number PMUs 4
Compression/Exception 0.9
Frequency Compression no
Bytes per event to Archive 9
Calculations
Total Events per second 12000
Total Events per day to snapshot 1,036,800,000
Non Frequency Bytes per day to Archive 914,457,600
Frequency Bytes per day to Archive 186,624,000
Total bytes per day to disk archive 1,101,081,600 ~ 1 Gbyte per day
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Conclusion

e Raw data should flow from source to substation

e Consumers of data should request the data they
need for their application at the rate they need it.

e Backup should be via MS BITS
e Substation should supervise Microgrids
e Substation gets 6.7 Gbytes per day of data
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Apartment

Apartment Building and

Commercial Building Control _ 13 ?, :;:t ;; om
Device To substation

Trarsformes Measuring Uni
LOCB[ GOI’ItI’Ol Df Wireless, BPL, or GSM rotnt
loads, battery,
renewables,
tranformer.
Hi Availability System :
Meter and V2G optionally Wind

use wireless Local Area

Nebwarkefar Apartment Building Control Device | com

communications solar

V26
Charging
Paoint
Meter rack on
each floor

Zighee or Dust
radio
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Zigbes radio
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Apartment MicroGrid

o Fast switch

_ocal frequency control
_ocal voltage control

_ocal DER

— Microturbine
- With waste heat utilization (absorbtion chillers)
- V2G
~ Rooftop Solar PV
— Rooftop Solar Thermal
— Rooftop Wind turbines
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Apartment/Building Microgrid Controller

Apartment Building and

Commercial Building Control _ ;i;:t;:;n;
Device To substation

Fast switch

Trarsformes Measuring Uni
LOCBI GOI’ItI’OI Df Wireless, BPL, or GSM ro bt
loads, battery,
renewables,
tranformer.
Hi Availability System I
Meter and V2G optionally Wind

use wireless Local Area
Network for
communications

Apartment Building Control Device | comn

V2G
Charging
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Zigbee or Dust
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Real time Network Model

-~

The substation model is connected to the . . .

district madel confinuously in real time. ISM runs continuously using Pl data to compute real time
; The :utlns;ﬂ;n model computﬁs Iosset? losses based on load flows in the distribution network served
rom the lo low at one second intervals. : B : - :
TR i S —— by the sqbstatmn, The model includes all se;tnonahznpg f:lewces

handles outage management based on and switches that connect to other substations or distributed
goals set by the District DMS, Loads are energy resources such as wind, solar, or microgeneration

restored based on priority set within the

ISM
: FIENE Optic ik D
Wanliu o
Substation 1 million 5o 3 more substations in
tag server Haidian District
Aut 200-1000
500 Apartment uto . .
Buildings per discovery [:? :tlgrin:glr
Substation terface | BCD collection The ABCD also sends the
| e | device Tl'anSle'mer PMU data to
the Substation
Meter rack on
each floor
Zigbee radio
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Distribution Substation
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Intelligent Electronic Server
Substation
Functional specifications:

(1) & months on line high res data

(2) Auto discovery all meaters on feeder

(3) IEC 61850 Server, all devices in substation
(4) Goose message server at 10 mS

(5) Intelligent Switch

(6) ITM interfaces

(7) Al and DI front end

(8) Interface to meter collector via PLC/BPL...
(D) IT network parallels power network

(10) Energy data to Billing

(11) Power and frequency to EMS

(12) All data time synchronized to GPS
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] PI-Pl Interface 1o Area
Control Center

Interface to

Business Centes

™
LN
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~
To Data Center

Local meter collection
devica, Dpnnectsd to

&= residential meters via

PLC. Will support
200-1000 meters

(2) Optional local frequency control

(1) Two way Meters
[3) Optional Zgbee ralay

© 2008 OSlsoft, Inc. | Company Confidential




Retains energy data
on line for five years

20 million tag
server

Raw data

District AMI Data Center

ACE Servers in HA
configuration performs all
VEE functions, sends
verfied energy data to the

oDs
VEE Operational
functions Data Store
3 Web Services
*:'.,- = OLEDB
MDMS oDS

F{brljnk Uplic Link
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Real time
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SGCC

Hebei

Beijing
15 million
Population

Haidian
3 million
population
2000

Apartment
Buildings

Wanliu

500
Apariment
Buildings par
Substation

20 million tag
semver plus
federation

20 millicn tag
server plus
federation
Pl-Province
¢ AR D
20 million tag
server plus
federation
PI-EMS
{ ]

6 million
tag
server
PI-District PI-DMS
Fibriink Uphic Link 1)
5 o ey 7

Sl % ¥ it ~100,000 Distribution
lag server Haidian District Substaions

Auto
discovery
“u interface

200-1000 meters per
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Thank you
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