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1TzUU AMI e lTumsdadulanaamanndudmiums lsnasnuedwquanna lulad

voslmos I aunsaaglIddemsed 3-1

13199 3-1 malulagueaiiwos 1nih

System Element/Feature Manual Automatic Meter Advanced Metering
Reading (AMR) Infrastructure (AMI)
Meters Electromechanical Hybrid Hybrid or solid-state

Data collection

Manual, monthly

Drive-by, monthly

Remote via communications

network, daily or more often

Data recording

Total consumption

Total consumption

Time-based (usage each hour or

more often)

Primary applications

Total consumption

Total consumption

Pricing options Customer

billing billing options Ultility operations
Emergency demand response
Key software interfaces Billing and Billing and customer Billing and customer
customer information system information system Customer
information data display Outage
system management Emergency
demand response
Additional devices None None Smart thermostats In-home
enabled displays Appliance controllers
(but not included in base
infrastructure)
Current penetration in >95% <5% None (pilot only)

(residential and small

commercial)
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M319N3-2 tolnwansuveaiwos Inih

Manual/AMR AMI
Pricing Total consumption only Total consumption Time-of-use Critical peak
pricing Real-time pricing
Other demand response None Load control Demand bidding Demand reserves
Critical peak rebates
Customer feedback Monthly bill Monthly bill Monthly detailed report Web
display In-home display
Customer bill savings Turn off appliances manually Turn off appliances Shift appliances off peak
Manual or automatic control
Outages Customer phone calls Automatic detection Verification of restoration
at individual home level
Distribution operations Use engineering models Dynamic, real-time operations

ANUUANAINYDINS THDTMITZNINTZUY AMI AUz AMR ve3 nila. Tuilagiiuannse

Y
agl1ddail

15199 3-3 m3lRuSmshlliegudruuszuueuniie lnihoa Tulia (AMR)

Services AMR AMI
Communication 2NN 2NN
Support time based rate (Ex. TOU, TOD) Yes Yes
Profiles reading Yes Yes
Demand reset Yes Yes
Remote upgrade firmware Yes Yes
Remote device configuration Yes Yes
Meter Data Management Yes Yes
On-Demand Reading Yes Yes
WAN Connectivity Yes Yes
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d' Y Aa d' Q' d?
A15197 3-4 M5 IAUTMINNVUUIIN AMR

Services AMR AMR (PEA) AMI
Types of customers Industrial 3- Commercial & Industrial Consumer 1- Phase &
Phase 3-Phase 3-Phase
Read frequency URERTRI N0 15 UM NN 15 WinTetiow
AN
Outage monitoring No No Yes
Prepayment No No Yes
Net Metering No No Yes
Line Connect/Disconnect No No Yes
Load Limit No No Yes
FAN & NAN Connectivity No No Yes
Network routing No No Yes
Tamper Detection No No Yes
HAN, BAN, IAN No No Future
Connectivity
Demand Respond No No Future

29A152NOUVRITTUD AMI HAZMIITONABNIITUUDUY
< @ . 1
seuy AMI udnvaemslsanuuuumaluladifen (Single Technology) U@

< [ Y dy Ay A Aa ' a @
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HAUA NN 3-3 1A 11108 Smart Meter a2 5N IAAADTOET

Residential Distribution
H A Mgt
; ome Area | -
Network | | S
H &
1 N +
Load Control i DMS Catewsay
Cevices ;
'\I\ Consumer Portal layer 4
X L
i Metering layer
1
__________ i/ [ Communications layer |---1 Communications
5 N
! AMI Interface it
s Local Area |
MNetwork AMI Head End |
I {| Customer
" ."I Saruice

Load Control s *
3 art Meter
Cevices MOMS

The flow of metering data has different
needs from the flow of DER and Load
monitoring and control signals.

Commercial & Industrial

Smart Meter

{ @ < @ 1 1
Smart Meter Na1u15050950#enFua9q luszuy AMI 18 fgaauvuesns

1. M3 lugiuuy TOD, TOU, Flat rate, Prepayment Hazoun
2. MIVIMITLVUIRBT NI 1na (Remote upgrade)

3. Mstleadumsitlaines nseaviiald W (Tamper Detection)
4. M3a52990 IWan130AD (Outage Monitoring)

5. MIA0AT 2 NN (2 Ways Communication)
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Qﬂﬂi ﬂi MIU (Meter Interface Unit)
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monitoring)

Y 1
3. @LmllW@ﬂ w3o IWlauluiun (Outage monitoring)

Yy A A AA a A A o Y ..
4. L!ﬂﬂmﬂumﬂuﬁﬂNﬂﬂiﬂﬂﬁﬁ’ﬂmmlﬂ"llEN (Tamper monitoring)

anvazUIlnsneaeas

4 oA
A1519% 3-5 amilaenssuveslasainedoans

Types

Coverage

Available technology

Wide Area Network (WAN)

Large (city, province, country)

3G, GPRS, EDGE, CDMA, Wimax,
F/O

Field Area Network (FAN) and

Medium (Within village, town, city,

PLC, Zigbee, RF, BPL, F/O

Neighborhood Area Network district)
(NAN)
Home Area Network (HAN), Personal (House, building, factory) PLC, Zigbee, RF, BPL, LAN
Building

Area Network (BAN), Industrial
Area

Network (IAN)
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UAUNNN 3-6 TATIADAITVDITZUL AMI (AMI Communication Network)

Local Area Networks Wide Area Networks

Telephone

Internet

Local power lines :
" Wireless

MNetwork

Gt sy

" Data Center

Wireless I =
To  Distribution

Distribution lines

HHUNINA 3-7 ANWAUTUT sz AT eyaLAz AL YBITT D AMI

conac SN
s e [IE
hccon: I

AMI
/ Operations

Consumer

Utility User
— \-

Outage
Management
System

Web Usage
Display

Distribution
perations

Program
Management

Billing and

Customer
Service

l ' e | Bata "rf
|I In-Home Dlspl 2 | Centé: -
|

Lond Controller rPr——
Electm: Meter Providers
Netwark Module / I"l
Elech'lc Service Point Field Technician
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{ o a
A1319% 3-6 Usz TemidunstuTaelssuaanszuy AMI ($/meter)

Benefits Utility A 1 Utility B Utility C 2
Meter Reading 36.26 58.15 56.94
Resource Planning 31249 $7.96 $3.09
Field Service Orders 31.59 32497 30.54
Outage Restoration 30.46 5264 §0.12
Energy Theft & Diversion 3132 5147 §1.30
Meter Accuracy & Registration 5245 $1.04 $2.46
Biling Workload 30.00 $1.08 82.57
Bad Debt Write-off 34.88 $0.96 §5.10
Improved Cash Flow 2047 S0.47 8018
Distribution Transformers 30.51 30.31 30.00
Sample Testing & Load Research 30.14 $0.16 $0.34
Gther 30.16 50.07 80.10
Total Annual Benefits §30.72 52729 §2273

(ﬁm: “Advanced Metering Infrastructure (AMI)”, Electric Power Research Institute (EPRI), Feb
2007)
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(f11: “Advanced Metering Infrastructure (AMI)”, Electric Power Research Institute (EPRI), Feb
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Current Cost 1-yr Projected Development Optimal
i (S/kWh) Cost (SKWh) Status Dischargs Duration: T orE
Flooded Lewd-aeid Batteries 8150 L150 Mature | - 3 Hours Short
Yilve-regulated Lend-scid Batteries S200 200 Mature 1 = 2 Hours Short
Low-speed Flywheel S3R0 5300 Mature Seconds — 30 Minutes Long
MNa-5 Batteries 5450 £330 Mature 3 — 7 Howrs Long
- S50k Wh; o 3
Zn-Br Batteries S50 plus SI00KW Mature 3 - 7 Hours Long
Asymmetric Lesd-carbon (PhC) E500 <5250 B&D (1) 15 Minutes - 2 Hours Lo
Ni-Cd Baneries S Sl RE&D (2) 30 Minutes — 2 Hours Medium
Lebra Na-MNiCl Batteries S 3150 RED (2) 3ih Minutes — 2 Hours Medium
Mi-MH Batteries BRI 3350 B&D (2) 30 Minutes - 2 Hours Medium
Li=son Bateries 51,333 2TRO RE&ED (2) 15 Minuies — 2 Hours Long
High-speed Flywheel 51, 00K0 SRO0 RE&ED(]) Seconds - 15 Minutes Long

{1} PbC batterics and high-speed flywheels are R&ED stage fechnologies for all applications.
(2} These batteries are mature for small format applications and R&D stage technologies for large format apphications,

4 = A
A1519% 3-8 1na Tu Tagveauamosuaazlsznm

(S/kWh) Cast (SKWh) Status DischargiDiirition. . =3P
Flooded Lead-acid Butteries S150 S150 Mature | = 2 Hours Short
Yilve-repuloted Lend-woid Batteries S200 200 Mature 1 =2 Hours Short
Low-speed Flywheel S3RD 300 Mamre Seconds — 30 Minutes Long
Na-5 Batteries 5450 3350 Mature 3 -7 Hours Long
" $250kWh, o :
£n-Br Batteries 550 plus SIOOKW Mature 3 -7 Hours Long
Asvmmetnie Lemd-carbon (PhC) S50 <3250 R&D (1) 15 Minutes - 2 Hours L
Wi-Cd Batteries St S0 R&D (2 30 Minates — 2 Hours Medium
Febra Na-MiCl Batienies SEiW 3150 R&D (2] 3 Minutes — 2 Hours Medium
Ni-MH Batteries S300 $350 R&D(2) 30 Minutes — 2 Hours Medium
Li=son Batteries 81,333 LTR0 R&ED (2 15 Minutes — 2 Hours Long
High-speed Flywheel 1,004 SO0 R&D(1) Seconds — |5 Minutes Long

{1} PhC battenes and high-speed flywheels are R&D stage technologies for all applications.
{2} These batteries are mature for small format applications and R&D stage technologies for large format applications.
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220-240V/50Hz
290-240V/60Hz
100-127V/60Hz

100-127V/50Hz

US charge power:

* AC single phase - low &
‘moderate

* DC for high power fast
charge

+ AC HT72™ for Lev! and Lev2
« DEHT772™ [new revision)

EU charge power: *China charge power:
+ AC single phase - low * AC single phase - low &
+ AC 3 phase - moderate and high moderate
power fast charge » DC for high power fast
+ DC charge strategy - unclear charge
EU connector: «China connector:
= AC single phase [EC 62138-2 "Type 1" » AC - Chinese unigque version
(HTT2™) « DC - Chinese unigue version
= AC singlef3 phase [EC §2196-2 "Type 2" -Horea connector:
= AC single/3 phase IEC 62196-2 "Type 3" = AC-H77e™
= OC-IEC 62196-2 « DC CHaDeMo system with
unigue OC coupler

v [+
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Japan charge power:

+ AC single phase - low to
maoderate

* DC for high power fast
charge

Japan connector:

+ ACJ1772™

+ DC ChaDeMo system and
coupler

AC Connector:
IEC 62196-2
EU

AC Connector:
SAE 11772™
NA / Japan / Korea [ Australia

AC Connector:
China
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MANUIN N — RUENH (Attribute) 1uszUY AMI

Area Function Recommendation
1. Time correction records. Essential. Track in event log
2. Meter event logs. Essential. Track in event log
3. Power loss and restore logs. Essential. Track in event log
4. Collection of raw meter data in accordance | Essential.
Back Office
with the Rules.
5. Rules certification as half hourly (HH) or Essential.
non half hourly data aggregator (NHHDA) as
applicable to metering information.
6. Installed and certified by an approved test | Essential. No change to
house. metrology section without
re-certification
7. Dust proof. Essential. Compliant with
relevant IEC standards.
8. Installed 1n a dry situation. Essential. Follow good mdustry
Installation

installation practices.

9. Complies with part D of the Rules.

Essential.

10. Assess wiring condition before installing.

Essential. Notify premise owner

of options.

11. Ensure load control contacts are capacity

and short circuit protected.

Essential. Compliant with

relevant [EC standards.

12. Data can be moved securely from Essential.

CPE to the back office system

13. CPE to have non-volatile memory or Essential.
Data Retention battery backup + management plan.

14, System as a whole must comply with Essential.

metrology, data handling, and data retention

Rules.

15. Remote total disconnection. Optional.

Load Control

16. Disconnection devices must not

Essential. Disconnecting meter
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Area Funetion Recommendation
disconnect the neutral neutral has safety concerns and 1s
not acceptable.
17. Lifeline disconnection. Essential. AMI system must
support industry processes.
18. Capacity control capability. Highly desirable.
19. User programming of capacity control Optional.
via mternal display.
20. Confirmation of main and discretionary Optional.
load control swiiches.
21. Remote connect/disconnect with push Optional.
button consumer final connect.
22. Automatic under frequency load control. | Optional. Desirable where cost
effective.
23. Real time outage detection. Optional.
Detection 24, Tamper detection, phase neutral Highly desirable. Track in a CPE

mmbalance, meter open etc.

event log.

Volume Registers

25. Programmable number of accumulating

registers.

Essential. Minimum of six

recommended.

26. Half hour consumption information.

Optional. Desirable where cost

effective.

27. Hosting of read output of other metering

devices.

Optional. Desirable where cost

effective.

28. Remote display of accumulating registers

used 1n settlement.

Optional.

29, Meter display of accumulating registers

used in settlement,

Essential. Total units vsed 1
settlement period should be

displayed.

30. Import/export measurement

Optional. Case-by-case specific.
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Area

Funetion

Recommendation

functionality.

31

. Reverse power (export) indication.

Essential where this functionality

15 enabled.

Remote Display

32

automatic price rate, budget 5, or capacity

business rules to allow the meter to control

. Ability to set user programmable

Optional. AMI system should
have capability to support

introduction of such customer

load. applications over time.
33. Manual over-ride of user programmable | Optional.

automatic price or capacity business rules.

34, Dasplay of peak, average use, current use | Optional.

for the day in consumed % and k¥Wh.

35. Ability to show consumption trends

either via the display or internet.

Optional. AMI system should
have capability to support
mtroduction of such customer

applications over tune.

36. Show current retailer’s phone number.

Optional.

Price registers

37. Remotely programmable price Essential for prepay, otherwise
information/registers. optional.
38. Remote display of pricing registers. Optional.
39. Meter display of pricing registers. Optional.
40. Remote pricing plan management. Optional.

41

. Display of consumption value in .

Optional. However, encouraged
as useful for assisting customer

understanding.

. Display of price specials.

Optional.

Meter reading

43

. Routine read (scheduled).

Essential. In accordance with part

I of the Rules.

44,

Special read (unscheduled).

Ezsential. Available without

undue delay.

45

. Precision of reads.

Essential. In accordance with
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Area Funetion Recommendation

relevant Rules.

46. Power off/restore flag. Essential. Track in a CPE event
log

47. Supply capacity control. Optional. Case-by-case specific.

48. External load control capability. Essential. Must ensure site has
active control of existing hot
water load. Control of other
loads desirable but optional.

49, Programming for measurement within Essential. No change to

Operation the meter separated from the programming metrology section without re-

ability for cumulative registers and other

load control or added value functionality.

certification. Changes to non-
metrology sections may be
permitted after sample CPE
devices recertified and with
suitable control processes in

place, incl. rollback.

30. Low frequency load shed capability.

Optional. Desirable where cost

effective.

Prepay/Postpay

31. Remote switch from prepayment/post

payment capable.

Optional. Local management of
customer account on case-by-
case should be possible after
enabling suitable application

code 1n CPE.

Operation

32. Time synchronization from back office

software in accordance with the Rules.

Eszsential.

33. Non remote programmable multipliers.

Essential. Meter multipliers can
be located anywhere within AMI
system provided robust change

management processes are
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Area

Funetion

Recommendation

implemented and results are
logged for audit purposes.
Multiplier values should be
available via Services Access

Interface.

54. Commeon protocol with other meters.

Essential. AMI system will be
open, but not necessarily at CPE.
All service users have access to
AMI system features on equal
terms. AMI platform operators to
ensure data exchange protocols
are not a barrier to using their

AMI system

Technical

53. Available as 1, 2 or 3 phase direct

connected.

Essential. Tailored to premises.

56. Available as current transformer

connected.

Optional. Case-by-case basis.

57. Internal watch dog on critical

components.

Essential. System design should
follow established electronic

design best practice.

58. On site connectable/programmable.

Essential. On site
reprogrammability feature
optional. Same recertification
procedures will apply whether
remotely or locally

reprogrammed.

59. Password protected 1n accordance with
Schedule D2 security requirements for

mbound communications.,

Essential. Data security
requirements in accordance with

relevant Rules.
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Technology | Bandwidth | Coverage | Transmission | Concernissues | Guaranteed Service
[Topology
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(broadband|
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{RS-485)
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Indoor
Frequency license
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ShareBWin line
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1) Zigbee + GEPON (High Density)
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517 .7 31uvuTA39918 Zigbee + GEPON (High Density)
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2) PLC + GEPON (High Density)

517 1.8 31uuuTiAs11E8 PLC + GEPON (High Density)
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517 1.9 3UuuVTATINIG Zigbee + Metro Ethernet (High Density)
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5U7 2.10 31uwulA33918 PLC + Metro Ethernet (High Density)

3) PLC + Metro Ethernet (High Density)
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511 211 31uuTAT918 Zigbee + GEPON (Low Density)
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4) PLC + GEPON (Low Density)

517 212 3unulAT9918 PLC + GEPON (Low Density)
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7) Zigbee + Metro Ethernet (Low Density)

UM 113 31unvTAT39918 Zigbee + Metro Ethernet (Low Density)
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