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Abstract: Advanced metering infrastructure (AMI) was a architecture with real-time two-way communications that used
digital technology to monitor and manage the delivery of electricity from generation sources to meet the varying
electricity demands of end users. The goal of an AMI was to provide utility companies with real-time data about power
consumption and allow customers to make informed choices about energy usage based on the price at the time of use.
Since the rollout of AMI was a heavy investment, a cost benefit analysis and an impact assessment should be carried out.
This paper attempted to quantify the energy saving and reduction in carbon emission benefits inherent in the AMI
potential. The quantitative estimation of potential saving in electricity consumption and associated reduction in carbon
emission presented were based on a survey of published results, actual field measurements of local demographics in urban
and rural environmental conditions, fuel mix, and possible incentive pricing based on time of use. A mathematical model
was formulated to apply sensitivity analysis against the coverage of AMI in different demographics, and respective
penetrations of AMI. A case study illustrated the real world application of the energy saving estimation model to Hong
Kong environment. For more than 70% population participated in AMI, the emission reduction target of 19%~33%
planned by Hong Kong Government could be achieved. The methodology presented in this paper could serve as a
reference model in implementing AMI in other cities.

Key word: advanced metering infrastructure; smart meter; energy management; carbon emission

UL AR, A BRI AR R H ™ L, 45 [ R AR 5%
D1 HE T, e FE AR R L AR BE Al Vit (AMI)
HW T Co, HE.AMI A0 35 5 5 158 B
(Communication Module, CM). X (Gateway).
A R L R K T S AR A A B AR
G131 SRR BOREX I A, F 3 R4
I T L e R A PAIE S € Pl iy
PR B0, [R) ISP A A 8 77 At 1) vl o 3 R i Y

(Smart Grid) AT AT HE B A A SR A% fa 194 4% A0 C
PR R,

VP2 KK [ 5% R 0 e A il i g S ),
154 1o R0 FH 23R ST A Bk R 12 A
A7 2k AMI FIRIFFTER HHAE AMI %A At O Bt
TR, AR e AR TR MR RE, TG e IR 9 £ B FR 2K
i B EA: 2015-12-08
* TR, BB, yhyau@ouhk.edu.hk




2546 2l W

OB 36 %

KU AL i, 5 R TS BR, e ARG
B0 E 55 AT LA S A 0, 00 T DE A AMIT 02
FETT REBRAE P (1) B, 1 S I AMIT (103588 7
5,0 v ] U ) SRR R 2 AR AR R S T
— BRI LS H R AMI 52 Frig 47 4 Al
A G TR R, N ARAH LA T HAR
FB.

1 MR57EE

SEHh I

h T VPl AMI IR RLRE 6 B s AN [ B X A
[FIE B GRS AT T S bR IR 00 5 3 17 00 & (1)
F L H I U0 S A R A S R i G
R IR D 284 11 PN SHEL AR R AR, BT T IRAE R 1K
AT, DA e e A 1Y) St g 32

111 WEEISME NS TAEMI
WA BB AEA R @Y P AT (B 1): O BEAS
WASHEL (CM) FLAARAERT WLAN (802.11b)
A RS232 #:1;, @R HE R B AR AHEM
RS232 #:15 CM i##H;;, O/ 3G B3I KA
FRUETRT DL R 3 1R RS232/ RS485 5 CM i
2, @THD(R e 5K T 1 4 ) 2 H PR i A

1.1

BN FH R 7 ok 4 1, © AN e e 4 (R gl
TR )% HEREN CM; ©THD fgidE it
WiFi 58 Ge L3R5, O w55 45 2 th 2
A TSR AR G 6 . R P AR, T i i 55
255 I G ()38 5 2 T Ik 2 HE B B A5 MR ST
® A IR B 45Tl WiFi JERAE — S, JE I
—ANE P RUIR R4 @ K R B R e T
FEAEARI AL B b R e R AL E, O
DRI A B T 5 AU 5 (WFT) 78 B3 I A3 1)
SR, OFAEARLL—4] 100KB £ (f
0L PR ) A o A A Y 48 R0 B I K I
KB AL 3G B 3h W g 30 H s 14 i 4 i Fe
e 25 25 (RSB FAL g 28 ) B0 i o A 45 48 ); © i 3
H, 2 Hi i 24 ] T L R R H R R B I O 8K
FHC I 2178 P2 i 45 4 ; O il 3 AH ¢ 1 3 F2 I7
oK 1% T WL AR WL 3R MR 5 O 3 A D% R Y R
JFRAG I WiFi (58 G — Ui T 50 ANl
BEERL,3 AN 5,2 AL, — £ 2B il AT AL,
PUASFHL sim -RAVHICN I FE 75 @ X 4 ANAS ]
Hiy DX AN [ 248 70 s S 3R AT I 3 AR X
(1 s J2 S AR A T DX 22 1) 2 S A A AT XA 2
X, ERBX NG T

BT D e B SRR

Fig.1 Field measurement tools and materials
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Device Power Consumption for EST - Eastern
,(D Daily Power Consumption of ...
1) CM (kWWh) = 4747.385
2) GW (kKWh) = 101.52
3) Both CM & GW (k\Wh)= 4848.905

Monthly Power Consumption of ...

1) CM (KWWh) = 142421.55

2) GW (KWh) = 3045.5999

3) Both CM & GW (K\Wh)= 145467.14

Yearly Power Consumption of ...

1) CM (KWh) = 1732795.5

2) GW (kKWh) = 37054.797

3) Both CM & GW (k\Wh)= 1769850.2
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Fig.2 Output screen capture for individual district of

Smart Network Simulator

Device Power Consumption for HK - Whole Hong Kong =
,(D Daily Power Consumption of ...

1) CM (kWh) = 55259.33

2) GW (k\Wh) =1191.283

3) Both CM & GW (kWh)= 56450.61

Monthly Power Consumption of ...
1) CM (KWh) = 1657779.9

2) GW (kWh)} = 35738.49

3) Both CM & GW (kWh)= 1693518.2

Yearly Power Consumption of ...
1) CM (G\Wh}) = 20.169655

2) GW (GWh) = 0.43481827

3) Both CM & GW (GWh)= 21
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Fig.3 Output screen capture for Hong Kong of Smart

Network Simulator
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Fig.4 AMI deployment with 12% energy saving scheme
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Fig.5 AMI deployment with 16% energy saving scheme
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Table 2 Carbon emission of different fuel type
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Fig.7 AMI full deployment with different population

participation
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Please select district HK - Whole Hong Kong -
Please select year of AMI deployment |10 ¥Yr or Full Deployment -
Please select target scheme of saving |16% -
Please select population participation |50% -
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Input screen capture of energy saving projector

Fig.8

Selected District = HK - Whole Hong Kong
1) Electricity Consumption without AMI {G\Wh) = 49630
2) Saving in Electricity Consumption {GWh) = 5558.56
3) Saving in Electricity Consumption = 11.2%

4) Reduction in Carbon Emission (tonne) = 3540802
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Fig.9 Output screen capture of energy saving projector
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Table 3 Estimation of reduced amount in carbon emission
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i’%ij)\ H EIREN=Y (:';wati) m(/[jiit:fi > (R HE S R R Y e 5 G = A R AN e 96
(%) (x10°kg) CRHATIE) (%) (FiraTIE) (%)
70 20 6,948 4.43 0.86 18.9 12.6
70 24 8,337 5.30 0.86 22.0 147
80 20 7,941 5.06 0.86 21.1 14.1
80 24 9,529 6.07 0.86 24.8 16.5
90 20 8,933 5.69 0.86 23.4 15.6
90 24 10,72 6.83 0.86 275 183
100 20 9,926 6.32 0.86 25.6 17.1
100 24 11,91 7.59 0.86 30.2 20.1
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