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TONG QUAN VE IC SUDUNG TRONG VIEC PO LUONG NANG LUQNG
PIEN TRONG CAC CONG TO PIEN TU THONG MINH 1 PHA

TOM TAT

Ngo Phwong Thanh”
Truong Pai hoc Ky thudt Cong nghiép — PH Thadi Nguyén

Do chinh xac trong do luong, an ninh, va thong tin lién lac 1a nhiing yéu td cdt 161 cua mot cong to
dién tir thong minh. Cac cong ty ché tao vi mach dién tir da dua ra cac giai phap hoan chinh, da
duogc klém ching nham gidi quyét cac yéu cau vé tinh linh hoat, d6 chinh x4c cao, tinh hiéu qua va
rat ngan thoi gian dua thiét bi ra thi truong. Két hop cac gidi phap nay v6i cac vi mach tuong tu
hiéu suét cao ciia cac cong ty giup cho viéc tao ra cac thiét bi do hoan chinh, hoat dong tin cdy ¢
bat ky vi tri dia 1y nao. Nghién ctru nay tap trung vao cai nhin tong quan vé cac IC duoc st dung
trong viéc ché tao cac cong to dién tur thong minh tai Viét Nam cling nhu trén thé gidi.

T khéa: Ludi dién thong minh; ha tang do luong tién tién; céng to dién tir thong minh; dién

dp;dong dién; cong sudt tac dung

DAT VAN BE

Cong to dién tir thong minh-Smart Energy
Meter (SEM) dang phat trién nhanh chong voi
céc kién trac khac nhau (ciing nhu thoa méan
cac quy dinh khac nhau) dugc st dung trong
cac thi truong cung cip ning lugng dién trén
toan thé giéi. Do con s6 SEM dang dugc ché
tao dé cung cip cho khach hang 1én téi hang
tram triéu chiéc, viéc thiét ké ché tao SEM
dang thu hut dugc sy quan tam rat 1on tir cac
nha san xuat.

SEM 1a nén tang dé trién khai thanh cong
cong nghé ludi dién thong minh, vi ching cai
thi€n d6 tin cdy trong van hanh ludi dién va
kiém soat muc tiéu thu ctua nguodi dung va
giam trom cép dién.

O dang co ban nhét, cic SEM cung cap phép
do ning luong va cong suét, truyén dit liéu,
duy tri dong ho thoi gian thyc va hién thi dir
lidu trén mit trude cia dong hd. Yéu cau thiét
ké chinh cho SEM bao gém: (1) ching can
hoat dong & muc ning luong thip dé chung
c¢6 thé chay trong thoi gian dai khi st dung
pin, va (2) ching phai dugc tich hop cac tinh
nang bao mat dé co6 thé bao vé ndi dung
truyén théng va su an toan cta dir liéu duoc
luu trit.
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SEM ¢ dang co ban thuong cung cip kiéu
lién lac mot chiéu, cho phép cac nha ban dién
doc chi sb déng hd tu dong va tor xa b?mg
cach sir dung cac giai phap truyén thong khac
nhau bao gdm truyén dan dir liéu khong day
RE, truyén qua duong day dién (PLC) va
truyén dit liéu sir dung giao thirc GPRS.

Cong to do thong minh véi kién trac tién tién
Advanced Metering Infrastructure (AMI)
cung cip phuong thirc truyén thong hai chiéu
va mang lai nhiéu loi ich vé d6 tin cay va do
chinh xac cao, kha nang giam sat tinh trang
mat dién va cung cip kha ning ngit két ndi tir
xa cling nhu tuy chon thém murc gia ban dién
bién doi theo gid cao diém/thap diém. Cong
to thong minh ciing co6 thé giao tiép truc tiép
v6i cac thiét bi do khic va véi cac thiét bi
hién thi trong nha dé cho phép ci cac nha
cung cép dién va khach hang cua ho quan 1y
t6t hon mirc tiéu thy ning luong.

Khi cic yéu ciu vé trién khai ung dung va
kién trc tré nén tinh vi hon, SEM yéu cAu bd
vi xtr Iy manh hon va bg nhé flash nhiéu hon
cho luu trit phan mém, giao thic truyén thong
va cap nhat phin mém. Cong to cling c6 chira
giao dién truyén thong. Tai Hoa Ky, nhiéu
cong ty da chon mang khong diy ZigBee dé
lién két dén cac nha cung cip dién, trong khi
& chau Au, mot s6 nhom cac nha cung cap da
sit dung cac giao tiép qua duong day dién
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PLC. Tai viét Nam, nganh dién lyc st dung
mang RF-Spider [1, 2, 3] cho cac SEM da
mang lai hi€u qua cao trong cdng tic van
hanh mua ban dién.

Hinh 1 thé hién kién tric cia mot san pham
tiéu chudn cho tmg dung cu thé - Application-
Specific Standard Product (ASSP) cho cac
SEM c6 kha nang phat hién cac truong hop
an trom dién, duoc sir dung boi nhidu nha san
xudt. ASSP chita bd AFE dé chuyén d6i tin
hiéu dau vao tuong ty tu cam bién dong dién
va dién ap thanh cac thong tin s6 hoa. C6 thé
n6i ASSP 1a phan tir co ban dé ché tao ra
SEM, trong khi AFE 1a phan tir co ban trong
ASSP.

CAC IC ANALOG FRONT END (AFE)
Hang nim, cac cong ty dién luc co ké hoach
bd sung thém hang trim triéu SEM cho céc
toa nha va tat ca cac thiét bj khac. Khong co
gi ngac nhién khi AMI da nhén dugc sy chu y
ctia nganh cong nghiép dién tir. R4t nhidu cac
cong ty trén thé gigi di tap trung nghién ctu
va san xuét ra nhiéu ching loai IC phuc vu
cho viéc san xudt cac SEM. Phan tiép theo s&
di phan tich mét ) loai IC dién hinh dugc cac
nha san xuat st dung rong rai trén thé gisi
cling nhu ¢ Viét Nam.

Ho IC ADE ANALOG DEVICES

Ho IC Analog Devices ADE7116/ADE7156/
ADE7166/ADE7169/ADE7566/ADE7569 da
tich hgp cac IC do nang lugng (ADE- Analog
Devices Energy) dang tuong ty ctuia hang
Analog Devices cung voi mot DSP c6 chirc
nang chudn véi mot 16i MCU 8052 nang cao,
mot bd thoi gian thye RTC, mot bo didu
khién LCD va tit ca cac linh kién phu tro
khéc dé tao nén mot SEM cung véi mot man
hién thi LCD trong mét phan tir duy nhét.

Mot chip do luong ADE chira cac chlic nang
do luong nang luong tac dung, phan khang va
biéu kién ciing nhu cac dai luong dong dién
va dién ap hiéu dung. Cac thong tin nay dugc
truy cap phuc vu qua trinh thanh toan tién sir
dung dién béng cach sir dung cac dai luong
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ning luong vé hudng d duoc tich hop sin.
Céc chic nang giam sat nang lugng dién nhu
sut ap, gia tri dinh va gia tri cat qua 0 da dugc
tich hop trong DSP do ning lugng nhim don
gian hoa viéc thiét ké SEM. Ho IC nay c6 thé
tao ra SEM c6 dd chinh xac cép 2. Chung
cling do duoc nang luong tac dung va phan
khéang dat t61 do chinh xéac 0,1%.

O Viét Nam, Cong ty Pién lyc Mién trung da
san xudt cac dong SEM DTO01PS80-RF,
DTO1P60-RF sur dung cac IC ADE nay.

Ho IC Teledyne e2v

Cong ty, Teledyne e2v & Vuong qudc Anh, da
cung cap cac IC ASIC tuy chinh cho cac tng
dung AMI lién quan dén cac phép do, didu
khién va truyén théng RF. Cac IC dugc san
xudt tai chi nhanh cta cong ty & Grenoble,
Phap. Nhitng Chip ASIC nay bao gém cac
ADC sigma-delta 20 bit, cac bo vi xur 1y 32
bit va cac khdi RF. Gan diy, e2V di bt dau
thir nghiém mot chip IC tiéu chuan co tén 1a
EV8452 va dang trong qua trinh ing dung n6
cho cac ung dung quan 1y nang lugng.

Ho IC Cirrus Logic

Cirrus Logic dang cung cip mot cip IC do
ning luong ¢ chinh xac cao nhim vao cic
chu trac AMI ¢ thi truong An P9, Nhat Ban
va céac thi truong phat trién nhanh khac cho
cac ung dung dan sy. CS5464 chtra cac bd
ADC sigma-delta 24 bit bic 4 ma cong ty
Cirrus tuyén bd ching c6 kha ning ting
cuong tinh canh tranh trong linh vuc IC do
nang lugng dién.

CS5467 1a mot phién ban khac nhim vao thi
truong Nhat Ban, voi hai kénh do dong dién
va hai kénh dién ap cho phép do mot luc hai
pha ddng thoi. Ca 2 loai chip nay déu chira
cac dac tinh hiéu chuén & mirc hé théng, cam
bién nhiét do, do d6 sut dién ap, phat hién 16i
dong dién va c6 kha nang bu pha.

Ho IC Austriamicrosystems

Mot nha san xuit IC dau cudi twong tu dé do
nang luong khac la Austriamicrosystems. Hai
IC AS8118 va AS8168 duogc thiét ké dé do
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dém ning luong tirc thoi / trung binh mot pha
va bao gém lap trinh va hiéu chuan k¥ thuat
sb trén chip. Chung c6 do chinh xac 0,1% trén
dai do 1000:1 va chua cac b ADC sigma-
delta, bo loc k¥ thuat sb, DSP va mach diéu
khién va mach dién cong suat. Cong ty nay
cling cung cap mot cip SoC la AS8218 va
AS8228 cho ung dung do dong dién mot pha
trén hai day.

Ho IC Maxim

Cong ty Maxim Integrated Products san xuét
IC MAX11046, chira mot bd ADC lay mau
ddng thoi 8 kénh 16 bit nham vao cic ung
dung do thong minh. Kién trac dang cho cap
bang sang ché ciia n6 cung cip dién ap am
trén chip voi nhiéu cyc thdp ma chi sir dung
mot ngudn cung cip bén ngoai duong. Chip
nay dam bao tot hon cac yéu cau quy dinh dbi
v6i Class 2.0 (0,2% véi dién ap 220 V) bit
budc theo tidu chudn 62053 cua Uy ban Ky
thuat Pién Qudc té (IEC) ciing nhu tiéu chuan
EN 50160.

Ho IC Freescale Semiconductor

Freescale Semiconductor cung cip mot danh
muc nhiu cac IC do thong minh. Chung bao
gdm cac bo tap trung dir liéu, cac IC truyén
thong khong diy, cac thiét bi truyén thong
gua day dién (PLC), cac IC do moét pha va ba
pha, va cic thiét bi chong an trom dién. Chip
thong minh méi MCFS51EM128/256 cua cong
ty dya trén b vi xtr ly 161 32-bit ColdFire V1.
N6 bao gdm mét bo diéu khién LCD nhing,

ADC 16-bit, va cac thiét bi ngoai vi do ludng
cu thé duge tdi wu hoa cho cac ung dung do
thdng minh.

Ho IC Texas Instruments

Texas Instruments (TI) ciing cung cap mot
loat cac bo vi diéu khién tin hiéu hdn hop dira
trén nén ting MCU MSP430 duogc sit dung
rong rai co thé xir 1y cac tac vu AMI. Géan
day, cong ty da gidi thiéu 16 MCU MSP430
méi cung cip cac phép do chinh xac 0,1%,
giam sat an ninh ndng luong, ti€u thu dién
ning cyc thap va ting dung luong bd nhé cho
cac ung dung can nhiéu bo nhé.

MCU MSP430 duoc cho la ti€u hao lugng
dién nang it nhat so voi bat ky thiét bi nao
trong cung linh vuc, chi 330 pA (6 mac 3 V
va 1 MHz). O ché d6 cho, dong tiéu thu chi 1a
0,1 pA.

O Viét Nam, cac coéng ty Hitu Hong va
GELEX di si dung cac IC MSP430 dé san
xuét cac SEM.

Ho IC Microchip

Cong ty Microchip san xuat nhiéu loai IC do
nang lugng dién thong minh dua trén cac vi
diéu khién PIC 8 bit va 16 bit. Mot trong
nhiing thiét bj nay 1a MCP3909, mét IC giam
sat nang lugng véi hai b ADC sigma-delta
16 bit. N6 ¢o6 giao dién SPI, dau ra xung, do
chinh xac 0,1%, dai hoat dong 1000:1 va chua
b6 tham chiéu dién ap trén chip véi do 1éch
nhiét do cuc thap 15 ppm ° C.
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Hinh 2. M6t s6 IC: (a) ADE7569, (b) CS5464, (c) MSP430 va (b) MCP3909 (Ngudn Internet)

KET LUAN

Bai bdo da cung cip mot cai nhin tong thé vé
cac IC dugc su dung trong viéc ché tao cac
SEM. Céc uu diém cua tung loai IC da dugc
chi ra. Viéc céc cong ty san xuat SEM chon
loai IC nao con phu thudc vao nhidu yéu té
nhu: yéu cau vé tiéu chuan k¥ thuat, yéu t6 thi
truong, gia ca, v.v...

LOI CAM ON

Bai bao nay duoc tai trg trong khudn khé dé
tai nghién ctu khoa hoc cip dai hoc ma sb
PH2013-TN02-01.
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SUMMARY
OVERVIEW OF ICS USED IN MEASURING ELECTRICAL ENERGY
IN SINGLE PHASE SMART METERS

Ngo Phuong Thanh®”
YUniversity of Technology - TNU

Accuracy in measurement, security, and communications are the core elements of a Smart
Electricity Meter. Electronics industry have come up with proven solutions to address the
requirements of flexibility, high accuracy, efficiency and shortening time to market. Combining
these solutions with high-performance analog circuits enables companies to create complete and
reliable measurements in any geographic location. This study focuses on the overview of ICs used
in the manufacture of smart electronic meters in Vietnam as well as in the world.

Keywords: Smart Grid; Advanced Metering Infrastructure; Smart Energy Meter; Voltage;
Current; Active energy.
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