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MANG NANG LUQNG VA SU PHAT TRIEN TRONG TUONG LAI

Nguyén Thanh Ha"", Pham Thi Ngoc Dung?

YBai hoc Thai Nguyén, 2Truong Pai hoc Ky thudt Cong nghiép - PH Thdi Nguyén

TOM TAT

Mang ning luong (Energy Internet - EI) dwoc xem nhu 1a mot hinh thirc két ndi gitra cac dang
nang lugng khac nhau va hé thong thong tin theo nhu triét Iy mang internet. Nhiing loi ich ndi bat
ctia EI da thu hiit sy quan tam rét 16n tir cac nha nghién clru va cic co quan chuyén mon. Bai bao
nay gisi thigu mot cch nhin tong quan nhét vé El, cac van dé dugc dé cap dén bao gom: Khai
niém, két cau, dic diém, tac dong cua ngudn ning luong phan tan va hé thong tich trir néng luong,
vai tro cua b dinh tuyen nang lugng v.v., va mot s6 cac nghién ctru dién hinh vé El ¢ cac quéc gia
phét trién. Mot s6 van dé phat trién EI trong tuong lai c6 anh hudng dén thi truong dién va dich vy

cung cap ning luong ciing dugc phan tich cu thé.

Tir khéa: Mang luéi nang leong (energy interet), nguon phan tan, thiét bj tich trit dién, bé dinh

tuyén ndng hrong

DAT VAN DE

Cubn sach vé cudc cach mang cong nghiép
lan 3 (The third industrial revolution) [1] da
miéu ta vién canh tuong lai clia ning lugng:
Nang lugng phan tdn va nang lugng tai tao s€
duoc luu trir va chia sé nhu mang internet.
M&i toa nha, ho gia dinh sir dung déu c6 kha
nang truy cap vao mang ludi nang lugng nay.
Khi do, nguoi ti€éu dung cling dong vai tro
ddng thoi 1a nha san xuit (co thé ban ning
lugng du thura cua ho).

Theo nién giam théng ké ning lugng trén thé
gidi nam 2015 [2], Tai nguyén hoa thach bao
gom: than, dau mo va khi @6t tu nhién dang bi
sut giam mot cach nghiém trong. Trong khi
d6 nhu cau st dung ning luong cua xi hoi
lodi ngudi khong ngimg ting 1én dan dén tinh
trang mat cin bang niang luong.

Nhing bat cip trong khai thac va quan ly
ngudn ning luong truyén thdng (phi tai tao)
va nang lugng tai tao hién nay khong dap tng
kip nhu cau va su phat trién ctia xa hoi hién
dai. Ngué)n nang lugng tai tao mac du co trir
luong 16n va khong ngimg gia tdng nhung day
1a loai hinh c6 tinh chat phan tan, khong tap
trung, qua trinh chuyén dbi va st dung dudi
dang ning lugng dién c6 nhiéu sy bat cap.

Do do, bai toan dat ra trong linh vuc nang
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luong 14 can phai thiét ké mé hinh sir dung
nang lugng mdi cho phép khai thac mét cach
c6 hidu qua giira ning luong truyén thong va
nang lugng mdi va tai tao. M6 hinh mang
lu6i nang luong goi tat 1a EI 1 giai phap dua
ra da nhan dugc sy quan tam rong rdi cua cac
nha khoa hoc [3, 4]. DPling trén gdc dd nang
lwgng thi mé hinh nay dugc khai niém hoa
bang viéc coi EI 1a mot hé théng mo rong boi
nhiéu hinh thirc ning luong khac nhau nhu
dién, nhiét, khi ddt...dugc két ndi dua trén
mang ludi cong nghé thong tin xét theo ting
pham vi cu thé. M6 hinh nay dem lai nhiéu loi
ich nhu hiu qua sir dung nang lugng cao, lam
glam gia thanh cung cép ning lucmg [5] Mot
s6 nghién ctru dién hinh c6 thé ké dén nhu:
Tai liéu [6] tién hanh xay duyng mo hinh EI
trén co s& phan tich mdi lién hé voi ludi dién
thong minh (smart grid); Tai liéu [7] tién hanh
so sanh gitta m6 hinh mang ludi ndng lugng
truyén thong, mang ludi thong tin va EI nham
lam ndi bat y nghia va nhig loi ich ciia viéc
xay dung mo hinh mang ludi nang lugng; Tai
liéu [8] trinh bay mé hinh nghién ctu Ung
dung mang lu6i phan phdi ning lugng c6 xem
xét dén yéu t6 hé thong tich trir. ..

EI thyc sy 1a mot khai niém méi trong linh
vuc nang luong hién nay. Trén co sé cac cong
bd khoa hoc c6 lién quan, bai bao nay phan
tich goc do ung dung manh mé& nang luong
moi va tai tao trong mo hinh EL Céu tric cua
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bai bao cu thé nhu sau: Dau tién, tién hanh
gidi thiéu vé khai niém, dic tinh va mot sd
md hinh EI dién hinh trén thé giéi. Tiép theo
phan tich cac hudng phaét trién can chi trong
trong tuwong lai va cudi cing dua ra nhan dinh
chung vé nhiing kho khian khi 4p dung mo
hinh nay.

MO HINH ENERGY INTERNET

Khai niém va dic diém

EI 1a mot cong nghé dugc ung dung trén nén
tang cong nghé théng tin va truyén thong
(Information Communication Technology —
ICT) st dung hé thdng quan 1y thong tin -
ning luong dé tich hop cac thiét bi chuyén
ddi, phan phdi, luu trir ning lugng va tip
trung chi yéu vao hoat dong khai thac toi vu
ngudn ning lugng tai tao. Sy phdi hop chit
ché giira ning lugng va thong tin nham dat
duoc sy diéu phéi t8i wu, an toan, va hiéu qua
[9]. Hinh 1 cho thdy mot két cAu dién hinh
ctia EI v6i su két hop giita cac phan tir khac
nhau thong qua hé thong truyén thong, diéu
khién nham kiém soat su chuyén doi va phan
bd ning luong gitra chung. Nang lugng dugc
cung cép tr hé théng dién, nang luong tai tao,
dia nhiét va cac tram nang lugng co thé duoc
bién ddi thanh cic dang ning lugng khac
nhau nham dat duge cdu hinh t6i wu.

Tram
thong tin

H§¢ théng diéu
khién niing lugng

.
.
Chuyén dbi y
~ Ining lrong-——

R
ién

Hinh 1. Cdu triic mang ludi nang leong don gian

Céc nha may cong nghiép, khu vuc thuong
mai va nha ¢ dugc coi 1a cdc may phat niang
luong. Hé thdng thiét bi luu trir duoc két ndi
véi mang ludi nang luong theo hai dang tap
trung va phan tan. Hé théng st dung ludng
thong tin dé kiém soat Iuu luong niang lugng
nhim dam bao an toan va ning cao do tin ciy.
Néu coi ludi dién théng minh (smart grid) 1a
ludi dién 2.0 thi c6 thé hiéu EI 1a thé h¢ 3.0
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v6i kha ning két ndi va chia sé nhu mang
internet, kha ning tu phuc hdi cao, an toan,
tin cdy va nang cao dugc hiéu qud st dung
clia cac dang nang luong [10]. Thuc chat goi
nhu vy vi EI vé co ban di dugc nang cép va
mé rong trén co s& cong nghe ludi dién thong
minh. So v6i ludi dién thong minh, ngoai dién
nang con cd cac dang nang lugng khic nhu
khi ty nhién, nhi¢t nang, (ning lugng mai va
tai tao duoc bd xung dudi dang nhiét). Viéc
quan 1y toan dién chat lugng dién ning tap
trung vao miy vin dé nhu chuyén hoa dién
nang kém hiéu qud, dao dong dién ap 16n khi
ngudn phan tan tham gia vao hé thong dién.
Bén canh do, su ra doi cia moé hinh nay déng
nghia véi viéc can phai dwa ra phuong phép
quan 1y méi va chinh sach phu hop dé dam
bao hoat dong an toan va kinh té. EI cung cip
nang luong linh hoat véi kha nang tuong tac
cao giita tai va ngudn, kha ning lién két truc
tiép dé cung cip niang luong trd nén chit ché
va phong pht hon. EI dugc trang bi hé thong
diéu khién va thu thap dir liéu mot cach dong
bd, xuyén sudt tir khdu ngudn phat, truyén tai,
phan phdi cho dén tig ho tiéu thu.

Pic diém ctia md hinh c6 thé dugc tom tit &
mAy diém chinh nhu sau: (1) M6 hinh uu tién
cac loai hinh ndng lugng mdi va tai tao (nhu
ning luong mit troi, ning luong gio) thay thé
cho cic dang ning luong truyén thong; (2)
Mo hinh cho phép truy cip vao cac thiét bi
luu trlr nang lugng quy mo 16n; (3) St dung
nguyén tdc "tai chd", cu thé 1a thu thap, Iuu
trir va st dung nang lugng tai dia phuong; (4)
tuong tac hai chiéu, trong d6 nguoi tiéu thy
ning luong ciing cd vai trd san xuit ning
lwong; (5) Ning lugng duoc két hop trén dién
rong gidng nhu mo hinh hé théng dién; (6) Kha
ning san xuat dong thoi 3 dang ning luong
chinh bao gdm: dién, nhiét, va lanh; (7) Céng
nghé thong tin va truyén théng thdm nhap vao
tat ca cac khia canh cta dong ning luong.

Céu trac cua mang lu6i ning lugng

Ciu trac co ban cua EI dudi goc d6 didu
khién hé théng c6 thé thong qua mot cu tric
diéu khién phan cip dién hinh, cu thé 1a 16p
thiét bi dau cudi, 16p diéu khién khu vuc, 16p
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phéi hop mang toan ciu va tang dich vu
nghiép vu [11], so dd cau tric EI dugc thé
hién trong Hinh 2.

| Dich vy nang luong |

bicu khién phodi hop
toan h¢ théng

|  Pitukhiénkhuvuc |

v

[ Pidukhiéncucby |

Hinh 2. Cdu triic ciia EI
Lép thiét bj ddu cudi (diéu khién cuc bo)
Pay 1a 16p thiét bi truc tiép cung cip ning
luong cho phu tai, 1a phan 16n nhat cua hé
thong va co tinh tuong tac cao. Lép nay bao
gom céac thiét bi phan phoi, st dung va luu triv
nang luong.
Lép diéu khién khu vuc
Thiét bi chinh & cdp do nay chinh 1a cic bd
diéu khién va chuyén d6i nang luong bao
gom: may bién 4p va hé thong quan ly nang
lugng dién tur. Vi sy hop tac cua hé thong,
viéc trién khai thong minh cac chuc nang xi
1y su ¢6 va nang luong duoc thuc hién.
Lép diéu phéi hop
Lop diéu khién phdi hop duge coi 1a xuong
song cia mang ludi nang lugng. Lép nay cod
chic nang phoi hgp hoat dong mét cach tin
cdy va dam bao su on dinh cua toan bd hé
thong. Pay 1a 16p c6 mat do thong tin 16m nhat
va la co quan hoat dong & cap cao nhat, cé thé
thuc hién viéc diéu phoi thong minh (t6i uvu)
va kiém soat chat lugng nang lugng. Ngoai
ra, 16p ndy con cé chitc ning kiém soat 16i,
bao vé hé thong va cac chirc nang khac.
Lop dich vu nang lwong
Lép dich vu nang lugng duoc thuc hién trén
nén tang cong nghé dién toan dam may nham
thuc hién lién két rong rai cho tat ca cac
khach hang véi nguoi sir dung giao dich. Lop
nay cung cap cac dich vu gia tri gia tang
thuong mai khac nhau cho ning luong thong
qua dich vu mua ban nang lugng hodc ban

quyén truyén tai...Viéc sir dung dién toan dam
may cho phép két n6i khdi lwong dir liéu 16n
trén co so xay dung biéu gia dién ning dong.
Lép nay gitp phat huy day da quyén ty do
cua thi truong nang luong dudi sy rang bude
cua cac chinh sach va quy dinh c6 lién quan,
nudi dudng cac md hinh dich vy nang lugng
méi nham cai thién viéc sir dung ning luong
va phan bd ngudn luc hop ly. Pay dugc coi la
16p c6 cap do hoat dong tich cuc nhat trong ca
chu trac cua EL
Thanh phin co ban ciia EI
Nang lwong tdi tao
Hién nay, cac nguén nang lugng tai tao dugc
sir dung trén thé gidi chu yéu bao gdom ning
lwgng mat troi, nang luong gid va nang lugng
dia nhiét. Bang 1 cho thiy muc do tiéu thu
ning luong tai tao trung binh tai thoi diém
nam 2012 cia mot sd quoc gia.
Can ctr vao géc do khai thac va su dung co
thé chia chung thanh hai dang: tip trung va
phan bd. Ngudn ning luong tai tao tip trung
van dugc nd luc phat trién mac da nd cod
nhitng han ché 16n nhu ton that 16n trong qua
trinh truyén tai. Khi do, chung duoc khic
phuc boi ngudn ning luong tai tao, st dung
va luu trir tai dia phuong [12].
Trong twong lai, mang ludi nang luong s& hd
trg kha nang két ndi thiét bi phan tan nhiéu
hon, diéu nay cho thay ning luong phan tan
da tro thanh mét hudng di quan trong cho sy
phat trién ning luong trong twong lai.

Bang 1. Lurgng tiéu thu nang hrong tai tqo trén

dau nguoi cua mot s0 quoc gia

Luong tiéu thu trung

Qubc gia _ binh/nguai
(tan than twong duong)

Canada 2.74
Tay Ban Nha 0.76
birc 0.73
Italy 0.52
Nhét Ban 0.27
Trung Qudc 0.19
An Do 0.04
TB thé giGi 0.19
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Thiét bj tich triv

Thiét bi luu trit ning lugng giup hoat dong
cua hé théng dién linh hoat va tin cdy hon,
lam tdng ngudng giéri han céng suat va cai
thlen kha ning kiém soat hé thong. Do t1nh
ngiu nhién va khong lién tuc ciia cac ngudn
nang lugng mdi, nhu ning luong gié va nang
lugng mat troi, cac thiét bi luu trir nang lugng
c6 thé giam tac dong ciia chung 1én hé thdng
dién. Thiét bi luu trit ning luong co chic
ning giam dinh cua phu tai din dén cua thiét
bi c6 thé dugc ddm bao ¢ mirc do tai cho
phép, gitp cai thién hiéu sut, tudi tho cua
thiét bi va ting hiéu qua kinh té cua thiét bi.
Thiét bi luu trit ning lugng c6 thé giup cho
viéc dam bao nguén dién lién tuc, khong bi
gian doan cho céac tai trong quan trong hodc
oan by cac phu tai khac, lam cho ludi dién
duoc an toan va tin cdy hon [13].

Hién nay, cac phuong phap luu trit nang
lugng co thé duogc chia thanh ba loai: (1) Luu
trlr ndng lugng dién hoa [14], st dung cac dac
tinh hip thu va giai phong niang luong trong
cic phan tng héa hoc dé& luu triv va giai
phong nang lugng. (2) Kho luu trit nang
lugng co hoc [15], luu trir nang lugng dudi
dang ning luong co hoc va chuyén dbi thanh
dién khi can thiét, chu yéu gdm luu trir nude
O cac thuy dién tich nang va luu trit banh da.
(3) luu trir nang lugng dién tir, chu yéu cé hai
dang, mét 1a luu trlr ndng lugng tur tinh si€u
dan [16], hai 13 sir dung cac chat siéu dan dé
lwu trit tryc tiép dudi dang ning lugng dién
tir. Nhitng uu diém va nhugc diém cua ba loai

phuong phéap luu trir ning luong dugc thé
hién trong Bang 2.

B¢ dinh tuyén ning luong

B dinh tuyén ning lugng 1a mot diém quan
trong trong mang ludi ning luong. Thiét bi
nay dam nhiém viéc thiét lap két ndi giira cac
mang khac nhau, déng thoi thiét lap va lya
chon “tuyén duong” t6i wu trong qué trinh
phat, phan phdi va tiéu thu ning luong. Bo
dinh tuyén ning luong dua vao hé thong quan
Iy nang lugng [17] dé lwa chon phuong phap
két ndi ludi tét nhit cho cic ngudn ning
lugng mdéi. Cai thién toc do su dung nang
lugng, chon ché do hoat dong dang tin cdy va
tiét kiém, dam bao chat lugng cao nhét cho
ludi dién, hop tac véi thiét bi bao vé role dé
chuyén d6i kip thoi vung 16i va diéu khién
ché do hoat dong cua thiét bi luu trix nang
lugng;

Thiét bi nay hoat dong trén co s¢ dit liéu phu
tai, biéu gia ning luong tham chiéu, danh gia
ton hao trong qua trinh ton that dé lya chon
phuong an phan b t6i wu dong ning lugng.
Theo tai liéu tham khao [18] bo dinh tuyén
nang lucmg bao gom céc thiét bi dién tir cong
suat cac nén tang truyen thong va cac mo-
dun diéu khién théng minh. Trong sé d6, nén
tang truyén théng co trach nhiém thu thap
thong tin trang thai nhu hoat dong cua hé
théng truyén tai dién, moé-dun didu khién
thong minh st dung thong tin toan dién dé
hoan thanh viéc kiém soat sy 6n dinh va luu
luong clia mang, thiét bi dién ttr 14 mot ph?m
quan trong ctia bd dinh tuyén ning lugng.

Bang 2. So sanh cac hinh thire luu triv nang luong

Phuong thire tich triv U'u diém

Nhwoc diém

Két ciu modul, hiéu suit chuyén ddi cao,
da dang, kha nang thich rng voi cac nhu truong va an toan trong st dung

bién hoa
cau khac nhau
Co hoc ~ s
trir 16m
Dién tir Tuoi tho lau dai, mat d¢ cong suat 16n,

hi€u qua cao, dap tng nhanh

Lién quan den cac van dé moi

Kha nang sir dung lau dai, dung lugng lvu Mat d6 nang lugng thép, phu thude

vao diéu kién bén ngoai.
Dung lugng luu trir ndng luong han
che, chi phi béo tri cao

TINH HINH NGHIEN CUU CUA O MOT SO QUOC GIA TREN THE GIOI

MY véi ké hoach “FREEDM”

Khai niém vé Internet ning lugng lan dau tién duoc Hoa Ky dé xuit vao nim 2008, va sau do, ké
hoach nang lugng va quan 1y nang lugng dién tai tao trong twong lai (Future Renewable Electric
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Energy Delivery and Management -
FREEDM) da dugc dua ra. Ngay nay, My la
qudc gia di dau vé mat cong nghé véi cac hé
thong diéu khién ning luong théng minh
nham diéu phdi hiéu qua hé thong ngudn ning
luong phan tai, phy tai, thiét bi luu trit ning
luong va thiét bi bao vé [20].

Pirc véi ké hoach “E-Energy”

Chinh pht Dtc di tién hanh trién khai dy 4n
xuc tién d6i moi cong nghé “E-Energy” do
Bo Kinh té va Cong nghé lién bang Ptrc khoi
xudng nam 2008. Muyc tiéu cua no 1a thiét 1ap
hé théng ning luong théng minh tu didu
chinh va dau tu hon 60 triéu Euro dé khoi
dong cac chuong trinh nay [21]. Pay 1a du an
trong diém, nén tang viing chic nhiam cung
cip cac giai phap tin cdy cho viéc md rong
gquy md mang nang lugng trong tuong lai.
Nhat Ban véi chwong trinh “lwéi dién ky
thuat s6”

Nhirng nim gan ddy, ning luong mdi va tai
tao ciia Nhat Ban di phat trién nhanh chong.
Dé giai quyét vin dé ngudn ning lugng phan
tan va ludi dién bi gian doan trong qua trinh
lién két, chinh pha nudc nay di dé xuat thanh
1ap du an “ludi dién ky thuat s6” dua trén triét
ly mang internet va dan dan tach ludi dién tap
trung thanh céc ludi dién doc 1dp quy mo nho
dang (micro grid). Trong ludi dién siéu nhd, cac
bo dinh tuyén ning lwong théng nhit phan bd
cac dia chi IP dé thuc hién tich hop 4o cta hé
thong dién mot cach khong tap trung.

Trung Quéc véi dw 4n mang niing lwong va
lwéi dién thong minh

Trung qudc 1a qudc gia tiéu ton ning lugng
bac nhit thé gidi, vi vay Vién cong nghé ning
luong quéc gia cua nude nay di som dinh
huéng va chu trong dén cac cong nghé ning
luong moi.

Thang 3 nam 2015, chinh pht nudc nay ciing
da chinh thirc thong qua ké hoach hanh dong
xdy dung mang ludi nang lugng EI véi su két
hop gilta cdc nganh cbng nghiép truyén
thdng, cong nghiép ning luong dién va su hoi

nhép clia mang ludi internet. Pay dugc coi 1a
budc mé vé chinh sach nham khuyén khich
cac doanh nghiép, vién nghién ciru tham gia
manh mé vao qua trinh xdy dung hé thong
ning luong thong minh, thic diy tiét kiém
nang luong va han ché 6 nhiém méi trudng.
PHAN TICH MOT SO VAN DE LIEN
QUAN DEN PHAT TRIEN EI

Téc dong clia ngudn ning lwong phan tin
quy md lén 1én lwéi dién

Mang nang lugng s€ trong tam khai thac
ngudn ning lugng phan tan. Véi quy mé luéi
dién truyén thong hién nay, su ngau nhién cia
loai hinh nay cling da gay ra nhiing anh hudng
khong nho dén kha nang van hanh 6n dinh coa
ludi dién. Ngoai ra, viéc tiép can ngudn ning
lugng phén tin s& lam thay doi két cau ban dau
ctia ludi dién va thay dbi cac trang thai tirc thoi
va 6n dinh ctia hé thong dién.

Do d6, dé khic phuc dugc van dé nay can
thiét 1ap mot mo hinh dy bao chinh xac nham
toi wu hoa ciu tric cua mang, lgi ich kinh té
va xa hgi. Cac phuong phap dy bao thuong
duogc st dung bao gdm cac thudt toan truyén
thdng nhu phan tich xu huéng, phan tich hoi
quy [22] va cac phuong phap phan tich hién
dai nhu Neural network [23]...

Cong nghé lwu trir ning lugng hiéu suit cao
Su c6 mat cua hé théng tich trlt ndng lugng
gitip cho EI d& dang dugc kiém soat, giam tac
dong ciia cdc ngudn nang lugng phan tan 1én
ludi dién, cai thién viéc st dung cac ngudn
nang lugng madi va nang cao do tin cdy cua
ludi dién.

Tuy nhién, sy thiéu lién két ctia loai hinh nay
lai 12 mot thach thire khong nho dbi voi EL
Do hé thdng tich trir thuong duoc két hop
cling ngudn ning luong phan tan dugc phan
phdi rai rac & phia ngudi ding, khién chi phi
dAu tu ban dau tang 1én. Ngoai ra, hé thong tich
trit cling cAn phat trién hon nita v& mit cong
ngh¢ nham tang kha nang luu trit, mat do cong
suét va tudi tho trung binh cua thiét bi.
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iéu thy du thirg

Hydrogen (Luu
trir dang long)

Bo Xung thieu hl_,lt F

Hinh 3. Cong nghé tich trit Hydro

Mot sd phuong phap luu trit ning lugng
truyén théng con ton tai nhiéu mat han ché
nhu mét do nang lugng thap va tudi tho ngin.
Cong nghé luu trit nang lugng Hydro 1a mot
trong nhiing céng nghé maoi hién nay, st dung
sir chuyén do6i qua lai giita nang lugng dién va
nang lugng hoa hoc, nhu trong Hinh 3: Qua
trinh nap str dung dién nang tir ludi dién dé
dién phan nudc thu dugc khi hydro va sau do
tién hanh bao quan & nhiét d6 thip. Qué trinh
phong bang cach dbt chay luong hydro dwoc
luu trir. Giai phép nay da tao ra nhiing dot pha
vé mit khong gian va c6 kha ning ung dung
manh mé [24].

Phit trién cac tiéu chuin giao dién

Trong EI, dé thuc hién viéc trao ddi thong tin
va chia sé ning luong giita ngudn, ngudi sir
dung va trung tam diéu khién thi giao dién két
ndi gitta ching 1a khong thé thiéu. Tiéu chuin
hoa 1a nén tang dé hd tro phat trién ludi thong
minh dong thoi cling 12 co s& dé thuc hién
hoat dong trao ddi gitra ngudn cung cip va
ngudi sir dung [25]. Hién nay, céc tiéu chuin
lién quan dén giao dién ludi thong minh da
duoc thiét 1ap hodc dang dugc phat trién & céac
nuée phat trién chu yéu bao gdm OpenADR
2.0, SEP 2.0 va kha ndng tuong tac ning
luong OASIS [26]v.v. Theo yéu ciu, giao
dién chuén nén c6 cac chirc ning sau day.

(1) Giao dién s& c6 thé xac dinh chinh xac va
kip thoi thiét bi truy cap, 1y thong tin nhu vi
tri, loai va kha nang truy cap ngudn hodc tai
va tai nd 1én trung tdm diéu khién dé quan ly
hé théng nham xay dung chuong trinh bao vé
role va chién luge hoat dong.

(2) Giao dién chuan hoa cac thiét bi két ndi.
Ngay ca khi cac thong sé giao thirc khac nhau
dugc yéu cau dé dap tmg cac loai thiét bi khac
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nhau, ching phai twong thich véi nhau dé
tranh bi phan manh, dam bao két ndi gitra cac
mang niang luong qudc gia va toan cau.

3) Giao dién ciing can c6 chic ning bao vé va
giam sat, nhu rao can quan ly va bao vé dau
tién cua thiét bi truy cap. N6 c6 thé theo ddi
trong thoi gian thuc sy trao doi ludng thf)ng
tin va luu luong nang luorng gilta cac cap
quan 1y chang han nhu chat lugng dién, su cd
bat thuong. Xac dinh va loai bo cac 16i mot
cach kip thoi.

H¢ thong két ndi thong tin manh mé va
dang tin cay

EI trong tuong lai 1a mét mang nang luong
bao gom nguon va nhiéu phu tai. Do 0, hé
thdng két néi thong tin ctia nd phai 1a mot hé
théng mang c6 quy mé 16n va phirc tap:

(1) M6t céu trac mang t6t co thé bat dau tir
viéc toi wu hoa cac tham sb node hé thong
nhu mat do, cac hé sb téng hop va duong dan
truyén thong;

(2) Thém céc lién két truc tuyén du phong
nham chuyén d6i va thay thé cac don vi bi 1i
mot cach nhanh chong;

(3) Lién tuc nang cip hé thong an ninh mang
dé cai thién kha nang chéng lai virus;

(4) C6 cac nhan vién an ninh mang chat lugng
cao nhim dam bao dd tin cdy cia hé thong;
tién hanh quéan 1y, bao tri thuong xuyén va xir
1y cac truong hop khan cap.

Piy manh xdy dung va cai thién dich vu
thi truwdng dién

Hién nay, thi truong dién 1a mot yéu td quan
trong ctua thi truong nang lugng va sy phat
trién ctia né c6 y nghia quan trong dbi véi cac
dang thi truong nang lugng khac. Viéc xay
dung thi trudng ning luong cia cac qubc gia
phat trién déu dugc trién khai tir kha sém.
Trong tuong lai thi truong nang luong nén co
cac dic diém sau day [27]:

(1) Phat huy day du vai tro cta quy ché thi
truong, gioi thiéu thi truong canh tranh va co
ché khuyén khich, nang cao hiéu qua phat
dién, truyén tai, phan phéi va ban dién, tao
diéu kién cho ngudi dung thong thuong ciing
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c6 thé tham gia vao trong thi truong dién.

(2) Xay dung mot hé thong giao dich hoan
hao v&i nén tang cong nghé giao dich dién toan
dam may. Yéu ciu dat ra voi hé thong giao
dich can dam bao hé théng hoat dong on dinh
va an toan, toi vu hoa moi nguén luc san co.

3) Cac dich vu phu trg thi truong dién dam
bao cho hoat dong an toan, dang tin cdy va
kinh té ctia hé thong dién.

KET LUAN

Mang ning luong dua trén ngudn ning lugng
sach va tai tao phu hop vdi muc ti€u giam
thiéu 6 nhiém moi truong va phat trién bén
Tuy nhién, xay dung mdt mang ludi nang
luong 1a mot du an 16n khong thé thyuc hién
ngay duoc. Viéc xdy dung mang nang lugng
phu thudc vao sy phat trién va tién bd vé mat
cong nghé trong cac nganh nhu cong nghé
thong tin va truyén thong, dién tr cong suét,
khoa hoc vat liéu va quan 1y thi truong. Dya
trén sy hiéu biét siu sic vé Internet of
Energy, bai viét ndy tap trung vao phén tich
va tom tit cac van dé nhu tac dong cla ning
luong phan tan dén kha nang tiép can vai ludi
dién, cong nghé luu trir ning lugng hidu suit
cao, thi truong dién va mot s6 van dé co thé
phai d6i mat trong su phat trién tuong lai cua
mang nang lugng.

TAI LIEU THAM KHAO
1. Rifkin J. (2011), “The third industrial
revolution: how lateral power is transforming
energy, the economy, and the world[J]”, Survival,
2(2), pp. 67-68.
2. BP Group (2015), BP statistical review of world
energy 2015 [EB/OL]: http://www.bp.com/content
/dam/bp/pdf/energyeconomics/statistical-review-
2015.
3. Jun-Feng, L. I, and J. L. Shi. (2006),
"International and Chinese incentive policies on
promoting renewable energy development and
relevant propasals.”, Renewable Energy.
4. Dong, Z., et al. (2014) "From smart grid to
energy internet: Basic concept and research
framework.”, Automation of Electric Power
Systems, 38.15(2014), pp. 1-11.
5. Huang A. (2010), FREEDM system - a vision
for the future grid[C]// Power and Energy Society

General Meeting. IEEE, 2010, pp. 1-4.

6. Ma Q, Qin L. (2010) Key Technologies of Smart
Distribution Crid[J]., Modern Electric Power.

7. Zha Y B, Zhang T, Huang Z, et al. (2014)
“Analysis of energy internet key technologies[J].”,
Scientia Sinica, 44(6), pp. 702.

8. Mohd A, Ortjohann E, Schmelter A, et al.
(2008), “Challenges in integrating distributed
Energy storage systems into future smart
grid[C]//”, |IEEE International Symposium on
Industrial Electronics. IEEE, pp. 1627-1632.

9. Shenhang Y. U,, Ying S., Niu X., et al. (2010),
“Energy Internet system based on distributed
renewable energy generation[J]”, Electric Power
Automation Equipment, 30(5), pp. 104-108.

10. Chen S. Y., Song S. F., Lan-Xin L. 1., et al.
(2009), “Survey on Smart Grid Technology[J].”,
Power System Technology, 33(8), pp. 1-7.

11. Fang Y., Bai C., Zhang Y. (2015), “Research
on the Value and Implementation Framework of
Energy Internet[J].” Proceedings of the Csee,
35(14), pp. 3495-3502.

12. Ha T. T., Zhang Y. J., Thang V. V., et al.
(2017), “Energy hub modeling to minimize
residential energy costs considering solar energy
and BESS,” J. Mod. Power Syst. Clean Energy,
vol. 5, no. 3, pp. 389-399.

13. Song C., Li H., Chen X, et al. (2014), “The
cornerstone of energy internet: research and
practice  of  distributed energy  storage
technology[J].”, Scientia Sinica, 44(6), pp. 762.
14. Li J., Zhu X., Yan G, et al. (2014), “Optimal
configuration and control of modular VRB-EC
Hybrid Energy Storage System[J].”, Electric
Power Automation Equipment, 34(5), pp. 67-
71+78.

15. De-Hai L. I., Wei H., Dai X. J. (2002), “The
Principle,Application and Progress of the
Technology of Flywheel Energy Storage[J].”,
Mechanical Engineer.

16. Wei C,, Jing S., Li R, et al. (2010),
“Composite Usage of Muti-type Energy Storage
Technologies in Microgrid[J].”, Automation of
Electric Power Systems, 34(1), pp. 112-115.

17. Wu X., Wang X., Liu S., et al. (2014),
“Summary of research on microgrid energy
management  system[J].”,  Electric  Power
Automation Equipment, 34(10), pp. 7-14.

18. Xu Y., Zhang J., Wang W., et al. (2011),
“Energy router: Architectures and functionalities
toward Energy Internet[C]//”, IEEE International
Conference on Smart Grid Communications.

IEEE, pp. 31-36.
19. Bai J. (2009), Application Research of Power
Electronic ~ Transformer[J], Electrotechnics

223



Nguyén Thanh Ha va Prg

Tap chi KHOA HQC & CONG NGHE

181(05): 217 - 224

Electric, 20009.

20. Akella R., Meng F., Ditch D., et al. (2010),
“Distributed Power Balancing for the FREEDM
System[C]//”, IEEE International Conference on
Smart Grid Communications. IEEE, pp. 7-12.

21. WANG Yezi, WANG Xiwen (2011),
“Germany smart grid "E-Energy" [J].”, Internet of
Things Technologies, 1(5), pp. 3-5.

22, L. I. Ran, L. I. (2008), “Guangmin.
Photovoltaic power generation output forecasting
based on support vector machine regression
technique [J].”, Electric Power, 41(2), pp. 74-78.
23. WANG Shouxiang, ZHANG Na (2012),
“Short-term output power forecast Of photovoltaic
based on a grey and neural network hybrid model
[J7°, Automation of Electric Power Systems,
36(19), pp. 37-41.

SUMMARY

24. Lehman P. A., Chamberlin C. E., Pauletto G.,
et al. (1997), “Operating experience with a
photovoltaic-hydrogen energy system[J]”,
International Journal of Hydrogen Energy, 22(5),
pp. 465-470.

25. CUI Quansheng, BAI Xiaoming, HUANG
Biyao (2014), “Introduction And analysis of the
relevant standards of smart grid user Interface[J]”,
Distribution & Utilization, 2014(11), pp. 41-44.
26. BUSHBY S. T. (2009), “BACnet R. and the
smart grid[J]”, ASHRAE Journal, 51(11), pp. B8.
27. JAMASB T., POLLITT M. (2005),
“Electricity market reform in the European Union:
review of progress toward liberalization &
integration[J]”, Energy Journal, 26(Special Issue),
pp. 11-42.

THE ENERGY INTERNET AND FUTURE DEVELOPMENT

Nguyen Thanh Ha'", Pham Thi Ngoc Dung®

“Thai Nguyen University, University of Technology - TNU

The Energy Internet (EI) is considered as a mean of connection between various types of energy
and information systems, according to the internet theory. The outstanding benefits of EI has been
attracting huge attentions from researchers and professional bodies. This article aims to bring a
brief introduction and overview about El, including its definition, structure, and characteristics.
Simultaneously, the effects of the distributed energy sources and energy storage systems, the
function of the power routers etc..., and some significant researches about El from developed
countries are clearly mentioned. Some issues related to the future development of El, which can be
expected to broadly impact on the energy market and power supply services, are also addressed in

details.

Key words: Energy Internet (El), distributed energy sources, power routers, energy storage

systems
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