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TOM TAT

Cac nghién clru vé mé hinh nang lrong (NL) truyén théng trude diy Lhucmg duge d& cdp dén mot
cich dge 1p vA dom 1¢, chura cé nhiéu phan tich dénh gis mdt cach tdng he cdc loat hinh NL D2
ning cao héu qua sit dung vi thag cudmg sw phés két hop gilta céc loar hinh NL, béi bao tién hanh
phan tich té1 i héa mé hinh sir dung ddng tho1 ngudn shidt (nong, lanh) va NL &ién 4p dung cho
dby twong khu wire d6 thy. Tmng do, cac qud trinh chuyén héa, phan phéi, hwu trft, quin Iy tol wru
NL duge xem xét duén néu gcc do khdc nhau, tir d6 lhlet lip mé hinh dinh g tinh ki té, db
tin cdy, tinh hlsu qui va mdt s§ ]m ich cho su phat trién bén vitng cia nang Iuongs. Cudi cling,
dua ra mdt sb quan didm va @& xuét phi hop dura trén tinh hinh phét trién va thye trang sit dung

ning hiong hién nay

Tiv khéa: hé thong ndng lwomg, (61 wu hda, 6 hinh héa, mé hinh dong chay phd quét, dinh gié

M{ DAU

Céc yéu cdu diit ra trong Linh vire ning lrong
(NL) nhu: T3i wru hoa két cdu, ning cao higu
sult str dung vén nhidu dang niing lugng khic
nhau, 4p dung céc gidi phap mé nhim thay
d8i mdi trudmg sinh thai, dang la nhimg vin
dé cp thuét dit ra trong thuc trang sit dung
NL hién nay

Energy Imemet (EI) [l] (& khai niém d3 duqc
nha kmh 1 hoc ngucn My Jeremy Rifkin de
cip vé mot hé thong ning luong da dang. Y
twdng vé hé théng mang ludi ning lueng bao
gbm nhiéu dang NL khéc nthau duge sit d\mg
mét cach co he thong cho dén nay da cé nhidy
budc phat trién méi, tac dong sdu sic dén sy
phat trién cia khoa hoc k¥ thust va xa héi [2).
Trong hé théng mang lwdi ning lugng EL loa
hinh NL déng vai trd vO cing quan trong
(hinh 1). Hién nay céc loai hinh NL thuéng
dang duge st dung la ning hrong dién, nhiét
va khi dét. Tuy nhién, cac loai hinh nay vén
chii yéu dwoc nghién céu (van hanh, tinh toin
tdi wu, quy hoach) theo hinh thio va mo hinh
ddc lap, dom le, chua c6 nghién cim tdng hop
cho mot khu vuc cu thé [3]. Khu vec 46 thi 12
noi ¢& méat 4o phu tai dan dung, thuong mai,
giao théng day dic. Vi viy, day k& dbi tugng
duwgc vu tién 4p dyng ma hinh EI mdt cach o
hiéu qué nhét

* Tel: 0913 073591, Email: hant@tnu.echu v

M6t hé théng sit dung nhidu loal hinh NL
khac nhau thi ¢é thé uén hanh xiy dung g
phap ning cao hifu sudt si dung dam béo
giam thiu tée dong ueu oy téi mdi tradmg.
Hién nay, rét nhleu quon gla da tén hanh
nghlen cu'u céc vAn d& lién quan dén md hinh
cia hé thng nay. Tai M§, nam 2007 da ban
hanh hoach dinh chién lwoc cic nguén NL
(integrated  resource p]annmg) [4] Tai
Canada, ting cuimg st dung liong thén nhidu
loat hinh NL khéc nhau nham nang cao hidu
suit st dung va bao todn NL, dong thoi dia
ra gidi phdp c6 hé théng mang tén goi
{Integrated Commumty Energy Solutions-
ICES), du kién dén trudc ngm 2050 s& hoan
thanh d6i mdi chinh sach, théng tn va ki
thudt (4], [5)

Déi véi cac mudc khu viec EU 1§ trinh den
nim 2050 s& glam thidu phat thai Carbon, Ilen
hanh 15i uu héa st dung cac nguon NL truyén
lh&ng, quan tim dén viéc dau tr cho nghién
ciru $0 dung mang luéi NL da dang [6).

Trong nghién ciru hé théng mang luéi NL véi
cdc khai niém nhu w1 ludi (Micro grird) [7],
nha mady dién 2o (virtual powr plant} (8], hé
thong dich vy cung tng ning lweng [9), hé
lhong nang luqng thong minh [10]. thanh
cong nhét phai k& dén khai mém Energy Hub
(EH) cua Vién Cung nghé Lién Thuy si
Andersson voi mo hinh nhigu dan ning
lugng khéc nhay dwgc tlen hanh két noi théng
qua khin chuyen héa, didu tiét, hun trir. Cac
khéu nay duge bidu thi dudi dang ma trén véc
1o nhu cong thire 1.
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Trong d6 ¢, 14 cic ybu tb iét nbi bién thi mbi
quan h¢ gifta NL diu vio tai nit thit 1 va ning
luong dAu ra tai nit J- Pu.m ning luong diu
vao lac ddu, Ly, .y nang Juong chuyén héa
diura.
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Hinh 2. M4 kinh trung tdm néng heong EH
M3 hinh EH hign dugc nhifu nghién civu d&
cap dén nhu: [11] tién hanh phan tich mé hinh
hé théng da nang lugng dua trén khai niém
EH, (12] thiét lp phmmg trinh trang thai cia
khi tr nhién va hé ihong dién hén hop, [13]
xem xét dua trén md hinh EH cba thiét bi tich
il dién nidng dva ra phuong phip td1 wu phin
doa.n theo dcmg théi gian va xac dinh dwoc
cdu tric i w cia EH. Nlnn chung céc
phrong dién nghién o vé mang leét NL
théng qua khin nim EH dd dwoe phan tich

tuong d1 cu thé. Tuy nhién, khéng duge ol
nhe dén van dé iéu sudt - tén thit NL trong
hé théng Ngoai cac vAn d& di duoc gidi thiy
& trén, vige xem xét md hinh hén hop cung
cdp NL va mé hinh nhu chu sir dung NL cing
duge db cap dén trong nghién ciu [14] nby
(mixed energy madel) IIASA-WCE3, IPAC,
POLES va rad hinh HONER. Cac mo hulh
nay d& dang giai quyct céc vén dé vé kigh t4
§ thudt, cung ung va nhu ciu cia hé thng,
Tuy nhién, ci¢ loai hinh ndy ¢ nhu'ng Iinh vee
khéc nhau, thanh twu khic nhau cin phii o
nhimg budc tién hanh thim do. Do 46, nghifh
cuunaydmyeutxp\‘:ungglmdnenmayvanl?
¢ ban vé chuyén hom, phin phéi, hru b, ton
thit ciia hé thdng vA dwa ra mG hinh NL dr
trén phuong phép udc lucng vétéi wu héa.

Cach tip cén va gidi quyét vén & nhu sa.
Déu tién, tién hanh phin tich co ban cia md
hinh EL tir 6 xem xét cac c0 s dé dé skt

"
|

xay dyng hoan thién so 43 da NL cho khuwe !

db thi thong qua vige thiét 1ap mé hink dong
chiay NL va cic khin trong qua trinh chuyén
héa NL. M hink quén 1y NL dbt vé khu vt
d6 thi & trang thai tinh va dgng duoc gidi
thiéu & mpc 4; trong d6, phwong phap uit
l\xv'ng duge st dung trong nghién ci odf
nhim daoh gia tdng hop mé hinh da ning
hrong Khy vare db thi vdi trinh tw I:»ac'gﬁms
budc. Cubi cimg, mot sb danh gia vé cac i
dung ¢4 thye hién va mdt 58 goc db cin tiep
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tuc duge mé rong nghidn oiru duoc gidi thidu
g muc 5: “két lugn”.

DAC TINH CUA ENERGY INTERNET
Myc neu cua E chi yéu théa mian hai yéu 19
kinh té va dap ¥ng nhu cAu cia ngudi st
dyng. M hinh nay d€ dang ning cao dd tin
¢y, 1am gidm 8 nhifm méi truomg, thic ddy
sy phat tridn cla cic hé théng si dung NL
mét cach t6i wu, ning cac én dinh, va thuc
hign mo hink sit dung NL hiéu qua [15).

Dic tinh ctia hé théng da NL dwoc thé hign cn
thé & 3 phuong dién sau,

(1) Dudi goc d6 cong dung, hé théng sir dung
nhitu dang NL lim da dang su lwa chon, xudt
hign nhu cau difu tét NL,

(2) Dusi goc d6 phuc vu khach hang, cin dic
bift quan tim dén nhu ciu stk dung hang ngay
cia phy tal

(3) Dudi goc d6 mang ludi NL, cin ddy manh
su phit trién ky thuft cia nhiu loai hinh
ning lugng, gidm gié thanh, ddng thér ning
cao duge hidu sut cung cdp NL.

THIET LAP MO HiNH EI CHO KHU VUC
D0 THI

Cing véi su gia ting cla cac ngudn NL phén
tan & hé théng dién nhiét két hop (combined
heating and power-CHP), céc hé théng bom
chi¢t, héu hoa va uhide éng dung khac s
dung NL dlen nhiét, khi vv. Hién nay, qua
trinh san xua! chuyén dm lwu erir, dat ra
nhidu yéu ciu ma NL !myen théng khéng dap
ing dugc.

Dién ning la dang NL chiém ty 1€ cao, tiép d6
12 khi d6t tu nhién, than dé...{16] NL dlen véi
chit lrgng d|¢n ning cao, dic tinh truyéa tai
xa, hifu suit chuyén hoa cao, it phirc tap
trong qua trinh sir dung, ddy la dang NL 161
ru ma cic dang NL khic it so sanh dugc. Do
d6, NL dién trong md hinh nay dong vai rd
trung thm.

Hién c6 nthidu loai md hinh NL thong qua md
phong va thure nghtem Tai md hinh nay c6
thé xem xét viéc tong hop cic dang NL dién,
nhiée nong, nhu;t lanh [17]. M5 hinh duén diy
cho thy sw kct hop ca cac da.ng ning luong
lam ting tinh &n dm.h va gidm thi¢u nhimg tac
hai khéng mong mudn ciia mdi truomg (hinh 3)
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¢6 thé dung hai khai niém nay & biéu thi mac
5 hiéu qua ctia mi dang NL:
E=E, +4, @)
Trong ¢6. E, 12 NL co hi¢u qua, A, la NL
khong higu qua.
Qu4 trinh chuyén hoa thé hién theo phwong
trinh sau.

E . AyiPos+ AP ¥ A e Prcer

o eold pover” pover (3
E, A,

Trong d6: 1 12 td s6 higu suft cia qua tenh
chuyén héa NL; E,,, 13 NL d4u ra cta thiét bi;
Peotd, Pro, Ppnwﬂ, P.. la luong chu)/en hoa diu
ra clia cac dang NL: A. .1 tr1 s0 ham lugng
ciia NL ddu ra va 340 vio.

Xay dung qud trink chuyén héa NL

Déng chay NL ¢6 thé phén thanh NL din vio,
ning luong thu hm va tbn hao NL va cic
dang NL ki'mng gibng nhau. Bm v31 qua trinh
chuyen héa cin pha.l sip xép phan loas theo
cdc qud trinh: Chuyen hoa, phan phox tich trit
va sau do thiét lap qua trinh chuyén hoa déi
véi mé hinh thiét bi NL.

Ngoai ra, NL di qua st dung cfing thue hlen
qua trinh chuyén héa NL théng qua cic thit
bi nhur dén dién, khi nong, ..

Cac thiét bi NL & trén ¢6 cac khau NL twong
{mg cia no. Thiét bi quén Iy NL duge dih
nghta 12 h§ théng quan 1y 51 wu (hé théng
quan ly NL cua v1 ludi), Ihong qua thiét bi,
ham lwong NL, sé luong tdc @3, dién 4p..
cac khiu nay duoc thé hién ¢ hinh 6,

Ning lucng 180 530 1,

N NL chuyén hoa diu vio b
M didu véo by Chuyen hee NI

Diis

'NL chuyén hta diu vio E.

Tha b NL L,
wy Khts chiyéen o NL

Nang hugmg 46n hao Eloss
NL 40 vio by y—{—\ NL diu o B

Phin phiéi NL
NLdlurbolag| Pl l | NLdsam g
NL. dob rar N1 phong
Eobern Fareon

by Khiu sich irfe vé phan phét N1

1Ginh 6. Cdc khdu chii yéu trong gué trink chuyén
Hoa NL

TOI UU HOA EH TAI KHU VUC DO THI
Khi tdng hop cac dang NL, ta c6 thé nang cao
dwoc cac chi tidu. kinh t&, d6 tn c&y, glam
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_
thiéu & nhifm mé trudmg, ting khong gian i
w1 cua hé dmng Tai ]leu [18] cho ta bidt cig
tham sb diu khién doi véi hé théng niy, by
gom nhiét d, ap Tue, lu'u lugng... cic thay
56 nay duge tén hanh t6i wu héa vi & lim
gidm gia thanh cda hé théng. Tai litu [19]@
thanh 13p mdt md hinh hé théng bao ghm ci
dang NL nhu' khi dbt, NL sinh hoc, NL mit
tron va tidn hanh quan li 161 wu cac dang NL
diu ra bao gorn khi, nhiét va dién. Ta ligy
[20] s dung thudt toan di lruyen Vi mb
phnng Monte Carlo d& tinh toan t8i uy hsa
mé hinh nhiéu dang NL khac nhav. Hign uay
viée tdi wru hoa hé t.hong nhiéu dang NL cn b
it cac nghién ciru xuft phat tir goc 46 i w
tinh vi déng Hon nira ddi vor mé hinh toft
hoc ciia dong chay NL, cé thé xem xet oo
bd hé thong chuyén hoa NL mét cich thi m,
vi vly cdn xem xét dén hai mé hinh nay.
MG hinh quén Iy t6i vu NL & trang thii tich

Quan Iy hé théng NL trong khu vue 48 tfhl o
trang thai tinh chu yeu la quan thm dén vin &
hiéu sudt sir dung va chuyén hoa NL, tén
hanh ning cép thiét bi, t6i uu k thudt, ning
cao hiéu sudt chuyén ddi NL va sit dung o
trang thai tink. Chi phi phuong én ndng cip
va cdt ta0 k§ thuft (C) dugc biéu difn qua
biu thirc saw

C=¥/(D,) @
Trong d D, la NL sir dung hodc NL chuyén
hoa cia mang luét NL Két hop didu kign cin
bing h va g, tir thue nghiém ta cé:
#(D,)=0,I=12,...L
£(D)<0s=12,.,1

(3.4)

Trong d6 7 va s bidu thi luong cin bing v
khéng cin bing cua NL chuyén héa hogc st
dung; 1 va j tham sb bidu thi qu4 trinh chuyén
hoa NL

Qua phin tich trén ta théy yéu cdu dat rli
chi phi cho phuong an nng cap va cai tac kj
thudt phau dat gla trj nhd nhit. Qua trinh lmh
toan thiét ké cin chan ta dugc phuong an [
thue hién quan 1y b1 uu.

M hinh qudn I ti wu NL & trang théi ding
Ap dung ¥ twong tdi 1 1040 cuc va tbi ru cge
b6, théng qua hinh thirc khong gibng nhau ¥
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chi dong khéng ché dong NL tiéu chuan.
Quén 1y toi wu déng chu yéu quyét dinh &
vige lra chon mé hinh, thiét ké du bao, vin
hanh thyc t€ va didu dong i wu 4 bd phin,
mang tinh tuin hoan, bao gdm:

Y/ Quyét dink mé hinh. NL phin tan, phu téi,
tich trit NL két néi hose tach Iwéi thi thong tin
ciing Lhdy i theo. Hg théng di€u khidn cung
can cir vao su thay dbi théng tin dé c6 thé
dong thay’dél két chu, quyét dinh md hinh
vin hanh t61 vu,

2 Quy hoach di bdo. Cin cir dic tinh ham
lwong cac dang NL va cAu thanh cia phu tar
dién, shiér, lanh, co thé théng qua mang
Naron ¢é dua ra du béo ngdn han hoic dai
han; dua vao két qua du bao, két hop vor ham
myc tiéu san xudt, tinh toan quy hoach du bao
cho hé LhéngA

3 Van hank thuc (2 Giita kha ning cung clp
thyc t¢ v nhu cau cung cap cb su khac nhau,
hon nira gita cAc loai hinh NL khdng giéng
nhau thi qua trinh chuyén hoa cling khac biét.
Théng k& khic nhau vé& mat nhu chu quyét
dinh didu chinh t5i wu ham muc tidu.

4/ Bidu a9 t6i wu. Dua trén co s& du bdo va
vin hinh thyc té co ban wén, tdng hop cac
diéu kién vAn hanh 6n dinh cia hé théng,
tién hanh didu d cung cdp NL cho thiét bj
chuyén héa va st dung NL cho phi hop voi
ham mue tiéu.

NGHIEN CUU PHUGONG PHAP UOC LUQNG

H§ théng da NL khu vue 46 thi 1a mét dang
hé théng vin hanh phi tuyén, dugc miéu ta
qua hé phuong trink vi phan. Tinh toan &n
dinh thong qua viéc luong hoa chi tiéu dinh
tinh, cac gia tri chuyén héa duoc xac dinh
trong khoing tir 0 dén 9,

Péi nromg wde lu’gmg cia hé thong da NL khu
vire 46 thi bao gdm 4 loai- NL, thiét bl Lhong
tin v& hé thong Chi t1iéu danh gia gom 7 yéu
18 bao gdm tinh higu qud cao, tink on dinh,

tinh an toan, d6 tin cdy, tinh kith (&, chit
lwgng va tinh chinh xac ~ hinh 7,

vié o ban tdng két danh gid vé h¢ théng NL
chti yéu théng qua to: uu cac chi tiéu kinh té
9 thuat voi ham muc tiéu phite tap, dav tién
théng qua mé hinh lugng hoa sau do sit dung

chc chi tidu ky thudt khac dé tinh toan 18i wu
Pénh gia tng hop mé hinh da NL khu vyc d8
thi trinh &y bao gém nhur sau:

1/ Thiét 15p md hinh danh gia téng hop

Té wruhoakinh i,

k9 thudl cva ma hird
rm tiu lw Chi u!J it | Chiven neu Uan,:J, Chn sty loa
hlnh ht |h6||E.

An 2o
Loin ol

Hinh 7. Hé thing dink gré I khu vire 35 thy
2/ Dra ra cac chi tiéu tinh toan thong qua xac
dinh cac chi tidu t8i wu o gis ti ldn, chuyén
hoacd gid tri tir 0 dén 9
3/ Tién hanh dinh g4 m6t s3 chi i quan trong
4/ Tién hanh dénh gid mét muc uu trong sb
cAc mue tidu quan trong sau d6 quyét dinh gia
rt cia ching
5/ Xée dinh gié tn th wa cita kinh 1 va ko thedt
A=\B, +©,B, + ayB;, + &, B, 4]
Trong 8 A biéu thi téng hop gid tri t9i w
ctia kinh t€ ky thugt, B, bidu thi gia tri cia
loai NL (bao gdm chi tidu chat luong, chi tigu
kmh té NL) B la plu trang bi thiét bi (bau
gom chl 56 lidu qua thiét bi, chi phi d.au tu
kinh t€ thiét bi); By la phi Lhoug tm gdm chi
tiéu chinh xac thong tin; B, la ph: loai ké
théng (bao gbm tinh an toan, 48 &n dinh, 8
tin cdy, tinh hiéu qua).
KET LUAN
Bai bio di thio fuin 3 vdn dé: Panh gia, tdi
wu va dua ra md hinh he théng da NL khu virc
dd thy. Phureng phéap tht wn trang thai dng va
tinh cua he théng duge thiét 1ap va danh gia
boi hé thong cic chi tiéu dwoc thuc hién
luqng hoéa timg bwoc cac dang NL khong
giong nhau, tir g6 tién hanh dénh gi4 phan
tich toug hop cdc khau sir dung NL b9 phan
va téng the.

T"‘ kink|  frinn
hitw

qui

Cung v41 viéc hinh thanh hé théng NL gdm
nhiéu dang NL khic nhau, thi mmng NL
um" timg buce hinh thanh va phat. uién cae
van dé mdi. Thy truung NL cin phii ting
cudng vige cung ¢ép ¢6 hidu qua cho phy tii
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va thiét 1p ddng nhét co ché, tang cudmg xy
ding mbi lidn hé gifta nhu ciu va gia thanh
NL. Didu phdi tét ty 16 NL, lam giém tinh
hinh b4 sung dan xen, thye hién nhiéu mang
ludi ciing phuc vu
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OPTIMIZE MODEL ALSO USED FOR MANY TYPES

OF ENERGY URBAN AREAS

Thai Nguyen University, “University of Technology - TN

Nguyen Thanh Ha' ', Pham Thi Ngoc Dung:

The traditional study of energy model was previously mentroned mdependently and mdividually,
without other analysis assessed overall energy forms To improve efficiency and strengthen the
coordination between different types of vnergy, the paper analyzed optimize usage patterns and
sougces of heat (hot and cold) and elestric power applied (o wrban audience In which, the process
of transformation, distribution, storage, oplimized energy management 1s considered under many
different angles, thereby evaluating the cconomucs, rehabulity, efficiency and some benefits for the
sustanable development of natiomal cnergy system Finally, it gives some perspective and
appropriate recommendations based on the development situation and the statc of current energy use
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