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Trong bdi canh nang Iwong toan ciu dang chuyén dich manh mé sang cac ngudn tai tao, viéc lwu triv
nang lwong, dic biét 1a cong nghé pin dién da tré thanh mét hop phan téi quan trong nham dam bao
an ninh lwéi dién va thuc day qua trinh chuyén déi sang ning lwong sach. Bai bao khai quat veé thi
trwdng pin lwu triv trén thé gi®i, phan tich cac xu hwéng gan day, nhivng bién dong cua thj trwong,

dong thoi dwa ra cac dw bao trong twong lai.

'

Tong quan veé thi trudng luu tri¥ pin trén thé gidi
Thj trwong pin dién nhirng nam gén day

Thi trwérng hé théng lwu trir ndng lwong bang pin
(BESS) toan ciu da chirng kién sy tang trwdng theo
cép sb nhan. Sau nhiéu ndm bd sung céng suat & mirc
khiém tbn, cac dw an |&p d&t hang nam da tang vot,
dac biét la tir nam 2016 tr& di, trong doé pin Li-ion va
hé thdng lwu trir mudi nédng chay dan dau xu thé. Hién
nay, Hoa Ky, chau Au va chau A (dan d4u l1a Trung
Quéc) la nhirng thi trwdrng thdng tri trong Iinh virc nay.
Tinh dén n&m 2020, Hoa Ky chiém 33% cong suét van
hanh trén thé gidi (khéng bao gébm thay dién tich nang
- PHS), tiép theo la Tay Ban Nha (18%) va Burc (14%)
[1]. Nam 2021, doanh sb xe dién ctia Trung Québc da
vuot qua chau Au, cho thdy moét thj trudng ndi dia cho
pin dang phat trién nhanh chong [2].

Thi trwdng lwu triv dién cb dinh bi chi phdi cha yéu
b&i pin Li-ion, chiém 93% céac dy an lap dat quy mo
lwdi dién vao nam 2021 [2]. Trong ho pin Li-ion, da
cé mot sw chuyén dich dang ké sang cong nghé st
dung dién cwc duwong Phét phat sét liti (LFP). Céng
nghé nay dwoc danh gia cao nhe chi phi thap, do an
toan cao va vong d&i dai hon so v&i cac loai pin st
dung dién cyc dwong dwa trén niken nhw oxit liti niken
mangan cdban (NMC). Thi phan cta LFP trong linh
vire BESS tai Vuong quéc Anh dwoc dw bao sé vuwot
70% vao nam 2030 [3]. Xu hwéng nay cling dwoc
phén anh trén toan cau, khi LFP chiém 50% thi trwong
BESS Li-ion vao nam 2021 [2].
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Phan tach gia trung binh theo trong sé cta bd pin va cell (tinh
theo USD/kWh thwc t& ndm 2021). Ngudn: BloombergNEF (thang
11/2021).

Mot dac diém ndi bat cla thi trwdng pin trong thap
ky qua 1a sw sut gidm manh vé gia. Trong giai doan
2010-2021, gia trung binh theo trong sd clia mot bd
pin Li-ion da giam 89% theo gia tri thwc, t hon 1.200
USD/kWh xuéng con 132 USD/kWh [2]. Tuy nhién, xu
hwdng dai han nay da bi pha v& vao nam 2022, khi chi
phi cell pin tang Ian d4u tién trong hon mot thap ky. Sw
gia tdng nay chi yéu do gia cac nguyén liéu thé chinh
tang vot, dac biét la lithium carbonate, hydroxide,
niken va coban. Nguyén nhan la do tdc nghén trong
chudi cung ng va cac yéu té dia chinh tri [2, 3].

Twong lai cua thi trirong pin dién

Céc dy bao chi ra rang, BESS sé tao thanh xwong
sbng cla thi trong lwu trik nang lwong linh hoat trong
twong lai gan Vi duy, tai Vwong quoc Anh, BESS du
kién s& chiém 81% cong suat I&p d&t cta Hé thdng
Iwu trlr nang lwvong (ESS) vao nam 2030 va 64% vao
nam 2050. Sy tang trwdng nay duoc thuc day béi cac
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cam két Net Zero qudc gia va sw mé& rong quy mé clia
nganh san xuét nang lwong tai tao. Chi riéng téng thi
trwdng BESS cla Vwong quéc Anh dwoc dy bao sé
tang tr dwdi 2 GWh vao nam 2022, 1én hon 15 GWh
moi ndm t& ndm 2030 [3].

Thi trwérng cé kha nang sé chirng kién sy da dang
hoa cac cong nghé pin, mac du Li-ion sé gilr virng thi
phan da sé. LFP dwoc cho 1a sé cling cb vi thé nhw
la cong nghé duoc lwa chon cho cac hé thdng lwu triy
tinh, trong khi cac dién cwc NMC giau niken sé van
chiém wu thé trong linh vuc xe dién (EV) do can mat
d6 nang lwong cao hon. Hién nay c6 2 giai phap thay
thé chinh dwoc ky vong la:

Pin natri-ion (Na-ion): Céng nghé nay dang ndi 1&n
nhw mot sy thay thé manh mé va canh tranh vé chi
phi so v&i LFP. Loi thé chinh 1a sw phu thudc vao cac
vat liéu ddi dao va ré tién nhw natri, khd néng s dung
céac |4 thu dong bang nhém cho ca cuc dwong va cuc
am, tranh viéc st dung déng va cac vat liéu quan trong
nhw lithium. Pin Na-ion dwgoc dy bao sé tang tw thi
phan khong dang ké 1én hon 7% thi trwéng BESS cua
Vwong quéc Anh vao ndm 2040. Hiéu suét hoat déng
tét & nhiét do lanh hon cang lam tang thém sy phu hop
cua loai pin nay tai cac khu v dia ly khac nhau [3].

Natri-ion dwoc ky vong 1a mét trong nhivng giai phap téi wu dé
thay thé pin phét phat sat liti trong twong lai gan. Anh: ST.

Pin dong chay: Loai pin nay dac biét phu hop cho
cac tng dung lwu trir ndng lwgng trong thdi gian dai
(tv 4 gio tré 1én). Thiét ké doc dao cha chung cho
phép diéu chinh ddc lap cong suét (quyét dinh b&i kich
thwdc ctia khéi pin) va dung lwong nang lwong (quyét
dinh b&i thé tich ctia chéat dién gidi 16ng). Hién nay,
pin dong chady oxy hoa khir Vanadium (VRFB) la loai
duwoc thwong mai héa nhiéu nhat va duoc du bao sé
chiém khoang 6% thi trudng BESS cla Vwong québc
Anh vao nam 2040 [1, 3].
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Bai toan kinh té

Tinh kha thi vé mét kinh té& ciia mét dy an lwu tri
nang lwong vé co ban gan lién véi téng chi phi lap
dat - mot khodn chi phi bao gém nhiéu hang muc hon
la chi riéng céc cell pin. CAu tric chi phi tdng thé chiu
anh hwéng bdi viéc lwa chon céng nghé, cong suét
dinh mt&e (tinh bang USD/KW) va dung lwong nang
lwong (tinh bang USD/kKWh) [4].

Chi phi ctaa cac céng nghé lwu tri¢ nang Iwong
khac nhau

M6t hé théng BESS hoan chinh bao gém ba thanh
phan chi phi chinh: i) Khéi pin: gdm cac mé-dun pin va
hé théng quan ly pin (BMS) di kém. Chi phi nay thuéng
duoc bigu thi bang USD/KWh: ii) H& théng chuyén dbi
nang lwong (PCS): gdm b bién tan va cac phan cirng
khac can thiét d& chuyén déi dong dién mét chiéu (DC)
clia pin thanh dong dién xoay chiéu (AC) cia lwéi dién.
Chi phi nay dwoc tinh theo cong suét dinh murc, bang
USD/kW; iii) Can béng hé théng (BOP): bao gém tat ca
cac phan cirng khac, chi phi xay dung, mat bang, kj
thuat va chay th&r nghiém thu [1, 5].

Cac dw bao vé chi phi cho thdy, xu huéng tiép tuc
gidm dbi v&i cac hé théng Li-ion. M6t hé théng Li-ion
véi thoi lwong lwu trir 4 gio ¢ chi phi xap xi 1.630
USD/kW vao nam 2019 dwoc dw bao sé gidm xuéng
con 840 USD/kW vao nam 2030 [1].

Viéc so sanh cac loai vat liéu pin khac nhau cho
thdy suw khac biét hon nira vé chi phi. Cac mé hinh
héa cho thay, vao nam 2030, mét cell pin Na-ion duwoc
san xuat & quy mé I&n co thé dat dwoc chi phi 83
USD/kWh, gidm 4% so v&i mot cell pin LFP chi phi
thap & mirc 87 USD/kWh. Loi thé nay chi yéu dén tw
viéc str dung cac vat liéu cé chi phi thép hon [3].
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Spitalhofe, Blrc. Anh: ST.
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Téc déng cua chi phi pin dén tinh kinh té cua
céc hé théng lwu triv ndng Ireng

Dé so sanh tinh kha thi v& mat kinh té ctia cac céng
nghé lwu trir khac nhau, diéu can thiét 1a phai nhin xa
hon chi phi vdn ban dau va xem xét cac chi s hiéu
suét trong subt vong d&i nhw chi phi lwu triy quy dan
(LCOS). LCOS tinh toan tbng chi phi trén méi don vi
dién nang dwoc phéng ra trong subt vong doi cla dw
an, c6 tinh dén chi phi vén va chi phi van hanh, sy suy
giam hiéu suét va hiéu suét chu trinh sac - xa [1, 3].

Chi s6 LCOS bi anh hwéng nhiéu béi thoi lvong
lwu trlr yéu cau. Trong khi pin Li-ion thwong 1a lya
chon hiéu qua nhét vé chi phi cho cac ng dung cé
thdi lwong lwu trir ngén (I&n dén 4 gi®), chi phi trén
mdi kWh ctia chang lai tdng 1én dbi véi cac (rng dung
yéu cau thoi lwong dai hon. Nguwoc lai, cac cdng nghé
nhw pin dong chay oxy héa - khir cé chi phi ban dau
lién quan dén cong suéat cao hon, nhwng chi phi dé
tang thém dung lwong nang lwong lai thap hon. Piéu
nay tao ra moét “diém giao cat’, thwong la sau 4 gioy
lwu trlr pin dong chay cé thé tré thanh lwa chon kinh
t& hon [3].
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Buwong cong chi phi lwu triv dién quy dan theo thei lwong lwu triv.
Nguédn: Pacific Northwest National Laboratory (2020).
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Chi phi vong d&i (LCC) bao gdm tat ca céac chi phi
trong subt vong ddi ciia mét dw an ciing cung cap
nhirng hiéu biét quan trong. Pin LFP ¢ LCC thap hon
pin NMC dbi v&i cac ng dung cé thoi gian lwu triy
ngan. Nguoc lai, mat dé ndng lwong cao hon cla pin
NMC c6 thé gitp né hiéu qua hon vé mat chi phi cho
cac rng dung doi héi thi gian lwu trir dai hon mac du
chi phi ban dau cao hon. Pin dong chay Vanadium, voi
tudi tho rat dai va chat dién giai co thé tai ché sé hiéu
qua vé mat chi phi trong dai han cho cac (rng dung c6
thoi gian lwu triy tr 4 dén 12 gior hodc hon, cho du chi
phi vén ban dau cao hon [3].

Bai toan kinh té cho BESS hiém khi dwoc xay dwng
chi dwa trén mot ng dung duy nhat. Kha nang “xép
choéng” doanh thu tir nhiéu dich vu chadng han nhu:
kinh doanh chénh léch gia nang lwong (mua luc gia
thap, ban luc gia cao), ~cung cap cac dich vu phu tro
nhw diéu tan va cung cap cong suéat duw phong cho lwdi
dién Ia yeu td quyet dinh dé téi da hoa gia tri cia mot
tai san Iwu trlr va ddm bao lgi nhuan cho dw an [5].

* *

Khi thé gi&i tiép tuc mé& rong cong suét phat dién tw
nang lwong tai tao, nhu cau vé cac giai phap lwu trip
nang lwong manh mé, linh hoat va hiéu qua vé mat
chi phi sé ngay cang tang cao. Sy dbi moi lien tuc
trong cac cong nghé vat liéu pin, viéc mé rong quy md
san xuat dé dat dwoc hiéu qué kinh té theo quy md
I&n hon, va sw phat trién cla cac khung phap ly va
thi trwdng mang tinh hd tro sé la diéu toi quan trong.
Nhi*ng no lwc nay sé dam bao rang, hé théng lwu triy
nang Iuo’ng bang pin c6 the phat huy hiéu qua tiém
nang clia minh nhw mot nén tang ctia mot hé thong
nang lwong toan cau tin cay, cé kha nang phuc hdi va
bén virng &
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