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CAC NOI DUNG CHINH

. Tong quan cac van dé kinh té - tai chinh ctia BESS trén thé gioi

. Lwa chon cdng nghé, chi phi dau tw, chi phi O&M cta BESS noi lwéi tai

Viét Nam

. Tinh toan tiém nang van hanh va can doi tai chinh cia BESS noi lwéi tiv

cac nguon thu trong thi trwéng dién

. Tinh toan gia dién chap nhan dwoc cho dw an BESS noi lwéi.

. Pé xuat co’ ché gia cho BESS



OJE  TONG QUAN CAC VAN DE KINH TE - TAI CHINH CUA BESS
TREN THE GIO'

Pinh nghia BESS: Cac cong nghé luu trir nang luwgng dwgce xép trong nhom

BESS 1 cac hé luu trir dung phan vng héa hoc dé tich va xa dién.

CAC THIET Bl CHINH CUA BESS

Hé théng lwu trl nang lwong (Battery
packs/cells): gom pin Iwu trir va hé thong quan ly

il Nhém pin Lithium-
ion (Li-ion)

oin (BMS) (ZD s NhOm pin Na-ion
B6 chuyén dbi cong suat (PCS): gém bién tan, ow , —
DC/DC converter (diéu chinh dién ap pin phu hop @) (L{J) Nhém pin dong
V@i bién tan) =m (Flow Batteries)
O wl N
May bién ap tang/gidm ap L T Nhom pin nhiét do
Z cao
OZ
Hé théng diéu khién va giam sat: gdm hé théng < Nhém pin kim loai
quan ly nang lwong EMS, SCADA, RTU, PLC... O — khéng khi ]
He thdng phu trg (Balance of System -BOS): gom Nhém pin truyén
hé thdng phong chay - chiva chay, hé théng diéu th6ng

hoa nhiét d, lam mat pin, co sé ha tang, UPS

\ S

BESS néi lwéi trong hé théng dién thwdng dung nhat hién nay la pin Li-ion (loai LFP- Lithium Iron Phosphate) 3



TREN THE GIOI

zlE TONG QUAN CAC VAN PE KINH TE - TAI CHiINH CUA BESS
sl Cac thong sé kinh té - ky thuat cua BESS anh hwéng dén tinh kinh té

1. Chi phi vén dau tw:
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Q"b ng/ Cost Projections for 4-hour lithium-ion batteries (MREL)
Cost Projections for Utility-Scale Battery Storage: 2023 Update (NREL)
Historical prices for turnkey energy storage systems - La chi ph|' I&n nhat phét sinh trong V(‘)ng
Real 2024 SAW, usable doi cua tai san BESS

- Do ban ch4t méi ra doi cha pin quy md

2 |&n, nén c6 nhiéu wéc tinh khac nhau

" vé chi phi vén thue sw clia cong nghé

. 426 ’ (::;:) néy .

“ ... == - Chi phi d4u tw cia BESS sé& giam khi

. - v cong nghé ngay cang dwgc ap dung va

= = trién khai cling nhw san xuét tét hon,

. . hwdng loi tlr hiéu (’ng dwdng cong hoc
¢ 2017 2018 2019 2020 2021 2022 2023 2024 tép

Source: BloombergNEF. Note: Tumkey systems include all project equipment (DC-side battery system, power conversion system and related installation) excluding

EPC and gnd connection. Pricing based on usable capacity. Prices in 2023 and 2024 show all durations and are global volume -weighted averages of survey pricing

data based on BNEF's annual regional installation forecast (2023 price was updated this year). Prices for 2017-2022 are only for four-hour systems. Historical prices

have been adjusted using June to June inflation rates based on US Consumer Price Index (CPI) and converted using exchange rates in the end of October each 4
year.
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TREN THE GIO

TONG QUAN CAC VAN DPE KINH TE - TAI CHINH CUA BESS

Cac thong so6 kinh té - ky thuat ciaa BESS anh hwéng dén tinh kinh té

2. Chi phi van hanh:
Chi phi bao tri pin thuwéng thap

Nhung chi phi thay thé pin dinh ky (Ia chi phi chinh cla thiét bi), bo bién tan va EMS la kha Ion (sau ~10-12 nam/lan). Tan suat thay
thé pin phu thudc vao loai pin dwoc st dung, do sau xa (DoD) va diéu kién van hanh. D& gidm thiéu chi phi thay thé, viéc kiém soat

can than cac diéu kién van hanh la rat quan trong.

Chi phi tai ché va xt ly pin da qua st dung dé dam bao tuan thi cac quy dinh vé méi triedng. Khi thai bd sé phai xt ly chat thai nguy

hai trong pin va s& mét thém chi phi vao cudi doi sbng dw an

3. SOC (State of Charge):

SOC cuia BESS Ia trang thai sac, biéu thi m&rc nang lwong con lai trong pin so véi dung lwong téi da, thwdng tinh bang %. Viéc quan

ly SOC la van dé trung tdm trong tbi wu hod lgi nhuan va dé tin cay cia BESS.

Vi du: M6t hé théng BESS 200 MWh c6 SOC = 50%, thi BESS dang Iwu trir 100 MWh dién nang. Thwong khéng van hanh & SOC

0% ho&c 100% dé tranh suy gidm tudi tho.

4. Hiéu suat

« Hiéu suat = Nang lwong dau ra / Nang lwong dau vao.

« Vi duy, pin lithium-ion c6 hiéu suét ~91-95%. hiéu suét ctia pin cling sé suy
giam cham do pin tdng dan néi tré, trung binh ~ 0,1-0,3%/n&m

5. Tuéi tho:

« Tudi tho ctia BESS phu thudc vao phuwong phap van hanh & bao tri, cac
diéu kién xung quanh nhw nhiét dd, d d&m va thoi tiét. Trung binh, tai san
BESS (lithium ion) cé tudi tho ~ 15-20 nam.

6. Sw xubng cép:

« Kbhi pin ci di va duoc st dung, dung lvong lvu trir sé gidm dan va dién
tré bén trong tang lIén. Sy xudng cap cla pin lam giam dung lvgng hiéu
dung, thé hién qua SOH = State of Health la ty & dung lwong pin hién tai
so v&i dung lwgng luc méi. Dung lvgng sé€ suy giam 1-2%/nam tuy theo
cach quan ly SOC (nhw hinh vé)

Battery Health (%)

Battery Health Degradation for Different Types of Cycles
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Battery Health Degradation based on Average State of Charge (Energy Storage News)
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TONG QUAN CAC VAN DE KINH TE - TAI CHINH CUA BESS
TREN THE GIO'

CAC THI TRUONG BESS CO THE THAM GIA

va co kha nang dap trng cdng suat cam két (thweng la vai gio). BESS can quan ly SoC dé
LIuon c6 da nang luvong

(Thi trwérng ning lwgng: BESS sé nap dién vao gid thap diém, xa vao gio' cao diém, voi muc)

tiéu la mua dién khi gia ré va ban dién khi gia cao. Loi nhuan thu dwoc la chénh léch gia mua
va gia ban. Doanh thu chénh léch nang lwong dwoc coi la rdi ro vi chung doi hoi phai quan ly
cha dong sy bién dong, va it kha nang dv bao doanh thu dvw kién so v&i lubng doanh thu theo
ho’p dong Ngoai ra, pin thwc sw bi xubng cép theo thoi gian, 1am gidm hiéu qua cta nhirng tai

_san nay )

Th| trwong dich vu phu tro: BESS co thé tham gia cung cap nhiéu dich vu khac nhau hé tro’
van hanh lwdi, d4c biét phu hop voi toc dd phan hdi nhanh cia BESS nhw diéu chinh tan so
diéu chinh dlen ap, khoi dong den.. . Dé BESS c6 thé tham gia dich vu phu tro thi BESS can
duwoc |&p dat thém mét s thiét b phu hop v&i viéc cung cép tirng dich vu cu thé.

Th| trwong phan ph0| hoac thi tru’o’ng dia phwong: phu hop véi BESS c& nhé hoac trung
binh, l&p dat gan noi tiéu thu hoac két noi nang Iuo’ng tai tao, day la huo’ng di quan trong
trong lwéi dién hién dai hda (smar1 grid). BESS c6 thé tham gia glam tai dwdng day, ho tro

Th| trwong cong suat: BESS phai cam ket san sang cung cap céng suat khi dwoc yéu cau ]
'\

Cac
TT
cho
BESS
déc
lap
noi
lwdi.

Tai
Viét
Nam

tlch hop nang lwong tai tao dia phwong, tham gia diéu chinh dién ap tai khu vwc phan ph0|

Th| trwong cung trng cho khach hang: BESS duoc l&p sau cong to dién, tai nha may, toa A
nha, ho dan... dé phuc vu trye tiép nhu ciu ngwoi dung, khong nhat thiét tham gia thi trwong
dién tap trung Muc tiéu cua BESS BTM la cat glam cong suat cye dai (peak shaving), giam
hoa don dién, dw phong mét dién, khéng tham gia thi trwong dién Iwédi nhwng van mang lai
Lg|a tri tai chinh.




#JE  TONG QUAN CAC VAN DE KINH TE - TAI CHINH CUA BESS
TREN THE GIO'

CAC CO CHE GIA CHO BESS

Co che gia cé dinh (leed PPA): Gia dién cho BESS dwgc xac dinh trén co s& chi
phi dau tw, chi phl van hanh. Gia dién gan nhw khéng phu thudc thi truong bén mua
— tra gia cb dinh cho toan bd san lvong phat I1&n thi trwdng hoac tra gia cong suét cb
dinh theo céng suét dat, hoadc gia cb dinh 2 thanh phan (B Cong Thwong dang dw
thao)

J

( )
Co ché gia thj trwong (Spot-based revenue) Gia dién nang va gia dich vu dwgc xac
— dinh hoan toan theo thj trwdong. Co ché gla nay sé co rui ro cao vé doanh thu cho

BESS, nhwng tiém nang loi nhuan cao néu van hanh tét
G J

N
Co’ ché gia 2 thanh phan (Two- part Tarlff) G6m thanh phan gia cong suat cb dinh
(glong “thu phi”), va thanh phan gia nang lwvong theo thi trwvdng (BESS van phai tham
gia thi treong dién). Thanh phan gia cong suét cb dinh duwoc bo sung vao doanh thu
cua BESS gilip BESS c6 kha nang can doi tai chinh va cé l4i trong gi¢i han cho phep

( )
Co ché gia hop dong CFD (Contract for leference) BESS dwoc dam bao moét
murc gla dién hoac gla dich vu muc tiéu. Neu gla thi tredng thap hon mure gia tham

—| chiéu cb dinh, nha nwéc bu phan thiéu. Néu gia thi truong cao hon gia tham chiéu,
BESS chia Ial phan vuot. Do dé, co ché hop déng CFD sé gidm rui ro thj truéng, giup
dé vay von

. W,




TONG QUAN CAC VAN PE KINH TE - TAI CHINH CUA BESS
Kinh nghiém thé gi&i vé co ché khuyén khich dau tw BESS

TRUNG ' g

iE'
23

" Co ché Ho tro Tai chinh
Viability Gap Funding
(VGF): 1én dén 40% chi
phi dau tw ban dau

khich San xuét
(Production-Linked
Incentive (PLI))

[ Chuong trinh Khuyén |

w

Co ché bu gia va hé
tro’ tai chinh cho
BESS doc lap

Chuo’ng trinh Pau tw Cong
suéat (Capacity Investment
Scheme - CIS): bao dam

kdoanh thu dai han cho BESSJ

|| Chinh sach khuyén

khich theo khu vuwc

a N

- Tin dung thué dau tw
(Investment Tax Credit - ITC)

- Tin dung thué san xuét

Wu dai thue va hd tro san
xuét trong nwéc

|| Mién Phi Truyén Tai Lién

Bang (ISTS)

DAu thau canh tranh
va phat hién gia thi
trwdng

ITC c6ng nghé trung lap

Tro cap 13p dat pin cho ho
gia dinh

Tin dung thué cho hé gia
dinh

Khung Chinh sach Quéc
gia vé hé thong lwu triv
dién nang

Khuyén khich céng
nghé va mé hinh
kinh doanh mé&i:

Thi trwdng dién va mé hinh
kinh doanh mai:

Khuyén khich cap bang

Co ché PAu thau Canh
tranh va Phat hién Gia

_| Chuyén dbi sang co

ché gia thj trwdng

Hb tro cap bang va cong
dong

|| Co ché dau thau & thj treéng

dién:

Hau hét tai cac nwéc co kinh nghiém phat trién BESS, ngay ca nhirng nwédc cé thi truérng dién hoan chinh
van phai ap dung co ché gia hé tro' cho BESS
Do hé théng thj truéng chwa phan anh hét gia tri ma BESS mang lai, nhw gidm cét gidm NLTT, gidm tai hé
thdng, tranh blackout, 6n dinh dién ap/tan sb...Vi vay can c6 co ché gia hé tro cho BESS dé giai quyét sw
khéng hoan hado cua thi trwdng hién tai, gidm rai ro dau tw, kich ciu ban dau d& BESS phat trién nhanh,
ddng hanh cung mé rdng ndng lwong tai tao va day nhanh qua trinh chuyén déi nang lwong.
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LUA CHON CONG NGHE VA CHI PHi PAU TU BESS NOI LU0
TAI VIET NAM

. Yéu cau ky thuat — Diéu 44, Théng tw 05/2025/TT-BCT

BESS phai dap (rng diéu tan so’ cap, bat du phan &ng < 2 gidy, hoan tat trong 15 giay.

Chi c6 pin Li-ion hién dap trng tét yéu ciu nay.

Pin dong VRFB: phan (rng dién hoa nhanh (~1s) nhwng dé tré hé thong 2-10s — kho dat tiéu chuén.
Pin kim loai — khéng khi: dap rng cham (>10s) — khéng phu hop diéu tan.

Pin Na-ion: kinh t& hon nhwng thiéu chirng minh kha nang diéu tan + tudi tho thap.

. Xu hwéng so gio lwu trir cia BESS (theo Diéu chinh QHD VIII)

DPén 2040: trung binh ~2,2 gio.
Giai doan 2041-2050: tang 1én 4—6 gio:.
— Giai doan 2026-2030: phu hop nhat Ia pin Li-ion, dac biét LFP vi an toan nhiét tét & tudi tho cao.

4,
BESS can dau tw thém nhiéu hang muc dé dat chuan ky thuat Viét Nam (Piéu 44, thdng tw 05/2025/TT-BCT):

. Chi phi dau tw BESS

1 Megapack Tesla (2XL, 1.9MW / 3.9MWh) gdm: pin LFP, inverter, lam mat, EMS co ban, diéu tan so
cép...

Gia tham khao 2025: 1 triéu USD/Megapack (~256 USD/kWHh), chwa gém thué — logistics — lap dat.

Gia BESS Trung Quéc thip hon (khoang 84 USD/kWh) nhwng chét lwong va tinh ndng khéng hoan toan
twong dwong.

Chi phi bd sung khi dau néi lwéi Viét Nam

Tram bién ap tang ap (110-220 kV), dwéng day dau néi, ha tAng phu tro.
Hé théng diéu khién cip cao: AGC (diéu tan th cap), SCADA, PMU, PQ, PSS, giam sat sw cb.
Tich hop diéu dé — thi trwdng dién: diéu khién xa, bao mat, giao tiép dir liéu.




zlE THONG SO KY THUAT DIEN HINH CUA HE THONG BESS
100MW — 200MWh NOI LU'O'l VIET NAM

1. Quy mé hé thong
« Cbng suét danh dinh: 100 MW
Dung lwvong lwu trir: 200 MWh
Thoi gian lwu triv: 2 gio
2. Chu ky & suy giam pin
*Sé chu ky:
6.000-7.000 chu ky (xa sau 100%).
~8.000 chu ky khi gitr SOC 10-90% + lam mat tét.
*Suy giam dung lwong:
Gidm 1,5% sau 1.000 chu ky d4u.
Néu SOC 0-100% — gidm trung binh ~2%/n&m (~20% sau 10 nam).
Néu SOC 10-90% — giam ~1%/nam.
Giam dung lwong chi 1am gidm thi gian lwu triy, khéng gidm céng suat nap/xa tirc thoi.
3. Hiéu suét & tubi tho
« Hiéu suat chu trinh: 91% (suy gidm 0,1-0,3%/nam).
«  Tudi tho pin: 15—-20 nam (phu thudc ché do van hanh).
4. D6 tin cay ky thuat
» Forced outage rate: 0,35% (~30 gi&d/nam).
* Planned outage: ~30 gi&¢/nam.
5. Chirc nang & tich hop hé théng
« Diéu tan so cap & ther cép: v C6
« Diéu ap & cong suét phan khang: v C6
« Twong thich diéu do & giam sat:
«  SCADA-AGC — PSS — PMU — PQ monitoring: v Day du

10



#JE  CHIPHIDAU TV BESS - XU HUGNG & UOC TiNH CHO VIET

NAM

1. Xu hwéng chi phi dau tw BESS toan cau _a0 o WO g Keymarketssfourhour
«Chi phi rat khac nhau tiy dy an: <200 — >500 USD/kWh (IEA 2
2024). 3 300\ N 300
*Trung binh toan cau (2 gi® lwu triv): g 200 o N a— 200 NN

* 2022: ~300 USD/kWh B 100 o ———————

« 2030: ~200 USD/kWh ({33%) 2

+ 2050: ~150 USD/kKWh (l50% SO VO 2022) 2020 2030 2040 2050 2020 2030 2040 2050
*Mbt sb du bao than trong hon: pin 2 gi® ~450 USD/kWh hién ——one-hour  ——two-hour ——United States European Union
nay, 400 USD/kWh vao 2030. ——fourhour  ——eighthour o e
*Viét Nam (LFP — 2h):

. Cém nang Céng nghé 2023: 264 USD/KkWh nam 2030 Total upfront costs of utility-scale battery storage decline 30-40% by 2030,

« PECC2 (2023): 360—420 USD/kWh | Thi cong - o ThitKE

chay thir EPC; phap ly — dw
= AGC, SCADA, 4; 5% phong; 3; 4%
2. Wérc tinh chi phi dau tw BESS 100MW—200MWh P
tai Viét Nam nam 2025 (Phwong an co’ s®) k
Téng chi phi: 75,2 triéu USD — ~376 USD/kWh (nhap = Tram bién ap
khau pin — thiét bj chinh, con lai néi dia hoa) 0KV 6-8%
BESS néi lwéi theo Thong tw 05/2025/TT-BCT sé& dat Thué nhap - Megapack
hon BESS thoéng thuwdng ~10-15%. khau + VAT; Tesla 2XL (gia
7.7,10% ~256 USD/kWh

X ; 51.2; 68%
= Van chuyén & ) °

logistic; 0.3;
1%
3. Cac phwong an chi phi dau tw (theo BNEF 2025 — chi phi giam manh)
*PA Giam 20%: ~300 USD/kWh
*PA Giam 50%: ~188 USD/kWh

11



UO'C TiNH CHI PHi O&M CUA BESS

iE'

" 1. Chi phi van hanh bao dwng cia BESS Iwa chon theo Ca3m nang céng nghé san xuét dién Viét Nam 2023
*FO&M: 450 USD/MW/nam (sau néi dia hoa).
*VO&M: 2,1 USD/MWh/chu ky.
+Chi phi van hanh MBA tang ap: = 2% chi phi dau tw (~120.000 USD/nam).
2. Chi phi thay thé linh kién
*Pin: thay sau ~12 nam néu van hanh chu ky sau
* Hién tai 200 USD/kWh, sau 10 nam 100 USD/kWh.
*PCS / Inverter: thay sau 10—15 nam
* Hién tai 50-60 USD/kW, sau 10 nam con 35-45 USD/kW.
*EMS/SCADA/PSS: nang cép sau 7-10 ndm
+  1-2triéu USD/hé théng.
3. Chi phi xtr ly chat thai pin cuéi d&i
+2-3 EUR/kg; 1 MWh pin LFP = 6,67 tan.
*VV&i 200 MWh: 3—4,5 triéu USD chi phi xt ly.

Hang muc chi phi Uéc tinh chi phi 4. Téng hop chi phi O&M trung binh
USD . — theo ché dd van hanh
O&M c0 dinh cua pin 45000/nam Hang nam oTruJb,ng hosp van hanh nhe (300_400 chu
O&M bién déi cta pin (362 chu 150000/n3m Wi kylna[n, sgc 10_99%) o
— Khéng can thay pin gilra ky, cé the van hanh 20

Chi phi O&M cua MBA tang ap 120000/nam Hang nam nam
Thay pin (nam thir 13, tuy phwong — O&M trung binh: 0,565 triéu USD/nam
an van hanh), chi phi dau tw pin 20000000 1 1an (n&m 13) — 2.825 USD/MWh/nam.
giam con 100 USD/kWh *Trwdng hop van hanh nang (500-700 chu
Thay PCS-bién tan (nam thi 12 4000000 11an (nam 12) ky/nam, hoac SOC 0-100%)
Nang cap hé thong quan ly ning L — Phai thay pin tir nam thir 13 hogc chi van hanh
lwong EMS (nam thar 11 1000000 11an (nam 11) 1581?/” binh: 1.5 triéu USD/n
Chi phi xt ly chat thai nguy hai Y - rung binn. 1,5 treu ham

o PR SEVES 3000000 N&m cubi . 7.480 USD/MWhinam.




JE TINH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DPIEN VIET NAM

Phwong phap luan tinh toan

Chi phi dau tw, O&M, chi phi huy dong
t6 may clia cac loai hinh cong nghé

Co’ ciu ngudn

Chi phi nhién liéu dién trong
twong lai da
dworc tinh toan

Chi phi thiéu hut dién theo PC QHP

nang VIl

Yv

Chi phi d4u tw truyén tai, )

O&M va tbn that truyén  |[»] Ham muc tiéu toi

tai dién gitra cac ving thiéu héa chi phi

bién déi caa toan hé
théng c6 tinh dén
cac rang budc.

Cac rang budc vé van hanh hé
théng:

- Cac rang budc v& van hanh cua cac
loai hinh cdng nghé: hiéu suét, FLHs,
théng sb huy dong té may, chi tiéu
phat thai, théng sb hd thay dién, tbc
do gi6 va bidu dd cong suét dién mét
troi 8760 h theo tirng vung, tinh...

- C4c rang budc dadm bao tiéu chuén
ky thuat, tiéu chuan van hanh HTD,
quy trinh lién hd, lwdi dién truyén tai,
dich vu phu trg, gi¢i han vé cung cap
va bao tiéu nhién liéu...

- Pap ng biéu dd phu tai 8760 h
tirng vung.

- Gidi han truyén tai ky thuat cta lwdi
dién lién vang

Dién nang nap/ phat dién cua BESS theo tirng gi®, chi phi bién
vung theo tirng gi®, chi phi nap dién cua BESS, doanh thu thij
trwong cua BESS _theo tirng gi&

+ Mo hinh tinh toan: Balmorel Viét Nam

Yunnan

Trung Trung BG

*

Hoang Sa islands

Trung B
Cambodia

*

Truong Sa islands

+ 3 vj tri BESS tinh toan: Bac Bd, Trung Trung B, Nam B6. Nam bat dau van hanh: 2026

+ Cac théng sé dau vao:

- Dv bg’\o phu‘téi co s& Diéu chinh QHD VI
- Co cau nguon dién va lwgi truyén tai lién vang theo kich ban co s BC QHD VIII

- Céc théng sb kinh té - ky thuat ngudn dién, sb liéu vé tiém ndng nang lwong so cap, dw bao gia nhién liéu so cap, dw bao chi

phi ngoai sinh theo Diéu chinh QHD VIII

13
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Cac phwong an chién Iwo'c van hanh BESS noi lwéi 100MWx2h

Phwong an 1: BESS tham
gia thi trwong dién nang
hoan toan, kiém soat ty lé
SOC (trang thai sac) trong
khoang 10%-90% dé tang
tudi tho

*+ BESS100MWx2h c6 dung
lwgng kha dung la 80%, chi
c6 thé nap/phat trong
khoang dung lvgng 160
MWh/chu ky.

+ , BESS sé c6 do suy gidm
dung lvgng thap (1%/nam),
sau 20 nam van hanh dung
lwong con dat 81%

« Tubi tho cuia pin dat khoang
8000 chu ky. Dw an BESS
sé duwoc tinh toan van hanh
trong 20 nam.

HE THONG DPIEN VIET NAM

Phwong an 2: BESS tham

gia thi trwong dién nang

hoan toan xa sau voi hé
so SOC twr 0-100%

* BESS c6 thé nap va xa
100% cong suat dat, BESS
sé suy giam dung Iuo’ng
nhanh (2%/n&m), tudi tho
cua pin chi dat khoang
6000 chu ky (~15 nam van
hanh).

* PA2A: Dy an BESS van
hanh trong 15 nam, khéng
thay thé thiét bi

* PA2B: Dw an BESS sé
dwoc van hanh 25 nam, sé
thay bién tan vao nam ther

12, thay pin vao nam thw
13

Phwong an 3: BESS danh
40MW tham gla dich vu
diéu tan thr cap, 50MW

tham gia giao dich thi
treng dién nang, va kiém
soat SOC trong vung an
toan 40%-60%

+ Vi du chién lwoc van hanh
linh hoat nhw sau:

- Sac pin vao gi® thap diém
(3-4h ,12-14h)

- Tham g|a thi tru’o’ng dién
nang vao gi¢ cao diém
sang (8h-10h) va cao diém
t6i (17h-20h)

- Diéu tan vao cac gio con
lai: wu tién diéu tan vao
ban dém do nhu cau théap,
gia dién thap, SOC it bi anh
huwéng, va vao gilra trwa
(thtba ngudn) dé tranh tha
nap dién tr NLTT dw thira.

+ Nhw vay sb gi® tham gia
dich vu phu tro cia BESS
c6 thé dat t¢i 16 gid/ngay

E TINH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG

Phwong an 4: BESS cung

cap dich vu diéu tan they
cap hoan toan

* BESS 200MWh chi nén st

dung 80% dung lvgng
(SOC tr 10%-90%), tirc la
cong suét kha dung 1a
160MWh.

BESS100MWx2h chi nén
tham gia diéu tan v&i 40%
cong suat (ttrc la 40MW) dé
tang thoi gian tham gia
trong ngay (c6 thé dat
khoang 20 glo’/ngay) it rai
ro SOC vuwot gi¢i han va
giup tham glan diéu tan én
dinh subt nam, tang tinh
san sang va do tin cay
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JE TiNH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DIEN VIET NAM

Két qua tinh toan huy déng cta 3 dw an BESS-100MW-200MWh van hanh theo Phwong an 1

San lweng nap va phat dién cia cac dw an BESS theo mién- Doanh thu phat dién va chi phi nap dién ti thj trwong dién
trwong hop SOC 10%-90% cua cac dw an BESS. Don vi: Nghin USD
Mangmuc | 2026 | 2027 | 2028 | 2020 | 2030 | 2035 | 2040 | 2045 e nos | messcomer | mESs-sous |
- BESS — North BESS — Center
1. San lwong nap Doanh
GWh Chiphi Doanh Chiphi  thu
BESS-North 270 358 501 735 707 593 567 285 Chi ohi Doanh th thu oht hat
BESS-Central 463 515 472 608 637 599 538 397 tpni oann thu — nap uphat — nap pha
EEXE 535 608 782 694 692 661 495 376 nap dién phatdien  dién dién dién dién
2. San lwong phat | 2026 | 1288 1753 1792 2805 2211 3363
GWh 2749 3004 2175 3355 2379 4713
BESS-North 246 325 454 665 638 53.0 502 250 3827 4170 2023 3220 4749 6804
ST (gio) ] cO | gon)| WO G G f G0 | A5HH] A0 3444 6516 2252 5782 2093 6172
BESS-North 246 325 454 665 638 530 502 250 4317 5574 3356 5071 3672 5903
BESS-Central 421 467 428 550 575 536 476 348 2537 6011 1739 5209 1367 5080
SRR 487 552 709 628 625 591 438 329 1345 3168 1612 3992 1712 3869

S6 chu ky ciia BESS100MW-2h hoat déng trong 20 nam van hanh

S e I ) 0 T T ey
: trong 20 nam

BESS-North 169 226 320 474 460 407 412 220 7807
BESS-Central 280 325 301 392 414 412 391 306 7699
WEIEEEEEETTY 334 384 499 447 451 454 360 290 8277
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JE TiNH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DIEN VIET NAM

Két qua tinh toan huy déng cta 3 dw an BESS-100MW-200MWh van hanh theo Phwong an 2A

Phwong an 2A - Trweong hop SOC 0-100%- khong thay pin, van hanh 15 nam

60.9 68.3 86.8 76.1 74.8 66.6 45.8
3.Tmax

BESS-North 307 402 556 806 765 597 525
BESS-Central 526 578 524 666 688 603 498
609 683 868 761 748 666 458

(Hangmuc | 2026 2027 ] 2028 | 2029 | 2030 2035| 2040

33.8 442 61.4 89.1 84.7 66.8 59.3 X .

57.8 63.7 57.8 736 763 67.5 56.3 Tong s6 chu ky trong 15
[BESS-South X 75.2 95.7 84.1 82.9 74.5 51.8 nam van hanh ctia BESS-North
la 5940 chu ky, BESS-Center I3
307 402 556 806 765 597 525 5830 chu ky, BESS-South la
52.6 57.8 52.4 66.6  68.8 60.3 49.8 6550 chu ky

| BESS-South |

Ei S

| BESS-North |

| BESS-Central |

| BESS-South

Doanh thu phat dién va chi phi nap dién ttr thi trwdng dién
cua cac dw an BESS- Phwong an 2A. Bon vi: Nghin USD

“m
Doanh
Chi phi nap Doanh thu Chi phi Doanh thu Chi phi thu phat
dién phat dién nap dién phat dién nap dién dién
| 2026 | 1610 2191 2241 3506 2763 4203
3402 3717 2691 4151 2943 5832
| 2028 4686 5106 2477 3943 5815 8332
| 2029 | 6150 7967 3767 5811 4839 7040
| 2030 4126 7805 2697 6926 3586 7394
| 2035 4863 6278 3780 5711 4136 6649
| 2040 | 2655 6291 1820 5451 1431 5316
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JE TiNH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DIEN VIET NAM

Két qua tinh toan huy déng cta 3 dw an BESS-100MW-200MWh van hanh theo Phwong an 2B

Phwong an 2B - Trwwo'ng hop SOC 0-100%- thay pin vao nam thir 13, van hanh 25 nam
| Hangmue | 2026] 2027 2028 20291 2030 2035| 2040 | 2045 2050

1. San lwong nap (GWh)

BESS-North 33.8 44.2 61.4 89.1 84.7 66.8 79.1 37.9 24.7
BESS-Central 57.8 63.7 57.8 73.6 76.3 67.5 75.1 52.7 33.4
66.9 75.2 95.7 84.1 82.9 74.5 69.1 49.9 24.6

2. San lwgng phat (GWh)

BESS-North 30.7 40.2 55.6 80.6 76.5 59.7 71.7 34.0 22.0
BESS-Central 52.6 57.8 52.4 66.6 68.8 60.3 68.0 473 29.6
60.9 68.3 86.8 76.1 74.8 66.6 62.6 448 21.9

3.Tmax

BESS-North 307 402 556 806 765 597 717 340 220
BESS-Central 526 578 524 666 688 603 680 473 296
609 683 868 761 748 666 626 448 219

Doanh thu phat dién va chi phi nap dién tir thi triwd'ng dién cua cac dw an BESS — Phwong an 2B- thay
pin, van hanh 25 nam. Pon vi: Nghin USD

[ BESS—North |  BESS—Center |  BESS—South |

“ Doanh thu phat Chi phi nap Doanh thu Chi phi nap Doanh thu

Chi phi nap dién dién dién phat dién dién phat dién
[ 2026 | 1610 2191 2241 3506 2763 4203
3402 3717 2691 4151 2943 5832
[ 2028 | 4686 5106 2477 3943 5815 8332
[ 2029 | 6150 7967 3767 5811 4839 7040
[ 2030 4126 7805 2697 6926 3586 7394
[ 2035 | 4863 6278 3780 5711 4136 6649
[ 2040 | 3540 8594 2426 7448 1908 7263
[ 2045 | 1785 4310 2139 5430 2273 5262
[ 2050 | 1589 4154 2631 5195 2061 3978
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JE TiNH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DIEN VIET NAM

Két qua tinh toan huy dong cta dw an BESS North-100MW-200MWh van hanh theo Phwong an 3

BESS danh 40MW tham gia dich vu diéu tan thir cap, 50MW tham gia giao dich thj tredng dién néng, va
kiem soat SOC trong vung an toan 40%-60%

Ndmdwan | 2026] 2027 2028 | 2029 | 2030 2035| 2040 2045
San lweng nap cho phan tham gia thi trwwo'ng 16.9 223 313 46.0 44.9 371 354 178

San Iwong nap cho phan cung cap dich vu dieu 38.2 38.3 38.3 38.4 38.5 38.9 39.3 39.7

San lwong phat cho thj trwong dién nang (GWh) 15.4 20.3 28.4 41.6 39.9 33.1 31.4 15.6
San lwong cam két cung cap dich vu diéu tan

GWh) — o tinh 16 gidinga _ 232 232 232 232 232 232 232 232
San lwong dieu dong thwc te cho dieu tan (GWh) 35 35 35 35 35 35 35 35

— wére tinh 15% san lwong cam két

Doanh thu thi trird'ng va chi phi nap dién ttr thi trwwé'ng dién cua cac dw an BESS — Phwong an 3.
DPon vi: Nghin USD

“ BESS _ North BESS - Center BESS_South

Doanh thu ttr Doanh thu ttr

Doanh thu tir diéu tan diéu tan thir cap diéu tan thir cap
Chi phi nap dién ther cap va thi trwébng  Chi phi nap dién va thi trwong Chi phi nap dién va thi tredng

[ 2026 | 2626 6193 2599 6850 2960 7199
4661 5921 2977 6139 2984 6989
[ 2028 | 5319 5966 2906 5372 5297 7612
[ 2029 | 5826 5200 3909 4087 4707 4721

[ 2030 | 4027 4825 2769 4366 3744 4611

[ 2035 | 5529 12334 4275 12019 4454 12540
[ 2040 | 3343 9039 2356 8538 1939 8457
[ 2045 | 2711 6869 2619 7383 2879 7306
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JE TiNH TOAN TIEM NANG VAN HANH CHO BESS NOI LUOI TRONG
HE THONG DIEN VIET NAM

Két qua tinh toan huy déng ctia dw an BESS North-100MW-200MWh van hanh theo Phwong an 4

BESS tham gia dich vu diéu tan thir cap hoan toan

 Nsmdwan | 20261 20271 2028 20201 2030 2035 20401 2045

San lweng nap cho phan cung cap dich vu dieu
tan (GWh) — wérc tinh 47.7 47.8 47.9 48.0 48.1 48.6 49.1 49.6

San lwong cam két cung cap dich vu diéu tan
GWh) — wéc tinh 20 gio/ngay, 362 ngay/nam 290 290 290 290 290 290 290 290

San lwong diéu dong thwc té cho diéu tan
h) — wéc tinh 15% san lwong cam két 43 43 43 43 43 43 43 43

Wéc tinh doanh thu tir diéu tan thir cap va chi phi nap dién ti thj tredng dién cta cac dw an
BESS - Phwong an 4. bon vi: Nghin USD

| BEss_Notn BESS _ Center BEss_south

Doanh thu t&r diéu Chi phi nap Doanh thu tw Doanh thu tt
Chi phi nap dién tan thiv cap dién diéu tdn thr cAp  Chi phi nap dién  diéu tan th(r cap
[ 2026 | 2502 6371 1849 6371 1973 6371
A 4050 5054 2022 5054 1872 5054
[ 2028 | 4037 4199 2052 4199 2911 4199
| 2029 | 3666 1361 2457 1361 2763 1361
[ 2030 | 2596 941 1702 941 2204 941
| 2035 | 3960 11063 2722 11063 2699 11063
[ 2040 | 2484 6603 1587 6603 1356 6603
| 2045 | 2671 6111 2014 6111 2261 6111
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JE CAN DOI TAI CHINH CHO BESS NOI LUOI TRONG THI TRUONG
BAN BUON DPIEN CANH TRANH

YV V V V

Cac gia thiét tinh toan

Téng mirc dau tw dw an BESS 100MW-2h
theo 3 phwong an chi phi dau tw, chi phi O&M
cb dinh, O&M bién dbi, chi phi thay thé thiét bj
(bién tan, EMS), chi phi x& ly chat thai nguy
hai

Ty 1& vbn vay: 70%

Lai vay: 9%

Thoi gian tra gbc va 1ai: 10 ndm

Thué thu nhap doanh nghiép: 20% lgi nhuan
trudc thué (Thong tw sbé 78/2014/TT-BTC
ngay 18/6/2014 cua B6 tai chinh)

Chi phi nap dién, doanh thu phat dién, tham
gia dich vu phu trg cia BESS theo tinh toan
huy déng tr mo hinh.

Doi sbng dw an: 20 nam dbi véi cac phwong
an 1, 3 va 4; 15 ndm dbi voi phuwong an 2A,
25 nam dbi véi phwong an 2B.

Chi thay pin gitra ky déi véi phwong an 2B

Két qua tinh toan NPV ctia dong tai chinh trong vong doi
cua cac dw an BESS 100MW-2h déc lap noi lwéi theo cac

phwong an chién lwo'e van hanh. BDon vi: Nghin USD

| TT_| Phuongan | BESS-North | BESS-Center | BESS-South |

I Chi phi dau tw BESS theo phwong an co sé (376 USD/kWh)
Phwong én 1 -56759 -53263
Phuwong an 2A -57205 -53107
Phuwong an 2B -58294 -54071
Phwong an 3 -50881 -43775
Phwong an 4 -58353 -49917
Chi phi dau tw BESS giam 20% (300 USD/kWh)
Phwong an 1 -43,493 -39,997
Phwong an 2A -43,939 -39,841
Phuwong an 2B -45,029 -40,805
Phwong an 3 -37,615 -30,571
Phwong an 4 -45,108 -36,758
Chi phi dau tw BESS giam 50% (188 USD/kWh)
Phwong an 1 -23,595 -20,099
Phwong an 2A -24,041 -19,943
Phwong an 2B -25,131 -20,907
Phwong an 3 -17,885 -10,845
Phwong an 4 -25,382 -17,060

-53585
-53549
-54252
-46350
-52789

-40,319
-40,284
-40,987
-33,169
-39,632

-20,421
-20,386
-21,089
-13,444
-19,913
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#

CAN DOI TAI CHINH CHO BESS NOI LUOI TRONG THI TRUONG
BAN BUON PIEN CANH TRANH

1. Hiéu qua tai chinh hién tai

Tat cd phuong &n van hanh BESS noi luéi tai mién Bac, Trung, Nam déu cho NPV dong tai chinh &m Ién
(sO tien tham hut ca vong doi khoang -30% dén -80% CAPEX).

Ngay cé khi CAPEX gidm con 188 USD/kWh, NPV dong tai chinh vAn Am — dw an khodng thé hoan vén.

Chi v&i doanh thu tir thi truong gom thi treong dién ban budn va dich vu diéu tan theo quy dinh hién nay —
BESS doc lap sé khéng di doanh thu dé can déi véi chi phi.

2. Hiéu qua giira cac chién lwoc van hanh

Phuwong a’}n 3 (tham gia ca thj trwdng dién nang + dich vu phu tro’) mang lai loi nhuan tét nhat, nhung doi
hoi nha dau tw phai cé nang lwc dw bao & van hanh thi trvdng cao.

3. Khac biét giira cac mién

Mién Trung & Nam c6 nhiéu NLTT hon — gia nap thdp — NPV dong tai chinh cao hon mién Bac.
Mién Bac can hb trg tai chinh manh hon dé phat trién BESS.

D

Can co ché dic thu (gia cong suat bd sung/ hop déng bu dap/ phu cép dich vu) dé thu hat
dau tw BESS phuc vu tich hop NLTT.
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z’E TiNH TOAN GIA PIEN CHAP NHAN BDU'O'C CUA BESS NOI LU

Dim bdo dw dn BESS c6 kha néng thu héi chi phi véi hé sé FIRR la 10,5%, gid thiét ldi vay 9%

-l 1. M6 hinh tinh gia dién cho BESS theo dién nang phat trén thi trwomg |
Gia dién niing toan phan chap nhin dwoc ciia BESS theo G,Ia dl?lrl ning ho tre' them chap I}l}@‘.’,d“’?’c cho
hinh thirc gia khong doi trong sudt doi song duw an. cac dy an BESS-100MW-2h (ngoai gia thi
Pon vi: Uscent/kWh trweong). Pon vi: Uscent/kWh
| TT | Phwong an | BESS-North | BESS-Center | BESS-South M T [ Phwong an | BESS-North | BESS-Center | BESS-South
EI Chi phi dau tw BESS co sé— 376 USD/kWh dung lwvong I chiphi dau tw BESS co s& — 376 USD/kWh dung lwong
B Phuong an 1 26.3 23.3 22.6 B PA1 16.3 14.6 13.3
I Phuong an 2A 24.9 21.9 21.2 I PA2A 15.3 13.5 12.1
B Phuong an 2B 23.6 20.8 20.4 I PA2B 13.6 12.2 11.1
Phwong an 3 21.5 19.2 19.5 0 PA3 10.9 9.2 9.4
Phuong n 4 30.0 27.4 28.3 B PA4 19.2 16.5 175
I Chi phi d4u tw BESS giam 20% — 300 USD/kWh dung lvong 21 Chi phi dAu tw BESS giam 20% — 300 USD/kWh dung luong
B Phwong an 1 22.5 19.7 19.4 B PA 12.6 11.1 10.0
I Phuong an 2A 21.4 18.6 18.3 I PA2A 11.8 10.2 9.2
B Phuong an 2B 20.6 17.9 17.8 B PA2B 10.6 9.3 8.5
" Phwong an 3 18.7 16.4 16.9 0 PA3 8.1 6.5 6.8
Phwong 4n 4 25.7 23.0 23.9 B PA4 14.9 12.3 13.2
1 Chi phi dau tw BESS giam 50% — 188 USD/kWh dung luvong ﬂ Chi phi dau tw BESS gidm 50% — 188 USD/kWh dung lwong
B Phuong an 1 16.9 14.4 14.6 B pAt 7.0 5.8 5.2
I Phwong an 2A 16.2 13.6 13.9 B PA2A 6.6 53 48
B Phuong an 2B 16.1 13.6 13.9 B PA2B 6.1 4.9 44
I Phuwong an 3 14.5 12.3 12.9 I PA3 4.0 2.5 2.9
Phwong an 4 19.2 16.6 17.4 B PAg 8.5 6.4 6.9

« Gia dién nang toan phan chip nhan dwoc ctia BESS sé cao hon gia tran thi trudng dién rat nhiéu, nén viéc ap dung hop déng CFD déi
v&i mirc gia tham chiéu trén tai Viét Nam sé khéng phu hop.

« Gia dién nang hé tro thém (ngoai gia thi trwdng dién) chdp nhan dwoc clia BESS ciing kha cao so véi gia thi trwérng hién hanh.

+ Khé xac dinh san lwong phat ciia BESS dé chirng minh doanh thu cho céac td chirc cho vay vén, dan dén khé khan trong huy déng vén



:’E TiNH TOAN GIA PIEN CHAP NHAN BDU'O'C CUA BESS NOI LU

Dim bdo dw dn BESS c6 kha néng thu héi chi phi véi hé sé FIRR la 10,5%, gid thiét ldi vay 9%

1. M6 hinh tinh gia dién cho BESS theo gia 2 thanh phan: thanh phan dién niing theo gia
thi truong dién, thanh phan cong suat dwge hod tre thém ngoai thi trueong

Gia cong suit bo sung chap nhin dwoc cho cic dw an BESS-100MW-2h. Pon vi: USD/kW/nim, @2020

B PA1 81 76 77
I PA2A 92 86 86
I PAZB 82 77 77
I PAs 72 63 67
B PA4 83 72 76
P21 Chi phi dau tw BESS giam 20% — 300 USD/kWh dung lwong
B PA1 62 58 58
I PA2A 71 65 65
I PA2B 64 59 59
I PAs 54 45 48
N PAg 65 54 58
10 Chi phi dau tw BESS giam 50% — 188 USD/kWh dung lwong
B PA1 34 30 30
I PA2A 39 33 34
I PA2B 36 31 31
I PA3 27 17 21
N PAg 37 26 30

I Chi phi dau tw BESS co s& — 376 USD/kWh dung luvong
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Phwong an 1

376 USD/kWh

376 USD/kWh

300 USD/kWh 188 USD/kWh
Suét dau tw
—@—BESS-Center BESS-South
Phuwong an 1

300 USD/kWh 188 USD/kWh
Suét dau tw
—=@—BESS-Center BESS-South

«Thé hién rd cac ngudn doanh thu xuét phat tir dac diém van hanh ctia BESS. Nhiéu nguén doanh thu: thj trwéng dién + dich

vy phu trg — tao d@ng’luc vén,hénh hiéu qua. ]
*Thém gia cong suat co dinh dé dam bao tai chinh va huy déng von.

*Khong anh huéng dén gia thi tru”c‘rng, dién,’vé quy dinh thj trub’ng hién hanh. )
-Lu"u y:,Kh(') xac dinh _gié cbng suat néu thiéu dir liéu \{én hanh; can quy dinh rd diéu kién dé dwgc nhan thanh toan gia céng
suat, neu khoéng sé dé bj danh gia la “tra tien khéng gan véi hiéu qua van hanh”
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iE' DE XUAT CO CHE GIA PIEN CHO BESS NOI LUO1 bOC LAP

1. Ap dung co’ ché gia 2 thanh phan dé khéng anh hwéng gia thi trwong dién:

=  Gia dién nang: theo thj trwong — BESS t6i wu mua thap — ban cao va tham gia dich vu phu tro.

= Gia cong suét cb dinh bd sung: hé tro dam bao dong tién 6n dinh, hé trg bu CAPEX va tang kha ndng huy dong von.

2. Hai phwong an xac dinh gia cong suét:

= Bo Cdng Thuong céng bd gia hang nam — don gian, phu hop giai doan dau (2026-2027), hé tro thi diém nhwng thiéu canh
tranh.

=  PAu thau canh tranh gia cdng suat — minh bach, phan anh dang chi phi, ap dung tlr 2028 tré& di khi thi trwérng phat trién.

3. L6 trinh dé xuét:

= 2026-2027: Céng b gia céng suat khuyén khich theo ving.

= Sau 2027: Chuyén sang d4u thau céng suat BESS theo ving/cum.

4. Pé xuat hé tro dau tw BESS:

= HG tro mdt phan vén dau tw ban dau, wu dai thué — tin dung xanh, gidi ngan theo tién do.

= Khuyén khich ndi dia héa san xuat BESS dé giam chi phi trong dai han.

5. Dé xuéat stra dbi van ban phap ly

+ Stra d6i Théng tw 21/2024/TT-BCT (quy dinh vé van hanh thj truong ban budn dién canh tranh):

« BO sung vai tro BESS, quyén tham gia thi trwérng ctia BESS.

»  Trong quy dinh gia dién va gia dich vu phu tro: b6 sung cong nhan BESS 1a ngudn phu tro da diéu kién thanh toan, bd sung co
ché tinh gia dién nap va gia dién xa cho BESS trong thi trwdng dién.

»  Trong quy dinh dau ndi va do dém: bé sung mé hinh "ngudn hai chiéu", phan biét san lvgng dién nap vao (mua), san lvong
dién xa ra (ban). Cho phép BESS ap dung chu trinh thanh toan riéng cho tirng chiéu

+ Ban hanh thong tw quy dinh co ché hé tro ngoai thi truong (gia cong suét, wu dai thué/tin dung...), va xac dinh ro: BESS tham

gig thi trL’Fdng nang lwong + dich vu phu tro; doanh thu dén tir chénh léch gia nap/xa, thanh toan dich vu phu trg va phi céng suat

ho trg bo sung.
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Thank youl!

Institute of Energy

06, Ton That Tung, Dong Da, Ha Noi

Tel: (8443) 8 523 730 - 8 529 310 - 5 743 279
Fax: (8443) 8 539 302 - 8 523 311

Website: http://www.ievn.com.vn
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