HUGNG DAN TOAN DIEN
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Lua Chon BESS
Cho Doanh Nghiep
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Battery Energy Storage System

Tai liéu tham khao gitp doanh nghiép hi€u dung,
danh gia chuan va lya chon duogc hé thong luu
trit dién phu hop vai thuc trang van hanh.

Q Hiéu ban chat BESS & cong nghé pin

E Tiéu chi ky thuat & thuong mai

0 Cau hdi kiém tra nha cung cap

2026 | Tai liéu tham khao doéc lap



NOI DUNG TAI LIEU

BESS la gi? Tai sao can BESS?

Hiéu ding ban chat trude khi dau tu

Cac cong nghé pin pho bién

LFP, NMC, Chi, dong chay — so sanh & phu hop

Panh gia nhu cau doanh nghiép

Xdc dinh cong suat, thoi gian luu trlr, muc tiéu

Tieu chi lua chon ky thuat

Vong doi, hiéu suat, an toan, BMS, PCS

Tiéu chi thuong mai & phap ly

Gi4, bao hanh, chirng nhan, nha cung cap

Danh sach cau hoi kiém tra

Checklist 20 cau hai trude khi ky hop dong
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01 | BESS LA GI? TAI SAO DOANH NGHIEP CAN BESS?

BESS (Battery Energy Storage System) la hé thong luu trir
dién ndng str dung pin, két hgp BMS va PCS dé tich dién khi
gia thap va phat dién khi can.

4 Tiét kiém 15-40% [ Hoan von 3-6 nam

chi phi dién (tuy quy mo)

* Cat cong suat dinh

Giam tién dién theo biéu gia bac
thang va tranh bi phat cong suat
dinh

0 Du phong & 6n dinh dién

Pam bao san xuat lién tuc khi
mat dién hodc dién ludi khong
on dinh

. Phi hgp nha méy
>500kW
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|-|I| Dich chuyén gio dung dién

Sac gio thap diém (gia ré), dung
gio cao diém (gia dat) — tiét
kiém chi phi

A
E ESG & ching chi xanh

Ho tro muc tiéu Net Zero, I-REC,
CBAM va yéu cau tir chudi cung
ung

“r Ho tro ESG
& CBAM 2026
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02 | CAC CONG NGHE PIN PHO BIEN — SO SANH & LUA CHON |

NMC (Nickel Manganese

Tiéu chi LFP (Lithium Iron Phosphate) Cobalt) Chi-axit (VRLA) Dong chay (Vanadium)
Vong doi (chu ky) >8,000 — 10,000+ 3,000 - 5,000 500 - 1,200 12,000 — 20,000
Tudi tho (nam) 15 - 20+ 8-12 3-5 20 - 25+
Hiéu suat khur hoi 90 - 93% 90 - 95% 70 — 80% 65 - 80%
Do an toan nhiét ¥ e kok * %k 1. 8.8, 8. 1. 8.0.6.8 ¢
Chi phi ban dau Trung binh Cao Thap Rat cao
Phu hop quy mo Vira — Lén Nhé - Vira Nhé (du phong) Rat 16n (GWh)
Khuyén nghi Tot nhat cho CN VN /\ Can nhac @ Han ché /\ Chi phi cao

{7 Luu y: Pin LFP ban ran (semi-solid, gel electrolyte) la budc tién mdi véi Nano-Ceramic separator, cdi thién an toan nhiét va tudi tho dang k& so vdi
LFP truyén thong.



A i % ~ . ET=K POWER
03 | PANH GIA NHU CAU DOANH NGHIEP TRUOC KHI LUA CHON BESS ST T

5 cau hoi doanh nghiép phai tu tra 16i trudc:

Muc tiéu chinh ctia BESS la gi?

Cat cong suat dinh (peak shaving) | Du phong dién (backup) | Két hop solar (self-consumption) | ESG / Net Zero

Tong cong suat can luu trir & thoi gian phat dién?

Xac dinh gio cao diém hién tai (kW) | Tinh luong dién can (kWh = kW x gi®) | Xem xét téc do C-rate phuhop | Du phong 10-20% buffer

Hién trang hé thong dién ctia nha may?

Cap dién ap (0.4kV/22kV/110kV) | Dbiém dau ndi & khong gian lap dat | Hé thong PCCC hién hiru | Cho phép hoa ludi hay island mode?

Ngan sach & ky vong hoan von? Yéu cau chirng nhan & phap ly?

V6n dau tu ban dau (CAPEX) | Chi phivan hanh (OPEX) hang ndm | ° Tiéu chuadn PCCC: QCVN 06:2022/BXD | Pin: IEC 62619, UL 1973,
Thai gian hoan von ky vong (ROI) | Céan nhéc thué (PPA/leasing) hay TCVN 14499:2025 | DA&u ndi ludi: theo EVN & Thong tu BCT | Béo
mua duat cdo ESG / CBAM cho dai tac nudc ngoai
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04 | TIEU CHi LUA CHON KY THUAT - PANH GIA CHUYEN SAU

Pin (Cell) BMS (Battery Management System) PCS (Power Conversion System)

» Vong dai: 28,000 chu ky (khuyé&n nghi =10,000) » Can bang cell active/passive (active uu tién) » Hiéu suat bién d6i: 297% (peak)
» Dung lugng gilr lai EOL: 280% SOH sau 10 nam » Bao vé: qua nhiét, qua ap, qua dong, ngan mach » Thoi gian chuyén doi AC«»DC: <20ms
':la(r::ng nghé: LFP/semi-solid uu tién cho CN Viét S»()ilgztlep: CAN/RS485/Modbus - tich hop » Hb tro grid-forming & grid-following

» THD: <3% d€ khong anh hudng thiét bi nhay
cam

» Cell format: prismatic/pouch (khong dung

eylindrical cho quy mé I6n) » Canh bao sdm & log dit liéu theo thai gian thuc

Hé thong nhiét & an toan Hiéu suat hé thong tong thé
» Lam mat: liquid cooling (t6t hon air cooling) » Round-trip efficiency (RTE): 290% ca hé thong » K&t n6i hé thong solar hién cé (néu co)
» Dai nhiét hoat dong: -20°C dén +55°C » Self-discharge: <3%/thang » Remote monitoring 24/7 qua cloud/app
» Phat hién chay: H2, CO, smoke sensor » Ty lé s&r dung DOD: 80-92% » Kha nang m& rong modular (scale up)

» Khoang cach dén diém d4iu ndi & yéu cau mat
bang

v

» Fire suppression: halocarbon / aerosol tu dong Thai gian khéi dong: <5 gidy (backup mode)
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05 | TIEU CHi THUONG MAI, PHAP LY & DANH GIA NHA CUNG CAP

© Thuong mai & Tai chinh

Gia tron géi (EPC)
Bao gom thiét bi, lap dat, commissioning, dao tao

Phuong thic thanh toan

Tién do theo milestone (30-30-30-10) hay toan bo?
Thai gian bao hanh

TOi thi€u 5 ndm toan b, pin 210 ndm

SLA van hanh

Thai gian phan hoi su co: <1 gio (cam két hgp dong)
Bao hiém thiét bi

Nha cung cap hay chd dau tu chiu trach nhiém?
biéu khoan mé rong

Chi phi va thd tuc néu can scale up sau 3—5 nam

Hinh thure hop tac
EPC (mua durt), PPA (thué theo san lugng), Leasing

IEC 62619
An toan pin Li-ion

UL 1973
Pin cho hé thong dién

UL 9540A
Ngan lan chay

UN 38.3
Van chuyén an toan

TCVN 14499:2025
Tiéu chuan Viét Nam

QCVN 06:2022/BXD
PCCC cong trinh VN

CE/CQC
Chau Au / Trung Quéc

v

Y Ching nhéan bat budc B Nang luc nha cung cap

Nam kinh nghiém trién khai
BESS

S6 du an da hoan thanh
(reference)

Co doéi ngl ky thuat ndi dia
khong?

Phan mém monitoring & bao
cao

Quy trinh commissioning &
test

Cam két SLA bang van ban

Nang luc tai chinh & uy tin



06 | CHECKLIST 20 CAU HOI TRUGC KHI KY HOP PONG BESS
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/" K§ thuat san pham {§ An toan & méi trudng B Chidng nhéan & phéap ly - Hop déng & hau mai

1. Vong dai pin (chu ky)
theo diéu kién thuc t&?

2. SOH cu6i vong doi cam
két la bao nhiéu %?

3. RTE (round-trip
efficiency) toan hé théng?

4. BMS ho trg active
balancing khéng?

5. Thoi gian chuyén mode
AC—DC la bao lau?

J .

6. Dai nhiét d6 hoat dong &
luu trir?

7. Hé thong chira chay tich
hop loai gi?

8. Canh bdo thermal
runaway trudc bao lau?

9. P4 c6 su co chay no du
an nao chua?

10. PCCC cé6 dugc co quan
VN phé duyét khéng?

J

N

11. Cung cap datasheet
goc tlr nha san xuéat pin?

12. Chirng nhan IEC 62619
& UL 9540A nguyén ban?

13. Pin dap irng TCVN
14499:2025 khéng?

14. H6 so phap ly dau noi
luGi theo quy dinh EVN?

15. C6 bdo céo thir nghiém
doc lap (3rd party)?

J

N

16. Bao hanh pin bao nhiéu
nam, diéu kién gi?

17. SLA xtr ly su co: <4 gig
hay bao lau?

18. Chi phi O&M hang nam

~ sau bdo hanh?

19. Quy trinh thanh ly, tai

~ ché pin cudi vong dai?

20. C6 thé tham quan du

~ an da van hanh khong?

M In checklist nay va yéu cau nha cung cap tra loi bang van ban trudc khi ky hop déng
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DAU HIEU NHAN BIET NHA CUNG CAP CHAT LUQNG vs. KHONG

v Dau hiéu nha cung cap dang tin | Céanh bao — Can nhac ky trudc khi chon

v Cung cap datasheet goc c6 dau nha san xuat, khong phai X Khong cung cap datasheet goc hodc chi cho xem ban mo,
catalogue ty lam khong c6 dau
v San sang cho tham quan du an dang van hanh thuc té X Khong co6 du an tham chiéu hoéc tir chdi cho tham quan

X Cam két vong daoi "20,000 chu ky" khong cé chirng tir kiém

v Cam két SLA bang hgp déng, khdng chi bang 1Gi hira chirng

v C6 ddéi ngi ky thuat van hanh ndi dia, khong outsource 100% X Gia qua ré bat thuong so véi thi truong (>30% thap hon)

v Chirng nhan qudc té nguyén ban (IEC, UL) con hiéu luc X Khong co6 chirng nhan IEC/UL hoédc chirng nhan da hét han

v Bdo gid rd rang tirng hang muc, khong gop chung X T6n kho san sé lugng 16n ma khong ré ngudn géc

v San sang ky NDA & chia sé case study thuc té X Bao hanh ngan (<3 nam) hoéc diéu kién bao hanh rat han ché
v C6 quy trinh commissioning va acceptance test bang van ban X Khong giai thich duoc cau tric gia hoac tir choi breakdown
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Xdac dinh ddng muc tiéu & nhu cau trudce khi xem bao gia

Uu tién pin LFP/semi-solid — vong d&i 210,000 chu ky, SOH =80%

Yéu cau day du ching nhan IEC/UL va tiéu chuan Viét Nam

TOM TAT
5 NGUYEN TAC
LUA CHON BESS

Danh gia tong chi phi vong dai (TCO), khong chi gia mua dut

Dau tu ddng — Van hanh an toan ~ Sinh 16i bén viing Ki&m tra thuc t&: tham quan du an & yéu cau SLA bing vén ban

Tai liéu nay duoc soan thao nhu mét hudng dan déc lap, khéng dai dién cho bat ky nha cung cap cu
thé nao.
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