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1.1. CO SO LAP BCNCKT PAU TU XAY DUNG

Ho so Béo cdo nghién ctru kha thi (BCNCKT) Dy 4n Lap dat hé théng pin luu trit ning
luong duogc lap trén cac co so phap 1y va céc tai li€éu k¥ thuat sau day:

— Can ctr Bo Luat Dan su s6 91/2015/QH13 ngay 24/11/2015 cta Qudc hoi;
— Can ctr Luat Xay dung s 50/2014/QH13 ngay 18/06/2014 ctua Qubc hoi;

— Cén ¢l Luat s6 62/2020/QH14 ngay 17/06/2020 ciia Qudc hdi vé sira doi, bd sung
mot sO dieu cua Luat Xay dung s6 50/2014/QH13;

— Can ctr Luat Dau thau sb 22/2023/QH15 ngay 23 thang 06 nim 2023;

— Cin ctr Nghi dinh s6 17/2025/ND-CP ngay 06/02/2025 cua Chinh Phu v& viée sira
do1, b6 sung mot so diéu cua cac Nghi dinh quy dinh chi tiét mot s6 diéu va bién phap
thi hanh Luat Pau thau;

— Quyét dinh s6 768/QD-TTg ngdy 5/04/2025 ctia Thu tuéng chinh phu vé phé duyét
di€u chinh quy hoach phat trién dién lyc qudc gia thoi ky 2021 — 2030, tdm nhin dén
2050;

— Quyét dinh s 1509/QD-BCT ngay 30/05/2025 V& viéc phé duyét K& hoach thyc hién
Quy hoach phat trién dién lyc quoc gia thoi ky 2021-2030, tdm nhin dén nam 2050
diéu chinh;

— Quyét dinh s6 1474/QD-LDCT ngay 04/6/2025 ciia Cong ty lu6i dién cao thé TP.
HCM vé viéc Phé duyét ké hoach lya chon nha thau tu van Dy an: Lap dat h¢ thong
pin luu trlr nang lugng (BESS);

- Véﬁn ban 56,5267 EVN-KH,ngéy 14/8/2025 cua Tap doan Dién luc Viét,Nam vé viée
trién khai lap dat cac hé thong pin luu trit BESS trén ludi dién phan phoi;

— Can cu Bién ban thuong thao hop ddng goi “Tu véan khao sat, 1ap BCKTKT”, du 4n
“Lap dat hé thong pin luu trlt ndng lugng (BESS)” ngay 05/06/2025;

— Van ban s0 2684/LDCT-QLDT ngay 03/06/2025 cua Cong ty ludi dién cao thé TP.
HCM V¢ vi¢c moi vao thuong thao thuc hién goéi thau Tu van khao sat, 1ap bao céo
nghién ctru kha thi PTXD;

— Van ban s6 2272/PECC2-KD ngy 04/06/2025 cua Cong ty Co phan Tu vén Xay
dung Dién 2 Vé viéc chﬁp’thuafm de nghi thuc hién géi thau Tu van khao sat, 1ap
BCNCKT DBTXD dy an “Lap dat h¢ thong pin Itru trtr nang luong (BESS)”;

— Vin ban sb 5067/EVNHCMC-KT+KH+DT ngay 11/10/2025 cua Téng Cong ty Bién
lyc Thanh ph6 H6 Chi Minh vé viéc M6 rong quy mo cua dy an “Lap dat pin luu trir
nang lugng (BESS)” va khan truong thuc hi¢n;

— Van ban sf} 5830/LDCT-QLDT ngay 20/10/2025 ciia Cong ty ludi dién cao thé
TP.HCM vé vi¢c Hi¢u chinh nhi€ém vy, phuong an va bao cdo khao sat, hoan thi¢n
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hd so BCNCKT du an Lip dit hé thdng pin luu trir nang luong (BESS) dé t6 chirc
tham dinh va phé duyét do thay d6i quy mé cong suat.

— Hop dong dich vu tu van, géi thau Tu van khao sat, lap BCNCKT, 1ap HSMT dy an
lap dit hé thong pin luu trit ning lugng (BESS) sb 1563/2025/HD-LDCT-TV2 gitra
Cong ty ludi dién cao thé TP.HCM va Cong ty C6 phan Tu van Xay dung Pién 2;

— Hop ddng sira d6i bd sung ngay 24/10/2025 ctua Hop dong s 1563/2025/HD-LDCT-
TV2 ngay 12/06/2025 vé Géi thau Tu van khao sat, 1ap BCNCKT Dy an: Lip dit hé
thong pin luu trit ning luong (BESS) gitta Cong ty ludi dién cao thé TP.HCM va
Cong ty C6 phan Tu van Xay dyng Dién 2;

— Cac quy dinh va van ban phap 1y khac lién quan.
Céc vin ban phép 1y s& dugc thé hién trong Tdp 1.3 Vin ban phdp Iy.

1.2. MUC TIEU DU AN

Muc tiéu cua viée trién khai dy an Lap dit hé thong pin luu trit ning luong (BESS) cu
thé nhu sau:

— HO tro van hanh hé thong trong gid cao diém: BESS c6 thé xa dién vao ludi trong cac
gi0 cao di€ém, gop phan gidm tai cho ludi trung — cao thé, dac biét tai cac khu vuc
dang tiém can gidi han cong suat truyén tai.

— San bang biéu db phu tai, t6i wu hidu qua hé thong: Thong qua co ché nap vao gio
thap diém — xa vao 10 cao diém, BESS gitip 1am phang biéu d6 phu tai, giam do doc
tang/giam cong suit

— Nang cao d9 tin c@y cung cap dién: Trong céc tinh huéng su ¢d hodc gian doan ngin
han tir ludi, BESS c6 thé dong vai tro nhu mot nguén dy phong tirc thoi (spinning
reserve) dé duy tri cung cap dién cho cic phu tai quan trong, giup nang cao chi s6
SAIDI/SAIFI va kha ning phuc hoi (resilience) ctia hé thong dién thanh phd.

— Hb trg diéu chinh dién ap, diéu chinh tan s6 hé thong dién.

— HO tro phat trién nang luong tai tao phan tan: H) trg van hanh hé thdng trong gio cao
diém.

— Gop phan xay dung ludi dién thong minh va phat trién bén vimg: TP. H6 Chi Minh
dang tung budc trién khai lu61 dién thong minh (Smart Grid).

Viéc lap dat BESS tai TP.HCM hoan toan phii hop v6i muyc tiéu hién dai hoa ludi dién,
nang cao kha ning tu cin bang phu tai — ngudn, ciing nhu ting cuong kha ning phuc
hoi ctia hé théng ha tang d6 thi. Pong thoi, hudng téi muc tiéu trung hoa carbon va phat
trién ha ting ning lugng xanh — sach — théng minh.

1.3. QUY MO DU AN

BESS la két cau van hanh doc 1ap, c6 tinh chét luu trit nang lugng (pin) nhu tram sac
pin dién, do dé cin cr bang 1.2 vé phan cép cong trinh str dung cho muc dich san xuét
cong nghi¢p (cong trinh cong nghiép) tai Phu luc I Thong tu 06/2021/TT-BXD ngay 30
thang 6 nam 2021 cta B Xay dung quy dinh vé phan cap cong trinh xay dung va huéng
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dan ap dung trong quan ly hoat dong dau tu xay dung: Tai muc 1.2.5.12 Cura hang/Tram
ban l¢ xang, dau, khi héa 10ng, tram cap/sac dién, pin dién dugc phan cap cong trinh la
cap III d6i v6i moi quy mo. Béo cao dé xuat phan cap dy 4n 13 cong trinh cap II1.

Hé thdng pin luu trit voi quy mé cong sudt dy kién: SMW/10MWh bao gém céc phan
to chinh nhu sau:

— Ha théng pin luu trit: dung lugng khoang 10MWh;
— B0 bién d6i cong suat (PCS): cong sut dinh mirc SMW;
— Tram hop bd trung thé va may bién 4p nang ap: cong suat GMVA.

Hé théng pin luu trit dugc két ndi véi thanh cai 22kV (C41) tai TBA 110/22kV Tan Phu
Trung.

1.4. NGUON VON THU'C HIEN

Du 4n du kién s& duoc tai tro béng 100% vén chu s& hiru.

Ngudn von gop ctia Nha dau tu s& do Nha dau tu thu xép tir ngudn von ty c6 véi ty suat
sinh lgi ky vong 5%.

1.5. PAC PIEM CHINH CUA CONG TRINH

Hé¢ théng luu trir ndng luong BESS dugc bd tri tap trung trong mot khu vuc ky thuét
riéng biét, nam bén ngoai hang rao TBA 110kV nham ddm bao thuan tién trong dau noi,
van hanh va bao tri.

Céc thiét bi chinh cua dy 4n Lép dat hé théng pin luu trit ndng lugng bao gém:
— Ha thdng pin luu trir.

— B0 bién d6i cong suat 2 chiéu (PCS).

— Tram hop bo bao gdm ta ha thé - may bién ap — tu trung thé hop bo.

— Hé thong diéu khién va quan 1y nang luong.

— Day cép va cac hé théng phu tro khéc.

Giai phap b tri thiét bi nhu sau:

— Tram hop bd s& duoc bd tri ndm gan phong ti dién trung thé 22kV ctia TBA 110/22kV
Tan Pha Trung;

— B0 bién d6i cong sut s& duoc bé tri ¢ gitta dé két ndi & ca hai phia: 01 phia vé tram
hop bo, 01 phia vé h¢ thong pin luu tri¥;

— Haé thdng pin luu trit s& duge b tri gan bo bién ddi cong suat.
— 01 vi tri du phong dé 1ap dit bd sung dung luong luu trit trong twrong lai.

— Ngoai ra, tram bién 4p con c6 quy dat du phong 16n, thuan tién cho viéc mé rong quy
mo cong suat ciia h¢ thong BESS trong tuong lai.
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1.6. PHAM VI DU AN

Pham vi cong vi¢c dau tu xay dung cia du an nhu sau:

— Pau tu xay dung hé théng BESS tai tram bién ap 110/22kV Tan Phu Trung, quy mo
cong suat SMW va dung lugng 10MWh.

— Pau tu xay dung hé thdng quan 1y van hanh, diéu khién, do dém va hé théng phy tro
tich hop voi1 co s ha tang hién hitu cua tram bién ap.
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2.1. GIOI THIEU CHUNG VE KHU VUC PUQC CAP PIEN

TP. H6 Chi Minh 14 trung tam kinh té, tai chinh va cong nghiép 16n nhat ca nudc, véi
téc do ting truong dién ning hang nim ludén & mirc cao dé phuc vu nhu ciu san xuit,
thwong mai, dich vu va dan sinh. Trong bdi canh chuyén dich co céu nang lugong theo
hudng tang ty trong nang luong tai tao, giam phu thudc vao ngudn hoa thach va dam
b4o an ninh ning luong d6 thi, viée dau tu phat trlen hé théng luu triv nang lugng (BESS
— Battery Energy Storage System) 1a yéu cau cap thiét va mang tinh chién lugc.

Thanh phé hién da va dang trién khai nhiéu dy 4n dién mat troi mai nha tai khu dan cu,
khu cong nghiép va co so cong lap, tuy nhién do déc thu cua ngudn nang luong tai tao
1a bién dong theo thoi tiét, khong 6n dinh va khéng tring khop voi nhu cau phuy tai, viée
thiéu hé thong luru trit s& gay kho khin trong van hanh, tiém 4n nguy co qua tai cuc bo,
giam hiéu suét sir dung nang lugng sach. Dac biét, trong diéu kién ludi dién truyén tai
tir cac vung c6 nguon tai tao 16n (Tay Nguyén, Duyén hai Nam Trung Bo) con han ché,
TP. H6 Chi Minh can ¢6 kha nang ty can d6i noi tai bang cach dau tuw BESS dé tich trir,
diéu ph01 va tdi wu hoa nguon dién tai chd.

Mit khéc, theo ké hoach trién khai DPiéu chinh Quy hoach dién VIII (Quyét dinh
1509/QP-BCT) muyc tiéu dén nam 2030, ca nude can phat trién tir 10.000 — 16.300 MW
hé théng luu trir ning luong. Py 1a co s phap 1y rd rang dé TP. H6 Chi Minh xay
dung, trién khai cac mo hinh luu trir ndng lugng tién tién, gop phan ting tinh chi dong
trong cung cap dién, giam ton that truyén tai, ddm bao an toan hé thong dién va tién tGi
xay dyng d6 thi théng minh, phat trién bén virng.

Do d6, viéc dau tu hé théng BESS tai TP. HO Chi Minh khong chi 1a giai phap k¥ thuat
don thuan, ma con 13 yéu cau mang tinh chién lugc — dam bao an ninh ning luong, hd

trg chuyén d6i nang lugng cong bang va nang cao ning luc quan 1y — van hanh hé thong
dién do thi hién dai trong tuong lai.

2.2. HIEN TRANG NGUON VA LUOI PIEN KHU VUC DU AN

2.2.1. Tinh hinh phu tii khu vue

Théng ké cua Tong cong ty Pién luc TP H6 Chi Minh (EVNHCMC) ciing cho thay,
san luong dién thuong phém dat 30,08 ty kWh, tang 7,59% so v&i1 nam 2023 va dat
105,16% so voi ké hoach EVN giao; san luong dién tiét kiém dat 779 triéu kWh, twong
ng voi 2,59% dién thuong pham va ting 22,85% so v6inam 2023. Cac chi tiéu kinh
té k¥ thuét cua ludi dién tiép tuc dugc cai thién va vé dich trude so v6i ké hoach giai
doan 2020-2025. Theo d6, thoi gian mét dién trung binh ciia mot khach hang trong
nam (SAIDI) 14 25,5 phut, s6 1an mat dién trung binh ctia mot khach hang trong nim
(SAIFI) 14 0,28 lan, ton that dién nang 1a 2,98% tot hon so voi ké hoach EVN giao 1a
3,16%.

2.2.2. Hién trang ngudn di¢n

Hién tai, TP. H6 Chi Minh dugc cung cap dién tur He thong dién Mién Nam thong qua
cac duong day 500-220-110kV. TP. Ho6 Chi Minh nam & gan cac trung tim nguodn 16n
ctia hé thong dién Mién Nam nén kha ning cung cap dién thuan loi va tin cay.

Cdc nha mdy dién trén dia ban TP.H6 Chi Minh (dia phdn TP HCM trwdc sdp nhip)
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Nhiét dién Thu Dirc, thuoc EVN cong suat dat 157MW (2x62+1x33)MW, cong
suat kha dung 153MW phat Ién thanh céi 110kV tram 220kV Thu Duec.

Tua bin khi Tha Pic, thugc EVN, tong cong sudt dat 104,5MW
(2x37,5+12+17,5) MW, cong suat kha dung 94MW.

Nha may dién Hiép Phuéc, thudc Cong ty Dién luc Hiép Phudc, cong suit 375MW
(3x125)MW - 15/110kV.

Hién tai cac NMND Thu DBirc va NMND Hi¢p Phudc dang tam ngung phat dién tu
01/08/2011.

Cdc nha mdy dién khu vwce lin can TP.Hé Chi Minh

Trung tAm Nhiét dién Pht M§: Cong suit 4.166,2 MW cip dién cho thanh phd
thong qua duong day 220kV mach kép phan pha Phu M¥ - Nha Be; duong day
220kV mach kép Phu My - Cat Lai va duong day 500kV Phu M¥y- Nha Bé - Phu
Lam dai 42,5km +18km bao gdm:

Phu My 1: (3x248+370) MW;

Pha My 2.1 va 2.1 MR: (2x145,7+2x168+178,5+150) MW,
Phu My 2.2: (2x266,9+289) MW;

Phu My 3: (2x237,15+263,7) MW;

Pha My 4: (3x178,5) MW.

Nhiét dién Nhon Trach 1 cong suét dat 3xI5S0MW.

Nhiét dién Nhon Trach 2 cong suat dat 3x250MW.

Thuy dién Tri An Cong suét (4x100)MW - 15/220kV cép dién cho TP. HCM théng
qua duong diay 220kV Tri An - Song May - Long Binh - Thu Dirc diy dan
ACSR795MCM-400 dai 52km va duong day Tri An - Binh Hoa - Thuén An - Hoc
Mon day dan ACKP-400 dai 62km.

Trung tam Di¢n lyc Viph Tan: NP Vinh Tan 2 : 2x622MW, ND Vinh Tan 4 va 4
mo rong 4x600MW, cap dién cho kh}l vuc Dong Nam bd qua duong day 500kV
Vinh Téan - S6ng May - Tan Dinh - Cau Bong.

Trung tdm Dién lyc Duyén Hai: NP Duyén Hai 1 (2x622,5MW), ND Duyén Hai
2 (2 x 660MW) ND Duyén Hai 3 (2x622,5MW), NP Duyén Hai 3 md rong
(688MW) cap dién cho khu vuc mién Tdy Nam B¢ va TP. H6 Chi Minh qua dudng
day 500kV Duyén Hai - My Tho - Phu Lam - Nha Beé.

2.2.3. Hién trang lwéi dién truyén tai

Ludi dién truyén tai va phan phéi cip dién cho khu vuc TP.HCM bao gdm cic tram
bién &p va duong day & cap di¢n ap 500kV, 220kV, 110kV.

2.2.3.1. Luwoi dién 220kV

Ludi dién 220kV khu vuc TP.HCM nhan dién tir 04 tram 500/220kV Phu Lam, Nha
Be¢, Tan Dinh, Cau Bong va tryc ti€p tir cac nha may di¢n Phu My va Nhon Trach.
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Duwong day 220kV

Né}l nhu cac duong day 500kV duoc xem la mach vong “ngoai” cap dién cho thanh
pho thi cac duong day 220kV tao mach vong “trong” lién két quanh TP.HCM tur
Phi M§ (Nhon Trach) - Nha Bé — Phu Lam — Cau Bong — Hoc Mon — Thu Ptre- Céat

Lai —

My My (Nhon Trach), cac duong day 220kV dong vai tro quan trong trong

viéc truyén tai cong suét cap dién cho TP.HCM. Phan 16n cac duong day nay déu la
duong day phan pha c6 kha ning tai 1on. Khéi luong duong day 220kV hién hiru

cap dién cho TP.HCM nhu sau:

Bang 2.1. Khéi hrong dwong day 220kV hién hiru cap dién cho TP.HCM

¥ Tén dwong day 220kv | D&Y gﬁ;‘;g"’“g S6 m‘-‘d(‘k"nf)hié“ dai Sﬂ,‘
1 | Binh Hoa-Hoc Méon ACKP400 1 x| 179
2 | Thuan An-Hoc Mo6n ACKP400 1 X 10,8
Pan
3 | Phu Lam -Binh Tén ACSR411.6 2 | x| 17,89 Cii
tao
XLPE2000
‘ XLPE1600 21X 086
4 C?lu B(A)Ang - Hoc Mo6n -
Binh Téan 2XACSR 795 2 | x| 2242
ACKP300 1 | x 6
5 | Thi Bac-Hoc Mon TACSR411.6 1 | x| 146
6 | Thu Duc-Hiép Binh Phuéc | TACSR411.6 1 | x 8,5
7 | Hiép Binh Phudc-Hoc Mon | TACSR411.6 1 | x 6,1
8 | Thi Puc-Cat Lai 2xACSR330 2 | x 8,9
9 11);“" Lam -Long An(Mach | ngpagsmem | 1 | x | 28,033
10 21»;1{1 Lam -Long An(Mach | ngp79spmem | 1 | x | 28,345
11 | Phéi Lam -Binh Chénh 2XACSCI§266'6M 2 | x| 9071
12 | Nha Bé-Tao Pan 2xACSR795 2 | x| 334
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Cong ty luéi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
T n \ n DAy din twong | S6 mach x chiéu dai | Ghi
T Tén duwong day 220kV dwong (km) chi

XLPE1600 2 X 6,3
\ o 2xACSR
14 | Nhon Trach-Nha B¢ 666.6MCM 2 X 19,84
s 2xACSR
15 | Nhon Trach-Cat Lai 666.6MCM 2 X 18,5
NN, , 2xACSR
16 | Nha Bé-Binh Chanh 666.6MCM 2 X 6,546
17 | Cat Lai — Tan Cang TACSR410 2 X 13,6
Tram bién dp 220kV

Hién tai TP.HCM duogc nhan dién tir 13 TBA 220kV trong khu vuc voi téng cong
suat 7.000MVA. Da s6 céac tram 220kV c6 tir 2-3 may bién ap cong suat 250MVA.

Bang 2.2. Khéi lwong TBA 220kV hién hiru cap dién cho TP.HCM

R S6 may x cong | Tong cong e

STT | Tén TBA 220kV sut dit (MVA) | suat dat Ghi chu

1 Pht Lam 3 x 250 | 750

2 Binh Tan 3 X 250 | 750 EVNHCM
quan ly

3 Nha Be 2 x 250 | 500

4 Tao Dan 2 x 250 | 500

5 Cat Lai 2 X 250 | 500

6 Thu buc 3 x 250 | 750

7 Hi¢p Binh Phudc 2 X 250 | 500 EVNHCM
quan ly

8 Hoc Mon 3 X 250 | 750

9 Tan Cang 2 X 250 | 500 EVNHCM
quan ly

10 | Binh Chanh (Nam Sai Gon) |2 x 250 | 500

11 | Céau Bong 2 X 250 | 500
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lrong

PECC2 BAO NGHIEN CUU KHA THI
A S6 may x cong | Tong cong .
STT | Tén TBA 220kV sult dit (MVA) | su At it Ghi chu
12 | CuaChi A 250 | 500 E\{NH,CM
quan ly
A . Vian hanh
13 Cong Nghé Cao A ¢ 250 | 500 T12/2016
14 | Quan 8 2 X 250 | 500
Téng 8,000
2.2.3.2. Luwdoi dién 110kV

Danh muc duong day 110kV hién hitu khu vuc Tp. Hd Chi Minh nhu sau:
Bang 2.3. Bang thong ké cac dwong diy 110kV khu viee TP HCM

\ A Chiéu . 1A
TT Duong Day dai (km) Loai day
| |AnKhinh(172)- Vit |, ACSR 795MCM ,
Thanh (172) ’ (duong day trén khong toan tuyén)
ACSR 400mm?2 (0-0,025 km)
i s ACSR 185mm2 (0.025-10,471 km)
2 é?ol\gf?; (I71)- Can 13 9;3 AACSR 228mm2 (10,741-11,697)
ACSR 185mm2 (11,697-23,913)
(duong day trén khong toan tuyén)
: , , ACSR 795MCM (0-2,828 km)
3 gﬁi (Cl};asr;h (175)-Phi 14 413 ACSR 330mm2 (2,828-4,413 km)
: (duong day trén khong toan tuyén)
: , , ACSR 795MCM (0-2,828 km)
4 gﬂ (Clh%h (176) - Phi 1 4 413 ACSR 330mm2 (2,828-4,413 km)
: (duong day trén khong toan tuyén)
ACSR 795MCM (0-0,01 km)
s | Binh Chénh (177) -Nam | ,,, ACCC 240mm2 (0,01-5,214 km)
Sai Gon 2 (171) : ACSR 795MCM (5,214-5,224 km)
(duong day trén khong toan tuyén)
ACSR 795MCM (0-0,01 km)
s | Binh Chénh (178) -Nam | ., ACCC 240mm2 (0,01-5,214 km)
Sai Gon 2 (172) ’ ACSR 795MCM (5,214-5,224 km)
(duong day trén khong toan tuyén)
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Cong ty luéi dién Cao thé TP.HCM
PECC2

Du én Lip ddt hé thong pin luu triv nang lirong
BAO NGHIEN CUU KHA THI

Chiéu

TT Duong Day dai (km)

Loai day

Binh Loi (171) - Héa Xa

(176) 3,882

XLPE 1000mm?2
(0-0,207km: dudng day cap ngam)
ACSR 795MCM
(0,207-3,780km: duong day trén
khong)

XLPE 1200mm?2
(3,780-3,882km: duong day cap
ngam)

Binh Phu (171) - Pha

Dinh (172) 3,033

ACSR 795MCM
(0-2,809km: duong day trén khong)
XLPE 1200mm?2
(2,809-3,033km: duong day cap
ngam)

Binh Tan (172) - Binh Tri

bong (172) 4,390

XLPE 1000mm?2
(0-0,063km: dudng diy cap ngam)
ACSR 795MCM
(0,063-4,327km: duong day trén
khong)

Binh Tan (175) - Vinh

101 Loc 172)

3,235

XLPE 1000mm?2
(0-0,154km: dudng day cap ngam)
ACCC 240mm?2
(0,154-1,180km: duong day trén
khong)

ACSR 795MCM;
2xACSR 240mm?2;

Binh Tan (176) - Tan

1 Binh 3 (172)

4,582

XLPE 1000mm?2
(0-0,154km: dudng day cap ngam)
ACCC 240mm?2
(0,154-1,180km: duong day trén
khong)

ACSR 795MCM
(1,180-1,332km: duodng day trén
khong)

GZTACSR 240mm?2
(1,332-2,733: uong day trén khong)
ACSR 795MCM
(2,733-2,762km: duong day trén
khong)

XLPE 1000mm?2
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Cong ty ludi dién Cao thé TP.HCM
PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

Chiéu

TT Duong Day dai (km)

Loai day

(2,762-4,582km: dudng day cap
ngam)

Hi¢p Binh Phudc (172) -

12| Binh Thai (171)

9,420

XLPE 1000mm?2
(0-0,713km: dudng day cap ngam)
ACSR 795MCM
(0,713-1,924km: duong day trén
khong)

XLPE 1200mm?2
(1,924-2,348km: duong day cap
ngam)

ACSR 795MCM
(2,348-7,790km: dudong day trén
khong)

XLPE 1000mm?2
(7,790-9,420km: duong day cap
ngam)

Binh Tén (171) - Ba Queo

B Tan

7,743

XLPE 1000mm?2
(0-0,064km: dudng day cap ngam)
GZTACSR 240mm?2
(0,064-7,743km: duong day trén
khong)

Binh Tri¢u (171) - Thanh

14 Tpa )

1,019

GZTACSR 240mm2
(duong day trén khong toan tuyén)

Binh Tri¢u (173) - Héa

5 1 xa 174)

4,058

ACSR 795MCM
(0-0,106km: duong day trén khong)
GZTACSR 240mm?2
(0,106-0,546km: duong day trén
khong)

ACSR 795MCM
(0,546-2,704km: duong day trén
khong)

GZTACSR 240mm?2
(2,704-4,004km: duong day trén
khong)

XLPE 1200mm?2
(4,004-4,058km: duong day cap
ngam)
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Cong ty luéi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lirong
BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

16

Cat Lai (171) - Thu buc
bong (171) - InTel (178-
7)

13,954

ACCC 240mm?2
(0-9,998km: duong day trén khong)
ACSR 795MCM
(9,998-13,134km: duong day trén
khong)

XLPE 1200mm?2
(13,134-13,954km: duong day cap
ngam)

17

Cat Lai (172) - Thu btc
bong (172) - Tang Nhon
Phu (173)

12,878

ACCC 240mm2
(0-10,005km: duong day trén khong)
ACSR 795MCM
(10,005-12,821km: duong day trén
khong)

XLPE 1200mm?2
(12,821-12878km: dudong day cap
ngam)

18

Cat Léi (175) - Pha Hitu
(171)

3,701

XLPE 1200mm?2
(0-0,192km: dudng day cap ngam)
ACSR 795MCM
(0,192-3,598km: duong day trén
khong)

XLPE 1200mm?2
(3,598-3,701km: duong day cap
ngam)

19

Cat Léi (176) - Pha Hitu
(172)

3,701

XLPE 1200mm?2
(0-0,192km: dudng diy cap ngam)
ACSR 795MCM
(0,192-3,598km: duodng day trén
khong)

XLPE 1200mm?2
(3,598-3,701km: duong day cap
ngam)

20

Cat Léi (178) - Sao Mai
(131)

5,407

XLPE 1200mm2
(0-2,537km: duong diy cap ngam)
ACSR 795MCM
(2,537-2,782km: duong day trén
khong)

XLPE 1200mm?2
(2,792-2,976km: dudng day cap
ngam)
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Cong ty ludi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lrong

PECC2 BAO NGHIEN CUU KHA THI
N Chiéu R
TT Duong Day dai (km) Loai day
ACSR 795MCM
(2,976-5,407km: duong day trén
khong)
A oA A ACSR 795MCM (0-11,296km)
21 8‘1‘1 ]?107“1% (171) - Tan 16,105 ACSR 185mm2 (11,296-16,105km)
Y (duong day trén khong toan tuyén)
A oA ) ACSR 795MCM (0-20,434km)
22 (Cf;“;"ng (172) - CaChi | o) 646 | ACCC 240mm2 (20,434-24,646km)
(duong day trén khong toan tuyén)
73 Céau Bong (177) - Tan 7930 ACSR 795MCM ’
Hi¢p (171) ’ (duong day trén khong toan tuyén)
Cau Bong (178)- Pong ACSR 795MCM (0-15,037km)
24 | Nam (172) - Go bau 17,955 AC 185mm?2 (15,037-17,955km)
(171) (duong day trén khong toan tuyén)
ACSR 795MCM
(0-1,700km: duong day trén khong)
‘ XLPE 1200mm?2
75 Céau Bong (173) - Tan 5018 (1,700-3,000km: duong day cap
Pha Trung (172) ’ ngam)
ACSR 795MCM
(3,000-5,018km: duong day trén
khong)
ACSR 795MCM
(0-1,700km: duong day trén khong)
‘ XLPE 1200mm?2
26 Cau Bong (174) - Tan 5018 (1,700-3,000km: duong day cap
Pht Trung (171) ’ ngam)
ACSR 795MCM
(3,000-5,018km: duong day trén
khong)
27 Cho Quén (172) - Chanh 540 XLPE 1200mm?2 ’
Hung (171) (duong day cap ngam toan tuyén)
73 Cong Ngh¢ Cao (173) - 6.427 XLPE 1200mm?2 ’
Intel (174-7) ’ (duong day cap ngam toan tuyén)
29 Cong Nghé Cao (174) - 5269 XLPE 1200mm?2 ’
Tang Nhon Phu (172) ’ (duong day cap ngam toan tuyén)
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Cong ty luéi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
NI Chiéu R
TT Duong Day dai (km) Loai day
Cu Chi 2 (172) - KCN
30 Trang Bang (Cu Chi 2 2 609 ACSR 795MCM ,
dén tru 91 nay la tru ’ (duong day trén khong toan tuyeén)
15XDM)
ACSR 795MCM
) b (0-2,179km)
31 8‘; lc)hl 2(179)-CuChi ¢ 391 ACCC 240mm2
(2,179-4,212km) ,
(duong day trén khong toan tuyen)
19 Cu Chi 2 (180) - Phu Hoa 10.492 ACSR 795MCM ,
bong (171) ’ (duong day trén khong toan tuyén)
13 Cu Chi 2 (181) - Bau 6.171 ACSR 795MCM ,
Dung (171) ’ (duong day trén khong toan tuyén)
34 Cu Chi 2 (182) - Bau 6.171 ACSR 795MCM ,
Pung (172) ’ (duong day trén khong toan tuyeén)
XLPE 1000-1200mm2
(0-0,713km: dudong day cap ngam)
ACSR 795MCM
35 Hi¢p Binh Phuoc (173) - 6.176 (0,713-6,122km: duong day trén
Hoéa Xa (175) ’ khong)
XLPE 1200mm2
(6,122-6,176km: duong day cap
ngam)
XLPE 1000mm2, XLPE 1200rr}m2
AT . i (0-0,713km: duong day cép ngam)
36 gllflfl ?gléh 1211“7""2’)0 (179~ 13 250 ACSR 795MCM
U (0,713-2,250km: duong day trén
khong)
XLPE 1000mm2, XLPE 1200mm?2
(0-1,933km: duong day cap ngam)
ACSR 795MCM
37 Hiép Binh Phudc (179) - 4777 (1,993-4,737km: duong day trén
Thanh Loc (172) ’ khong)

XLPE 1000mm?2
(4,737-4,777km: duong day cap
ngam)
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Cong ty ludi dién Cao thé TP.HCM
PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

TT Duong Day

Chiéu
dai (km)

Loai day

Hi¢p Phudce (172) - Tan

38 Thuan (171)

14,635

ACSR 1272MCM
(0-6,427km: duong day trén khong)
XLPE 1200mm?2
(6,427-7,019km: duong day cap
ngim)

ACSR 1272MCM
(7,019-10,729km: duong day trén
khong)

XLPE 1200mm?2
(9,043-10,729km: duong day cap
ngam)

ACSR 1272MCM
(10,279-14,125km: duong day trén
khong)

XLPE 1200mm?2
(14,125-14,507km: duong day cap
ngam)

ACSR 1272MCM
ACSR 795MCM
(14,507-14,895km: duong day trén
khong)

Hi¢p Phudce (174) - Long

39| Théi (172)

1,057

ACSR 795MCM ’
(duong day trén khong toan tuyén)

Héa Xa (173) - Tan Son

40 Nhét (171)

1,728

XLPE 800mm?2
(duong day cap ngam toan tuyén)

Hoa Xa (172) - Tan Son

41 Nhat (172)

1,728

XLPE 800mm?2
(duong day cap ngam toan tuyén)

Hoa Xa (171) - Hoa Hung

2 Tam

3,937

XLPE 1200mm?2
(0-0,1km: duong day cap ngam)
ACSR 795MCM
(0,1-3,537km: duong day trén
khong)

XLPE 1000mm2
(3,537-5,397km: dudng day cap

ngam)

Hoc Mon (172) - Tham

43 Luong (171)

7,842

ACSR 795MCM
(0-0,083km: duong day trén khong)
ACCC 240mm?2
(0,083-5,826km: duong day trén
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Cong ty luéi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
NP Chiéu -
TT Duong Day dai (km) Loai day
khong)
XLPE 1200mm2
(5,826-7,842km: duong day cap
ngam)
44 Hoéc Mén (171) - Bong 5.668 ACSR 795MCM ,
Thanh (172) ’ (duong day trén khong toan tuyeén)
ACSR 795MCM (0-0,065km)
. A . ACCC 240mm?2 (0,065-6,750km)
45 g?écrnl\%cl)gl()l-@l“)é;ll]éfi)nﬁal 9,962 ACSR 795MCM (6,750-8,295km)
(172) ’ GZTACSR 240mm?2 (8,295-
9,952km) ,
(duong day trén khong toan tuyeén)
ACSR 795MCM
(0-1,590km: duong day trén khong)
XLPE 1200mm2
(1,590-1,871km: duong day cap
, A ngam)
46 |1 (1\1470;1)(174) -Thanh 14 997 ACSR 795MCM
. (1,871-4,957km: duong day trén
khong)
XLPE 1000mm2
(4,957-4,997km: duong day cap
ngam)
ACSR 795MCM
(0-1,590km: duong day trén khong)
XLPE 1200mm?2
(1,590-1,871km: duong day cap
, A 1ia ngam)
47 gi"rfhl\lfﬁﬁ é(clg;l)Hlep 9,692 ACSR 795MCM
(1,871-4,957km: duong day trén
khong)
XLPE 1000mm2, XLPE 1200mm?2
(4,957-4,997km: duong day cap
ngam)
48 Hoc Mon (176) - Bong 14.985 ACSR 795MCM ,
Nam (171) ’ (duong day trén khong toan tuyén)
49 Hoc Mén (177) - Go Viap 7983 ACCC 240mm2, ACSR 795MCM

(171)

(duong day trén khong toan tuyén)
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Cong ty ludi dién Cao thé TP.HCM
PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

TT Duong Day

Chiéu
dai (km)

Loai day

Hoc Mén (178) - Go Viap

01 172)

2,983

ACCC 240mm2, ACSR 795MCM
(duong day trén khong toan tuyén)

KCN Vinh Lgc 2 - Tan
51 Tac (176) (Tan Thc dén
tru 33A)

1,255

2xACSR 240mm?2 ’
(duong day trén khong toan tuyén)

Lé Minh Xuan (172) -

>2 Hyu Thanh (171)

5,371

ACSR 795MCM
(0-0,038km)
ACCC 240mm?2
(0,038-5,371)
(duong day trén khong toan tuyén)

Linh Trung 1 (171) -

>3 bong Hoa (171)

1,230

ACCC 240mm?2
ACSR 795MCM ’
(duong day trén khong toan tuyén)

Nam Sai Gon 1 (172) -

>* | Vigt Thanh (175)

2,586

XLPE 1000mm?2
(0-0,55km: duong dya6 cap ngam)
ACSR 795MCM
(0,55-2,586km: duong day trén
khong)

Nha B¢ (172) - Long Thdi

3 am

8,792

2xACSR 240mm?2
(0-1,279km: duong day trén khong)
XLPE 1200mm?2
(1,279-1,866km: duong day cap
ngam)
2xACSR 240mm?2
(1,866-8,392km: duong day trén
khong)
ACSR 795MCM
(8,392-8,792km: duong day trén
khong)

Nha B¢ (173) - Hiép

36 | phuse (173)

7,839

2xACSR 240mm?2
(0-1,279km: duong dyab trén khong)
XLPE 1200mm?2
(1,279-1,866km: duong day cap
ngam)
2xACSR 240mm?2
(1,866-7,839km: duong day trén
khong)
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong
PECC2 BAO NGHIEN CUU KHA THI

Chiéu

TT Duong Day dai (km)

Loai day

ACSR 795MCM
ACSR 240mm?2
ACSR 795MCM
(0-0,880km: duong day trén khong)
XLPE 1200mm?2
(0,88-1,502km: duong day cap
ngam)
Nha Bé (176) - Can Gio 44124 ACSR 795MCM
(171) ’ ACSR 240mm?2
ALM 181mm?2
ACSR 795MCM
ACSR 185mm?2
AACSR 228mm?2
ACSR 185mm?2
(1,502-44,124km: dudng day trén
khong)

57

ACSR 795MCM
ACSR 240mm?2
ACSR 795MCM
(0-0,880km: duong day trén khong)
XLPE 1200mm?2
(0,88-1,502km: duong day cap
20,233 ngam)
ACSR 795MCM
ACSR 240mm?2
ALM 181mm?2
ACSR 795MCM
(1,502-20,233: dudng day trén
khong)

Nha Be (177) - An Nghia

B a72)

ACSR795MCM
(0-0,428km: duong day trén khong)
ACSR 1272MCM
(0,428-1,395km: duong day trén
khong)

Nha Be (178) -PhuMy | , o, 2xACSR 240mm?2
Hung (172)_T4-T28 ’ (1,395-3,051km: duong day trén
khong)

XLPE 1200mm?2
(3,061-3,974km: duong day cap
ngam)
2xACSR 240mm?2

59
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Cong ty ludi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

(3,974-4,184km: duong day trén
khong)

60

Nha B¢ (181) - Binh
Chanh (172)

6,925

ACSR 330mm?2 ,
( duong day trén khong toan tuyén)

61

Nha Bé (181) - Binh
Chanh (172)

6,925

ACSR 330mm?2 ,
( duong day trén khong toan tuyén)

62

NMN Thu Buc (171) -
Linh Trung 1 (172)

2,392

XLPE 1200mm?2
(0-0,038km: dudng day cap ngam)
ACSR 795MCM
(0,038-1,162km: duong day trén
khong)

ACCC 240mm?2
(1,162-2,392km: duong day trén
khong)

63

Tan Dinh (180) - Tan Quy
(172) - Pha Hoa Pong
(172) (tir try 104 dén Pha
Hoa Bong)

15,735

ACSR 795MCM (0-5,653km)
AC185mm2 (5,653-14,780km)
ACSR 795MCM (14,780-15,735km)
(duong day trén khong toan tuyén)

64

Pht Lam (171) - Pouyuen
(171) - Tan Binh 2 (172)

7,918

ACSR 795MCM
(0-7,583km: duong day trén khong)
XLPE 1200mm?2
(7,583-7,918km: duong day cap
ngam
XLPE 400mm?2
(0,05km: duong day cap ngam ré
nhanh vao tram Touyuen)

65

Pht Lam (172) - Cho Lén
(175)

5,395

ACSR 795MCM
(0-0,01km: duong day trén khong)
GTACSR 240mm?2
(0,01-4,864km: duong day trén
khong)

XLPE 1200mm?2
(4,864-5,395km: duong day cap
ngam)

66

Pht Lam (173) - Cho Lén
(176)

5,385

ACSR 795MCM
(0-0,01km: duong day trén khong)
GTACSR 240mm?2
(0,01-4,864km: duong day trén
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
NP Chiéu -
TT Duong Day dai (km) Loai day
khong)
XLPE 1200mm2
(4,864-5,385km: duong day cap
ngam)
67 Pht Lam (174) - Binh 3.160 ACSR 795MCM
Phu (172) ’ (duong day trén khong toan tuyeén)
ACSR 795MCM
C A Dh (0-6,132km: duong day trén khong)
68 gi‘;th(alr;ll()m ) - Phi 6,356 XLPE 1200mm2
: (6,132-6,356km: dudng day cap
ngam)
Pha Lam (176) - KCN ACSR 795MCM (0-0,01km)
68 Vinh Loc 2’(doan tr tram | 4,210 ACCC 240mm2 (0,01-4,210km)
Pht Lam dén try 22) (duong day trén khong toan tuyén)
ACSR 795MCM
Phu Lam (177) - PouYuen (0-2,895km: duong day trén khong)
69 | (172) - Binh Tri Dong 2,895 XLPE 400mm?2
(171) (0,4km: cap ngam r€ vao tram
Pouyen)
ACSR 795MCM (0-0,01km)
70 Pht Lam (178) - Tan Tao 5744 ACCC 240mm?2 (0,01-2,691km)
(172) ’ ACSR 795SMCM (2,691-2,744km)
(duong day trén khong toan tuyén)
E}:;Iﬁr:n(ﬁ Z?%{)Ugé‘;’l " ACSR 795MCM (0-0,01km)
71 A 2k Tec 13,284 ACCC 240mm?2 (0,01-13,274km)
Pht Lam dén try T55 (duong day trén khong toan tuyén)
(T4S cil) g day trén khong toan tuyén
ACSR 795MCM (0-0,01km)
7 Pha Lam (180) - L& Minh 7991 ACCC 240mm?2 (0,01-7,953km)
Xuan (171) ’ ACSR 795SMCM (7,953-7,99 1km)
(duong day trén khong toan tuyén)
2xACSR 240mm?2
o (0-0,262km: duong day trén khong)
Pha My Hung (171) - XLPE 1200mm?2
73 A ~ 9,241
Tén Thuén (172) (0,62-1,239km: duong day cap
ngam)
2xACSR 240mm?2
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Cong ty ludi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

(1,239-2,895km: duong day trén
khong)

ACSR 1272MCM
(2,895-3,389km: duong day trén
khong)

XLPE 1200mm?2
(3,389-5,075km: duong day cap
ngim)

ACSR 1272MCM
(5,075-8,471km: duong day trén
khong)

XLPE 1200mm?2
(8,471-8,853km: duong day cap
ngam)

ACSR 1272MCM
(8853-9021km: duong day trén
khong)-

ACSR 795MCM
(9,021-9,241km: dudong day trén
khong)

74

Pht My Hung (173) -
Nam Sai Gon 3 (172)

1,270

XLPE 1200mm?2
(duong day cap ngam toan tuyén)

75

Phu My Hung (174) -
Nam Sai Gon 3 (171)

1,553

XLPE 1200mm?2
(0-1,288km: duong ddy cap ngam)
2xACSR 240mm?2
(1,288-1,553km: duong day trén
khong)

76

Pht Dinh (173) - Hung
Vuong (172)

5,908

ACSR 795MCM
(0-2,757km: duong day trén khong)
GZTACSR 400mm?2
(2,757-5,858km: duong day trén
khong)

XLPE 1200mm?2
(5,858-5,908km: duong day cap
ngam)

77

Quén 8 (171) - Pha Dinh
(174)

2,053

XLPE 1200mm?2
(0-0,142km: dudng day cap ngam)
ACSR 795MCM
(0,142-2,053km: duong day trén
khong)

Chuong 2 — Sy Can Thiét Pau Tw Xdy Dung Céng Trinh
An ban 5 — Thang 11/2025

Trang 2-17



Cong ty luéi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lirong
BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

78

Quén 8 (172) - Cho Quan
(171)

4,532

XLPE 1209mm2 ,
(duong day cép ngam toan tuyen)

79

Quan 8 (173) - Hung
Vuong (171)

3,341

XLPE 1200mm?2
(duong day cép ngam toan tuyén)

80

Quan 8 (174) - Bén Thanh
(174)

5,112

XLPE 1200mm?2
(0-5,102km: duong diy cap ngam)
ACSR 795MCM
(5,102-5,112km: duong day trén
khong)

81

Quan 8 (176) - Chanh
Hung (173)

4,181

XLPE 120‘0mm2 ,
(duong day cép ngam toan tuyeén)

82

Tan Binh 2 (171) - Ba
Queo (171)

3,261

XLPE 1200mm?2
(0-0,285km: dudng day cap ngam)
GZTACSR 240mm?2
(0,285-3,261km: duong day trén
khong)

83

Tan Binh 3 (171) - Tan
Binh 1 (171)

2,031

XLPE 1000mm2
(0-1,820km: dudng day cap ngam)
GZTACSR 240mm?2
(1,820-1,849km: duong day trén
khong)

ACSR 795MCM
(1,849-2,031km: duong day trén
khong)

84

Tan Cang 2 (177) - An
Khanh (171)

3,054

XLPE 1200mm?2
(0-2,436km: dudng diy cap ngam)
ACSR 795MCM
(2,436-3,054km: duong day trén
khong)

85

Tan Cang 2 (172) - Thao
bién (171)

3,802

XLPE 1200mm?2
(0-0,303km: dudng diy cap ngam)
ACSR 795MCM
(0,303-3,565km: duong daytrén
khong)

XLPE 1200mm?2
(3,565-3,812km: duong day cap
ngam)
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Cong ty ludi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lrong

PECC2 BAO NGHIEN CUU KHA THI
N Chiéu I
TT Duong Day dai (km) Loai day
XLPE 1200mm?2
A i o (0-0,246km)
86 (Tla;llfang 2(75)-Xa Lo |, ¢y XLPE 1000mm2
(0,246-2,641km) ’
(duong day cap ngam toan tuyén)
27 Tan Hi¢p (172) - BPong 7330 ACSR 795MCM ,
Thanh (171) ’ (duong day trén khong toan tuyén)
ACSR 795MCM
(0-0,038km)
A g ACCC 240mm?2
88 (Tla;17)Ta° (171) - TanTic | 4 565 (0,038-1,562km)
2 x ACSR 240mm?2
(1,562-9,260km) ’
(duong day trén khong toan tuyén)
gg | TaoDan (173)- Bén 1943 XLPE 1200mm2 ,
Thanh (171) ’ (duong day cap ngam toan tuyén)
oo | TaoDan (174)- Bén 1943 XLPE 1200mm2 ,
Thanh (172) ’ (duong day cap ngam toan tuyén)
XLPE 1000mm2-1200mm2
\ \ (0-4,746km: duong day cap ngam)
91 g)?l(;f()la;‘zgm) - Trwong 16 107 ACSR 795MCM
(4,746-6,107km: duong day trén
khong)
9 Tao DBan (177) - Thi Nghe 7380 XLPE 800mm2 ’
(171) ’ (duong day cép ngam toan tuyén)
93 Tao Pan (178) - Thi Nghe 7330 XLPE 800mm?2 ’
(172) ’ (duong day cap ngam toan tuyén)
94 Tao Dan (180) - baKao 1,987 XLPE 1000mm?2 ’
(172) ’ (duong day cap ngam toan tuyén)
95 Tao Dan (175) - Hoa 4915 XLPE 1000mm?2 )
Hung (172) ’ (duong day cap ngam toan tuyén)
3 XLPE 1200mm?2
96 | 'ham Luong (172)- Vinh |, 4, (0-2,016km: dudng day cap ngam)
Loc (171) ACCC 240mm?2
(2,016-3,654km: duong day trén
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
NP Chiéu -
TT Duong Day dai (km) Loai day
khong)
ACSR 795MCM
(3,654-4,032km: duong day trén
khong)
97 Thuan An (171) - Linh 649 ACSR 240mm?2 ,
Trung 2 (172) (duong day trén khong toan tuyeén)
. . ACSR 795MCM;
98 %?EHD‘;C(%%) - Linh 8,355 AC 185mm2 ,
£ (duong day trén khong toan tuyen)
ACSR 795MCM
. . (0-0,168km: duong day trén khong)
99 %Zif()ffz()m) - Binh 1,798 XLPE 1000mm2
(0,168-1,798km: duong day cap
ngam)
100 Thu Btrc (173) - Thanh 7050 GZTACSR 240mm2
ba (172) ’ (duong day trén khong toan tuyeén)
101 Thu btc (174) - NMb 381 ACSR 2*330mm2 ,
Tha Buc (172) (duong day trén khong toan tuyeén)
102 Thu btc (175) - NMb 181 ACSR 2*330mm2 ,
Tha Buc (171) (duong day trén khong toan tuyén)
ACSR 795MCM
That Dire (176) - ViKimeo (0-6,616km: duong day trén khong)
103 (171) - Tan Cang (172) 6,970 XLPE 1000mm?2
& (6,616-6,970km: dudng day cép
ngam)
ACSR 795MCM
N , (0-3,364km: duong day trén khong)
104 E?gﬁ?%nﬂ - Thao 3,611 XLPE 1200mm?2
(3,364-3,61 1km: duong day cap
ngam)
ACSR 795MCM
105 Tha Buac (178) - Thu bic 9.510 ACCC 240mm2
Bac (171) - Intel (176-7) ’ ACSR 240mm?2 ,
(duong day trén khong toan tuyén)
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Cong ty ludi dién Cao thé TP.HCM
PECC2

Du én Lip ddt hé thong pin luu triv nang lrong
BAO NGHIEN CUU KHA THI

TT Duong Day

Chiéu
dai (km)

Loai day

Thu Duc (179) - NMN

106 | Thi Bie (172)

4,545

ACSR 795MCM
(0-4,507km: duong day trén khong)
XLPE 1200mm?2
(4,507-4,545km: duong day cap
ngim)

Tha Puc Bic (172) - Binh
An (172) (doan tur try 41
dén tru so 5).

107

633

ACCC 240mm?2 ,
(duong day trén khong toan tuyén)

Cho Lén (171) - Truong
Dua (171) - Ba Queo
(174)

108

7,098

XLPE 1200mm?2
(0-0,11km: duong day cap ngam)
ACSR 795MCM
(0,11-7,098km: duong day trén
khong)

Viét Thanh (171) - Chanh

109 Hung (172)

5,640

ACSR 795MCM
(0-1,363km: duong day trén khong)
XLPE 1200mm?2
(1,363-1,721km: duong day cap
ngam)

ACSR 795MCM
(1,721-5,580km: duong day trén
khong)

XLPE 1200mm?2
(5,580-5,640km: duong day cap
ngam)

Nha Bé (179) - Nam Sai

O Gon 1.(171) - T7-T4

4,813

ACSR795MCM
(0-1,963km: duong day trén khong)
XLPE 1200mm?2
(1,963-2,638km: duong day cap
ngam)
ACSR795MCM
(2,638-4,467: kmduong day trén
khong)

XLPE 1000mm2
(4,467-4,813km: duong day cap
ngam)

PaKao (171) - Bén

U rhanh (174-7/To1)

4,056

XLPE 1200mm?2 .
(0-0,056km: duong day cap ngam)
ACSR 795MCM
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Cong ty luéi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lirong
BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

(0,056-4,056km: duong day trén
khong)

112

Tan Cang (171) - Xa Lo
(172)

2,641

XLPE 1000mm?2
(duong day cap ngam toan tuyén)

113

Xa Lo (174) - bakao
(173)

1,967

XLPE 1209mm2 ,
(duong day cép ngam toan tuyeén)

114

Tang Nhon Phu (174) -
InTel (172-7)

1,175

XLPE 1000mm?2
(0-0,057km: dudng day cap ngim)
ACSR 795MCM
(0,057-0,370km: duong day trén
khong)

XLPE 1200mm?2
(0,370-1,175km: duong day cap
ngam)

115

XaLo (173) - Hoa Xa
(177)

3,606

XLPE 1200mm?2
(0-0,07km: duong day cap ngam)
ACSR 795MCM
(0,07-3,528km: duong day trén
khong)

XLPE 1200mm?2
(3,528-3,606km: duong day cap
ngam)

116

Hiép Binh Phudc (180) -
Binh Loi (172)

3,225

XLPE 1000mm2, XLPE 1200mm?2
(0-0,713km: dudng diy cap ngam)
ACSR 795MCM
(0,713-3,018km: duong day trén
khong)

XLPE 1000mm?2
(3,018-3,225: duong diy cap ngam)

117

Cat Lai (275) - Cong
Ngh¢ Cao (271)

5,609

XLPE 1600mm?2
(0-0,304km: dudng day cap ngam)
2xACSR 330mm?2
(0,304-5,514km: duong day trén
khong)

XLPE 1600mm?2
(5,514-5,609km: duong day cap
ngam)
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Cong ty ludi dién Cao thé TP.HCM

Du én Lip ddt hé thong pin luu triv nang lrong

PECC2 BAO NGHIEN CUU KHA THI
N Chiéu I
TT Duong Day dai (km) Loai day
XLPE 1600mm2 ‘
(0-0,304km: duong day cap ngam)
2 x ACSR 330mm?2
118 Cat Lai (276) - Cong 5.609 (0,304-5,514km: duong day trén
Ngh¢ Cao (272) ’ khong)
XLPE 1600mm?2
(5,514-5,609km: duong day cap
ngam)
190 Cau Boéng (275) - Ca Chi 93,045 2xACSR 795MCM
2 (278) ’ (duong day trén khong toan tuyén)
101 Cau Bong (276) - Ca Chi 73.045 2xACSR 795MCM ’
2(277) ’ (duong day trén khong toan tuyén)
Cau Béng (277) - Dt
122 Hoa 275 (T75) 21,985 ACSR 795MCM
Cau Bong (278) - Puc
123 Hoa 276 (T75) 21,985 ACSR 795MCM
Cau Bong (281) - Binh
124 | Tan (274) _ (Binh Téan 132 XLPE 1600mm?2
dén tru 76)
Cau Bong (282) - Binh
125 | Tan (273) (Binh Tandén | 129 XLPE 1600mm?2
tru 76)
Cu Chi 2 (273) - Trang
126 | Bang (271)_ (Cua Chi 2 586 ACCC 421
dén tru 34B)
Cu Chi 2 (274) - Trang
127 | Bang (272)_ (Cua Chi 2 586 ACCC 421
dén try 34B)
TACSR/AS410mm?2
Hoc Mon (274) - Hiép (0-1,467km: duong day trén khong)
128 | Binh Phuéc (273)_(Hi¢p | 3,377 XLPE 1600mm?2
Binh Phudc dén tru 24A) (1,467-3,377km: dudng day cap
ngam)
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
. . Chiéu -

TT Duong Day dai (km) Loai day
Phu Lam (272) - Binh

129 | Tan (275) (Binh Tan dén | 123 XLPE 1600mm?2
tru 76)
Phu Lam (271) - Binh

130 | Tan (276) (Binh Tandén | 126 XLPE 1600mm?2
tru 76)

Tan Dinh (271) - Cti Chi
131 |2(275) (Cu Chi 2 dén tru | 597
34A)

ACSR 795MCM ,
(duong day trén khong toan tuyeén)

Uyén Hung (276) - Cu

132 | Chi2(276) (CaChi2 | 597 ACSR 795MCM

(duong day trén khong toan tuyén)

dén tru 34A)
TACSR/AS410mm?2
. A (0-1,467km: duong day trén khong)
133 E?I?h%lﬁ?rg:(lz)ﬁ?lep 3,377 XLPE 1600mm2
(1,467-3,377km: dudng day cap
ngam)

XLPE 1600mm?2 ‘
(0-0,214km: duong day cap ngam)

134 | (271)_(Quén 8 dén tru 6,196 : o2 av g day

Cong tram Binh Chéanh) XLPE 1600mm2

(2,924-6,196km: duong day cap
ngam)

XLPE 1600mm?2 ‘
(0-0,214km: duong day cap ngam)

Phi Lam (275) - Quan 8 (© 214%; Qﬁiﬁ@iﬁﬁcﬁé trén
135 | (272)_(Quéan 8 dén try 6,196 ’ ’ khéng) g aay
Cong tram Binh Chanh) XLPE 1600mm?
(2,924-6,196km: duong day cap
ngam)
Puong day 220kV Cét 2 x ACSR 666,6MCM
136 | L&i (277)- Tan Cang2 | 12,000 (0-1,5km: duong day trén khong)
71) 2 x ACSR 330mm2
(1,5-6,5km: duong day trén khong)
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Cong ty ludi dién Cao thé TP.HCM

PECC2

Du én Lip ddt hé thong pin luu triv nang lrong

BAO NGHIEN CUU KHA THI

TT

Duong Day

Chiéu
dai (km)

Loai day

XLPE 1600mm2 ‘
(6,5-12km: duong day cap ngam)

137

Puong day 220kV Cat
Lai (278) - Tan Cang 2

(272)

12,000

2 x ACSR 666,6MCM
(0-1,5km: duong day trén khong)
2 x ACSR 330mm?2
(1,5-6,5km: duong day trén khong)
XLPE 1600mm?2
(6,5-12km: duong day cap ngam)

Danh muc TBA 110kV hién hitu khu vyc Tp. HO6 Chi Minh nhu sau:
Bing 2.4. Bang thong ké cac TBA 110kV khu viee TP HCM

Stt Tram MBA (I\S;{,“;) Ti s‘zl?\‘,‘;“ ap
1 An Khanh Tl 40 115/23-15,75/11
2 An Khanh T2 63 115/23-15,75/11
3 An Nghia Tl 16 115/23-15,75/11
4 An Nghia T2 16 115/23-15,75/11
5 Ba Queo Tl 63 115/23/11
6 Ba Queo T2 63 115/23/11
7 Ba Queo T3 63 115/23/11
8 Bau Pung Tl 40 115/23/11
9 Bén Thanh Tl 63 115/23/11
10 Bén Thanh T2 63 115/23/11
11 Binh Loi Tl 63 115/23/11
12 Binh Loi T2 63 115/23-15,75/11
13 Binh Phu Tl 63 115/23-15,75/11
14 Binh Phu T2 63 115/23-15,75/11
15 Binh Tri Pong Tl 63 115/23/11
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
Stt Tram MBA (1\84(1/[2) [ s‘zl?“,‘;“ ap
16 Binh Tri Dong T2 63 115/23/11
17 Binh Triéu IT 40 115/23/11
18 Can Gio T1 16 115/23-15,75/11
19 Can Gio T2 16 115/23-15,75/11
20 Chéanh Hung T1 40 115/23/11
21 Chénh Hung T2 40 115/23/11
22 Chéanh Hung T3 40 115/23/11
23 Cho Lon T1 63 115/23/11
24 Cho Lon T2 63 115/23/11
25 Cho Quan T1 63 115/23-15,75/11
26 Cho Quan T2 63 115/23-15,75/11
27 Cu Chi T1 63 115/23/11
28 Cu Chi T2 63 115/23/11
29 ba Kao T1 63 115/23/11
30 ba Kao T2 63 115/23/11
31 bong Thanh T1 63 115/23/11
32 Dbong Thanh T2 63 115/23/11
33 Go Vap Tl 63 115/23/11
34 Go Vap T2 63 115/23-15,75/11
35 Hoa Hung T1 63 115/23/11
36 Hoa Hung T2 63 115/23/11
37 Hoa Xa T1 63 115/23/11
38 Hoa Xa T2 63 115/23/11

Chiong 2 — Sur Can Thiét Pau Tw Xdy Dung Cong Trinh Trang 2-26

An ban 5 — Thang 11/2025



Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lrong

PECC2 BAO NGHIEN CUU KHA THI
Stt Tram MBA (1\84(1/[2) [ s‘zl:"‘]e)“ ap
39 Hoa Xa T2 63 115/23/11
40 Hung Vuong Tl 63 115/23/11
41 Hung Vuong T2 63 115/23/11
42 Intel T1 63 115/23/11
43 Intel T2 40 115/23/11
44 Lang Cat T1 63 115/23/11
45 Lang Cat T2 63 115/23/11
46 Lé Minh Xuan T1 63 115/23/11
47 Lé Minh Xuan T2 63 115/23/11
48 Linh Trung 1 T1 63 115/23/11
49 Linh Trung 1 T2 63 115/23/11
50 Linh Trung 2 T1 63 115/23/11
51 Linh Trung 2 T2 63 115/23/11
52 Long Thai T1 63 115/23/11
53 Long Thaéi T2 63 115/23/11
54 Luu Bong Ba Diém T1 40 115/23/11
55 Nam Sai Gon 1 T1 40 115/23/11
56 Nam Sai Gon 1 T2 40 115/23/11
57 Nam Sai Gon 2 T1 40 115/23/11
58 Nam Sai Gon 2 T2 63 115/23/11
59 Nam Sai Gon 3 T1 63 115/23/11
60 Nam Sai Gon 3 T2 63 115/23/11
61 Nmn Thu Duc T1 40 115/23/11
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Cong ty ludi dién Cao thé TP.HCM Du én Lip ddt hé thong pin luu triv nang lirong

PECC2 BAO NGHIEN CUU KHA THI
Stt Tram MBA (1\84(1/[2) L s‘zl?“,‘;“ ap
62 Nmn Tha Bt T2 40 115/23/11
63 Phua Pinh T1 63 115/23-15,75/11
64 Phu Pinh T2 63 115/23-15,75/11
65 Phu Hoa Bong T1 40 115/23/11
66 Phu Hoa Bong T2 40 115/23/11
67 Phu Hiru T1 63 115/23/11
68 Phu My Hung T1 40 115/23/11
69 Phu My Hung T2 40 115/23/11
70 Téan Binh 1 T1 63 115/23-15,75/11
71 Téan Binh 1 T2 63 115/23-15,75/11
72 Téan Binh 2 T1 63 115/23/11
73 Tan Binh 2 T2 63 115/23-15,75/11
74 Tan Binh 3 T1 63 115/23/11
75 Téan Binh 3 T2 63 115/23/11
76 Tan Hiép T1 40 115/23/11
77 Tan Hiép T2 63 115/23/11
78 Téan Quy T1 63 115/23/11
79 Tén Quy T2 63 115/23/11
80 Tan Son Nhat T1 63 115/23/11
81 Tan Son Nhat T2 63 115/23/11
82 Tan Tao T1 63 115/23/11
83 Téan Tao T2 63 115/23/11
84 Tan Thuan T1 40 115/23/11
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Stt Tram MBA (1\84(1/[2) [ s‘zl:"‘]e)“ ap
85 Tan Thuan T2 40 115/23/11
86 Tan Thuan T3 40 115/23-15,75/11
87 Tan Thuan T4 63 115/23/11
88 Tan Tuc T1 63 115/23/11
89 Tan Tuc T2 63 115/23/11
90 Tang Nhon Phua T1 63 115/23-15,75/11
91 Tang Nhon Phu T2 63 115/23-15,75/11
92 Tham Luong T1 63 115/23-15,75/11
93 Tham Luong T2 63 115/23-15,75/11
94 Thanh ba T1 63 115/23/11
95 Thanh Pa T2 63 115/23/11
96 Thanh Ldc T1 63 115/23-15,75/11
97 Thanh Ldc T2 63 115/23-15,75/11
98 Théo Dién T1 63 115/23/11
99 Théao Dién T2 63 115/23/11
100 Thi Nghe T1 63 115/23/11
101 Thi Nghé T2 63 115/23/11
102 Thua Buc BDong T1 63 115/23/11
103 Tha Buc Bong T2 63 115/23/11
104 Truong Dua T1 63 115/23/11
105 Truong Dua T2 63 115/23/11
106 Truong Pua T3 63 115/23/11
107 Tan Pha Trung T1 63 115/23/11
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Stt Tram MBA (1\84(1/[2) [ s‘zl?“,‘;“ ap
108 Viét Thanh T1 40 115/23/11
109 Viét Thanh T2 40 115/23/11
110 Vinh Loc T1 63 115/23/11
111 Vinh Ldc T2 63 115/23/11
112 Xa Lo T1 63 115/23/11
113 Xa Lo T2 63 115/23/11
114 Xa Lo T3 63 115/23/11
115 Xuan Thai Son T1 63 115/23/11
116 Xuan Thai Son T2 63 115/23/11
117 Cong Nghé Cao T3 40 115/23/11
118 Cong Nghé Cao T4 40 115/23/11
119 Cong Ngh¢ Cao T5 40 115/23/11
120 Hi¢p Binh Phudc T4 40 115/23/11
121 Hiép Binh Phudc T5 40 115/23/11
122 Binh Tan T4 63 115/23/11
123 Binh Tan TS 63 115/23/11
124 Binh Tan T6 63 115/23/11
125 Quan 8 T4 63 115/23/11
126 Quén 8 T5 63 115/23/11
127 Cu Chi 2 T4 40 115/23/11
128 Tan Cang 2 T3 63 115/23/11
129 Téan Cang 2 T4 63 115/23/11
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2.3.

DU BAO NHU CAU PHU TAI KHU VUC DU AN

Theo Quyét dinh s6 1711/QD-TTg ngy 31/12/2024 ctia Thu tuéng Chinh phii phé
duyét Quy hoach Thanh pho H6 Chi Minh thoi ky 2021-2030, tam nhin dén nam 2050,
du bao nhu cau phu tai thanh phé H6 Chi Minh nhu sau:

Dy

kién chia thanh phé H6 Chi Minh (khu vuc TPHCM cii truéc khi sap nhap) thanh

4 vung phu tai:

Vung phu tai 1 (Thanh phd Tha B cii): Bao gdm 12 phuong méi thanh 1ap Hiép
Binh, Thu Btrc, Tam Binh, Linh Xuan, Tang Nhon Phu, Long Binh, Long Phudc,
Long Truong, Cat Lai, Binh Trung, Phudc Long, An Khanh. Ving nay duoc cap
dién tr cac tram 220 kV Thu DPuc, Cat Lai, Hi¢p Binh Phudc.

Ving phu tai 2 (Khu Tay va Tay Bic): Bao gom cac phudng méi thudc Quan 12
cli nhu Bong Hung Thuén, Trung My Tay, Tan Thé1 Hiép, Thoi An, An Phi Dong,
phuong méi cua Tan Binh (Tan Son Hoa, Tan Son Nhat, Tan Hoa, Bay Hién, Tan
Binh), Binh Tan (Binh Hung Hoa, Binh Hung Hoa A, Binh Hung Hoa B, Téan Tao,
Tan Tao A), Tan Phu (Tay Thanh, Tan Son Nhi, Phti Thanh, Tan Phu), cung céac
x4 méi tir huyén Hoc Mén, Ca Chi, Binh Chanh. Tong thé phu hop phan ving phu
tai 220 kV do cac tram Hoc Mon, Pha Lam, Cua Chi, Cau Bong, Hiép Binh Phudc,
Vinh Loc dam nhiém.

Ving phu tai 3 (Ving trung tam TP): Bao gdm phudng mdi cila cac quén cii: Quan
1 (Tan Pinh, Bén Thanh, Sai Gon, Cau Ong Lanh), Quan 3 (Ban Co, Xuan Hoa,
Nhiéu Loc), Quan 4 (Vinh Hoi, Khanh H6i, X6m Chiéu), Quan 5 (Cho Quan, An
bong, Chg Lon), Quan 6 (Binh Tién, Binh Tay, Binh Phu, Pha Lam), Quan 8
(Chanh Hung, Binh Bong, Phi1 Dinh), Quan 10 (Vuon Lai, Dién Héng, Hoa Hung),
Quan 11 (Hoa Binh, Phu Tho, Binh Thdi, Minh Phung), Binh Thanh (Gia Pinh,
Binh Thanh, Binh L¢i Trung, Thanh My Tay, Binh Quéi), Phtt Nhuan (Btc Nhuan,
Cau Kiéu, Phu Nhuén), Go Vap (Hanh Thong, An Nhon, Go Vap, Thong Tay Hoi,
An Hoi Tay, An Hoi Pong). Ving phu tai nay duoc cap tir Tao Dan, Pha Lam, hd
tro tr TBA 220kV Hoc Mon, Hiép Binh Phudc, Thu Buc, Nha Be.

Vung phu tai 4 (Khu vyuc phia Nam TP): Gom 4 phudng méi cia khu vuc Quén 7
(sap nhap 10 phuong cii thanh): Phuong Tan Thuan, Phuong Phii Thuan, Phuong
Tan My, Phuong Tan Hung; cung cac xa md&i thuoc huyén Nha Be 1a Xa Nha Be
va Xa Hiép Phudc, va cac xa méi ciia huyén Can Gid bao gom Xa Binh Khanh,
X4 Can Gio, X4 An Théi Pong, Xa Ly Nhon, Xa Thanh An . Vung nay dugc cung
cép dién tir cac tram 220 kV Nha B¢, Binh Chéanh, va Nha may dién Hi¢p Phudc.

Bang 2.5. Két qua phan ving phu tai dién

Pmax (MW)
TT Vung phu tai
2025 2030
1 Vung 1 1.014 1.280
2 Vung 2 2.384 3.069
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Pmax (MW)
TT Vung phu tai
2025 2030
3 Ving 3 1.934 2.333
4 Ving 4 689 1.040
Toan thanh ph 5.680 7.400

Nguén: Bdo cdo tong hop Quy hoach TPHCM thoi ky 2021 — 2030, tam nhin dén nam 2050

2.4. SU CAN THIET CUA VIEC LAP PAT BESS TREN HE THONG DIEN TP

HO CHI MINH

2.4.1. Can bang cong suit lwéi dién 110kV

Can cr vao nhu cau cong suat thanh phd HO Chi Minh (khu vuc TP. HCM cil) dén nam
2030, can ctur vao nguén tram 110kV hién c6, ké hoach xay dung va cai tao cac tram
110kV dén nam 2030. Béo cdo tién hanh can ddi ngudn tram 110kV cho toan thanh
phé nhu sau:

Bing 2.6. Can biang cong suit ngudn tram 110KV luéi dién thanh pho Ho Chi

Minh (khu vuee TP. HCM cii)
TT Hang muc Don vi 2025 2030
I | Ving 1 (Pong Bic TP)
1 | Pmax MW 1014 1280
2 | Nhu cau ngudn tram 110kV MW 1000 1250
3 | Nhu cau CS tram 110kV MVA 2005 2339
4 | Tram 110kV hién co MVA 1581 1581
5 | Can bang: Thira (+) thiéu (-) MVA -424 -758
II | Vung 2 (Tay Bic TP)
1 | Pmax MW 2384 3069
2 | Nhu cau ngudn tram 110kV MW 2384 3069
3 Nhu cau CS tram 110kV MVA 3637 4786
4 Tram 110kV hién co MVA 2543 2543
5 | Céan bang: Thira (+) thiéu (-) MVA -1094 2243
III | Viung 3 (Trung tam TP)
1 | Pmax MW 1934 2333
2 | Nhu cau ngudn tram 110kV MW 1934 2333
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TT Hang muc Don vi 2025 2030
3 | Nhu cdu CS tram 110kV MVA 3393 4093
4 Tram 110kV hién co MVA 2167 2167
5 | Can bang: Thira (+) thiéu (-) MVA -1226 -1926

IV | Vung 4 (Nam TP)
1 Pmax MW 689 1040
2 | Nhu cau ngudn tram 110kV MW 689 1040
3 Nhu cau CS tram 110kV MVA 1209 1825
4 Tram 110kV hién co MVA 796 796
5 | Can bang: Thira (+) thiéu (-) MVA -413 -1029

2.4.2. Panh gia ciAn bang cong suat
Két qua can d6i ngudn tram 110kV khu vie Ving 2 (Tay va Tay Bic TP) cho thay:

— Pén nam 2025, nhu ciu cong sudt ngudn cap dién ap 110kV tai Ving 2 ude tinh dat
khoang 2.384 MVA va tang Ién 3.069 MVA vao nam 2030. Theo quy hoach, véi
khéi lugng céc tram bién ap 110kV dugc xdy mdi va nang cong suat, tong dung
lugng tram 110kV cua Vung 2 s€ dat khoang 4.330 MV A vao nam 2025 va 5.737
MVA vao nim 2030. Nhu vdy, quy md phat trién ludi tram 110kV theo quy hoach
co ban dam bao dap tmg nhu cau cap dién cho phu tai khu vuc Ving 2 trong giai
doan dén nam 2030.

— Tuy nhién, v61 hién trang dung lugng tram 110kV hién hitu chi khoang 2.543 MVA,
hé thong s& khong dam bao kha ning cap dién day du trong cac nam tdi néu cac
cong trinh méi khong dugc dau tu kip tién d6. Cu thé, nam 2025 s& thiéu khoang
1.094 MVA va dén nam 2030 s& thiéu khoang 2.243 MVA so vdi nhu cau.

Do d6, dé tranh rui ro trong trudng hop cac cong trinh bd sung cong suit ngudn 110kV
khong dugc trién khai dung tién do, dic biét trong bbi canh phu tai khu vuc ting trudng
nhanh va ludi dién hién hiru d3 tiém can giéi han kha nang dap tng, thi viéc dau tu lap
dit hé thong luu trir ning luong bang pin (BESS) tai khu vuc Vung 2 1a giai phap rat
can thiét Giai phap nay khong chi tang cuong kha nang dy phong va 6n dinh cong suét
cung cap, ma con hd tro van hanh linh hoat hé thong dién, giam ap lyc cho ludi truyén
tai trong cac gid cao diém, cling nhu nang cao do tin cy cung cip dién cho cac phu tai
quan trong, gop phan dam bao an ninh ning luong khu vuc.

2.4.3. Sw can thiét ciia viéc lip dit BESS trén hé thong dién khu vue

TP. H6 Chi Minh 14 trung tdm kinh té — x4 hoi 16n nhat ca nudc, véi nhu cau phu tai
dién tang trudng nhanh va lién tuc & muc cao. H¢ théng dién tai day dang chiu ap luc
16n vé dam bao cung cép dién an toan, 6n dinh, dic biét trong céac gio cao diém. Trong
bbi canh d6, viéc trién khai hé thong luu trir nang lwong bang pin (BESS) dong vai tro
chién luge, voi cac chire nang cy thé nhu sau:
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— Hb tro van hanh hé thdng trong gid cao diém: BESS c6 thé xa dién vao ludi trong
cac gio cao diém, gop phan giam tai cho ludi trung — cao the, dac biét tai cac khu
vuc dang tiém can gidi han cong suat truyén tai. Viéc nay giup:

+ Gidm nguy co qua tai cuc bg,
+ Giam su phu thudc vao huy dong ngudn dién dit tién trong gior cao diém,

— San bang biéu d6 phu tai, toi vu hiéu qua hé théng: Thong qua co ché nap vao gid
thap diém — x4 vao gio cao diém, BESS gitip lam phang bi€u do phu tai, giam do
dbc tang/giam cong suat, tur do:

+ Han ché ton thét trong hé théng truyén tai va phan phdi,
+ Ting hiéu qua kinh t& van hanh ngudn va luéi,
— Nang cao d6 tin cdy cung cp dién: Trong céc tinh hudng sy cb hodc gian doan
ngan han tor ludi, BESS c6 thé dong vai tro nhu mot ngudn du phong tirc thoi
(spinning reserve) dé duy tri cung cap dién cho cac phu tai quan trong, giup nang
cao chi s6 SAIDI/SAIFI va kha nang phuc hoi (resilience) cua hé thong dién thanh
pho.
— HOb tro phat trién ning luong tai tao phan tan: HO tro van hanh hé thng trong gio
cao diém
+ BESS c6 thé xa dién vao ludi trong cac gio cao diém, gdp phan giam tai cho
ludi trung — cao thé, dac biét tai cac khu vuc dang tiém can gidgi han cong suat
truyén tai. Viéc nay gilp:

+ Gidm nguy co qua tai cuc bg,

+ Giam sy phu thudc vao huy dong nguén dién dat tién trong gid cao diém,

+ Gop phan duy tri 6n dinh dién ap va tan s cuc bo.

— Gop phan xay dung luéi dién thong minh va phat trién bén vitng: TP. H6 Chi Minh
dang tirng budc trién khai luoi dién thong minh (Smart Grid), do do viéc lap dat
BESS, s¢€ gop phan:

+ Tich hop hé théng diéu khién — giam sat SCADA/EMS hién hitu.
+ Trién khai cdc mé hinh diéu d6 phan tan (DERMS).

Theo Quy hoach tong thé TP. Ho Chi Minh thoi ky 2021-2030 tim nhin dén nam 2050,

thanh ph6 dat muyc ti€u trd thanh do6 thi thong minh, phat trién bén viing, thich tng vi

bién do6i khi hau, trong d6 nganh nang lugng dong vai trd quan trong voi cac dinh

hudng sau:

— Phat trién ha tAng ning luong bén ving: Uu tién cac giai phap ning cao hiéu qua
su dung nang lugng, phat trién nang lugng sach, nang lugng tai tao, va cac cong
ngh¢ luu trlt nang lugng mai.

— Xay dung luéi dién thong minh: Ung dung cong nghé méi dé diéu khién, quan 1y
phu tai va nang cao do tin cay cung cap dién.
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— Ting kha ning tu can bang ning luong o cap do thi: Viée trién khai BESS gitip
thanh phé chu dong hon trong viéc diéu tiét ngudn dién cuc bo.

Do d6, viéc lap dat BESS tai TP.HCM hoan toan phu hop voi muc ti€u hién dai hoa
luoi dién, nang cao kha nang ty can bang phu tai — ngudn, ciing nhu tang cuong kha
nang phuc hoi cua hé thong ha ting d6 thi. Pong thoi, hudng t6i muc tiéu trung hoa
carbon va phat trién ha ting ning luong xanh — sach — théng minh.

Theo Diéu chinh Quy hoach phat trién dién luc qudc gia thoi ky 2021-2030, tAm nhin
dén ndm 2050, Chinh phu di nhan manh:

— Khuyén khich phat trién hé théng luu trit ning luong dé hd trg van hanh hé thong
dién c6 ty 1€ ngudn nang luong tai tao cao.

— Phat trién BESS tai cac trung tdm phu tai 16n nhu TP. H5 Chi Minh, Ha Noi dé
giam ap lyc 1én ludi truyén tai va tdng kha nang cung cap dién an toan, tin ciy.

—  Muc tiéu dén nim 2030 dua vao van hanh 2.600 MW hé théng luu trlt nang lugng
trén toan quoc, uu tién tai cac khu vuc co toc do tang trudng phu tai cao va kha
nang truyén tai han ché.

Véi vai trd 1a trung tam kinh té, cong nghiép — dich vu 16n nhét ca nude, TP. Ho Chi
Minh la khu vyc uu tién trién khai BESS trong quy hoach dién quoc gia.

Ngoai ra, viéc 1ap BESS trén hé thong dién tai TP. H6 Chi Minh hoan toan phu hop

v6i Chién luge phat trién nang lugng quoc gia dén nam 2030, tam nhin dén ndm 2045,

cu thé:

— Phu hop dinh hudng phat trién ludi dién thong minh, hién dai, c6 kha nang tich
hop nang luong tai tao va diéu khién linh hoat.

— Pam bao cung cip dién 6n dinh cho trung tdm phu tai 16n, giam ap luc cho hé
thong tuyén tai va nang cao dg tin cdy van hanh.

— Tbi wu héa hiéu qua str dung ning lugng, giam ton that, han ché phat thai, gop phan
thuc hién muc tiéu trung hoa carbon.

— HO tro tich hop va khai thac hidu qua ngudn ning luong tai tao phan tan nhu dién
mat tro1 mai nha.

Viéc trién khai BESS 1a buége di thiét thuc nham hién thuc hoa cic muc tiéu vé an ninh

nang lugng, chuyén dich xanh va phat trién bén vitng theo dung dinh hudng chién lugce

quoc gia.

2.5. CAC PHUONG AN KET LUOI

2.5.1. Quy mé du an
Dau tu hé théng BESS véi quy mo cong suat du kién: SMW/10MWh.
— Hé théng pin Iuu trit: dung luong khoang 10MWh;
— B0 bién doi cong suat (PCS): cong suat dinh mic SMW;
— Tram hop b trung thé va may bién ap ning ap: cong suit 6MVA.
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Hé thdng BESS duoc két ndi voi thanh cai 22kV (C41) tai TBA 110/22kV Tan Pha
Trung.

2.5.2. Phwong an két lwéi

Véi quy mo hé thong BESS 5SMW/10MWh, bao céo dé xuit dau ndi vao ngin 16 du
phong hién hiru cua thanh cai 22kV C41 cua TBA 110/22kV Tan Pha Trung.

So d6 dau noi nhu sau:
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3.1. THONG TIN CHUNG VE DU AN

3.1.1. Toéng quan

TP. Hd Chi Minh 13 trung tdm kinh té, tai chinh va cong nghiép 16n nhét ca nudc, voi
tbc do ting truong dién ning hang nim ludn & muc cao dé phuc vu nhu cAu san xuét,
thuong mai, dich vu va dan sinh. Trong bdi canh chuyén dich co cau nang luong theo
huéng tang ty trong nang lugng tai tao, giam phu thugc vao nguon hoa thach va dam
bao an ninh ning luong dé thi, viéc dau tu phat trlen hé thong lvu trir nang luong
(BESS — Battery Energy Storage System) 14 yéu cau cp thiét va mang tinh chién luoc.

Thanh pho hién da va dang trién khai nhiéu du 4n dién mat trdi mai nha tai khu dan
cu, khu cong nghi€p va co s6 cong 1ap, tuy nhién do déc thu cua ngudn nang lugng tai
tao 12 bién dong theo thoi tiét, khong 6n dinh va khong trung khop véi nhu cau phu tai,
viéc thiéu hé thong luu trir s gay kho khan trong van hanh, tiém 4n nguy co qua tai
cuc b, giam hi¢u sut str dung nang luong sach. Déc biét, trong diéu kién ludi dién
truyén tai tir cac vung c6 nguon tai tao 16n (Tay Nguyén, Duyén hai Nam Trung Bo)
con han ché, TP. H6 Chi Minh can c6 kha nang ty can dbi noi tai bang cach dau tu
BESS dé tich trit, diéu phéi va toi wu hoa ngudn dién tai chd.

Mit khac, theo ké hoach trién khai Diéu chinh Quy hoach dién VIII (Quyét dinh
1509/QP-BCT) muc tiéu dén nam 2030, ca nudc can phat trién tir 10.000 — 16.300
MW h¢ théng luu trit ning luong. Pay 1a co sé phap 1y rd rang dé TP. HO Chi Minh
xay dyng, trién khai cac mo hinh luu trir ning lugng tién tién, gép phan ting tinh chil
dong trong cung cap dién, giam ton that truyén tai, ddm bao an toan hé thong dién va
tién toi xay dung do thi thong minh, phét trién bén viing.

Do d6, viéc dau tu hé thong BESS tai TP. H6 Chi Minh khéng chi 1a giai phap ky thuat
don thuin, ma con la yéu cu mang tinh chién lugc — dam bao an ninh ning luong, hd
trg chuyén doi nang luong cong bang va nang cao ning luc quan 1y — van hanh hé
théng dién do thi hién dai trong tuong lai.

3.1.2. Céac thong tin chinh
Céc thong tin chinh cua dy an nhu sau:
— Tén dy an: Lap dat hé théng pin luu trit nang lugng (BESS);
— Chu dau tu: Cong ty ludi dién cao thé TPHCM;
— Quy mé cong suat du kién: SMW/10MWh.
+ Heé théng pin luu trir: dung luong khoang 10MWh;
+ B0 bién ddi cong suat (PCS): cong suat dinh mic SMW;
+ Tram hop bd trung thé va may bién ap nang ap: cong suat 6MVA.
Tién d6 van hanh: Quy I nim 2026.

3.2. MO TA CAC PIA PIEM XAY DUNG DU AN

Dia diém xay dung du an sé dugc danh gia va dé xuét lua chon mot trong hai vi tri 1a:
TBA 220/110kV Hi¢p Binh Phudc va TBA 110/22kV Tan Phu Trung.
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3.2.1. Tram Bién Ap 220/110kV Hiép Binh Phuéc
Dia diém du kién thir nhat 13 tai tram bién ap 220/110kV Hiép Binh Phudc nam &
phuong Hiép Binh, Thanh ph6é H6 Chi Minh.
Vi tri khu vuc tram bién ap nhin chung thuan loi cho cong tac van chuyén thiét bi, dam
bao khoang cach an toan voi khu déq cu va cac cong trinh dan dung lan can. Mat bang
c6 dién tich du rong dé thi cong va lap dat.

Hinh 3.1. Tram bién ap 220/110kV Hiép Binh Phuée
3.2.2. Tram Bién Ap 110/22kV Tan Phi Trung

Dia diém dy kién thir hai 1a tram bién ap (TBA) 110/22kV Tan Pht Trung nam trong
Khu cong nghiép Tan Phu Trung, xa Ca Chi, TP. H6 Chi Minh.

TBA 110/22kV Téan Phti Trung c6 vi tri nam biét 1ap trong khu cong nghiép nén dam
bao céch ly tot véi khu dan cu va cac cong trinh xung quanh. Mat bang rong rai tao
thuan 1gi cho viéc van chuyén, dap img yéu cau thi cong, lap dit va mé rong.

Chuong 3 — So sdanh va lya chon dia diém xay dung dy an Trang 3-2
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3.3.
3.3.

' Tramibiénzap di10kV
Tan/PhuTrung
: i 3

Hinh 3.2. TBA 110/22kV Téan Phu Trung

PIEU KIEN TU NHIEN KHU VUC DU AN

1. Tram Bién Ap 220/110kV Hiép Binh Phuéc

3.3.1.1. Diic diém dia hinh, dia mao

Tram bién ap GIS 220/110kV Hiép Binh Phuoc nam tai khu dan cu va sat song Rach
ba thugc phuong Hi¢p Binh, TP. H6 Chi Minh. Pia hinh khu vyc tram nhin chung
thap va tuong doi bang phang, cao d§ mat dat dao dong tr -0,3 dén 1,0m.

Khu vyc tram bién ap c6 dang dia mao tich tu. CAu tao dia chat gém:

— Tram tich séqg—dém lay Holocen thugng abQIV? gbém chu yéu 1a bun sét, trang
thai chdy, chiéu day thay doi tr 12,3 - 14,5m.
— Tram tich song bién Holocen trung amQIV?2 bao gdm sét mau xam xanh, xam

nau, nau vang, Cat, 4 cat hat trung - thd mau xdm vang, xam trang, chat vura.
Chiéu day > 20m.

3.3.1.2. Dic diém dia chit

Dua vao tai lidu cac 16 khoan khéo sat thuc dia va két qua thi nghiém chi tiéu co 1y
dat trong phong thi dac diém dia chat khu vuc tram bién &p dén do sau 35,0m c6 céc
16p dat chinh sau:

— Lop 1 (abQuv): Bun sét mau xam den, xam xanh, chay, bao hoa nudc, chira it hiru

co. Lop nay nam trén cung va c6 dién phan bd rong trén khip pham vi tram, chiéu
day 16p thay d6i tir 12,3 - 14,5m.

ghufo’ng 3 — So sanh va lva chon dia diém xay dung dy an Trang 3-3
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— Lop 2 (amQrm): Sét mau xam xanh, xam néu, nau vang, trang thai déo mém dén
nua cung. Lop nay nam bén dudi 1op bun sét va cung phan bd rong trén toan
pham vi tram, chiéu day 16p thay dbi tir 6,7 - 7,0m.

— Lép 3 (amQum): Cat, 4 cat hat trung - thé mau xam vang, xam trang, chit vira,
chira it san soi thach anh ctng chac kich thuée < 1,0cm. Ranh gidi trén ciia 16p
bat dau ¢ d6 sau 19,0m - 21,5m, c6 dién phan bd rong khap khu vyc tram bién
ap, chiéu day 16p chua xac dinh dugc vi do sau 16 khoan (35,0m) van chua hét
16p.

3.3.1.3. Déng dit

Theo QCVN 02:2022/BXD “Quy chuan k¥ thuat qudc gia vé sé liéu diéu kién tu
nhién dung trong xay dyng" thi khu vure dy an thude thanh phd H6 Chi Minh noi c6
dinh gia toc nén tham chiéu agR 13 0,06g. Theo thang dong dat MSK-64 vo1 dinh
gia tdc nén agR nhu trén thi cuong d6 dong dat twong tng 1a cap VI ddi voi nén loai
A (d4, da cung), chu ky 1ap 500 nam.

3.3.1.4. Diic diém khi twong thiiy vin

Vi tri du 4n mang dac diém chung cua khi hau nhi¢t d&i gi6 mua can xich dao véi
dic diém chung 14 nhiét d6 cao déu trong nim c6 2 mua rd rét (mua mua va mua
kho). Mua kho bat dau tir thang 12 dén thang 4 nam sau, mia mua tir thang 5 dén
thang 11 chiém 93% tong luong mua ca nam.

Nhiét d6 trung binh nim dao dong tir 28°C - 29°C, thang 4 13 thang ning noéng nhat
véi nhiét do cao nhat tirng quan trac dugc tai tram Tan Son Hoa 13 39°C, thang lanh
nhat thuong xuat hién vao thang 12 t6i thang 2 nim sau v&i nhiét do thap nhat 1a
18,8°C véo thang 1 quan tric dugc tai tram Tan Son Hoa. Tong s6 gio ning trung
binh nam 2.115 gio.

Luong mua trung binh ndm tir 2.041mm v6i luong mua cao nhat dat 2.737mm, thang
mua nhiéu nhat thuong xuat hién tir thang 8 dén thang 10, dinh diém vao thang 9 va
thang mua it nhat vao thang 1, 2. D6 am khong khi trung binh 74%. Tong lugng boc
hoi trung binh hang nam khoang 1.271mm.

Dua trén phan tich anh v¢ tinh L‘andsat, nhiét d6 bé mat dat tai vi tri du an trung binh
khoang 38,9°C do vi tri dy 4n nam tai khu vuc c6 mirc do bé tong hoa cao.

Vi tri dy an la vung triing thap lay nam tai bo trai song Sai Gon chiu anh huong
manh bdi thuy trleu tir Bién Pong. Cach vi tri du an khoang 400m vé phia Tay c6
rach Ba va 500m Ve phia Nam c6 rach Dira, ca 2 con rach déu chay theo huéng Tay

— Tay Nam va d6 vé song Sai Gon, chdy theo hudng Nam nhap véi song Dong Nai.
Muc nudc trung binh khoang 7,78cm, c6 thé cao hon 120cm vao thoi ky triéu cuong.

3.3.2. Tram bién ap 110kV Tan Phui Trung
3.3.2.1. Diic diém dia hinh, dia mao

Kh}l vuc tram bién e}p 110kV Tan Pha Trung dit trén bé mat dia hinh kha b%mg
phang. C6 thé chia bé mat dia hinh lam 2 loai.

Dia hinh cao, c6 cao do tir 2- 4,5m gém tram Tan Pht Trung va doan dau cta duong
day dau noi.
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Dia hinh thip c6 cao do tir 0,5- 2m. Bé mit dugc trong laa, thudng xuyén ngap nudc.
3.3.2.2. Diic diém dia chit

CAu trac dia chat chung cua khu vuc nghiép ctru dua theo Ban do dia chét va khoa"mg
san Viét Nam ty 1€ 1:200.000, (to T.P. H6 Chi Minh (Sai Gon, C-48-XI)) dia tang
cua khu vyc nghién ctru nhu sau:

Tram tich séng — dam lay Holocen thwong (abQv?). Chung gém chi yéu 13 bun
sét, trang thai chay, phan bd ¢ dia hinh thap, cao d6 0,5-2m. chiéu day 1-2m dén 7-
8m. V& tong thé ching phan bd trén bé mit trim tich séng bién Holocen trung, co
chd trén bé hé tang Ci Chi

Tram tich séng bién Holocen trung amQiv2. Phan bd rong rii ¢ Tan Phi Trung,
rach Dira & cao d6 2-5m. Chung gdm dit sét mau xam vang 1an it von két latarit, dat
sét mau loang 16, trang thai ctng, nira cimg, co xen kep cac thau kinh cat hat nho
chiéu day tbi da 30m. Tram tich nay phan b trén tram tich hé tang Cu Chi va ndm
dudi hé tang tram tich song — dam lay. O tram bién ap Tan Pha Trung va phan duong
day dau ndi 13 16p 2, 4 va co thau kinh cét 16p 3 & cudi dudng day.

Pleistocen thwong, phan trén, hé tang Cit Chi (aQ’cc)

Hé tang Cu Chi gdm 3 phan: Duéi 1a cat, cudi, soi, kaolin, giita 1a vo laterit va trén
1a cat bot mau xam. Hé ting Ca Chi phan bo thanh mot dai kéo dai tir khu vue Hoa
Thanh-Tay Ninh, qua Trang Bang vé téi Cii Chi, Hoc Mén va cho téi tan Long
Thanh - Pong Nai. Ngoai ra chung con ton tai & dang thém doc song Sai Gon, song
Dﬁng Nai. Thanh phan tram tich gdm cat, cudi, soi, sét kaolin. Bé day tram tich thay
doi 2-25m.

3.3.2.3. Diic diém vé dia tang

Dua theo tai li¢u m6 ta ngoai thuc dia, can cir vao két qua thi nghiém trong phong,
dia tang dia chat khu vuc tram bién ap trong pham vi chiéu sau khao sat co thé chia
ra thanh cac 16p nhu sau:

— Lép 2 (amQn?): Pat sét mau xam vang co 1an it von két laterit, trang thai cimg—
nira cing. Chi tiéu co 1y thudc loai trung binh, chiéu day bién thién tir 5 dén 17m.
Tai tram Tan Phu Trung chiéu day 12-17m.

- Lop 4 (amQn?): Tram tich song — bién Holocen trung, dat sét mau loang 16 (xam
trang, xam vang, nau do), trang thai cing — nura cung. Chi ti€u co ly thudc loai
trung binh. Lép nay phuc vu nén cac cong trinh ma khong can bién phap xu 1y.

3.3.24. Déng dit
Theo QCVN 02:2022/BXD “Quy chuén k¥ thuat qudc gia vé s0 li¢u dicu kién tu
nhién dung trong xay dung" thi khu vuc dy an thu¢e xa Cu Chi, thanh ph6 H6 Chi
Minh noi ¢6 dinh gia toc nén tham chiéu agR la 0,06g. Theo thang dong dat MSK-
64 voi dinh gia toc nén agR nhu trén thi cuong d6 dong dat tuong tmg la cap VI doi
v6inén loai A (dé, da cung), chu ky 1ap 500 nam.

3.3.2.5. Diic diém khi twong thiiy vin

Tram 110kV Tan Pht Trung nam trong khu cong nghiép Tan Phu Trung thudc xa
Cu Chi, Tp. H6 Chi Minh. Tram nam céch céch cac duong N6, duong D5 tir 3-4m
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vé phia Pong, cach kénh Xang 1,4km, cch trung tim Thanh phd HO Chi Minh
khoang 25km vé phia Nam.

Theo tai liéu QCVN 02 : 2022/BXD “Quy chuan k¥ thuit qudc gia S liéu diéu kién
tu nhién dung trong xay dung” do Vién Khoa hoc Cong nghé Xay dung bién soan
khu vuc du an thudc vung IIC - Khi hdu Nam Bo:

— Hang ndm chi ¢6 mua kh6 va mua am tuong phan nhau rd rét, phu hgp véi hai
mua gid va khong dong nhat trong vung, cuong do mua kha 16n.

— Tién hanh nghién ctru str dung s6 liéu khi tuong tai tram Tan Son Nhét dé lam co
s& tham khao tinh toan.

1. Gio

— Hudng gié chu yéu trong ndm tai khu vuc du an 1a Tay - Tdy Nam va Béc —
Pong Bic. Gio Tay - Tay Nam thoi vao muiia mua véi van tdc trung binh 3,6m/s.
Gi6 Bic Pong Bic thoi tir thang 11 dén thang 2 nim sau véi van tdc trung binh
2,4m/s. Tan suét gi6 dao dong giita cac thang tir 23-50%, tan suét ling gié trong
nam la 7-15%.

— Ap lyc gio: Khu vuc xay dung du an thudc xa Cit Chi, Tp. HCM nam trong ving
216 I, ap luc gio theo dia danh hanh chinh.

2. Nhiét do khong khi (°C)
Theo d6 vung du an c6 céac dac diém khi tuong co sé nhu sau:

Nhiét do cao khong khi cao nhat tuyét ddi cua vung 1a 40°C, nhiét do thép nhét
tuyét doi la 13,8°C; nhiét do trung binh thang va nam ctia vung 27,4°C.

3. Mua

Khu vyce dy an nam trong vung khi hdu nhi¢t déi gié mua véi 2 mua rd rét trong
nam la mua mua va mua kho:

— Mua mua: tir thang 5 dén thang 10
— Mua kho: tir thang 11 dén thang 4 nam sau
— Luong mua trung binh nhiéu nam tai Tan Son Nhat nhu sau:
— Luong mua trung binh nhiéu nam: 1.935 mm
— Luong mua nim cao nhat 1980: 2.718
— Luong mua nam nho nhat 1958: 1.392
— Sb ngay mua trung binh/nam: 159 ngay
— Luong mua ngdy 16n nhit 179mm
4. D¢ dam
Nhin chung ving ndm trong d6i gié mua, c6 mua dong lanh, chia lam 2 mua r3 rét.

DO 4m khong khi trong dbi thap nhat trung binh nam 1a 78%, d6 am twong di cta
khong khi thap nhat trung binh thang va nam 1a 53%, d§ am tuyét doi cia khong
khi trung binh thang va nam 27,6 mbar.

Chuong 3 — So sdanh va lya chon dia diém xdy dung du dan Trang 3-6
An ban 5 — Thang 11/2025



Cong ty ludi dién Cao thé TP.HCM Dy dn Ldp dat hé théng pin hew trit nang heong
PECC2 BAO CAO NGHIEN CUU KHA THI

5. Diéu kién thity van cong trinh

Do khoéng co tang cach nudc ro rang nén chi o 1 tang chtra nu6e duy nhét cho ca
4 16p dat. Ngudn cung cip nudc 1a nudc mua, nguodn thoat nudc la cac kénh, rach
va song. Muc nudc dudi d4t vé mua kho nam & d6 sau 2,5-3,0m (6 cao do 1,5-
2,0m) ¢ khu vyc rudong lta muc nudce trung voi myc nude rudng (¢ cao do 4,0m),
& vung rudng lia myc nude ngdm siu.

Muec nuée dudi dat khong 1am anh hudng dén thi cong tram Tan Phu Trung nhung

lam anh huong dén thi cong duong day nhat 12 doan cap ngdm. Anh huong khong
16n boi hé s6 tham cua dat 16p 1 rat nho.

3.4. HIEN TRANG VA KE HOACH SU DUNG PAT

3.4.1. Hién trang cac vi tri

Nhin chung, cac vi tri du kién thuc hién du 4n déu nam trong cac tram bién ap, co hang
rao bao quanh nén ddm bao khoang cach an toan v4i khu dan cu va cac cong trinh lan
can. Ngoai ra, cac vi tri khu vuc tram bién 4p déu c6 hé théng duong giao thong thuan
loi vé phuong an van chuyén thiét bi.

Mit bang du khong gian tao diéu kién cho cong tac thi cong lap dat, khong co cac
chudng ngai xung quanh va phia trén. Lap dat hé thong BESS gan nhu khong anh
huong dén cong tac van hanh, khai thac cua TBA.

3.4.2. Ké hoach sir dung dat

Theo tinh toan, tong dién tich téi thiéu dé lap dat cho hé théng BESS va du phong cho
viéc mé rong cdng suat khoang 296,3 m?,

Dbi v6i viec mo rong quy md 16n hon cho hé théng BESS, ¢6 thé xem xét quy dat chua
st dung bén canh.

3.5. HIEN TRANG TAC PONG VE MOI TRUONG

Chéat lugng moi truong tai cac khu vue dy an duge tham khao tir cac dy an lan can. Két
qua quan tric moi truong cho thiy chét luong méi trudng khong khi va dat tai ca 2 khu
vuc tuong dbi tét.

— Cac chi tiéu Bui, CO, SO2, NO2, tiéng on trong moi truong khong khi xung quanh
deu dat QCVN 05:2023/BTNMT va QCVN 26:2025/BTNMT.

— Céc cac thong s6 vé chét luong dat nhu As, Cd, Pb, Cu, Zn tai khu vuc déu nim trong
gidi han cho phép cua QCVN 03-2023/BTNMT.

3.6. HIEN TRANG HE THONG PIEN KHU VUC

3.6.1. Tong quan hé thong dién khu vue
3.6.1.1.  Tram bién ap 220k/110V Hiép Binh Phuéc

Quy mo va trang thiét bj bao gom: Tram biéq ap GIS 220/110kV v6i 2 may bién ap
220kV cong suat 250MVA/may va 2 may bién ap 110kV cong suat 40MVA.
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Lién két mach vong voi tram 220/110kV Hoc Mon va Thu Buc, giam tai cho tram
220kV Tao ban.

Pham vi cdp dién dam bao cung cap dién 6n dinh cho cac quan Thu Buc, Binh
Thanh, Phu Nhuan, quan 12 va huyén Hoéc Mon, phuc vu chu yéu khu dan cu phia
Bac thanh pho.

Vién hanh bang phuong phap diéu khlen tor xa, khong nguoi truc, nang cao tinh linh
hoat va 6n dinh trong mua cao diém ning néng

3.6.1.2. Tram bién dp 110/22kV Téan Phi Trung
Quy mo6 va trang thiét bi: Tram bién 4p 110/22kV Tan Pha Trung bao gom 1 may
bién ap 110/22kV cong suat 63MVA. Ap dung cong nghé Process Bus — tram bién
ap “ky thuat s6” dau tién tai TP. HCM, st dung cap quang cho tin hi€u di€u khién
nham giam khoi lugng thi cong va chi phi bdo tri.

Cung cép dién chinh cho KCN Tan Phu Trung va cac phu tai phy can xa Cu Chi, xa
Pht Hoa PBong,.., ho trg thu hit dau tu cong nghé xanh.

Véan hanh bang hé thong gidm sat — diéu khién so, giam thoi gian cat dién va nguy
co su co, nang cao d9 tin cay cung cap dién

3.6.2. Hién trang co sé ha ting cac tram bién ap
3.6.2.1. Tram 220/110kV Hiép Binh Phudc
Céc thiét bi chinh trong tram bao gom:

— He théng GIS 220kV theo so do 2 thanh cai véi 2 xuét tuyén vi 02 may bién ap
tr ngiu 220/110kV (225+8x1,25%/115kV/23kV 250MVA), t6 diu day
YNynOd11;

— H¢ Fhéng GIS 110kV theo so d6 2 thanh cai voi 11 xudt tuyén trong d6 c6 4 xuét
tuyén du phong, 02 may bién ap phan phoi 110/22kV (115+9x1,78%/23/11kV
40MVA), t6 dau day YNynOd11;

— Day ti phan phdi 22kV goém 16 xuat tuyén.

— H¢ théng dién tu dung;: 02 may bién ap tu dung 22/0,4kV véi thong ) k¥ thuat
2242%x2,5%/0.4kV-250kVA.

Ngoai ra, trong nha ‘diéu lghién tram bién ap 220/110kV Hiép Binh Phuoc con dugc

trang bi h¢ thong diéu khi‘én tuan thﬁ, giao thurc IEC61 850, duoc két noi ve hé t}léng

SCADA cua trung tam di€u dg h¢ thong dién mién Nam (SSO) va trung tadm di¢u do

EVNHCMC.

3.6.2.2. Tram 110/22kV Tan Phu Trung
Céc thiét bi chinh trong tram bao gom:

- He¢ thong 110kV ngoai troi, theo so d6 1 thanh cai véi 2 xuét tquyén v6i 01 may
bicn ap tu ngau 110/22kV (115+9x1,78%/23/11kV 63MVA), t6 dau day YnynO-
dli;

— Day ti phan phdi 22kV gdm 13 ti, 08 xuat tuyén duong day;
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— Hé théng dién ty dung v6i 01 may bién ap tu dung 22/0,4kV (23+2x2,5%/0.4kV
160kVA).

— Hé théng ty bu tinh 22kV (OMV Ar).

Ngoai ra, trong nha diéu khién tram bién 4p 110/22kV Tan Pht Trung con duoc
trang bi hé thong diéu khién tuan thu giao thirc IEC61850, duogc két ndi vé hé théng
SCADA cuia trung tdm diéu d6 hé thong dién mién Nam (SSO) va trung tdm diéu do
EVNHCMC.

3.6.3. Hién trang tiéu thu dién cac khu vuc
3.6.3.1. Hién trang tiéu thu dién qua MBA 110kV TBA 220/110kV Hiép Binh
Phuoc
Théng ké hién trang mang tai trong mot thang, ta c6 dd thi phu tai dién hinh cua cac
MBA 110kV cua tram bién ap theo ngay nhu sau:

70 PHU TAI CAC MBA 110KV TBA 220/110KV HIEP BINH PHUOC — THANG CAO PIEM
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Hinh 3.3. Thong ké phu tai MBA 110kV TBA 220/110kV Hiép Binh Phwéc nhing
thang cao diem (thang 5-6/2025)

&0 PHU TAI CAC MBA 110KV TBA 220/110KV HIEP BINH PHUOC - NGAY CAO PIEM
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Hinh 3.4. Thong ké phu tii caic MBA 110kV TBA 220/110kV Hi¢p Binh Phuéc ngay
cao diém
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a0 PHU TAI DIEN HINH TBA 220/110KV HIEP BINH PHUOC
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Hinh 3.5. Phu tai ngay dién hinh caic MBA 110kV TBA 220/110kV Hiép Binh Phwéc
Cong suét cuc dai qua may bién ap 110kV khoang 63MW, mang tai khoang 79%
dinh mac (SOMVA).

Dic tinh phy tai cac MBA 110kV TBA 220/110kV Hiép Binh Phudc cha yéu cép
dién cho khu dan cu, thuong mai va dich vu.

bién nang tiéu thu cac MBA 110kV TBA 220/110kV Hiép Binh Phudc mot ngay
dién hinh dat khoang 887,5MWh, trong do ty trong tiéu thy dién cac gio cao diém
chiém khoang 22% san lugng dién ngay.

DPién nang tiéu thy theo khung gi¢ Ty trong dién nang theo khung gié

21.8%

Binh Thurdng 485

e dém - ”
Cao Biém 194
23.5%

0 200 400 00
MWh

54.7%

Hinh 3.6. T¥ trong dién niing tiéu thu theo gio' cao diém , binh thwdng va thip diém
trong mot ngay dién hinh - MBA 110kV cua TBA 220/110kV Hiép Binh Phuéc

3.6.3.2. Hién trang tiéu thy dién TBA 110/22kV Tan Phii Trung

Thdng ké hién trang mang tai trong mot thang, ta ¢6 do thi phu tai dién hinh cia
TBA 110/22kV Tan Pht Trung theo ngay nhu sau:
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PHU TAI TBA 110kV TAN PHU TRUNG - THANG CAO DIEM
40

20

MW

1]
May 2025 Jun 2025

Hinh 3.7. Thong ké phu tii TBA 110/22kV Téan Phii Trung nhiing thing cao diém
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Hinh 3.8. Phu tii ngay dién hinh TBA 110/22kV T4n Phu Trung
Cong suat cuc dai di qua may bién ap khoang 30MW, mang tai 48% dinh mic
(63MVA)
Dic tinh phu tai TBA 110/22kV Tan Pha Trung c4p dién cho khu cong nghiép.

Dién nang tiéu thy TBA 110/22kV Tan Phu Trung mdt ngay diér} hinh dat khoang
409,53 MWh, trong d6 ty trong tiéu thu dién & khung gid cao diém chiém khoang
19% san lugng dién ngay.

Dién nang tiéu thu theo khung gi& Ty trong dién nang theo khung gio

19.3%
—
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Hinh 3.9. Ty trong dién nang tiéu thu theo gi¢ cao diém , binh thwong va thap diém
trong mgt ngay dién hinh - TBA 110/22kV Tan Phua Trung
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3.7. SO SANH VA LUA CHON DPIA PIEM LAP PAT HE THONG BESS

3.7.1. Vé vi tri dia Iy, diéu kién tw nhién, méi trwedong va hién trang khu vuc
Ca hai khu vuc déu c6 diéu kién ty nhién va moi truong thuan loi dé dau tu xay dung
hé thong BESS.

Tram bién ap 220/110kV Hiép Binh Phudc co loi thé vé vi tri dia 1y khi ndm gén trung
tam phu tai lon, ddng thoi quy dat trong hién hitu tai tram ciing phu hop dé trién khai
hé théng BESS trong giai doan trudc mit.

Trong khi d6, tram bién 4p 110/22kV Tan Pha Trung tuy nam xa trung tdm thanh phd
hon, nhung lai s¢ hiru quy dat rong 16n — mét loi thé quan trong cho viéec mé rong quy
mé dau tu va phét trién BESS trong tuong lai.

3.7.2. V& h¢ thong dién
bénh gia vé tinh hinh tiéu thu dién cta 02 tram bién ap, ta co thé théy duoc:

— San luong dién tiéu thu cua cac MBA 110kV TBA 220/110kV Hiép Binh Phudc
16n gap d61 TBA 110/22kV Tan Phu Trung;

— San lugng dién nang tiéu thu khung gio cao diém cia cac MBA 110kV TBA
220/110kV Hiép Binh Phudc (22%) 16n hon TBA 110/22kV Tan Pha Trung (19%);

Dién nang tiéu thu theo khung gi¢ (MWh) - Ngay Pién Hinh
Hiép Binh Phudc @Tan Phi Trung

485

205
194

89 79

Binh Thudmg Thip diém Cao Diém

Hinh 3.10. Pién niing tiéu thu theo khung gio - Ngay dién hinh
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Ty trong san lugng dién theo khung gié

Hiép Binh Phudc @Tan Phu Trung
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Hinh 3.11. Ty trong san lwong dién theo khung gio - Ngay dién hinh
Panh gia vé dac tinh phu tai:
— TBA 220/110kV Hiép Binh Phudc:

+ Cac MBA 110kV TBA 220/110kV Hiép Binh Phudc chil yéu cap dién cho céc
phu tai khu dan cu, thuong mai va dich vu.

+ Nhom phu tai c6 biéu d6 tiéu thu bién dong rd rét theo thoi gian trong ngay va
chiu anh hudng boi biéu gia dién cao diém — thap diém.

+ Vi dac thu phat trién d6 thi 6n dinh, quy dat han ché va co cAu phu tai mang tinh
dan dung — thuong mai, toc dJ tdng truong phu tai trong thoi gian tdi duge du
bao duy tri & murc 6n dinh, khong cd nhiéu du dia mé rong quy mo st dung dién.

— TBA 110/22kV Tan Pht Trung

+ TBA 110/22kV Tan Pha Trung chu yéu cip dién cho cac phu tai cap dién khu
cong nghiép

+ Pic tinh phu tai ¢6 xu hudng tiéu thy 6n dinh hon va ap dung biéu gia dién cong
nghiép.

+ Hién tai, khu cong nghiép Tan Phi Trung van con nhiéu quy dat tréng chua duoc
khai thac hét tiém ning, tao dicu kién thuan loi dé thu hut dau tu nha may, xi
nghiép trong twong lai. Do dd, du dia tang trudng phu tai trong khu vuc con 16n.
Tram dang van hanh chua day tai MBA s6 1 va dd c6 ké hoach lap dit bo sung
MBA s6 2 dé dap tng nhu cau mé rong.

Dénh gia vé vi tri chién luoc vé kha ning tich hop véi hé thong dién:
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— Véi dic diém cau hinh bao gdm 3 cip dién 4p : 220kV, 110kV, 22kV cua TBA
220/110kV Hi€p Binh Phudc khi tich hop hé thong BESS sé tao diéu kién cho don
vi van hanh ing dung cac déc diém noi bat cia BESS nhu kha nang dap tmg nhanh,
kha ning cung cap cong suit hitu cong tirc thoi,... vao ca hé théng dién truyén tai
va phan phdi.

— TBA 110/22kV Tan Phut Trung c6 uu thé vé dién tich dat phu hop dé mé rong quy
mo dau tu trong dai han va phuc vu cac muc tiéu phat trién nang luong tai khu virc
cong nghiép.

Nhan xét:

Xét trén nhiéu khia canh thyc té trong qua trinh trao ddi véi cac don vi dau tu, TBA
110/22kV Tan Pht Trung duoc danh gia 1a phuong an phu hop dé trién khai hé thong
BESS. Uu thé vé dién tich dit rong tao diéu kién thuén loi cho cong tac thi cong, lap
dit thiét bi ciing nhu mé rong quy mo trong cac giai doan tiép theo. Ngoai ra, véi vi
tri ndm xa khu dan cu va trung tam do6 thi, khu vuc nay cling thuan lgi hon trong viéc
trién khai cc giai phap k¥ thuat lién quan dén an toan — dic biét 1a cong tac phong
ngira va tmg pho su cb theo quy dinh vé phong chay chira chay (PCCC), giup tang tinh
chu dong trong van hanh va giam thleu cac anh huong khong mong mudn dén khu vuc
xung quanh. Pay la nhimg ycu td quan trong can dugc can nhic khi tng dung mot
cong nghé mai nhu hé thong luu trir nang luong.

Do d6, nham phat huy hiéu qua cia BESS trong viéc chuyén dich phu tai giira cac
khung gid cao diém va thap diém, cling nhu xét dén kha nang tich hop véi hé thong
dién tai khu vuc, dic biét 1a van dé an toan dbi véi du an cong nghé mai nay, bao cao
dé xuat lya chon TBA 110/22kV Tan Pha Trung 14 vi tri lip dat hé thong BESS cong
suat SMW/10MWh.

3.7.3. Giai phap d4u ndi hé thong BESS

Hé thong BESS du kién ldp dat cho du 4n c6 cong suat dinh muc khodang SMW, dung
lugng dinh mtrc khoang 10MWh, dugc lap dit trong khu vuc tram bién ap va két nbi
t6i ngan mo rong ciia hé thong ti phan phdi 22kV tai nha diéu khién cta tram bién ap.

3.8. KET LUAN

Béo céo d¢ xuét lya chon tram 110/22kV Tan Pha Trung lam dia diém xdy dung h¢
thong BESS. Vié¢c lya chon dia diém nay s& gitip thuan tién cho cong tac dau tu xay
dung, dap ing nhu cau van hanh, thir nghiém da dung va mé rong ctia don vi van hanh.
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4.1. PIEU KIEN KHI HAU TiNH TOAN

bicu kién moi truong 1am vige cua vat tu thiét bi:

Bang 4.1. Piéu kién méi truwong 1am viéc ciia thiét bi

Piéu kién méi truong Thong s6
Nhiét d6 moi truong 16n nhat 45°C
Nhiét 46 moi truong nho nhat 0°C
Khi hau Nhiét d6i, nong am
Do am cyc dai 100%
Do cao lép dat thiét bi so v&i muce nudce bién Pén 1000m

Luu y: Truong hop vat tu thiét bi c6 vi tri 1ap dat véi didu kién moi truong khac voi cac
thong s6 néu trong ban trén, cac don vi can clr cac tiéu chuan qudc té va tiéu chuan Viét
Nam dé ban hanh tiéu chuan riéng nham thuén loi cho cong tac lya chon VITB nhung
khong duoc trai quy dinh phap luat.

4.2. TIEU CHUAN KY THUAT AP DUNG

4.2.1. Tiéu chuin trong nuwéc
4.2.1.1. Cic quy dinh, tiéu chudn di¢n

— Thong tu sé 05/2025/TT-BCT: Thong tu 5O 05/2025/TT-BCT ngay 01/02/2025
quy dinh vé hé thong truyén tai, phan phoi va do dém dién,;

— Thong tu 46/2025/TT-BCT sua d6i Thong tu 04/2025/TT-BCT quy dinh trinh tur
ngumng, giam muc cung cap dién, Thong tu 05/2025/TT-BCT quy dinh h¢ thong
truyén tai dién, phan phbi dién va do dém dién ning va Thong tu 06/2025/TT-
BCT quy dinh diéu do, van hanh, thao tac, xu ly su cd, khai dong den va khoi
phuc hé thong dién qudc gia do Bo trudéng Bo Cong Thuong ban hanh,;

— Vanban hop nhat 38/VBHN-BCT nam 2025 hop nhat Thong tu quy dinh hé thong
truyén tai dién, phan phoi di¢n va do dém dién ndng do Bo truong Bo Cong
thuong ban hanh;

— Nghi dinh s6 57/2025/ND-CP: Nghi dinh s0 57/2025/ND-CP ngay 03 théng 3
nam 2025 quy dinh vé€ co ché mua dién tryc ti€p gilta cdc nha phat di¢n tai tao va
khéch hang st dung di¢n 16n;

— 11 TCN 18:2006 Quy pham trang bi dién — phan I: Quy dinh chung;

— 11 TCN 19:2006 Quy pham trang bi dién — phan II: Hé thong dudng dan dién;

— 11 TCN 20:2006 Quy pham trang bi dién — phan III: Trang bi phan phdi va tram
bién 4p;

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-1
An ban 5 — Thang 11/2025
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— 11 TCN 21:2006 Quy pham trang bi di¢n — ph'?m IV: Bao vé va tu dong;

— TCVN 9208:2012 Lép dit cap va day dan dién trong cac cong trinh cong nghiép;

— TCVN 9358: 2012 Lép dit hé thong ndi dat thiét bi cho céc cong trinh cong
nghi¢p — Yéu cau chung;

— TCVN 9385:2012 Chéng sét cho cong trinh x4y dung — Huéng din thiét ké, kiém
tra va bao tri h¢ thong;

— TCVN 9888-1:2013 Bao vé chdng sét — Phan 1: Nguyén tic chung;

— TCVN 9888-4:2013 Bio vé chong sét — Phan 4: Hé thong dién va dién tir bén
trong cac két cau;

— TCVN 4055: 2012 T0 chirc thi cong; TCVN 4252:2012 Qui trinh 18p Thiét ké T6
chtrc xay dung va To chire thi cong;

— Tiéu chuan Viét Nam: TCVN 9208 : 2012 Lip dit cap va ddy dan dién trong cac
cong trinh cong nghiép;

— TCVN 7995:2009: Dién ap tiéu chuan;

— TCVN 7997:2009 Cap dién luc di ngam trong dat — Phuong phap lap dit;

— Tiéu chuan TCVN 9358:2012 : Lap dat hé théng nbi dat thiét bi cho cac cong
trinh cong nghié¢p — yéu cau chung;

— TCVN 5935-1:2013 Cap dién c6 cach di¢n dang dun va phu kién cép dién c‘h‘mg
cho dién ap danh dinh tir 1kV (Um = 1,2kV) dén 30kV (Um = 36kV) — Phan I:
Cép dung cho dién 4p danh dinh bang 1kV (Um = 1,2kV dén 3kV (Um = 3,6kV);

— TCVN 5935-2:2013 Cap dién c6 cach di¢n dang dun va phu ki¢n cép dién giﬁng
cho dién ap danh dinh tir 1kV (Um = 1,2kV) dén 30kV (Um = 36kV) — Phan 2:
Cép dung cho dién 4p danh dinh tr 6kV (Um = 7,2kV dén 30kV (Um = 36kV);

— TCVN 5935-4:2013 Cap dién c6 cach di¢n da_mg dun va phu kién céap dién gitlng
cho dién ap danh dinh tr 1kV (Um = 1,2kV) dén 30kV (Um = 36kV) — Phan 4:
Yéu cau thir nghi¢m phu kién cap c6 di¢n 4p danh dinh tir 6kV (Um = 7,2kV) dén
30kV (Um = 36kV);

— TCXDVN 253:2001 Lép dit thiét bi chiéu sang cho cac cong trinh cong nghiép
— Yé&u cau chung;

— TCVN 10885-2-1:2015 Tinh ning dén dién — Phan 2.1: Yéu cau cy thé ddi voi
dén dién LED;

— Céc tiéu chuan may bién ap
+ TCVN 6306-1:2015: May bién ap luc — Phan 1: Quy dinh chung;

+ TCVN 6306-2:2006: May bién ap luc — Phan 2: Do tang nhiét;

+ TCVN 6306-3:2006: May bién ap luc — Phan 3: Muc cach dién, thir nghiém
dién moi va khoang cach ly bén ngoai khong khi;

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-2
An ban 5 — Thang 11/2025
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+ TCVN 6306-5:2006: May bién ap luc — Phan 5: Kha ning chiu dung ngin
mach;
+ TCVN 6306-11:2011: May bién ap luc — Phan 11: Méy bién ap kiéu kho.

— Céc thiét bj dién trung ap

+

+
+
+

+

TCVN 6099: Ky thuat thir nghiém dién ap cao;

TCVN 10884: Phdi hop cach dién dung cho thiét bi trong h¢ théng dién ha ap;
TCVN 7691-1:2007: May bién d6i do luong - Phan 1: May bién dong;
TCVN 11845-3:2017: May bién doi do luong - Phan 3: Yéu ciu bo sung doi
v61 may bién dién ap ki€u cam Ung;

TCVN 8096-200:2010: Phan 200: Tu dién dong cit va diéu khién xoay chiéu

¢6 vo boc bang kim loai ding cho dién ap danh dinh 16n hon 1 kV dén va bang
52 kV;

TCVN 8097-1:2010: Bo chdng sét - Phan 1: By chong sét ¢6 khe ho kicu dién
trd phi tuyén dung cho hé thong dién xoay chicu.

— Hé thong phan phdi ha 4p AC

4.2.1.2.

TCVN 8086:2009: Cach dién - Panh gia vé nhiét va ky hiéu cap chiu nhiét;
TCVN 5926: Cau chi chay ha ap;
TCVN 7447: Hé thong lap dit dién ha ap;
TCVN 7994: Tu dién dong cét va diéu khién ha ap;
TCVN 4255:2008: Cap bao vé bang vo ngoai (ma IP).
Cic quy dinh, quy chudn, tiéu chuin phian PCCC

1. Luqt, Nghi dinh, Thong tu dp dung

— Luat 55/2024/QH15 Phong chay, chirta chiay va Ciu nan cfru hd ngay
29/11/2024;

— Nghi dinh 105/2025/ND-CP Quy dinh chi tiét mot s6 diéu va bién phap thi hanh
Luat phong chay, chira chdy va Ciru nan ctru h ngay 15/5/2025;

— Théng tw 36/2025/TT-BCA Quy dinh chi tiét mt s0 diéu ctia Luat Phong chay,
chira chay va Clru nan ctru h¢ va Nghi dinh s6 105/2025/ND-CP ngay 15 thang
5 nam 2025 cua Chinh phu quy dinh chi tiet mot s6 diéu va bién phap thi hanh
Luat phong chay, chira chdy va Ciru nan ctru h ngay 15/5/2025;

— Thong tu 09/2023/TT-BXD Ban hanh Stra d6i 01/2023 QCVN 06:2022/BXD
Quy chuan k¥ thuat Qudc gia vé An toan chay cho nha va cong trinh.

2. Cdc quy chudn, tiéu chudn dp dung

— QCVN 06:2022/BXD Quy chuan k¥ thuat Quéc gia vé An toan chay cho nha va
cong trinh;

Chuong 4 —

Cac giai phap ky thudt cong nghé Trang 4-3

An ban 5 — Thang 11/2025
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4.2.1.3.

QCVN 06:2022/BXD Quy chuén k¥ thuat Qudc gia vé An toan chay cho nha va
cong trinh stra doi;

TCVN 3890:2023 Phong chay chira chay — Phuong tién, h¢ théng phong chay
va chita chay cho nha va cong trinh — Trang bi, bo tri;

TCVN 5738: 2021 Phong chay chita chay — Hé thdng bao chay — Yéu cau ky
thuat;

TCVN 6100: 1996 Phong chay chita chay. Chat chita chay — Cacbon dioxit;

TCVN 6101: 1996 Thiét bj chita chéy. Hé thong chira chay cacbon dioxit. Thiét
ké va lap dat;
TCVN 6305: 2013 Phong chay chita chay - Hé théng Sprinkler ty dong;
TCVN 7336: 2021 Thiét ké, 1ap dat va van hanh hé théng phong chay chira chay
tu dong;
TCVN 7435-1: 2004 Phong chay, chira chay - Binh chira chay xach tay va xe
day chira chay;
TCVN 13333 : 2021 H¢ thong chita chay tu dong bang sol-khi - Yéu cau thiét
ke, 1ap dat kiém tra va bao dudng;
TCVN 4878: 2009 Phan loai dam chay.

Cic tiéu chuin phin HVAC

TCVN 5687 —2024: Thong gi6 va diéu hoa khong khi — Yéu cau thiét ké;

4.2.14.

Cic quy chudn, tiéu chudn, thong tw, nghi dinh xdy dung

1. Quy chudn Viét Nam, théng tw, nghi dinh xdy dung

— QCVN 01:2021/BXD

— QCVN 02:2022/BXD

— QCVN 03:2022/BXD

— QCXDVN 05:2008/BXD

dung

nhién dung trong xay dung

phuc vu thiét ké xay dung.

cong cong - An toan sinh mang va strc khoé.

— QCVN 01:2020/BCT Quy chuan k¥ thuét qudc gia vé an toan dién.

— QD 47/1999/QD-BXD

— TT 06/2021-TT/BXD

— QCVN 06:2022/BXD

cong trinh (Ban hanh theo quyét dinh)

dung.

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-4
An ban 5 — Thang 11/2025

Quy chuan ky thuat Qudc gia vé Quy hoach Xay
Quy chuan k¥ thuét quéc gia — S liéu diéu kién tu
Quy chuan ky thuat qudc gia vé phan cap cong trinh

Quy chuan k¥ thuét qudc gia vé nha & va cong trinh

Quy chuan h¢ théng cap thoat nudc trong nha va

Quy dinh vé phan cip cong trinh xay dung va hudng
dan 4p dung trong quan ly hoat dong dau tu xay

Quy chuan k¥ thuat quéc gia vé an toan chay cho
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— TT 09/2023/TT-BXD

— ND 50/2024/NDb-CP

— QCVN 07:2019/BKHCN
— QCVN 09:2017/BXD
— QCVN 16:2023/BXD
— QCVN 18:2021/BXD
— QCVN QTDb-7:2009/BCT

2. Tiéu chudn Viét Nam

nha va cong trinh.

Ban Hanh Sua Doi 1:2023 QCVN 06:2022/BXD
quy chuan k¥ thuat quoc gia vé an toan chay cho nha
va cong trinh

Stra doi, bd sung mot s6 diéu cua nghi dinh )
136/2020/ND-CP ngay 24 thang 11 nam 2020 cua
chinh phii quy dinh chi tiét mot sé diéu va bién phap
thi hanh luat phong chay va chira chay va luat sira
d6i, bd sung mot sb dleu cua luat phong chay va
chira chay va nghi dinh s6 83/2017/ND-CP ngay 18
thang 7 nam 2017 cta chinh pha quy dinh vé cong
tac ciru nan, ctru hd cua lyc luong phong chay va
chira chay

Quy chuan k¥ thuat qudc gia vé& thép lam cdt bé
tong.

Quy chuan k¥ thuat qudc gia vé cac cong trinh xay
dung st dung nang lugng hi¢u qua

Quy chuan k¥ thuat qudc gia vé san pham, hang hoa
vat liéu xay dung.

Quy chuan k¥ thuat qudc gia vé An toan trong xay
dung

Quy chuan k¥ thuat qudc gia vé Thi cong cac cong
trinh dién.

a) Ti€u chuan v¢ tai trong va tdc dong

— TCVN 2737:2023

— TCVN 9386-2012

Tai trong va tac dong — Tiéu chuén thiét ké

Thiét ké cong trinh chiu dong dat

b) Tiéu chuan vé gia co va xu 1y nén, nén méng

TCVN 9355:2013

Gia ¢ nén dat yéu bang bac tham - Thiét ké, thi cong

va nghiém thu

TCVN 9362:2012

TCVN 9379:2012

TCVN 9403:2012

TCVN 10304:2014

Tiéu chuén thiét ké nén nha va cong trinh

Két cau xay dung va nén — Nguyén tac co ban tinh
toan

Gia cb nén dat yéu — Phuong phép try dat xi ming

Méng coc — Tiéu chuan thiét ké

Chuong 4 — Cac giai phap ky thudt cong nghé Trang 4-5

An ban 5 — Thang 11/2025
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— TCVN 7888:2014 Coc bé tong ly tam ung lyc trudce

— TCVN 9842:2013 Xt 1i nén bang phuong phap c¢b két hiit chan khong c6
mang kin trong xay dung cac cong trinh giao thong —
thi cong va nghiém thu

c) Tiéu chuan vé két cau bé tong

TCVN 5574:2018

TCVN 13711-1:2023

TCVN 13711-2:2023

TCVN 9345:2012

TCVN 9391:2012

TCVN 9346:2012

d) Tiéu chuin vé Két ciu thép

Két cdu bé tong va bé tong cot thép - Tiéu chuan
thict ke

Thép cbt bé tong — Mdi ndi bang éng ren — Phan 1:
Cac yéu cau

Thép cbt bé tong — Mdi ndi bang dng ren — Phan 2:
Phuong phap thu

Két cdu bé tong va bé tong cdt thép - Hudng dan ki
thuat phong chong nirt dudi tac dong cua khi hau
nong am

Lu6i thép han dung trong két cau bé tong cot thép -
Ti€u chuan thiét ke, thi cong lap dit va nghiém thu
Két cdu bé tong va bé tong cdt thép - Yéu cau bao vé
chong an mon trong moi truong bién

— TCVN 5575:2024 Két cau thép — Tiéu chuan thiét ké

e) Thi nghiém coc

— TCVN 9393:2012

Coc - Phuong phép thir nghiém hién truong bang

tai trong tinh ép doc truc

— TCVN 9397:2012

Coc - Kiém tra khuyét tat bang phuong phap dong

bién dang nho

— TCVN 11321:2011

f) Kién triic, hoan thién

Coc — Phuong phap thtr dong bién dang 16n

TCVN 4616:1987 Quy hoach mat bang tong thé cum cong nghiép - tiéu

chuan thiét ké do Bo Xay dung ban hanh

TCVN 45142012  Xi nghiép cong nghiép - Tong mét bang - Tiéu chuan

thiét ké

— TCVN 2748:1991 Phan cip cong trinh xay dung - Nguyén tic chung

ké

TCVN 4604:2012 Xi nghiép cong nghiép - nha san Xuét - tiéu chuan thiét

Chuong 4 — Cdc gidi phdp ky thudt cong nghé
An ban 5 — Thang 11/2025

Trang 4-6
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thu

TCVN 4601:2012  Cong so co quan nha nudc — Yéu cau thiét ké

TCVN 5674:1992 Cong tac hoan thién trong xay dung - thi cong nghiém

TCVN 5718:1993 Mai va san bé tong cot thép trong xdy dung - Yéu cau k¥

thuat chng tham.

TCVN 9256:2012 Lap hd so k§y thuat - Ttr vung - Thuat ngit lién quan dén

ban vé k¥ thuat - Thuat nglr chung va cac loai ban vé

g) Duong, via he

TCVN 13592:2022

— TCVN 4054:2005
— TCVN 8863:2011

— TCVN 13567-1:2022
— TCVN 13567-2:2022
— TCVN 13567-3:2022

— TCVN 8858:2023

— TCVN 8859:2023

TCVN 8809:2011

h) Cép thoat nude cong trinh

— TCVN 13606:2023

— TCVN 3989:2012

— TCVN 7957:2023

Puong d6 thi - Yéu cau thiét ké
Puong 6t - yéu cau thiét ké
Mat duong lang nhya nong - Thi cong va nghiém thu

L6p mat duong }}én hop nhua néng — Thi cong va
nghi¢m thu — Phan 1: Bé tong nhya chat s dung
nhya duong thong thuong.

L6p mat duong }}én hop nhua néng — Thi cong va
nghi¢m thu — Phan 2: Bé tong nhua chat s dung
nhya duong polyme.

L&p mat duong I}Sn hop nhwa néng — Thi cong va
nghi¢m thu — Phan 3: Hon hop nhya ban rong.

Mong cip phdi da dam va cap phdi thién nhién gia cd
x1 mang trong két cau 4o duong 6 t6 — Thi cong va
nghiém thu

L&p mong cap phdi da dam trong két cau a0 duong 6
to - Vat liéu, thi cong va nghi¢m thu

Mit duong da dam thdm nhap nhya nong - Thi cong
va nghi¢m thu

Cap nudc - Mang ludi dudng dng va cong trinh -
Yéu cau thiét ké

He¢ thong tai lidu thiét ké xay dung - Cap nudc va
thoat nude - Mang ludi bén ngoai - Ban ve thi cong
Thoat nude - Mang ludi va cong trinh bén ngoai -
Ti€u chuan thiét ké

1) Vit liéu, thi cong, nghiém thu

Chuong 4 — Cdc gidi phdp ky thudt cong nghé
An ban 5 — Thang 11/2025

Trang 4-7
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TCVN 4032:1985

TCVN 4314:2022

TCVN 9844:2013

TCVN 9360:2024

TCVN 7570:2006

TCVN 8860-1-12:2011

TCVN 8862:2011

TCVN 6260:2020

TCVN 4033:1995

TCVN 2682:2020

TCVN 7572 1-20:2006

TCVN
22:2018

7572 21-

TCVN 4197:2012

TCVN 7504:2005

TCVN 9436:2012

Cac tiéu chuan:

+ TCVN 3105-3107:
2022

+ TCVN 3109:2022

+ TCVN 3111-3120:
2022

+ TCVN 3108:1993
+ TCVN 3110:1993

Xi méng - Phuong phap xac dinh gidi han bén uén
va nén

Vita xay dung - yéu cau ky thuat

Yéu cau thiét ké, thi cong va nghiém thu vai dia
ky thuat trong xay dung nén dap trén dat yéu

Cong trinh dan dyng va cong nghiép — Xac dinh
do Iun bang phuong phap do cao hinh hoc.

Cbt liéu cho bé tong va vira - Yéu cau ky thuat
B¢ tong nhya - Phuong phap thu

Quy trinh thi nghiém xac dinh cuong d6 kéo khi
¢p ché cua vat liéu hat lién két bang cac chat két
dinh

Xi ming pooc ling hon hop - Yéu cau ki thuat
Xi ming pooc ling puzdlan — Yéu cau ki thuat

Xi ming pooc lang - Yéu cau k¥ thuat

Cot lidu cho bé tong va vita - Phuong phép thir
Cbt liéu cho bé tong va vira - Phuong phap thir
Pit xdy dung - Phuong phap xac dinh gidi han déo
va gidi han chdy trong phong thi nghiém

Bi tum - Phuong phép xac dinh d¢ bam dinh v&i
da

Nén duong 6 to - Thi cong va nghiém thu

Hon hgp bé tong, bé tong va bé tong ning -
Phuong phap xac dinh dac tinh vat 1y.

Chuong 4 — Cac giai phap ky thudt cong nghé

An ban 5 — Thang 11/2025

Trang 4-8
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TCVN 8871-1:6-2011

— TCVN 8864:2011

— TCVN 8865:2011

— TCVN 8867:2011

— TCVN 12790:2020

— TCVN 8828:2011

— TCVN 8821:2011

— TCVN 6194:1996

— TCVN 8859:2023

— TCVN 4506:2012

— TCVN 4459:1987

— TCVN 5709:2009

Vi dia k¥ thuat - Phuong phap thu

Mit duong 6 to - Xac dinh do bang phang bang
thudc dai 3,0 mét

Mait duong 6 t6 - Phuong phap do va danh gié xac
dinh d¢ bang phang theo chi s6 do gd ghé quoc té
IRI

Ao duong mém — X4ac dinh m6 dun dan héi chung
cua két cau bang can do vong Benkelman

Pat, ¢a dung trong cong trinh giao théng — Pam
nén Proctor

Bé tong ning - Yéu cau bao dudng am tu nhién
Phuong Phap Xac Pinh Chi S6 CBR Cuia Nén Dat
Va Cac Lép Mong Puong Bang Vat Li¢u Roi Tai
Hién Truong

Chat luong nudce - Xac dinh clorua

L&p mong cap phéi da dam trong két cau ao dudng
0td — Vat li¢u, thi cong va nghiém thu

Nudc tron bé tong va vita - Yéu cau ky thuat
Hudng dan pha tron va sir dung vira xay dung

Thép cacbon can nong dung cho xay dung — Yéu
cau ki thuat

1) Tiéu chuan vé cong trinh, thi céng, nghiém thu khac

TCVN 1548:1987

TCVN 2292:1978

TCVN 2622:1995

TCVN 3146:1986

TCVN 3890: 2023

TCVN 3989:2012

Kiém tra khong phé hity méi han - Phuong phap
siéu am

Cong viée son - yéu cau chung vé an toan

Phong chay, chéng chay cho nha va cong trinh -
yéu cau thiét ké

Cong viéce han di¢n - yéu cau chung vé an toan

Phuong tién phong chay va chira chay cho nha va
cong trinh - trang bi, bo tri, kiém tra va bao dudng

Hé thdng tai liéu thiét ké xay dung cip nude va
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BAO CAO NGHIEN CUU KHA THI

TCVN 3991:2012

TCVN 4036:1985

TCVN 4055:2012

TCVN 4453:1995

TCVN 5637:1991

TCVN 13194:2020

TCVN 12002:2020

TCVN 9361:2012

TCVN 9366:2012

TCVN 5308:1991

TCVN 4085:2011

TCVN 4087:2012

TCVN 5639:1991

TCVN 5640:1991

TCVN 5641:2012

TCVN 9361:2012

TCVN 4447:2012

TCVN 9394:2012

TCVN 13662:2023

thoat nudc - Mang ludi bén ngoai - Ban ve thi
cong

Tiéu chuin phong chay trong thiét ké xay dung -
Thuat ngir - BPinh nghia

Hé thong tai liéu thiét ké xdy dung - Ky hiéu
duong ong trén h¢ thong k¥ thuat vé sinh

T4 chuc thi cong

Két cdu bé tong va bé tong cot thép toan khdi -
quy pham thi cong va nghiém thu

Quan ly ghét luong xay 1dp cong trinh x4y dung -
nguyén tac co ban

Két cdu thép — Lap dung va nghiém thu

Két cdu thép xay dung - Ché tao va kiém tra chit
lugng

Cong tac nén mong - Thi cong va nghiém thu
Cura kim loai — Cura di, cira s6
Quy pham k¥ thuat an toan trong xay dung

Két cdu gach d4 - Quy pham thi cong va nghiém
thu

St dung may xay dung - Yéu cau chung

Nghiém thu thiét bi da lap dat xong - Nguyén tic
co ban

Ban giao cong trinh xay dung - Nguyén tic co ban

Bé chira bang bé tong cbt thép — Thi cong va
nghiém thu

Cong tac nén méng - Thi cong va nghiém thu
Cong tac dat - Thi cong va nghiém thu
Dong va ép coc — Thi cong va nghiém thu

Gian gido - Yéu cau an toan

Chuong 4 — Cac giai phap ky thudt cong nghé
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PECC2 BAO CAO NGHIEN CUU KHA THI
4.2.2. Tiéu chuin nuéc ngoai
4.2.2.1. Cic tiéu chudn dién

Céc tiéu chuén cua cac Hiép hoi, T(A)’ churc duoc Quéc té cong nhan nhu: IEC, ASTM,
IEEE, ANSI, ITU, v.v. lién quan dén cong ngh¢, vat tu thiét bi dién.

IEC 60529: Mtic d6 bao vé duoc cung cip boi vo boc (Ma IP).

IS0 9227:2022: Thir nghi¢m &n mon trong khi quyén nhan tao - Thir nghi¢m phun
muoi.

IEC 60068-2-11: Thir nghiém méi truong- Phan 2-11: Thir nghiém - Thir nghiém
Ka: Suwong muodi.

ISO 12944-6: Son va vecni - Bao vé chdng dn mon két cdu thép bang hé thong
son bao vé-Phan 6: Phuong phap kiém tra hi€u suat trong phong thi nghiém.
ISO 12944-6: Son va vecni - Bao vé chéng an mon két cau thép bang hé théng
son bdo vé - Phan 9: H¢ thong son bao v¢ va phuong phap kiém tra hi¢u suat
trong phong thi nghiém cho céc cau truc ngoai khoi va lién quan.

UN 3536: Pin lithium dugc 1ap dit trong pin lithium ion cta don vi van chuyén
hang hoa hoac pin kim loai lithium.

IEC 62619: Té bao thir cap va pin ¢ chira chat dién phan kiém hodc khong axit
khac - Yé€u cau an toan doéi véi t€ bao va pin lithium tha cap, dé st dung trong
cac ung dung cong nghiép.

EN 61427-1: Té bao thir cap va pin dé luu trit nang lugng tai tao - Yéu cau chung
va phuong phap thir nghiém - Phan 1: Ung dung quang dién ngoai ludi.

EN 61427-2: Té bao tht cap va pin dé luu trit ning lugng tai tao - Yéu cu chung
va phuong phéap thir nghiém - Phan 2: Ung dung trén ludi.

UN 38.3: S6 tay Kiém tra va Tiéu chi ctia Lién Hop Qudc Phan II1.

EN 62477-1: Yéu cau an toan d6i v6i hé théng va thiét bi chuyén d6i dién tir -
Phan 1: Tong quat.

EN 62040-1: Hé thong dién lién tuc (UPS) - Phan 1: Yéu ciu an toan.

IEC 60730: Piéu khién dién tur dong - Phan 1: Yéu cau chung.

IEC 62933-2-1: H¢ thong luu trit nang lwong dién (ESS)- Phan 2-1: Thong s6 don
vi va phuong phép thtr nghiém - Pac diém k¥ thuat chung.

IEC 62933-2-2: Hé thong luu trit ning luong dién (EES) - Phan 2-2: Thong so
don vi va phuong phap thtr nghiém - Kiém tra ing dung va hiéu suat.

IEC 62933-5-2: H¢ théng luu trit ndng lugng dién (EES) - Phan 5-2: Yéu cdu an
toan doi voi h¢ thong EES tich hop ludi dién - HE thong dya trén dién hoa.

IEC 63056: Té bao thir cap va pin c6 chira chat dién phan kiém hodc khong axit
khac - Yéu cau an toan doi voi pin lithium thir cap va pin d€ str dung trong hé
thong luu trir ndng lugng dién.

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-11
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BAO CAO NGHIEN CUU KHA THI

IEC 62620: Té bao thr cap va pin c6 chira chit dién phan kiém hoic khong axit
khac - T¢ bao lithtum thir cap va pin dé str dung trong cac tng dung cong nghié¢p

UN38.3: Thir nghiém van chuyén cho pin va té bao Lithium.
EN 61000-6-2 / 4: Kiém tra kha ning mién dich cta thiét bi cong nghiép.
UL 1642: Tiéu chudn vé an toan - pin lithium.

UL 1973: Tiéu chuan cho pin dé st dung trong cac tng dung vin phong pham,
nguon dién phu trg cho xe va duong sat dién nhe (LER).

UL 9540A: Tiéu chudn cho phuong phap thir nghiém dé danh gia su lan truyén
cua dam chay cach nhiét trong h¢ thong luu trir nang luong pin.

NFPA 13: Tiéu chuan ldp dit hé théng phun nude.

NFPA 68: Tiéu chuan vé chdng chdy nd bang cach thong hoi khtr chay n.
NFPA 69: Hé théng chéng chay no tiéu chuan.

NFPA 855: Tiéu chuén lip dat hé thong luu trit ning lwong cb dinh.
MESA-ESS: Yéu cau giao tiép d6i voi hé thong luu trit nang lugng quy mo tién
ich bac diém k¥ thuat.

NFPA 850: Thyc hanh dugc khuyen nghi vé phong chay chira chay cho cac nha
may phat dién va tram chuyén d6i dong dién mot chiéu cao ap.

Céc tiéu chuan vé may bién ap

IEC 60076-4:2002: May bi’é'n ap luc — Phan 4: Hudng dan thir nghiém xung sét
va xung dong cat — May bién ap luc va cuon khang;

IEC 60076-7:2005: May bién ap luc — Phan 7: Huéng dan tai cho MBA luc ngam
dau;
IEC 60076-10:2016: May bién ap luc — Phan 10: Xéac dinh mirc do on;

IEC 60076-21:2011: My bién ap lyc — Phan 21: Cac yéu cau, thut ngf, tiéu
chuan thtr nghiém cho diéu chinh dién 4p theo nac.

4.2.2.2. Cic tiéu chuin Xay dung

Céc tiéu chuan k¥ thuat thudc hé thong tiéu chuan nudc ngoai duge ap dung phai
phtt hop va tuan thu theo diéu 8 Nghi dinh 15/2021/NB-CP caa Chinh phii ngay
03/03/2021 vé& Quéan ly dau tu xay dung va Diéu 6 cua Luit Xy dung sb
50/2014/QH13.

Dudéi day liét ké tiéu chuin quéc té thuong dugce st dung cho céc du an ¢ Viét Nam:

AASHTO: American Association of State Highway and Transportation Officials-
Hi¢p Ho1 Giao Thong Va Xa Lo Céc Tiéu Bang My

ACI: American Concrete Institute — Vién Bé Tong Hoa Ky

— AlJ: Architectural Institute of Japan — Vién Kién Trac Nhat Ban

— AISC: American Institute of Steel Construction — Vién Xay Dung Cac Cong
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Trinh Thép Hoa Ky
— AISE: Association of Iron and Steel Engineers — Hiép Hoi K§ Su St Va Thép
— AISI: American Iron and Steel Construction — Hiép Hoi Cac Cong Trinh Sit Va

Thép Hoa Ky

— AMCA: Air Moving and Conditioning Association — Hi¢p Ho1 Luu Thong Khi
Va biéu Hoa

— ANSI: American National Standards Institute — Vién Tiéu Chuan Quéc Gia Hoa
Ky

— API: American Petroleum Institute — Hiép Hoi Dau M6 Hoa Ky

— ASCE: American Society of Civil Engineers — Hi€ép Ho1 K§ Su Xay Dung Hoa
Ky

— ASHRAE: American Society of Heating, Refrigerating and Air-conditioning
Engineers— Hi¢p Hoi1 K¥ Su Nhiét, Lanh Va bi¢u Hoa Khong Khi Hoa Ky

— ASTM: American Society for Testing and Materials — Hi¢p Hoi Thi Nghiém Va
Vit Li¢u Hoa Ky

— AWS: American Welding Society — Hi€ép Ho1 Han Hoa Ky

— AWWA: American Water Works Association — Hi¢p Ho1 Cac Cong Trinh Nudc
Hoa Ky

— BS: British Standards — Tiéu chuan Anh Qudc

— CICIND: (Comite International Des Cheminees Industrielles = International
Committee on Industrial Chimneys) - Uy Ban Quoc Té Vé Ong Khoi Cong
Nghiép

— DIN: German Standardization Institute — Vién Tiéu Chuan Dtc
— EN: European Standards — Tiéu Chuan Chau Au

— HEL Heat Exchange Institute — Vién Truyén Nhiét

— HIS: Hydraulic Institute Standard — Ti€u Chuan Vién Thuy Luc

— ISO: International Organization for Standardization — T6 Chtrc Tiéu Chuan Hoa
Quoc Te

— IBC: International Building Code — Quy Chuan Qudc Té Vé Cong Trinh Nha
— IPC: International Plumbing Code - Quy Chuan Qudc Té Vé Puong Ong

— JASS: Japanese Architectural Standard Specification — Tiéu Chuan Chi Din K¥
Thuat Nhat Ban Vé Kién Truc

— JIS: Japanese Industrial Standards — Tiéu Chuan Cong Nghi¢p Nhat Ban
— JRA: Japan Road Association — Hi¢p Hoi Puong Bo Nhat Ban.
— JSCE: Japan Society of Civil Engineers — Hiép Hoi K¥ Su Xay Dung Nhat Ban
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— NEMA: National Electrical Manufacturers’ Association — Hi¢p Ho1 San Xuét
bién Quoc Gia

— NEPA: National Fire Protection Association — Hi¢p Hoi Phong Chay Chira Chay
Quoc Gia

— OCDI: Overseas Coastal Area Development Institute of Japan - Vién Phat Trién
Vung Ven Bién Nhat Ban

— SIS: Swedish Standards Institute — Vién Tiéu Chuan Thuy Dién

— SMACNAL: Sheet Metal and Air-conditioning Contractors National Association -
Hi¢p Ho1 Nha Thau Kim Loai Va biéu Hoa Khong Khi Quoc Gia

— SSPC: Steel Structure Painting Council - Hoi Dong Son Két Cau Thép
— UBC: Uniform Building Codes - Quy Chuin Pong B6 X4y Dung

— KS: Korean Standard — Tiéu chuan Han Quéc.

— Céc tiéu chuan khéc c6 lién quan.

Ghi cha: Cac hé tiéu chuan quéc té trén néu dugc sir dung can phai dé xuat (uu tién
cac an ban méi va thong dung) & thong qua bdi CDT trong céc giai doan thiét ké
sau.

4.2.2.3. Tiéu chudn phin PCCC

Viéc ap dung tiéu chuan nudc ngoai cho phan thiét bi hé théng PCCC sé& duoc trinh
cho co quan Canh sat PCCC phé duyét trong giai doan ti€p theo ciia Dy an.

Céc tiéu chuan nudc ngoai ¢ thé dugc ap dung nhu sau:
— NFPA 855 Standard for the Installation of Stationary Energy Storage Systems;
— GB 51048 Design code for electrochemical energy storage station.

4.2.24. Tiéu chudn phan HVAC

— ASHRAE American Society of Heating, Refrigerating and Air Conditioning
Engineers).

LUA CHON GIAI PHAP CONG NGHE CHO DU AN

4.3.1. Lua chon cong nghé pin luu trir

Cong ngh¢ luu trir pin nang lugng da duoc thuong mai hoa hién nay phén loai theo
tiéu chuan “NFPA 855 : 2023 — Standard for the Installation of Stationary Energy
Storage System”, bao gom:

— Lithium-ion Batteries (Céc loai Pin Lithium)
Lead Acid (Céc loai pin Axit-chi)
Nickel Cadmium Batteries (Pin Nikel)

Sodium Batteries (Céc loai pin Natri)

Flow Batteries (Pin dong chdy)
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4.3.1.1.

— Mot s6 loai cong nghé pin luu trit khéc.
Pin Lithium-ion

Pin Li-ion hay pin lithi-ion/lithium-ion, ¢6 khi viét tat 1a LIB, 1a mot loai pin sac.
Trong qua trinh sac, cac ion Li chuyén dong tir cuc duong sang cuc am, va nguogc
lai trong qua trinh x4 (qua trinh st dung). LIB thuong str dung dién cuc la cac hop
chat ma ciu tric tinh thé cua chung c6 dang 16p (layered structure compounds). Cac
vat liéu dién cuc co céu trac tinh thé dang 16p thuong gap dung cho cuc am la céc
hop chat oxide kim loai chuyén tiép va Li, nhu LiCoO2, LiMnO?2,...; dung cho dién
cuc duong la graphite.

Pin lithium-ion 1a loai phd bién nhat trong cac hé thong BESS do mat d¢ nang lugng
cao va tudi tho dai khi so sanh véi cac loai pin / dc quy luwu trir ning luong dién
truyén thong khac. Co khoang 06 loai pin Li-ion hién dang duoc st dung pho bién,
trong do pin Lithium Iron Phosphate da vugt qua Lithium nickel manganese cobalt
oxide dé trg thanh cong nghé luu trit nang lugng tinh (ESS) chiém wu thé, hién nay
chiém hon 80% trong cac hé thong luu trir ning luong.

Bang 4.2. Céc loai Lithium Ion pho bién

Loai pin Pic diém noi bat Ung dung
Lithium Iron I}in LFP c6 vong doi dai véi do an tqén cao, do | Xe diép phé thong,
Phosphate (LFP) on dinh nhiét va hiéu suat dién hoa tot. hé thong Iuu tri

nang lugng
Lithium cobalt | Pin LCO c6 mét d§ nang lugng rt cao. Han ché bién thoai thong
oxide (LCO) cta pin LCO la pin c6 tudi tho twong ddi ngan minh, may tinh xach

d6 6n dinh nhiét thap va kha ning tai han ché.

tay.

Lithium manganese

Pin LMO c¢6 d6 6n dinh nhié¢t cao va nang cao

Dung cu dién cam

oxide (LMO) d6 an toan, nhung chu ky va tudi tho bi han ché. | tay, xe dién nho
Lithium nickel | Pin NMC c6 mat d¢ nang luong cao, hi¢u suét Xe, dién cao cép,
manganese cobalt | tot. thiét bi dién tir
oxide (NMC)
Lithium Nickel | Pin ¢ hiéu suit cao, mat do nang luong 16n. Xe dién hiéu suét
Cobalt Aluminum cao, dac biét l1a cac
Oxide (NCA) mau xe cua Tesla
Lithium titanate | Pin c6 wu thé vé do an toan cao, tudi th(), dai, sac | Luu trir ndng lugng,
(LTO) nhanh, tuy nhién mat d¢ nang lugng thap. xe dién cong nghiép
4.3.1.2. Pin Axit-chi

Pin axit-chi (Lead-acid battery) la mot trong nhiing loai pin lau doi nhat va van duoc
st dung rdng rai cho dén ngay nay. So voi1 pin sac hién dai, pin axit-chi c6 mat do
ning luong twong d6i thap. Mic du vay, kha ning cung cip dong dién ting cao cua
n6 c6 nghia 1a cac té bao co ty 1é cong sut trén trong lugng twong déi 16m.

Chuong 4 — Cac giai phap ky thudt cong nghé
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Pin axit-chi dugc st dung rong rai nhung da phan ¢ nhitng hé thong tuong dbi nho,
yéu cau tinh co dong. Cong nghé luu trit cta pin axit chi théng thudng co cong suét
khoang vai MW véi kha ning luu trit dén 10MWh.

Pin axit-chi c6 thé duoc phan loai thanh nhiéu loai khac nhau dua trén thiét ké, ciu
tao va ing dung cu thé. Theo cau tric k¥ thuat, co thé chia pin axit-chi thanh 2 dang
nhu sau:

— Pin axit chi h¢ (Flooded / vented)
— Pin kin khi (Sealed / VLRA)
4.3.1.3. Pin Nickel

C6 2 loai pin Nickel phd bién trén thi truong 1a: pin Nikel-cadmium (Ni-Cd) va pin
Nickel-metal Hydride (NiMH).

— Pin Ni-Cd c6 chat hoat tinh Ni(OH)2 cho di¢én cuc duong va cadmium cho dién
cuc am voi dung dich KOH cho chit dién phan. Pin Ni-Cd cling c6 thé 1a loai kin,
chang han nhu pin Ni-Cd soi dugc han kin va ¢é van giam ap tuong tu nhu pin
VRLA (pin Axit-chi véi van diéu khién).

— Pin NiMH c6 vat li¢u hoat dong 1a Ni(OH)2 cho dién cuc duong, hop kim hydrua
kim loai cho dién cyc am va dung dich KOH lam chét dién phan. Pin NiMH duogc
thiét ké trong mot cell hodc mono-block véi nhiéu cell bén trong va duge cung
cap mot van c6 thé boc kin dé giam 4p twong ty nhu pin VRLA.

4.3.1.4. Pin Natri nhiét dp cao

Pin natri nhiét d6 cao, d6i khi duoc goi 13 pin Na-beta hodc pin mudi ndng chay, 13
loai pin dugc han kin véi natri kim loai lam di€n cuc am va mot béta-alumin gom
st lam chat dién phan. Nhitng loai pin nay hoat dong & nhiét do rat cao tir 270°C
dén 350°C dé cac vat li¢u hoat dong ¢ trang thai nong chay va ddm bdo dg dan ion.
Co hai loai pin natri nhiét d§ cao dugc thuong mai héa trén thi truong: natri luu
huynh (Na-S) va natri niken clorua (Zebra).
4.3.1.5. Pin dong chay

Pin dong chay (Flow battery), mot loai té bao dién héa trong d6 ning luong hoa hoc
dugc cung cap bdi hai thanh phan hoa hoc hoa tan trong chat long dugc bom qua hé
thong trén cac mat riéng bi¢t ciia mang. Trao doi ion (kém theo dong dién) xay ra
qua mang trong khi ca hai chat long luu thong trong khong gian riéng ctia chiing.
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4.3.1.6. So sanh va lywa chon cong nghé pin luu trir
Béang 4.3. So sanh cac cong nghé pin luu triv
Matdd | Hijgusudt | Tuditho | Than P
. = A Ao 20 A A Dai niang
Loai nang mot chu trung | thién véi | Dai cong suat luwone tich
Pin lugng | trinhnap— | binh méi dién hinh romg hie
: ro < . trir dién hinh
(KW/kg) xa (%) (nam) truong
Li-ion | 150-300 |95 10-15 Co 1kW-100MW | <200MWh
Natri 125-150 | 75-85 10-15 Khong ~kW - MW > 100 kWh
Dong . 100kWh dén
chay 60-80 70-75 5-10 Khong kW-30MW 120MWh
Nickel | 40-60 60-80 10-15 Khong NA NA
Axit- R X
chi 30-50 60-70 3-6 Khong dén ~ MW <10 MWh

[Nguon: Tong hop]

Duya trén thong tin tir bang so sanh trén, c6 thé dé dang nhan thiy pin Lithium-ion
coO uu thé rat 16n so voi cac loai pin khac. Méac du hién nay, cac nha phat trién pin
tich trit van dang phat trién nhiéu cong nghé pin dé canh tranh lai véi pin Lithium-
ion nhung trong ngan han pin Lithium-ion van 1a lya chon uu tién voi cac du an
BESS trén toan cau. Trong d6 pin Lithium Iron Phosphate (LFP) dugc xem la lua
chon uu tién cho phan 16n cac hé thong pin luu trit nang luong tinh hién nay, nho su
6n dinh, an toan va hiéu qua chi phi.

Ttr cac phan tich bén trén, bao céo kién nghi sir dung loai pin Lithium-ion dé sir
dung cho thiét ké va tinh todn cho du an & giai doan nay (thong tin chi tiét vé loai
pin va cac thong so k¥ thuat s€ dugc chuan xac ¢ giai doan thuc hién dy an).

Céc thong sb k¥ thuat chinh ctia hé théng pin luu trit nhu sau:

— Loai pin luu trir: Lithium-ion;
— Dung luong dinh muc : 10MWh (bao gdm 2 hé thdng pin luu trit SMWh);
— Pién ap DC tdi da: 1500V;

— Tbc do sac xa (C-rate): hé thong pin cta du an phai dap ung van hanh ¢ téc do
sac xa 0,5C;

— Hé théng quan Iy BMS theo ddi dén cip do tirng mo-dun pin;

— Phuong thirc 1am mat: 1am mat bang chét 16ng hodc diéu hoa khong khi;

— Hé thong phong chay chita chay: bao gdm hé thdng chira chay bang khi, hé théng
voO1 xit nudc (tuy theo gidi phap cua nha cung cap) va hé thong thoat khi thai.

— Nhiét do van hanh:

-25°C dén 60°C.
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— Cép bao vé: tdi thiéu IP54 (tuy theo giai phap cua nha cung cip);

— Kich thudc: Hé thong dugc luu trir dudi dang céc container 20ft hodc tuong
duong.

4.3.2. Lua chon cong nghé bo PCS

B bién ddi cong suat (PCS — Power Conditioning/Conversion System) la mot h¢ thong
tuong tac nang luong gita pin tich trir va hé thong dién, bo bién d6i cong suit diéu
chinh dién 4p va dong dién dau ra ciia hé théng pin tich trit. Bo nay thyc hién qua trinh
chuyén (101 DC/AC va AC/DC dung dé nap va xa hé thong pin tich trir. Bo bién doi
cong suét nhan 1énh tir hé thong SCADA hoac hé diéu khién chuyén biét dé thuc hién
cac chirc ning nhu nap, xa theo thoi gian, cong suat dya theo ing dung cta hé BESS.
Bo bién ddi cong suit cho hé BESS déu thudc dang “bi-directional”, c6 co ché nap, xa
hai chiéu.

Céc chtrc nang va yéu cau ctia bo bién doi cong suat can phai twong thich v4i nhu cau
ctia hé BESS. Nhin chung, bo bién ddi cong suat déu c6 kha ning van hanh on-grid va
off-grid dé linh hoat hon véi yéu cau cua don vi sir dung. B bién doi cong suét ciing
c¢6 kha ning chinh dinh cong suét hitu cong ciing nhu cong suét vo cong.

Thong s chinh cta bo bién dbi cong suit (4p dung cho bd AC/DC voi kién trac mot
tang) dugc str dung cho tinh toan giai doan nay cia dy 4n nhu sau:

— Cong suét dinh mic: SMW;
— Hiéu suat: 99%:;

— Tbc @6 sac xa (C-rate): PCS phai c¢6 kha nang van hanh ¢ tdc d6 sac xa toi da 0,5C;

— Ngora AC:
+ Pién ap AC: <1000VAC;
+ Tan sb: 50Hz;
+ Loai: 3 pha;
— Ngo vao DC:
+ Dai dién 4p van hanh DC: ~ 1000 - 1500VDC;

— Céc chiure nang bao vé:

+ Bdo v€ quéa dong AC;

+ Bao v€ nguoc cuc tinh DC;

+ Kiém tra dién tré cach dién;

+ Bao v¢ dong ro;

+ Chdng sét lan truyén AC, DC.

+ Céc chirc ning bao vé khac (néu co).
— Phuong phap 1am mat: bang diéu hoa khong khi hodc chat long;
— Nhiétdo van hanh: ~ -25°C dén 60 °C.
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— Cép bao vé: t61 thiéu IP54 (tuy theo giai phap ctia nha cung cép);
- Lép dat: Dang container hop bo hodc lép dat roi.

4.4. CAC GIAI PHAP PHAN DPIEN VA PIEU KHIEN

4.4.1. Cong suit lip dit va so do ddu ndi

Dy an hé thdng pin luu trir nang tai TBA 110/22kV Tan Pht Trung v6i quy mo cong
suat SMW/10MWh cu thé nhu sau:

— Pin luu trit: 10MWh;
— B0 bién d6i cong suit: SMW;
— Tram hop bd 6MVA.

Hé thong pin luu trit duogc dat trong hai (02) container voi dung luong moi container
13 SMWh duoc két ndi v6i bo bién ddi cong suit thong qua hé thdng cap DC di trén
mang cap. Hé thong pin luu trit ning luong tai TBA 110/22kV Tan Phu Trung duogc
thiét ké dé c6 kha nang nap dién tir nhiéu nguén khac nhau, nham dam bao tinh linh
hoat va tdi ru héa hiéu qua van hanh.

— Ngudn sac chinh tir ludi dién quc gia théng qua thanh cai 22kV cta tram bién ap
va hé thong pin dugc sac vao khung gio thap diém vao ban dém;

- Nguén sac bo sung tir hé théng di€én mat tro1 &p mai cda tram: Véi giao dién két ndi
chung phia vé th;mh cai 22kV, m@t phan dung lugng sac cho BESS c6 thé duoc su
dung tir cong suat phat cua h¢ thong dién mat troi thong qua tuyén: Dién mat troi —
Tu ty dung ha thé - May bién 4p tu dung cta tram — Thanh cai 22KV — Ta RMU
cua BESS — H¢ thong BESS.

PCS sé& dugc két ndi voi may bién ap nang ap trong tram hop bo thong qua hé thong

cap AC di trén mang cap.

Tir ngan trung thé tram hop b, cong suat s& duge truyén dén thanh cai C41 cua diy ti

dién trung thé 22kV cia TBA 110/22kV Téan Pht Trung thong qua tuyén cap trung thé

22kV.
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Hinh 4.1. So d6 ddu ndi hé thong BESS
4.4.2. Cac giai phap van hanh va chuyén giao cong nghé
4.4.2.1. Cic ché dé vin hanh tiéu biéu ciia hé thong pin lwu triv ning lwong

Mot s6 ché do 1am viéc ti€u biéu cua h¢ thong pin luu trir nang luong nhu sau:
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1.

Ché dj lam viéc dap iing tdi
Hé thong pin luu trir duge sir dung véi muc dich cung cp dién trong mot khoang
thoi gian dai nhat dinh.
Céc chtrc nang ché do lam viéc dap ung tai:
— Téi wu hoa cong suét dién:
+ St dung hé thong BESS nhu mt bo du trir dién voi phan ung nhanh khi xay
ra sy mat cin bang khéng mong mudn giita ngudn cung cap dién va tai.
+ Bang cach giam tai cao diém (va qua tai) ciia cac duong day truyén tai va
phan phoi, giam tai MBA phan phoi, h¢ thong BESS c6 thé tang cuong hiéu
suat va kéo dai tudi tho cta co s¢ ha tang dién hién co.

+ Ngoai ra, BESS phén tan co thé giam tic nghén duong day va ton that duong
day bang cach chuyen dién vao nhiing thoi diém thap diém, giam nhu cau
phat dién tong thé trong thoi gian cao diém.

— Dich chuyén thoi gian tiéu thu dién:

+ H¢ thong BESS ¢6 thé mua dién voi gid ré tir hé théng dién dé sac pin khi
lugng dién du thira hodc thoi diem gia ré (chénh Iéch gié co 1o1).

+ Trong thoi gian cao diém, gia dién tré nén cao hon, hé thong BESS sé& cung
cap nang luong du trit c6 thé dugc cung cap cho hé thong dién.

Van hanh ché d6 1am viéc dap ung tai

— Cong suét theo tai duoc dac trung boi san luong dién thay doi thuong xuyén
theo thoi gian. San lugng thay doi dé dap ing vdi su thay doi can bang gitra
nguon cung cap di¢n (chu yéu phat dién) va nhu cau cua ngudi dung cuoi (tai)
trong mot vung hodc khu vuc cu thé. H¢ thong BESS c¢6 thé dugc st dung hi¢u
qua cho ca viéc tang tai va gidm tai bang cach xa hodc nap.

— BESS c¢6 thé phat ra cong suit tac dung hodc phan khang thich hop theo 1énh
diéu khién do hé thong SCADA dua ra dé thuc hién cac mg dung nhu diéu chinh
thoi gian tiéu thu ning luong, can bang tai, giam tai cho cac ngudn cip khi co
nhu cau cao diém,... tir 46 ting cuong tinh 6n dinh trong hé théng dién.

Ché dp lam viéc dir phong khén cdp

Hé théng luu tr&r dugce st dung véi muc dich chay du phong khan cép ma khong
phu thudc vao ngudn dién bén ngoai nham cung cap dién cho mot sd phu tai thiét
yéu khi xay ra sy ¢ voi ludi dién. Vi chirc ning nay hé thong BESS c6 thé van
hanh vé6i ché do tach ludi, chay doc 1ap.

Khi hé thong khong thé cung cap cho mét luong cong sudt can thiét do nguyén
nhan su ¢b hoidc theo yéu cau cia hé thong sau khi ché 6 du phong duoc kich hoat,
hé théng BESS hoat dong & ché d6 chd (stand-by) sau d6 nhanh chong phat ra cong
sudt cung cip cho hé thdng dién trong mot s khoang thoi gian nhit dinh dé bu dip
dugc diéu khién bai SCADA dé dam bao cho hé théng van hanh mét cach an toan
va lién tuc.
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Véi quy méd cong suat SMW/10MWh, hé théng BESS lip dit tai tram bién ap
110/22kV Tan Pha Trung c6 thé can nhic bo sung ché do 1am viéc du phong khan
cap dé phuc vu cung cip dién cho céc tai thiét yéu cta tram, song song véi hé thong
ngudn UPS hién hiru.

3. Cheé do lam viéc ho tro diéu tan, diéu dp

Hé théng BESS thuc hién cac diéu chinh theo mdt hodc mot s cach thic duogc xac
dinh trudce, ching han nhu diéu chinh san luong dién hoat dong cua riéng no theo
lénh dugc dwa ra boi hé théng SCADA hodc hé thong MIC (monitoring,
information exchange, and control), dé dat dugc sy can bang cong suét trong
khoang thoi gian tuong d6i ngén gitra phat dién va nhu cdu phu tai dé duy tri tan sb
tai diém dau ndi hodc 6n dinh dién 4 ap tai diém d4u ndi dén muirc dién 4 ap cho phép
ctia hé thong dién.

Ché d6 hd trg diéu tan, diéu ap s& c6 nhiéu kho khin, phirc tap trong viéc phoi hop
di€u khién va v&i quy md cong suat nho (SMW/10MWh), h¢ thong BESS lap dat
tai tram bién ap 110/22kV Tan Pht Trung khong xem xét cac ché dg van hanh nay.

Nhan xét: H¢ thong pin lwu tri¥ niing lweng Lip dit tai tram bién dp 110/22kV

Tan Phu Trung dé nham phuc vu dam bao cung cap dién. Do d6 ché dj van

hanh chinh dwoc Iwa chon la cheé do dap wng tii, cac ché do van hanh khac cé

thé dugc dé xuat bo sung va khong c6 gidi han ¢ giai doan thue hién du an.
4.4.2.2. Gidi phdp vin hanh hé thong lwu triv ning lwong

Véi quy md cong suat, dung lugng SMW/10MWh, hé thong pin luu trit ning luong

(BESS) lap dat tai tram bién ap 110/22kV Tan Phu Trung dugc thiét ké dé co the

van hanh & nhiéu ché do kl}éc nhau, nhdm dap tng cac muyc tiéu k¥ thuat va kinh té

trong tung giai doan cu thé. V6i quy m6 hién hitu cua dy an, bao cao xem xet lya

chon ché do van hanh chu yéu la ché do dap ung tai dé phuc vu dam bao cung cap

dién.

BESS du kién s& dugc két ndi vé hé thét}g quan Iy DERMS cua Trung tim Diéu do

EVNHCMC va dugc van hanh diéu khién thong minh tir xa theo lich trinh cua don

vi diéu do.

Ngoai ra, BESS con dugc trang bi ché do sac/xa theo tin hiéu diéu khién thong minh

tai cho:

— Hé thong co thé tich hop voi phan mém quéan 1y ning luong (EMS) dé tu dong

diéu chinh ché d6 sac/xa dwa trén gia dién, phu tai thuc té va ngudn ning luong
tai tao;

— Cho phép t6i wu hoa chi phi van hanh va ning cao hiéu qua sir dung ning luong.

Véi qéu hinh giai doan hién tai, hé’thf’)ng BESS tai TBA 110/22kV Téan Pha Trung
co thé xem xét van hanh ¢ nhitng toc do sac/xa (C-rate) khac nhau.

— Tdc do sac/xa 0,5C:

+ Hé théng xa toan bo dung lugng pin trong vong 2 gio voi cong suat dinh mirc
(vi du: cong suat dinh mirc SMW tuong ung véi dung luong luu trir I0MWh);
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Phu hop voi cac tng dung nhu cit dinh phu tai, lvu trir dién mit troi vao ban
ngay dé str dung vao bubi tdi;

Gitp giam ton hao nhiét, ting hiéu suat va kéo dai tudi tho pin.
Pugc san xuét phé bién, thuong mai hoa dién rong.

Viéc van hanh vdi toc do sac / xa 0,5C duoc xem xét 1a ché do van hanh chinh
cua du an.

— Céc tbe do sac/xa bod sung (0,25C; 0,33C;...):

+

4.4.2.3.

Téc do sac/xa 0,33C: Cho phép hé thong xa toan by dung luong pin trong vong
3 gi0 voi cong suat dinh mire (vi du: cong suat dinh mirc 3MW tuong ing voi
dung luong luu trit khoang 10MWh);

Téc d6 sac/xa 0,25C: Cho phép hé thdng x4 toan bd dung luong pin trong vong
4 gi0 vo1 cong suat dinh muc (vi du: cong suat dinh muac 2,5MW tuong ing
v6i dung luong luu trr I0MWh);

Tang thoi gian cung cap dién cia BESS 1én hé thong dién khu vuc.

Phu hop véi cac ing dung nhu san bang biéu d6 phu tai, duy tri cung cap 6n
dinh cho cac phu tai quan trong, luu trir dién mat troi vao ban ngay dé str dung
vao budi tdi;

Gitip giam ton hao nhiét, ting hiéu suat va kéo dai tudi tho pin.
Pugc san xuét phé bién, thuong mai hoa dién rong.

Viéc van hanh véi tée do sac / xa 0,25C va 0,33C duge xem xét 1a ché d6 van
hanh b6 sung cua dy an.

Chuyén giao cong nghé

— Hé thong dugc thiét ké theo tiéu chuan qudc té, dé dang tich hop véi cac nén tang
dicu khien SCADA va EMS hi¢n co;

Nha cung cap thiét bi s& phdi hop dio tao, chuyén giao cong nghé cho doi ngii

van hanh cia EVNHCMC, bao gdm:

+

+

Huéng dan van hanh hé thong pin, PCS va tram hop bo.

Pao tao xur ly su cd, bao tri dinh ky va cap nhat phﬁn mém diéu khién.

— Tai liéu k¥ thuat, so d6 nguyén 1y va huéng dan st dung s& dugc ban giao day
du, ddm bao kha ndng lam chu cong ngh¢ sau khi dua vao véan hanh;
4.4.3. Giai phap bo tri thiét bi du 4n
Duya vao mit bang hién hiru cua tram bién ap, hé thong pin luu trt ndng lugng BESS
duoc b tri tap trung trong mot khu vure ky thuat riéng biét, nam trong khuon vién tram
bién 4p 110/22kV nham dam bao thuén tién trong dau ndi, véan hanh va bao tri. Cau

tric dugc bOltl‘l hop 1y gom 3 container hop bd thiét bi bao gdm: hé thdng pin luu trix
(ESS), bg bién do61 cong suat (PCS) va tram hop bd (compact station).
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Khoang cach gitra cac container dugc bo tri € dam bao an toan chay n6 va thuan tién
cho viéc van hanh, bao tri.

Giai phap b tri thiét bi nhu sau:

— Tram hop b6 s& duge bd tri ndm nim gan phong ta dién trung thé 22kV ciia TBA
110/22kV Tan Phu Trung;

— BO bién d6i cong §u§t s€ dugc bb tri & gitra dé két ndi ¢ ca hai phia: 01 phia vé tram
hop b0, 01 phia vé hé thong pin luu trir;

— H¢ théng pin luu trir sé dugce b tri gﬁn bo bién doi cong suét;

— 01 vi tri dy phong dé lip dit bo sung dung luwong luu trit trong tuong lai.

— Ngoai ra, tram bién 4p con c6 quy dit du phong 16n, thuén tién cho viéc mé rong
quy mo cong suat cua hé thong BESS trong tuong lai.

Toan bd céc thiét bi duge bd tri trén mong bé tong cdt thép c6 hanh lang k¥ thuat an
toan, dam bao dau noi va an toan phong chay chira chay.

Tuyén cap luc sé dugc di ngam hodc di trong muong cap xay dung méi, két ndi vé
phong tu dién trung thé 22kV cua TBA 110/22kV Tan Phu Trung. Hudng di cap duoc
bo tri ddm bao ban kinh udén cong cua cép.
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Hinh 4.2. Mt bang bé tri thiét bi dw 4n

4.4.4. May bién ap nang ap va tram hop bd

4.44.1. Téng quan
Tram hop bd dugc thiét ké theo tiéu chuan IEC bao gom: ngin trung thé, ngin méy
bién ap, ngan ha thé va tu dung.
V6 tram bao gém cac phé“m duogc lién két v6i nhau bang bu 16ng, ddm bao chic chin.
V6 tram dugc ché tao bang thép can ngu01 c6 do day khong nho hon 1,5mm. Vo tram

dam bao chdng thidm nudc khi dt ngoai troi, cép bao vé ctia vo tram dat IP54 tro 1én.
Ngoai ra, vo tram dugc trang bi ludi chdng con tring bang thép khong gi.
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4.4.4.2. Ngin mdy bién dp ning dp

May bién 4p phai duoc thiét ké, ché tao, thir nghiém va van hanh phu hop véi tiéu
chuén Viét Nam, IEC va céc tiéu chuan twong duwong khéc.

Ngin may bién ap duogc thiét ké du rong, phu hop véi kich thude 1ap dit theo chung
loai may bién ap.

Pién 4p dinh mirc phia cao thé: dén 24k V;

Tan s6 dinh mure: 5S0Hz;

Cong suit may bién ap: 6000kVA.

Loai may bién ap: méay bién ap dau, 3 pha, ngoai troi.
— Phuong phap l1am mat: ONAN hoac ONAF.
4.4.4.3. Ngin trung thé

Tu trung the g6m khoi chtrc ning nho gon, dugc thiét ké nham ngan ngua ngan mach
hay sy ¢ do con triung, chudt gy ra va dam bao do bao vé chdng tiép can nguy
hiém.

Ta trung thé RMU (Ring Main Unit) st dung cach dién bang khi SF6 bao gom 03

ngan:

— 01 ngan td may cat tir may bién ap dén tu dién trung thé dé bao vé ta dién, ciing
nhu bao v¢ may bién 4p chinh thong qua relay bao v¢ cua thiét bi;

— 01 ngin dao ct tai (LPS) tir tu dién trung thé tram hop bo dén tu trung thé 22kV
dat tai phong ta dién trung thé Tram 110/22kV Tan Pht Trung.

— 01 ngan ta bién dién ap do dém (VT).

Dién ap van hanh dén 24k V.

Tat ca cac chirc nang diéu khién déu dugc bd tri sao cho thuan tién cho quy trinh

thao tac van hanh.

4.4.4.4. Ngan hg thé va tw ding

Ngin ha thé va ty diing bao gdm may bién ap tu dung va cac thiét bi dong cét ha thé

Mach ty dung trong ngin duoc thiét ké cung cap dién theo so d6 ngudn cap don,

trong do6 tai dugc chia thanh tai quan trong va tai khong quan trong nhu sau:

— Tai quan trong: dugc cép dién tir UPS, chu yﬁlu cung cép dién cho nguén‘dién van
hanh cao ap, h¢ thong do luong va di€u khién may bién ap, thiét bi truyén thong,
den hién thi trang thai dong cat PCS, hé thong bao chayi,...;

— Tai khong quan trong: dugc cap nguon tir may bién 4p tw dung bao g@)ml chiéu
sang, quat lam mat (quat 1am mat may bién ap, quat lam mat ngan trung thé, quat
lam mat ngan ha the), hé thong lam mat cho container pin, container PCS, ....

Cong sut ciia may bién ap tu dung sé duoc chuén xdc ¢ giai doan sau (tuy theo cac

giai phap ctua nha cung cap). Mot so thong so thanh phan phu tai tw dung phd bién

cua h¢ thong BESS nhu sau:
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Phu tai cho container pin;

Phu tai cho container PCS;

Phu tai cho container hgp bo trung thé;

— Céc phu tai khac bén ngoai cac khéi chirc ning.
Céu hinh d4u ndi MBA ti dung:

— Phia cao thé may bién ap tu dung duoc trang bi aptomat theo tiéu chuan dé dap
ung yéu cau kha nang ngat dong ngan mach va dé thuan tién cho van hanh va bao
tri;

— Phia ha thé may bién ap tu dung duoc két ndi truc tiép dén thanh cai tai khong
quan trong.

4.4.5. SCADA/EMS, thong tin lién lac va do lwong
4.4.5.1. Téng quan

Hé¢ théng diéu khién s& giup cho viéc van hanh BESS mét cach tu dong, an toan, tin
ciy v6i hiéu sut cao thong qua viée cung cap cho van hanh vién kha ning giam sat,
diéu khién, hién thi, bdo dong, luu trit dit liéu va theo ddi tat ca cac tin hiéu, thiét bi
cua BESS.

Hé thong diéu khién ctia BESS 1a mot hé thdng hién dai va phd bién.
4.4.5.2. Ciu triic hé thong diéu khién

Hé thong diéu khién giam sat va thu thap dir liéu cia BESS duoc dit trong phong
di€u khién trung tdm ctia tram bién ap hi¢n hitu, d€ tao nén co s¢ dir li€u hoan chinh
phuc vu cho quan 1y van hanh.

Céu triic hé thong diéu khién bao gom:

— Mot (01) may tinh k§ thuat EWS cho phép thay d6i thong s cai dit va chtic ning
1ap trinh.

— Hai (02) may tinh van hanh, truy cap dir liéu lich st OWS/HIS dugc két ndi dén
hé thong mang diéu khién ctia BESS va thuc hién chirc nang xtr 1y, luu trir dir
lidu, giam sat diéu khién toan bo BESS. Cac giao dién van hanh hé théng (HMI)
duoc thiét ké dua trén cac phan mém chuyén dung va thong qua d6 van hanh vién
s€ thuc hién dugc toan b cac thao tac van hanh, giam sat h¢ théng. Mbi tram van
hanh OWS str dung mét (01) man hinh LED/ OLED 27 inch dé hién thi cac thong
s6, canh bao, qua trinh van hanh,... Thao tac van hanh cua van hanh vién duoc
khoi tao thong qua cac thiét bi ngoai vi nhu chudt, ban phim.

— B diéu khién cong suat (PCC — Power Control Center hodc thiét bi twong duong
tiy thudc vao cong nghé ctia nha san xuat), cho phép diéu khién cong suat BESS
theo yéu cau ctia van hanh vién hodc cho phép diéu khién theo 1énh dicu do cia
cac cap cao hon.

— Gateway thuc hién trao d6i dir lidu voi hé thong SCADA/DERMS tai trung tam
diéu 6 EVNHCMC bang giao thuc truyén thong cong nghiép tiéu chuan IEC
60870-5-104.
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— Céc thiét bi mang, may in,... phuc vu cho viéc van hanh.

— Tat cac cac phan mém, ung dung cia hé thong di€u khién.

4.4.5.3. Chirc ning hé théng gidm sdt, diéu khién BESS
1. Giam sat, thu thap dir li¢u

BESS duogc trang bi h¢ théng diéu khién va giam sat hoat dong cac thiét bi bﬁng
may tinh. H¢ thong cho phép quan ly, giam sat cac thanh phan duoc lap dat bén
trong BESS, cac thiét bi do luong...

Hé thong ciing cho phép luu trir, quan 1y thong tin, cung cip kha ning ti vu cho
viéc tao bao cao.

Diéu khién

Chtrc ning diéu khién cong suat BESS cho phép diéu khién phat cong suit tac dung,
phat hodc hap thyu cong suat phan khang, diéu chinh cong suat phu hop vdi viée
thay doi1 dién &p, tan s6 cua hé thong,... s€ dugc diéu khién thong qua bg diéu khién
chuyén dung (PCC — Power Control Center hodc thiét bi twong duong tuy thude
vao cong ngh¢ cua nha san xuat).

Kha ning két nbi dén céac trung tdm diéu khién hodc hé thdng quan 1y cap cao hon.
biéu khién cong suét phat dién dua trén diéu kién moi truong hodc theo 1€nh ctia
hé théng quan 1y cap cao hon.

Hé¢ théng c6 kha nang diéu khién theo nhom hodc tirng thiét bi tai chd hodc tir xa.
Céc thiét bj tham gia vao hé thong diéu khién dugc lién dong bao vé v6i nhau dé
dam bao an toan hé thong.

4.4.5.4. Cic phan mém SCADA/EMS gidm sdt va diéu khién BESS tiéu biéu

Hé théng giam sat diéu khién cua BESS duoc tich hop vao hé théng giam sat diéu
khién trung tim (SCADA/EMS) dung trong luéi dién. SCADA/EMS déng vai tro
thu thap dir liéu (Dung lugng hién hitu - SoC, dién ap, dong, nhi¢t do, trang thai bao
161) va phat 1énh diéu khién (bat/tat sac, xa, thay d6i cong suat) dén bd chuyén doi
va BMS. Céc giai phap phd bién thudng co giao dién d6 hoa truc quan cho phép
thao tac tir xa va quan ly su kién.

4.4.5.5. H¢ thong thong tin lién lac

Lién két giita hé théng SCADA/DERMS tai trung tim diéu d6 EVNHCMC véi hé
théng diéu khién BESS phuc vu thong tin diéu d6, quan 1y van hanh, SCADA/EMS
va bao vé cho BESS ké ca nhu cau truyén dir liéu, diéu khién xa toan bd hé théng
BESS ctia tram bién ap.

Hé théng BESS x4y dung méi sir dung chung hé théng thong tin quang cua hé théng
dicéu khién tram bién 4p 110/22kV Tan Phu Trung (cau hinh port khac) dé két noi vé
Trung tam di¢u do hé thong dién cia EVNHCMC.

Hé thdng thong tin lién lac bao gdm nhing hé thng chinh sau:
— Hé théng truyén dan quang;

— Mang LAN quan 1y cuc bo;
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— Hé théng ngudn cap.
4.4.6. Cac giai phap vé camera an ninh va phat hién dot nhap

H¢ thong camera an ninh bao gom cac camera c6 dinh, camera xoay 360 do (PTZ) va
hé thdng server, thiét bi diéu khién. Cac camera s& dugc dit ¢ nhitng vi tri cAn giam
sat: khu vyc thiét bi BESS, khu vyc hang rao.

Hé théng camera an ninh cta khu vuc BESS duogc quan 1y, dleu khién tir trung tam
diéu d6 EVNHCMC, tai phong dleu khién; c6 kha nang truyen tin hiéu hinh anh vé
phong truc bao vé cla tram va sin sang kha ning truyén vé trung tdm diéu khién xa
trong tuong lai.

Tai vi tri theo do1, nguoi gidm sat co thé xem cung lac nhiéu hinh anh tir cac camera
trén mot man hinh hodc hinh anh tir mét camera & ché do xem dﬁy da (full screen).
Ngoai ra nguoi gidm sat co the diéu khién PTZ (quay ngang, 1én xu6ng, phong to thu
nho) cac camera dugc két ndi t6i hé thong ciing nhu Iira chon camera can duoc giam
sat..

Ngoai ra hé thong camera con cho phép bao dong khi phéat hién chuyén dong qua
camera vo1 dd chinh x4c tin cdy cao, c6 chirc ndng gidm sat an ninh, giam sat van hanh
thiét bi chinh, giam sat an toan PCCC (giam sat nhi¢t do cac vi tri trong khu vuc, server
s& ghi nhén, phan tich cic canh bao chay va giao tiép v4i hé thong bao chay dé thuc
hién canh bao). Hé théng camera phai trang bj hé thong luu trix dir liéu dé c6 thé truy
xuat dir liéu phuc vu van hanh va muc dich an ninh.

Hé¢ théng phét hién, bao qd(f)ng dot nhép cling duogc b tri trér} hang rg‘lo va céng chinh
khu vuc lap dat BESS dé dam bao moi dot nhap trai phép déu co thé phat hién duoc,
tdng cuong an ninh cho khu vuc lap diat BESS.
Nguén dién cung cp cho hé ‘ghéng camera giam sat va hé théng phat hién dot nhap
duoc st dung chung véi hé thong diéu khién cua cua khu vuc BESS.
4.4.7. H¢ thong do dém dién niing
4.4.7.1. Téng quan
Pé dam bao viéc kiém soat san lugng dién nang thu phat gitra BESS va hé thong
ludi dién dau nodi, hé thong do dém dién nang s€ duoc thiet ké va lap dat.
Viée xéac dinh cac sd liéu do Qém du’(_yg thuc hiéq thong qua ,céc thiét bj do dém va
mach do tich hgp cua Hé’théng do dém. Cac so liéu cjo dém cua BESS s€ dlg:qc
truyén vé Pon vi quan 1y s6 li€éu do dém thong qua hé thong thu thap so6 liéu do dém.
4.4.7.2. Tiéu chudn dp dung
Toan b céc thiét bi, vat liéu va hé thong dugc thiét ké, ché tao va thir nghiém phu
hop theo phién ban mai nhat ciia cac Quy pham, Tiéu chuan quoc té lién quan, cling
nhu Ti€u chuan Viét Nam hién hanh va cdc Quy pham ap dung khac.
Cép chinh Xéc’ cua cac trang thiét bi p}luc vu Hé théng do dém (CTW, VT, Cong to
dién) va H¢ thong thu thap s6 li¢u do dém phai tuan theo cac ti€u ghuén do Bo Khoa
hoc va Cong ngh¢ quy dinh, cac Quy pham cting nhu Ti€u chuan Viét Nam hién
hanh, cac Tiéu chuan IEC va tiéu chuan khéc tuong duong.
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Céc tiéu chuan va quy pham ap dung:

— Thong tu s6 05/2025/TT-BCT ngay 01/02/2025 ctia B Cong thuong vé viée quy
dinh hé thong truyén tai di€n, phan phoéi dién va do dém dién nang;

Thong tu 16/2025/TT-BCT ngay 01/02/2025 cuia B Cong Thuong quy dinh van
hanh thi truong ban bu6n dién canh tranh;

— “Quy pham trang bi dién” dugc ban hanh kém theo quyét dinh s 19/2006/QD-
BCN ngay 11/07/2006 cua B§ Cong Thuong.

— Céc quy dinh lién quan khac cua Viét Nam.
4.4.7.3. Vi tri do dém
H¢ thong do dém chinh cho h¢ thong BESS sir dung hé théng do dém hién hitu dugc
tich hop san tai ngdn 16 dau noi1 01;121 hé thérng tai thanh cai Cfll cua day tu 22kV TBA
110/22kV Tan Pha Trung. H¢ thong do dém du phong sé& bo sung tuy vao thoa thuén
gifta cac bén.
4.4.8. Hé thong ro le bio vé
Hé théng ro lgt bao vé dugce thiét ké nham démvbéo an toan cho toan b@ hé théng BESS,
bao gom: khoi pin (ESS Container), by chuyén doi PCS, ti DC, thiét bi trung ha ap,
may bién ap va di€ém dau ndi vao ludi dién 22kV. Céac giai phap bao vé chinh bao gom:
— Bao v¢ qua dong, ngén mach;

Béao vé qua ép/thép ap;

Bao vé nhiét do, cham dit DC, cong suét nguoc;

— Bao vé mat ludi, tan sb bat thuong;
— Tu dong c6 1ap su cb va gui tin hiéu vé hé théng SCADA/EMS.

Hé thdng role bao vé va tu dong phai duogc thiét ké, lap dat, chinh dinh va thir nghiém
dam bao cac yéu cau ve tac dong nhanh, dd nhay va tinh chon loc khi loai trir su co.

Thoi gian loai trir su ¢b xay ra trén cac phan tir trong hé théng dién cua chii dau tu va
trén duong day dau ndi bang cac bao v¢ ro le chinh phéi dap ting yéu cau quy dinh
trong Thong tu 05/2025-TT-BCT.

4.4.9. Hé thong cap
4.4.9.1. Téng quan

Hé théng cap va di day la h¢ thdng két ndi gitra ngudn dién dén cac phu tai dién
nham cung cap dién cho viéc van hanh thiét bi dién.

H¢ thong cap lap dat cho du an bao gdm cap lyc trung thé, cap luc ha thé, cap do
ludng diéu khién va cap thong tin lién lac.

4.4.9.2. Tiéu chudn dp dung
Heé thong cap va di day duoc thiét ké tuan thu theo céac tiéu chuan sau:
— 11 TCN-18-2006 Quy dinh chung

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-28
An ban 5 — Thang 11/2025



Cong ty ludi dién Cao thé TP.HCM Dy éin Lap dét hé thong pin luu trit ning heong
PECC2 BAO CAO NGHIEN CUU KHA THI

— 11 TCN-19-2006 Hé théng dudng day dan dién

— Tiéu chuan Viét Nam: TCVN 9208 : 2012 Lip dit cap va day dan dién trong
cac cong trinh cong nghiép.

— Tiéu chuan Qudc té: IEC 60228, IEC 60332, IEC 60502, IEC 60614, IEC
60304-1.

— Céc tiéu chuan lién quan khac.
4.4.9.3. H¢ théng cdp

Cap lyc trung thé va ha thé str dung rudt din dong, cach dién bémg vat li¢u XLPE va
¢6 v6 boc bang vat liéu PVC (trong truong hop cap duoc lap dit trong hé thong
muong cap thi can co giap bao vé). Cap diéu khién va do luong sir dung rudt dan
ddng véi vo boc thich hop va 16p cach dién bang vat liéu PVC.

Tét ca cap luc 1a loai cach dién XLPE, c6 kha nang van hanh lién tuc tai di€n ap hé
thong danh dinh véi nhiét d6 day din 16n nhat 13 90°C & céc diéu kién dinh muc, va
nhiét d6 diy dan 16n nhét dudi cac diéu kién su cb khong dugc 16n hon 250°C. Cap
luc duoc ché tao phu hop véi tiéu chuan IEC 60502.

Cép trung thé 13 loai dugc ép chit véi rudt dan 1a cac day dong xoan. Tiét dién tdi
thiéu duoc tinh toan dua trén dong ngin mach va thoi gian tic dong cua thiét bi bao
vé. Diéu nay s€ dugc thong qua trong budc thiét ké chi tiét thuc hién tinh toan dua
trén cac diéu kién van hanh sau:

— Gia tri dong su ¢ 16n nhét c6 thé xuat hién trong hé théng dién trung thé.
— Nhié¢t do moi trudong xung quanh.

Cép ha thé 12 loai duoc ép chat voi rudt dan 1a cac day dong xoan. Tiét dién t6i thiéu
cua cép ha thé 1a 2,5mm?2.

Cap diéu khién va do luong st dung 161 ddng voi vo boc thich hop va 16p cach dién
bang vat liéu PVC. Cap diéu khién va cap do luong phai 1a cap chéng nhiéu c6 16p
man chin dién tur IS va OS. Tiét dién cua cap diéu khién duogc xac dinh trong budc
thiét ké chi tiét co xem xét cac yéu cau vé co va dién. Tuy nhién, tiét dién tdi thiéu
cho cép diéu khién 1a 1,5mm2, tiét dién tdi thiéu cho cap do luong 1a 0,5mm?2.

Tat ca cac loai cap dugc cung cap phai pht hop véi cac yéu ciu cua tiéu chuan IEC
cling nhu c4c yéu cau ve thir nghiém chay trong IEC 60332.

Céap duogc lap dat trong cic mang cap, ong cap hodc muong cap. Khoang cach lap
dit khong duoc nhé hon 600mm giita cap trung thé va cap diéu khién do luong, va
khong dugce nhd hon 300mm giita cap ha thé va cap diéu khién do ludong. Lip dit
cap phai chac chan, cach ly véi cac diém néng hoic chay, duoc che kin thich hop
khi can thiét.

Mo6i mach cép phai dugc danh s6 riéng. Cac moi noi cap gitra mach nén dugc han
che toi da.

4.4.9.4. H¢ thong tuyén cdp

H¢ thong di day bao gom cac 6ng dan ngdm, muong cap va cdc mang cap trén mat
dat.
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H¢ thong di day duoc cung cip bao gém 4 cp cho céc loai cap khac nhau 13 cap
trung thé, cap ha thé, cap diéu khién va cap do luong.

Mang cap lam bing thép ma k&m duoc sir dung cho trong nha va ngoai troi. Nap
day cho mang cap dugc str dung ¢ céc vi tri lap dat sau:

O bat ky vi tri ndo ma cap c6 thé bj hong do tac nhan co hoc.

O nhitng noi mang cap di bén dudi hoic gan dudng dng dan chat 10ng khong phai
nuoc.

— O khu vuc ¢6 hiém nguy chay.

— O khu vuc c¢6 tich tu nhiéu bui.

— O khu vuc ma cap co thé bi hong do tac nhan hoa hoc.
— O khu vuc mang cap ngoai troi.

Thang cép cling nhu céc gia d& va phu kién cho doan ndi thing, doan udn cong,
doan giao chéo phai dugc 1am tir cac phan tir ché tao san tiéu chuan. Loai va phuong
phap d& mang cap phai duoc chon sao cho do bién dang trong nhip d& 16n nhat va
tai trong cho phép lap dit nam trong gii han cho phép.

Mang cap voi bé rong 600mm hodc nhé hon co thé dugc dd boi cac hé d& & vé mot
phia. Mang cap vdi bé rong 16n hon 600mm phai dugc do ¢ ca hai phia.

f)pg dan cap bang HDPE hoic thép ma kém sé& dugc str dung khi cap di ngam dudi
dat trong khu vuc du an.

4.4.10.H¢ thong phu tro

4.4.10.1.  H@ théng chiéu sdng va nguén nhé

1.

T 5ng quan

H¢ thong chi€u sang ngoai trdi va ngudn nho s€ duoc trang bi & khu vuc lap BESS
dé dam bao cong tac van hanh va bao tri cho BESS, cac hé thong nay theo yéu cau
sau:
— Hg¢ thong chiéu sang duogc thiét ké gom chiéu sang lam viéc va chi€u sang sy co.
+ He¢ thong chiéu sang lam viéc: bao gobm chi€u sdng cho cac khu vuc lam viée
trong nha, ngoai troi, chi€u sang bao v¢, chicu sang hang rao ndi by va hang
rao xung quanh h¢ thong s& tan dung hé thong chiéu sang hién hitu ctia tram
bién ap. Cac dén chiéu sang ngoai troi s& dugce bd sung thém & khu vuc lip
dat BESS
+ H¢ thong chiu sang sy co s tan dung h¢ thong chi€u sang sy cd hién hitu
cua tram bién ap.
— Nguon cong suat nhd duogc thiét ké bao gom:
+ Céc 6 cam thong dung: phuc vu cho cadc may tinh va cac cong vi¢c can nguén
mat pha cong suat nho.

+ Cac 6 cam codng nghiép: phuc vu cho cong tac sira chita va bao tri & khu vuc
BESS.
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Nguén cap cho cac hé théng nay s& duogc lay tir ti ty dung ciia BESS.

Tiéu chudn dp dung

Hé thong chiéu sang va ngué)r} cong suét nho phai dugc thiét ké tuan theo cac tiéu

chuan Vi¢t Nam, céc ti€u chuan IEC va céc ti€u chuan khac c6 li€n quan nhu sau:

— QCVN QTD-8:2010/BCT Quy chuin k¥ thuat Qudc gia vé ki thuat dién — Tap
8: Quy chuan k¥ thuat dién ha ap

— 11 TCN 18:2006 Quy pham trang bi dién — phan I: Quy dinh chung
— 11 TCN 19:2006 Quy pham trang bi dién — phan II: Hé thong dudng
dan dién

— QCVN 09:2017/BXD Quy chuén k¥ thuat Qudc gia vé cac cong trinh xay
dung st dung nang lugng hiéu qua

— Thong tw s6 22/2016/TT-BYT ngay 30/6/2016 ciia B Y Té vé Quy dinh Quy
chuan k¥ thuat quoc gia vé chiéu sdng — Muc cho phép chi€u sang noi lam viéc

— IEC 63013:2017 Pén LED — Chiéu sang thoi gian dai va bao tri quang
thong den
— IEC 62931:2017 Bo dén LED éng — Pic tinh an toan

— IEC 61347-2-13:2016 B diéu khién dén — Phan 2-13: Yéu cau riéng cho b
nguon AC hodc DC cua bd den LED

— IEC 60947 (tron bo) Thiét bi dong ngit va diéu khién ha thé

— Céc ti€u chuan lién quan khac.

4.4.10.2.  He¢ théng noi dit va chéng sét

1.

Téng quan

Trong truong hop khong thé két nbi v6i hé thong n01 dat hién hiru trong pham vi
tram bién 4 ap ta can thue hién lap dat mot hé thong nbi dat moi cho BESS (tuy thudc
theo yéu cau vé mat cong nghé cuia nha san xuat). Hé thong nbi dat phai duoc thiét
ké tuan theo cac quy dinh vé dién ap budc, dién ap tiép xtc va cac yéu cau cho van
hanh, hé théng ro le bao vé, hé théng do luong diéu khién va hé théng thong tin
lién lac trong moi truong hop binh thuong, bat thudng hay sy cd.

Tat ca cac hang muc, thiét bi cia BESS phai dugc lap dat trong pham vi bao vé

chdng sét truc tiép cua tram bién 4 apva can bd sung chdng sét lan truyen cho BESS

theo 16p phi hop yéu cau cua thiét bi theo yéu cau ctia nha san xuat (class I, IT hodc

II1).

Tiéu chudn dp dung

Heé thong ndi dat chong sét duoc thiét tuan theo cac tidu chuan.

— Tiéu chuén Viét Nam: Quy pham trang bi dién 11 TCN 18+21:2006 va TCVN
9385:2012 (BS 6651:1999) Bédo v¢ két cau cong trinh chong sét.

— Tiéu chuan Qudc té: IEEE Std 80:2013, IEEE Std 81:2012, NFPA 780:2011,
IEC 60909:2016, IEC 62305:2010.
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— Céc tiéu chuan lién quan khac.
3. Cdc diéu kién thiét ké
Hé thdong ndi dat phai duoc thiét ké tudn theo cac yéu cau sau:

— Tan dong dién sy ¢ nhanh nhét va ting nhiét trén day nbi dat khong vuot qua
gia tri cho phép theo quy pham trang bi dién, ti€éu chuan IEEE Std 80, IEEE Std
81.

— An toan cho con ngudi theo diéu kién vé gi6i han dién ap bude va dicu kién dién
ap tiép xuc.
— An toan cho hé théng bao vé ro le va hé théng thong tin lién lac.
— An toan cho van hanh thiét bi.
4.4.11.Quy trinh van hanh hé thong pin lwu trir ning lwong dién hinh

Quy trinh van hanh mot hé théng pin luu trir duoc xay dung tiy thudc vao giai phap
cua nha cung cap thiét bi. Mot quy trinh dién hinh gom céc budc thao tac nhu sau va
s€ dugc chuan xac ¢ giai doan thyc hién du an:

Chuan bi va khéi dong hé thong:

Trude khi van hanh, thue hién kiém tra an toan (dam bao h¢ théng nbi dat, hé thong
PCCC, thong gio, giai nhi¢t hoat dong, ngat cau dao DC/AC vé trang thai an toan). Khi
bat dau khoi dong, dong cau dao ngudén AC chinh dé cip dién cho bo chuyen d6i ning
lugng (PCS). Vi dy, hudng dan van hanh ctia mot ESS cho biét: “Pong cau dao AC
cua ESS. Hé théng s€ tu khdi tao va ty dong bat hé théng pin. Sau do6, hé théng s¢€ thuc
hién kiém tra tu dong (self-test) cia BMS va bo chuyén doi. Néu két qua kiém tra dat
yéu cau, BESS sé& két ndi vao ludi dién (d6i voi hé ndi ludi) hodc sang trang thai san
sang cap dién (d6i v4i hé doc lap/microgrid).

Van hanh va giam sat:

Khi d3 hoat dong, BESS s& thuc hién cac chu trinh sac — xa theo 1énh diéu khién hoic
theo chuong trinh van hanh dinh sin (vi du tiét kiém ning luong/ngay hodc phan tng
phu tro 1ugi). Hé thong quan 1y ning luong (EMS) hodc SCADA giam sat lién tuc
trang thai dung lugng luu trir (SoC), stc khoe pin (SoH), dién ap, dong dién va nhiét
d6 ctia pin. EMS/SCADA diéu khién PCS va BMS dé dam bao hoat dong trong gidi
han an toan.

Ngit két ndi an toan:

Khi can dimng hé théng (bao dudng hoac su co) phai thyc hién quy trinh tat tudn tu.
Theo hudng dan mot hé BESS mau, dau tién tat cong tac diéu khién chinh cua h¢ thong,
sau d6 cac thiét bi dong cat chinh theo mach AC sé& ngat theo. Tiép theo, tat tt ca cau
dao ngit DC va mach bao vé ctia pin. Cudi cung méi ngit cac dudng dan ngudn va tin
hiéu. Quy trinh nay dam bao pin ¢ trang thai an toan, khong c6 dong di¢n luu lai trudce
khi bao tri.
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4.5. CAC GIAI PHAP PHAN CONG NGHE

4.5.1. Cac giai phap phan PCCC

Cin ctr Diéu 17, Luat PCCC s 55/2024/QH15 ngay 29/11/2024 ¢6 hiéu luc tir ngay
01/7/2025, dbi véi quy mo va tinh chét cta Dy an, cic ndi dung sau s¢ dugc tham dinh
trong giai doan BCNCKT, bao gdm: Khoang cach phong chay, chita chay; Pudng bo,
bai d4, khoang tréng phuc vu hoat dong phong chay, chira chay, ctru nan, ciru ho; Giai
phap thoat nan; Du kién bac chiu lira, giai phap ngin chdy, chdng chay lan; Giai phap
chdng khoi.

Hé thdng dién va phuong tién, hé thong PCCC sé& duoc trinh co quan Canh sat PCCC
tham dinh trong giai doan sau ctia Dy an.

Hé thé)ng BESS duoc lép dat bén canh TBA 1 lOlgV Tén Pht Trung. Céc ndi dung duoi
day s€ di vao danh gia va trinh bay giai phap thiét ké cho cac ndi dung néu trén.
Ghi chu: TBA 110kV Tan Phu Trung da dwoc tham duyét thiét ké va nghiém thu vé
phong chay chita chay theo quy dinh, cu thé nhu sau:
— Gidy chitng nhdn tham duyét thiét ké sé 992/TD-PCCC ngay 13/09/2019;
— Vén ban nghiém thu ldp ddt hé thong PCCC sé 130/PC07-B2 ngay 30/03/2023.
4.5.1.1. B tri hé théng BESS
Hé¢ théng BESS sé& dugc b6 tri bén canh TBA 110kV Tan Pht Trung nhu hinh dudi:

TBA 110kV TAN PHU TRUNG

Khu vuc lap dat hé BESS
I : =

|__‘ SRS P

Hinh 4.3. Khu vuec bd tri hé thong BESS

H¢ théng BESS bao gdm cac container chira pin — ESS, container chtra bo bién d6i

cong suat — PCS va container chtra cac ti hop bo — MBA, RMU. Véi bo tri nay, hé

thong BESS can xem xét anh hudng té1 hang rao TBA 110kV Téan Pha Trung.
4.5.1.2. Phdn nhom nha

Can cu theo Bang 6, QCVN 06:2022, khu vuc lép dat hé théng BESS, TBA 110kV
Tan Phu Trung thudc nhém F5.1.
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4.5.1.3. Phén hang nguy hiém chdy né
Can ctr phu luc C, QCVN 06:2022, hang nguy hiém chay n6 (NHCN) cua container
pin duoc xét 1a hang A, container bg bién d61 cong suat va ti hop b 1a hang C.
TBA 110kV Téan Pht Trung xét vao hang C.

4.5.1.4. Bdc chiu lvra

Céc container chira pin va thiét bi hé BESS sé& dugc thiét ké véi giai phap chng
chay bang vat liéu cach nhiét, chéng chay phu hop va 16p vo thép tir container. Bao
c4o s& xem xét bac chiu lira (BCL) cho céac container & cap d6 thip 1a BCL IV dé
thyc hién cac danh gia lién quan.

Déi voi khu vue TBA 110kV Tan Phi Trung, xem xét dén vi tri tudng ngin bén
ngoai TBA, BCL s€ dugc xem xét 1a IV.

4.5.1.5. Dién tich khoang chdy, khodng cdch PCCC, gidi phdp ngdn chdy, chéng
chay lan

Dua trén bd tri TMB, hang NHCN, BCL va dién tich khoang chdy cac hang muc
duoc liét ké nhu sau:

Bang 4.4. Phan loai cac hang muc cong trinh

Hang muc/ . Dién
STT S Nhém | Hang | o, | op Ghi chi

1 | Khu vuc lap dat hé | F5.1 C IV | 1.023

thong BESS
1.1 | Container pin F5.1 A V4 14,8 | 2 container pin ]d
296 m2, chiéem
~2,9%

1.2 | Container tram | F5.1 C V4 14,8
hop bo

1.3 antainer bo bién | F5.1 C V4 14,8
doi cong suat

2 | TBA 110kV Tan| F5.1 C v 4.528
Pht Trung

Cén ctr khoan C.2.1.1 va C.2.2.1, Phu luc C, QCVN 06:2022, dién tich container pin
v61 hang NHCN A khong vuot qua 5% dién tich téng dién tich khu vuc BESS va
TBA, cling nhu <200 m2, do d6 hang NHCN cho toan b khu vuc lép dat hé théng
BESS duogc xét vao hang C.

Khoang cach PCCC giira khu vuc lap dit hé théng BESS va TBA 110kV Tan Phu
Trung dugc xem xét nhu sau:
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— Khoang cach tir thiét bi gan nhat 13 container chira cac ti hop bd6 — MBA, RMU
to1 tuong ngan cua TBA la 12m: Can ctr bang E.2, QCVN 06:2022, khoang cach
yéu cau 13 12m. B4 tri ndy di dép tng yéu cau vé khoang cach PCCC. Chi tiét
xem trong ban v& ND-1001B.M.0001 Mit bang bb tri va khoang cach PCCC.

Béng dudi ddy s& tong hop viéc xem xét khoang cach PCCC tir khu vyc lap dét hé
thong BESS t61 cac hang muc:

Bang 4.5. Khoing ciach PCCC dén cac hang muc

Khoang Khoang
STT Hang muc cach PCCC | cach theo
yéu cau (m) | thiét ke (m)

Khu vuc lép dat h¢ | TBA 110kV ngoai
1 |thong BESS (Nhoém | tro1 (Nhom F5.1, hang 12 12
F5.1, hang C, BCL 1V) | C, BCL IV)

Véi khoang cach theo bo tri TMB va tudng ngin chay nhu trén, khu vuc lap dat hé
thong BESS dap ung y€u cau vé giai phap ngan chay, chong chay lan.

4.5.1.6. DPuwong, béi dé phuc vu PCCC
Viéc lap dat hé BESS khong 1am anh huong t6i duong, bii dd phuc vu PCCC cua
TBA 110kV Téan Pht Trung. Puong cho xe PCCC cho h¢ thong BESS s€ dugc mo
rong tir duong hién hiru cua TBA.
Vé chiéu rong bii d6 xe chira chay, khu vuc BESS déu c6 chiéu cao < 15m, do d6
khong y€u cau vé chiéu rong bai do cho xe chita chay theo Bang 14, QCVN 06:2022.
V& chiéu dai bai dd xe chita chay, khu vire BESS déu ¢6 khoi tich < 28.000 m3. Can
cir Bang 16, QCVN 06:2022, chiéu dai bai d6 xe chtra chay 61 thi€u 1a 1/6 chu vi
hang muc va khong nho hon 15m. B tri trong bao cao da dap iing yéu cau nay.
Do d6, viéc lap dat bd sung hé BESS van dam bao yéu cau vé duong, bai d,(:) phuc
vu PCCC. Chi ti€t xin xem trong ban vé ND-1001B.M.0001 Mat bang bo tri va
khoang cach PCCC.

4.5.1.7. Gidi phap thodt nan

Can ctr muc 3.2.6, QCVN 06:2022, cac container hé théng BESS khong thudc dién
phai trang bi 2 161 thoat nan. Cac container c6 dién tich khodng 15m2 déu c6 1 cua
(161 thoat nan) riéng bié¢t, do dé dap trng yéu cau ve thoat nan khi ¢6 sy co lién quan
an toan chay no.
4.5.1.8. Gidi phdp chong khdi

Hé théng quat hut thoat khoi (néu c6) phai dugc trang bi cho cac khu vuc, tdoa nha,
gian phong nham muc dich tao diéu ki¢n an toan cho ngudi thoat nan va bao vé tai
san khi xdy ra chay; tao cac di€u kién can thiét cho lyc lugng chira chdy ctru nguoi,
phat hién va khoanh viung ddm chay trong nha.
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Can cir muc D.2, Phu luc D, QCVN 06:2022, géc container hé théng BESS khong
t}}u(}c pham V1 cac khu,vuc phai trang bi h¢ thong thong gié hut khoi, do dé khong
can thiét trang bi h¢ thong nay.

4.5.1.9. Cip dién cho hé thong PCCC, néi dit chéng sét
Viéc cap dién cho h¢ th(f)ng PCCC qcén phai dugc dam bao dé cap ngudn, tin hiéu
cho hé thong dau bao chong chay no6 hodc céc thiét bi PCCC khac.

Nguén cip cho diéu khlen hé thdéng PCCC s& duoc 14y ngudn tir ngan ty dung cua
tram hop bd hodc ngudn ty dung cua tram bién ap hién hiru, ngudn cap s& dugc
chuan xéac & giai doan sau.

Tham chiéu muc 4.4.9.2 ciia bao cdo nay vé ndi dung ndi dat chdng sét cho Dy 4n.
4.5.1.10.  Bdng tong hop tiéu chi dinh gid vé an toan PCCC

Béng dudi day trinh bay két qua tong hop dénh gid céc tiéu chi vé an toan PCCC
theo quy dinh tai cac Bi€m a), b) va c) Khoan 1 biéu 16 Luat PCCC so
55/2024/QH15:

Bang 4.6. Tiéu chi danh gia PCCC

STT Tiéu chi Panh gia

1 | Khoang cach PCCC Pam bao yéu cau vé khoang cach PCCC 12m giira
container h¢ BESS va tuong ngan cua TBA .

Chi tiét tham chiéu téi muc 4.5.1.5.

2 | Puodng, bii d6 xe PCCC Pam bao yéu cau vé duong, bii dd cho xe PCCC.
Chi tiét tham chiéu téi muc 4.5.1.6.

3 | Giai phap thoat nan Pam bao s6 16i thoat nan theo quy dinh.
Chi tiét tham chiéu t&i muc 4.5.1.7.

4.5.1.11.  He théng thiét bi PCCC

Hé thong thiét bi PCCC 1a rit quan trong trong viéc phong tranh chay nd, dam bao
an toan cho nguoi va thiét bi.

Véi hé BESS, hé thong thlet bi PCCC s¢& dugc cac nha cung cap tich hop san vao
cac container trén nguyén tic phong ngira nguy co chdy nd 1a trén hét.

Déi voi giai doan Béo cao nghién ciru Kkha thi, phuong tién, hé thng PCCC s€ dugc
mo ta trén thiét ké tich hop cta mot s6 nha cung cap thong dung. Chi tiét viéc thiét
ké hé thong thiét bi PCCC bao gom viéc 4p dung tiéu chuan nudc ngoal nhu NFPA
855, GB 51048...s& duoc trinh co quan Canh sat PCCC tham dinh & giai doan tiép
theo cuia Dy an.

Phan dudi day sé trinh bay co ban triét 1y thiét ké cac hé thong thiét bi PCCC duoc
trang bi cho h¢ BESS. Chi tiét s& dugc mo ta trong phén Thiét ké co so cua Dy an.
V& so dd nguyén 1y hé théng PCCC, xin xem trong ban v& ND-1001B.M.0003 So
d6 nguyén 1y hé thong PCCC.
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1.

Yéu cau chung

Hé thong PCCC cho hé BESS phai dugc thiét ké, cung cap, lap dat, thiar nghiém
tuan thu yéu cau theo tiéu chuan TCVN lién ‘quan hoac NFPA 855, GB 51048, IEC
hogc twong duong. Ngoai ra, viée thiét ké hé théng PCCC can thuc hién theo
khuyén cdo va bé tri cy thé cua cac nha san xuat (VD: vi tri dau béo, khoang cach
giita cac voi phun, chiéu cao tran t6i da, huéng lap voi phun, khoang cach tdi thiéu
va ti da tir mit trudc cua gia d5...).

Hé théng BESS can duoc trang bi tu bao chay dé nhan tin hiéu bao chay va tac
dong dén hé thong chita chay ciing nhu canh bao cho nguoi van hanh.

Hé thdng bao chay phai bao gdm dau do phat hién khi chay phat sinh, phat hién
khoi, nhiét. H¢ thong phat hién khoéi va chdy bao v¢ container pin phai dugc cung
cap nguon dién thr cap theo tiéu chuan lién quan, c6 kha nang hoat dong trong 24
gio & ché do cho va 2 gio & ché d§ bao dong. Camera nhiét s€ dugc trang bi dé
quan sat, ghi lai va canh bao nhung bat thuong vé nhiét do.

Hé thong chita chay s€ bao gom hé thong chita chay khi két hop chira ~chay nudc.
Viéc lwa chon chét chira chay can xem x¢t va tuan thu theo cac tiéu chuan lién quan
cling nhu khuyén cdo ciia nha san xuat. Hé thong nudc chita chay ngoai troi ciing
s€ dugc trang bi nham ho trg hoat dong chira chay cho hé thong BESS.

Hé théng binh chira chay xach tay, coi dén, chudng béo, dén chi dan thoat nan,
chiéu sang sy co cling s€ dugc trang bi tuan thu TCVN hodc cac ti€u chuan quoc te
twong duong.

Hé thong dau bdo

Pin lithium trong cac bg luu trit ESS s€ sinh ra cac khi chay nhu H2, CO khi xay
ra hién tuong thoat nhiét. Cac dau do khi s€ dugc trang bi dé phat hién nong do khi
sinh ra trong container.

Céc dau do bao nhiét va khoéi s duge trang bi nham phat hién nhiét do tang cao va
khoi, canh bao som cho viéc chita chay va thoat nan.

Viéc trang bi cic dau bao trén s& dugc nha cung cap tich hop vao cac container.
Chi phi h¢ thong nay da dugc xem xét trong chi phi chung ctia h¢ thong.

Hé théng quat théng khi

Hé thng quat thong khi duoc trang bi dé thoat khi gdy chdy sinh ra tir qua trinh
thoat nhiét pin lithtum-ion, nham dadm bao ndng d¢ khi dudi mire nguy hiém (LEL).

So dd hé thdng thong gio tich hop duoc thé hién nhu hinh minh hoa duéi day:
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Quat thong gidé

Quat’
thong gid

Hinh 4.4. Hé thong thong gié
Viéc trang bi hé thdng quat thong khi trén s& duoc nha cung cip tich hop vao
container pin. Chi phi da dugc xem xét trong chi phi chung cua hé thong.
4. Hé thong chita chdy khi
Hé thdng chita chay khi s& dugc xem xét trang bi bén trong container pin dé dam
bdo viéc chira chay kip thoi.
So d6 co ban hé théng chita chay khi duoc minh hoa nhu hinh dudi:
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Pau phun khi CC

Binh chdra khi CC

Hinh 4.5. So @6 hé thong chira chay

Chi phi hé théng chita chay khi nay s& duoc bao gom trong chi phi thiét bi hé thong
BESS.

5. Hé thong chita chdy sprinkler

Hé thdng chira chay b'c‘“mg’ nudc sprinkler s¢ dugc trang bi cho container pin hé
thong BESS trén nguyén tac hé thong chira chay khi s€ hoat dong trudc. HE thong
sprinkler sé dugc hoat dong dé gidi nhiét cho pin, dam bao dam chay khong ti€p
dién.
Nudc chita chay s& duoc 1y tai tr ong nude PCCC hién hiru ciia TBA 110kV Téan
Pht Trung, gan khu vuc lap dat h¢ thong BESS. Chi tiét xin xem trong ban vé ND-
1001B.M.0002_Mat bang bo tri hé thong cap nudce chita chay.
Chi phi h¢ thdng chita chay nudc sprinkler tich hop s& dugc bao gom trong chi phi
thiét bi hé thong BESS.

6. Heé thong chita chdy bang nwée ngodi troi (outdoor hydrant)
Try va tu chira chay ngoai troi s¢ duoc lap dat cho hé thdng BESS. Ngudn nuée
chira chay s€ dugc dau no6i tur tir h¢ thong PCCC hién hitu cua TBA 110kV Téan Phu
Trung. Chi tiét xin xem trong ban vé ND-1001B.M.0002_Mat bang bo tri h¢ thong
cap nudc chira chay.
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7.

Hé thong chiva chdy xdch tay, tiéu 1énh, ndi quy phong chdy chita chdy

Hé thong chita chay xach tay gdm binh chita chay CO2, binh bot ABC, niit nhén,
chudng bdo, ti€u 1énh, ndi quy phong chay chita chdy s€ duoc trang bi chung cho
hé thong BESS theo quy dinh.

Tu trung tdm bdo chay, nut nhdan, chuong bao, den chiéu sang su co, loi thoat

Tu trung tam bédo chay, nut nhén, chudng bao, den chiéu sang su cd, 16i thoat sé
duogc trang bi cho céc container hé¢ BESS.

Tai cac container bd bién ddi cong suét — PCS va container céac tu hop bd — MBA,
RMU, céc ti trung gian (module) s& dugc trang bi dé nhan tin hiéu va két ndi dén
tu trung tdm bao chay hé BESS tai container pin. Tai day, ti trung tdm bao chay hé
BESS s& két ndi vé tii trung tdm bao chay cua TBA 110kV Tan Pht Trung.

Chi phi hé théng nay ciing s& dugc bao gdm trong chi phi thiét bi ctia hé thdng
BESS.

Camera nhiét

Mot (01) camera c6 chirc nang do nhiét sé dugc trang bi nham theo ddi su thay doi
nhiét 46 & cac container, gop phan phat hién va xt 1y sém dam chay. Tin hiéu tir
camara nhiét s¢ duoc tich hop vé hé théng CCTYV cua khu vuc BESS. Tur day, hé
CCTV s& gtri tin hiéu dén ti bao chdy trung tAm hién hitu cia TBA 110kV Tan Phu
Trung. Camera nhiét nay s& dugc cung cip trong hé thong bao vé, giam sat ctia hé
thong BESS.

4.5.2. Giai phap lam mat, HVAC
4.5.2.1. Gidi phap lam mat

Hé thong 1am mat chét 1ong (liquid) s& duoc trang bi cho container pin, nhim muc
dich giai nhiét cho cac ngan pin trong container. H¢ thong s& dugc tich hop cung
container pin theo thiét ké ctia nha cung cp.

Hé thong 1am mat chat 16ng s& bao gdm may nén, bom tuin hoan, binh ngung, dan
bay hoi, quat, van tiét luu, hé théng duong éng va cac phu kién di kém. Chi tiét thiét
ké hé théng nay s& duoc trinh bay chi tiét ¢ giai doan sau, theo thiét ké ciia nha cung
cép duoc lua chon.

Chi phi cua hé thong 1am mat chét long tich hop da bao gém trong chi phi thiét bi
hé thong BESS.

4.5.2.2. Giai phap HVAC

Hé théng diéu hoa khong khi s& duoc thiét ké tich hop trong cac container ctia hé théng
BESS nham duy tri nhiét 6 lam viéc phu hop cho ngudi van hanh va cac thiét bi trong
cac container.

So db hé thdng diéu hoa khong khi tich hop dién hinh dwgc thé hién nhu hinh duéi:
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Hinh 4.6. So' @6 hé thong 1am mat dién hinh

Chi phi ctia hé thong diéu hoa khong khi tich hop di bao gdm trong chi phi thiét bj hé

thong BESS.

4.6. CAC GIAI PHAP DAU NOI

Vé6i quy mé hé thong BESS 5SMW/10MWh, bao cdo dé xuat dau ndi vao ngin 16 du
phong hién hiru cua thanh céi 22kV C41 cua TBA 110/22kV Tan Phu Trung.

So d6 dau noi nhu sau:
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Hinh 4.7. Phwong an ddu néi BESS SMW/10MWh

4.7. ANH HUONG CUA BESS PEN LUOI PIEN

4.7.1. Gia thiét tinh toan

Vigc tinh todn, danh gia h¢ théng dién dé kiém tra anh huong cua BESS SMW/10MWh
duogc thuc hién dua trén cac co s0, tiéu chi va gia thiét nhu sau:

— Tién do6 nguén va ludi dién khu vuc du an duoc thuc hjén theo Quy hoach di¢n VIII
DC va K& hoach thyc hién QHD VIII BC va cac quyét dinh phé duyét duoc néu ¢
trén c6 xét dén tinh hinh trién khai thyc t€ cac dy &n lién quan;

— Thoi diém tinh toan cac nam 2026, 2030 va 2035;
— Bado céo tinh toan cho 01 ngay phu tai tai khu vyc du an;

— Bdo cao tinh toan danh gia h¢ thong dién trong ché do van hanh binh thuong (N-0)
va ché do su co (N-1);

— Bdo céo da xem xét dén cac nguon di€n mat troi ap mai tai khu vuc du an;

— Bdo cdo su dung chuong trinh ETAP dé thuc hién tinh toan trao luu cong suét va
trao luu cong suat theo mién thot gian.
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Hinh 4.8. M6 hinh H¢ thong dién bang phin mém ETAP — Hé thong dién mién
Nam

4.7.2. Phén tich anh huéng ciia BESS dén lwéi dién
4.7.2.1. Nam 2026
1. Truong hop vdan hanh binh thuwong

Truong hgp van hanh binh thuong, biéu d6 sac/xa va trao luu cong suat theo mién
thot gian qua cac phan tr nhu sau:

oL

0
06/20/25 00:D0:00 06/20/25 D2:24:0) 06/20/25 04:48:00 6120025 07:12:00 DB/20425 09:36:0 06/20/25 12:00:00 06/20/25 14:24:00 D6/20/25 16:48:00 06/20/25 19:12:00 DB/20125 21:36:0

Hinh 4.9. Cong suit tic dung va cong suit phan khiang qua MBA 110kV tram
110/22kV Tan Phi Trung (MW, Mvar)
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Loading (%)

[
06/20/25 D0:00:00 06/20/25 02:24:00 06/20/25 04:48:00 06/20/25 07:12:00 06/20/25 D9:36:00 06/20/25 12:00:00 06/20/25 14:24:00 06/20/25 16:48:00 06/20/25 19:12:00 06/20/25 21:36:00

Hinh 4.10. % Mang tiai qua MBA 110kV tram 110/22kV Tan Phi Trung

TOIF -
a8

Hinh 4.11. Biéu do sac/xa trong ngay ciia hé thong BESS SMW/10MWh
Téan Phi Trung — Phase A (MW, Mvar)

Voltage (Phase A)
1069

Vohage (%)

08 4

97
06/20/25 00:00:00 0B20/25 02:24:00 0612025 04:48:00  06/20/25 07:12:00 0620/25 09:36:00 0612025 12:00:00  0G/20/25 14:24:00 062025 16:48:00 0612025 19:12:00  0B/20/25 21:36:00
Time (Steps)

Hinh 4.12. Pién ap cac TC 22kV, 110KV tram bién ap 110/22kV Tan Phu
Trung va TBA 220kV Cau Bong
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2. Truong hop sw c6 01 mach PD 110kV Cau Béng 220kV — Tan Phii Trung

Truong hop van hanh binh thuong, luc 10 gio sang 01 mach DD 110kV Cau Bong
220kV — Tan Phu Trung bi sy c6 va tach khoi hé thong, biéu do sac/xa va trao luu
cong suit theo mién thoi gian qua cac phan tir nhu sau:

TOLF

Hinh 4.13. Cong suit tac dung va cong suit phan khiang qua MBA 110kV
tram 110/22kV Tan Pha Trung - (MW, Mvar)
—_
Hinh 4.14. Cong suit tac dung va cong suit phan khang qua PD 110kV

Céu Bong 220kV — Tan Phu Trung — Mach khong bi sw ¢c6 (MW, Mvar)
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%
08

Hinh 4.15. Biéu dd sac/xa trong ngay ciia hé thdng BESS SMW/10MWh
Tan Pha Trung — Phase A (MW, Mvar)

Violtage [Phase A)
106

Vahiage (%)

97 T T T T T T ™ T ™ T T ™ T T T T ™
06/20/25 D0:00:00 D6/20/25 02:24:00 06/20/25 04;48:00 06/20725 07:12:00 DB/20/25 09:36:00 06/20/25 12:00:00 06/20125 14:24:00 D6/20/25 16:48:00 06/20/25 19,12:00 068/20/25 21:36:00

Time (Steps)

Hinh 4.16. Pién ap cac TC 22kV, 110KV tram bién ap 110/22kV Tan Phu
Trung va TBA 220kV Cau Bong

4.7.2.2. Nam 2030
1. Truong hop van hanh binh thuong

Truong hop van hanh binh thudng, biéu d6 sac/xa va trao luu céng suit theo mién
thoi gian qua cac phan tr nhu sau:
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0

30 07:12:00 06/20/30 09:36:00 16/20/30 12:00:00 06/20/30 14:24:00 06/20/30 16:48:00  0B/20/30 19:12:00  DB/20/30 21:36:00

Hinh 4.17. Cong suit tac dung va cong suit phan khiang qua MBA 110kV
tram 110/22kV Tan Pha Trung (MW, Myvar)

% Loading [Phase A1 -
Hinh 4.18. % Mang tai qua MBA 110kV tram 110/22kV Tan Phi Trung
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(20130 12:00:0C I6/2030 14:24:0 06/20/30 16:48:00

Hinh 4.19. Biéu dd sac/xa trong ngay ciia hé thdng BESS SMW/10MWh
Tan Pha Trung — Phase A (MW, Mvar)

Voltage (Phase A)
108
— cauBoNG110

106

Voltage (%)

92

Hinh 4.20. DPién ap cac TC 22kV, 110kV TBA 110/22kV Téan Phua Trung va
TBA 220kV Cau Bong

2. Truong hop sw c6 01 May bién dp 110kV Tan Phii Trung

Truong hop van hanh binh thuong, ltc 10 gio sang 01 MBA 110kV Téan Phu Trung
bi sy ¢0 va tach khoi h¢ thong, biéu do sac/xa va trao luu cong suat theo mién thoi

gian qua céc phan tir nhu sau:
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Hinh 4.21. Cong suit tac dung va cong suit phan khiang qua MBA 110kV
tram 110/22kV Tan Pha Trung (MW, Myvar)

| I

) 14:24:0 06/20/30 16:48:00 06/20/30 19:12:00 520430 21:36:00
Time (Steps

Hinh 4.22. Biéu dd sac/xa trong ngay ciia BESS SMW/10MWh Tén Phu

Trung — Phase A (MW, Mvar)
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: \
Hinh 4.23. Dién ap cac TC 22kV, 110kV TBA 110/22kV Téan Phi Trung va
TBA 220kV Cau Bong

4.7.2.3. Nam 2035

1. Truong hop van hanh binh thuong
Truong hop van hanh binh thudng, biéu d6 sac/xa va trao luu cong suit theo mién
thot gian qua cac phan tr nhu sau:

TOLF

0

519:12:00  08/20/35 21:36:00

135 07:12:00

Hinh 4.24. Cong suit tac dung va cong suit phan khiang qua MBA 110kV
TBA 110/22kV Tan Phi Trung (MW, Mvar)

Chuong 4 — Cdc gidi phdp ky thudt cong nghé Trang 4-50
An ban 5 — Thang 11/2025



Cong ty ludi dién Cao thé TP.HCM Dur dn Ldp ddt hé thong pin leu trit nang leong

’ 7 N ’ -
PECC2 BAO CAO NGHIEN CUU KHA THI
% Loading [Phase Al =%
ding
25
20
15
z
>
3
10
5
a
06/20/35 00:00:00 06/20/35 02:24:00 06/20/35 04:48:00 08/20/35 07:12:00 06/20/35 08:36:00 06/20/35 12:00:00 06/20/35 14:24:00 08/20/35 16:48:00 06/20/35 19:12:00 06/20/35 21:36:00

Hinh 4.25. % Mang tai qua MBA 110 kV TBA 110/22kV Tan Phua Trung
Hinh 4.26. Biéu do sac/xa trong ngay ciia BESS SMW/10MWh Tan Phu
Trung — Phase A (MW, Mvar)
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104

Voltage (%)

D5/20/35 16:48:00 06/20/35 18;12:00 06/20/35 21:36:00

06/20/35 12:00:00 06/20/35 14:24:00

95 T N T T T T ™
06/20/35 00:00:00 06/20/35 02:24:00 06/20/35 04:48:00 06/20/35 07:12:00 06/20/35 03:36:00
Time (Steps)

bién ap cac TC 22kV, 110kV TBA 110/22kV Tan Pha Trung va
TBA 220kV Cau Bong

Hinh 4.27.

2. Truwong hop sw c¢é 01 May bién dp 110kV Tan Phii Trung
Truong hop van hanh binh thuong, luc 10:00 AM 01 MBA 110kV cia TBA
110/22kV T,én Phu Tmng bi su co va tach kl}(")i hé thong, bicu dJ sac/xa va trao
luu cong suat theo mién thoi gian qua cac phan tr nhu sau:

TOUF

Hinh 4.28. Cong suit tac dung va cong suit phan khang qua MBA 110kV
TBA 110/22kV Tan Phu Trung - May khong bi suw co (MW, Mvar)
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% Loading [Phase Al

40

Loading (%)

o
0620435 00:00:00 06/20/35 02:24:00 06/20/35 04:48:00 06/20/35 07:12:00

06/20/35 D9:36:00

06/20/35 12:00:00 06/20/35 14:24:00 06/20/35 16:48:00 06/20/35 19:12:00 06/20/35 21:36:00

Hinh 4.29. % Mang tai qua MBA 110kV TBA 110/22kV Tan Phii Trung
Hinh 4.30. Biéu do sac/xa trong ngay ciia BESS SMW/10MWh Tan Phu

Trung — Phase A (MW, Mvar)
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Voltage [Phase A) %
104

NI

84

Voltage (%)

93 T N T T T T N T T T T ™ T T -
06/20/35 00:00:00 06/20/35 02:24:00 06/20/35 04:48:00 06/20/35 07:12:00 06/20/35 03:36:00 06/20/35 12:00:00 08/20/35 14:24:00 06/20/35 16:48:00 06720035 18:12:00 08/20/35 21:36:00
Time (Steps)

Hinh 4.31. bién ap cac TC 22kV, 110kV TBA 110/22kV Tan Pha Trung va
TBA 220kV Cau Bong

4.7.3. Panh gia dnh huéng ciia BESS dén luéi dién

Tur cac két qua phan tich tréq va chi tiét tinh toan duoc thé hién trong Tap II Phan
3.1 Phu Lyc tinh toan phan dién, giai doan 2026-2035 khi dau no6i BESS
SMW/10MWh vao thanh cai ctua day tu 22kV TBA 110/22kV Tan Phu Trung:

— Ludi dién khu vuc van hanh ddm bao an toan tin cdy trong ché do van hanh binh
thuong lan ché do su c6 N-1;

— Pién ap va cac diéu kién dau néi BESS dam bao theo Thong tu 05/2025/TT-BCT,
Thong tu sb 46/2025/TT-BCT va Vin ban hop nhét sé 38/VBHN-BCT ngay
12/8/2025 ctia BO truong Bo Cong Thuong ban hanh hop nhat Thong tu quy dinh
hé thdng truyén tai dién, phan phdi dién va do dém dién ning.

— Viéc tich hop BESS gop phan nang cao chat luong dién nang cho ludi dién khu
vuc, dac bi¢t trong viéc duy tri dién ap 6n dinh va giam thiéu dao dong cong suat
trong cac thdi diém phu tai bién dong.
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5.1. CAC VAT LIEU CHINH TRONG XAY DUNG

5.1.1. Cét liéu
Cat trong xay dung duoc tuan thu theo ding TCVN (TCVN 7570:2006) voi ham luong
toi thiéu nhu sau: Thanh phan hat: 5(2mm) - 5%; 2(0,05mm) - 92%; 0,05 (0,005mm)
-2%; (<0,005mm) - 1%.

— Modul d6 1on: 2,1
— P06 khong dong déu: 2,3
— Ham lugng mica: 1%
— Ham luong von két laterit: 1%

Da trong xay dung s& duogc khai thac tir cic mo da gan cong trinh, duogc thiét ké trong
x4y dung (cOng tac bé tong, khoi da x4y, ....) déu la cac loai da c6 mac > 800kg/cm?.

5.1.2. Xi mang

Ximang su dung cho dy an c6 thé 12 mot trong céc loai xi mang Portland thong thuong
(OPC), x1 mang Portland hon hop (PCB) hodc xi mang Portland bén sunfate tuan thu
QCVN 16:2023/BXD.

Tat ca cac phu gia xi ming déu phai tuan theo quy chuan QCVN 16:2023/BXD.
5.1.3. Nwdc tron bé tong

Nudc tron bé tong va st dung cho cac cong tac xay dung khac nhu vita hd, nude bao
dudng,... dugc thiét ké va thi cong theo dung TCVN 4506:2012 — Nudc tron cho bé
tong va vira — Yéu cau k¥ thuat.

5.1.4. Bé tong
Str dung bé tong c¢6 cuong dd nhu sau véi cac dang két cau:
— fc=30Mpa :sir dung cho két cAu mong, bon bé.

— fc=24Mpa :sir dung cho két ciu bé tong via he, két ciu khung ciia cic hang
muc bé tong cot thép.

— fc=21Mpa : st dung cho muong thoat nudc va cac hd cap dién.

— f'c=10Mpa :surdung cho bé tong lot va bé tong cac khéi chin, bé tong bao phu
ong ludn cap.

Trong d6: f'c = cuong d6 nén bé tong khdi tru sau 28 ngay.
Ghi chii: Cuong do bé tong sé& duoc chuan xac trong cac giai doan thiét ké sau.
5.1.5. Cét thép

C6t thép sir dung cho cong tac xiy dung s& dugc thé hién trong bang duéi day:

Chuong 5 —Cac gidi phdp xdy dung Trang 5-1
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Bang 5.1. Chiing loai cot thép

Loai Thugc tinh

Thép tron TCVN 1651-1:2018 grade CB300-T hoac
JIS 3112 grade SR295, fy = 300 MPa

Thép gan TCVN 1651-2:2018 grade CB400-V hoac
JIS 3112 grade SD390, fy =400 MPa

Thép ludi TCVN 1651-3:2008 grade CB500-V hodc
JIS 3112 grade SD490, fy = 500 MPa

Ghi chu: Céc chung loai thép twong duong duoc ding tham khao dé c6 cuong do tinh
todn. Mgt sO chung loai thép ti€u chuan nudc ngoai c6 thé sur dung thi nghiém theo
TCVN dé¢ xéc dinh chi ti€éu cuong do.

5.1.6. Két cau thép

Vit liéu str dung cho két cAu thép s& phai dép g cac yéu cau k¥ thuat tuan theo tiéu
chuan ASTM hodc céc tiéu chuan twvong duong.

Chat lugng cong tac thi cong va kiém tra két cau thép s& phai tuan theo tiéu chuin
AISC — Manual of Steel Construction — An ban 13.

Bang 5.2. Ching loai thép

Loai Thugc tinh

Thép tAm & thép cudn ASTM A36 hodc tuong duong
ASTM A572 Gr.50 hodac tuong duong

Thép t6 hop ASTM A572 Gr.50 hodc twong duong

Bu I6ng ma sat cuong do cao ASTM F1852 hoac tuong duong

Bu l6ng moéng va ASTM A 307 hoac twong duong

Bu long thong thuong

T4m Gratings San cong tac & bac thang: t6i thiéu 32mm x 3mm
Ma kém (ASTM)
San treo: toi thiéu 40mm x 5mm dugc ma kém
(ASTM)

Tam Chequered San treo: chiéu day t6i thiéu 6mm

Khac (bao phil ...): chiéu day tdi thiéu 4,5mm

Chuong 5 —Cac giai phdp xdy dung Trang 5-2
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Loai Thudc tinh

Han dién cuc E70XX hodc tuong duong

Két cdu dang 6ng ASTM AS500 Gr.B hoac twong duong

Can truc ASTM A36 hoac twong duong

Ong thép ASTM A53 Gr.B hoac tuong duong

Ton mai & ton vach ASTM A792/A792M or A653/A653M hodc
tuong duong
Chiéu day tbi thiéu 0,7mm.

Ghi cha: Thép ma k&m theo tiéu chuan ASTM A-123.

5.2. GIAI PHAP CHONG AN MON BEN NGOAI

Céc bién phap/ giai phap chong an mon cho két ciu (BTCT, KCT, c6t thép) can duoc
luu y.
5.2.1. Doi véi bé tong cdt thép
Doi vai cac két cau bé tong ngam tiép xuc véi dat sé duge quét pha bai cac 16p bitum
hodc loai vat li€u co tinh chat tuong duong.

Bang 5.3. Yéu ciu vé 16p bao vé bé tong

Bé tong do tai chd (khdng ng suat truéc)

Piéu kién tiép xic Moéng Dam, Cot | Viach, San
Khéng tiép xtc voi thoi tiét - 40 20
Tiép xtc véi thoi tiét & moi trudng 75 40 40
(nudc ngam) (75) (75) (75)
Cgu lflen dfy & Elep xuc vinh vién 75 75 75
v6i dat/ nude ngam

5.2.2. Ddi v6i két cau thép

Tat ca cac két cAu thép s& dugc son theo yéu cau cua ISO 12944.
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5.3.

5.3.
5.3.

5.3.

CAC GIAI PHAP KET CAU CHU YEU

1. Piéu kién tw nhién khu viee du 4n
L1 Diic diém dia hinh, dia mao

Khu vuc tram bién gip 110kV Tan Pha Trung dat trén bé mat dia hinh kha béng
phang. Co thé chia bé mat dia hinh lam 2 loai.

bia hinh cao, c6 cao d6 tir 2- 4,5m gé)m tram Tan Pht Trung va doan dau cua duong
day dau noi.

Dia hinh thép ¢ cao do tr 0,5- 2m. Bé mit duoc tréng lta, thuong xuyén ngap nudc.
1.2. Diic diém dia chit

Cau trac dia chat chung cua khu vuc nghiér} ctru dua theo Ban d6 dia chét va khoa"tng
san Viét Nam ty 1€ 1:200.000, (to T.P. H6 Chi Minh (Sai Gon, C-48-X1I) dia tang
cua khu vuc nghién ctru nhu sau:

Tram tich séng — dam lay Holocen thwong (abQrv?). Chung gém chil yéu 13 bun
sét, trang thai chay, phan b ¢ dia hinh thap, cao d6 0,5-2m. chiéu day 1-2m dén 7-
8m. V¢ tong thé ching phan bd trén bé mat tram tich song bién Holocen trung, c6
chd trén bé hé tang Ci Chi

Tram tich song bién Holocen trung amQv2. Phan bd rong rdi & Tan Phii Trung,
rach Dira & cao d6 2-5m. Chung gom dat sét mau xam vang lan it von két latarit, dat
sét mau loang 10, trang thai cimg, nira ctng, c6 xen kep cac thau kinh cat hat nho
chiéu day t6i da 30m. Tram tich nay phan bd trén tram tich hé ting Ct Chi va nam
dudi hé ting tram tich song — dam lay. O tram bién ap Tan Phu Trung va phan duong
day dau ndi 13 16p 2, 4 va co thau kinh cat 16p 3 & cubi dudng day.

Pleistocen thwong, phan trén, hé tang Ci Chi (aQur’cc)

Hé¢ tﬁng Cu Chi g6m 3 phﬁn: Duéi la cat, cudi, soi, kaolin, gitra 1a vo laterit va trén
1a cat bot mau xam. Hé ting Ca Chi phan bo thanh mot dai kéo dai tir khu vue Hoa
Thanh-Tay Ninh, qua Trang Bang vé téi Cii Chi, Hoc Mén va cho téi tan Long
Thanh - Pong Nai. Ngoai ra chting con ton tai & dang thém doc song Sai Gon, song
D?)ng Nai. Thanh phén tram tich gém cat, cudi, soi, sét kaolin. Bé day tram tich thay
doi 2-25m.

5.3.1.3. Diic diém vé dia ting

Duya theo tai liéu mo ta ngoai thuc dia, can cir vao két qua thi nghiém trong phong,
dia ting dia chat khu vuc tram bién 4p trong pham vi chiéu sau khdo sat c6 thé chia
ra thanh cac 16p nhu sau:

— Lop 2 (amQn?): Pat sét mau xam vang co 1an it von két laterit, trang thai cimg—
nira cirng. Chi tiéu co 1y thudc loai trung binh, chiéu day bién thién tir 5 dén 17m.
Tai tram Tan Pht Trung chiéu day 12-17m.

— Lop 4 (amQn?): Tram tich séng — bién Holocen trung, dit sét mau loang 16 (xam
trang, xam vang, nau do), trang thai cimg — ntra cung. Chi tiéu co Iy thudc loai
trung binh. Lép ndy phuc vu nén cac cong trinh ma khong can bién phap xur 1y.

Chuong 5 —Cac giai phdp xdy dung Trang 5-4
An ban 5 — Thang 11/2025



Cong ty ludi dién Cao thé TP.HCM Dy dn Lap dét hé thong pin heu trif nang hrong
PECC2 BAO NGHIEN CUU KHA THI

5.3.1.4. Dong dit

Theo QCVN 02:2022/BXD “Quy chuan k¥ thuat qudc gia vé s6 liéu diéu kién tu
nhién dung trong x4y dung" thi khu vuc du an thudc xd Ca Chi, thanh phd Hd Chi
Minh noi ¢ dinh gia toc nén tham chiéu agR 13 0,06g. Theo thang dong dit MSK-
64 voi dinh gia toc nén agR nhu trén thi cudng do dong dat twong tmg 14 cap VI ddi
v6inén loai A (d4, da ctng), chu ky lip 500 nim.

5.3.1.5. Diic diém khi twong thiiy vin

1.

Tram 110kV Tan Pht Trung nim trong khu cong nghiép Tan Pha Trung thudc xa
Cu Chi, Tp. Hb Chi Minh. Tram nam céach cach cac dudng N6, duong D5 tir 3-4m
vé phia Pong, cach kénh Xang 1,4km, cach trung tdm Thanh phé Hb6 Chi Minh
khoang 25km vé phia Nam.

Theo tai lidu QCVN 02 : 2022/BXD “Quy chuan k¥ thuat qudc gia S liéu diéu kién
tu nhién dung trong xay dung” do Vién Khoa hoc Cong nghé Xay dung bién soan
khu vuc du an thudc vung IIC - Khi hau Nam Bo:

— Hang nam chi c6 mua khé va mua am tuong phan nhau rd rét, phu hop voi hai
mua gi6 va khong dong nhat trong vung, cuong d6 mua kha 16n.

— Tién hanh nghién ciru sir dung sd liéu khi tuong tai tram Tan Son Nhat dé 1am co
s¢ tham khdo tinh toan.
Gio
— Huéng gi6 chu yéu trong nam tai khu vuc dy an 1a Tay - Tdy Nam va Bic —
Dong Bac. Gi6 Tay - Tay Nam thoi vao mua mua véi van toc trung binh 3,6m/s.
Gi6 Bac Dong Bac thoi tir thang 11 dén thang 2 ndm sau véi van tdce trung binh
2,4m/s. Tan suat gi6 dao dong gitra cac thang tir 23-50%, tan suat lang gio6 trong
nam la 7-15%.

— Ap lyc gi6: Khu vire xay dung du an thude xa Cia Chi, Tp. HCM nim trong ving
gi6 I, &p luc gid theo dia danh hanh chinh.

Nhiét do khong khi (°C)
Theo d6 vung du an c6 céac dac diém khi tuong co sé nhu sau:

Nhiét do cao khong khi cao nhét tuyét ddi cua vung la 40°C, nhiét do thép nhat
tuyét doi 1a 13,8°C; nhiét do trung binh thang va nam ctia vung 27,4°C.

Mura

Khu vuc du an ndm trong vung khi hau nhiét do1 gié mua véi 2 mua 1o rét trong
nam la mua mua va mua kho:

— Mua mua: tir thang 5 dén thang 10

— Mua kho: tir thang 11 dén thang 4 nim sau

— Luong mua trung binh nhiéu nam tai Tan Son Nhat nhu sau:
— Luwong mua trung binh nhiéu nam: 1.935 mm

— Luong mua niam cao nhat 1980: 2.718
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— Luwong mua nim nho nhét 1958: 1.392
— Sb ngay mua trung binh/nam: 159 ngay
— Luong mua ngay 16n nhat 179mm

4. D¢ am
Nhin chung viing nam trong ddi gié mua, c6 mua dong lanh, chia 1am 2 mua rd rét.
Do 4m khong khi twong doi thap nhat trung binh nam 1a 78%, d6 am twong doi cua
khong khi thap nhat trung binh thang va nam la 53%, d§ am tuyét doi cua khong
khi trung binh thang va nam 27,6 mbar.

5. Diéu kién thity van cong trinh
Do khong ¢6 tang cach nudc rd rang nén chi ¢o 1 tang chira nuéc duy nhét cho ca
4 16p dat. Nguon cung cap nuoc la nudec mua, ngudn thoat nudc 1a cac kénh, rach
va song. Muc nudc dudi dat vé mua khdé nam & do sau 2,5-3,0m (& cao do 1,5-
2,0m) ¢ khu vyc rudong lua muc nudc trung voi myc nude rudng (¢ cao do 4,0m),
¢ vung rudng lta myc nudc ngdm sau.
Muc nudc dudi dat khong 1am anh huong dén thi cong tram Tan Phu Trung nhung
lam anh hudng dén thi cong dudng day nhat 12 doan cap ngam. Anh huong khong
16n boi hé sb thim cia dat 16p 1 rat nho.

5.3.2. Giai phap két cau

Hai loai két cau dugc xem xét chu yéu cho cac hang muc cong trinh 13 két céu thép va
két cau bé tong cot thép (BTCT). Chirc nang, tai trong, hinh dang cua mdi hang muc
s& 1 co s& dé chon Iya phuong an két cdu cho cong trinh. Mdi loai ¢ nét dic trung
riéng va nén chon theo tinh hiru dung ctia dac trung do.

5.3.3. Giai phap nén méng

Theo bao cdo khao sat dia chat so bd khu vue dy 4n, nhin chung dia chit nén dat co
cuong do dat trung binh kha. Do do, giai phap thiét ké nén mong trong du an chu yéu
st dung méng nong dat trén nén dat tu nhién.
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6.1. COSOPHAPLY

Hé théng Hé thong lwu trir ning luong (Battery Energy Storage System — BESS) 1a mot
giai phap luu trir nang lugng mit troi gitp ting cudng ap dung cic ngudn ning luong
tai tao. BESS dong vai trd quan trong trong viéc giam thiéu phat thai khi nha kinh tir cac
nha may quy mé 16n. Théng qua viée tiét kiém dién gior cao diém, BESS c6 thé luu trit
nang luong du khi nhu cdu sir dung thap va xa khi nhu cau sir dung cao, giam su phu
thudc vao cac nha may dién 16n va giam thiéu dang ké khi thai nha kinh.

Du 4n khong thudc nhom I, II (Diéu 30 Luat Bao vé mdi trudng) va khéng thudce cac
nhom 1, IL, III c6 phat sinh chat thai phai xir Iy (Diéu 39 Luat Bao vé méi truong), do
do, Dy an s€ khong thudc doi tuong phai thuc hién bdo cdo Panh gia tac dong Moi
treong cling nhu Gidy phép Moi trudng theo quy dinh.

Du 4n s& khong phat sinh ra khi thai, nudc thai cling nhu chat thai ran cong nghiép va
nguy hai trong qué trinh hoat dong cua BESS (dugc danh gid & cac luan chiing & muc
6.5.2 duéi day). Do d6, Dy an thudc dbi twong duoc mién ding ky moi truong theo quy
dinh tai khoan 14, Diéu 1 Sira doi, bo sung Diéu 32 cta Nghi dinh 05/2025/ND-CP vé
sira d6i, bo sung mot sd dicu cua nghi dinh s6 08/2022/ND-CP ngay 10/01/2022 quy
dinh chi tiét mot sb diéu cua ludt bao vé moi trudng.

6.2. PIA PIEM THUC HIEN DU AN

Tram bién ap 110kV Tan Phu Trung dugc xay dung trong Khu cong nghiép (KCN) Tan
Pha Trung voéi quy mo cong suét 2x63 MVA (giai doan 1 lap dat van hanh mot may
bién 4p 110/22kV 63 MVA), cung cép dién chat lugng cao cho Khu cong nghiép Tan
Phi Trung, khu d6 thi TAy Béc, ting cudng cong suat cho xa Cu Chi.

Vi tri dy 4n BESS duoc dit tai KCN Téan Pht Trung thudc x3 Cu Chi, thanh phd H6 Chi
Minh. Vi tri dia Iy cua du an nhu sau:

— Phia Béc giap duong D5 ciia KCN;

— Phia Bong giap duong N6 cua KCN;

— Phia T4y va Nam giap khu vuc dat quy hoach cia KCN.
Khu vye du an cach khu dan cu hién hitu khoéng‘ZOOm vé phia Tay Nam; cach nhe} may
Panel chong chay Phuong Nam khoang 260m v¢€ phia Tay; cach nha may san xuat bao
bi carton khoang 200m vé phia Dong, cach cong ty Kém Nghia khoang 250m vé phia

Tay Nam. Vi tri twong quan ctia Dy 4n va cic ddi twong xung quanh duge thé hién &
Hinh sau.

Hién trang su dung dét cua du 4n 1a dat co s¢ san xuat phi ndng nghiép thudc Tram bién
ap 110kV Téan Pha Trung.
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Hinh 1. Vi tri twong quan cua Dy 4n va cac doi twong xung quanh

6.3. QUY MO DU AN

Téng dién tich str sung dét cta khu vuc le“'lp dat cua hé théng BESS 14 1023 m? bao gém
container pin, container tram hop by, container bg bién d6i cong suat, va khu vuc du
phong. Nhu cau sit dung dét cua cac hang muc cua h¢ théng BESS tai tram bién ap
(TBA) 110kV Téan Pht Trung dugc liét ké trong bang dudi day.

Bang 6.1. Nhu ciu sir dung dét ciia hé thong BESS trong TBA 110kV Tan

Phu Trung
Hang muc/
STT Dién tich (m?)
Khu vuc
1 Khu vue lcfp dat hé thé'ng BESS (thuoc du an nay) 1.023
(1+2+3+4)
1 Container pin 29,6
3 Container tram hop bd 14,8
2 Container bd bién ddi cong suat 14,8
4 Khéng gian van hanh hé thong BESS 963,8

6.4. NHU CAUNGUYEN LIEU, NHIEN LIEU SU DUNG

— Nhu cau nguyén liéu, nhién liéu str dung: BESS khong tiéu thy nhién liéu nhu than,
dau trong qua trinh van hanh. Dy an st dung loai pin luu tritr “Lithium-ion” chira
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trong cac container dugc mua tir nha san xuat Pin.
— Nhu cau va nguon cung cap dién, nudc cho san xuat:

+ Du 4n sir dung ngudn cip dién tir hé thong tu trung thé 22kV ctia TBA Tan Phu
Trung 110kV.

+ Du an sé& st dung nude cho PCCC (cho truong hop su ¢d) va dugc lay tir TBA
Tan Phu Trung 110kV hién hiru.

6.5. CAC TAC PONG DEN MOI TRUONG

6.5.1. Tac djng ciia moi truwong trong giai doan xay dung
6.5.1.1. Tdac dong lén moi truwong khong khi

Trong giai doan xay dung, chat lugng khong khi khu vuc xung quanh du an c6 thé bi
anh huong tir nhitng ngudn sau:

— Bui phat sinh trong qua trinh thi cong chi yéu tir qué trinh van chuyén nguyén vat
liéu cho Dy an va tir hoat dong cua thiét bi co gidgi va phuong tién van tai trong khu
vuc du an.

— Khéi thai tir cic phuong tién van tai, cac may moc thiét bi thi cong trén cong trudng
nhu xe tai,mdy khoan, may phat... Hau hét cac thiét bi nay déu stir dung nhién li¢u
nhu xang, dau vi vay s& thai ra cac loai khi thai nhu SO, NOx, CO, VOC...

Tuy nhién, nhitng anh huéng do hoat dong trén dién ra trong thoi gian thi cong khong
dai, pham vi tac dong nho, cuc bg.

6.5.1.2. Tdc dpng dén méi trwong nwéc

Trong giai doan xay dung, cic ngudn phat sinh nudc thai nhu nude thai sinh hoat cuia
cong nhan, nudc thai tir v¢ sinh cac phuong tién chd nguyén vt liéu, may moc, thiét bi
xay dung c6 thé gdy anh hudng dén chét luong nuwéc mat gan khu vuc du an.

— Nudc thai sinh hoat: phat sinh tir cac hoat dong sinh hoat, v€ sinh c4 nhan... ciia
cong nhan xay dung. Luc lugng lao dong tai khu vuc Dy an du kién khoang 50
nguoi, lugng nude thai sinh hoat phat sinh 1a khoang 5 m*ngay.dém. Thanh phan 6
nhiém chinh 13 cac tap chat lo limg, chét hitu co va vi sinh.

— Nudc mua chay tran: phat sinh do nuéc mua chay qua cac khu vuc thi cong cubn
theo dat, cat va cac vat liéu roi vai trén mat dat. Thanh phan 6 nhiém chinh 1a d6
duc do ham lugng chat ran lo lung cao.

6.5.1.3. Tdc dpng ciia chit thdi rin

Trong giai doan xay dung, cac hoat dong thi cong cling nhu cac hoat dong sinh hoat ctia
cong nhan s€ lam phat sinh mot lugng chat thai ran. Theo ngudn goc phat sinh, c6 thé
chia ra thanh cac loai chinh nhu sau:

— Chit thai ran trong xay dung phat sinh dit da roi vai, vat liéu thai, xa ban hdn hop,
gach, cat da vun.. . Uéc tinh khdi lwong khoang 50 kg/ngay. Cac chat thai nay chu
yéu 1a cac chét tro, khong doc hai va thuong dugc tai sir dung hodc ky hop dong véi
co quan chuyén trach cta dia phuong dé thu gom va xtr 1y.
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- Chat thai ran sinh hoat: chti yéu gdm rac thai vé sinh hitu co dé phan huy, nhya,
gidy, chai lo thuy tinh, hop kim loai.... cac chat thai nay néu khéng duoc kiém soat
s& gy anh huong moi trudng. Khdi luong chét thai ran sinh hoat trung binh phat
sinh tai Du an udc tinh khoang 25kg/ngay.

— Chat thai ran nguy hai (CTNH): cac CTNH c6 kha ning phét sinh trong giai doan
xay dung chi yéu 1 chat thai nhidm diu, m& nhu gié lau, diu nhét thai ra tir cac
phuong tién van chuyén va thi cong co gi6i...Khdi luong CTNH phét sinh rat it chi
khoang 20kg/thang. Céc chat thai ndy s& duoc thu gom vao cic thung chira riéng
biét, bd tri tai khu vuc riéng va duge ky két hop dong véi don vi c6 chirc ning dé
thu gom va xur ly.

6.5.1.4. Tdc dpng do tiéng on

Tiéng 6n phat sinh tir hoat dong cua cac thiét bi va may moc xay dung, murc on s&
giam dan theo khoang cach. Tuy nhién, cac ngudn tiéng 6n nay chi xuat hién trong
mot khoang thoi gian nhét dinh va tai cac khu vuc thi cong cu thé trong ngay. So
lugng va thoi gian van hanh cua may moc, thlet bi xdy dung sé& thay d6i tuy theo tién
do, keo theo sy blen dong vé mirc do tiéng 6n trong ting giai doan thi cong. Do do,
tac dong do tiéng On trong giai doan xay dung dugc danh gia 1a nho.

6.5.1.5. Riii ro, sw co trong giai doan thi cong

Céc rui ro, s c0 moi truong chu yéu co6 thé xdy ra trong giai doan thi cong ciia Dy an
bao gom:

— Su cb chay no: sy ¢ s& gay ra thiét hai nghiém trong cho méi trudng, con ngudi,
pha huy thiét bi ky thuat. Hau qua cua hoa hoan s€ rat nghiém trong, dac biét vao
mua kho, khong chi anh hudng truc tiép dén co s ha tﬁng cta khu vuc TBA, ¢6 thé
lan ra cac cong trinh 1an can, gay thiét hai tinh mang, tai san.

— Tainan lao dong: c6 thé xay ra tai khu vuc cong truong xay du:ng cua Du an. Nguyén
nhan gdy ra tai nan lao dong rat da dang, co thé do su bat can cua nguoi lao dong,
hut thude trong khu vuc cam gay chay no, tia lura tir dong co, dudng day dién bi ho,
hodc do sét danh, thi cong trong diéu kién nang, nhiét d¢ cao hay thi cong trén
cao...Tai nan lao dong khi xay ra s& anh hudng xau dén sirc khoe va co thé gay thiét
hai vé tinh mang nguoi lao dong.

6.5.2. Tac dong moi truwong trong giai doan van hanh

Tram bién ap Tan Phu Trung va duong day dau ndi di dang ky moi truong tai UBND
xa Tan Phu Trung theo van ban s6 2085/ALD-DA2 ngay 28/7/2023.

6.5.2.1. Tac dong toi khi thai

Hé théng BESS luu trir nang luong du dugc tao ra tir cac ngu@)n nang lugng tai tao.
Nang lugng duge luu trir nay s duoc xa khi nhu cau str dung vuot qué muc san
xuit. Cong nghé nay dong mot vai tro quan trong trong viée tich hop nang luong tai
tao vao ludi dién, giai quyét sy mat can bang cung cau von ¢ cia cic ngudn ning
luong tai tao khong lién tuc. Do d6, hé thong BESS khong phit sinh ra khi thai trong
qua trinh hoat dong.
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6.5.2.2. Tdac dong do nwoc thai

Nudc thai cong nghiép: Hé théng BESS khéng phat sinh ra nuée thai cong nghiép
trong qua trinh hoat dong.

Nudc thai sinh hoat: Nhan vién hién hiru cua Tram TBA 110 kV Tan Pht Trung sé
van hanh BESS va st dung hé thong nha vé sinh hién hitu ctia tram TBA. Do do,
nudce thai sinh hoat s€ khong phat sinh trong qua trinh van hanh BESS tai TBA nay.

6.5.2.3. Tdc dpng do chit thdi rin

— Chét thai sinh hoat: Nhan vién hién hitu caa Tram TBA 110 kV Tan Phu Trung
s€ van hanh BESS va hién nay, chét thai ran sinh hoat phat sinh tir tram TBA
duoc thu gom theo quy dinh cuia KCN Tan Pha Trung. Do d6, chét thai sinh hoat
s€ khong phat sinh trong qua trinh van hanh BESS tai TBA nay.

— Chat thai cong nghiép: khong phat sinh trong qua trinh van hanh BESS.
— Chit thai nguy hai:

+ Loi luu dién cua BESS thuong str dung c6ng nghé pin Lithium hodc Vanadium.
Vi cong nghe tién tién hién nay, tudi tho cta pin Lithium-ion cé thé 1én 20
nam tuy vao diéu kién sir dung va bdo dudng, chu ky sac/xa 1én dén 8000 lan.
Trong diéu kién van hanh binh thuong, hé théng BESS ciing khong phat sinh
chat thai nguy hai.

+ Khi tAm pin da hét han sir dung (thuong 20 ndm), Dy 4n s& tién hanh thu gom
gom va xu ly bang cach hop dong v6i don vi co dy du nang lyc tién hanh tai
ché hodc don vi c6 day du gidy phép va niang luc xur 1y chat thai nguy hai dé
thu gom, xur Iy theo quy dinh.

6.5.2.4. Tdc dpng do tiéng on

Tiéng 6n khong lién tuc phét sinh tir hoat dong BESS chu yéu phat sinh ra tir bao
gom thiét bi bo bién tan, HVAC, may bién ap va v6i do on khoang 62 dén 80 dBA
tai khoang cach 1,5m va giam déan theo khoang cach. Do d9, tiéng 6n phat sinh trong
hoat dong cua Dy an khong gay anh hudng téi cac khu dan cu lan can.

6.5.2.5. Ruii ro, sw co trong giai doan vdn hanh

— Su ¢6 chay nd c6 thé xay ra trong qua trinh hoat dong BESS do hién tugng thoat
nhiét. Mot cell 16i don 1é €0 thé gay ra hién tuong nong 1én nhanh chong va c6
kha ning gy chay hodc nd. Két qua co thé gay ra méi de doa nghiém trong khong
chi d6i vé6i tai san ma con anh hudng dén sirc khoe nghiém trong ddi véi con
nguoi.

— Sucd may bién &p cua tram hop bo: viéc 10 ri hodc tran dau tir may bién ap, c6
thé do nhiéu nguyén nhan nhu hu hong cac b phén, hoac 16i lap dit, van hanh.
Viéc tran dau co the anh huong t61 moi truong xung quanh. Tuy nhién, su cd nay
dugc danh gia 1a rat thap vi sy c6 may bién ap rat khé xay ra vi dugc thuong
xuyén bao tri bdo dudng dé nha may duogc van hanh lién tuc va c6 do tin cay cao.
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6.6. KE HOACH BAO VE MOI TRUONG

6.6.1. Giai doan xay dung
6.6.1.1. Bién phdp giam thiéu 6 nhiém méi truwong khéong khi do khéi théi va bui

Pé giam thiéu 6 nhidm khong khi do bui phat sinh trong qua trinh xdy dung, cac
bién phap sau dugc thyc hién:

— Céc phuong tién van chuyén ra vao cong trudng c6 bat che phu kin.

— Banh xe va cic phan dudi cua xe tai s& duoc phun rira trede khi roi khoi khu vuce
cong truong, han ché bui phat sinh trén duong.

— Bii nguyén vt liéu s& duoc che phi khi ¢6 gié manh dé giam thiéu phat tan bui.
— Trang bi thiét bi bao ho lao dong cho nguoi lao dong nhu nén bao hg, khau trang.
6.6.1.2. Bién phdp giam thiéu é6 nhiém méi trwong nwéc

— Cac nha vé€ sinh luu dong s€ duoc trang bi va phan b6 déu trén khu vuc cong
truong thi cong (hodc dung chung nha vé sinh ctia tram bién ap). Chét thai phat
sinh tir nha v¢€ sinh luu dong s€ dugc nha thau hop déng thué cac don vi c6 chuc
nang thu gom va xtr Iy chét thai dé thu gom va xir 1y diing quy dinh.

— Nudc mua chdy tran tai khu vuc lép dat BESS dugc thu gom vao hé théng thoat
nudc mua hién hitru tai tram TBA va thoat ra muong thoat nudc hién hiru ctuia
KCN Téan Phu Trung.

6.6.1.3. Bién phdp giam thiéu é nhiém tiéng on — dé rung

— Céhc phuong tién van chuyén nguyén vat liéu khi qua cac khu dan cu doc cac tuyén
duong van chuyén sé han ché téc do va khong bam coi bira bai;

— Gio 1am viéc thong thuong tir 06:00 dén 22:00. Han ché cac hoat dong gay ra
tiéng on 16n trong khodng thoi gian tir 22 gio dén 06 gid ngay hom sau.

6.6.1.4. Bién phdp giam thiéu é nhiém do chit thdi rin
1. Chat thdi sinh hoat

— Thét ca chat thai sinh hoat ctia cong nhan trén cong trudng duoc thu gom hang
ngay va tap trung & khu vuc tap két rac theo quy dinh.

— Chu dau tu ky hop d(‘A),ng thu gom chat thai v6i cac don vi c6 chirc ning, dam
bao toan bd luwgng chat thai ran phat sinh s€ dugc thu gom va xur Iy dung quy
dinh.

2. Chat thdi rdn xdy dung

— Phan loai va tai ché cho cac muc dich khac nhau hodc ban phé lidu ddi voi tat
ca chat thai xay dung bao géom gach, dé, xi mang,

— Phan chat thai con lai dugc thu gom, van chuyén va xtr Iy boi don vi ¢o chire
nang theo quy dinh.

3. Chdt thdi rdn nguy hai
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6.6.1.5.

Thu gom tat ca dau, nhét, khan dinh dau, pin, son, nhya duong vao cac thung
chtra chat thai nguy hai dugc dat & nhiing khu vuc quy dinh.

Ky hop dong voi cac bén ¢ nang lyc phu hop va duoc cap phép dé quan 1y,
van chuyén va xir 1y nhitng chat thai nguy hai.

Viéc thu gom, luu trir, van chuyen va xir 1y chét thai nguy hai phai tun theo
nhirg quy dinh vé quan 1y chat thai nguy hai theo Nghi dinh 08/2022/ND-
CP, nghi dinh 05/2025/ND-CP, thong tu 02/2020TT-BTNMT va thong tu
07/2025/TT-BTNMT.

Bién phap giam thiéu rui ro, sw co

1. Phong chay chita chay

Tai cac khu vue c6 nguy co chay dugce lap cac thlet bi bdo chay (dén bao hicu,
chudng bao chay...) va cac thiét bi chita chay cam tay theo ding tiéu chuan
quy pham yéu cau.

Thuc hién cac bién phap an toan vé dién thi cong, dam bao khong gay ra chay
no do chép dién...

Dé ra cac ndi quy lao dong, hudng dan cu thé vé van hanh va an toan khi lam
viéc vo1 may moc thiét bi. Pong thoi kiém tra chat ché va co bién phap xu 1y
doi véi cac cé nhan vi pham.

C6 phuong 4n chuan bi sin cdc phuong tién, vat liéu phong chay chita chay
va ing cuu su ¢O khi chay n6 xay ra.

2. Tainagn lao dong

Tuéan thi theo cac quy pham an toan vé van chuyén lip dit va van hanh thiét
bi dién. Cong nhan van chuyén lap dat thiét bi dién dugc dao tao vé cac quy
dinh d61i véi an toan van chuyén va lap dat thiét bi di¢n;

Di chuyén, lip dit cac thiét bi dién s& dung dung cu chuyén dung dé neo budc,

khong dung cac loai day thép, cap xich dé budc cac bo phan cach dién, cac
tiép diém cua cac 16 chan d¢;

Khi lp dit cac két cAu trén cao sé& tuan thu theo quy tic an toan vé trang phuc
va dai bao hi€ém;

Céc thiét bi xay dung phai duoc ngét dién khi khong str dung, gap su ¢, mét
dién ngudn d¢ tranh tai nan do dot ngdt co dién lai.

6.6.2. Giai doan van hanh

Trong qua trinh van hanh BESS, du an khong phat sinh khi thai, nudc thai hay chét
thai ran cong nghi€p - nguy hai thuong xuyén. Do do, Du an khong can ap dung céac
bién phap giam thiéu 6 nhiém lién quan dén cac loai chat thai niy trong giai doan van

hanh.
Riéng dbi véi pin sau khi hét han str dung, du an s€ thuc hién cac bién phap xur ly nhu
sau:
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6.6.2.1. Pin sau chu trinh vdn hanh cua pin

Khi pin hét han sir dung (thuong sau 20 ndm), du an s& thu gom va xir 1y thong qua
hop dong vdi don vi ¢6 du nang lyc tai ché hodc don vi dugc cap phép xur ly chat
thai nguy hai, ddm bao tudn thu quy dinh hién hanh.

6.6.2.2. Bién phdp giam thiéu riii ro, sw cé
1. Bién phdp giam thiéu s c6 ciia hé thong BESS

Pé dam bao van hanh an toan, hiéu qua va kéo dai tudi tho cua hé thong luu trix
nang luong bang pin, cac bién phap k¥ thuat, van hanh va quan 1y nghiém ngat s&
dugc thuc hién. Cac giai phap nay khong chi gitip phat hién som cac rui ro tiém an
ma con han ché t6i da hau qua néu su cd xay ra.

— Hé théng chdng nd chii dong, hé théng dau bao chdng chay nd, hé thong chira
chdy s dugc trang bi cho cac container h¢ thong BESS.

— Ap dung hé thdng giam sat va quan 1y pin thong minh (BMS) vao hoat dong
cua Du an.

— Thuc hién Bao tri dinh ky va kiém tra tinh trang pin.

— Xay dung quy trinh van hanh tiéu chuan (SOP).

— Tich hgp SCADA/EMS dé giam sat tap trung

— Dao tao nhdn sy vé quy trinh van hanh an toan.

— Pam bao méi truong lap dat dat chuan IP/dicu kién nhiét do.
2. Bién phdp giam thiéu sw cé ciia mdy bién dp hdp bé

Khi ¢6 su ¢d, dau tran tai may bién ap s& dugc thu gom tai hd thu dau va thué don
vi ¢6 chuyén mon thu gom va xur ly hop v¢ sinh theo hgp dong thu gom, xtr Iy an
toan céac chat thai nguy hai phat sinh trong qua trinh hoat dong cia tram TBA hién
hiru.

6.7. KET LUAN

Viéc dau tu vao hé théng BESS mang lai nhiéu loi ich quan trong trong vi€c nang cao
hi¢u qua st dung nang luong, on dinh luéi dién va giam chi phi van hanh. H¢ thdng
BESS khong chi hd tro tich trit nang luong du thira dé sir dung khi can thiét ma con gop
phan giam phat thai khi nha kinh, phii hop v6i xu hudng phat trién bén viing toan cau.
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7.1. PHUONG THUC QUAN LY DU AN

Duy 4n hé thong luu trit ning lugng (BESS) cong sudt SMW/10MWh dugc t6 chic quan
1y theo mé hinh chi dau tu truc tlep quan ly du an. Chu dau tu s& truc tiép chi dao cac
hoat dong quan 1y, giam sat thiét ké, dau thau, thi cong xay 1ap va nghiém thu cong trinh.

Chu dau tu c6 thé thanh 1ap hodc chi dinh Ban Quén 1y du 4n chuyén trach, voi sy tham
gia cua cac by phén ky thuat, ké hoach, tai chinh va phap ly dé phdi hop thuc hién.
Truong hop chu dau tu thué don vi tu van quan 1y dy 4n, tu van sé& thuc hién cac nhiém
vu theo hop dong ky két, dam béao tudn thi dung quy dinh ctia phap luat vé dau tu xay
dung.

Viéc quan 1y duy an s€ tuan thu theo Luat Xay dung, cac nghi dinh cua chinh phu, cac
quy chudn, tiéu chuan k¥ thuat hién hanh va cic quy dinh vé an toan trong linh vuc luu
trir nang luong, dién lyc. Cac don vi tu van thiét ké, giam sat va nha thau thi cong sé
duogc tuyén chon qua hinh thirc phu hop, dam bao du nang luc, kinh nghiém va tuan thu
nghiém ngat yéu ciu vé chat luong, tién do, an toan va méi truong.

Céc don vi chinh thyc hién quan ly du an bao gom:

— Chii d4u tu: Chi nhanh Tong cong ty dién luc TP HCM TNHH - Cong ty ludi dién
cao thé TP.HCM. Nguon von: 100% von chu s¢ hiru.

— Pon vi thay miat chu dau tu lam quan 1y A (Ban quan 1y dy an /Ban A).
— Pon vi tu van duoc giao nhiém vu tu van khao sat thiét ké.

Vé trach nhiém quan 1y du an:

— Pon vi thay mit chu dau tu lam quan 1y (Ban A):

+ Ky hop ddng véi co quan tu van 1ap hd so BCNCKT, hd so BCKT-KT, hd so moi
thau, ho so TKBVTC cho cong trinh

Xem xét trinh Chu dau tu phé duyét tai liéu thiét ké do co quan tu van lap.
T chtrc dau thau EPC hoidc dau thiu mua sam, thi cong lap dat thiét bi.
Phéi hop véi dia phuong trong giai doan thi cong.

Té chuc giam sat thi cong trong giai doan thi cong cic hang muc cong trinh.

T6 chtic nghiém thu, ban giao va dua cong trinh vao van hanh.

+ o+ o+ o+ o+ o+

Don doc co quan lién quan thye hién cong trinh theo dung tién do.
— Cac don vi tu van ¢6 nhiém vu:

+ Lap hd so BCNCKT (hoidc hd so BCKT-KT) cong trinh theo ké hoach cua Chu
dau tu.

+ Lap cac hd so mdi thau EPC hodc moi thau cac hang myc thiét bi, vat tu, xay lép
sau khi ho so BCNCKT dugc phé duyét (néu co).

+ Lap ho so TKBVTC cho cac hang muc cong trinh.
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+ Phdi hop véi co quan quan 1y du 4n trong cac khau xét duyét hd so thau, giam sat
tac gid, tham gia hoi dong nghiém thu theo quy dinh hién hanh

7.2. KE HOACH PAU THAU

Duy 4n lap dat hé thong pin luu trit ning lwong lap dit tai tram bién ap 110/22kV Tan
Phu trung véi quy mo cong suat SMW/10MWh, cap dién ap dau nbi 22kV, dugc phan
cap cong trinh loai III (theo Thong tu 06/2021/TT-BXD) va loai du 4n nhém C (theo
Luat dau tu Cong 2024) vé6i tong mirc dau tu dudi 120 ty VND (Sau thué). Do dé viée
mua sam vt tu thiét bi va lya chon nha thau x4y lp phai thuc hién thong qua cong tac
d4au thau theo cac bo luat va nghi dinh, quy dinh hién hanh.

Giai doan tr1en khai du an lap dit hé thong pin luu trr nang luong co thé thuc hién theo
hinh thirc tong thiu EPC hodc chia thanh mot s6 géi thau chinh nhu sau:

— Goi thau mua sam vat tur thiét bi chinh cia hé thong luu trit nang lugng: Pin luu tri,
bo chuyen d6i cong suét, tram hop bo bao gdm may bién ap nang ap, ti trung thé, ti
ha thé.

— Goi thau mua sam vat tu, thiét bi hé thong diéu khién SCADA/EMS, thong tin lién
lac.

— Goi thdu mua sdm vat tu, thiét b phu trg phf?ln dién: chiéu sang, ndi dat, chéng Sét,
camera an ninh, thiét bi canh bao dét nhap, ...

— G061 thau mua sam vat tu, thiét bi phan phong chéy chira chay khu vuc ngoai vi va cac
hang muc dong bd voi cac khoi chirc nang ciia BESS nhu dau noéi nudce chira chay,
dau noi tin hiéu,...

— G6i thiu mua sdm vat tu, thiét bi phuc vu cac cong tac xay dung.

— Goi thau xay lap: cac hang muc phan dién, diéu khién, phong chay chita chay va xay
dung.

7.3. TIEN PO THUC HIEN

Tién do téng thé thuc hién dy an du kién nhu sau:

Bang 7.1. Tién dd tong thé the hién dw an

STT N¢i dung Thoiglandy | o6 hg
kién
I | Giai doan chuan bi dv 4n 6—11/2025
1 Lf:lp va t{lllh duyét h? so' nghién curu kha thi 6—11/2025
dau tu xay dung du an
1.1 | Khao sat, lap, trinh BC NCKT 20 ngay
1.2 | Tham tra, thim dinh BC NCKT 30 ngay
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STT Noi dung Th“”ikfg‘ln 4 | Ghi cha
| 3 | Hiéu chinh BC NCKT theo yéu ciu cua co 80 ngiy
quan chuc nang
1.4 | Quyét dinh phé duyét BC NCKT 5 ngay
II | Giai doan thuc hién du 4n 11/2025 - 3/2026
1| cip thidt bj va thi cong g thing BESS | 117122028
1.1 | Chuan bi va phat hanh hd so moi thau (HSMT) 5 ngay
1.2 | T6 chuc du thau 15 ngay
1.3 | Danh gia hd so du thiu 10 ngay
14 Egﬁ glgizt két qua lya chon nha thau va ky két | ngay
» | LAp va trinh duyt ho so thiét ké ban vé thi 11— 12/2035
cong
2.1 | Lap ho so thiét ké ban v& thi cong 20 ngay
2.2 | Tham tra thiét ké ban v& thi cong 25 ngay
2.3 | Phé duyét thiét ké ban v& thi cong 5 ngay
2.4 | Xin gidy phép xay dung 15 ngay
3 ‘(%iilitl(zoan sin xuit, mua sim va van chuyén 12/2025 - 2/2026
3.1 | San xuét va mua sim cac thiét bi chinh 60 ngay
3.2 | Van chuyén thiét bi 30 ngay
4 | Xirly va ban giao mit bang thi cong 11/2025
5 | Thi cong ldp d:it hé thong BESS 12/2025 — 2/2026
5.1 | Chuan bi mat bang thi cong 5 ngay
5.2 | Thi cong cac cong tac phan xay dung 45 ngay
5.3 | Thi cong lap dat thiét bi va hé théng phu trg 30 ngay
5.4 | Nghiém thu hoan thién lap dat tinh 1 ngay
6 ;l;ll;llrl llllghié,m nghiém thu va dong dién hoan 32026
Chirong 7 — Phuwong thire quan 1y dw én va ké hoach déu thau Trang 7-3

An ban 5 — Thang 11/2025



Cong ty luéi dién Cao thé TP.HCM

Du dn Ldp ddt hé thong pin leu trit nang leong

PECC2 BAO NGHIEN CUU KHA THI
STT Néi dung Thotglandw | ops g
kién
Thi nghiém, thir nghiém ting phan thiét bj va ‘
6.1 , 1 ngwlgam, u nfg 1ém tirng phan thiét bi va 20 ngay
dong dién chay thu
Nghiém thu hoan thanh dy &4n va van hanh \
6.2 . 5 ngay
thuong mai
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8.1. KET LUAN 1
8.1.1. V& A1a GHEM XAY QUNZ ..o eeeee e es e sese e 1
8.1.2.  Quy MO CONG SUAL VA HEN GO ....oeoeeeoeeeeeee e seeeene 1
8.1.3.  Cong nghé cua dy 4n hé thdng pin luu trit nANG TWONG.......veeeveeeeeeeeeeeereeeen. 1
8.1.4. Di€n tich SU AUNG ...t 1
8.1.5. BAO0 V& MOL IIIONE ..ottt ettt ettt sttt 1
8.1.6.  PHUONGZ AN AU NOT .vveoeeeeeeeeeeeeeee e s ees oo 1
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PECC2 BAO NGHIEN CUU KHA THI

8.1. KET LUAN

8.1.1. Vé dia diém xay dung

Du 4n du kién dugc thuc hién tai tram bién ap 110/221(}7 T@n Phu Trung nam & Khu
cong nghi¢p Tan Phu Trung, phuong Cu Chi, Thanh phé H6 Chi Minh.

Vi tri khu vuc tram bién ap nhin chung thuan lgi cho cong tac van chuyén thiét bi, dam
bao khoang cach an toan véi khu dan cu va cac cong trinh dan dung 1an can. Mit bang
c6 dién tich du rong dé thi cong va lap dit ma khong gy anh huong dén cong tac van
hanh , khai thac ctia tram bién ap.

8.1.2. Quy md cdng suit va tién do

Dy 4n Lip dit hé théng pin luu trit ning luong s& dugce dau tu xay dung véi quy mo
cong suat SMW/10MWh.

Cin ct vao tinh hinh thuc té tri’én khai du an tir giai doan lya chon dia diém dén khi
hoan thanh xay dung dua du kién du an s€ dugc dua vao van hanh Quy 1/2026.

8.1.3. Cong nghé ciia du 4n hé thong pin lvu trir ning lwong

Dy an Lap dit hé thdng pin luu trit ning lwong str dung cong nghé pin Lithium-ion dé
Iwu trit nang luong, két hop véi hé thong bién doi cong suat AC-DC hai chiéu va hé
thong may bién ap dé nhan dién tir hé thong vé luu trit va phat cong suat vao hé théng
khi c6 yéu cau tir diéu d6, don vi van hanh.

8.1.4. Dién tich sir dung

Du é4n dugc lap dat trong tram bién 4p hién hitu, c6 hang rao bao quanh nén dam bao
khoang cach an toan véi khu dan cu va cac cong trinh lan can.

Mit bang di khong gian tao diéu kién cho cong tac thi cong lip dat, khong co cac
chuéng ngai xung quanh va phia trén. Lap dat hé thong BESS gan nhu khong anh
huong dén cong tac Van hanh, khai thac ciia TBA. Tong dién tich ldp dat cho hé thong
BESS khoéang 1023 m?,

8.1.5. Bio vé€ moi trudng

Dy 4n Lap dat hé thong pin luu trit nang lugng st dung hé thong luu trit ning luong
(Battery Energy Storage System — BESS) 1a mdt giai phap luu trir nang lugong mat troi
gitip tang cudng ap dung cac ngudn ning luong tai tao. BESS dong vai trd quan trong
trong viéc giam thiéu phat thai khi nha kinh tir cic nha may quy mo 16n. Thong qua
viéc tiét kiém dién gid cao diém, BESS c6 thé luu trit ning lugng du khi nhu cau st
dung thép va x4 khi nhu ciu st dung cao, giam su phu thudc vao cac nha may dién 16n
va giam thiéu dang ké khi thai nha kinh.
8.1.6. Phwong 4n dau ndi

Hé théng BESS du kién lap dit cho du 4n c6 cong suit dinh mirc khoang SMW, dung
lugng dinh mirc khoang 10MWh, dugc lap dat trong khu dat hién hiru cta tram bién
ap va két ndi téi ngan 16 dy phong ctia ddy tii phan phdi 22kV tai nha diéu khién cia
tram bién 4p 110/22kV Tan Pht Trung.
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8.1.7. Uéc tinh tong mirc diu tw

Gia tri Tong mutc dau tu cua du an Lap dit hé thong pin luu trir ning luong 1a
65.897.828.838 VND (Sau thué).

Theo két qua phan tich véi cac gia dinh néu trén véi gia mua dién vao gid thap diém o
nam 2025 1a 1.170,10 VND/kWh (truot gia 3,5%/ndm), gia ban dién gio cao diém nam
2025 1a 3.504,88 VND/kWh (truot gia 3,5%/nam) thi ty suat sinh loi cta chi s¢ hiru
trén phan von gop IRR sé& dat 10,90%.

8.1.8. Vai tro ciia du 4n va sy phi hop véi quy hoach, chién lrge ning lwong
Viéc trién khai hé thong luu trir ning lwong bang pin (BESS) dong vai tro chién lugc,
v6i1 cac chic nang cu thé nhu sau:

— Hb tro van hanh hé thdng trong gid cao diém: BESS c6 thé x4 dién vao ludi trong
cac gio cao diém, gop phan giam tai cho ludi trung — cao thé, dic biét tai cac khu
vuc dang tiém can gidi han cong suat truyén tdi. Viéc ndy giup:

+ Gidm nguy co qua tai cuc b,
+ Giam su phu thudc vao huy dong ngudn dién dat tién trong gio cao diém,

— San bang biéu db phu tai, t6i uu hiéu qua hé théng: Thong qua co ché nap vao gio
thap diém — xa vao gio cao diém, BESS gitp 1am phang biéu dd phu tai, giam do
déc tang/giam cong suat, tir do:

+ Han ché ton thét trong hé thong truyén tai va phan phoi,
+ Tang hiéu qua kinh té van hanh ngudn va ludi,
— Nang cao d¢ tin cdy cung cap dién: Trong céc tinh huéng su ¢b hodc gian doan ngan
han tir ludi, BESS c6 thé dong vai tro nhu mot nguon du phong tirc thoi (spinning
reserve) dé duy tri cung cép dién cho cac phu tai quan trong, gilip néng cao chi so
SAIDI/SAIFI va kha niang phuc hoi (resilience) ctia hé thong dién thanh phd.
— HO tro phat trién ning luong tai tao phan tan: H) tro van hanh hé théng trong gio
cao diém
+ BESS c6 thé xa dién vao ludi trong cac gid cao diém, gop phan giam tai cho ludi
trung — cao thé, dic biét tai cac khu vuc dang tiém can gi6i han cong suit truyén
tai. Viéc nay gilp:

+ Gidm nguy co qua tai cuc bg,

+ Giam sy phu thudc vao huy dong nguén dién dat tién trong gio cao diém,

+ Duy tri 6n dinh dién ap va tan s6 cuc bo.

— Gop phan xay dyng ludi dién thong minh va phat trién bén vitng: TP. H5 Chi Minh
dang ting budc trién khai ludi dién thong minh (Smart Grid).

Viéc lép dat BESS tai TP.HCM hoan toan phu hop v6i muc ti€u hién dai hoa luoi dién,

nang cao kha nang tu can bang phu tai — nguodn, cling nhu tang cuong kha nang phuc

hoi cua h¢ thong ha tang do thi. Bong thoi, hudng td1 muc tiéu trung hoa carbon va
phat trién ha tang nang lugng xanh — sach — thong minh.
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8.1.9. Pham vi cong viéc ciia du an
Pham vi cong vi¢c dau tu xay dung cia du an nhu sau:

— Pautu xdy dung hé thong BESS tai tram bién ap 110/22kV Tan Phu Trung, quy mo
cong suat SMW va dung lugng 10MWh.

— Pau tu xdy dung hé thdng quan 1y van hanh, diéu khién, do dém va hé thdng phu
trg tich hop voi co s ha tang diéu khién hién hitu cua tram bién ap.

8.1.10. K¢é hoach trién khai dw &n
Ké hoach trién khai du 4n véi cac mbc quan trong bao gom:
— Lap bao cao nghién ctru kha thi trinh cip thAm quyén phé duyét;
— Lap thiét ké k¥ thuat, ho so moi thau;
— Lua chon nha thau EPC.
Trién khai goi thau EPC véan hanh thuong mai nha may vao quy 1/2026.

8.2. KIEN NGHI

Pé chuén bi cho viée trién khai cac budce tiép theo cua dy an, céc kién nghi sau dugc dé

xuat:

— Trén co sd BCNCKT dy 4n Lap dat hé thong pin luu trix nang luong, kién nghi Chu
dau tu xem xét va dé trinh cac co quan chirc nang, co ké hoach tham dinh va phé
duyét bao cao dé 1am co sé trién khai cac budc tiép theo;

— Chil dau tu xem xét va hoan thién cac théa thuan cua cac co quan chirc nang lién quan
theo quy dinh cling nhu hoan thanh vi¢c thu x€p tai chinh cho dy an;

— Céac co quan chirc ning xem xét som phé duyét va ky céac thoa thuan, hop dong mua
ban dién dé Chu dau tu trién khai du an theo tién d¢ da dé ra.
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