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CHUONG 1: TONG QUAT VE CONG TRINH
1.1. Co sé phap ly

Hb so Thiét ké ban v& thi cong — du toan xay dung cong trinh: “Lap dit pin luu trit

tai cac TBA 110kV khu vuc bic Song Hong” duogc lap trén cac co sd phap 1y sau:

Quyét dinh s6 768/QD-TTg ngay 15/4/2025 ctia Thi tudng Chinh phu vé viéc phé
duyét Piéu chinh Quy hoach phét trién dién lyc Qudc gia thoi ki 2021 — 2030, tim
nhin dén nam 2050 (QHPD 8);

Quyét dinh sb 1509/QD-BCT ngay 30/5/2025 cua B6 Cong thuong vé viéc Phé
duyét Ké hoach thuc hién Quy hoach phat trién dién luc Qudc gia thoi ky 2021 —
2030, tim nhin dén nam 2050 diéu chinh;

Quyét dinh s6 1569/QD-TTg ngay 12/12/2024 cta Tha tuéng Chinh phu vé viéc
phé duyét Quy hoach Thu d6 Ha Noi thoi ky 2021-2030, tim nhin dén nam 2050;
Quyét dinh s6 789/QD-EVN ngay 10/6/2025 cta Tap doan dién luyc Viét Nam vé
viéc ban hanh Quy dinh vé cOng tac Pau tu xay dung trong Tap doan Dién luc Viét
Nam;

Quyét dinh s6 10699/QD-EVNHANOI ngay 05/11/2025 ctia Tong cong ty Pién luc
TP Ha Noi vé viéc ban hanh Quy dinh vé cong tac dau tu xay dung trong Tong cong
ty Dién luc TP Ha Noi;

Quyét dinh s6 4036/QD-EVNHANOI ngay 12/5/2025 ctia Tong cong ty Dién luc
TP Ha Noi vé viéc ban hanh Quy dinh chi tiét vé cong tac Thiét ké tram bién ap
110kV trong Tong cong ty Dién lyc TP Ha Noi;

Quyét dinh s6 12861/QD-EVNHANOI ngay 30/12/2025 cia Tong cong ty Pién luc
TP Ha Ndi vé viéc giao ké hoach lao dong — tién luong — dau tu xdy dyng naim 2026
cho Ban Quan 1y du an Phat trién DPién luc Ha Noi;

Quyét dinh s6 4277/QD-EVNHANOIDPMB ngay 24/12/2025 ctia Ban Quan 1y du
4an Phat trién Dién lyc Ha Noi vé viéc phé duyét Nhi¢m vu k¥ thuat va du toan chi
phi giai doan chuan bi dy 4n diéu chinh Dy 4n “Lép dat pin luu trir tai cac TBA
110kV khu vuc bic Song Hong”;

Hop dong s6 51/HDTVTK-EVNHANOIDPMB ngay 08/05/2026 giita Ban Quan 1y
du 4n phat trién dién lyc Ha Noi voi Cong ty Co phan Phét trién dién lyc Thang
Long vé viéc thuc hién goi thau 03: Tu van 1ap Thiét ké ban v& thi cong - Du toan
cong trinh “Lap dat pin luu trit tai cic TBA 110kV khu vuc bac Song Hong”;

Bién ban khdo sat tai cac Tram lap dit hé thong Pin luu trit.
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~  Quyét dinh s6 1692/QD-EVNHANOI ngay 25/02/2026 ctia Tong cong ty Pién luc
TP Ha Noi vé viée Quyét dinh phé duyét nhiém vu thiét ké.

~  Vin ban s6 3423/QHKT-HTKT ngay 21/7/2025 cta S& Quy hoach — Kién trac vé
viéc lap dit hé thong pin luu trit tai cic TBA 110kV trén dia ban TP Ha Noi.

~  Quyét dinh s6 2139/QD-EVNHANOI ngay 11/3/2026 cua Tong cong ty Dién luc
thanh phd Ha N6i vé viéc cdp diém d4u dién trung 4p.

~  Cong vin s6 3806/NSMO-PT ngay 08/11/2025 cia Cong ty Véan hanh hé thong dién
va thi trudong dién Qudc gia (NSMO) vé viée tinh toan dung luong, vi tri lap dit
BESS trén HTD mién Bic nam 2026.

~  Vin ban s6 3162/SCT-QLNL ngay 16/4/2026 ciia S& Cong thuong vé viéc thong
bao két qua tham dinh BCNCKT PTXD du an “Lap dat pin luu trit tai cac TBA
110kV khu vuc bac Song Hong”.

~  Quyét dinh s6 3953/QD-EVNHANOI ngay 29/4/2026 vé viéc phé duyét du 4n dau
tu xy dung cong trinh “Lap dat pin luu trit tai cac TBA 110kV khu vyc bic Song
Hong”.

~  Vin ban s6 335/QLDTU ngay 29/5/2026 ciia Ban Quan 1y dau tu vé viée y kién gop
¥ ho so TKBVTC du an “Lap dit pin luu trit tai cac TBA 110kV khu vuc bac Song
Héng”;

~  Can ctr Vian ban s6 1706/EVNHANOILDC-PT ngay 29/5/2026 ctia Trung tam diéu
do H¢ théng dién TP Ha Noi vé viéc gép y du an Lép pin cac tram khu vuc béc
Soéng Hong va ngoai vi lan 3;

~  Vinban s 296/AT ngay 03/6/2026 ctia Ban An Toan vé viéc ¥ kién hd so TKBVTC
- DT cong trinh “Lap dat pin luu trit tai cac TBA 110kV khu vuc bac Séng Hong”
va cong trinh ““Lap dit pin luu trit tai cac TBA 110kV khu vire Ngoai vi thanh phé
Ha Noi”.

~  Vin ban s6 452/KT ngay 04/6/2026 ctia Ban k§ thuat vé viéc gop ¥ ho so TKBVTC-
DT cong trinh “Lap dt pin luu trit tai cac TBA 110kV khu vyc bac Song Hong”.

~  Thong béo sé 5246/TB-EVNHANOI ngay 8/6/2026 cua Tong cong ty dién luyc TP
Ha Noi vé viéc thong nhat mo hinh két nbi va danh sach dir liéu hé théng pin luu
trir nang lugong BESS.

~  Thong bao s6 5933/TB-EVNHANOI ngay 25/6/2026 ctia Tong cong ty dién luc TP
Ha Noi vé viéc thong nhat danh sach dir liéu hé théng pin luu trir ning luong vé

Trung tdim Piéu khién va Trung tim Giam sat.

Tap 1. Thuyét minh 5


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

~  Van ban s6 3552/EVNHANOIHGC-KTVH ngay 18/6/2026 ctia Cong ty luéi dién
cao thé TP Ha Noi vé viéc gop ¥ hdé so TKBVTC-DT céc du an Lip dit pin luu trit
tai cac TBA 110kV do Ban QLDA Phat trién Dién luc Ha Noi thyc hién.

~  Vin ban s6 376/TP-PCCC ngay 09/06/2026 ctia Phong canh sat phong chay, chira
chay va ctru nan, ciru ho-Cong an TP Ha Noi vé viéc tham dinh thiét ké vé phong
chay va chita chay cong trinh: Lap dat pin luu trit tai cic TBA 110kV khu vuc bac
Séng Hong-Hang muc: Lap dit pin luu trit tai tram bién ap 110kV Mai Lam.

—  Vin ban s6 382/TD-PCCC ngay 09/06/2026 ctia Phong canh sat phong chay, chira
chay va ctru nan, ctru hg-Coéng an TP Ha Noi vé viéc tham dinh thiét ké vé phong
chay va chita chay cong trinh: Tram bién ap 110kV Pong Anh -Hang muc: Lap dit
pin luu trir.

~  Vin ban s6 383/TP-PCCC ngay 09/06/2026 ctia Phong canh sat phong chay, chira
chay va ctru nan, ctiru ho-Cong an TP Ha Noi vé viéc tham dinh thiét ké vé phong
chay va chita chay cong trinh: Tram bién ap 110kV Long Bién -Hang muc: Lip dit
pin luu trir.

~  Vin ban s6 384/TD-PCCC ngay 09/06/2026 ctia Phong canh sat phong chay, chira
chay va ctru nan, ctru hg-Coéng an TP Ha Noi vé viéc tham dinh thiét ké vé phong
chay va chita chay cong trinh: Lap dat pin luu trit tai cac TBA 110kV khu vyc bac
Soéng Hong-Hang myc: Lap dit pin luu trix tai tram bién ap 110kV San bay Noi Bai.

~  Vin ban s6 5663/SCT-QLNL ngay 26/6/2026 ciia S& Cong thuong vé viéc thong
bao két qua tham dinh thiét ké xay dung trién khai sau thiét ké co s¢ dy an “Lap dat
pin luu trit tai cac TBA 110kV khu vuc bac Séng Hong”.

~  Van ban s6 591/KT ngay 11/7/2026 cua Ban K¥ thuat vé viéc ¥ kién gop y TCKT
hd so TKBVTC du an “Lip dit pin luu trit tai cac TBA 110kV khu vuc bic Séng
Hong”.

~  Vin ban s6 2302/EVNHANOILDC-CN ngay 13/7/2026 ciia Trung tam Diéu do Hé
thong dién TP Ha Nbi vé viéc xin y kién hang muc SCADA cong trinh “Lép dat pin
Iwru trit tai cac TBA 110kV khu vyc bac Song Hong” 1an 2.

1.2. Gi6i thiéu cong trinh
1.2.1. Tén dw an: Lip dat pin luu trit tai cac TBA 110kV khu vuc bac Séng Hong

1.2.2. Chu diu tu: Tong cong ty dién luc TP Ha Noi (Ban QLDA phat trién dién lyc Ha
Nbi lam dai dién).

1.2.3. Cép cong trinh: Cong trinh ning luong, cip II, nhém B.

Tap 1. Thuyét minh 6
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1.2.4. T chirc tw van lap du an: Cong ty c¢6 phan phat trién dién lyc Thiang Long.
1.2.5. Pon vi quan Iy van hanh: Cong ty Luéi dién cao thé TP Ha Noi.
1.2.6. Pia diém xay dung cong trinh:

Du an “Lép dat pin luu trir tai cdc TBA 110kV khu vuc béc Song Héng” duoc thuc
hién tai cac TBA 110kV: TBA 110kV San Bay Noi Bai (E1.42); Long Bién (E1.47), Mai
Lam (E1.41), Dong Anh (E1.1) thudc khu vuc bic Song Hong, TP. Ha Noi.

1.2.7. Muc tiéu xay dung cong trinh
Dy an: “Lap dit pin luu trit tai cac TBA 110kV khu vyc bac Song Hong” duogc Tong
cong ty Dién luc TP. Ha Noi1 dau tu xay dung nham dap ing muc ti€u va nhiém vu sau:
~  Nhim thyc hién Quy hoach phat trién dién luc qudc gia thoi ky 20212030, tim
nhin dén nam 2050, gop phan ting budc hién thye hoa myc tiéu phat trién ludi dién
thong minh, tich hop linh hoat cic ngudn ning luwong tai tao va cac cong nghé luu
trir nang luong tién tién.
~  Pép tng nhu cau cong suét trong cac gid cao diém, hd tro van hanh hé théng dién
trong trudng hop thiéu ngudn va phuc vu cac yéu ciu van hanh an toan, tin cay;
Nang cao kha nang diéu khién va van hanh tram dién, hé théng dién
~  T6i wu cong suit truyén tai/phan phdi, giam ton that dién ning trén ludi dién phan
phdi 110kV khi dwa ngudn tich trir dién van hanh.
1.2.8. Nhirng thay ddi so véi BCNCKT dwoc duyét:

Dy 4n: “Lap dat pin luu trir tai cac TBA 110kV khu vuc bac Song Hong” thay do6i
mot s6 hang muc, giai phap so vdi giai doan BCNKT da dugc duyét nhu sau:

Noidung  Thiét ké cos¢  Thiét ké ban vé  Nguyén nhén hiéu chinh
thi cong

Pau cap Tplug  Tinh khdi Yéu cau cap cing  Dau cap cip cing ti RMU

22kV luong cac bo ta RMU nhu phu  dam bdo tuan thu theo Yéu

dau cap riéng  kién di kém cau ky thuat ti Ring Main

biét Unit cap dién ap 22 kV va

35 kV ap dung trong Tong
cong ty dién luc TP Ha Noi
ban hanh kém theo Quyét
dinh  s6  2415/Qb-
EVNHANOI va 2418/Qb-
EVNHANOI s6 ngay

Tap 1. Thuyét minh 7
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Noi dung Thiét ké co s&
Son chéng Khong co
chay cép luc
M6 hinh scada TVTK lén
vs tin hiéu phuong an theo
BESS cac thiét ké
SCADA hién
hanh
Bac thang 1én  Xay gach
xubng
Hb thu dau
Lap dit ti Khong co
EMS phong
diéu khién
Muong cap Rong 0,65 m

Thiét ké ban vé

thi cong

B sung theo quy
dinh cua
EVNHANOI

Cép nhat diéu
chinh theo thong
bao 5933/TB-
EVNHANOI ngay
25/6/2026 va
thong bao sb
5246/TB-
EVNHANOI ngay
08/6/2026

Két cau thép

BO sung rai d4,
tam ludi thép va
may bom nudc
cho hé thu dau (sir
dung may bom di
dong) va diéu
chinh quy cach
don gian hoa

B sung ti Rack
EMS lip dit may
tinh ma&i cho hé
thdng pin luu trix
tai phong diéu
khién

Rong 0,6 m

Nguyén nhan hi¢u chinh

19/03/2026 cta Tong cong
ty dién luc TP Ha Noi.

B6 sung theo quyét dinh
5658/QP-DLHN-P04 ngay
15/11/2006

Cap nhat diéu chinh theo
thong bao  5933/TB-
EVNHANOI ngay
25/6/2026 va thong bao sb
5246/TB-EVNHANOI
ngay 08/6/2026

Cap nhat diéu chinh theo
Vian ban s6 5666/SCT-
QLNL ngay 26/6/2026 cua
S& Cong thuong vé viéc
thong bao két qua tham
dinh thiét ké xay dung trién
khai sau thiét ké co s&
Piéu chinh quy cach thiét
ké theo hudng don gian
hoa, phu hop diéu kién van
hanh va thi cong nhung van
dam bao yéu cau thu gom
dau su cb va an toan theo
quy dinh.

B6 sung hiéu chinh theo
thuc té tai TBA c6 01 ti
SCADA khéng con du vi
tri lép dat, can thiét bd sung
1 ta méi dé lap dat cac thiét
bi moi thudc pham vi du an
nay

Hi¢u chinh dam bao yéu
cau k¥ thuat, dong thoi tuan

Tdp 1. Thuyét minh
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Noi dung Thiét ké co s  Thiét ké ban vé  Nguyén nhin hiéu chinh
thi cong

tha theo Quyét dinh sb
4036/Qb-EVNHANOI
ngay 12/5/2025 cua Tong
cong ty Bién lyc TP Ha N1
vé viéc ban hanh Quy dinh
chi tiét vé cong tac Thiét ké
tram bién ap 110kV trong
Téng cong ty Dién lyc TP

Ha Noi
Bomnuéché  Khong cd Bo sung may bom B0 sung theo y kién tai vin
thu dau MBA lvu dong phuc vu  ban  s6 567/KT  ngay
van hanh 07/7/2026 cua Ban Ky¥
thuat vé viéc gop y hd so
TKBVTC cong trinh

Mbt sb muc lién quan ta1 kich thude thiét bi s& duoc cap nhat tai giai doan TKBVTC
phu thudc thiét bi (khi ho so thiét bi da duoc Chu dau tu phé duyét).
1.2.9. Tién @9 dau tw xay dung cong trinh:

- Du an thyc hi¢n trong giai doan 2026-2027.
1.2.10.Dy toan:

Xem chi tiét tai tdp 4. Té chike xdy dung va TDT.
1.3.Pham vi dé an:
+ Moi lién hé cua cong trinh v6i quy hoach x4y dung tai khu vue va két ndi du an voi

cac cong trinh ha tang c6 lién quan :

— Du an nay duoc thuc hién trong giai doan 2026-2027, dugc trién khai xay dung
trong khuon vién cac TBA 110kV cua EVNHANOI: TBA 110kV San Bay No6i Bai
(E1.42); Long Bién (E1.47), Mai Lam (E1.41), Bong Anh (E1.1).

& Pham vi ho so:

Ho6 so TKBVTC-DT cong trinh “Lép dat pin luu triv tai cdc TBA 110kV khu vuce

bdc Song Hong” bao gdm céac ndi dung chinh sau:

- Thuyét minh, cac ban v& thiét ké ban vé& thi cong: Pua ra cac giai phap cong nghé
phan dién, thong tin va SCADA, cac giai phap k¥ thuat chinh phan xay dung; tiéu
chuan ap dung, lua chon vat tu thiét bi.

- Dua ra cic giai phap to chirc xay dung, bién phép thi cong, quy trinh bao tri va
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chi dan k¥ thuat.
- Lap du toan xay dung cong trinh.
- Duara cac ho so phap 1y, tiéu chuan ap dung lién quan.
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CHUONG 2: QUY MO CONG TRINH
Du an: “Lép dat pin luu trit tai cac TBA 110kV khu vuc béc Song Héng” duoc thuc
hién tai cac TBA 110kV: TBA 110kV San Bay N1 Bai (E1.42); Long Bién (E1.47), Mai
Lam (E1.41), Péng Anh (E1.1) thudc khu vuc bic Song Hong, TP. Ha Noi v6i quy mo
nhu sau :
a) Phan dién:

Lép dat 01 Heé thé)ng thiét bi pin luu trt IOMW/20MWh (Tron bo bao gém: Hé
thong pin luu trit, hé thong chuyén doi nang lugng PCS, MBA 22kV, ti RMU 22kV, h¢
théng phan mém diéu khién giam sat va thu thap dir lieu SCADA/EMS va cic hé thong
phu tro khac) bao gom:

- 04 Heé thong Pin luu trit nang luong (lap dat trong 04 Container 20ft), mdi hé thong
bao gdm thiét b chinh:

+ Pin Lithium-ion c6ng suat 2,5MW/5MWh.

+ Hé théng phu trg: PCCC, BMS, Diéu hoa, Lam mat, phu ki¢n lép dat hoan thién
bao gdm ca cap cap ngudn cho hé théng diéu hoa, lam mat, cap tin hiéu, cap luc DC... ddu
ndi dén céac bo PCS.

- 02 Hé théng chuyén d6i ning luong va phan phdi (lip dat trong 02 Container),
mdi hé théng bao gdm thiét bi chinh:

+ Hé thong chuyén d6i cong suat va diéu khién PCS c6 tong cong suat SMW (tap
trung 14 01 thiét bj hodc ghép ndi chudi nhiéu thiét bi).

+ May bién ap 22/0,55kV-5000kVA: 01 May (Cong suit toi thiéu 5000kVA, sb
cudn ddy, to ddu diy va dién ap cudn ddy ha ap s& duoc diéu chinh theo nha thau dé xuit
dé phu hop véi dién ap dau ra cua bd chuyén doi PCS, phu hop véi ludi dién dau ndi, giai
phap trang bi, thiét bi cung cp ciing nhu tinh toan ctia Nha cp hang).

+ Tia RMU-22kV-630A-25kA/1s, c6 két ndi SCADA: 01 ti.

+ Hé théng phu trg: PCCC, Diéu hoa, phu kién lép dat hoan thién bao g@)m ca cap
cép nguén cho hé théng diéu hoa, lam mat, cap tin hi¢u, cap luc d4u ndi tir gitra PCS-MBA -
RMU...

- Tan dung 01 ta trung thé trong nha phan phdi 22k V.

- Phan SCADA giam sat, diéu khién tram: B6 sung cic tin hiéu két ndi tir thiét bi
lap dat méi cua h¢ thong pin luu trir voi hé thong may tinh ddu tu méi cua tram 110kV
hién trang két ndi vé Trung tam Diéu d6 Hé thdng dién - Tong cong ty Dién lyc thanh phd
Ha Noi (B1) va Trung tim gidm sat dit tai Cong ty Ludi dién cao thé thanh phé Ha Noi

(X6) theo quy dinh.
- Hé thdng ngudn dién tu dung cua BESS duoc thiét ké doc 1ap v6i hé théng ngudn

tu dung hién hiru cia TBA 110kV, nham dam béo khong anh huong dén ché d6 van hanh
va do tin cay cung cap dién cho cac phu tai ty dung ctia tram. Giai phap ngudn ty ding nay
duoc tich hop dong bo trong pham vi cung cip ciia nha san xuat BESS, dam bao tinh twong
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thich gilra cac thiét bi, nang cao do tin cdy van hanh va thuan lgi trong cong tac lép dat,
van hanh va bao tri hé théng.
- B6 sung chéng sét, chiéu sang ngoai troi, camera quan sat ngoai trdi cho khu vire
l'flp BESS tai TBA 110kV San Bay N1 Bai, Long Bién, Mai Lam.
b) Phan xdy dwng va PCCC:

Téng dién tich chiém dat trong hang rao Tram hién co dé lép dat hé théng Pin cong
suat 10MW/20MWh cho mdi tram khoang 250 - 300m2. Bao gém:

X4y dung méng cho hé thong pin luu trit: cdu tao mong ban bé tong cdt thép B20,
kich thuéc theo thiét bi.

Xay dung moéng cho Hé théng chuyén ddi ning luong va phin phdi (MBA+
RMU+PCS va hé théng phu tro): ciu tao méng ban bé tong cbt thép B20, kich thude theo
thiét bi.

Xay dung hé thong muong cap ciu tao bé tong cbt thép B20 dan cap.

Xay dung mong cot dén chiéu sang, chong sét: ciu tao bé tong cdt thép B20.

Hé théng phong chay chita chdy ctia Hé thdng Pin luu trit nang luong duoc tich hop
va dong bo theo thiét bi.
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3.1.

CHUONG 3: CAC TIEU CHUAN, QUY CHUAN, QUY PHAM AP DUNG
Quyét dinh, thong tu ciia B
Luat Xay dung sb6 135/2025/QH15 ngay 10/12/2025.
QCVN 56 26:2025/BCT Quy chuan k¥ thuat Qudc Gia vé k§y thuat dién — Hé thong
ludi dién.
Nghi dinh s6 206/2026/ND-CP ngay 15/6/2026 ctia Chinh phu quy dinh chi tiét vé
quan 1y chi phi dau tu xay dung
Nghi dinh s6 207/2026/ND-CP ngay 15/6/2026 cuia Chinh phu quy dinh chi tiét mot
s6 diéu ctia Luat Xay dung vé quan 1y chat luong, thi cong xdy dung va bao tri cong
trinh xay dung
Nghi dinh s6 209/2026/ND-CP ngay 15/6/2026 cta Chinh phii quy dinh chi tiét mot
s6 diéu va bién phap thi hanh Luat Xay dung vé quan 1y vat liéu xdy dung
Nghi dinh s6 210/2026/ND-CP ngay 15/6/2026 ciia Chinh pha quy dinh chi tiét va
huéng dan thi hanh mot s6 diéu cua Luat Xdy dung vé hop dong xdy dung
Nghi dinh s6 212/2026/ND-CP ngay 17/6/2026 ciia Chinh phu quy dinh vé diéu
kién nang luc hoat dong xay dung, hé théng thong tin, co so dir li¢u Qubc gia vé
hoat dong xay dung
Nghi dinh s6 217/2026/ND-CP ngay 19/6/2026 ctia Chinh phti quy dinh chi tiét mot
s6 diéu cua Luat Xay dung vé quan 1y hoat dong xay dung
Thong tu 02/2025/TT-BCT cua Bd Cong Thuong Quy dinh vé bao vé cong trinh
dién lyc va an toan trong linh vuc dién lyc.
Thong tu 12/2022/TT-BCT ngay 25/6/2022 cia B Cong Thuong vé viée bai bo
Piéu 6 Piéu 7 Thong tu 05/2021/TT-BCT ngay 02/8/2021 ciia B6 Cong Thuong
Quy dinh chi tiét mot sb noi dung vé an toan dién.
Théng tu 05/2025/TT-BCT ngay 01/02/2025 ciia Bd Cong Thuong vé viée Quy
dinh hé thong truyén tai dién, phan phdi dién va do dém dién ning.
Nghi dinh 62/2025/ND-CP ciia Chinh phu vé viéc quy dinh chi tiét Luat dién luc vé
bao v¢ cong trinh di¢n lyc va an toan linh vuc dién luc.
Thong tu 41/2025/TT-BCT ngay 22/6/2025 vé quy chuan ky thuat qudc gia vé an
toan dién QCVN 25:2025/BCT.

Thong tu 51/2025/TT-BCT ngay 11/11/2025 ctia B6 Cong thuong vé viéc ban hanh
Quy chuan k¥ thuat qudc gia vé k¥ thuat dién — Hé thong ludi dién.
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3.2

Nghi dinh s6 105/2025/ND-CP ngay 15/5/2025 ctia Chinh phu: Quy dinh chi tiét va
bién phap thi hanh Luat Phong chdy, chita chdy va ctru nan ctru ho.

Quy dinh cua nganh

Quyét dinh s6 2896/QD-EVN-KTLD-TD ngay 10/10/2003 ctia Téng Cong ty Dién
Luc Viét Nam: Qui dinh vé tiéu chuan k¥ thuat hé théng diéu khién tich hop, ciu
hinh hé thdng bao vé, quy cach k¥ thuit cua ro le bao vé cho BZ va TBA 500kV,
220kV, 110kV ctua EVN; Quy dinh vé cong tac thi nghiém d6i véi ro le bao vé ki
thuat sd;

Quyét dinh s6 1603/QD-EVN ngay 18/11/2021 cua Tap doan Pién lyc Viét Nam
vé viéc ban hanh Quy dinh hé théng diéu khién tram bién ap 500kV, 220kV, 110kV
trong Tap doan Dién luc Qubc gia Viét Nam,;

Quyét dinh s6 789/QD-EVN ngay 10/6/2025 cta Tap doan Pién luc Viét Nam vé
viéc ban hanh Quy dinh vé cong tac Pau tu xay dung trong Tap doan Dién luc Viét
Nam;

Van ban 1208/QDP-EVN ngay 28/07/2008 cua Tap doan Pién lyc Viét Nam vé viée
ban hanh “Quy dinh xay dung va quan 1y van hanh thiét bi SCADA ciia tram bién
ap va nha may di¢n.

Quyét dinh s6 10699/QD-EVNHANOI ngay 05/11/2025 ciia Tong cong ty Dién luc
TP Ha Ni vé viéc ban hanh Quy dinh vé cong tac dau tu xay dung trong Tong cong
ty Pién luc TP Ha Noi;

Quyét dinh s6 4036/QD-EVNHANOI ngay 12/5/2025 cta Tong cong ty Dién luc
TP Ha Noi vé viéc ban hanh Quy dinh chi tiét vé cong tac Thiét ké tram bién ap
110kV trong Téng cong ty Dién luc TP Ha Noi;

Vin ban s6 1479/EVN-DTXD ngay 17/03/2026 cta Tap doan dién luc Viét Nam
vé viéc hudng dan co ban vé cong tac thiét ké du an 1ap dat hé thong pin luu trir trén
ludi dién;

Vin ban s6 1505/QD-EVNHANOI ngay 27/02/2020 ciia Tong cong ty Pién luc TP
Ha Ni vé tiéu chuan ky thuat thiét bi dau cudi dung dé giam sat, diéu khién tir xa
cac tu hgp bd Ring Main Unit luéi dién trung ap 22kV trong EVNHANOI;

Vin ban s6 3926/EVNHANOI-KT ngay 08/05/2025 cta Téng cong ty Dién luc TP
Ha Nbi vé viéc ban hanh Bang danh sach dit liéu mau ddi véi cac Recloser, LBS va
cac ngan ta RMU c6 yéu cau giam sat, diéu khién xa;

Quyét dinh s6 5411/QD-EVNHANOI ngay 02/07/2020 ctia Tong Cong ty dién luc
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TP Ha Noi vé viéc Ban hanh Tiéu chuan k§y thuat hé thong tu diéu khién, bao vé va
vat tu thiét bi nhi tht trong tram bién ap 110kV — 220kV trong Tong Cong ty dién
luc TP Ha Noi;

— Quyét dinh sb 3446/QD-EVNHANOI ngay 01/06/2021 ctia Téng Cong ty dién luc
TP Ha Noi vé viéc Ban hanh Tiéu chudn ky thuat cap ha ap va phu kién, cap nhi thir
trén ludi dién ha &p trong Téng Cong ty dién luc TP Ha Noi;

— Quyét dinh sb 2428/QD-EVNHANOI ngay 19/03/2026 cua Tong cong ty Dién luc
TP Ha Noi vé viéc ban hanh yéu cau k¥ thuit cap ngdm trung ap va phu kién ap
dung trong Tong cong ty Dién luc TP Ha Noi;

— Quyét dinh sb 2415/QD-EVNHANOI ngay 19/03/2026 ctia Toéng cong ty Pién luc
TP Ha Noi vé viéc ban hanh yéu cau k¥ thuat ti ring main unit kiéu modun ap dung
trong Tong cong ty Dién lyc TP Ha Noi;

— Quyét dinh sb 2418/QD-EVNHANOI ngay 19/03/2026 ciia Tong cong ty Pién luc
TP Ha Noi vé viéc ban hanh yéu cau k¥ thuat ti ring main unit kiéu nguyén khdi ap
dung trong Téng cong ty Dién luc TP Ha Noi;

—  Quyét dinh s6 2430/QD-EVNHANOI ngay 19/03/2026 ciia Tong cong ty Pién luc
TP Ha Noi vé viéc ban hanh yéu cau k¥ thuat MBA ngam dau dén 35kV ap dung
trong Tong cong ty Dién lyc TP Ha Noi.

3.3. Tiéu chun sir dung trong thiét ké va lwa chon thiét bi thudc hé thong Pin hru
trir:
1. Tiéu chuan ap dung thiét ké hé¢ thong Pin luu trir

— Quyét dinh s6 2904/QD-BKHCN ngay 27/9/2025 ctia B KHCN vé viéc cong bd
tiéu chuan quéc gia Hé thong luu trir dién ning.

— QCVN QTPH-7: 2009/BCT. Quy chuan k¥ thuat qubc gia vé k¥ thuat dién. Tap 7:
Thi cong cac cong trinh dién.

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

— Tiéu chuan 4p dung cho thiét bi nhat thir:

Lua chon thiét bi, vat liéu nhat thir dugc ap dung theo tiéu chuan sau:

— Tiéu chuan Hé théng Pin luu trix : IEC 62933
— Tiéu chuan may bién ap va khang dién : IEC 60076
— Tiéu chuan may cat dién cao ap dIEC 62271-100
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Tiéu chuan dao cach ly
Tiéu chuan bién dong dién
Tiéu chuan bién dién ap

Tiéu chuan chong sét van

TEC 62271-102
IEC 61869-1,2
TEC 61869-3,5
IEC 60099- 4

— Tiéu chuan cach dién AEC 60273, IEC 60383, IEC
60305.
IEC 60189

:IEC 60502, IEC 60228

— Tiéu chuan day dan
— Tiéu chuan cap luc
2. Tiéu chuin 4p dung cho thiét bi diéu khién, bao vé

a. Thiét bi diéu khién, bdo vé
a.1. Thir nghiém 6 nhiém dién tir truong: I[EC 602555-26
a.2. Thur nghiém kha nang chiu tac dong cua di¢n tir truong:

- Thtr nghiém phong dién tinh: IEC 60255-26, IEC 61000-4-2
- Thir nghiém nhiéu loan qua do: IEC 61000-4-4;
IEC 60255-26

- Thtr nghiém anh huong dién tir trudong: IEC 61000-4-8
[EC 61000-4-9
- Thir nghiém anh huéng ngudn cung cap: IEC 61000-4-11
IEC 60255-26

- Thir nghiém su phan b tan sb cao: IEC 60255-26

IEC 61000-4-3

Thr nghiém xung dién ap: IEC 60255-26
a.3. Thir nghiém kha nang chiu dung cac diéu kién moi truong:

- Mobi truong lanh: IEC 60068-2-1
- Moi truong nong kho: [EC 60068-2-2
- Mai truong néng am: IEC 60068-2-1
- Sy xam nhép cua cac vat thé: IEC 60529

- Thir nghiém su phan bé tan sd cao: IEC 60255-22-3
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Rung dong: IEC 60255-21-1
IEC 60255-21-2
IEC 60255-21-3

a.4. Thir nghiém an toan:

Murc chiu dung ctua di¢n moi: IEC 60255-5

Xung dién: IEC 60255-5

bién tré cach dién: IEC 60255-5

Mirc an toan vdi tia laser: IEC 60825-1

Mitc an toan cia san pham: I[EC 60225-6

Cép ha ép

Cau tric cap: IEC60502

Chdng bén lira: IEC332

Loi dong: IEC228

Cap quang:

DPac tinh soi quang: ITU-T G.655, ITU-T G.652, TCN:68-160
bac tinh co dién: sIEC-60793, IEC-60794

3. Tiéu chuin ap dung thiét ké phin hé thong thong tin
QCVN 04:2010/BTTTT: Quy chuan k¥ thuat qudc gia vé chét lwong kénh SDH.

QCVN 07:2010/BTTTT: Quy chuan k¥ thut qudc gia vé giao dién quang cho thiét
bi két néi mang SDH.

QCVN 9:2016/BTTTT — Quy chuan k¥ thuat qudc gia vé tiép dat cho cac tram vién
thong.

QCVN 22:2010/BTTTT: Quy chuin k¥ thuat quéc gia vé an toan dién cho cac thiét

bi dau cudi vién thong.

TCVN 8241:2009. Twong thich dién tir (EMC).

TCVN 8665:2011. Soi quang dung cho mang Vién thong-Yéu cau k¥ thuat chung.
TCVN 8687:2011. Thiét bi ngudn 48 VDC cho thiét bi vién thong-Yéu cau k¥ thuat.

a) Cap quang
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bac tinh sgi quang: ITU-T G.655, ITU-T G.652, TCVN 8665:2011.
bac tinh co dién:  IEC-60793, IEC-60794
b) Thiét bi truyén dan

Giao dién quang: ITU-T G.707, ITU-T G.708, ITU-T G.709, ITU-T
G.957, ITU-T G.691, TCN 68-173

Giao dién dién: ITU-T G.703, ITU-T G.707
Giao dién Fast Ethernet: ITU-T G.704-1, G.704-2 va IEEE 802.x

Co ché bao vé: ITU-T G.841, ITU-T G.842 va ETSIL.
May thong tin cho ro le: IEC-60384; IEC-60870; IEC-61000; ITU-T
G703

HJ tro truyén thong tin dang goéi qua mang SDH: ITU-T G.704

c) Thiét bi ghép kénh: ITU-T G.703, ITU-T G.714, Q552, ITU-TV.24, RS.232;
CCITT V23. 2- or 4-wire.

4. Tiéu chuian ap dung thiét ké xay dung
— QCVN 01:2021/BXD Quy chuan k¥ thuat qubc gia vé quy hoach xay dung.

— QCVN 02:2022/BXD Quy chuan k¥ thuit quéc gia vé sé liéu diéu kién ty nhién
dung trong xay dyng.

— QCVN 03:2022/BXD Quy chuan k¥ thuat qudc gia vé phan cip cong trinh phuc vu
thiét ké xay dung

— TCVN 6477:2016 — Gach bé tong
— TCVN 2737: 2023 Tai trong va tac dong. Tiéu chuén thiét ké

— TCVN 9362:2012 Tiéu chuén thiét ké nén nha va cong trinh

— TCVN 5574:2018 Két ciu bé tong va bé tong cbt thép. Tiéu chuan thiét ké
— TCVN 5575:2024 Két cau thép. Tiéu chuan thiét ké

— TCVN 1651-1:2018 Thép cbt bé tong. Phan 1: Thép thanh tron tron

— TCVN 1651-2:2018 Thép cbt bé tong. Phan 2: Thép thanh van

— TCVN 7959:2017 Bé tong nhe- Gach bé tong khi chung ép (AAC)

— TCVN 3223:2000 Que han dién dung cho thép cac bon thap va thép hop kim thap —
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Ky hiéu, kich thudc va yéu ciu k¥ thuat chung
5. Tiéu chuin ap dung cho thiét bi phong chiy chira chay
— QCVN 02:2020/BCA Quy chuan k§ thuat qudc gia vé tram bom nudc chita chay
— QCVN 06:2022/BXD. Quy chuan k¥ thuat qudc gia an toan chay cho nha va cong
trinh.

— Thong tu s6 09/2023/TT-BXD sira d6i 1:2023 QCVN 06:2022/BXD Quy chuén k§y
thuat qudc gia vé an toan chay cho nha va cong trinh.

— QCVN 10:2025/BCA Quy chuan k¥ thuat qudc gia vé trang bi,bd tri phuong tién
phong chay, chita chdy, clru nan, ctru hg cho nha va cong trinh.

— TCVN 2622:1995. Phong chdy, chéng chay cho nha va cong trinh-Yéu cau thiét ké.

— TCVN 7568-14:2025. Hé thong bao chay tw dong-Phan 14: Thiét ké, lap dat cac hé
thdng bao chay cho nha va cong trinh.

— TCVN 7435-1 (ISO 11602-1:2000) Phong chay, chita chdy - Binh chitra chdy xach
tay va xe day chita chay. Phan 1: Lua chon va b tri.

— TCVN 7435-2 (ISO 11602-2:2000) Phong chdy, chita chdy - Binh chira chdy xach
tay va xe day chita chay. Phan 2: Kiém tra va bao dudng.

— TCVN 5740:2023. Phong chay chita chay — Voi ddy chita chdy.

— TCVN 13456:2022. Phong chéy chita chay - Phuong tién chiéu sang sy c6 va chi
dan thoat nan — Yéu cau thiét ké, lép dat.

— Nghi dinh s6 105/2025/ND-CP ngay 15/5/2025 ctia Chinh phi vé viéc Quy dinh chi
tiét mot s6 diéu va bién phap thi hanh Luat Phong chay, chita chiy va ctru nan, ctru
ho;

— Thong tu s6 36/2025/TT-BCA ngay 15/5/2025 ctua Bo Cong an vé viéc Quy dinh
chi tiét mot s6 diéu cua Ludt Phong chay, chita chay va ctru nan ctru hd va Nghi
dinh s6 105/2025/ND-CP ngay 15/5/2025 cua Chinh phu vé viéc Quy dinh chi tiét
mot sd diéu va bién phap thi hanh Luat Phong chdy, chita chdy va clru nan, ctru ho;

— Thong tu s6 37/2025/TT-BCA ngay 15/5/2025 ctia B Cong an quy dinh vé nhiém
vu cong tac phong chay, chira chay, ctru nan, ctiru hg cua lyc lugng Cong an nhan
dan;

— TCVN 7161-1:2022 H¢ thong chita chay bang khi - tinh chat vat 1y va thiét ké hé
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thong - Phan 1: Yéu ciu chung;
— Quyét dinh sb 4158/QD-BCA-PCCC&CNCH ngay 15/06/2023 cua Bo cong an vé
viéc chap thuin 4p dung tiéu chuin nudc ngoai, tiéu chuin qudc té vé phong chay

va chita chdy ¢ Viét Nam.
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CHUONG 4: PIA PIEM XAY DUNG
4.1. Pia diém xay dung
Du an “Lép dat pin luu trir tai cdc TBA 110kV khu vuc béc Song Héng” duoc thuc
hién tai cac TBA 110kV: TBA 110kV San Bay Noi Bai (E1.42); Long Bién (E1.47), Mai
Lam (E1.41), Dong Anh (E1.1) thuc khu vuc bic Song Hong, TP. Ha Noi.
a. Tram bién ap 110kV San Bay Néi Bai (E1.42)
Tram bién 4p 110kV San Bay Noi Bai (E1.42) duogc x4y dung tai x3 Noi Bai - Ha
Noi. Theo khao séat thuc té tai tram, vi tri le“ip dat hé théng Pin da duoc xac nhan bé“mg bién
ban v6i don vi QLVH, du kién lap dat hé thong Pin tai khu dat trong (rong khoang 500m2)
ngay phia dau vao giira 2 cong ra vio tram.

A
E
Ty e |
Tramj110kv E1.

Hinh 1: Vi tri 110kV San Bay N¢i Bai (E1.42) hién trang
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b. Tram bién ap 110kV Long Bién (E1.47)
Tram bién ap 110kV Long Bién (E1.47) duoc xay dung tai phuong Viét Hung - Ha
Noi. Theo khao sat thuc té tai tram, vi tri lép dat hé théng Pin da duoc xac nhan bé‘mg bién
ban v&i don vi QLVH, du kién lap dit hé thdng Pin tai khu dat trong (rong khoang 390m2)
hai bén phia cong ra vio tram.

\ram!bién ap
220kV'Long Bién

i k—_'"_—_ -
péng Thanh Bong Thanh

Pong Thanh

-~ i

Hih 4: Vi tri du kién lcfp dat Pin luu trir
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¢. Tram bién 4p 110kV Mai LAm (E1.41)
Tram bién ap 110kV Mai Lam (E1.41) dugc xay dung tai xa Pong Anh - Ha Noi.

Theo khéo sat thuc té tai tram, vi tri lép dat hé théng Pin da duoc xac nhan bﬁng bién ban
v6i don vi QLVH, du kién lip dit hé théng Pin tai khu dat tréng (rong khoang 300m?2)
ngay phia dau vao giira 2 cong ra vio tram.

“41 Maill'am

e

Hinh 6: Vi tri du kién lcfp dat Pin luu trir
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d. Tram bién 4p 110kV Pong Anh (E1.1)
Tram bién ap 110kV bong Anh (E1.1) dugc xay dung tai xa Phic Thinh - Ha Noi.

Theo khéo sat thuc té tai tram, vi tri lép dat hé théng Pin da duoc xac nhan bé’mg bién ban
v6i don vi QLVH, du kién lap dat hé thong Pin tai khu dat trong (rong khoang 4000m?2) 1a
khu san phan phéi 35kV cii hién da ph4 da.

Tram bign;th&Déng/Anhpmsss
hoT g

- ¥

1.

Hinh 7: Vi tri TBA 110kV Péng Anh (E1.1) hién trang

=0y

Hinh 8: Vi tri du kién lcfp dat Pin lwu trir
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4.2. Diéu kién dia hinh

Ha Noi ¢6 3 dang dia hinh co ban la: Ving dong bang, vung trung du, dbi ndi thap va
vung nui cao. Nho phu sa bdi ddp nén ba phan tu dién tich tu nhién 1a dong bang, nim &
hitu ngan song Pa, hai bén song Hong va chi luu cac con song khac. Pia hinh thip dan
theo hudng tir Bic xuéng Nam va tir TAy sang Pong voi do cao trung binh tir 5 dén 20
mét so véi mue nude bién. Phan dién tich ddi nai & Ha Noi bao gém cac dinh nhu Ba Vi
cao 1.281 m, Gia Dé 707 m, Chan Chim 462 m, Thanh Lanh 427 m, Thién Tru 378 m.

4.3. Diéu kién dia chit
4.3.1. Dia chit cong trinh

Khu vyc Ha Noi c6 cau truc dia chat kha phure tap, thudc cac déi Song Hong, Ninh
Binh va vung triing Ha N§i cia mién uon nép Bac Viét Nam. Tham gia vao cau tric co6 céac
loai d4 bién chat, tram tich, magma.

a. Pdc diém dia chat cong trinh vi tri TBA 110kV Mai Lam (E1.41)
Theo két qua khao sat va cac tai liu tham khao c6 duogc, két qua phan tich miu dat,
trong pham vi va chiéu siu nghién ctru dia tang dia chat vi tri TBA 110kV Mai Lam (E1.41),

theo thir tu tir trén xudng dudi bao gdm cac 16p dat da sau:

1/Lép 1: Cdt san lip
Lép nay nam ngay trén bé mat dia hinh vi tri khoan khao sat. Thanh phan chu yéu 1a

cat hat min, mau xam nau, lan gach vun san lap.

Chiéu sau day 16p 2.0m
Bé day 16p 2.0m
Trong 16p da tién hanh 14y tong s6 01 miu dé thi nghiém, két qua duoc tong hop
nhu sau:
Céc chi tiéu co 1y cua 16p 1.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cuo1 >10
San séi 10.0 - 5.0
\ A ) 5.0-2.0
| Thanh phan 20-1.0 o,
hat
Cét 1.0-0.5
0.50 -0.25 5.6
0.25-0.1 31.1
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Gia tri
TT Tén chi tiéu Ky hi¢u Pon vi trung
binh
0.1- 0.05 55.2
A 0.05-0.01 8.1
Bot 0.01-0.005
Sét <0.005
2 | Khdi lugng riéng Vs (g/cm?) 2.65
3 | Khéi luong thé tich khi chit Yw (g/em®) | 1.642
4 | Khoi lugng thé tich khi roi Ve (g/em®) | 1.216
5 | Hé s6 rong khi kho emax 1.105
6 | Hé s rong khi uét emin 0.648
7 | Goc nghi khi kho Pk bo 35°42'
8 | Goc nghi khi udt Qu Do 25°26'
9 | Strc chiu tai quy ude Ro KG/cm? 1.00
10 | M6 dun tong bién dang E, KG/cm? 56.0

2/Lop 2: Sét, mau xam vang, xam ndu, trang thdi déo cirng

Lép nay nam dudi 16p 1. Thanh phan cha yéu 1a sét, mau xdm vang, xam nau, trang

thai déo cung.

Chiéu sau mit 16p 2.0m

Chiéu sau day 16p 6.0m
Bé day 16p 4.0m
Trong 16p da tién hanh 1dy tong s6 01 mau dé thi nghiém, két qua duoc tong hop
nhu sau:
Céc chi ti€u co 1y cua 16p 2.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cudi >10
San sbi 10.0 - 5.0
' 5.0-2.0
20-1.0
\ A 1.0-0.5
1 | [hanh phan Cat 0.50 025 | %
' 0.25-0.1 3.5
0.1- 0.05 5.9
Bot 0.05 - 0.01 30.2
j 0.01-0.005 19.9
Sét <0.005 40.5
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Gia tri

TT Tén chi tiéu Ky hi¢u Pon vi trung
binh
2 | Bo am tu nhién W (%) 23.6
3 | Khoi luong thé tich tu nhién Yw (g/cm?) 1.89
4 | Khéi luong thé tich kho Ye (g/cm?) 1.53
5 | Khoi luong riéng Vs (g/cm®) 2.72
6 | Hé so rong €o 0.779
7 | D616 rong n (%) 43.8
8 | Do bdo hoa G (%) 82.4
9 | Do am gidi han chay Wi (%) 40.5
10 | o am gidi han déo W, (%) 16.5
11 | Chisé déo I, (%) 24.0
12 | Do sét Is 0.30

13 | GOoc ma sat trong o) do 14°27'
14 | Luc két dinh C (kG/cm?) | 0.207
15 | Hé s6 nén lun a1 (cm?kG) | 0.038
16 | Cudng do suc chiu tai quy udc [Ro] (kG/cm?) 1.46

17 | Mb dun tong bién dang Eo (kG/cm2) | 108.62

3/ Lop 3: Sét, mau tro, xam den, trang thdi déo chay.

L&p nay nam dudi 16p 2. Thanh phan chi yéu 1a sét, mau tro, xam den, trang thai déo
chay.
Chiéu sau mit 16p 6.0m
Chiéu sau day 16p va bé day 16p chua xac dinh dugce do hd khoan két thuc do sau

trong 16p nay.
Trong 16p da tién hanh 14y tong s6 02 miu dé thi nghiém, két qua duoc tong hop
nhu sau:
Céc chi tiéu co 1y cua 16p 3.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cudi >10
San sbi 10.0 - 5.0
i 5.0-2.0
;| Thanh phan 2.0-1.0 o
hat 1.0-0.5 °
Cat 0.50 -0.25
0.25-0.1 2.6
0.1- 0.05 7.2
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Gia tri
TT Tén chi tiéu Ky hi¢u Pon vi trung
binh
Bt 0.05-0.01 27.8
- 0.01-0.005 22.0
Sét <0.005 40.5
2 | o am ty nhién W (%) 39.2
3 | Khéi luong thé tich tu nhién Yw (g/cm?) 1.64
4 | Khdi lugng thé tich kho Ve (g/cm?) 1.17
5 | Khoi luong riéng Vs (g/cm?) 2.69
6 | Hé s rong €o 1.286
7 | Do 16 rong n (%) 56.3
8 | Do bdo hoa G (%) 81.9
9 | P am gidi han chay Wi (%) 42.6
10 | 6 am gidi han déo W, (%) 18.7
11 | Chi s6 déo I, (%) 23.9
12 | Do sét Is 0.86
13 | GOc ma sat trong [0) do 5°45'
14 | Lyc két dinh C (kG/cm?) | 0.087
15 | Hé s6 nén lin a2 (cm*kG) | 0.152
16 | Cuong do strc chiu tai quy udc [Ro] (kG/cm?) 0.56
17 | M6 dun tong bién dang Eo (kG/cm?2) 21.66

b. Bdc diém dia chat cong trinh vi tri TBA 110kV Péng Anh (E1.1)
Theo két qua khao sat va cac tai liéu tham khao co6 duoc, két qué phan tich mau dat,
trong pham vi va chiéu siu nghién ctru dia tang dia chat vi tri TBA 110kV Pong Anh (E1.1),

theo thir tu tir trén xudng dudi bao gdm cac 16p dat da sau:

1/Lép 1: Cdt lin gach vun san lip.
L&p ndy nam ngay trén bé mit dia hinh vi tri khoan khao sat. Thanh phan chi yéu la
cat hat min, mau xam nau, 1an gach vun san lép.
Chiéu sau day 16p 0.8m
Bé day 16p 0.8m
Trong 16p da khong tién hanh 14y mau thi nghiém.

2/Lép 2: Sét pha, mau xdm vang, xdm ndu, trang thdi déo cirng dén niva ciing

L&p nay nam dudi 16p 1. Thanh phan chu yéu la sét pha, mau xdm vang, xdm nau,
trang thai déo ctrng dén nura cung.

Chiéu sau mit 16p 0.8m
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Chiéu sau day 16p 6.6m
Bé day 16p 5.8m
Trong 16p di tién hanh 14y tong s6 02 miu dé thi nghiém, két qua duogc tong hop

nhu sau:
Céc chi tiéu co 1y cua 16p 2.
Gia tri
TT Tén chi tiéu Ky hiéu Don vi trung
binh
Cuo1 >10
San 8o 10.0 - 5.0
- 5.0-2.0
20-1.0
\ P 1.0-0.5
1 Tharlllh tphan Cét 0.50 -0.25 %
? 0.25-0.1 41
0.1- 0.05 10.1
Bot 0.05 - 0.01 33.9
- 0.01-0.005 25.8
Sét <0.005 26.2
2 | D6 am ty nhién W (%) 243
3 | Khoi lugng thé tich ty nhién Yo (g/cm?) 1.90
4 | Khéi luong thé tich kho Ye (g/cm?) 1.53
5 | Khoi luong riéng Ys (g/cm®) 2.71
6 | Hé s rong €o 0.774
7 | Do 16 rong n (%) 43.6
8 | Do bdo hoa G (%) 85.0
9 | D6 am gidi han chay Wi (%) 35.1
10 | o am gi6i han déo W, (%) 19.8
11 | Chi sb déo I, (%) 15.3
12 | Bo sét Is 0.29
13 | G6c ma sat trong [0) do 13°35'
14 | Luc két dinh C (kG/cm?) | 0.213
15 | Hé s6 nén lun a1-2 (cm?’kG) | 0.033
16 | Cudng d6 strc chiu tdi quy ude [Ro] (kG/cm?) 1.44
17 | Mb dun tong bién dang Eo (kG/em2) | 126.65

3/ Lép 3: Sét pha, mau xdm ndu, trang thdi déo mém

L&p nay nam dudi 16p 2. Thanh phan chi yéu 1a sét pha, mau x4m nau, trang thai déo

mem.

Chiéu sau mit 16p 6.6m
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Chiéu sdu day 16p va bé day 16p chua xac dinh dugc do hd khoan két thuc do sau

trong 16p nay.
Trong 16p da tién hanh 14y tong s 02 miu dé thi nghiém, két qua duogc tong hop
nhu sau:
Céc chi tiéu co 1y cua 16p 3.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cuo1 >10
San sbi 10.0 - 5.0
' 5.0-2.0
20-1.0
\ A 1.0-0.5
1 Tharlllh phan Cat 0.50 -0.25 %
#t 0.25-0.1 22
0.1- 0.05 11.5
Bot 0.05 - 0.01 33.5
‘ 0.01-0.005 27.0
Sét <0.005 25.9
2 | P6 am ty nhién W (%) 29.7
3 | Khoi luong thé tich ty nhién Yo (g/cm?) 1.74
4 | Khoi lugng thé tich kho Ye (g/cm?) 1.34
5 | Khéi luong riéng Vs (g/cm?) 2.69
6 | Hé s rong €o 1.008
7 | D616 rong n (%) 50.2
8 | Bd bao hoa G (%) 79.0
9 | Do am gidi han chay WL (%) 35.4
10 | 6 am gidi han déo W, (%) 20.6
11 | Chi sb déo I, (%) 14.9
12 | B9 sét Is 0.62
13 | Goc ma sat trong [0) do 8°51"
14 | Luc két dinh C (kG/ecm?) | 0.127
15 | Hé s6 nén lun a1-2 (cm?’kG) | 0.067
16 | Cuong d0 stic chiu tdi quy ude [Ro] (kG/cm?) 0.82
17 | M6 dun tong bién dang Eo (kG/ecm2) | 37.16

c. Ddc diém dia chat cong trinh vi tri TBA 110kV Sdn Bay Néi Bai (E1.42).
Theo két qua khao sat va cdc tai li¢u tham khao c6 duogc, két qua phan tich mau dat,
trong pham vi va chiéu sau nghién ctru dja tang dia chit vi tri TBA 110kV San Bay N¢i Bai

(E1.42), theo thir tu tir trén xudng dudi bao gom cac 16p dat dé sau:
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1/Lép 1: Cdt san lip
L&p ndy nam ngay trén bé mit dia hinh vi tri khoan khao sat. Thanh phan chii yéu la
cat hat min, mau xam nau, 1an gach vun san lép.
Chiéu sau day 16p 0.5m
Bé day 16p 0.5m
Trong 16p da khong tién hanh 1dy mau thi nghiém.

2/Lép 2: Sét pha, mau xdm vang, xdm ndu, trang thdi déo cieng dén niva ciing

L&p nay nam dudi 16p 1. Thanh phan chi yéu 1a Sét pha, mau xam vang, xam nau,
trang thai déo ctmg dén nira cimg.
Chiéu sau mit 16p 0.5m
Chiéu sau day 16p 5.5m
Bé day 16p 5.0m
Trong 16p da tién hanh ldy tong s6 02 mau dé thi nghiém, két qua dugc tong hop

nhu sau:
Céc chi ti€u co 1y cua 16p 2.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cuo1 >10
San soi 10.0-5.0
- 50-2.0
2.0-1.0
\ x 1.0-0.5
1 Tharlllh tphan Cét 0.50 -0.25 %
? 0.25-0.1 2.9
0.1- 0.05 11.9
Bot 0.05 - 0.01 36.1
- 0.01-0.005 23.6
Sét <0.005 25.7
2 | Bo am tu nhién W (%) 22.8
3 | Khoi lugng thé tich tu nhién Y (g/cm?) 1.90
4 | Khéi luong thé tich kho Ye (g/cm?) 1.55
5 | Khoi lugng riéng Vs (g/cm?) 2.72
6 | Hé so rong €o 0.761
7 | Do 16 rong n (%) 43.1
8 | Po bio hoa G (%) 81.7
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9 | Po6 am gidi han chay WL (%) 34.5
10 | D6 am gi6i han déo W, (%) 18.6
11 | Chi s6 déo I, (%) 15.9
12 | Do sét Is 0.26
13 | G6c ma sat trong 0] do 13°46'
14 | Luc két dinh C (kG/em?) | 0.220
15 | Hé s6 nén lun a1-2 (cm?kG) | 0.032
16 | Cuong do strc chiu tai quy udc [Ro] (kG/cm?) 1.49
17 | M6 dun tong bién dang Eo (kG/cm2) | 136.48

3/ Lop 3: Cat pha, mau xam vang, xam ndu, trang thdi déo.

L6p nay nam dudi 16p 2. Thanh phan chu yéu 13 cat pha, mau xam vang, xam nau,
trang thai déo.
Chiéu sau mit 16p 5.5m
Chiéu sdu day 16p va bé day 16p chua xac dinh dugc do hd khoan két thuc do sau

trong 16p nay.
Trong 16p da tién hanh iy tong s6 02 mau dé thi nghiém, két qua dugc tong hop
nhu sau:
Céc chi tiéu co 1y cua 16p 3.
Gia tri
TT Tén chi tieu Ky hi¢u Don vi trung
binh
Cuo1 >10
San 56 10.0 - 5.0
- 50-2.0
20-1.0
\ P 1.0-0.5
1 Tharlllh tphan Cat 0.50 -0.25 % 43
? 0.25-0.1 13.2
0.1- 0.05 19.3
Bot 0.05 - 0.01 37.6
- 0.01-0.005 21.2
Sét <0.005 4.7
2 | Db 4m tu nhién W (%) 23.1
3 | Khoi lwong thé tich tu nhién Y (g/cm?) 1.97
4 | Khoi luong thé tich kho Ye (g/cm?) 1.60
5 | Khoi luong riéng Vs (g/cm?) 2.72
6 | Hé so rong €o 0.704
7 | D616 rong n (%) 41.3
8 | Do bdo hoa G (%) 89.1
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9 | Po am gidi han chay WL (%) 26.5
10 | P6 am gidi han déo W, (%) 20.3
11 | Chi s6 déo I, (%) 6.2
12 | Do sét Is 0.46
13 | Géc ma sat trong 0] do 21°08'
14 | Luc két dinh C (kG/em?) | 0.163
15 | Hé s6 nén lun ai- (cm?kG) | 0.022
16 | Cuong do strc chiu tai quy uoc [Ro] (kG/cm?) 1.71
17 | M6 dun tong bién dang Eo (kG/em2) | 171.95

d. Ddc diém dia chdt cong trinh vi tri TBA 110kV Long Bién (E1.47).
Theo két qua khao sat va cac tai liéu tham khao c6 dugc, két qua phan tich mau dat,
trong pham vi va chidu sau nghién ctru dia ting dia chét vi tri TBA 110kV Long Bién (E1.47),

theo thir tu tir trén xudng dudi bao gdm cac 16p dat d4 sau:

1/Lép 1: Cdt san lip
L&p nay nam ngay trén bé mat dia hinh vi tri khoan khao sat. Thanh phan chu yéu la
cat hat min, mau xam nau, 1an gach vun san lép.
Chiéu sau day 16p 2.5m
Bé day 16p 2.5m
Trong 16p da tién hanh 1dy tong s6 01 mau dé thi nghiém, két qua duoc tong hop

nhu sau:
Céc chi ti€u co 1y cua 16p 1.
Gia tri
TT Tén chi tiéu Ky hi¢u Don vi trung
binh
Cudi >10
San séi 10.0-5.0
: 5.0-2.0
20-1.0
\ A 1.0-0.5
| Thanhphan Cat 0.50 025 | % 6.8
i 0.25-0.1 28.6
0.1- 0.05 56.8
o 0.05-0.01 7.8
Bot 0.01-0.005
Sét <0.005
2 | Khoi lugng riéng Vs (g/em?) 2.65
3 | Khoi lugng thé tich khi chat Yw (g/cm®) 1.675
4 | Khoi luong thé tich khi roi Ye (g/em?) 1.213
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5 | Hé sb rong khi kho emax 1.127
6 | Hé sb rong khi uét emin 0.661
7 | Goc nghi khi kho Pk Do 35°18'
8 | Goc nghi khi udt Qu b 25°43'
9 | Strc chiu tai quy udc Ro KG/cm? 1.00
10 | M6 dun tong bién dang Eo KG/cm? 56.0

2/Lép 2: Sét, mau xdm néu, trang thdi déo mém dén déo chiy.

Lé6p nay ndm dudi 16p 1. Thanh phin chi yéu 13 Sét, mau x4m nau, trang thai déo

mém dén déo chay

Chiéu sau mit 16p 2.5m

Chiéu sau day 16p 5.7m

Bé day 16p 3.2m

Trong 16p da tién hanh lay tong s6 01 miu dé thi nghiém, két qua duoc tong hop

nhu sau:
Céc chi tiéu co 1y cua 16p 2.
Tén chi ticu Ky hié¢u Gia tri
TT Don vi trung
binh
Cudi | >10
San 86 10.0 - 5.0
- 5.0-2.0
20-1.0
\ P 1.0-0.5
1 Tharlllh tphan Cat 0.50 -0.25 %
@ 0.25-0.1 3.5
0.1- 0.05 72
Bot 0.05 - 0.01 27.5
- 0.01-0.005 18.9
Sét <0.005 42.9
2 | B6 am tu nhién W (%) 31.2
3 | Khoi lugng thé tich ty nhién Yo (g/cm?) 1.73
4 | Khoi luong thé tich kho Ye (g/cm?) 1.32
5 | Khoi luong riéng Vs (g/cm?) 2.69
6 | Hé sb rong €o 1.039
7 | Do 16 rong n (%) 51.0
8 | Do bio hoa G (%) 80.8
9 | Po am gidi han chay Wi (%) 37.1
10 | 6 am gidi han déo W, (%) 17.9
11 | Chi sb déo I, (%) 19.2
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12 | B sét Is 0.69
13 | GOc ma sat trong 0] do 7°34'
14 | Luc két dinh C (kG/em?) | 0.115
15 | Hé s6 nén lin a1 (cm?kG) | 0.108
16 | Cuong do suc chiu tai quy udc [Ro] (kG/cm?) 0.73
17 | Mb dun tong bién dang Eo (kG/em2) | 34.74

3/ Lop 3: Sét, mau xam tro, xam den, trang thdi déo chay.

Lé6p nay nam dud6i 16p 2. Thanh phan chi yéu 13 sét, mau xam tro, xam den, trang
thai déo chay
Chiéu sau miat 16p 5.7m
Chiéu sdu day 16p va bé day 16p chua xac dinh dugc do hd khoan két thuc do sau

trong 16p nay.
Trong 16p da tién hanh 14y tong s6 02 miu dé thi nghiém, két qua duoc tong hop
nhu sau:
Céc chi tiéu co 1y cua 16p 3.
Gia tri
TT Tén chi tieu Ky hi¢u Don vi trung
binh
Cuo1 >10
San s 10.0 - 5.0
' 5.0-2.0
20-1.0
\ P 1.0-0.5
1 Tharlllh tphan Cét 0.50 -0.25 %
? 0.25-0.1 22
0.1- 0.05 4.6
Bot 0.05 - 0.01 28.0
- 0.01-0.005 23.4
Sét <0.005 42.0
2 | Db am tu nhién W (%) 43.5
3 | Khoi luong thé tich tu nhién Y (g/cm?) 1.59
4 | Khéi lugng thé tich kho Ve (g/cm?) 1.11
5 | Khoi luong riéng Vs (g/cm?) 2.64
6 | Hé s6 rong €o 1.389
7 | Do 16 rong n (%) 58.1
8 | Do bio hoa G (%) 82.6
9 | Po am gidi han chay Wi (%) 46.1
10 | o am gidi han déo W, (%) 20.8
11 | Chi sb déo I, (%) 254
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Gia tri
TT Tén chi tiéu Ky hi¢u Pon vi trung
binh
12 | Do sét Is 0.90
13 | G6c ma sat trong [0) do 5°39'
14 | Luc két dinh C (kG/em?) | 0.084
15 | Hé s6 nén lun ai-2 (cm?kG) | 0.148
16 | Cuong do strc chiu tai quy udc [Ro] (kG/cm?) 0.54
17 | Mb dun tong bién dang Eo (kG/cm2) | 20.66

4.3.2. Dia chit thuy vin
a. Nuoc mat
Nudc mit thay doi theo mua, do khu vuc tuyén dudng day nam trén khu vuc ruong
triing. Thudng xuyén bi ngap lut vao mua mua va thoi diém bom nudc gieo trong. Ngudn

cap nudc mat chu yéu 1a nwdc mua, nude thai sinh hoat, ao ho, song ngoi lan can.

b. Nuéc dudi dit
Nudc dudi dat trong khu khao sat chil yéu 1a nuéc ngam déi thong khi c6 ngudn goc
ngam 14 chinh. Nuéc dudi dat dugc chira chii yéu trong cac 16 rong tang phu va khong ap.

Tai thoi diém khoan khao sat muc nuée ngam do duoc trong cac 16 khoan nhu sau:

Do sau muc
STT Tén ho khoan nuwéc xuat
hién (m)
1 | TBA 110kV Mai Lam (E1.41) 1.2
2 | TBA 110kV DPéong Anh (E1.1) -6.5
3 | TBA 110kV San Bay Noi Bai (E1.42) 5.5
4 TBA 110kV Long Bién (E1.47) -1.6

Khao sat da tién hanh 13y va thi nghiém tong sé 12 mau nude (03 maw/1 vi tri TBA).
Két qua phan tich 12 mau nudc dn mon bé tong theo tiéu chuan TCVN 12041-2017, nudc
¢6 tinh &n mon mirc do yéu dbi véi bé tong.
4.4. PDiéu kién khi twong, thity viin
Khu vuc cac tram bién ap 110kV du kién lép dat hé théng BESS thudc mién khi hau
ddng bang Bic Bo. Pay 1a ving c6 khi hau trung binh khong rét qua khong nong quéa. Nhiét
d6 thap nhat 5.8°C. Mua hé nhiét d6 c6 thé ting cao lén toi 39,7°C.
Khi hau ctia khu vuc chil yéu 13 4m uét, mua nhiéu tuy nhién phan bé mua khong déu

trong nam do vay hinh thanh nén mua mua va mua kho.
Theo TCVN 4088: 1985 dic diém khi tuong thiy van nhu sau:
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1- Nhiét djp trung binh cua khong khi:

VII Ca
Thang | 1 m|ur | Iv | v | VI v IX | X | XTI | XII Va
I nam
Nhiét 20, | 24, | 27, | 33, | 36, | 34, | 28, | 22, | 19, | 17,
do 134 18 6 2 2 8 3 6 3 7 4 1 23,2
2- D am twong doi trung binh ciia khéng khi:
A\ 11 Ca
Thang | Im | ar | 1v | v | vI | VIl IX | X | XI | XII Va
I nam
91, | 88, | 83, | 81, | 82, | 83, | 84 81, | 80
0 2 1 b 3 b b b 3 3 4 b 9 4
% 83, 86, 3 4 1 3 4 5 6 84,6 3 5 84,9
3- Vin téc gié trung binh:
Ca

Thang | 1 Im [ mr | v | v | v VIl |1IIX | IX | X | XI | XII nim
m/s | 2,122 21119222425 |1,7(22]20]21]22]| 22
4- Luwong mwa trung binh:

VII Ca
Thang | 11 I | IV | V | VI | VII IX | X | XTI | XII ,a
| nam

mm |15 |22 |39 |71 | 143|224 231 245|226 | 154 |42 |22 1434
5- Giong sét

bac trung
S6 ngay c6 giong TB nam 140 - 160 ngay
Mat d6 sét danh khu vuc 8,2 (lan/ km2/nim)

Nhu viy mua mua bat dau tir thang V dén thang XI hang nim chiém khoang 92%
lugng mua hang nam va tap trung cha yéu vao cac thang tir thang V dén thang IX.

Két ludgn: Dic diém khi trong thiy vin khu vyc nhin chung thuan loi tuy nhién do
dic diém khi hau khu vuc ¢6 dd 4m cao, khi hau quanh nam am udt do vay it nhiéu anh
hudng téi cong trinh.

4.5. Diéu kién khi hau tinh toan

Cian ct tiéu chuan Viét Nam vé tai trong va cac tac dong, ticu chuan, sb liéu khi hau
dung cho thiét ké xdy dung, quy pham trang bi dién ciing nhu s6 liéu thu thap trong qua
trinh khao sat xac dinh diéu kién nhiét do, ap luc gio, cling nhu cac thong sb khi hau khac.
Pon vi tu van thiét ké dé xuét diéu kién khi hau tinh toan st dung trong thiét ké nhu sau:
4.5.1. Phéan vung theo ap luc gié

Huéng gi6 thinh hanh & khu vuc Ha Noi 14 huéng Dong Nam (mua hé), véi tan suét
khoang 21.91%, tiép d6 1a huéng Pong Béc (mua dong) chiém 11.76%. Cac huéng Dong,
DPong Dong Bic, Bic va Tay Bac c6 tan suat tir 5,22 — 6,73%.

Téc do gi6 trung binh naim ¢ Ha Noi 1a 1.9 m/s. Téc d6 gio trung binh tirng thang bién
d6i khong nhiéu (tir 1.6 m/s dén 2.2 m/s). Céc thang tir I-V ¢6 téc do gi6 trung binh thang
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tir 2.1-2.2m/s. Céc thang VI-XII ¢6 tc d6 gi6 trung binh thang 14 1.6-1.9m/s. Tc do gid
16n nhit trong cac thang tir 15 - 34m/s. Toc d6 gi6 16n nhat dd quan tric duoc 1a 34m/s,
huéng Bic (8/VII/1956).

Bao:

Theo sb liéu quan tric nhiéu nim cho thiy & khu vuc Ha Noi, bdo thuong xuét
hién trong mua mua (V-IX), cip d6 bio thudng & cap 5-6, rat it co bio cap 8,9. Tdc do gid
bao 16n nhét ciing thudng chi 8-15m/s, rat it khi ti 20-22m/s.

4.5.2. Phan vung theo nhi¢t dgo khong khi
Nhiét 6 khong khi dé tinh toan thiét ké cho cong trinh nhu sau:

- Nhiét 46 moi truong 16n nhat 45°C
- Nhi¢t d0 mdi truong trung binh 25°C
- Nhiét d6 moi truong nho nhat 3,6°C

4.5.3. Phan vang theo d am

- Do am trung binh : 85%

- Po am 16n nhét : 100%
4.5.4. Phan vung theo dd nhiém bén khi quyén

Khu vuc xdy dung c6 cic ngudn gay nhiém ban khi quyén nhu: nude thai cong nghiép,
lugng giao thong duong bd 16n (khi thai tir nhién li¢u), sinh hoat con nguoi (rac thai sinh
hoat). Vi vdy, theo anh huéng nhiém ban d6i véi cach dién kién nghi ap dung thiét ké voi
mirc nhiém ban nang (cap III).

Theo tiéu chuan IEC 815 vé viéc phan ving nhiém ban dé lua chon cach dién. dé nghi
chon chiéu dai ro dién 1a 25mm/kV.
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CHUONG 5: CAC GIAI PHAP CONG NGHE CHU YEU

5.1. Lua chon cip dién ap, quy md tram bién ap
5.1.1. Lwa chon cip dién ap

Can ctr Nhiém vu thiét ké dugc phé duyét va sy can thiét dau tu ciing nhu nhu cau
Phu tai cua ludi dién Ha Noi, dé 4n dé xuat s& két ndi hé thong Pin luu trit véi ludi dién
thong qua cap dién ap 22kV hién c6 tai cac Tram bién ap du kién lap dat hé théng Pin luu
tri.
5.1.2. Qui mb s6 1§ trung thé

Tai cac Tram bién ap du kién lap dit Pin luu trir: TBA 110kV San Bay Noi Bai
(E1.42); Long Bién (E1.47), Mai Lam (E1.41), Bong Anh (E1.1) déu s& tan dung lai tu
trung thé hién hitu dang dy phong dé dau nbi hé thong Pin luu trit 13p dat moi theo dung
Quyét dinh s6 2139/QD-EVNHANOI ngay 11/3/2026 cia Tong cong ty Dién lyc thanh

phé Ha Noi vé viéc cip diém dau dién trung ap.
5.2. So @6 dién chinh va Mit bang bo tri thiét bi clia tram sau cai tao

Céc thiét bi trang bi méi thudc du an “Lap dit pin luu trit tai cac TBA 110kV khu
vuc bac Song Hong” duoc lap dit trong khudn vién hang rao hién co tai cac Tram bién ap
du kién lép dat, déng thoi s& két ndi hé théng Pin luu trir 1én thanh cai 22kV ctia mdi Tram

cu thé:
5.2.1. Tram bién ap 110kV Sin Bay N¢i Bai (E1.42)

5.2.1.1. So d6 ndi dién chinh:

Tai tram bién ap 110kV San Bay Noi Bai (E1.42) dé két nbi hé thong Pin luu trit
1én Ludi sé& tan dung lai to trung thé hién hitu dang du phong (16 470) dé dau ndi hé thong
Pin luu trit lip dat méi.

Tram bién 4p 110kV San Bay No6i Bai (E1.42) duogc lip hé thdng Pin luu trit véi
dung lwong 20MWh duoc chia 1am 4 khdi luu trit trong 4 Container 20ft, mdi khdi co cong
suat danh dinh 1a 2,5MW va Dung luong bo luu trir - Capability 18 SMWh. Mdi khéi luu
trit dwoc chuyén dbi thanh 22kV thong qua hé thdng chuyén ddi nang lwong PCS va duoc
két ndi véi mot May bién ap tang ap 22k V.
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Vi tri lép dat hé théng Pin Iuu trit dugc chon gén sat mat duong giao thong ndi b
tram, ddm bao du khong gian dé€ van chuyén Container vao vi tri chan cong trinh.

Déi véi tu 22kV s€ tan dung lai tu trung thé hién hitu dang du phong (16 470) trong
phong phan phoi 22kV hién trang dé dau no1 hé thong Pin luu trit 1ap dat moi.

5.2.1.3. Phin diéu khién bao v¢, do hromg, thong tin va SCADA

— Phan ngudn tu dung: cip dong bd voi hé thong BESS, tach riéng voi ngudn ty ding
hién hiru tai tram.

— Duy an st dung lai 01 ti trung thé 22kV ngin 470 di duoc trang bi day du hé thong
diéu khién bao vé, do luong tai thanh cai C42 dé két ndi hé thdng pin luu trit 1én
thanh cai 22k V.

*Ngin 19 di 22kV dwgc trang bi bao vé bao gdm cac chirc niing chinh sau:

Bao vé qua dong cit nhanh va qua dong co thoi gian (F50/51);

Chtrc ning bao vé qua dong cham dat cit nhanh va c6 thdi gian (F50/51N);

Chtrc ning bao vé dién ap thap va dién ap cao (F27/59);

Chtc nang kiém tra dong bo (F25)

Chtic nang bao vé chdng hu hong may cat (FSOBF);

+ + + + +

Chtic nang ghi su ¢b (FR);
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+ Chuc nang sa thai phu tai (81)
+ Chirc ning giam sat mach cét (F74);
+ Chirc ning diéu khién ngin 16 (BCU);
— Role Trip / Lockout;
— Céc bo thir nghi¢m;
— Céc role trung gian, thoi gian, cau chi, con ndi, hang kep, ....
* RMU dugc trang bi bao vé qua dong pha va qua dong cham dit (50/51; 50/51N)
¢6 dic tinh thoi gian ddc 1ap va phu thude 3 cip.

— Phin SCADA giam sat, diéu khién tram: B6 sung cac tin hiéu két ndi tir thiét bi lap
dat mai cta hé thong pin luu trit v6i hé théng may tinh dau tw moi cua tram 110kV
hién trang két ndi vé Trung tam Diéu do Hé théng dién - Téng cong ty Pién luc
thanh phé Ha Noi (B1) va Trung tdm giam sat dat tai Cong ty Ludi dién cao thé
thanh phd Ha Noi (X6) theo quy dinh.

— Cong to cho hé théng pin luu trir s& duoc st dung lai cong to do dém cua til trung

thé sir dung lai cho du an duogc lép dat tai tu cong to tai phong diéu khién.

— Hién tai chua c6 thong tu huéng dan vé viéc cai dit ché do ro le bao vé qua dong
giita ngan MC xuéng MBA tai tt RMU va ngan ti MC trung thé tai tram 110kV
trong cac ché do sac (pin 1a tai) va xa (pin 12 ngudn) dé dam tinh chon loc cia hé
thdng bao vé. Pé nghi Nha cip hang tinh toan va hudng dan don vi quan 1y van hanh
cling nhu cac don vi lién quan trong giai doan trién khai thi cong thi nghiém hiéu
chinh dua hé thdng vao sir dung cho phu hop. Viéc cai dit va phdi hop cac cap bao
vé€ duogc thyc hién theo cac nguyén tac:

+ Phéi hop theo thr tu tur gén diém su cd nhit dén xa nhét.

+ Pam bao bao vé cip dudi (RMU) tac dong trude, bao vé cip trén (MC 22kV
tai TBA 110kV) dong vai tro du phong.

+ Khoang cach thoi gian giira cac cap bao vé dam bao theo quy dinh hién hanh.

+ Xem x¢ét dic tinh dong su ¢ han ché cta b PCS trong hé théng BESS, thong
thuong dong ngén mach chi dat khoang 1,1 + 1,2 lan dong dinh murc, do do
can hiéu chinh phu hop ngudng tac dong cua cac bao vé qua dong.

— Du 4n s& trang bi b6 sung 01 Camera giam sat hé thong Pin luu trit 1ip méi va két

no1 vao h¢ thong Camera giam sat hi¢n hiru.
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5.2.1.4. H@ thong tiép dia va chiéu sang:

— Du 4n bd sung hé théng ludi tiép dia tai khu vuc lép dat hé théng Pin luu trit va nbi

vo1 hé thé)ng tiép dia hién hiru tai Tram.

— B6 sung cot dén chiéu sang kém 03 deén chiéu sang cho khu vuc 1dp dit hé thong Pin
luu trir.
5.2.2. Tram bién ap 110kV Long Bién (E1.47)

5.2.2.1. So dd ndi dién chinh:

Tai tram bién 4p 110kV Long Bién (E1.47) dé két n6i hé thdng Pin luu trit 1én Ludi
s tan dung lai ti trung thé hién hiru dang du phong (16 482) dé dau ndi hé théng Pin luu
trit lap dat méi.

Tram bién ap 110kV Long Bién (E1.47) dugc lap hé théng Pin luu trir voi dung
luong 20MWh dugc chia lam 4 khéi luu trit trong 4 Container 20ft, mdi khdi co cong suét
danh dinh 1a 2,5MW va Dung luong bo luu trit - Capability 1a SMWh. Mbi khéi luvu trix
duoc chuyén doi thanh 22kV thong qua hé théng chuyén doi nang lugng PCS va dugc két
nbi voi mot May bién ap tang ap 22kV.
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5.2.2.2. Mit bang bd tri thiét bi:
Toan bd h¢ thong Pin luu trir dugce lap dat tai vi tri dat du phong trong hang rao
hién co.
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Vi tri lép dat hé théng Pin luu trit duwoc chon gﬁn sat mat duong giao thong ndi b
tram, dam bdo du khong gian dé van chuyén Container vao vi tri chan cong trinh.

Déi véi ta 22k V s& tan dung lai ti trung thé hién hitu dang du phong (16 482) trong
phong phan phdi 22kV hién trang dé ddu ndi hé thdng Pin luu trit 1ap dat mai.

Tap 1. Thuyét minh
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5.2.2.3. Phin diéu khién bao vé, do lwong, thong tin va SCADA:
— Phan ngudn tu ding: cip dong bo vai hé thong BESS, tach riéng véi ngudn tu ding
hién hiru tai tram.
— Du 4n str dung lai 01 tu trung thé 22kV ngin 482 di dugc trang bi day du hé théng
diéu khién bao vé, do ludng tai thanh cai C42 dé két ndi hé théng pin luu trix 1én
thanh cai 22kV.
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*Ngin 1§ di 22kV dugc trang bi bao vé bao gém cac chitc ning chinh sau:

Bio vé qua dong cit nhanh va qua dong co thoi gian (F50/51);

Chtrc ning bao vé qua dong cham dat cit nhanh va c6 thdi gian (F50/51N);
Chtrc ning bao vé dién ap thap va dién ap cao (F27/59);

Chtrc ning kiém tra dong bo (F25)

Chtrc ning bao vé chdng hu hong may cét (F50BF);

Chtic nang ghi su ¢b (FR);

Churc nang sa thai phu tai (81)

Chtrc ning giam sat mach cat (F74);

Chtic nang diéu khién ngan 16 (BCU);

— Role Trip / Lockout;

+ + + + + + + o+

— Céc b thir nghi¢m;
— Céc role trung gian, thoi gian, cau chi, con nbi, hang kep, ....

* RMU dwgrc trang bi bio vé qua dong pha va qua dong cham dit (50/51; 50/51N)
6 dic tinh thoi gian ddc 1ap va phu thudce 3 cip.

— Phan SCADA giam sat, diéu khién tram: Bo sung cac tin hiéu két ni tir thiét bi lap
dit mai cua hé thdng pin luu trit v6i hé théng may tinh dau tw moi cua tram 110kV
hién trang két ndi vé Trung tam Diéu do Hé théng dién - Téng cong ty Pién luc
thanh phé Ha Noi (B1) va Trung tAm giam sat dit tai Cong ty Ludi dién cao thé
thanh phd Ha Noi (X6) theo quy dinh.

— Céng to cho hé théng pin lIuu trir s& duoc st dung lai cong to do dém cua ti trung
thé sir dung lai cho du an duoc lip dit tai ti cong to tai phong diéu khién. Hién tai
chua c6 thong tu hudng dan vé viée cai dit ché do ro le bao vé qua dong giita ngan
MC xubéng MBA tai ti RMU va ngan ti MC trung thé tai tram 110kV trong cac ché
d6 sac (pin 1a tai) va xa (pin 1a ngudn) dé dam tinh chon loc ciia hé thong bao vé.
Dé nghi Nha cép hang tinh toan va huéng dan don vi quan 1y van hanh ciing nhu
cac don vi lién quan trong giai doan trién khai thi cong thi nghiém hiéu chinh dwa
hé théng vao st dung cho phu hop. Viéc cai dit va phdi hop cac cap bao vé dugc

thuc hién theo cic nguyén tac:
+ Phdi hop theo thir ty tir gan diém sy c6 nhat dén xa nhét.

+ Pam bao bao vé cép dudi (RMU) tac dong trudc, bao vé cép trén (MC 22kV
tai TBA 110kV) dong vai tro du phong.
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+ Khoang cach thoi gian giira cac cap bao vé dam bao theo quy dinh hién hanh.

+ Xem x¢ét dic tinh dong su ¢d han ché cia b PCS trong hé théng BESS, thong
thuodng dong ngan mach chi dat khoang 1,1 + 1,2 1an dong dinh muec, do d6

can hiéu chinh phu hop ngudng tac déng cua cac bao vé qua dong.

— Du 4n s& trang bi b6 sung 01 Camera giam sat hé thong Pin luu trit 1ldp méi va két

noi vao h¢ thong Camera giam sat hi¢n hiru.

Tdp 1. Thuyét minh
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5.2.2.4. H@é thong tiép dia va chiéu sang:
— Du 4n bo sung h¢ théng ludi tiép dia tai khu vuc lép dat hé théng Pin luu trit va nbi

v6i hé thdng tiép dia hién hitu tai Tram.
— B0 sung cot dén chiéu sang kém 03 dén chiéu sang cho khu vuc 1ap dit hé thong Pin

luu trix.

Tap 1. Thuyét minh 50


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: Tang 5, Thap A, Toa nha Xuan Mai, Té Hiéu, Q. Ha Pong, TP. Ha Noi
% THANG LONG S6 dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

5.2.3. Tram bién ap 110kV Mai Lam (E1.41)

5.2.3.1. So d6 ndi dién chinh:

Tai tram bién 4p 110kV Mai Lam (E1.41) dé két n6i hé thong Pin luu trix 1én Ludi
s& tan dung lai ti trung thé hién hiru dang dy phong (16 460) dé diu ndi hé thdng Pin luu
trit lip dat méi.

Tram bién ap 110kV Mai Lam (E1.41) duoc lap hé théng Pin luu trit véi dung luong
20MWh duoc chia lam 4 khdi luu trit trong 4 Container 20ft, mdi khéi c6 cong suat danh
dinh 13 2,5MW va Dung lugng bé luu trit - Capability 1a SMWh. Mdi khéi luu trir dwgc
chuyén ddi thanh 22kV théng qua hé théng chuyén doi nang luong PCS va duge két ndi
v6i mot May bién ap tang ap 22k V.
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5.2.3.2. Mt bang bd tri thiét bi:
Toan bg h¢ thong Pin luu trit dugc lap dat tai vi tri dat du phong trong hang rao hién
cO.
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Vi tri lép dat hé théng Pin luvu tritr dwoc chon gﬁn sat mat duong giao thong ndi bo
tram, dam bdo du khong gian dé van chuyén Container vao vi tri chan cong trinh.

Dbi voi ti 22kV sé tan dung lai ti trung thé hién hitu dang du phong (16 460) trong
phong phan phdi 22kV hién trang dé ddu ndi hé théng Pin luu trix 1dp dat méi.
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5.2.3.3. Phan diéu khién bao v¢, do lwomg, thong tin va SCADA:
— Phan ngudn tu dung: cAp dong bd voi hé thdng BESS, tach riéng véi ngudn tu dung
hién hiru tai tram.
— Du an st dung lai 01 ta trung thé 22kV ngdn 460 da dugc trang bi déy du hé théng
diéu khién bao vé, do luong tai thanh cai C42 dé két ndi hé thdng pin luu trit 1én
thanh cai 22kV.

*Ngin 1§ di 22kV dugc trang bi bao vé bao gém cac chitc ning chinh sau:

Bao vé qua dong cit nhanh va quéa dong co thoi gian (F50/51);

Chte ning bao vé qua dong cham dét cit nhanh va c6 thoi gian (F50/51N);
Chtrc nang bao vé dién ap thap va dién ap cao (F27/59);

Chtrc nang kiém tra dong bo (F25)

Chtic nang bao vé chdng hu hong may cat (FSOBF);

Chtic nang ghi sy ¢b (FR);

Churc nang sa thai phu tai (81)

Chtrc ning giam sat mach cat (F74);

Chtrc nang diéu khién ngin 16 (BCU);

— Role Trip / Lockout;

+ 4+ 4+ + + + + 4+

— Cac bd thur nghiém;
— Céc role trung gian, tho1 gian, cau chi, con ndi, hang kep, ....

* RMU dugc trang bi bao vé qua dong pha va qua dong cham dit (50/51; 50/51N)
¢6 dic tinh thoi gian ddc 1ap va phu thude 3 cip.

— Phin SCADA giam sat, diéu khién tram: B6 sung cac tin hiéu két ndi tir thiét bi lap
dit mai cta hé thdng pin luu trit v6i hé thdng may tinh dau tw moi cua tram 110kV
hién trang két ndi vé Trung tam Diéu do Hé théng dién - Téng cong ty Pién luc
thanh phd Ha Noi (B1) va Trung tAm giam sat dat tai Cong ty Ludi dién cao thé
thanh phd Ha Noi (X6) theo quy dinh.

— Céng to cho hé théng pin luu trir s& duoc st dung lai cong to do dém cua ti trung

thé sur dung lai cho du an dugc lép dat tai tu cong to tai phong diéu khién.

— Hién tai chua c6 thong tu hudng dan vé viée cai dat ché do ro le bao vé qua dong
giita ngan MC xuéng MBA tai ti RMU va ngin ti MC trung thé tai tram 110kV
trong cac ché do sac (pin 1 tai) va xa (pin 1a ngudn) dé dam tinh chon loc cua hé

thong bao vé. Pé nghi Nha cap hang tinh toan va huéng dan don vi quan 1y van hanh
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cling nhu cac don vi lién quan trong giai doan trién khai thi cong thi nghiém hiéu
chinh dua hé théng vao sir dung cho phu hop. Viéc cai dit va phdi hop cac cap bao
vé€ duogc thyc hién theo cac nguyén tac:
+ Phéi hop theo thir tur tir gin diém sy cb nhit dén xa nhét.
+ Pam bao bao vé cip dusi (RMU) tac dong trude, bao vé cip trén (MC 22kV
tai TBA 110kV) dong vai tro du phong.
+ Khoang cach thoi gian giira cac cap bao vé dam bao theo quy dinh hién hanh.
+ Xem xét dic tinh dong su ¢ han ché cia b PCS trong hé théng BESS, thong
thuong dong ngan mach chi dat khoang 1,1 + 1,2 1an dong dinh muc, do d6
can hiéu chinh phu hop ngudng tac dong cua cc bao vé qua dong.
— Du 4n s& trang bi b6 sung 01 Camera giam sat hé thong Pin luu trit 1ap mai va két

nodi vao hé thong Camera gidm sat hién hiru.
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5.2.3.4. H@é thong tiép dia va chiéu sang:
— Du 4n bd sung hé théng ludi tiép dia tai khu vuc lép dat hé théng Pin luu trit va nbi

v6i hé thong tiép dia hién hitu tai Tram.
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— B6 sung cot dén chiéu sang kém 03 deén chiéu sang cho khu vuc 1dp dit hé thong Pin
luu trir.
5.2.4. Tram bién ap 110kV Péng Anh (E1.1)

5.2.4.1. So dd ndi dién chinh:

Tai tram bién 4p 110kV Dong Anh (E1.1) dé két ndi hé thong Pin luu trix 1én Ludi
s& tan dung lai ti trung thé hién hiru dang dy phong (16 470) dé diu ndi hé thdng Pin luu
trit 1ap dat méi.

Tram bién 4p 110kV Déng Anh (E1.1) dugc lap hé théng Pin luu trit véi dung lwong
20MWh duoc chia lam 4 khéi luu trit trong 4 Container 20ft, mdi khéi c6 cong suat danh
dinh 14 2,5MW va Dung luong bd luu trit - Capability 14 SMWh. Mdi khéi luu trit dugc
chuyén ddi thanh 22kV théng qua hé théng chuyén doi nang luong PCS va duge két ndi
v6i mot May bién ap tang ap 22k V.
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5.2.4.2. Mt bang bo tri thiét bi:
Toan bd h¢ thong Pin luu trir duoc lap dat tai vi tri dat du phong trong hang rao hi¢n
co.
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Vi tri lép dat hé théng Pin luu trit duwoc chon gﬁn sat mat duong giao thong ndi b
tram, dam bdo du khong gian dé€ van chuyén Container vao vi tri chan cong trinh.

Déi v6i ti 22kV sé tan dung lai ta trung thé hién hiru dang du phong (16 470) trong
phong phan phdi 22kV hién trang dé ddu ndi hé thong Pin luu trit 1ap dat méi.
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hin diéu khién bio vé, do lwdng,théng tin va SCADA:

243. P
— Phan ngudn tu dung: cip dong bo vai hé thong BESS, tach riéng véi ngudn tu ding

hién hiru tai tram.
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— Du an sir dung lai 01 ti trung thé 22kV ngan 470 di dugc trang bi day du hé thong
diéu khién bao vé, do ludng tai thanh cai C42 dé két ndi hé théng pin luu trix 1én
thanh cai 22kV.

*Ngin 19 di 22kV dwgc trang bi bao vé bao gdm cac chirc niing chinh sau:

Bao vé qua dong cit nhanh va qua dong c6 thoi gian (F50/51);

Chtrc ning bao vé qua dong cham dat cit nhanh va c6 thdi gian (F50/51N);
Chtrc ning bao vé dién ap thap va dién ap cao (F27/59);

Chtrc nang kiém tra dong bo (F25)

Chtc ning bao vé chong hu hong may cat (F50BF);

Chtrc niang ghi su ¢b (FR);

Churc nang sa thai phu tai (81)

Chtic nang gidm sat mach cat (F74);

Chtic nang diéu khién ngan 16 (BCU);

— Role Trip / Lockout;

+ + + + + + 4+ +

— Céc bo thir nghi¢m;
— Céc role trung gian, thoi gian, cau chi, con nbi, hang kep, ....

* RMU dugec trang bi bao vé qua dong pha va qua dong cham dat (50/51; 50/51N)
¢6 dic tinh thoi gian ddc 1ap va phu thudce 3 cip.

— Phan SCADA giam sat, diéu khién tram: B6 sung cac tin hiéu két ndi tir thiét bi lap
dit mai cta hé thdng pin luu trir v6i hé théng may tinh dau tw moi cua tram 110kV
hién trang két ndi vé Trung tam Diéu do Hé théng dién - Téng cong ty Pién luc
thanh phé Ha Noi (B1) va Trung tAm giam sat dat tai Cong ty Ludi dién cao thé
thanh phd Ha Noi (X6) theo quy dinh.

— Cong to cho hé thong pin luu trit s& duge sir dung lai cong to do dém cia tu trung

thé su dung lai cho du an duoc lép dat tai tu cong to tai phong diéu khién.

— Hién tai chua c6 thong tu huéng dan vé viée cai dit ché d6 ro le bao vé qué dong
giita ngan MC xuéng MBA tai ti RMU va ngin ti MC trung thé tai tram 110kV
trong cac ché do sac (pin 1a tai) va xa (pin 1a ngudn) dé dam tinh chon loc cua hé
thong bao vé. Pé nghi Nha cap hang tinh toan va hudng dan don vi quan 1y van hanh
cling nhu cac don vi lién quan trong giai doan trién khai thi cong thi nghiém hiéu
chinh dua hé théng vao sir dung cho phu hop. Viéc cai dit va phdi hop cac cp bao

vé€ dugc thyc hién theo cac nguyén tac:
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+ Phdi hop theo thir tu tir gan diém sy c6 nhat dén xa nhét.

+ Pam bao bao vé cip dusi (RMU) tac dong trude, bao vé cip trén (MC 22kV
tai TBA 110kV) dong vai tro du phong.

+ Khoang cach thoi gian giira cac cap bao vé dam bao theo quy dinh hién hanh.

+ Xem xét dic tinh dong su ¢d han ché cia b PCS trong hé théng BESS, thong
thudng dong ngan mach chi dat khoang 1,1 + 1,2 1an dong dinh muec, do d6

can hiéu chinh phu hop ngudng tac déng cua cac bao vé qua dong.

— Du an tdn dung 01 Camera hién trang lép dat tai vi tri giam sat h¢ théng Pin luu triv

lap moi.
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5.2.4.4. H@ thong tiép dia va chiéu sang:

— Du 4n bd sung hé théng ludi tiép dia tai khu vuc lép dat hé théng Pin luu trit va nbi

vo1 hé thé)ng tiép dia hién hiru tai Tram.

— Tan dung dén chiéu sang lap trén cot thép hinh hién trang dé chiéu sang cho khu
vuc lap dit hé théng Pin luu tri.
5.3. Luwa chon Chién lwgc van hanh t6i wu:

DPdi v6i tram ¢b tai chua cao, chién luge van hanh khong wu tién cat dinh (Peak
Shaving) ma tap trung vao Khai thac chénh léch gia dién (Arbitrage) d€ dat hi¢u qua tai
chinh cao nhat.

Thong $6 van hanh va Hiéu sudt:

Hé théng duoc thiét 1ap van hanh véi cac thong s6 tbi wu dé bao vé tudi tho thiét bi
(8.000 chu ky):

Dai SOC: 10% — 95% (Khai thac 85% dung lugng dinh murc).

Nang lugng thyc xa: 20 MWh x 85% x 0.9 = 15.3 MWh/chu ky.

Tan suit: 01 chu ky sac/xa mdi ngay.

Ké hoach van hanh chi tiét (Tudn thi khung gio EVN):

Khung git Phu tai | Loaigi0' | Chiénlwgcevanhanh | P_-BESS | E xa | gocC
(MVA) EVN (MW) [ (MWh) | o/
Sac: Tan dung
00:00- L e gia dién ré nhat dé nap
. 10.7-16.6 | Thapdiem | 430 “4a SOC tir 5 lén| -3 - 95%
06:00
95%
Du phong: Hé thong sin
06:00 sang dap ung cac I¢énh
-0V - 12.5- ) . diéu do khan cap, pin| 0
17:30 213 | Binhthuong) im 6 trang thai SO ° - 95%
95%
17:30:- 16.6- g(ia}rfe“tfimngi gl ao
22:30 32.8 Cao diém | C19" ' slp & 3.6 15.3 5%
phéang do thi phu tai.
Duy phong: Hé théng nghi
. . ngoi, chi phat cong suat
22:30 - 10.7- | BInRUONE | i khing vo cong hd . ] 50,
24:00 16.6 tro dién 4p nit [udi ndi do °
(0% ton hao P)
TONG TONG NANG LUQONG
CONG XA THUC TE (AC) 15.3

(Trong tinh toan ky thudt, dién nang sac/xa dwoc xac dinh theo mé hinh van hanh duw
kién cé xét dén hiéu sudt, DOD va suy hao ciia hé thong. Tuy nhién, trong qud trinh vin
hanh, hé théng BESS dwoc diéu khién theo chién luoc t6i wu nham khai thac t6i da cong
sudt danh dinh (10 MW) trong cdc khung gio phit hop).
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Luan chtng tinh kinh té va K§ thuat bén virng.

T6i wu héa Chi phi vong doi (LCOE)

Viéc thue hién 01 chu ky sac/xa mdi ngay gitp tdi wu gitta hiéu qua khai thac va tudi tho
hé théng BESS, dong thoi phan b chi phi dau tu thiét bi (CAPEX) trén san lugng dién xa
khoang ~11.200 MWh/nam. Phuong an van hanh nay gop phan duy tri chi s6 LCOE ¢ mirc
hop 1y, nang cao hiéu qua kinh té du 4n va phu hop vé6i dic diém phu tai hién hitu cta tram
va ting tudi tho cta pin luu tri.

Phuong thire "Xa déu" (Constant Power)

Thay vi x4 cuc dai cong suat trong thdi gian ngin, don vi thiét ké lya chon phuong
an xa 6n dinh khoang 1 1MW trong khung gio cao diém budi t6i (18h00-20h00).

Vé k§ thuat:

Viéc duy tri cong suat xa 6n dinh véi C-rate thap gitp cell pin van hanh ¢ diéu kién
nhiét d6 toi wu, giam tai cho hé thong lam maét long (Liquid Cooling), han ché suy giam
dung lugng theo chu ky va gop phan dam bao tudi tho thiét ké > 8.000 chu ky tai diéu kién
EOL = 70%.

Vé van hanh hé théng:

Phuong 4n xa déu gitp hd tro san bang biéu do phuy tai trong khung gio cao diém,
giam ap luc mang tai cho MBA va luéi dién khu vuc, dong thoi nang cao d6 6n dinh va do
tin cdy cung cap dién.

Bang cach ap dung chién lugc van hanh Arbitrage 01 chu ky/ngdy, du an vira dam
bao hiéu qua khai thac kinh té, vira t6i uu tudi tho hé théng BESS va duy tri kha ning dap
g linh hoat cho nhu cau phat trién phu tai trong tuong lai ctia khu vuec.

Viéc lua chon hé théng pin luu trt (BESS) duoc thyc hién theo ti€u chi tdi uu da muc
tiéu (Multi-objective Optimization), trong d6 uu tién cac nut phu tai cé dac tinh tiéu thu
dién phu hop véi co ché dich chuyén phu tai giira gio thap diém va cao diém. Tai céc vi tri
nay, BESS déng vai tro 13 thiét bi diéu tiét cong suat chu dong, gop phan téi vu chi phi van
hanh hé théng dién, nang cao hiéu qua khai thac tai san ludi dién hién hiru va hd trg van
hanh an toan trong cac ché do phu tai twong lai.

5.4. Giai phap diéu khién bao vé, do lrong:

5.4.1. Yéu ciu chung véi hé thong diéu khién bao vé

Dy &n stir dung lai toan bo hé théng diéu khién bao vé hién hitu tai cdc Tram bién ap
Lap thi diém h¢ thong Pin luu tri.

Pé dam bao 6n dinh cho hé théng va an toan cho thiét bi lép dat trong tram, thiét bi
ro le bdo v€ 1ap mdi cho tram can phai ddm bao cac yéu t6: Thoi gian tdc dong ngan, du do
nhay va dg tin cay khi lam viéc vé1 moi dang su .
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Ro le bao v€ cho ngan 16 22kV tai tu trung ap 22kV hién trang dugc tich hop chire
nang diéu khién muic ngan va két ndi dugc voi hé thong may tinh hién hiru tai tram.

*Ngin 19 di 22kV dwge trang bi bao vé bao gdm cac chirc niing chinh sau:

+ Bao vé qua dong va qua dong cham dit c6 huéng (67/67N).
+ Chirc ning bao vé qua dong cat nhanh va qua dong c6 thoi gian (F50/51);
+ Chirc ning bao vé qua dong cham dt ct nhanh va co thoi gian (F50/51N);
+ Chirc ning bao vé dién ap thap va dién ap cao (F27/59);
+ Chirc ning kiém tra ddng bo (F25)
+ Chirc nang bao vé chéng hu hong may cit (F50BF);
+ Chirc nang ghi su ¢ (FR);
+ Chtrc nang sa thai phu tai (81)
+ Chirc ning giam sat mach cét (F74);
+ Chirc ning diéu khién ngin 16 (BCU);
+ Chirc ning bao vé mat dong bd (Out-of-Synchronism Protection)
+ Chuc nang bao v¢ dao (Anti-Islanding Protection)
— Role Trip / Lockout;
— Céc b thir nghi¢m;

— Cac role trung gian, thoi gian, cau chi, con noi, hang kep, ....

* RMU dwore trang bi bao vé qua dong pha va qua dong cham dat (50/51;
50/51N) ¢6 dic tinh thoi gian doc 1ap va phu thudce 3 cép.

— Phan SCADA giam sat, diéu khién tram: B6 sung cac tin hiéu két ndi tir thiét bi lap
dat moi cua hé théng pin luu trir véi hé théng may tinh dau tu méi caa tram 110kV
Phu Cét két ndi vé Trung tam Diéu do Hé thdng dién - Tong cong ty Dién lyc thanh
phé Ha Noi (B1) va Trung tAm giam sat dat tai Cong ty Ludi dién cao thé thanh phd
Ha Noi (X6) theo quy dinh.

— (Cong to cho hé théng pin luu trit s& dugc st dung lai cong to do dém cua ti trung
thé st dung lai cho dy 4n duoc lap dit tai ti cong to tai phong diéu khién (d3 duoc
trang bi trong du an “Xay dung md&i TBA 110kV Phu Cat va nhanh r&”).

— Hién tai chua c6 thong tu huéng dan vé viée cai dit ché d6 ro le bao vé qué dong
giita ngan MC xuéng MBA tai ti RMU va ngan ti MC trung thé tai tram 110kV
trong cac ché do sac (pin 1a tai) va xa (pin 1a ngudn) dé dam tinh chon loc cua hé
thong bao vé. Dé nghi Nha cap hang tinh toan va hudng dan don vi quan 1y van

hanh ciing nhu cac don vi lién quan trong giai doan trién khai thi cong thi nghiém
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hiéu chinh dua hé thdng vao st dung cho phi hop. Viée cai dat va phdi hop cac cip

bao v¢ dugc thuc hién theo cac nguyén tac:
+ Phéi hop theo thir tir tir gin diém su cb nhit dén xa nhat.

+ Pam bao bao vé cip dusi (RMU) tac dong trude, bao vé cip trén (MC 22kV
tai TBA 110kV) dong vai tro du phong.

+ Khoang cach thoi gian giira cac cap bao vé dam bao theo quy dinh hién hanh.

+ Xem xét dic tinh dong su ¢d han ché cia b PCS trong hé théng BESS, thong
thuong dong ngin mach chi dat khoang 1,1 + 1,2 1an dong dinh muec, do d6

can hiéu chinh phu hop ngudng tac dong cua cac bao vé qua dong.

— Thiét bi giam sat chat luong dién ning str dung dong hd da chirc nang tich hop chire
nang Power Quality (Multimeter PQ), cap kém hé théng pin luu trit nang luong, lap
dit tai tu trung thé 22 kV trong TBA 110 kV. Thiét bi c6 kha nang do luong va giam
sat cac thong sd co ban nhu dién ap, dong dién, cong suat, hé sd cong suat, tan so,
song hai (THD va hai bac), nhap nhay dién ap (Flicker) va céc chi tiéu chat lugng
dién niang khac véi cap chinh xac phu hop theo tiéu chuan ap dung. Dit liéu ghi nhan
tir ddng hd Multimeter PQ dugc st dung 1am co sé chinh dé ddi chiéu cac théng sd
tinh toan, danh gia chét luong dién nang va xac nhan viéc dap ing cac cam két van

hanh cta hé théng BESS tai diém dau nbi.

5.4.2. Yéu cau chung hé thong do dém dién ning

— Du an s€ su dung lai hé théng do dém dién nang hién hitu tai cac Tram bién ap Lép
thi diém h¢ thong Pin luu trit, st dung lai cong to do d€m va mach do dém cuia ngan
16 trung ap 22kV tan dung.

— Khi lép dat hé théng Pin luu trir. Tai Tram sé& bd sung thém 01 diém do dém phuc
vu van hanh: 01 vi tri do dém dit tai cac 16 22kV ndi dén hé théng Pin luu trit;

5.5. Giai phap hé thong dién ty dung:

Hién trang céc tram bién ap du kién lép dat BESS dang st dung 02 MBA tu dung
22kV cong suat khoang 100kVA dén 180kVA dé cap ngudn tu dung cho toan bo tram. Mot
MBA tu dung str dung toan b cong sudt dé dap tng phu tai cta tram (bao gdm ca khoi
dong may bom ctru hoa trong trudng hop co su ¢b chira chay), 01 MBA dung dé du phong
trong truong hop MBA kia hu héng.

Hé thong BESS 10MW/20MWh duy kién s& dung hét khoang 216kW tu dung cung
cap cho cac phu tai nhu hé thong didu khién — giam sat, hé thong quan ly pin, h¢ thong diéu
hoa — 1am mat container pin, hé théng phong chdy chira chay, chiéu sang va cac thlet bi
phu tro khac. MBA tu dung hién trang ciia TBA s€ khong dam bao cong suat cung cap cho
hé théng BESS. Giai phap thay thé nang cong suat MBA tu dung, dong thoi thay thé ta AC
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(do dong thanh cai 400A cua tu AC khong con dam bao khi nang cong sudt MBA) khi thuc
hién dong bo trong cac du an BESS cua EVNHANOI, s€ gay lang phi lon, lam giam hi¢u
qua dau tu.

Bang tinh cong suit ty dung du kién cho hé théng BESS duoc cho dudi bang sau:

S6 Cong su.ﬁt Tong cong
STT Hang muc lwong don vi suit (kW)
i (kW)
1 Tu dung cum Pin (HVAC/BMYS) 4 40 160
2 Tu dung cum PCS 2 8 16
3 | MBA & RMU trung thé 2 1.5 3
4 Hé théng quan 1y chung (EMS) 1 5 5
Tong cong suit tw dung (P, kW) 184
H¢ s6 Cosphi 0.85
Tong cong suat tu dung (S, kVA) 216

Do d6, don vi tu van thiét ké dé xuét hé théng ngudn dién tu dung cua BESS dugc
duoc tich hop dong bo trong pham vi cung cAp cta nha san xuat BESS nham dam bao tinh
tuong thich gitra cac thiét bi, nang cao do tin cdy van hanh va thuén loi trong cong tac lap
dat, van hanh va bao tri hé thong. Hé thong nay duoc thiét ké doc 1ap v6i hé théng ngudn
tur dung cua TBA 110kV, dam bao khong anh huong dén ché d6 van hanh va dd tin cay
cung cap di¢n cho cac phu tai ty dung cua tram.

5.6. Hé thong chdng sét, noi dat:

H¢ thong chéng sét:

—  thiét ké bd sung cot chiéu sang, chdng sét tai TBA 110kV San Bay Noi Bai (E1.42);
Long Bién (E1.47), Mai Lam (E1.41). P4i voi TBA 110kV Pong Anh (E1.1) s&
tan dung lai h¢ théng chéng sét tai cac cOt thép hinh hién trang.

H¢ thong néi dat:

— Toan bd cac TBA 110kV San Bay N6i Bai (E1.42); Long Bién (E1.47), Mai Lam
(E1.41), Pong Anh (E1.1) déu da duoc trang bi hé théng ndi dat bang day va coc
thép ma kém. Do vi tri lap dat BESS 1a cac khu dat trong chua lap dat thiét bi, hién
trang khong dugc trang bi dﬁy du hé théng coc ludi ndi dat, dé dam bao an toan khi
van hanh hé théng BESS, TVTK dé xuét hé thong tiép dia cua hé thong BESS sé&
duoc thiét ké ludi riéng biét (hé day va coc thép ma kém) va dugc dau ndi vao ludi
nbi dat hién trang.

5.7. Hé thong chiéu siang, diéu hoa thong gié

— Hé thdng chiéu sang, diéu hoa thong gi6 cua hé théng BESS: Pugc trang bi tich hop

trong cac Container theo giai phap ciia don vi cap hang.

— H¢ thong chiéu sang ngoai troi: Bo sung cdt dén chiéu sang kem 03 deén chiu sang
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cho khu vuc ldp dat hé théng Pin luu trit tai TBA 110kV San Bay Noi Bai (E1.42);
Long Bién (E1.47), Mai Lam (E1.41), tin dung dén chiéu sang ldp trén cot thép hinh
hién trang ddi véi TBA 110kV bong Anh dé chiéu sang cho khu vuc lép dat hé

théng Pin luu tri.
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CHUONG 6: HE THONG THONG TIN LIEN LAC VA SCADA

Dy 4n: “Lap dit pin luu trit tai cic TBA 110kV khu vye Bac Song Hong” & sur
dung lai toan bo hé thong thong tin lién lac hién c6 tai cac Tram bién ap 110kV Dong Anh,
Mai Lam, San Bay N1 Bai, Long Bién.

Hé th‘f)ng Cqmera tai cac tram 110kV Pong Anh da dugc dau tu tir giai doan trudc,
khong can dau tu b6 sung trong giai doan nay. Tai tram 110kV Mai Lam, San Bay Noi Bai,
Long Bién ldp dat bo sung 01 camera gidm sat thiét bi.

6.1. Hé thong camera giam sat tich hop
< Yéu cau chung: ) ’

- Cac camerara do phan giai cao (megapixel), chat lugng hinh anh sac nét, khong bi
méo dang du ¢ khoang céch xa.

- D& dang truy nhap dé thuc hién cac chirc ning quay, quét, zoom, cai dit camera va
diéu chinh hé thong tir xa thong qua IP

- Linh dong va kha ning mé rong dé dang

- Viéc giam sat, ghi hinh, quan 1y cac camera, truy nhap tir xa, diéu khién cac camera
quay quét cling nhu cau hinh céac 1/0...dugc thyc hién boi phan mém quan 1y camera
chuyén dung. Phan mém nay dugc cai dat tai 2 may tinh diéu khién dit tai tram va
Trung tdm diéu d6. Phin mém quén 1y va diéu khién hé thong camera c6 tinh mo,
dam bao kha nang két ndi v6i cac thiét bi ciia nhiéu hing san xuat, c¢6 kha ning tich
hop quan 1y chung véi hé théng canh bao chdy, canh bao an ninh va dam bao kha
ning dong bod hoa va két ndi voi trung tAm van hanh thanh hé thong théng nhat.

- Hé thong camera giam sat co kha nang két nbi vai it nhat 36 camera, chudn hinh anh
MIPEG/MPEG, H264; hinh anh dugc luu trit it nhat 14 ngay. Hinh 4nh camera giam
sat duoc truyén vé phong diéu khién Trung tim cta tram

- Toan bd hé thong thiét bi va duong truyén tin hiéu dam bao khong bi anh hudng bai
cac hé théng khéc lap dat chung hodc riéng ré.

- Tron b dy du hé thong cip ngudn cho camera, gia d&, cap va phu kién dau ndi.

- Yéu cau dic tinh k¥ thuat co ban cho camera lap dit:

+ Camera IP, twong thich chuan ONVIF,CGI, c6 kha nang hién thi hinh anh, video,
dam bdo kha nang truy xuét dir liéu tai chd, tir xa; c6 ché do bao mat va phan
quyén diéu khién, ddng thoi c6 kha ning két ndi da dang véi cac thiét bi ghi
hinh, phan tich hinh anh khac. Tich hop nhiéu chuan giao thirc thong dung
(IPv4/IPv6, HTTP, TCP/IP, UDP, UPnP, ICMP, IGMP, RTSP, RTP, SMTP,
NTP, DHCP, DNS, FTP, QoS).

+ Camera loai IP mau, quan sat ngay, dém (20 lux ngoai troi), cam bién hinh anh
t6i thiéu 1.3 Megapixel, do phan giai full HD. Tc d6 ghi hinh (1~60fps). Tuy
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thudc vao d6i tuong can quan sat ma co thé nang cao yéu cau.

+ Tam hoat dong t6i thiéu 20m, zoom 10X.Tuy thudc vao dbi twong can quan sat
ma c6 thé nang cao yéu cau.

+ Tich hop nhiéu chuén nén hinh anh thong dung H.264H/H.264B/ H.264/ MIPEG

+ Tiéu chuin bao vé: IP66 (déi vO1 camera ngoai troi), nhi¢t do -20°C-60°C, do
am >90%., IP 55 (trong nha)

— Pham vi du 4n thuc hién bd sung 01 camera PTZ gidm sat khu vuc lép dat hé théng
Pin luu trit tai Dy an bo sung hé thong ludi tiép dia tai khu vuc lap dat hé thong Pin
luu trr va no1 vo1 hé thong tiép dia hién hitu tai TBA 110kV San Bay No1 Bai
(E1.42); Long Bién (E1.47), Mai Lam (E1.41). B61 voi TBA 110kV DBdéng Anh
(E1.1) s€ tan dung lai camera hién hitu tai cac cdt thép hinh hién trang.

- B6 sung cac phu kién két ndi hé théng camera hién hiru.

— Bb sung 01 camera PTZ gidm sat khu vuc lép dat hé théng Pin luu trit tai Dy 4n bo
sung h¢ thong ludi ti€p dia tai khu vuc lap dat hé thong Pin luu trit va noi véi hé
thong ti€p dia hién hiru tai TBA 110kV San Bay No§i Bai (E1.42); Long Bién
(E1.47), Mai Lam (E1.41). Boi voi TBA 110kV Bong Anh (E1.1) s€ tan dung lai
camera hién hiru tai cac cot thép hinh hién trang.

- Thyc hién khai bio camera m&i cdu hinh thiét bi ghi hinh v6i hé théng may chi tai
t6 thao tac luu dong, trung tAm giam sat va trung tim diéu khién.

— Hé thdng camera giam sat sau sau dy an dugc két ndi Cong ty ludi dién cao thé TP
Ha Noi1 (X06) thong qua hé thong mang WAN bang giai phap IP.

— Hé théng camera giam sat sau khi két ndi vé Cong ty ludi dién cao thé TP Ha Noi,
chia sé dir li¢u hé thong camera sang Trung tdm diéu do h¢ thong dién TP Ha Noi
phuc vu giam sat hinh anh khu vuc van hanh thiét bi dién.

6.2. Cap tin hi€u va phu kién

» Cap thong tin

- GOm nhiéu cdp day dong xoan lai voi nhau nham chong phat xa nhidu dién tir.
- €6 16p v6 boc chéng nhidu tir bén ngoai va chong phat xa nhidu bén trong.
» Cap ha ap
- bién ap 600/1000V, dac tinh cac 16p tinh tir trong ra ngoai:
- L&i dong theo tiéu chuan IEC — 228 (s6 soi bén > 7).
- Lép cach dién téng hop, co phan biét gitta cac 16i bang mau hoic s6.
- Lép dém bang chét déo tong hop.
- Lép boc bén trong bang nhya tong hop.
- Lép dong xoan chéng nhidu.
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- Lép bao vé ngoai bang nhya tong hop mau den, c¢6 kha ning chdng chudt, dap ung

tiéu chuan chéng bén lira (Flame Propagation Tests) IEC - 332.
> Phu kién bao gom:

- Dau cbt, chi tiét cd dinh cap vao khung tu, cac chi tiét dé danh sb cap, danh s 16
cap.

- Trong bang ké thiét bi d3 dua vao sb luong va cac chirc ning cua cac ti diéu khién,
bao vé va cac ta ddu day... Riéng s6 lugng va chung loai cap ha 4p trong bang ké thiét
bi chi dua vao con sé tam tinh dung dé tinh toan chi phi cong trinh. S6 lwong va chung

loai cap chuan xéc s€ dugc dua ra khi 1ap dé an thi cong.

6.3. Hé thong SCADA
6.3.1.Hién trang hé thong SCADA tai tram
6.3.1.1. Hién trang hé thong SCADA tai tram E1.42 San bay Nji Bai

-Hé théng may tinh cua tram dang sir dung hé thong diéu khién ctia hing Simens
(Phan mém Sicampas st dung theo IEDs (datapoints unlimited)) két ndi 1én Trung tim
diéu do hé thong dién mién Béc thong qua giao thuc IEC60870-5-101 va két ndi voi Bl
thong qua giao thirc IEC60870-5-104. (Cong ty Luéi dién cao thé TP Ha Noi dang thuc
hién trién khai thi cong du an “Chuén hoa giao thirc két ndi IEC60870-5-104 tai cac tram
bién ap 110kV va hoan thién hé théng may tinh Gateway, may tinh k§ su” trong d6 c6 hang
muc chuyén dbi giao thirc tir TBA E1.42 San Bay Noi Bai két n6i 1én NSO tir IEC-101
sang IEC-104).

Hé thong phin mém SCADA hién hiru dang st dung 842 tin hiéu/ datapoints
unlimited.

6.3.1.2. Hién trang hé thong SCADA tai tram E1.47 Long Bién

-Hé thong may tinh cua tram dang sir dung hé thong diéu khién ctia hang Zenon véi
license 4500 datapoints (Hién dang st dung két ndi 1én Trung tdm diéu d6 hé thong dién
mién Bic thong qua giao thirc IEC60870-5-101 va két ndi voi Bl thong qua giao thirc
IEC60870-5-104. (Cong ty Luoi dién cao thé TP Ha Noi dang thuc hién trién khai thi cong
du 4n “Chuan hoa giao thirc két néi IEC60870-5-104 tai cac tram bién ap 110kV va hoan
thién hé thong may tinh Gateway, may tinh k¥ su” trong d6 c6 hang muc chuyén doi giao
thire tr TBA E1.47 Long Bién 2 két ndi 1én NSO tir IEC-101 sang IEC-104).

Hé thong phan mém SCADA hién hitu dang st dung 1159/4500 datapoints.
6.3.1.3. Hién trang hé thong SCADA tai tram E1.41 Mai LAm

-Hé thdng may tinh cua tram dang sir dung hé théng diéu khién cua hing Zenon véi
license 4500 datapoints két ndi 1én Trung tdm diéu do hé théng dién mién Béc thong qua
giao thirc IEC60870-5-101 va két ndi voi B thong qua giao thirc IEC60870-5-104. (Cong
ty Ludi dién cao thé TP Ha Noi dang thyc hién trién khai thi cong du 4n “Chuan héa giao
thirc két ndi IEC60870-5-104 tai cac tram bién ap 110kV va hoan thién hé thong mdy tinh
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Gateway, may tinh ky su” trong do c6 hang muyc chuyén d6i giao thtrc tir TBA E1.41 Mai
Lam két no1 1én NSO tr IEC-101 sang IEC-104).

Hé théng phan mém SCADA hién hitu dang sir dung 1327/4500 datapoints.
6.3.1.4. Hién trang hé thong SCADA tai tram E1.1 Péng Anh

-Hé thdng may tinh cua tram dang str dung hé théng diéu khién cua hing Zenon véi
license 4500 datapoints két ndi 1én Trung tam diéu d6 hé thong dién mién Bic thong qua
giao thirc IEC60870-5-101 va két ndi véi Bl thong qua giao thirc IEC60870-5-104. (Cong
ty Ludi dién cao thé TP Ha Noi dang thuc hién trién khai thi cong du 4n “Chuén hoa giao
thirc két ndi IEC60870-5-104 tai cac tram bién ap 110kV va hoan thién hé thong may tinh
Gateway, may tinh k¥ su” trong d6 c¢6 hang muc chuyén d6i giao thirc tir TBA E1.1 Pong
Anh két néi 1én NSO tir IEC-101 sang IEC-104).

Hé thong phan mém SCADA hién hitu dang sir dung 3070/4500 datapoints.
6.3.2.Giai phap cho hé thong SCADA

Pé thyc hién chirc naing SCADA dbi véi cac phan tir hé thong BESS lap méi tai Tram
bién ap 110kV du an sé& sir dung céc thiét bi va kénh truyén tai cdc Tram bién ap nay dé két
nbi voi Trung tim diéu khién (X2) va Trung tdm giam sat ciia Cong ty ludi dién Cao thé
Ha Nai.

Ngin xuat tuyén 22kV st dung trong pham vi dy an két ndi vé hé thong SCADA hién
trang tai tram.

SO DO GIAO THUC TRUYEN THONG EMS TRAM - TTDK & TTGS
THEO GIAO THUC IEC 60870-5-104 (TCP/IP)

EMS TRAM (TAI TRAM) —— TTDK (TRUNG TAM DIEU KHIEN) - HE THONG SCADA/DMS
IEC 60870-5-104 (TCPIIP]
: « TCP Port: 2404 Firewall TTDK |EC 60870-5-104 Server SCADA/DMS Servers Operator Workstations
| *+ Mode: Client (EMS Tram) (Inbound) (Front-End/Comm Server) (Application Servers) (Piéu do vién)
- | Server (TTRK/TTGS)
|+ Direction: Hai chiéu :>
| (Send/Receive) —
HMI / Engineering EMS Server e S
Workstation (IEC 60870-5-104 Server) = t T 1 |
b 2 MANG IP WAN — Historian /
E (Fiber/MPLS/VPN) CSDL TTPK
Switch LAN TTBK
> Firewall EMS
Historian / omBom :
CSDL Tram LAN Tram TTGS (TRUNG TAM GIAM SAT) - CO DATADIODE 1 CHIEU
|IEC 60870-5-104 (TCP/IP) Firewall TTGS IEC 60870-5-104 Server SCADA/DMS Servers Operator Workstations
T + TCP Port: 2404 (Inbound) ~ Datadiode 1 chiéu  (Front-End/Comm Server)  (Application Servers) (Gidm 54t vién)

—+ Sau datadiode: 1 chiéu

| | ] « Mode: Client (EMS Tram) H I E AR
______ v ¥ ¥ \ —» Server (TTGS) il . 5 AT 4_,9 Q
| = —-— | « Direction: Hai chidu
m ‘o } (Send/Receive)

RTU IED PMU | (tlr EMS — TTGS)
) ,. Historian /
Thiét bi hién truéng Déng b théf gian (NTP) =] cspLTTGS
NTP Server (TTOK/TTGS) <~~~ Sw‘m' ALY 2
UDP Port: 123
CHU THICH: THONG TIN GIAO THUC IEC 60870-5-104: DU LIEU TRAO D01 CHU YEU: LOI iCH PAT BUTC:

Luéng truyén thong IEC 60870-5-104 dén TTBK | « Giao thic: EC 608705-104 + Telemetry (Gid trj do) +/ Chuéin mé, tin ciy, phé bién trong nganh dién

———  Luéng truyén thong IEC 60870-5-104 dén TTGS o TCRTIP & BN  HB trg truyén théng qua mang IP WAN

~--> Déng b thi gian NTP (UDP 123) | e TCP 2408 « SOE (Sequence of Events) 7 Datadiode bio dim truyén di ligu 1 chiéu
Két ndi nii by LAN tai tram/TTOK/TTGS. + Ché dé két ndi: Client (EMS Tram) — Server (TTDK/TTGS) + Counter (Biém) an tobn 3 TTGS (khing th truy nguyc)
Viing mang / thanh phin « Truyén théng 2 chidu: Telemetry, Event, Alarm, SOE, Command ACK.. * Comman d / Control ¥ Bao mat thong qua VPN/IPSec (néu yéu cdu)

 HB trg ddng ba thii gian (NTP)

+ Command ACK / Response
¥ D& dang md réng, tich hop hé thdng

Céc thiét bi cua hé théng giam sat diéu khién hé théng BESS tai cac Tram bién E:Ip
110kV Bong Anh, Mai Lam, San Bay No§i Bai, Long Bién dugc trang bi bao gom phan
chinh nhu sau:
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- 01 may tinh chu SCADA & EMS kém 01 man hinh 27" cung cap cac chirc ning
két nd1, thu thap, giao diér} giam sat va dié1,1 khién hé thong pin 1u'u trir, luu trir toan bd dir
liéu lich sur van hanh va ho trg phan tich, cau hinh, bao tri hé thong:

+ Két ndi thu thap dir liéu tur cac thiét bi IEDs cua hé thong pin Iuu trit BESS bao
gom PCS, BMS, h¢ thong may bién dp va dong cat trung the (MV).

+ Tich hop EMS d¢ thyc hién diéu khién h¢ thong BESS, bao dam van hanh ti uu,
dap tng 1énh diéu d6 va tuan thu cac yéu cau ky thuat ludi dién (Grid Codes) cua Qudc
gia.

+ Tich hop giao dién van hanh nguoi may HMI dé van hanh thoi gian thuc cho toan
bo h¢ thong BESS.

+ Tich hop hé théng luu trit dit liéu qua khir HIS dé thu thap, xtt 1y va luu trit dit lidu
qua khtr van hanh cua h¢ thong BESS trong cac di€u kién van hanh binh thuong cing nhu
khi ¢6 sy c6. Cung cap cac cong cy, ing dung cho phép cau hinh, bao tri va ho trg bao cao,
phan tich.

_+ Két nbi tryc tiép tir hé théng BESS vé Trung tam diéu khién (X2) bing 1 kénh
truyén doc 1ap qua mang WAN-HTD vién thong dung riéng, khong st dung chung kénh
vo1 kénh SCADA tai tram hién hiru.

* May tinh chi SCADA & EMS dugc cai dit cac phan mém BMS, EMS tach biét
vOi may tinh Server/Gateway hién hitu tai tram dé tach biét h¢ thong (doc lap phan clng)

nham han ché anh huong, gay xung dot voi cac phan mém diéu khién tram (SicamPas,
Zenon,...) dén hé thong SCADA hién hitu.

- 01 Switch quang cong nghiép (IEC 61850)- layer 2 cung cap: 04 combo+ 8 cong
dién + 24 cong quang da mode: thiét 1p va quan ly két ndi noi bo hé théng, dong thoi két
ndi véi hé thong mang LAN hié¢n hiru cia Tram bién 4 ap.

- 01 thiét bi tuong lira (Firewall): Thiét 1ap két ndi mang nham dam bao an toan thong
tin va bao mat dur liéu.

- Cac thiét bj phan cimg SCADA & EMS dugc dong bo thoi gian theo giao thir SNTP
tir nguon GPS hién hitu tai tram.

- Céc cap mang LAN, cap quang dé két ndi cac thiét bi 1ap méi (role bao vé, BCU,
RMU, PCS,...) thuoc du an.
6.3.2.1. Phin cép diéu khién

Hé théng BESS va tram bién ap duoc thyc hién voi cac cép sau:

Cép 1: Cap Trung tim diéu do hé thong dién:

- Thong qua may SCADA & EMS déu tw méi tram bién ap, hé thong BESS dugc
diéu khién va giam sat boi h¢ thong SCADA cua cac cap di€u do. Hé thong SCADA &
EMS cua BESS két ndi va trao do6i dir liéu thong qua giao thue ti€u chuan IEC 60870-5-
104.

Ciap 2: Cap Tram bién ap
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SCADA & EMS cho hé thong BESS: Két ndi va thu thap dir liéu hé thong BESS va
céc thiét bi lién quan. Ty dong thyc hién cac churc ndng diéu khién sac/xa, cac chuc nang
diéu khién tbi wu theo cic ché dd van hanh va 1énh diéu khién tir cac hé théng giam sat
diéu khién trung tdm, van hénh vién.

SCADA & EMS ket ndi va tich hop dit liéu voi hé théng tur _dong hoa tram bién ap
(SAS), ciing nhu két ndi dén hé thong SCADA/EMS trung tim Diéu do Hé thong dién TP
Ha Noi theo giao thirc IEC 60870-5-104.

Cép 3: Cép diéu khién nhém thiét bj

- Cap diéu khién nhom thiét b bao gom thiét bi diéu khién mirc ngan (BCU), relay,....
cua tram bién ap, cac thiét bi PCS, BMS, Data Logger... ciia h¢ thong BESS. Cac thiét bi
dugc trang bi giaq dién dé thuc kiép cac thao tac diéu khién tai cho va thu cong; tich hop
cé}c giao ’thl'J:c truyéq thong ti€u chuan nhu IEC 61850, DNP33 qubus TCP/RTU, CAN,...
de két ndi va trao doi dir licu véi hé thong giam sat diéu khién cap Tram bién ap.

Cap 4: Cap diéu khién thiét bj

- Cép ,diéu khién thiét bi dugc thuq hién béng giao dién, cong tic, nat an,... duoc lép
dat trén thiét bi hodc & phia trudc tu thiét bi.
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So db phan cip giam sat diéu khién
6.3.3.Giai phap hé thong két néi thiét bi BESS dén Trung tAm giam sat tir xa ciia
Cong ty lw6i dién cao thé TP Ha Ngi (Mang OT):

6.3.3.1.Ha ting tai Trung tAm giam sat tir xa ciia Cong ty lw6i dién cao thé TP Ha
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Noi.

> Hién trang ha tang thu thip thong tin BESS tai tai Trung tim giam sat tir xa
cia Cong ty luwdi dién cao the TP Ha Noi.

Tqi Trung tdm van hanh X6 hi¢n dugc trang bi hé théng may tinh chu Workstation
chinh dé theo doi TBA trong khu vuc quan 1y nhu sau:

- 01 May tinh chu phuc vy thu thap tin hiéu va giam sat nhiét do cap ngam DTS ky
hiéu 1a CP1 lap tai td mdy tinh chi1 s6 2. Mdy tinh hién dugc trang bi phin mém theo kiéu
phan tan theo hang.

- 01 may tinh chu phuc vu két ndi va trao dbi dir liéu v6i Trung tam diéu d6 X2 ky
hi¢u 1a may s6 03 lap tai t may tinh chu so 1.

- 03 may tinh chu phuc vu thu thap tin hi€u camera tai tram bién ap thudc pham vi
quan 1y ky hiéu may s6 01, 02 va 04 lip tai ti may tinh cht s6 1. Phan mém cho hé thong
may tinh chu dé thu thap va theo doi céc tin hi€u camera dugc trang bi theo kiéu tap trung
1 phan mém ban quyén.

Hé théng may tinh dé thu thap va gidm sat tin hiéu Acquy va cham dat DC online; hé
thong thu thap va giam sat tin hiéu PCCC hién dang duoc trang bi trong dé an khac véi hé
thdng phan mém kiéu tap trung.

’ Thiét bi mang switch layer 3, switch layer 2 cua mang WAN METRO. Hi¢n nay cac
thiét bi nay da dugc két no1 voi hé thong camera giam sét, hé thong PCCC, h¢ thong gidm
sat nhiét d§ cap ngam va giam sat ac quy va cham dat DC online.

> Giai phap ha tang thu thap thong tin hé thong BESS tai Trung tim giam
sat tir xa cia Cong ty ludi dién cao theé TP Ha Noi.

Ha tang phan cung:

+ May tinh chu phuc vu giam sat h¢ théng BESS tai cac TBA va cac phan thiét bj
khac dang duoc trién khai dau tu trang bi trong du an: “Thi diém lap dat pin luu tri tai cac
TBA 110kV trén dia ban thanh phd Ha N6i”.

+ Pé dam bao an toan an ninh thong tin tai Trung tim giam sat X6 can trang bi 01
bd Datadiot (Giai phap cong 1 chiéu USG) nhiam cho phép nhan dit liéu mot cach an toan
tir hé théng OT vao IT s& duoc trién khai dau tu trang bi trong dy an: “Thi diém lap dat pin
luu trir tai cac TBA 110kV trén dia ban thanh phé Ha No1”.

Ha tang phan mém:

Hé thong mang ctia EVNHANOI hoan toan ¢ thé két hop dé sir dung cho cong tac
thu thap dir liéu van hanh tai TBA, phuc vu cho muc dich giam sat tir xa cua tr xa cia
Cong ty lu6i dién cao thé TP Ha Noi va hé thong thiét bi an ninh mang, thiét bi Switch
layer 3 dé dam bao cho két ndi tir tir xa ctia Cong ty luéi dién cao thé TP Ha Noi vé trung
tam diéu khién cua Trung tam Diéu d6 Hé théng dién TP Ha Noi, tram bién ap va toi cac
trung tAm khac, cling nhu két ndi chia sé dit liéu voi mang IT.

Giai phap két ndi ciia dé an nay, hé thong BESS lip moi s& két ndi thong qua mang
WAN HTD vé Trung tdm gidm sat ciia X6 theo giao thirc IEC-60870-5-104 dam bao md
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hinh thu thap du li¢u téng thé cho toan b cac cong trinh trién khai BESS sau nay, khong
anh huong dén cong trinh chuyén doéi TTGS tur OT ra IT.

Két ni cac dir liéu giam sat tai cic tram thudc pham vi quan 1y; cdu hinh c4c tin hiéu,
thir nghiém day du cac chtc ning giam sat, canh bao, luu trir, backup dir li¢u trong hé
thdng theo cac tinh hudng gia 1ap; chuyén giao cong nghé, dio tao, huéng dan van hanh.

Luu y: Viéc két noi nay sé can sw ho tro ky thudt cua nha san xudt hodc dai ly phan

phoi thiét bi BESS phoi hop trong qua trinh lap dat va ket noi.
6.3.3.2. Pwong truyén két ndi cac hé thong BESS vé Trung tim giam sat tir xa ciia

Cong ty lwéi dién cao thé TP Ha Noi

Hé thong BESS két ndi vao Switch layer 2 mua méi va thong qua Firewall dé nham
dam bdo an toan thong tin, bao mat dit li¢u ro1 truyén qua Switch layer 3 hién hiru cua tram
va cdc tin hi€u do dugc truyén vé Trung tdm gidm sat tr xa ciia don vi quan 1y van hanh
Cong ty ludi dién cao thé TP Ha Noi thong qua ha ting mang truyén dan WAN HTD c6
san. Tai Trung tam giam sat tur xa cua don vi quan ly van hanh (Cong ty luéi dién cao thé
TP Ha Noi) ¢6 thé xem tryuc tiép cac thong s, tin hi¢u canh bao, giam sat hé thong BESS
cua cac tram.

6.3.3.3.Yéu cau vé duong truyén két ndi
Pé dam bao cho h¢ théng hoat dong hiéu qua, cac tram can dugc thiét 1ap duong
truyen vo1 mot s6 yéu ciu sau:
Tai céac tram bién 4 ap 110k V:

Céc thiét bi vat 1y tai TBA duoc két ndi véi switch trude khi két ndi vao mang ludi
WAN HTD.

Cac Tsz& duqq quy hoach dai IP doc 1ap vdi nhau va véi cac dich vy khéc. Mbi TBA
thudc nhom t6 doi can thiét 1ap riéng re.

IP cua dich vu tai cac TBA sé& duoc cau hinh vao trong mang WANHTD.

a. Quy mé cac cong viéc can thuc hién tai X6:

—  D6i véi hé thong Camera, hé thong gidm sdt an ninh chong dot nhdp:
+ Khai bao bo sung tin hiéu Camera giam sét lap mai .

— Doi véi hé théng PCCC trang bi moi cho hé théng Pin lyu trit: dy dn trang bi tu
trung tam bdo chdy tich hop tron b trong cdc Container va san sang cong truyén
théng va kénh truyén théng tin dé két néi véi hé thong PCCC hién hiru tai Tram
ciing nhw hé théng giam sdt tap trung tai X6 théng qua kénh truyén hién cé tai Tram
bién dp.

— (Can ctr so d6 ndi dién chinh cta tram bién ap, can cr vao yéu clu cla cong tac van
hanh, thong bao s6 5933/TB-EVNHANOI ngay 25/6/2026 cta Tong cong ty dién
luc TP Ha Noi vé viéc théng nhét danh sach dit liéu hé théng pin luu trir nang lugng
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vé Trung tim Diéu khién va Trung tim Giam sat nhu sau:

+ Dir liéu trao doi gitta tram va Trung tAm giam sat s& bao gdm tt ca cac tin hiéu
do luong - Al, canh bao - SI, trang thai thiét bi - DI cta toan tram duoc téng hop nhu &
Béng trong phu luc dinh kém.

6.3.4.Giai phap h¢ thong két noi thiét bi BESS dén Trung tim Diéu do Hé thong di¢n
TP Ha N¢i (Mang OT):

6.3.4.1.Giao thirc truyén tin

Giao thirc str dung dé két ndi giira hé théng SCADA cua tram voi Trung tim Piéu
d6 Hé thong theo thu tuc IEC 60870-5-104 hién hitu tai cac Tram bién ap.

6.3.4.2.Puong truyén két ndi cac h¢ thong BESS vé Trung tim Diéu do Hé thong
dién TP Ha Noi

Hé théng BESS két ndi vao Switch layer 2 mua méi va thong qua Firewall dé nham
dam bao an toan thong tin, bao mat dit liéu roi truyén qua may tinh Server & EMS trang bi
moi tai tram va cac tin hiéu dé duoc truyén vé Trung tam Diéu do Hé théng dién TP Ha
No6i thong qua ha tﬁng mang OT c6 san. Tai Trung tim Diéu d6 Hé théng dién TP Ha Noi
c6 thé xem truc tiép cac thong sd, tin hidu canh bao, giam sat, diéu khién hé théng BESS
cua cac tram.

Heé thdng BESS sé& két ndi truc tiép tir hé thong BESS vé Trung tim diéu khién (X2)
bang 1 kénh truyén doc lap qua mang WAN-HTD vién thong dung riéng, khong sir dung
chung kénh vé1 kénh SCADA tai tram hién hiru.
6.3.5.Ché d6 van hanh:

I. Giam sat va diéu khién (SCADA & EMS)
1. Giam sat h¢ thong BESS:
< Giam sat tong quan va so d6 Single line: Cung cép ci nhin tong thé vé hé thong,
hién thi so do 1 soi tryc quan dé theo ddi trang thai van hanh va ludng cong suat.
< Man hinh giam sat cabin Battery: Cung cap giao dién truc quan dé theo ddi tinh
trang van hanh cua cabin chira pin, bao gém nhiét dJ, trang thai quat/lam mat, canh
b4o an toan va cac thong sé méi trudng nham dam bao van hanh 6n dinh va an toan
cho hé théng BESS.
% Giam sat PCS: Theo ddi chi tiét tinh trang hoat dong ctia b chuyén d6i ngudn cong
suat (PCS) bao gom céc thong sb dién ap, dong dién, cong suat va ché d6 van hanh

2. Ché d9 van hanh ty dong ciia EMS:
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% Phan mém EMS cho phép thiét 1ap tu dong cac thuat toan ludi dién nang cao:
+ Cit dinh phu tai (Peak Shaving): Phat dién vao gio cao diém dé giam tai cho ludi.
+ Dich chuyén ning luong (Energy Shifting): Sac pin vao gid thap dién va xa vao gitro cao
diém.
+ Piéu tin & Diéu ap: Tu dong diéu chinh cong suat P.Q (Frequency/Voltage Control)
theo tin hiéu va yéu cau tir ludi dién lyc.
3. Quan ly cinh b4o va hd trg quan ly
%+ Canh bao dugc phan loai ro rang theo mirc dg: Warning (Canh bao sdém) va Critical
(Su ¢6 nghiém trong).
% Hé théng hd tro quan 1y thé nhu Red tag, Yellow tag,... dé vo hiéu héa 1énh diéu
khién (khoa phan mém) ddi véi cac thiét bi dang duoc bao tri, stra chira.

6.3.6.B4ao tri:

Nha thau thi cong can cam két dap tmg nodi dung yéu cau vé bao hanh theo ding quy
dinh, cung cap hd trg k¥ thuat, ké hoach, ndi dung cong viéc dap ing cac yéu cau theo thiét
ke.

6.3.7.Ndi dung cong viéc phan SCADA

Pé thyc hién chirc ning SCADA dbi v6i hé thdng Pin luu trit, cin ct theo cic quy

dinh hién hanh, nd1 dung cong vi¢c can thuc hién nhu sau:
— Thir nghiém ghép ndi céc tin hiéu lip méi tai tram: Point - to - Point.
— Thu nghiém ghép ndi cac tin hiéu lip méi giita tram véi B1: End - to - End.
— Thu nghiém ghép ndi céc tin hiéu lip mdi giira tram véi X06: End - to - End.
6.3.8.Yéu céu vé dir liéu SCADA

Can ctr so d6 ndi dién chinh cta tram bién 4p, cin cir vao yéu cau ciia cong tac van
hanh diéu d¢, can ctr vao quy dinh xay dung va quan 1y van hanh thiét bi SCADA cua tram
bién 4p va nha may dién ban hanh kém theo quyét dinh s6 1208/QD-EVN ngay 28 thang
07 nam 2008 va theo danh myc dit liéu téi thiéu quy dinh tai Khoan 1 Diéu 11 Hudng dan
co ban trong cong tac thiét ké du an Lép dat hé théng pin luu trit trén ludi dién ban hanh
kém thong bio s6 2966/TB-EVNHANOI ngay 01/04/2026, thong bao s6 5933/TB-
EVNHANOI ngay 25/6/2026 ctia Téng cong ty dién lyc TP Ha Noi vé viéc thong nhét
danh sach dir liéu hé théng pin luu trir nang lugng vé Trung tam Diéu khién va Trung tAm

Giam sat nhu sau:
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Céc tin hiéu tdi thiéu dy kién cua hé théng BESS phuc vu chirc ning diéu khién
giam sat tai tram va tai cap di€u do co quyén di€u khién bao gom:
1. Dit liéu ciia h¢ thong BESS phuc vu chirc ning di¢u khién giam sat tai tram:
1.1. Nhém tin hiéu tai Ngin may cit trung ap (Piém d4u ndi BESS)
a) Tin hiéu trang thai
- Trang thai dong/mé cua may cat hgp b trung ap.
b) Tin hi¢u bao vé
- Tin hiéu tac dong (Trip) cua ro-le bao vé.
- Tin hi€u Pick-up cta ro-le bao v¢.
¢) Tin hi¢u do luong
- Cong suat tac dung (P) tong ctia ngan BESS.
- Cong suat phan khang (Q) tong ciia ngin BESS.
- bi¢n 4p (U) phia trung &p cia ngan BESS.
- Dong dién (I) cua ngan BESS.
- Tan s6 (f) cua ludi dién.
d) Tin hiéu diéu khién
- bicu khién dong/cat may cat hop bg trung ap.
1.2. Nhém tin hiéu tir B bién déi cong suit (PCS)
a) Tin hiéu trang thai va van hanh
- Ché d¢ van hanh cua PCS: Sac (Charging) / Xa (Discharging) / Cho (Standby).
- Trang thai 15i tong hop (Common Fault) ctia PCS.
b) Tin hi¢u do lwong ‘
- Bién ap phia DC dau vao PCS.
- Dong dién phia DC dau vao PCS.
- Nhiét do 1am viéc ctia cac khoi ban dan chinh cia PCS (phuc vu giam sat diéu
kién van hanh).
¢) Tin hiéu diéu khién
- Lénh Start/Stop PCS tur xa.
- Ché do van hanh Auto/Manual.
- Cai dit thoi gian ty dong dong/cat (néu co).
- Cai dat gia tri cong suét tac dung va phan khang (P_setpoint, Q_setpoint).
- Tin hiéu cho phép/khong cho phép phat hoic nhan cong suat P, Q.
1.3. Nhém tin hiéu tir H¢ thong quan 1y pin (BMS)
a) Tin hi¢u do lwdong tong hop ,
- SOC (State of Charge) — Muc sac hién tai cia h¢ thong (%).
- SOH (State of Health) — Tinh trang strc khoe ctia pin (%).
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- Dung luong kha dung con lai c6 thé xa ciia hé thong (MWh).

- Nhi¢t do: Nhiét do trung binh cac module, nhiét d6 max/min cua cell pin.

- Théng sd ludi/Inverter (PCS Side - Tai diém ddu nbi PCC):

b) Tin hiéu canh bio
- Canh bao 161 tong hop cua BMS (bao gom cac 101 chinh nhu qua ap, thap ap, qua
nhiét, Internal fautl, hu hong cell pin, mat ngudn...).
¢) Tin hiéu sw cb:
- Bao tin hi¢u cac bao v€ ndi bo pin luu trit tdc dong.
1.4. Nhom tin hi¢u an toan va phu trg¢

- Tin hi¢u bédo chdy tong hop tir container pin/hé thong PCCC.

- Tin hi€u canh bao nhiét d§ phong pin cao hodc su co hé théng diéu hoa khong
khi (HVAC).

> Dit ligu SCADA trao doi giva tram véi Trung tim Piéu dp H¢ théng dién TP Ha

Ngi.

Dit liéu trao ddi giira tram va B1 s& bao gdm tat ca cac tin hiéu do luong - Al canh
bao - SI, trang thai thiét bi - DI va diéu khién - DO, SO, AO cua toan tram duoc téng
hop nhu ¢ Bang trong phu luc dinh kém.
6.3.9.Hé thong ngudn cép

Nguon cap cho céc thiét bi SCADA cua hé thong BESS 1y truc tiép tir ngudn thiét
bi UPS duoc lip 6 ta EMS.

Tiép dia va chéng sét cho thiét bi SCADA cua hé théng BESS str dung chung hé
thong tiép dat va chong sét chung toan tram.

Thiét bi SCADA cua hé théng BESS duoc lép dat trén ta EMS dugc dat trong

phong diéu khién trung tim cua tram.
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CHUONG 7: CAP PQ AN TOAN THONG TIN
7.1.  Hién trang hé thong ATTT

STT |Hé théng Cép d¢ dé xuiat Cin cir dé xuét
1 | Hé thong diéu khién 3 Khoan 4, Diéu 9 Nghi
TBA 110kV dinh s6 85/2016/ND-CP

Hé thdng diéu khién Tram bién ap 110kV 13 hé théng thong tin diéu khién cong nghiép
tryc tiép phuc vu diéu khién, van hanh hoat dong binh thudng ctia cong trinh xay dung cap
1 theo phan cip cta phap luat vé xdy dung va cong trinh quan trong lién quan dén an ninh
quéc gia. Do d6, can ctr theo quy dinh tai khoan 4 Piéu 9 Nghi dinh 85/2016/ND-CP, h¢
thdng diéu khién Tram bién ap 110kV phu hop véi tiéu chi xac dinh hé théng thong tin cap
do 3.

Cap d0 ATANTT ciia TBA 110kV da dugc xem xét 1ap ho so va trinh cac cap c6 tham
quyén tham dinh, phé duyét.

7.2. Phwong an dim bdo an toan thong tin

Dy an tuan thu cac qui dinh vé dam bao an toan, an ninh thong tin khi thyc hién cac
hang muc cong viéc khi két nbi hé thong SCADA hién hitu tai TBA 110kV vé hé thong
SCADA tai cac Trung tam Diéu d6/Giam sat:

e Tuan thi luit An ninh mang s6 24/2018/QH14 ban hanh ngay 12/6/2018;

e Luat An toan thong tin mang s6 86/2015/QH13 ban hanh ngay 19/11/2015; Nghi
dinh s6 85/2016/ND-CP ngay 01/7/2016 ctia Chinh phil.

e Pambao ATTT thudc vé chu dau tu theo quy dinh ciia Luat An toan thong tin mang
s6 86/2015/QH13 va Nghi dinh s6 85/2016/NP-CP.

e Thuyc hién cac bién phap, giai phap k¥ thuat dam bao ATTT khi két nbi hé thong
thong tin, hé thong diéu khién cta cac TBA vao hé théng dién Qudc gia (tham khao
mo hinh k¥ thuat, giai phap dam bao ATTT khi trién khai két n6i vao hé thong dién
Quéc gia, tai Phu luc 6a - CV 6688/EVN- VICNTT+TTD).

e Thyc hién danh gid An toan an ninh thong tin cho hé théng diéu khién cta tram sau
du an. Viéc danh gia do don vi co quan su nghié€p c6 chirc nang hodc doanh nghi¢p
c6 gidy phép cung cip dich vu kiém tra, danh gia an toan thong tin thuc hién.

Thuc hién theo Sb tay hudng dan tuan tha quy dinh phap luat va ting cuong bao dam

an toan hé thong thong tin theo cip do ban hanh theo cong vin sb 478/ CATTT-ATHTTT
ngay 30/03/2024 ciia Cuc An toan thong tin — B6 Thong tin va Truyén thong, tai muc 5

chuong 5 c6 quy dinh: "Ddi voi cac hé théng thong tin dang van hanh, khai thac, da duoc
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phé duyét cap d6, khi mé rong/ nang cip nhung khong 1am thay dbi phuong an bao dam
an toan thong tin va cip do an toan thong tin, thi Pon vi van hanh hé thdng théng tin can
cap nhat, hoan thién ho so dé xuit cap do, phdi hop don vi chuyén trach vé an toan thong
tin luu hd so dé theo ddi", ma khong can phai thuc hi¢n cac bude trinh B TT&TT tham
dinh va phé duy¢t lai cép do ATTT.

e thyc hién chire ndng SCADA ddi v6i cac phan tir hé théng BESS 1dp méi tai Tram
bién ap 110kV dy an s€ sir dung cac thi€t bi va kénh truyén tai cac Tram bi€n ap nay dé ket
noi véi Trung tam di€u khién (X2) va Trung tam giam sat cua Cong ty ludi di¢n Cao thé
Ha Nai.

Ngin xuat tuyén 22kV st dung trong pham vi dy 4n két ndi vé hé thong SCADA hién
trang tai tram.

SO DO GIAO THUC TRUYEN THONG EMS TRAM - TTDK & TTGS
THEO GIAO THUC IEC 60870-5-104 (TCP/IP)

= = 2 e
EMS TRAM (1A1 TRAM) —_—— TTDK (TRUNG TAM DIEU KHIEN) - HE THONG SCADA/DMS
{ IEC 60870-5-104 (TCPIIP]
: « TCP Port: 2404 Firewall TTDK |EC 60870-5-104 Server SCADA/DMS Servers Operator Workstations
| *+ Mode: Client (EMS Tram) (Inbound) (Front-End/Comm Server) (Application Servers) (Piéu do vién)
5 i = Server (TTDK/TTGS)
|+ Direction: Hai chiéu =Y
| (Send/Receive) —
HMI / Engineering EMS Server S T
Workstation (IEC 60870-5-104 Server) t T |
=4 H MANG IP WAN o . - Historian /
R\ (Fiber/MPLS/VPN) CSDL TTBK
Switch LAN TTBK
> Firewall EMS
G (Outbound)
Historian / 3
CSDL Tram LAN Tram TTGS (TRUNG TAM GIAM SAT) - CO DATADIODE 1 CHIEU
IEC 60870-5-104 (TCP/IP) Firewall TTGS IEC 60870-5-104 Server  SCADA/DMS Servers Operator Workstations
2 | (Inbound) ~ Datadiode 1 chiéu  (Front-End/Comm Server)  (Application Servers) (Gidm sét vién)
T ‘ « TCP Port: 2404 i 1 (DATA DIODE}
[ I ] - Mode: Client (EMS Tram) H
s Y Y \ 4 ) — Server (TTGS) —i . [ _—2 - <
i e T | = Direction: Hai chiéu
| i . (Send/Receive)
Siiiid LRBE | ~ Sau datadiode: 1 chiéu
! RTU IED PMU ! (tr EMS — TTGS)
\ Thigt b hién truéng : -
i Déng b théf gian (NTP) }
@ iy TokTTas €~ Sw4h:h LAN TTGS
UDP Port: 123
CHU THICH: ’ : ) THONG TIN GIAO THUC IEC 60870-5-104: DU LIEU TRAO D01 CHU YEU: LOI iCH PAT BUTC:
Luéng truyén thong IEC 60870-5-104 dén TTBK [ + Gino thikc: [EC 60B70:5-104 + Telemetry (Gid trj do) +/ Chuéin mé, tin ciy, phé bién trong nganh dién
———  Luéng truyén thong IEC 60870-5-104 dén TTGS | + Méi trutng truyén: TCP/IP + Evertt J/Alaci + HB trg truyén théng qua mang IP WAN
~=> Ddng bé théi gian NTP (UDP 123) | « Céng mic dinh: TCP 2404 « SOE (Sequence of Events) / Datadiode bio dam truyén dif lidu 1 chiéu
Két ndi nii by LAN tai tram/TTOK/TTGS. + Ché dé két ndi: Client (EMS Tram) — Server (TTDK/TTGS) + Counter (Biém) an toln W1 TTGS (khing th try ngutic)
Viing mang / thanh phdn « Truyén thong 2 chidu: Telemetry, Event, Alarm, SOE, Command ACK.. + Command / Control #1000 gt g s VBN il you o)

 HB trg ddng ba thii gian (NTP)

+ Command ACK / Response
¥ D& dang md réng, tich hop hé thdng

Mo hinh so d6 giao thirc truyén thong BESS tai tram

- Trong pham vi dg 4n moi tram trang bi 01 thiét bi tuwong Ira (Firewall) thiét 1ap két
ndi mang nham dam bao an toan thong tin va bao mat dir liéu, Firrewall tach 4 vung nhu
sau:

+ Vung 1: Két ndi vé TTPK.

+ Ving 2: Phan viing h¢ thong BESS.

+ Ving 3: Phan ving Hé théng may tinh.

+ Ving 4: Phan ving giao tiép cia BESS v&i TBA hién trang.

- Trong pham vi du 4n mdi tram trang bi 01 may tinh chit SCADA & EMS kém 01 man
hinh 27°* cung cap céc chirc niang két ndi, thu thap, giao dién giam sat va diéu khién hé

thong pin Iuu trit, luu trit toan bo dir liéu lich str van hanh va hd tro phan tich, ciu hinh,
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bao tri h¢ thong

- Trong pham vi dy an moi tram trang bi 01 Switch quang cong nghiép (IEC 61850)-
layer 2 cung cap: 04 combo+ 8 cong dién + 24 cong quang da mode: thiét 14p va quan ly
két nbi noi bo hé thdng, ddng thoi két ndi véi hé thong mang LAN hién hitu cua Tram bién

ap.

’ Giao thire sir dung dé két ndi giita hé thong SCADA cua tram v6i Trung tim Didu d6
Hé théng dién TP Ha Noi theo thu tuc IEC 60870-5-104 va gitra tram v6i Trung tdm Gidm
sat theo thu tuc IEC 60870-5-104.

- Pon vi thyc hién: 1 cac don vi ¢6 gidy phép hanh nghé theo quy dinh. Lap, duyét
phuong an t6 chirc thi cong dam bao an toan thong tin theo quy dinh.

Trong qua trinh thyc hién: Pon vi quan 1y van hanh hé thdng thong tin ¢o trach nhiém
giam sat, ddm bao cong tac an toan thong tin theo quy dinh.

Dy 4n nay chi thuc hién kiém tra, danh gia phat hién ma doc, 16 hong, diém yéu, thir
nghiém xam nhéap cho phan thiét bi lap mai (thiét bi IED 16p mang LAN) va ha ting thong
tin (phan ctng, phan mém) trudc khi dua vao van hanh theo quy dinh hién hanh.

7.3.  Yéu ciu an toan thong tin trong qua trinh thi cong

Trong qua trinh thi cong cac hang muc cong viéc lién quan dén hé thdng diéu khién,
Nha thau can tuan thi cac yéu cau chinh sau:

e C6 ndi dung, ké hoach, phuong an thi cong trinh don vi quan 1y an toan thong tin
phé duyét va danh gia dam bao an toan thong tin cho hé théng thong tin tai tram
trudc khi thuc hién lép dat, cai dat hé théng thong tin ty dong hoa cho dy an.

e Pé ting cudng dam bao an toan thong tin cho hé thong thong tin diéu khién tai tram
can sao luu hé théng trude khi thuc hién két ndi, cAu hinh céc phén tr mo1 vao hé
théng. Viéc sao luu hé thong thudc quy trinh quan 1y an toan dit liéu cua don vi
QLVH. Do do, trong qua trinh thi cong, nha thau cung cép thiét bi, dich vu can kién
nghi don vi QLVH can luu y chu dong sao luu dir li¢u trude khi dy &n thyuc hién cAu
hinh, lp dat cac thiét bi méi.

e Khi lép dat, truy cap vao h¢ théng dé cau hinh, cai dat két ndi ngan 16 xay dung maoi
ctia du 4n vao hé thong diéu khién hién hitu phai dugc sy dong ¥ ctia don vi quan 1y
van hanh tram, cia nhan vién van hanh truc 24/24 theo quy dinh ctia don vi quan 1y
van hanh.

e Codon vi doc 1ap (Bén tht 3) hoic bd phan doc 1ap thude don vi tu vén, don vi chi
quan hé théng diéu khién tram giam sat qua trinh lép dat, cai dat du an.

e Tuén theo yéu cau mat khau va cac phuong phap xac nhan bat budc trong qua trinh

dugc phan quyén truy cap hé théng diéu khién, bao vé tram.
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e Khong cho phép cai dit bat cit phan mém nao khac vao cac may tinh chi, may tinh
tram ngoai cac ph?m mém chuyén dung cho diéu khién, bao vé TBA di duoc su
déng y cua don vi QLVH.

e Khong cho phép két ndi bat cir thiét bi ndo vao cac may tinh chii, may tinh tram ciia
TBA nhu: Thé nhéd, USB, storage, b cung di dong, may dién thoai, may anh, may
nghe nhac...

e Thuyc hién dung chirc nang nhi¢ém vy cua dy an, khong dugc phép lam sai 1éch dir
liéu hé thong diéu khién hién hiru, truy cip v6i muc dich pha hoai, diéu khién trai
phép hodc vuot qua quyén han duoc thuc hién.

e Trong qué trinh cAu hinh, cai dat két ndi ngan 10 xay dung moi cua dy an vao hé
thong diéu khién hién hitu néu phat hién xay ra su cd lién quan an toan, an ninh
mang trén hé théng diéu khién, bao vé tram, phai thong bao ngay cho cép c6 tham

quyén dé phéi hop xir 1y, khic phuc sy ¢b theo quy dinh.

Tap 1. Thuyét minh 83


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

S6 dién thoai: 024.7100.5746

VPGD: Tan 5, Thap A, Toa nha Xuin Mai, T6 Hiéu, Q. Ha Bong, TP. Ha Noi
% THANG LONG &>, Thap Q g

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

8.1.

8.2

8.2.1.

8.2.2.

CHUONG 8: CAC GIAI PHAP KY THUAT PHAN XAY DUNG

Co s6 luwa chon giai phap
Can ct mit bang va giai phap phan dién;
Céc thiét bi lap dat giai doan nay déu nim hoan toan trong hang rao tram. Giai phap

chinh phan x4y dung gdm: San - duong bé tong, moéng may d& container (b tri sin

duong dé thuan tién cho cong tac van chuyén, lép dat va van hanh dy an).

Thiét ké duoc duyét, tram bién ap da c6 hé théng cép - thoat nudc, co tinh toan du
phong cho vi tri mo rong trong twong lai ( vi tri lap dat BESS trong du 4n) dé dam
bao cho toan bd dy an. Vi vy tai dy an nay khong can phai trang bi hé théng cap —

thoat nudc.

Can bd sung hé thong muong cap theo cong nghé phan dién dé dan céap tir thiét bi
BESS vé Nha diéu khién.

Cic giai phap phan xdy dung ngoai troi
Puong giao thong, nén bé tong

Hé¢ théng Bess tai du 4n déu duge b tri gﬁn v6i khu vyge duong giao thong ndi bo
hién hitu cua cac tram. Puong ndi bo hién hiru duoc b tri dé phuc vu cong tac van
hanh va phong chay chita chay, chiu dugc tai trong cac xe van hanh chuyén cho
thiét bi va xe PCCC.

Khu vire mit nén xung quanh hé théng BESS dugc tao phang bang két cau bé tong

dé thuan lgi cho cong tac van hanh. K&t cau san bé tong nhu sau:

+ Lop mat: Bé tong B20 d4 1x2 day 150mm
+ Lép vai bat dira tranh mat nude.

+ Lép dat nén hiéu trang dam chit dat toi k > 0,95 it nhat 30cm.
Moéng do LFP

Mong ban kich thudc 7x3,5m, chon sau 0,9m. Bé tong cép do bén B20, cbt thép
CB240-T, CB300-V. L6t mong béng bé tong B7.5 day 100mm.

Két cau ki€u mong ban do tai cho, ¢ 10 tryu d& chan container.
Cac dau tru nho cao hon mat nén tram h = 700mm dé€ bao vé chan do container.

Céc dau try mong dat san bu 16ng neo lién két vdi container.
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8.2.3.

8.2.4.

Tai vi tri ctra ra vao bd tri bac 1én xudng phuc vu cong tac van hanh va bao dudng.
Bac duoc ché tao bé'mg thép hinh ma kém nhing néng theo tiéu chuin, mit bac st
dung thép tAm gan day 3 mm chdng tron truot. Két cdu bac duoc lién két véi tru
mong bang bu 16ng nd M12x80 va dugc ndi véi hé thong tiép dia chung cia tram

nhim bao dam an toan dién trong qu4 trinh van hanh.
Mong do MBA+RMU+PCS

Mong bang bé tong cap do bén B20, cbt thép CB240-T, CB300-V. L6t méng bang
bé tong B7.5 day 100mm.

Két cau kiéu méng ban d6 tai chd, c6 10 tru d& chan container.
Cac dau tru nh6 cao hon mat nén tram h = 700mm dé bao vé chan do container.
Céc dau tryu mong dat san bu 1ong neo lién két voi container.

Trong long mong bd tri bé thu dau su b, co dung tich du dé chira toan bd lugng dau
ctia mot may bién ap khi xay ra su ¢b ro ri hodc tran dau. Bé duoc thi cong lién khéi
v6i mong bang bé tong cot thép cap do bén B20, sir dung cdt thép CB240-T va
CB300-V. Phia trén bé, tai khu vuc dudi may bién ap, bo tri ludi thép D10 két hop
16p da dam co 4%6 cm nham tao diéu kién cho dau thoat xuéng bé, déng tho1i han
ché nguy co chay lan theo yéu cau phong chdy va chita chay. Bén canh bé thu dau
b6 tri 01 dng chd phuc vu cdng tac hit nude dong trong bé. Viée thoat nude duge
thuc hién bang bom luu dong xach tay. Khi myc nudc trong bé dat dén cao do quy
dinh, don vi quan 1y van hanh sé& lap dat bom va dau ndi voi dng cho dé hut toan bo
lugng nude trong bé, bao dam bé ludn duy tri dung tich chira du phong nham sin
sang tiép nhan dau khi xay ra su ¢d may bién 4p. Khi xay ra sy c6 tran dau, toan b
lugng dau s& duoc giit lai trong bé thu dau, khong dé phat tan ra moi trudng xung
quanh. Sau d6, dau s& dugc thu gom va xir 1y bang xe chuyén dung. Ngoai ra, trén
thanh bé bd tri 01 ctra tham kich thudc 300x150 mm nham thuén tién cho viéc kiém

tra myc nudc trong bé, dong thai phuc vu cong tac hut dau khi can thiét.
Cot dén chiéu sang
Mong cot dén bang bé tong kich thude 1,6x1,6x2m.

Cot dén chiéu sang cao 15m, kim thu sét 6m, téng chiéu cao kim thu sét 21m. Cot

dugce thiét ké co thang tréo va dugc ma k€m nhung néng theo 18TCN04-92.

Vat liéu lam b%lng thép, co thang tréo dé thuan tién cho tac tic van hanh tram va tuin
thi theo quyét dinh s6 4036/QD-EVNHANOI ngay 12/5/2025 vé viéc Quy dinh chi
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8.2.5.

8.2.6.

tiét vé cong tac thiét ké tram bién ap 110kV trong Tong cong ty Dién luc TP Ha Noi

kém ho so kém theo.
H¢ thong mwong cap

Muong cap diéu khién va muong cap luc: Muong cép chim, c¢6 cac loai kich thudc

nhu sau:

+ Loai muong cap rong 600mm c6 chiéu sau 500-700mm so véi cbt nén, ¢ thang

cap va mang cap dit truc tiép 1én long muong cap.

Céc loai muong cap trén dugc ddy kin bang tim dan bé tong cbt thép cip do bén
B20(M250). TAm dan c6 bé mat hoan thién phang, nhan do dugc lam phang sau khi
do6 bé tong.

Muong cap db tai chd bang bé tong cap do bén B20 (M250), da 1x2. Pay muong
cap tao dbc 0,5% vé phia muong cap qua dudng va thoat nude ra cac hd ga thu nude

ven duong.
Gi4a cap, mang cap bang thép ma kém dugc ndi voi hé thong ndi dat chung cua tram.

Muong cap duoc thiét ké 02 ting gia d& nham tach biét cap luc va cap thong tin,
dam bao twong thich dién tir, thuan tién cho thi cong qué trinh 1ap dat BESS. Cap
Iuc duoc bé tri cach cap thong tin ti thiéu 150 mm dé han ché anh hudng cam tng
dién tir. P4 v6i cac cap thong tin, hién khong c6 quy dinh bat budc vé khoang cach
t6i thiéu giira cac tuyén; cac cap dugc bo tri trén cling gia d&, bao dam ban kinh udn,
kha nang lap dat va quan Iy cap. Pong thoi, phuwong 4n nay duge ap dung théng nhat
nham d@)ng b0 ha tﬁng k¥ thuat trong toan du an, tao thuan loi cho cong tac van
hanh, bao tri va mé rong sau nay.

Cac giai phap khac

Tram bién ap 110kV Mai Lam c6 khu vuc thi cong méng d& va muong cép dit gan
v6i tuong rao hién hiru cua tram. Moéng tudng rao tram bién ap 110kV Mai Lam
khu vuc dt hé thong BESS c6 két cdu mong don, giang mong bé tong cbt thép. Do
sau chon mong khoang 1,2m so voi mat nén, han ché kha nang va cham véi két cau
mong d& LPF, mong MBA+RMU+PCS va muong cap. Tuy nhién, trong qua trinh
thi cong cac hang muc trén, don vi thi cong can c6 cac bién phap chdng ving cuc
bd tai céc try, tudng rao voi cac vi tri dao hd mong gén khu vyc tudong rao hién

trang, dam bao chdng 1at tudng rio va an toan trong sudt qua trinh thi cong.
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CHUONG 9: CAC GIAI PHAP KY THUAT PHAN PHONG CHAY CHUA
CHAY
9.1. Cic giai phap chira chy cho phan xay lip méi:
Can ctir vao QCVN 06-2023, QCVN 10:2025/BCA, TCVN 2622-1995, TCVN
7568-14:2025, QCVN 26:2025, Iyra chon cac giai phap cho hé théng PCCC nhu sau:

- Xay dung hé thdng san bé tong phuc vu van hanh.
- Gidi phdp bdo chdy (dwoc trang bi ciing thiét bi san xudt container):

+ Trang bi cac ddu bao chay nhiét va bao chay khoi duoc 1ip déng bo trong
cac container(bao gdm ca container pin va container PCS).

+ Trang bi lap dat hop nat 4n bao chay.

- Gidi phdp chita chdy trong container pin (dwoc trang bi ciing thiét bi san xudt
container):

+ Trong mdi container pin c6 lip dat hé thong chita chay dong bo cung véi
thiét bi do nha san xuit cung cap bao gdm: 1 hé théng chira chdy khi duoc
kich hoat ty dong.

- Giai phap chita chay bén ngoai container.

+ Chira chay bang nudc: Theo phuc luc C - QC:10/2025/BCA céc tram bién ap
110KV khong can phai trang bi chita chdy ngoai nha. Do d6 tai du 4n BESS
nay khong trang bi hé thong chita chay bang nudc. Tuy nhién, cic tram bién
ap 110kV tai EVN Ha Noi thuong c¢6 bd tri hé thong cap nudc chira chay
ngoai nha. Giai phap dung nudc tir tru cip nude PCCC dé chita chay cho hé
thong BESS chi mang tinh chét phu trg, bd sung cho cic giai phap chita chay
chuyén biét nhu chita chay bang khi. Do d6, d6i véi tram bién ap da c6 sin
hé thong cap nude chita chay ngoai nha nhu tram bién ap E1.47 Long Bién,
Pong Anh s& bd tri thém cac tru cap nude chita chay ddu ndi véi hé thong
cép nudc PCCC hién trang dat gﬁn khu vuc lép dat BESS. Déi véi tram bién
ap 110kV E1.41 Mai Lam sé& tan dung hé thong hong cip nudc chita chay
ngoai nha da co san gén khu vuc dat hé théng BESS. Riéng tai tram bién
ap 110kV San bay Noi Bai chua dugc trang bi hé théng cap nude chita chay,
trong quy mo du an nay ciing s& khong trang bi bo sung hé théng cap nudc
chira chay nay. Vi cac tram c6 tru cap nude chita chay, khoang cach xa nhat
tir hong chd cdp nuéc PCCC dén container pin chi khoang 33m, nho hon
nhiéu so v6i ban kinh phuc vu theo phuong ngang 400 m quy dinh tai Muc
H.1.4.7 ctia QCVN 10:2025; dap tng yéu cau bao vé dbi voi 16p bao vé cip
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container, dong thdi bao dam kha ning cip nudc cho luc luong chita chay
chuyén nghiép trién khai phuong tién chira chay, 1am mat container BESS va
ngan chin chay lan sang cac thiét bi, céng trinh 1an can.
+ Chira chay bang binh chita chay xe day bot ABC MFZ35.
- Cac giai phap ngan ngira PCCC
Ngoai ra, hé thdng Bess c6 bd tri cac giai phap phu tro ngin ngira nguy co chay nd tir xa
nhu:
+ Hé théng giam sat BMS giam sat tung cell: dién ap, dong, nhié¢t 4o, SOC,
SOH.
Ngit tu dong khi xdy ra: Qué nhiét, Qua ap/thap ap, Ngan mach.
Kiém soat nhiét do bang Hé théng 1am mét chii dong (HVAC + lam mat chat
long).
TAm xa 4p/ctra xa nd tu dong giam ap chdéng no.
V6 container: Gia cuong két cau, chiu 4p luc ngin han.
Co lap cell/pack bi sy c¢d dé tranh lan truyén nhiét (thermal runaway)
chdng chéy lan.
9.2. Chi tiét b6 tri cac hang muc:
9.2.1. Khu vwee lip pin luwu triv:

- Cac thiét bi dién lap méi duoc lap trong cac container c6 chiéu dai 20ft (tuong duong
kich thuéc LxWxH=6058mmx2438mmx2591mm) hoic diéu chinh theo dé xuét ctia
nha cip hang (dam bao cac diéu kién vé mit bang va PCCC) trong khudn vién tram
bién ap 110kV hién co, thiét bi duoc lap dit ngoai troi, du an khong thyuc hién xay
dung cac cong trinh kién triic méi trong tram. Thiét bi duoc d& boi mong bé tong
cot thép. Hé thong muong cap bang bé tong cot thép, bén trén day bang tim dan bé
tong cot thép.

9.2.2. Sdn bé tong phuc vu vdn hanh:

- Két cAu mat san 1a bé tong. Tai trong 01 truc xe thiét ké 1a 10 tan, két cAu mat duodng
thiét ké dam bao chiu dugc tai trong cho cac ching loai xe chira chay hién nay (Cdc
loai xe chita chdy < 10m?) cua co quan Canh sait PCCC&CNCH tai khu vuc xay
dung tram.

9.3. Khoang cach an toan PCCC va chdng chay lan.
- Theo QCVN 06:2022, stra d6i 1:2023 QCVN 06:2022/BXD khong quy dinh khoang
cach gitra cac ngdi nha san xuat va cong trinh cong nghiép néu tong dién tich mat san cua

tir 2 ngoi nha tr¢ 1€n c6 bac chiu ltra IV khong vuot qua pham vi 1 khoang chdy (2600m2
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d6i voi hang san xuét C).

- Khoang cach chéng chdy lan d6i véi hé thong pin luu trir tham khao theo tiéu chuan
NFPA 855 — 2023 cua hiép hoi Phong chdy chira chay Quéc gia Hoa Ky thi dugc l1dy nhu
bang sau:

Déi twong lin cdn (Adjacent Khodng cdch téi thiéu (Minimum clerance)
exposures) theo NFPA 855
Cong trinh (Buildings) 10ft (3m) (Piéu 9.5.2.6.1 — TC NFPA 855-
2023)
Ranh gigi khu dat (Lot line) 10ft (3m) (Piéu 9.5.2.6.1 —- TC NFPA 855-
2023)

Kho lwu trit cac vat lieu dé chay 10ft (3m) (Piéu 9.5.2.6.1 — TC NFPA 855-
(Stored combustible metarials) 2023)

Vat liéu nguy hiém (Hazardous 10ft (3m) (Piéu 9.5.2.6.1 —- TC NFPA 855-

Metarial) 2023)
Cac nhom ESS(cac Container véi| 3 ft (0,9m) (Piéu 9.5.2.6.1.1 — TC NFPA 855-
nhau) 2023)

Bing 1: Khodng cich an toan BESS dén cdc doi twong lin cin theo

NFPA 855-2023 tgi cdc tram bién dp

STT | Khoang cach giita cac | Thiét ké | Theo tiéu chuin Ghi chu
hang muc (m) (m)/(NFPA 855:
2023)

I. | TBA 110kV Péng Anh
1 | Container - Container 2m 0,9m bam bao
2 | Container — Nha Phan phdi | 16,6m 3m bam bao
3 | Container — M4y bién ap 37m 3m bam bao
4 | Container — Ranh gi6i dat 13,9m 3m bam bao

I1l. | TBA 110kV Mai Lam
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1 | Container - Container 2,3m 0,9m bam bao
2 | Container - Nha diéu khién | 4,38m 3m Pam bao
3 | Container - May bién ap 6,58m 3m bam bao
4 | Container-Tuong rao(Ranh Im 3m Chua dam bao
gioi dat)
IIl. | TBA 110kV Sédn bay Ngi
Bai
1 | Container - Container 2,27m 0,9m bam bao
2 | Container — Nha diéukhién | 7,7m 3m bam bao
3 | Container — May bién ap 45,5m 3m bam bao
4 | Container — Ranh gidi dat 3,8m 3m bam bao
1. | TBA 110kV Long Bién
1 | Container - Container 2,27m 0,9m bam bao
2 | Container — Nha diéu khién | 7,7m 3m bam bao
3 | Container — M4y bién ap 45,5m 3m bam bao
4 | Container — Ranh gi6i dat 3,7m 3m bam bao

Theo so sanh trén, khoang cach container chita hé thong BESS dén tudng rao (ranh
gidi dat) tram 110kV Mai Lam 13 chua dam bao. Tuy nhién, khoang cach nay c6 thé giam

xudng khoang 3ft (khoang 0,9m) do mét sé yéu td sau:

+ Trong ho so k¥ thuit ciia hé théng BESS cua du an c6 quy dinh hé théng BESS
phai dam bao cac yéu cau vé thir nghiém, trong d6 c6 thir nghiém UL9540A (phuong phap
thir nghiém tiéu chuin dung dé danh gia rui ro chay nd va sy lan truyén nhiét trong hé
thdng luu trit nang luong ESS). Can cr muc 15.7.3.2 tiéu chuan NFPA 855 khoang cach
tir Container-Ranh gi6i dat c6 thé giam tir 10ft(khoang 3m) xudng 3ft(khoang 0.9m) néu
container BESS dam bao vé Thir nghiém chdy quy mé 16n (Large-scale fire testing) theo
tiéu chuan UL 9540A.

+ Theo NFPA 855, muc 15.7.3.1 khoang cach tir Container-Ranh gi6i dat c6 thé giam
tir 10ft(khoang 3m) xudng 3ft(khoang 0.9m) néu cé tudng ngin chay. Khu vuc tudng rao
giap v6i hé thong Bess c6 chiéu cao khoang 3m, dugc xdy bang gach dic trat vira xi ming
day t6i thiéu 110mm. Can ctr bang F.1 QCVN 06:2022/BXD, véi quy cach trén tudng rao
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hién trang ctia tram c6 thé coi 1a 1 mot tuong ngin chdy co gidi han chiu lira khoang EI120.

+ Theo b tri mit bang hé thong BESS, cac cira mé van hanh cta container khong mo
vé phia tuong rao(ranh gi6i dat). Dong thdi, vo container duoc san xuit dap ing véi bac
chju Itra t6i thiéu EI90; han ché t6i da anh huéng chay nd cta hé théng BESS dén cac cong

trinh xung quanh.

- Véi cac phan tich trén, khoang cach tir Container-Tudng rao(Ranh gi6i dit) khoang

1m tai tram bién 4p 110kV Mai Lam vAn dam bao yéu cau vé PCCC.

Nhu vay, Khoang cach giita cic hang muc trong cac tram dugc thiét ké dam bao yéu
cau theo Phy luc E QCVN 06:2022/BXD, sira d6i 1:2023 QCVN 06:2022/BXD , diéu III,
11TCN 2006 va TC NFPA 855-2023.

9.4. Hé thong bio chay cho container:
Theo TCVN 7568-14:2025 hé théng pin luu trir duoc lép dat hé théng bao chay nhu
sau:
- Tu dicu khién kich hoat xa khi dia chi.
- B tri lap dat cac dau bao chay dia chi (khoi va nhiét) trong cc container.
- Bén ngoai lap dat nat 4n va chudng bao chay.
Céac bo phan co day du cac chirc ning co ban va dugc két ndi thanh mot hé théng

hoan chinh nhu hinh sau:

Sound-light Alarm

Heat detector

Smoke detector %
A \
. . A
\ ! %,
- %
- = -\-H-H
Action Pull Station .
"
-
Abort Station -

- v
u-"’f’f . HFC 227 agent q.'!i.ndey
/ 4 =
{ ' ¥

Maintenance Switch ,-'"

.llf
9.5. Cac dau bao chay

9.5.1. Lap dit cho container
- Lép dat cac dau bao chay nhié¢t va dau bao khoi loai thuong trong container, chia
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1am 2 kénh riéng biét dau ndi vé ti diéu khién xa khi(doi véi container pin) hodc tu
béo chay trung tim(dbi véi container MBA+RMU+PCS). Cac tu nay c6 két ndi tin
hiéu véi ti bao chay trung tdm hién hitu cua cac tram bién 4p, dam bao kha ning
canh béo chay trong pham vi toan tram khi c¢6 sy ¢b xay ra ¢ hé thong BESS. Pong
thoi ti didu khién xa khi ciing c6 chtrc ning kich hoat hé théng chita chay tu dong
bang khi khi dam bao cac yéu t6 dau vao.

9.5.2. Piu bio chay nhiét

- Dau bao chay nhiét c6 chirc ning phat hién su thay dbi nhiét dot ngdt rdi phat tin
hiéu vé ta trung tAm béo chay.

- Pau bao chay nhiét dugc lap dit trong tig container.

- Dién tich bao vé ctia dau bao chay nhiét, khoang cach tdi da gitta dau bao va tudng
nha dugc xac dinh theo bang sau nhung khong 16n hon cac tri s6 ghi trong 1y lich
ky thuat cuia dau bao chay nhiét.

- Theo diéu 5.9.2.1.2 TCVN 7568-14:2025 dbi véi cac bé mat bang phang, khoang
cach tir bat ctr diém nao trén bé mat bang phang dén dau bao chay gan nhét ciing
khong duge vuot qua 5,1 m va khoang cach gitra cac dau bao chay khong dugc vuot
qua 7,2 m (xem Hinh 7).

Kich thwére tinh bang mét
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Hinh 7 - Khoang cach Ié'n nhat gilra cac dau bao chay nhiét trén bé mat bang phang
9.5.3. Piu bao chay khéi
- Dau bio chay khéi 12 dau bao chay tu dong nhay cam véi tac dong cua cac hat rin

hodc 16ng sinh ra tir qué trinh chay va / hoac qua trinh phan huy do nhiét goi 1a khoi.
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- Dau bao chay khoéi duoc lap dit dé phat tin hiéu bao chay ¢ nhitng noi ma san pham
chay phat khoi nhin thy trude khi c6 su thay dbi nhiét do du kha ning kich hoat
dau bao chay nhiét.

- Theo diéu 5.9.1.1.2 thi dbi vdi cac tran phing, khoang cach tir diém bat ky trén tran
phang dén dau béo chay gin nhit khong vuot qua 7,2m va khoang cach gitta cac
dau bao chay khong dugc vuot qua 10,2m (xem hinh 2).

Kich thwée tinh bang mét
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Hinh 2 - Khodng cach Ién nhét giira cac dau bao chay lap dat trén bé mat bang
trédn phang
9.54. Cap va day tin hi¢u bao chay
Trang bi Cép va day tin hi¢u bao chdy dam bao theo quy dinh
— Yéu cau d6i véi cap dung cho hé thong PCCC:

+ Co bi¢n phép bao v¢, cap, day tin hi¢u ctia hé théng bao chay ty dong dé chéng
chap hodc dat day (ludn trong 6ng rudt ga kim loai ddi v6i cap ngoai troi),
chéng chudt cin, con trung hodc cac nguyén nhan co hoc khac lam hu hoéng,
day tin hiéu. Cac 16 xuyén tran, tuong sau khi thi cong xong duoc bit kin bang
vat liéu khong chay.

+ Cac mach tin hiéu cua hé théng bao chay dugc kiém tra tu dong vé tinh trang
k¥ thuat theo sudt chiéu dai ctia mach tin hiéu.

+ Céc mach tin hi¢u bao chdy dugc st dung day dan riéng va cap co 15i bang
dong.

+ L5i dong cua timg ddy din tin hiéu tir cac dau bao chay dén dudng cap truc
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chinh c6 tiét dién 1,5 mm2.
+ Cép dung cho h¢ thong bao chay 1a cap c6 16p chong nhiéu (trir cap cap ngudn).
+ Dau ndi cua cac hop déu diy va sé lugng day dan cua cap truc chinh c6 dy
phong 1 20% (ddi véi cap phuc vu cho mach béo tin hiéu doi héi co tinh dy
phong).
9.6. Hé thong chira chay.
Hé thong chira chay cta du an bao gom:

+ Haé thdng chita chay tu dong bang khi (duoc cap kém theo thiét bi).

+ Haé thdng chita chay bang binh bot, binh bot.

+ Container hé thdng pin luu trir phai dugc trang bi san hé thong duong ong
phan phdi nudc chita chay bén trong va b tri sin vi tri, ddu chd dau ndi ra
bén ngoai. Pau cho phai duogc b tri tai vi tri thudn tién, bit kin, bao dam kha
nang két n6i véi hé thdng cap nude chira chay cua cong trinh ma khong phai
cai tao hodc thay d6i két cau cua container.

9.7. Chira chay bang khi trong mdi container:

Hé théng canh bao va chira chay tu dong bﬁng khi sach c6 nhiém vu tu dong xac dinh
dugc dam chay, canh bao chay, phan tich loai trir dé han ché dén muc thap nhat trudng hop
xa khi khi bao dong gia va ty dong kich hoat chita chay bang khi sach trong trudng hop
xay chdy. Hé thong bao gom:

— Phén canh béo va diéu khién xa khi:
Ta diéu khién chita chay
Dau béo khoi
Dau béo nhiét

Nt 4n x4/ tam dirng xa khi

+ o+ + + o+

Hé thong canh bao (chudng, coi dén, dén chép, bang canh bao di tan/ cAm
vao)

~ Hé thdng binh khi chita chay va phu kién

Binh chtra khi chita chay

Pong hd ap luc kém tiép diém giam sat
Ong mém xa khi DN50 kém van mét chiéu
Dau phun x4 khi chira chay.

Van dién tur (sir dung cho binh khi don)
Van kich hoat bang khi / bang tay cho binh

Dén canh bdo x4 khi

+ + + + + + o+
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9.7.1. Chit chira chay.

- Nhiét do phong: 25°C

~ Nong d¢ thiét ké nho nhat: 8.50%

- Thoi gian x4 khi: < 10 giay

- Thoi gian duy tri khi chita chdy: > 10 phut

9.7.2. Niit 4n tam dirng va niit 4n x4 khi.

— Tram diéu khién bang tay phai 1a cong tic hai thao tic Dual Action Operation cho
phép kich hoat xa khi cha dong bang tay. Viéc tac dong bang nit 4n twong duong
v6i hai dau bao cua hai kénh tac dong.

~ B0 dém thoi gian ngugc véi chuyén mach hiy bo duoc cung cap tai cira chinh ra
vao. Khi kich hoat nut 4n nay Tu diéu khién s& thuc hién dém nguoc thoi gian cho
phép kiém tra hodc huy bé viéc xa khi tuy theo cai dit tai tiL.

— Nt nhan diéu khién bang tay, diém hily bo phai duoc lap theo tiéu chuan UL/ FM.

9.7.3. Chuong bao chay, coi bao dong va den chép:

— Cho phép thong bao khi thyc hién qua trinh x4 khi bang coi va dén chép.

9.7.4. Hé thong xa khi chira chay

~ Binh x4 khi chita chay phai bao gém cac thanh phan sau:

Van.

Miéng voi xa khi.

Van di¢n tr kich hoat xa khi.

bai gitr binh khi

Khi chira chay).

+ o+ o+ o+

9.7.5. B¢ phan kich hoat
— B0 phan kich hoat phai c6 kha ning dé thao roi khéi binh chira ma khong 1am xa khi.

- Trong khi thao khoéi binh chtra, bd phéan kich hoat van c6 kha nang hoat dong ma
khong phai thay thé bo phan nao sau khi kich hoat.

~ Khéng duoc phép st dung céc thiét bi gdy nd dé kich hoat xa khi.

— Sau khi hé thdng xa khi hoat dong, khong yéu cau thay thé cac bd phan ngoai cac
vong dém, dau boi tron va khi. Cac hé théng yéu cau thay thé ngoi nd, hay bat ki

phan nao khac s& khong duoc chip nhan.

~ Hé théng bao gdm céc thanh phan phai thay thé dinh ki khong dugc chip nhan.
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9.7.6. Can x4 khi bang tay
— B0 phan kich hoat x4 khi ddng thoi phai c6 kha ning kich hoat truc tiép bang co ciu
co khi, cho phép kich hoat xa khi trong truong hop bd phan dién bi 1.

— Thiét bj phai c¢6 can kéo xa bang tay v6i hudng dan truc quan dé cé thé kich hoat hé

théng.

— Tét ca khi chtra trong cac binh phai c6 thé kich hoat bang nut nhan x4, cac dau do tir

dong hay co cdu co khi truc tiép.

9.7.7.  Chét an toan
~ Céc binh chira khi ¢6 chdt an toan, khi 4p suat bén trong tang do nhiét do cao, chét
an toan s& dugc giai phong cho phép khi bén trong thoét ra trude khi dat téi ap suat

1am no binh. Khi thoét ra s& khong qua duong dng va miéng voi phun.

— Binh chuta phai trang bi dong ho ap suat dé hién thi ap suat trong binh. Pong ho ap
suat 1a mot phan cta binh va phai hién thi dang ma mau dé c6 thé nhanh chong xac

dinh duoc ap suat trong binh.

9.7.8. Voi phun
— Puogc st dung dé phat tan khi, voi phun phai ma dong véi ren trong, c6 san kich
thude 1 dén 2 inch. Mbi kich thude c6 hai dang d6 phan tan 180° va 360°.

—  Voi phun duoc gan véi ren ctia dng twong tmg véi kich thude cta voi. Voi phun phai
dat chuan FM, UL.

9.7.9. Hoat dong ciia hé thong khi cé chay:

Hé théng dugce thiét ké, lép dat va cai dat 1ap trinh sao cho chi kich hoat qua trinh
chita chay khi ¢6 2 tin hiéu tir hé théng canh bao (1 dau bao nhiét va 1 dau bao khoi) trong
cung mot khu vuc bao v¢ bao chay dé)ng thoi.

~ Sy tac dong khi c6 mét tin hiéu (dau bao khoi hodc dau bao nhiét) kich hoat, hé théng

canh bao hoat dong nhu sau:

+  Thong bao trén man hinh hién thi cta ta canh bao chay vi tri ciia dau bao /
kénh bao chay dang kich hoat.

+  Tu bao chay xuét tin hiéu canh bao 1 dén tu diéu khién chira chay.

+  Tu diéu khién chita chay xudt tin hiéu canh béo cho nhén vién truc giam sat
hé thong.

+  Tu diéu khién chita chay cung cip tin hiéu bao dong lién tuc bing chudng tai
khu vue ¢6 dau béo kich hoat, dén chdp va dén canh béo di tan trong khu vuc

dau bao kich hoat sang nham canh bao moi ngudi c6 mit trong phong so tan
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+

ra khoi phong ngay.
Thue hién cac chie ning diéu khién can thiét, nhu ngit ngudn khoa cira, dimg
hé théng HVAC (néu c6)

— Sy tac dong khi c6 2 tin hiéu (dau bao khoi va dau bao nhiét) kich hoat, hé théng

canh bao hoat dong:

+

Thong béo trén man hinh hién thi cia ti canh bao chay vi tri cta cac dau do
kénh bao chdy dang bi kich hoat.

Ta diéu khién chita chay xuét tin hiéu bao dong lién tuc bang coi dén bao xa
khi va bang dén canh bao xa khi chita chay cam vao.

Tu diéu khién chita chay kich hoat thoi gian tré cai dat. Chat chira chay sé xa
khi két thac thoi gian tré trir khi nhan ndt tam ding xa khi trong thoi gian
dém nguoc. Khi nha nit nhéan tam ding mot khoang thoi gian tré cai dit dugc
thém vao trudce khi xa khi.

Khi xa khi tin hiéu canh béo tir cong tic ap luc trén dudng 6ng s& giri vé tu

diéu khién.

~ Hoat dong chita chay bang tay

+

9.8.

Hé théng c6 kha nang kich hoat béng tay tai khu vuc dugc bao vé€. Hoat dong
clia nut nhan xa bang tay s& 1am xuét hién trang thai bao dong trén ta diéu
khién va xuat tin hiéu kich hoat chita chdy ngay lap tirc, bé qua thoi gian tré,

dong thoi bé qua moi tac dong cia nit an tam dung xa.

H¢ thong chira chay bang cac binh

Hé théng chira chay ballng,binh bot, binh p@t va binh khi cho tram baov gém:
Chira chay cho khu vyc lap pin luu trir bang cac binh chita chay xe day.

Binh chita chay dam bao duy tri chat chita chay trong binh diy du, luon & diéu
kién san sang hoat dong. Binh dugc b tri & vi tri d& nhin, c6 kha nang tiép can dé dang
va ludn & vi tri d6 cho dén khi dugce sir dung. Binh dugc dat trén hanh lang, g?m cac ctra
ra vao gﬁn ddi tuong dugc bao vé. Nhi¢t do khu vuc dat binh trong pham vi -40 dg C
dén 49 do C hodc tuan theo nhiét do dat binh cta nha san xut.

Vi¢c lya chon binh chira chay cho mot khu vuc dugc can cir vao dac diém cta vat

liéu chay, dac diém kién trac, bd tri trang thiét bi, giao thong cua khu vuc dugce bao vé¢,

diéu kién mdi truong xung quanh va cac yéu td a&nh huong cua chat chira chay doi véi

con nguoi va trang thiét bi dugc bao vé.

Can cur vao mure d§ nguy hiém chdy va céac yéu cau khac lién quan dén bao v¢ con

ngudi va tai san, tram bién ap duoc trang bi hé thdng binh chita chay nhu sau:
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Khu vuc lip pin luu trit b tri 2 binh chita chay bang bot ABC MFZL35 dit trong
ta khung thép boc ton dé bao vé han ché anh hudng cua thoi tiét.
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CHUONG 10: PAC TINH KY THUAT THIET BI

10.1. Yéu cau chung

Bang danh muc vat tu thiét bi va cac tiéu chuin ap dung:

KH

Danh muc vt tu-thiét bj

Tiéu chuén ap dung

TB1

Hé théng thiét bi pin luu trix

10MW/20MWh (hé théng BESS)

TB1.1

Heé thong pin luu trir nang lwong (lap dat
trong container 201t)

1EC62933, TCVN 14499 hodc tuong
duong

Pdp iing cdc yéu cau doi voi hé thong
pin luu triv tai TT 05/2025/TT-BCT

TB1.2

Hé thong chuyén doi nang luong va phan
phéi (Lap dat trong Container) (bao gdm
cac thiét bi: PCS+MBA+RMU)

TB1.2.1

MBA dau-3pha-22kV-5000kVA(*)-cdch
dién plug-in

(Cong sudt MBA (t6i thiéu 5000kVA) va
dién dap thir cap, so cudn thir cdp, t6 ddu
ddy MBA c6 thé diéu chinh phy thudc
dién ap dau ra cia PCS hodc theo tinh

toan cua nha san xudt)

OQuyét dinh s6 so 2425/0P-
EVNHANOI ngay 19/03/2026 cua
Téng Céng ty Pién lwc thanh phé Ha
Néi vé viéc ban hanh yéu cau ky thudt
mdy bién ap phan phoi dién ap 110kV
dp dung trong Tong Céng ty Pién lyc
thanh pho Ha Néi.

TB1.2.2

T RMU-22kV-kiéu modular/compact-3
ngan (2CD+IMC) -
SCADA/c6 diéu khién xa

co ket noi

TB1.2.2.1

Ta RMU-22kV-kiéu compact-3 ngin
(2CD+IMC) - ¢6 két ndi SCADA/cH

diéu khién xa

TB1.2.2.2

Ta RMU-22kV-kiéu modular-3 ngin
(2CD+IMC) - c¢6 két ndi SCADA/co

diéu khién xa

Yéu cau ky thudt ti Ring Main Unit
cap dién dap 22 kV va 35 kV dp dung
trong Tong céng ty dién luc TP Ha
Ngi ban hanh kém theo Quyét dinh s6
2415/0D-EVNHANOI va 2418/0P-
EVNHANOI s6 ngay 19/03/2026 ciia
Téng cong ty dién lwc TP Ha Nji.

TB1.3

Heé thong diéu khién, giam sat va thu thap
dir liéu (SCADA&EMS) yéu cau co giao
thirc va két ndi duoc véi phan mém diéu
khién hién hitu dang duoc s dung tai

cac Tram bién ap thong qua céc Giao

NERC-CIP, ISO 27001, IEC62443
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KH Danh muc vt tu-thiét bj Tiéu chuén ap dung
thtc Modbus TCP/IP, IEC61850, va
IEC60870-5-104/101
TB2 | Cap ngam 22kV-Cu-3x240mm2-Chong | Quyét dinh  s6 s6 2428/Qb-
thdm nudc; man chin bang dong; giap | EVNHANOI ngay 19/03/2026 cua
kim loai dai bang kép; cach dién XLPE | Tong Cong ty Dién lyc thanh ph Ha
Noi vé viéc ban hanh yéu cau k§ thuat
cap ngam trung 4p va phu kién ap
dung trong Téng Cong ty Dién luc
thanh ph6 Ha Noi.
TB3 |Hop dau cap 22kV Cu/3x240mm2- | Quyét dinh s6 s6 2428/Qb-
Ngoai trdi-Co ngét lanh kiéu co rat EVNHANOI ngay 19/03/2026 cua
Téng Cong ty Pién lyc thanh phd Ha
No6i vé viéc ban hanh yéu cau k¥ thuat
cap ngam trung ap va phu kién ap
dung trong Tong Cong ty Dién luc
thanh ph6 Ha Noi.
TB4 Camera PTZ ngoai troi dang quay quét
360 do (bao gdbm camera, gia dd, gong,
phu kién lap dat)
TBS Bo cat sét cho Camera (SP)
TB6 Bo chuyén do6i quang dién
TB7 May tinh chu SCADA & EMS (May tinh
cong nghiép) + Tu Rack EMS
TB8 Switch quang cong nghiép (IEC 61850)-
layer 2 cung cép: 4 cong combo + 8 cong
dién + 24 cong quang da mode
TB9 Man hinh 27" (01 cho may tinh chu
SCADA & EMS)
TB10 | Thiét bj twong lira Firewall
TB11 | Thiét bj PCCC

10.2. Pic tinh thiét bi hé thong pin luu trir

10.2.1.Quy dinh chung

Heé théng Pin luu trit duge thiét ké dé cung cap cac chirc niang khac nhau trong nhiéu
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kich ban tmg dung khac nhau. Do d6, diéu quan trong 1a phai quy dinh cau trac cta hé
théng Pin luu trit va chirc ning cia timg hé thdng con.
10.2.2.Chitc ning cia hé théng Pin lwu triv
Hé théng Pin luu trit ning luong bang 1a mot giai phap cong nghé sir dung cac bd pin
lithium-ion hodc cac cong nghé pin khac dé luu trit va giai phong ning luong theo nhu cau
ctia hé thong dién. Cau truc cua Hé thdng Pin luu trir ning luong thudng bao gom:
« Ti Pin (Battery Rack/Container): Chtra cac cum cell pin dugc ghép ndi thanh

module va sau do thanh ta.

« PCS (Power Conversion System): Bo chuyén doi cong suat hai chiéu AC/DC va

DC/AC, diéu khién viéc sac/xa nang luong.

« BMS (Battery Management System): Hé thong quéan 1y pin dé giam sat trang thai,

bao vé va can bang cell.

« EMS (Energy Management System): Hé thong diéu hanh ning luong, diéu phdi
hoat dong cua PCS/BMS dua trén yéu cau ludi hodc kich ban cai dat.

« SCADA/HMI: Hé thong giam sat va diéu khién tir xa.

B& pin tich trir nang luong d6i voi hé théng trong du an ¢6 chirc nang ciia mot thiét bi
thu va phat dién du phong. Tuy vao muc dich van hanh va tng dung cu thé, BESS c¢6 thé
van hanh theo cac kich ban diéu khién sau:
- Ung dung nap/xa véi yéu cau hé théng cung cdp chu ky van hanh thoi gian dai.
Muc dich phuc vu dap ung nhu cau tai dinh ciia hé théng phan phdi. C6 kha niang
1ap lich van hanh sac/xa va diéu chinh tirc thoi theo yéu cau van hanh.
- C6 kha nang diéu khién cong sudt+ P, + Q, tan s6, dién ap, . . dé tham gia cai thi¢n
chét lugng ludi dién van hanh.

10.2.3. Cau triic hé thong

Kién trtc dién hinh cua hé théng Pin luu trir duoc thé hién nhu sau:
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Hinh 1 — Kién tric dién hinh ciia hé thong Pin luu trir

Hé thong Pin luu trit bao gdm hé thdng tich liy, hé théng chuyén d6i nang luong, hé
thdng phu tro va hé thng diéu khién. Ranh gidi giira hé théng Pin luu trir va hé thong dién
dugc xéc dinh 1a POC va tt ca cac thong s duoc do tai POC.
10.2.4. Yéu cau k¥ thuat chi tiét hé thong Pin luu trir:
10.2.4.1. Pic tinh co ban ciia hé thong pin luu trir

1) Tai liéu vién din

IEC 62933-1:2024, Electrical energy storage (EES) systems — Part 1: Vocabulary

IEC 62933-2-1:2017, Electrical energy storage (EES) systems - Part 2-1: Unit

parameters and testing methods - General specification

IEC/TS 62933-2-2:2022, Electrical energy storage (EES) systems - Part 2-2: Unit
parameters and testing methods - Application and performance testing

IEC/TR 62933-2-200:2021, Electrical energy storage (EES) systems - Part 2-200: Unit
parameters and testing methods - Case study of electrical energy storage (EES)
systems located in EV charging station with PV

IEC/TS 62933-3-1:2018, Electrical energy storage (EES) systems - Part 3-1: Planning
and performance assessment of electrical energy storage systems - General
specification

IEC/TS 62933-3-2:2023, Electrical energy storage (EES) systems - Part 3-2: Planning

and performance assessment of electrical energy storage systems - Additional
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requirements for power intensive and renewable energy sources integration related
applications

IEC/TS 62933-3-3:2022, Electrical energy storage (EES) systems - Part 3-3: Planning
and performance assessment of electrical energy storage systems - Additional
requirements for energy intensive and backup power applications

IEC 62933-4-1:2017, Electrical energy storage (EES) systems - Part 4-1: Guidance on
environmental issues - General specification

IEC 62933-4-2:2025, Electric energy storage (EES) systems - Part 4-2: Guidance on
environmental issues - Assessment of the environmental impact of battery failure in
an electrochemical based storage system

IEC 62933-4-4:2023, Electrical energy storage (EES) systems - Part 4-4:
Environmental requirements for battery-based energy storage systems (BESS) with
reused batteries

IEC 62933-5-1:2024, Electrical energy storage (EES) systems - Part 5-1: Safety
considerations for grid-integrated EES systems - General specification

IEC 62933-5-2:2020, Electrical energy storage (EES) systems - Part 5-2: Safety
requirements for grid-integrated EES systems - Electrochemical-based systems

[EC 62933-5-3:2023, Electrical energy storage (EES) systems - Part 5-3: Safety
requirements for grid-integrated EES systems - Performing unplanned modification of
electrochemical based system

IEC 60529: Degrees of protection provided by enclosures (IP code)

IEC62477-1: Safety requyrements for power electronic converter systems and

equypment — Part 1: General
IEC 62619: Secondary lithium cells and batteries for industrial applications — Safety

requyrements

IEC 63056:2020: Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Safety requyrements for secondary lithium cells and batteries for use in

electrical energy storage systems
UL9540, Energy Storage System and Equypment.

UL9540A, Test Method for Evaluating Thermal Runaway Fire Propagation in Cell
Energy Storage Systems.

NFPA 68: Standard on Explosion Protection by Deflagration Venting
NFPA 69: Standard on Explosion Preventin Systems
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TCVN 4255: Cap bao vé bang vo ngoai (ma IP)

TCVN 7909-1-2:2016 (IEC/TS 61000-1-2:2008): Tuong thich dién tur (EMC)

TCVN 14499-1:2025: Hé théng luu trit dién ning — Phan 1: Tl vung.

TCVN 14499-2-1:2025: H¢ théng luu trit di¢n ning — Phan 2-1: Thong sb k¥ thuat va
phuong phap thir - Quy dinh k¥ thuat chung.

TCVN 14499-2-2:2025: Hé thdng luu trit dién nang — Phan 2-2: Thong sb k§ thuat va
phuong phép thir - Ung dung va thir nghiém tinh ning.

TCVN 14499-3-1:2025: Quy dinh vé hoach dinh va danh gia tinh ning cta hé thong
luu trit dién nang.

TCVN 14499-3-2:2025: H¢ théng luu trir dién nang - Phan 3-2: Hoach dinh va danh
gia tinh ning cua hé thong luu trit dién nang - Yéu cau bd sung d6i vai cac tng dung
lién quan dén ngudn cong suat bién dong 16n va tich hgp ngudn ning luong tai tao.
TCVN 14499-3-3:2025: Quy dinh vé Hé théng luu trit dién ning — Phan 3-3: Hoach
dinh va danh gia tinh ning cta hé théng luu trir dién ning — Yéu cau bo sung dbi véi
cac tng dung tiéu thu nhiéu ning luong va ngudn dién du phong.

TCVN 14499-4-1:2025: Hé thong luu trit dién nang - Phan 4-1: Huéng dan cac van dé
vé mdi truong - Quy dinh k¥ thuat chung.

TCVN 14499-4-2:2025: Hé thong luu trit dién ning - Phin 4-2: Huéng dan cac van dé
vé moi truong - Panh gia tac dong méi trudng cua hong hoc pin trong hé thdng luu trit
dién hoa.

TCVN 14499-4-3:2025: Hé thong luu trir dién ning - Phan 4-3: Cac yéu cau bao vé
d6i voi hé thong pin luu trit ning lugng theo cac didu kién méi trudng.

TCVN 14499-4-4:2025: Hé thong luu trit dién nang - Phan 4-4: Yéu cau vé mdi trudng
d6i voi hé thong pin luu trit nang lugng (BESS) voi pin tai sir dung.

TCVN 14499-5-1:2025: Hé thong luu trit dién ning - Phan 5-1: Xem xét vé& an toan
d6i v6i hé thong EES tich hop luéi dién - Quy dinh k¥ thuat chung.

TCVN 14499-5-2:2025: Hé thong luu trit dién ning - Phan 5-2: Yéu cau an toan ddi
v6i hé thong EES tich hop ludi dién - Hé thong dua trén nguyén 1y dién hoa.

TCVN 14499-5-3:2025: Hé thdéng luu trit dién ning - Phan 5-3: Yéu cau an toan ddi
v6i hé théng EES tich hop ludi dién - Thuc hién stra d6i ngoai ké hoach hé thong dua
trén nguyén 1y dién hoa.

TCVN 14499-5-4:2025: Hé thong luu trit dién ning - Phan 5-4: Phuong phap va quy
trinh thir nghiém an toan ddi v6i hé thong EES tich hop ludi dién - Hé thong dua trén
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pin lithium ion.
Thong tu 05/2025/TT-BCT ngay 01/02/2025 cua Bo Cong thuong quy dinh hé thdng
truyén tai dién, phan phéi dién va do dém dién nang — Muc 5: Yéu cau k§ thuat d6i véi
H¢ thong Pin luu trir.
2) Thuit ngir viét tit
AGC  diéu khién phat dién ty dong
AVC  diéu khién dién ap tu dong
BAMS  hé thong quan 1y dan pin
BCMU  bd quéan 1y cum pin
BMS hé théng quéan 1y pin
BMU bd quan 1y pin
CGI giao dién luéi diéu khién duoc
DCS hé thong diéu khién phan tan
DER ngudn ning luong phan tan
DOD kha nang sac/ x4 sau
EES luu trit di€n nang
EESS hé thong luu trit dién nang
EMS hé théng quéan 1y ning luong
EOL Vong doi cta hé thong Pin
FFR dap tng tan s6 nhanh
FSS hé thong chira chay
HV dién 4p cao
LFP lithium sit photphat
PCS hé théng chuyén d6i ning luong

POC diém d4u ndi (duoc xac dinh 13 diém d4u ndi trung ap tai dau ra ngin ti trung
thé cia TBA 110kV)

POD giam dao dong cong sut

RTU thiét bi dau cudi tr xa
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RTE Hiéu suit chu ky (Round Trip Efficience)
SCADA diéu khién giam sat va thu thap dir liéu
SOC trang thai sac
SOH trang thai stc khoe ciia hé thong Pin
SOE trang thai nang lugng
SPS hé thng dién du phong
UPS nguén cép dién lién tuc
3) Yéu ciu ky thuit chung cho hé thong Pin lru trir

bicu ki€n mai truong lam vige cua thiét bi

Nhiét d6 moi truong 16n nhat 45°C

Nhiét d6 mdi truong nho nhat 0°C

Khi hau Nhiét d6i, nong am
Do am tuong d6i cao nhat 100%

Do cao lép dat thiét bi so v&i muc nudc bién Pén 1.000 m
Van toc gi6 16n nhat (d6i voi thiét bi lam viéc ngoai troi) 160 km/h

bicu kién van hanh ctua h¢ thong dién:

Dién 4p danh dinh cta hé thong dién (kV) 22

So d6 3 pha

P ) Trung tinh ndi dat
Che do noi dat trung tinh

truc tiép
Dién 4p cao nhat cua thiét bj (kV) 24
Tan s6 (Hz) 50

Piéu kién vé quan 1y chit lwgng ciia nha san xuét:
Nha san xut phai c6 ching chi vé& hé théng quan 1y chit lvong (ISO-9001 hoic twong

duong) duoc ap dung vao nganh nghé san xuit hé théng Pin luu trit. Nha san xuét phai c6
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phong thir nghiém xuét xudng véi cac trang thiét bi phuc vu thir nghiém duoc kiém chuin
béi co quan quan Iy chit luong.

4) Yéu ciu chi tiét vé Thiét ké hé théng Pin lwu trir

<% Hg¢ thong Pin luwu trir phai tuin thi dip Gng theo thong tw TT05/2025/TT-BCT
ngay 01/02/2025.

<% H¢ thong hru trir

Cong nghé pin: Néu rd cong nghé pin dugc dé xuat kém theo thong sé k§ thuat
chi tiét.

CAu trac: Hé théng pin dugc tich hop vao cac container ti€u chuan ISO 20ft, mat
d6 niang lugng > SMWh cho mdi container ISO 20ft.

Thong s6 k¥ thuat: Cung cp bang thong sb ki thuat (datasheet) chi tiét cua cell
pin, module (pack), rack (cluster) va tu/container theo quy dinh tai muc 5.1 cua TCVN
14499-2-1:2025 (IEC 62933-2-1) t4i thiéu bao gdm:

- Dung lugng danh dinh (kWh)

- Cong suat sac va xa danh dinh (kW)

- Dai dién &p lam viéc (V)

- Dong sac/xa toi da/tbi thiéu/lién tuc (A)

- Hiéu suit chu ky (Round-Trip Efficiency) (%)

- Tudi tho du kién theo chu ky sac-xa (ndm, s6 chu ky)
- D0 tu xa caa hé thong pin (Wh/h)

- Thiét ké t6 hop céc cell/pack va rack pin,...

% H@ thong chuyén ddi ning lwong (PCS)

Hé thong chuyén ddi nang lwong PCS chuyén dbi ning luong DC cua hé théng tich
lity thanh nang luong dau ra AC dén luéi dién tai POC trong qua trinh x4 cta hé thong tich
lity va c6 thé chuyén d6i nang lwong dau vao AC cua ludi dién thanh ning luong DC phu
hop dé sac hé thong tich lity. Hé théng chuyén d6i ning luong c6 tac dong dén dic tinh
cong suét biéu kién cta hé théng luu trir dién ning, né cling c6 thé anh hudng dén chat
luong di¢n nang tai POC.

Nhin chung, hé thong chuyén d6i nang lugng dugc két nbi voi hé thong tich lity va
v6i dau dau ndi chinh. N6 ciing bao gom tat ca cac thiét bi truyén nang luong giita dau dau
nbi va hé thong tich lity, vi du nhu bat ky loai may bién 4p, bd chuyén doi AC/DC, b bién
tan, bo diéu khién, bo loc AC hodc cac thanh phﬁn chuyén mach.

Bao vé PCS: Hé thong chuyén doi ngudn c6 chirc ning bao vé qua dong, bao vé qua

nhiét, bao v¢ noi dat, bao v€ qua ap, bdo v¢ gidm sat ludi dién va bao vé dau ra PCS AC.
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Céc bo pin SMWh duoc ndi voi phia ha ap cia may bién p ting ap cuc bd thong qua
hé théng PCS. Cac bd PCS duoc ndi twong tmg v6i cac cudn day ha ap ciia may bién ap
tang ap.

Chirc nang:

- PCS phai hoat dong & ca 4 goc phan tu, cung cap/tiéu thy ca cong suét tac dung va
cong suat phan khang.

- C6 kha nang duy tri van hanh theo cac ngudng tan s (theo gia tri va theo d6 bién
thién tan s6), dién ap, dao dong goc pha theo quy dinh cua thong tu 05/2025/TT-BCT d6i
v6i hé théng BESS.

- C6 kha ning diéu chinh cong suét tac dung, cong suat phan khang, dién ap dap Gmg
cac quy dinh tai thong tu 05/2025/TT-BCT (trong ché do van hanh binh thuong, ché do su
cd ngén mach, kha nang khoi phuc cong suét sau su ¢, ce).

- C6 kha ning diéu chinh tan s6 so cap (d6i voi hé thong BESS tir MW trd 1én), diéu
chinh tan s thtr cap (d6i voi hé thong BESS tir 10MW trd 1én) theo quy dinh tai thong tu
05/2025/TT-BCT.

Ciu hinh bao vé

- Bao vé module ngudn: qua dong, qué nhiét, 13i driver.

- Bao vé phia DC: qua ap/thiéu 4p DC, qua dong DC, nguoc cuc DC, ...

- Bao vé phia AC: qua ap/thap ap AC, qua dong AC, dao dong tin s bat thudng,
nguoc thir tu pha, khong can bang dién ap ludi, chdng xam nhap dong DC vuot muc, hai
vuot mue, ...

- Bao vé khac: 16i hé thong lam mat, 15i truyén thong, .... Cau hinh bao vé phai dam
bao cho hé théng trong moi ché do lam viéc.

- Hé théng PCS phai hd tro t6i thiéu cac giao thirc IEC 61850/CAN/Modbus, ... va
c6 kha ning giao tiép, trao d6i thong tin voi hé théng BMS, EMS.

- Céc thiét bi dong cit dam bao thoi gian loai trir sy ¢d tuong Gng theo yéu cau cua
ludi dién.

< H@ thong dién tw dung:

a. Muc tiéu va pham vi

Hé théng ty dung phai bao dam tinh lién tuc cho céc tai an toan va diéu khién
(BMS, phat hién chay/khi, PCCC, SCADA/vién thong, thong gib...) trong moi ché do su
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¢ hop 1y c6 thé dy kién tai dia diém. Thoi gian duy tri ngudn cho ting nhom tai phai
duge x4c dinh trén co s¢ danh gia rai ro va diéu kién mai trudng noi lip dit 4p dung
phuong phap trong TCVN 14499-4-3 (IEC CD 62933-4-3:2025) két hop yéu cau an toan
va thir nghiém hé théng cia TCVN 14499-5-1 (IEC 62933-5-1:2024); TCVN 14499-5-
2 (IEC 62933-5-2:2020) hodc tuong duong.

Nguén dién tu ding hé théng BESS: Nha cip hang tinh toan va trang bi ngudn
dién tu dung cho hé théng BESS dam bao tach riéng véi ngudn tu dung cua TBA hién

~

hiru.

b. Kién tric tong thé

b.1 Nguén AC tu dung: ti ty ding AC nhan nguoén tir MBA 22kV cta hé thong
pin luu trir.

b.2 Bio vé chdng qua ap lan truyén (SPD) va néi dat: lip SPD theo cap, phéi hop
v6i so d6 ndi dat tram, tuan thi yéu cau an toan chung cia TCVN 14499-5-1, nguyén tic
thiét ké hé EES (TCVN 14499-3-200 (IEC TR 62933-3-200:2025)) va cac khuyén nghi
vé SPD trong TCVN 14499-4-3 (IEC CD 62933-4-3:2025) hodc twong duong.

b.3 Yéu ciu chirc ning va chi tiéu

- Thoi gian duy tri nguén (t6i thiéu tham chiéu): Xac dinh cu thé trong ho so thiét
ké trén co so danh gia riii ro mdi truong (TCVN 14499-4-3, 5-1, 5-2) (IEC CD 62933-4-
3:2025, IEC 62933-5-1:2024, IEC 62933-5-2:2020) hoac tuong duong.

- Ngudn UPS cép ngudn cho cac thiét bi diéu khién, SCADA, HMI, may tinh cong
nghiép, thiét bi truyén thong, dong bd thdi gian va ti bao chdy,... Thoi gian luu dién cta
UPS phai dap tng yéu cau van hanh > 2 gio.

- Lién dong an toan: mat ludi — PCS dung sac/xa; van duy tri BMS, FACP,
SCADA, théng gi6 va chiéu sang su c6 bang UPS khong dugc cit ngudn cac mach an
toan trir khi quy dinh béi phuong an PCCC (tham khdo nguyén tic trong IEC 60204-1)
hodc tuong duong.

- Ngudn cho hé thong ro le bao vé tai tt RMU: ldy ngudn tir ti DC tai phong diéu
khién ctia TBA 110kV (sir dung day cip ngudn 0,6/1kV rudt ddng, cach dién PVC, chdng
chay lan — 2x4mm2, thudc pham vi ctia nha cung cip hé théng BESS).

% H¢ thong noi dat va chong sét

a. Muc tiéu va pham vi
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Thiét 1ap hé thong ndi dat, lién két dang thé va bao vé chdng sét cho toan bo BESS
(AC, DC, vo/két cAu kim loai, vién thong) nhdm: bao vé ngudi va thiét bi; han ché SPD va
duy tri chirc ning an toan khi c6 sét, xung qua do hodc nhiéu dién tir. Can ctr danh gia rai
ro sét theo IEC 62305-2 (vién dan trong TCVN 14499-5-2 (IEC 62933-5-2:2020)) va ap
dung cac bién phap SPD, ndi dét, che chin phu hop.

b. Yéu ciu danh gia va tiéu chuin ap dung

- Thuc hién danh gia rii ro sét cho dia diém theo IEC 62305-2 dé quyét dinh
c6/khong yéu ciu trang bi hé théng chdng sét bén ngoai va cip bao vé, lam co s& bd tri
SPD va nbi dat.

- H¢é théng ndi dat va lién két bao vé tuan thi nhom tiéu chuan lép dat dién ha ap:
TCVN 7447-5-54 (bd tri ndi dat, day PE va lién két bao vé), 7447-5-53 (cach ly/dong cit)
(IEC 60364-5-54:2011), 7447-4-44 (bao vé chbéng nhiéu dién ap/EMC) (IEC 60364-4-
44:2007).

- Bo tiéu chuan chéng sét TCVN 9888 (IEC 62305-1/2/3) dung cho nguyén tic,
quan 1y riii ro va bao vé vat thé; lya chon cap LPL (Lightning Protection Level - cip bao
vé chdng sét), tinh khoang cach tach (khoang cach dién méi tdi thiéu), va quy hoach ving
bao vé.
¢. Cau hinh ndi dét va lién két ding thé

- Thiét ké hé théng ndi dat chung cho tram BESS, bao dam moi két cAu kim loai, vo
container/td, khung rack pin/PCS, to AC/DC, mang cap kim loai déu duoc lién két dang
thé vé thanh cai PE/BE cua tram theo TCVN 7447-5-54 (IEC 60364-5-54:2011) hoac

tuong duong.

- Lién két déng thé cuc bo tai mdi container/ti: ndi PE cho vo, ctra, tAm che, khung
thiét bi; lién két gitta PE AC va cuc am DC qua diém ndi thiét ké (theo huéng dan an toan
hé thdng trong TCVN 14499-5-1 (IEC 62933-5-1:2024) hoic twong dwong), ddng thoi bao
dam yéu ciu EMC méi truong cong nghiép.

- B6 tri thanh lién két déng thé chinh (MEBB) va phu (SEBB) dé tap trung cac nhanh
PE/TE, gidm vong lap va tr¢ khang sét; nguyén tdc dinh tuyén, tiét dién, moi ndi theo
TCVN 7447-5-54:2015 (IEC 60364-5-54:2011) va TCVN 9888-3:2013 (IEC 62305-
3:2010) hoac twong duong.

- P6i voi Day tiép dia c6 tiét dién day >120mm2 sir dung loai dau cosses 2 16.

d. Bao vé chéng sét lan truyén (SPD)
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- Bit budc lap SPD tai cac ving dé chiu xung sét: cap nguén AC, DC, tin hiéu va
vién thong; day 1a bién phap chu dao ma TCVN 14499-4-3:2025 (IEC CD 62933-4:3:2025)

khuyén nghi dé khéc phuc rui ro sét gay thung cach di¢n, cham dAt, mat lién lac.

- Uu tién bao vé cac tuyén BMS/SCADA vi dé bi nhiéu sét; ting cuong tiép dia va
mién nhiém EMC cho BMS theo khuyén nghi ciia TCVN 14499-4-3:2025 (IEC CD 62933-
4:3:2025).

% Hé théng Phong chay chira chay

Hé thong phat hién va dap ltra: Phai c6 hé thong PCCC da cép (t6i thiéu 3 cip): Canh
bao sdm (phat hién khoi, khi gas), va hé théng chira chay tu dong (khi sach, aerosol hoac
giai phap twong duwong tai cap pack va rack) tuan thu cac tiéu chuin quc té nhu: UL9540A,
UL9540, UL1973 va yéu cau cta dia phuong.

Hé thong chita chdy phai dugc phan 16p dé ngan chin chdy lan theo ciu tric ciia tram
BESS:

+ Lép 1: Phat hién som cac diu hiéu bat thuong (khoi, nhiét do, khi phat sinh do sy ¢b
pin...) tai tmg khoang hoc ting cum pin, két hop véi hé thong BMS dé canh bao va thyc
hién céc chtrc ning bao vé can thiét.

+ Lép 2: Hé thong chita chay ty dong bén trong rack, cabinet hodc khu vuc chira pin
bang tac nhan chita chay phii hop véi thiét ké ctia nha san xuét (khi sach, aerosol hodc giai
phap twong duong), nham khdng ché dam chay tai khu vuc phat sinh.

+ Lép 3: Giai phap bao vé cap container nham ngin chin chdy lan ra bén ngoai, bao
g6m hé théng 1am mat, két ndi cip nudc chira chay hodc cac giai phap twong duong phuc
vu lyc luong chita chdy chuyén nghiép theo thiét ké ctia nha san xuat va yéu cu cia co
quan PCCC.

Téi thiéu phai trang bi phat hién chay cho ting khoang/budng thiét bi ciia BESS; tin
hiéu bao chay (Am thanh, hinh anh) phai két ndi t&i hé thong bao chay trung tim va cac
diém diéu khién lién quan, bao dam dinh vi duoc ngudn bao dong theo khu vuc/khoang
tuan thu theo TCVN 14499-5-1:2025 (IEC 62933-5-1:2024) hodc tuong duong.

Yéu ciu c6 hé thong thong gid dé ngin ngira tich tu khi d& chay (theo NFPA 69) va cic
tam giam ap (deflagration panels) dé dinh huéng vu no néu xay ra (theo NFPA 68).

Hé théng bao gdm dau bao khoi, bang diéu khién, thiét bj bao dong, éng xa va dau
thong hoi.

< H¢ thong diéu khién, giam sat va thu thap dir litu (SCADA&EMS)
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Heé théng quan 1y nang lugng (EMS) cuia du 4n bao gom 16p diéu khién tram bién ap
va lop cuc bo. Trong do, 16p diéu khién tram bién ap chiu trach nhi¢m kiém soat va diéu
phéi quan 1y ning luong cua toan bd hé thdng, twong tac di liéu véi cac hé théng khac va
cac 10p khac va truy cap tat ca cac thiét bi truyén thong tai chd, tirc 1a quan 1y va diéu khién

cuc bo.

EMS chiu trach nhiém thuc hién chién luge diéu khién va chién luge quan ly nang
luong cuia HE théng Pin luu trit. Theo dir li¢u gidm sat thoi gian thuc va dit liéu van hanh
lich str, EMS ¢6 thé kiém soat viéc sac va xa Hé théng Pin luu trir theo thoi gian thyc theo
chién luoc quan 1y ning luong da thiét 1ap va ciling ¢ thé chip nhan 1énh cia AGC luéi
dién.

Pé két ndi v6i hé théng dicu khién hién hiru, hé théng EMS dugc yéu cau c6 giao
thic va két ndi duge véi phé”m mém diéu khién hién hitu dang duoc sir dung tai cac Tram
bién 4p thong qua cac Giao thitc Modbus TCP/IP, IEC61850, va IEC60870-5-104/101.
Cung cép giao di€n giam sat va diéu khién toan bo hé théng BESS, ghi lai dit li€u van hanh,
canh bao va su kién va két nbi v6i hé théng SCADA.

An ninh mang (Cybersecurity): Nha thau phai trién khai cac bién phap an ninh mang

manh mé& dé bao vé hé théng khoi cac truy cap trai phép.
% H¢ thong giam sat va canh bao (BMS)
Yéu ciu chung ddi v6i hé thong quén 1y pin (BMS):

- Viéc lua chon BMS phai phu hop véi dic tinh cta pin va yéu cau ctia don vi sir
dung. BMS phai dam bao giam sat, diéu khién, cAn bang va bao vé an toan cho hé thong
Pin.

- Ngudn cap cho BMS phai c6 tinh du phong va lién tuc.

- BMS phai c6 kha ning van hanh lién tuc it nhat mot gid khi ngudn cung cip bi mat,
ddng thoi cac phép do van phai dam bao sai sb trong gidi han.

Chirc nang va bao vé cia BMS:

- BMS phai duoc thiét ké theo cau tric 3 16p tuan thu theo tiéu chuan IEC 62619 va
Phuy luc B tiéu chuan IEC 62933-3-3 (TCVN 14499-3-3:2025). Hé théng BMS phai c6
chirc nang theo doi ddy du trang thai hoat dong clia pin & cac cap do bao gom: dién éap;
dong dién; nhiét do; Uc tinh SoC, SoH; trang thai 15i (fault/alarms),. ..

- BMS phai c6 t6i thiéu cac chirc ning bao vé sau: bao vé qua ap (over-voltage), bao
vé thap ap (under-voltage), bao vé qua dong (over-current), bao vé qua nhiét (over-

temperature), bao v€ ngan mach, bdo v¢ ro ri va giam sat cach dién,...
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- BMS phai c¢6 chirc ning can bang;

- Khi phat hién 18i hoic diéu kién nguy hiém, BMS phai phét ra canh béo (tai chd va
tur xa), thuc hién thao tac bao v¢ (vi du: ngét mach, yéu cau PCS nglrng/giam cong suat
sac/ xa, c¢o 1ap 161, ...) va luu trit su kién 16i dé phan tich;

- BMS phai cung cip céc tin hiéu bao vé va trang thai can thiét cho hé thong giam sat
tram (SCADA/EMS) va cho PCS dé phdi hop;

- Hé théng BMS phai c¢6 kha nang luu trit thong tin, dir liéu van hanh cta hé thong
pin.

< Hé thong tan nhiét, 1am mat:

- Péi véi cac container hé théng pin luu trit, PCS+MBA+RMU, hé théng tan nhiét,
lam mat str dung giai phap container dong bo, ché tao sin bdi nha san xuit thiét bj. Cac
container nay da dugc thiét ké, thir nghiém va ching nhan dap ing diéu kién van hanh cta
thiét bi ¢ ché d6 cong sudt dinh murc va ché do lam viée cuc dai theo tiéu chuan cua nha
san xudt. Cac thong sd vé kha ning tan nhiét, luu luong théng gid va céu hinh hé thng
lam mat sé& tudn thu theo ho so k¥ thuéat, catalogue va xac nhan cua nha san xuét thiét bi
duoc lua chon.

- Container hé thong pin luu trir phai duoc trang bi san hé thong dudng dng phan phdi
nudc chita chay bén trong va bd tri san vi tri, ddu cho dau ndi ra bén ngoai. Pau chd phai
duoc bé tri tai vi tri thuan tién, bit kin, bao dam kha nang két ndi v6i hé théng cﬁp nudc
chita chay ctia cong trinh ma khong phai cai tao hodc thay ddi két cAu cua container.

¢ Cac yéu cau khac

- D6i v6i cac thiét bi thanh phan cta hé théng BESS (bao gdm: Hé thdng pin luu trit
ning luong, Bo chuyén d6i cong sudt va diéu khién PCS, May bién ap 22/0,55kV Tu
RMU-22kV-630A-25kA/1s): Phai duoc bd tri, lap dit trong cac container, sd luong
container tudn thu ban vé thiét ké dugc phé duyét dinh kém E-HSMT.

- Céc thiét bi: Bo chuyén dbi cong suat va diéu khién PCS, May bién ap 22/0,55kV
Ta RMU-22kV-630A-25kA/1s phai duoc lip dit trong cung mot container theo so dd
nguyén 1y, ban vé thiét ké dinh kém E-HSMT. Kich thudc mdi container PCS+MBA+RMU
khong duoc vuot qua gidi han chiéu dai 7m dé phu hop véi kich thuée méng da thiét ké
va bao dam b tri cac container theo ding téng mat béng tram bién ap duoc duyét.

- Nha thau phai cung cip kém theo E-HSDT ban v& layout bb tri cac thiét bi thanh

phan lip trong céc container, c6 thé hién céc kich thudc ciia thiét bi lip trong container phu
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hop véi ban vé thiét ké cong trinh; va c6 ban v& b tri kich thudc cac container trén tong
mit bang tram bién ap.

- Nha cép hang tinh toan va trang bi ngudn dién tu ding cho hé théng BESS dam bao
tach riéng véi ngudn ty dung ctia TBA hién hitu.

* Lwu y: Phan mém SCADA & EMS trang bi cho may tinh SCADA & EMS c6
kha ning ning cip mé rong sau nay. S6 lwong datapoints cin dam bio dw phong
trong trudng hop mé rong/ nang cong suit hé thong BESS trong twong lai.

- Phuong 4n dam bao moi trudong khi dua vao van hanh va phuong an xtr Iy khi xay
ra chay nd; xtr 1y kim loai niang, chat doc, khi doc khi xdy ra chay nd; phuong an so tan
dan cu khi xay ra chay no: Nha cung cip phai dé xuat phai dé xuat phuong an dam bao moi
truong khi dua vao van hanh va phwong 4n xtr 1y khi xay ra chay no; xir 1y kim loai ning,
chat doc, khi doc khi xay ra chay nd. V& phuong an so tan dan cu khi xay ra chay nd s&
duge don vi QLVH phdi hop véi chinh quyén dia phuong va luc luong chirc ning lién
quan dé trién khai cac bién phap canh bao, c6 lap khu vuc va so tan ngudi dan trong trudng
hop can thiét.

- Phuong an thu hoi, tai ché, tai sir dung pin luu trit ndng luong khi hong hoc va khi
két thic vong doi: Nha cung cip phai dé xuat phuong an nham han ché phat sinh chit thai
nguy hai, t6i wu kha nang tai st dung va tai ché vat liéu, dam bao tuan tha céc quy dinh vé
bdo v¢ moi truong.
10.2.4.2. Pic tinh k§ thuit ciia hé thong pin luu trir ning lwong

Yéu ciu chung ciia hé thong pin luu trir ning lwong; hé thong chuyén doi
nang lwgng va phan phoi

TT Danh muc thiét bj Yéu ciu thong s6 k¥ thuat
1 | Cong suat danh dinh 25 MW
2 | Dung lugng bo Iuu trir (Do ludng tai diém két 5 MWh (+ 5%)

nbi ludi AC).-Capability (MWh)

3 | Dién 4p daura <1000 VAC(+ 10%)
(thong sb cu thé theo cong
nghé ctia nha san xuét),

4 | Tan so 50Hz

5 | Dai tan s6 van hanh 47,5 Hz~ 52Hz
TT05/2025/TT-BCT
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ddu ndi POC (duoc ghi nhan tai dong hd
multimeter PQ-thiét bi giam sat chét luong dién
nang duoc lap tai ti trung thé 22kV) véi nhiét do
30-40°C (c6 tinh t6i hao phi dién tu dung). Thong
s6 nay duoc kiém tra dinh ky hang nam.s

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn
TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
6 | Chirc ning hd tro ludi: Kha ning cung cép va bép ting
diéu khién céc chi tiéu = P, + Q, tan sd, dién
ap,... cua ludi dién
7 | Kha ning van hanh qu4 tai cua Hé thong Pin luu Néu 1o
trir
8 | Séng hai THD < 3%
9 | Nhiét do hoat dong (moi truong xung quanh) -20°C to 55°C
(Tham chiéu IEC60068 va
IEC 61936 Series)
10 | D6 am (moi trudng xung quanh) 10% dén 100% khong ngung
tu
11 | P6 6n hé thong < 75dB, khoang cach do
ngoai trdi toi thiéu 3.5 mét
(Tham chiéu QCVN
26:2025/BNNMT)
12 | Hiéu suat sac x4 trong 1 chu ky (2 chiéu) tai diém | - Nha cip hang dua ra bang

tinh toan va ban cam két vé
thong so.

- Cach tinh 1 chu ky nhu sau:
“sac xa cong don dén 180%
dung luong kha dung (=
SOHxdung luong ban dau) =
I chu ky”.Tuong tng voi
mitc DOD 90%, ca 2 chiéu
sac xa = 180%)

Nam 0 (COD) RTE >85%

Nam 1 Nha thau cam két va ghi 1d
Néam 2 Nha thau cam két va ghi rd
Ném 3 Nha thau cam két va ghi 1d
Nam 4 Nha thau cam két va ghi 1d
Nam 5 Nha thau cam két va ghi rd
Néam 6 Nha thau cam két va ghi 1d
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
Nam 7 Nha thau cam két va ghi rd
Nam 8 Nha thau cam két va ghi 1d
Nam 9 Nha thau cam két va ghi 1d
Nam 10 Nha thau cam két va ghi rd

13 | Dung lugng xa kha dung tai diem dau noi POC | - Cach tinh 1 chu ky nhu sau:
theo tirng ndm (35°C, DOD >90%, 2 chu “sac xa cong don dén 180%
ky/ngay) dung luong kha dung (=

SOHxdung lugng ban dau) =
1 chu ky”. Tuong ung Vf’)i
muc DOD 90%, ca 2 chiéu
sac xa = 180%)
Nam 0 (COD) (MWh) 5 MWh (£ 5%)
Nam 1 (MWh) Nha thau cam két va ghi rd
Nam 2 (MWh) Nha thau cam két va ghi rd
Nam 3 (MWh) Nha thau cam két va ghi rd
Nam 4 (MWh) Nha thau cam két va ghi 1d
Nim 5 (MWh) Nha thau cam két va ghi rd
Nim 6 (MWh) Nha thau cam két va ghi rd
Nim 7 (MWh) Nha thau cam két va ghi 1d
Nim 8 (MWh) Nha thau cam két va ghi rd
Nam 9 (MWh) Nha thau cam két va ghi 1d
Nam 10 (MWh) Nha thau cam két va ghi ro

14 | Bang cam két théqg s0 SOH th§o ting nam/S6 Ut tién lya chon Nhé cap
chu ki sac/xa ¢ ché do tiéu chuan 0,5C hang co6 thong so6 cao
Nam 0 (COD) Nha thau cam két va ghi rd
Nam 1 Nha thau cam két va ghi 1d
Néam 2 Nha thau cam két va ghi rd
Ném 3 Nha thau cam két va ghi 1d
Nam 4 Nha thau cam két va ghi 1d
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
Nam 5 Nha thau cam két va ghi rd
Nim 6 Nha thau cam két va ghi 1d
Nam 7 Nha thau cam két va ghi 1d
Nam 8 Nha thau cam két va ghi rd
Nim 9 Nha thau cam két va ghi 1d
Nam 10 Nha thau cam két va ghi rd

15 | Tudi tho chu ky sac xa & nhiét do ti€u chuan 25° > 8000 chu ky sac/xa va

EOL dam bao > 70%

(Nha thau can cung cip
duong déc tinh suy giam
dung lugng kha dung theo
budc 300+500 chu ky,
truong hop SOH khong dat
theo cam két theo mdc timg
nam, nha thau co trach
nhiém thuc hién cac giai
phap dé khoi phuc dam bao
SOH theo cam két)

TB1.1. Pic tinh ky thuit ciia container hé thong pin hru trir ning luong:

TT Danh muc thiét bj Yéu ciu thong s6 k¥ thuat
1 | Loai cell pin Lithium sit phosphate

(LiFePo4)

1.1 | Nha san xuat Ghi 1&

1.2 | Nudc san xuat Ghi 1&

1.3 | M4 hiéu san pham Ghi rd

1.4 | bién &p dinh muc 3.2V

1.5 | Dién 4p nging xa 2.5V (vé6i nhiét do >0°C)

1.6 | Dién 4p nging Sac 3.65V (v6i nhiét do >0°C)

1.7 | Dai nhiét do sac 0°C to 55°C

(Phu hop voéi diéu kién nhiét
dd moi truong)
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét

1.8 | Dai nhiét do xa 20°C to 55°C

(Tham chiéu IEC60068 va
IEC 61936 Series)

1.9 | Nhiét do luu trix -20°C to 55°C

(Tham chiéu IEC60068 va
IEC 61936 Series)

1.10 | Yéu cau chimg chi/thir nghiém (tuan thi theo Dép ting
muc Phu luc Cac yéu cau vé thir nghiém)

2 | Hop pin (Pack)

2.1 | Nha san xuat Ghi 1o
2.2 | Nuédc san xuat Ghi o
2.3 | M4 hiéu san pham Ghi 16
2.4 | Cach thirc két noi cac cell pin Neéu rd
2.5 | Phuong thirc [am mat Chat long
2.6 | Toc do sac-x4 danh dinh 0.5C
2.7 | Cap do bao vé P65
2.8 | Vo hop pin lam bang hop kim Dap tng
2.9 | Yéu cau chtng chi/thir nghiém (tuan thi theo Dap tng

muc Phu lyc Cac yéu cau vé thur nghi¢m)

3 | Cum pin (Rack)

3.1 | Nha san xuat Ghi 13
3.2 | Nudc san xuat Ghi 13
3.3 | M4 hiéu san pham Ghi 0
3.4 | Céach thirc két ndi cac Pack pin Néu 1o
3.5 | bién &p lam viéc <1500VDC
3.6 | Dong sac danh dinh Néu 10

(Theo cong nghé pin cua
nha san xuat)
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
3.7 | Dong xa danh dinh Néu 1o
(Theo cong nghé pin cua nha
san xudt)
3.8 | Dong sac toi da Néu 1o
(Theo cong nghé pin ctia nha
san xuat)
3.9 | Dong x4 toi da Néu 1o
(Theo cong nghé pin cuia nha
san xuat)
3.10 | Toc d6 sac-xa danh dinh 0.5C
3.11 | Yéu cau chtng chi/thtr nghiém (tuén thu theo Dap ting
muc Phu luc Cac yéu cau vé thur nghiém)
4 | H¢ thong qudn Iy BMS - Battery Managerment Phai tuan thu cac khuyén
System (nhiéu cip) nghi trong IEC 62933
4.1 | Nha san xuat Ghi o
4.2 | Nuée san xuat Ghi 1o
4.3 | M4 hiéu san pham Ghi rd
4.4 |+ Heé théng quan 1y cap 1 — cap cell - BMU Néu rd (Yéu cau t6i thiéu
(Battery Managerment Unit) quan ly giam sat thu thap
dién ap, dong dién, nhiét do,
SOC - stade of charge tung
cell pin.
4.5 |+ Heé thong quan 1y cap 2 — cap pack/rack- Hé Néu 1 (yéu cau toi thiéu c6
thdng BCU (Batterry Control Unit) thé thu thap thap dién ap,
dong di¢n cua pack pin va
Rack Pin va diéu khién cap
pack, rack.
4.6 |+ Hé thong quan ly cap 3 — BAU(Battery Array Néu 13 (yéu cau t6i thiéu co
Unit) thé tinh toan, phan tich hiéu
sut, xr Iy canh bao va luu
trir dr 11€u van hanh thoi
gian thyc cla cac cip bén
dudi. C6 kha ning giao tiép
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét

v6i bo diéu khién PCS va h¢
théng quan 1y ning luong
luu trit)

4.7 | Théng sb giam sat Yéu cau t6i thiéu phai giam
sat dugc: Dién ap cell, Nhiét
do Cell, Trang thai sac SOC,

Tinh trang strc khée SOH

4.8 | Chirc nang bao vé Qua ap, Thap ap, Qué dong,

Qua nhiét va ngan mach
(Tham chiéu IEC62619); tur
dong ngat két ndi khi cé sy
c
4.9 | Chuc ning can bang SOC Dap ung
(kéo dai tudi tho pin)
4.10 | Yéu cau Hé thong phan mém BMS c6 kha niang Dap ting
xuat dir liéu canh bao phuc vy cong tac quan 1y
giam sat tai Trung tam giam sat
4.11 | Yéu cau chiing chi/thtr nghiém (tuan thu theo Dap ting
muc Phu luc Cac yéu cau vé thur nghi¢m)
5 | Container hé théng pin lwu triv ning lwong

5.1 | Nha san xuat Ghi 13

5.2 | Nudc san xuat Ghi rd

5.3 | M4 hiéu san pham Ghi rd

5.4 | Loai Container (c6 16p son phu bén ngoai) 20 Feet

(dam bao cac yéu cau vé
hudéng mé cua container
theo dung ban vé& thiét ké
dugc phé duyét, cac yéu cau
toan vé khoang cach PCCC
va phu hop véi quy dat hién
¢ bd tri cho hé théng BESS,
dap Gmg cac tiéu chuén, quy
dinh hié€n hanh)

Tdp 1. Thuyét minh
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
5.5 | Cong suat danh dinh 2.5MW
5.6 | Dung luong pin lap dit SMWh (£5%)
5.7 | Dién &p hoat dong <1500VDC
5.8 | Dong sac danh dinh Néu ro
(Theo cong nghé’pin cua nha
san xuat)
5.9 | Dong x4 danh dinh Néu rd
(Theo cong nghé’pin cua nha
san xuat)
5.10 | Dong sac toi da Néu 1o
(Theo cong nghé’pin cua nha
san xuat)
5.11 | Dong xa toi da Neéu 1o
(Theo cong nghé’pin cua nha
san xuat)
5.12 | Nhi¢t 0 luu trix -20°C to 55°C

(Tham chiéu IEC60068 va
IEC 61936 Series)

5.13 | Nhiét d6 hoat dong -20°C to 55°C

(Tham chiéu IEC60068 va
IEC 61936 Series)

5.14 | P am 10% dén 100% khong ngung
tu
5.15 | Cap do bao vé Cap d6 bao vé IP55 va Kha
nang chéng dn mon cap C4-
H
5.16 | Hé thong phong chdy chita chay Neéu 1o

Téi thiéu 3 cap: (Tham chiéu
theo NFPASS5S:

Céap 1. Phat hién: Cam bién
khoi, nhiét, khi gas (CO, H2).
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TT

Danh muc thiét bj Yéu ciu thong sé k¥ thuét

Canh bao: Coi bao, den chdp,
gui tin hiéu vé
EMS/SCADA.

Cép 2. Dap ltra: Hé thng dap
Ira ty dong (khi sach Novec
1230, FM-200, Aerosol hoac
tuong duong).

Cép 3. Giai phap bao vé cap
container nhim ngin chin
chay lan ra bén ngoai, bao
gém hé théng lam mat, két
ndi cap nudc chita chay hoic
cac giai phdp twong duong.
Hé théng container pin luu
trit phai trang bi sin hé théng
duong 6ng phan phdéi nudc
chita chay bén trong va bo tri
san vi tri, dau cho dau ndi ra
bén ngoai

- Co6 nut xa khi cudng buec.

5.17

Hé thong phong nd Neéu 1o

+Yéu cau tdi thiéu can c6 hé
thong xa ap dinh hudng, xa
ap chu dong.

+ Yéu cu hé thdng thong
gi6 cong suét 16n dé ngan
ngura tich tu khi dé chay
(theo NFPA 69) va cac tim
giam ap (deflagration
panels) dé dinh hudéng vu nd
néu xay ra (theo NFPA 68).

5.18

Heé thong quan 1y nhiét Néu r0.

+ Yéu cau tdi thiéu can c6 hé
thong 1am mat bang chat
long va hé théng AHU —

diéu hoa khong khi); Cong
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TT Danh muc thiét bj

Yéu ciu thong sé k¥ thuét

suat lam mat dam bao yéu
cAu van hanh véi dién nang
tiéu thyu thap khi van hanh
trong céc truong hop sac/xa
va luu trir.

5.19 | Hé thong bao vé dién
+ Bao vé ngén mach
+ Béao vé chng sét

+ Bdo v¢ qua tai

Néu ro.
+ Yéu cau hé thong phai
dam bao phdi hop duoc véi
hé thdng relay bao vé hién
co tai cac TBA 110 kV.

5.20 | Hé thong giam sat
+ Giam sat hinh anh (camera)

+ Giam sat nhiét (giam sat nhiét do nhiéu cip
cell, pack, rack, trong container ...)

+ Giam sat hé thong lam mat

Néu ro.

5.21 | Kha ndng chiu Itra (theo thoi gian)

>2h
Theo EN1363-1

5.22 | Kha nang céch nhiét

< 1.5W/m?°C

5.23 | Hé théng phu tr¢ khac, bao gém:

- Hé thong chiéu sang

- Hé thong dién tu dung:

+ Nha cap hang tinh toan va trang bi ngudn dién
tr dung cho hé théng BESS dam bao tach riéng
v6i ngudn tu dung ciia TBA hién hiru.

+Yéu cau trang bi UPS cép dién cho cac hé thong
dién chinh nhu BMS, hé thong thu thap dir liu
EMS, canh béo, chita chay tu dong... Thoi gian
UPS du phong > 2 gid). UPS c6 thé tich hop hoic
tach roi Hé thong Pin luu trit.

+ Vi tri lap dat MBA tuy dung duoc bd tri trong
container PCS+MBA+RMU, néu c6 thay doi phai

Dap tng

Tdp 1. Thuyét minh
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- C6 kha nang do va ghi nhan lién tuc cac
thong s6 dién ap, dong dién, tan sd, cong suit tac
dung, phan khang, biéu kién, hé sd cong suat, dién
ning, mat cn bang dién ap/dong dién, THD dién
ap va dong dién, thanh phan song hai téi thiéu dén
bac 50, nhip nhay dién ap (Pst, Plt), sut 4p, qua
ap, mat dién, thay doi dién a4p nhanh (RVC) va cac
su kién chat luong dién nang.

- Thiét bi phai c6 chirc ning ghi dang séng
su kién, dong bo thoi gian, luwu trir dir liéu, hd trg
truyén thong Modbus TCP/IP va IEC 61850 dé két
n6i v6i hé théng SCADA

- Co6 kha nang cai dat ngudng va phat canh
bao khi vuot gi6i han dién ap, tan sb, THD, mat
can bang va céac chi tiéu chat lugng dién nang
khac.

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn
TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
duoc su chép thuan cua Chu dau tu.
- Hé théng tiép dia (st dung loai dau cosse 2 16
v6i day tiép dia tir 120mm?2 trd 1én)
C | Thiét bi giam sat chit lwrong dién ning
1 | Nha san xuat Ghi 13
2 | Nudc san xuat Ghi 13
3 | M3 hiéu san pham Ghi 16
4 | Tiéu chuan 4p dung [EC 61000-4-30 Class A;
IEC 61000-4-7; IEC 61000-
4-15; IEC 62586-2 hoac
tuong duong
5 | Vitri lép dat Tai tu trung thé 22kV
6 | Hé thong do 3 pha 4 day hoac 3 pha 3
day, tan s6 danh dinh 50 Hz
7 | Cap chinh xac 0,2
8 | Cac yéu cau vé thong so k¥ thuat: Dap ting

Tdp 1. Thuyét minh
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét

- C6 man hinh hién thi truc tiép cac théng sb
do, trang thai van hanh va canh béo tai thiét bi.

C6 kha nang Luu trit dir liéu va nhat ky su kién
toi thiéu 30 ngay khong mat dir li¢u khi mat
nguon.

D | Yéu cau k¥ thuit cap DC ngoai troi dau ndi tir
cac Cell Pin, Pack Pin, Rack Pin dén b$ PCS

1 | - Nhasin xuat Ghi 1o

2 - Nudc san xuat Ghi rd

3 - M4 hiéu san pham Ghi o

4 - Tiéu chuan ap dung: IEC 62930

5 - Dién ap danh dinh 1.5 kV DC (Max DC
voltage: 1800 VDC)

6 - Dién ap céch di¢n 3.5kV AC (5 phut)

7 - Nhiét do lam viéc lién tuc: -20°C to 55°C

8 - Nhiét d6 1am viéc ngan han: +120°C (t6i da 5 gidy)

9 - Choéng UV theo chuan IEC 62930 Co

10 - Chéng dau nhe, hoa chat, mai mon Co

11 | - Céc tiéu chuan khic theo Tiéu chuan NSX Néu rd

TB1.2. Pic tinh ki thuit ciia container hé thong chuyén d6i ning lwong
(PCS+MBA+RMU)
TT Danh muc thiét bj Yéu ciu ky thuit

A- | Yéu cau chung cua vo Container

I | Nudc san xuit container Neu 1o
2 Nha san xuit container Neéu 1o
3 Kich thudc Neéu ro
4 K&t cau kién trtic container chira hé bit trong Container v61 03 khoang

thong chuyén dbi nang luwong va phan doc lap (Khoang MBA + Khoang
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TT Danh muc thiét bj Yéu ciu k§y thuit

phéi (PCS+MBA+RMU) RMU + Khoang PCS) (S6 luong phai
tuan thi Ban vé thiét ké duge duyét.
Kich thudc mdi container
PCS+MBA-+RMU khong dugc vuot
quéa gidi han chiéu dai 7m dé phu hop
v6i kich thude mong da thiét ké va
bao dam b tri cac container theo
dung tong mat bang tram bién ap
dugc duyét)

Khung container lam bang thép hinh,
5 Két cau c6 mai chong dong nudc, chong an
mon, c6 do doc thoat nudc

Cap do bao vé IP55 va Kha niang

6 | Cap bao vé (d6i véi khoang kin) chéng an mon cép C4-H

Hé thong phu tro khac, bao gom: 6
7 cam, chiéu sang, tu dung, thong gio, Dap ting
tiép dia,...

B | Yéu cdu thiét ké cic khoang chiva PCS, MBA, RMU

1 Khoang chira PCS

Khoang khung thép hé c6 mai

L1 | Kicu che/Khoang kin

2 Khoang chira MBA

Khoang kin/hé Dam bao ché do lam

2.1 | Kiéu mat cuong buc theo nhi¢t do van
hanh

2.2 | Cua Neéu ro

2.3 | Thong gid Cira gi6 c6 ludi chong con tring

3 | Khoang chita RMU

3.1 |Kiéu Khoang kin

3.2 | Ctlra Néu ro

Dap mg (theo tinh ton cta nha cap

3.3 | Thong gio/di€u hoa hang)
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TT Danh muc thiét bj Yéu ciu k§y thuit

Yéu cau cac thiét bi trong container hé¢ thong chuyén doi ning hrong va
phan phdi

I Yéu ciu chung

Yéu cau doi véi cac thiét bi thanh phan
chinh lip trong container hé thong
chuyén doi nang lugng va phan phoi:

Céc ching loai thiét bi thanh phan lip
trong mdi container bao gdm: Thiét bi
PCS, May bién ap 22kV; Ta RMU
22kV: phai dap img nhu sau:

+ Nha thau chi dugc phép chao thau
mdt hang san xuat d6i véi mdi ching Dap tmg
loai thiét bi thanh phan néu trén lap dt
trong container hé thong chuyén doi
nang luong.

Trudng hop nha thau chao nhiéu hing
san xuit cho mot chung loai thiét bi
thanh phan néu trén cia container
chuyén d6i nang luong thi E-HSDT cia
nha thau khong duoc xem xét, danh gia.

H¢ thong chuyén doi ning lwong Theo ché d¢ tap trung hodc chudi

II
PCS (Power Conversion System) phan tan.

1 | Nha san xuét thiét bi PCS Ghi rd

2 | Nudce san xuat thiét bi PCS Ghi 15

3 | M4 hiéu san pham PCS Ghi rd

Yéu cau tuong thich v&i hé thong luu

trlt ndng luong Dap ng

5 | Cong suit tong ciia mdi hé théng PCS | 22500 kW (tap trung 1 thié,t bi hodc
ghép ndi chudi nhiéu thiét bi)

‘ <1500 VDC (£ 10%)

6 | Dai dién ap lam viéc dau DC (thong sb cu thé theo cong ngh¢ cua
nha san xuat)

7 | Dai dién ap lam viéc ddu AC < 1000 VAC(+ 10%)
(thong so cu thé theo cong ngh¢ cua

Tap 1. Thuyét minh 127


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

TT Danh muc thiét bj Yéu ciu k§y thuit

nha san xuat)

8 | Hiéu suat t6i da ctia PCS >98%
9 | Kha ndng van hanh qua tai Néu 5
Chtrc ning hd tro ludi: Kha ning didu bap tng
10 khién + P,+Q, tan Sé, dién ap, . . cua (Tham chiéu IEEE 1547 va
ludi dién TT05/2025/TT-BCT)
11 | Cap bao vé IP65
Yéu cau chtng chi/thr nghiém (tuén
12 | tha theo myc Phu luc Cac yéu cau vé Dap ting
thir nghiém)
Nha cung cap c6 thé dé xuat phuong an
thiét ké ldp dat, phuong an diéu khién
13 tap trung hodc phan tan tuy thudc theo Neu 6

cong nghé mién 13 dap tng khong gian
lap dat, khong bi gidi han boi s6 lugng
PCS.

III | May bién ap dau-3pha-22kV-5000kVA-cach dién plug-in

1 | Nha san xuat Ghi 15
2 | Nudc san xuat Ghi 15
3 | Mihiéu Ghi 1o

Dép tmg yéu cau tai Bang dic tinh k¥
4 | Yéu cau thong sb k§ thuat thuat MBA dau-3pha-22kV-5000k VA
-cach dién plug-in

Ta RMU-22kV-kiéu modular/compact-3 ngin (2CD+1MC) - ¢6 két ndi

IV 1 SCADA/cé didu khién xa
1 | Nha san xuat Ghi 15
2 Nudc san xuat Ghi ro
3 Ma hiéu Ghi ro

Pép tmg yéu cau tai Bang dic tinh k¥
thuat Ta RMU-22kV-kiéu
modular/compact-3ngan (2CD+1MC)
- ¢6 két n6i SCADA/c6 diéu khién xa

4 | Yéu cau thong s ki thuat
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TB3. Pic tinh k§ thuit ciia H¢ thong diéu khién, giam sat va thu thap Hé
thong Pin luu trir SCADA&EMS)

+ Phai c6 kha ning thuc hién cac ché d6 van
hanh mot cach tu dong theo tin hi¢u tir trung tam
di€u khién hodc theo 1€nh di€u khién thu cong.

+ Cung cap giao dién giam sat va diéu khién toan
bo hé théng BESS, ghi lai dit li€u van hanh, canh
bao va sy kién va két ndi voi hé théng SCADA
hién tai cia EVNHANOIL

+ C6 chirc nang theo ddi, diéu khién va cai dit ché
do van hanh: Dich chuyén phu tadi dinh, dich
chuyén ning luong, diéu khién dién ap/cong suit
phan khang. C6 kha ning diéu chinh dién ap va
tan s6. C6 kha nang 1ap lich va van hanh ty dong
theo kich ban.

+ Hién thi day du thong tin theo So D6 Mot Soi

TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
Hé thong diéu khién, giAm sat va thu thap Hé | Néu rd (yéu cau tdi thiéu co
thong Pin luu trir: (SCADA&EMS) chtre ning két ndi quan Iy cac

cap quan Iy pin bén dudi, C6
kha ning t6i wu hoa diéu
khién coéng suit nap/xa timg
phan dya trén cong suat va
trang thai SOC cua tirng cum
pin, ddm bdo pin van hanh an
toan, 6n dinh, hiéu qua)
1 | Nha san xuat Ghi o
2 | Nuéc san xuat Ghi 13
3 | M4 hiéu san pham Ghi o
4 | Man hinh hién thi HMI tai Ta diéu khién Hé Theo chuan
thong Pin luu trit t tainer thé hi¢ :
’ong I in lfu rlr trong container thé hién dugc cia Nha sin xuit
cac thong so.
(nhung phai dam bao cac
yéu cau da néu)
5 | Phan mém quan 1y theo doi: Dap tng

Tdp 1. Thuyét minh
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét

thong minh dugc t6 chirc nhiéu cip cau tric hé
thdng, véi co sé dit liéu, thong tin chi tiét tit ca
cac thiét bi, bao gdm thiét bi giam sat, do ludong
va bao v¢...

+ C6 kha ning theo ddi va hién thi sé lvong chu
ki sac-xa

+ C6 kha nang cung cp va diéu khién cac chi tiéu
+ P, + Q, tan sb, dién ap, . . cua ludi dién

+ C6 thé khai théc va chia sé dit liu tai 03 noi
dang quan 1y van hanh hé thong giam sat (TBA
110kV, Trung tam diéu d6 TP Ha Noi va Trung
tam diéu khién giam sat cia Cong ty ludi dién cao
thé TP Ha Noi)

C6 kha nang két n61 voi phan mém hé thong Quan

Dép ting
1y va diéu khién phdi hop cac ngudn ning luong
(dién mat troi mai nha hién c6) qua cc cong giao
tiép Modbus TCP/IP, IEC-104, IEC 61850, DNP3
va phai twong thich v&i hé théng Scada cua
EVNHANOI

C6 phu luc tinh toan cac ché do van hanh nang

Dap tng
lwong t6i wu ctia Hé théng Pin luu trit va hé théng

nang luong.

Phan mém va thiét bi bd sung hé thong diéu khién
hién hiru. Dap ting
+ Truong hop Hé théng quan 1y va diéu khién tich
hop dong bo véi hé thong diéu khién hién hitu (hé
thdng diéu khién SCADA ciia cac TBA 110kV, ¢6
kha ning phdi hop véi nhidu ngudn ning lugng
khac (Pién mat mai nha tai cac TBA 110kV, H¢
thong Pin luu trir..)

+ Nha thau ty khao sat thyc t& va dé xuét thiét bi,

phan mém két ndi twong thich voi hé thong diéu

khién hién hitu dam bao kha ning van hanh theo
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TT Danh muc thiét bj Yéu ciu thong sé k¥ thuét
tat ca tinh ning da néu trong du 4n.
9 | An ninh mang: Tich hop tudong Itra, ma hoa di Dép ting

lidu, kiém soat truy cap ngudi ding bao vé hé
thong khoi cac truy cép trai phép va cac moi de
doa trén khong gian mang

10.2.4.3. Yéu ciu vé chirng chi, thir nghiém

Thir nghiém FAT:

Heé thdng pin luu trir phai dugc dam bao tuan thi cac tiéu chuan TCVN 14499:2025,

(IEC 62933) series va cac tiéu chuan khac c6 lién quan.

Cic hang muc thir nghiém xuit xwéng doi véi hé thong BESS bao gom:

+

_|._

+ o+ + + o+

Céc hang myc thir nghiém thong sd/tinh nang hé thong
Thir nghiém dung lugng nang luong thuc té cta Pin luu trit
Thir nghiém cong suét sac va xa dinh mirc (cong sut tac dung, cong suat phan
khang va cong suat biéu kién)
Thir nghiém hiéu suat chu ky (RTE)
Thir nghiém muc tiéu hao céng suat phu trg
Thir nghiém d6 tu xa ctia Hé théng BESS
Thir nghiém ché d6 diéu khién cong suat tic dung
Thir nghiém ché do diéu khién tan s6
e Thir nghiém xac dinh h¢ s tinh cua dic tinh diéu chinh toc do (speed
droop), dai chét tan sb (deadband) va diéu chinh tin s6 so cép
e Thu nghiém diéu khién tin s6 so cip
e Thu nghiém diéu khién tan s6 th cap
Thir nghiém ché do diéu khién cong suit phan khang
Thir nghiém ché do diéu khién dién ap
Thir nghiém céc tinh nang cia Hé thong EMS
e Thir nghiém chtrc nang lap lich
e Thir nghiém chiic ning cat giam phu tai dinh va Thir nghiém tinh nang
nap xa theo Pmin/Pmax
e Thir nghiém chirc ning dich chuyén niang lrong
e Thir nghiém tinh ning gidi han céng suat BESS dua trén ngudng SOC
(charge/discharge cutoff)
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e Thu nghiém céac tinh nang cia SCADA
— Céc hang muc thir nghi¢m tham chiéu TCVN14499-5-2:
+ Nguy co vé dién:
e Di¢n ap dién moi
e Dién tro cach dién
e Chdng tach dao
+ Chay no:
e Phat hi¢n khi / phat hién khi thai
e Thong giod
+ Cac mdi nguy vé chay (lan truyén)
+ Tac dong hoa hoc:
e Phat hién chat long
e Bién phap bao vé chong lai chat 16ng nguy hiém

Cic hang muc thir nghiém xuit xwéng do6i véi PCS bao gom:

— Kha nang chiu dién 4p an toan

— Dién tré cach dién
— PF@full load (Hé s6 cong suit tai muc day tai)
— THDi

— Hiéu suét tbi da
— Bao vé qua ap/thap ap DC
— Bao vé qua ap/thap ap AC
— Bao vé qua/thap tan s6 AC
— Ty dong tai két néi sau khi su cd duoc khéc phuc
— Thtr nghiém qua tai
— Thoi gian chuyén doi sac/xa
— Thir nghiém mé phong sy ¢ quat
— Dong/Ngit May cat khong khi
2. — Thtr nghi¢m 130 hoéa
— Truyén thong
— Kiém tra dai tan s van hanh
— Kiém tra toc do thay déi tan sb

Thir nghiém dién hinh (Type Test):

2.1. Cell pin ciia h¢ théng pin hru trir ning luwong:
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Céc hang muyc thir nghiém dién hinh cho cp cell pin phai dugc dam bao tudn tha IEC
62619, UL9540A, UN 38.3, ...

Céc hang muc tuan thi IEC 62619 bao gdm:

Thir nghiém ngin mach bén ngoai (External short-circuit test)
Thtr nghiém va dap (Impact test)

Thtr nghi€ém roi (Drop test)

Thir nghiém lam dung nhiét (Thermal abuse test)

Thur nghiém qua sac (Overcharge test)

Thr nghiém cudng birc phong dién (Forced discharge test)

2.2. Pack pin ciia hé thong pin lru trit ning lwong:

Céac hang muc thtr nghiém dién hinh cho cip Pack pin phai duoc dam bao tudn tha
IEC 62619, UL9540A, UN 38.3, IEC 60529, IEC62620...

Céc hang myc tuan thu IEC 62619 bao gém:

Thir nghiém ngan mach bén ngoai (External short-circuit test)
Thur nghiém va dap (Impact test)

Thur nghiém roi (Drop test)

Thr nghiém lam dung nhiét (Thermal abuse test)

Thtr nghiém qua sac (Overcharge test)

Thtr nghiém cudng birc phong dién (Forced discharge test).

2.3. Rack pin ciia hé thong pin lvu trir niing lwong:

Céc hang muc thir nghiém dién hinh cho cép Rack pin phai dugc dam bao tuan tha
IEC 62619, IEC 62933-5-2/UL9540A, UN 38.3, IEC 63056,...

Céc hang muyc tuan thu IEC 62619 bao gém:

Thtr nghi€ém roi (Drop test)

Céc hang muc tuan thi IEC 63056 bao gdom:

Kha ning chiu nhiét bat thuong (Resistance to abnormal heat).

Kiém tra cach dién trong qua trinh van chuyén va lap dat (Electric insulation
check during transport and installation).

Bio vé chong ngan mach trong qua trinh van chuyén va lap dat (Protection
against short circuit during transport and installation).

Bao vé chdéng qua sac cua hé thong pin (Overdischarge control of voltage
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(battery system)).

— Thtr nghi€ém roi canh va roi goc (Edge and corner drop test).

2.4. H¢ thong pin luu trir ning hrong:

Céc hang muc thir nghiém dién hinh cho hé thng pin luu trit ning luong phai dugce
dam bao tuan thu IEC 62933-5-2/UL9540A, UN 38.3, IEC 60529, TCVN 14499, NFPA
68, NFPA 69,...

Céc hang muc thir nghiém theo TCVN14499-5-2 bao gdm:

+ 4+ + + + o+

+

I+ 4+ o+

+ 4+ +

Nguy co vé dién:

Bao vé ngén mach

Bao vé€ qua tai, sac dong 16n va su cd cham dat

bién &p dién moi

bién tro cach dién

Kiém tra hé thong ndi dat va lién két

Chéng tach dao

Méi nguy vé co:

Va dap vo bao vé

Luc tinh

Chay no:

Quy dinh k¥ thuat ctia khi dé chay

Phat hi¢n khi / phat hién khi thai

Céac mdi nguy phat sinh tir truong dién, tir va dién tir
Cac moi nguy vé chay (lan truyén)

Cac moi nguy vé nhiét do:

Xéc minh hoat dong diéu khién nhiét

Hoat dong bat thuong cta cac hé thong con thong gid
Thir nghi€ém nhiét do trong diéu kién hoat dong binh thuong
Tac dong hoa hoc:

Quy dinh k¥ thut cta chit long doc hai

Phat hién chit long

Bién phap bao vé chong lai chat 1ong nguy hiém

Céac mdi nguy phat sinh tir sy ¢b hé théng phu tro, diéu khién va truyén thong
Céac mdi nguy phat sinh tir méi trudng

Kha ning chéng thim am

Ti€p xtic vo1 moi treong bién (swong muoi)
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— Cép IP cua vé bao vé BESS va cac bg phan che chin bao vé.

2.5. B chuyén déi niing lwong PCS

Céc hang myc thir nghiém dién hinh cho PCS phai dugc dam bao tuan thu IEC 62477-
1, IEC61000, IEC 60529, IEC 62909-1,...

Céc hang myc tuan thu [EC 62477-1 bao gém:

Kiém tra bang mat (Visual inspection)

Thtr nghiém co khi (Mechanical test)

Thtr nghiém dién (Electrical test)

Thir nghiém van hanh bat thuong va mé phong su ¢d (Abnormal operation and
simulated faults test)

Thur nghiém vat li¢u (Matreial test)

Thur nghiém moi truong (Environment test)

Thtr ap lyc thuy tinh (Hydrostatic pressure test)

Truong dién tir (EMF) (Electromagnetic fields)

Céc hang myc tuan thu IEC 61000 bao gém:

bién ap nhiu lién tuc tai dau cuc ngué)n dién ludéi (Mains Terminal
continuous Disturbance Voltage)

Phat xa btrc xa (Radiated Emission)

Phong tinh dién (Electrostatic Discharge — ESD)

Mién nhiém véi truong dién tr tin sé vO tuyén (Radio Frequency
Electromagnetic Field)

Mién nhiém véi tir trudng tan sé cong nghiép (Power Frequency Magnetic
Field)

Thir nghiém mién nhiém xung nhanh dién (Electrical Fast Transients/Burst
Immunity Test)

Thir nghiém mién nhidém nhidu din tin sé v6 tuyén (Radio Frequency
Conducted Immunity Test)

Thir nghiém mién nhiém xung sét d6i voi cong ngudn AC, dudng tin hiéu va
duong lién két (Surges to AC Power Port, Signal Line and Interconnecting
Line)

Sut &p va gian doan dién p tai cong nguén AC (Voltage Dips and Interruptions
to AC Power Port).
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Céc hang myc tuan thu IEC 62909-1 bao gém:

Kiém tra truc quan (Thir nghiém dién hinh, thr nghiém mAiu va thir nghiém
thuong xuyén) (Visual inspections (type test, sample test and routine test))
Thr nghiém co khi (Mechanical tests)

Thir nghiém dién (Electrical tests)

Thir nghiém van hanh bat thuong va mé phong su ¢d (Abnormal operation and
simulated faults tests)

Thtr nghiém vat li¢u (Material tests)

Thir nghiém méi trudong (Thir nghiém dién hinh) (Environmental tests (type
tests))

Thir nghiém 4p sudt thity tinh (Thir nghiém dién hinh va thir nghiém thuong

xuyén) (Hydrostatic pressure test (type test and routine test))

2.6. H¢ thong BMS:

Céc hang myc thtr nghiém dién hinh cho hé théng BMS phai dugc dam bao tuan thu
IEC 62619, IEC 60730,... bao gff)m cac hang muc sau:

Céac hang muc tuan thi IEC 62619 bao gom:

Kiém soét qua dién ap (Overcharge control of voltage)
Kiém soat qua dong (Overcharge control of current)

Kiém so4t quéa nhiét (Overheating control)

Céc hang muyc tuan thu IEC 60730 bao gém:

Thir nghiém kha ning chong 4m va bui (Moisture and dust resistance)

Thtr nghiém dién &p chiu dung va di¢n tr¢ cach dién (Electric strength and
insulation resistance)

Thur nghiém phat nong (Heating)

Thur nghiém sai 1éch ché tao va do troi dic tinh (Manufacturing deviation and
drift)

Thtr nghi¢m khé nang chiu tdc dong cua moi truong (Environmental stress)
Thir nghiém d6 bén 1am viéc (Endurance)

Thtr nghiém do bén co hoc (Mechanical strength)

Thir nghiém cac mbi ndi va chi tiét ren (Threaded parts and connections)
Kiém tra khoang cach ro dién, khe hd cach dién va cach dién rin (Creepage

distances, clearances and solid insulation)
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— Tht nghiém kha ning chiu nhiét, chiu chdy va chong phong dién bé mit
(Resistance to heat, fire and tracking).
Thir nghiém tai hién truong (SAT)

Céac hang muc thir nghiém SAT cho toan bd hé thdng pin luu trir ning luong phai
duge dam bao tuan thi TEC 62933, TCVN14499, TT05/2025/TT-BCT, Quyét dinh s6
6175/QD-EVNHANOI ngay 01/7/2026 ciia Tong Cong ty dién luc TP Ha Noi vé viée ban
hanh quy trinh Thir nghiém hé thdng pin luu trit ning luong tai TBA 110/220kV,...

Céc hang muc thir nghiém theo Quyét dinh s6 6175/QD-EVNHANOI ngay 01/7/2026
ctia Tong Cong ty dién luc TP Ha Noi vé viéc ban hanh quy trinh Thir nghiém hé thong
pin luu trit nang luong tai TBA 110/220kV (sau khi dong dién 1an dau va trude khi dua

vao van hanh chinh thirc) bao gom:

— Thtr nghiém kha ning diéu khién cong suat tac dung
— Thir nghiém kha ning diéu khién cong suat phan khang va diéu khién dién ap
— Tht nghiém kha ning dap tng tan sb

— Tht nghiém do dac chét luong dién ning

Cac hang muc thtr nghi¢ém theo TCVN14499-5-2 trudc khi dua vao dong dién lan dau
bao gom:

— Nguy co vé dién:

Bao vé qua tai, sac dong 16n va su c¢b cham dat

bién &p dién moi

Dién tré cach dién

Kiém tra hé thong n6i dat va lién két

Chdng tach dao

+ o+ o+ o+ o+

— MB&i nguy vé co: Tac dong dong dat va rung dong
— Chay no:

+ Phat hién khi / phat hién khi thai

+ Thong gio6

— Céac mdi nguy vé chay (lan truyén)

— Cac mbi nguy vé nhiét do:

Xéc minh hoat dong diéu khién nhiét

Hoat dong bat thuong ctia cac hé théng con thong gid

+ o+ +

Thir nghiém nhiét do trong diéu kién hoat dong binh thuong
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— Tac dong hoa hoc:
+ Phat hién chit 1ong
+ Bién phap bao vé chong lai chat 16ng nguy hiém

— Cac mbi nguy phat sinh tir sy ¢d hé thdng phu tro, diéu khién va truyén thong

Yéu cau vé cung cap tai liéu chirng minh két qua thi nghi¢m

a. Tat ca cac hang muc thir nghiém va Chiémg nhan thir nghiém dién hinh (Tests
certificate)/Bdo céo thu nghiém (Test report) hodc tén goi khac tuong duong (va/hodc
thianh phén cua chung) phai dugc thuc hién va phat hanh tai mot hoac nhiéu Phong thi
nghiém dugc cap Chirng nhan ISO/IEC 17025 boi Co quan 1a thanh vién ctia T chirc Cong
nhan cac phong thi nghiém qudc té (ILAC), hodc boi Co quan 1a thanh vién thudc cac To
chtrc da ky Thoa thuan céng nhan 1an nhau ctia ILAC (ILAC MRA) cap chiing nhan.

b. Nha thau phai cung cap céc tai lidu lién quan dén két qua thir nghiém va ning luc

Phong thi nghiém sau day:
- P6i v6i két qua thir nghiém va niang luc cic Phong thi nghiém noi chung:

+ Ban gbc hoic ban sao co thé truy xuat ngudn gdc cac Ching nhéan thir nghiém (Tests
certificate)/B4o cdo thir nghiém (Test report) hodc tén goi khac twong duong cua thiét bi

theo yéu cau tai diém a khoan nay néu trén.

+ Churng chi cong nhan hodc tai liéu chirng minh Phong thi nghiém dat chirng nhan

ISO/IEC 17025.
10.2.4.4. Yéu ciu vé bao hanh, bio tri h¢ thong
11.2.4.6.1. Bao hanh sian phim

- Nha thau phai cung cip bao hanh va bao tri toan dién cho hé thdng tong thé, bao
gdm ca 16i tich hop va hiéu suét trong thoi gian t6i thiéu 5 nim sau khi hoan thanh nghiém
thu ma khong yéu cau bat ci chi phi ndo tir chu dau tu.

- Nha thau phai cung cip chinh sach bao hanh, bao tri rd rang va c6 cam két bang
van ban.

- Nha thau phai ban giao tai li¢u, huéng dan van hanh, bao dudng.
11.2.4.6.2. Bio tri

Trong thoi gian bao hanh, nha thau phai cung cap dich vu bao tri toan dién cho cac
thiét bi thudc pham vi cung cép, thuc hién dich vu khic phuc su ¢ va thue hién céac nghia
vu khac ctia minh theo hop dong (bao gdbm moi yéu cau phu trg khong duoc néu rd trong
hop dong nhung dugc suy luan mot cach hop 1y 14 can thiét dé cho phép nha thau tuan thi
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cac nghia vu ctia minh trong hgp d6ng) bang chi phi ciia minh.
Pham vi cong viéc bao gom:

- Bao tri phong ngtra theo lich trinh.
- Bao tri khic phuc (khong theo lich trinh bao gém: diéu tra, sira chita sau sy c9,.. ..
- Cung cip phu tung thay thé.
- Cung cip cac ban cap nhat phadn mém va firmware can thiét.
- Béo céo cac cam két vé hiéu suat van hanh dinh ky.
Khi hét thoi han, nha thau phai thuc hién cac dich vu cham dirt va ban giao.

11.2.4.6.3. Cac cam két
Nha thau phai cung cap cac cam két hidu suat sau trong sudt thoi han hop dong:

- Cam két vé& mirc ning luong kha dung ctia hé thdng (Guaranteed Useable Energy
Capacity): La murc nang lugng t6i thiéu hé thdng phai xa ra, duoc do tai diém dau ni cua
hé thong sau mdi nam van hanh. Cam két dung luong kha dung sau 8000 chu ky (EOL)
>70% dung lwong kha dung ban dau (BOL tai thoi diém SAT), Nha thau can cung cap
duong dac tinh suy giam dung lugong kha dung theo budc 300+500 chu ky.

- Cam két cong sudt sac/xa ctia hé théng (Guaranteed Charge/Discharge Power): La
cong suit sac/xa cua hé théng tai diém d4u ndi sau mdi ndm van hanh hoic mdi 300+500
chu ky. Gia tri nay phai duoc do va kiém ching hang nam. (Hodc sau mdi 500 chu ky van
hanh twong tng v6i thoi gian kiém tra SoH).

- Cam két vé hiéu suit chu ky (Guaranteed Round Trip Efficiency-GRTE): Cam két
vé hiéu suét chu ky sac-xa sau moi nam van hanh nhét dinh hodc mdi 300500 chu ky. Gia
tri nay phai dugc do va kiém chting hang nam. (Hoic sau mdi 300+500 chu ky van hanh
tuong tng v6i thoi gian kiém tra SoH). Gia tri cam két RTE > 85%.

- Cam két vé gia tri SoH: La gia tri SoH ctia hé thong pin sau mdi 500 chu ky van
hanh (hodc theo nam). Gia tri nay phai duoc do va kiém chimg sau mdi 300500 chu ky
van hanh.

Ghi chti: Cac gia tri ndy dugc do bang phwong phap va trong cac diéu kién dam bao
theo TCVN 14499-2-1 hoic twong duong. Trong qué trinh do dac, hé thdng pin dugc sac
— x4 véi DOD 100% ma khong anh huéng dén cac diéu kién bao hanh.

Trong truong hop cac gia tri cam két khong dat dugc, nha thau phai ¢ trach nhi¢ém

dua ra giai phap khoi phuc lai hé thong dé dam bao ding gia tri cam két.

11.2.4.6.4. Cap dd va thoi gian khic phuc su co

Trong subt thoi gian bdo hanh va thuc hién cac nghia vu bdo tri theo Hop déng, Nha
thau phai duy tri day du nhan su k¥ thuat, phuong tién, vat tur va phu ting thay thé can thiét
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dé tiép nhan, xir Iy va khic phuc su cb cua hé théng BESS. Khi nhan duoc théng béo tir

Chu dau tu, Nha thau phai phan hdi va hoan thanh viéc khic phuc su c¢d theo cac muc do

sau:

Sw ¢6 Mirc 1 (Sw ¢6 nghiém trong): Su ¢ 1am hé théng BESS hoic cac thiét bi
chinh khong thé van hanh, mét kha ning phat/nhan cong suat, mat chirc ning bao
vé, diéu khién hoic gdy nguy co mat an toan.

- Thoi gian phan hoi: khong qua 04 gio ké tir thoi diém nhan dugc thong bao.
- Thoi gian khic phuc, khdi phuc hé thdng vé trang thai van hanh binh thuong
hodc cung cap giai phap thay thé twong duong: khong qua 48 gio.

Sw ¢6 Mirc 2 (Sw ¢d 16m): Sy ¢ 1am suy giam dang ké chirc ning hodc hiéu sut
van hanh cua hé thong nhung van c6 thé duy tri van hanh tam thoi bang cac bién
phap k¥ thuat.

- Thoi gian phan hoi: khong qua 08 gio ké tir thoi diém nhan dugc thong bao.
- Thoi gian khic phuc dit diém: khong qua 04 ngay lam viéc.

Sw ¢ Mirc 3 (Su ¢6 nhé): Sy c6 khong anh huong dang ké dén kha nang van hanh,
an toan hodc do tin cay cua hé théng.

- Thoi gian phan hoi: khong qua 01 ngay lam viéc ké tir thoi diém nhan duoc
thong bao.

- Thoi gian khéc phuc: theo ké hoach dugc Chu dau tu chép thuan nhung
khong duoc kéo dai qua thoi gian can thiét dé dam bao van hanh an toan, tin
cdy cua hé thong.

Truong hop Nha thau khong dap g cac thoi han néu trén, Nha thau phai chiu moi

chi phi, thiét hai va cac ché tai theo quy dinh ctia Hop dong. Viéc phan hoi ban dau khong

dugc thay thé cho nghia vu ¢t nhan sy dén hién truong khi Chu dau tu yéu cau. Trong

truong hop can thay thé thiét bi hoic phu ting, Nha thau phai cung cap thiét b thay thé c6
thong s6 k¥ thuat twong duong hodc cao hon dé bao dam hé théng BESS dugc khoi phuc

van hanh trong thoi gian quy dinh.

11.2.4.6.5. Cung cip phu ting thay thé

Nha thau phai ¢dam bao duy tri mot lugng phy ting thay thé tdi thiéu tai kho ctia nha

thau hoic tai dia diém du an dé dap Gmg thoi gian khic phuc sy c¢b da cam két.

11.2.4.6.6. Pao tao va chuyén giao
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Nha thau phai cung cip chuong trinh ddo tao chi tiét theo nhiéu cip cho doi ngii van

hanh va k¥ thuat nang cao cia Chu dau tu vé van hanh, xu 1y su c0, cau hinh hé thong va

chuyén giao cong nghé. Chuong trinh dao tao can dugc ciu tric thanh cac goi chuyén biét:

Cép do 1: Tap trung vao giao dién HMI, giam sat, doc hiéu canh bao va thuc hién cac quy

trinh van hanh ti€u chuan.

Dao tao tong quan vé hé thong.

Cung cap céc tai liéu giai thich chi tiét cdc thanh phan trong hé théng.
Dao tao van hanh truc tiép trén hé théng.

Dao tao dé xir 1y cac su cb trong hé thong.

Céap d6 2 - Pao tao nang cao:

Pao tao chuyén sau vé cac phép thir nghiém tai hién trudng, cac chi tiéu danh gia
chat lugng céc thiét bi trong hé thong BESS giup cac k¥ su thir nghiém c6 thé danh
gia toan dién hé théng trude khi dua vao van hanh dam bao an toan, tin cay.

Pao tao cho k¥ su dé thuc hién tu cai dat, cau hinh, nang cép va mo rdng toan hé
thong.

Dao tao giao di¢n van hanh HMI, céach thirc thiét 1ap co s& dit liéu va cac chic nang
mo rong ctia phan mém theo phuong phap dao tao “trudc khi trién khai cong viéc”
trén du 4n mau va “dao tao qua cong viéc” - on the job training (OJT).

bao tao cho k¥ su co thé chan doan 13i va tu khic phuc 11 khi ¢6 su ¢b trong h¢
thong.

Yéu cau sau khi dao tao, nha san xuat cung cap ching chi hoan thanh khéa hoc.

Céap d6 3 - Chuyén giao cong nghé:

Cung cip tit ca cac phan mém c6 day du ban quyén va cac phan mém tién ich, cap
két ndi chuyén dung kém theo dung dé cau hinh va van hanh hé théng BESS dé chu
dau tu tu quan tri (tu cAu hinh, bao tri, xtr 1y sy ¢d va md rong...) hé théng BESS
trong twong lai. TAt ca cac ndi dung trén duoc cip trude khi nghiém thu.

Cung cip so d6 nguyén 1y bao vé, logic bao vé ctia PCS, BMS va ctia ca hé thong.
Cung cip phdn mém mo phong kiém tra tin hiéu cua ca hé thong.

Cung cap file cdu hinh hé thong cudi cliing trude khi nghiém thu ban giao.

Cung cép tai liéu hudng dan sir dung cac chirc ning ctia phan mém hé théng BESS,
tai liéu hudng din van hanh va trinh tu cai dat, cu hinh hé théng va tao giao dién
van hanh...

2.7. Quan ly vong doi sin phdm

Nha thau phai cam két vé viéc thu hoi pin 16i, hong dam bao an toan, tuan thi cac

quy dinh vé méi trudng cta Phap luat Viét Nam trong thoi gian bao hanh.

Tap 1. Thuyét minh 141


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

10.2.5.  Yéu ciu ky thuit MBA diu-3pha-22kV-5000kVA(*)-cach dién plug-in

1) Céc diéu Kién chung:

a. Diéu kién moi truong lam viée cua thiét bi

Nhiét 46 moi truong 16n nhit 45°C

Nhiét d6 méi truong nhoé nhit 0°C

Khi hau Nhiét d6i, néong 4m
Do am tuong dbi cao nhat 100%

bo cao lép dat thiét bi so véi muc nude bién Pén 1.000 m
Van toc gi6 16n nhat (d6i voi thiét bi lam viéc ngoai troi) 160 km/h

b. Dicu kién van hanh cua h¢ thong dién

bién &p danh dinh ctia h¢ théng dién (kV) 22

So d6 3 pha

Ché d6 ndi dat trung tinh Trung tinh ni dét truc tiép
Dién 4p cao nhat cua thiét bj (kV) 24

Tan s6 (Hz) 50

2) Diéu kién vé quén 1y chit lwong ciia nha san xuat

Nha san xuat phai c6 chig chi vé hé théng quan 1y chat lugng (1ISO-9001 hoic
tuong duong) dugc ap dung vao nganh nghé san xuat may bién ap. Nha san xuét phai c6
phong thir nghiém xuat xudng véi cac trang thiét bi phuc vu thir nghiém duoc kiém chuan
bdi co quan quéan 1y chat luong.

a. Yéu cau chung

1. MBA 1a loai kin, 3 pha (dién &p dinh mtc so cép 23 kV), nap diu hoan chinh,
rudt may ngam trong dau, kiéu lam mat bang gi6 tu nhién (ONAN) va kiéu lam mat
bang gié cudng birc (ONAF).

2. May duoc thiét ké, ché tao phu hop voi diéu kién van hanh 1ép dat trong
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Container.

3. TAt ca vat liéu, cong ngh¢ ché tao, thur nghiém va thiét bj dugc cung cép phai phu
hop véi cac didu kién quy dinh cia TCVN, tiéu chuan qubc té va phu hop cho ting vi tri
lap dat, trong diéu kién van hanh binh thudng ciing nhu cac truong hop bat loi nhat da
duoc dy tinh va phai dat dugc tudi tho thiét ké.

4. Thiét ké phai dam bao cho viéc lip dit, thay thé va bao dudng sira chita thuan
tién, giam thiéu cdc rui ro gy chay nd va gy hai cho méi truong.

b. Vo may bién ap

1.V may bién ap phai duoc thiét ké dam bao co6 thé nang ha, van chuyén ma

khong bi bién dang hu hong hay ro dau.

2.Vé may duogc 1am kin hoan toan bang lién két bu 16ng, c¢6 van ldy mau dau, bo

chi thi mtrc dau va khong c6 binh dau phy .

3.Pay vé may hinh chit nhat hoac oval. V6 may phai c6 moc cau dé van chuyén

va moc dé thao do nap may khi can kiém tra.

4.Vat liéu lam vo may la thép chiu luc, co bé day dam bao chiu duoc ap luc bén
trong may (tbi thiéu 49 kPa trong 8 gid) & cac ché d6 van hanh binh thuong ciing nhu

khi x4y ra su c0 va dugc bao vé phong nd bang role ap luc.

5.B0 phan giai toa ap luc (van phong nd) duoc thiét ké dap tng tiéu chuan IEC
60076-22-1, dam bao yéu cau phong chdng chay nd khi c6 hién tuong bat thudng hoic
su ¢6 ndi bd may. Ap lyc 1am viéc ctia van phai phu hop véi thiét ké vo may bién ap.

6.Co cau chira dau gidn né duoc ndi thong véi thung may bién ap.

7.D6i véi may bién ap kiéu kin, vo may phai co co ciu chtra dau gidn né dé
trong dai nhiét d¢ lam viéc (5°C dén 105°C) hoac khi bi tdc ddng boi cac thao tac binh

thuong (bc d&, van chuyén v.v.) hodc khi thir nghiém, murc dau trong may (dwoc kiém

tra qua ong kiém tra mirc dau) phai nam trong gi¢i han cho phép.

8.Tiép dia cho may duoc thuc hién cho mach tir va vo mdy, dam bao tiép xiic
dién chic chan. Cuc ndi dat vo may duogc bd tri tai phan dudi thung vé phia st xuyén
ha ap va co6 ky hiéu nbi dat. Tiép dia phai duoc bat bang bulong c6 ren khong nhé hon
MI12.

9. Xtr Iy bé mit: Thung chira may bién ap va cac phu tung phai dugc son bang
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cong nghé son tinh dién véi do day 16p son phu dam bao kha ning bao vé chdng gi,
chdng dn mon vo may dong thoi phai phu hop voi dic tinh gidn nd cia vo may (ddi
v6i MBA kiéu kin).

10. Mau cua son bén ngoai cua thung may phai dam bao kha nang tan nhiét cua
may bién ap cling nhu tranh hép thu nhi¢t ndng tor &nh néng mat tro1 (mau xam nhat,
ma mau tham khao RAL 7046).

11. Gioang lam kin MBA phai lam béng vat liéu chiju dugc dau cach dién, chiju
duoc cac tic nhan vé dao dong co hoc, nhiét va am, phu hgp voi diéu kién moi truong

lam vi¢c ngoai troi. Ti€u chuan k¥ thuat cua gioang nhu sau:

a. Do truong nd trong dau bién 4p cia gioang sau 96 gid & 80°C: khong qua 02%
(thtr nghiém theo TCVN 2752:2008).

b. D¢ gian dai khi kéo dut > 350% (thr nghiém theo TCVN 4509:2013).

c. Hé sb 140 hoa trong dau bién ap va trong khong khi sau 96 gid & 80°C phai twrong
ung > 85% va 90% (thtr nghiém theo TCVN 2229:2007).

12. Cac dau cuc, kep cuc ddu ndi cho day dan phia so cép, thit cip va day tiép dia lam
bang dong hodc dong thau ma thiéc hodc ma bac. Phan dau cuc phia thir cdp 1a loai
dau cosse ban 2 15 hoic 4 15 dung d4u ndi bang cosse ép.

13. Céc chi tiét mang dién nhu: ty su, dai dc, vong dém 1am bang déng hoic dong
thau.

14. Céc chi tiét khong mang dién nhu: bu long, dai dc, vong dém v.v 1am bang thép
khong gi hodc thép ma kém nhiang nong.

c. Loi tir va cufn day
1. Lai tir duoc ché tao tir vat liu 1a thép k¥ thuat dién (thép silic can ngudi dang
hudng). Cac 14 thép dugc phu cach dién 2 mat, khong cé ba-via.

2. Cudn diy mdy bién ap phai duoc ché tao bang soi diy dong k¥ thuat dién c6 dic
tinh co ly theo TCVN 7675-1:2007, TCVN 7675-12:2007 hoac twong duong.

3. L&i tir va cudn ddy phai duoc bit chit v6i vo mdy va c6 moc nang dé nang thao 16i
thép va cudn day ra khoi vo. Cudn ddy phai duoc thiét ké dé c6 thé thao 1ap khoi 151 tir khi

can thiét.

d. Dau may bién ap:
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1.Dau MBA 13 loai dau khoang (Mineral insulating oils) méi chua qua st dung, c6 phu
gia khang oxy hoa, phi hop theo tiéu chuin IEC 60296 Ed.5.0:2020, ASTM D3487:2016

hoic tiéu chudn twong duong.

2.Bang yéu cau k¥ thuét chi tiét ctia dau may bién ap:

TT Hang muc Don vi Yéu cau
1 Nha san xuét Néu cu thé
2 Nuéc san xuét Néu cu thé
3 M3 hiéu dau Néu cu thé
IEC 60296: 2020,
4 | Tiéu chuan 4p dung ASTM D3487: 2016
hodc twong duong
5 | B nhét, ¢ 40°C mm?/s <10
1A .. Trong, sang, khong co
6 | Quan sat bén ngoai o .
nudc va tap chat
7 | Chi s6 mau <0,5
Lo Loai A (ma “I”) theo
8 Loai dau
IEC 60296: 2020
Diém chép chay nho nhat coc
g | emenoP ey ( °C 135
kin)
10 | Ham lugng nudc ppm <30
bi¢n ap danh thung
11 | + Trude khi loc siy: kV > 30
+ Sau khi loc say: kV >170
12 | Tri s6 trung hoa (d6 acid) mgKOH/g <0,01
13 | Strc cang bé mat & 25°C nN/m > 43
13 | Ty trong (& 20°C) g/ml < 0,895
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TT Hang muc Pon vi Yéu ciu
Ham luong phu gia chdn
14 ’ ¥ gp -g g %W [0,08_0’4]
oxy hoa
15 | An mon Sulphur Khoéng
Khong phat hién (cho

16 | Hop chét Furfural )
phép < 0,05 mg/kg)

Heé s6 suy giam dién moi (DDF)
17 i % <0,5
6 90°C

18 | D6 6n dinh khang 6xy hoa: Pugc
thir nghiém bang mot trong cac

phuong phap sau:

- Phuong phép thtr can — axit theo
18.1 | tiéu chuan IEC 61125 (loai “I” —

500 gio):
+ Khoi luong can: % <0,05
s N mgKOH/Ig
+ Tri s6 axit sau 0xy hoa \ <0,3
dau
- Phuong phép thir theo thoi gian
18.2 “hg PRAp 8 phit > 195
theo ti€u chuan ASTM D2112
183 |- Phuong phap ASTM D2440 — 72
| gior
+ Khoi lugng can: % <0,1
s N mgKOH/Ig
+ Tri s6 axit sau 6xy hoa . <0,3
dau
184 |- Phuong phap GOST 981-75:14
| gio
+ Khbi luong can (%). <0,01
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TT Hang muc Pon vi Yéu ciu

+ Tri s6 axit sau 06xy hoa

mgKO : <0,1
(mgKOH/1g dau) =
19 PCB Khoéng phat hién
S
(cho phép < 2 mg/kg)

Pau noi phia cao ap, ha ap

Doi véi cac truong hgp MBA lip dit trong nha (tram kin, tram phan phdi hop
bd) ma phia cao ap sir dung cach dién kiéu kin thi thiét ké MBA phai dam bao phu hop

v6i viée ddu ndi bang dau Elbow.
e. Bo chi thi mirc diu, dong ho do nhiét 46 ddu MBA

1. BO chi thi mirc dau: May bién ap phai c6 bo chi thi mic dau trong thung may. Co
cau chi thi mérc dau phai b tri sao cho viée quan sat chi thi muc dau thuén tién khi MBA
dang van hanh. Trén co cau chi thi mac dau phai danh déu muc dau cuc dai va cuc tiéu

tuong ing v4i nhiét do dau trong thing may bién ap & nhiét d6 105°C va 0°C.

2. BO chi thi nhiét do 16p dau trén MBA: Trén nip mdy phai bd tri sin 6ng lap bo chi
thi nhiét do dau. Tuy thudc vao nhu cau st dung, MBA ¢6 thé duoc yéu cau trang bi nhiét
ké (loai c6 kim ¢ dinh) hodc dong hd do nhiét d6 dau 16p trén cung ctia MBA. Co cau chi
thi nhiét do dau phai duoc bb tri thuan tién cho viéc doc chi s6 khi MBA dang van hanh.

f. B§ diéu chinh dién ap (ddi nac dién ap)
1. Phia so cAp MBA phai c6 bo diéu chinh dién ap khong dién, v6i 05 nic diéu chinh:
+2x2,5%.
2. B6 diéu chinh dién ap dugc bd tri tay thao tac trén mat mdy, co thé dé dang diéu
chinh tir bén ngoai ma khong anh hudng dén két cdu may, c6 chi thi va huéng dan rd rang
tai chd va trong tai liéu huéng din kém theo. Tay thao tac (nim xoay diéu chinh nac) phai

dugc ché tao bang vt liéu hop kim khong gi.

3. B9 diéu chinh dién 4p phai c6 thong s6 dong dinh mirc > 1,3 1an va phai chiu duoc
thir nghiém ngan han > 2,5 1an dong dinh murc so cdp MBA.

g. Nhan mac

1. MBA phai ¢6 nhan mac bang hgp kim nhém hoic thép khong gi, chiu dugc thoi
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tiét mua nang, chong an mon va dugc lap dat chac chan trén vo may tai vi tri dé quan

sat vé phia sir xuyén ha 4p hoac bén hong may, cac so liéu dugc khac chim va c6 phu

son khong phai. Ngon ngit ghi trén nhéin bang tiéng Viét va/hoic tiéng Anh. Nhin may

duoc ldp chit véi thung vo may bang dinh rat hodc han, tai vi tri d& quan sat.

2. Thong tin tdi thiéu phai c6 trén nhin may:

a.

b.

k.

1.

Loai MBA.

S6 hiéu tiéu chuan.

Tén nha ché tao, qudc gia va thanh phd ma MBA duoc lap rap.
S séri ciia nha ché tao (Serial number).

Nim san xuat.

Cong suat dinh mirc (kVA hoic MVA).

Tan s6 dinh muc (Hz).

Dién ap dinh mirc (V hoic kV) phia so cap/thi cip va dién ap ing véi cac nac diéu

Dong dién dinh mirc (A hoic kA) phia so cip/ thi cip.
So d6 ddu day/Té dau day.
Dién 4p ngan mach (Uk%).

T6n hao khong tai (Po); Ton hao c6 tai (Pk) & nhiét do cudn diy 75°C).

m. Kiéu lam mat.

n.

0.

p.

Khéi lugng tong.
Thé tich dau.

Ham luong PCBs trong dau cach dién.

h. Quy dinh vé niém phong:

Hai trong s6 cac buldong miat bich MBA duogc ché tao riéng (khoan 18 dau buldng)

dé co thé kep chi niém phong, dam bao khong mé dugc may ma khong pha niém phong.

Mbi MBA c6 1 s6 ché tao (Serial number) riéng, khong trung lap. S6 ché tao phai

duogc khic chim trén nép may hodc vi tri thich hop trén vé may dé thuan tién quan sat
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tor mat dat. Co chir s6 ché tao trén vé may toi thiéu la 60 mm va dugc son hodc dan dé-

can (decal) mau do bén voi di€u kién moi trudong van hanh.

Chi niém phong s¢ do Pon vi chiu trach nhi¢m vé thir nghiém, nghi¢ém thu MBA

kep chi, co bién ban ghi 16 sb ché tao tirng may va ma hiéu chi niém phong.
i. Ky hi¢u va danh diu:
Céc trj s6: Dung lugng danh dinh MBA (kVA), cic dau ra, s xuyén va vi tri tiép

dia vo mdy phai c6 ky hiéu va dugc danh dau bang phuong phap dap hoic son, dam bao
bén chic va dé nhin thay.

j. Thir nghiém
Céc tht nghiém dugc thyc hién phu hop véi tiéu chuan Viét Nam, IEC va céc tiéu

chuén turong dwong, phu hop véi cac thong sé duge md ta trong cac thong sb ki thuat chi
tiét. Cac thu nghiém dugc chia thanh céc loai sau:

* Thir nghiém thwong xuyén (Routine test)

Thir nghiém thudng xuyén (hay thir nghiém xuat xudong) dugc thyc hién boi Nha
san xudt trén mdi MBA san xuét ra tai Nha san xuat. Viéc thir nghi¢m xuét xuong duoc
thuc hién theo tiéu chuan IEC 60076-1, TCVN 6306 hodc cac tiéu chuan tuong duong,
bao gom nhiing hang muc thir nghiém sau day:

a. Do dién trd 1 chiéu, dién tro cach dién cudn day (& tat ca cac nac, cac cudn day).

b. Po ty sb dién ap va so d6 vecto (t6 dau day ciia MBA) (¢ tat ca cac nac, cac cudn
day).

c. Do tén hao c6 tai (Pk) va dién ap ngan mach (Uk%).

d. Do ton hao khong tai (Po) va dong dién khong tai (10%).

e. Thir cach dién vong ddy bang dién ap cam tng.

f. Kiém tra co cau diéu chinh dién ap .

g. Kiém tra do kin ddi v6i vo thung MBA.

h. Thir nghiém dién 4p phong dién dau vé6i khe ho 2,5 mm.
= Thir nghiém dién hinh (Type test)

Thir nghiém dién hinh phai dugc thyc hién va ching nhan boi phong thir nghiém
ddc 1ap (dat chung chi ISO/IEC 17025) trén miu may bién 4p 3 pha c6 cip dién ap
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22kV. Viéc thir nghiém dién hinh dugc thyc hién theo tiéu chuan IEC 60076-1, TCVN
6306 hoic cac tiéu chuan tuong dwong, bao gdm nhitng hang muyc thir nghiém sau

day:
a. Thur nghi¢m do tdng nhiét.
b. Thtr nghiém dién moi.
c. Xac dinh d6 on.
d. Po t6n hao khong tai va dong dién khong tai & 90% va 110% dién ap dinh muc.
* Thir nghiém dac biét (Special test)

Thir nghiém kha nang chiu dyng dong ngan mach theo tiéu chuan TCVN 6306-5
(IEC 60076-5): Nha san xuat phai cung cip bién ban thir nghiém ngin mach thyc hién
trén mau MBA 3 pha c6 cap dién ap 22 (kV) do phong thir nghiém thudc Hiép hoi lién
két thir nghiém ngan mach (STL: Short circuit Testing Liasion) cap.
k. Kha nang chiu qua tai:

May bién ap phai dam bao van hanh & cac ché d6 qua tai binh thuong, thoi gian va

murc d§ qua tai cho phép nhu sau:

o | Thoi gian qua tai (gio-phit) voi muc tang nhiét do cua 16p dau trén
BOIsO quatal | .y5 o vé6i nhidt do khong khi trude khi qua tai, °C
theo dinh murc
13,5 18 22,5 27 31,5 36
1,05 Lau dai
1,10 3-50 3-25 2-50 2-10 1-25 1-10
1,15 2-50 2-25 1-50 1-20 0-35 -
1,20 2-05 1-40 1-15 0-45 - -
1,25 1-35 1-15 0-50 0-25 - -
1,30 1-10 0-50 0-30 - - -
1,35 0-55 0-35 0-15 - - -
1,40 0-40 0-25 - - - -
1,45 0-25 0-10 - - - -
1,50 0-15 - - - - .
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May bién ap phai dam bao van hanh qua tai ngan han cao hon dong dién dinh murc

theo cac gidi han sau:

Qua4 tai theo dong dién, % 30

45

60

75 100

Thoi gian qua tai, phat

120

80

45

20 10

Ngoai ra, may bién ap phai dam bdo van hanh qua tai véi dong dién cao hon dinh

murc t&i 40 % véi tong thoi gian dén 6 gid trong mot ngdy dém trong 5 ngay lién tiép.

1. T6 ddu day

MBA phén phdi 3 pha, 23/0,55/0.55 (kV) c6 to ddu day 1a D,y11-yl11.

(Céng suit MBA, Sé cuén day, té diu diy va Pién dp cudn ddy ha dp sé dwoc diéu
chinh theo nha thiu dé xudt dé phi hop véi dién dp dau ra ciia by chuyén doi PCS, phi
hop véi lwdi dién diu néi, giai phdp trang bi, thiét bi cung cdp ciing nhw tinh todn ciia

Nha cép hang).

n. Mirc cach dién

MBA phai duoc thiét ké va thir nghiém véi nhitng cip cach dién sau déy:

Dién ap chiu Dién ap chiu
Dién 4ip danh dinh ciia hé Pi¢n 4p | tins6 cong | xung sét co ban
. thf')ng. " | cao nhit | nghiép ngin ctia cach dién
ciia thiét | han (gia tri | 1,2/50 ps (tri sb
(kV) bi (kV) | higudung) | dinh) (BIL)
(kV) (kV)
Phia
) 23 24 50 125
cao ap
Phia 0.55
ha ap (Nha cép hang c6 thé dé
Xuat gia tri khac tuy theo
giai phap cong nghé va tinh ) 3 )
toan ctia nha cap hang
nhung phai phu hgp véi
dién ap dau ra ciia bd
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chuyén doi1 cong suat)

m. Py on

D6 6n cho phép cia MBA khong duge vuot qué tri sb trong cac bang dudi day:

Tuw lam mat (Self-cooled)

Cong suat (kVA)
Loai kin (Sealed), dB

>5000k VA

(Nha cip hang c6 thé dé xuit gia tri khac tuy
theo giai phap cong nghé va tinh toan cia nha 68
cap hang, ddm bao phu hop vo1 quy mo hé
thdng PIN luu trit, nhung phai dam bao cong

suét toi thiéu 1a 5000k VA)

Céach xé4c dinh d6 dn theo tiéu chuan IEC 60076-10.

x. D¢ tang nhiét

Do tang nhiét do cua dau/cudn day tuong ing khong quéa 60°C/65°C.

. Bang yéu cau ky thuit

Théng sd, dic tinh ky

STT Pon vi Yéu ciu
thuat )

1 Nudc san xuit

2 Nha san xudt

3 Ma hi¢u

4 Dac tinh chung

S6 pha Pha 3

3 (Cao/Ha ap/Ha ép)
(Nha cap hang c6 thé dé xuat thay doi gia
S0 cudn day Cudn tri khac tuy theo giai phap cong nghé va
tinh toan ctia nha cap hang, dam bao phu

hop v6i quy mé hé thong PIN luu trir)

Cong suit kVA 5000/2500/2500
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Théng sb, dic tinh k§ . o
STT . Don vi Yeéu cau
thuat

(Cao ap/Ha ap/Ha ap) (Nha cap hang c6 thé dé xuat gi tri khac
tuy theo giai phap cong nghé va tinh toan
ctia nha cap hang, bao gdm ca hé thong
dién ty dung, dam bao phu hop v61 quy mo
hé théng PIN luu trit, nhung phai dam bao
cong suat tdi thiéu 1a 5000k VA)

Cudn cao ap: 23kV
Cuon ha ap: 0.55/0.55kV
(Nha cap hang c6 thé dé xuat gi tri khac

bién ap dinh mirc kV
tuy theo giai phap cong nghé va tinh toan
ctia nha cap hang nhung phai phit hop voi
dién ap dau ra ciia bo chuyén d6i cong suét)
Tan sb lam viéc Hz 50
Phuong phap lam mat ONAN/ONAF

5 Bo diéu chinh dién ap

Hang san xuat/Xuét xt Néu 1&
Dai phan 4p +2x2,5%
6 |Laitr

Hang san xuat/Xuat xi

Thép sillic can ngudi dang hudng. Cac 14
Vat liéu thép dugc phu cach dién 2 mat, khong co

bavia

7 Cudn diy MBA

Hang san xuat/Xuat x

Ché tao bang soi day dong ky thuat dién co
dac tinh co ly theo TCVN 7675-1:2007,
7675-12:2007 hodc tuong duong.

Cudn day phia cao ap,
ha 4p

8 T6 dau day D,yll-yl1

Tap 1. Thuyét minh 153


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG S6 dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

Théng sb, dic tinh k§ . o
STT . Don vi Yeéu cau
thuat
(Nha cap hang c6 thé dé xuat gi tri khac
tuy theo tinh toan nhung phai phu hop véi
ludi dién ddu ndi va giai phap cong nghé)
9 Dién ap chiu dung xung
(1,2/50 ps)
Cudn cao thé kVpeak 125
Cudn ha thé Néu rd
kVpeak
10 bién ap chiu dung tan
s6 cong nghiép
Cudn cao thé kVrms 50
Cudn ha thé kVrms 3
11 Dién ap ngan mach % 8
12 | B0 tang nhiét cho phép | oC
Cudn day 65
Lé6p dau trén cing 60
14 Céc phu kién kem theo
Pong hd do nhiét luu ,
. Co
dinh
Ty st phia ha ap c6 dau
ndi trung gian dé bat
dau cot cap mat may, e
. . 0
tiét di¢n tiep xac dam
bdo mat do dong di¢n <
1A/mm?2
Dau cap Elbow dé dau
ndi cap 22kV sang thiét Co
bi PCS va ta RMU
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Théng sb, dic tinh k§ . o
STT . Don vi Yeéu cau
thuat

15 Tiéu chuan vé ton hao

may bién ap

- Tén hao khong tai APo | W Ghi rd

- Tén hao ngin mach APn | W Ghi rd

10.2.6. Tu RMU 22kV

Ta RMU st dung ta RMU loai nguyén khéi hodc mé — dun dap Gmg Yéu cau k thuat
ta Ring Main Unit cdp dién ap 22 kV va 35 kV ap dung trong Tong cong ty dién luc TP
Ha Noi ban hanh kém theo Quyét dinh s6 2415/QD-EVNHANOI va 2418/Qb-
EVNHANOI s6 ngay 19/03/2026 ctia Tong cong ty dién Iyc TP Ha Noi.

10.2.6.1. Tiéu chuin k¥ thuat ti RMU loai nguyén khdi
Piéu 1. Cac yéu ciu vé thiét ké k¥ thuat chinh caa ti RMU

1. Yéu cau chung:

a. Ta RMU kiéu nguyén khdi dugc san xuat theo tiéu chuan IEC 62271-200, loai thiét
bi dong cat trong nha (Indoor switchgear), trong do:

- M&i ti RMU kiéu nguyén khdi c6 thé duoc lap dat tir hai khdi chirc nang tro 1én
(cac khdi chirc nang co thé 13 may cat, hodc dao cat o tai cach ly, hoic dao cit c6 tai cach
ly kém bé chi, hodc dau cap truc tiép); cac thanh phan mang dién cao ap thuéc mach chinh
ciia cac khéi chirc ning dugc dit chung trong mot ngin chua diy khi (gas-filled
compartment). Vo cia ngan chira day khi dugc 1am bang kim loai va duoc nbi dat. Ngoai
ra:

+ Thiét ké ctia tii c6 thé 1a tt RMU kiéu nguyén khdi mé rong dugc hoic 1a ti RMU
kiéu nguyén khéi khong mé rong duoc.

+ Céc loai to RMU kiéu nguyén khoi dugc lap dat cac két ndi bén ngoai ngan chira
day khi dé co thé két ndi véi ludi dién hodc hé théng lap dat khac bén ngoai.

- Déi voi ti RMU kiéu nguyén khbi mé rong duge, cac thanh cai chinh ctia né con
dugc trang bi cac két ndi bén ngoai ngin chira day khi dé co thé ghép ndi véi thanh cai
chinh ciia ti RMU kiéu nguyén khdi mé rong dugc khac (hodc véi tii RMU kiéu mé-dun)
c6 cung thiét ké phan két ndi thanh céi chinh. Hudng két ndi ctia thanh cai chinh ctia ti c6
thé 13: chi nbi vé mot bén (phai, hodc trai), hodc vé ca hai bén.
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b. Tu RMU duoc thiét ké phan loai kha nang tiép can la loai A hodc loai B, trong do:
- Loai tiép can A: Chi nhitng ngudi duoc iy quyén tiép can.

- Loai tiép can B: Khong han ché kha nang ti€p can, bao gom ca kha nang tiép can
cua cong chung.

c. Cac miat duoc phan loai hd quang bén trong (Classified sides) ctia tt RMU dap tng
cac tiéu chi cua thir nghiém hd quang bén trong duge ky hiéu la:

- F: cho mat trudce (for front side).
- L: cho mat bén (for lateral side).
- R: cho phia sau (for rear side).

d. Nha san xuat phai ghi rd cac thong tin vé chi dinh phéan loai hd quang bén trong
(IAC), loai kha ning tiép cin va mit phan loai hd quang bén trong ctia v boc bén ngoai
ctia ti RMU trén mit trude tt RMU bang cac ky hiéu sau:

- Phan loai: IAC (Internal Arc Classification).
- Loai kha ndng tiép can: A, B.
- Cac mat phan loai cua vo: F, L, R.

e. Kha nang tiép can va mit phan loai hd quang bén trong ctia v boc bén ngoai clia
ta RMU: A FLR.

f. Tu RMU phai duoc thiét ké vi tri thoat hd quang khi ¢ su ¢b phat sinh bén trong
ti RMU dé dam bao an toan cho con ngudi, cong trinh.

g. Ta RMU phai c6 bang tén nhan hi¢u (Nameplates), vat li¢u ché tao va ndi dung
cac thong tin ghi trén bang tén nhin hiéu cta hé théng tt RMU phai phu hop véi yéu cau
ctia tiéu chuan IEC 62271-200.

h. H¢ théng ta RMU c6 yéu cu két nd6i SCADA phai duogc trang bi cac thiét bi, phu
Kién dé giam sat, dicu khién tir xa va két n6i véi hé théng SCADA theo thiét ké cua dy an
(yéu cAu ky thuat vé trang bi, lép dat cac thiét bi, phu kién phuc vu két ndi, khai thac tin
hiéu SCADA xem DPiéu 9 ctia Yéu cau k§ thuit nay).

Yéu cau k¥ thuat cia vo boc bén ngoai (enclosure):

a. VO boc bén ngoai cua tt RMU duogc ché tao tur thép tam, duoc ma kém va/hodc
son phu tinh dién dé bao vé chdng dn mon, 16p son tinh dién bén ngoai sir dung mau ghi
sang thong dung (khong giéi han viée sir dung vo boc bén ngoai lam bang nhém hop kim,
hodc thép khong gi).

b. Cac yéu cau k¥ thuat ctia vo boc bén ngoai phai dap tmg cac quy dinh c6 lién quan
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ctia Tiéu chuan IEC 62271-200.
Yéu cau ky thut ctia ngin chira day khi (gas-filled compartment):

a. Ngan chta day khi ctia tit RMU duogc ché tao kiéu Hé thong ap suat gin kin (Sealed
pressure systems), 16p vo ctia ngin nay duoc ché tao bang thép khong gi, chiu dugc mic
ap suét theo thiét ké, cip bao vé ctia vo boc (cp IP) cua ngin ndy téi thiéu phai dat IP65
(heo IEC 60529). Dé bao vé chéng su ¢b lan rong do ap lyc sinh ra khi c6 sy cb bén trong,
ngan chira khi nay phai dugc trang bi bd phan giai phong ap luc, dong thdi bd phan nay
phai dugc 1ap & vi tri ma khi nd hoat dong khong gdy nguy hiém cho ngudi van hanh.

b. Bén trong ngin chtra day khi duoc nap day khi SFs (hodc khi cach dién khac) véi
ap suat thiét ké. Do kin ctia ngan chia day khi phai dam bao do ro ri khi cach dién khong
16n hon 0,1%/nam (ddi v6i khi SFs) trong sudt vong doi san pham.

c. Ngin chira ddy khi phai duoc trang bi thiét bi giam sat p luc khi (pressure) hoic
mat do khi (density) bén trong ngan nay. Thiét bj giam sat ap luc khi (hodc mat d6 khi) nay
phai dap ung cac dic diém thiét ké va chirc niang hoat dong nhu sau:

- Hoat dong theo &p luc khi (hodc mat d§ khi) SFs (hodc khi cach dién khéc) trong
ngan kin chtra déy khi, ¢6 co ciu chi thi tai chd va phai dugc thiét ké sao cho nguoi van
hanh dé dang quan sat bang mat thudng tai vi tri lip dat va phan biét duoc murc ap luc khi
(hodc mat d6 khi) bén trong ngin kin chtra day khi dang & mirc sin sang cho hoat dong
hodc dang & murc cAm hoat dong.

- Dbi véi thiét bi giam sat ap luc khi (hodc mat d6 khi) lip cho cac th RMU c6 yéu ciu
két néi SCADA thi ngoai cic yéu cau trén, két qua giam sat ctia chiing phai dam bao khong
bj anh hudng béi nhiét d6 moi trudng va chung phai c6 tiép diém dau ra (dry contact). Tiép
diém dau ra ndy phai dam bao tic dong (chuyén trang thai tiép diém) chinh xac ngay khi ap
luc khi (hodc mat dg khi) cach dién bén trong ngan chira déy khi bi suy giam dén mirc cAm
hoat dong va n6 duogc sur dung dé phuc vu chirc ndng giam sat tir xa, cAu hinh logic lién dong
diéu khién (céc) thiét bi dong ct tir xa.

d. Cac yéu cau ky thudt cta ngin chira day khi phai dap Gng cac quy dinh c6 lién
quan cua Tiéu chuin IEC 62271-200.

Yéu ciu k¥ thuat cua cac thanh cai, thanh dan két nbi:

a. Vat liéu ché tao céc thanh cai, thanh dan cta ta RMU duogc lam béng déng hoac
hop kim cta dong.

b. Pbi v6i ta RMU kiéu mé rong dugc, cac thanh cai két ndi cua nd lép bén ngoai
ngan chtra dy khi, cach dién bang khong khi, phai st dung cac giai phap boc kin bang vat
lidu cach dién rin, kém theo day du cac phu kién dé két ndi va cach dién; cac thanh cai két
ndi va phu kién ctia chiing sau khi lép dat hoan chinh, phai ddm bao murc cach dién theo
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cap dién 4p tuong Gmg, ddng thoi chung phai dam bao thuan tién trong viéc thay thé, lap
bd sung ti RMU.
Yéu cau k¥ thuat vé khoa lién dong va khoa an toan:

a. Ting tt RMU va cac khi chtc ning cia tii phai ¢6 du cac co cdu khoa lién dong
(interlocks) dé ngin ngira cac thao tic nham (thao tac khong ding quy trinh) va dam bao
an toan cho ngudi van hanh khi truy cap, cong tac bén trong ti RMU. Céc yéu cau vé khoa
Ren dong phai dap ung cac quy dinh trong cic phan twong g cia bd tiéu chuan IEC
62271.

b. Tai cac vi tri dé tra tay don thao tac va/hodc cac nit, 1y dong cat va vi tri nbi dat
ctia cac dao cit o tai cach ly, may cat, cau dao cach ly phai duoc trang bi co ciu khoa moc
(padlocking) dé co thé khoa lai khi can thiét.

Yéu cau k¥ thuat vé cac chi thi trang thai:

6. a. Trang thai dong, cit cua dao cit ¢ tai cach ly, may cit, dao cach ly, vi tri ndi dat
duoc hién thi béng céc co ciu chi thi truc quan. TAt ca cac chi thi trang thai cua cac thiét
bi dong cat phai duoc thiét ké sao cho vi tri ciia cac thiét bi dong cét tuy & vi tri khac nhau,
nhung déu duoc hién thi & mat trude ta, dé nguoi van hanh dé dang nhan biét béng mét
thudng tir bén ngoai ma khong can phai mé tu.

b. Co cdu chi thi trang thai cta cac thiét bi dong cit phai dap tng cac yéu cau k¥ thuat
duoc dé cap trong cac phan twong tmg cua b tiéu chuan IEC 62271.

Yéu cau k¥ thuat vé bang diéu khién:

Tat ca cac co ciu thao tac, diéu khién, chi thi nhu: cac khoa chuyén mach; lﬁy, nut,
chdt, vi tri tra tay don thao tac; co cAu chi thi vj tri, trang thai (co, dén, con bai...); bd bao
dién 4p; bo bao su cb, ro-le bao vé ... phai dugc b tri tap trung thanh “Béang diéu khién” &
I%lé.t trudce ti va chung phai thé hién dugc so dd nguyén 1y d4u ndi, nhan dién chung loai,
trang thai van hanh hién thoi cta cac thiét bi dong cat va diéu khién cta ti (con dugce goi
1a so dd mimic).

Yéu cau ky thuit ctia ngin cap:

a. Ngin cap cua cac ngin tt RMU c6 dau ndi cap trung ap phai duoc thiét ké phu hop
cho viéc lap dit cap trung ap tir phia duéi ddy tu di 1én.

b. Ngin cap duoc trang bj cira hodc tAm lip dé che kin va chung c6 thé mo ra hoic
thao ra duoc dé ngudi van hanh co thé tiép cin vao bén trong ngin cap mot cach thuan tién
khi lép dat, kiém tra, sira chita, thay thé cap va phu kién.

c. Ngin cap (két hop véi loai hop dau cap) phai duoc thiét ké sin sang cho viéc ddu
chdng 02 soi cap cho mdi pha theo yéu cau thiét ké cua du an.
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d. Bén trong ngan cap phai duoc lap san cac dai, kep giit cap (cable clamp), dam bao cb
dinh duoc tirng pha cp va soi cap trung ap trong ngin cap mot cach chéc chan.

Diéu 2. Yéu ciu k§y thuit ciia cic ngin ti RMU
Yéu cau k¥ thuat ngin dao cét co tai cach ly:

a. Str dung khéi chtrc nang dao cit co tai cach ly dé déng cit mach dién chinh cua cap
16 &én (triweong hop dic biét cé thé sir dung lam ngan phdan doan thanh cdi cia hé thong ti
RMU).

b. Dao cit c6 tai cach ly 1a loai 3 pha, dap hd quang bang khi SFs (hoic khi cach dién
khac), hoac chan khong, dugc trang bi bd truyén dong thao tac mo chdt doc lap
(Independent unlatched operation), co ché thao tac (operating mechanism) gdm 03 vi tri
Pong/Cat/N6i dat.

c. Mdi ngin ta nay phai dugc trang bi bd bao dién ap 3 pha.

d. Trong mot ti RMU kiéu nguyén khdi c¢6 (n) ngan dao cat c6 tai cach ly thi cho phép
lap dat (n-1) bd bao su ¢d (FPI), mdi bo FPI duge kém theo bo CT dé cung cép tin hidu dong
dién cho FPI (truong hop hé thong tii RMU c6 két néi SCADA, c6 thé sir dung loai bg bdo

suw co ché tqo riéng biét).

e. Ngan ti nay phai duoc trang bi ngin cap véi thiét ké dap ing kha nang van hanh
lién tuc LSC2.

f. Truong hop tt RMU c6 yéu cau két ndi SCADA thi ngin ta nay phai dugc lap sin
cac trang bi, phu kién dé cung cAp/chap hanh céc tin hiéu thudc danh sach tin hiéu SCADA
theo thiét ké cua du an. Trudng hop khong yéu cau két ndi SCADA, thiét ké ctia ngan nay
van phai san sang cho viéc lép dat lép dat cac trang bi, phu kién giam sat, diéu khién tir xa
trong tuong lai.

Yéu cau k¥ thuat ngan may cat:

a. Su dung khéi chirc nang may cat dé dong cat mach dién chinh cua cap 1o dén, hodc
MBA phan phéi, hoic phu tai dién khac pht hop (truong hop ddc biét c6 thé sir dung lam
ngdn phdn doan thanh cdi ciia hé thong ti RMU).

b. Khdi chirc nang mdy cit ciia ngan ti ndy co thé 1a loai gdm may cét cé tich hop bo
dao cach ly 3 pha va bo dao cach ly 3 pha d6 c6 co ché thao tac 3 vi tri (Pong/Cat/Nbi dat).
Hodic 1a loai chi c6 may cat, khong tich hop dao cach ly 3 pha nhung khi d6 may cat phai
¢6 chirc nang cach ly khi may cat mé va co co ché thao tac 3 vi tri Dong/Cat/Nbi dat.

c. May cat 1a loai 3 pha, dap ho quang bang chan khong, hodc khi SFe (hodc khi cach
dién khéc).

d. May cat phai dugc trang bi bd truyén dong thao tac mod chét doc 1ap va phai cé co
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cau tich trit nang lugng dé€ phuc vu cat may cat khi co tin hi€u cat may cat tu ro-le bao vé.

e. Moi ngdn ti nay phai trang bi 01 bd bao dién ap 3 pha, 01 ro-le bao vé va bo CT
du ca 3 pha dé cung cép tin hiéu dong dién cho ro-le bao vé. Trudng hop may cit sir dung
ro-le kiéu ngudn tu cp thi may cat phai duoc thiét ké mach cit phu hop va ngin ta nay
phai dugc trang bi cac CT dé cap ngudn nudi cho ro-le va cap ngudn cho mach cit may
cat.

f. Khong ldp bo bao su ¢d cho ngin ti ny.

g. Ngin t0 nay phai dugc trang bi ngin cap véi thiét ké dap tng kha ning van hanh
lién tuc LSC2.

h. Truong hop ti RMU c6 yéu ciu két ndi SCADA thi ngin ti ndy phai duoc lap sin
céc trang bi, phu kién dé cung cap/chip hanh cac tin hiéu thudc danh sach tin hiéu SCADA
theo thiét ké cua dy an. Truong hop ti RMU khéng yéu cau két néi SCADA hoic khong
yéu ciu dong ciat may cit bang dién (tai chd hodc tir xa) thi thiét ké cua khdi chirc ning
mAy cit van phai sin sang cho viéc lap dit cac trang bi, phu kién giam sat, diéu khién tir
xa trong tuong lai.

Piéu 3. Cac yéu cau vé thir nghiém ti RMU

5. Thir nghiém xuat xudéng (Routine test):

Ting ti RMU sau khi lap dat hoan chinh phai dugc thir nghiém xuit xuong theo tiéu
chuan IEC 62271-200:2021. Cac hang myc thir nghiém xuat xudng bao gdom:

a. Thir nghiém dién moi trén mach dién chinh (Dielectric test on the main circuit).
b. Thir nghiém mach nhi thit (néu co) (Tests on auxiliary and control circuits).
c. Do dién tr¢ ctia mach chinh (Measurement of the resistance of the main circuit).
d. Kiém tra d6 kin (cta ngan chira day khi) (Tightness test).
e. Kiém tra thiét ké (Design and visual checks).
f. Bo phong dién cuc bd (Partial discharge Measurement).

6. & Thurnghiém thao tac co khi (Mechanical operation tests).

h. Thir nghiém chiu 4p sudt ctia ngin chira day khi (Pressure tests of gas-filled
compartments); Hang muc thir nghiém xuat xudng nay khong ap dung cho cic ngin chia
day khi co ap suét nap tir 50 kPa (ap suat twong d6i) tré xudng.

Thir nghiém dién hinh (Type test):
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Céc hang myc thtr nghiém dién hinh cho tt RMU va céc thanh phén cua no duoc thuc
hién theo tiéu chuan IEC 60298:1990 hoic cac phién ban cia tiéu chuan IEC 62271-200
bao gdm cac hang myc sau:

a. Thir nghiém dién moi (Dielectric tests).

b. Po dién tr¢ cua mach dién (Measurement of the resistance of circuits) hodac Po
dién tro (Resistance measurement).

c. Thir nghiém d¢ tdng nhi¢t (Temperature-rise tests) hoac Thir nghiém dong dién
lién tuc (Continuous current tests).

d. Thir nghiém chiu dung dong dién ngan mach ngan han va dong dién dinh (Short-
time withstand current and peak withstand current tests).

e. Kiém tra kha ning déng va cat (Verification of making and breaking capacities).

f. Thir nghiém phat xa tia X d6i voi bo ngit chan khong (X-radiation test procedure
for vacuum interrupters).

g. Thtr nghiém hoat dong co khi (Mechanical operation tests).

h. Thir nghiém chiu ap suat ctia ngin chira diy khi (Pressure withstand test for gas-
filled compartments).

i. Thir nghiém ho quang bén trong (d6i voi ngan chira day khi va ngin cap) (Internal
are test).

Yéu cau vé cung cip tai lidu ching minh két qua thir nghiém dién hinh/thtr nghiém
dac biét:

c. TAt ca céc hang muc thr nghiém va Chiing nhan thir nghiém dién hinh hodc thu
nghi¢m dac biét (Tests certificate)/Bao cdo thir nghiém (Test report) hodc tén goi khac
trong dwong cua ti RMU (va/hodc thanh phan cua ching) phai duoc thuc hién va phat
hanh tai mot hodc nhiéu Phong thi nghiém dugc cép Chung nhan ISO/IEC 17025 boi Co
quan 14 thanh vién cta T chirc Cong nhan cac phong thi nghiém quéc té (ILAC), hoic boi
Co quan 13 thanh vién thudc cac T chirc di ky Thoa thuan céng nhan 1an nhau cia ILAC
(ILAC MRA) cip chimg nhan.

d. Tat ca cac Chimg nhéan thir nghiém dién hinh hodc thir nghiém dic biét (Tests
certificate)/B4o cdo thir nghiém (Test report) hoidc tén goi khac twong duong lién quan dén
cac hang myc thir nghiém ngan mach bao gém nhung khong han ché gém: Thir nghiém
chiu dung dong dién nga‘m mach ngén han va dong dién dinh; Kiém tra kha nang dong va
cit; Thir nghiém hd quang bén trong ctia tt RMU (va/hodc thanh phan cia chung) phai
duoc phat hanh bai mot hodc nhiéu Phong thi nghiém ctia mot hodc nhiéu Thanh vién chinh
thirc thudc Hi€p hoi thir nghi¢m ngén mach (Short-Circuit Testing Liaison-STL) c6 tén
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trong Hiép hoi nay tai thoi diém tién hanh thir nghiém.

e. Nha thau phai cung cdp céc tai liéu lién quan dén két qua thir nghiém va ning luc
Phong thi nghiém sau day:

- Pi voi két qua thir nghiém va niang lyc cac Phong thi nghiém noi chung:

+ Ban gbc hoic ban sao co thé truy xuat ngudn gdc cac Ching nhan thir nghiém (Tests
certificate)/B4o cdo thir nghiém (Test report) hodc tén goi khac twong duong cua thiét bi
theo yéu cau tai diém a khoan nay néu trén.

+ Chtng chi cong nhin hoac tai liéu ching minh Phong thi nghiém dat chirng nhén
ISO/IEC 17025.

- P6i voi két qua thir nghiém va nang lyc cac Phong thi nghiém ciia Thanh vién chinh
thirc cua STL:

+ Ban gdc hodc ban sao c6 thé truy xuat ngudn gdc cac Ching nhan thir nghiém dién
hinh/thtr nghiém dac biét (Tests certificate)/Bao cdo thir nghiém (Test report) hodc tén goi
khac twong duong cta thiét bi theo yéu cau tai diém b khoan nay néu trén.

+ Chtng chi cong nhin hoac tai liéu chiung minh Phong thi nghiém dat ching nhén
ISO/IEC 17025.

+ Tén, qudc gia, va mi thanh vién STL (néu c6) ctia Phong thi nghiém.

+ Bang ching vé tu cach Thanh vién STL ciia Phong thi nghiém tai thoi diém thir
nghi¢ém, vi dy: d&nh chup danh sach thanh vién STL tai giai doan tuong Ung.

Pi¢u 4. Yéu cau ky thuit ciia cac phu Kién chinh

1. \ \
Trang bi di kém véi th RMU bao gom mdt hoac nhiéu loai phu kién sau day:

B9 bao di¢n ap 3 pha:

Str dung san pham duoc san xuat va thir nghiém theo tiéu chuan IEC 61243-5:1997
@DS) hodc IEC 62271-213:2021 (VDIS), dam bao c¢é chirc niang phat hién mot cach chic
chin CO hoac KHONG CO su hién dién cua dién ap tai vi tri can xac dinh tinh trang dién
ap.

Bo bao su co:

a. Stir dung san pham dugc ché tao theo cong nghé k§ thuat s6. Cau triic thiét ké cua
bd bao su ¢ (FPI) co thé 1a phan tir riéng biét dé lap trén mat ta dién.

b. C6 thé str dung loai FPI ding ngudn nudi bang pin Lithium, hodc ngudn tu cap,
hoic ngudn kép, hodc ngudn ngoai tiry theo dic diém cung cip ngudn nudi tai vi tri lap dat;
d6i v6i loai FPI ¢6 ngudn nudi kiéu tu cdp, chung phai c6 kha nang chi thi tin hiéu sy cd
ngay ca khi mach chinh ctia tt RMU lap FPI d6 bi mat dién.
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c. Toi thiéu phai c6 céc chirc nang phat hién cc sy cd ngan mach pha-pha, pha-dat; mdi
churc nang déu co kha nang cai dat, chinh dinh dugc gia tri tac dong va thoi gian tac dong. DPéi
v6i bd bao s ¢b sir dung cho ludi dién trung tinh cach ly hodc ndi dat qua tré khang, phai co
giai phéap do luong céc tin hi¢u dau vao (dong dién, dién &p) hodc co thuit toan thich hop dé
phat hién cac su ¢ ngan mach pha-dat (cham dat).

d. Téi thiéu c6 01 tiép diém dau ra doc lap; tiép diém dau ra nay phai c6 kha ning ty
gilr ngay sau khi bg bdo sy cd tac dong, cho dén khi bo bao su cd duoge giai tru (tqi cac
tram dwoc két noi SCADA, néu sir dung bo bao sy co kiéu riéng biét nhung co kha nang
guvi tin hiéu da tac déng qua giao dién két noi thi khéng bdt budc chiing phdi cé tiép diém
dau ra phuc vu cho muc dich bao tin hiéu).

e. Puoc tich hop sin co ciu chi thi (dén bdo hodc man hinh) dé hién thi va quan
sat duoc trang thai van hanh, tinh trang tdc dong tai mat trudce cuia FPI bé“mg mat thuong.

f. C6 kha nang kiém tra duoc (test) sy hoat dong cua FPI (truc tiép tai thiét bi hodc
gian tiép thong qua giao dién két ndi).

g. C6 kha nang giai trir cudng birc (reset) tai thiét bi va ty dong giai trir sau nhitng
khoang thoi gian co thé lya chon dugc. Pdi vai cac bo bao su ¢d st dung dé lép dat cho
céc ti RMU c6 két ndi SCADA, chung phai c6 kha ning giai trir dugc tir xa.

3. Ro-le bao vé:

Ro-le bao vé lip cho khdi chtrc ning may cit gdm nhitng dic diém vé thiét ké va
chtrc ndng hoat dong chinh nhu sau:

a. La san pham duoc ché tao theo cong nghé k§y thuét sb, dap tmg Tiéu chuan IEC
60255.

b. C6 thé sir dung loai ro-le dung ngudn nudi kiéu ngudn tu cap, hodc ngudn ngoai,
hoic ngudn kép tiy theo dic diém cung cap ngudn nudi tai vi tri lap dat; ddi véi loai ro-le
ding ngudn nudi kiéu ngudn tir cip, ro-le phai duogc thiét ké sao cho nguoi st dung c6 thé
cai dit, xem thong sb cai dat, thong tin su cd trong ro-le ngay ca khi mach chinh cua tu
RMU lip ro-le 6 khong c6 dién.

c. Tich hgp céc chtrc nang bao v¢, do luong, diéu khién tu dong chinh sau day:
- Bdo v¢ qua dong dién pha (50/51):

+ Tbi thiéu c6 01 cap bao vé véi dic tinh thoi gian doc lap (Definite time-DT) ¢6 thé cai
dat duoc gia tri tac dong va thoi gian tac dong, bao gém ca chirc nang cit nhanh.

+ Tbi thiéu co 01 cip bao vé voi dic tinh thoi gian phu thudc (Inverse Definite
Minimum Time-IDMT) c6 thé cai dat, lya chon theo cac duodng cong ti€u chuin IEC hoic
ANSI, IEEE.
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- Bao vé quéa dong cham dat (S0N/51N):

+ T6i thiéu ¢6 01 cip bao vé voi dic tinh thoi gian doc lap (Definite time-DT) c6 thé cai
dat duoc gia tri tac dong va thot gian tac dong, bao gém ca chirc nang cit nhanh.

+ Tbi thiéu c6 01 cép bao v€ v6i dac tinh thoi gian phu thudc (Inverse Definite
Minimum Time-IDMT) c6 thé cai dit, lya chon theo cac dudng cong tiéu chuan IEC hoic
ANSI, IEEE.

- C6 chirc nang han ché dong dién xung kich khi dong MBA (c6 thé cai dit dwoc
bcing cach lwa chon bat/tdt chire nang hodc cai dat thoi gian tdc dong).

- C6 kha nang do luong; hién thi thong sb van hanh, thong tin su c¢d; cai dat chinh
dinh; khai thac thong tin van hanh, thong tin sy cb va giai trir sy b tai thiét bi & tai vi
tri 1ap dat.

- Ro le bao vé phai hd trg day du chirc ning diéu khién, giam sat va cai dat tir xa
thong qua h¢ théng SCADA theo IEC 61850 hoac IEC 60870-5-104, phu hop v6i hé
théng diéu khién cua tram.

d. Tuy theo yéu cau cua thiét ké dy 4n, don vi c6 thé yéu cau trang bi loai ro-le co
tich hop thém cac chtic ning bao vé, diéu khién nang cao, dap tng yéu cau van hanh tai vi
tri 1ap dat nhung phai ¢ luan ching cy thé dé chirmg minh su can thiét phai trang bi.

Céc hop dau cap va phu kién: (Cac tt RMU phai duoc cip tron bo dau cap 22kV
di kém)

a. Cac hop dau cap va phu kién déu nbi kém theo st dung cho cac tt RMU (c6 ddu
ndi cap trung ap) 1a loai dung cho cap cach dién kho, kiéu hop dau cap trung ap, hop dau
cap goc Elbow dugc quy dinh trong Quyét dinh sb sb 2428/QD-EVNHANOI ngay
19/03/2026 cua Téng Cong ty Pién luc thanh phé Ha Noi vé viéc ban hanh yéu cau k¥
thuat cap ngdm trung ap va phu kién ap dung trong Téng Cong ty Dién lyc thanh phd Ha
Noi va cac bo sung, stra d6i, thay thé (néu co).

> b. Déi véi ngdn td RMU c6 yéu cau dau chong 02 s¢i cap cho moi pha, cac dau cap

dé lip dat cho ti nay phai phu hop dé khi 1ap dit khong phai thay ddi kich thudce ngan cap
cua tu.
CT:

a. CT lap dit trong ta RMU c6 thé st dung mot trong cac loai sau: Cam tng dién tir
(Inductive), dién tir (Electronic), thu dong cong suét thap (Low-Power passive), giao dién
ky thuat s (Digital interface) ... dugc san xuét theo bd tiéu chuan IEC 60044 hoic IEC
61869-

b. D61 voi cac CT duoce thiét ké dé dau ndi truc ti€p vao ludi dién trung ap cua hé
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thng ti RMU, yéu cau ching phai c6 kha ning chiju dugc dién ap 1am viéc 16n nhat cia
hé théng tt RMU véi thoi gian lién tuc, 1au dai.

c. Cép chinh xac, dung luong dinh muc cta CT phai dap tng yéu cau ky thuét cia
cac mach do luong, bao vé va theo thiét ké cua du 4n.

d. Céu truc lap dat cta cac CT phai dam bao dé dang théo 1ap, thay thé tai hién truong
ma khong gay anh huong dén thiét ké co khi va dién cia tt RMU ciing nhu khong phai
thay thé cac phu kién dau ndi (nhu st xuyén, hop dau cap trung ap) khi thay CT. Trudng
hop ti RMU c¢6 yéu cau dau chdng 02 soi cap cho mdi pha, cho phép st dung CT kiéu
chan st.

e. Vitri lép dat cac CT phai dam bdo thuan tién trong qua trinh kiém tra, thir nghi¢m
dinh ky khi da dua tt RMU vao van hanh.

Céc phu kién lap dat khac va dung cu thao tac:
6. a. Tu RMU va hé théng ta RMU phai dugc cung cép cac phu kién, dung cu sau:

- Hé théng thanh cai, thanh ndi va phu kién diu ndi dong bo kém theo.

- Cac dai, kep git cap (cable clamp) duogc lip sin trong ngin cap dé cb dinh timg pha
cap va sgi cap.

- Cac dung cu thao tac, dung cu chuyén dung dac thu kem theo tt RMU (tay quay, don
thao tac...).

b. Pon vi ¢6 thé yéu cau cung cip thém cac phu kién sau day:

- Cac chyp céach dién dé che kin cac dau st xuyén ciia ti RMU (dé chéng phong dién
gilta cac dau str xuyén) trong truong hop can dong dién ting phan cta hé théng tt RMU.
- B phu kién roi dé phuc vu thtr nghiém cap trung ap cua ti RMU (ma khéng can thao
hop dau cap va cap ra khoi sit xuyén).
- Pi¢u 5. Yéu ciu vé trang bi, lip dit cac phu kién phuc vu giam sat, diéu khién tir
xa cho hé théng ti RMU c6 két ndi SCADA

Céc phu kién cung cap/chap hanh tin hiéu SCADA:

Tuy theo yéu cau thiét ké cta du an, tt RMU c6 két ndi SCADA c6 thé duoc trang bi
mdt hodc nhidu cc phu kién dudi day dé cung cap tin hiéu hodc chap hanh cic tin hi¢u
giam sat, diéu khién tir xa gdm:

- Céc tiép diém phu chi trang thai dong, cat ciia dao cat c6 tai, may cat, dao cach ly
(néu c0), dao ndi dat (hoac khi bg phan déng cit thudc mach chinh cta dao cit c6 tai, may
cat, dao cach ly chuyén dén vi tri ndi dat néu 1a loai c6 co ché thao tac dé ndi dét), tiép
diém phu bao cau chi da tac dong.
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- Thiét bi giam sat ap luc (hodc mat do) khi cach dién co tiép diém dau ra (dry contact).
- May bién dong dién, may bién dién ap.
- Pong co dién dé dong/cat/tich nang kém bo truyén dong bang dién.
Diéu 6. Ho so, tai liéu ky thuit kém theo
Ta RMU va hé théng ti RMU tbi thiéu phai duoc cung cip kém theo cac hd so, tai
liéu k¥ thuat sau day.

1. Ho so k¥ thudt, tai liéu k§y thuat thé hién cac thuyét minh mo ta, thong sb, ban vé
k¥ thuat cua tt RMU va cac phu kién chinh (nhu: Hop dau cap, cau chi, CT bo bao dién
ap, bo bao su cd, ro-le bao vé, cac phu kién két ndi SCADA).

2. Tai liéu huéng dan lép dat, van hanh va bao dudng cua tt RMU va cac phu kién
cua tt RMU.

3. Phan mém cai dit, chinh dinh ro-le va phu kién két ndi (déi Vo1 cac ro-le ¢ kha
nang cai dat, chinh dinh thong qua cong giao tiép).

4. Cac bién ban thir nghiém dién hinh, gidy ching nhan chat luong.
Piéu 1. Bang yéu ciu dic tinh ky thuit cia ti va cdc ngin th RMU

Bing 1- Bang yéu cau dic tinh ky thuit chung ciia ti RMU

TT | Hang muc Pon vi do Yéu ciu
Hang san xuat Neéu rd
Nudc san xuat Neéu rd
Ma hi¢u Néu rd
Cép dién 4p danh dinh kV 22

1 | Phan ta RMU

IEC 62271-200 va cac yéu cau
1| Tiéu chuan ap dung k¥ thuat cia Yéu cau k¥ thuat
nay.

A A LA Kiéu nguyén khdi (Compact
2 | CAu trtc thiét ké guy (Comp

type)
3 | Méi truong lip dat, van hanh Trong nha (Indoor)
4 | Sé pha 3 pha
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TT | Hang muc Pon vi do Yéu ciu
5 | So @6 thanh cai 1 hé théng thanh cai
Yéu ciu vé mé rong; phia can
6 | m& rong (bén phai, hodc bén Khéng yéu cau
trai, hodc ca 2 bén).
. Theo yéu ciu tai khoan 2 Diéu 1
7 | Vo boc bén ngoai (enclosure) i 4 uA uk T "
cua Yéu cau ky thuat nay.
Ngin ha ap lap dat phu kién Theo yéu cau thiét ké cua dy an
8 | SCADA cho nhitng vi tri c6 két (xem diém a khoan 2 Piéu 5 cia
nbi SCADA. Yéu cau k¥ thuat nay).
o |Nganchia day khi (gas-filled Kiéu hé théng ap suit gan kin
compartment). (Sealed pressure systems)
0] Viit ll'éljl ché tao vé ngan chua Thep khong gi
day khi
9.2 | Cdp bdo vé (t6i thiéu) IP 65
Ty 1¢ ro khi trén tong khoi
g3 | W iererLiren fong kot % < 0,1/ndm (img voi khi SF).
luwong khi trén moi nam
0.4 Thiét bi giam sat ap lywc (hodac bap ting cac yéu cau tai diém c
" | mdt dg) khi cach dién khoan 3 Piéu 1
9.5 | Bo phan giai phong ap luc Co
10 | Tan sb dinh muc Hz 50
11 Di.é;n ép 1am viéc 16n nhét cua KV >4
thiét bi
12 Pién ap thir nghiém tan sd cong
nghiép (50 Hz):
12.1 | Giita pha-pha, pha-dat kV > 50
Qua khoang mo giita hai cuc
clia thiét bi déng cat gom: dao
12.2 | cach ly, dao cdt ¢é tdi cdch ly, kV > 60
loai mdy cdt yéu cau cé chirc
nang cach ly.
13 | Pién 4p chiu dung xung
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TT | Hang muc Pon vi do Yéu ciu
sét (1,2/50 ps) (BIL):
13.1 | Giita pha-pha, pha-dat kVp >125
Qua khoang mo giita hai cuc
clia thiét bi déng cat gom: dao
13.2 | cdch ly, dao cdt cé tdi cach ly, kVp > 145
loai mdy cdt yéu cau cé chirc
nang cach ly.
Vat liéu lam thanh cai, thanh \
14 N Dong
dan
15 Dong dién dinh muic cia mach A > 630
chinh
Dong dién chiu ngfm mach
16 nge“'ln han dinh muc cua mach kArms > 25
chinh (/)
Thoi gian chiu dong dién ngan
17 | mach ngin han dinh mtrc cta giay >1
mach chinh (#)
Dong dién chiu xung dinh dinh > 2,5 I (twong ing theo dong
18 o , kA (xung) e
murc cia mach chinh (/) dién Ik da lya chon).
Phan loai h6 quang bén trong
19 the9 1?3.1i tié'pq can va mat phan A FLR
loai ciia vo tt RMU (IAC: A
FL, A FLR, B FLR)
20 | Hudng thoat hd quang Phia dudi
Theo yéu cau tai khoan 5 Diéu 5.
Co cau khoa lién dong Yéu cau vé trang bi, lép dat cac
21 | (interlocks), khoa chot phu kién phuc vu giam sat, diéu
(padlocking). khién tir xa cho hé théng tt RMU
c6 két ndi SCADA
Theo yéu cau tai diéu 4. Yéu cau
IIT | Phu Kién kém theo ky thuat cua cac phu kién chinh
(Céc tt RMU phai duoc cip tron
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TT | Hang muc Pon vi do Yéu ciu
bd dau cap 22kV di kém)
X Ceen o n . Theo yéu cau tai Didu 6. Ho so,
IV | HO so, tai lieu ky thuat A 1~ el Ae 1A
tai liu k¥ thuat kem theo
Bang 2- Bing yéu ciu dic tinh ky thuit ciia ngiin dao cit c6 tai cach ly
TT | Hang muc Pon vi do Yéu ciu
Cép dién ap danh dinh kV 22
I Yéu ciu ki thuit ciia ngiin
ta RMU
1| Tiéu chuan ap dung IEC 62271-200
Tich hop chung trong tt RMU
2 | Chu tric thiét ké kiéu nguyén khdi (Compact
type)
3 Kl}a nar}g Ve_}n hanh lién tuc LSC2
(ctia ngan cap)
I Yéu ciu k§y thuit cia dao
ciit c6 tai cach ly
1| Tiéu chuan 4p dung: IEC 62271-103
2 | Sbcuc 3
3 Co ché truyén dong va thao 3 pha, 3 vi tri (Pong/Cat/Noi
tac dat)
4 Dcon% dl?n dm’h muc va dong A > 630
cat tai dinh muarc
5 | Sé lan dong cit co khi Lan >1.000 (M1)
¢ | Do bén dién téi thiéu (class -
E)
Kha ning déng cat khi thuc
7 | hién chirc ning ndi dit (theo
[EC 62271-102):
7.1 | S lan déng cat co khi Lan >1.000 (MO)
7.2 | D bén dién toi thiéu (class E2 (hodc twong duong E2)
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TT | Hang muc Pon vi do Yéu ciu
E)
III | Phu kién kém theo
Theo yéu cau tai khoan 1 Diéu 4
1| B¢ béo dién ap 3 pha Tron bd ) yeu cau tal Boan
cua Yéu cau ky thuat nay.
Theo yéu cau cu thé cta dy 4n (trén
o p co s& cac yéu cau tai khoan 1 Piéu
2 | Bo bao sy co (FPI . )
i ¥ co (EP1) 6 va khoan 2 biéu 4 cta Yéu cau
k¥ thuat nay).
Theo yéu cau tai khoan 5 Diéu 4
. . ) ctia Yéu cau k¥ thuat nay.
3 | Bo hop dau cap va phu kién , .
(Céc ta RMU phai dugc cap tron
bd dau cap 22kV di kém)
Cac CT lap di ca 3 pha dé : ‘
P p uw ‘p . Theo yéu cau tai khoan 6 Diéu 4
4 | cung cap tin hiéu dong dién  oa A e m
cua Yéu cau k¥ thuat nay.
cho FPIL.
Theo yéu cau cu thé cua du an
5 Céc phu kién lap dat va dung (trén co s& cac yéu cau tai khoan
cu thao tac. 7 Piéu 4 cia Yéu cau ki thuat
nay).
Céc trang bi phuc vu giam Theo yéu cau cuy thé ciia du an
6 | sat, diéu khién tir xa (dp dung (trén co s& cac yéu cau tai Diéu
cho vi tri ¢6 két noi SCADA). 5 ctia Yéu cau ky thuat nay).
Bing 3- Bing yéu cAu dic tinh ky thuit ngin may cit
TT | Hang muc Pon vi do Yéu ciu
Cép dién 4p danh dinh kV 22
I Yéu ciu k§y thuit ciia ngiin
ta RMU
1| Tiéu chuan ap dung IEC 62271-200
. C s Tich hop chung t ta RMU
2 | Chu trac thiét ké [ eP ChUng Hong T
ki€éu nguyén khoi (Compact type)
3 | Kha nang van hanh lién tuc LSC2
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TT | Hang muc Pon vi do Yéu ciu

(ctia ngan cap)

Yéu cau ky thuit ciia may

II .
cat
1 | Tiéu chuan ap dung: IEC 62271-100
2 | Sbcuc 3
3 | Co ché truyén dong 3 pha

Chan khong; khi SFs

4 MOoi truong dap hd quan
g dap ho quang (hogc khi cach dién khac).

5 | Dong dién dinh mic: A
5] Un:g dun:g cho lo ra MBA A =200
phdan phoi
55 U’nvg dz_mAg cho cap 1o dé'n,,. A > 630
hoac phan doan thanh cdi
6 | S6 lan dong ct co khi Lan >2.000 (M1)
- | Do ben dién toi thiéu (class -
E)
Dong dién cit nga h
] 'ong }e;n cat ngan mac KATms > 25
dlnh muc (I sc)
Lua chon theo yéu cau cua thiét
9 Chu trinh déng cit co ban ké (phu hop véi yéu cau van hanh
tai vi tri lap dat).
Kha ning dong cit ciia may
cat khi thyc hién chirc ning
10 nbi dat d6i voi loai may cat
thao tac 3 vi  tri
Pong/Cat/Nbi dat (theo IEC
62271-102):
10.1 | S6 lan dong cdt co khi Lan > 1.000 (MO)
D¢ bén dién toi thiéu (cl
10,2 | D9 beén dien t6i thieu (class E2 (hodc tuong duong E2)

E)
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TT | Hang muc Pon vi do Yéu ciu

Yéu ciu k§y thuit cia dao
cach ly (sit dung trong cdu

111 ,

hinh ngan may cat co tich

hop dao cach ly 3 pha)
1 | Tiéu chuan 4p dung: IEC 62271-102
2 |Sdcuc 3

CO’ h,(t A df\ \ th , , ,
3 che truyen dong va thao 3 pha, 3 vi tri (Dong/CAt/Nbi dat)

tac
Phu hop véi dong dién dinh mirc
4 Dong dién dinh muc A clia may cit trong cting mot mach
chinh

5 | Sé 1an dong cit co khi Lan >1.000 (MO)

D¢ bén dién t6i thicu (cl
6 0 bén dién t61 thicu (class B

E)
7 Kha nang dong cat khi thyc

hién chtrc nang ndi dat:
7.1 | S6 lan déng cdt co khi Lan >1.000 (MO)

Pé bén dién toi thiéu (class .
7.2 E2 (hoac tuong duong E2)

E)

IV | Phu kién kém theo

, Theo yéu cau tai khoan 1 Diéu 4
1 B0 bao dién ap 3 pha qy s
cua Yéu cau ky thuat nay.

Theo yéu cau cu thé ctua du an
2 | Ro-le bao vé (trén co s& cac yéu cau tai khodn 3
Diéu 4 cua Yéu cau ky thuat nay).

Theo yéu cau tai khoan 5 Diéu 4
‘ , ctia Yéu cau k¥ thuat nay.

3 | Bo hop dau cap va phu kién i , .
(Céc ta RMU phai dugc cap tron

bd dau cap 22kV di kém)
4 | CacCT lap du ca 3 pha dé Theo yéu cau cuy thé cua du an
cung cp tin hiéu dong dién (trén co so cac yéu cau tai khoan 6
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TT | Hang muc Pon vi do Yéu ciu

cho ro-le. Piéu 4 ciia Yéu ciu k¥ thuat nay).

Theo yéu cau cu thé cua du an (trén

Céc phu kién lap dat va TN ) N

5 ) o sO cac yéu cau tai khodn 7 Dicu 4
dung cu thao tac. T

cta Yéu cau k¥ thuat nay).
Céc trang bi phuc vu giam N .
A Theo yéu chu cu thé cia dy 4n

sat, diéu khién tu xa (dap . T

6 (trén co s& cac yéu cau tai Dieu 5

dung cho vi tri co két noi

SCADA). cta Yéu cau ky thuat nay).

10.2.6.2. Tiéu chuan k§y thuit ti RMU loai mo-dun
Piéu 1. Cac yéu ciu vé thiét ké ky thuat chinh caa ti RMU
1. Yéu cau chung:

a. Ta RMU kiéu mo-dun duoc san xuit theo tiéu chuan IEC 62271-200, loai thiét bi
dong cat trong nha (Indoor switchgear); trong do:

- Mbi tt RMU kiéu mo-dun dugce lap dit mot khdi chire ning (cac khi chire ning co
thé 1a may cat, hodc dao cit c6 tai cach ly, hoac dao cit c6 tai cach ly kém b¢ chi, hodc dau
cap truc tiép); cac thanh phan mang dién cao 4p thudc mach chinh ctia mdi khdi chirc ning
duoc dit trong mot ngan chira day khi (gas-filled compartment). Vo cua ngan chira day khi
duoc 1am bang kim loai va dugc ndi dat.

- Ta RMU kiéu mé-dun duoc lap dat cac két ndi bén ngoai ngin chira day khi dé co
thé ghép nbi cac thanh cai chinh ctia né véi ti RMU kiéu mé-dun khac (hodc véi ti RMU
kiéu nguyén khéi mo réng dwoc) c6 cung thiét ké phan két nbi thanh cai chinh va két n6i
v6i ludi dién hodc hé thong lap dat khac bén ngoai tu.

- Déi véi tit do ludng, cac thanh phan bén trong t nay co thé str dung cong nghé cach
dién bang khong khi.

b. Ta RMU duoc thiét ké phan loai kha nang tiép can la loai A hoac loai B, trong do:

- Loai tiép can A: Chi nhitng ngudi duoc ty quyén tiép can.

- Loai tiép can B: Khong han ché kha nang tiép can, bao gom ca kha nang tiép can
cua cong chung.

c. Cac mat dugc phan loai hd quang bén trong (Classified sides) cua ti RMU dap tng
cac tiéu chi ctia thir nghiém hd quang bén trong dugc ky hiéu la:

- F: cho mat trudce (for front side);
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- L: cho mat bén (for lateral side);
- R: cho phia sau (for rear side).

d. Nha san xuét phai ghi rd cac thong tin vé chi dinh phan loai hd quang bén trong (IAC),
loai kha ning tiép can va mit phan loai hd quang bén trong cia v6 boc bén ngoai ciia ti
RMU trén mit truée tt RMU bang céc ky hiéu sau:

- Phan loai: IAC (Internal Arc Classification);
- Loai kha ndng tiép can: A, B;
- Cac mat phan loai cua vé: F, L, R;

e. Kha ning tiép can va mit phan loai hd quang bén trong ctia vo boc bén ngoai cua t
RMU: A FLR.

f. Ta RMU phai duogc thiét ké vi tri thoat hd quang khi c6 su cb phat sinh bén trong tu
RMU dé ¢am bao an toan cho con ngudi, cong trinh.

g. Ta RMU phai c6 bang tén nhan hi¢u (Nameplates): vat licu ché tao va ndi dung cac
thong tin ghi trén bang tén nhan hiéu cta hé théng tt RMU phai pht hop véi yéu ciu cua
tiéu chuan IEC 62271-200.

h. Hé théng ti RMU c6 yéu cau két ndi SCADA phai duoc trang bi cac thiét bi, phu kién
dé giam sat, didu khién tir xa va két ndi v6i hé thong SCADA theo thiét ké cua dy an (yéu
cau k¥ thuat vé trang bi, lap dat cac thiét bi, phu kién phuc vu két ndi, khai thac tin hiéu
SCADA xem Diéu 9 cua Yéu cau ky thuét nay).

2. Yéu cau ky thuat cia vo boc bén ngoai (enclosure):

a. VO boc bén ngoai cua tt RMU duoc ché tao tur thép tdm, duoc ma kém va/hodc son
phu tinh dién dé bao vé chong an mon, 16p son tinh dién bén ngoai sir dung mau ghi sang
thong dung (khong gidi han viée sir dung vo boc bén ngoai lam bang nhom hop kim, hoic
thép khong gi).

b. Cac yéu cau k¥ thuat ctia vo boc bén ngoai phai dap tmg cac quy dinh c6 lién quan cua
Tiéu chuén IEC 62271-200.

3. Yéu cau ky thuat cia ngin chira dy khi (gas-filled compartment):

a. Ngin chira day khi cia th RMU duogc ché tao kiéu Hé thdng ap suat gin kin (Sealed
pressure systems), 16p vo ctia ngin nay duoc ché tao bang thép khéng gi, chiu dugc murc
ap suét theo thiét ké, cip bao vé cua vo boc (cp IP) cua ngin nay tbi thiéu phai dat IP65
(theo IEC 60529). Dé bao vé chdng su ¢6 lan rong do ap lyc sinh ra khi c6 su ¢d bén trong,
ngin chira khi nay phai dugc trang bi bd phan giai phong ap luc, dong thdi bd phan nay
phai dugc lap ¢ vi tri ma khi n6 hoat dong khong gdy nguy hiém cho nguoi van hanh.
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b. Bén trong ngan chira day khi dugc nap day khi SF6 (hodc khi cach dién khéc) voi ap
suét thiét ké. Po kin cia ngan chia day khi phai dam bao d ro ri khi cach dién khong 16n
hon 0,1%/nam (d6i v6i khi SF6) trong sudt vong doi san pham.

c. Ngin chtra ddy khi phai duoc trang bi thiét bi giam sat ap luc khi (pressure) hoic mat
d6 khi (density) bén trong ngin nay. Thiét bi giam sat ap luc khi (hodc mat d6 khi) phai
dap Gmg cac dic diém thiét ké va chire nang hoat dong nhu sau:

- Hoat dong theo ap luc khi (hodc mat d§ khi) SFs (hodc khi cach dién khéc) trong
ngan kin chira day khi, ¢ co cau chi thi tai chd va phai duoc thiét ké sao cho nguoi van
hanh dé dang quan sat bang mat thudng tai vi tri lip dat va phan biét dugc murc ap luc khi
(hodc mat do6 khi) bén trong ngin kin chtra day khi dang ¢ mirc sin sang cho hoat dong
hodc dang & murc cAm hoat dong.

- B6i vai thiét bi giam sat ap luc khi (hodc mat do khi) 1ap cho cac tt RMU c6 yéu
cau két ndi SCADA thi ngoai cac yéu cau trén, két qua giam sat ctia ching phai dam
bao khong bi anh hudng boi nhiét d6 moi trudng va ching phai co tiép diém dau ra (dry
contact). Tiép diém dau ra nay phai dam bdo tac dong (chuyén trang thai tiép diém)
chinh x4c ngay khi 4p luc khi (hodc mat do khi) cach dién bén trong ngin chira day khi
bi suy gidm dén murc cAm hoat dong va n6 dugc su dung dé phuc vu chuc nang giam
sat tir xa, cau hinh logic lién dong diéu khién (cac) thiét bi dong cét tir xa.

d. Céac yéu cau k¥ thuat ctia ngin chira dy khi phai dép tng cac quy dinh c6 lién quan
ctia Tiéu chuan IEC 62271-200.

4. Yéu cau k¥ thuat cua cac thanh cai, thanh dan két ndi:

a. Vat liéu ché tao cac thanh cai, thanh dan cua td RMU duoc lam br:ing d@)ng hoac hop
kim cta dong.

b. Cac thanh cai két ndi cac tot RMU lap bén ngoai ngin chtra day khi, cach dién bang
khong khi, phai str dung cac giai phap boc kin bang vat liéu cach dién ran, kém theo day
du cac phu kién dé két ndi va cach dién; cac thanh cai két ndi va phu kién cta chung sau
khi ldp ddt hoan chinh, phai dam bao mitc cach dién theo cap dién ap twong (ng, dong thoi
ching phai ¢am bao thuan tién trong viéc thay thé, lap bo sung ti RMU.

5. Yéu cau ky thuat vé khoa lién dong va khoa an toan:

a. Ting tt RMU va khdi chirc ning cua ti phai c6 du cac co cAu khoa lién dong
(interlocks) dé ngin ngira cac thao tic nham (thao tac khong dung quy trinh) va dam bao
an toan cho ngudi van hanh khi truy cap, cong tic bén trong ti RMU. Céc yéu cau vé khoa
lién dong phai dap ung cac quy dinh trong cac phan twong tmg ciia bo tiéu chuan IEC
62271.
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b. Tai cc vi tri dé tra tay don thao tac va/hodc cac nut, 1dy dong cit va vi tri nbi dat
clia cac dao cit co tai cach ly, may cit, dao cach ly phai duoc trang bi co cau khoa méc
(padlocking) dé co thé khoéa lai khi can thiét.

6. Yéu cau ky thuat vé cac chi thi trang thai:

a. Trang thai dong, cét cuia dao cit o tai cach ly, may cit, dao cach ly, vi tri ndi dat
duoc hién thi bﬁng céc co cau chi thi truc quan. TAt ca céc chi thi trang thai cua cac thiét
bi dong cit phai duogc thiét ké sao cho vi tri cua céc thiét bi dong cit tuy & vi tri khac nhau,
nhung déu duge hién thi & mit trudce ta, dé ngudi van hanh dé dang nhan biét béng mat
thuong tir bén ngoai ma khong can phai mé tu.

b. Co cau chi thi trang thai ctia cac thiét bi dong cat phai dap Gng cac yéu cau k¥ thuat
duogc dé cap trong cic phan twong mg ciia b tiéu chuan IEC 62271.

7. Yéu cau k¥ thuat vé bang diéu khién:

TAt ca cac co ciu thao tac, diéu khién, chi thi nhu: cac khoa chuyén mach; léy, nut,
chét, vi trf tra tay don thao tac; co céu chi thi vj tri, trang thai (co, den, con bai...); bd bao
dién 4p; bd bao su cb, ro-le bao vé ... phai dugc b tri tap trung thanh “Béang diéu khién” &
mat trude ti chire nang va chung phai thé hién dugc so dd nguyén 1y dau ndi, nhan dién
chung loai, trang thai van hanh hién thoi ctia cac thiét bi dong cit va diéu khién cua ti (con
dugc goi la so do mimic).

8. Yéu cau k¥ thuét ctia ngan cap:
a. Ngin cap cta cac ti RMU c6 dau ndi cap trung ap phai duoc thiét ké phu hop cho
viéc lap dit cap trung ap tir phia duéi day tu di 1én.
b. Ngin cap duoc trang bj cira hodc tAm lip dé che kin va chung c6 thé mo ra hoic

thao ra duoc dé ngudi van hanh co thé tiép cin vao bén trong ngin cap mot cach thuan tién
khi lép dat, kiém tra, stra chita, thay thé cap va phu kién.

c. Ngin cap (két hop véi loai hop dau cap) phai duoc thiét ké sin sang cho viéc ddu
chdng 02 soi cap cho mdi pha theo yéu cau thiét ké cua du an.

d. Bén trong ngin cap phai duoc lap sin cac dai, kep giir cap (cable clamp), dam bao
c¢b dinh dugc ting pha cap va soi cp trung ap trong ngin cap mot cach chic chén.

Diéu 2. Yéu ciu k§y thuit ciia cac ti RMU
Yéu cau k¥ thuét tu dao cat c6 tai cach ly:

a. Str dung khdi chire ning dao cit c6 tai cach ly dé dong cit mach dién chinh cua cap
16 dén hodc tu phan doan thanh cai ctia hé théng ti RMU.

b. Dao cit c6 tai cach ly 12 loai 3 pha, dap hd quang bang khi SFs (hodc khi cach dién
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khac), hoac chan khong, dugc trang bi bd truyén dong thao tac mo chét doc lap
(Independent unlatched operation), co ché thao tic (operating mechanism) gdbm 03 vi tri
Pong/Cat/Nbi dat.

c. T ndy phai dugc trang bi 01 bd bao dién ap 3 pha va 01 bd bao sy ¢d (FPI) kém
theo bd CT dé cung cap tin hiéu dong dién cho FPI (truwong hop hé thong ti RMU c6 két
n6i SCADA, ¢6 thé sir dung loai bo bdo sy co ché tao riéng biét).

d. Ngén cép cua ti nay dugc trang bi nhu sau:

- Trudng hop 14 ti str dung cho mach cap 16 dén: Puoc trang bi ngin cap véi thiét ké
dap ung kha nang van hanh lién tuc LSC2.

- Trudng hop 14 sir dung cho mach phan doan thanh cai: Tuy theo thiét ké cua duy an,
c6 thé str dung loai ti khong c6 ngan cap hodc str dung loai ti ¢6 ngan cap.

+ Néu str dung loai khong c6 ngin cap thi phu kién dé két ndi tu nay véi cac ta RMU
khac trong cting hé thong ti RMU phai st dung cac trang bi, phu kién két ndi kiéu kin déng
b6 di kém.

+ Néu sir dung loai c¢6 ngan cép thi 4p dung nhu ta sir dung cho mach cap 16 dén trén.

e. Truong hop hé théng ti RMU c6 yéu cau két ndi SCADA thi ti nay phai dugc lap
san cac trang bi, phu kién dé cung cAp/chap hanh cic tin hiéu thudc danh sach tin hiéu
SCADA theo thiét ké cua dy an. Trudng hop khong yéu cau két ndi SCADA, thiét ké cua
t0 ndy van phai sin sang cho viéc lap dat lip dit cac trang bi, phu kién giam sat, diéu khién
tr xa trong tuong lai.

Yéu cau k¥ thuat ti may cat:

a. St dung khéi chire nang may cat dé doéng cit mach dién chinh cta cap 10 dén, hodc dé
phan doan thanh cai, hodc MBA phan phdi, hoic phu tai dién khac phu hop.

b. Khéi chirc ning may cét cta ti nay c6 thé 1a loai gdm may ct c6 tich hop bo dao cach
ly 3 pha va bo dao cach ly 3 pha d6 ¢ co ché thao tac 3 vi trf (Pong/Cat/Néi dat). Hoac 14 loai
chi c6 may cat, khong tich hop dao cach ly 3 pha nhung khi d6 may cat phai c6 chirc ning
cach ly khi may cit m& va c6 co ché thao tac 3 vi tri Dong/Cat/N6i dat.

c. May cit sir dung loai 3 pha, ddp hd quang bang chin khéng, hodc khi SF6 (hoic khi
cach di¢n khac).

d. May cit phai dugc trang b1 bo truyén dong thao tac mo chdt doc 13p va phai c6 co cAu
tich trir nang luong dé phuc vu cat may cit khi co tin hiéu cit may ct tlr ro-le bao vé.

e. Tu nay phai dugc trang bi 01 bd bdo dién ap 3 pha, 01 ro-le bao vé€ va bo CT da ca 3
pha dé cung cép tin hiéu dong dién cho ro-le bao vé. Trudng hop may cit st dung ro-le kiéu
ngudn tu cAp thi may cat phai duoc thiét ké mach cat phu hop va ngin ta ndy phai dugc trang
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bi cac CT dé cip ngudn nudi cho role va cap ngudn cho mach cat may cit.
f. Khong lap bo bao sy ¢b cho ti nay.
g. Ngan cap cua tu nay dugc trang bi nhu sau:

- Trudng hop 14 ti str dung cho mach cap 16 dén: Puoc trang bi ngin cap véi thiét ké
dap ung kha nang van hanh lién tuc LSC2.

- Trudng hop 1 ti sir dung cho mach phan doan thanh cai: Tuy theo thiét ké cua dy
an, c6 thé st dung loai tii khéng c6 ngin cap hodc st dung loai tii ¢ ngin cép.

+ Néu str dung loai tii khong c6 ngan cap thi phu kién dé két ndi tu nay voi cac ta
RMU khac trong cung hé théng ta RMU phai stir dung céc trang bi, phu kién két ndi kiéu
kin dong bo di kém.

+ Néu sir dung loai ta c6 ngan cap thi ap dung nhu ti s dung cho mach cap 16 dén
trén.

h. Truong hop hé thong tt RMU c6 yéu cau két ndi SCADA thi tii ndy phai dugc lap
san cac trang bi, phu kién dé cung cAp/chap hanh cac tin hiéu thudc danh sach tin hiéu
SCADA theo thiét ké ctia du an. Trudng hop ta RMU khong yéu cau két néi SCADA hoic
khong yéu cau dong cit may cit bang dién (tai chd hoic tir xa) thi thiét ké cua khéi chuc
ning may cat van phai sin sang cho viéc lap dit cac trang bi, phu kién giam sat, diéu khién
tir xa trong tuong lai.

Pjéu 3. Cac yéu ciu vé thir nghiém ti RMU
Thir nghiém xuét xudng (Routine tests):

Timg ti RMU sau khi ldp dat hoan chinh phai dugc thir nghiém xuit xudng theo tiéu
chuan IEC 62271-200:2021. Cac hang muc thir nghiém xuat xuéng bao gdm:

a. Thir nghiém dién moi trén mach dién chinh (Dielectric test on the main circuit).
b. Thir nghiém mach nhj thi (néu c6) (Tests on auxiliary and control circuits).

c. Po dién tré cia mach chinh (Measurement of the resistance of the main circuit).

d. Kiém tra d6 kin (cta ngin chira day khi) (Tightness test).

e. Kiém tra thiét ké (Design and visual checks).

f. Po phong dién cuc bd (Partial discharge Measurement).

g. Thur nghiém thao tac co khi (Mechanical operation tests).

h. Thir nghiém chiu 4p sudt cta ngin chira diy khi (Pressure tests of gas-filled
compartments); Hang muc thtr nghiém xuat xudéng nay khong ap dung cho cac ngin chira
day khi c6 4p suét nap tir 50 kPa (ap suat trong d6i) trd xudng.
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Thir nghiém dién hinh (Type tests):

Céc hang myc thtr nghiém dién hinh cho tt RMU va céc thanh phén cua no duoc thuc
hién theo tiéu chuan IEC 60298:1990 hoic cac phién ban cia tiéu chuan IEC 62271-200
bao gdm cac hang myc sau:

4. j. Thir nghiém dién moi (Dielectric tests).

k. Po di¢n tr¢ cia mach dién (Measurement of the resistance of circuits) hoac Po
dién tro (Resistance measurement).

1. Thtr nghi€m d¢ tang nhiét (Temperature-rise tests) hoac Thir nghiém dong dién lién
tuc (Continuous current tests).

m. Thir nghiém chiu dung dong dién ngan mach ngin han va dong dién dinh (Short-
time withstand current and peak withstand current tests).

n. Kiém tra kha ning dong va cit (Verification of making and breaking capacities).

o. Thir nghiém phat xa tia X d6i véi bd ngat chan khong (X-radiation test procedure
for vacuum interrupters).

p. Thir nghiém hoat dong co khi (Mechanical operation tests).

q. Thir nghiém chiu 4p suét ctia ngan chtra day khi (Pressure withstand test for gas-
filled compartments).

r. Thtr nghiém hd quang bén trong (d6i véi ngan chtra day khi va ngan cap) (Internal
asc test).

Y éu cau vé cung cap tai liéu chimg minh két qua thir nghiém dién hinh/thtr nghiém
dac biét:

a. Tat ca cac hang muc thir nghiém va Ching nhan thir nghiém dién hinh hoic thu
nghi¢m dac biét (Tests certificate)/Bao cao thir nghiém (Test report) hodc tén goi khac
trong dwong cua ti RMU (va/hodc thanh phan cua ching) phai duoc thuc hién va phat
hanh tai mot hodc nhiéu Phong thi nghiém dugc cép Chung nhan ISO/IEC 17025 boi Co
quan 14 thanh vién cta T chirc Cong nhan cac phong thi nghiém quéc té (ILAC), hoic boi
Co quan 13 thanh vién thudc cac T chirc di ky Thoa thuan céng nhan 1an nhau ctia ILAC
(ILAC MRA) cip chimg nhan.

b. TAt ca cac Chung nhan thir nghiém dién hinh hodc thir nghiém dic biét (Tests
certificate)/B4o cdo thir nghiém (Test report) hoidc tén goi khac twong duong lién quan dén
cac hang myc thir nghiém ngan mach bao gdm nhung khong han ché gém: Thir nghiém
chiu dung dong dién ngén mach ngén han va dong dién dinh; Kiém tra kha nang dong va
cat; Thir nghiém hd quang bén trong ctia ti RMU (va/hodc thanh phéan cia ching) phai
duoc phat hanh bai mot hodc nhiéu Phong thi nghiém ctia mot hodc nhiéu Thanh vién chinh
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thirc thudc Hi€p hoi thir nghiém ngén mach (Short-Circuit Testing Liaison-STL) c6 tén
trong Hiép hoi nay tai thoi diém tién hanh thir nghiém.

c. Nha thau phai cung cdp céc tai liéu lién quan dén két qua thir nghiém va ning luc
Phong thi nghiém sau day:

- Pi voi két qua thir nghiém va niang lyc cac Phong thi nghiém noi chung:

+ Ban gbc hoic ban sao co thé truy xuat ngudn gdc cac Chimg nhan thir nghiém (Tests
certificate)/B4o cdo thir nghiém (Test report) hodc tén goi khac twong duong cua thiét bi
theo yéu cau tai diém a khoan nay néu trén.

+ Chtng chi cong nhén hoac tai liéu chiung minh Phong thi nghiém dat ching nhén
ISO/IEC 17025.

- B6i v6i két qua thir nghiém va ning luc cic Phong thi nghiém cta Thanh vién chinh
thirc cua STL:

+ Ban gdc hodc ban sao c6 thé truy xuat ngudn gbc cac Ching nhan thir nghiém dién
hinh/thtr nghiém dac biét (Tests certificate)/Bao c4o thir nghiém (Test report) hodc tén goi
khac twong duong cta thiét bi theo yéu cau tai diém b khoan nay néu trén.

+ Chtng chi cong nhin hoac tai liéu ching minh Phong thi nghiém dat ching nhén
ISO/IEC 17025.

+ Tén, qubc gia, va ma thanh vién STL (néu c6) ctia Phong thi nghiém.

+ Bang ching vé tu cach Thanh vién STL ciia Phong thi nghiém tai thoi diém thir
nghi¢m, vi dy: &nh chup danh sach thanh vién STL tai giai doan tuong Ung.

6. 3 3
Diéu 4. Yéu cau ky thuat caa cac phu kién chinh

B bao di¢n &p 3 pha:

Str dung san pham duoc san xuét va thir nghiém theo tiéu chuan IEC 61243-5:1997
(VDS) hoic IEC 62271-213:2021 (VDIS), dam bao c6 chirc nang phat hién mot cach chic
chin CO hodc KHONG CO sy hién dién ctia dién p tai vi tri can xac dinh tinh trang dién
ap.

Bo bao su co:

a. Str dung san pham dugc ché tao theo cong nghé ky thuat s. Cau tric thiét ké cua
bd bao sy ¢b (FPI) 1a phan tir riéng biét dé lap trén mit tu dién.

b. C6 thé sir dung loai FPI dung ngudn nudi bang pin Lithium, hoic ngudn tu cip,
hozc ngudn kép, hodc ngudn ngoai tiry theo dic diém cung cip ngudn nubi tai vi tri lap dit;
dbi v6i loai FPI c6 ngudn nudi kiéu tu cp, chung phai c6 kha ning chi thi tin hiéu sy ¢d
ngay ca khi mach chinh cta tt RMU lip FPI bi mat dién.
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c. Tdi thiéu phai c6 cac chirc nang phat hién cic su ¢d ngan mach pha-pha, pha-
dat; mdi chirc nang déu c6 kha nang cai dat, chinh dinh duoc gia tri tic dong va thoi
gian tac dong. DPoi v6i bd bao su cd st dung cho ludi dién trung tinh cach ly hodc ndi
dat qua tré khang, phai c6 giai phap do ludng cac tin hiéu dau vao (dong dién, dién ap)
hodc ¢6 thuat toan thich hop dé phat hién cac su ¢b ngin mach pha-dat (cham dat).

d. Téi thiéu c6 01 tiép diém dau ra doc lap; tiép diém dau ra nay phai c6 kha ning ty
gilr ngay sau khi bg bdo sy cd tac dong, cho dén khi bo bao su cd duoge giai tru (tqi cac
tram dwoc két noi SCADA, néu sir dung bo bao sy co kiéu riéng biét nhung co kha nang
guvi tin hiéu da tac déng qua giao dién két noi thi khéng bdt budc chiing phdi cé tiép diém
dau ra phuc vu cho muc dich bao tin hiéu nay).

e. Pugc tich hop sin co cau chi thi (deén bao hoac man hinh) dé hién thi, va quan sat
dugc trang thai van hanh, tinh trang tac dong tai mat trudc cua FPI béng mét thuong.

f. C6 kha nang kiém tra (test) sy hoat dong cua FPI (truc tiép tai thiét bi hoac gian
tiép thong qua giao dién két ndi).

g. C6 kha ning giai trir cudng buc (reset) tai thiét bi va ty dong giai trir sau nhimng
khoang thoi gian co thé Iya chon duoc. Pdi véi cac bo bao su cd sir dung dé lép dat cho cac
t RMU c6 két ndi SCADA, chiing phai c6 kha ning giai trir duoc tir xa.

8. Ro-le bao vé:

Ro-le bao vé lip cho khdi chtrc ning may cit gdm nhitng dic diém vé thiét ké va
chtrc ndng hoat dong chinh nhu sau:

e. La san pham duoc ché tao theo cong nghé k§y thuét sb, dap tmg Tiéu chuan IEC
60255.

f. C6 thé sir dung loai ro-le ding ngudn nudi kiéu ngudn ty cip, hodc ngudn ngoai,
hoic ngudn kép tiy theo dic diém cung cap ngudn nudi tai vi tri lap dat; di véi loai ro-le
ding ngudn nudi kiéu ngudn tir cip, ro-le phai duogc thiét ké sao cho nguoi st dung c6 thé
cai dit, xem thong sb cai dat, thong tin su cd trong ro-le ngay ca khi mach chinh cua tu
RMU lip ro-le 6 khong c6 dién.

g. Tich hgp cac chuc nang bao v¢, do luong, diéu khién tu dong chinh sau day:
- Bdo v¢ qua dong dién pha (50/51):

+ Tbi thiéu c6 01 cap bao vé véi dic tinh thoi gian doc lap (Definite time-DT) ¢6 thé cai
dat duoc gia tri tac dong va thoi gian tac dong, bao gém ca chirc nang cit nhanh.
+ Tbi thiéu co 01 cip bao vé voi dic tinh thoi gian phu thudc (Inverse Definite

Minimum Time-IDMT) c6 thé cai dat, lya chon theo cac duodng cong ti€u chuin IEC hoic
ANSI, IEEE.
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- Bao vé quéa dong cham dat (S0N/51N):

+ T6i thiéu c6 01 cip bao vé voi dic tinh thoi gian doc lap (Definite time-DT) c6 thé cai
dat duoc gia tri tac dong va thoi gian tic dong, bao gdm ca chirc nang cit nhanh.

+ Tbi thiéu c6 01 cép bao v€ v6i dac tinh thoi gian phu thudc (Inverse Definite
Minimum Time-IDMT) c6 thé cai dt, lya chon theo cac dudng cong tiéu chuan IEC hoic
ANSI, IEEE.

- C6 chirc nang han ché dong dién xung kich khi dong MBA (c6 thé cai dat duoc bang
cach lya chon bat/tit chirc nang hodc cai dit thoi gian tac dong).

- C6 kha ning do ludng; hién thi théng s6 van hanh, théng tin su ¢d; cai dat chinh dinh;
khai thac thong tin van hanh, thong tin su ¢ va giai trir sy ¢6 tai thiét bi & tai vi trf 1ap dit.

- Ro le bao vé phai hd trg day du chirc ning diéu khién, giam sat va cai dat tir xa
thong qua h¢ théng SCADA theo IEC 61850 hoac IEC 60870-5-104, phu hop v6i hé
théng diéu khién cua tram.

h. Tuy theo yéu cau cta thiét ké dy 4n, don vi c6 thé yéu cau trang bi loai ro-le co
tich hop thém cac churc nang bao ve, diéu khién nang cao, dap tng yéu cau van hanh tai vi
tri 1ap dat nhung phai ¢ luan ching cy thé dé chirmg minh su can thiét phai trang bi.

9.
di kém)

Céc hop dau cap va phu kién: (Cac tt RMU phai duoc cip tron bo dau cap 22kV

a. Cac hop dau cap va phu kién déu nbi kém theo st dung cho cac tt RMU (c6 déu
ndi cap trung ap) 1a loai dung cho cap cach dién kho, kiéu hop dau cap trung ap, hop dau
cap goc Elbow dugc quy dinh trong Quyét dinh sb sb 2428/QD-EVNHANOI ngay
19/03/2026 cua Téng Cong ty Pién luc thanh phé Ha Noi vé viéc ban hanh yéu cau k¥
thuat cap ngdm trung ap va phu kién ap dung trong Téng Cong ty Dién lyc thanh phd Ha
Noi va cac bo sung, stra d6i, thay thé (néu co).

b. Dbi %51 ngan tt RMU c6 yéu cau dau chong 02 soi cap cho mdi pha, cac dau cap
dé 1ip dat cho ti nay phai phu hop dé khi 13p dit khong phai thay ddi kich thudce ngan cap
cua tu.

CT:

f.CT lép dat trong ta RMU co6 thé st dung mdt trong cac loai sau: Cam ung dién tur
(Inductive), dién tir (Electronic), thu dong cong suét thap (Low-Power passive), giao dién
ky thuat $6 (Digital interface) ... dugc san xudt theo bd tiéu chuin IEC 60044 hoic IEC
61869.

g. DPoi voi cac CT duoc thiét ké dé dau ndi truc tiép vao ludi dién trung ap cua hé
thdng ta RMU, yéu cau ching phai c6 kha ning chiu dugc dién ap 1am viéc 16n nhat cia
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hé théng tt RMU véi thoi gian lién tuc, 1au dai.

h. Cap chinh xéc, dung luong dinh mirc ciia CT phai dap Gmg yéu cau k¥ thuat cia
cac mach do luong, bao vé va theo thiét ké cua du 4n.

i. Cu truc lap dit cia cac CT phai dam bao dé dang thao lip, thay thé tai hién truong
ma khong gay anh huong dén thiét ké co khi va dién cia tt RMU ciing nhu khong phai
thay thé cac phu kién dau ndi (nhu st xuyén, hop dau cap trung ap) khi thay CT. Trudng
hop ti RMU c¢6 yéu cau ddu chdng 02 soi cap cho mdi pha, cho phép st dung CT kiéu
chan st.

j. Vi tri lap dat cac CT phai dam bao thuén tién trong qua trinh kiém tra, thr nghiém
dinh ky khi da dua tt RMU vao van hanh.

Céc phu kién, dung cu phuc vu lip dit, van hanh:

c. Tu RMU va h¢ théng ta RMU phai dugc cung cép cac phu kién, dung cu sau:

- Hé théng thanh cai, thanh ndi va phu kién diu ndi dong bo kém theo.

- Cac dai, kep gitt cap (cable clamp) duogc lip sin trong ngin cap dé cb dinh timg pha
cap va soi cap.

- Cac dung cu thao tac, dung cu chuyén dung dac thu kem theo tt RMU (tay quay, don
thao tac ...).

d. Pon vi c6 thé yéu cau cung cip thém cac phu kién sau day:

- Cac chyp céach dién dé che kin cac dau st xuyén ciia ti RMU (dé chéng phong dién
gilta cac dau str xuyén) trong truong hop can dong dién ting phan cta hé théng tt RMU.

- B0 phu kién roi dé phuc vu thir nghiém cép trung ap ctua tt RMU (ma khong can thao
hop dau cap va cap ra khoi sit xuyén).

12, s 3 . 5 2
Dieu 5. Yéu cau vé trang bi, lap dat cac phu kién phuc vu giam sat, dieu khién tir xa
cho hé thong ti RMU c6 két ndi SCADA

Céc phu kién cung cap/chip hanh tin hiéu SCADA:

Tuy theo yéu cau thiét ké cua dy an, tdt RMU c6 két ndi SCADA c6 thé duoc trang bi
mot hodc nhiéu cac phu kién dudi day dé cung cap tin hiéu hodc chip hanh cac tin hiéu
giam sat, diéu khién tir xa gdm:

a. Cac tiép diém phu chi trang thai dong, cit ctia: Dao cit c6 tai, may cit, dao cach ly
(néu c0), dao ndi dat (hodc khi bo phan dong cit thude mach chinh cua dao cit ¢6 tai, may
cit, dao cach ly chuyén dén vi tri ndi dit néu 1a loai c6 co ché thao tac dé nbi dat), tiép
diém phu bao cau chi da tac dong.

b. Thiét bi giam sat ap luc (hoic mat do) khi cach dién c6 tiép diém dau ra (dry
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contact).

c. May bién dong dién (CT).

d. Pong co dién dé dong/cat/tich nang kém bo truyén dong bang dién.

Dicéu 6. H so, tai li¢u ki thuat kém theo

Ta RMU va hé théng ti RMU tbi thiéu phai dugc cung cap kém theo cac hd so, tai

ligu k¥ thuat sau day.

1. Ho so k¥ thuat, tai liéu k¥ thuat thé hién cac thuyét minh mo ta, thong s6, ban vé

k¥ thuat cta (cac) tt RMU va cac phu kién chinh (nhu: Hop dau cap, cau chi, CT, bd bao

dién ap, bd bao su cd, ro-le bao vé, cac phu ki¢én két ndi SCADA).

2. Tai liéu hudng dan lép dat, van hanh va bao dudng ctua tt RMU va céac phu kién
cua tu RMU.

3. Phan mém cai dat, chinh dinh ro-le va phu kién két noi (d6i vdi cac ro-le co kha

nang cai dat, chinh dinh thong qua cong giao tiép).

4. Céc bién ban thir nghiém dién hinh, gidy ching nhan chat lugng.

Piéu 7. Bang yéu cau dic tinh ky thuit ciia cac loai th RMU

Bang 1- Bang yéu cau dic tinh ky thuit ti dao cit 6 tai cach ly

tu RMU

TT Hang muc Pon vi do Yéu ciu
Hang san xuat Neéu rd
Nudc san xuat Neéu rd
Ma hi¢u Néu ro
5122; Zitéﬁn ;113/[ cll?nh dinh cua hé KV )

I Yéu ciu ky thuit chung ciia

Tiéu chuén 4p dung

IEC 62271-200 va cac yéu cau
k¥ thuat cua Yéu cau k¥ thuat
nay.

Chu trac thiét ké

Kiéu Mé-dun (Modular type)

Moi truong lap dit, van hanh

Trong nha (Indoor)

S6 pha

3 pha
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TT Hang muc Pon vi do Yéu ciu
So db thanh cai 1 hé théng thanh cai
Theo yéu cAu tai khoan 2, Diéu
V6 boc bén ngoai (enclosure) vy A
1 ctia Yéu cau ky thuat nay.
Ngan ha ap lap dat phu kién Theo yéu cau thiét ké cua dy an
SCADA cho nhiing vj tri ¢6 (xem diém a khoan 2 Diéu 5
két ndi SCADA. ctia Yéu cau k¥ thuat nay).
Kha na an hanh lién t
?a nanvg V@}l anh lién tuc LSC2
(cua ngan cap)
Kiéu hé thdng ap suat gin kin
Ngin chira day khi (gas-filled (Sealed pressure systems) (xem
compartment): khoan 3 Piéu 1 ctia Yéu cau k¥
thuat nay).
0] Viit ll'éL’l ché tao vé ngan chua Thep khong gi
day khi
9.2 | Cdp bao vé (t6i thiéu) ciia v IP 65
Ty 1é ro khi trén tong khoi
g3 | WiererLirenfong Kol % < 0,1/ndm (img voi khi SF).
luwong khi trén moi nam
. Paép ting cac yéu cau tai diém
Thiés bi gidm sét ép hec (hodc PN cac yeu cau fal €Il
9.4 o a1 n ¢, khoan 3 Diéu 1 cua Yéu cau
mat do) khi cach dién - ae
k¥ thuat nay.
9.5 | Bo phan giai phong ap luc Co
Tan s6 dinh mirc Hz 50
D. A e 1 \ oA 1 ’ h;(t 5
1'¢An ap am vi¢c 1on nhat cta KV >4
thiét bi
Dién ap thir nghiém tan s6
cong nghi¢p dinh muc (50 Hz):
12.1 | Gifta pha-pha, pha-dit kv >50
122 tha kl'z?cin.g mao gitta hai cuc KV > 60
cua thiet bi
bién &p chiu dung xung
sét (1,2/50 us) (BIL)
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TT Hang muc Pon vi do Yéu ciu
13.1 | Giita pha-pha, pha-dit kVp > 125
132 Qqua k}'z?dntg mao gitka hai cuc Kvp > 145
cua thiet bi
Vit liéu lam thanh cai, thanh N
x Dong
dan
Dong dién dinh murc ct h
(3ng 1én dinh mrc cua mac A > 630
chinh
Dong dién chiu ngén mach
ngén han dinh mirc cua mach kArms >25
chinh (/)
Thoi gian chiu dong dién ngan
mach nge“'ln han dinh murc cua giay >1
mach chinh (%)
Dong dién chiu xung dinh dinh > 2,5 Ik (tuong trng theo dong
o , kA (xung) i N
miurc cua mach chinh (Z,) dién Ik da lua chon).
Phén loai hd quang bén trong
theo loai tiép can va mat pha
69 ?al Tep? can va mat phan AFLR
loai cua vo tt RMU (IAC: A
FL, A FLR, B FLR)
Hudng thoat hd quang Dudi
Co cau khoa lién do : ‘
O catRioa Hen Cong Theo yéu cAu tai khoan 5 Pidu
(interlocks), khoa, chot T
_ 1 cta Yéu cau ky thuat nay.
(padlocking).
1 Yéu ciu ky thuit ciia dao cit
co tai cach ly
Tiéu chuan ap dung: IEC 62271-103
Sé cuc 3
o 3 pha, 3 vj tri (Péng/Cat/Noi
Co ché truyén dong va thao tac pha, vt nf ong-alol
dat)
Dong dién dinh mirc va d¢
; g ‘.n n mirc va dong A > 630
cat tai dinh murc
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TT Hang muc Pon vi do Yéu ciu
S 1an dong cét co khi Lan >1000 (M1)
Do bén dién tdi thiéu (class E) E3
Kha ning déng cat khi thuc
hién chirc ning ndi dat (theo
IEC 62271-102):
7.3 | S0 lan déng cat co khi Lan >1000 (MO)
7.4 | DY bén dién toi thiéu (class E) E2 (hoic twong dwong E2)
III | Phu kién kém theo
Theo yéu ciu tai khoan 1 Dié
7| B6 béo dién ap 3 pha ) yeu caul Tal fehoan © I
4 cta Yéu cau ky thuat nay.
. Theo yéu cau tai khoan 2 Pié
8 | Bo bao sur cb (FPI) ) yeul catl tal Buodn & et
4 cta Yéu cau ky thuat nay.
Theo yéu cau tai khoan 5 Diéu
9 Bo hop dau cap va phu kién 4 ctia Yéu cau k¥ thuét nay.
(cua logi tu co ngan cap) (Cac tt RMU phai duoc cip
tron b dau cap 22kV di kém)
Cac CT lap du ca 3 pha dé ‘ ‘
P p N ‘p . Theo yéu cau tai khoan 6 bi¢u
10 cung cap tin hiéu dong dién 4 oita Yéu chu ke thuat 13
cho FPL cua Yéu cau ky thuat nay.
Theo yéu cau cu thé cua du an
11 Céc phu kién lép dat va dung (trén co s& cac yéu cau tai
cu thao téc. khoan 7 Piéu 4 cia Yéu cau ky
thuat nay).
Cac trang bi phuc vu giam sat, Theo yéu cau cu thé cua du an
12| diéu khién tir xa (ap dung cho (trén co so cac yéu cau tai Diéu
vi tri c6 két ndi SCADA). 5 ctia Yéu cau k¥ thuat nay).
. Theo yéu ciu tai Diéu 6 ci
IV | H) so, tai lidu ky thuat © yeu cat i ien 5 eha
Yéu cau k¥ thuat nay.
Bang 2- Bang yéu cau dic tinh ky thuit ti may cit
TT | Hang muc Pon vi do Yéu ciu
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Hing san xuét Neéu ro
Nudc san xuét Neéu ro
Ma hiéu Neéu 1o
Cap dién 4p danh dinh cta hé
;p 4 p Inh cua he 1V 2
thong ta RMU
I | Yéu cau k¥ thuit chung cia tii
IEC 62271-200 va cac yéu ciu
Tiéu chuan ap dung k¥ thuat ctua Yéu cau k§ thuat
nay.
CAu trac thiét ké Kiéu Mo-dun (Modular type)
Moi truong lép dat, van hanh Trong nha (Indoor)
S6 pha 3 pha
So do thanh cai 1 hé thong thanh cai
) Theo yéu cau tai khoan 2 Piéu
V6 boc bén ngoai (enclosure) , 4 o
1 cua Yéu cau k¥ thuat nay.
Ngin ha ap lap dit phu kién Theo yéu cau thiét ké cua du
SCADA cho nhiing vi tri c6 két an (xem diém a khoan 2 Diéu
nbi SCADA. 5 ctia Yéu cau ky thuat nay).
Kha na an hanh lién t l
fl narrlg van hanh lién tuc (cua LSC2
ngan cap)
Kiéu hé théng ap suat gan kin
Ngin chira day khi (gas-filled (Sealed pressure systems)
compartment): (xem khoan 3, Piéu 1 ciia Yéu
cau k¥ thuat nay).
0] Viit ll'él:t ché tao vé ngdn chiva Theép khong gi
day khi
9.2 | Cdp bao vé (tdi thiéu) cuia vo IP 65
Ty 1é ro khi trén tong khoi huo:
g3 |1y rero R ren fong Kot ons % < 0,1/nam (g voi khi SF).
khi trén moi nam
0.4 Thiét bj giam sdt dp lyc (hodc Dap ting cac yéu cau tai diém
" | mdt do) khi cach dién ¢, khoan 3, Diéu 1 cua Yéu
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cau k¥ thuat nay.
9.5 | Bo phan giai phong ap luc Co
Tan s6 dinh mic Hz 50
bién ap lam viéc 16n nhét cua
Ay kV >24
thiét bi
Dién 4p thir nghiém tan sd cong
nghi¢p dinh mtrc (50 Hz):
12.1 | Giita pha-pha, pha-dat kV > 50
Qua khoang mo giita hai cuc
12.2 | cia loai may cdt yéu cau c6 kV > 60
chirc nang cach ly
bién ap chiu dung xung
sét (1,2/50 ps) (BIL):
13.1 | Giita pha-pha, pha-dat kVp >125
Qua khoang mo giita hai cuc
13.2 | cua logi may cdt yéu cau cé kVp > 145
chirc nang cach ly
Vit liéu lam thanh cai, thanh N
x Dong
dan
Dong dién dinh mirc cu h
orng ién dinh mrc cua mac A > 630
chinh
Dong dién chiu ngan mach ngin
han dinh mrc cua mach chinh kArms >25
(£)
Thoi gian chiu dong dién ngan
mach ngén han dinh muc cua giay >1
mach chinh (#)
Dong dién chiu xung dinh dinh > 2,5 Ik (tuong g theo dong
o , kA (xung) o
murc cia mach chinh (/) dién Ik da lya chon).
Phén loai hd quang bén trong
theo loai tiép can va mit phan A FLR
loai cua vo tt RMU (IAC: A
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FL, A FLR, B FLR)

Huéng thoat hd quang Phia dudi

Co cau khoa lién dong
(interlocks), khoa, chét
(padlocking).

Theo yéu ciu tai khoan 5 Piéu
1 ciia Yéu cau k¥ thuét nay.

II | Yéu ciu k¥ thuit ciia may cit

Tiéu chuén ap dung: IEC 62271-100
S6 cuc 3
Co ché truyén dong 3 pha

Chan khong, hoac khi SFs

MBoi trudng dap ho
O1 truong dap ho quang (hoiic khi cach dién khéc).

Dong dién dinh muc: A
5 Un:g dung cho 16 ra MBA phan A =200
phoi
55 Un:g dung cho cap lé dén, hodc A > 630
phdn doan thanh cai
S6 1an dong cit co khi Lan >2.000 (M1)
D6 bén dién t6i thiéu (class E) E2
Dong dién cit nga h dinh
(?ng ién cat ngan mach din KATmS > 25
muc (Isc)
Lya chon theo yéu cau cua
Chu trinh dong cit thiét ké (phu hop véi yéu cau
véan hanh tai vi tri 1ap dit).
Kha ning dong cat ciia mdy cat
khi thyc hién churc nang ndi dat
ddi véi loai may cat thao tac 3 vi
tri Pong/Cat/Noi dat (theo IEC
62271-102):
10.1 | S6 lan déng cat co khi Lan >1.000 (MO)
10.2 | B¢ bén dién téi thiéu (class E) E2 (hoic twong dwong E2)

II | Yéu ciu k¥ thuat ciia dao cach ly
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(st dung trong cdu hinh ti may cat
co tich hop bo dao cach ly 3 pha)

Tiéu chuan ap dung:

IEC 62271-102

S6 cuc

3

Co ché truyén dong va thao tac

3 pha, 3 vi tri
(Pong/Cat/Nbi dat)

Phu hop v6i1 dong dién dinh

Dong dién dinh muc A mirc clia may cat trong cung
mot mach chinh

S6 1an dong cat co khi Lan >1.000 (MO)

Do bén dién téi thiéu (class E) E2

Kha ning dong cat khi thyc hién

chtrc ndng no1 dat:
7.1 | S6 lan déng cat co khi Lan >1.000 (MO)
7.2 | B bén dién téi thiéu (class E) E2 (hoic tuong duong E2)
IV | Phu kién kém theo

B6 bao di¢n &p 3 pha

Theo yéu cau tai khoan 1 Piéu
8 ctia Yéu cau k¥ thuat nay.

Ro-le bao vé

Theo yéu cau cu thé cua du 4n
(trén co sd cac yéu cau tai
khoan 3 Piéu 4 cia Yéu ky
thuat nay).

Bo hop dau cap va phu kién

(cua logi tu co ngan cap)

Theo yéu cau tai khoan 5 Piéu
4 cua Yéu ky thuat nay.

Céc CT lap du ca 3 pha dé cung
cap tin hiéu dong dién cho ro-le.

Theo yéu cau cuy thé cua du an
(trén co so cac yéu cau tai
khoan 6 Piéu 4 cia Yéu ky
thuat nay).

Céc phu kién 15'1p dat va dung cu
thao tac.

Theo yéu cau cu thé cua du an
(trén co s& cic yéu cau tai
khoan 7 Diéu 4 cia Yéu k¥
thuat nay).
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, ) L Theo yéu cau cu thé cua du an
Céc trang bi phuc vu giam sat, ) AT
" P , ) (trén co sO cac yéu cau tai
di€u khién tur xa (ap dung cho vi

A Diéu 5 ctia Yéu ciu k¥ thuat
tri ¢6 két néi SCADA). Y H

nay).

N e R Theo yéu ciu tai Diéu 6 cla
V | HO so, tai liéu ky thuat

Yéu cau ky thuat nay.

10.3. Cap ngim 22kV-Cu-3x240mm2-Chéng tham nwéc; man chin bing dong;
giap kim loai dai bang kép; cach dién XLPE
Cép luc dap ung Yéu cau k¥ thuat cap ngam trung ap theo Quyét dinh s 2428/QD-
EVNHANOI ngay 19/03/2026 ctia Tong cong ty Dién lyc TP Ha Noi vé viéc ban hanh yéu
cau k¥ thuat cap ngdm trung ap va phu kién 4p dung trong Tong cong ty Dién luc TP Ha
Noi.
11.2.7.1. Yéu ciu chung

1. Cau tric cap

CAu triic co ban tir trong ra ngoai cia cap ngam nhu sau:

a. 03 rudt dan dién chéng thdm nudc.

b. Lép man chin cta rudt dan dién.

c. L&p cach dién.

d. Lép man chan cach dién phai gom c6 mot 16p ban dan phi kim loai két hop voi
mot 16p kim loai.

e. Chat don

f. Lép boc bén trong (inner covering).

g. L&p boc phan cach (separation sheath).

h. Ao giap.

1. Lop vo boc bén ngoai.

2. Cong nghé san xuat:

Céc 16p man chin ban dan cta rudt dan dién, 16p cach dién va man chin ban dan cia
16p cach dién dugc tao thanh bang phuong phap dun dong thoi trong moi truong kin hodc
cac cong nghé khéc tién tién hon.

3. Bong gobi banh cép (Ruld cap/Tang cap)

Banh cap duoc lam bdng vat liéu bén véi diéu kién thoi tiét ngoai tréi & Viét Nam it
nhat 1a 2 nam. Pam bao van chuyén, thi cong khong bi hu hong.
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Tuy nhu cau st dung ma quy dinh cu thé cac yéu ciu cta banh cap nhu: duong kinh
ngoai tdi da, bé rong t6i da, cdu tao 16 giita cia banh cap dam bao thuan loi trong cong tac
van chuyén, bao quan va thi cong.

Chiéu dai cap trong mdi banh: Ty nhu cdu st dung ma quy dinh chiéu dai thich hop,
thuan loi trong van chuyén nhung phai han ché t6i da viéc ndi cap.
11.2.7.2. Pic tinh ky thuit cua cap

1. Rudt dan dién:

a. Ruot dan dién dugce thiét ké bao gém cac vat liéu chéng thdm nuée (water blocking
material) xAm nhap vao bén trong rudt dan. Sir dung bang chéng tham trong 15 cép.

b. Rudt dan dién duge ciu trac tir nhiéu tao déng hodc tao nhém tiét dién tron duoc

van xoan dong tdm va nén chat:

Tiét dién danh Sd tao day toi thiéu cua rudt | Pién tré mot chiéu tbi da cua rudt
dinh cta rudt dén dién dan dién 20°C [Q/km]
dan di¢n [mm?] Nhom Dong Nhom Pong
240 30 34 0,125 0,0754

c. Nhiét d6 rudt dan 16n nhat cho phép va loai vo boc ngoai duoc sur dung:

o Nhiét d6 rudt dan 16n nhét trong diéu
Vat liéu vo boc cn 1s i 1n \
kién lam vi¢c binh thuong [°C]

ST2 (loai vo boc trén nén vit liéu PVC) 90

ST7 (loai vo boc trén nén vt liéu PE) 90

2. Man chin ban din cua rudt dan dién:

Man chin rudt din phai bang vat liéu phi kim loai va phai bang hop chit ban dan
dang dun, co6 thé dugc dit Ién trén dai bang ban dan. Hop chat ban dan dang dun phai duoc
gan chat vao céach dién.

3. Lop céch dién:

a. L&p cach dién duoc dinh hinh bén ngoai 16p man chin ban dan cta rudt dan dién
bang phuong phap dun.

b. Vit lidu cdu tao: XLPE hay EPR.

c. Chiéu day cach dién:

- Danh nghia (t,):

+ Dbi voi cap 12,7/22kV: 5,5 mm.

+ Doi v6i cap 20/35kV: 8,8mm.
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- Chiéu day nho nhét (tmin) khong dugc thap hon tmin > 0,9 t, — 0,1

- D¢ sai léch giira gia tri nho nhat va gid tri 10n nhat phai dap Ung (tmax - tmin) / tmax <
0,15

Ghi chii: tmax v tmin duoc do ¢ cing mot mat cit ngang.

Chiéu day cua 16p phan cach hoic man chin ban dan bét ky trén rudt dan hodc bén
ngoai 16p cach dién khéng dugc tinh vao chiéu day cach dién.

d. Phong dién cuc bd va do bén dién ap:

Dién ap dinh mirc 12,7 kV (Us)/22 kV 20 (Uo)/35 kV

Dién ap cao nhat ctia hé thong 24 kV 38,5kV

Phéng dién cuc bd téi da ¢ 1,73U.:

- Thir nghiém dién hinh 05 pC 05 pC
- Thtr nghiém thuong 10 pC 10 pC
xuyeén

D0 bén dién ap cach dién tan so

cong nghiép:
- Thir nghiém thu¢
U nghiem tuong 3,5U, trong 05 phit | 3,5U, trong 05 phut
xuyen
- Thua nghiém dién hinh 4U, trong 04 gio 4U, trong 04 gio
Do bén dién ap cach dié th
0 .Aen 1‘¢Xn al? cach dién xung (thu 125 kV 180 KV
nghiém dién hinh)
e. Nhiét do danh dinh 16n nhét ciia rudt dan dbi voi cac vat lidu cach dién:
Nhiét 6 danh dinh 16n nhat cua rudt dan [°C]
Vit liéu cach dién Lam viéc binh Ngin mach
thuong (thoi gian tdi da 5s)
Polyetylen khau mach (XLPE) 90 250
Cao su etylen propylen (EPR) 90 250

4. Man chén cach dién:
a. Man chin cach dién phai gdbm c6 mot 16p ban dan phi kim loai két hop véi mét 16p

kim loai.
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b. L&p phi kim loai phai duoc dun truc tiép 1én cach dién cia timg 151 va 1am bang
hop chat ban dan co6 thé boc ra dugc.

c. Trén bé mit ngoai cia phan man chéin phi kim loai, chi din “LOP BAN DAN:
LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN CONNECTING”
dugc in lién tuc bang myuc ¢6 mau tuong phan véi mau cia phan man chan phi kim loai

d. Bén ngoai 16p ban dan dinh hinh bang phuong phap diin cé boc mét 16p bang ban
dan co tinh truong né c6 tac dung chong tham nudec.

e. Phan kim loai phai dugc ap sat 1én trén phan bing ban din chéng thim nudc.

f. Man chan kim loai phai 1am bang dong gdm c6 mot hodc nhiéu dai bang, hodc mot
ludi dan hoac mot 16p soi day dong tam hodc két hop gilra cac soi day va (cac) dai bang.
B¢ rong t61 thiéu cuia bang dong: 12,5 mm. Do day toi thi€u cua bang dong: 0,127mm. Do
g01 mép cua bang dong > 15% bé rong bang dong.

g. Cac man chan kim loai ctia cac 18i phai tiép xuc v6i nhau.

h. Ky hiéu phan biét cac 15i ciia cap ngam: Ba 18i ctia cap ngam s& duoc phan biét
bang cac dai bang mau dd, xanh duong va vang, moi mau cho mot 161, duge dat phia dudi
16p man chan kim loai.

5. Ldp boc bén trong va chét don:

a. Lop boc bén trong duoc tao thanh bang phwong phéap dun.

b. Cho phép st dung mét 16p bo thich hop trude khi dun 16p boc bén trong.

c. Vat liéu st dung lam 16p boc bén trong va chat don phai thich hop v6i1 nhiét do
lam viéc cua cap va twong thich véi vat liu cach dién.

d. Chiéu day cua 16p vo boc bén trong:

DPudng kinh gia dinh cia dudng tron ngoai tiép 3 .
161 [mm)] Chiéu day cua 16p boc bén
. trong [mm)]
Lén hon Nho hon va bang

25 1,0
35 45 1.4
45 60 1.6
60 80 1.8
80 2.0

6. Lop boc phan céch:
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a. Khi man chan kim loai va 16p 4o giap lam bang kim loai khac nhau thi ching phai
dugc phan cach bang vé boc dang dun.

b. LSp boc phan cach nay c6 thé thay cho 16p boc bén trong hodc bd sung thém cho
16p boc bén trong.

c. Khong doi hoi vo boc phan cach khi d3 sir dung cac bién phap dé dat duoc d6 kin
nudc theo chiéu doc trong vung cta cac 16p kim loai.

d. Vat liéu chu tao: PVC.

e. Chat lugng cua loai vat liéu st dung cho 16p vo boc phan cach phai phu hop voi
nhiét d§ lam vi€c cua cap.

f. Chiéu day danh nghia cta 16p vo boc phan cach dugc 1am tron dén 0,1 mm gan
nhat va duoc tinh theo cong thure 0,02D + 0,6 mm nhung khong dugc nhoé hon 1,2 mm véi
D 1a duong kinh gia dinh dudi 16p vo boc phan cach tinh bang milimét.

g. Gia tri nho nhét khéng duwgce nhé hon 0,2mm so v6i 80% gia tri danh nghia: ty, >
0,8t, — 0,2 (mm).

7. Ao giap:

- Ao giap lam bang kim loai bang dai bang kép.

- Ao giap kiéu dai bang phai dugc quan theo kiéu xodn 6¢ thanh hai 16p sao cho dai
bang bén ngoai ¢ xap xi chinh gitra d¢ 1én khe hé cua dai bang bén trong. Khe hé gitra cac
vong lién k€ cua tirng dai bang khong dugc vuot qua 50 % chiéu rdng cua dai bang.

- Vat lieu:

+ Dai bang phai la thép, thép ma k€m, nhom hodc hgp kim nhém. Dai bang thép phai
duoc can nong hodc can ngudi co chat lugng thuong pham.

+ Khi Iwra chon vat liéu cho 4o giap, cAn phai dic biét luu y dén kha ning bi in mon
khong chi vi an toan co ma con vi an toan dién.

- Chiéu day danh nghia cua bang quan dung lam 4o giap:

Duime kinh gia dinh dudi 16 4o oid ‘
uong kinh gia dinh dudi 16p 4o giap Chidu day cua dai bang [mm]
[mm]
‘ Nhom hoic hop ki
Lén hon Nho hon va bang | Thép hoic thép ma o WP
nhom
30 0,2 0,5
70 0.8 08
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Chiéu day danh dinh cta bang quin dung 1am 4o giap nén chon theo day sau:

+ Bing quén bang thép: 0,2 - 0,5 - 0,8 mm.

+ Bang quan bang nhém va hop kim nhom: 0,5 - 0,8 mm.

Chiéu day bang quan dung 1am 4o giap khong duoc thap hon gia tri danh dinh 10%.

8. Lop vo boc bén ngoai:

a. Cap phai c6 mét 16p vo boc bén ngoai duoc dinh hinh bang phuong phap dun.

b. Vit liéu ciu tao: PVC loai ST2 hoic PE loai ST7, do nguoil mua quy dinh cu thé.

c. Chiéu day danh dinh cua 16p v6 boc bén ngoai dugc 1am tron dén 0,1mm gin nhat
va dugc tinh toan theo cong thic 0,035D + 1,0mm nhung khdng dugc nhé hon 1,8mm véi
D la duong kinh gia dinh dudi 16p vo boc bén ngoai.

d. Chiéu day nho nhat tai mot diém bat ky phai khong duogc thap hon 85% gia tri danh
dinh véi sai s0 16n nhat 1a 0,1 mm.

e. Ban kinh uén cong khi thir nghiém dién hinh: 15x(d+D)+5% véi d 1a duong kinh
rudt dan va D la duong kinh ngoai cua cép.

f. Ky hiu cap:

Trén mit ngoai ciia 16p vo boc bén ngoai, cach khoang 01 mét phai duoc in ndi dong
chir: Cap dién ap “12,7/22kV” hoac “20/35kV”+ vat liéu cach dién “/”” + vat li¢u cua 16p
vo boc bén trong + “/” + loai va vat li¢u lam 4o gidp + “/” + vat liéu lam vo boc ngoai +
“Cu -” hodc “Al-” + “3x” + tiét dién rudt dan dién sir dung cho day pha [mm?] + Tén cta
nha ché tao + Nam ché tao.

g. Panh dau chiéu dai:

- Soi cap phai dugc danh sé tha tu cach khoang méi mét chiéu dai. S6 danh dau
khong dugc dai qua 6 chir s0, chi€u cao cia cac chir s6 nay khong dugc nho hon 5 mm.

- MBJi banh cép co thé bat dau danh dau chidu dai tir mot s6 nguyén bat ky. Khi
duogc quan vao banh, s6 nho nhat sé nam trong cung.
11.2.7.3. Céc yéu cau vé thir nghiém

Déi v6i cap ngam 22 kV, thir nghiém thudng xuyén va dién hinh duoc thyc hién
day du theo cac phuong phap va yéu cau thtr nghiém quy dinh tai IEC 60502-2:2014.

Truong hop thir nghiém thudng xuyén va dién hinh duoc thuc hién theo IEC 60502-
2:2014, cac hang muyc thir nghiém duoc thyc hién nhu sau:

1.  Thtu nghi¢m thuong xuyén (routine tests):

a. Po dién tro rudt dan.

b. Thtr nghiém phong dién cuc bd (¢ 1,73U0).

c. Thir nghiém dién ap (dién ap thir nghiém tan s6 cong nghiép 3,5Uo trong 05 phut).
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d. Thir nghiém dién trén vo cap (Electrical test on oversheath of the cable).
2. Thir nghiém dién hinh (type test):

a. Thir nghi¢ém dién tuan tu theo cac budc sau:

- Thir nghiém udn, tiép theo 13 thir nghiém phong dién cuc bo. Cudng do phong dién
(¢ 1,73Uo) phai dugc ghi lai.

- Do tgo.

- Thir nghiém chu ky nhiét, tiép theo 1a thir nghiém phéng dién cuc bd. Cudng dod
phoéng dién (¢ 1,73Uo) phai dugc ghi lai.

- Thir nghiém xung, tiép theo 13 thr nghiém dién 4p tan s6 cong nghiép (dién ap
thir nghiém tan s6 cong nghiép 3,5Uo trong 15 phut).

- Thir nghiém dién ap trong 4 gio (dién ap thr nghiém tan sd cong nghiép 4Uo).

b. Tht nghiém khong dién:

- Po chiéu day cach dién.

- Po chiéu day caa vo boc phi kim loai (bao gdm 16p vo boc phan cach duoc tao thanh
bang phuong phap dun nhung khong dugc ké 16p boc bén trong).

- Thtr nghiém dé xac dinh tinh chat co hoc cua cach dién trude va sau khi 130 hoa.

- Thu nghi¢m dé xac dinh tinh chét co cta vo boc trudce va sau khi 3o hoa.

- Thir nghiém 130 hoa bd sung trén cac manh cap hoan chinh.

- Thir nghiém ton hao khéi luong ctia v boc PVC loai ST2.

- Thtr nghiém nén & nhiét do cao trén cach dién (PVC) va vo boc phi kim loai.

- Thir nghiém tinh khang nirt cia v boc PVC (thir nghiém sdc nhiét-heat shock test).

- Thir nghiém tinh khang 6z6n cua cach dién EPR.

- Thir nghiém kéo gian trong 10 nhiét cia cach dién EPR va XLPE (hot set test).

- Thir nghiém hap thu nudc ciia cach dién (water absorption).

- Thir nghiém chay lan trén mot cap (d6i voi vo boc loai ST2).

- PBo ham lugng bot than den ctia vo boc ngoai PE (vo boc loai ST7).

- Thur nghiém d6 co ngét cia cach di¢n XLPE (shrinkage test).

- Thir nghiém d6 co ngét dbi véi vo boc ngoai PE (shrinkage test).

- Thtr nghiém tinh boc dugc dbi voi man chin cach dién.

- Thir nghiém chéng tham nudc.

Tap 1. Thuyét minh 198


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

TB4. Dic tinh k§ thuit ciia Cap ngdm 22kV-Cu-3x240mm2-Chéng thim
nwéc; man chin bing ddng; giap kim loai dai biing kép; cach dién XLPE

TT M6 ta Pon vi Yéu ciu
Céap ngam 22kV-Cu-3x240mm2-
Chéng thAm nudc; man chan bang \ 12 oo
I ddng; giap kim loai dai bang kép; cach Nha thau ghi 1o
dién XLPE
2 | Nha san xuét Nha thau ghi 16
M3 hiéu san pham Nha thau ghi 16
Nudc san xuat Nha thau ghi r6
3 Loai Pong
4 | S6 va tiét dién danh dinh cua 15i cap mm?2 3x240
5 Dién ap hé thdng cao nhit kV 24
6 S6 tao day ti thiéu cta rudt dan dién tao >34
7 Puong kinh cua 161 cap mm Nha thau ghi r5
3 D¢ day danh dinh cta 16p ban dan mm Nha thiu ghi ro
trong
9 Loai vat liéu cach dién XLPE
10 | Po diy danh nghia cta 16p cach dién mm 5,5
11 | Do bén dién ap cach dién xung kVp 125
12 Nhiét 36 danh dinh 16n nhat cua rudt oC 90
dan khi 1am viéc binh thuong
13 I\thct q() da}nh dinh 16n nhat cta rudt oC 250
dan khi ngan mach
Ban dan phi kim loai
két hop voi 1 16p kim
14 | Man chan ban dan cta rudt dan dién loai ép dun tryc ti€p
lén céch dién cua 101
va c6 thé boc ra duoc
15 | Bé rong tbi thiéu ciia bing dong mm >12,5
16 | Do day toi thiéu cua bang dong mm > 0,127
17 Ezo g6i mép cua bang dong so vdi beé o, >15
rong bang dong
18 | Lop boc phan cach PVC
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TT M6 ta Pon vi Yéu ciu

, ‘ Dap tng yéu ciu muc
19 | Ao giap bang dai bang kép Ao giap theo thuyét

minh néu trén

20 | Lop vo boc bén ngoai Pvgéof; a?g?"ac
71 z;e;tnztrzcz) (r)réot chiéu t61 da cua day dan O/km 0,0754
22 | Trong luong cap kg/km Nha thau ghi 16
23 | Trong luong day dan dong kg/km Nha thau ghi r5
24 | Ban kinh cong m Nha thau ghi 6
25 | Chiéu dai cap tdi da trén 16 cudn cap m Nha thau néu o
26 | Kha chéng tham Co
27 | Bién ban thir nghiém dién hinh Co

10.4. Hop dau cap 22kV Cu/3x240mm2-Ngoai troi-Co ngot lanh kiéu co riit
Hop dau cap 22kV Cu/3x240mm2-Ngoai troi dap tng Yéu cau k¥ thudt cap ngam

trung ap theo Quyét dinh s6 2428/QD-EVNHANOI ngay 19/03/2026 ctia Tong cong ty
Dién luc TP Ha Noi vé viéc ban hanh yéu cau k¥ thut cap ngam trung ap va phu kién ap
dung trong Téng cong ty Dién luc TP Ha Noi.
11.2.6.3.1. Yéu céau chung

1. Céu tric

Loai: Str dung loai ngoai troi va Co ngudi cong nghé co-rut.

Hop dau cap 24 kV ding dé dau ndi c hai loai cap ngdm 24 kV cach dién XLPE hay
EPR dén thanh céai dong, duong day trén khong va cap ngam.

Hop dau cap bao gom:

a. Tat ca cac vat tu can thiét dé khoi phuc lai cac 16p ctia cap ngdm nhu 16p man chin
161, cach dién, man chan cta cach dién, 16p boc bén trong, 16p boc phan céach, 16p gidp bao
vé va lop vé ngoai nham dam bdo cau tric phan dau cap tuong duong vdi cau tric cap
duoc dau nou.

b. Chiéu dai ctia phan day tiép dia toi thiéu 1a 600mm. M&i mot pha cap phai c6 01
day tiép dia va co tiét dién dam bao:

> 25mm? ddi véi cap tiét dién tir 150mm? + 300mm?

c. Céc vai lam sach va dung moi lam sach.
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Pau cap sau khi lip dit c6 thé van hanh ngay sau khi hoan tat 1ap dit.

Moi hop dau dap duge dong goi trong hop riéng biét. Bén trong hop phai c6 danh
muc chi tiét trinh bay loai va so lugng vat tu moi loai bén trong hop va ban hudéng dan lap
dat dau cap.

2. Quy cach k¥ thuat cua cap dung dau ndi:

Loai: 24kV 3x240mm? duoc san xuét theo IEC 60502-2.

Vit lidu 1am 15i cap: Dong

Vat liéu cach dién: XLPE, EPR

D¢ day cua 16p cach dién:

- Doi véi cap 12,7(U,)/22kV: 5,5 mm.

- Sir dung man chan kim loai bang dong va tiét dién 3x240mm2.

Lép giap: Theo IEC 60502-2.
11.2.6.3.2. Pic tinh ky thuit ciia hop diu cap

1. Thong s6 k¥ thuat

a. Do bén dién ap & diéu kién kho 4,5U./05phit va/hoic 4U,/15phut:

- Béi véi cap 12,7(Uo0)/22kV: 57 kVAC/05phut va/hodc 51 kVDC/15phut.

b. D6 bén dién ap xung:

- Béi vé6i cap 12,7(Uo0)/22kV: 125kV.

c. Phong dién cuc bo: tdi da 10 pC & di¢n ap 1,73Uo.

d. Kha nang on dinh nhiét trong 1s (nhiét d6 161 trude ngén mach la 23°C va nhiét
dd 161 & cudi qua trinh ngan mach 1a 250°C, nhiét d0 moi truong tir 10°C dén 30°C): theo
tiéu chuan IEC 61442:2005 hoac tuong duong.

e. Khoang cach ro tbi thiéu: 25 mm/kV hodc 31 mm/kV.

f. Pau cap co6 thé van hanh & vi tri uét va dap tng thir nghiém theo do bén dién ap &
di€u kién uot.

2. Phu kién

a. Dbi voi hop dau cap 3x240 mm? : 3 dau cosses 240 mm?,

Nha san xuat hop dau cap phai xac nhin chit luong dau cosse cung cap kém theo hop
dau cap dam bao chat lugng, co6 thé sir dung véi hop dau cap cung cap.

C6 thé sir dung dau cdt (cosse) loai ép 1am bang dong/xur 1y dong nhom, hodc loai
xi€t bt dau bu 16ng lam bang vat li¢u ludng kim (bimetal)... v.v.

- Néu str dung dau cbt loai ép, s6 16 bét bu 16ng va khoang cach giira 2 15 bét bu 16ng
tai ban cuc dau cot quy dinh nhu sau:
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+ Céc loai cap co tiét dién tir 185mm? dén 630mm? str dung dau cdt (dau cot dang
ép) co 2 10 bat bu-long (tam giita 2 16 bat bu-long la 44, 5mm).

- Néu str dung dau cbt loai xiét bit dau bu 16ng, thi khong quy dinh cu thé vé sb 15
bat bu-16ng ma ap dung theo thiét ké cu thé cia nha san xuat. Pau cot phai phu hop véi tict
dién va chung loai cap st dung.

- Cac dau cbt phai dam bao kha nang mang dong dién tai 16n nhat cia loai cap twong
ung.
11.2.6.3.3. Cac yéu cau vé thir nghiém dién hinh

Thir nghiém dién hinh va trinh tu thir dwgc thue hién theo IEC 60502-4:2010 (TCVN
5935-4:2013):

A. Trinh tu thir 1:

1. Thtr dién ap AC (4,5U0/5 phiit) va/hodc DC (4Uo/15 phut) & diéu kién khé va uét
(AC or DC voltage test and AC (wet) test).

2. Thtr phong dién cuc bd ¢ 1,73Uo (Partial discharge).

3. Thur dién 4p xung & nhiét d§ cap cuc dai trong diéu kién van hanh binh thuong
(Impulse at maximum cable conductor temperature in normal operation +5K to 10K).

4. Thtr chu ky nhiét trong moi truong khong khi (Heating cycles in air).

5. Thir ngdm nudc (immersion test).

6. Thir phong dién cuc bd ¢ nhiét dd cap cuc dai trong diéu kién van hanh va nhiét
dd mdi truong xung quanh binh thuong (Partial discharge at maximum cable conductor
temperature in normal operation and ambient temperature).

7. Thtr dién ap xung (Impulse).

8. Thur dién &p AC ¢ 2,5U0/15 phut (AC voltage).

9. Kiém tra ngoai quan (Examination).

B. Trinh tu thir 2:

1. Thu dién ap AC (4,5U0/05 phiit) va/hodc DC (4Uo/15 phut) ¢ diéu kién kho (AC
or DC voltage).

2. Thir 6n dinh nhiét d6i v6i man chin (Thermal short circuit (screen)).

3. Thtr 6n dinh nhiét ddi vé6i 16i cap (Thermal short circuit (conductor)).

4. Thu dién ap xung (Impulse).

5. Thir dién ap AC & 2,5U0/15 phut (AC voltage).

6. Kiém tra ngoai quan (Examination).

C. Trinh tu thu 3:
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1. Thir dién ap AC (4,5U0/05 phiit) va/hodc DC (4Uo/ 15 phut) & diéu kién kho (AC
or DC voltage).
2. Thir 6n dinh nhiét d6i véi man chin (Thermal short circuit (screen)).
Hang muc nay c6 thé thir két hop véi thir on dinh dong.
3. Thtr 6n dinh nhiét ddi vé6i 161 (Thermal short circuit (conductor)).
Hang muc nay c6 thé thir két hop véi thir on dinh dong.
4. Thir 6n dinh déng (Dynamic short circuit).
5. Thir dién ap xung (Impulse).
6. Thur dién 4p AC ¢ 2,5U0/15 phut (AC voltage).
7. Kiém tra ngoai quan (Examination).
D. Trinh tu thir 4:
1. Thir dién ap ¢ 1,25U0/1000h trong méi trudng swong mudi (Salt fog).
2. Kiém tra ngoai quan (Examination).
TB5. Pic tinh ky thuat Hop dau cap 22kV Cu/3x240mm2 Ngoai troi Co ngét
lanh ki€u co rut

STT M5 ta Pon vi Yéu Cau

1 Hop dau cap 22kV Cu/3x240mm2 Bo Theo thiét ké
Ngoai tro1 Co ngdét lanh kiéu co rat

2 Nha san xuat Ghi rd
M3 hiéu san pham Ghi rd
Nudc san xuat Ghi rd

3 Loai Ngoai troi

4 Vit liéu

5 S6 161 cap / vat liéu 3 161/ dong

6 Tiét dién cap mm? 240

7 Loai vat li€u cach dién cua cap XLPE

8 Dién ap cao nhat kV 24

9 Phy ki¢n dau néi Co

10 Tiét dién day ndi dat cho mdi pha mm? > 25mm?

11 Chiéu dai day ndi dat mm > 600

12 S6 luong day ndi dat Soi 03

13 Trong luong kG

Tap 1. Thuyét minh 203


mailto:tuvan@thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
% THANG LONG dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

STT M5 ta Pon vi Yéu Ciu
14 Kich thudc mm
15 Tai liéu k¥ thuat, ban v& ché tao Co
16 Danh muyc cac phu kién do nha S/X Co

cung cap (ké chi tiét s6 luong, chiing
loai, kich thudc va cam két sb lugng
d6 du dé thi cong dau cap, cb xac
nhén ctia nha S/X va cta nha thau)

17 Tai li¢u cua k¥ thuat cia dau cbt Co
d6ng do nha san xuét cap va ching
chi chat luong

18 Bién ban thi nghiém Type Test va Co
Routine Test

10.5. Camera PTZ ngoai troi dang quay quét 360 do (bao gom camera, gia do,
gong, phu kién lip dit)

TB6. Pac tinh ky thuat Camera PTZ ngoai troi dang quay quét 360 do (bao
gOm camera, gia d&, gong, phu kién lap dit)

TT Hang muc Pon vi do Yéu ciu

1 Nha san xuat Néu cu thé

2 Nudc san xuat Néu cu thé

3 M3 hiéu Néu cu the

4 Chung loai Camera I[P quay quét (PTZ Dome)

ngoai troi

5 Chuan két noi Tuong thich chuan ONVIF, CGI... va
c6 kha ning két nbi da dang voi céac
thiét bi ghi hinh, phan tich hinh anh
khac. Tich hop nhiéu chuan giao thirc
thong dung (IPv4/IPv6, HTTP,
TCP/IP, UDP, UPnP, ICMP, IGMP,
RTSP, RTP, SMTP, NTP, DHCP,
DNS, FTP, QoS).

6 Piéu kién hoat dong Tang cudng hinh anh trong suong mu

ngoai troi (Fog compensation), tuy dong chong

rung hinh anh (Auto Image Stabilizer).
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TT Hang muc Pon vi do Yéu ciu

7 Ché d6 hoat dong Tu dong chay theo day diém dat trude
(presets sequence); tw dong quay ngang
(auto pan); tu dong bam theo ddi tuong
di chuyén (auto tracking); Pinh wvi
trude khu vue (map shot), tw dong khoi
phuc lai ché do hoat dong PTZ sau khi
thiét bi duoc cp lai dién.

Cam bién hinh anh Megapixel |>1.3
Do phan giai Pixel > 1280x960 (Full HD)
10 Quan sat trong dém Tich hop tinh nang hong ngoai quan sat
trong dém.
11 D6 nhay sang Lux < 0,1 (ché d6 mau)/0,01 (ché do den
trang).
12 Tam hoat dong
Thu phong X > 20
Ban kinh xem m > 100
13 Quan sat tur xa Phat hién d6i tuong tur xa. Tuy thude
vao d6i twong can quan sat ma co thé
nang cao yéu cau.
14 Ché d6 hoat dong quay
quét (PTZ)

- Lay nét Tu dong lay nét, phat hién thay doi
canh. Tuy thudc vao ddi tuong can
quan sat ma c6 thé nang cao yéu cau.

- GOc quay queét Kha nang quay quét lién tuc 360°,
nghiéng (c6 dén hong ngoai) >180°

- Céc ché d6 quét duoc Quét ty dong, quét ngau nhién, quét

1ap trinh: khung... Thuc hién dugc cac chuc
nang: quay, quét, thu phong hinh anh
ca trong ché d¢ diéu khién bang tay va
tu dong.

- Ché d9 4nh sang yéu Tu dong chuyén sang ché do den trang
khi 4nh sang yéu hodc vao ban dém.

15 Chuan nén hinh anh H.265/H.264H/H.264B/H.264/MJPEG
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TT Hang muc Pon vi do Yéu ciu
16 | Nguon dién

Nguén DC VDC | 12 hoic 24

Nguoén PoE PoE (IEEE 802.3af)
17 | Céap bao vé 1P66
18 Nhiét do hoat dong °C 0-+60
19 Do am hoat dong % >90

10.6. B cit sét cho camera (SP)

TB7. Pic tinh k§ thuit Bj cit sét cho camera (SP)

STT Moé Ta Yéu ciu
- Nha san xuat Ghi rd
- Nudc san xuat Ghi 10
- Ma3 hiéu Ghi 10
A Yéu cau chung
- La loai thiét bi 1 pha, tan s6 50/60Hz,
dién ap 220V

- C6 cau trac Module

- Cong nghé ché tao : MOV

- C6 kha nang lam vi¢c doc 1ap.

1 - Sy hoat dong ctia cac thiét bi chéng sét Pép tng
khong anh huong to1 hoat dong cua hé¢
thdng vién thong

- C6 kha nang ty phuc hoi va tro vé

trang thai bado v¢ sau moi lan tac dong

(Kha nang da xung).
B Yéu ciu cu thé

Dong ct sét cuc dai dang song 8/20ps 200kA
module).
Dong cat sét cuc dai dang song 50kA
10/350us
Dong tai hoat dong lién tuc 20A
To6c d6 phan g <20ns
Tan sb cat cua b loc 800Hz

. i 250 <
Dong do thiét bi % o : 2 ﬁi‘
bién tré cach dién ta1 100VDC >1000MQ
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STT Moé Ta Yéu ciu
Dap ung

Cudn cam phai l1a cuon cam 161 khong
khi dé khong bi bdo hoa trong qu4 trinh

lam viéc.

Cau hinh bao v¢ dang: cat so cap -mach

loc L/C - Cét tht cap bap tmg
Cé thé hoat dong véi cac dang sau: Pha- o
Dat, Pha -Trung tinh, Trung tinh - DAt. bap tng
Hién thi trang thai hoat dong bﬁng dén o
LED Dap tng
Nhiét do hoat dong 0 ~ 60°C
D6 am hoat dong <95%

10.7. B chuyén ddi quang dién

TBS. Pic tinh k¥ thuit B chuyén d6i quang dién

TT Mo ta Yéu ciu
1 | Nha san xuat Ghi rd
2 | Nudc san xuat Ghi ro
3 | Ma hiéu Ghi 1o
4 | HO trg quan ly HTTP/HTTPS, SNMP.
5 | Giao thire UDP/TCP, DHCP, ARP/R-ARP,
Telnet, PPP
SSHv2, SSL/TLS. C6 hé trg phan
6 | An ninh bao mat quyén truy cap thiét bi. C6 thé cdu

hinh cho phép céc dia chi IP truy cap
HO6 trg Windows Server 2003,
Windows Server 2008, Window 7,
Window 10 va cac hé diéu hanh sau

7 | Hé diéu hanh

cua Windows

8 | Congvatly

Cong LAN >01
Cong RS-232/422/485 RJ-45 > 02
Tbc d6 9600bps > 9600bps
A as 220VAC/50Hz hoic 12VDC cap kém
9 | Ngudn nudi
apdater.
10 Thiét bi va phan mém tuong thich voi hé Dip tmg

théng quan 1y do dém ciia EVN Ha Noi
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TT Mo ta Yéu cu
11 | M6i truong lam viée
Nhiét do 0+50°C
Do 4m 5+95%

10.8. May tinh chi SCADA & EMS (May tinh cong nghiép) + Ti Rack EMS

e May tinh SCADA/EMS duoc thiét ké dang rack 197, thiét ké chuyén dung cho méi
truong cong nghiép véi cau hinh tbi thiéu:
TBY. Pac tinh ky thuiat may tinh SCADA/EMS va Tu Rack EMS

STT

Hang muc

Yéu cau

Ta Rack EMS

Ta rack dugc thiét ké chuyén dung cho hé thong may chi, co
cu tric chic chin dé chiu dung dugc qua trinh dong goi,
chuyén ché, lap dat ma khong bi hu hong.

Ta rack duge cip kém day du hé thong quat, siy, chiéu sang;
hé théng phan phdi ngudn, MCB, cap ngudn ndi bd ti phi hop
v6i thiét bi duoc 1ap va yéu cau theo thiét ké

Tu rack can phai duoc thiét ké sao cho khong can phai kiém tra
bao dudng dinh ky Trong trudng hop viéc kiém tra bao dudng
1a can thiét, s& co thé thuc hién tat ca cac cong viéc tai cong
truong ma khong can phai dimng céc thiét bi ciia tram.

Tu rack duogc duc 16 mit trude va sau ta Server dam bao thong
thoang khi, tan nhiét khi nong do thiét bi sinh ra trong qué trinh
van hanh.

Canh ta trudce sau dugc duc 16 thong thoang thiét bi, noc tu thiét
ké gin 4 quat gi6 tao tuan hoan gi6 ti rack, day ta dat 15 sin
sang cho kéo cap vao tu.

Ngoai trir thép khong ri, tit ca cac bé mit thép khong dugce ma
s€ dugc xu ly dé chéng lai su ri sét Téi thiéu, viée chéng 11 sét
s& bao gdm cac hang myc sau:

- Bé mit sé duoc danh sach bang cac phwong phap co khi
hodc hoa hoc dé 16 ra vat liéu

- Son mot hodc 16p hodc mot vai 16p son 16t 1é€n bé mit
trin cua vat liéu

Mot 16p son cudi ciing bang chat chdng trdy hodc bot epoxy s&
dugc phu 1én 16p son 16t Do day cua 16p son nay tdi thiéu 1a tir
50 micrometers tré 1én s dung son mau RAL 7035 déng bo hé

thong tii bang tai tram bién ap.
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May tinh chu
B | SCADA &
EMS
02 bd tuong duong hodc manh hon nhu Intel® Xeon® Silver
1 |Bovixuly 4310 hoic AMD EPYC cung phén khuc, toc d6 xir Iy > 2.2
GHz; cache > 12MB
> | B§ nhé RAM Z, 16GB DDR4-21300/2666MHz ECC, c6 kha ning nang cap
to 64GB.
3 16 cing 2xﬂ24OGB, loai SSD.
1 6 500GB lpa HDD
4 Card man hinh | > 2 Display port or HDMI (NVIDIA Quadro K2000 2GB 1st
o1 GFX Support Dual Monitors tuong duong hoac manh hon)
C6 05 cong Fast Ethernet voi giao thire truyén tin IEC
Y [EC67850-5-104, 4 USB 3.0 ports
5 Giao tiép mang 2 A, As A A A aaL A A vs 1A s
Cong két noi vé Trung tam Diéu do: yéu cau phai c6 bo cach
ly quang
220VAC; ¢6 2 card nguon chay du phong nong 1+1.
6 Nguén PSU module, hot-swap, tb1 thiéu 500W/PSU, chuan 80 Plus
Platinum, hd trg canh bao 16i PSU (LED, SNMP)
7 Kiéu dang va | Vo mdy dang Rack < 3U; Phu hop véi ta Rack 19” dugc trang
kich thudc bi.
Nhiét do lam viéc cho phép: -20°C - 60°C
5 Nhiét do,do | D9 am moi trudng t6i thiéu: 90% twong doi. ‘
am bép ting: ching nhan moi trudong cong nghiép (yéu cau dat
[EC 61850-3 / IEEE 1613)
< _ ..+ | HO tro hé diéu hanh Microsoft Windows Server > 10pro, Red
Ho tro hé diéu . . . i
9 hanh Hat Enterprise Linux, SUSE Linux Enterprise Server,
VMware vSphere
n 12 - Cap man hinh dép tng tiéu chuan Full HD, chong nhiéu, du
jo | Phukienldp | s dai tép dat
dat . A . T S
- Cap nguon, driver, tai licu day du.
Canhbaova | - Thiét bi phai c6 co ché tr dong ngit hodc giam tai khi nhiét
11 | bao vé€ qua d6 hé théng vuot ngudng an toan, va co kha ning ciu hinh
nhiét do ngudng canh bao qua BIOS hoic phan mém quan 1y.

Phian mém hé diéu hanh (HPH) Window c6 ban quyén, cac gbi dich vu tu dong bao

tri va véa 16i HPH phai duoc cung cap kém theo cac may chu.

May tinh SCADA/EMS can duoc trang bi phidn mém AntiVirus c6 license dam bao

Tdp 1. Thuyét minh

209


mailto:tuvan@thanglongpc.vn

% THANG LONG

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG

VPGD: T?mg 5, Thap A, Toa nha Xuén Mai, T6 Hi¢u, Q. Ha BDong, TP. Ha Noi
S6 dién thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn/thanglongpc.vn

dap Gmg cac quy dinh vé an toan an ninh thong tin.

10.9. Switch quang cong nghi¢p (IEC 61850)-layer 2 cung cip: 4 cong combo + 8

cong dién + 24 cong quang da mode

TB10. Pac tinh ky thuat Switch quang cong nghiép (IEC 61850)-layer 2 cung
cip: 4 cong combo + 8 cong dién + 24 céng quang da mode

STT Hang muc Yéu cau
Tén nha san xuét: Nha thau ghi 16
Nudc san xuat: Nha thau ghi 16
M3 hiéu san pham: Nha thau ghi o

1 | Giao dién:
04 cong quang uplink da mode SFP 10/100/1000 Mbit/s bap tng
24 céng quang da mode 10/100Base-FX bap tng
08 cong dién 10/100Base-T giao thitc TCP/IP. bap ung
2 | Quan ly:
Dual Software Image Support bap tng
Telnet, SSHv2, V.24, SNMPv1/v2/v3, bap ung
TFTP; SFTP; SCP; LLDP (802.1AB); LLDP-MED Dap ung
HTTP; HTTPS; Traps Dap ung

3 CAu hinh:

USB

Cau hinh nhanh qua: auto-configuration adapter ACA21/22- | Pap ng

(tu dong tai vé file cAu hinh)

Nap c4u hinh qua file Text (XML) bap tng

HO trg phan mém kham pha IP HiDiscovey cua cac thiét bi | Pap ung
khéc. (tranh trung dia chi IP)

Quan Iy Web-based, hd tro MIB.

Dap ting

4 | Bao mat:

Bao mat dua trén dia chi MAC, 802.1X, xac thuc quyén truy | Pap tng
cap VLAN, Radius Vlan.

Phén quyén truy cap, HTTPS, Dép tng
802.1x Multi Cliant Authentication bép tng
Tich hop xac thuc Server IAS, xac thuc tir xa qua Radius Dép ting
Tu dong ngan chan DoS Dap tng
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STT Hang muc Yéu ciu
5 | Tinh nang du phong:
Link Aggregation with LACP; Link Backup; bap tng
Media Redundancy Protocol (MRP) (IEC62439-2); Dap ung
RSTP 802.1D-2004 (IEC62439-1); RSTP Guards bap tng
6 | Tinh ning chuyén mach:
QoS / Port Prioritization (802.1D/p), Flow Control (802.3X), | Bap tng
CoS.
Fast Aging Dap ting
Static Unicast/ Multicast address entries Dap tng
VLAN (802.1Q), IGMP per VLAN (v1/v2/v3), tap hop Vlan | Bép tng
doc lap, ché d6 Vlan unaware
MVRP, MMRP, MRP Dap ung
Thiét lap cong tin tudng bép ting
Hb tro Jumbo frames Dap tng
HO trg DHCP server trén timg cong, trén VLAN, DHCP Dap tng
relay option 82
7 | Chuan doan:
Quan 1y trung lap dia chi IP Dap ting
Dén bao LED Dap tng
Chi thi trang thai thiét bi, TCPDump Dap ng
Giam sat cong voi tinh niang ty dong Disable bép ting
Phat hi¢n Link-Flap, Overload, Duplex Mismatch Dap ting
Giam sat Link Speed va Duplex Dap tng
RMON (1,2,3,9) Dap ung
Port mirroring 1:1, 8:1, N:1 Dap tng
Quén ly SFP Dap tng
Snapshot cac cau hinh Dap tng
8 | Giao thirc cong nghi¢p:
ModbusTCP Dap tng
[EC61850 Protocol (MMS Server, Switch Model) Dép tng
9 | Pong bd thoi gian:
SNTP server and client, Buffered RTC Dép tng
10 | Ngudn cap:
220VAC/50Hz, c6 2 card nguon chay du phong nong 1+1 Dap tng
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STT

Hang muc Yeéu cau

11 | Moi trwomg van hanh:

Nhiét do van hanh: -40 °C ... 70 °C bép ting

Tiéu chuan IEC 60068-2-2 Dry Heat Test +85°C 16 Hours bép ting

Safety of industrial control equipment: cUL 508 bap tng

Safety of information technology equipment: cUL 60950-1 bép tng

IP 30, lap Rack

10.10. Man hinh 27°’ (01 cho may tinh chu SCADA/EMS)

TB11. Pac tinh ky thuat Man hinh 27°° (01 cho may tinh chu SCADA/EMS)

TT Mo ta Théng s6 yéu cau

1 Tén nha san xuat: Nha thau ghi 15

2 Nudc san xuat: Nha thau ghi 18

3 M3 hiéu san pham: Nha thau ghi &

4 Kiéu thiét ké Dé ban kém chan dé

5 Kich thuoéc >27”

6 Kiéu IPS hodc LED

7 D0 phan giai Full HD

8 Ty 1€ 16:9

9 Go6c nhin 178°/178°

10 Do tuong phan 1000:1

11 Thoi gian dap ung <S5ms

12 Cong két n6i HDMI/DP

13 Nguoén nudi 220VAC

14 Nhiét do lam viéc 0+40°C hoac rong hon
15 | Do am lam viéc 10+80%

16 Phu kién kém theo Pay du

17 Bao hanh > 24 thang

10.11. Tiéu chuin Ky thuit Thiét bi twong lira Firewall

TB12. Pic tinh k§ thuat Thiét bi twong lira Firewall

STT

Hang muc

Yéu cau

Thong lugng Threat Prevention

Firewall/tuong lra img dung

1 | (Application, IPS, Antivirus, Antispyware, | > 400 Mbps
File blocking, DNS security, logging)
) Thong lugng Next Generation > 400 Mbps
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Thong lugng IPSEC VPN

> 400 Mbps

S6 lugng VLAN hd trg

> 3000

SO security zone

> 50

Cong két ndi dit liéu (C6 sin trén thiét bj)

> 08 cong 1GE RJ-45

Cong quan trj thiét bi

> 1 RJ45 Mgmt

Giao dién quan tri

Web, CLI

Tinh nang HA

Active/active, Active/passive

10

HJ trg cac phuong thire dinh tuyén

OSPF, BGP, RIP, PIM (SM, SSM),
IGMP

11

bam bao kha nang ki€ém soat va nhan

dang cac ting dung ICS/SCADA nhu sau:

Modbus, IEC-60870-5-104, IEC
60870-6 (ICCP), OPC DA & UA,
DNP3, IEC 61850; BACnet, ABB
Network Manager, ABB-RP570,
ICCP, IP EtherNet, IP MTConnect,
Cygnet SCADA, R-GOOSE, CIP
EtherNet IP, Profinet, Schneider
OASYyS, Schneider Wonderware
Suitelink, Schweitzer Engineering
SEL Fast Messaging, Siemens
FactoryLink, Siemens Profinet 10,
Siemens-P2, Siemens S7, Siemens
S7-Comm-Plus, DLMS, GE-
Historian, GE-Eterra-SCADA.

12

Tinh ndng bdo mat

- C6 san cac tinh ning dudi day hodc
tuong duong Stateful firewall , IPSec
VPN, Application Control, IPS,
Antivirus

- Trén mot chinh sach bao mat c6 thé
thiét 1ap theo cac thanh t6 nhu img
dung, nguoi dung, device, zone va bat
cac tinh ndng antivirus, ips,
antispyware, loc file.
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- C6 nhiéu co ché dinh danh nguoi
dung nhu Server monitoring, Port
mapping, syslog, XFF Header,
Username Header Insertion,
Authentication policy, XML API,
Client probing

Phét hién va ngin chin cac két nbi
C2C, st dung DNS sinkholing dé xac
dinh cdc may bi l1ay nhiém

13 | Tinh nang ngan chan tan cong — - : —
Phat hién va ngan chén cac loai ma
ddc, cac tan cong khai thac 16 hong
bao mat

14 B:élncquyén st dung cac tinh ndng bado mat > 24 thing

cd san
N Pam bao 02 nguon dy phong, dién ap

15 | Ngudn di¢ ’ i

guon dién 220VAC

16 | Bao hanh va hd tro k¥ thuat > 24 thang

10.12. Thiét bi PCCC

10.12.1. H@é thong bao chay

1. Trung tam bao chay tw dong:

Tiéu chuan: PCCC Viét Nam va NFPA 72 hoic UL / FM kiém dinh va chap thuan.
Dang: Trung tam béao chay thuong.

Man hinh hién thi: Dén LED hién thi trang thai ngudn, bao chay, su ¢ va timg ving
(Zone); c6 man hinh LCD néu nha san xuat trang bi.

Tin hiéu: Dang s6 (Digital).

Di¢n &p sur dung: 220VAC.

Nguén dién ludi: 220VAC/50Hz £10%.

Ac quy du phong: 24VDC (02 x 12V), dung luwong tdi thiéu 7Ah hodc theo tinh toan
thoi gian dy phong cua hé thong.

Tiép diém ngd ra diéu khién (Relay): Téi thiéu 01 tiép diém bao chay va 01 tiép
diém su c0; tai tiép diém to1 thieu 30VDC/2A hodc 250VAC/5A.

Nhiét d6 lam viéc: -5°C dén +45°C.

D6 4m lam viée: < 95% RH (khong ngung tu).

Sb vung (Zone): Téi thiéu 04 Zone.

S thiét bi trén mdi Zone: Theo khuyén cio ctia nha san xuat, thong thuong khong
qué 20 dau bao/Zone.
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- Congd ra diéu khién chudng/cdi bao chay 24VDC, c6 bao vé ngan mach va qué tai.

- €6 kha ning két nbi v6i cac thiét bi ngoai vi nhu bang hién thi phu, module diéu
khién hoac bd quay so truyén tin hi€u (néu co).

- C6 cong giao tiép voi may tinh (USB/RS232/RS485 hoic Ethernet).

- C6 chirc ning giam sat dut day, chap mach trén cac tuyén Zone va tuyén chudng.

- Tu trung tAm bao chay duoc tiép dit bao vé, c6 kha ning md rong sb Zone thong
qua module m¢ rong (néu cung chung loai thiét bi).

- Tin hiéu bao chay truyén vé co quan Canh sat PCCC dia phuong theo quy dinh tai
Nghi dinh s6 105/2025/ND-CP ngay 15/05/2025.

2. T diéu khién x4 khi

- Nha san xuat: Nha thau néu ro.

- Tiéu chuan: UL/FM hoic tuong duong.

- Dang: Loai thuong.

- Chét liéu: Thép tim day >0.8mm.

- Sé kénh: >=3.

- Pién ap nguodn: 220VAC.

- Dinh mic nguén dién mot chiéu: 24VDC.

- Muc dién 4p tam nging hoat dong: Nha thau néu rd.

- Muc dién 4p bao dong:Nha thau néu rd.

- Do am phu hop:93% (khong ngung tu).

- Nhiét d6 phu hop:-5°C dén +45°C.

- Yéu cau c¢6 ngudn du phong:C6 ngudn du phong dam bao thiét bi hoat dong it nhat
24h & ché do thuong tryc va 1h khi c6 chay.

3. Dau b4o khéi:

- Tiéu chuan ché tao: NFPA 72; G7 hodc tuong duong; dugc UL / FM kiém dinh va
chap thuan.

- Dang: loai thuong, lap trong nha.

- Dién ap hoat dong tir 15 dén 33VDC.

- Dién ap st dung: 24VDC.

- Dong dién lam viéc binh thuong: Nha thau néu rd.

- Dong dién khi bao chay: Nha thau néu rd.

- Thoit gian xéc lap: 01 giay.

- Dién tich kiém soat & do cao 4m 1a 70m2.

- Ngudng tac dong: D9 che m¢d do khoéi 15%/m.
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- Nhiét d¢ lam viéc -10°C dén 50°C.

- P06 4m moi truong: (0-98)%.

4. Piu bao nhiét:

- Ti€u chuan ché tao: NFPA 72; G7 hodc tuong duong; dugc UL / FM kiém dinh va
chap thuan.

- bién ap st dung: 24VDC.

- Dang gia tang 5°C/phut.

- Loai: thuong, lip trong nha.

- Dién tich bao vé & dd cao 4m la 25m2.

- Nguyén ly cdm tng nhiét: B cam img SUS 321.

- Nhi¢t do 1am viéc -10°C dén 170°C.

- Do am moi trudng: 0-98%.

5. Dén chop bao dong:

- Tiéu chuan ché tao: NFPA 72, hodc tuong duong.

- D6 kin ngoai troi chdng nude.

- Loai gin trén tuong.

- bién ap st dung 24 VDC.

- Loai dén xoay.

- Vat liéu: Vo khong vao nudc va cach nhiét, hdp ndi béng thép khong ri.

6. Chuong bao dong:

- Nha san xuat: Nha thau néu ro.

- Nudc san xuat: Nha thau néu rd.

- M4 hiéu san pham: Nha thau néu rd.

- Tiéu chuan: NFPA 72, JIS; hoic twong duong.

- Do kin ngoai troi chong nude.

- V6 ché tao bang hop kim nhom.

- Kich co: 6”7

- Dbién ap st dung 24VDC.

- Dong dién: 10mA.

- Am thanh dau ra: 90 dB tai 1m.

- Mau sic: mau do.

- Nhiét d§ méi truong lam viée: -10°C + 50°C.

- D6 4m moi trudng: 0-98%..
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7. Nit nhén khan:
- Nha san xuat: Nha thau néu ro.
- Nu6c san xuat: Nha thau néu r5.
- M4 hiéu san pham: Nha thau néu rd.
- Tiéu chuén ché tao: NFPA 72, hoic tuong duong.
- Do kin ngoai troi chdng nuée.
- Dién ap: 24 VDC.
- Mau sic: mau do.
8. Cap tin hiéu va diéu khién hé théng PCCC:
- Nha san xuat: Nha thau néu r0.
- Nudc san xuat: Nha thau néu rd.
- M4 hiéu san pham: Nha thau néu rd.
- Dién ap 600/1000V.
- Pap tng tiéu chuan chéng chay nd IEC-60331 va 60332.
- Loi bang day dong bén theo tiéu chuan IEC — 60228
- Cau tric co ban sgi cap tir trong ra ngodi nhu sau:
e L5i dan dién béng d@)ng, nhiéu sgi nho bén xodn (sé so1 bén > 7).
e Lop chong chay bang Mica hodc cac vat lidu khac twong duong
e Lop cach dién bang PVC hodc XLPE.
e Lop don
e Lp boc 16t bang PVC chdng chay (FR-PVC).
e Lop bang thép.
e Lop vo ngoai bang PVC chong chay (FR-PVC).
e Dung loai 2 161 ¢c6 tiét dién 1,5mm2.

9. Module 1/0 (03 ngo vao + 03 ngo ra)
- Tiéu chuan: NFPA 72 hodc UL/FM kiém dinh va chap thuan.

- Dang: Module giao tiép I/O.

- S& ngd vao: Tbi thiéu 03 ngd vao giam sat (Input).

- S ngd ra: Toi thiéu 03 ngd ra diéu khién bang tiép diém ro le (Output).
- Dién ap hoat dong: 24VDC.

- Tiép diém ngd ra: THi thiéu 2A/30VDC hodc twong duong.

- Co dén LED hién thi trang thai hoat dong va su cd.

- Nhiét do lam viéc: -5°C dén +45°C.
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- Do am lam viéc: <95% RH (khong ngung tu).

10. Module giam sat (Monitor Module)

- Ti€u chuan: NFPA 72 hoac UL/FM kiém dinh va chap thuan.
- Dang: Module gidm sat tin hi¢u tiép diém kho (Dry Contact).
- bién 4p hoat dong: 24VDC.

- Co6 kha nang giam sat trang thai binh thuong, bao dong va dit day/hé mach.
- C6 dén LED hién thj trang thai hoat dong.

- Nhiét d¢ lam vigc: -5°C dén +45°C.

- P06 am lam viéc: <95% RH (khong ngung tu).
10.12.2. Hé thong chira chay

8. Van dwong kinh tir D15 dén D65:

- Nha san xuat: Nha thau néu ro.

- Nuéc san xuat: Nha thau néu rd.

- Ma4 hiéu san pham: Nha thau néu rd.

- Vit liéu ché tao than van: déng.

- Vat liéu ché tao 14 van: déng.

- Vat liéu ché tao truc van: déng.

- Dang van: lap ren.

- Ap lyc 1am viéc cua van: Tir 1,5kG/cm? - 12 kG/cm?.

- Ap lyc thu: 16 kG/em?.

- Tiéu chuan ché tao: JIS 10K, ANSI B16.9, SCH40.

9. Puong ong:

- Nha san xuat: Nha thau néu ro.

- Nudc san xuat: Nha thau néu rd.

- Ma4 hiéu san pham: Nha thau néu rd.

- Vat liéu: Thép trang kém.

- Tiéu chuén ché tao: BS 1387-Medium ; ASTM A53— Grade SCH40 hoac tuong

duong.
- Chiéu dai 6ng: 4m — 6m.
10. Phy kién dwong dng dwong kinh tir 65mm dén 150mm:
Nha san xuat: Nha thau néu ro.
- Nudc san xuat: Nha thau néu ro.
- M4 hiéu san pham: Nha thau néu rd.

- Vatli¢u: Thép trang kém.
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- Tiéu chuan ché tao: ANSI B16.9 Schedule 40 hoic twong duong.

- Ap lyc l1am viée: Tur 1,5kG/cm? - 12 kG/cm?.

- Ap lyc tha: 16 kG/cm?.

11. Phu kién dwong 6ng dwong kinh tir 15mm dén 50mm:

- Nha san xuat: Nha thau néu ro.

- Nudc san xuat: Nha thau néu rd.

- Ma hiéu san pham: Nha thau néu rd.

- Vat liéu: Gang duc hoac thép duc.

- Tiéu chuan ché tao: ASTM A536 ; ANSI B16.3 ; BS21 hoic twong duong.

- Ap lyc 1am viée: Tur 1,5kG/cm? - 12 kG/em?.

- Ap lyc thu: 16 kG/cm?.

12. Khép néi mém tir D50 dén D150:

- Nha san xuat: Nha thau néu ro.

- Nudc san xuat: Nha thau néu rd.

- Ma4 hiéu san pham: Nha thau néu rd.

- San xuat theo tiéu chuan: ISO 7259:1988.

- Dang khép mém cao su 1 song, lap bich. Puoc ché tao 3 16p (16p giit bang Nylon
16p trong va ngoai bang cao su)

- Ap luyc 1am viéc: Tir 1,5kG/cm? - 12 kG/cm?.

- Ap lyc thu: 16 kG/cm?.

- MGéi truong lam viée: Nudc.

- Nhiét d¢ lam viéc: -10°C dén 80°C.
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CHUONG 11: TO CHUC QUAN LY VAN HANH

11.1. T6 chirc quan ly, van hanh

Cac TBA 110kV lap dit hé thong Pin luu trir thudc quan 1y van hanh ctia Cong ty
Lu6i dién cao thé TP Ha Noi (X06).
11.2. Trang thiét bi phuc vu cong tac quan Iy van hanh

Trudc khi dua Hé théng Pin luu trir vao van hanh don vi tiép quan can dao tao nhan
vién van hanh trude sau do dugce van hanh dudi sy hudng dan cua cac can bo kinh nghiém
ctia Nha san xut.

Ngoai ra, can phai trang bj b sung céc trang thiét bi phuc vu cong tac quan 1y van
hanh nhu: cac dung cu an toan, cac dung cu stra chira, dung cu quan ly van hanh, dung cu

sinh hoat,...
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PHU LUC 1: LIET KE THIET BI, VAT LIEU
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STT Ngi dung cong viéc M & hiéu, quy cach Ponvi | Sblweng Ghi chi
1 2 3 4 5
| |THIET BI
Ha théng Pin luu trir nang luong (14p dat trong Container 20ft) bao gdm thiét
bi chinh:
e Pin LiFhium-ion cong suat 2,5MW/§MWh ' He thing 4
- Hé thong phu tro: PCCC, BMS, Diéy hoa, Lam mél, ty dung, phu kién lap
dat hoan thién bao gom ca cap cap nguon cho hé thong diéu hoa, lam mét, cap
tin higu, c&p luc DC... dau ndi dén céc bo PCS.
Ha théng chuyén dbi nang lwgng va phan phdi (Lap dat trong Container) bao
gdm thiét bi chinh:
- Hg théng chuyén ddi cong sudt va diéu khién PCS 5 lirong dép iing cong Cong suat MBA (toi thieu
sudt SMW (tGp trung 1a 1 thiét b hogc ghép ndi chudi nhiéu thiét bi) 5000kVA) va dién ap thi cap,
S0 cudn thir cap, to dau day
o |- MBA dﬁu—3ph&22KV-5000kVA(*)-céch dién plug-in: 01 Méy (dién &p ha He théng 2 MBA c6 th§ diéy chinh phu
the pht hgp véi hé thong PCS) i thugc qﬁ:n &p dauracuaPCS,
- Ta RMU-22kV-kiéu modular/compact-3 ngan (2CD+1MC) - ¢6 két ni NSX can tinh toan céc thong
SCADA/co didu khién xa S0 trén dam bao céc ché do thir
" He théng phu tro: PCCC, Didu hoa, phu kién Ip dat hoan thign bao gom ca nghiem vavan hanh lau dai
c&p cép ngudn cho hé théng diéu hoa, 1am mét, tu duing, cap tin higu, Cap luc
dau noi trr gittaPCS-MBA-RMU...
Hg théng diéu'khién, giam sét vathu thap dir ligu (SCADA&EMS) yéu ciu cd
3 giao thi.rc Yél két noi .d'u'q’c v6i phan mé[n di.éu khién hi¢n hiru dang duoc sir He théng 1
dung tai cac Tram bien &p thdng qua céc Giao thirc Modbus TCP/IP, i
IEC61850, va |IEC60870-5-104/101.
Il |VAT LIEU
Cép ngim 22kV-Cu-3x240mm2-Chdng thim nuéc; Man chin bang dong; £ .
L e?gp ki loai dii bang kép: Céch diéngXLPE 940 m 68 Son chong chéy
2 |Hop du cép 22kV Cu/3x240mm2-Ngodi troi-Co ngét lanh kiéu co rat bo 1
3 |Hop dau cap T-plug 22kV 3x240mm2 bo 0 Cap kém h¢ théng BESS
4 |Phuy kién cép: Tron géi 1
Day dong boc cach dién hg &p - 1x70mm2- Céch dién PVC m 10
Pau cot 70mm2 cai 2
Bién tén cap céi 1
Bién tén ngurdi lam dau cap céi 1
5 |Ong nhyaxoin HDPE D195/150 m 10
11l |HE THONG TIEP BIA
1 |Day ndi dat 14, ma kém m 300
2 |Cocnbi dit 22, L=3m, ma kém céi 14
3 [cotiépdis Thép dep - 40x4x160, ma kém céi 14
4 |Day ndi Ién tru thiét bj vacot 12, ma kém m 50
5 |Keliénkét 12, L=0,3m, ma k&m céi 27
6 [Buldng, dai oc, vong dém ( bit co tiép dia) M12x40 b 30
IV |HE THONG CHIEU SANG
1 Aptomat 220VAC - 2P - 10A MCB-220VAC-10A céi 1
2 |peénphal ED 220VAC - 150W (kém phy kién Ip dit) 220V-150W bo 3
3 Déy dién CVV 2x4mm2 CVV-600V-2x4mm?2 m 100
4 |Ong nhyaxoin HDPE D20 m 60
V_ |THi NGHIEM
1 |Cép ngim 22kV-Cu-3x240mm2; Céch dién XLPE soi 2
2 |[TNhé théng tiép djatram HT 1
3 [Pdngvi phanhit thir HT 1




TBA 110KV MAI LAM (E1.41)

STT Ngi dung cong viéc M & hiéu, quy cach Ponvi | Sblweng Ghi chi
1 2 3 4 5
| |THIET BI
Ha théng Pin luu trir nang luong (14p dat trong Container 20ft) bao gdm thiét
bi chinh:
e Pin LiFhium-ion cong suat 2,5MW/§MWh ' He thing 4
- Hé thong phu tro: PCCC, BMS, Diéy hoa, Lam mél, ty dung, phu kién lap
dat hoan thién bao gom ca cap cap nguon cho hé thong diéu hoa, lam mét, cap
tin hiéu, c&p luc DC... ddu ndi dén cac bo PCS.
Ha théng chuyén dbi nang lwgng va phan phdi (Lap dat trong Container) bao
gdm thiét bi chinh:
- Heé thang chuyén déi cong sudt va diéu khién PCS 6 lirgng dép img cong Céng suit MBA (tdi thidu
suat SMW (tap trung l& 1 thiet b hogc ghép noi chuoi nhiéu thiét by) 5000KVA) vadién &p thir cép,
5 TSR — A - S0 cudn thir cap, to dau day
2 ;hg";ﬁ gz‘;fg:‘ﬁéﬁ?é;ggos’;v’*( )-céch dién plug-in: 01 Méy (dién &p ha Hethéng | 2 |MBA c6 thé diéu chinh phy
: ik — thudc dién &p dau racia PCS
- Tu RMU-22kV-kiéu modular/compact-3 ngian (2CD+1MC) - c6 ket noi hoic theo tinh todn cianha
SCADA/c6 diu khién xa sin xuét
- Hé théng phu trg: PCCC, Biéu hoa, phy kién l3p dit hoan thi¢n bao gom ca
c&p cép ngudn cho hé théng diéu hoa, 1am mét, tu duing, cap tin higu, Cap luc
dau noi trr gittaPCS-MBA-RMU...
Hg théng diéu'khién, giam sét vathu thap dir ligu (SCADA&EMS) yéu ciu cd
3 giao thi.rc Yél két noi .d'u'q’c v6i phan mé[n di.éu khién hi¢n hiru dang duoc sir He théng 1
dung tai cac Tram bien &p thdng qua céc Giao thirc Modbus TCP/IP, i
IEC61850, va |IEC60870-5-104/101.
Il |VAT LIEU
Cép ngim 22kV-Cu-3x240mm2-Chdng thim nuéc; Man chin bang dong; £ .
L e?gp ki loai dii bang kép: Céch diéngXLPE 940 m 101 Son chong chéy
2 |Hop diu cép 22kV Cu/3x240mm2-Ngoai troi-Co ngét lanh kiéu co rdt bo 1
3 |Hop dau cap T-plug 22kV 3x240mm2 bo 0 Cap kém h¢ théng BESS
4 |Phuy kién cép: Tron géi 1
Day dong boc cach dién hg &p - 1x70mm2- Céch dién PVC m 10
Pau cot 70mm2 cai 2
Bién tén cap céi 1
Bién tén ngurdi lam dau cap céi 1
5 |Ong nhyaxoin HDPE D195/150 m 10
11l |HE THONG TIEP BIA
1 |Day ndi dat 14, ma kém m 300
2 |Cocnbi dit 22, L=3m, ma kém céi 14
3 [cotiépdis Thép dep - 40x4x160, ma kém céi 14
4 |Day ndi Ién tru thiét bj vacot 12, ma kém m 50
5 |Keliénkét 12, L=0,3m, ma k&m céi 27
6 [Buldng, dai oc, vong dém ( bit co tiép dia) M12x40 b 30
IV |HE THONG CHIEU SANG
1 Aptomat 220VAC - 2P - 10A MCB-220VAC-10A céi 1
2 |peénphal ED 220VAC - 150W (kém phy kién Ip dit) 220V-150W bo 3
3 Déy dién CVV 2x4mm2 CVV-600V-2x4mm?2 m 100
4 |Ong nhyaxoin HDPE D20 m 60
V_ |THi NGHIEM
1 |Cép ngim 22kV-Cu-3x240mm2; Céch dién XLPE soi 2
2 |[TNhé théng tiép djatram HT 1
3 [Pdngvi phanhit thir HT 1




TBA 110KV SAN BAY NOI BAI (E1.42)

STT Ngi dung cong viéc M & hiéu, quy cach Ponvi | Sblweng Ghi chi
1 2 3 4 5
| |THIET BI
Ha théng Pin luu trir nang luong (14p dat trong Container 20ft) bao gdm thiét
bi chinh:
e Pin LiFhium-ion cong suat 2,5MW/§MWh ' He thing 4
- Hé thong phu tro: PCCC, BMS, Diéy hoa, Lam mél, ty dung, phu kién lap
dat hoan thién bao gom ca cap cap nguon cho hé thong diéu hoa, lam mét, cap
tin hiéu, c&p luc DC... ddu ndi dén cac bo PCS.
Ha théng chuyén dbi nang lwgng va phan phdi (Lap dat trong Container) bao
gdm thiét bi chinh:
- Heé thang chuyén déi cong sudt va diéu khién PCS 6 lirgng dép img cong Céng suit MBA (tdi thidu
suat SMW (tap trung l& 1 thiet b hogc ghép noi chuoi nhiéu thiét by) 5000KVA) vadién &p thir cép,
5 TSR — A - S0 cudn thir cap, to dau day
2 ;hg";ﬁ gz‘;fg:‘ﬁéﬁ?é;ggos’;v’*( )-céch dién plug-in: 01 Méy (dién &p ha Hethéng | 2 |MBA c6 thé diéu chinh phy
: ik — thudc dién &p dau racia PCS
- Tu RMU-22kV-kiéu modular/compact-3 ngian (2CD+1MC) - c6 ket noi hoic theo tinh todn cianha
SCADA/c6 diu khién xa sin xuét
- Hé théng phu trg: PCCC, Biéu hoa, phy kién l3p dit hoan thi¢n bao gom ca
c&p cép ngudn cho hé théng diéu hoa, 1am mét, tu duing, cap tin higu, Cap luc
dau noi trr gittaPCS-MBA-RMU...
Hg théng diéu'khién, giam sét vathu thap dir ligu (SCADA&EMS) yéu ciu cd
3 giao thi.rc Yél két noi .d'u'q’c v6i phan mé[n di.éu khién hi¢n hiru dang duoc sir He théng 1
dung tai cac Tram bien &p thdng qua céc Giao thirc Modbus TCP/IP, i
IEC61850, va |IEC60870-5-104/101.
Il |VAT LIEU
Cép ngim 22kV-Cu-3x240mm2-Chdng thim nuéc; Man chin bang dong; £ .
L e?gp ki loai dii bang kép: Céch diéngXLPE 940 m 105 Son chong chéy
2 |Hop diu cép 22kV Cu/3x240mm2-Ngoai troi-Co ngét lanh kiéu co rdt bo 1
3 |Hop dau cap T-plug 22kV 3x240mm2 bo 0 Cap kém h¢ théng BESS
4 |Phuy kién cép: Tron géi 1
Day dong boc cach dién hg &p - 1x70mm2- Céch dién PVC m 10
Pau cot 70mm2 cai 2
Bién tén cap céi 1
Bién tén ngurdi lam dau cap céi 1
5 |Ong nhyaxoin HDPE D195/150 m 10
11l |HE THONG TIEP BIA
1 |Day ndi dat 14, ma kém m 350
2 |Cocnbi dit 22, L=3m, ma kém céi 14
3 [cotiépdis Thép dep - 40x4x160, ma kém céi 14
4 |Day ndi Ién tru thiét bj vacot 12, ma kém m 50
5 |Keliénkét 12, L=0,3m, ma k&m céi 27
6 [Buldng, dai oc, vong dém ( bit co tiép dia) M12x40 b 30
IV |HE THONG CHIEU SANG
1 Aptomat 220VAC - 2P - 10A MCB-220VAC-10A céi 1
2 |peénphal ED 220VAC - 150W (kém phy kién Ip dit) 220V-150W bo 3
3 Déy dién CVV 2x4mm2 CVV-600V-2x4mm?2 m 100
4 |Ong nhyaxoin HDPE D20 m 60
V_ |THi NGHIEM
1 |Cép ngim 22kV-Cu-3x240mm2; Céch dién XLPE soi 2
2 |[TNhé théng tiép djatram HT 1
3 [Pdngvi phanhit thir HT 1




TBA 110KV PONG ANH (E1.1)

STT Ngi dung cong viéc M & hiéu, quy cach Ponvi | Sblweng Ghi chi
1 2 3 4 5
| |THIET BI
Ha théng Pin luu trir nang luong (14p dat trong Container 20ft) bao gdm thiét
bi chinh:
e Pin LiFhium-ion cong suat 2,5MW/§MWh ' He thing 4
- Hé thong phu tro: PCCC, BMS, Diéy hoa, Lam mél, ty dung, phu kién lap
dat hoan thién bao gom ca cap cap nguon cho hé thong diéu hoa, lam mét, cap
tin hiéu, c&p luc DC... ddu ndi dén cac bo PCS.
Ha théng chuyén dbi nang lwgng va phan phdi (Lap dat trong Container) bao
gdm thiét bi chinh:
- Heé thang chuyén déi cong sudt va diéu khién PCS 6 lirgng dép img cong Céng suit MBA (tdi thidu
suat SMW (tap trung l& 1 thiet b hogc ghép noi chuoi nhiéu thiét by) 5000KVA) vadién &p thir cép,
5 TSR — A - S0 cudn thir cap, to dau day
2 ;hg";ﬁ gz‘;fg:‘ﬁéﬁ?é;ggos’;v’*( )-céch dién plug-in: 01 Méy (dién &p ha Hethéng | 2 |MBA c6 thé diéu chinh phy
: ik — thudc dién &p dau racia PCS
- Tu RMU-22kV-kiéu modular/compact-3 ngian (2CD+1MC) - c6 ket noi hoic theo tinh todn cianha
SCADA/c6 diu khién xa sin xuét
- Hé théng phu trg: PCCC, Biéu hoa, phy kién l3p dit hoan thi¢n bao gom ca
c&p cép ngudn cho hé théng diéu hoa, 1am mét, tu duing, cap tin higu, Cap luc
dau noi trr gittaPCS-MBA-RMU...
Hg théng diéu'khién, giam sét vathu thap dir ligu (SCADA&EMS) yéu ciu cd
3 giao thi.rc Yél két noi .d'u'q’c v6i phan mé[n di.éu khién hi¢n hiru dang duoc sir He théng 1
dung tai cac Tram bien &p thdng qua céc Giao thirc Modbus TCP/IP, i
IEC61850, va |IEC60870-5-104/101.
Il |VAT LIEU
Cép ngim 22kV-Cu-3x240mm2-Chdng thim nuéc; Man chin bang dong; £ .
L e?gp ki loai dii bang kép: Céch diéngXLPE 940 m 5 Son chong chéy
2 |Hop diu cép 22kV Cu/3x240mm2-Ngoai troi-Co ngét lanh kiéu co rdt bo 1
3 |Hop dau cap T-plug 22kV 3x240mm2 bo 0 Cap kém h¢ théng BESS
4 |Phuy kién cép: Tron géi 1
Day dong boc cach dién hg &p - 1x70mm2- Céch dién PVC m 10
Pau cot 70mm2 cai 2
Bién tén cap céi 1
Bién tén ngurdi lam dau cap céi 1
5 |Ong nhyaxoin HDPE D195/150 m 10
11l |HE THONG TIEP BIA
1 |Day ndi dat 14, ma kém m 350
2 |Cocnbi dit 22, L=3m, ma kém céi 14
3 [cotiépdis Thép dep - 40x4x160, ma kém céi 14
4 |Day ndi Ién tru thiét bj vacot 12, ma kém m 50
5 |Keliénkét 12, L=0,3m, ma k&m céi 27
6 [Buldng, dai oc, vong dém ( bit co tiép dia) M12x40 b 30
IV |THI NGHIEM
1 | Cép ngim 22kV-Cu-3x240mm2; Céch di¢n XLPE Soi 2
2 [TNhé théng tiép diatram HT 1
3 [Pdngvi phanhit thir HT 1




BANG THONG KE PHAN THi NGHIEM

STT

Tén VITB

Pon vi

S6 lwong

Ghi chu

Tram bién ap 110kV E1.47 Long Bién

Thi nghiém

HT

Ta may cit xuit tuyén 22kV

tu

MGJi ti bao gdm:

Hop bd bao vé qua dong k¥ thuat sb gdm cac chiic ning:

Bo

+ Bao vé€ qua dong c6 hudng pha va dat (F67/67N)
+ Bao vé qua dong cit nhanh va c6 thoi gian (F50/51)

+ Bao vé qua dong cham dat cat nhanh va co thoi gian (F50/51N)

+ Bao vé chdng hu hong méy cit (F50BF)

+ Giam sat mach cit (F74)

+ Trip/lockout (F86)

+ Bao vé dién ap (27/59)

+ Bao vé tan sd (F81)

+ Tu dong dong lai (F79)

+ Dicu khi€n mirc ngin (BCU)

+ Ghi sy ¢6 (FR)

+ Giam sat mach dong mach ép

Thi nghi¢m mach dong ap:

H¢ thong mach dong dién 3 pha

HT

Thi nghiém mach diéu khién:

H¢ thong mach diéu khién may cit

HT

Hé théng mach diéu khién dao noi dat

HT

Thi nghi¢gm hé thong mach khdc:

Hé théng mach bao vé

HT

Hé thdng mach so d6 logic (diéu khién, bao vé, truyén cit)

HT

Hé thong mach diéu khién tich hop mirc ngin

HT

Hé théng mach tin hiéu

cai

N | = [ = | —

11

Tram bién ap 110kV E1.41 Mai lam

Thi nghiém

HT

[

Ta may cit xuat tuyén 22kV

th

MGai ti bao gdm:

Hop bd bao vé qua dong k¥ thuat s6 gom cac chiic ning:

+ Bao vé qua dong c6 hudng pha va dat (F67/67N)
+ Bao vé qua dong cit nhanh va co thoi gian (F50/51)

+ Bao vé qua dong cham dét cit nhanh va co thoi gian (F50/51N)

+ Bao vé chong hu hong méy cat (F5S0BF)

+ Giam sat mach cit (F74)

+ Trip/lockout (F86)

+ Bao vé dién ap (27/59)

+ Béo vé tan so (F81)

+ Tu dong dong lai (F79)

+ Piéu khién mirc ngin (BCU)

+ Ghi su ¢d (FR)

+ Giam sat mach dong mach ap

Thi nghiém mach dong dp:

Hé thong mach dong dién 3 pha

HT

Thi nghi¢gm mach diéu khién:

Hé thong mach diéu khién may cat

HT

Hé théng mach diéu khién dao ndi dat

HT

Thi nghiém hé thong mach khdc:

Hé théng mach bao vé

HT

Hé thong mach so d6 logic (diéu khién, bao vé, truyén cit)

HT

H¢ thong mach diéu khién tich hop mirc ngin

HT

Hé théng mach tin hiéu

cai

N = | = [ —
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I

Tram bién ap 110kV E1.42 San bay Noi Bai

Thi nghiém

HT

Ta may cit xuit tuyén 22kV

tu

MGJi ti bao gdm:

Hop bd bao vé qua dong k¥ thuat sb gdm cac chirc ning:

+ Bao vé qua dong c6 hudng pha va dat (F67/67N)
+ Bao vé qua dong cit nhanh va c6 thoi gian (F50/51)

+ Bao vé qua dong cham dat cat nhanh va co thoi gian (F50/51N)

+ Bao vé chong hu hong méy cit (F50BF)

+ Giam sat mach cit (F74)

+ Trip/lockout (F86)

+ Bao vé dién ap (27/59)

+ Bao vé tan sd (F81)

+ Tu dong dong lai (F79)

+ Piéu khién mtrc ngin (BCU)

+ Ghi sy ¢6 (FR)

+ Giam sat mach dong mach ép

Thi nghi¢m mach dong ap:

H¢ thong mach dong dién 3 pha

HT

Thi nghiém mach diéu khién:

H¢ thong mach diéu khién may cit

HT

Hé théng mach diéu khién dao noi dat

HT

Thi nghi¢gm hé thong mach khdc:

Hé théng mach bao vé

HT

Hé thdng mach so d6 logic (diéu khién, bao vé, truyén cit)

HT

Hé thong mach diéu khién tich hop mirc ngin

HT

Hé théng mach tin hiéu

cai

N = [ = | —

IV

Tram bién ap 110kV E1.1 Péng Anh

Thi nghiém

HT

[

Ta may cit xuat tuyén 22kV

th

MGai ti bao gdm:

Hop bd bao vé qua dong k¥ thuat s6 gom cac chiic ning:

+ Bao vé qua dong c6 hudng pha va dat (F67/67N)
+ Bao vé qua dong cit nhanh va co thoi gian (F50/51)

+ Bao vé qua dong cham dét cit nhanh va co thoi gian (F50/51N)

+ Bao vé chong hu hong méy cat (F5S0BF)

+ Giam sat mach cit (F74)

+ Trip/lockout (F86)

+ Bao vé dién ap (27/59)

+ Béo vé tan so (F81)

+ Tu dong dong lai (F79)

+ Piéu khién mirc ngin (BCU)

+ Ghi su ¢d (FR)

+ Giam sat mach dong mach ap

Thi nghiém mach dong dp:

Hé thong mach dong dién 3 pha

HT

Thi nghi¢gm mach diéu khién:

Hé thong mach diéu khién may cat

HT

Hé théng mach diéu khién dao ndi dat

HT

Thi nghiém hé thong mach khdc:

Hé théng mach bao vé

HT

Hé thong mach so d6 logic (diéu khién, bao vé, truyén cit)

HT

H¢ thong mach diéu khién tich hop mirc ngin

HT

Hé théng mach tin hiéu

cai

[\S) I JEE N
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BANG THONG KE THIET BI VAT LIEU CAMERA GIAM SAT, PO XA

STT Tén VITB Pon vi | S6 lwong | Ghi chi
1 Tram bién 4p 110kV E1.47 Long Bién
1 Camera PTZ ngoai troi (bao gdm camera, gia dd, gong, phu kién 1ip dit) Cai 1
2 |B6 cit sét cho Camera (SP) Bo 1
3 B chuyén déi quang dién Bo§ 2
4 [Hop k¥ thuit Inox304 (bao gdm gong lip dit titn cot thép) Bo 1
5 Cép quang 4 sgi m 150
6 |Ong nhya xoin HDPE-D20 m 150
7 Ong rudt ga (ludn cap ngudn, cap tin hidu trén cot thép) m 10
II  |Tram bién ap 110kV E1.41 Mai lAm
1 Camera PTZ ngoai troi (bao gdm camera, gia dd, gong, phu kién 1ap dit) Cai 1
2 |B6 cit sét cho Camera (SP) Bo 1
3 B chuyén déi quang dién Bo 2
4 [Hop k¥ thuit Inox304 (bao gdm gong lip dit titn cot thép) Bo 1
5 Cép quang 4 sgi m 150
6 |Ong nhya xoin HDPE-D20 m 150
7 Ong rudt ga (ludn cap ngudn, cap tin hiéu trén cot thép) m 10
II  |Tram bién 4p 110kV E1.42 San bay Noi Bai
1 Camera PTZ ngoai troi (bao gdm camera, gia dd, gong, phu kién lip dit) Cai 1
2 |B6 cit sét cho Camera (SP) Bo 1
3 B chuyén déi quang dién Bo 2
4 [Hop k¥ thuit Inox304 (bao gom gong lip dit titn cot thép) Bo 1
5 Cép quang 4 sgi m 150
6 |Ong nhya xoin HDPE-D20 m 150
7 Ong rudt ga (ludn cap ngudn, cap tin hiéu trén cot thép) m 10
IV [Tram bién 4p 110kV E1.1 Pong Anh (T4n dung camera, cong to, thiét bi do xa hién trang)




BANG THONG KE THIET BI VAT LIEU HE THONG PIEU KHIEN VA GHEP NOI SCADA

STT Tén VITB Ponvi | S6lwong| Ghicha
A |Tram bién 4p 110kV E1.47 Long Bién
I  |Vat tw, thiét bi mua méi
1 My tinh chi SCADA & EMS (May tinh céng nghiép) da bao gdm Ban Bo 1
phim va chudt j
Dam bao day
Switch quang cong nghiép (IEC 61850)-layer 2 cung cap: 4 cong combo n du cong cho
2 PSP z Bo 1 A
+ 8 cong dién + 24 cong quang da mode PCS phéan tan
hoac tap trung
3 Man hinh 27" (01 cho may tinh chi SCADA & EMS ) cai 1
4 |Thiét bj twong lira Firewall Bo 1
5 |Ta EMS Rack 19" (W800xD800xH2200) Ta 1
6 Cap quang Multimode (lqai c’!ﬁc san) (két ndi tir PCS, BMS dén may m 600
tinh SCADA & EMS) (két noi tir role tt RMU dén switch)
7 Cap mang UTP 4P CAT6 m 300
8 Dau cap mang RJ45 kém color boot va nhin sb hiéu dau 40
9 Ong xoan HDPE D40/30 (ludn cip mang va cp quang) m 600
10 |Day ddng boc cach dién ha ap 1x1,5 mm” cach dién PVC m 20
II  [Thi nghiém hi¢u chinh, kiém tra, thi nghiém dudng truyén tin hi¢u
1 Cai dat khai bao Firewall Bo 1
2 |Cai dat khai bao Switch quang layer 3 Bo 1
3 Cai dat khai bao thiét bi dinh tuyén Router Bo 1
4 |Po thir ludng sé tai tram. Loai ludng 2Mb/s ludng 2
III  [Khai bdo, thi nghiém va test
1 |Tai TBA, Bl, X6 Heé thong 1
2 |Test point to point & end to end Hé thong 1
Nhan cong két ndi va kiém tra dit lidu thiét bi IEDs trong pham vi du 4n
vé hé théng doc ban ghi sy cb tai tram va trung tam diéu khién, trung
tdm giam sat X06.
- S6 luong role can thyc hién: role,phia trung thé trgng pham vi du an Nhan
3 - No6i dung cong viéc: thuc hién kiém tra dir li¢u thiét bi IEDs trong K 2
. . A LA LA ) . . N A A cong
pham vi du an vé hé thong doc ban ghi sy ¢0 tai tram va trung tam diéu
khién, trung tim giam sat X06.
- Thoi gian thyuc hién cong viéc: 2 k¥ su bac 4/8 lam déng thoi tai 1 thoi
diém & tram va trung tim diu khién, trung tim giam sat X06"
4  [Nhan cong Kkét ndi cég hinh, cai dat, kiém tra dit lidu va kiém tra dit liéu | Nhan g
hé thong BESS tur thiét bi tai tram 1én mdy tinh Server/EMS cong
s |Nhan cong két ndi cdu hinh, cai dat, kiém tra di liéu hé thong BESS tir | Nhan 5
tram ve Trung tdm giam sat X06 cong
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B |Tram bién ap 110kV E1.41 Mai lim
I  |Vat tw, thiét bi mua méi
| May tinh chi SCADA & EMS (M4y tinh céng nghiép) da bao gém Ban Bo 1
phim va chudt ’
Pam bao diy
Switch quang cong nghiép (IEC 61850)-layer 2 cung cap: 4 cdng combo N du cbng cho
2 2 o 2 Bo 1 L,
+ 8 cong dién + 24 cong quang da mode ’ PCS phan tan
hodc tap trung
3 [Man hinh 27" (01 cho may tinh chii SCADA & EMS ) cai 1
4 |Thiét bj tuong lira Firewall Bo 1
5 |Tu EMS Rack 19" (W800xD800xH2200) T 1
6 Céap quang Multimode (lqai d}’lC san) (két ndi tir PCS, BMS dén may m 600
tinh SCADA & EMS) (két noi tir role tt RMU dén switch)
7 Cép mang UTP 4P CAT6 m 300
8  |Péau cap mang RJ45 kém color boot va nhén s6 hiéu dau 40
9  |Ong xodn HDPE D40/30 (ludn cap mang va cap quang) m 600
10 |Day ddng boc cach dién ha ap 1x1,5 mm” cach dién PVC m 20
II  |Thi nghiém hiéu chinh, kiém tra, thi nghiém dwdng truyén tin hiéu
1 Cai dat khai bao Firewall Bo 1
2 Cai dat khai bao Switch quang layer 3 Bo 1
3 [Cai dat khai béo thiét bj dinh tuyén Router Bo 1
4 |Po thir lung sb tai tram. Loai ludng 2Mb/s ludng 2
II1  |Khai bao, thi nghi€m va test
1 |Tai TBA, BI, X6 Ha théng 1
2 Test point to point & end to end Hé théng 1
"Nhan cong két ndi va kiém tra dir liéu thiét bi IEDs trong pham vi du
an vé hé théng doc ban ghi su ¢6 tai tram va trung tam diéu khién, trung
tam giam sat X06.
- S6 lugng role can thyc hién: role phia trung thé trong pham vi du an
3 - N6i dung cong viéc: thuc hién kiém tra dir liéu thiét bi IEDs trong Cong 2
pham vi du an vé hé théng doc ban ghi sy ¢d tai tram va trung tam diéu
khién, trung tAm giam sat X06.
- Thoi gian thyc hién cong viée: 2 k¥ su bac 4/8 1am déng thoi tai 1 thoi
diém & tram va trung tdm diéu khién, trung tdm giam sat X06"
4 [Nhan cong Kkét ndi cég hinh, cai dat, kiém tra dit liéu va kiém tra dit liéu | Nhan g
hé thong BESS tur thiét bi tai tram 1én mdy tinh Server/EMS cong
s |Nhan cong két ndi cdu hinh, cai dat, kiém tra di liéu hé thong BESS tir | Nhan 5
tram ve Trung tdm giam sat X06 cong
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C  |Tram bién ap 110kV E1.42 San bay Ngi Bai
I  |Vat tw, thiét bi mua méi
| My tinh chit SCADA & EMS (May tinh céng nghiép) da bao gdm Ban Bo 1
phim va chudt ’
Pam bao diy
Switch quang cong nghiép (IEC 61850)-layer 2 cung cap: 4 cdng combo N du cbng cho
2 2 o 2 Bo 1 L,
+ 8 cong dién + 24 cong quang da mode ’ PCS phéan tan
hodc tap trung
3 [Man hinh 27" (01 cho may tinh chii SCADA & EMS ) cai 1
4 |Thiét bj tuong lira Firewall Bo 1
5 |Tu EMS Rack 19" (W800xD800xH2200) T 1
¢ |Cép quang Multimode (loai diic san) (két ndi tir PCS, BMS dén may n 600
tinh SCADA & EMS) (két noi tir role th RMU dén switch)
7 Cép mang UTP 4P CAT6 m 300
8  |Péau cap mang RJ45 kém color boot va nhén s6 hiéu dau 40
9  |Ong xodn HDPE D40/30 (ludn cap mang va cap quang) m 600
10 |Day ddng boc cach dién ha ap 1x1,5 mm” cach dién PVC m 20
II  |Thi nghiém hiéu chinh, kiém tra, thi nghiém dwdng truyén tin hiéu
1 Cai dat khai bao Firewall Bo 1
2 Cai dat khai bao Switch quang layer 3 Bo 1
3 [Cai dat khai béo thiét bj dinh tuyén Router Bo 1
4 |Po thir lung sb tai tram. Loai ludng 2Mb/s ludng 2
II1  |Khai bao, thi nghi€m va test
1 |Tai TBA, BI, X6 Ha théng 1
2 Test point to point & end to end Hé théng 1
"Nhan cong két ndi va kiém tra dir liéu thiét bi IEDs trong pham vi du
an vé hé théng doc ban ghi su ¢6 tai tram va trung tam diéu khién, trung
tam giam sat X06.
- S6 lugng role can thyc hién: role phia trung thé trong pham vi du an
3 - No6i dung cong viéc: thuc hién kiém tra dir liéu thiét bi IEDs trong Cong 2
pham vi du an vé hé théng doc ban ghi sy ¢d tai tram va trung tam diéu
khién, trung tAm giam sat X06.
- Thoi gian thyc hién cong viée: 2 k¥ su bac 4/8 1am déng thoi tai 1 thoi
diém & tram va trung tdm diéu khién, trung tim giam sat X06"
4 Nhén'céng két ndi cég hinh, cai dat, kiém tra dit liéu va kiém tra dit liéu | Nhan 3
hé thong BESS tur thiét bi tai tram 1én may tinh Server/EMS cong
5 Nhan qéng két ndi ciu hinh, cai dat, kiém tra dir liéu hé théng BESS tir Nhéan )
tram v€ Trung tdm giam sat X06 cong
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D [Tram bién ap 110kV E1.1 Péng Anh
I  |Vat tw, thiét bi mua méi
| My tinh chit SCADA & EMS (May tinh céng nghiép) da bao gdm Ban Bo 1
phim va chudt ’
Pam bao diy
Switch quang cong nghiép (IEC 61850)-layer 2 cung cap: 4 cdng combo N du cbng cho
2 2 o 2 Bo 1 L,
+ 8 cong dién + 24 cong quang da mode ’ PCS phéan tan
hodc tap trung
3 [Man hinh 27" (01 cho may tinh chii SCADA & EMS ) cai 1
4 |Thiét bj tuong lira Firewall Bo 1
5 |Tu EMS Rack 19" (W800xD800xH2200) T 1
¢ |Cép quang Multimode (loai diic san) (két ndi tir PCS, BMS dén may n 600
tinh SCADA & EMS) (két noi tir role th RMU dén switch)
7 Cép mang UTP 4P CAT6 m 300
8  |Péau cap mang RJ45 kém color boot va nhén s6 hiéu dau 40
9  |Ong xodn HDPE D40/30 (ludn cap mang va cap quang) m 600
10 |Day ddng boc cach dién ha ap 1x1,5 mm” cach dién PVC m 20
II  |Thi nghiém hiéu chinh, kiém tra, thi nghiém dwdng truyén tin hiéu
1 Cai dat khai bao Firewall Bo 1
2 Cai dat khai bao Switch quang layer 3 Bo 1
3 [Cai dat khai béo thiét bj dinh tuyén Router Bo 1
4 |Po thir lung sb tai tram. Loai ludng 2Mb/s ludng 2
II1  |Khai bao, thi nghi€m va test
1 |Tai TBA, BI, X6 Ha théng 1
2 Test point to point & end to end Hé théng 1
"Nhan cong két ndi va kiém tra dir liéu thiét bi IEDs trong pham vi du
an vé hé théng doc ban ghi su ¢6 tai tram va trung tam diéu khién, trung
tam giam sat X06.
- S6 lugng role can thyc hién: role phia trung thé trong pham vi du an
3 - No6i dung cong viéc: thuc hién kiém tra dir liéu thiét bi IEDs trong Cong 2
pham vi du an vé hé théng doc ban ghi sy ¢d tai tram va trung tam diéu
khién, trung tAm giam sat X06.
- Thoi gian thyc hién cong viée: 2 k¥ su bac 4/8 1am déng thoi tai 1 thoi
diém & tram va trung tdm diéu khién, trung tim giam sat X06"
4 Nhén'céng két ndi cég hinh, cai dat, kiém tra dit liéu va kiém tra dit liéu | Nhan 3
hé thong BESS tur thiét bi tai tram 1én may tinh Server/EMS cong
5 Nhan qéng két ndi ciu hinh, cai dat, kiém tra dir liéu hé théng BESS tir Nhéan )
tram v€ Trung tdm giam sat X06 cong

Page 4 of 4




BANG THONG KE KHAI BAO THI NGHIEM VA TEST HE THONG SCADA

STT Tén cong tac / Dién giai khdi lwgng Pon vi Khoi
lugng
A TRAM BIEN AP 110KV E1.47 LONG BIEN
Il  |KIEM TRA VA HIEU CHINH POINT - TO - POINT
1 Kiém tra va hiéu chinh Point - To - Point cac tin hiéu AI (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh Point - To - Point c4c tin hi¢u Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu AO tin hiéu 69
VI  |KIEM TRA VA HIEU CHINH END - TO - END VOI B1
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 69
VIII KIEM TRA VA HIEU CHINH END - TO - END VOI
TTGSX6
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 48
2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 57
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 153
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DO tin hiéu 0
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 0
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 0
x |KHAI ‘BAO‘CAU H‘;NH, XAY DUNG CO SO DU LIEU
VA MAN HINH HIEN THI
Tai Tram bién ap
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 U R ngan 12
Lo tong/ 10 ra 22kV
Tai Trung tim Diéu d B1
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 U R ngan 12
Lo tong/ 10 ra 22kV
Tai Trung tim gidm sat X6
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS doi voi 3
1 RS ngin 12
Lo tong/ 10 ra 22kV
B TRAM BIEN AP 110KV E1.41 MAI LAM
III |KIEM TRA VA HIEU CHINH POINT - TO - POINT
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1 Kiém tra va hiéu chinh Point - To - Point c4c tin hi¢u Al (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu AO tin hiéu 69
VI  |KIEM TRA VA HIEU CHINH END - TO - END VOI Bl
1 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh End - To - End cac tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh End - To - End cac tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 69
VIII KIEM TRA VA HIEU CHINH END - TO - END VOI
TTGSX6
1 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (3pha) tin hiéu 48
2 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al tin hiéu 57
4 Kiém tra va hiéu chinh End - To - End c4c tin hiéu SI tin hiéu 153
5 Kiém tra va hiéu chinh End - To - End cac tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 0
7 Kiém tra va hiéu chinh End - To - End c4c tin hiéu SO tin hiéu 0
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 0
x [KHAI BAO CAU HINH, XAY DUNG CO SO DU LIEU
VA MAN HINH HIEN THI
Tai Tram bién ap
| Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS d6i voi nodin 12
Lo tong/ 16 ra 22kV &
Tai Trung tim DPiéu d B1
| Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS d6i voi nedin 12
Lo tong/ 16 ra 22kV &
Tai Trung tim giam sat X6
| Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS d6i voi nedin 12
Lo tong/ 16 ra 22kV &
C TRAM BIEN AP 110KV E1.42 SB NOI BAI
Il |KIEM TRA VA HIEU CHINH POINT - TO - POINT
1 Kiém tra va hiéu chinh Point - To - Point c4c tin hi¢u Al (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DI tin hiéu 17
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6 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu AO tin hiéu 69
VI  |KIEM TRA VA HIEU CHINH END - TO - END VOI B1
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 69
VIII KIEM TRA VA HIEU CHINH END - TO - END VOI
TTGSX6
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 48
2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al tin hiéu 57
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 153
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 0
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 0
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 0
x  |KHAI BAO CAU HINH, XAY DUNG CO SO DU LIEU
VA MAN HINH HIEN THI
Tai Tram bién ap
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 PSR ngin 12
Lo tong/ 10 ra 22kV
Tai Trung tim Diéu do B1
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 RS ngin 12
Lo tong/ 10 ra 22kV
Tai Trung tim gidm sit X6
Xay dung co so dit liéu trén RTU/Gateway, DCS/SAS doi voi 3
1 RS ngin 12
Lo tong/ 10 ra 22kV
D TRAM BIEN AP 110KV E1.1 PONG ANH
III |KIEM TRA VA HIEU CHINH POINT - TO - POINT
1 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al (3pha) tin hiéu 116
2 Kiém tra va hiéu chinh Point - To - Point c4c tin hi¢u Al (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh Point - To - Point cac tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh Point - To - Point céc tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu AO tin hiéu 69
VI  |KIEM TRA VA HIEU CHINH END - TO - END VOI B1
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 116
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2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 189
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 53
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DO tin hiéu 13
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 4
8 Kiém tra va hiéu chinh End - To - End cac tin hiéu AO tin hiéu 69
VIII KIEM TRA VA HIEU CHINH END - TO - END VOI
TTGSX6
1 Kiém tra va hiéu chinh End - To - End cac tin hiéu Al (3pha) tin hiéu 48
2 Kiém tra va hiéu chinh End - To - End céc tin hi¢u AI (1pha) tin hiéu 0
3 Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 57
4 Kiém tra va hiéu chinh End - To - End cac tin hiéu SI tin hiéu 153
5 Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 17
6 Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 0
7 Kiém tra va hiéu chinh End - To - End céac tin hiéu SO tin hiéu 0
8 Kiém tra va hiéu chinh End - To - End c4c tin hiéu AO tin hiéu 0
x  |KHAI ‘BAO‘CAU H‘;NH, XAY DUNG CO SO DU LIEU
VA MAN HINH HIEN THI
Tai Tram bién ap
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 A A ngin 12
Lo tong/ 10 ra 22kV
Tai Trung tim Diéu d B1
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 U R ngan 12
Lo tong/ 10 ra 22kV
Tai Trung tim gidm sit X6
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi 3
1 RS ngin 12
Lo tong/ 10 ra 22kV
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PHU LUC 1.1: DANH SACH TiN HIEU TRAO POI VE TRUNG TAM
PIEU KHIEN HTP TP HA NOI



Phu lyc 1.1 .
DANH SACH TiN HIEU SCADA EMS 01 TRAM PIEN HINH

DANH SACH TIN HIEU PO LUONG (AI)

STT | Tén ngén 10 Tén tin hi¢u IEC Type Unit
0:MANUAL
2:ENERGY SHIFTING
1 EMS Control Mode 13 4-SCHEDULER
8:PEAK SHAVING
0:OFF
1:REACTIVE POWER
2 AVC Control Mode 13 3-=POWER FACTOR
5:VOLTAGE
3 SoC of group 13 %
4 Available discharge Energy 13 MWh
5 Available Charge Energy 13 MWh
6 Bess Active Power 13 MW
7 Active Power Ramp Rate Setpoint 13
8 Active Power Setpoint 13
9 BESS SOC Setpoint 13
10 BESS SOC Charge Cut-off Setpoint 13
11 BESS SOC Discharge Cut-off Setpoint 13
12 Reactive Power Ramp rate Setpoint 13
13 Reactive Power Setpoint 13
14 Power Factor Setpoint 13
15 Voltage Setpoint 13
16 Peak Shaving: Pmax Setpoint 13
17 Peak Shaving: Pmin Setpoint 13
18 Scheduler: Cycle 01 Setpoint 13
19 Scheduler: Cycle 02 Setpoint 13
20 Scheduler: Cycle 03 Setpoint 13
21 Scheduler: Cycle 04 Setpoint 13
22 Scheduler: Cycle 05 Setpoint 13
23 Scheduler: Cycle 06 Setpoint 13
24 Scheduler: Cycle 07 Setpoint 13
25 Scheduler: Cycle 08 Setpoint 13
26 EMS  |Scheduler: Cycle 09 Setpoint 13
27 Scheduler: Cycle 10 Setpoint 13
28 Scheduler: Cycle 11 Setpoint 13
29 Scheduler: Cycle 12 Setpoint 13
30 Scheduler: Cycle 13 Setpoint 13
31 Scheduler: Cycle 14 Setpoint 13
32 Scheduler: Cycle 15 Setpoint 13
33 Scheduler: Cycle 16 Setpoint 13
34 Scheduler: Cycle 17 Setpoint 13
35 Scheduler: Cycle 18 Setpoint 13
36 Scheduler: Cycle 19 Setpoint 13
37 Scheduler: Cycle 20 Setpoint 13
38 Scheduler: Cycle 21 Setpoint 13
39 Scheduler: Cycle 22 Setpoint 13
40 Scheduler: Cycle 23 Setpoint 13




41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Scheduler: Cycle 24 Setpoint 13
Scheduler: Cycle 25 Setpoint 13
Scheduler: Cycle 26 Setpoint 13
Scheduler: Cycle 27 Setpoint 13
Scheduler: Cycle 28 Setpoint 13
Scheduler: Cycle 29 Setpoint 13
Scheduler: Cycle 30 Setpoint 13
Scheduler: Cycle 31 Setpoint 13
Scheduler: Cycle 32 Setpoint 13
Scheduler: Cycle 33 Setpoint 13
Scheduler: Cycle 34 Setpoint 13
Scheduler: Cycle 35 Setpoint 13
Scheduler: Cycle 36 Setpoint 13
Scheduler: Cycle 37 Setpoint 13
Scheduler: Cycle 38 Setpoint 13
Scheduler: Cycle 39 Setpoint 13
Scheduler: Cycle 40 Setpoint 13
Scheduler: Cycle 41 Setpoint 13
Scheduler: Cycle 42 Setpoint 13
Scheduler: Cycle 43 Setpoint 13
Scheduler: Cycle 44 Setpoint 13
Scheduler: Cycle 45 Setpoint 13
Scheduler: Cycle 46 Setpoint 13
Scheduler: Cycle 47 Setpoint 13
Scheduler: Cycle 48 Setpoint 13




Phu luc 1.1

DANH SACH TiN HIEU SCADA EMS 01 TRAM DIEN HINH

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngan 1§ Tén tin hi¢u IEC Type
1 Frequency Enable 30
2 EMS Over Frequency Detected 30
3 Under Frequency Detected 30




Phu luc 1.1 )
DANH SACH TIN HIEU SCADA EMS 01 TRAM DIEN HINH

DANH SACH TIN HIEU PIEU KHIEN (SO)

STT Tén ngin 10 Tén tin hiéu 1EC Type
1 EMS Frequency Enable Control 45
2 EMS Start/Stop Control 45




Phu luc 1.1

DANH SACH TiN HIEU SCADA EMS 01 TRAM DPIEN HiINH

DANH SACH TiN HIEU SETPOINT

STT Tén ngan 19 Tén tin hi¢u IEC Type
1 Active Power Ramp Rate Setpoint 50
2 Active Power Setpoint 50
3 EMS Control Mode Setpoint 50
4 BESS SOC Setpoint 50
5 BESS SOC Charge Cut-off Setpoint 50
6 BESS SOC Discharge Cut-off Setpoint 50
7 AVC Control Mode Setpoint 50
8 Reactive Power Ramp Rate Setpoint 50
9 Reactive Power Setpoint 50
10 Power Factor Setpoint 50
11 Voltage Setpoint 50
12 Peak Shaving: Pmax Setpoint 50
13 Peak Shaving: Pmin Setpoint 50
14 Scheduler: Cycle 01 Setpoint 50
15 Scheduler: Cycle 02 Setpoint 50
16 Scheduler: Cycle 03 Setpoint 50
17 Scheduler: Cycle 04 Setpoint 50
18 Scheduler: Cycle 05 Setpoint 50
19 Scheduler: Cycle 06 Setpoint 50
20 Scheduler: Cycle 07 Setpoint 50

21 Scheduler: Cycle 08 Setpoint 50
22 Scheduler: Cycle 09 Setpoint 50
23 Scheduler: Cycle 10 Setpoint 50
24 Scheduler: Cycle 11 Setpoint 50
25 Scheduler: Cycle 12 Setpoint 50
26 Scheduler: Cycle 13 Setpoint 50
27 Scheduler: Cycle 14 Setpoint 50
28 EMS Scheduler: Cycle 15 Setpoint 50
29 Scheduler: Cycle 16 Setpoint 50
30 Scheduler: Cycle 17 Setpoint 50
31 Scheduler: Cycle 18 Setpoint 50
32 Scheduler: Cycle 19 Setpoint 50
33 Scheduler: Cycle 20 Setpoint 50
34 Scheduler: Cycle 21 Setpoint 50
35 Scheduler: Cycle 22 Setpoint 50
36 Scheduler: Cycle 23 Setpoint 50
37 Scheduler: Cycle 24 Setpoint 50
38 Scheduler: Cycle 25 Setpoint 50
39 Scheduler: Cycle 26 Setpoint 50
40 Scheduler: Cycle 27 Setpoint 50
41 Scheduler: Cycle 28 Setpoint 50
42 Scheduler: Cycle 29 Setpoint 50
43 Scheduler: Cycle 30 Setpoint 50
44 Scheduler: Cycle 31 Setpoint 50
45 Scheduler: Cycle 32 Setpoint 50
46 Scheduler: Cycle 33 Setpoint 50
47 Scheduler: Cycle 34 Setpoint 50
48 Scheduler: Cycle 35 Setpoint 50
49 Scheduler: Cycle 36 Setpoint 50
50 Scheduler: Cycle 37 Setpoint 50
51 Scheduler: Cycle 38 Setpoint 50




o}
Tén tin hi€u

STT Tén ngan 19 IEC Type
52 Scheduler: Cycle 39 Setpoint 50
53 Scheduler: Cycle 40 Setpoint 50
54 Scheduler: Cycle 41 Setpoint 50
55 Scheduler: Cycle 42 Setpoint 50
56 Scheduler: Cycle 43 Setpoint 50
57 Scheduler: Cycle 44 Setpoint 50
58 Scheduler: Cycle 45 Setpoint 50
59 Scheduler: Cycle 46 Setpoint 50
60 Scheduler: Cycle 47 Setpoint 50
61 Scheduler: Cycle 48 Setpoint 50




Phu luc 1.2 )
DANH SACH TIN HIEU SCADA ESS 01 TRAM PIEN HINH

DANH SACH TIN HIEU PO LUONG (AI)

STT Tén ngin 19 Tén tin hi¢u IEC Type Unit NOTE
ESS Temperature
1 13 °C
ESS Humidity
2 13 %
« 0: Initialization mode
« 1: Self check mode
* 2: Standby mode
3 ESS State 13 * 3: Running mode
* 4: Joining BCU mode
« 5: Emergency mode
* 6: Maintenance mode
4 Inside temperature — HVAC information 1 13 oC
5 Humidity — HVAC information 1 13 %
6 Inside temperature — HVAC information 2 13 °C
7 Humidity — HVAC information 2 13 %
8 BRMUO1 - Battery group current 13 A
9 BRMUOI - Battery group voltage 13 \
10 BRMUO1 - Battery group Charge power 13 KW
11 BRMUOI - Battery group Discharge power 13 KW
12 BRMUOI - SoC of group 13 %
13 BRMUOI - SoH of group 13 %
« 0: No warning
* 1: Warning
14 BRMUO1 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
15 ESS1 BRMUOI - Average temperature of rack — 13 oC
Single rack 1
BRMUOI - Average temperature of rack —
16 . 13 °C
Single rack 2
BRMUOI1 - Average temperature of rack —
17 . 13 °C
Single rack 3
BRMUOI - Average temperature of rack —
18 . 13 °C
Single rack 4
BRMUOI1 - Average temperature of rack —
19 . 13 °C
Single rack 5
BRMUOI - Average temperature of rack —
20 . 13 °C
Single rack 6
21 BRMUO2 - Battery group current 13 A
22 BRMUO?2 - Battery group voltage 13 \
23 BRMUO?2 - Battery group Charge power 13 KW
24 BRMUO2 - Battery group Discharge power 13 KW
25 BRMUO2 - SoC of group 13 %
26 BRMUO2 - SoH of group 13 %
« 0: No warning
* 1: Warning
27 BRMUO2 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUO2 - Average temperature of rack —
28 . 13 °C
Single rack 1
BRMUO2 - Average temperature of rack —
29 . 13 °C
Single rack 2
BRMUO2 - Average temperature of rack —
30 . 13 °C
Single rack 3
BRMUO2 - Average temperature of rack —
31 . 13 °C
Single rack 4
BRMUO2 - Average temperature of rack —
32 . 13 °C
Single rack 5
BRMUO2 - Average temperature of rack —
33 . 13 °C
Single rack 6




STT Tén ngan 1§ Tén tin hi¢u IEC Type Unit NOTE
1 ESS Temperature 13 °C
2 ESS Humidity 13 %
« 0: Initialization mode
« 1: Self check mode
* 2: Standby mode
3 ESS State 13 * 3: Running mode
* 4: Joining BCU mode
« 5: Emergency mode
 6: Maintenance mode
Inside temperature — HVAC information 1 o
4 13 C
5 Humidity — HVAC information 1 13 %
6 Inside temperature — HVAC information 2 13 °C
7 Humidity — HVAC information 2 13 %
8 BRMUO1 - Battery group current 13 A
9 BRMUOI - Battery group voltage 13 \
10 BRMUOI - Battery group Charge power 13 KW
11 BRMUO1 - Battery group Discharge power 13 KW
12 BRMUOI - SoC of group 13 %
13 BRMUOI - SoH of group 13 %
« 0: No warning
* 1: Warning
14 BRMUO1 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUOI - Average temperature of rack —
15 . 13 °C
Single rack 1
BRMUOI1 - Average temperature of rack —
16 . 13 °C
Single rack 2
ESS2 BRMUOI - Average temperature of rack —
17 . 13 °C
Single rack 3
BRMUOI1 - Average temperature of rack —
18 . 13 °C
Single rack 4
BRMUOI - Average temperature of rack —
19 . 13 °C
Single rack 5
20 BRMUOI - Average temperature of rack — 13 oC
Single rack 6
21 BRMUO?2 - Battery group current 13 A
22 BRMUO?2 - Battery group voltage 13 \Y
23 BRMUO?2 - Battery group Charge power 13 KW
24 BRMUO2 - Battery group Discharge power 13 KwW
25 BRMUO2 - SoC of group 13 %
26 BRMUO2 - SoH of group 13 %
« 0: No warning
* 1: Warning
27 BRMUO2 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUO2 - Average temperature of rack —
28 . 13 °C
Single rack 1
BRMUO2 - Average temperature of rack —
29 . 13 °C
Single rack 2
BRMUO2 - Average temperature of rack —
30 . 13 °C
Single rack 3
BRMUO2 - Average temperature of rack —
31 . 13 °C
Single rack 4
BRMUO2 - Average temperature of rack —
32 . 13 °C
Single rack 5
13 BRMUO2 - Average temperature of rack — 13 oC

Single rack 6




STT Tén ngan 1§ Tén tin hi¢u IEC Type Unit NOTE
1 ESS Temperature 13 °C
2 ESS Humidity 13 %
« 0: Initialization mode
« 1: Self check mode
* 2: Standby mode
3 ESS State 13 * 3: Running mode
* 4: Joining BCU mode
« 5: Emergency mode
 6: Maintenance mode
Inside temperature — HVAC information 1 o
4 13 C
5 Humidity — HVAC information 1 13 %
6 Inside temperature — HVAC information 2 13 °C
7 Humidity — HVAC information 2 13 %
8 BRMUO1 - Battery group current 13 A
9 BRMUOI - Battery group voltage 13 \
10 BRMUOI - Battery group Charge power 13 KW
11 BRMUO1 - Battery group Discharge power 13 KW
12 BRMUOI - SoC of group 13 %
13 BRMUOI - SoH of group 13 %
« 0: No warning
* 1: Warning
14 BRMUO1 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUOI - Average temperature of rack —
15 . 13 °C
Single rack 1
BRMUOI1 - Average temperature of rack —
16 . 13 °C
Single rack 2
ESS3 BRMUOI - Average temperature of rack —
17 . 13 °C
Single rack 3
BRMUOI1 - Average temperature of rack —
18 . 13 °C
Single rack 4
BRMUOI - Average temperature of rack —
19 . 13 °C
Single rack 5
20 BRMUOI - Average temperature of rack — 13 oC
Single rack 6
21 BRMUO?2 - Battery group current 13 A
22 BRMUO?2 - Battery group voltage 13 \Y
23 BRMUO?2 - Battery group Charge power 13 KW
24 BRMUO2 - Battery group Discharge power 13 KwW
25 BRMUO2 - SoC of group 13 %
26 BRMUO2 - SoH of group 13 %
« 0: No warning
* 1: Warning
27 BRMUO2 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUO2 - Average temperature of rack —
28 . 13 °C
Single rack 1
BRMUO2 - Average temperature of rack —
29 . 13 °C
Single rack 2
BRMUO2 - Average temperature of rack —
30 . 13 °C
Single rack 3
BRMUO2 - Average temperature of rack —
31 . 13 °C
Single rack 4
BRMUO2 - Average temperature of rack —
32 . 13 °C
Single rack 5
13 BRMUO2 - Average temperature of rack — 13 oC

Single rack 6




STT Tén ngan 1§ Tén tin hi¢u IEC Type Unit NOTE
1 ESS Temperature 13 °C
2 ESS Humidity 13 %
« 0: Initialization mode
« 1: Self check mode
* 2: Standby mode
3 ESS State 13 * 3: Running mode
* 4: Joining BCU mode
« 5: Emergency mode
 6: Maintenance mode
Inside temperature — HVAC information 1 o
4 13 C
5 Humidity — HVAC information 1 13 %
6 Inside temperature — HVAC information 2 13 °C
7 Humidity — HVAC information 2 13 %
8 BRMUO1 - Battery group current 13 A
9 BRMUOI - Battery group voltage 13 \
10 BRMUOI - Battery group Charge power 13 KW
11 BRMUO1 - Battery group Discharge power 13 KW
12 BRMUOI - SoC of group 13 %
13 BRMUOI - SoH of group 13 %
« 0: No warning
* 1: Warning
14 BRMUO1 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUOI - Average temperature of rack —
15 . 13 °C
Single rack 1
BRMUOI1 - Average temperature of rack —
16 . 13 °C
Single rack 2
ESS4 BRMUOI - Average temperature of rack —
17 . 13 °C
Single rack 3
BRMUOI1 - Average temperature of rack —
18 . 13 °C
Single rack 4
BRMUOI - Average temperature of rack —
19 . 13 °C
Single rack 5
20 BRMUOI - Average temperature of rack — 13 oC
Single rack 6
21 BRMUO?2 - Battery group current 13 A
22 BRMUO?2 - Battery group voltage 13 \Y
23 BRMUO?2 - Battery group Charge power 13 KW
24 BRMUO2 - Battery group Discharge power 13 KwW
25 BRMUO2 - SoC of group 13 %
26 BRMUO2 - SoH of group 13 %
« 0: No warning
* 1: Warning
27 BRMUO2 - Group error level 13 * 2: Minor
* 3: Major
* 4: Critical
BRMUO2 - Average temperature of rack —
28 . 13 °C
Single rack 1
BRMUO2 - Average temperature of rack —
29 . 13 °C
Single rack 2
BRMUO2 - Average temperature of rack —
30 . 13 °C
Single rack 3
BRMUO2 - Average temperature of rack —
31 . 13 °C
Single rack 4
BRMUO2 - Average temperature of rack —
32 . 13 °C
Single rack 5
13 BRMUO2 - Average temperature of rack — 13 oC

Single rack 6




Phu luc 1.2

DANH SACH TiN HIEU SCADA ESS 01 TRAM PIEN HINH

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngan 1§ Tén tin hi¢u IEC Type
1 FSS system status 30
ESSI1
2 HVAC - alarm 30
3 FSS system status 30
4 ESS2 HVAC - alarm 30
5 FSS system status 30
6 ESS3 HVAC - alarm 30
7 FSS system status 30
8 ESS4 HVAC - alarm 30




Phu luc 1.3

DANH SACH TiN HIEU SCADA PCS 01 TRAM PIEN HiNH

DANH SACH TiN HIEU PO LUONG (AI)

STT Tén ngin 19 Tén tin hi¢u IEC Type Unit
0-Off;
1-Stabdby;
2-Fault;
1 Operating status 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
2-Charge disabled ;
3 BMS system status 13 3-Discharge disabled ;
MV SKID1-PCS1 4-Alarm ;
5-Fault ;
6-Standby
4 System active power 13 w
5 System reactive power 13 Var
6 Max. charge power 13 kW
7 Max. discharge power 13 kW
9 System grid AB line voltage 13 \
10 System grid BC line voltage 13 \
11 System grid CA line voltage 13 \
12 Output Phase A current 13 A
13 Output Phase B current 13 A
14 Output Phase C current 13 A
15 DC power 13 w
16 DC voltage 13 \
17 DC current 13 A
18 Grid frequency 13 Hz
19 Internal temperature 13 °C
20 Available power 13 w
0-Off;
1-Stabdby;
2-Fault;
1 Operating status 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
2-Charge disabled ;
3 BMS system status 13 3-Discharge disabled ;
MV SKID1-PCS2 4-Alarm ;
5-Fault ;
6-Standby
4 System active power 13 w
5 System reactive power 13 Var
6 Max. charge power 13 kW
7 Max. discharge power 13 kW
9 System grid AB line voltage 13 \
10 System grid BC line voltage 13 \
11 System grid CA line voltage 13 \
12 Output Phase A current 13 A
13 Output Phase B current 13 A
14 Output Phase C current 13 A
15 DC power 13 w
16 DC voltage 13 \
17 DC current 13 A
18 Grid frequency 13 Hz
19 Internal temperature 13 °C
20 Available power 13 w




2

STT Tén ngin 19 Tén tin hi¢u IEC Type Unit
0-Off;
1-Stabdby;
2-Fault;
1 Operating status 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
2-Charge disabled ;
3 BMS system status 13 3-Discharge disabled ;
MV SKID2-PCS1 4-Alarm ;
5-Fault ;
6-Standby
4 System active power 13 w
5 System reactive power 13 Var
6 Max. charge power 13 kW
7 Max. discharge power 13 kW
9 System grid AB line voltage 13 \
10 System grid BC line voltage 13 \
11 System grid CA line voltage 13 \
12 Output Phase A current 13 A
13 Output Phase B current 13 A
14 Output Phase C current 13 A
15 DC power 13 w
16 DC voltage 13 \
17 DC current 13 A
18 Grid frequency 13 Hz
19 Internal temperature 13 °C
20 Available power 13 w
0-Off;
1-Stabdby;
2-Fault;
1 Operating status 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
2-Charge disabled ;
3 BMS system status 13 3-Discharge disabled ;
MV SKID2-PCS2 4-Alarm ;
5-Fault ;
6-Standby
4 System active power 13 w
5 System reactive power 13 Var
6 Max. charge power 13 kW
7 Max. discharge power 13 kW
9 System grid AB line voltage 13 \
10 System grid BC line voltage 13 \
11 System grid CA line voltage 13 \
12 Output Phase A current 13 A
13 Output Phase B current 13 A
14 Output Phase C current 13 A
15 DC power 13 w
16 DC voltage 13 \
17 DC current 13 A
18 Grid frequency 13 Hz
19 Internal temperature 13 °C
20 Available power 13 w




Phu luc 1.3

DANH SACH TiN HIEU SCADA PCS 01 TRAM DPIEN HINH

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngin 1§ Tén tin hi¢u IEC Type
1 MV SKIDI Total fault 30
2 PCS] Total alarm 30
3 AC switch status 30
4 MYV SKIDI- Total fault 30
5 PCS? Total alarm 30
6 AC switch status 30
13 MYV SKID2- Total fault 30
14 PCS] Total alarm 30
15 AC switch status 30
16 MYV SKID2- Total fault 30
17 PCS? Total alarm 30
18 AC switch status 30




Phu luc 1.3

DANH SACH TiN HIEU SCADA PCS 01 TRAM PIEN HINH

STT Tén ngan 10 Tén tin hiéu IEC Type
1 |MV SKIDI1-PCS1 PCS On/Off Controlled 45
2 |MV SKIDI1-PCS2 PCS On/Off Controlled 45
3 |MV SKIDI- PCS3 PCS On/Off Controlled 45
4 |MV SKIDI1-PCS4 PCS On/Off Controlled 45
5 [MV SKID2- PCS1 PCS On/Off Controlled 45
6 |MV SKID2-PCS2 PCS On/Off Controlled 45
7 |MV SKID2- PCS3 PCS On/Off Controlled 45
8 [MV SKID2- PCS4 PCS On/Off Controlled 45




Phu luc 1.3 )
DANH SACH TiN HIEU SCADA PCS 01 TRAM PIEN HINH

DANH SACH TiN HIEU SETPOINT

STT Tén ngan 1§ Tén tin hi¢u IEC Type
1 MV SKID1- |Active power Setpoint 50
2 PCS1 Reactive power Setpoint 50
3 MYV SKIDI- |Active power Setpoint 50
4 PCS2 Reactive power Setpoint 50
9 MYV SKID2- |Active power Setpoint 50
10 PCS1 Reactive power Setpoint 50
11 MYV SKID2- |Active power Setpoint 50
12 PCS2 Reactive power Setpoint 50




Phu luc 1.4

DANH SACH TiN HIEU SCADA RMU 01 TRAM PIEN HiNH

DANH SACH TiIN HIEU PO LUONG (AI)

STT Tén ngan 1§ Tén tin hi¢u IEC Type | Unit | NOTE
1 Current PhaseA 13 A
2 Current PhaseB 13 A
3 Current PhaseC 13 A
4 Voltage PhaseA 13 KV
5 Voltage PhaseB 13 KV
6 Voltage PhaseC 13 KV
7 Ngéin Dao 1- RMU1 |Voltage PhaseAB 13 KV
8 Voltage PhaseBC 13 KV
9 Voltage PhaseCA 13 KV

10 Frequency 13

11 Total Active Power 13 MV
12 Total Reactive Power 13 MVAR
13 Total Power Factor 13

14 Current PhaseA 13 A
15 Current PhaseB 13 A
16 Current PhaseC 13 A
17 Voltage PhaseA 13 KV
18 Voltage PhaseB 13 KV
19 Voltage PhaseC 13 KV
20 Ngédn Dao 2- RMU1 |Voltage PhaseAB 13 KV
21 Voltage PhaseBC 13 KV
22 Voltage PhaseCA 13 KV
23 Frequency 13

24 Total Active Power 13 MV
25 Total Reactive Power 13 MVAR
26 Total Power Factor 13

27 Current PhaseA 13 A
28 Current PhaseB 13 A
29 Current PhaseC 13 A
30 Voltage PhaseA 13 KV
31 Voltage PhaseB 13 KV
32 Voltage PhaseC 13 KV
33 Ngédn Dao 1- RMU2 |Voltage PhaseAB 13 KV
34 Voltage PhaseBC 13 KV
35 Voltage PhaseCA 13 KV
36 Frequency 13

37 Total Active Power 13 MV
38 Total Reactive Power 13 MVAR
39 Total Power Factor 13

27 Current PhaseA 13 A
28 Current PhaseB 13 A
29 Current PhaseC 13 A
30 Voltage PhaseA 13 KV
31 Voltage PhaseB 13 KV
32 Voltage PhaseC 13 KV
33 Ngédn Dao 2- RMU2 |Voltage PhaseAB 13 KV
34 Voltage PhaseBC 13 KV
35 Voltage PhaseCA 13 KV
36 Frequency 13

37 Total Active Power 13 MV
38 Total Reactive Power 13 MVAR
39 Total Power Factor 13

40 Current PhaseA 13 A
41 Current PhaseB 13 A
42 Current PhaseC 13 A
43 Voltage PhaseA 13 KV
44 Voltage PhaseB 13 KV
45 « o S Voltage PhaseC 13 KV
46 Nedn Méy Cat-RMUL Voltage PhasecAB 13 KV
47 Voltage PhaseBC 13 KV
48 Voltage PhaseCA 13 KV
49 Frequency 13

50 Total Active Power 13 MV
51 Total Reactive Power 13 MVAR




STT Tén ngan 1§ Tén tin hi¢u IEC Type | Unit | NOTE
52 Current PhaseA 13 A
53 Current PhaseB 13 A
54 Current PhaseC 13 A
55 Voltage PhaseA 13 KV
56 Voltage PhaseB 13 KV
57 - - Voltage PhaseC 13 KV
sy | Nean Miy GatRMUZ | 1 e PhaseAB 3 KV
59 Voltage PhaseBC 13 KV
60 Voltage PhaseCA 13 KV
61 Frequency 13
62 Total Active Power 13 MV
63 Total Reactive Power 13 MVAR




Phu luc 1.4

DANH SACH TiN HIEU SCADA RMU 01 TRAM DPIEN HINH

DANH SACH TiN HIEU 2 BIT (DI)

STT | Tén ngin 10 Tén tin hi¢u IEC Type
1 VCB Status 31
2 Disconnector Switch Status 31
3 Earth Switch Status 31
4 RMUI1 |Load Breaker Switch 01 Status 31
5 Load Breaker Earthing Switch 01 Status 31
6 Load Breaker Switch 02 Status 31
7 Load Breaker Earthing Switch 02 Status 31
8 V(B Status 31
9 Disconnector Switch Status 31
10 Earth Switch Status 31
11 RMU?2 |Load Breaker Switch 01 Status 31
12 Load Breaker Earthing Switch 01 Status 31
13 Load Breaker Switch 02 Status 31
14 Load Breaker Earthing Switch 02 Status 31




Phu luc 1.4 )
DANH SACH TiN HIEU SCADA RMU 01 TRAM PIEN HINH

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngan 1§ Tén tin hi¢u IEC Type
1 SF6- Gas Pressure 30
2 Bay Local 30
3 MCCB TD OFF 30
4 General Trip 30
5 RMUI1 (Ngin |F50 Trip Level 1 30
6 MC) F50 Trip Level 2 30
7 F50 Trip Level 3 30
8 F50N Trip Level 1 30
9 F50N Trip Level 2 30
10 F50N Trip Level 3 30
1 SF6- Gas Pressure 30
2 Bay Local 30
3 MCCB TD OFF 30
4 General Trip 30
5 RMU2 (Ngan [F50 Trip Level 1 30
6 MC) F50 Trip Level 2 30
7 F50 Trip Level 3 30
8 F50N Trip Level 1 30
9 F50N Trip Level 2 30
10 F50N Trip Level 3 30




DANH SACH TiN HIEU

Phu luc 1.4 )
SCADA RMU 01 TRAM PIEN HINH

DANH SACH TiN HIEU PIEU KHIEN (DO)

STT Tén ngan 1§ Tén tin hi¢u IEC Type
1 RMU1 Load Breaker Switch 01 Status 46
2 RMUI VCB Open/Close Command 46
3 RMUI Load Breaker Switch 02 Status 46
4 RMU?2 Load Breaker Switch 01 Status 46
5 RMU2 VCB Open/Close Command 46
6 RMU?2 Load Breaker Switch 02 Status 46
DANH SACH TiN HIEU PIEU KHIEN (SO)
STT Tén ngan 10 Tén tin hiéu IEC Type
1 RMU1 RESET RELAY 45
2 RMU2 RESET RELAY 45




Phu luc I.1

DANH SACH TiN HIEU SCADA HE THONG BESS 01 TRAM DPIEN HiINH NGAN XT 22KV

DANH SACH TiN HIEU PO LUONG (AI)

STT Tén ngin 1§ Tén tin hiéu IEC Type | Unit | Cin cir| Théng nhit két néi | NOTE
1 Current PhaseA 13 A v X
2 Current PhaseB 13 A v X
3 Current PhaseC 13 A v X
4 Current fault PhaseA 13 A v X
5 Current fault PhaseB 13 A v X
6 Current fault PhaseC 13 A v X
7 Voltage PhaseA 13 KV v X
8 Voltage PhaseB 13 KV v X
9 FEEDER Voltage PhaseC 13 KV v X
10 Voltage PhaseAB 13 KV v X
11 Voltage PhaseBC 13 KV v X
12 Voltage PhaseCA 13 KV v X
13 Frequency 13 Hz v X
14 Total Active Power 13 MW v X
15 Total Reactive Power 13 Mvar v X
16 Total Power Factor 13 v X

Ghi chu:

v': Tin hiéu ¢6 can ctr.
O: Tin hiéu dé xuét thém
- x: Tin hiéu bit budc.

- w: Bit budc khai thac néu kha dung.




Phu luc 1.2

DANH SACH TiN HIEU SCADA HE THONG BESS 01 TRAM PIEN HINH NGAN XT 22KV

DANH SACH TiN HIEU 2 BIT (DI)

STT | Tén ngiin 19 Tén tin hi¢u IEC Type Cin ctr Théong nhat két ndi
1 CB Status 31 v X
2 FEEDER |[Earth Switch Status 31 v X
3 CB Service/InService 31 v X
Ghi chu:

V': Tin hiéu ¢0 can cu.
O: Tin hiéu dé xuat thém
x: Tin hiéu bat budc.

- w: Bit budc khai thac néu kha dung.




Phu luc 1.3

DANH SACH TiN HIEU SCADA HE THONG BESS 01 TRAM PIEN HINH NGAN XT 22KV

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngiin 1§ Tén tin hi¢u IEC Type cincir | Thong nhit két noi
1 F74 Fail 30 v X
2 Bay Local 30 v X
3 CB Dischagre 30 v X
4 General Trip 30 v X
5 F50 Trip Level 1 30 v X
FEEDER
6 F50 Trip Level 2 30 v X
7 F50 Trip Level 3 30 v X
8 F50N Trip Level 1 30 v X
9 F50N Trip Level 2 30 v X
10 F50N Trip Level 3 30 v X
Ghi chu:

v': Tin hiéu ¢0 can ctr.

O: Tin hiéu dé xuat thém

- x: Tin hiéu bét budc.

- w: Bit budc khai thac néu kha dung.




Phu luc 1.4
DANH SACH TiN HIEU SCADA HE THONG BESS 01 TRAM PIEN HINH NGAN XT 22KV

DANH SACH TiN HIEU PIEU KHIEN (DO)

STT Tén ngan 19 Tén tin hi€u IEC Type | ciin ¢ | Thong nhat két ndi
1 FEEDER CB Open/Close Command 46 v X
DANH SACH TiN HIEU PIEU KHIEN (SO)
STT Tén ngan 19 Tén tin hi€u IEC Type | ciin ¢t | Thong nhét két ndi
1 RESET RELAY 45 v X
2 FEEDER CHANGE GROUP 45 0 w
Ghi chu:

v': Tin hiéu ¢6 can cu.

O: Tin hiéu dé xuét thém

- x: Tin hiéu bat budc.

- w: Bit budc khai thac néu kha dung.




PHU LUC 1.2: DANH SACH TiN HIEU TRAO POI VE TRUNG TAM
GIAM SAT CONG TY LUOI PIEN CAO THE TP HA NOI



Phu luc I

DANH SACH TIN HIEU SCADA POI VOI HE THONG PCS THU THAP TAI TRUNG TAM GIAM SAT VAN HANH LUOI PIEN

DANH SACH TIN HIEU PO LUONG (AI)

STT Tén ngin 19 Tén tin hi¢u Y nghia IEC Type Unit
0-Off;
1-Stabdby;
2-Fault;
1 Operating status Trang thai van hanh cta PCS 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied,
1-Off-grid;
2 Grid-tied/off-grid status Trang thai ché do hoa ludi/doc 1ap cua PCS 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
O-Initial status ;
1-Normal status ;
2-Charge disabled ;
3 MV SKIDI-PCSI BMS system status Trang thi hé théng quan 1y pin (BMS) 13 3-Discharge disabled ;
4-Alarm ;
S-Fault ;
6-Standbv
4 Phase A IGBT temperature  |Nhiét 0 IGBT pha A 13 °C
5 Phase B IGBT temperature  |Nhiét 46 IGBT pha B 13 °C
6 Phase C IGBT temperature  |Nhiét 4 IGBT pha C 13 °C
7 System active power Cong suét tac dung cua PCS 13 W
8 System reactive power Cong suat phan khang cia PCS 13 Var
9 Output Phase A current Dong dién dAu ra pha A 13 A
10 Output Phase B current Dong dién dau ra pha B 13 A
11 Output Phase C current Dong dién dau ra pha C 13 A
12 DC voltage Dién ap mét chiéu (DC) 13 \
13 DC current Dong dién mot chiéu (DC) 13 A
14 Internal temperature Nhiét 46 bén trong PCS 13 °C
0-Off;
1-Stabdby;
2-Fault;
1 Operating status Trang thai van hanh cta PCS 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status Trang thai ché d6 hoa ludi/doc lap cua PCS 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
O-Initial status ;
1-Normal status ;
MYV SKIDI-PCS2 2-Charge disabled ;
3 BMS system status Trang thai h¢ théng quan ly pin (BMS) 13 3-Discharge disabled ;
4-Alarm ;
S-Fault ;
6-Standbv
4 Phase A IGBT temperature  |Nhiét 0 IGBT pha A 13 °C
5 Phase B IGBT temperature  [Nhiét d6 IGBT pha B 13 °C
6 Phase C IGBT temperature  |Nhiét 0 IGBT pha C 13 °C
7 System active power Cong suét tac dung cua PCS 13 W
8 System reactive power Cong suat phan khang cia PCS 13 Var
9 Output Phase A current Dong dién dau ra pha A 13 A
10 Output Phase B current Dong dién dau ra pha B 13 A
11 Output Phase C current Dong dién dau ra pha C 13 A
12 DC voltage Dién ap mét chiéu (DC) 13 \
13 DC current Dong dién mot chiéu (DC) 13 A
14 Internal temperature Nhiét 46 bén trong PCS 13 °C
0-Off;
1-Stabdby;
2-Fault;
1 Operating status Trang thai van hanh ctia PCS 13 3-Charge;

4-Discharge;
5-Chg. Derate;
6-Disch. Derate
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0-Grid-tied;

1-Off-grid;
2 Grid-tied/off-grid status Trang thai ché do hoa lugi/doc 1ap cua PCS 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
MYV SKID2-PCS1 2-Charge disabled ;
3 BMS system status Trang thai hé théng quan 1y pin (BMS) 13 3-Discharge disabled ;
4-Alarm ;
5-Fault ;
6-Standbv
4 Phase A IGBT temperature  |Nhiét d6 IGBT pha A 13 °C
5 Phase B IGBT temperature  |Nhiét 40 IGBT pha B 13 °C
6 Phase C IGBT temperature  |Nhiét d6 IGBT pha C 13 °C
7 System active power Cong suat tac dung ciia PCS 13 \
8 System reactive power Cong suat phan khéng cua PCS 13 Var
9 Output Phase A current Dong dién dau ra pha A 13 A
10 Output Phase B current Dong dién dau ra pha B 13 A
11 Output Phase C current Dong dién dau ra pha C 13 A
12 DC voltage Pién 4p mot chidu (DC) 13 \Y
13 DC current Dong dién mét chieu (DC) 13 A
14 Internal temperature Nhiét d6 bén trong PCS 13 °C
0-Off;
1-Stabdby;
2-Fault;
1 Operating status Trang thai van hanh cua PCS 13 3-Charge;
4-Discharge;
5-Chg. Derate;
6-Disch. Derate
0-Grid-tied;
1-Off-grid;
2 Grid-tied/off-grid status Trang thai ché do hoa lugi/doc 1ap cua PCS 13 2-VSG;
3-Grid-forming;
4-Auto grid-tied and off-grid;
0-Initial status ;
1-Normal status ;
MYV SKID2-PCS2 2-Charge disabled ;
3 BMS system status Trang thai hé théng quan 1y pin (BMS) 13 3-Discharge disabled ;
4-Alarm ;
5-Fault ;
6-Standbyv
4 Phase A IGBT temperature  |Nhiét 46 IGBT pha A 13 °C
5 Phase B IGBT temperature  |Nhiét 40 IGBT pha B 13 °C
6 Phase C IGBT temperature  |Nhiét d6 IGBT pha C 13 °C
7 System active power Cong suat tac dung ciia PCS 13 W
8 System reactive power Cong suat phan khang cia PCS 13 Var
9 Output Phase A current Dong dién dau ra pha A 13 A
10 Output Phase B current Dong dién dau ra pha B 13 A
11 Output Phase C current Dong dién dau ra pha C 13 A
12 DC voltage Pién 4p mot chidu (DC) 13 \Y
13 DC current Dong dién mét chieu (DC) 13 A
14 Internal temperature Nhiét d6 bén trong PCS 13 °C
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Phu luc IT
DANH SACH TiN HIEU SCADA POI VOI HE THONG PCS THU THAP TAI TRUNG TAM GIAM SAT VAN HANH LUOI BIEN

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngiin 1§ Tén tin hiéu Y nghia 1IEC Type
1 Insulation impedance abnormal BAt thuong tro khang cach dién 30
2 DC overvoltage abnormal Bat thuong qua dp mét chieu (DC) 30
3 Module overtemperature Qua nhiét m6-dun PCS 30
4 Bat thuong thiét bi dong cat AC, DC Bat thuong thiét bi dong cat DC 30
5 Internal abnormal Bat thuong ndi b PCS 30
6 Internal overtemperature Qua nhiét bén trong PCS 30
7 Emergency stop Téc dong ding khan cép bén trong PCS 30
8 Internal overcurrent trip Qua dong phan cing bd nghich luu tic dong 30
9 MYV SKIDI- |Smoke alarm Canh bao khoi 30
10 PCS1 Total fault Tin hi¢u 16i tong 30
11 Total alarm Tin hiéu canh béo tong 30
12 Overload/Short circuit protection trip Bao vé qua tai/ngan mach tac dong 30
13 Battery voltage does not meet charge conditions Pién 4p pin khong dép ung diéu kién sac 30
14 Overload alarm Canh bao qua tai 30
15 BMS system fault L3i hé thng quan 1y pin (BMS) 30
16 AC/DC copper bar overtemperature alarm Canh bao qua nhiét thanh cai dong AC/DC 30
17 AC/DC copper bar overtemperature protection Bao vé qué nhiét thanh cai dong AC/DC tic dong 30
18 Remote input/exit status Ché d6 diéu khién tir xa/tai chd 30
1 Insulation impedance abnormal BAt thuong tro khang cach dién 30
2 DC overvoltage abnormal Bat thuong qua ap mét chieu (DC) 30
3 Module overtemperature Qua nhiét m6-dun PCS 30
4 Bat thuong thiét bi dong cat AC, DC Bat thuong thiét bi dong cat DC 30
5 Internal abnormal Bat thuong ndi b PCS 30
6 Internal overtemperature Qua nhiét bén trong PCS 30
7 Emergency stop Téc dong ding khan cép bén trong PCS 30
8 Internal overcurrent trip Qua dong phan cing bd nghich luu tic dong 30
9 MYV SKIDI- |[Smoke alarm Canh bao khoi 30
10 PCS2 Total fault Tin hi¢u 16i tong 30
11 Total alarm Tin hiéu canh béo tong 30
12 Overload/Short circuit protection trip Bao vé qua tai/ngan mach tac dong 30
13 Battery voltage does not meet charge conditions Pién 4p pin khong dép ung diéu kién sac 30
14 Overload alarm Canh bao qua tai 30
15 BMS system fault L3i hé thng quan 1y pin (BMS) 30
16 AC/DC copper bar overtemperature alarm Canh bao qua nhiét thanh cai dong AC/DC 30
17 AC/DC copper bar overtemperature protection Bao vé qué nhiét thanh cai dong AC/DC tic dong 30
18 Remote input/exit status Ché d6 diéu khién tir xa/tai chd 30
1 Insulation impedance abnormal BAt thuong tro khang cach dién 30
2 DC overvoltage abnormal Bat thuong qua dp mét chieu (DC) 30
3 Module overtemperature Qua nhiét m6-dun PCS 30
4 Bat thuong thiét bi dong cat AC, DC Bat thuong thiét bi dong cat DC 30
5 Internal abnormal Bat thuong ndi b PCS 30
6 Internal overtemperature Qua nhiét bén trong PCS 30
7 Emergency stop Téc dong ding khan cép bén trong PCS 30
8 Internal overcurrent trip Qua dong phan cing bd nghich luu tac dong 30
9 MYV SKID2- |Smoke alarm Canh bao khoi 30
10 PCS1 Total fault Tin higu 16i tong 30
11 Total alarm Tin hiéu canh béo tong 30
12 Overload/Short circuit protection trip Bao vé qua tai/ngan mach tac dong 30
13 Battery voltage does not meet charge conditions Dién 4p pin khong dép ung diéu kién sac 30
14 Overload alarm Canh bao qua tai 30
15 BMS system fault L3i hé thng quan 1y pin (BMS) 30
16 AC/DC copper bar overtemperature alarm Canh bao qua nhiét thanh cai dong AC/DC 30
17 AC/DC copper bar overtemperature protection Bao vé qué nhiét thanh cai dong AC/DC tic dong 30
18 Remote input/exit status Ché d6 diéu khién tir xa/tai chd 30
1 Insulation impedance abnormal BAt thuong tro khang cach dién 30
2 DC overvoltage abnormal Bat thuong qua dp mét chieu (DC) 30
3 Module overtemperature Qua nhiét m6-dun PCS 30
4 Bat thuong thiét bi dong cat AC, DC Bat thuong thiét bi dong cat DC 30
5 Internal abnormal Bat thuong ndi b PCS 30
6 Internal overtemperature Qua nhiét bén trong PCS 30
7 Emergency stop Téc dong ding khan cép bén trong PCS 30
8 Internal overcurrent trip Qua dong phan cing bd nghich luu tac dong 30
9 MYV SKID2- |Smoke alarm Canh bao khoi 30
10 PCS2 Total fault Tin hi¢u 16i tong 30

11 Total alarm Tin hiéu canh béo tong 30
12 Overload/Short circuit protection trip Bao vé qua tai/ngan mach tac dong 30
13 Battery voltage does not meet charge conditions Dién 4p pin khong dép ung diéu kién sac 30
14 Overload alarm Canh bao qua tai 30
15 BMS system fault L3i hé thng quan 1y pin (BMS) 30
16 AC/DC copper bar overtemperature alarm Canh bao qua nhiét thanh cai dong AC/DC 30
17 AC/DC copper bar overtemperature protection Bao vé qué nhiét thanh cai dong AC/DC tic dong 30
18 Remote input/exit status Ché d6 diédu khién tir xa/tai chd 30
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Phu luc II1

DANH SACH TiN HIEU SCADA POI VOI HE THONG ESS THU THAP TAI TRUNG TAM GIAM SAT VAN HANH LUOI PIEN

DANH SACH TIN HIEU PO LUONG (AD)

Tén ngan 10

Tén tin hi¢u

Y nghia

1EC Type

Unit

ESS-01

ESS Temperature

Nhiét d6 trong container ESS s6 1

13

°C

ESS State

Trang thai van hanh cta hé théng ESS

* 0: Initialization mode
* 1: Self check mode
« 2: Standby mode
« 3: Running mode
* 4: Joining BCU mode
* 5: Emergency mode
* 6: Maintenance mode

BRMUOLI - Group error level

Cép d6 canh bao/15i ciia nhém pin BRMUO1

* 0: No warning
« 1: Warning
* 2: Minor
« 3: Major
* 4: Critical

HVAC mode — HVAC information 1

Ché d6 van hanh hé théng diéu hoa s6 1

* 0: Idle / Stop
« 1: Cooling
* 2: Heating
* 3: Air Supply / Pump
Only

HVAC mode — HVAC information 2

Ché d6 van hanh hé théng diéu hoa s6 2

* 0: Idle / Stop
« 1: Cooling
* 2: Heating
* 3: Air Supply / Pump
Only

BRMUOLI - Battery group current

Dong dién cua nhom pin BRMUO1

A

BRMUOLI - Battery group voltage

Pién 4p ctia nhém pin BRMUO1

\Y

BRMUOLI - Battery group Charge power

Cong sudt nap cia nhém pin BRMUO1

KwW

BRMUOLI - Battery group Discharge power

Cong suit xa cua nhom pin BRMUO1

KwW

BRMUOLI - Battery group DC insulation resistance

Pién tré cach di¢n DC cua nhom pin BRMUO1

KOHM

BRMUOLI - SoC of group

Trang thai nap (SoC) ctia nhém pin BRMUOI

%

BRMUOLI - SoH of group

Tinh trang strc khoe (SoH) ciia nhém pin BRMUO1

%

BRMUOLI - Battery group Min cell temperature

Nhiét do cell nhd nhat ctia nhém pin BRMUO1

°C

BRMUOLI - Battery group Max cell temperature

Nhiét do cell 16n nhét cua nhom pin BRMUO1

°C

O oo |2y

=|s

ESS-02

ESS Temperature

Nhiét d6 trong container ESS s6 1

°C

ESS State

Trang thai van hanh cta hé théng ESS

* 0: Initialization mode
* 1: Self check mode
« 2: Standby mode
« 3: Running mode
* 4: Joining BCU mode
* 5: Emergency mode
* 6: Maintenance mode

BRMUOLI - Group error level

Cép d6 canh bao/15i ciia nhém pin BRMUO1

* 0: No warning
« 1: Warning
* 2: Minor
« 3: Major
* 4: Critical

HVAC mode — HVAC information 1

Ché d6 van hanh hé théng diéu hoa s6 1

* 0: Idle / Stop
* 1: Cooling
* 2: Heating
* 3: Air Supply / Pump
Only

HVAC mode — HVAC information 2

Ché d6 van hanh hé théng diéu hoa s6 2

* 0: Idle / Stop
* 1: Cooling
* 2: Heating
* 3: Air Supply / Pump
Only

BRMUOLI - Battery group current

Dong dién cua nhom pin BRMUO1

13

A

BRMUOLI - Battery group voltage

Pién 4p ctia nhém pin BRMUO1

13

\Y%

BRMUOLI - Battery group Charge power

Cong sudt nap cia nhém pin BRMUOL

KwW

BRMUOLI - Battery group Discharge power

Cong suit xa cua nhom pin BRMUO1

13

KwW

BRMUOLI - Battery group DC insulation resistance

Pién tré cach di¢n DC cua nhom pin BRMUO1

13

KOHM

BRMUOLI - SoC of group

Trang thai nap (SoC) ctia nhém pin BRMUOI

%
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12 BRMUOLI - SoH of group Tinh trang strc khoe (SoH) ciia nhém pin BRMUO1 13 %
13 BRMUOLI - Battery group Min cell temperature Nhiét d§ cell nho nhat cia nhém pin BRMUO1 13 °C
14 BRMUOLI - Battery group Max cell temperature Nhiét d§ cell 16n nhét ciia nhém pin BRMUO1 13 °C
1 ESS Temperature Nhiét d6 trong container ESS s6 1 13 °C
* 0: Initialization mode
* 1: Self check mode
« 2: Standby mode
2 ESS State Trang thai van hanh cta hé théng ESS 13 « 3: Running mode
* 4: Joining BCU mode
* 5: Emergency mode
* 6: Maintenance mode
* 0: No warning
« 1: Warning
3 BRMUOLI - Group error level Cép d6 canh bao/15i ciia nhém pin BRMUO1 13 * 2: Minor
« 3: Major
* 4: Critical
* 0: Idle / Stop
ESS-03 ) o " 1+ Cooling
4 HVAC mode — HVAC information 1 Ché d6 van hanh h¢ thong diéu hoa so 1 13 * 2: Heating
* 3: Air Supply / Pump
Only
* 0: Idle / Stop
* 1: Cooling
5 HVAC mode — HVAC information 2 Ché d6 van hanh hé théng diéu hoa s6 2 13 « 2: Heating
* 3: Air Supply / Pump
Only
6 BRMUOLI - Battery group current Dong dién cua nhom pin BRMUO1 13 A
7 BRMUOLI - Battery group voltage Pién 4p ctia nhém pin BRMUO1 13 v
8 BRMUOLI - Battery group Charge power Cong sudt nap cia nhom pin BRMUO1 13 KW
9 BRMUOL1 - Battery group Discharge power Cong suit xa cua nhom pin BRMUO1 13 KwW
10 BRMUOLI - Battery group DC insulation resistance Pién tré cach di¢n DC cua nhom pin BRMUO1 13 KOHM
11 BRMUOLI - SoC of group Trang thai nap (SoC) ctia nhém pin BRMUOI 13 %
12 BRMUOLI - SoH of group Tinh trang strc khoe (SoH) ciia nhém pin BRMUO1 13 %
13 BRMUOLI - Battery group Min cell temperature Nhiét d§ cell nho nhat cia nhém pin BRMUO1 13 °C
14 BRMUOLI - Battery group Max cell temperature Nhiét d§ cell 16n nhét ciia nhém pin BRMUO1 13 °C
1 ESS Temperature Nhiét d6 trong container ESS s6 1 13 °C
* 0: Initialization mode
* 1: Self check mode
« 2: Standby mode
2 ESS State Trang thai van hanh cta hé théng ESS 13 « 3: Running mode
* 4: Joining BCU mode
* 5: Emergency mode
* 6: Maintenance mode
* 0: No warning
« 1: Warning
3 BRMUOLI - Group error level Cép d6 canh bao/15i ciia nhém pin BRMUO1 13 * 2: Minor
« 3: Major
* 4: Critical
* 0: Idle / Stop
ESS-04 ) o " 1+ Cooling
4 HVAC mode — HVAC information 1 Ché d6 van hanh h¢ thong diéu hoa so 1 13 * 2: Heating
* 3: Air Supply / Pump
Only
* 0: Idle / Stop
* 1: Cooling
5 HVAC mode — HVAC information 2 Ché d6 van hanh hé théng diéu hoa s6 2 13 « 2: Heating
* 3: Air Supply / Pump
Only
6 BRMUOLI - Battery group current Dong dién cua nhom pin BRMUO1 13 A
7 BRMUOLI - Battery group voltage Pién 4p ctia nhém pin BRMUO1 13 \Y
8 BRMUOLI - Battery group Charge power Cong sudt nap cia nhém pin BRMUO1 13 KW
9 BRMUOL1 - Battery group Discharge power Cong suit xa cua nhom pin BRMUO1 13 KwW
10 BRMUOLI - Battery group DC insulation resistance Pién tré cach di¢n DC cua nhom pin BRMUO1 13 KOHM
11 BRMUOLI - SoC of group Trang thai nap (SoC) ctia nhém pin BRMUOI 13 %
12 BRMUOLI - SoH of group Tinh trang strc khoe (SoH) ciia nhém pin BRMUO1 13 %
13 BRMUOLI - Battery group Min cell temperature Nhiét d§ cell nho nhat cia nhém pin BRMUO1 13 °C
14 BRMUOLI - Battery group Max cell temperature Nhiét d§ cell 16n nhét ciia nhém pin BRMUO1 13 °C
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Phu luc IV
DANH SACH TiN HIEU SCADA POI VOI HE THONG ESS THU THAP TAI TRUNG TAM GIAM SAT VAN HANH LUOI BPIEN

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngiin 10 Tén tin hiéu Y nghia IEC Type
1 Smoke Detector Tin hiéu dau béo khoi 30
2 Liquid Sensor Tin hiéu cam bién 10 ri chat Iong 30
3 FSS system status Trang thai h¢ thdng chira chay (FSS) 30
4 FSS Zonel, 2, 3 status Trang thai ving chita chay so 1, 2, 3 (FSS) 30
5 FSS Trouble Relay Trang thai role sy ¢4 hé thdng chita chay (FSS) 30
6 HVAC - Internal failure alarn Canh bao 13i ndi bo trong hé thong diéu hoa 30
7 ESS1 HVAC - Fire alarm Canh bao chdy tir h¢ thong diéu hea 30
8 Chiller - Internal protection alarm 1 Bao vé ndi bg s0 1 cua chiller canh bao - hé thong am mat bang dung dich 30
9 Chiller - Internal protection alarm Z Bao vé ndi bd s6 2 cia chiller cinh béo - hé thdng am mat bing dung dich 30
10 Chiller - Internal Compressor failure alarn L3i ngi bd may nén hé thong chiller - hé thong am mat bang dung dich 30
11 BRMUI - Group insulation error Lbi cach dién cua nhém pin BRMU 30
12 BRMULI - Thermal runaway alarnr Canh bdo mat kiém soat nhiét (thermal runaway) cua h¢ pit 30
13 BRMUI - FSS local fire alarm Canh bao chéy cuc bd tir hé thong chita chay (FSS) 30
1 Smoke Detector Tin hiéu dau bao khoi 30
2 Liquid Sensor Tin hiéu cdm bién 10 ri chét long 30
3 FSS system status Trang thai h¢ thong chira chay (FSS) 30
4 FSS Zonel, 2, 3 status Trang thai vang chira chay s 1, 2, 3 (FSS) 30
5 FSS Trouble Relay Trang thai role sy c6 hé thong chira chay (FSS) 30
6 HVAC - Internal failure alarn Canh bao 15i ni b trong hé théng diéu hea 30
7 ESS2 HVAC - Fire alarm Canh béo chay tir h¢ thong dicu hea 30
8 Chiller - Internal protection alarm 1 Bao vé ndi bd s6 1 cuia chiller canh béo - hé thdng am mat bing dung dich 30
9 Chiller - Internal protection alarm 2 Bao vé ndi bg s6 2 cua chiller canh bao - hé thong am mat bang dung dich 30
10 Chiller - Internal Compressor failure alarn L4i ndi bd may nén hé thong chiller - hé thdng am mat bing dung dich 30
11 BRMUI - Group insulation error L4i céch dién cua nhém pin BRMU] 30
12 BRMUI - Thermal runaway alarn Canh bao mat kiém soat nhiét (thermal runaway) cua hé pit 30
13 BRMULI - FSS local fire alarm Canh bao chay cuc bg tir hé thong chira chay (FSS) 30
1 Smoke Detector Tin hiéu dau béo khoi 30
2 Liquid Sensor Tin hiéu cam bién 10 ri chat Iong 30
3 FSS system status Trang thai h¢ thdng chira chay (FSS) 30
4 FSS Zonel, 2, 3 status Trang thai ving chira chay so 1, 2, 3 (FSS) 30
5 FSS Trouble Relay Trang thai role sy ¢4 hé thdng chita chay (FSS) 30
6 HVAC - Internal failure alarn Canh bao 13i ndi bo trong hé thong diéu hoa 30
7 ESS3 HVAC - Fire alarm Canh bdo chdy tir h¢ thong diéu hea 30
8 Chiller - Internal protection alarm 1 Bao vé ndi bg so 1 cua chiller canh bao - hé thong am mat bang dung dich 30
9 Chiller - Internal protection alarm Z Bao vé ndi bd s6 2 cia chiller canh béo - hé thdng am mat bing dung dich 30
10 Chiller - Internal Compressor failure alarn L3i ngi bd may nén hé thong chiller - hé thong am mat bang dung dich 30
11 BRMUI - Group insulation error Ldi cach dién cua nhém pin BRMU | 30
12 BRMULI - Thermal runaway alarnr Canh bdo mat kiém soat nhiét (thermal runaway) cua hé pit 30
13 BRMUI - FSS local fire alarm Canh bao chéy cuc bd tir hé thong chita chay (FSS) 30
1 Smoke Detector Tin hiéu dau bao khoi 30
2 Liquid Sensor Tin hiéu cdm bién 10 ri chét long 30
3 FSS system status Trang thai h¢ thong chira chay (FSS) 30
4 FSS Zonel, 2, 3 status Trang thai vang chira chay s 1, 2, 3 (FSS) 30
5 FSS Trouble Relay Trang théi role sy c6 hé thong chira chay (FSS) 30
6 HVAC - Internal failure alarn Canh bao 15i ni b trong hé théng diéu hea 30
7 ESS4 HVAC - Fire alarm Canh béo chay tir h¢ thong dicu hea 30
8 Chiller - Internal protection alarm 1 Bao vé ndi bd s6 1 cuia chiller cinh béo - hé thdng am mat bing dung dich 30
9 Chiller - Internal protection alarm 2 Bao vé ndi bg s6 2 cua chiller canh bao - hé thong am mat bang dung dich 30
10 Chiller - Internal Compressor failure alarn L3i ndi bd may nén hé thdng chiller - hé thdng am mat bing dung dich 30
11 BRMUI - Group insulation error L4i céch dién cua nhém pin BRMU] 30
12 BRMUI - Thermal runaway alarn Canh bao mat kiém soat nhiét (thermal runaway) cua hé pit 30
13 BRMULI - FSS local fire alarm Canh bao chay cuc bg tir hé thong chira chay (FSS) 30
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Phuluc V

DANH SACH TIN HIEU SCADA POI VOI HE THONG EMS THU THAP TAI TRUNG TAM GIAM SAT VAN

HANH LUOI PIEN

DANH SACH TIN HIEU PO LUONG (AI)

STT

Tén ngin 1§

Tén tin hi¢u

Y nghia

IEC Type

Unit

EMS

BESS SOC Setpoint Feedback

Gia tri phan hoi diém dat SoC cua hé thong

BESS
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Phu luc VI

DANH SACH TiN HIEU SCADA POI VOI HE THONG EMS THU THAP TAI TRUNG TAM GIAM SAT VAN
HANH LUOI PIEN

DANH SACH TIN HIEU 1 BIT (SI)

STT

Tén ngan 16

Tén tin hiéu

Y nghia

1IEC Type

EMS

EMS running

Trang thai EMS dang van hanh

30
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Phu luc VII
DANH SACH TIN HIEU SCADA POI VOI HE THONG RMU THU THAP TAI TRUNG

TAM GIAM SAT VAN HANH LUOI PIEN

DANH SACH TIN HIEU PO LUONG (AI)

STT Tén ngin 10 Tén tin hi¢u Y nghia IEC Type| Unit
1 Current PhaseA Dong dién pha A 13 A
2 RMU1 Current PhaseB Dong dién pha B 13 A
3 Current PhaseC Dong dién pha C 13 A
1 Current PhaseA Dong dién pha A 13 A
2 RMU2 Current PhaseB Dong dién pha B 13 A
3 Current PhaseC Dong dién pha C 13 A
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Phy luc VIII

DANH SACH TiN HIEU SCADA POI VOI HE THONG RMU THU THAP TAI TRUNG TAM GIAM SAT VAN HANH

LUOI PIEN

DANH SACH TiN HIEU 1 BIT (SI)

STT Tén ngin 10 Tén tin hiéu Y nghia IEC Type
1 SF6- Gas Pressure Canh bao ap suat khi SFs 30
2 MCCB TD OFF Trang thai MCCB tu phan phoi (TD) 6 vi tri OFF 30
3 General Trip Tin hiéu cat tong 30
4 F50 Trip Level 1 Téc dong bao v¢ qua dong tirc thoi 50 cap 1 30
5 RMU1 F50 Trip Level 2 Téac dong bao v¢ qua dong tirc thoi 50 cap 2 30
6 F50 Trip Level 3 Téac dong bao v¢ qua dong tirc thoi 50 cap 3 30
7 FSON Trip Level 1 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 1 30
8 FSON Trip Level 2 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 2 30
9 FSON Trip Level 3 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 3 30
1 SF6- Gas Pressure Canh bao ap suat khi SFs 30
2 MCCB TD OFF Trang thai MCCB tu phan phoi (TD) 6 vi tri OFF 30
3 General Trip Tin hiéu cat tong 30
4 F50 Trip Level 1 Téac dong bao v¢ qua dong tirc thoi 50 cap 1 30
5 RMU2 F50 Trip Level 2 Téc dong bao v¢ qua dong tirc thoi 50 cap 2 30
6 F50 Trip Level 3 Téac dong bao v¢ qua dong tirc thoi 50 cap 3 30
7 FSON Trip Level 1 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 1 30
8 FSON Trip Level 2 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 2 30
9 FSON Trip Level 3 Téc dong bao v¢ qua dong cham dat tirc thoi SON cap 3 30
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Phu luc IX
DANH SACH TIN HIEU SCADA DOI VOI HE THONG NGAN XUAT TUYEN THU THAP TAI

TRUNG TAM GIAM SAT VAN HANH LUOI PIEN

DANH SACH TIN HIEU PO LUONG (AI)

STT Tén ngin 10 Tén tin hi¢u Y nghia IEC Type | Unit
1 Current PhaseA Dong dién pha A 13 A
2 Current PhaseB Dong dién pha B 13 A
3 Current PhaseC Dong dién pha C 13 A
4 Current fault PhaseA Dong dién su c¢b pha A 13 A
5 Current fault PhaseB Dong dién su ¢b pha B 13 A
6 Current fault PhaseC Dong dién su ¢o pha C 13 A
7 FEEDER Voltage PhaseA Dbién 4p pha A 13 KV
8 Voltage PhaseB bién 4p pha B 13 KV
9 Voltage PhaseC Dién 4p pha C 13 KV
10 Total Active Power Tdng cong suit tic dung 13 MW
11 Total Reactive Power Tong cong suat phan khang 13 Mvar
12 Total Power Factor Haé sb cong suit tong 13 PF
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Phu luc X

DANH SACH TiN HIEU SCADA POI VOI HE THONG NGAN XUAT TUYEN
THU THAP TAI TRUNG TAM GIAM SAT VAN HANH LUOI PIEN

DANH SACH TiN HIEU 2 BIT (DI)

STT | Tén ngin 1o Tén tin hi¢u IEC Type
1 VCB Status 31
2 Disconnector Switch Status 31
3 Earth Switch Status 31
4 RMUI1 Load Breaker Switch 01 Status 31
5 Load Breaker Earthing Switch 01 Status 31
6 Load Breaker Switch 02 Status 31
7 Load Breaker Earthing Switch 02 Status 31
8 VCB Status 31
9 Disconnector Switch Status 31
10 Earth Switch Status 31
11 RMU2 Load Breaker Switch 01 Status 31
12 Load Breaker Earthing Switch 01 Status 31
13 Load Breaker Switch 02 Status 31
14 Load Breaker Earthing Switch 02 Status 31
15 CB Status 31
16 FEEDER |Earth Switch Status 31
17 CB Service/InService 31
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Phu lue XI

SAT VAN HANH LUOI PIEN

DANH SACH TIN HIEU 1 BIT (SI)

DANH SACH TIN HIEU SCADA POI VOI HE THONG NGAN XUAT TUYEN THU THAP TAI TRUNG TAM GIAM

TT Tén ngan 16 Tén tin hi¢u Y nghia 1EC Type
1 F74 Fail Tin hiéu 16i chirc ning F74 30
2 Bay Local Trang thai diéu khién tai chd cta ngin 18 30
3 CB Dischagre Tin hiéu x4 ning lugng ciia méy cit (CB) 30
4 General Trip Tin hiéu cat tong 30
5 FEEDER F50 Trip Level 1 |Tac dong bao vé qua dong tirc thoi 50 cap 1 30
6 F50 Trip Level 2 |Téac dong bao vé qua dong tirc thoi 50 cap 2 30
7 F50 Trip Level 3 |Tac dong bao vé qua dong tirc thai 50 cap 3 30
8 F50N Trip Level 1 |Téac dong bao vé qua dong cham dat tirc thoi SON cap 1 30
9 F50N Trip Level 2 |Tac dong bao vé qua dong cham dat tirc thoi SON cép 2 30
10 F50N Trip Level 3 [Téac dong bao vé qua dong cham dat tirc thoi 50N cap 3 30
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