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CHUONG 1: TONG QUAT VE CONG TRINH

1.1. Ciin cit 1ap ho so

H6 so Bao céo kinh té k¥ thuat du an: “Lip MBA T3 tram 110kV Phung Xa” dugc
1ap dva trén co sé sau:

- Can cr Quyét dinh sb 9587/QD-EVN HANOI ngay 01/10/2025 ctua Tong Cong ty
bién luc thanh phé Ha Noi vé viéc giao bd sung ké hoach dau tu xay dung nam 2025 cho
Cong ty Ludi dién cao thé TP Ha Noi;

- Can ctr Quyét dinh s6 6999/QD-EVNHANOIHGC ngay 22/12/2025 vé viéc phé duyét
nhiém vu k¥ thuét, du toan chi phi va ké hoach lya chon nha thau giai doan chuan bi dau tu
Du an: Lép MBA T3 tram 110kV Phung Xa.

- Can cir van ban s6 1219/KH-EVNHANOIHGC ngay 04/02/2026 ciia Tong cong ty
Dién lyc TP Ha Noi ké hoach khai thac tai trung 4p TBA 110kV Phung X4 sau lép MBA T3
tram 110kV Phung Xa.

- Cin ¢t vin ban s6 58/TB-EVNHANOI ngay 09/03/2026 thong bao vé két luan cudc
hop day nhanh céac dy 4n lap dit, nang cong suat cac TBA phuc vu cap dién hé 2026.

- Can cir To trinh s6 68/TTr-BQLDAKN ngay 12/3/2026 ctia Ban QLDA kiém nhiém
vé quy mo thiét ké cong trinh “Lip MBA T3 tram 110kV Phuing X4”.

- Cin ctr Quyét dinh s 2337/QD-EVNHANOI ngay 18/03/2026 ctia Tong cong ty Dién
lyc TP Ha Noi phé duyét nhiém vu thiét ké cua cong trinh.

- Can cir van ban sb 697/EVNHANOIITC-QLVHHT ngay 25/03/2026 cia Cong ty
Cong nghé Thong tin Pién lyc Ha Noi vé viéc gop ¥ ho so hang muyc thong tin vién thong
cho cong trinh.

- Cian ctr van ban s6 /NSO-CN ngdy /2026 cia Trung tim diéu 6 HTD mién Bic
va vin ban s6 885/EVNHANOILDC-CN ngay 26/3/2026 ciia Trung tam diéu d6 HTD TP Ha
Noi vé thoa thuan hang muc SCADA cdng trinh.

- Cian ctr vin ban s6 /TD-PCCC ngdy /2026 ciia Phong canh sat PCCC va ciru nan,
ctru ho Cong an TP Ha Noi tham dinh thiét ké vé PCCC Cong trinh.

- Can clr van ban sb ngay /03/2026 cia Cong ty TNHH Xay dung va thuong mai
Dién niang vé viéc tham tra Bio céo kinh té k¥ thuat cong trinh: “Lip MBA T3 tram 110kV
Phung X3&”.

- Can clr hop ddng tu véan giita Cong ty Ludi dién cao thé TP Ha Noi va Cong ty cd
phan phat trién Dién lyc Thang Long vé tu van 1ap BCNCKT-TKBVTC cong trinh va Phy
luc hop ddng kém theo.

- Két qua khao sat do don vi tu van thuc hién.

1.2. Pic diém chinh cia cong trinh
1.2.1. Tén dy an:

Lip MBA T3 tram 110kV Phung X4

1.2.2. Chii dau tu:

Tap 1. Thuyét minh dy an Trang 5
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Cong ty ludi dién cao thé thanh phd Ha Noi
1.2.3. Céap céng trinh:
Cong trinh cong nghiép (nang luong), cap II
1.2.4. T6 chirc tw van lap du 4n
Cong ty cb phan phat trién dién lyc Thing Long
1.2.5. Pon vi quin ly van hanh
Cong ty ludi dién cao thé thanh phd Ha Noi
1.2.6. Dia diém xay dung cong trinh
Vi tri dau tu xdy dung cong trinh nam trong khudn vién tram bién ap E1.28 Phung X4,
thudc xa Tay Phuong, thanh phd Ha Noi.
1.2.7. Muc tiéu xay dung cong trinh
- Pap ung duogc nhu cau phat trién phy tai, dam bao cap dién lién tuc cho khu cong
nghi¢p Thach That, xa Tay Phuong va cac khu vyc 1an can.
- Nang cao d9 tin cdy cép dién, dam bdo an toan trong van hanh;
1.2.8. Pham vi du an
Lap b6 sung MBA T3 cong sudt 63MVA, ngan thiét bi 133, hé thong ti phan phdi
22kV, ta bPKBV MBA T3
Hoan thién céac hé thong phu trg dap tmg van hanh MBA T3-63MVA theo quy dinh
hién hanh.
1.2.9. Tién dd xay dung cong trinh:
- Lap va trinh hd so BCKTKT: thang 3/2026
- Phé duyé¢t BCKTKT: thang 3/2026.
- Lya chon nha thau VTTB, Xay lap: thang 3-4/2026
- Thi cong: Thang 4-5/2026
- Hoan thanh cong trinh: thang 5/2026

1.3. Du toan
. . Gia tri £ Gia tri sau thué
STT N0i dung chi phi truée thué Thué VAT @
1 | Chi phi xay dung 4.936.268.182 | 493.626.819 5.429.895.001
2 | Chi phi thiét bi 9.654.842.276 | 965.484.229 |  10.620.326.505
3 | Chi phi quan 1y du 4n 386.318.810 386.318.810
g4 | Chiphitwvandautr | 55550 ese | 109.622.086 1.205.842.944
xay dung

Tap 1. Thuyét minh du 4n Trang 6
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A o Gia tri £ Gia tri sau thué
STT N0i dung chi phi truée thué Thué VAT @
5 Chi phi khac 447.477.940 10.500.774 457.978.714
6 Chi phi du phong 826.056.403 78.961.695 905.018.099
Tong cong 17.347.184.469 | 1.658.195.603 19.005.380.073

1.4. Pham vi ho so

B4o cao kinh té ky thuét cong trinh: “Lip MBA T3 tram 110kV Phung X4” dé cap dén
cac ndi dung chinh nhu sau:

- Céc giai phap k¥ thuat phan dién;

- Céc giai phap h¢ théng thong tin, SCADA va céac h¢ théng phu tro;

- Céc giai phap k¥ thuat phan xay dung tram;

- Céc giai phap phan phong chay chira chay;
- Yéu cau chi tiét dic tinh k¥ thuat thiét bi;

- Lap chi dan k¥ thuat trong cong tac xdy dung tram va quy trinh bao tri;

- Lap T6 chirc xdy dung va Téng dy todn cong trinh

Tap 1. Thuyét minh du 4n

Trang 7
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CHUONG 2: SU CAN THIET PAU TU CONG TRINH
2.1. Gi6i thiéu chung vé khu vue dy 4n
Tram bién ap 110kV Phung Xa dat tai thi tran Phung X4, huyén Thach Théat trude day,
nay thudc xa Ty Phuong, thanh phd Ha Noi.
Tram c6 dién tich tram khoang 5.576m?2. Phia Pong Bic Kho vt tu Phung Xa cua Téng
cong ty dién lyc thanh phd Ha Noi. Céc phia con lai giap khu cong nghiép Thach That.
2.2. Hién trang nguon va lwéi dién khu vue

Tram E1.28 1a duoc nhan nguén tir 2 tram bién ap:

- Tir tram bién ap 220kV Son Tay E1.35 théng qua dudng day 174 E1.35 Son Tay di
171 E1.28.

- Ttr tram bién 4p 220kV Tay Ha Noi E1.50 thong qua duong day 174 E1.50 Tay Ha
Noi di 172 E1.28.

itin oo ey il ot i E150 - ¥ L g
¥ R T TAY HANOI
’ I T e s % 5
e B e F} bis

E1.28

E1.74
THACH THAT 2

T1

E1.35
SON TAY st
TEEE F
11310 2.
Tén MBA 2025 2026 (PA tang 2026 (tang
tram truéng co s6) trudéng cuc
8% doan) 13%
Cong Smax Pmax 2025 % Smax % Smax %
suat 2025 (MVA) mang 2026 mang 2026 mang
dinh (MVA) tai (MVA) tai du bao tai
mire Max Max | (MVA) | Max
(MVA) 2025 2026 2026
twong tuong tuong

Tap 1. Thuyét minh dy an Trang 8
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ung rng ng
T1 63/63/63 | 52.16 51.112 83% 56.33 89% 63.65 101%
E1.28
T2 63/63/63 | 48.53 47.562 77% 52.41 83% 59.23 94%

Nhu vay, hién ca 2 MBA T1, T2-63MVA cua tram E1.28 déu da day tai va khong co
kha ning nang cong suit cho 2 MBA nay nita
2.3. Su phat trién ciia phu tai khu vue:

Tram E1.28 nam trong phan ving phu tai III cua thu d6 Ha Noi. Dy bao ty 18 ting
trudng phu tai hang nadm tang 1€n khoang 8%. Nhu vay trong nam 2026 thi mirc mang tai du
kién ting 1én v6i T1 déu trén 100%. V&i mirc mang tai nhu vay thi MBA T1 va MBA T2 da
qua tai, khong dam bao an toan va do tin cay cap dién cho khu vuc.

2.4. K& hoac phat trién lwéi dién khu vue

Theo Quy hoach Thu d6 Ha Ni thoi ky 2021-2030, tam nhin dén nam 2050 dugc phé
duyét kém theo Quyét dinh sé 1569/QD-TTg ngay 12/12/2024 ciia Tha tuéng Chinh phi;
Quyét dinh s6 1668/QD-TTG ngay 27/12/2024 cua thu tudng chinh phi phé duyét diéu chinh
quy hoach chung tha d6 Ha Noi1 dén nam 2045, tam nhin dén nam 2065, giai doan dén nam
2030, TBA 110kV Phung Xa c6 quy md cong sudt 3x63MVA.

8 : |
N i |
Cong suit du kién [ |
_(MVA)
T Tram bién dp Hitn Quy Ghi chi
tr: hoach dén
"ME | niim 2030 |
II1 | Vang ITI
1 | Phing X4 (E1.28) 2363 Ix63
2 | Thach Thét 2 1x40 | 2x40
3 | Nam An Khanh 2x63
| 4 |BaVi2 N 2x40
| Giai doan 1: Cong sut
' I1x63MVA; giai doan 2: Céng |
| ’ i 2x63 P )
| 5 [FPhicThe?2 | " | sudt 2x63MVA

Tap 1. Thuyét minh du 4n Trang 9
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2.5. Sw cén thiét va muc tiéu dau tu

Tram bién 4p 110kV Phung X4 nam trong khu vurc phia Tay TP Ha Noi du béo ty 1&
tang truong cao.

Mat khéc, theo Quy hoach Thu dé6 Ha Noi, giai doan dén nam 2030, TBA 110kV Phung
X4 ¢6 quy md cong suat 3x63MVA.

Nhu vay, viéc lip bd sung MBA T3 tram bién 4p E1.28 Phung X4 va ning cong suit
1én 3x63MV A nhim dam bao nhu cau cép dién, dam bao tinh linh hoat trong van hanh, nang
cao do tin cay cung cip dién, dong thoi dap tng Quy hoach Thu d6 Ha Noi

2.6. Phin tich h¢ thong dién
2.6.1. Tong quan
Trén co s& cAn bang cong suat dd néu, tién hanh phan tich hé thong dién dé xac dinh:

- Phan tich, kiém tra phan bd cong suat va dién ap hé thong dién theo cac ché do dic
trung vé mua mua, mua kho, tai thoi diém duong du kién di vao van hanh sau 5, 10 nim
nham:

+ Xac dinh cong suit - dién ning truyén tai cua dudng day;

+ Xac dinh ton that dién ap cua luéi.

- Phan tich cac ché do phan bd cong suat, dién p cua hé thong trong cac trudng hop:

+ Ché d6 cuc dai, cyc tiéu tai thoi diém dua cong trinh vao hoat dong va trong hop:

+ Ché d6 cuc dai, cuc tiéu tai thoi diém dua cong trinh vao hoat dong va trong giai doan
van hanh dau tién;

+ Ché do sy b va cit tai .

- Phén tich qu4 trinh - qua d6 hé théng:

+ Kiém tra 6n dinh tinh trong cac ché d6 van hanh va du trix 6n dinh tinh khi dﬁy tai, su
co;

+ Kiém tra 6n dinh dong cua hé théng khi c6 nhiing kich dong 16n tac dong dén hé théng

2.6.2. Két qua tinh toan trao luu cong suat:

s . Cong suat Tai
STT Phan tw
(MVA) (%)
Nim 2026
A | Ché @ van hanh binh thuong
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 93.5+j24.7 60
2 | BZ 110kV TBA 220kV Son Ty — Phung X4 9.8-j0.4 6

Tap 1. Thuyét minh du 4n Trang 10
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STT Phin tie Cong suat | Tai
(MVA) (%)
B | Ché dd sw c6 dwong day 110kV Tay Ha Noi — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 - -
2 | BZ 110kV TBA 220kV Son Ty — Phung X4 104.6+j32.6 | 70
C Ché d6 su c6 dwong diy 110kV Son Tay — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 103.4+j25.4 | 66
2 | BZ 110kV TBA 220kV Son Tay — Phung X4 - -
Nim 2030
A | Ché d van hanh binh thuong
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 37.4+j53.3 39
2 | BZ 110kV TBA 220kV Hoa Lac — Phing X4 88.0-j20.8 55
B | Ché @) su ¢ dwong day 110kV Tay Ha Noi — Phing X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha Dong 2 - -
2 | BZ 110kV TBA 220kV Hoa Lac — Phing Xa 125.7+i34.1 | 79
C | Ché @) sw c6 dwong diy 110kV Hoa Lac — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha Pong 2 125.5+j33.0 | 78
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa - -
Nim 2035

A | Ché @ van hanh binh thwong
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 26.4+j33.7 27
2 | BZ 110kV TBA 220kV Hoa Lac — Phing Xa 109.1+j3.3 69
B | Ché dd sw c6 dwong day 110kV Tay Ha Noi — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha Pong 2 - -
2 | BZ 110kV TBA 220kV Hoa Lac — Phing Xa 135.9+j39.0 | 89
C | Ché @) sy c6 dwong diy 110kV Hoa Lac — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha Pong 2 135.6+j37.3 | 89
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa - -

2.6.3. Két qua tinh toan dién ap:

Tap 1. Thuyét minh du 4n
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Nim Phin tir (;ip(gif)“ Umax (kV) | Umin (kV)
2026
TBA 110kV Phung X4 110 110.9 123.4
2027
TBA 110kV Phung X4 110 113.2 118.8
2030
TBA 110kV Phung X4 110 115.1 118.7
2035
TBA 110kV Phung X4 110 109.8 116.1

2.6.4. Két qua tinh toan ngz"ln mach:

Dé lua chon céc thiét bi dong cit, day ché)ng sét nham dam bao hé théng dién van
hanh mdt cach an toan, tin cay, tién hanh tinh toan dong dién ngén mach béng phén mém

PSS/E.

Gia thiét tinh toan ngan mach sau khi da thay doi két day, mo vong tai tram 220kV

Ha bong (mo MC112), tram 220kV Mai Bong (m¢é MC112), tram 220kV Thanh Cong
(m& MC112), tram 220kV Chem (m¢& MC112), tram 220kV Van Tri (m¢é MC112), tram
220kV Séc Son, tram 220kV Long Bién (mé MC112), tram 220kV DBo6ng Anh 2 (m&
MC112) tram 110kV Pai Kim (mé MC112), tram 110kV Tran Hung Pao (mé MC112),

tram 110kV Phuong Liét (mo MC112).

Két qua tinh todn dong dién ngan mach mot pha, ba pha trén cac thanh cai 110kV,
22kV cua TBA 110kV Phung Xa trong cac nam 2026, 2027, 2030, 2035 dugc tom tat

trong bang sau:

Bang 1: Két qua tinh toan dong ngin mach trén thanh cai 110kV, 22kV TBA 110kV

Phung Xa
Piém ngin mach Dong ngan mach (kA)
3 pha 1 pha

2026
Thanh cai 110kV TBA 110kV Phung Xa 17.2 11.8
Thanh cai 22kV TBA 110kV Phung Xa (C41) 12.7 11.7
Thanh cai 22kV TBA 110kV Phung Xa (C42) 12.7 11.7

2030
Thanh cai 110kV TBA 110kV Phung X4 30.9 20.1

Tap 1. Thuyét minh du 4n
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Piém ngin mach Dong ngan mach (kA)
3 pha 1 pha
Thanh cai 22kV TBA 110kV Phung Xa (C41) 14.1 13.3
Thanh cai 22kV TBA 110kV Phung Xa (C42) 14.1 13.3
Thanh cai 22kV TBA 110kV Phung Xa (C43) 14.1 13.3
2035

Thanh cai 110kV TBA 110kV Phung Xa 31 20.3
Thanh cai 22kV TBA 110kV Phung Xa (C41) 13.6 12.7
Thanh cai 22kV TBA 110kV Phung Xa (C42) 13.6 12.7
Thanh cai 22kV TBA 110kV Phung Xa (C43) 13.6 12.7

Dong ngén mach 16n nhét tai thanh cai 110kV tram 110kV Phung X4 < 31,5kA, dam

bao theo quy dinh thong tu 05/2025/TT-BCT.

2.7. Két luan va kién nghi

Qua phén tich, nhan thiy rang viéc lip bd sung MBA T3 tram bién 4p E1.28 Phing X4

la can thiét va cap bach.

Kién nghi Chii dau tu sém phé duyét ho so va trién khai cong tac xay dung, sém dua
MBA T3-63MVA vao van hanh dé dam bao an toan cép dién cho khu vuec.

Tap 1. Thuyét minh du 4n
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CHUONG 3: HIEN TRANG TRAM BIEN AP
3.1. Piéu kién dia hinh

Vi tri dia 1y: X& Tay Phuong nim & khu vuc phia Tdy Bic cua Ha Noi, s¢ hitu vi tri
thuan loi v6i cac tuyén giao thong két ndi dé dang dén trung tim Thu d6 va cac khu vuc lan
can. Ban do dia gi61 hanh chinh méi nhét cho théy xa ¢o ranh gidi ro rang, dam bao tinh lién
két trong quan 1y va phat trién ha ting.

Dién tich tw nhién: Theo thong tin cdp nhat, xa Tay Phuong c6 dién tich tu nhién
khoang 18,45 km?, dugc hinh thanh tr viéc sdp nhdp toan by céc xa cti nhu Tay Phuong,
Thach Hoa va mot phﬁn xa Thach X4. Dién tich nay tao diéu kién thuén loi cho quy hoach do
urban va phat trién kinh té da dang.

Quy mé6 dan s0: Dan s6 cua xa Tay Phuong hién dat khoang 42.000 nguoi, véi mat do
dan cu phan bd hop 1y, phu hop véi dic thu khu vuc ngoai thanh. Pidu nay gitp xa ¢ tiém
nang phat trién ca vé kinh té va vin hoa, két hop giita ndng nghiép truyén thong va cac nganh
nghé hién dai.

Tram E1.28 Phung X4 nam tiép giap gan cac tuyén dudng giao thong nén thuan lgi cho
cong tac van chuyén va thi cong.

3.2. Diéu kién dia chit

Khu vuc c6 cau trac dia chat kha phuc tap, thude cac déi Song Hong, Ninh Binh va
vung triing Ha NOi cia mién udn nép Bac Viét Nam. Tham gia vao cau triic c6 cac loai da
bién chat, tram tich, magma tudi tur Paleoproterozoi dén B¢ Tu.

3.3. Piéu kién khi hau

Khi hau dic trung ciia viing nhiét di gié mua, véi 2 muia cht yéu trong nim: Mua nong
va mua lanh. Mula nong tir thang 4 dén thang 10, ndng am va mua nhiéu, gi6 thinh hanh hudng
Pong Nam, thuong ¢ giéng bio. Thang c6 nhiét do cao nhit trong nim 13 thang 6, thang 7
va thang c6 luong mua trung binh cao nhét trong nam 14 thang 7. Vi vdy, muia néng thuong
cling 12 mia mua. Mua lanh & Ha Noi bat dau tir thang 11 va thuong két thuc vao thang 3.
Mua nay khi hau & Ha Noi twong dbi lanh va kho. Troi it mua. Thang 1 1a thang c6 nhiét do
trung binh thip nhat, dong thoi ciing c6 lugng mua trung binh thip nhat trong nim. Hudng
gi6 thinh hanh 12 Péng Bic. Hai thang 4 va 10 duogc coi nhu 13 thang chuyén tiép, tao cho Ha
Noi ¢6 4 mua: Xuan, Ha, Thu, BPong.

3.4. Pia diém

Dy 4n duoc xdy dung tai tram bién ap E1.28 Phing X4, thudc xa Tay Phuong, thianh
phé Ha Noi (trudc day 1a thi tran Phung X4, huyén Thach Thét, TP Ha Noi).

Hinh anh TBA E1.28 trén google maps:

Tap 1. Thuyét minh dy an Trang 14
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Y 110kV Phung)Xa
Congjty.Cé phan
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Chu Gialrac/Méc @

..l
-

3.5. Quy mo
3.5.1. Quy md chinh phan dién phia 110kV

- Lap méi MBA T3- 63MVA va ngan thiét bi 133 (cac thiét bi 110kV tan dung vat tu
thiét bi tdn kho cia EVNHANOI)

- Hoan thién ddu ndi ngan 133 sau cai tao.
3.5.2. Quy md chinh phin dién phia 22KV

- Lap méi 01 phan doan thanh cai 22kV cho MBA T3 (C43) (cac thiét bi 22kV tan dung
vat tu thiét bi tdn kho cia EVNHANOI sau khi duoc cai tao, stra chira)

- Dau ndi tir MBA T3 dén ti 16 tong 433, lién lac C43 v6i C42. Hoan thién ddu ndi cho
thanh cai trung thé C43.
3.5.3. Quy md chinh phan diéu khién bao vé

- Lap méi ta diéu khién bao vé tich hop diéu khién xa ngin MBA T3.

- Lap méi ta dau day trung gian MK cho ngin 133 va MBA T3, bd MU cho ngin 433..

- Hoan thién dau ndi, thi nghiém hé théng diéu khién bao vé cho céc thiét bi lap dat méi.
3.5.4. Quy md chinh phin SCADA

- B0 sung switch, két ndi ro le 1én hé théng DCS/SCADA tram.

- Khai bdo, cdu hinh céc thiét bi bd sung trén h¢ théng may tinh tram.

- Test Point-to-Point va End-to-End céc tin hiéu cua thiét bi lép mai tai tram va cac
trung tdm diéu do, trung tim gidm sat.
3.5.5. Quy mé chinh phin xiy dung

Tap 1. Thuyét minh du 4n Trang 15



CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
% THANG LONG Pia chi: Té‘lng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

- Xay dung Pooctich, Tuong ngan chay, b¢ dd, mong try, hé thu dau cho MBA T3.

- Xay dung Moéng, try d& cho cac thiét bi ngan 1§ 133.

- Xay dung Hé théng muong cap cho MBA T3

- Hoan thién hé thong méng cép treo tran trong phong phan phdi 2.
3.5.6. Quy md chinh phin Phong chay chira chay

- Lap dat hé thong chira chay tu dong cho MBA T3.

- Lap dat hé thong bao chay cho MBA T3.

- Thay thé ta trung tdm bao chay 10 kénh ma hiéu RPP-ABW 10 do hing Hochiki/Nhat
Ban san xuat bang ti trung tim bao chay dia chi 1 loop.

- Hoan thién hé théng PCCC theo quy dinh cho cac thiét bi bd sung, lép mdi trong du
an.
3.6. Hién trang

Tram E1.28 dugc dua vao van hanh tr ndm 2008; quy mo6 ban dau, tram lép 01 MBA
40MVA 110/35/22kV (MBA T1). Sau dé tir cic ndm 2014-2016, tram duogc lip thém MBA
T2. Bén nam 2019, tram duoc dau tu ndng cong suat 1én 2x63MVA.

Sau céc dot nang cép cai tao, tram duoc lép 02 MBA 63 MVA 110/35/22kV, cép dién
cho céc phu tai lan can khu vuc huyén Thach Thét, Qudc Oai trude kia...; trong d6 c6 cac khu
cong nghiép v6i nhidu phu tai khach hang quan trong, c6 yéu cau dam bao do tin cdy cung
cap dién rat cao.

Nam 2022, tram dugc dau tu chuyén ddi sang mo hinh tram k¥ thuat $6.

3.7. Cac thiét bi, vét liéu lién quan

3.7.1. Thiét bi nhit thi
* Phia 110kV

Tap 1. Thuyét minh du 4n Trang 16
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Phia 110kV cua tram hién dang van hanh theo so dd cau du gém 05 ngan 19:

+ 02 ngan duong day 110kV 174 (di E1.35 Son Tay); 174( di E1.50 Tay Ha Noi).
+ 02 ngan may bién ap 110kV 131 (T1 — 63MVA); 132 (T2 -63MVA).

+ 01 ngan phan doan 110kV 112.
Théng sé Mdy bién dp T1, T2:

STT | Thong s T1 T2
1 | Kiéu Bién 4p dau-63MVA Bién 4p dau-63MVA
2 I;E‘t’c san Dong Anh-Viét Nam Doéng Anh-Viét Nam
3 | Nam duavao 2015 2015
van hanh
4 | Nam san xuét 2015 2015
Ty 1& phan bd
5 | cong suat 63/63/63 63/63/63
(MVA)
6 | T dau day YNdyn-11-12 YNdyn-11-12

115kV+9x1,78%/36,5kV+2x2,5%

115kV+9x1,78%/36,5kV+2x2,5%

7| Udm (V) 123KV 123KV
8 |Idm (A) 316/996/1581 Bién 4p dau-63MVA
Uk % (C-T/ 10,75/19,33/7,43
9 C-H/ T-H) 10,5/19,5/7,83 ) ) )
Tén hao
10 | khong tai 31,9 30.8
(KW)
1 Té6n hao ¢
tai (KW) 228.9 218.903
Dong dién
12 | khong tai To 0,107 0,107
%
13 Loai dau cta Nynas Nitro Gemini X Nynas Nitro Gemini X
MBA
Tong trong
lugng dau £ 26 tAn
14 cia MBA 26 tan
(tdn)
Tinh trang X \
16 van hanh Binh thuong

Tap 1. Thuyét minh du 4n
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Théng sé chinh cdc thiét bi phia 110kV:
e Miy cat 110kV
Loai: 3 pha, ngoai troi.
Kiéu: 3AP1 FG
Hang san xuit: SIEMENS
bi¢n ap dinh muc: 145kV
Dong dién dinh muac: 3150A
Dong ngan mach dinh murc: 40kA
Thoi gian chiu dong ngan mach: 3s
Nam vén hanh: 2013 (171, 172) va 2019 (131,132,112)
Tinh trang: van hanh binh thuong, on dinh.
e Dao cach ly 110kV
Loai: 3 pha, ngoai troi.

Kiéu: khong tiép dia (131-1; 132-2; 112-1; 112-2); 1 tiép dia (171-1; 172-2); 2 tiép dia
(171-7; 172-7).

bi¢n ap dinh muc: 123kV
Dong dién dinh muac: 1250A
Nam van hanh: 2013 (171-1, 172-2; 172-7) va 2016 (131-1; 132-2, 171-7, 112-1; 112-2)
Tinh trang: van hanh binh thuong, 6n dinh.
e Bién dong dién 110kV:
Loai: 1 pha, ngoai troi.
Kiéu: IOSK (TI 171, 172, 112) va LCWB6 (131, 132) .
bi¢n ap dinh muc: 123kV
Ty s6 bién:
+200-400-600/1-1-1-1A voingan 131, 132
+200-400-800-1000/1-1-1-1A véingan 171, 172 va 112.
Nam van hanh: 2013 (TI 171, 172; 112) va 2008 (131; 132)
Tinh trang: van hanh binh thuong, on dinh.

e Bién dién ap 110kV

Tap 1. Thuyét minh du 4n Trang 18
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Loai: 1 pha, ngoai troi.
Kiéu: WVL 115-10H (TU C11, TU C12) va CVE: 145/650/50 (TU 171, 172) .
bi¢n ap dinh muc: 123kV
Ty s6 bién: 115/73:0,11/43:0,11/3kV
Nam van hanh: 2010 (TU C11, TU C12) va 2013 (TU 171, 172)
Tinh trang: van hanh binh thuong, n dinh.
e Chong sét van 96kV
Loai: 1 pha, ngoai troi.
Kiéu: HY 10W-96/256.
bién 4p dinh mirc: 96kV
bi¢n ap van hanh lién tyc: 78kV
Nam van hanh: 2008
Tinh trang: van hanh binh thuong, 6n dinh.
* Phia 35kV

Phia 35kV: Tram E1.28 hién dang van hanh 2 phan doan thanh céi C31, C32. Trong d6 +
Phan doan thanh cai C31 g6m 7 tu hgp bo loai DNF7 do Schneider san xuét, dua vao van
hanh nam 2022.

+ Phan doan thanh cai C32 gém 7 tu hop bo loai ASN1-40.5 do Cooper san Xuét,
dua vao van hanh nam 2013.

Hién 2 phan doan thanh cai van hanh binh thuong.

Tap 1. Thuyét minh dy an Trang 19
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* Phia 22kV

Tram E1.28 hi¢n dang van hanh 2 phan doan thanh cai C41, C42. Trong do

+ Phan doan thanh cai C41 gém 13 tu hop bd loai Unigear ZS1 do ABB san xuét, dua
vao van hanh nam 2016 vdi cac ta: 01 tu 16 tong 431; 01 ta TU C41, 01 ti ty bu T401, 01 tu
dao cam lién lac 412-1 va 9 ti xuét tuyén 22kV. Dy ti C41 dang van hanh binh thudng.

+ Phan doan thanh cai C42 gom tiéu phan doan:

C42A gbm 8 ti hop bo loai ASN2-24 do Cooper san xuét, dwa vao van hanh nim 2013.

C42B gdm 9 ti hop bo loai Unigear ZS1 do ABB san xuat, dua vao van hanh ndm 2022

Hién 2 phan doan thanh cai 22kV van hanh binh thuong.

Day tu C41 hién trang

Tap 1. Thuyét minh dy an Trang 20
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Day tu C42 hién trang

* Hé thong cap luc

Nam SO
STT Tén cap Loai, Hang SX dwa vao | lwgng
VH (sgi)
7 20/35(40.5)kV-
1 Cap tong 331 CwXLPE/PVC/DATA/PVC-W- 2016 3
1x630mm?2
7 12,7/22(24)kV-
2 Cap tong 431 CwXLPE/PVC/DATA/PVC-W- 2016 6
1x630mm?2
L a 12,7/22(24)kV-
3 | Caplienlac 412 Cuw/XLPE/PVC/DATA/PVC-W- 2022 6
déen 412-1
1x630mm?2
7 20/35(40.5)kV-
4 | Cap tong 332 CwXLPE/PVC/DATA/PVC-W- 2013 3
1x630mm?2
20/35(40.5)kV-
5 Céap lién lac 312 CwXLPE/PVC/DATA/PVC-W- 2013 3
1x630mm?2

Tap 1. Thuyét minh dy an Trang 21
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q 12,7/22(24)kV-
6 Cép tong 432 Cu/XLPE/PVC/DATA/PVC-W- 2013 6
1x630mm?2

12,7/22(24)kV-
Cuw/XLPE/PVC/DATA/PVC-W- 2013 6
1x630mm?2

12,7/22(24)kV-
8 Cép tuy dung 31 Cuw/XLPE/PVC/DATA/PVC-W- 2008 1
3x50mm?2

12,7/22(24)kV-
9 Cép tu dung 42 Cuw/XLPE/PVC/DATA/PVC-W- 2008 1
3x50mm?2

12,7/22(24)kV-
10 | Cap tu TBN401 Cu/XLPE/PVC/DATA/PVC-W- 2016 1
3x240mm?2

- Day dan, kep cuc phia 110kV hién tai dang st dung la lai ACSR400/51

Cap lién lac 422
deén 422-2

3.7.2. H¢ thong diéu khién, bao vé, do lrong

Nam 2022, tram bién ap 110kV E1.28 Phung Xa duoc Téng cong ty dién lyc TP Ha
Noi cai tao thi diém thanh tram bién ap Ky thuat s6, tién phong trong linh vuc déy manh Ung
dung khoa hoc k¥ thuat cach mang 4.0 vao qua trinh chuyén ddi sb luéi dién, phuc vu quan
1y van hanh va quan 1y k¥ thuat.

Hién tai, tram bién ap E1.28 Phung X4 c6 cac phan mirc diéu khién nhu sau:

- Murc 1: Mtrc trung tam (Centrer level)

Piéu khién truc tiép tir trung tim diéu d6 NSO, B1 thong qua hé théng SCADA.

- Murc 2: Mitrc tram (Station level)

Tram dugc trang bi hé théng diéu khién tich hop c¢6 hd trg giao dién HMI cé thé diéu
khién va giam sat cac hoat dong cua cac thiét bi trong pham vi toan tram.

- Murc 3: Mtrc ngan va tu bao vé (Bay level)

Tt bo diéu khién mire ngan BCU/Ro le: Man hinh cua bd diéu diéu khién muc ngan/role
du 16n dé co6 thé thé hién so dd 1 soi ctia mot sb ngan 19 cung céc gia tri do ludng cua ngan
va vi tri ctia mdy ct, dao cach ly, dao ndi dat...

- Mirc 4: Mire thiét bi (Equitment level)

Diéu khién tai td diéu khién tai chd cua cac thiét bi. Muc diéu khién nay chi duoc thuc
hién trong viéc thu nghiém va bao tri.

Tap 1. Thuyét minh du 4n Trang 22



CONG TY CO PHAN PHAT TRIEN PIEN LUC THANG LONG
THANG LONG bia chi: Tﬁng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi

Dién thoai: 024.7100.5746

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

Hinh danh phong diéu khién hién trang

3.7.2.1. So dé ciu tric tram ky thudt so
TBA 110kV E1.28 Phing X4 dang duogc ap dung so do cau trac nhu sau:
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Tram bién 4p da duoc trang bi thiét bi thu thap dir liéu Merging unit (MU) cho céc ngin

16, cu thé bao gdm:
— 02 bd MU cho ngan 1 tong 110kV may bién ap T1.
— 02 bd MU cho may bién ap T1.
— 02 bd MU cho ngan 1 tong 110kV may bién ap T2.
— 02 bd MU cho may bién ap T2.
— 02 b6 MU cho ngan duong day 110kV 171.
— 02 bo MU cho ngan duong day 110kV 172.
— 02 bo MU cho ngan phan doan 110kV.

3.7.2.2. Cac ti bdo vé

Tram bién ap da trang bi 05 ti bdo vé€ bao g@)m céc ro le c6 do nhay cao, thoi gian tac

dong nhanh, c6 kha ning giao tiép v6i may tinh va cac thiét bi process bus tiéu chuan IEC
61850- 8-1 va IEC 61850-9-2. Tt ca cac ta diéu khién bao vé déu dang van hanh binh thuong.
a. Ti diéu khién bio vé ngan mdy bién dp Tl (E02+RP) va ti bdo vé ngan MBA T2
(EO5+RP):
MGdi ti bao gom:

— B0 bao vé chinh may bién ap: Bo bao vé so léch may bién 4p 3 pha 87T (T60/GE) tich

hop cac chtrc nang sau:

+ o+ + o+ o+

Bao vé so 1éch may bién 4p - F87T

Bao vé chéng cham dat bén trong MBA-F64

Bao vé qua dong & qua dong cham dat cat nhanh va c6 thoi gian -F50/51 & F50/51N
Béo v¢ qua tai -F49

Ghi su ¢ -FR

— BO bao vé du phong phia cao ap may bién ap : Bao vé qua dong c6 huéng F67
(F60/GE) tich hop cac chirc nang sau:

+

+ o+ + o+

Bao vé qua dong va qua dong cham dét c6 huéng ~F67/67N
Bao vé qua dong cit nhanh va c6 thoi gian —F50/51

Bao vé qua dong cham dat cit nhanh va c6 thoi gian ~-F50/51N
Bao vé chdng hu hong may cit -FS0BF

Giam sat mach cét -F74

— B0 bao vé du phong phia trung ap 22kV va 35kV may bién ap: Trang bi bd bao vé qua
dong tich hop BCU (F60/GE) v6i cac chiic nang sau:

+

Bao vé qua dong va qua dong cham dat c6 huéng —F67/67N

Tap 1. Thuyét minh dy an Trang 24



CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

+ Bao vé qua dong cat nhanh va co thoi gian —F50/51
+ Bao vé qua dong cham dét cat nhanh va c6 thoi gian —F50/51N
+ Bao vé chéng hong hoc may cit —F50BF
— Bo diéu khién tich hop mirc ngan BCU (F60/GE) tich hop cac chirc ning:
+ Diéu khién tich hgp mirc ngan BCU
+ Kiém tra dong bo —F25.
— Ro le diéu 4p dudi tai FO0 (REG-DA).
b.  Tu diéu khién bao vé cdc ngan 16 171 (EO1+RP) va ti diéu khién bédo vé ngan 16 172
(E02+RP):
Moi ti bao g@)m cac bd bao vé chinh sau:
— 02 Bo bao vé so léch doc duong day 171 (GRL200-Toshiba) va 172 (P543-Alstom)
tich hop bao gom cdc chire nang sau:
Bao vé so 1éch doc duong day —F87L
Bao vé khoang cach —-F21/21N
Bao vé qua dong va qua dong cham dat c6 huéng —F67/67N
Bao vé qua dong cit nhanh va c6 thoi gian —F50/51
Bao vé qua dong cham dat cit nhanh va c6 thoi gian —F50/51N
Giam sat mach cat —F74
Tu dong dong 1ap lai duong day co kiém tra déng bo —F79/25
Chtic ning thong tin phéi hop bao vé véi dau ddi dién —F85

+ + + + + + + + o+

Chtrc nang ghi sy ¢6 FR

— 02 Bé bao vé qud dong c¢é huéng F67 (F60/GE) ngan 171 va 172 bao gom cdc chire
nang:

Bao vé qua dong va qua dong cham dat c6 huéng ~F67/67N

Bao vé qua dong cit nhanh va c6 thoi gian —F50/51

Bao vé qua dong cham dt ¢t nhanh va co thoi gian —F50/51N

Bao vé chéng hu hong may cit -F50BF

Tu dong dong 1ap lai duong day co kiém tra déng bo —F79/25

Bao vé dién 4p thap va qua ap —F27/59.

+ o+ + + o+ + o+

Chtic ngan ghi sy c6.
— Bo diéu khién tich hop mirc ngan BCU (F60/GE) tich hop cac chirc ning:
+ Diéu khién tich hgp mirc ngan BCU
+ Kiém tra dong bo —F25.
c. T diéu khién bdo vé ngan 16 112 (E03+RP):

Bao gdém cac bd bao vé chinh sau:
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— 01 bo bao vé so léch thanh cai cho phan doan 1 va phan doan 2 thanh céai 110kV: -
F87B (B30/GE).

— 01 B¢ bdo vé khodng cdach F21 (D60/GE) bao gom cdc chirc ndng:

Bdao vé khoang cach —-F21/21N

Bao vé qua dong va qua dong cham dat co huéng -F67/67N

Bao vé quéa dong ct nhanh va c6 thoi gian —F50/51

Bao vé qua dong cham dat cit nhanh va c6 thoi gian —F50/51N

Bao vé chéng hu hong may cit -F50BF

Tu dong dong 1ap lai duong day co kiém tra déng bo —F79/25

+ + + + + + o+

Bao vé dién 4p thap va qua ap —F27/59.
— Bo diéu khién tich hop mirc ngan BCU (F60/GE) tich hop cac chirc ning:

+ Diéu khién tich hop murc ngan BCU

+ Kiém tra dong bo —F25.

3.7.3. Céc hé thong phu tro

Nguén tw dimg AC-DC:

Tram E1.28 hién dugc trang bi 2 MBA tu dung loai BAD — Viét Nam san Xuit nam
2008:

+ Tu dung 31: 35/0.4kV- 100kVA
+ Tu dung 42: 22/0.4kV- 100kVA

May véan hanh binh thuong. Tuy nhién cong suat khong dap img khi khoi dong hé thong
bom ciru hod, dan t&i tinh trang nhay ATM tong ta AC.

Phan ta AC-DC di duoc trang bi méi nam 2020. Hién tai, hé théng AC (220/380V) va
DC (220V) dap tng phan tach duoc ngudn cip cho cac bao vé chinh va du phong tai tram.

- H¢ thong chiéu sing trong nha, ngodi troi, didu hoa va théng gio:

Hién tai tram da trang bi h¢ théng chiéu sang lam viéc, hé théng chiéu sang ngoai troi,
chiéu séng su c¢d, hé thong diéu hoa thong gié day du, dap ing cac yéu cau cho van hanh véi
quy mo 2x63MVA.

- He¢ thong néi dit:

Hé théng ndi dit cua toan tram c6 Rdat HT < 0,5Q dap tng tiéu chuén yéu ciu theo quy
pham.

- Hg¢ thong chéng sét:

Hé thong chéng sét tram bién 4p hién c6 bao vé dap tng tiéu chudn theo quy pham cho
quy mo 2x63MVA.

3.7.4. Mt bang

- Khu vye MBA T3 va ngan 133: Qua kiém tra thyc té, khu vuc phia san phan phi
110KV ¢6 vi tri va du dién tich dé 1ap dat bo sung ngan 133 va MBA T3-63MVA
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- Khu vuc MBA ty dung: dat canh hanh lang phia sau cua diy nha diéu khién phéan
phéi.. Céc MBA tu dung thay mdi s€ lép dat tai cac vi tri hién trang.

AR ALY

| hu viee MBA tu dung
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3.7.5. Hé thong Phong chay chira chay

PCCC tai tram da dugc trang bi dﬁy dua cho quy mé 2 MBA 63MVA
nhu: Bé chura, hong curu hda, cac duong éng dan dén,...Tram bién ap duoc duoc tham duyét
thiét ké vé PCCC tai gidy chimg nhan s 247/TD-PCCC-P3 ngay 13/4/2015 va duoc nghiém
thu tai vin ban s6 25/PC07-D5 ngay 06/1/2020. Cac ndi dung dugc tham duyét nhu sau:

+ Bac chiju lira, bd tri mat béng, 161 tiép can cho xe chira chay, khoang cach PCCC, giai

Hién tai hé théng

phap chéng chay lan, 15i ra thoat nan cua cong trinh;

+ Hé théng bao chay tu dong, phuong tién chiéu sang su cd, chi dan thoat nan;

+ Heé théng gian phun suong may bién ap T1&T2; Hé théng cap nudc chira chay ngoai
nha;

(Giap bo sung hién trang ti bao chay vao chd nay)
3.8. Phuwong thirc van hanh

Tram E1.28 dang van hanh theo phuong thirc tram bién 4p khong ngudi truc.
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CHUONG 4: CAC GIAI PHAP CONG NGHE
4.1. Cap dién ap

Cép dién ap duogc lya chon trén co so:

- Cong suat phu tai.

- Ludi dién hién hiru cua khu vuc du an.

- Lu6i dién theo quy hoach phat trién dién luc thanh phd Ha Noi.

Lua chon khai thac MBA & cac cép dién 4p phia cao 4p 1a 110kV, phia trung ap 1a 22kV.
4.2. Cong suat

Can ¢t quy hoach Tha d6 Ha Noi thoi ky 2021-2030, tim nhin dén ndm 2050 phé duyét
kém theo Quyét dinh s6 1569/QD-TTg ngay 12/12/2024 ctia Thu tuéng Chinh phu: dén nam
2030, tram E1.28 Phung X4 c6 quy mo cong suit 3x63MVA. Do d6, lua chon cong sudt MBA
T3 trong dé 4n co cong suit 63MVA.

4.3. So d0 ndi dién
4.3.1. Phia 110kV

Str dung so dd nbi dién phia 110kV la so dd cau du. Do dic diém mat béng ¢ thé mo
rong sang phia turong rio bén trong MBA T1 nén dé xuit sau cai tao sé& sir dung so do ciu mo
rong gém 6 ngan 10. Trong du an nay, sé tién hanh:

- Kéo dai thanh cai C11 vé phia tuong rao dé phuc vu dau ndi ngin MBA T3.

- Lip bo sung 01 MBA 63MVA-110kV: Tan dung MBA 63MVA-ABB-VN
115/23/10,5kV thu hdi tir TBA E1.12 Tran Hung Dao, may di duogc dai tu 2023 (dang dat tai
kho Pai Thanh). Van chuyén MBA tir Kho Dai Thanh dua vé va lép dat, thi nghiém tai tram
E1.28.

- Lap bo sung 03 bd chdng sét van 22kV dau cuc cho MBA T3 méi do may tan dung
hién khong kém chéng sét.

- Lap bd sung 01 ngin may cit 110kV cho MBA T3 gdm céc thiét bi:

+ 01 may cit 3 pha 110kV: May cét-SF6-3 pha-145kV-3150A-40kA/3s kém kep cuc,
tru d&, ghé thao tac; Tan dung MC thu hdi tir TBA E1.25 My Dinh (dang dit tai kho Pong
Anh), can stra chita trude khi tan dung.

+ 01 dao cach ly 3 pha 2 tiép dia 110kV: DCL 3 pha-126kV-1250A-40kA/3s-CO bang
dién-Md& ngang-Céch dién gém-Ngoéi troi - kém kep cuc, tru dd; Tan dung DCL diéu chuyén
tir TBA E1.1 Pong Anh (hién dang tach khoi van hanh), chat lugng con tot.

+ 03 bién dong dién 1 pha 110kV — May bién dong-110kV-200/400/600/1/1/1/1A-
0,5/3x5P20-4x30VA-kém kep cuc, tru do; Tan dung bién dong thu hdi tir TBA E1.9 (dang
dat tai kho Pai Thanh), chat luong con tdt.
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+03 chéng sét van 1 pha 96kV kém bd dém sét, kep cuc, tru d&; Tan dung CSV thu hoi
tir TBA E1.9 - 96kV/76kV-DH-10kA (dang dit tai kho E1.13 Phuong Liét), chat luong con
tot.

- Str dung day nhom tran ACSR - 400/51mm?2 dé dau ndi ngan 16 133.

So d6 nbi dién chinh phia 110kV ciia TBA 110kV Phung X4 sau cai tao 1a phu hop véi
so d0 ndi ndi dién hién hiru tai tram.

4.3.2. Phia trung thé

Thiét bi phan phdi phia 35kV va 22kV tram bién 4p 110kV E1.28 Phung X4 hién dang
van hanh véi so d6 hé théng 1 thanh cai c6 may ct phéan doan st dung ti phan phéi tron bo
(AIS) lip dat trong khdi nha diéu khién - phan phbi.

Cin ctr vin ban s6 1219/KH-EVNHANOIHGC ngay 04/02/2026 ctia Téng cong ty Dién
lwc TP Ha Noi ké hoach khai thac tai trung 4p TBA 110kV Phung X4 sau lip MBA T3 tram
110kV Phing Xa: du kién s& dua vao khai thac ngy 04 ngin xuat tuyén cia MBA T3. Do
d6 trong dé 4n nay duy kién lap dat trudc 05 ti xuat tuyén (04 ta khai thac va 1 ti dy phong).

Cin ctr tién d6 cp bach can dong dién chdng qua tai mua cao diém niam 2026, trong
giai doan nay, tién hanh cac cong tic sau:

- Lap dat méi 01 phan doan thanh cai 22kV cia MBA T3 gom 09 ti hop bo:

+ 01 ta MC tong 22kV: Tan dung ti thu hdi TBA E1.25 (dang dt tai kho Péng Anh),
can cai tao trude khi dua vao tai sir dung.

+01 ti bién dién ap thanh cai 22kV — ty s6 23/73; 0,11/¥3; 0,11/73kV kém chdng sét
van: Tan dyng tu thu hoi TBA E1.25 (dang dat tai kho Bong Anh), can cai tao trude khi dua
vao tai sir dung

+01 Tu LBS+CC ngan MBA ty dung 22kV: Tan dung tu thu héi TBA E1.25 (dang dat
tai kho Bong Anh), can cai tao trude khi dua vao tai st dung

+ 01 ti cau dao phan doan 22kV: Tu thu hdi tir E1.9 (dang dit tai kho Pong Anh), can
cai tao trude khi dua vao tai str dung.

+ 05 ti may cit xuét tuyén 22kV— 630A- 25kA/3s: Tt thu hdi tir E1.9 (dang dt tai kho
Poéng Anh), can cai tao trudce khi dua vao tai st dung.

- Lap dat cap ddu ndi tr MBA T3 dén ta 16 tong. Sir dung cap ngam 22kV-Cu-
1x630mm2 Chéng thAm nuéce; Man chéan soi déng; Giap kim loai dai bang kép; Cach
dién XLPE- 2 soi/pha.

- Déu ndi lién lac phia trung thé: Do MBA T1 va T3 cung d4u vao TC C11 nén can tao
phuong thirc lién lac phia trung thé gitta MBA T3 va MBA T2. Tuy nhién, hién khu
vuc Phong phan phbi TC C42 di hét vi tri lip bd sung ti 22kV. Do do, dé hoan thién
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dau nbi lién lac phia trung thé, tién hanh:

+ Chuyén phuong thirc d4u lién lac ndi bd TC C42 hién trang tir tii 422 sang ta 422-2
bang phuong thirc dau tir ti 422-2 sang ti TUC42. St dung cap ngam 22kV-Cu-
1x630mm2 Chéng thAm nuéce; Man chén soi déng; Giap kim loai dai bang kép; Cach
dién XLPE- 2 soi/pha.

+ Tao lién lac giita TC C43 v6i TC C42 bang phuong thirc dau tir tii 423 (tu 422 hién
trang) sang ti cau dao phan doan 423-3 lip mdi. St dung cip ngam 22kV-Cu-
1x630mm?2 Chdng tham nudc; Man chin soi dong; Giap kim loai dai bang kép; Cach
dién XLPE- 2 soi/pha.

Giai phap bd tri mit biang

Céc thiét bi trong tram dugc bd tri dua trén co so tuin thu theo cac ti€u chuin Viét
Nam, quy pham trang bi dién va 1 s tiéu chuan qudc té dugc chap nhan phu hop vai
quy dinh ctia Tap doan Pién lyc Viét Nam .

B tri mat bﬁng cling dya trén viéc tham khao céc thiét bi dién hién dang duoc st dung
cho céc tram bién ap tai Viét Nam va dadm bao my quan cho tram va khu vuec.

Mit bang b tri thiét bi phai dam bao cac yéu ciu:

+ B4 tri thiét bi dé thuan loi cho d4u ndi theo ding so dd dién cua tram, du phong du
chd cho phét trién lap dat tiép thiét bi cta giai doan sau.

+ Thuén loi cho van chuyén la‘ip dat thiét bi, thuan tién cho cong tac phong chay chira
chay khi xay ra su cd bat ky phan tir ndo cia tram.

+ Dam bao cac khoang cach van hanh an toan theo dung quy pham.

+ Thuan tié€n cho cong tac quan ly, van hanh, bdo dudng hi€u chinh thi nghiém thiét b.
Giai phap bd tri mit bang tram bién ap 110kV Phung X4 trong dé 4n nay nhu sau:

+ May bién ap T3 va ngan 133 duoc b tri tai vi tri gitra khu vuc canh tuong rio va

MBA T1.

~

+ Phan doan thanh cai C43 duoc b tri ddi dién véi TC C41 trong phong phéan phdi hién

hiru.

+ Tu diéu khién bao vé ngin MBA T3 dugc bo tri canh to PKBV ngin MBA T2 trong

phong diéu khién hién hiru.

+ MBA ty dung 180K VA duoc lap tai vi tri MBA tu dung hién hiru.

4.4. H¢ thong diéu khién bao vé, do lrong va do lwdong

Pham vi dw én can dau tw trang bi:
- Lap méi 01 ti diéu khién bao vé tich hop diéu khién xa MBA T3- 63MVA.
- B6 sung 01 ti MK cho cac ngin 16 MBA 133.
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- B6 sung 01 bo MU (Merging Unit) cho ngin 16 433.

- Cac mach dau nodi tir ti suon MBA, ti OLTC MBA dén céc ro le F0, tir thiét bi dén
ta MK dung cap dong truyén thong.

- Cap diéu khién tin hiéu dén ta diéu khién bao vé 110kV lip méi dung cap quang.

- Tt diéu khién bao vé méi duoc dat tai vi tri canh tt DPKBV ngan MBA T2 trong phong
diéu khién.

- CAu hinh, cai dit ro le so léch thanh cai F87B (B30-GE) da duogc trang bi tai ta diéu
khién bao vé ngan 112 hién trang dé hoan thién két ndi véi ngdn 10 133. Ro le so 1éch thanh
cai F87B (B30/GE) hién hitu da trang bi day du chirc nang va kha nang thu thap, xir 1y tin
hiéu dong dién tir cac ngan 16 110kV thong qua hé théng Merging Unit (MU) theo chuin IEC
61850 (SV/GOOSE). Cau hinh hién tai van con du tai nguyén (sd luong ngan 10, kénh dong
dién, kha nang xur 1) dé tich hop bd sung cac ngin 16 méi ma khong can thay thé thiét bi.
Viéc mé rong chi yéu cAu cap nhat cAu hinh, khai bao logic bao v¢ va tich hgp tin hi¢u trén
hé théng mang tram, ddm bao duy tri dﬁy da chirc ndng bao vé so 1é€ch thanh cai nhanh, chon
loc va tin cay.

- Dau nbi hoan thién hé théng mach diéu khién cua thiét bi lap méi véi cac thiét bi, hé
théng diéu khién hién hiru tai tram.

- Thi nghiém, hoan thién hé théng mach bao vé khi dua MBA T3 63MVA vao vin
hanh.

4.4.1. Ti diéu khién bao vé ngin MBA T3
Mua méi ti diéu khién bao vé ngin MBA T3. Trong do:
a) Trang bi m&i 01 ro le so léch may bién ap F87T tich hop cac chirc ning sau:
+ Bao v¢ so léch may bién ap -F87T
+ Baové chéng cham dat bén trong MBA -F64
+ Béo vé qua dong & qua dong cham dat cit nhanh va c6 thoi gian -F50/51 &
F50/51IN/51G
Béo v¢ qua tai -F49
Giam sat mach cat -F74
+ Ghi su ¢ (FR).
Ro le s€ nhan dong, tin hi¢u va gui tin hi¢u cu thé nhu sau:
+ Nhan tin hi¢u TI main, backup tor MU ngan 10 cac phia MBA.
+ Nhén tin hi¢u bao vé cong ngh¢ tir caic MU cua MBA.
Gui tin hiéu trip coill, 2 dén cac MU ngan 16 cac phia MBA.
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Gui tin hiéu start BF cac ngan 10 dén F87B.

b) Trang bi méi 01 ro le qué dong c6 hudng F67 tich hgp cac chirc nang sau:

+ o+ 4+ + o+ o+ o+

+ o+ o+

+

Bao vé qua dong va quéa dong cham dat c6 hudng (67/67N)
Bao vé qua dong cit nhanh va co thoi gian (50/51)

Bao vé qua dong cham dét cit nhanh va cé thoi gian (50/51N)
Bao vé dién ap cao (59)

Bao vé kém ap (27).

Ghi sy ¢6 (FR).

Giam sat mach cét -F74.

Ro le s€ nhan dong, tin hi¢u va gui tin hi€u cy thé nhu sau:
Nhén tin hi¢u TU, TI tr MU thanh céi va ngan 19.

Nhén tin hi¢u bao v¢ cong nghé tir cic MU cua MBA.

Gui tin hiéu trip coill, 2 dén cac MU ngan 16 cac phia MBA.
Gui tin hiéu start BF cac ngan 10 dén F87B.

¢) Trang bi méi 01 ro le qua dong cat nhanh F50 (phia 22kV) tich hop cac chiic ning

sau:

+ + 4+ + + + o+

+

+

Bao vé quéa dong cét nhanh va c6 thoi gian (50/51)

Bao vé qua dong cham dét cat nhanh va c6 thoi gian (50/51N)
Piéu khién murc ngan (BCU)

Bao vé dién ap cao (59)

Bao vé kém ap (27)

Ghi sy ¢6 (FR).

Giam sat mach cét -F74.

Ro le s€ nhan dong, tin hi€u va gui tin hiéu cu thé nhu sau:
Nhan tin hiéu TU, TI tir MU ngan 16 tong va ngin MBA.
Nhén tin hiéu ndi ngan va cac ngan lién quan.

Gui tin hi€u diéu khién, bdo v¢ t61 cac MU ngan 19.

d) Trang bi m&i 01 bo diéu khién mirc ngan BCU phuc vu viéc diéu khién giam sat toan

bo thiét bi phia 110kV ngin may bién ap, gdm chirc ning:

+

+

+

Chtc ning didu khién mirc ngin (BCU).
Chtrc nang ghi sy ¢b —FR
Chtre ning kiém tra dong bo —25.

BCU s€ nhan dong, tin hi¢u va guri tin hié¢u cu thé nhu sau:
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+ Nhan tin hi¢u TU, TI tor MU thanh céi va ngan 19.
+ Nhan tin hiéu tir cdc MU tur cac ngén 10 1i€n quan.
+ Gui tin hiéu diéu khién ngan 16 tong va MBA.

¢) Trang bi méi 01 ro le diéu chinh dién ap méy bién ap:

Hién trang TBA E1.28 Phung X4 dang van hanh ching loai ro le truyén théng da dap
ung ti€u chuan EIC61850 - F90 (REG-DA), cdc mach dau ndi tur ti suon MBA, ti OLTC
MBA dén céc ro le F90 van theo giai phéap mach cap dong truyén thong. Do do, dé co6 thé phu
hop v&i ché d§ van hanh song song cac MBA, pham vi dy &n trang bi ro le F90 dam bao
tuong thich véi cac ro le F90 (REG-DA) hién hitu dang van hanh tai tram.

f) Trang bi bd sung aptomats nguén, khdi thu nghiém, con ndi, hang kep, nhan, day dién
dau noi trong ndi ba tu,...
g) Sir dung cap quang d4u ndi tir cac bd Merging unit tai ta MK 133 t6i ti DPKBV ngin
16 133.
4.4.2. Tu dau diy MK ngoai troi
Lap méi 01 ta ddu didy MK ngan 16 133 lip méi. Trong d6 bao gom:
- 01 bd thu thap dit liéu Merging unit s6 1 ngan 16 tong 133.
+ Nhan dong TI133 Coil 2
+ Nhan dong TI133 Coil 3
+ Nhan tin hiéu ndi ngan 133, tin hi¢u ta MK 133 T3
+ Gui tin hi¢u ndi ngan 133 di F87B, BCU133, 112, 433
+ Gui tin hiéu dong dién dén F87T3, BCU 133
- 01 bo thu thap dir liéu Merging unit s6 2 ngan 16 tong 133.
Nhan dong TI MBA T3 Coil 2
Nhan dong TI133 Coil 2
Nhén tin hi¢u ndi1 ngan 133, tin hi¢u tt MK 133 T3
Gri tin hiéu ndi ngan 132 di F87B, BCU133, 112, 433
Gui tin hiéu dong dién dén F87B, F87T3

+ o+ + o+ o+

- 01 bo thu thap dit liéu Merging unit s6 1 may bién ap T3.
+ Nhan dong TI MBA T3 Coil 2
+ Nhan dong TI TT MBA T3 Coil 1
+ Nhan tin hiéu mA nic OLTC T3
+ Nhan tin hiéu ndi bo T3, MK 133 T3
+ Gui tin hidu ndi bo T3 dén F87T2, BCU133, F67 133
+ Gui tin hiéu dong dién dén F87T3, F67 133, F50/BCU433
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+ Gui tin hiéu mA nac OLTC_ T2 dén BCU133
- 01 bo thu thap dir liéu Merging unit s6 2 may bién ap T3.
Nhan dong TI- TT22 MBA T3 Coil 1
Nhan dong TI_TI22 MBA T3 Coil 1
Nhan tin hiéu mA nhiét d6 ddu MBA T3
Nhén tin hi¢u mA nhiét d¢ day 110 cua MBA T3
Nhan tin hi¢u mA nhiét do day 22 cia MBA T3
Nhan tin hiéu ndi bd T3, MK 133 T3
Guri tin hiéu ndi bo T3 dén F87T3, BCU133, F67 133
+ Gui tin hiéu dong dién dén F87T3, F50/BCU433.
Str dung cap nhi tht loai cap ddng ddu ndi tir cac thiét bi 110kV (may cit, dao cach ly,

+ o+ o+ o+ 4+ o+ +

bién dong dién) téi th MK ngén 1.
4.4.3. Cac giai phap do dém, do lwong

a. Co s¢ thuc hién:

+ Théng tu 05/2025/TT-BCT ngay 01/02/2025 ctia Bo Cong thuong quy dinh hé thong
truyén tai dién, phan phéi dién, do dém dién nang.

c. Pham vi b4 tri thiét bi do ludng va do dém:

Tai ngan 16 110kV:

+ Thiét bi BCU tai ngan 16 c6 chic nang do ludong va chi thi céc tin hi¢u do luong. Cac
tin hi€u do luong nay dugc thu thap va gidm sat béi hé théng Scada tai tram.

Tai céc ngan 10 22k V:

+ Thiét bi Ro le tich hop BCU tai cac ngan 10 c6 chic nang thu thap va chi thi céc tin
hi¢u do luong. Céc tin hi¢u do ludong nay dugc thu thap va giam sat boi hé théng Scada tai
tram. Dong thoi cac tin hiéu do ludng ciing duoc cac cong to thu thap va chuyén vé trung tim
do dém, phuc vu viéc mua ban di¢n.

b. H¢ thong thu thap dir liéu do dém sau ci tao.

Hé théng thu thap dir liéu do dém sau cai tao bao gém:

- Cong to cia ngan may bién ap T3.
- Céc cong to ciia cac ti phia 22kV tai cac thanh cai C43 c6 chtic ning do dém va
thu thap sé liéu tiéu thy dién tai cac xuat tuyén, ta 10 tong, tu dung...

+ Switch Layer 3 cung v6i mang truyén dan c6 chirc ning chuyén dir liéu d6 dém tai
tram dén trung tim do dém.

+ Céc cong to nay dugc két ndi véi nhau va voi modem GPRS 4G theo chuan RS485.
Chung dugc két ndi dén switch L3 thong qua bd Converter RS485/RS232-TCP/IP.

Pham vi du 4n ndy b sung cac thiét bi sau:
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+ 01 bo modem GPRS 4G (két ndi du phong vé hé thong do dém).
+ 01 b Converter RS485/RS232-TCP/IP (két ndi chinh vé hé théng do dém).
*Luu ¥: Cac thiét bi do xa bo sung trong du 4n can duoc twong thich véi hé thong phan
mém hién hitu tai EVNHANOL
c. Yéu cau vé cong to:
Cong to khong thudc pham vi mua sam cua dy an nay, dugc cép d@)ng bo trong du an

mua sim tap trung cia EVNHANOI. Dy 4n nay chi xac dinh vi tri, ) lugng cong to lép dat

phu hop v6i quy mo du an.

Céc giai phap chi tiét cho cong to lip méi nhu sau:

Mach dong (CT): Cong to duoc ddu ndi dong tir bién dong (CT) lip méi tai ngin
16 twong Gng. Li do luong sir dung cp chinh xac 0,5 dam bao phuc vu do dém.
Mach dong duge dau ndi theo so dd chuan, co déu ndi qua hop test (test terminal)
dé thuan tién kiém tra, thi nghiém.

Mach ap (VT/PT): Tin hiéu dién ap cap cho cong to dugc lay tir bién dién ap
(VT/PT) cta thanh ci/ngan 16 twong tng. Mach 4p c6 bao vé bang cau chi/MCB
riéng, dam bao an toan va co lap khi can thiét.

Cap do ludong: Sir dung cap chuyén dung cho mach do luong (tiét dién phu hop,
16i dong, chong nhiéu), di riéng biét voi cap luc. Cap duge di trong mang/céng
cap hién hitu, c6 danh sé va quan 1y theo quy dinh.

Cép chinh x4c: Cong to dién tir da chirc ning, cip chinh xac 0.5 phu hop theo
yéu cau do dém cuia EVNHANOL.

Vi tri lép dat: Cong to duogc lép dat tai ta do dém MP3 hién hitu tai TBA, dam
bao thuén tién van hanh, kiém tra va niém phong theo quy dinh.

Yéu cau khac: Hé thong do dém dam bao tuan thu quy dinh hién hanh ctia nganh,
EVN, EVNHANOI v¢é do dém dién ning, c6 kha ning két ndi thu thap dir liéu tir

Xa.

d. Yéu ciu ki thuit thiét bi do xa:

d1. Converter TCP/IP
Théng s6 ky thuit Yéu ciu k§ thuit
Ethernet
Chuan giao tiép 10Base-T / 100Base-TX, RJ45
Giao thurc hd trg TCP, UDP, ARP, HTTP, ICMP, DHCP, DNS
Tbc d6 truyén 10/100 Mbps, tu dong diéu chinh MDI/MDI-X
Ché d¢ song cong Tu dong Full/Half Duplex
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Théng s6 ky thuit Yéu ciu k§ thuit
S6 cong Ethernet 1 cong RI45
Ché 4o hoat dong HOb trg RealCom, TCP Server/Client, UDP Server/Client, Pair
Master/Slave, UDP Rang, UDP Multicast
Cong Serial (RS)
Chuan RS-232 / RS-485 / RS-422
S6 luong 1 cong (RS-232 hodc RS-485/422)
Tin hiéu RS-232 RXD, TXD, DTR, GND, DSR, RTS, CTS
Tin hiéu RS-485 D+, D-, GND
Tin hiéu RS-422 T+, T-, GND, R+, R-
Téc d6 baud 300 — 115200 bps
Bit dit liéu 5,6,7, 8 bit
Bit chan 1é None, Even, Odd, Space, Mark
Bit dung 1, 1.5, 2 bit
Kiéu dau ndi RS-232: DBY duc; RS-485/422: dau cam 5 chan 5.08mm

Diéu khién huéng RS-485 Ty dong (Automatic Data Direction Control)

Tai két ndi HO tro toi da 32 diém (tuy chon 128 diém)

Dién tré kéo RS-485 4.7 kQ

Céu hinh & Bio mit

Céu hinh WEB, TELNET, phin mém Windows

Bao mat Phan quyén nguoi dung, loc IP, loc MAC

Ngudn dién & Tiéu thu

Dién ap vio 9-48VDC, dau cim 3 chan 5.08mm
Bao vé ngudn Chdng diu nguogc cuc
Cong suit tiéu thu 0.80W (no-load) / 0.84W (full-load) @12VDC

Moi trudng lam viéc
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Théng s6 ky thuit Yéu ciu k§ thuit
Nhiét do hoat dong -40°C ~ 75°C
Nhi¢t do luu trir -40°C ~ 85°C
Po 4am 5%-95% (khong ngung tu)
Co khi & Két cau
V6 thiét bi Kim loai, tiéu chuén IP40
Kich thudc 69mm x 22mm x 100mm
Trong luong 240¢g
Céch lap dat Gan tudng

Tiéu chuin cong nghiép

Chéng tinh dién (ESD) IEC 61000-4-2, Cap 3: +8kV (khong khi), £6kV (tiép xtic)

IEC 61000-4-4, C'Qip 3: Nguén +2kV, Ethernet £1kV, Serial

Nhiéu nhanh (EFT) ey

) IEC 61000-4-5, Cap 2: Nguon +2kV (chung), £1kV (vi sai),
Xung sét (Surge)

Ethernet £2kV

Rung, sdc, roi IEC 60068-2-6/27/32
Chirng nhin CE, FCC, RoHS
d2.Moden 4G

Théng s6 ky thuit Yéu ciu k§y thuit
Chung loai thiét b Modem truyén di liéu cong nghiép qua mang di dong 4G LTE
Chuan mang di dong FDD-LTE
Bing tan LTE HO tro ti thiéu cac bang tan: B1/B3/B7/B8/B20
Tuong thich mang Ho trg 4G LTE, tuong thich ngugc 3G/2G
Téc d6 truyén dir liéu LTE: Downlink > 100 Mbps, Uplink > 50 Mbps
Giao thuc mang TCP/IP, UDP, ho tro Client/Server
Cong giao tiép ndi tiép Téi thiéu: 2 x RS232 va 1 x RS485/RS422
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Théng s Ky thuit Yéu ciu k§y thuit
Téc d6 truyén serial 110 ~ 230.400 bps
Céu hinh cong serial Data bit: 5/6/7/8; Stop bit: 1/1.5/2; Parity: None/Even/Odd
Cong anten SMA Female, tr& khang 50Q
Khe cim SIM SIM chuan 1.8V/3V
Béo v¢ ESD > 15kV cho cong serial va SIM
Bo xtur ly CPU cong nghiép 32-bit
B0 nhé Flash va RAM dap tng yéu cau van hanh thiét bi
Ngudn cap DC 5 ~36 VDC
Cong suat tiéu thy Phti hop cho hé thong van hanh lién tuc 24/7

Ché d tiét kiém nang luong|Hd tro ché d6 Sleep/Standby

Co ché ty phuc hoi Hb trg Watchdog, tu dong két ni lai

Vo thiét bi Kim loai, chuin cong nghiép

Cép bao vé IP30

Nhiét do hoat dong Téi thiéu tir -35°C dén +75°C

D6 4m hoat dong <95%, khong ngung tu

Kich thudc Gon nhe, phu hop ldp dit ta thiét bi

Ung dung Hé¢ théng do xa, SCADA, di¢n lyc, ty dong hoa
Tinh trang thiét bi Méi 100%, day du phu kién theo tiéu chuan NSX

4.5. Giai phap cac hé thong phu tro khac.
4.5.1. H¢ thong chdng sét
- Badové chéng sét danh true tiép
Pé bao vé chdng sét danh truc tiép may bién ap T3, lip bo sung 01 kim thu sét dai 6m
tai cOt pooctic xdy méi cao 16m. Pham vi bao vé chdng sét dugc tinh toan dam bao theo quy
pham.
- Bdo vé chong séng sét lan truyén
Trong dy 4n nay, lap bd sung cac chong sét van 96kV & 22kV tai cac dau cuc MBA
T3. Phia cyc trung tinh 72kV MBA str dung ndi dat truc tiép.
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4.5.2. Hé thong ndi dit cho tram

Hé théng ndi dat cho tram E1.28 d3 dugc dau tu hoan thién & giai doan trudc.

Trong pham vi dy &n nay, tién hanh bd sung hé théng coc- ludi tiép dia & khu vuc ngan
133 va MBA T3. Pong thoi bd sung day tiép dia dé két ni thiét bi 1ap méi v6i hé thong tiép
dia hién hiru cta tram.

Sau khi han ndi véi hé théng hién trang, tién hanh kiém tra lai dién tro tiép xuc cua hé
thong tiép dia MBA T3 dé dam bao an toan van hanh.

4.5.3. H¢ thong chiéu sing

Dé dam bao chiéu sang khu vuc MBA T3: B6 sung 02 by dén LED 220V-200W tai cot
chiéu sang hién hitu.

4.5.4. Nguon dién ty diung

- Thay thé 2 MBA ty ding cong suit 100kVA hién trang bang 2 méay bién ap 22/0,4kV-
180kVA moi dé dap (mg cong suat khi sir dung cho hé thdng bom PCCC dong thoi véi cac
phu tai AC trong TBA:

+ MBA ty dung 31: Thu hdi MBA 35/0.4kV-100kVA; Lip mdi 01 MBA 22/0.4kV-
180kVA. Chuyén dau ndi MBA ty dung tir TC C31 sang TC C43 (tu 443) méi dé dam bao
van hanh lau dai khi ha &p lugi dién khu vuc tir 35kV sang van hanh 22kV.

+ MBA ty dung 42: Thu hdi MBA 22/0.4kV-100kVA; Lip mdi 01 MBA 22/0.4kV-
180kVA. Giit nguyén dau ndi tir MBA TD42 vé ti tu dung 442.

+ Thay thé cap tir MBA ty ding vé ti tu dung 22kV: Str dung cap ngam 22kV-Cu-
3x50mm?2 Chéng thAm nude; Man chén soi déng; Giap kim loai dai bang kép; Céach dién
XLPE.

+ Thay thé cap tir MBA tu dung vé ti AC: Sir dung cép ha ap-Cu- 4x120mm2, giap kim
loai dai bang kép, cach dién XLPE.

- Tan dung hé théng ta AC-DC hién hiru. Dy an nay tién hanh bd sung cac ATM trong
ti AC, DC dé khai thac tir hé théng cép dién ty dung hi¢n hitu cia tram E1.28.

4.5.5. H¢ thong giam sat an ninh, cinh bao 4m thanh

- Trong pham vi du 4n bo sung 02 camera tai cc vi tri pht hop dé dam bao tim quan
sat cho cac thiét bi lép dat thém trong du an va két ndi voi hé théng camera hién hitu, kién
nghi lap dat bo sung nhu sau:

+ 01 camera quay quét ngoai troi gan & cot chéng sét hién trang dé bao quat khu vuc
MBA T3 va ngin 16 133 bo sung méi.

+ 01 camera c6 dinh gan tuong lap tai phong phan phdi 22kV dé quan sat phia say 01
diy tii phan phdi bd sung méi.

+ Di chuyén 01 camera quay quét gan tuong tai phong phan phdi tir vi tri sat tuong ra
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giita phong phan phdi 2 dam bao viéc quan sat mit trudc cac diy tii phan phdi.

Céc vi tri camera ngoai troi dugc trang bi cac bo loc sét tin hi¢u va nguén bao vé camera
tranh sét danh lan truyén.

Cép tin hi€u hinh anh, cap cép nguén su dung cap loai cap co chat luong tt, phu kién
dau n6i ddng bo va phu hop véi thiét bi dugc st dung

Heé thdng camera giam sat sau khi xay dung xong s& duogc két ndi Cong ty ludi dién cao
thé TP Ha Noi (X06) thong qua hé théng 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 liéu hé thong camera sang Trung tim diéu d hé thong dién TP Ha Noi phuc vu giam
sat hinh anh khu vuc van hanh thiét bi dién.

- Trong dy 4n nay s& tan dung hé thong canh bao 4m thanh hién hitu tai tram.

4.6. Phuong an swra chira, cai tao cac thiét bij tan dung trong du an
4.6.1. May bién ap 110kV-63MVA

Théng s6 ky thuat:
TT Tén goi Thong s6
1 Cong suat (MVA) 63MVA
2 Mai sb 104733-53
3 Nha san xuét ABB
4 Nam stra chira 2022
5 Pién 4p (kV) 115/23/10,5kV
6 T6 dau day YNyn0d11
7 Kiéu lam mat ONAN/ONAF
8 Trong lugng dau (tan) 27 tin
9 Khéi lugng rudt (tan) 64 tin
10 Trong luong toan bo (tan) 99 tin
11 Loai dau Nynas 10GBX
12 Diéu chinh dudi tai UZFRN (ABB)

a. Tinh trang MBA tai kho Dai Thanh
- V6 may: Chay dau 1 sé diém. Cu thé nhu sau: C6 canh tan nhiét; Cac nit xa day va
khi canh tan nhiét;
- Céc phu kién: Thiéu hop che ro le 4p suat dot bién OLTC va hop che ro le dong dau

- Cap nhi thir va dng rudt ga: ngoai quan binh thudng.
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b. Phuwong an thao, dong géi MBA tai kho Dai Thanh:
- Pau ndi ngudn dién, chay thir thiét bi thi cong.
- Chon thoi tiét kho, d6 am <75%.
- Thi nghiém MBA trudc khi thi cong. Cac hang muc cu thé nhu sau:

+ Khong tai dién ap thap.

+ Dién trd cach dién cac cudn day;

+ Do tg MBA va cac st 115kV, trung tinh 115kV;

+ Pién trd mot chiéu cudn diy cao ap va ha ap tai tit ca cac nac phan ap;

+ Kiém tra, thi nghiém céc phu kién (ro le, quat mat, d@)ng hd ...);

+ Lay mau dau trong thain MBA va bd OLTC. Thi nghiém mau dau thin MBA: cich
dién, ham luong am, tge, ham luong khi; Thi nghi¢m dau trong bo OLTC: Céch dién, ham
lwong 4m, ham luong khi.

- Rut ddu MBA ra stec. DPong thoi nap ni to vao trong MBA trong qua trinh hat dau.
Khi ndo dau xudng dudi mat may thi ding lai.

- Thao binh dau phu, st cao ap, st ha ap va cac u s, hé thong duong dng dong kién
dam bao an toan dé van chuyén.

- Chup béo vé sir ha thé. Bit bich cong nghé céc vi tri di thao.

- Thao hé thdng quat lam mat, dong kién dam bao an toan dé van chuyén.

- Thao hé théng canh tan nhiét, déng kién dam bdo an toan dé van chuyén.

- bong goi toan bo phu kién MBA 63MVA sau thao do.

- Nap ni to vao trong MBA véi 4p suét 0,25at. Kiém tra d6 kin MBA.

- Ban giao MBA cho don vi van chuyén.

c. Phwong dn vin chuyén MBA tir kho Pai Thanh dén tram E1.28 Phing Xd

Kéo than MBA tir vi tri hién tai ra giita dudng dé chuan bi van chuyén. Cy ly kéo: 10m.

Dua than MBA 1én xe chuyén dung, cao 1,2m.

Xép do phu kién 1én xe: St dung can céu 10 tan dé boc xép phu kién tir mat béng tram
1én xe.

- Van chuyén than MBA bang xe chuyén dung tai trong phi hop.

- Quing duong di chuyén vat tu tir Kho Dai Thanh dén TBA 110kV Phung X4: Kho Pai
Thanh-> Puong Phung Hung - Pudng Xa La — Nguyén Xién > Puong Nguyén Xién
- Puodng Khuat Duy Tién = Pai 16 Thang Long = Pudng 419 = Tram bién ap 110kV
E1.28 Phung X4 . Téng cu ly van chuyén 1a 25km.
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Quing duong tir Kho Pai Thanh dén tram E1.28
d. Phwong dn théo va lip dit MBA tai TBA 110kV Phiing Xa:
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- Ha than MBA va phu kién xuéng vi tri tam tai san tram. Kéo ra khoi xe ro mooc. Cu

ly kéo: 6m.

- Kéo than MBA dén vi tri cong gan kho Phung Xa. Cy ly kéo: 30m.
- Xoay thin MBA 90 d6 dé song song v6i méng MBA. Tinh bang kéo may 5m.

- Kéo than méay dén vi tri song song vi méng MBA T3. Cu ly kéo: 42m
- Sang ngang MBA vao vi tri bé dd MBA. Cu ly: 10m
- Lép dat hoan thién MBA:

+

+ +

+ +

Kiém tra bén ngoai ctia may va cac phu kién gin trén than may (tit ca cac cong
viéc néu xem xét thay co bat thudng thi phai 1ap bién ban, xac dinh nguyén nhan
khi van chuyén dé xu 1y).

Mo nép u tiép dia, kiém tra cach dién cac xa €p va mach tur.

Dung cau ty hanh va dung cd 18 1dp canh tan nhiét, binh dau phu da lap ti cao
su, dong hd bao dau. Lap cac duong dng din dau. Luu y: thay giodng toan b
mat bich va cac nut xa khi va xa can canh tan nhiét.

Loc dau tuan hoan trong stec theo quy trinh.

Dung cau ty hanh lap y st 110kV va trung tinh 110kV.

Dung cau ty hanh lp st 110 kV, sit trung tinh 110 kV va cac st ha 4p. Dung tay

lap cac dau cot st dau vao.

Tap 1. Thuyét minh du 4n
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Luu ¥: trude khi 1ap dat phai vé sinh sach cac mit bich bang con va lau sach bang

gié lau, vai phin tring. Thay toan bd gioing cac mit bich.

+

+ o+ + A+ o+ o+ o+ o+ o+ + o+

- Thi

Dung cau ty hanh lap st ha thé. Dung tay lip cac dau cdt st dau vao.

Dung cau ty hanh lap dan thanh cai ha thé.

Dung tay lap cac quat 1am mat va ddu ndi mach quat.

Lép 02 binh hit 4m.

DPAu nbi mach nhi th& ndi b MBA (mach quat va cac ro le bdo v¢).

Hut chan khéng may bién ap theo quy trinh.

Loc ddu tuan hoan trong stéc theo quy trinh.

Thu do kin MBA theo quy trinh.

Hut chan khong MBA.

Nap dau tir stec vao trong MBA bao gém dau bd sung cho MBA.

Nap bo sung dau cho MBA. Kiém tra cach dién cho may.

Loc dau tudn hoan MBA theo quy trinh.

Dé 6n dinh dau trong MBA 24 gio.

Xa khi cho may theo quy trinh.

Han xur 1y ri ddu céc vi tri chay dau canh tan nhiét.

V& sinh son lai toan b0 MBA.

Thoi tai cao su, két hop kiém tra d6 kin cua vo may theo quy trinh cong nghé cua

EEMC. Luu y: truéc khi thir 6 kin thi tién hanh kep chat van phong nd.
nghiém MBA sau khi thi cong (bén A thyuc hién). Cu thé céac hang muc sau:

+ Khong tai dién ap thap.

+ Dién trd cach dién cac cudn day;

+ Dién tréd mdt chiéu cudn day cao ap va ha ap tai tat ca cac nac phan ap;

+ LAy mau dau trong thin MBA. Thi nghiém méu dau thAin MBA: c4ch dién, ham luong

am, tge, ham luong khi.
- Vé sinh va ban giao MBA cho chu dau tu

4.6.2. Thiét bi phan phoi phia 110kV

Cin ctr két qua khao sat hién trang, DVTV dé xuat phuong an stra chita cac thiét bi phia

110kV tan

dung nhu sau:
May cit:
+ Stra chira, bao tri co khi may cit thn dung.

+ Thay cudn dong, cudn ngat ciia may cat.
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+ Thay aptomat AC-DC trong ti nhi thir kém may cat

+ B0 sung kep cuc ctia may cat véi diy ACSR 400/5

7 T T 4 ‘
| ’ // & \ AN

- Bién dong dién:
+ Vé sinh cong nghiép bién dong dién tan dung.
+ B0 sung kep cuc cta bién dong dién véi day ACSR 400/51

- Chéng sét van 96kV:
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+ V¢ sinh cong nghiép CSV tan dung.
+ B0 sung kep cuc cia CSV voi ddy ACSR 400/51
+ B0 sung bo dém sét két ndi véi CSV

4.6.3. Tu trung thé 22kV

Ta trung thé 22kV du kién tan dung cac ti thu hdi tir tram E1.9 Nghia D6 va E1.25 My
Pinh.

Hién cac ti ndy da thu hoi vé Kho cia EVNHANOIL Sau mét thoi gian dai khong van

hanh, ti da xudng cap va can cai tao, stra chita trude khi tan dung.
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Cu thé nhu sau:

+ Sura chira, bdo dudng co khi lai cac tu tdn dung

+ Thu hdi cac ro le trong tu hién trang loai P923, REF615 do khong dap ung IEC61850
va cdu hinh dé két ndi thiét bi 1én hé thdng DCS/SCADA.

+ Lap méi ro le dién ap cho ta TU 22kV, ldp méi ro le qua dong cho céc tii xuat tuyén
22kV.

+ Thay thé, bd sung cac khoa diéu khién, mimic trén mit ta

+ Cai tao toan by mach nhi thur cac ta 22kV tan dung.

+ Thay tdm panel mit tu.

+ Stra chira, bao dudng co khi cac ta 22k V.

Tap 1. Thuyét minh dy an Trang 48



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

% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

+ Kiém dinh céc thiét bi do dém: bién dong dién, bién dién ap.
+ V¢ sinh cong nghi€p, son lai mat tu.
4.7. Thong s thiét bi dién chinh
4.7.1. Yéu ciu chung
Nha san xuat phai c6 chimg nhan ISO 9001:2008 hoic twong duong.

Nha san xudt phai cung cip céc tai liéu dé phuc vu cong tac van hanh bao gom it nhat
cac ndi dung sau:

- Tudi tho thiét ké trung binh cua thiét bi, diéu kién vé ché d6 van hanh dé dam bao dat
dugc tudi tho thiét ké.

- Huéng dan chi tiét cong tac bao quan, van chuyén, quy trinh lap dat, thi nghiém dong
dién thiét bi sau lap dat.

- Hu6ng dan van hanh thiét bi trong diéu kién binh thudng, xir 1y nhirng bét thuong;
Céanh bao nhiing ché d6 van hanh khong binh thuong lam anh hudng dén chét luong, tudi tho
thiét bi (c6 phan loai mtc do anh huong do cic ché do van hanh khong binh thudng khac
nhau gay ra).

- Huéng dan chi tiét ve tan suét, hang muc kiém tra, giam sat, theo doi nhirng chi thi,
biéu hién trén thiét bi dé phat hién kip thoi su bat thudng, nguy co hu hong cia thiét bi.

- Huéng dan cong tac thi nghiém (dinh ky theo ting giai doan tir khi bat dau dua thiét
bi vao van hanh, cac hang muc thi nghiém phai thuc hién) cac thong s6 va cach danh gia dé
dam bao thiét bi du tiéu chuin van hanh tin cdy.

- Huéng dan cong tac bao dudng dinh ky; Thay thé linh kién, phu kién; Stra chita nhitng
hu hong ciia timg bd phan dé dam bao thiét bi dap ung van hanh dung cac chiic niang.

- Néu nhiing yéu cau vé dao tao, trang thiét bi can dé van hanh, thi nghiém, kiém tra,
giam sat, bao dudng, stra chira thiét bi; Néu khuyén cdo nhirng linh kién phu kién can du
phong va diéu kién thay thé.

- Nha thau phai cung cép quy trinh bao tri ctia nha san xuat (bang tiéng Anh va ban dich
sang tiéng Viét) cho cac thiét bi thuoc pham vi cung cap ctia nha thau.

4.7.2. Piéu kién mdi truong

Do cao lap dat: <1000m (so v&i muc nude bién).

Nhiét dd mai truong: Trung binh: 250C; Cuyc dai: 450C; Cuc tiéu: 00C.

Diéu kién khi hau: Nhiét déi

D6 am trung binh: 85%

D6 am cuc dai: 100%.

Téc d6 gid 16n nhat: 160 km/h.
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Hé s6 dong dat: 0,1g - Tuong duwong dong dat cap 7.

Murc d6 6 nhiém: Ning. Chiéu dai dong ro6 nho nhét 25mm/kV.
4.7.3. Théng s6 co ban ciia may bién 4p 110kV-63MVA

Dién ap: 115/23/10.5kV

Cong suat: 63/63/63MVA

Ché d6 lam mat: ONAN/ONAF

T dau day: YNynO(d11)

Cap kém: Ta dau day MBA.
4.7.4. Thong s6 co ban ciia may cit 110kV

Loai: May cit 3 pha, lip dit ngoai troi

Maéi truong dap hod quang: Khi SF6

Dién ap lam viéc 16n nhat cua thiét bi: 145kV

Dong dién dinh muc: 3150A

Cap kém: Tu dau day, ghé thao tac, tru dd.
4.7.5. Thong so co ban ciia dao cach ly 110kV

Loai: Dao céach ly 3 pha, lép dat ngoai troi, 2 tiép dia

Dién 4p lam viéc 16n nhat cua thiét bi: 126kV

Dong dién dinh muc: 1250A

Cép kém: Tu dau day, kep cuc, tru do va phu kién d4u nbi.
4.7.6. Thong sb co ban ciia bién dong dién 110KV

Loai: Bién dong dién 1 pha, lép dat ngoai troi

Dién 4p lam viéc 16n nhat cua thiét bi: 145kV

Ty s6 bién: 200-400-600/1-1-1-1A

Cép kém: tru d& va phu kién dau ndi.
4.7.7. Thong sb co ban ciia chong sét van 96kV

Loai: ZnO, khong khe hé, 1ap ngoai troi.

bi¢n ap dinh mic Ur: 96kV

Di¢n ap lam viéc lién tuc: 77kV
4.7.8. Thong so co ban ciia tii phan phoi 22kV

Loai: ti hop bd, lép dat trong nha, kiéu ¢6 vo boc béng kim loai (metal-clad), cach dién
bang khong khi.

Dién 4p 1am viéc 16n nhat cia thiét bi: 24kV

Dong dién thanh cai chinh: 3150/2500A
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Kha ning chiu dung dong ngin mach dinh mic: 31,5/25kA
Thoi gian chiu dung dong ngian mach dinh mic: 3/2 gidy

4.7.9. Thong s6 co ban ciia ti diéu khién bao vé ngin MBA T3
Loai: ta lap dat trong nha. Bao gdm céc ro le chinh:

- 01 ro le bao vé so léch may bién ap F87T.

+ Nhan tin hi¢u TI main, backup tir MU ngan 16 cac phia MBA.
+ Nhan tin hiéu bao v¢ cong nghé tir cac MU ciia MBA.

+ Gui tin hiéu trip coill, 2 dén cac MU ngan 1§ cac phia MBA.
+ Gui tin hiu start BF cac ngan 1 dén F87B.

- 01 ro le bdo vé qud dong c6 hwéng ngén tong MBA F67.

+ Nhan tin hi¢u TU, TI to&t MU thanh cai va ngan 19.

+ Nhan tin hi€u bdo v¢ cong nghé tir cic MU ctia MBA.

+ Gri tin hiéu trip coill, 2 dén cdc MU ngan 16 cac phia MBA.
+ Gui tin hiu start BF cac ngan 1 dén F87B.

- 01 bé diéu khién mirc ngin- BCU cho ngan tong MBA.

+ Nhan tin hi¢u TU, TI to MU thanh cai va ngan 19.

+ Nhan tin hiéu tir cac MU tur cac ngan 16 lién quan.

+ Gri tin hiéu diéu khién ngan 1 tong va MBA.

- 01 ro le diéu chinh dién dp mdy bién ap F90.

+ Nhan dong phia HV MBA tir MU ngin 1 tong.

+ Nhan ap TUC41 to MU ngan LV, TUC31 tr MU ngan MV.
+ Gri tin hiéu diéu khién OLTC qua MU-01, 02.

+ C6 thé chuyén d6i dugc GROUP van hanh.

+ Ban tin GOOSE phuc vu cho lién dong, diéu khién lién ngan dugc két ni qua mang
Station Bus.

+ Ban tin GOOSE phuc vu bao vé lién ngin duoc két néi qua mang Process Bus
+ Guri tin hiéu diéu khién OLTC qua MU1,2.

- 01 ro le bdo vé qud dong kém BCU cho ngdn 16 tong trung dp.
+ Nhén dong, ap tir MU ngan 16 tong, MU ngin MBA.

+ Nhan tin hi€u ndi ngan va cac ngan lién quan.

+ Gti tin hi€u di€u khién, bao vé dén cac MU ngan 19.
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CHUONG 5: CAC TIEU CHUAN, QUY CHUAN AP DUNG
5.1. Quy chuén tiéu chuén ap dung dung dé thiét ké
Luat Xay dyng s6 50/2014/QH13 ngay 18/06/2014 ctua Qubc hoi khoa XIII.
Luat xay dung s6 62/2020/QH14 cua Qudc hoi khoa XIV ngay 17/6/2020 vé viée sta
d6i bod sung mot sb didu cua luat xay dung.
Luat dién luc Luat Dién luc sb 61/2024/QH15 ngay 30/11/2024
Nghi dinh 06/2021/ND-CP ngay 26/01/2021 vé viéc quan Iy chat luong cong trinh xay
dung va bao tri cong trinh.
Nghi dinh 10/2021/ND-CP ngay 09/02/2021 cta B6 Xay dung vé Quan 1y chi phi dau
tu xay dung cong trinh.
Nghi dinh s6 175/2024/ND-CP quy dinh chi tiét mot s6 diéu va bién phap thi hanh Luat
Xay dung vé quan 1y hoat dong x4y dung.
Nghi dinh 35/2023/ND-CP ngay 20/06/2023 cua Chinh phu stra d6i, bo sung mot s6
diéu cua cac nghi dinh thudc linh vuc quan 1y nha nudc ciia B6 Xay dung.
Nghi dinh 62/2025/ND-CP ngay 04/03/2025 cua Chinh phu quy dinh chi tiét Lut Dién
luc vé bao vé cong trinh dién lyc va an toan linh vuc dién luc;
Quy pham trang bi dién ban hanh kém theo Quyét dinh sé 19/2006/QD-BCN ngay
11/7/2006 cta Bo Cong nghiép.
+ Phan I: Quy dinh chung 11TCN-18-2006
+ Phan II: Hé thong duong dan dién 11TCN-19-2006
+ Phan III: Trang bi phan phdi va tram bién 4p 11TCN-20-2006
+ Phan IV: Bao vé va ty dong 11TCN-21-2006
Thong tu sé 40/2009/TT-BCT, ngay 31/12/2009 cua Bo Cong thuong quy dinh Quy
chuan ky thuat Quéc gia vé k¥ thuat dién:
+ QCVN QTP 5:2009/BCT Tap 5: Kiém dinh trang thiét bi hé thong dién.
+ QCVN QTDb 6:2009/BCT Tap 6: Van hanh sira chira trang thiét bi hé théng dién.
+ QCVN QTbD 7:2009/BCT Téap 7: Thi cong cac cong trinh dién.
Thong tu 05/2025/TT-BCT ngay 01/02/2025 ciia B6 Cong thuong quy dinh hé théng
truyén tai dién, phan phéi dién, do dém dién nang.
Quyét dinh s6 959/QD-EVN ngay 26/07/2021 ctia Tap doan Dién lyc Viét Nam: Quy
trinh an toan dién.

Thong tu 05/2025/TT-BCT ngay 01/02/2025 ciia Bo Cong thuong quy dinh hé thong
truyén tai dién, phan phéi dién, do dém dién ning.
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Quyét dinh s6 789/QD-EVN ngay 10/06/2025 ctia Tap Poan Dién luc 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 2896/QD-EVN-KTLD-TD ngay 10/10/2003 cia Tap Poan Pién luc Viét
Nam v& tiéu chudn k¥ thuat ctia hé théng diéu khién tich hop, cdu hinh hé thong bao vé, quy
cach k¥ thuat cta role bao vé cho duong day va tram bién ap.

Quyét dinh sé 1603/QD-EVN ngay 18/11/2021 cua Tap doan Dién Luc Viét Nam v/v
Ban hanh quy dinh hé théng diéu khién TBA 500kV, 220kV, 110kV trong Tap doan Dién
Luc Quéc gia Viét Nam;

Céc quy dinh hién hanh khac lién quan.

5.2. Quy chuén tiéu chuéin ap dung lua chgn thiét bi nhét thir-nhj thir

- Quyét dinh s6 2430/QD-EVNHANOI ngay 18/03/2026 ctia Téng cong ty Dién luc TP
Ha Noi vé viéc ban hanh tiéu chuan k¥ thuat Mdy bién ap ngdm dau dién ap dén 35kV ap
dung trong Tong cong ty Dién lyc TP Ha Noi;

- Quyét dinh 5411/QD-EVNHANOI ngay 02/07/2020 vé viéc ban hanh Tiéu chuan k¥
thuat hé thng ti diéu khién, bao vé va vat tu thiét bi nhi th trong tram bién 4ap 110-220kV
trong Tong cong ty Pién lyc TP Ha Noi.

- Quyét dinh s6 2428/ QD-EVN HANOI ngay 19/03/2026 vé Yéu cau k§y thuat cap ngdm
trung ap va phu kién ap dung trong Tong cong ty Dién luc TP Ha Noi.- Quyét dinh 3446/QD-
EVNHANOI ngay 01/06/2021 vé viéc ban hanh tiéu chuan k¥ thuét cap ha ap va phu kién,
cap nhi thir trén luéi dién ha ap trong Tong cong ty Dién lyc TP Ha Noi”.

- Céc quy dinh vé Tiéu chuan vat tu hién hanh cia EVNHANOL.

- Cac tiéu chuan IEC.

5.3. Tiéu chuin ap dung thiét ké xdy dung

Dbi v6i cac két cdu xay dung nhu cot, xa, tru d& thiét bi va méng cot, tru... dugce tinh
toan va thiét ké dya trén cac quy chuan, tiéu chuan sau:

QCVN 02: 2022 Quy chuan k¥ thuat qudc gia vé sd liéu diéu kién ty nhién ding trong
xay dung.

QCVN 03: 2022 Quy chudn k¥ thuat qudc gia vé phan cip cong trinh phuc vu thiét ké
xay dung.

TCVN 2737: 2023 Tai trong va tac dong Tiéu chuan thiét ké.

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

TCVN 9393 : 2012 Coc — Phuong phép thir nghiém hién trudng bang tai trong tinh ép
doc truc.

TCVN 5574: 2018 Thiét ké két cu bé tong va bé tong cdt thép.

TCVN 5575: 2024 Thiét ké két cau thép.

Tap 1. Thuyét minh du 4n Trang 53



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

% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

TCVN 9386 : 2012 Thiét ké cong trinh chiu dong dat.

TCVN 7957-2023 Thoat nudc — mang ludi va cong trinh bén ngoai — yéu cau thiét ké.

TCVN 170-2007 Két ciu thép - Gia cong, lap dit va nghiém thu-Yéu cau k§ thuat.

TCVN 1651-1 : 2008 Thép cbt bé tong — Thép thanh tron tron.

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

TCVN 6477 : 2016 Gach bé tong.

TCVN 4447 : 2012 Cong tac dat — Thi cong va nghiém thu.

18TCN-04-92 Tiéu chuan ma k&m nhung noéng
5.4. Tiéu chuén ap dung cho thiét bi phong chay chira chay

Luat PCCC s6 55/2024/QH15 ban hanh ngay 29/11/2024 c6 hiéu lyc 01/7/2025.

Nghi dinh 105/2025/ND-CP ngay 15/5/2025 cia Chinh Phii quy dinh chi tiét mot s6
diéu va bién phép thi hanh luat phong chdy, chita chay va ctru nan, ctru ho.

QCVN 06:2022/BXD Quy chuan k¥ thuat qudc gia vé an toan chay cho nha va cong
trinh.

Thong tu 09/2023/TT-BXD ngay 16/10/2023 cua Bo xay dung vé viéc ban hanh stra
d6i 1:2023 QCVN 06:2022/BXD Quy chuin k¥ thuit qudc gia vé an toan chay cho nha va
cong trinh.

TCVN 7568-14:2025. Hé thong bao chay tu dong-Thiét ké, 1ap dat, van hanh va bao
dudng cac hé théng bao chay trong nha va xung quanh toa nha.

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

TCVN 3890:2023. Phuong tién PCCC cho nha va cong trinh-Trang bi, b tri, kiém tra,
bao dudng.

TCVN 7161-1 : 2022. Hé thong chita chay bang khi - Tinh chét vat 1y va thiét ké hé
théng — phan 1 : Yéu cu chung.
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CHUONG 6: HE THONG THONG TIN LIEN LAC VA SCADA
6.1. Co sé phap ly
Thong tu 05/2025/TT-BCT ngay 01/02/2025 ciia Bo Cong thuong quy dinh hé thong

truyén tai dién, phan phéi dién, do dém dién ning.

Quyét dinh s6 980/QD-NSMO ngay 20/11/2025 ciia Cong ty van hanh hé théng dién va
thi truong dién quéc gia vé biéc Ban hanh Trinh ty thuc hién thoa thuan, yéu cu k¥ thuat chi
tiét vé quan 1y van hanh hé théng SCADA.

Vin ban s6 11827/ EVNHANNOI-EVNHANOILDC ngay 08/12/2025 ciia Téng cong
ty Bi¢n lyc TP Ha Noi vé viéc ap dung “Trinh ty thyc hién théa thuén, yéu cau ky thuat chi
tiét vé quan 1y van hanh hé thong SCADA”.

Cong vian sb 432/PPQG-CN ngay 20/03/2017 cua Trung tim Diéu do Hé thdng dién
Quéc Gia vé viée Huéng dan va quy dinh vé viéc thoa thuan két ndi hé théng vién thong van
hanh hé thong dién.

Quyét dinh s6 1603/QD-EVN ngay 18/11/2021 ctia Tap doan Pién Luc Viét Nam vé
viéc ban hanh Quy dinh hé thdng diéu khién TBA 500kV, 220kV, 110kV trong Tap doan
bién luc quéc gia Viét Nam.

Vin ban sé 1073/EVNHANOILDC-CN ngay 16/07/2021 cta Trung tim diéu d6 Hé
théng dién TP Ha Noi vé viée xét duyét két ndi SCADA cua céc tram bién ap dau tu xay dung
moi.

Vin ban s6 2558/ EVNHANOIHGC-KHVT ngay 29/07/2022 cta Cong ty ludi dién cao
thé TP Ha Noi vé viéc phdi hop hoan thién giai phap khic phuc ton tai bao vé ty dong diéu
chinh dién ap.

Quyét dinh s6 2896/QD-EVN-KTLD-TD ngay 10/10/2003 cia Tap Doan Pién luc Viét
Nam vé tiéu chudn k¥ thuat ctia hé théng diéu khién tich hop, cdu hinh hé thong bao vé, quy
cach k¥ thuat cta role bao vé cho duong day va tram bién ap”.

Vin ban s6 8600/EVNHANNOI-KT ngay 06/12/2022 ctia Tong cong ty Dién lyc TP
Ha Noi vé viéc trién khai giai phap khoa chirc ning tu dong dong lai cho cac mdy cét xuét
tuyén duong day trung ap tai cac TBA 110kV.

Quyét dinh s6 717/QD-EVN, ngay 31/05/2025 ciia Tap doan Dién luc Viét Nam vé viéc
ban hanh Quy dinh Pam bao an ninh va an toan thong tin trong Tap doan Pi¢n lyc Viét Nam;

Quyét dinh s6 168/QD-EVN ngay 23/02/2023 cua Tap doan Pién lyc Viét Nam veé viéc
phé duyét Dé an “Dam bao an toan thong tin cho hé thong thong tin ciia Tap doan Dién luc
qudc gia Viét Nam giai doan 2023-2028”.

Quyét dinh s6 9038/QD- EVNHANOI ngay 16/9/2025 ctia Tong Cong ty Dién lyc TP
Ha Noi vé viéc ban hanh Quy dinh ddm bao An ninh mang va An toan thong tin trong Téng
cong ty Pién lyc TP Ha Noi;
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Vin ban s6 7817/EVN-VTCNTT ngay 22/12/2021 vé viéc trién khai thuc hién dinh
huéng ké hoach phat trién hé thong vién thong phuc vu diéu hanh san xuét kinh doanh giai
doan 2021-2025, tinh dén 2030;

TCVN 11300:2016/BKHCN vé kénh thué riéng Ethernet diém — diém. Yéu cau truyén
tai.

QCVN33:2011/BTTTT: Quy chuin k§y thuat qudc gia vé ldp dit mang cap ngoai vi vién
thong.

QCVN7:2010/BTTTT: Quy chuén k¥ thuat qudc gia vé giao dién quang cho thiét bi két
nbi mang SDH.

Cép quang:

Dic tinh sg¢i quang: ITU-T G.655, ITU-T G.652D, TCN:68-160

Pac tinh co dién: IEC-60793, 60794

Thiét b truyén dan:

HO tro truyén thong tin dang goi qua mang SDH: ITU-T G.704

Cac giao dién quang: ITU-T G.707, ITU-T G.708, ITU-T G.709, ITU-T G.957, ITU-T
G.691, TCN 68-173:1998, TCN 68-178: 1999

Cac giao di¢n dién: ITU-T G.703, ITU-T G.707

Céc giao dién Fast Ethernet: ITU-T G.7041, G.7042 va IEEE 802.x
6.2. Hién trang hé thong thong tin, SCADA:

6.2.1. H¢ thong thong tin:

He¢ théng vién thong cia EVN HANOI tai tram hién da dugc trang bi thiét bi truyén
dan, bd ghép kénh RC3000E cia RAISERCOM. Hé thong théng tin phuc vu cac kénh
SCADA hoat dong binh thuong vé Trung tam Piéu d6 NSO va B1. Cu thé nhu sau:

A £ Tinh trang | .
STT Thiét bi So lwgng | | | Ghi chu
van hanh
1 Thiét bi SDH/STM-1 01 Tét
2 Thiét bi ghép kénh PCM-30 01 Tét
3 Switch quang Layer 3 (WAN EVNHANOI) 01 Tét
4 Switch quang Layer 3 (WAN HTD) 01 Tét
5 Hé thong ngudn 220VDC/48VDC 02 Tét

Kénh thu thap va truyén dan tin hiéu SCADA dén cac trung tam diéu d6 HTD Mién Bic
(A1), Trung tim diéu d6 HTD Dién luc Ha Noi (B1). Thong tin diéu d6 Hotline gitra Trung

tam diéu do véi tram.
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- Kénh truyén tin hiéu SCADA tir tram vé Trung tam diéu d6 He théng dién mién Bic
Al theo giao thirc IEC60870-5-104;

- Kénh truyén tin hiéu SCADA tir tram vé Trung tam diéu do Hé théng dién TP Ha Noi
B1 theo giao thuc IEC60870-5-104;

- Kénh lién lac dién thoai VoIP gitta tram voi Piéu do vién & Al va BI.

[ =5,

s

Hinh dnh hé thong théng tin lién lac va nguon 48VDC
6.2.2. Hé thong SCADA/DCS:
Tram 110kV E1.28 dang duoc trang bi va van hanh hé théng SCADA véi so d6 ciu triic

nhu sau:
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— = [ECG0870-5-104 TO AL
= IEC 60870-5-104 TO B]
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A

Sor d6 kién triic hé thong SCADA hién hitu

datapoints.

Hién trang hé théng may tinh dang str dung phin mém diéu khién giam sat tram cia
Zenon véi License dung lugng 4500 datapoint. Tai tram hién trang dang str dung 2860/4500

a) Mang Lan mirc tram (Station Bus)

Tt ca cac thiét bi phai duoc lién két van hanh bang mang cap quang mang LAN don
Ethernet thip nhat 100Mbps. Mang LAN phai trg gitip cac thi tuc TCP/IP, FTP va telnet.

Giao thirc IEC 61850 duogc lwa chon lam giao thirc truyén tin ctia mang LAN giita cac
may tinh chu va céac thiét bj dién tt thong minh (IEDs) hodc céc khdi giao di¢n mang (NIM).

Giao thirc IEC60870-5-104 duoc thiét ké cho viée truyén tai cac dit liéu thoi gian thuc
tir co s6 dir liéu tram 1én hé théng SCADA hién hiru.

Station Bus c6 ciu trac mang don. Cac thiét bi trong mang Station Bus phai dap tmg
tiéu chuan IEC61850 Goose va MMS.

Ro le cho phép cAu hinh tu dong lua chon 02 kénh dong tir 02 bd MU ddc 1ap (main 1
va main 2), ddm bdo van hanh khi mét tin hiéu dong Main 1 ro le sé& tu dong chuyén sang su
dung tin hi¢u dong Main 2.

Dbi véi cac ro le thuc hién truyén nhan goi tin véi MU ctia nhiéu ngin 16 (F87T, F87B):
phai dép tng khi MU tai 01 ngin 16 (hodc MU tai 1 phia nao d6 cia MBA) bi 18i/hodc mat
ngudn dot xuit thi ro le van dam bao 1am viéc tin cdy, khong gy tac dong nham.
b) Mang Lan mirc thiét bi (Process Bus)
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Mang Lan mirc thiét bi (Process Bus): Tao ra su lién lac gitra cac thiét bi dién tu thong
minh IEDs véi céc thiét bi trich mau (Merging Units) ¢ téc d6 thap nhat 1a 1000Mbps sé&
trao d6i tin hiéu trang thai va Iénh dong cit béng hé théng mang Lan sir sung cap quang theo
giao thic truyén tin IEC 61850-9-2.

St dung cac bo Merging Unit (MU) 1a thiét bi trich mau tin hiéu tuong tu tir céc thiét
bi do ludng (bién dién ap va bién dong dién) cung véi tin hiéu dong bo thoi gian dé chuyén
d6i thanh tin hiéu k¥ thuat sb cung cap cho cac thiét bi diéu khién bao vé theo giao thirc IEC
61850-9-2.

St dung cac bo Merging Unit (MU) giao tiép véi mang Lan Station Bus va Lan Process
Bus theo giao thirc IEC 61850-9-2 dé trao ddi tin hiéu trang thai va nhan 1énh déng cat di
dong cit cac thiét bi dong cat (may cat, dao cach ly, dao ndi dat).

Céc bo Merging Unit (MU) duoc dit trong ti dau ndi trung gian ngoai trdi, cac tin hiéu
trao d6i tir cac thiét bi nhat thit dén MU béng cap déng, con tir cac MU véi céac thiét bi [EDs
duoc chay trén nén Process bus.

Thiét ké ctia mang Lan Process Bus phai dam bao bat ky hu hong ciia mot phan tir don
1¢ nao ciing khong lam anh huong dén hoat dong binh thuong ciia hé théng. Mang Lan
ProcessBus thiét ké 2 duong doc 1ap vé vat Iy. Hé thong Switch  trén mbi dudng duoc ndi
vong kin (ring) dé dam bao hu hong mot phan tir s& khong anh huéng dén cac phan tir khac
trong hé théng Swich. Céc IEDs nbi 1én LAN ProcessBus theo hinh tia, bat ky mot IEDs hu
héng nao ciling khong anh huong tdi céc IEDs khac.

Pé dam bao muc do tin cay (kha ning van hanh khi duoc yéu cau) va téc do tuong
duong hoic tét hon cac hé thong trong TBA truyén thong thi thiét ké cau trac Ethernet giit
vai trd quan trong bac nhat. Yéu cdu mang Process Bus phai dam bao thong tin dugc trao doi
giita cac thiét bi qua hai duong khac nhau, ngay khi mot dudng bi 161, dir liéu ngay lap tirc
chuyén sang hudng con lai voi do tré 0s. Theo tiéu chuan IEC 62439: mach vong tu phuc hoi
(giao thirc HSR) hodc theo kiéu sao kép (PRP) voi thoi gian phuc hoi hé thong dat mic 0
gidy: (Zero Recovery time) déu c6 thé dap tng:

+ Véi PRP, mdi thiét bi dugc ndi v6i 2 mang (doubly-attached node - DAN), mang
LAN A va LAN B, dam bao dy phong mang nham loai bo céac 18i thong thuong.

+ Véi giao thirc HSR, ciu trac mach vong cho phép ban tin sb chay theo cd 2 hudng
cuing va ngugc chidu kim déng hd, dam bao truyén thong lién tuc trong truong hop bi dut
vong tai diém nao d6. Tuy nhién, khi mat két ndi 2 thiét bi dau cudi thi cac thiét bi tai vong
Ring s& mét theo.

=> Vi mang Process Bus yéu cau bit budc phai ap dung giao thirc két ndi PRP dam
bao tinh van hanh lién tuc cho céc thiét bi MU, IEDs.
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Giai phap vé mang LAN cho Process bus can phai ¢am bao tinh 6n dinh va dugc t6i vu
cho mo hinh st dung cong nghé¢ IEC 61850. Trong do cac dit licu Sampled Values (4000 tin
hiéu mdi gidy) va GOOSE la cac dang dic biét duoc gui véi tan sut cao, khong can tao két
nbi (connection less), co do wu tién cao va thdi gian thuc. Pic biét khi c6 event xdy ra, tan
sut giri lai s& ting 1én rat nhidu (tuy thudc vao mo hinh publisher-subcriber).

Heé thong cap quang két ndi thiét bi MU va IEDs cua Process Bus A va Process Bus
B duoc thiét ké 1ap dat tai hé thdng muong cap hién c6 (hodc sira chita néu co) tai tram. Viéc
lap dat kéo dai cap quang phai dam bao tach riéng vé mat vat Iy cho 02 hé théng mang LAN
Process Bus A & B.

¢) Pong b thoi gian

IEEE 1588-2002 dugc thiét ké dé 1ap day khoang trong gitta 2 phuong phap dong bo
thoi gian NTP (cap mili-gidy) va GPS (cip micro-gidy) no dugc thiét ké dé dong bo thoi gian
cho cac tram & xa véi d6 chinh xac ma NTP khong dap ung dugc, v6i chi phi thap hon phuong
phap thu tin hi€éu GPS hodc tai nhitng noi khong thu duoc tin hiéu GPS.

Yéu cau dong bo thoi gian gitra cac IEDs va MU/IO trong TBA k§ thuat s6 phai tuin
thu theo tiéu chudn IEEE 1588 V2.

2 bo GPS hoat dong theo ché do du phong cho nhau 1+1 dam bao hé thong GPS van
hanh tin cdy. 2 bo GPS két ndi hé théng mang ProcessBus LAN. Don vi cAu hinh mang
ProcessBus Lan s& dit ché d6 1y ngudn Time Syn nhiam dong bo hé thong GPS voi hé thong
may tinh.
6.2.2.1. Chirc nang diéu khién tram bién dp ky thudt so:

a) Chirc ning diéu khién

- Chtrc ning diéu khién 1a chtrc nang chinh va quan trong ciia hé thong diéu khién TBA
n6i chung va TBA k¥ thuat sb noi riéng, diéu khién toan bd cac qué trinh van hanh céc thiét
bi trong TBA bao gom diéu khién cac cong tac doc 1ap cia timg thiét bi, dong thoi quan 1y
toan bo chudi sy kién trong hé théng, diéu khién cac mach lién dong. Vige diéu khién TBA
ky thuat s6 ¢o thé thuc hién & 4 muc:

v’ Mikc 1: Tir trung tim diéu khién
TBA k¥ thuat sé duoc diéu khién tir Trung tim Piéu do hodc Trung tim diéu
khién thong qua hé théng SCADA.
v Mikc 2: Tir phong diéu khién tram
Thuc hién diéu khién cac thiét bi trong tram tlr may tinh van hanh HMI dit tai
phong diéu khién dit tai TBA.
v Mike 3: Tir cdc tii diéu khién, bdo vé ¢ tirng ngan 19
Thuc hién diéu khién céc thiét bi trong tram tir BCU ngan 16 dit tai cac ti diéu
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khién, bao vé & tung ngan 10.
v Mikc 4: Tai thiét bi

Viéc diéu khién thiét bi thuc hién théng qua céc khoa diéu khién, niit bAm tai
thiét bi dong cat (mdy cit, dao cach ly, ti trung ap...). Riéng dbi véi may cit ngoai troi
c6 thé thao tac thong qua khoa diéu khién dat tai ti MK ctia ngan 10. Dbi voi cac may
cit nay nhan vién van hanh c6 thé thyc hién bo qua lién dong bang khoa Bypass.
b) Chirc ndng giam sat va xir ly thong tin

Chtrc ning giam sat va xir Iy thong tin bao gém cac chirc ning chinh nhu sau:

- Thu thap va hién thi dir liéu cia TBA: Thu thap toan b tin hidu cac thiét bi trong
TBA, céc tin hiéu do luong theo thoi gian thue va cho phép biéu dién toan bo cac qua trinh,
thong s cuia thiét bi qua giao dién ngudi-may, cung cp giao dién van hanh va giam sat. Cac
dit liéu can thu thap bao gom:

o Céc thong tin vé timg ngin 10: Trang thai cua cac thiét bj dong cét, thong
s6 van hanh (U,LP,Q,F, h¢ s6 cong suat, Wh, Varh).

o Céc thong tin vé MBA (dong dién cac phia, dién ap cac phia, nic phén ap,
cong sut tac dung, cong suét phan khang, nhié¢t do dau, nhiét do cudn day).

- Churc nang canh bdo: Phat hién céac hién tuong bat thuong, nguy co su cdva duara
canh bao cho nguoi van hanh dudi dang tin hiéu dén va am thanh. Canh bao trong h¢ théng
dugc chia thanh cic cép do 14 canh bao nguy co (Warning), bdo dong (Alarm) va bao 15i
(Failure).

- Chure ning bao sy ¢d: Khi ¢o su ¢b phai bao ngay cho nguoi van hanh dd c6 sy ¢
xdy ra dudi dang tin hi¢u dén va am thanh.

- Chtrc ning an toan hé thdng: Cung cap kha ning phan quyén truy cap hé thdng cu
thé dén timg thiét bi va khéi diéu khién.

- Trang bi méi hé théng didu khién may tinh. Hé théng diéu khién may tinh nay cho
phép thuc hién cac nhi€ém vu diéu khién va giam sat hoat dong cua céc thiét bi trong tram
déng thoi thue hién cac chic ndng cua thiét bi dau cubi dé giao tiép v6i Trung tam diéu do
HTD TP. Ha Noi (B1) va Trung tdm diéu d6 HTD Mién Bic (Al).

- Hé théng diéu khién may tinh tram duogc thiét ké dya trén cac chuin quéc té dam bao
tinh m@, thuén lgi cho vi¢c thay thé, mo rong, nang cép,... H¢ théng diéu khién tram can dam
bao do tin cdy, tinh doc lap. Khi mot thiét bi diéu khién don 1é bi sy ¢, s& khong lam anh
huong dén nhitng phan tir khac. Hé théng diéu khién duoc thiét ké dé co thé giao tiép, tich
hop duogc véi hé thong ro le bao vé.

- Hé thdng diéu khién phai c6 chuc nang diéu khién dugc tir xa cac thao tac nhu: Giai
tru ro le, chuyén ché @6 van hanh song song MBA, chuyén ddi nhom bao vé, on/off ché do

dong lap lai, on/off ché do doéng co kiém tra déng bo.
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- Trén céc thiét bi IED diéu khién hodc bao vé mirc ngin phai c6 chirc ning  hién thi
cac thong sb van hanh chinh: U, I, P, Q, F, h¢ sb cong sut... Nhiing thong s6 van hanh dugc
do theo tirng pha thi phai c6 kha nang hién thi tat ca cac pha hoac lya chon hién thi theo tung
pha. D6i voi ngian 16 MBA can hién thi thém céc tin hiéu chi thi nhiét & MBA, chi nic
MBA.

- Vi tram bién ap Ky thuat sb, th DPKBV dugc tich hop v6i nhau. Yéu cau cac role ky
thuat s6 phai c6 do nhay cao, thoi gian tac dong nhanh, c6 kha ning giao tiép véi may tinh va
céc thiét bi process bus theo tiéu chuén IEC 61850-8-1 va IEC 61850-9-2.

- Cac thiét bj IED két ndi v6i nhau thong qua mot mang ndi bd (mang LAN) theo tiéu
chuan IEEE 802.3 véi céc thiét bi thiét lap mang c6 dd tin cay cao va hd tro tiéu chuén IEC
61850.

- Giao tiép gitra cac thiét bj IED thong qua tin hiéu quang Processbus.

- Cac mach lién dong dugc lap trinh logic bén trong céc thiét bi IED.

- Tt ca céc thiét bi DKBV va cdc may tinh (néu c6) phai duge dong bo véi ngudn tin
hi€u thoi gian GPS theo giao thirc PTP.

- Céc 1énh diéu khién dén thiét bi s& dugc phan quyén cac muc: Local - BCU- HMI -
TTbX.

- Céc role bao vé phai dap tmg ning luc truy xuat, cai dit dugc role tir hé théng may
tinh cda tram.

- Pam béo tinh lp 1an cta cac IEDs va MU trong hé thdng.

- Thiét ké ctia mang Lan cho Process Bus phai dam bao bét ky hu hong cia mot phan
tir don 1é nao ciing khong 1am anh huong dén hoat dong binh thudng ciia hé thong.

- Mang LAN ProcessBUS va mang LAN StationBus c6 thé sir dung trén 2 nén IP khac
nhau.

- Mang LAN cho Process bus can phai dam bao tinh 6n dinh va dugc téi wu cho mé
hinh str dung cong nghé IEC 61850. Trong dé céc dir liéu Sampled Values (4000 tin hiéu mdi
gidy) va GOOSE Ia cac dang dac biét dugc gui voi tan suét cao, khong can tao két ndi
(connection less), c6 dd wu tién cao va thoi gian thyec.

- Hé théng Merging Unit duoc két ndi véi thiét bi PKBV dit trong phong diéu khién
bang cap quang thong qua mang Lan Process Bus véi giao thirc IEC61850-9-2. Két ndi mang
lan theo cau trac vong RING don (PRP — Parallel Redundancy Protocol IEC 62439-3.4),
M&i MU hay IEDs duoc két ndi véi 2 hé thong Switch mang lan Process Bus bang hé thong
cap quang riéng biét, doc lap v6i nhau vé mat vat 1y duoc tam goi 1a Process Bus A va Process
Bus B.

6.2.2.2. Dong bo cac mau tin hiéu doi voi cdc thiét bi mirc Process Bus va Station Bus:

Céc tin hi€u céac thiét bi mic Process Bus va Station Bus dugc dong bd vdi nhau
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theo thoi gian thuc theo giao tiép GOOSE.

- Thiét bi Process bus: str dung Switch véi 2 b ngudn nudi doc 1ap véi nhiéu cong chay
v6i toe doc 1000Mbps dam bao cho viée két ndi giita cac IEDs va cac MU trong hé thong.

- Giao thirc truyén thong trong mang LAN mtc thiét bi (Process Bus) giira thiét bi nhat
thir va hé théng diéu khién bao vé tuan thu IEC 61850-9-2 phién ban m&i nhat. St dung
thiét bi do luong truyén thong (bién dién va bién dong dién thong thuong) két hop cac bo
chuyén d6i quang dién doc lap (Merging Unit). Sir dung thiét bi Merging Unit dé trao doi tin
hiéu trang thai va lénh dong cit.
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So do cau tric mang process bus

- Hé thdng nay duoc thiét bi dong bo thoi gian (GPS) giri toi cac MU qua duong PTP
10i cac MU sé& gtri tin hiéu dong bo dén cac IEDs hodc ciing ¢ thé khai bao tir hé thong GPS
cung lc gui tin hiéu dong bo thoi gian song song dén cac MU va cac Relay/BCU.

Hé théng mang LAN:

+ Ap dung 2 giao thic két ndi qua dudng mang lan va dudng quang.

+ Chi 4p dung giao thirc trao doi gitta cac IED khong c6 cong nghé process bus (cac
ngan 10 xuat tuyén trung thé) trén hé thong substation bus.
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So do cau tric mang Lan

- Process bus phai dugc dat trén nén IP khac biét v6i nén IP cta Substation bus va dugc
trang bi doc 1ap vé mat vat ly. biéu nay s€ tdng d§ bado mat va an toan trong qué trinh van
hanh. Cac go6i tin Sample Value va céac tap tin GOOSE giita cac UR va MU sé& duoc trao doi
truc tiép trén nén Process bus véi toc dd 1000 Mbps (khéc v6i Substation Bus 1a 100 Mbps).
Céc switch ctia process bus ludn dugc trang bi bd dung 2 ngudn nudi dé ting tinh van hanh
lién tyc cta hé thong nham dam bao an toan,tin cay.

6.3. Quy mo6 hang muc théng tin, SCADA
6.3.1. Quy md h¢ thong thong tin

- Tan dung hé théng thong tin hién hitu dang van hanh on dinh tai tram.
6.3.2. Quy md h¢ thong SCADA

- Tan dung hé théng SCADA hién hiru tai tram.

- Trang bi méi 02 bd switch mang mirc Station Bus (IEC 61850), cung cap: 04 cong
quang combo uplink da mode 100/1000Mbit/s (dd bao gdbm Modul quang), 24 cong dién
100/100Base-T két ndi ndi cho cac thiét bj IEDs phia 110kV MBA T3 va phia 22kV thudc
thanh céi C43.

- Trang bi m&i 02 bd switch mang mirc Process Bus (IEC 61850), cung cip: 24 cong
quang da mode 100/1000Base-FX két ndi ndi cho cac thiét bi IEDs.

- Cac phu kién, day két n6i kém theo khac.

Thi nghiém

- Két ndi cac thiét bj IEDs m&i bo sung 1én hé thong diéu khién may tinh va may tinh

k¥ su Engineerning.

- Kiém tra dir liéu thiét bi IEDs cai tao thay thé trong pham vi dy 4n vé hé thong doc

Tap 1. Thuyét minh du 4n Trang 64



CONG TY CO PHAN PHAT TRIEN PIEN LUC THANG LONG
% THANG LONG Dia chi: Tﬁng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Pong, TP.Ha Noéi
bién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

ban ghi sy ¢6 tai tram va trung tim diéu khién, trung tim giam sat X06.
- Kiém tra Point-to-Point
e Kiém tra Point-to-Point tir thiét bi dién (IEDs) dén hé théng SCADA.
- Kiém tra End-to-End.
e Kiém tra End-to-End tir thiét bi dién dén Al.
e Kiém tra End-to-End tir thiét bi dén Trung tam diéu d6 B1.
e Kiém tra End-to-End (Chia sé qua giao thirc ICCP) tir Trung tim diéu 46 B1 dén
Trung tam giam séat X6.
e Nghiém thu dua vao hé¢ théng van hanh.
6.4. Giai phiap phin SCADA
6.4.1. Giai phap hé thong SCADA
6.4.1.1. Danh muc dir liéu can test
Béang danh sach dit licu SCADA cho céc ngén 19 tai Tram 110kV Phung Xa thudc du
an nay duoc ké trong Phu luc. Tong hop s6 lugng tin hiéu nhu sau:

h) Danh sach dit lieu SCADA trao d6i véi Trung tim Al:

S6 luong Al SI DI DO
Tin hiéu 11 24 6 0
1) Danh sach dir liéu SCADA trao ddi véi Trung tam B1 phuc vu van hanh:
S6 luong Al SI DI DO
Tin hi¢u 174 260 36 12
1) Danh sach dir licu SCADA trao ddi véi Trung tam X6 phuc vy van hanh:
S6 luong Al SI DI DO
Tin hi¢u 36 32 12 0
k) Danh sach dir liéu SCADA test Point-to-Point tai tram phuc vu van hanh:
S6 luong Al SI DI DO
Tin hi¢u 174 260 36 12

6.4.1.2. Gidi phdp chinh thu thip tin hiéu SCADA vé Trung tam Piéu d¢
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So do kién triic hé théng SCADA sau cdi tao
He¢ théng may tinh thu thap tin hi¢u tai trang dang van hanh binh thuong, thu thap cac
tin hi€u toan tram tmyén vé céac trung tam diéu d6 6n dinh. Hé théng may tinh tinh diéu khién
tram dang s dung phan mém cua Zenon. Tan dung toan b dir liéu hé théng may tinh thu
thap cac tin hiéu trong du 4n truyén cac trung diéu do.
Hién trang hé thong may tinh HMI dang st dung phan mém diéu khién giam sat tram
Zenon véi License dung lugng 4500 datapoint.

a) Mang Lan mirc tram (Station Bus)

Tat ca cac thiét bi phai dugc lién két van hanh bing mang cap quang mang LAN don
Ethernet thdp nhat 100Mbps. Mang LAN phai trg gitip cac thu tuc TCP/IP, FTP va telnet.

Giao thirc IEC 61850 duogc lwa chon lam giao thirc truyén tin ctia mang LAN giita cac
may tinh chu va céac thiét bj dién tt thong minh (IEDs) hodc céc khdi giao di¢n mang (NIM).

Giao thic IEC60870-5-104 dugc thiét ké cho viéc truyén tai cac dit lidu thoi gian thuc
tr co 6 dir liéu tram 1én hé théng SCADA hién hiru.

Station Bus ¢ ciu trac mang don. Cac thiét bi trong mang Station Bus phai dap tng
tiéu chuan IEC61850 Goose va MMS.
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Ro le cho phép cAu hinh ty dong lua chon 02 kénh dong tir 02 bd MU ddc 1ap (main 1
va main 2), dam bao van hanh khi mét tin hiéu dong Main 1 ro le s& ty dong chuyén sang sir
dung tin hi¢u dong Main 2.

Déi véi céc ro le thuc hién tmyén nhan goi tin véi MU cua nhiéu ngan 1o (F87T, F87B):
phai dap tmg khi MU tai 01 ngin 16 (hoic MU tai 1 phia ndo d6 cia MBA) bi 16i/hodc mét
ngudn dot xudt thi ro le van dam bao 1am viéc tin cdy, khong gay tac dong nham.

b) Mang Lan mirc thiét bi (Process Bus)

Mang Lan mtrc thiét bj (Process Bus): Tao ra su lién lac giita cac thiét bi dién tir théng
minh IEDs véi cac thiét bi trich mau (Merging Units) c6 toc do thap nhat 13 1000Mbps s&
trao doi tin hiéu trang thai va 1énh déng cat bang hé théng mang Lan sir sung cap quang theo
giao thirc truyén tin IEC 61850-9-2.

Str dung cac bo Merging Unit (MU) 1a thiét bi trich mau tin hiéu tuong tu tir céc thiét
bi do luong (bién dién ap va bién dong dién) cung véi tin hiéu dong bo thoi gian dé chuyén
d6i thanh tin hiéu k¥ thuat sb cung cap cho cac thiét bi diéu khién bao vé theo giao thirc IEC
61850-9-2.

St dung cac b Merging Unit (MU) giao tiép véi mang Lan Station Bus va Lan Process
Bus theo giao thirc IEC 61850-9-2 dé trao ddi tin hiéu trang thai va nhan 1énh déng cat di
dong cit cac thiét bi dong cit (may cit, dao cach ly, dao ndi dat).

Céc bo Merging Unit (MU) duoc dit trong tii dau ni trung gian ngoai troi, cac tin hidu
trao d6i tir cac thiét bi nhat thit dén MU béng cap déng, con tir cac MU véi céac thiét bi [EDs
duogc chay trén nén Process bus.

Thiét ké cia mang Lan Process Bus phai dam bao bat ky hu hong ciia mot phan tir don
1¢ nao ciing khong lam anh huong dén hoat dong binh thuong ciia hé théng. Mang Lan
ProcessBus thiét ké 2 duong doc 1ap vé vat Iy. Hé thong Switch trén mdi dudng duoc ndi
vong kin (ring) dé dam bao hu hong mot phén tir sé khong anh hudng dén cac phan tir khac
trong hé théng Swich. Céc IEDs nbi 1én LAN ProcessBus theo hinh tia, bat ky mot IEDs hu
héng nao ciing khong anh huong té1 cac IEDs khac.

Pé dam bao muc do tin ciy (kha ning van hanh khi duoc yéu cau) va toc do tuong
duong hoic tét hon cac hé thong trong TBA truyén thong thi thiét ké cau trac Ethernet giit
vai tro quan trong bac nhét. Yéu cdu mang Process Bus phai dam bao thong tin duoc trao doi
giita cac thiét bi qua hai duong khac nhau, ngay khi mot dudng bi 161, dir liéu ngay lap tirc
chuyén sang hudng con lai voi do tré 0s. Theo tiéu chuan IEC 62439: mach vong tu phuc hoi
(giao thirc HSR) hoic theo kiéu sao kép (PRP) vdi thoi gian phuc hoi hé théng dat mic 0
gidy: (Zero Recovery time) déu c6 thé dap ung:

+ Véi PRP, mdi thiét bi duoc ndi véi 2 mang (doubly-attached node - DAN), mang
LAN A va LAN B, dam bao du phong mang nham loai bo cac 13i thong thuong.
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+ Véi giao thire HSR, ciu trac mach vong cho phép ban tin sb chay theo ca 2 hudng
cung va ngugc chidu kim déng hd, dam bao truyén thong lién tyc trong truong hop bi dut
vong tai diém nao d6. Tuy nhién, khi mat két ndi 2 thiét bi dau cudi thi cac thiét bi tai vong
Ring s& mat theo.

=> V&i mang Process Bus yéu cau bat budc phai ap dung giao thirc két ndi PRP dam
bao tinh van hanh lién tuc cho cac thiét bi MU, IEDs.

Giai phap vé mang LAN cho Process bus can phai ¢am bao tinh 6n dinh va dugc t6i vu
cho mo hinh st dung cong ngh¢ IEC 61850. Trong do cac dit licu Sampled Values (4000 tin
hiéu mdi gidy) va GOOSE la cac dang dic biét duge giri  voi tan suit cao, khong can tao két
ndi (connection less), c6 dd uvu tién cao va thoi gian thuc. Pdc biét khi c6 event xay ra, tan
sudt giri lai s& ting 1én rat nhidu (tuy thudc vao mo hinh publisher-subcriber).

Hé thdng cap quang két ndi thiét bi MU va IEDs cta Process Bus A va  Process Bus
B duoc thiét ké lép dat tai hé théng muong cap hién c6 (hodc sura chira néu co) tai tram. Viéc
lap dat kéo dai cap quang phai dam bao tach riéng vé mat vat Iy cho 02 hé théng mang LAN
Process Bus A & B.

Trong giai phap tram k¥ thuat s6, cac ro le s& khong con st dung cac Card dong, Card
ap — ma thay thé bang Card/module Processbus.

- Trang bi méi 02 bd switch mang mirc Station Bus (IEC 61850), cung cip: 04 cong
quang combo uplink da mode 100/1000Mbit/s (dd bao gdom Modul quang), 24 cong dién
100/100Base-T két ndi ndi cho cac thiét bi IEDs phia 110kV MBA T3 va phia 22kV thudc
thanh cai C43.

- Trang bi méi 02 bd switch mang mirc Process Bus (IEC 61850), cung cip: 24 cong
quang da mode 100/1000Base-FX két ndi ndi cho cac thiét bi IEDs.

- Kiém tra dit liéu thiét bi IEDs cai tao thay thé trong pham vi du an vé hé théng doc
ban ghi su ¢d tai tram va trung tdm diéu khién, trung tim giam sat X06.

- Khai bao c4u hinh tai Tram dé ghép ndi hé théng SCADA vd&i céc thiét bi sau khi cai
tao, di chuyén, sap xép lai trong dy an

- Khai bao tin hiéu con thiéu 1én hé thong may tinh tai TT Piéu do Al va Bl.

- Kiém tra Point-to-Point cic ngan 10 tai tram bién ap.

- Kiém tra End-to-End cac ngin 16 véi Diéu do Al.

- Kiém tra End-to-End céc ngan 10 véi Diéu d6 B1.

- Role thudc pham vi du an két nbi lai vé hé théng truy cap ban ghi su cb tir xa.

6.4.1.3. Giai phap hé thong doc ban ghi sw ¢o tir xa

+ TBA 110kV Phung X4 da duogc trang bi hé théng truy cap va doc ban ghi su c¢d tir xa

(Bao gdm may tinh Engineer va phan mém ty dong thu thap doc ban ghi su cb tir xa, phan
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mém hd trg truy cdp may tinh tir xa, phan mém setting role) giup khai thac dugc sy ¢d tirc
thoi, trich xuat ban ghi sy ¢6 tir xa giri vé trung tim diéu khién, trung tdm giam sat. Hé thong
doc ban ghi sy ¢d tir xa tai TBA 110kV Phung X4 phai twong thich véi hé thong doc ban ghi
su ¢d hién hiru da duoc trang bi tai trung tam diéu do HTD TP Ha Noi (B1) va Cong ty ludi
dién cao thé Ha Noi (X6).

+ Tai dy an céu hinh, két ndi céc ro le, BCU trang bi mdi trong dé an voi may tinh k¥
su Engineer. Sau khi két nbi cac role c6 kha ning ty dong ddy ban ghi su ¢b vé may tinh
engineerning va giri vé Trung tdm diéu do, trung tim gidm sat. Ngoai ra sau dy 4n c6 kha
nang cai dat chinh dinh ciu hinh ro le tir xa.

+ Sau khi c4u hinh ro le bao vé vé may tinh k¥ su Engineer, can thyc hién kiém tra dua
ra gia 1ap su ¢ dé tao ban ghi sy ¢ cia cac ro le giri vé may tinh k¥ su va kiém tra cac ban
ghi giri vé trung tim diéu do, trung tAm giam sat. Pam bao sau du an cac ban ghi su ¢b sin
sang glri vé trung tAm didu do, trung tim giam sat khi cac ro le xuit ban ghi su cd.

- Kiém tra thong tin ban ghi su ¢d thu thap tai tram.

- Kiém tra thong tin ban ghi su ¢d thu thap tai Trung tam diéu d6 hé théng dién TP Ha
Ndi va tai Trung tdm gidm sat van hanh — Cong ty ludi dién cao thé TP Ha Noi.

- Kiém tra thong kénh tin hiéu dén timg thiét bi trong tram bién ap.

- Kiém tra lai chat lugng dit li¢u ban ghi sy ¢d tai cac tram bién ap vé Cong ty ludi dién
cao thé TP Ha Noi va Trung tam diéu do hé théng dién TP Ha N¢i. Phuong phép kiém tra
nhu sau:

+ Thyc hién kiém tra thong tin hién hitu cac ban ghi trong timg role bao vé trong tram
bién ap.

+ Cau hinh thu thap thong tin ban ghi sy ¢b trén timg role vé phan mém doc ban ghi sy
cb méi trang bi. Kiém tra sd lwong va thong tin ban ghi thu thap dam bao twong tng vé6i thong
tin ban ghi trong role.

+ Kiém tra lai thong tin cac ban ghi sy ) ghi nhén trén may tinh Server dat tai Trung
tam diéu do hé thong dién TP Ha Noi va trén may tinh Client dit tai Cong ty ludi dién cao
thé TP Ha Noi.
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M5 hinh két ndi hé théng doc ban ghi su )
6.5. Cac yéu ciu k¥ thuat thiét bi

Ban ghi [
s cO

6.5.1. Switch IEC 61850 mirc Process Bus

Stt | Mo ta Yéu ciu
1 | Chtc ning Két nbi giira cac thiét bi
2 | Hang san xudt/Nudc san xudt Néu cu thé
3 | M4 san xuét Néu cu thé
4 | Loai Switch Layer 2, cong nghiép kiéu
quan ly (Hardened Managed)
5 | S6 luong cong két nbi > 24 cong quang san sang st
dung
6 | Tiéu chuan ché tao IEC 61850-3, IEEE 1613
IEC 60255-27, UL 60950-1
Cong Fast Ethernet:
7 + The do truyén 100/1000Mbps
+ Loai cong 100/1000Base-FX
+ 86 luong >24 cong
IGMP snooping, VLANs, LACP,
8 | Giao thirc quan ly SNMP, RMON, IEC 61850
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Flow Control, Redundant
9 | Céc tinh nang Switch Layer 2 Protocol (STP, RSTP, MSTP),
VLANS, Link Aggregation,
9 | Pong bo thoi gian PTP IEEE 1588v2
10 | Chtng chi IEC61850 do KEMA/DNV GL cap | Co
11 | Nguon cap:
+ 86 luong 02 nguon (1+1)
+ Dai dién ap 150 - 240VDC
Moi truong lam viéc:
12
+ Nhiét do 0-550C
+ Do am dén 93% (non-condensing)
13 | Phan mém két ndi cdu hinh va cac phuy kién bap ung
khac di kem

6.5.2. Switch IEC 61850 murc Station Bus

STT | Mo ta Yéu cau
1 | Chuc nang Két nbi giira cac thiét bi
2 | Hang san Néu cu thé
xuat/Nudc san xuat

3 | Ma sin xuat Néu cu thé
Switch Layer 2, cong nghiép

4 | Loai kiéu quan 1y (Hardened Managed)
> 24 ¢ong Fast Ethernet dién va

5 | S6 luong cong két ndi >04 cdng quang
(céc cong san sang sir dung)
EN61000, IEC 61850-3,
IEEE 1613

6 | Tiéu chuan ché tao IEC61000-4-2, IEC61000- 4-3, IEC61000-4-4,
IEC61000-4-5, IEC61000- 4-6, IEC61000-4-8
IEC61000-4-11

7 | Cong Uplink/Manage.

H+ Toc do truyén 1Gbps
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Cong dién hodc cong quang 100/1000Mbps, hoic két hop

+ Loai cong dang combo
+ 86 lugng 4 cong
Cong Fast
Ethernet:
+ Tdc do truyén 100/100Mbps
8 + Loai cong 100/100Base-TX (RJ45)
+ 86 lugng >24 cong

+ Ddng bo thoi gian | PTP IEEE 1588V2

IGMP snooping, VLANs, GARP protocols, LACP, and
via

web browser, Telnet, SNMP, RMON, TFTP, IEC
61850 QoS, MMS Server

Flow Control, Redundant Protocol (STP, RSTP,
MSTP), VLANSs, Link
Aggregation, IGMP Snooping v1/v2/v3, RADIUS and

9 | Giao thuc quan ly

10 | Céc tinh ndng Switch

Layer 2 TACACS+
for remote access verification, Port security disabling of
data from unauthorized MAC addresses, [Pv6 allowing
for addressing a large number of devices.
Nguon cap:
H + S6 luong 02 ngudn (1+1)
+ Dai dién ap 150 - 240VDC
12 Moi truong lam viée:
+ Nhiét do 0-550C
+ D6 am dén 93% (non-condensing)

13 | Phan mém két ndi cau
hinh va céc phu kién
khéc di kem

6.6. CAp nguon, tiép dit va chong sét cho h¢ thong thong tin lién lac

Dap tng

6.6.1. Ngudn cép cho h¢ thong Théng tin lién lac va SCADA:

Cdp nguon cho hé thong théng tin lién lac

Heé théng cap ngudn thong tin dugc thiét ké 02 ngudn 48VDC doc lap cap ngudn thiét
bi thong tin 1+1. Gom: tan dung 01 bd chuyén ddi ngudn 220VDC/48VDC lay ngudn tu
ngudn 220VDC chuyén sang ngudn 48VDC cép ngudn thiét bi thong tin;tdn dung 01 bd
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chuyén d6i ngudn 220VAC/48VDC kém to dc quy 48VDC lay ngudn tir ti phan phdi
220VAC sang chuyén sang nguén 48VDC cip ngudn thiét bi thong tin.
Cdp nguon cho hé thong SCADA:
Nguon cip cho hé théng SCADA lay tryc tiép tir ngudn 220VDC cia tram dugc cp
thong qua b Inverter 220VDC/220VAC tan dung hién trang dugc lép o ta SCADA.
6.6.2. Giai phap tiép dat, chong sét cho h¢ thong Thong tin lién lac va SCADA:
Tiép dia va chong sét cho hé thong thong tin va SCADA sir dung chung hé thong tiép dat
va chdng sét chung toan tram.
6.7. Phong lip d:t thiét bi vién thong va SCADA
Thiét bi thong tin dwoc 1ap dat trén 02 ta thong tin dugc dit trong phong diéu khién trung
tam cua tram.
Thiét bi SCADA duoc lap dat trén ti méy tinh dugc dit trong phong diéu khién trung

tam cua tram.
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7.1.1. May bién ap 115/23/10,5kV-63MVA
Tan dung MBA ton kho ctia EVNHANOI. Théng s6 k¥ thuét chinh nhu sau

Pién thoai:
Email/Web:
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CHUONG 7: PAC TINH KY THUAT THIET BI

STT Hang muc Pon vi Yéu ciu
1 | Tiéu chuan 4p dung IEC-60076
2
o 03 pha, ngam trong dau, lap dat
3 Kiéu may bién ap N
ngoati troi
P 03 cudn day (bao gdm cudn cén
4 | SO cudn day N
bang)
5 | Tansd Hz 50
6 | bi¢én 4p
+ Cao ap (HV) kv 115
+ Ha ép (LV) kV 23
+ Cudn can béng kV 10,5
7 | Phuong phap lam mat ONAN/ONAF
8 | Dién ap cap thiét bi phu tro
) 03 pha 220/380V, 50Hz
Nguon AC \%
01 pha 220V, 50Hz
Nguén DC \Y% 220
9 | Tisd bién kv 11549x1,78%/23
10 | T6 dau day YNyn0(d11)
. , Déu sao, ¢ trung tinh tryc tiép ndi
+ Cudn cao ap .
dat
) . Péu sao, c¢6 trung tinh tryc tiép ndi
+ Cudn ha ap .
dat
+ Cudn cén bang Péu tam giac
12 | Dung lugng dinh muc MVA ONAN/ONAF: 50/63
13 | Do tang nhiét d§ cho phép
Lé6p dau trén oC <55
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STT Hang muc Pon vi Yéu ciu
Cudn day °C <60
14 Kha ning chiu dong ngan mach dinh) Pép tmg yéu cau cua tiéu chuan
muc [EC-60076
15 Pién 4ap chiu dung tin s6 ngudn|
(50Hz/1 phut)
+ Cudn cao ap kVrms 230
+ Cudn trung tinh phia cao ap kVrms 140
+ Cudn trung ap kVrms 50
+ Cudn trung tinh phia trung ap kVrms 50
+ Cudn ha ap kVrms 28
6 bién ap chiu dung xung sét (12/50 i
5)
+ Cudn cao ap kVpeak 550
+ Cudn trung tinh phia cao ap kVpeak 325
+ Cudn trung ap kVpeak 125
+ Cudn trung tinh phia trung ap kVpeak 125
+ Cudn ha ap kVpeak 75
18 | Kha ndng qua tai cho phép Tiéu chuan IEC 60076-7
19 f)ién é;,) ngién mach gilta cac cudn| o
day cao ap va ha ap, & 75°C
Giita cdc cuon ddy cao- trung % 10,69
Giita cac cuon day cao- ha % 21,74
Giita cac cuon day trung-hg % 7,72
20 | Ton that khong tai % 0,09
22 | St xuyén
22.1| Sw phia cao ap:
S6 luong st céi 3
Pht hop voi tiéu chuan IEC 60815,
Hinh dang canh st (Shed form) duong kinh canh sir 16n - nhé xen
k& nhau
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STT Hang muc Pon vi Yéu ciu
22.2 | Sir trung tinh phia cao dp
S6 lugng sir 1
Phu hop véi tiéu chuin IEC 60815,
Hinh déng canh sir (Shed form) duong kinh canh sir 16n - nhé xen
k& nhau
3 Sw tr’ung dp va sw trung tinh phia Ngodi troi
(rung ap
S6 lugng sir 4
bién ap dinh muc kV 24
22.4 | Swr cuon ha ap
Nha sén xuat/Nudc san xuat Néu cu thé
Kiéu/Ma hi¢u Néu cu thé
S6 lugng s Cai 3
bién ap dinh muc kV 10,5
24 | Bién dong chan st (BCTs)
24.1| Bién dong chdn st phia cao dp
S6 luong st céi 3
Ti s6 bién 200-300-400/5/5/5A
Dung lugng va cap chinh xic cudn|
. R 1x30VA, class 0,5
do luong (1 cudn)
Dung lugng va cap chinh xic cudn|
o N 2x30VA, class 5P20
bao v¢ (2 cudn)
24.2| Bién dong chan sit trung tinh cao dp
Nha sén xuat/Nudc san xuat Néu cu thé
S6 lugng s cai 1
Ti s6 bién 100-200-300/5/5A
Dung lugng va cap chinh xic cudn|
o N 2x30VA, class 5P20
bao v¢ (2 cudn)
24.3| Bién dong chdn sit phia trung dp
Nha san xuat/Nudc san xuat Néu cu thé

Tap 1.
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STT Hang muc Pon vi Yéu ciu
S6 luong st céi 3
Ti s0 bién 1000-2000-2500/5A
Dung luong va cap chinh xac cudn
do luong (1 cudn) 1x15VA, class 5P20
24.5| Bién dong chdn sit trung tinh ha dp
S6 luong st céi 1
Ti s6 bién 1000-2000-2500/5A
Dung luong va cap chinh xac cudn
bao vé (1 cuon) 15VA, class 5P20
246 Bién dong chan s do nhiét do cuon
day
Cudn cao ap: 377/1,5A
Culn trung ap: 1665/1,5A
Cuon ha ap 3464/1,5A
Vi tri 1ap dat Pha B cua céc phia
Dung luong va cip chinh xéac Class: 1-10VA
24.7| Bién dong chdn sit cdp role F90
Ti s6 bién 316/1A
Vi tri 1ap dat Pha A
Dung lugng va cip chinh xac Class: 1-10VA
38 | Tong trong lwong MBA Kg 9900
39 | Tong trong luong dau Kg 2700
40 | Kich thudc tong Mm 8950x3400x5680
41 | Nam san xuat 2003
42 | Nam dai tu gan nhit 2022

7.1.2. May bién ap 23/0,4kV-180kVA: mua m&i

1) Yéu ciu chung:

1. MBA 14 loai kin, 3 pha (dién ap dinh muc so cap 22kV), nap dau hoan chinh, rudt may

ngam trong dau, kiéu 1am mat bang gi6 ty nhién (ONAN).

2. May duoc thiét ké, ché tao phu hop v6i diéu kién van hanh ngoai troi, lap trén cot.

Tap 1.
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3. T4t ca vat liéu, cong nghé ché tao, thir nghlem va thiét bi duoc cung cap phai phu hop voi
cac diéu kién quy dinh ciia TCVN, tiéu chuin qudc té va phu hop cho ting vi tri lap dat, trong
diéu kién van hanh binh thuong cling nhu céc truong hop bét loi nhat d3 duoc du tinh va phai
dat dugc tudi tho thiét ké.

4. Thiét ké phai dam bao cho viéc lap dat, thay thé va bao dudng stra chita thuan tién, giam
thiéu cac rui ro gdy chay nd va gay hai cho méi trudng

2) Vé may bién ap:

1. V6 may bién ap phai duoc thiét ké dam bao co6 thé nang ha, van chuyén ma khong bj bién
dang hu hong hay ro dau.

2. Vo may duoc 1am kin hoan toan bang lién két bu 16ng, c6 van lay mau dau, bo chi thi mirc
dau va khong ¢6 binh dau phu (d6i voi may bién ap kiéu kin) hodc c6 trang bi binh dau phy (d6i
v6i may bién ap kiéu ho).

3. Pay vo may hinh chir nhat hoic oval. Vo may phai c6 moc cau dé van chuyén va moc dé
thdo d& nap may khi can kiém tra.

4. Vat liéu lam v may la thép chiu luc, co6 bé day dam bao chiu dugc ap luc bén trong may
(tdi thiéu 49 kPa trong 8 gid) & cac ché do van hanh binh thudng ciing nhu khi xay ra su ¢b va
duogc bao vé phong nd bang van ap luc (véi MBA < 1.600 kVA).

5. Bo phan giai toa ap lyc (van phong n6) duoc thiét ké dap ung tiu chuan IEC 60076-22-
1, dam bao yéu cau phong chdng chay nd khi ¢ hién tugng bat thuong hodc sy cd ndi bd may.
Ap Iyc 1am viée ciia van phai phut hop véi thiét ké vo may bién ap.

6. Binh dau phu (d6i v6i may bién ap kiéu hé) hodc co cdu chita dau gidn nd (d6i véi may
bién ap kiéu kin) dugc ndi théng véi thing may bién ap.

7. Déi voi may bién ap kiéu hé: Trong dai nhiét 6 dau trong may bién 4p tir 5°C dén 105°C,
dung tich thing dau phy phai dam bao sao cho dau trong thung dau phy khéng dugc tran ra ngoai
va khong thap hon day binh dau phu. Day binh dau _phu c6 d9 cao tuong duong dau st xuyén
trung ap. Binh dau phu phai ¢6 co cdu thd chdng nhiém am (binh si phong) 1ap rdi bén ngoai.

8. Bdi véi may bién ap kiéu kin, vo may phai co co ciu chira dau gidn nd dé trong dai nhiét
d6 1am viéc (5°C dén 105°C) hoac khi bi tic dong boi cac thao tac binh thuong (boc d, van
chuyén v.v.) hodc khi thir nghiém, mirc dau trong may (dugc kiém tra qua dng kiém tra mic dau)
phai nam trong gidi han cho phép.

9. Pdi v6i cac may bién ap kiéu hd ¢6 cong suét 16n c6 thé yéu cau ché tao canh tan nhiét
roi, bat voi than may bién ap bang mit bich va c6 thé thao roi khi van chuyén.

10. Tiép dia cho may dugc thuc hién cho mach tir va vo may, ddm bao tiép xtc dién chéc
chin. Cuc ndi dit vo may duoc bd tri tai phan dudi thung vé phia sit xuyén ha 4p va c6 ky hiéu
ndi dat. Tiép dia phai dugc bit bang buldng cé ren khéng nho hon M12.

11. Xt Iy bé mat: Thung chtra may bién 4p va cac phu ting phai dugc son bang cong nghé
son tinh dién vé6i do day 16p son phit dam bao kha ning bao vé chdng gi, chong an mon vé may
dong thoi phai phi hop voi dic tinh gidn né ciia vo may (d6i véi MBA kiéu kin).

12. Mau ctia son bén ngoai ctia thing may phai dam bao kha nang tan nhiét cia may bién ap
cling nhu tranh hap thu nhiét nang tir Anh ning mat trdi (mau xam nhat, ma mau tham khao RAL
7046).

13. Pbi voi may bién ap vo ma kém duoc lép dat & khu vuc nhiém mén cao nhu cac khu vuc
bd bién, hai dao v.v vo may bién ap phai duoc xtr Iy chong gi bang phuong phap ma kém nhing
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nong, do day 16p ma phu hop theo TCVN 5408: 2007. Khi v6 may biép ap da duoc ma kém
nhing nong thi khong ap dung son tinh di¢n nhu yéu cau tai khoan 11 biéu nay.

14.‘ Gioang lam kin MBA phai lé}m béng vat liéu chip duoc dau cach dién, chiu dugc cac tac
nhan vé (;,1a0 dong co hoc, nhi¢t va am, phu hop vai di€u kién moi truong 1am viéc ngoai troi.
Ti€u chuan ky thuat cua gioang nhu sau:

a. Do truong né trong dau bién ap clia gioang sau 96 gid & 800C: khong qua 02% (thir nghiém
theo TCVN 2752:2008).

b. B§ gian dai khi kéo dut > 350% (thtr nghiém theo TCVN 4509:2013).

c. Hé s6 130 héa trong dau bién ap va trong khong khi sau 96 gio & 800C phai twong tmg >
85% va 90% (thir nghiém theo TCVN 2229:2007).

_ 15.Cac ‘dﬁu cuc, kep cuc dau ndi cho day gl?ln phia so cap, thir c?ip va day tjép dia lam béng
dong hoglc dong ‘Ehau ma :[hiéc hodc ma bac. Phan dau cuc phia thi cap la loai dau cosse ban 2 16
hodc 4 16 dung dau no6i bang cosse €p.

16. Céc chi tiét mang dién nhu: ty su, dai de, vong dém lam béng déng hoac déng thau.

17. Céc chi tiét khong mang dién nhu: bu long, dai dc, vong dém v.v 1am bang thép khong
gi hodc thép ma kém nhing néng

3) Laoi tir va cudn day

1. Loi tir dwoc ché tao tir vat lidu 14 thép k¥ thuat dién (thép silic can ngudi dang hudng).
Cac 14 thép dugc phu cach dién 2 mat, khong ¢ ba via.

2. Cudn day may bién ap phai duoc ché tao bang soi day dong ki thuét dién c6 dic tinh co
ly theo TCVN 7675-1:2007, TCVN 7675-12:2007 hoac twong duong.

3. L5i tir va cudn ddy phai duoc bat chat V01 vO may va c6 moc nang dé nang thao 161 thep
va cudn day ra khéi vo. Cudn day phai duoc thiét ke dé c6 the thao lap khai 161 tir khi can thiét.

4) Dau may bién ap

1. Dau MBA 14 loai dau khoang (Mineral insulating oils) moi chua qua st dung, ¢6 phu gia
khang oxy héa, phu hop theo tiéu chuan IEC 60296 Ed.5.0:2020, ASTM D3487:2016 hogc tiéu
chuan tuong duong.

2. Bang dic tinh ky thuat dau MBA:

Pé nghi va
TT Hang muc Don vi do Yéu cau cam ket cia
nha thau

IEC 60296: 2020,

A 2, ASTM D3487:
1 [Ti€u chuan 4p dung 2016
hodc tuong duong
2 1pg nhét, & 40°C mm?/s <10
Trong, sang,
3 |Quan sat bén ngoai khong c6 nude va
tap chat
4 Chi s6 mau <0,5
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Loai A (ma “T”)
5 |Loai dau theo
IEC 60296: 2020
5 Qlem chdp chdy nhé nhat (coc oC 135
kin)
7 Ham luong nudc ppm <30
Dién 4p danh thing
g + Trude khi loc sdy: kv >30
+ Sau khi loc sdy: kV >170
9 [Tri s6 trung hoa (d6 acid) mgKOH/g <0,01
10 [Ty trong (¢ 20°C) g/ml <0,895
1 H?m lugng phu gia chong oxy 0 W [0.08 = 0.4]
hoa
12 |An mon Sulfur Khong
Khong phat hién
13 Hop chat Furfural (cho phép < 0,05
mg/kg)
14 He 0 suy giam dién moi (DDF) o, <05
5 90°C
15 D6 6n dinh khang 6xy hoa:
- Phuong phap thtr cdn — axit
15.1 ftheo tiéu chuan IEC 61125 (loai
“I” — 500 gio):
- Khéi lugng can, khong 16n hon: % <0,05
-,Tm sO 'aX1t sau 0xy hoa, khong meKOH/1 ¢ diu <0.03
16n hon:
- Phuong phap thir theo thoi
15.2 |gian theo tiéu chudn ASTM Phut >
D2112:
15371 Phuong phap ASTM D2440 —
(72 gio:
+ Khoi luong cén: % ,
+ Tri s6 axit sau 6xy hoa mgKOH/1g dau <03
154 Phuong phap GOST 981-75:
|14 gio:
H+ Khéi luong can: % <0,01
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+ Trj s6 axit sau 6xy hoa mgKOH/1g dau <0,1
Khong phat hién
13(*)[PCBs (cho phép <2
mg/kg)

5) Sir xuyén

1. St xuyén phai chiu duogc dong dinh mtrc va dong qua tai cho phép cua MBA. Céc st
xuyén phai la loai ngoai troi va ¢ moi cap dién ap phai 1a cung loai v6i nhau. St xuyén phai dugc
thir nghiém dién ap tang cao tan sd cong nghiép va thir xung sét theo murc cach dién dugc néu tai
Diéu 17 Tiéu chuan nay.

2. Toan bo cac sir xuyén phai bd tri hop 1y bén ngoai vo MBA, ciing cap dién ap phai ciing
phia véi nhau.

3. Chiéu dai duong rd > 25 mm/kV (dbi véi khu vue méi trudng 6 nhiém ning, yéu cau > 31
mm/kV).

Dbi v6i cac truong hop MBA lap dat trong tram 110kV ma phia cao ap sir dung cach dién
kiéu kin thi thiét ké MBA phai dam bao pht hop véi viéc dau ndi bang dau Elbows.

6) B diéu chinh di¢n 4p (d6i nac dién ap)

1. Phia so cdp MBA phai ¢ bo diéu chinh dién ap khong dién, véi 05 nc diéu chinh: + 2 X
2,5%. Truong hop dudng day dai, dién ap khong dam bao co thé xem xét sir dung MBA c6 néic
diéu chinh + 2 x 5%.

2. B diéu chinh dién ap duogc b tri tay thao tac trén mat may, co thé dé dang diéu chinh tir
bén ngoai ma khong anh hudng dén két cau may, co chi thi va hudng dan rd rang tai chd va trong
tai liéu huéng dan kém theo.

Tay thao tac (nim xoay diéu chinh nac) phai dugc ché tao bang vat liéu hop kim khong gi.

3. B diéu chinh dién ap phai co6 théng s6 dong dinh mirc > 1,3 1an va phai chiu duoc thir
nghiém ngan han > 2,5 lan dong dinh mirc so cap MBA

7) B chi thi mitc du, ddng ho do nhiét @ dau MBA

1. B9 chi thi mic dau: May bién ap phai c6 bo chi thi mirc dau trong thung may. Co cau chi
thi murc dau phai bd tri sao cho viéc quan sat chi thi mirc dau thuén tién khi MBA dang van hanh.
Trén co céu chi thi mirc dau phai danh dau murc dau cuc dai va cuc tiéu tuong Umg véi nhiét do
dau trong thing may bién ap & nhiét d6 105°C va 0°C.

2. B chi thi nhiét d 16p dau trén MBA: Trén nap may phai b tri sin dng lap bo chi thi nhiét
do dau. Tuy thudc vao nhu ciu st dung, MBA c6 thé duoc yéu cau trang bi nhiét ké (loai ¢6 kim
cb dinh) hoic dong hd do nhiét do dau 16p trén cing ctia MBA. Co cdu chi thi nhiét do dau phai
duoc bd tri thuan tién cho viée doc chi sb khi MBA dang van hanh

8) Nhan mac

1. MBA phai c6 nhan méac béng vat liéu chiu dugc thoi tiét mua néng, chéng an mon va
khong bi bién dang dudi cac diéu kién tac dong tai vi tri lép dat. Cac thong tin in trén mac khong
tay x6a dugc. Ngon ngir ghi trén nhin bang tiéng Viét va/hodc tiéng Anh. Nhin may duoc bat
véi thung vo may béng dinh rat hodc han, tai vi tri dé quan sat.

2. Thong tin t6i thiéu phai ¢ trén nhin may:

a. Loai MBA.
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b. S6 hi¢u tiéu chuan.

c. Tén nha ché tao, qudc gia va thanh phd ma MBA duoc lap rap.

d. S6 séri cua nha ché tao (Serial number).

e. Nam san xuat.

f. Cong suat dinh muc (kVA hoic MVA).

g. Tan s dinh muc (Hz).

h. Dién 4p dinh mirc (V hoic kV) phia so cap/thi cap va dién ap ung véi

céc nac diéu chinh.

i. Dong dién dinh mirc (A hoic kA) phia so cap/ thr cp.

j. So d6 dau day/T6 dau day.

k. Dién 4p ngan mach (Uk%) bao gom: Uk% cudn trung ap 12,7 kV/cudn ha ap 1: 0,23 kV,

Uk% cudn trung ap 12,7 kV/cudn ha ap 2: 0,23 kV.

1. Tén hao khéng tai (Po); ton hao 6 tai (Pk) ¢ nhiét d6 cudn day 750C.

m. Kiéu 1am mat.

n. Khéi luong tong.

0. Thé tich dau.

p. Ham luong PCBs trong dau cach dién.
9) Quy dinh vé niém phong

~ 1. Hai trong sO cac buldng mit bich MBA duoc ché tao riéng (khoan 16 dau buldng) dé co
theé kep chi niém phong, ddm bao khong m¢ dugec may ma khong pha niém phong.
2. Mdi MBA ¢6 1 sb ché tao riéng, khong tring 13p. Nhan chinh ciia may phai co 16> 112 dé

kep chi niém phong nhén may voi thung v6 may. Truong hop khac nha san xuét ¢ thé dap sb
ché tao tryc tiép 1én phan ¢ dinh, d& nhin ctia nip may.

3. Chi niém phqng sp do don vi chiu trach nhiém vé thi nghiém, nghiém thu MBA kep chi,
c6 bién ban ghi 10 s6 ché tao tirng mdy va ma hi¢u chi niém phong.

10) Ky hiéu va danh dau

Céc tri sb: Dung luong dan}} dir}h MBA (kVA), cac daura, st xuyén va vi tri tiép dia V(;) may
phai c6 ky hiéu va duoc danh dau bang phuong phap dép hodc son, dam bao bén chac va dé nhin
thay.

11) Thir nghiém

Cac thur nghiém,duqc thuc hién phu hop véi tiéq chuén Viét Nam, IEC, va tuong duong, phu
hop voéi cac thdng s6 duge mo ta trong cac thong so k¥ thuat chi tiét. Cac thi nghi¢m duoc chia
thanh cac loai sau:

1. Cdc hang muc thir nghigm thwong xuyén véi tit ci MBA

Thir nghiém thuong xuyén (hay thir nghiém xuit xudng) dugc thyc hién boi Nha san Xudt
trén méiﬂ MBA san xuat ra tai Nha san xuat. Viéc thir nghiém xuat xuong du:(;q thue hién theo
tiéu chuan IEC 60076-1, TCVN 6306 hodc cac tiéu chuan twrong duong, bao gdbm nhiing hang
muc thtr nghiém sau day:

a. Po dién trd 1 chiéu, dién trd cach dién cudn day (o tat ca cac nic, cac

cudn day).
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b. Do ty s6 dién ap va so dd vecto (t6 ddu ddy cia MBA) (& tat ca cac nic,

cac cudn day).

c. Po ton hao ¢6 tai (Pk) va dién ap ngin mach (Uk%).

d. Po t6n hao khong tai (Po) va dong dién khong tai (10%).

e. Thir cach dién vong day bang dién ap cam ung.

f. Kiém tra co cdu diéu chinh dién 4p .

g. Kiém tra do kin d6i voi vo thing MBA.

h. Thir nghiém dién ap phong dién dau voi khe ho 2,5 mm.

2. Cac hang muc thir nghiém dién hinh

Thir nghi€ém dién hinh phai duoc ~thuc hiénrvél chung nhefm’béi phong thir nghiém doc lap
(dat chimg chi ISO/IEC 17025) trén mau may bién ap 3 pha co cap dién ap 22/0,4 (kV). Viéc thur
nghiém dién hinh dugc thue hién theo tiéu chuan IEC 60076-1, TCVN 6306 hodc cac tiéu chuan
twong duong, bao gobm nhirng hang muc thir nghiém sau day:

a. Thu nghiém do tang nhiét.
Thtr nghi¢m di¢n moi.
Xéc dinh d on.
Do t6n hao khong tai va dong dién khong tai & 90% va 110% dién ap dinh mirc

w e o o

Thir nghiém dac bi¢t: Thir nghiém kha nang chiu ngan mach.

Thu nghiém kha nang chiu dung dong ngin mach theo tiéu chudn TCVN 6306-5 (IEC
60076-5): Nha san xudt phai cung cap bién ban thir nghiém ngén mach thuc hién trén mau MBA
3 pha c6 cap dién ap 22/0,4 (kV) do phong thir nghiém thudc Hi€p hoi lién ket thir nghiém ngan
mach (STL: Short circuit Testing Liasion) cap.

12) Cong suit dinh mirc: 180 kVA.

13) Kha nang chiu qua tai

1. May bién ap lyc phai dam bao van hanh & cac ché d6 qua tai binh thudng, thoi gian va
murc d qua tai cho phép nhu sau:

Boi s6 qua tai Thoi gian qué tai (gio-phit) véi mirc ting nhiét d ciia 16p dau
theo dinh mie frén cing so v6i nhiét do khong khi trude khi qua tai, °C
13,5 18 225 27 31,5 36

1,05 Lau dai
1,10 3-50 3-25 2-50 2-10 1-25 1-10
1,15 2-50 225 1-50 1-20 0-35 i
1,20 2-05 1-40 1-15 0-45 i i
1,25 1-35 1-15 0-50 0-25 i i
1,30 1-10 0-50 0-30 i i i
1,35 0-55 0-35 0-15 i i i
1,40 0-40 0-25 i i i i
1,45 0-25 0-10 i i i i
1,50 0-15 - i i i i
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2. May bién 4p phai dam bao van hanh qua tai ngén han cao hon dong dién dinh muc theo
cac gioi han sau:
Qua tai theo dong dién, % 30 45 60 75 100
Thoi gian qua tai, phut 120 80 45 20 10
Ngoai ra, may bién ap phai dam bao véan hanh qua tai véi dong dién cao hon dinh murc t6i
40% voi tong thot gian dén 6 gio trong mot ngay dém trong 5 ngay lién ti€p.
14)T6 dau day: Dyn-11.

15) Miwre cach dién
MBA phan phdi phai dugc thiét ké va thir nghiém véi nhimg cap cach dién sau day:
Dién ap danh Dién ap cao Pién 4p chiu tin sb bién ap chiu xung
dinh ciia hé thong | nhit cia thiét | cong nghiép ngin han | sét 1,2/500s (tri s0
(kV) bi (kV) (gia tri hiéu dung) (kV) | dinh) (BIL) (kV)
22 24 50 125
0,4 - 3 -

16) D§ on
Déi v6i MBA 3 pha 2 cudn day (cudn so cap cao ap > 1,2 kV): Do on cho phép cia MBA
khong dugc vuot qua tri sO trong cac bang dudi day:
Tw lam mat (Self-cooled)
Céng suit (kVA) Loai kin (Sealed), dB
180 57

17) Do tang nhiét
Do tang nhiét do ciia dau/cudn day twong tng khong qué 60°C/65°C.

Giéi han do ting nhiét do ctia dau/cudn day quy dinh & trén co thé dugc diéu chinh véi
hé s6 diéu chinh phu hop twong ung voi diéu kién moi truong lam viéc cua may bién ap duoc
hudng dan theo tiéu chuan IEC 60076-2. Cin ctt vao thyc té mdi trudng lp dat, van hanh cia
may bién ap, Pon vi quy dinh gi6i han d6 ting nhiét do ctia dau/cudn day phi hop.

18) Tiéu chuén vé tén hao, dong dién khong tii, dién 4p ngin mach

Cong suit dinh Ton hao khong Ton hao ngin Pién ap ngin
muc (kVA) tai Po cuc dai mach Pk cuc dai mach nhé nhat Uk
W) (W) (%)
180 295 2.090 4,0
19) Bang thong s6 ky thuét chinh ciia MBA:
i Dé nghi va
TT Hang muc Pon vi Yéu cau cam két cia
nha thau
1 [Nha san xuét Néu cu thé
2 Nudc san xuit Néu cu thé
3 [Mai hiéu san pham Néu cu thé
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4 [Tiéu chuén ép dung Theo tiéu chua;lda néu tai Muc
5 |Loai Ngoal :[r(n, klﬁ.:lAl kin, ngadm dau,
lam mat tu nhién
6 [S6 pha 3 pha
7 [Tan sb dinh muc Hz 50
8 |Cong suat dinh miic 180 kVA
9 [S4 str dau vao phia cao ap Qua 03
10 [Loai sir dau vao phia cao ap St xuyén, loai ngoai troi
11 [Pién &p dinh mac cudn cao ap| kV 23
12 [Pién 4p cao nhét ciia thiét bi kV 24
13 D1¢r.1Aap clz;u tan s6 cong KV > 50
nghiép ngan han
Dién 4p chiu xung sét cao nhat
. . >
14 (1.2/505) kV > 125
15 |S6 st ddu vao phia ha ap Qua 04
16 Pién 4p danh dinh cudn ha ap kV 0,4
17 [T6 dau day Dyn-11
18 [Trung tinh cudn cao ap Céch ly
19 [Trung tinh cudn ha ap N6i dat truc tiép
20 BA(_) tang nh}et do cua dau’/cu(_)n oc 60/65
day twong tng khong qua
21 [Ton hao khong tai cuc dai (Po) 295
T6n hao ngan mach cyc dai
22 (Pk) 2.090
Dién ap ngén mach nhé nhét 0
23 (Uk%) %o 4,0
24 [Vé may bién ap Dap ung muc 2 néu trén
25 |Loi tir va cudn day Dap ung muc 3 néu trén
26 |Déau cach dién cia MBA: Dap g muyc 4 néu trén
- |Hang/nuéc san xudt Néu cu thé
- |Chiing logi gbc dau Néu cu thé
- Ma hiéu dau Néu cu thé
- |Téng khoi lwong dau kg Néu cu thé
27 |Str xuyén Dap trng muc 5 néu trén
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Chi thi mtrc dau, dong hd do . A A
28 : ’ & Dép trng muc 6 néu trén

nhiét d0, van xa dau

Bo diéu chinh dién 4p khong

xuyen.

29 dién dat tai phia so cép Co
30.1 |Dai diéu chinh dién ap: +2x2,5%
. > 1,3 lan dong dinh mtrc so cép
30.2 Kha nang mang tai: MBA.
303 Muc thir nghiém kha nang > 2,5 lan dong dinh muc so cip
"~ ichiu dung dong ngan mach: MBA.
31 [Tong trong lwuong MBA kg Néu cu thé
Tai liéu k¥ thuat, ban v& ché
32 tao va ban vé mo ta kich thudc Co
(Dai x Rong x Cao).
Bién ban thtr nghiém dién
33 hinh va thur nghiém thuong Co
xuyen.
Phu hop v6i dau cap Elbow 3
34 |pha phia 22kV cho céap tiét Bo 01
dién 3x50mm2 kém MBA
35 |Hop chup bao vé MBA Yéu cau cip kém MBA
36 [Bién ban thir nghiém dién
hinh va thu nghiém thuong Co

7.1.3. My cat 3 pha 110kV
Tan dung may cat thu hoi tir TBA E1.25 My Dinh. Thong s6 k¥ thuat chinh nhu sau

TT | Hang muc Don vi do Yéu cau

1 | Nha san xut AREVA
Nudc san xudt buc

M3 hiéu may cit GL 312F1

B W N

5 Chung loai

3 pha, lip dat ngoai troi

6 | Mai truong dap hd quang

Khi SFs

7 | Cu triic budng dap hd quang

Ngin chira buéng dap hod
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TT | Hang muc Pon vi do Yéu ciu
quang khong ni dat  (live
tank)
8 bién 4p danh dinh kV 110
DPién 4ap lam viéc 16n nhét
9 B kv 145
cua thiét bi
10 | Dong dién dinh muc A 3150
10 | Tan s6 dinh mrc Hz 50
Kha ning chiu dong ngan mach
11 ) , kArms 40
dinh muc
Kha nang chiu dong dinh dinh
12 , kApeak 100
muc
Thoi gian chiu dung ngén mach .
18 } , giay >3
dinh muc
19 | Chu trinh thao tac dinh murc (1) 0O-0,3sec-CO-3min-CO;
Hé sé tat sach hd quang cua cuc
22 | déu tién dinh muc 1,5
(rated first-pole-to-clear factor)
24 | Co cAu hoat dong 3 pha
32 | Gia tri dién 4p thao tac:
32.1 | Bong co tich nang Vbe 220
32.2 | Mach dong Vbc 220
32.3 | Mach cat Ve 220
32.4 | Sy va chiéu sang Vac 220
38 | Tong trong luong ctia may cit kg 1182
39 | Tu diéu khién tai chd may cit: co
42 | Try d&, ghé thao tic may cat: cd
44 | Nhiét d6 lam viéc bo C -30 dén 40
45 | Nam san xuat 2005
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7.1.4. Dao cach ly 110kV

Tan dung DCL diéu chuyén tir tram E1.1 Dong Anh. Thong sb k¥ thuat chinh nhu

sau:
TT | Hang muc Pon vi Yéu cau
1 Nha san xuét Sieyuan
2 | Nuéde san xuét Trung Qudc
3 | Mahi¢u GW4A-126D (G.W)
4 | Tiéu chuan 4p dung IEC 62271-102
- 3 pha lp dit ngoai troi, kiéu
ludi dao quay ngang;
5 | Chung loai ) s .,
- Dao cach ly trang bi 02 Dao ti€p
dat
Vit liéu chinh lam tiép A
6 2 , Hop kim dong
diém chinh
7 | Bo truyén dong
Pong co va can
7.1 | Dao cach ly .
thao tac bang tay
L, Pong co va can
7.2 | Dao tiép dat .
thao tac bang tay
8 bién ap danh dinh kV 110
bién ap lam viéc lam viéc
9 . . kV 126
16n nhat cta thiét bi
10 | Dong dién dinh muc A 1250
11 | Tan s6 dinh mirc Hz 50
Kha nang chiu dong ngin
12 | mach dinh muc ddi véi kArms 40
DCL va dao tiép dia
Kha ndng chiu dong dinh
13 ) , kApeak 100
dinh muc
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TT | Hang muc Pon vi Yéu ciu
14 Thot gijcln Chi}l dung ngin gidy 03
mach dinh muc
15 B’ién ap chiu dung xung KVpeak
sét (1,2/50us)
15.1 | Pha — dat kVpeak 550
Kho4 ach cach 1
15 | oang At Gl Y Vpeak 630
(DCL ¢ vi tri m¢)
Dién ap chiu dung tan sb
16 |cong nghi€p (50Hz/1| kVrms
phut)
16.1 | Pha - dat kVrms 230
Khoang cach cach ly (dao
16.2 |, . 7 . kVrms 265
O vi tri mo&)
Tru do cach dién DCL
18 Co
(Support Insulator)
19 | Ngudn ti dung
19.1 | Bong co truyén dong Ve 220
19.2 | Say, chiéu sang Vac 220
Diéu khién déng cit dao
19.3 | cach ly va dao tiép dia, Vbe 220
lién dong cudn day
Can thao tac dé dong/mo ,
20 Co
DCL, DTb
Co cau lién dong co khi )
21 » . Co
gitra DCL va DTD
Tu diéu khién tai chd )
24 Co
DCL, DTb
Khoa diéu khién tai chd, ,
248 | | Co
tur xa
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TT | Hang muc Pon vi Yéu ciu
25 | Gid do dao cach ly Céo
26 Kep cuc d4u ndi dao cach 6
ly véi day dan
28 | Nam san xuat 2014
29 | Nam dua vao van hanh 2015

7.1.5. Bién dong dién 110KV

Tan dung bién dong dién thu hoi tir tram E1.9 hi¢n dang tdn tai kho Dai Thanh. Thong

sO chinh nhu sau:

Piéu kién lap dat, van hanh

Ngoai troi

Kiéu thiét bi IMBD145 - NIROUTRANS (IRAN)
Dién ap lam viéc cao nhét ciia thiét bi 145 kV
Tan sb dinh muc 50 Hz

Phuong phap ndi dit trung tinh

Néi dat tryc tiép

Mirc cach dién dinh mirc:

- Bién &p chiu dung xung sét

> 550 kV (gia tri dinh)

- Pién ap chiu dyng tan s6 cong nghiép

> 230 kV (gia tri hiéu dyng)

Mirc chiu dyng dong ngan mach dinh muc

31,5kA

Thoi gian chiu dung ngan mach

03 gidy

Khé nang qua dong lién tuc

1,2 1an dong dinh mirc phia cudn so cp

Gi61 han d6 tang nhiét do

65°C

Chiéu dai duong ro toi thi€u qua bé mat cach

dién

25mm/kV

Ti sO va cap chinh x4c:

200-400-600/1-1-1-1A-CL
0.5/5P20/5P20/5P20-4x30VA
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7.1.6. Chong sét van 96kV; 22KV
1) Yéu ciu chung
+ Chong sét van

a. Dé dam bao chdng sét van sir dung cho tram bién ap 110 kV va tram bién ap/thiét bi
doéng cat phan phoi co the bao v¢ ca qua dién ap do song sét, qua di¢én ap thao tac thi yéu cau
phai str dung loai chong sét van khong khe hé.

b. CSV ¢6 vo lam béng vat liéu st (Porcelain) hodc Polymer, bén trong c6 cac dién trd
MO phi tuyén str dung loai ZnO. MO c¢06 tri s0 dién trd nhd khi qua dién 4p va c6 tri s6 16n &
dién &p van hanh dinh mirc ctia hé thong dién. Néu vé bang Polymer thi trong 161 phdi c6 cau
tao dam bdo do bén vé co hoc (nhu thanh sgi thuy tinh, thanh céch di¢n chiu luc v.v.) chong
uodn cong, soan, c6 kha nang khang nam, khong bi ton thuong khi x¢é hoac va cham, khong bi
ran, nt, thodi hoa b1 moi truong va dién truong.

c. Co6 phan ty giai thoat 4p luc trong cac diéu kién van hanh qua tai ddi véi chong sét
van vo str.

& B tri lip dat

a. CSV phai duoc thiét ké phu hop cho viée gan tryc tiép trén gia dd bang thép.

b. CSV phai duoc trang bi ddy di cac phy kién dé ddu ndi vao day pha/trung tinh va hé
thong noi dat, bd phu kién cach dién dé lap trén hé thong gid do kim loai va by dém sét.

3. Céc yéu cau vé thi nghiém

Chéng sét van phai dugc thi nghiém Xuét xudng theo tiéu chuan IEC 60099-4 hodc tiéu
chuan tuong duong.

a. Bién ban thi nghiém Xuét xuong (routine test): Gom ¢b cac hang muc thi nghiém theo
yéu cau cua tiéu chuan IEC 60099-4, gom t6i thi€u cac hang muyc:

- Po dién ap quy chuan Uref (Reference Voltage).

- Bo dién 4p du (residual voltage).

- Po phong dién cuc bd (internal partial discharge test).

- Thi nghiém dién ap tan sé cong nghiép (Power- frequency voltage test).

b. Thi nghiém dién hinh (Type test):

Dbi v6i chong sét van phai duoc thuc hién boi phong thi nghiém dat theo tiéu chuan
ISO hoac phong thi nghi¢m ctia nha san xuat nhung két qua thtr nghiém phai dugc ching
kién tir cac co quan ki€m tra quoc té doc 1ap (c6 chung chi ISO) nhu: KEMA, CESI v.v.

Bién ban thi nghiém dién hinh cho CSV trong tram bién ap 110 kV gdm céc hang
muc chinh sau:

- Kiém tra cach dién voé chong sét van (insulation withstand test on the arrester
housing).
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- bién 4p du (Residual voltage).

- Kiém tra diéu kién van hanh 1au dai v&i Ucov (Tesst to verify long term stability under
continuos operation voltage).

- Kha nang truyén nap lap lai Qrs (Repetive charge transfer withstand).

- Kha ning hap thy nhiét voi mau thir (Heat dissipation behaviour verifycation of test
sample).

- Kiém tra chiu dyng van hanh (Operation duty test).

- Pic tinh dién 4p tan sb cong nghiép véi thoi gian (Power frequency voltage versus
time - TOV).

- Thir nghiém ngén mach (Short circuit test).

- Thtr nghiém d¢ udn (Bending test).

- Dbi voi CSV céach dién polymer (Polymer-housed surge arresters): Thir nghiém ldo
hoa bdi thoi tiet (Weather ageing test).

Bién ban thi nghiém dién hinh cho CSV tram phan phbi/thiét bi dong cit gdm cac
hang muc chinh sau:

- Kiém tra cach dién voé chong sét van (insulation withstand test on the arrester
housing).

- bién 4p du (Residual voltage).

- Pic tinh dién 4p tan sb cong nghiép véi thoi gian (Power frequency voltage versus
time - TOV).

- Kiém tra chiu dung van hanh (Operation duty test).

Ngoai ra, tuy theo déac thu vi tri lép dat va muc dich str dung, cAu tao cua chéng sét
van cac don vi ¢6 thé lya chon thém mdt s6 cac hang muc thi nghiém dién hinh (Type test)
theo ti€éu chuan IEC 60099-4.

4+ Phu ki¢n

Céc kep cuc dé dau noi.

ISEN

. Cac kep bu-1ong sir dung cho ndi dat trong thich day dong.

Céc bu-16ng, dai d¢c kém theo twong mg.

e o

. Cac hé thong tru va gia d& chdng sét van (néu cb)

Dé lap chdng sét van.

o

Bo6 dém sét.
g. Disconector (4p dung cho chong sét van tram bién ap/thiét bi dong cit phan phdi)
# Tai liéu ky thudt va ban vé md ta

Thiét bi phai dugc cung cap ban vé& va tai liéu k¥ thuét sau:
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a. Ban v& mo ta cu trac chung cta thiét bi.

b. Ban v& hudng dan lip dat.

c. Tai liéu hudng dan lap dit, van hanh, sta chita va bao dudng thiét bi, phu kién.

d. Cac tai liéu khuyén c4o vé kiém tra, bao dudng, dai tu, cach xt Iy cac truc trac hu
hong thuong gap.

e. Cac bién ban thi nghiém va gidy chimg nhan quan 1y chat luong.

% Yéu ciu khac

a. Thiét bi m&i nguyén 100%, khong c6 khiém khuyét, c6 ching nhan nguén gdc xuat
xtr hang hoa (CO) rd rang, hop phdp va c6 chirng nhan chat lugng hang hoa (CQ), kém theo
cac tai li€u lién quan dé chiing minh hang hod dugc cung cap phu hgp véi yéu cau cua thiet
ke va quy dinh trong hop dong da ky ket.

b. Chdng sét van phai dap ung dugce do bén dbi v6i cac didu kién vé khi hau va moi
trurong tai Viét Nam: dugc nhi¢t déi hoa, phu hop vai diéu ki€n moi truong lap dat van hanh.

c. Tiép dia, bu 16ng, dai bc va cac chi tiét béng thép dugc ma kém nhiing néng véi bé
day 16p ma tuan thu Quyet dinh so 82/QD-EVN-QLXD-TD ngay 07/01/2003.

d. Bu 16ng ché tao theo tiéu chuan TCVN 5571-1991, TCVN 1916-1995; dai 6c- vong
dém theo tiéu chuan TCVN 1905-76.

e. Khi van chuyén cho phép thao va dong géi tirg bd phan riéng va phai c6 bang liét
ké so lugng vat tu trong tung kién dong goi.

2) Bang dic tinh ky thuat chdng sét van 96kV: Tan dung chong sét van 96kV thu hoi
tir tram E1.9 Nghia Do, hién dang tai kho Phuong Liét. Thong s6 chinh nhu sau:

TT Hang muc Pon vi Chéng sét van 96kV

I Théng tin chung nha sin xuit

1 | Hang san xuat SIEMENS

2 Nudc san xuat/Nam san xut Trung Qudc

3 Ma hiéu 3EL2098-2PJ31-4NA1-Z
4 Tiéu chuan 4p dung IEC 60099-4

II | Thong tin vé ché dd lwéi dién

1 | Dién ap lam viéc 16n nhét kV 123

2 | Tan s dinh mic Hz 50

3 | Ché d6 lam viéc cua ludi dién Trung tinh tryc tiép nbi dat
5 Ché d6 dau ndi chong sét van Pha — dit
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TT Hang muc Don vi Chf')ng sét van 96kV
T Thong so ky thuat ciia chdng
sét
Zn0, khong khe ho, 1ap ngoai
. ) troi, dap tng tiéu chudn sir dung
| Chung loai 2, R
CSV trong tram bién 4p theo tiéu
chuan IEC
2 Cép chdng sét van SM hodc cao hon
3 bién ap dinh muc Ur kV 96
4 Dién ap lam viéc lién tuc COV kVrms 77
V | Cac phu kién khac
Bo dém sét c6 bd hién thi R
1 . . Mua b sung
dong 1o
Nuéc san xuat Néu cu thé
M3 hi¢u Néu cu thé
Dai do dong ro: 0 - 30mA bép ung
S6 chir s6 ciia bd dém sét >5
Do nhay véi xung sét A <200
Kha nang chiu du d¢
h g chiu dyng xung dong KA > 100
dién (4/10 ps)
CAp bao vé ciia vo dém sét P54
2 Kep cuc Mua bd sung
Nha san xuat Néu cu thé
Nudc san xuét Néu cu thé
Vit liéu Phu hop véi day dan
Kich thuéc phu hop véi day dan
. Bang thép khong ri hodc ma kém
Bulong kep cuc N .
nhiing nong
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TT Hang muc Don vi Chéng sét van 96kV
Tai liéu k¥ thuét thé hién rd cac
thong s6 chao thau, ban v& kich e
3 , . X 1L ax. A 0
thudce, hudng dan lap dat, van
hanh va bdo dudng

3) Bang yéu cau vé dic tinh ky thuat chong sét van 22kV: mua méi

. < Nha thau dé nghi
TT Hang muc Ponvi | Chong sét van 22kV . A
va cam ket
I Théng tin chung nha san xuat
1 Hang san xuét Néu cu thé
2 Nudc san xudt/Nam san xudt Néu cu thé
3 Ma hiéu Néu cu thé
4 Tiéu chuan 4p dung IEC 60099-4
II | Thong tin vé ché do lwéi dién
+ Piéu kién nbi dat trung tinh Truc tiép
+ Dién 4p dinh muc cua hé
. kV 23
thong
+ D¢ héng dinh muc ¢ d
’ ong phong dinh mtrc ¢ dang KA 10
song 8/20us
+ Cap do chéng sét Class 3
+ Dién 4p van hanh lién tuc tbi
kV > 19,4
da Uc
+ Dién ap du 16n nhat cta chéng
sét tuong Ung voi dang song kV > 89,2
8/20us ¢ 10kA
Dong dién chiu ngén mach kA >25/1s
Kha nang chiu dong dién xung
kA 100
(4/10us)
Kha nang chiu dong dién xung
A gas A > 800
1au dai (2000us)
Kha ning hdp thu nang luong | kJ/kV > 4,5 tai Uc
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] < Nha thau dé nghi
TT Hang muc DPonvi | Chong sét van 22kV . A
va cam ket
xung don
Thoi gian chiu dung cua chdng
sét 0 muc qua dién ap tam thoi N
y 1A 1A , A glay > 10
cua h¢ thong xay ra trong su co
ngan mach mot pha
Khoang cach duong ro mm/kV > 25
+ Dong phéng dinh muc kA 10
o , Bang st gbm hoic
+ V6 chong sét o
silicone
+ Diéu kién ndi dat trung tinh Truc tiép
V | Cac phu kién khac
Bo dém sét c6 bd hién thi )
1 . . co
dong ro
Nudc san xuit Néu cu thé
M3 higu Néu cu thé
Dai do dong ro: 0 - 30mA Dap ung
S6 chir s6 ciia bd dém sét >5
D0 nhay voi xung sét A <200
Kha nang chiu dun ng don
o RS CHT GRS S N8 1 kA > 100
dién (4/10 pus)
CAp bao vé cua vo dém sét P54
01 kep cuc/01
2 Kep cuc % .
chong sét

Nha san xuat

Néu cu thé

Nudc san xuat

Néu cu thé

Vit lidu Phu hop véi day dan
Kich thudc phu hop véi day dan
Bang thép khong ri

Buldng kep cuc

hodc ma kém nhiing

nong
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] < Nha thau dé nghi
TT Hang muc DPonvi | Chong sét van 22kV . A
va cam ket
Tai liéu k¥ thuat thé hién rd cac
3 thong sd chao thau, ban vé& kich e
0

thude, hudong dan lap dat, van
hanh va bao dudng

7.1.7. T hop bd 22kV: tin dung ti ton kho cia EVNHANOIL Théng s6 chinh nhuw sau

Tan dung ta tdn kho cia EVNHANOL. Thong s6 chinh nhu sau

Thong s6 ti may cat tong 22kV

TT Hang muc Pon vi Yéu ciu
CAp dién 4p danh dinh kV 22
I [Phin ti hop bd Tan dung ta thu hoi tir
TBA E1.25
1 Nha san xuat ABB
2 [Nudc san xuat Malaysia
3 M4 hiéu san pham UniGear ZS1
4 [Tiéu chudn san xuét va thir nghiém IEC 62271-200
5 (Chung loai Trong nha, vo boc béng
kim loai (Indoor, metal-
enclosed).
10 Dién ap lam viéc dinh muc kV 22
11 Dién ap van hanh 16n nhat kV >24
12 [Tansb Hz 50
13 |Dong dién van hanh dinh mure cua thanh A 3150
cai chinh:
14. Kha niang chiu dong ngin mach dinh| kA rms 31,5
muc
15 [Thoi gian chiu dyng dong ngan mach| gidy 01
dinh muc
16 |[Khé nang chiu dong dinh dinh mirc kA peak 80
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TT Hang muc Pon vi Yéu ciu

Dién &p chiu dung xung sét (1.2/50us)

17 theo IEC 62271-1: kV peak
+ Gitra pha véi dat: 125
+ Gitra cac pha:

19 Dién ap thao tac VDC 220
19.1 [Pong co tich nang, dong co truyén dong VDC 220
19.2 Mach dong VDC 220
19.3 Mach ct VDC 220

20 |Pién ap mach sdy va chiéu sang (dinhl VAC 220

murc)

21 |Hé thong sdy, chiéu sang Co

22 [So @6 mimic mach dién nhat tha Co

Il [May cat

II.1 |Yéu cau chung cho cdc loai MC (chén

khong hodc khi SF6)
1 Nha san xuat ABB
2 Nudc san xut Malaysia
3 M3 hiéu san pham HD4/C 24.12.32
4  [Tiéu chuan ap dung IEC 62271
5 (Chung loai 3 pha, truyén dong 3 pha;
moi pha c6 01 budng cat.
6 [Kiéu Kéo ra duogc
(withdrawable)
7 Mai truong dap hd quang Khi SF6
8 Dong dién van hanh dinh mirc A 2500
9 [Kha nang chiu dong ngén mach dinh| kA rms 31,5
muc
10 [Thoi gian chiu duyng dong ngin mach| gidy 1
dinh murc
11 |Khé nang chiu dong dinh dinh mirc kA peak 80
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TT Hang muc Pon vi Yéu ciu
Dién 4p chiu dung xung sét (1.2/50us)| kVpeak
17 [theo IEC 62271-1: 125
+ Qua khoang cét khi mé:
18 [Pién 4p chiu dung tan sé cong nghiép| kV rms
dinh murc (01 phut) theo IEC 62271-1: 50
+ Qua khoang cét khi mé:
Hé sb tat sach hd quang cua cuc dau tién

19 dinh muc (rated first-pole-to- cleary  py 1,5

factor)

IL.2 B¢ truyén dong Kém theo
III Dao tiép dia Kém theo
IV May bién dong dién
12 Dong dinh mirc so cap (Ir) A 800-1600-3200
13 Dong dinh mirc cudn thir cap A 5
15 S6 cudn thir cip dung cho do luong 01 cudn
16 |Cép chinh xé4c 0,5
17 Dung lugng (tng véi ty s6 bién nho VA 15

nhat)

18 [S8 cuodn thir cép dung cho bao v¢ 03 cudn

19 (Cip chinh xéc 5P20
20 |Dung luong (Gng vé6i ty s6 bién nhd| VA 15

nhat)

V  |Role bao vé Khong c6
VI Phu kién Co
VII [Tai liéu, ban vé ky thuit Cép kém ho so sau cai tao

ta
Thong s6 k¥ thuit ti may cit xuit tuyén 22kV
TT Hang muc Pon vi Yéu ciu
Cép dién ap danh dinh kV 22
I |[Phan ti hop bd Tan dung ta thu hoi tir
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TT Hang muc Pon vi Yéu ciu
TBA E1.9
1 Nha sin xuat ABB
2 Nudc san xuét Trung Qudc
3 M4 hiéu san pham UniGear ZS1
4  [Tiéu chuan san xuat va thir nghiém IEC 62271
Trong nha, vo boc béng
5 |Chung loai kim loai (Indoor, metal -
enclosed).
6 [Kiéu vach ngan(Partition class) PM
10 Pién ap lam viéc dinh muc kV 22
11 Pién ap van hanh 16n nhat kV 24
12 Tansb Hz 50
13 Dong dién van hanh dinh mtc cia thanh| A 5000
cai chinh:
14. |Kha nang chiu dong ngan mach dinh mirc| kA rms 25
15 [Thoi gian chiu dung dong ngan mach dinh|  gidy 03
mirc
16 Kha nang chiu dong dinh dinh muc kA peak 63
Di¢n ap chiu dung xung sét (1.2/50us)
17 [theo IEC 62271-1’: kV peak 15
+ Gitra pha véi dat:
+ Gitra cac pha:
Di¢n ap chiu dung tan sb cong nghi¢p dinh
muc (01 phut) theo IEC 62271-1: kV rms
18 [ Gilra pha v6i dat >0
+ Gifra cac pha
19 Dién &p thao tac VDC 220
19.1 Pong co tich nang, dong co truyén dong | VDC 220
19.2 Mach dong VDC 220
19.3 Mach cit VDC 220
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TT Hang muc Pon vi Yéu ciu
20 Pién 4p mach sdy va chiéu sang (dinh VAC 220
murc)
21 |Hé théng sy, chiéu sang Céo
II May cit
II.1 Yéu cdu chung
1 INha san xuat ABB
2 Nudc san xuat Trung Qudc
3 M4 hiéu san pham VD4/P 24.06.25
4 [Tiéu chuan ap dung IEC 62271
5 |Chung loai 3 pha, truyén dong 3 pha;
moi pha c6 01 budng cat.
6 [Kiéu Kéo ra duoc
(withdrawable)
7 Mbi trudong dap ho quang Khi SF6
8 [Dong dién van hanh dinh muc A 630
9 [Kha nang chiu dong ngén mach dinh mi¢, kA rms 25
10 Th,bi gian chiu dyng dong ngén mach dinh| gidy 03
mirc
11 |[Kha nang chiu dong dinh dinh muc kA peak 63
I1.2 Bj truyén dpng Kém theo
Béng vat li¢u khong han
14. Bang thong s6 MC. gi va chir khong bi mo
trong vong doi cia MC
III Dao tiép dia Kém theo
IV My bién dong dién cho cic pha
6 Dién 4p lam viéc dinh muc kV 22
7 IDién ap van hanh 16n nhit kV 24
8 [Tan sd Hz 50
9 |[Kha ning chiu dong ngan mach dinh mtrc| kA rms 25
10 [Thoi gian chiu dung dong ngan mach dinh| ~ gidy 03
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TT Hang muc Pon vi Yéu ciu
mirc
11 Kha nang chiu dong dinh dinh muc kA peak 63
12 Dong dinh mic so cap (Ir) A 300-600
13 [Dong dinh murc cudn thir cép A 1
15 S cudn thir cép dung cho do luong 01 cudn
16 |Cép chinh xac 0,5
17 Dung lugng (ing v&i ty sb bién nho nhat) VA 15
18 [S6 cudn thir cap dung cho bao vé 01 cudn
19 |Cap chinh xac 5P20
20 Dung lugng (tng voi ty s6 bién nho nhat) VA 15
VI |Role bao vé: Thay méi
1 |[Nha sén xuét Néu cu thé
2 [Nudc san xuat Néu cu thé
3 M4 hiéu san pham Néu cu thé
4  [Tiéu chuan san xuat va thir nghiém IEC 60255; IEC 61850
hodc tuong duong
5 |Chung loai K thuat so, tich hop giao
thie IEC 61850
6 |Chuc nang bao v¢ chinh (bao gém nhung 67/67N,50/51,50/51N,
khong han ché): 50BF,81, 79/25,
74,86,27/59,46,46BC,FR
7 [Tich hop chirc ning b diéu khién mirc -
ngan (BCU)
7.1 [S6 luong dau vao, dau ra (Input/Output) Néu cu thé
7.2 Ma‘m‘hinh ¢6 kha nang cdu hinh va hién thj -
so do 1 sgi (mimic)
Chtrc ning do luong cho hé thong dién 3 Do luong duge U, I, Io, P,
8 pha (bao gdm nhung khong han ché): Q, hé s6 cong suit (cos@)
9 (Chirc ning ghi thong tin nhiéu loan Co
(Disturbance Record) dang song.
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TT Hang muc Pon vi Yéu ciu
10 (Chirc ning ghi thong tin sy c¢d (Fault Co
Record) dang song.
11 (Chirc nang gri ban ghi sy ¢b tirc thoi. Co
12 [HO tro file dinh dang CONTRADE Co
13 S lwong nhém bao vé >4
C6 day du; role phai dam
Chtrc nang diéu khién tir xa (chuyén nhoém bao gitr du’qcﬁ CéCﬂChI’IC
bao vé, chuyén ché do kiém tra dong bo, nang sau chuyén d(j)i tur xa
14. bat/tit chirc ning ty dong lap lai, giai trir ma khong bi tr¢ vé trang
role, dén LED). thai mac dinh khi role bi
mat nguon nuoi hodc sau
khi giai trur role.
15 S cong két ndi v6i may tinh xach tay > 1
16 [SH cong két ndi voi hé thong SCADA qua -
giao thirc IEC 61850 B
o o o o Pl v
10/100BASE-TX copper (RJ45)]. SCADA tai vi tri 1ap dit.
VIII Phu kién Kém theo
IX [Taili€u, ban vé ky thuat CAp kém hd so sau cai tao
tu
Thong s6 ky thuit ti bién dién ap kém chdng sét van 22kV
TT Hang muc Pon vi Yéu ciu
Cap dién ap danh dinh KV 22
I  [Phin ti hop bd T4n dung ta thu hoi tir
TBA E1.25
1 Nha san xuat ABB
2 Nudc san xuit Malaysia
3 M4 hiéu san pham UniGear ZS1
4 [Tiéu chudn san xuat va thir nghiém IEC62271
Tap 1. Thuyét minh du 4n Trang 103
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TT Hang muc Pon vi Yéu ciu
Trong nha, vo boc bang
5 (Chung loai kim loai (Indoor, metal -
enclosed).
10 Pién &p lam viéc dinh mirc kV 22
11 [Pién ap van hanh 16n nhit kV 24
12 [Tan s6 Hz 50
13 |Dong dién van hanh dinh murc cua A 3150
thanh céai chinh:
14. |[Kha ning chiu dong ngan mach dinh | kA rms 31,5
mirc
15 [Thoi gian chiu dung dong ngan mach giay 01
dinh murc
16 [Kha nang chiu dong dinh dinh mirc kA peak 100
Dién 4p chiu dung xung sét (1.2/50us)
17 [theo IEC 62271-1: kV peak
+ Gitra pha véi dat: 125
+ Gitra cac pha:
Dié¢n 4p chiu dung tan s6 cong nghiép
dinh mrc (01 phut) theo IEC 62271-1: | kV rms 50
18 [+ Gifra pha voi dat
+ Gitra cac pha
19 Dién ap thao tac VDC 220
20 Pién 4p mach sy va chiéu sang VAC 220
21 |Hé thdng séy, chiéu sang Co
II |May bién dién ap
1 [Nha sin xuat EMIC
2 Nudc san xuat Viét Nam
3 M4 hiéu san phim PT22-1ZHIIP
4 [Tiéu chudn san xuat va thir nghiém TCVN 11845-3
(IEC 61869-3)
7  [Pién 4p lam viéc dinh muc kV 23
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TT Hang muc Pon vi Yéu ciu
8  [Dién ap van hanh 16n nhit kV 24
9 [Tansd Hz 50
10  Pién ap chiu dung xung sét (1.2/50us) |kV peak 125
11 Pién ap chiu dung tan s6 cong nghiép 50
dinh murc (01 phut)
12 [Pién ap dinh mirc phia so cp kV 23
13 [Pién ap dinh muc phia tht cap A4 110
14. |S6 cudn day tha cp 2
15 |Cudn day thir cAp phuc vu to hgp mach Khéng yéu cau
tam gidc hé
16 [Ty sb bién ap 13% 23/73:0,11/43:0,11/3
18 [S6 cudn thir cp ding cho do luong cudn 1
19 |Cép chinh xéc 0,5
20 Dung lugng VA 50
21 [Sb cuodn thir cép dung cho bao v¢ cuon 1
22 |Cép chinh xac 3P
23 Dung luong VA 50
III (Cau chi bio vé may bién di¢n ap: Kém theo
IV [CSV lip cho thanh cai: Keém theo
V  |Dao tiép dia Kém theo
VI [Role bio vé: Thay méi
1 [Nha san xuét Néu cu thé
2 Nudc san xuat Néu cu thé
3 M3 hiéu san phém Néu cu thé
4 [Tiéu chudn san xuat va thir nghiém IEC 60255; IEC 61850
hodc tuong duong
5 |Chung loai K¥ thuat so, tich hop giao
thirc IEC 61850
6  [Chtic nang bao v¢ chinh: 27/59, 81 U/O/R, FR
7  [Tich hop chirc nidng bo diéu khién muc Co
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TT Hang muc Pon vi Yéu ciu
ngan (BCU)
7.1 Sb lugng dau vao, dau ra Néu cu thé
(Input/Output)
7.2 Man hinh c6 kha nang cau hinh va hién Co
thi so d6 1 soi (mimic)
Chtrc nang do ludong cho hé thong dién
8 [3 pha (bao gdm nhung khong han ché): Pién 4p, tan sd
9  |Chtrc ning ghi thong tin nhiéu loan Co
(Disturbance Record) dang song.
10 [Chirc ning ghi thong tin su ¢d (Fault Co
Record) dang song.
11 |Chirc nang giri ban ghi sy ¢b tic thoi. Co
12 H5 tro file dinh dang COMTRADE Co
13 |S6 lwong nhom bao vé >4
C6 day du; role phai dam
Chirc ning diéu khién tir xa (chuyén bao gitr duge cac chuc
14. |nhém bdo vé, giai trir role, dén LED). nang sau chuyén doi tu xa
ma khong bi tré vé trang
thai mac dinh khi role bi
mat nguén nudi hodc sau
khi giai trur role.
15 [S6 cong két ndi voi may tinh xach tay > 1
16 [S6 cong két ndi véi hé théng SCADA >2
qua giao thirc IEC 61850
Loai cong giao tiép [cong quang Dual Theo thiét ké két n6i
17 |I00BASE-FX (LC), hodc cong dién SCADA tai vi tri lap dat.
10/100BASE-TX copper (RJ45)].
VII [Trang thiét bi do lwdng, diéu khién: Thay méi
1 Pdong ho do dién 4p (kV) (chi thi kim) Thay m&i
2 |Khoa lya chon dién &p (dién ap pha, Thay méi
dién ap day)
3 |Aptomat bao vé mach AC, DC cho day Thay méi
Tap 1. Thuyét minh du 4n Trang 106
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TT Hang muc Pon vi Yéu ciu

du cac mach chirc nang

H¢é théng mach tu dong sa thai phuy tai Thay méi
4  ftheo tan sb (F81) cho céc ti xut tuyén
trong cung thanh cai.

Thoi gian tdc dong cua cac role trung
gian, cong-tic-to nhan tiép diém cua

5 [role bao v€ chinh dung trong mach ty ms <10
dong sa thai phu tai theo tan so

VIII [Phu kién

1 [Tay quay xe kéo Kém theo
2 [Tay thao tac DTD Keém theo
3 Dung cu di chuyén VT Keém theo

Bb sung tron bd tat ca cac
4 |Cac thiét bi phy tro khac phu kién can thiét cho viéc
lap dt, van hanh tai hién

truong.
X  [Tai liéu, ban vé ky thuat CAp kém ho so sau cai tao
tu
Théng s6 k¥ thuit ti dao lién lac 22kV
TT Hang muc Pon vi Yéu ciu
Cép dién ap danh dinh kV 22
I  |[Phan ti hop b Tan dung ti thu hoi tir
TBA E1.25
1 [Nha sin xuat ABB
2 [Nudc san xuit Malaysia
3 M4 hiéu san pham UniGear ZS1
4 [Tiéu chudn san xuat va thir nghiém IEC62271
Trong nha, vo boc bang
5 |Chung loai kim loai (Indoor, metal —
enclosed).
10 Pién dp lam viéc dinh mirc kV 22
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TT Hang muc Pon vi Yéu ciu
11 [Pién 4p van hanh 16n nhit kV 24
12 [Tan s6 Hz 50
13 Dong dién van hanh dinh muc cua A 3150
thanh cai chinh:
14. [Kha nang chiu dong ngén mach dinh | kA rms 31,5
muc
15 [Thoi gian chiu dung dong ngan mach | gidy 1
dinh muc
16 [Kha ndng chiu dong dinh dinh mirc ~ |kA peak 80
Dién 4p chiu dung xung sét (1.2/50us)
17 heo IEC 62271-1: kV peak
+ Gitra pha véi dat: 125
+ Gitra cac pha:
Dié¢n 4p chiu dung tan s6 cong nghiép
dinh mrc (01 phut) theo IEC 62271-1: | kV rms 50
18 [+ Giita pha v6i dat
+ Gitra cac pha
220
19 Dién &p thao tac, lién dong VDC
20 {Pién &p mach séy va chiéu sang (dinh | VAC 220
murc)
21 |Hé thdng séy, chiéu sang Co
II |Ciu dao cachly Kém theo
7  Dong dién van hanh dinh mirc A 2500
8  [Kha ning chiu dong ngin mach dinh | kA rms 31,5
muc
9  [Thoi gian chiu dung dong ngan mach | gidy 01
dinh muc
10 [Kha ndng chiu dong dinh dinh mirc ~ |kA peak 80
IIT [Phu kién
1  [Tay quay hoac tay thao tac Co
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TT Hang muc Pon vi Yéu ciu
2 |Dungcudi chuyén Co

B sung tron bd tat ca cac

3 (Cac thiét b phu trg khac phu kién cén thiét cho viée

lap dit, van hanh tai hién
truong.

IV [Tai liéu, ban vé ky thuit Cép kém ho so sau cai tao
ti

Théng s6 ky thuit ti cAu dao tw ding 22kV

TT Hang muc Don vi Yéu cau
CAp dién 4ap danh dinh kV 22
I  |[Phin ti hop bd Tan dung ta thu hoi tir
TBA E1.25
1 [Nha san xuat ABB
2 Nudc san xut Malaysia
3 M4 hiéu san pham UniGear ZS1
4  [Tiéu chuan san xuat va thir nghiém IEC62271
5 |Chung loai Trong nha, vo boc béng
kim loai (Indoor, metal -
enclosed).
10  [Pién &p lam viéc dinh mirc kV 22
11 [Pién ap van hanh 16n nhit kV 24
12 [Tansb Hz 50
13 |Dong dién van hanh dinh muc cua A 2000
thanh céi chinh:
14. |Kha ning chiu dong ngin mach dinh | kA rms 25
muc
15 [Thoi gian chiu dung dong ngan mach | giay 2
dinh muc
16 [Khé nang chiu dong dinh dinh mirc | kA peak 63

Dién ap chiu dung xung sét (1.2/50us)
theo IEC 62271-1:
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17 H Giita pha véi dat: kV peak 125
+ Gitra cac pha:
Dién 4p chiu dung tan sb cong nghiép
dinh murc (01 phut) theo IEC 62271-1:| kV rms 50
18 H Giita pha véi dit
+ Gitta cac pha
19 [Pién &p thao tac VDC 220
20 [Pién ap mach say va chiéu sang VAC 220
21 |Hé thdng sy, chiéu sang Co
I |[LBS+Cau chi Keém theo
II.1 |B§ truyén dpng Kém theo
IL.2 |Cau chi bio vé MBA Kém theo
1 [Nha sin xuat ABB
2 Nudc san xut Trung Qudc
5 [Pién &p van hanh dinh muc kV 22
7 |Dong dién dinh mtc day chay A 10
IIT |Phu Kkién Kém theo tu
IV [Tai li€u, ban vé ky thuat CAp kém ho so sau cai tao
tu

7.1.8. DAy nhéom 16i thép ACSR 400/51

a Tiéu chudn dp dung: IEC-61089 hodc twong dwong
b Théng sé ky thut:

Pic tinh Théng so Pon vi
S6 soi nhom/duong kinh 54/3,05 mm
S6 soi thép/dudng kinh 7/3,05 mm
Puong kinh day 27,5 mm
Puong kinh phan thép 9,15 mm
Hé s dan no (o) 19,2 106 1/°C
Khéi lugng dai 14.90 kg/km
Mo dun dan hoi (E) 7,7 103daN/mm?
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Luc kéo durt > 12,048 Tan
Pién tré day dan (20°C) <0,0733 Q/km
Dong dién phat nong cho phép 845 A
Chiéu dai cudn day >2000 m
7.1.9. St dirng 110kV
- Tiéu chuén : IEC-60273
- Chi€u dai dong ro : 3075mm
- Luc phé,huy cuc tiéu:
+ Luc uon : 8000 N
+ Luc kéo : 80000 N
+ Luc X04n : 6000 Nm
- bi¢n ap chiu dung: ’
+ Dién &p chiu xung sét cao nhat (12/50us): >550kV
+ Pién 4p chiu dung tan sd cong nghiép (1phut) >230kV
- Tai lidu ky thuat, ban v& ché tao: c6
- Bién ban thi nghiém Type Test va Routine Test: c
STT Dac tinh Pon vi Yéu cau
Nha sén xuat Ghi ro
2 M3 hiéu san pham Ghi 15
3 Nudc san xuét Ghi ro
4 Tiéu chuén 4p dung IEC-60273
5 Chiéu dai dong ro mm 3075
6 Lyc pha huy cuc tiéu
7 Lyc ubn 8000 N 8000 N
8 Luc kéo 80000 N 80000 N
9 Lyc xoan 6000 Nm 6000 Nm
10 | Dién 4p chiu xung sét cao nhat kV >550
(12/50us)
11 | bién 4p chiu dyng tan s cong kV >230
nghiép (1phut)
12 | Tai liéu k¥ thuat, ban vé ché tao Co
13 Bién ban thi nghiém Type Test va .
Routine Test c0
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7.1.10. Chudi néo 110kV
STT Hang muc Pon vi Yéu ciu
Nha san xuét/ ,
1 ) Néu cu thé
Nudc san xuat
2 Ma hi¢u
Cach dién do Néu cu thé
Céch dién néo Néu cu thé
TCVN7998-2, IEC 60305,
N . IEC 60471, IEC 60120, IEC
3 Ti€u chuan ap dung 5
60383-2, IEC 60383-1 hoac
céc tiéu chuan twong duong
4 Pac tinh cta 01 bat cach dién
Khép nbi kiéu moc treo dau
4.1 | Kiéu khop ndi tron(Ball and Socket, IEC
60120)
Thuy tinh cuong luc (hoac
4.2 | Vat li¢u cach dién thuy tinh cuong luc an
toan)
Kich thudce:
+ Chiéu cao bt cach dién
+ Puong kinh mm >255mm
+ Chiéu dai dong ro mm > 320mm
4.3 | Do bén dién
+ Dién ap chiu dung tan s6 nguén | kVrms - 70
50 Hz, 1 phut (trang thai kho) B
+ Dién ap chiu dung tan s6 nguén kVrms > 40
50 Hz, 1 phut (trang thai udt) B
+ Dién ap chiu dung xung sét kVpeak > 100
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STT Hang muc Don vi Yéu cau
+ Dién ap danh thing nho nhit kVrms > 120

4.4 | Do bén co (tii trong pha huy)

Chudi cach dién treo kN 70

Céc thanh phan chinh cta 01 chudi
cach dién

6 Chudi cach dién néo don

- Mboc treo chir U

- Mat noi diéu chinh

- Vong treo dau tron

. Tai trong pha huy > 70kN
- Mat ndi lap rap
- Mit ndi kép
- Khéa néo ép day dan
- Phu kién ma kém bép ting
- S bat cach dién Theo ban vé

7.1.11. Cap luc trung thé 24kV:
7.1.11.1. Cdp ngam 1 16i, logi chéng thim nwéc, c6 man chén soi dong
(1) Yéu ciu chung
1. Céu tric cap:
CAu triic co ban tlr trong ra ngoai ctia cap ngam nhu sau:
a. Rudt dan dién chéng thdm nude.
b. Lép man chin cua rudt dan dién.
c. Lop céach dién.
d. L&p man chan cach dién phai gdm c6 mot 16p ban dan phi kim loai két hop
voi mot 16p kim loai.
e. L&p boc phan céach.
f. Ao giap.
g. L&p vo boc bén ngoai.

2. Cong nghé san xut:
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Céc 16p man chin ban dan cua rudt dan dién, 16p cach dién va man chin ban dan cua
16p cach dién dugc tao thanh bang phuong phap dun dong thoi trong méi trudng kin hodc cac

cong nghé khéc tién tién hon.

3. Bong goi banh cap (Ruld cap/Tang cép)
Banh cap dugc lam bang vt liéu bén véi diéu kién thoi tiét ngoai troi ¢ Viét Nam it
nhat 13 2 ndm. Pam bao van chuyén, thi cong khong bi hu hong.

Tuy nhu cdu sit dung ma quy dinh cu thé cac yéu cau cta banh cap nhu: duong kinh
ngoai tdi da, bé rong toi da, cau tao 15 gifra cia banh cap dam bao thuin lgi trong cong tac

véan chuyén, bao quan va thi cong.
Chiéu dai cap trong mdi banh: Tty nhu cau st dung ma quy dinh chiéu dai thich hop,
thuan lgi trong van chuyén nhung phai han ché tdi da viéc nbi cap.
(2) Dac tinh ky thuat cua cap

1. Rudt dan dién:

a. Rudt dan dién dugce thiét ké bao gém cac vat liéu chéng thadm nuée (water blocking
material) xdm nhap vao bén trong rudt dan. Sir dung bang chéng thim trong 151 cap.

b. Ruot dan dién duoc cau tric tir nhiéu tao dong hoic tao nhom tiét dién tron duoc

van xodn dong tdm va nén chat:

Tiét dién danh dinh | S6 tao day tdi thiéu cua Dién tr& mot chiéu tdi da cua
cua rudt dan dién rudt dan dién rudt dan dién ¢ 20°C [QY/km]
[mm?] Nhom DPong Nhom DPong
6 Klﬁlgg su 6 Khéng sit dung 3,08
10 6 6 3,08 1,83
16 6 6 1,91 1,15
25 6 6 1,2 0,727
35 6 6 0,868 0,524
50 6 6 0,641 0,387
70 12 12 0,443 0,268
95 15 15 0,32 0,193
120 15 18 0,253 0,153
150 15 18 0,206 0,124
185 30 30 0,164 0,0991
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240 30 34 0,125 0,0754
300 30 34 0,100 0,0601
400 53 53 0,0778 0.047
500 53 53 0,0605 0,0366
630 53 53 0,0469 0,0283

c. Nhiét do rudt dan 16n nhat cho phép va loai vo boc ngoai dugc su dung:

Nhiét 6 rudt dan 16n nhét trong diéu

Vat liéu vo b
at 1iéu vo boc kién lam viéc binh thudng [°C]

ST2 (v6 boc trén nén vt liéu PVC) 90

ST7 (loai v6 boc trén nén vat liéu PE) 90

2. Man chin ban dan cta rudt dan dién:

Man chan rudt dan phai bang vat liéu phi kim loai va phai bang hop chat ban din dang
dun, c6 theé dugc dat 1én trén dai bang ban dan. Hop chat ban dan dang dun phai dugc gan
chat vao cach dién.

3. L6p cach dién:

a. Lop cach dién dugc dinh hinh bén ngoai 16p man chin ban dan cua rudt dan dién
bang phuong phap dun.

b. Vat liéu c4u tao: XLPE hay EPR.

c. Chiéu day cach dién:

- Danh nghia (t):

Déi véi cap 12,7/22kV: 5,5 mm.

Pbi voi cap 20/35kV: 8,8 mm.

- Chiéu day nho nhat (tmin) khong duoc thdp hon tmin > 0,9 tn — 0,1

- D6 sai léch giita gia tri nho nhat va gia tri 10n nhat phai dap tng (tmax - tmin) / tmax <
0,15

Ghi chi: tmax V& tmin dugc do & cing mot mit cit ngang.

Chiéu day cta 16p phan cach hodc man chin ban din bat ky trén rudt dan hodc bén ngoai
16p cach dién khong dugc tinh vao chiéu day céach dién.

d. Phoéng dién cuc bd va do bén dién ap:

Dién ap dinh muc 12,7kV (Uy)/22 kV 20 (Uo)/35 kV

bién ap cao nhét cta hé théng 24 kV 38,5kV
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Phong dién cuc bo tdi da &

1,73U,:
- Thir nghiém dién hinh 05 pC 05 pC
- Thtr nghiém thuong 10 pC 10 pC
xuyén

Do bén dién ap cach dién tan so

cong nghiép:

- Thir nghiém thuong 3,5U, 3,5U,

Xuyén trong 05 phut trong 05 phut
. I 4U, 4U,
- Thu nghiém dién hinh ) )
trong 04 gio trong 04 gio
DA b;\ d.,\ , , h d.,\
0 bén dién ap cach dién xung 125 KV 180 kV

(thir nghiém dién hinh)

e. Nhiét do danh dinh 16n nhat ctia rudt dan dbi vai cac vat liéu cach dién:

Nhiét d6 danh dinh 16n nhét cua rudt dan [°C]

Vat liéu cach dién Lam viéc Ngén mach
binh thuong (thoi gian to1 da 5s)
Polyetylen khdu mach (XLPE) 90 250
Cao su etylen propylen (EPR) 90 250

4. Man chan cach dién:

a. Man chin cach dién phai gdm c6 mot 16p ban dan phi kim loai két hop v6i mot 16p
kim loai.

b. Lép ban dan phi kim loai phai duoc ép dun tryc tiép 1én cach dién cia 161 va c6 thé
boc ra duoc.

c. Trén bé mat ngoai ctia phan man chan phi kim loai, chi ddn “LOP BAN DAN:
LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN CONNECTING” duogc
in lién tuc bang muc c6 mau tuong phan véi mau cua phan man chan phi kim loai

d. Bén ngoai 16p ban dan dinh hinh bang phuong phap dun c6 boc mot 16p bang ban
dan c¢ tinh truong n¢ c6 tdc dung chong tham nudc.

e. Phan kim loai phai duogc 4p sat 1én trén phan bang ban dan chong thim nudc.

f. Man chan kim loai phai lam bang mot 16p sgi dong, tiét dién 16p man chin kim
(man chan dong) loai dap tng:
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> 35mm? ddi véi cap tiét dién tir 400mm?+ 630mm?

g. Bén ngoai 16p man chén kim loai (man chin dong) c6 boc mot 16p bang cé tinh truong
nd co tac dung chong tham nudce.

5. Lop boc phan céch:

a. Khi man chan kim loai va 16p 4o giap 1am bang kim loai khac nhau thi ching phai
dugc phan cach bang vé boc dang dun.

b. Khong doi hoi vo boc phan cach khi da st dung céc bién phap dé dat duoc d6 kin
nudce theo chiéu doc trong vung cua cac 16p kim loai.

c. Vat liéu ciu tao: PVC.

d. Chét lugng cua loai vat liéu sir dung cho 16p vo boc phan cach phai phu hop véi
nhiét d0 lam vi¢c cua cap.

e. Chiéu day danh nghia ctia 16p vo boc phan cach dugc 1am tron dén 0,1 mm gan nhat
va dugc tinh theo cong thic 0,02D + 0,6 mm nhung khdng dugc nhé hon 1,2 mm véi D 1a
duong kinh gia dinh dudi 16p vé boc phan cach tinh bang milimét.

f. Gia tri nho nhat khong duogc nhé hon 0,2mm so véi 80% gia tri danh nghia: tym >
0,8t, — 0,2 (mm).

6. Ao giap:

Ao giap 1am bang kim loai bang dai biang kép.

a. Ao giap 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 dé lén khe hé cua dai bang bén trong. Khe hé gitra cac
vong lién ké cua tung dai bang khong dugc vuot qua 50 % chiéu rong cta dai bang.

- Vat li¢u:

+ Dai bang phai la nhoém hodc hgp kim nhom.

+ Khi lya chon vat liéu cho ao giap, can phai dac biét luu y dén kha nang bi an mon
khong chi vi an toan co ma con vi an toan dién.

- Chiéu day danh nghia cia bang quan dung 1am 4o giap:

Puong kinh gid dinh dudi 16p do gidp Chidu day ciia dai bang [mm]
[mm]
Loén hon Nhé hon va bang Nhom hoac hop kim nhém
30 0,5
30 70 0,5
70 0,8

Chiéu day bang quan dung 1am 4o giap khong dugc thap hon gia tri danh dinh 10%.
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7. Lop vo boc bén ngoai:

a. Cap phai c6 mot 16p vo boc bén ngoai duoc dinh hinh bang phuong phap dun.

b. Vat liéu c4u tao: PVC loai ST2 hoic PE loai ST7, do ngudi mua quy dinh cu thé.

c. Chiéu day danh dinh cta 16p vo boc bén ngoai duoc 1am tron dén 0,1mm gan nhat
va duogc tinh todn theo cong thue 0,035D + 1,0mm nhung khong dugc nho hon 1,8mm véi
D la duong kinh gia dinh dudi 16p vé boc bén ngoai.

d. Chiéu day nhé nhat tai mot diém bat ky phai khong dugc thap hon 85% gia tri danh
dinh voi sai sO 16n nhat 1a 0,1 mm.

e. Ban kinh udn cong khi thir nghiém dién hinh: 20x(d+D)+5% véi d 1a dudng kinh
161 va D la duong kinh ngoai cua cap.

f. Ky hiéu cép:

- Trén mat ngoai cta 16p vo boc bén ngoai, cach khoang 01 mét phai dugc in ndi dong
chir: Cap dién ap “12,7/22kV” hodc “20/35kV”+ vit liéu cach dién “/” + vat liéu cta 16p vo
boc bén trong + “/” + loai va vat liéu lam 4o giap + “/” + vat lig¢u lam vo boc ngoai + “Cu -
hodc “Al-" + “1x” tiét dién rudt dan dién st dung cho day pha [mm?] + Tén ctia nha ché tao
+ Nam che tao.

- Dénh dau chiéu dai:

+ Soi cap phai duoc danh s thtr ty cach khoang mdi mét chidu dai. S6 danh déu khong
duoc dai qua 6 chir so, chiéu cao cua cac chir s6 nay khong dugc nhé hon 5 mm.

+ MOdi banh cap c6 thé bat dau danh dau chiéu dai tir mot sd nguyén bat ky. Khi duoc
quan vao banh, s6 nho nhat s€ nam trong cung.

(3) Cac yéu cau vé thir nghiém

Doi véi cap ngﬁm 22 kV, thtr nghiém thuong xuyén va dién hinh duoc thuc hién dﬁy
du theo cac phuong phép va yéu cau thtr nghiém quy dinh tai IEC 60502-2:2014.

Déi v6i cap ngam 35 kV, thir nghiém thudng xuyén va dién hinh dugc thyc hién day du
theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-2:2014 hoac IEC
60840-2020.

Truong hop thur nghiém thudng xuyén va dién hinh duoc thuc hién theo IEC 60502-
2:2014, cac hang muc thir nghiém dugc thyc hién nhu sau:

1. Thir nghiém thuong xuyén (routine tests):

a. Do dién trd rudt dan.

b. Thtr nghi¢m phoéng dién cuc bo (¢ 1,73U0).

Thir nghiém dién ap (dién ap thir nghiém tan s6 cong nghiép 3,5Uo trong 05 phiit).

o o

Thur nghi€ém dién trén vo cap (Electrical test on oversheath of the cable)

2. Thu nghiém dién hinh (type test):
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a. Thu nghiém dién tuan tu cac budc sau:

- Thir nghiém udn, tiép theo 14 thir nghiém phong dién cuc bd. Cudng dd phong dién
(¢ 1,73Uo) phai dugc ghi lai.

- Po tgo.

- Thir nghiém chu ky nhiét, tiép theo 1a thir nghiém phéng dién cuc bd. Cudng do
phong dién (¢ 1,73Uo) phai dugc ghi lai.

- Thir nghiém xung, tiép theo 1a thir nghiém dién 4p tan s cong nghiép (dién ap thu
nghiém tan s6 cong nghiép 3,5Uo trong 15 phut).

- Thir nghiém dién 4p trong 4 gior (dién ap thir nghiém tan s6 cong nghiép 4Uo).

b. Thir nghi¢m khong dién:

- Po chiéu day cach dién.

- Po chiéu day ctia vo boc phi kim loai (bao gdm 16p vo boc phan cach duge tao thanh
bang phuong phap dun nhung khong dugc ké 16p boc bén trong).

- Thtr nghi¢m dé xac dinh tinh chét co hoc cua cach dién truée va sau khi 1o hoa.

- Thir nghiém dé xéc dinh tinh chit co ctia vé boc trude va sau khi 1do hoa.

- Thtr nghiém 130 héa bo sung trén cac manh cap hoan chinh.

- Thur nghiém t6n hao khdi luong cta vé boc PVC loai ST2.

- Thur nghi¢m nén ¢ nhi¢t do cao trén cach dién (PVC) va vo boc phi kim loai.

- Thir nghiém tinh khang nit ctia vé boc PVC (thir nghiém sbc nhiét-heat shock test).

- Thir nghiém tinh khang 6z6n cta cach dién EPR.

- Thur nghiém kéo gian trong 16 nhiét cua cach dién EPR va XLPE (hot set test).

- Thir nghiém hap thu nudc cua cach dién (water absorption).

- Thir nghiém chay lan trén mot cap (d6i voi vo boc loai ST2).

- Po ham luong bdt than den ctia vo boc ngoai PE (vo boc loai ST7).

- Thtr nghiém d¢ co ngét cua céch dién XLPE (shrinkage test).

- Thir nghiém d6 co ngét ddi véi vo boc ngoai PE (shrinkage test).

- Thur nghi¢m tinh boc dugc d61 véi man chan cach dién.
- Thir nghiém chong tham nudc

7.1.11.2. Cdp ngam 3 16i, logi chong thim nwéc, cé man chin sgi dong 3x50mm2
(1) Yéu céu chung
- Chu tric cap: Cau tric co ban tir trong ra ngoai ctia cap ngam nhu sau:
+ 03 rudt dan dién chéng tham nude
+ Lép man chin cua rudt dan dién.
+ L&p cach dién.
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+ Lép man chén cach dién phai gdbm c6 mét 16p ban dan phi kim loai két hop voi
mot 16p kim loai.

+ Chét don

+ L&p boc bén trong (inner covering)

+ Lop boc phan céach (separation sheath)

+ Ao giap.

+ L&p vo boc bén ngoai.

Cong nghé san xuat: Cac 16p man chin ban dan cua rudt din dién, 16p cach dién va man
chin ban dan cua 16p cach dién dugc tao thanh bang phuong phép dun dong thoi trong
moi truong kin hodc cic cong nghé khac tién tién hon.
bong goi banh cép (Ruld cap/Tang céap):
Banh cap duoc 1am bang vat liéu bén voi didu kién thoi tiét ngoai troi ¢ Viét Nam it
nhat 1 2 ndm. Pam bao van chuyén, thi cong khong bi hu hong.
Tuy nhu cau sir dung ma quy dinh cu thé cac yéu cau ciia banh cap nhu: duong kinh
ngoai tdi da, bé rong tdi da, cAu tao 10 gitta cua banh c4p dam bao thuén loi trong cong
tac van huyén, bao quan va thi cong.
Chiéu dai cap trong mdi banh: Tuy nhu cau st dung ma quy dinh chiéu dai thich hop,
thuan lgi trong van chuyén nhung phai han ché t6i da viéc nbi cap.

(2) Dac tinh ky thuat cua cap
Rudt dan dién:

+ Rudt dan dién dugce thiét ké bao gém cac vat liéu chéng thAm nuée (water blocking
material) xdm nhap vao bén trong rudt dan. Str dung bang chong thim trong 15i
cap.

+ Ruot dan dién duge cu trac tir nhidu tao dong tiét dién tron duoc van xoén dong

tam va nén chat:

Tiét dién danh | S§ tao day i thidu cia rudt | Dién tré mot chidu téi da cia
dinh ctia rugt dan dan dién ruét din dién & 200C [Q/km]
dién [mm?]

50 6 0,378

Nhiét 6 rudt dan 16n nhat cho phép va loai vo boc ngoai duoc st dung: 90[oC]
Man chin ban dan cta rudt dan dién: Man chin rudt dan phai béng vat liéu phi kim loai
va phai béng hop chit ban dan dang dun, co thé dugc dat 1én trén dai bing ban dan.
Hop chat ban dan dang dun phai duoc gin chit vao cach dién.
Lop céach dién:

+ Lop cach dién dugc dinh hinh bén ngoai 16p man chin ban din cua rudt dan dién

bang phwong phap dun.
+ Vat liéu cau tao: XLPE.
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Email/Web:

+ Chiéu day cach dién:

v Danh nghia (tn): Déi véi cap 12,7/22kV: 5,5 mm.

AN N NN

hodc bén ngoai 16p cach dién khong dugc tinh vao chiéu day cach dién.
+ Phong dién cuc bo va do bén dién ap:

Chiéu day nho nhét (tmin) khong dugc thap hon tmin > 0,9 tn — 0,1
Chiéu day 16n nhat (tmax) phai ddp tng (tmax - tmin) / tmax < 0,15
Ghi chii: tmax va tmin duoc do & ciing mot mit cit ngang.
Chiéu day ctia 16p phan cach hodc man chin ban dan bat ky trén rudt din

bién ap dinh muc 12,7 kV (Uo0)/22 kV
Dién ap cao nhit cia hé thong 24 kV
Phong dién cuc bo tdi da & 1,73Uo0:

- Thir nghiém dién hinh 05 pC

- Thtr nghiém thuong xuyén 10 pC

b9 bén dién ap cach dién tan s6 cong

nghiép:

- Thtr nghiém thuong xuyén

3,5Uo trong 05 phut

- Thtr nghiém dién hinh

4Uo trong 04 gio

Do bén dién 4p cach dién xung (thir

nghiém dién hinh)

125 kV

+ Nhiét d6 danh dinh 16n nhét cua rudt dan déi véi cac vat liéu cach dién:

Vat liéu cach dién

Nhiét 36 danh dinh 16n nhat cua rudt dan

[°C]

Lam viéc binh thuong

Ngin mach (thoi gian tbi da 5s)

(XLPE)

Polyetylen khadu mach

90

250

- Man chan cach dién:

+ Man chan cach dién phai gdom c6 mot 16p ban dan phi kim loai két hop véi mot

16p kim loai.

+ L6p ban dan phi kim loai phai dugc ép dun truc tiép 1én cach dién cua 16i
va ¢6 thé boc ra duoc.

+ Trén bé mit ngoai cua phan man chin phi kim loai, chi ddn “LOP BAN
DAN: LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN
CONNECTING” dugc in lién tyc bang muc ¢6 mau twong phan véi mau ctia phan
man chan phi kim loai.
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+ Bén ngoai 16p ban dan dinh hinh bang phuong phap din c6 boc mot 16p bang ban
dan c6 tinh truong nd c6 tac dung chong thim nudc.

+ Phan kim loai phai dugc ap sat 1én trén phan bang ban dan chong tham nudc.

+ Man chén kim loai phai lam béng déng gém c6 mdt hodc nhiéu dai bang, hodc
mot ludi dan hodc mot 16p soi diy dong tdm hodc két hop giita cac soi day va
(cac) dai bang. Bé rong tbi thiéu cta bang dong: 12,5 mm. Do day tdi thiéu cia
bang dong: 0,127mm. Do gbi mép cua bing dong > 15% bé rong bang dong.

+ Cac man chan kim loai cta cac 15 phai tiép xuc véi nhau.

+ Ky hiéu phan biét cac 15i ctia cap ngam: Ba 15i cua cap ngam s& duoc phan biét
béng cac dai bang mau do, xanh duong va vang, mdi mau cho mot 15i, duoc dit
phia dudi 16p man chan kim loai

- Ldp boc bén trong va chat don:

+ Lép boc bén trong duge tao thanh bang phuong phap dun.

+ Cho phép str dung mot 16p bo thich hop trude khi dun 16p boc bén trong.

+ Vat liéu st dung 1am 16p boc bén trong va chit don phai thich hop véi
nhiét do lam vi¢c cua cap va tuong thich voi vat liéu cach dién.

Chiéu day ciia 16p vé boc bén trong:

Puong kinh gia dinh ctia duong tron ngoai tiép 3 R
.. Chiéu day cua l6p boc bén
161 [mm)]
; trong [mm)]
Lén hon Nho hon va bang

25 1,0
25 35 1,2
35 45 1,4
45 60 1,6
60 80 1,8
80 2,0

- Lép boc phan cach:

+ Khi man chén kim loai va 16p 4o giap 1am bang kim loai khac nhau thi chung phai
dugc phan cach béng vo boc dang dun.

+ Lép boc phan cach nay co thé thay cho 16p boc bén trong hodc bd sung thém cho
16p boc bén trong.

+ Khong doi hoi vo boc phan cach khi da str dung céc bién phap dé dat duoc d6 kin
nuée theo chidu doc trong viing cua cac 16p kim loai

+ Vit liéu céu tao: PVC.
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+ Chét luong cua loai vat liéu sir dung cho 16p vo boc phan cach phai phu hop voi
nhiét do lam vi¢c cua cap.

+ Chiéu day danh nghia cta 16p v6 boc phan cach duoc lam tron dén 0,Imm gan
nhét va duoc tinh theo cong thure 0,02D + 0,6 mm nhung khong dugc nhé hon 1,2
mm véi D 1a duong kinh gia dinh duéi 16p vo boc phan cach tinh bang milimét.

+ Gia tri nho nhat khong dugc nhé hon 0,2mm so véi 80% gid tri danh nghia: tmin
>0,8tn — 0,2 (mm).

- Ao giap:

+ Ao giap 1am bang kim loai 1a Ao giap 1am bang kim loai dang dai bang kép.

+ Ao giap kiéu dai bang phai duoc quan theo kiéu xoan 6¢ thanh hai 16p sao
cho dai bang bén ngoai ¢ x4p xi chinh giira dé 1én khe hé ciia dai bang bén trong.
Khe hé giira cac vong lién ké cua ting dai bang khong duge vuot qua 50 % chiéu
rong cua dai bang.

+ Vat liéu: Dai bang phai la nhdm hodc hop kim nhdm. Dai bang thép phai duoc
can nong hodc can ngudi cod chét lugng thuong phém. Khi Iya chon vat liéu cho
4o giap, can phai dic biét luu y dén kha ning bi an mon khong chi vi an toan co
ma con vi an toan dién.

Chiéu day danh nghia cta biang quan dung lam 4o giap:

Puong kinh gia dinh dudi 16p 4o gidp [mm] .
- Chiéu day cua dai bang [mm]
Lén hon Nho hon va bang
30 0,5
30 70 0,5
70 0,8

Chiéu day danh dinh cta bang quan dung lam 4o gidp nén chon theo diy sau:
v/ Bing quan bang thép: 0,2 - 0,5 - 0,8 mm.
v Bing quan bang nhém va hop kim nhém: 0,5 - 0,8 mm.
Chiéu day biang quin dung lam 4o giap khong duoc thip hon gia tri danh
dinh 10%..
- Lo&p vo boc bén ngoai:
+ Cap phai c6 mot 16p vo boc bén ngoai duge dinh hinh bang phwong phap
dun.
+ Vit liéu cu tao: PVC loai ST2.
+ Chiéu day danh dinh cta 16p vd boc bén ngoai dugc lam tron dén 0,1mm gén nhét
va dugc tinh todn theo cong thirc 0,035D + 1,0mm nhung khong dugc nho hon
1,8mm vé1 D 1a duong kinh gid dinh dudi 16p vo boc bén ngoai.

Tap 1. Thuyét minh du 4n Trang 123



CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

+ Chiéu day nho nhat tai mot diém bat ky phai khong dugc thip hon 85% gia tri
danh dinh véi sai s6 16n nhat 1a 0,1 mm.
+ Bén kinh udn cong khi thir nghiém dién hinh: 15x(d+D)+5% véi d 1a duong kinh
161 va D 1a duong kinh ngoai cua cap.
+ Ky hiéu cap:
v Trén mat ngoai cta 16p vo boc bén ngoai, cach khoang 01 mét phai dugc in
ndi dong chir: Cap dién ap “12,7/22kV” hodc “20/35kV”+ vat liéu cach dién
“/” + vat li¢u ctua 16p vo boc bén trong + “/” + loai va vat li¢u lam ao giap +
“/” + vat liéu lam vé boc ngoai + “Cu -” hoac “Al-" + “3x” tiét dién rudt dan
dién st dung cho day pha [mm2] + Tén ctia nha ché tao + Nam ché tao.
v/ Danh déu chiéu dai:
Soi cép phai dugce dénh sb thir ty cach khoang mdi mét chiéu dai. S6 danh du
khong duoc dai qua 6 chir s6, chiéu cao ciia cac chit s6 nay khéng dugc nho
hon 5 mm.
MB&i banh cap c6 thé bit dau danh ddu chiéu dai tir mot sd nguyén bat ky. Khi
dugc quan vao banh, s nho nhat s& nam trong cung.
(3) Céc yéu ciu vé thir nghiém

- Dbi v6i cap ngam 22k V, thir nghiém thudng xuyén va dién hinh duoc thuc hién day du
theo cac phuong phéap va yéu cau thir nghiém quy dinh tai IEC 60502-2:2014..

- D6i voi cap ngam 35kV, thir nghiém thuong xuyén va dién hinh duoc thuc
hién diy du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-
2:2014. hoac IEC 60840-2020.

- Truong hop thir nghiém thuong xuyén va dién hinh dugc thuc hién theo IEC
60502-2:2014., cac hang myc thtr nghi€ém dugc thuc hién nhu sau:

+ Thtu nghiém thuong xuyén (routine tests):
Do dién tro rudt dan.
Thir nghiém phong dién cuc bd (¢ 1,73Uo).
Thir nghiém dién ap (dién ap thir nghiém tan s6 cong nghiép 3,5U0 trong 05 phut).
Thr nghiém dién trén vé cép (Electrical test on oversheath of the cable)
+ Thur nghiém dién hinh (type test):
Thtr nghiém dién tuan tu cac budc sau:
v/ Thtr nghiém udn, tiép theo 1a thir nghiém phéng dién cuc bd. Cudng do phong
dién (¢ 1,73Uo) phai dugc ghi lai.
v Do tgd.
v Thir nghiém chu ky nhiét, tiép theo 1a thir nghiém phong dién cuc bo.
Cuong do phong dién (¢ 1,73Uo) phai dugc ghi lai.
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v/ Thir nghiém xung, tiép theo 1 thir nghiém dién ap tan s6 cong nghiép
(dién 4ap thir nghiém tan sé cong nghiép 3,5U0 trong 15 phut).
v Thir nghiém dién ap trong 4 gid (dién 4p thir nghiém tn sé cong nghiép
4Uo).
+ Thu nghiém khong dién:
v Po chiéu day cach dién.
v Do chiéu day cta vo boc phi kim loai (bao gdm 16p v6 boc phan cach duoc
tao thanh bang phuong phap dun nhung khong duoc ké 16p boc bén trong).
v' Thir nghiém dé xac dinh tinh chit co hoc cta cach dién trude va sau khi 130
hoa.
v Thir nghiém dé xac dinh tinh chét co ctia vé boc trude va sau khi 130 hoa.
v/ Thir nghiém 130 héa bd sung trén cidc manh cap hoan chinh.
v Thir nghiém tdn hao khdi lugng cta vé boc PVC loai ST2.
v" Thir nghiém nén & nhiét d6 cao trén cach dién va vo boc phi kim loai.
v Thir nghiém tinh khang nut cta vé boc PVC (thur nghiém sbc nhiét-heat
shock test).
v' Thir nghiém tinh khang 6z6n cta cach dién EPR.
v Thir nghiém kéo gidn trong 10 nhiét cua cach dién EPR va XLPE (hot set
test).
v/ Thir nghiém hép thu nuéc cia cach dién (water absorption).
v’ Thtr nghiém chay lan trén mot cap (d6i voi vo boc loai ST2).
v Do ham lugng bot than den cua vo boc ngoai PE (v6 boc loai ST7).
v' Thir nghiém d9 co ngdét cua cach dién XLPE (shrinkage test).
v/ Thir nghiém do co ngét ddi véi vo boc ngoai PE (shrinkage test).
v' Thir nghiém tinh boc dugc ddi véi man chin cach dién
7.1.12. Hop diu cap ngam trung ap
7.1.12.1. Logi ngoai troi
(1) Yéu céu chung
1. Cau trac
Loai: Sir dung loai ngoai troi va c6 thé sir dung céc loai sau: Co néng; Co ngudi cong
nghé nhan-day; Co ngudi cong nghé co-rut.
Hop déu cap bao gom:
a. Tét ca cac vat tu can thiét dé khoi phuc lai cac 16p ciia cap ngdm nhu 16p man chin
16, cach dién, man chin cua cach dién, 16p boc bén trong, 16p boc phan céach, 16p gidp bao vé
va 16p v ngoai nham dam bao cau trac phan dau cap tuong duong vai cau tric cap duoc dau
noi.
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b. Chiéu dai ciia phan day tiép dia tdi thiéu 1a 600mm. Mdi mot pha cap phai c6 01

day tiép dia va co tiét dién dam bao:

> 16mm2 ddi véi cap tiét dién dén 120mm2
> 25mm2 ddi véi cap tiét dién tir 150mm2 + 300mm2
> 35mm? ddi véi cap tiét dién tir 400mm? + 630mm?>.
Céc vai lam sach va dung moi 1am sach.
Dau cap sau khi lip dat co thé van hanh ngay sau khi hoan tét lap dit.
M&i hop dau dap duoc dong gbi trong hop riéng biét. Bén trong hop phai c6 danh muc

chi tiét trinh bay loai va ) lugng vat tu mdi loai bén trong hop va ban huéng dan lép dat dau

cap.

2. Quy cach k¥ thuat cua cap dung dau ndi:

Loai: 22kV-1x630 mm? ; 22kV- 3x50mm?2 duoc san xuit theo IEC 60502-2.
Vit lidu lam 13i cap: Pong

Vat liéu cach dién: XLPE

Do day cua 16p cach dién:

- Dbi véi cap 12,7(U,)/22kV: 5,5 mm.

- Dbi voi cap 20(U,)/35kV: 8,8 mm.

Ngudi mua phai mo ta cy thé man chan kim loai (bang dong hay sgi dong) va tiét dién

cua loai cap can dau noi khi mua sam.

Lép gidp: Theo IEC 60502-2.

(2) Pic tinh k¥ thuit ciia hop dau cap

1. Théng sb k¥ thuat

a. Do bén dién ap & diéu kién kho 4,5U./05phit va/hodc 4Uo/15phit:

- Péi vé6i cap 12,7(Uo0)/22kV: 57 kVAC/05phat va/hodc 51 kVDC/15phit.

- Dbi voi cap 20(U,)/35kV: 90 kVAC/05phit va/hodc 80 kVDC/15phit.

b. D6 bén dién ap xung:

- D6i voi cap 12,7(Uo)/22kV: 125kV.

- D6i vai cap 20(U,)/35kV: 180k V.

c. Phong dién cuc bo: tdi da 10 pC & dién 4p 1,73U0o.

d. Kha nang 6n dinh nhiét trong 1s (nhiét do 161 trudc ngén mach la 23°C va nhiét do
161 & cuoi qué trinh ngan mach 1a 250°C, nhié¢t d0 méi truong tir 10°C dén 30°C): theo
tiéu chuan IEC 61442:2005 hodc tuong duong.

e. Khoang cach ro t6i thiéu: 25 mm/kV hogc 31 mm/kV.
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f. Pau cap co6 thé van hanh & vi tri u6t va dap ung thir nghiém theo do bén dién ap ¢

dicu kién uot.

2. Phu kién

a. Dbi voi hop dau cap 3x50 mm? ;3 dau cosses 50 mm?2,

b. D6i véi hop dau cap 1x630 mm?  : 1 dau cosses 630 mm?.

Nha san xudt hop ddu cap phai xac nhan chat lugng dau cosse cung cip kém theo hop
dau cap dam bao chat lugng, co6 thé sir dung véi1 hdp dau cap cung cap.

C6 thé st dung dau cdt (cosse) loai ép 1am bang dong/xu Iy ddng nhom, hodc loai xiét
birt dau bu 16ng lam bang vat li¢u ludng kim (bimetal)... v.v.

- Néu sir dung dau cét loai ép, s6 1 bat bu 16ng va khoang cach giira 2 16 bat bu 1ong tai
ban cyuc dau cbt quy dinh nhu sau: Cac loai cap c6 tiét dién tir 185mm? dén 630mm? st dung
dau cot (dau cot dang ép) c6 2 16 bat bu-long (tam giita 2 16 bat bu-long la 44,5mm).

- Néu sir dung dau cdt loai xiét bit dau bu 16ng, thi khong quy dinh cu thé vé s6 16 bat
bu-16ng ma ap dung theo thiét ké cu thé ctia nha san xuat. Pau cot phai phu hop vai tiet dién
va chung loai cap st dung.

- Cac dau cbt phai dam bao kha ning mang dong dién tai 16n nhat cua loai cap twong
ung.

(3) Céc yéu cu vé thir nghiém dién hinh

Thir nghiém dién hinh va trinh tu thir duoc thyc hién theo IEC 60502-4:2010 (TCVN
5935-4:2013):

A. Trinh ty thir 1:

1. Thir dién ap AC (4,5U0/5 phut) va/hoic DC (4Uo/15 phut) & diéu kién kho va uét
(AC or DC voltage test and AC (wet) test).

2. Thtr phong dién cuc bd ¢ 1,73Uo (Partial discharge).

3. Thtr dién ap xung & nhiét do 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 moéi truong khong khi (Heating cycles in air).

5. Thtr ngdm nudc (immersion test).

6. Thir phong dién cuc b ¢ nhiét dd cap cuc dai trong diéu kién van hanh va nhiét do
mdi trrong xung quanh binh thuong (Partial discharge at maximum cable conductor
temperature in normal operation and ambient temperature).

7. Thu dién ap xung (Impulse).
8. Thu dién ap AC ¢ 2,5U0/15 phut (AC voltage).
9. Kiém tra ngoai quan (Examination).

B. Trinh ty thu 2:
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1. Thir dién ap AC (4,5U0/05 phat) va/hoic DC (4Uo/15 phut) ¢ diéu kién khé (AC or
DC voltage).

2. Thir 6n dinh nhiét d6i véi man chan (Thermal short circuit (screen)).

3. Thtr 6n dinh nhiét dbi véi 18i cap (Thermal short circuit (conductor)).

4. Thtr dién &p xung (Impulse).

5. Thir dién &p AC ¢ 2,5U0/15 phat (AC voltage).

6. Kiém tra ngoai quan (Examination).

C. Trinh tu thi 3:

1. Thir dién ap AC (4,5U0/05 phit) va/hoic DC (4Uo/ 15 phiit) ¢ diéu kién kho (AC
or DC voltage).

2. Thir 6n dinh nhiét déi véi man chan (Thermal short circuit (screen)).

Hang muc nay c6 thé thir két hop voéi thir 6n dinh dong.

3. Thtr 6n dinh nhiét dbi véi 18i (Thermal short circuit (conductor)).

Hang muc nay c6 thé thir két hop voi thir on dinh dong.

4. Thu 6n dinh dong (Dynamic short circuit).

5. Thtr dién ap xung (Impulse).

6. Thir dién ap AC ¢ 2,5U0/15 phut (AC voltage).

7. Kiém tra ngoai quan (Examination).

D. Trinh ty thir 4:

1. Thir dién ap ¢ 1,25U0/1000h trong méi trudng swong mudi (Salt fog).

Kiém tra ngoai quan (Examination).
7.1.12.2. Loai trong nha:

(1) Yéu cau chung

1. Céu tric

Loai: Str dung loai ngoai troi va co thé st dung cac loai sau: Co nong (su dung loai

ngoai troi dé lap trong nha); Co ngudi cong ngh¢ nhan-day; Co ngudi cong nghé co-

rat.

Hop déu cap bao gom:

a. Tat ca cac vat tu can thiét dé khoi phuc lai cac 16p ciia cap ngam nhu 16p man chin

161, cach dién, man chan cia cach dién, 16p boc bén trong, 16p boc phan cach, 16p giap

bao vé€ va 16p vd ngoai nham dam bdo cau trac phan dau cap tuong duong véi cau triac

cap duogc dau noi.

b. Chiéu dai ctia phan day tiép dia tdi thiéu 1a 600mm. Mdi mot pha cap phai c6 01

day tiép dia va co ti€t dién dam bdo:
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> 16mm2 ddi véi cap tiét dién dén 120mm2
> 25mm?2 dbi v6i cap tiét dién tir 150mm?2 + 300mm?2
> 35mm? ddi vé6i cap tiét dién tir 400mm? + 630mm?
Céc vai lam sach va dung méi lam sach.
Dau cap sau khi lip dat co thé van hanh ngay sau khi hoan tét lap dit.
M&i hop dau dap duge dong goi trong hop riéng biét. Bén trong hop phai c6 danh muc
chi tiét loai va so lugng vat tu moi loai bén trong hop va ban hudng dan lap dat dau cép.
2. Quy cach k¥ thuat cua cap dung dau ndi:
Loai: 22k V- 1x630mm? ; 3x50mm2 dugc san xuat theo IEC 60502-2.
Vat liéu lam 161 cap: Déng
Vat liéu cach dién: XLPE, EPR
Do day cua 16p cach dién:
- Dbi vai cap 12,7(U,)/22kV: 5,5mm.
- Dbi véi cap 20(U,)/35kV: 8,8mm.
Ngudi mua phai mo ta cy thé man chan kim loai (bang dong hay sgi dong) va tiét dién
cua loai cép can dau noi khi mua sam.
Lop giap: Theo IEC 60502-2
(2) Pic tinh k¥ thuat cia hop dau cap
1. Théng sb k¥ thuat
a. D9 bén dién 4p & diéu kién kho 4,5U/05phut va/hodc 4Uo/15phit:
- Péi vé6i cap 12,7(Uo0)/22kV: 57 kVAC/05phat va/hodc 51 kVDC/15phit.
- Dbi vai cap 20(U,)/35kV: 90 kVAC/05phiit va/hodc 80 kVDC/15phiit.
b. D6 bén dién ap xung:
- Béi vé6i cap 12,7(Uo0)/22kV: 125kV.
- D6i vai cap 20(U,)/35kV: 180k V.
c. Phong dién cuc bo: t6i da 10 pC & dién ap 1,73U.
d. Kha nang 6n dinh nhiét trong 1s (nhiét do 161 trudc ngén mach la 23°C va nhiét do
161 & cudi qua trinh ngan mach 1a 250°C, nhi¢t d0 moi truong tir 10°C dén 30°C): theo tieu
chuan IEC 61442:2005 hoac twong duong.
e. Khoang cach ro téi thiéu: 20 mm/kV.
2. Phu kién
a. Dbi voi hop dau cap 3x50 mm?  : 3 dau cosses 50 mm?2,

b. D6i véi hop dau cap 1x630 mm?  : 1 dau cosses 630 mm?.
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Nha san xuat hop dau cap phai xac nhan chét lugng dau cosse cung cip kém theo hop
dau cap dam bao chat luong, c6 thé sir dung v6i hop dau cap cung cip.

C6 thé sir dung dau cot (cosse) loai ép 1am bang dong/xir Iy dong nhom, hodc loai xiét
but dau bu 16ng lam bang vat liéu ludng kim (bimetal)... v.v).

- Néu sir dung dau cbt loai ép, s6 1 bat bu 16ng va khoang cach gitra 2 16 bt bu 1ong tai
ban cuc dau cbt quy dinh nhu sau: Cac loai cap c6 tiét dién tir 185mm? dén 630mm? sir dung
dau cdt (dau cot dang ép) c6 2 16 bat bu-16ng (tdm gista 2 16 bdt bu-long la 44, 5mm).

- Néu sir dung dau cdt loai xiét but dau bu 16ng, thi khong quy dinh cy thé vé s 16 bat
bu-16ng ma ap dung theo thiét ké cy thé ctia nha san xuat. Dau cdt phai phu hop vai tiét dién
va chung loai cap st dung.

- Céc dau c6t phai dam bao kha ning mang dong dién tai 16n nhat cia loai cép twong
ung.

(3) Céc yéu ciu vé thir nghiém dién hinh

Thir nghi€ém dién hinh va trinh ty thtt dugc thuc hién theo IEC 60502-4:2010 (TCVN
5935-4:2013):

A. Trinh tu tha 1:

1. Thi dién 4p AC (4,5U0/05 phuat) va/hodc DC (4Uo/15 phiit) ¢ diéu kién kho (AC
and/or DC voltage).

2. Thur phong dién cuc bd ¢ 1,73Uo (Partial discharge).

3. Thu dién ap xung ¢ nhi¢t do 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 moéi truong khong khi (Heating cycles in air).

5. Thur phong dién cuc bo & nhi¢t dd cap cuc dai trong diéu kién van hanh va nhiét do
moi trrong xung quanh binh thuong (Partial discharge at maximum cable conductor
temperature in normal operation and ambient temperature).

6. Thu dién ap xung (Impulse).

7. Thir dién ap AC ¢ 2,5U0/15 phut (AC voltage).

8. Kiém tra ngoai quan (Examination).

B. Trinh tu thir 2:

1. Thir dién 4p AC (4,5U0/05 phuat) va/hodc DC (4Uo/15 phiit) ¢ diéu kién kho (AC
and/or DC voltage).

2. Thi 6n dinh nhiét di véi man chian (Thermal short circuit (screen)).

3. Thir 6n dinh nhiét d6i véi 16i cap (Thermal short circuit (conductor)).

4. Thu dién 4p xung (Impulse).

5. Thur dién ap AC ¢ 2,5U0/15 phuat (AC voltage).
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6. Kiém tra ngoai quan (Examination).

C. Trinh tu th 3:

1. Thir dién ap AC (4,5U0/05 phuat) va/hodc DC (4Uo/15 phiit) ¢ diéu kién kho (AC
and/or DC voltage).

2. Thir 6n dinh nhiét d6i v6i man chan (Thermal short circuit (screen)).

Hang muc nay cé thé thir két hop voi thir on dinh dong.

3. Thtr 6n dinh nhiét dbi v6i 18i (Thermal short circuit (conductor)).

Hang muc nay cé thé thir két hop véi thir 6n dinh dong.

4. Thir 6n dinh d6ng (Dynamic short circuit).

5. Thu dién ap xung (Impulse).

6. Thir dién ap AC ¢ 2,5U0/15 phut(AC voltage).

7. Kiém tra ngoai quan (Examination).

D. Trinh tu thir 4:

1. Thir dién ap ¢ 1,25U0/300h trong méi truong am (Humidity).

2. Kiém tra ngoai quan (Examination).
7.2. VTTB diéu khién béo vé

7.2.1. Yéu ciu vé thiét ké mach nhi thi

- Mdi hé théng bao vé, diéu khién, do luong co nguén cung cép riéng, nguén dong riéng,
mach chip hanh riéng. Cac ngudn cung cip duoc bao vé bang ap t6 mat va ¢ tiép diém phu
bao trang thai van hanh ra hang kep tin hiéu.

- Hé théng mach nhi thir trén cac thiét bi trong cung mot ngan 16 duoc két ndi dén cac
merging unit tai ti dau ndi trung gian (Mashaling Kios). Sau d6 cac merging unit nay sé trao
d6i dir liéu vé6i cac IEDs (Relay/BCU) duoc lip dat tai ta diéu khién va bao vé & trong nha,
tiét giam tbi da lugng cap nhi tht st dung.

- Hé théng mach nhi thir cia may bién ap hay khang dién (mach lam mat, mach diéu nac,
mach bao vé cong nghé....) duoc két nbi bang cap dong dén cac MU tai ti trung gian riéng
duoc lap dat ¢ ngoai troi.

- V&i mdi hé théng béo vé, c6 hai mach cit truc tiép tir Output cia MU.

- Thiét ké mach dau vao va dau ra ludn song song giita 2 MU dé dam bao tinh du phong
trong qua trinh 1am viéc cta thiét bi.

- Cac chirc nang F86, F74 1 cac chirc ning giam sat bang cau hinh trong role.

- Khi c6 tin hiéu F86, F74 tac dong, mach dong MC phai bi khoa.

- Dao cach ly, dao tiép dia va may cit v.v.. duoc thiét ké diéu khién c6 lién  dong an
toan cho ngudi van hanh va dap ung cac yéu cau van hanh lién dong hé thdng. Tat ca cac so
d6 lién dong phai tudn theo nguyén tic yéu cu an toan thé hién trén so do logic.
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- D6i v6i may bién ap: D6i voi thiét ké moi, khi thiét ké nhan tiép diém mach cat tir cac
role bao vé cong nghé yéu cau nhan tdi da qua 01 1an role trung gian (thoi gian tac dong
nhanh, céc role trung gian nay thiét ké lap dat tai ti trung gian cia MBA hay tu trung gian
cua khang dién).

- Tt ca cac mach nhj thi bao gém mach tin hiéu, diéu khién, lién dong, mach

- dong dién, mach dién &p ludn dugc thiét ké qua 2 khdi merging unit lam vi¢c song song
v6i nhau, dam bao tinh dy phong cho nhau trong trudng hop mat két ndi mot bo thu thap dir
liéu.

- Thiét ké s6 luong MU trén 1 ngan 16:

+ Ngin tong 110kV gom 2 MU mdi MU duoc trang bi s6 lugng kénh dong
(Ia,Ib,Ic,In) va kénh ap (Ua, Ub, Uc, Un) theo thiét ké dap tng du dung theo cac
mach chirc ning. Cac kénh ap dugc dau song song dé du phong cho nhau.

+ Ngan 10 MBA gém 2 MU méi MU duoc trang bi sb lugng kénh dong (Ia,Ib,Ic,In)
va kénh 4p (Ua, Ub, Uc, Un) theo thiét ké dap ung di dung theo cac mach chirc
ning. Cac kénh ap dugc ddu song song dé du phong cho nhau. Cac MU ciing
c6 kénh Analog Input mA, BCD dé chuyén ddi tin hiéu nhiét 36, OLTC.

+ Ngin 16 tong trung ap thiét k¢ 1 MU duoc trang bi s luong kénh dong
(Ia,Ib,Ic,In) va kénh ap (Ua,Ub,Uc,Un) theo thiét ké dap tmg du dung theo céac
mach chic nang. Kénh dong va kénh ap bén MU cua phia trung &4p nay duoc
dau ndi v6i kénh dong va kénh ap bén MU cua phia trung ap kia dé thuan tién
trong qua trinh stra chita 1 phia cia may bién 4p ma khong anh hudng dén van
hanh ctia may bién ap.

- Thiét ké cap mang Process Bus va Substation Bus:

+ St dung cap mang Lan duogc ¢ dinh 2 dau Tx,Rx, dung loai cap chéng chay,
chéng mdi mot, cap mang dugc di trong 6ng nhwa cimg loai xoan D25 nham
chéng dong vat xam hai ddm bdo an toan trong lién lac thong tin. Cac cdp mang
Lan phai dugc deo nhan tén va danh diu dia chi dau cudi 15 rang.

7.2.2. Ti bang diéu khién — bao vé
7.2.2.1. Cdc diéu kién va yéu cau chung:

1) bicu kién mai truong lam viéc cua thiét bi:

Nhiét 36 moi truong 16n nhat 45°C

Nhiét 36 moi truong nhé nhat 0°C

Nhiét do mdi truong trung binh nam 25°C

Khi hau Nhiét déi, néng 4m
Do am cyc dai 100%

D6 am trung binh 80%

Do cao lap dat thiét bi so vdi myuc nude bién DPén 1000m
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m) Yéu cau vé cung cap thong tin, thiét bi:

- Cac thong s k thuat cua céc thiét bi, phu kién dugc lya chon, d@é xuét phai thé hién r5
trén catalogue hodc trén ‘wel’)site chinh thirc cia nha san xuat, dé}m bdo tudn thu cac quy dinh
cua Nha nudc (so tai) ve tiet kiém nang luong, an toan chay no, moéi truong, sé hitu tri tug,
nhan mac v.v.

- Cac thiét bi cung cap 1a san pham mai 100%, c6 chimg chi xuat xir va chat lugng 1
rang, duoc ing dung cong nghé mai nhat va duogc san xuat khong qua 12 thang ké tir ngay dé
Xuat cung cép.

- Cac thiét bi, phu kién chinh dugc dé xuat (nhu: Cac IED, MCCB, MCB) phai cung cip
bién ban thir nghiém dién hinh theo cac tiéu chuan Viét Nam (TCVN) va Quéc té (IEC, IEEE)
tuong tng do cac don vi thu nghiém doc lap, c6 chirng nhan ISO/IEC 17025:2017 cua co
quan ching nhan qudc gia noi dit co sé thi nghiém thuc hién.

- Nha thau phai cung cap ddy du cac ban v& thiét ké mach nhi thir ctia noi b cac ti didu
khién, bao vé va ban vé& thiét ké mach nhi thir lién két trong hé thong diéu khién bao vé cua
TBA.

7.2.2.2. Cdc yéu cau chung vé cong tdc thiét ké, ldp ddt va yéu cau ky thudt chinh cia
cdc phu kién thuoc cdc tu bang dién:
1) Cic tiéu chuén ap dung:

Hé théng tu dién, cac role dién tir, [ED, MCB, MCCB... va cac thiét bj khac dugc san
xuét va thir nghiém theo mot hoac déng thoi céac tiéu chuan TCVN, IEC (cac phién ban maoi
nhat) hoic turong dwong, Quy pham trang bi dién 2006 va cac quy dinh k¥ thuat ctia Nganh,
cua Tap doan Pién luc Viét nam va cia Téng cong ty Pién lyc TP Ha N1 hién hanh:

- Quy pham trang bi dién: Phan IV: Béo vé va tu dong. Ky hi¢u: 11 TCN-21-2006, ban
hanh kém theo Quyét dinh s6 19/2006/QD-BCN ngay 11/7/2006 ctia Bo truéng B Cong
nghiép (goi tat 1a Quy pham trang bi dién 2006).

- Tiéu chuan qubc gia TCVN 6610-1, -2 (cac phién ban twong ung/tuong duong IEC
60227) vé Cap cach dién bang polyvinyl clorua c6 dién 4p danh dinh dén va bang 450/750
V.

- Tiéu chuan Viét Nam TCVN 5935-1:2013 (IEC 60502-1:2009) vé Cép dién luc cach
dién dang dun va phuy kién cép dién dung cho dién ap danh dinh tir 1kV (Um=1,2kV) dén 30
kV (Um=36kV)-Phan 1: Cap dung cho dién ap danh dinh bang 1kV (Um=1,2kV) dén 3kV
(Um=3,6kV).

- Tiéu chuan qudc gia TCVN 6613-1- (1, 2, 3) :2010 (IEC 60332-1-(1, 2, 3):2004) vé
Thir nghiém cap dién va cap quang trong diéu kién chay: Thir nghiém chay lan theo chiéu

thang dtmg d6i véi mot day c6 cach dién hodc mot cap.

Tap 1. Thuyét minh dy an Trang 133



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

% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746

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

- Tiéu chuan qudc gia TCVN 7994-1:2009 (IEC 60439-1:2004) vé Tu dién dong cit va
diéu khién ha ap-Phan 1: Tu dién dugc thir nghiém dién hinh va ta dién dugc thir nghiém dién
hinh tirng phan.

- Tiéu chuan quéc gia TCVN 6592 (cac phién ban/twong dwong IEC 60947) vé Thiét bi
dong cat va diéu khién ha ap.

- Thong tu 39/2015/TT-BCT ngay 18/11/2015 ctia Bd Cong thuong vé Quy dinh hé théng
dién phan phdi.

- Théong tu 25/2016/TT-BCT ngay 30/11/2016 ctiia B Cong thuong vé Quy dinh hé thong
dién truyén tai.

- Thong tu s6 30/2019/TT-BCT ngay 18/11/2019 ciia Bo Cong thuong, Thong tu sira doi,
bd sung mot s6 diéu ciia Thong tu sb 25/2016/TT-BCT ngay 30/11/2016, Quy dinh hé théng
dién truyén tai va Thong tu sé 39/2016/TT-BCT ngay 18/11/2015, Quy dinh hé théng dién
phan phéi.

- IEC 60664-1:2007 (phién ban 2.0:2007-04): Phéi hop cach dién cho thiét bi trong céac
hé thdng dién ap thap-Phan 1: Nguyén tic, yéu cau va thir nghiém.

- IEC 60947-1:2014 (phién ban 5.2:2014-09): Thiét bi dong cit va diéu khién dién ap
thap-Phan 1: Quy tic chung.

- IEC 60947-2:2015 (phién ban 5.0:2016-06): Thiét bi dong cat va diéu khién dién ap
thip-Phan 2: Aptomat.

- IEC 60947-3:2015 (phién ban 3.2:2015-07): Thiét bi dong cit va diéu khién dién ap
thap-Phan 3: Cong tic, dao cach ly, cong tac-dao cach ly két hop cau chi.

- IEC 60947-4 (cic phan): Thiét bj dong cit va diéu khién dién ap thap-Phan 4: Cong-
tac-to (khoi dong tir) va bo khoi dong dong co.

- IEC 60947-7-1: 2009 (phién ban 3.0:2009-04): Thiét bi dong cat va diéu khién dién ap
thap-Phan 7-1: Thiét bi phu tro-Hang kep dau ni cho day dan dong.

- IEC 61810 (cac phan va cac phién ban): Role dién tir.

- IEC 60255 (cac phan va cac phién ban): Role do luong va thiét bi bao vé.

- IEEE Std C37.90: Tiéu chuén cho role va hé thdng role bao vé hé thong dién.

- IEC 61850 (cac phan va cac phién ban): Mang va hé thong vién thong trong ty dong
hoa dién luc.

- IEC 62482: 2014 (phién ban 1.0:2014-10): Quan 1y hé théng bao dong cho cac diy
chuyén cong nghiép (dp dung cho thiét bi bdo tin hiéu).

- IEC 61000-4- (cac phién ban): Tuong thich dién ttr (EMC).

- IEC 60529: Cip bao vé bang vo ngoai.
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- Quyét dinh s 2896/QD-EVN-KTLD-TD ngay 10/10/2003 cua EVN vé tiéu chuin k¥
thuat ctia hé thong diéu khién tich hop, cau hinh hé théng bao vé, quy cach k¥ thuat cua role
bao vé cho dudong day va TBA va cac vin ban diéu chinh, sira d6i sau nay.

- Quy dinh vé cong tac thiét ké du an ludi dién cap dién ap 110kV-220kV trong Tong
cong ty dién lyc TP Ha Noi ban hanh kém theo Quyét dinh sé 4896/QD-EVNHANOI ngay
31/05/2025.

- Céc bo tiéu chuéan ky thuat vat tu, thiét bi cao, trung, ha ap, hé théng nguén tu dung AC,
DC... va c4c vin ban, thong bao, diéu chinh, b6 sung cia EVN va ctia Tong Cong ty Dién luc
TP Ha Noi hién hanh.

2) Yéu ciu chung vé cong tac thiét ké hé thong ti bang dién:

- St dung déng bd kiéu ta CRP cho céc ngan 19 cép dién ap 110kV, mdi ta duoc thiét ké
cho mot ngan 19.

- Tu CRP ngin MBA 110kV phai tich hop luén chirc ning ta diéu khién xa MBA (RCC)

- Trong moi trudng hop, phai tinh toan, bé tri cac ti c6 chirc ning diéu khién (CRP, CP,
hodc RCC) ndm & vi tri & ngudi van hanh d& dang quan sat nhit c6 thé.

- Céc ti str dung dé l1ap dat trong nha c6 két cdu 14 loai tii kin, lam bang thép tim c6 chiéu
day > 2mm; son tinh dién mau ghi sang (RAL 7035), cip bao vé tdi thiéu dat IP41.

- Céc tu str dung dé 1ap dat ngoai troi cling co két cdu 14 loai ti kin, 1am bang thép khong
gi ¢6 chiéu day > 2mm (nhu ti MK, ti LCC); thiét ké phan méi c6 kha nang chdng nude va
chéng ngung dong nudc; téng thé than ta dat cap bao vé tdi thiéu IP55 (trir nhing vi tri duoc
thiét ké dé thong khi va thoat hoi am néu c¢d y dé nudc xam nhap).

- Céc ta trong nha va ngoai troi c6 b tri cira thong khi cho khong khi dbi Iuu khi bo siy
hoat dong, cac ctra thong khi c6 luoi chin con trung va tam loc bui.

- Céc ti trong nha va ngoai troi phai dugc lap bo dién tré sdy va dén chiéu sang ndi bd
(dugc quy dinh cu thé tai Tiéu chuan nay).

- Tam day cta céc ta co thé thao roi, da dot dap cho san cac 16 dé lip cac bo dai dc xiét
cd cap (cable glands) va ludn cap nhi thir; sé lugng, kich thude 16 cho ph hop véi chung loai
va s0 luong cap theo thiét ké va c6 du phong téi thiéu 20%.

- Bén trong mdi tu lap it nhat 01 thanh ndi dat bang dong, tiét dién >70mm?, vi tri nam
gan dudi day ta, co chiéu dai doc theo bé ngang cua tii. Trén thanh ndi dat c6 khoan sén it
nhit 02 16 ®10 dé lap day tiép dia ti voi hé thong tiép dia cta tram va it nhét 20 156 ®6 néu
1a tii 6 chiéu rong > 800mm, da co sin bu-16ng, dai dc, vong dém (phang va vénh) dé lap cac
day tiép dia ndi bd mach nhi thir cua t; véi cac ti ¢6 chiéu rong <800mm, sb luong 16 khoan
theo tinh toan. Tiép dia vo ti, canh cira ti duoc ndi dat vao thanh dong tiép dia chung cia ti

nay.
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- Tai bbn goc dudi chan dé cac ta dugc khoan sén t6i thiéu 04 16 ©14 dé c¢b dinh t xudng
gi4 d& hodc bé dd khi lap dat to.

- Trén néc mdi ti CRP, CP, RP, RCC phai bb tri toi thiéu 02 moc treo (thong thudng cd
hinh tron vong xuyén) dé phuc vu cong tac van chuyén, lap dit.

- TAm lép thiét bi & mat trudce cua céc tu diéu khién, bao vé lép dat trong nha (CRP, CP,
RP, RCC) dugc thiét ké 01 16 co nip che, b tri & phia dudi to, 1éch vé 1 phia dé phuc vu ludn
day do cua thiét bi thi nghiém trong qua trinh thir nghiém.

- Cac canh tu ma yéu cu phai mé ra dugc thi st dung loai ctra ban 18, cira c6 thé mo véi
goc mé > 135° va c6 trang bi khod tay cam. Mt trong cta canh cira phia sau cac tu co thiét
ké thém 01 ngan dung, kich thudc phi hop véi kho gidy A4 dé chira dung ban vé hodc 1y lich
van hanh cta ti (theo nhu cau ctia ngudi sir dung).

(3)  Céch bb tri thiét bi, phu ki¢n bén trong cac ti:

a. Cdch bé tri thiét bi, phu kién chung ciia cdc ti dién:

Céch bd tri cac thiét bi, phu kién chinh theo hinh hoc khong gian trong cac tu diéu khién,
bao vé nhu sau:

- Céc trang thiét bi do luong, diéu khién, bao vé chinh duoc lap & phia trén cua ti.

- Bo dién tro sy lip & dudi cing cua tu, co ludi bao vé va lap & khoang cach phu hop dé
tranh d6t nong cap nhi thir va phu kién 1an can.

- Thanh d6ng ndi dit chung trong ti dudc lap & phia dudi day ta, dam bao sy thuan loi
cho viéc dau ndi tiép dia 16p man chin cua cac cap nhi thir vao/ra ciia ti.

- Cac mang nhua di day ldp doc hai bén vach ta hodc lap dit ngang trong ti, xen k& giira
cac thiét bi phu kién cua tu, khoang cach lép dat cac mang nhya phai dam bao thuan tién cho
viéc lép dit cac day dan noi bo va cap kiém tra dau ndi vao cac hang kep, thiét bi, phu kién
trong tu.

- Toan b cac day dan trong ndi bo ti déu phai dugc dat trong cdc mang nhya di day phu
hop, ké ca cac day dan ¢ doan trudc khi ndi vao chan diu céac role va chan diu cac phu kién.
Chiéu dai cia cac ddy dan trong ndi bo ti phai c6 do dai vira du dé khi két thanh bui va di
trong mang nhya dugc gon gang, khdng bi chéng chéo; cac dau day nhi thtr dy phong, hodc
phai tach ra phai dugc boc kin bang bing cach dién ha ap.

7.2.2.3. Yéu cau co ban vé thiét ké mach dién va trang bi phu ki¢n trong néi bé cdc

>

tu:
1 Yéu cau co ban vé thiet ké mach dién:
a. Yéu cau vé kha nang dw phong cua cac logi bdo vé:

- Trong ndi b cac tu di€u khién, tu bao vé, ti dau day trung gian, cdc hang kep nguon
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AC, DC bb tri riéng bi¢t thanh cdc cum hang kep doc lap nhau.

- Hé théng diéu khién, bao vé cta mdi MC s& dugc cip tir hai ngudn: Mot ngudn cho
cudn dong va cudn cat 1 (ngudn sb 1), mot ngudn cho cudn cit 2 (nguodn sd 2). Truong hop
may cét trung ap chi 6 01 cudn ct thi sir dung chung tir nguén sd 2.

- Mach cép ngudn cho céc bao vé chinh tir ngudn sd 1, cac bao vé du phong tir ngudn s 2.
Luu y ddi véi ngan 10 téng, ngan 10 phan doan trung 4p thi bao v€ trén ngan nay la bao v¢ du
phong va cap ngudn tir ngudn s6 2.

b. Yéu cdu vé thiét ké, lip dat, ddu noi cdc thiét bi, phu kién va mach di¢n trong nji bj

>

tu:

- Day dan ndi bd va cap dién tir bén ngoai dau ndi ra/vao ta phai qua cac hang kep cia
ti. Mdi hang kep chi sir dung cho 01 mach dan (gom 01 day di vao va 1 day di ra); truong
hop dic biét, cho phép mét phia hang kep dau tdi da 02 dau day nhi thir. Trudng hop phai nbi
chum lién tiép cac mach chung (mach common), phai sir dung loai hang kep c6 cac cau du
d6ng bo cho cac mach chung can dau lién thong v6i nhau.

- Truong hop st dung cép nhi thu dé d4u ndi cac mach cép nguén AC hodc DC, phai st
dung cap riéng va khong dugc phép di chung mach nguén AC va DC trong cling mot soi cap.
Ngoai ra, khong duoc phép sir dung cac rudt dan dy phong cua cac cap cip ngudn AC, DC
va cac cap cua mach dong luc khac, dé dung cho mach diéu khién, bao vé, lién dong, tin hi¢u.

- Cac mach dong, mach &p va mach cit trude khi vao, ra tung role bao vé k¥ thuat sb phai
di qua khoi thir nghiém (test block). Phai dam bao sao cho trong truong hop can thiét, nguoi
sir dung c6 thé thi nghiém timg role riéng biét cia mot ngan 16 ma khong can phai c6 1ap ngin
10 do6 ra khéi van hanh.

- Néu st dung cac mach ty dong lya chon dong di¢n, di¢n ap, mach cit cua bao vé (cac
mach 14t) cho nhu cau chuyén doi tr dong dé do ludng, chuyén ddi ngin may cit vong hoic
cac nhu cau tuong tu, thi phai st dung céc role latching.

- Cac mach cép nguén, mach dong, mach 4p, mach chép hanh cuda tirng thiét bi diéu khién,
bao vé, do ludng phai di riéng ré va ddu ndi qua hang kep, bo test block (ké ca trudong hop
dau ndi 1én théng mach dong dién gitra cac role v6i nhau (thuong goi 1a mé dudi role) ciing
phai d¢au ndi qua hang kep), khong cho phép dau nbi kiéu lién thong tir chan diu thiét bi nay
sang thiét bi khac.

- Céc thiét bi, phu kién trong céc ti di¢n dugc ga‘in chic chén vao khung tu hodc mat ta
theo cach bb tri dd néu trén. Viée bd tri cac thiét bi, phu kién phai cho phép dé dang tiép can,
kiém tra, thay thé ma khong phai thao d& cac thiét bi, phu kién khac 1an can.

c. Yéu cau vé cdach ddnh so, dit tén va sé lwong cdc hang kep ciia cic mach nhi thie:

- Hé théng hang kep phai dugc phan chia thanh ting cum riéng biét, doc 1ap nhau theo
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cac chuc nang. Pugc danh sb, dat tén rd rang cho tung hang kep va tung cum bﬁng vat liéu
khong bi phai md trong qua trinh sir dung va dam bao sy thong nhat nhu sau:

+ Cym hang kep ding cho mach nguén (vi du: XACx, XDCx).

+ Cum hang kep dung cho mach diéu khién lién dong dong, mach cit s6 1, mach cit va
khoa s6 1 (lockout 1) cia MC (vi du: X1xx).

+ Cym hang kep dung cho mach cit s6 2, mach lockout 2 cia MC (vi du: X2xx).

+ Cum hang kep dung cho mach DCL, DTD (vi du: X3xx).

+ Cym hang kep ding cho mach dong dién thir cip (vi du: X4xx).

+ Cum hang kep ding cho mach dién ap thir cap (vi du: X5xx hoidc X5x), trong d6 phai
phan biét 16 cac mach dién ap trong hé thong mach bus link; vi du X500+X509) v cac mach
dién 4p ndi bd cua riéng tu do (vi du: X51+X59).

+ Cym hang kep dung cho mach tin hiéu dau vao (input) bd BCU (vi du: X6x).

+ Cum hang kep cdc mach trang thai, chi thi (vi du: X7xx).

+ Cum hang kep dung cho mach input céc role bao vé cia ngan 16 do, phuc vu cac yéu
cau ty dong hoa (vi du X8xx).

+ Cum hang kep phuc vu mach bus link tin hi€u, trang thai gifra cac tu (vi du: X9xx).

+ Cum hang kep dung cho cic mach tin hiéu SCADA dbi v6i cac tram diéu khién kiéu
truyén thong ¢ str dung ti RTU, Modbus/RTU (vi du: X0xx); néu 1a tram diéu khién tich
hop mirc nhi thir, dong bd sir dung role c¢6 chuan truyén thong IEC 61850 va hé théng DCS
thi khong 1ap cac hang kep nay.

*Luuy:

- Viéc dénh s6, dit tén cac hang kep wu tién ldy tén theo thiét bi nhét thu.

-S4 luong hang kep ctia mdi cum phai dam bao du dé d4u ndi cac mach dién theo thiét
ké va c6 du phong tdi thiéu 20%.

d. Yéu cdu vé bdo vé chong ngin mach mach nhj thie:

Céac mach cap ngudn, mach dién ap tht cdp cua cac VT phai c6 MCB, MCCB béo vé
chéng ngén mach. Phai st dung ding chung loai MCB, MCCB cho mach dién AC hodc DC;
cac MCB, MCCB phai c6 tiép diém phu dé giam sat trang thai d(’)ng/cét va mach tin hiéu nay
phai dua ra hang kep chung trudce khi giri tin hiéu t&i cac thiét bi giam sat.

e. Yéu cau vé thiét ké mét sé mach giam sat, lién dong chinh:

- Céc cudn cit cua cac MC tur cép dién 4p 110kV phai dugc trang bi role gidm sat cudn
cit (F74) riéng biét, cac cudn cit ciia cac MC trung 4p thi khong bét budc co role F74 riéng
nhung role bao vé ctia ching phai c6 chic ndng giam sat cudn cit (74); viéc su dung role

giam sat cudn déng cho cac MC thi tily theo yéu cau cia so d6 phuong thirc diéu khién, bao
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v€ cua tram.

- Mach dong ctia cac MC déu phai thong qua role (hodc chirc ning) giam sat cudn cit
(F74) va mach dong ctia mot MC phai duoc khéa lai khi co tin hiéu hu hong cudn cat cia MC
do.

- Mach déng MC tir chire ning tw dong dong lai chi dugc lién dong qua tiép diém cua role
giam sat cudn cat (F74) va role lockout (F86) rdi tdi thang cuén dong MC, khong thiét 1ap mach
lién dong cimg hodc mém voi cac DCL nhu mach dong MC bang tay dé dam bao do tin cay.

- Pdi véi cac thiét bi dong cat nhu MC, DCL, DTD kiéu lip roi ngoai troi, bat bude phai dugc
thiét ké mach lién dong ctiing cho cac mach thao tac béng dién tai chd va tir xa, dé chéng thao tac
nham béng dién (nhu mach lién dong gitta DCL v&i MC, gitta DCL véi DTD, gitta DTD véi tinh
trang duong day dang mang dién ...). Riéng cac thiét bi dong cit hop bd (nhu hop bd GIS, hop bd
compact cao, trung ap hodc ti hop bd trung ap cach dién khong khi), thi mach lién dong cung
theo quy trinh cong nghé ctia nha san xuat.

- Céc hé thdng bao vé ciia MBA luc va cac ngan MC tir cdp dién ap 110kV tré 1én phai
duogc trang bi role lockout riéng bi¢t, cac ngan 1o trung &p thi khong bt bude nhung role bao
v€ cua chung phai c¢6 chirc nang lockout (86); khi mdt chirc ndng bdo vé hoat dong ma c6 tac
dong chuc ning lockout ctia chung thi mach dong cac MC lién quan phai dugc khoa chong
dong lai cho dén khi duoc gidi trir (reset); chirc ning lockout trong role bao vé phai dap tmg
viéc reset duoc tai chd va tir xa qua hé théng SCADA.

- Vi mdi hé théng bao v¢ cua nhitng ngan 10 dugc lép role lockout riéng bi¢t, thi ching
phai duoc thiét ké mot mach cat truc tiép tir role bao vé va mot mach cét thong qua role
lockout. S6 luong role lockout ldp cho mdi ngan thiét bi, phai tuan thi quy dinh yéu cau k§
thuat hé théng role bao vé va ty dong trong nha may dién va TBA hién hanh.

- Riéng v&1 MBA lyc, phai trang bi tbi thiéu 02 bo role lockout, trong d6 01 bo cho cac
bao v¢ dién, 01 bd cho cac loai bado vé ndi b MBA (con goi 1a bao vé cong nghé nhu role
hoi, dong dau, ap luc, nhiét d ...).

- Mdi loai bao vé ndi bd MBA s& cép tin hiéu cho 01 role trung gian nhan tiép diém, st
dung loai role trung gian c6 thoi gian tdc dong nhanh < 10ms; céc role trung gian nay dam
bao thyc hién ding va dii cac chirc ning di cat, khoi dong chirc nang SOBF MC céc phia, gt
tin hi¢u tdc dong 1€n h¢ théng SCADA, déng thoi kich hoat chitc nang ghi su ) trong role
so léch MBA (co ban tdi thiéu phai guri 01 cidp tiép diém vao role lockout di cat truc tiép MC
céc phia MBA, 01 cip tiép diém giri vao input role bao vé so 1éch MBA dé di cat dong thoi
MC céc phia MBA va ghi chyp ban ghi sy kién/sy b, 01 cap tiép diém gui tin hiéu vao input
BCU dé dua tin hiéu tac dong 1én hé théng diéu khién may tinh).

f. Yéu cau vé thiét ké mach bdo vé ché'ng hw hong mady cit (50BF):
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- Mach khoi dong bao vé chéng hu hong may cat (Start SOBF) phai dugc 1ay truc tiép tir tin
hiéu di cat trong ndi tai role (theo tiép diém dau ra cta chinh role d6, théng thudng dugc gén bang
bién “General Trip”), truong hop role bao vé ciia mach bao vé nay khong tich hgp chirc ning
50BF ma phai gt tin hiéu Start SOBF sang role cia mach bao v¢ khac c6 chirc nang S0BF, thi
phai d4u nbi mach Start 50BF d6 tryc tiép tir tiép diém dau ra cua role ndy véi dau vao input clia
role kia; trong ca 2 truong hop trén, khong duoc diu ndi mach Start S0BF thong qua role trung
gian dé dam bao do tin cay va thoi gian tac dong.

- Dbi v6i mach 50BF di cit cip 2 ciia bat ky MC nao trong TBA 110-220kV phai duoc thiét
ké dé c6 thé cat dugc tat ca cac MC lién quan dang cap ngudn dén MC gui tin hiéu bao vé 50BF.

- Cu thé mot s6 mach 50BF di cit cép 2 trong TBA 110kV nhu sau:

+ Mach 50BF di cit cép 2 cua ngan duong day hodc ngan lién lac thanh céi 110kV, di cat MC
tong 110kV ctia ngan MBA luc trong TBA 110kV, phai thiét ké mach cit riéng biét d&én MC tong
110kV, khong dugc giri tin hidu tac dong do 50BF vao role lockout ciia MBA 1am cét ca cac MC
tong hodc MC lién lac phia trung ap khong phai 1a phia cdp ngudn cho MBA (vi du tin hi¢u 50BF
ctia bao vé thanh cai 110kV, thi chi cat rieng MC tong 110kV ciia MBA, khong giri cat vao role
lockout 1am cit ca MC tong phia 35kV va 22k V).

+ Mach 50BF di cit cip 2 cia MC tong trung ap (cudn trung ap 1), duoc thiét ké dé guri cat
MC tong cac phia MBA (bao gom MC tong 110kV va MC tong trung ap 2 con lai néu co).

+ Mach 50BF di cit cip 2 ctia cac xuét tuyén trung ap, dugc thiét ké dé giri cit MC tong cua
thanh cai ma xut tuyén d6 dang ddu ndi va MC lién lac thanh cai trung 4p lién quan.

g. Yéu cdu vé thiét ké mach bdo tin higu:

- Céc Iénh cit tir role bao vé phai duoc giam sét tai chd va trén hé thong SCADA (thong qua
cac by bao tin hi¢u (annuciator) ddi véi cac tram diéu khién kiéu truyén théng c6 strdung tu RTU,
hodc théng qua cac IED c6 chuan truyén thong IEC 61850 két ndi v6i may tinh giao dién diéu
khién tai tram (HMI) va hé thong SCADA).

- Tt ca céc tin hiéu tic dong cua role bao vé va céc tin hiéu giri/truyén cit (send, receive)
nhu: Start SOBE, 50BF, bao vé so léch doc dau dbi dién (F87L), bao vé truyén tin (F85)..., déu
phai dugc ghi nhan tai role nhén/xuét tin hiéu va trén hé théng SCADA.

2) Yéu cau vé trang bi mét s6 cac phu kién co ban trong ndi bd cac ti dién:

a. Thiét bi bdo tin hiéu:

- Phai sir dung dong bo cac IED ¢6 chuan truyén thong IEC 61850, cac IED c6 dén bao
tin hiéu hodc man hinh hién thi, duoc thiét ké két ndi véi may tinh didu khién tram
(DCS/HMI) va khong str dung céac bg bao tin hi€u (annuciator).

b. Cdc dong ho do lwong:
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- Phai sir dung dong bo céc role, BCU (IED) ¢6 chuan truyén thong IEC 61850 va khong
dung cac dong hd do ludng c6 chuan truyén thong.

¢. Phu kién sdy va chiéu sang:

Trong mdi t dugc trang bi bd séy, dén chiéu sang va b cam; str dung nguén dién tir dung
xoay chiéu 1 pha 220V cép cho cac phan tir ndy va c6 lip MCB bao vé chdng ngin mach,
thong s6 co ban ciia cac phu kién nhu sau:

-Bo séy c6 cong suét trong khoang 50W + 100W dugc diéu khién tu dong béng cac bo
diéu khién nhiét (thermostat), c6 dai diéu chinh nhiét d6 co ban tir 5°C+ 40°C.

- Pbi véi cac bd thermostat cua cac ti lép dat ngoai tro1 (ta MK hoac cac tu diéu khién,
bao vé khac), phai str dung loai ¢6 chirc nang diéu khién theo nhiét 46 va do am, dai diéu
chinh nhiét d co ban tir 5°C+ 40°C, dai diéu chinh d6 4m co ban tir 10%+ 80%.

- Bén chiéu sang c6 thé st dung dén compact hodc dén LED 4anh sang tring, bat tit qua
cong tic kiéu hanh trinh gian vao canh cira trude va sau cua tu.

- O cam dién sir dung loai 6 cam 2 chéau (kiéu C hodc F theo tiéu chuan ciia Co quan quan
Iy thuong mai quéc té€ Hoa Ky-ITA), thong s6 co ban 220-240VAC/10-16A.

7.2.2.4. Yéu cau ky thudt co ban cua cdc vat tu, thiét bi, phu kién hé thé'ng nhi thu
(1) T diéu khién bao vé ngin MBA T3
- Kiéu ta: Ty ding.
- Piéu kién van hanh: Trong nha.
- Kich thudc tiéu chuan (cao x rong x sau): 2200x800x800mm (truong hop dic biét,
chiéu rong cua ti cho phép 16n hon va phai duoc su chip thuin cua ta dau tu).
- Mt trude, 16p bén ngoai co cira kinh mé kiéu ban 1& va khoa tay cam.
- Lép bén trong cira mit trude kiéu tim phang, c6 chia nho thanh timg tam co thé théao
roi, trén do la‘ip cac role bao v¢ va cac phu kién khéc.
- Mit sau kiéu tAm phang, mé ra bang ban 1& va khoa tay cam.
- Tu phai duoc trang bi BCU dé thyc hién thu thap tin hiéu SCADA (giam sat, diéu
khién ngan 16) va khong can trang bi b béo tin hiéu (annunciator).
- Tram KTS, tt DPKBYV sé& diéu khién tir man hinh LCD, nat bAm diéu khién  trén
mit trude ciia BCU, c6 thé du phong viéc diéu khién duong tht 2 trén 1 ro le cta ngan 10:
Dbi véi ngan MBA 1a BCU+F67.
- Cach b tri thiét bi, phu kién bén trong tu 4p dung nhw da huéng din & phan quy dinh
chung néu trén va tham khao ban v& co ban mit trudc cta t theo nhu ban  vé thiét ké.
- Hé théng ro le diéu khién bao vé duoc ap dung theo ti€u chuin cta tram bién ap truyén
thdng va dap ng thém mot sd tiéu chun k§ thuat sau:
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+ Viéc céc thiét bi chinh duogc st dung phai linh hoat va dam bao tinh lip l4n.

+ H trg cac ki€u giao tiép: IEC61850-9-2 va IEC61850-8-1

+ Cong nghé ap dung: Process bus véi toc do >1000Mbps

+ S6 lugng cong két ndi process bus: 02

+ S6 luong cong két ndi station bus: 02

+ Cac chuc ning phai duoc doc 1ap véi cac goi Sample Value. Chirc ning lién quan dén
sample value nao ma géi sample value khac bi 16i ciing khong bi block function.

+ Céac IEDs diéu khién va IEDs bao vé c6 ché do cau hinh ty dong lya chon két ni ti 02
bd MU hoic giai phap twong duong, dam bao khi mat két ndi dén 01 bo MU thi IEDs
s& tr dong chuyén sang két ndi t6i bd MU con lai va qua trinh chuyén doi khong dugc
anh hudng dén chirc ning didu khién, bao vé dang van hanh.

+ Cac IEDs khong yéu cau trang bi khdi input mach dong, mach di¢n ap, chi trang bi $6
luong binary input, binary output phi hop theo thiét ké tai ti diéu khién bao vé va dam
bao du phong 20%. Cac binary input, binary output dugc str dung cho cac muc dich sau:

= Binary Input: Tin hiéu bao hu hong thiét bi khac trong cling ti diéu khién bao vé; tin
hiéu On/Off bao vé; tin hiéu lya chon nhém chinh dinh; tin hiéu lya chon ché do tu
dong dong lai; cac tin hidu can thiét khac theo thiét ké.

= Qutput: Guri tin hi¢u truyén cat; guri tin hi¢u dén canh bdo tai t diéu khién bao vé.

+ Cac ban tin GOOSE phuc vu cho lién dong diéu khién, bao vé lién ngin duogc két ndi
qua mang Station Bus.

+ Céc tin hi€u khoi dong chiic ndng tai cac thiét bi IED khac c6 thé duoc gui thong qua
mang station bus.

<  Bang thong sb k¥ thuit Ro le bio vé so 1éch MBA (F87T)
STT Mb ta Yéu ciu

1 | Tiéu chuén 4p dung IEC60255

IEC 61850-9-2

IEC 61850-8-1

Process Bus véi toc d6 1000Mbps
2 cong két ndi Process Bus
C6 thé import t6i thiéu 8 Sample
3 | Cong ngh¢ 4p dung value

C6 thé Import nhiéu goi tap tin tir
cac IEDs va MU ma khong lam
nghén, hay cham tdc do trao doi.

2 | Ho tro cac kiéu giao tiép
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STT M0 ta Yéu chu

IEC 62439-3:2012 PRP (ports 1
and 2); IEC 62439-3:2012 HSR
(ports 1 and 2); or Point-to-Point
(ports 1 to 8)

Kiéu két n6i mang

4 | Cong két ndi mang Lan 2

4 K¥ thuat s6 va c6 man hinh hién
5 | Kiéu thi LCD
6 | Ngudn cung cip 150 - 240VDC

Céc chtrc nang phai dugc doc lap
voi cac g6i Sample Value. Chuc
8 | Cac churc nang: ning lién quan dén sample value
nao ma goi sample value khac bi
16i ciing khong bi block function.

+ MBA 3 pha 3 cudn day tro 1én

+ Ro le phai tich hgp chltc nang
bao vé so 1&ch ¢6 ham cho 3 cudn
trg 1én véi ti s6 ¢ dinh hay thay
d6i, st dung dit tinh f ( Ibias,
Idiff) mot hay hai do déc co thé
thay doi duoc diém giao nhau va
gia tri khoi dong nho nhét.

- Ro le phai tich hgp chirc ndng
8.1 | Bdo vé€ so 1éch MBA (F87T) giam hay ngin chin séng hai bac
2, 3 va 5 dé tranh ro le so léch c6
ham tac dong khi dong xung kich
hodc trong diéu kién qué kich tu;
thanh phan phat hién séng hai bac
5 dé canh bao nguoi s dung
trang thai qua kich tu.

- Ro le phai bao gém bao vé
khong ham cit nhanh d6i véi cac
su ¢ bén trong.

8.2 | Bao vé cham dét han ché (F87N) + Tbi thiéu 2 phia MBA

+ Bdo v€ qué dong cac phia MBA

+ Ddc tinh bao v¢ doc lap Vélv phu
thugc (nguoi st dung co6 thé lya
chon)

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

8.3 + C6 it nhit 3 cip tac dong
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STT Mb ti Yéu clu
+ bdo v¢€ qua dong cac phia MBA
_ o 4 Dic ¢ A 1A+
2.4 Béo v€ quéa dong dién cham dat cat nhanh va co thl?éic g;nigiazgiggc lczp t\},l% Iiﬁl;
“* | thoi gian (FSON/S1N) ¢ g Hng ;
chon) ) ’
+ C¢ it nhat 3 cap tac dong
8.5 | Bao vé qua tai MBA (F49) Yéu cau
8.6 | Bdo vé€ qua dong thur ty nghich (F46) Yéu cau
8.7 | Bao vé qua kich thich (F24) Yéu cau
8.8 | Poluong (U, 1, P,Q...) Yéu cau
8.9 | Ghi chup su ) >8
8.1 | Ghi sy kién Yéu cau
8.11 | S6 nhém chinh djnh >4
8.12 | Cac churc nang khac Néu cu thé
9 | S6 luong dén LED >16 va lap trinh duoc
12 | Giao thirc truyén thong
+ SO luong: >2 Céng quang cho
12.1 | System Interface (rear port) Process Bus c6 hd trg PRP/HSR
+ S6 lwong: >1 Cong RJ45 cho
Station Bus
+ Giao thuc: IEC61850-9-2,
IEC61850-8-1 Ed 2.0, VLAN
802.1Q
12.2 | System Interface (font port) Cong USB/RS232/RJ45
Chuang nhén dap ung theo tiéu chuan IEC )
13161850 do t6 chirc dugc UCA chap thuén (bao | Yéu cau
gom file transfer)
A A + Protocol: SNTP, IEEE 1588
14 | Bong bd thoi gian PTPV?
15 | Mbi trudne Lim vié + Nhiét d¢: -10°C dén 55°C
01 truong lam viéc Do am: < 93%
16 | Mat khau bao v¢ Yéu cau
17 | Phu kién:
- Phﬁp mém giao tiép tron bo cﬁr} thiét cho viéc Yeu ciu
két ndi ro le véi PC (c6 ban quyén).
- Cap két ndi giao tiép giira role va may tinh )
phuc vu cho cong tac cai dat, doc so li¢u tai Yéu cau
role.

Tap 1. Thuyét minh du 4n

Trang 144



CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi

% THANG LONG
Pi¢n thoai: 024.7100.5746

Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn
STT Mb ta Yéu ciu
Tai liéu huéng dan cai dit va van hanh cia ro A s
18 le Yéu cau
< Bang thong sé k¥ thuit Bio vé qua dong cé huéng (F67)
STT M5 ta Yéu ciu
1 | Cac tiéu chuan san xuat va thir nghiém IEC 60255
x A Y IEC 61850-9-2
2 HOo tro céc kiéu giao tiép IEC 61850-8-1
Process Bus voi tbc d6 1000Mbps 2
cong ket noi Process Bus
Cong nghé ap dung v i i
3 C¢ thé import toi thiéu 8 Sample value
hodc nhiéu hon
C6 thé Import nhiéu gbi tap tin tir cac
IEDs va MU ma khong lam nghén,hay
cham toc do trao doi.
o IEC 62439-3:2012 PRP (ports 1 and
Kiéu két n61 mang 2); IEC 62439-3:2012 HSR (ports 1
and 2); or Point-to-Point (ports 1 to 8)
4 | Cong két ndi mang Lan 2
5 | Kiéu K thuat s va c6 man hinh hién thi
6 | Ngudn cung cip 150 - 240VDC
Céc chtic ndng phai dugc doc lap voi
cac goi Sample Value.Churc nang lién
7 | Céc chirc nang quan dén sample value nao ma goi
sample value khéc b1 161 cling khong bi
block function.
8 | Cac churc nang bao vé:
Béo v¢ qué dong pha c6 hudng
Bao vé qué dong cham dat c6 hud oy
80 V& qua cong chamm dat co huong C6 it nhét 3 cdp tac dong; dic tinh thoi
s s . , gian doc 1ap hoac phu thudc theo IEC
Béo v¢ qué dong pha khong hudng va ANSI
Bao vé qua dong cham dat khong hudng
Bao vé chdng hu hong may cét (S0BF ) Yéu cau
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STT M5 ti Yéu ciu
Tu dong dong lai, kiém tra dong b (25/79) CC}?QIIE,H;I;; f:(fgungcAcflilzﬁ gireﬂ? légz igg
+ C6 it nhat 02 cap tac dong doc lap
+ véi chic nang kém ap: ho tro chuc
Bao vé qua ap, kém ap (27/59) ning giam sat dién ap chét dé khong
tac dong khi hé thong mat dién.
Giam sat mach cat (74) Yéu cau
Hu hong mach ap Yéu cau
Phat hién dut day (46BC) Yéu cau
Dinh vi diém su c¢6 (FL) Yéu ciu
Do luong (U, I, P, Q...) Yéu cau
Ghi chup su ¢ S6 lugng ban ghi: >8
Ghi sy kién Yéu ciu
86 nhém chinh dinh >4
Céc chirc nang khac Néu cu thé
Kha nang lam viéc cua mach dong:
Lién tuc: 3xIn
Trong 1s: 70xIn
10 | S6 luong dén LED >8 va lap trinh duoc
13 | Giao thiic truyén thong
+ S luong: >2 Cong quang cho
Process Bus c¢6 hd trg PRP/HSR
131 + Sb lwgng: >1 Cong RJ45 cho Station
Bus
+  Giao  thuc: IEC61850-9-2,
IEC61850-8-1 Ed 2.0, VLAN 802.1Q
13.2 | System Interface (font port) Cong USB/RS232/RJ45
Chung nhan dap ung theo tiéu chuan IEC
13.3 | 61850 do t6 chirc dwoc UCA chip thuin | Yéu cau
(bao gbm file transfer)
13.4 | Pdng bo thoi gian + Protocol: SNTP, IEEE 1588 PTPv2
Ay N + Nhiét d6: -10°C dén 55°C
13.5 | Mdi truong lam viée Do am: < 93%
14 | Phu kién:
- Ph?m,mé,m giao tiép tron bd can thiét cho Yeu ciu
viéc két noi ro le voi PC (c6 ban quyén).
- Cap két ndi giao tiép giira role va may .
tinh phuc vu cho cong tac cai dat, doc s6 | Yéu cau
li¢u tai role.
Tai liéu hudng dan cai dit va van hanhcia | (. &
15 o le Yéu cau
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< Bang thong s6 ky thuit Thiét bi diéu khién mic ngiin BCU
STT M6 ti Yéu ciu
1 Céc tiéu chuén san xuat va thi nghiém | IEC 60255
x A IEC 61850-9-2
2 | HO trog cac ki€u giao ti€p IEC 61850-8-1
Process Bus voi tbc do 1000Mbps 2 cong
két  noéi Process Bus
C6 thé import t61 thiéu 8 Sample value
3 Cong ngh¢ ap dung hoac 7 nhiéu hon
Co6 thé Import nhiéu goi tip tin tir cac
IEDs va MU ma khong lam ngh&n,hay
cham toc do trao doi.
o IEC 62439-3:2012 PRP (ports 1 and 2);
Kiéu két n61 mang IEC 62439-3:2012 HSR (ports 1 and 2);
or Point-to-Point (ports 1 to 8)
4 | Cong két ndi mang Lan 2
5 | Kiéu K§ thuat s6 va c6 man hinh hién thi LCD
6 | Ngudn cung cap 150 - 240VDC
7 S6 Iugng dén LED >8 va lap trinh duoc
8 Giao thuc truyén thong
+ 86 luong: >2 CN(;)ng quang cho Process
Bus co ho - tro PRP/HSR
+ Sb - >1 CH i
8.1 | System Interface (rear port) Busso lugng: =1 Cong RJ45 cho Station
+ Giao thuc: IEC61850-9-2, IEC61850-8-
1 Ed 2.0, VLAN 802.1Q
8.2 | System Interface (font port) Cong USB/RS232/RJ45
Chung nhan dap ung theo tiéu chu’?;n ‘
9 IEC 61850 do t6 chirc dugc UCA chép | Yéu cau
thuén (bao gom file transfer)
- Tich hop chirc ning diéu khién thyc
hién diéu khién cho tung ngan 19
- Man hinh thé hi¢n dugc so do ngén 10
L O .2 va trang thai thiét bi trong ngin 16
10| Chirc nang diéu khién - Toi thi€u 7 do6i twong CSWI trong
[EC61850 cho  dieu khién
- Thuc hién diéu khién thiét bi qua 2
budc 1énh SBO
11 | Pong b thoi gian + Protocol: IEEE 1588 PTPv2
1 | M trudme Lim vié + Nhiét do: -10°C dén 55°C
o1 g lam viee + Do am: < 93%
13 | Phu kién:
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STT M5 ti Yéu ciu
- Phan mérr} gia}o tiép tron bo can thiét ‘
cho viéc két noi ro le voi PC (c6 ban | Yéu cau
quyén).
- Cap két ndi giao tiép gitra role va may
tinh phuc vu cho cong tac cai dat, doc | Yéu cau
so liéu tai role.
14 Tfll liéu hudéng dan cai dat va van hanh Yéu ciu
cuarole
< Bang thong sd ky thuit Ro le diéu chinh dién ap
STT | Mbé ta Yéu ciu
1 |Nha san xuét Ghi 13
2 M3 hiéu san phim Ghi rd
3 Nudc san xuat Ghi rd
4 |Kiéu Role k¥ thuat sb
5 | bién ap ngudn nudi dinh mic (Uaux) AC/DC 220V
. T , 1A va 5A (c6 thé lira chon duoc trén
6 Dong dién dau vao dinh muc (In) sy
phan mém cai dat)
7 | bién ap dau vao dinh muc (Un) 110VAC
8 Tén s6 dinh mirc 50Hz
9 Do 1éch dién ap diéu chinh cho phép +0.1+=+10 (hodc dai rong hon).
10 | Dai thoi gian diéu chinh 1+30 (hodc dai rong hon)
11 | Dai khoa dién ap thip <U 75-100%
12 | Dai khoa dién ap cao >U 100-125%
13 | Dai khoa thip dong dién <I 0-100%
14 | Dai khoa qua dong dién >I 0+210%
15 | Giao thirc truyén thong IEC 61850
16 | Giao dién truyén thong RJ45 hodc cong quang
17 | Dong bo thoi gian SNTP Co
S6 dau vao tin hiéu twong ty 4 -20mA
18 >4
DC
19 | Chirc ning do va hién thi nic phan ap Co
20 | Chirc nang do va hién thi nhiét d6 dau, Co
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STT | Mbé ta Yéu ciu
nhiét d0 cudén diy MBA
Chuc nang chuyén ché do Tai chd/Tix ,
21 Co
xa (L/R)
Chtrc nang van hanh song song MBA
2 (dam bao tuong thich véi ro le chung e
0
loai REG-DA cua MBA T1, T2 hién
trang)
Chuc niang chuyén doi ché do Lam
3 chi/Phy  thudéce/Boc 1ap (Master/ e
0
Slave/ Independent); lwa chon duoc
qua hé thong SCADA.
4 Chtrc nang chuyén d6i ché do6 Tu e
. 0
dong/Bang tay (Auto/Manual) tai role
25 | Man hinh hién thi cic thong s6 chinh Cé
S6 lwong dén LED co6 kha ning lap
26 . >10
trinh
o7 Dau vao tuong ty va ki thuat sé co kha | C6 (dap ing yéu cau cua thiét ké mach
nang lap trinh diéu khién).
28 Dau ra twong tu va ky thuat s c6 kha | C6 (dap ing yéu cau cia thiét ké mach
nang 1ap trinh diéu khién).

2) Ta MK ngoai troi:
% Pham vi ap dung:

Tiéu chi k¥ thuat ndy dugc ap dung cho tat ca cac ti dau day ngoai troi dugc thiét
ké nham dap Gng nhitng yéu cau dau noi diéu khién, dau noi dong luc cho cac thiét bi
ngoai tro1 nhu may cat, dao cach ly, dao tiép dat, bién dong, bién dién &p trong tram bién
ap k¥ thuat so.

% Tiéu chuin ky thuit va thir nghiém:
- TCVN 4255:2008: Cép bao vé bang vo ngoai (hoic tuong duong).
- TCVN 7994-1:2009: Tu dién dong cit va diéu khién ha 4p — Phan 1: Tu dién
duoc thtr nghiém dién hinh va ta dién dugc thir nghiém dién hinh ting phan (hodc tuong

duong).

% Mo ta dac tinh ky thuat:

Tap 1. Thuyét minh du 4n Trang 149



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

% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

Nha san xuat/nudce san xuat: Néu ro

Diéu kién van hanh : Ngoai troi
- Bo bao vé cua vo ta - IP55

Mtc béo vé cua ti ha thé, cac co ciu dong cit va diéu khién: [EC 144

- Kich thudc tu bang:
+ Cao : >1400mm
+ Rong : 1200mm
+ Sau : 1000mm

Hodc ngudi mua quy dinh dé phi hop v6i nhu cau va thyc té 1ap dat.

- b6 day 16p kim loai lam vo td : > 2mm.

- Tu duoc ché tao 02 16p va ¢ cach nhiét vi moi trudng

- Vit liéu vo ti: Thép khong gi (inox 304 hoic tuong dwong), khong tir tinh, do day tdi
thiéu 2mm. Phia trong vo ti ¢6 16p 16t cach nhiét day >10mm, chdng chay. Son PU céach
nhiét.

- Clra : Clra trudce va cua sau

- Gb6c mé cua cua 1 135°

- Ctra c6 tay cAm: Tay cam c6 khoéa, canh t co giodng

- Lép bdo 6n : > 10mm

- Céc tiéu chuan khac lién quan dén: nhan t, nhan thiét bi, thanh no61 dat, tam day, hé
thong say, chiéu sang, hang kep dau noi,... giong vdi cac tiéu chuan vé ti di€u khién va
bao vé.

- Thanh ndi dt: Thanh déng - tiét dién 70mm?2, c6 it nhét 2 thanh duoc lép sudt doc
theo bé ngang gan dudi day ti. Trén thanh c6 khoan san cac 15 va lap sin it nhat 20 vit M4
dé bat cac day ndi dat.

- Hé thdng hang kep dau ndi tai cac ti phai dugc bd tri thanh diy phan ra thanh timg
nhom theo chirc nang bao gém cac hang kep cho mach dong dién, mach dién &p, mach diéu
khién, mach tin hiéu, mach bdo v¢... Cac hang kep phai dugc danh s6 10 rang, c6 vach ngan
an toan tranh gy cham chap.
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- Hang kep dong phai phu hop véi day c6 tiét dién 1-6mm2, c6 dong dinh mirc > 50A,
c6 cau ndi ¢ giira dé tach/ndi dé& dang, c6 16 cam thi nghiém (test socket) tai hai dau hang
kep, c6 cAu ngin mach & mot phia cta hang kep va c6 hang kep ndi dat di kém. Cac hang
kep mach dong phai c6 cach ly hai mat.

- Hang kep cip ngudn AC phai duoc dau ndi riéng mot diy hang kep va phai doc 1ap
v6i1 hang kep khac.

- Hé thdng hang kep sir dung cho mach dong lap trong tii diu day phai thudc kiéu c6
dao nbi tit.

- Hang kep mach 4p yéu cau twong ty hang kep dong nhung khong c6 cau ngian mach,
cac hang kep mach &p phai c6 cach ly hai mét. C6 dong dinh mtrc > 30A.

- Hé thong hang kep tin hiéu va cac mach chirc ning khéac phai 1a hang kep kiéu cach ly
phtt hop véi tiét dién day dan 0.5-4mm2. C6 dong dinh mtic > 30A.

- Hé thdng hang kep phai duoc phan chia thanh timg nhém theo chirc ning va duoc danh
s6 10 rang bang vat liéu khong bi phai, mo trong qué trinh sir dung.

- Hé théng hang kep lip dit trong ti ddu ddy phai du dé sir dung cho cac mach chirc
nang va dy phong t6i thiéu 20% cho mdi loai.

- Cac hang kep mach cit tai ti diéu khién bao vé, tii trung gian phai dugc cach ly it nhat
01 hang kep c6 ngudn duong.

- Cap nhiéu 16i phai dugc ndi dat tai dau cudi cua cap. Vi tri ndi dat phai dugc gén nhan,
ky hiéu chi ro.

- Tu dugc thiét ké mo cira 2 phia, trong tii chia 1am 2 ngén phia trudc va phia sau thong
v6i nhau. Phia trudc bd tri cic mach chinh va hang kep cho cép di vé thiét bi diéu khién
trong nha van hanh. Phia sau duoc bé tri cac mach phu va hang kep cho cap di vé phia thiét
bi ngoai troi. Gilra phia trudc va phia sau dugc lién lac béng mach va cép ndi bg.

- Trong ti c6 dén led bat sang khi md canh tii. Th ¢ cira s6 lap vat lidu trong sudt dé
quan sat dén tin hiéu va man hinh cua thiét bi MU. Tua dap tng d6 kin téi thiéu IP 55, Tiéu
chuan IEC 60529.

- Tht ca cac mach dong, mach ap, mach diéu khién, mach tin hiéu, mach trang thai va
bao vé cac thiét bi dong cit trong ngin phan phdi ngoai trdi s& duge dau ndi qua ta dau day
ngoai troi.
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- Tu MK phai dugc boc bao 6n cach nhiét va co6 hé théng lam mat cudng buc béng diéu
hoa. C6 trang bi hé thong diéu hoa dé dam bao nén nhiét d6 6n dinh trong ti 1a moi trudng
lam viéc cua cac MU. Hé théng diéu hoa c6 kha nang tu dong diéu chinh nhiét 36 dam bao
nhiét d6 khong khi trong ta khi cac bd MU hoat dong < 300C, d6 am dén 93%. Tin higu nhiét
d6 moi trudng trong til ngoai trdi phai duwoc gidm sat 1én hé théng may tinh tai tram va trung
tam van hanh.

- Lap dat hé thong sy, hut am, thong gié trong ti MK dé dam bao d6 am ludn trong dai
hoat dong cua cac thiét bi van hanh trong tu.

- C6 giam sat thiet bi say, hut am, diéu hoa va bao tin hi€u hu hong dén cho nguodi van
hanh.

- Thiét ké van hanh tu dong bat tit sdy, diéu hoa, thong gid.

- Thiét ké mai tu roi, ghép ndi véi than bang bulong b¢ vit, co chdp thong gio, lip quat
Iwu théng, ddi lwu khong khi. Cira td, mai ti phai dugc thiét ké sao cho trong diéu kién muwa
16m, kéo dai, nudc mua khong duge xam thyc vao bén trong tu.

- Ngoai cac tiéu chuan giong nhu céc thiét bi dugc lap dat trong ti dicu khién va bao vé,
trang bi ti ngoai troi can c6 thém mot sd yéu cau sau: Hang kep ngudn cho céc thiét bi
truyén dong ngoai trdi (moto, cudn hit) phai phi hop voi cong suat thiét bi va co vach ngin
an toan tranh gdy cham, chap.

- Tin hiéu trang thai cua may cit, dao cach ly, dao ndi dat ngoai viéc du cho cac mach
cua du an thi phai du phong tdi thiéu 20% va dugce ddu ndi sin & hang kep tai ta.

- Tét ca cac ap to mat lap dat trong ti ddu day thudc loai c6 tiép diém phu thuong kin
va duoc dau ndi dén hang kep cho muc dich dua tin hiéu su cd nguén dén bang canh bao lép
dit trong nha diéu khién.

- TAm day: c6 thé thao roi, da bd tri sin 16 ludn cap va dam bao do kin sau khi ludn cap.
Tam day duoc duc san cac 16 lép vira cac PG21, PG25, PG29 vdi s6 luong theo yéu cau. Co
kha nang bit kin khéng cho bui, hoi nudc va con tring gdm nhdm chui vao ti. Ta ¢é riéng
phan chan dé cao khoang 150mm, c6 nap bén ngoai ¢6 thé ma ra phuc vu cho viéc ludn va
dinh vi cap vao trong tu.

% Cac yéu ciu vé thir nghiém nghiém thu:
- Kiém tra kich thuée ti, 6 day vo tu.

- Kiém tra ngoai quan.

Bang thong sé k¥ thuat th MK
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STT M6 ta Yéu ciu

1 | Nha san xuét Néu rd

2 Nudc san xuat Néu 1o

3 Ma hiéu Neéu ro
Céc tiéu chuan san Xuaflt va thtr nghiém:

-TCVN 4255:2008: Cap bao v¢ bang vo ngoai

4 -TCVN 7994-1:2009: Tu dién dong cat va diéu khién ha ap Déo (m
— Phén 1: Tu dién dugc thir nghiém dién hinh va ta dién pune
dugc thir nghiém dién hinh ting phan.

-Hodc cac tiéu chan khac twvong duong.

5 Céc tiéu chuan quan Iy chét lugng Néu rd

6 Té chirc chtng nhan quan 1y chat lwong Néu 1o

7 Tiéu chuéan 4p dung: IEC 144 Dap ung
Kich thudc ti bang:

3 +Cao: > 1400mm Dép (n
+Rong: 1200mm pung
+Sau: 1000mm

9 Do day lop kim loai lam vo ta: >2mm. Dap ung
- Vétqliéu vo ti: Thép khong gi, vat liéu Inox 304 do day
to1 thiéu 2mm
- Phia trong vo ti co 16p lot cach nhiét day >10mm,
chong chay. Son PU cach nhiét
- Ctra: Cua trugce va cua sau
- Goc m¢ cua cura: 135°
- Cira co tay cAm: Tay cam c6 khoa.

10 | Thanh ndi dat phai dap tmg nhu méd ta & myc III. Dép tng

1 Hang kep IPach dong, mach &p, tin hi€u, nguon phai dap Pép (g
ung nhu mo ta & muc III.

12 Pau ndi day nhi thr ndi b tu phai dap ing nhu mo ta & Pap tmg
muc III.
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STT M6 ta Yéu ciu
Céc thiét bi lap dat trong ti ngoai troi phai 1am viéc binh
thudng trong mdi trudng — 10°C dén +55°C, @6 am dén
93%. Tu phai dugc thiét ké vo1 hé thong thong gio, son

13 chong buc xa nhi¢t d€ dam bao nhiét d§ bén trong ti ludn Dép tng
< 45°C trong diéu kién 1am viéc binh thuong.

-Tu MK phai dugc trang bi h¢ thong lam mat cudng birc
bang di€u hoa.
Tat ca cac ap to mat lap dat trong ta ddu day thudc loai c6

14 tiép diém phu thuong kin va dugc dau noi dén hang kep Dén
cho muc dich dua tin hi¢u sy ¢6 nguon dén bang canh bao pung
lap dat trong nha diéu khién.

- Trong tu c6 trang bi bd sudi, va bo diéu chinh nhiét.

15 - Trong td ¢ trang bi ni¢t ke, bd nhiét ke phai c6 bd bao Dép (m
tin hiéu nhiét do trong i va canh bao khi nhiét d9 cao duoc b ung
cai dat trudc.

- TAm d4y: C6 thé thao roi, da bd tri sdn 1 ludn cap va dam
bao do kin sau khi luén cap. Tam day duoc duc san cac 1o
lap vira cac PG21, PG25, PG29 véi s6 lugng theo yéu cau.

16 | C6 kha nang bit kin khong cho bui, hoi nude va con trung Dép tng
gdm nham chui vao ti. T co6 riéng phan chan dé cao
khoang 200mm, c6 ndp bén ngoai c6 thé md ra phuc vu
cho vi¢c ludn va dinh vi cap vao trong tu.

Cic yéu cau vé tht nghiém nghiém thu:

17 |- Kiém tra kich thuéc tua, do6 day vé tu. Dép tng
- Kiém tra ngoai quan

18 | Hé théng diéu hoa Dép tng
Nha san xuat/nude xuat xi Néu 1o
Ma hi¢u Neéu ro
Kiéu: diéu hoa ngoai troi, diéu khién bang tay/remote Dép (m
controller, hodc auto theo ché do nhiét/do am. pung
Cong suat (BTU) >0.75kW
Cong suat tiéu thy > 500W
bién ap 1 pha
Tén s6 50Hz
Hé thong sy, hut am, thong gi6 trong ti MK dé dam bao

19 dd am luodn trong dai hoat dong cua cac thi€t bi van hanh Dép tng
trong tu
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STT Mo ta Yéu cau

- Co giam sat thiét bi say, hut am, diéu hoa va bao tin hiéu
20 | hu hong dén cho nguoi van hanh. Dép tng
- Thiét k€ van hanh ty dong bat tat say, di€u hoa, thong gio.

A3) Thiét bi thu thap dir liéu Merging Unit:
a. Chirc nang chinh cia b¢ thu thap dir lieu MU/IO :
- Chuyén d6i tin hiéu dong dién, dién 4p tir cac thiét bi CT, VT sau d6 bién d6i thanh
cac ban tin do luong (Sample Value) dugc chia thanh 2 loai 256, 80PPC (Package Per Cycle).

- Cac ban tin nay s& dugc truyén dén céc thiét b IEDs trong tii diéu khién bao vé trong
nha trén nén process bus thong qua giao thirc IEC61850-9-2.

- Céc tin hiéu diéu khién, trang thai cta cac thiét bj (DCL, MC, DTD, MBA...) duoc
giri dén bo thu thap dir liéu MU/IO, sau d6 s& bién doi thanh cac ban  tin Goose dé giri dén
cac [EDs.

- Céc bo thu thap dir liéu nhan 1€nh tir cac ban tin Goose tir cac IEDs dé gui di diéu
khién, bao vé céc ngan 19.
b. Tinh dw phong, hiéu qua va tdi wu:
- Mbi bo MU/IO déu c6 2 cong quang két ndi véi hé thdng process bus theo giao thirc
PRP (Paralell Redancecy Protocoll) véi thoi gian phuc hoi Os (Zero Recovery time) dam
bao tinh dy phong vé duong mang.

- Thong thudng véi cac may bién dong 110kV s& gom ¢ 4 cudn mach dong (01 cudn
do luong va 03 cudn bao v¢). Néu sir dung 02 MU/IO trén 1 ngén 1o 110kV thi s€ str dung
duogc ca 4 mach dong vao hé thong (1 MU/IO c¢6 thé dung dugc 2 kénh dong).

- Trong cac TBA truyén thong: Khi mach dong cho ro le bao vé hu hong dong nghia véi
viéc 1o le d6 s& khong thé van hanh, tuy nhién trong TBA ky thuét sd viéc nay hoan toan bi
loai bd khi 01 ro le sé st dung 02 kénh dong (Main va Backup). Khi kénh dong main hu
hong ro le sé& 1ap tirc chuyén sang cudn dong backup dé sir dung. Nhu vay sé& ting tinh an
toan trong van hanh.

- Xay dung thiét ké 1 ngan 16 110kV sir dung 2 MU/IO & tbi wu vé kinh té, k¥ thuat.
Pam bao khi c6 hu hong 1 bd MU/IO thi hé thong van két ndi va lam viéc binh thudong qua
bo MU/IO con lai.

c. Tiéu chuin ky thuit:
- Tiéu chuan ap dung: IEC 61850-9-2 va IEC 61850-8-1.
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- HO tro cac kiéu giao tiép: Khai bao duoc dau ra bang cac ban tin goose co dia chi giong
nhau nhung tir cac ban tin khac nhau.

- Cong nghé ap dung: Process Bus vdi toe d6 1000Mbps 2 cong két ndi Process Bus
- HO trg két nbi IEC 62439: PRP va HSR

- Cong két n6i mang LAN: 02

- Kiéu: K¥ thuat sé va c6 dén led canh bao khi 18i ddng bo hay 13i két ndi Process Bus.
- Ngudn cung cap: 220VDC, 2 nguédn (1+1)

- Tan sé: 50 Hz

- Dong dién dinh mtrc In: 1A va 5A

- Dién ap dinh mirc Un:100 - 120VAC

- Pién ap cac dau vao tin hiéu (BI):220VDC

- S6 dau vao CT:>2

- S6 dau vao VT:>2

- S6 lugng input (BI), output (BO): > s6 lugng input, output du dé dau ndi tat ca cac
mach nhi thir bao gém mach tin hiéu, diéu khién, lién dong, mach dong di¢n, mach di¢n ap
cho bao v¢€ va do luong ctia ngan 19 theo thiét ké va dam bao du phong 20%

- Pong bo thoi gian : IRIG-B; IEEE 1588 v2/PTP

- Moi truong lam viée: Nhiét do: -10°C dén 55°C va Bo am: < 93%

- Trong 1 ngén 19, trang bi cdc bd MU sao cho khi hu hong 01 bd MU khong anh hudng
dén bat ky céac chirc nang van hanh ctia céac thiét bi BCU, role bao vé.

- Thoi gian tic dong cia MU (tinh tir thoi diém hé thong role bao vé tac dong dén khi
cac bd MU gtri 1é€nh thyc thi chép hanh) ddm bdo thoi gian loai trir sy cd theo quy dinh hién
hanh.

“4) Cac aptomat:

- Sir dung loai aptomat gai, lap trén thanh ray tiéu chuan (DIN rail).

- Phai st dung dung aptomat xoay chiéu (AC) cho cac mach dién ap xoay chiéu va
aptomat 1 chiéu cho cac mach dién 4p 1 chiéu; c6 dic tinh cit loai C (Tripping Characteristic
Type C); dong dinh mirc ciia aptomat phai phi hop v6i cong suat cia mach va bao vé chdng
ngén mach duoc cho mach dién do.

* Bang yéu cdu dic tinh ky thudt chinh ciia aptomat AC:
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TT Hang muc Yéu ciu
1 Hang ché tao Néu cu thé
2 Ngudn gbc xuat xir Néu cu thé
3 Website ciia nha san xuAt Néu cu thé
4 | Kiéu/ma hidu Néu cu thé
> Yéu cau theo cdu tao sb cuc Loai 2 cuc Loai 3 hoge 4
cuc
6 Dién ap lam viéc dinh muc (Ue) > 230V > 400V
7 | Cép cach dién (Ui) > 440V > 440V
8 Chiu dién ap xung danh dinh (Uimp) 4.0kV 4.0kV
9 Dong dién dinh mitc (In) Theo thuc té st | Theo thuc té sir
dung (A) dung (A)
10 Kha ning cit ngdn mach (Icm) ¢ dién ap lam
vige dinh mie > 10 kA rms > 10 kA rms
11 Dic tinh cat (Tripping Characteristic) Loai C Loai C
12 Qua tai va ngin | Qué tai va ngan
Kha nang bao vé mach mach
(nhiét, dién tir) | (nhiét, dién tr)
13 Tiép diém trang thai déng/md (NO+NC) Céo Co
* Bang yéu cdu dic tinh kj thugt chinh ciia aptomat DC:
TT Hang muc Yéu ciu
1 Hang ché tao Néu cu thé
2 Nguon gbc xudt xir Néu cu thé
3 Website ciia nha san xuat Néu cu thé
4 | Kiéw/ma higu Néu cu thé
5 Tiéu chuin san xuét, thir nghiém IEC 60947-2 hoac tuong
duong
6 Hang muc yéu cau theo dai dong dinh mtrc Pén 63A
7 S6 cuc 2
8 bién ap lam viéc dinh muc (Ue) > 440V DC
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TT Hang muc Yéu ciu
9 Dién ap lam viéc 16n nhat > 500V DC
10 Chiu dién ap xung danh dinh (Uimp) >4.0kV
11 Dong dién dinh muc (In) Theo thyc té sir dung (A)
12 Kha ning cat ngan mach (Icm) & dién ap lam viéc > 10 kA rms
dinh murc
13 Dic tinh cat (Tripping Characteristic) Loai C
14 Kha ndng bao v¢ Qua tai va ngén mach
(nhiét, dién tur)
15 Tiép diém trang thai déng/md (NO+NC) Co

5) Role lockout (F86):

- Ro le lockout F86 s& dugc mém hoa trong ro le bao vé (IED) hoic trong bdo MU, mdi
IED/MU trong mdt ngén 10 s€ c6 mot “ro le F86” riéng va phuc vu lién dong mach dong ctia
may cat. Khi F86 tac dong: yéu cau cac su cd da dugc xac dinh va giai trir thong qua 1énh
reset role F86 mai cho phép dong may cit.

- Hé théng lockout s& duoc lién dong trong mach déng may cit dé phu hop quy dinh
nghiém thu cdm thao tac déng may cit thong qua cac ban tin GOOSE giita cic IEDs.

(6) Ro le giam sat mach cit (F74):

- Giam sat mach cit tich hop trong MU, sir dung 02 input cho giam sét trang thai may cit
mo va may cat dong. Cac cudn cat déu phai duoc giam sat. Khuyén khich st dung cac input
MU giam sat cudn dong ciia may cat. Khong trang bi ro le F74 khi tich hgp chiic ning nay
trong MU.

- Lién dong giam st cudn cat 1 va giam sat cudn cit 2 duoc lién dong trong mach dong
may cit dé phu hop qui dinh nghiém thu cam thao tac may cat khi giam sat may cat bi truc
trac.

@) Role trung gian:

- Role phai bao gdm chan dé roi (Socket), loai thich hop lip trén thanh ray (DIN-Rail).

- Vi loai role trung gian ding ngudén DC, cudn day role phai c6 cac di-ot thoat tir duoc
dau song song dé tranh qua 4p trong sudt thoi diém chuyén mach. Cudn day cua role c6 kha
nang lam vi¢c & ché do mang dién lién tuc.

- Role trung gian ding dé nhén tiép diém cho cic mach bao vé, phai sir dung loai tic dong
nhanh, thoi gian tac dong < 10ms.

- Trudng hop st dung role trung gian cho mach di cit c6 nut thir taic dong (nit test) thi
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nat d6 phai c6 kha nang khoa vi tri hodc c6 nip che day.

* Bang yéu cau dic tinh kj thudt chinh:

TT Hang muc Yéu ciu
1 | Hang ché tao Néu cu thé
2 | Ngudn gbe xuit xir Néu cu thé
3 | Website ctia nha san xuét Néu cu thé
4 | Kiéu/ma higu Néu cu thé
5 | Kiéu lap dat Lap trén thanh ray
6 | Chan dé (Socket) roi ddng bod Co
7 | Kiéu cuc d4u nbi Van vit
8 | Pién ap thir nghiém ting cao tan sd cong nghiép giira

, L X v aem 1,0kV/1 phﬁt
cac tiép diém ¢ trang thai mo dién

9 | Khd nang chiu qua ap (xung 1,2/50 ps) > 4kV

10 | Cudn day dién tur:

- Dién ap hoat dong Un (V); AC hoac DC theo yéu Ghi rd
cau ciia nguoi sir dung.

- Dai dién ap hoat dong 80+110% Un
- Pi-6t thodt tir d6i véi logi ding nguon DC Co

11 | Tiép diém:

- 86 tiép diém dau ra NO, NC Ghi 15

- Dong dinh muec (lién tuc) >07 A

- Dong xung ngdn han > 15A

- Thoi gian tic déng cua loai role cat nhanh ding

cho mach bao vé. = 10ms

- Thoi gian tdac dong cua I?ai ra{e thong thuong dung <95ms
cho cdac mach tin hiéu, diéu khién, lién dong. B

- Tudi tho (sé lan dong cdt tai dong tai dinh murc) >150.000 lan

(8)  Hang kep ndi dy cac loai:
Hang kep duoc ché tao bang vat liéu chong chay, dap Gng tiéu chuan IEC 60947-7-1:
2009 (phién ban 3.0:2009-04) hodc twong duong, dién ap dinh mirc > 600V.
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- Vi cac hang kep dung cho mach dong luc c6 cong suét 16mn, lua chon loai phu hop cho
day co tiét dién dén 10mm?; chiu duoc > 5 1an dong dién tinh toén tai vi tri str dung.

- V6i cac hang kep cho cac mach dong dién, dién ap, diéu khién, bao vé, lién dong, tin
hiéu (néi chung 1a mach diéu khién, bao vé), lua chon loai thiét ké kiéu ngam kep day dan
duogc ép chit bang vit vin, trong do:

+ Cac cum hang kep mach cép nguén AC, DC, su dung loai c6 dong dinh mirc > 30A,
chiéu rong > Smm, phi hop ¢ diy co tiét dién dén 4mm?. Néu lap trong cac ti ngoai troi (to
MK) thi phai str dung cac tim ngan cach cling vt liéu va dong bo véi loai hang kep do, dé
cach dién va chdng cham chap gitra hang kep ciia cac day pha (AC) v6i nhau va voi day trung
tinh, hodc gitra day duong voi ddy am (DC) va véi day ndi dat.

+ Céc hang kep sir dung cho mach dong dién thtr cdp ciia cac may bién dong dién (CT),
st dung loai cach ly (c6 cau tach/ndi ¢ giita-Disconnect terminal block), ¢6 16 cdm gidc thi
nghiém (test socket) tai hai ddu hang kep, dugc bd tri thanh timg cum c6 ciu ngin mach vé
mot phia (dé ndi tat mach dong dién thir cap ctia CT vé phia CT khi can thiét), dong dinh mirc
> 40A, chiéu rong > 8mm, phi hop ¢& day co tiét dién dén 6mm?.

+ Céc hang kep mach dién 4p thi cip ciia cac may bién dién ap (VT), ciing phai str dung
loai céch ly (Disconnect terminal block), c6 dong dinh mtrc > 30A, chiéu rong > 8mm, phu
hop c& day c6 tiét dién dén 6mm?>.

+ Tat ca céac hang kep dung cho mach diéu khién, bao vé, lién dong, tin hiu, cling phai
su dung loai cach ly (Disconnect terminal block), c6 dong dinh muc > 30A, chiéu rong >
5mm, pht hop ¢& day c6 tiét dién dén 4mm?.

+ Co ciu cach ly (Disconnect) ciia cac loai hang kep néu trén 1a loai c6 chi tiét bang kim
loai dan dién nim & gitra hang kep, chi tiét nay cé thé gat duoc vé hai phia dé tach hodc ndi
mach dan dién va cd dinh lai & vi tri mong mubn bﬁng vit van.

Luu y: S6 luong hang kep ciia mdi cum chtre nang va loai hang kep di sir dung phai duoc
trang bi du phong tbi thiéu 20% dé phuc vu d4u ndi mé rong khi c6 yéu cau.

) Thanh ray tiéu chuin:

Str dung loai thanh gai tiéu chuin 35mm, 1am béng sit ma hodc nhém; chiéu day cua vat

liéu > lmm (phu hop dé lip dit cac aptomat, role, hang kep...).
(10) Maing nhya:

- St dung mang nhuya di day cho hé thdng day nhi thi du ndi di vao trong ta hodc cac
day dan trong ndi bo ti; dugc ché tao béng vat liéu nhua chéng chay.

- Kich thudc thong dung (réng x cao) tir 60x100 dén 100x100; Khe ré diy vao, ra trong
1ong méang phai > 8mm; cac nhanh ngang, chira it day din, kich thudc c6 thé nho hon nhung

dam bao chira du lwong day dan; nghiém cdm dé day dan khong di vao mang nhya.
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(11) DAy dién don 1 16i ddu ndi trong cac ti diéu khién bao vé va ti MK (khong
bao gom cac ti hodc mach dong luc):

- Sir dung loai day c6 15i dan dién lam bang vat liéu dong 0, vo cach dién 1am bang
Polyvinyl-clorua (PVC) ¢6 dién ap dén 450/750V, dap tng tiéu chuan TCVN 6610-1, TCVN
6610-2 (trong duwong IEC 60227-1, IEC 60227-2), véi 16p vo bao vé chdng chay duoc thir
nghiém theo TCVN 6613-1-2:2010 (IEC 60332-1-2). L&i dong U c¢6 thé dé tran hodc trang
thiéc, mdi 16i do khoang 07 sgi nho ghép lai, thiét ké theo cap cip 2 (class 2) ciia tiéu chuan
TCVN 6612 (IEC 60228).

- Lép cach dién PVC phai dugc boc sao cho 6m sat vao 161 dan dién. Do dﬁy cua 16p cach
dién khong duogc nho hon gid tri quy dinh dudi day:

+ Pbi vai tiét dién danh dinh cua 16i dan 14 1,5-4,0 mm? chiéu day vo boc cach dién
khong nhé hon 0,8 mm.
+ Dbi voi tiét dién danh dinh cta 161 dan 13 6,0-16 mm? chiéu diy vo boc cach dién
khong nhé hon 1,0 mm.
+ D4i véi tiét dién danh dinh cua 18i din 13 25-35 mm? chiéu day vo boc cach dién
khong nhé hon 1,2 mm.
- Tiét dién danh dinh cua 151 dan dién va mau sic dugc quy dinh cho tirng mach nhu sau:
+ Mach cap ngudén AC, DC: 1,5-2,5 mm? (tiy theo cong suat phu tai); ding mau vang,
xanh, do, den (hodc den)
+ Mach dong dién: 2,5-4,0 mm?; dung mau vang, xanh, do, den (hodc den)
+ Mach dién 4p: 1,5-2,5 mm?; vang, xanh, d6, den (hoéc den)
+ Mach diéu khién, tin hiéu (AC, DO): 1,5-2,5 mm? tiy theo mach, mau den.
+ Mach séy va chiéu sang: 1,5 mm?, mau den.
+ Mach tin hiéu SCADA: 1,0-1,5 mm?, mau ghi hodc mau xanh duong.
+ Day ndi dat: > 2,5 mm>% mau vang+xanh lyc.
(12)  Pau cot day nhi thi:

- Str dung dau cdt bang dong nguyén chat, bé mit ma thiéc, phan 6ng 10ng va kep day
dan duoc boc nhua cach dién.

- Tuy theo vi tri diu ndi ma lya chon dau cét khuyén tron (Ring), ché (Fork), rong (Cord-
end sleeves), kim tron (Pin), kim det (Flat blade) cho phu hop.

- Vi tat ca cac loai dau cbt dung cho day dan tiét dién dén 2,5mm? phai dung loai cb
chidu day vat liéu > 0,8mm; v6i cac ddy dan >2,5mm? phai dung loai ¢ chiéu day vat liéu
>1,0mm.

7.2.2.5. Yéu cau vé gd'n nhén cdc ti dién, thiét bi, phu kién nhi thi:
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1) Gin nhin tii dién, phu kién va mach nhij thir

- Nhian ti: Mat ngoai phia trudc va sau tii déu dugce gin nhin tén ta theo thir ty ctia ban vé
thiét ké; vat liéu ctia tAim nhin tuy theo nha san xuét lya chon, nhung phai dugc lam béng vat liéu
cung, khong stir dung vat liéu kiéu dé-can dén 1én ti; néu tu tich hop 02 ngan 10 trong mot vo ti
thi phai gén nhan diy du cho timg ngan 1.

- Cac khoa diéu khién, cac thiét bi trén mit ti diéu khién phai duoc danh sd, dat tén day
du cd mat trude va mat sau trong tu theo ban vé thiét ké; vat liéu lam nhén 1a loai chuyén
dung dung cho ti dién do nha san xuét lua chon, nhung chiing phai dam bao do bén 14u dai
theo thoi gian.

- Céc thiét bi, phu kién, hang kep... nam trong td, cling phai dugc danh s6, dit tén theo
dung ban vé& thiét ké; dung tem in nhiét dan chic chan tryc tiép 1én thiét bi hodc dan 1én bé
mat cua tu gﬁn sat voi thiét bi.

- Cac dau day nhi tht trong ti phai duogc ép dau cbt, danh s6 dia chi ddu ndi theo ban vé
thiét ké, sir dung 6ng 16ng in nhiét c6 kich thudc phi hop véi duong kinh cia dy, dam bao
khong bi 1ong Phung X4 khoi vi tri cAn quan sat; cac dau day phai dugc dau ndi hoan chinh
va tuan theo dung ban vé& thiét ké mach nhi thir cua tu.

- Viéc danh s dia chi du ndi ctia mdi dau day phai thé hién dy du ca dia chi dén va di
tai mdi diém dau; vi du day nhi thir tir khéi hang kep XDC tai hang kep s6 8, cap ngudn cho
role bao vé qua dong dién ky hiéu 1a F50 (tai chan ngudn s6 36), thi tai hang kep sé 8 cua
khéi hang kep DC dugc danh sé ghen 1a XDC:8 va F50:36, con dau doi dién 1a chan s6 36
cta role F50 thi danh sé ghen 1a F50:36 va XDC:8, cho phép in sé ghen thanh 02 dong dé
giam chiéu dai éng 16ng ghen.

2) Gin nhin cac mach dién quan trong:

- Pbi véi cac mach quan trong nhu mach cit, mach tin hiéu di cét cta cic bao vé, mach
Start SOBF..., ngoai vi¢c danh ) béng 6ng ghen léng in nhiét nhu trén, con phai thuc hién
dénh diu béng cac nhan in cong nghi¢p dudi dang cd; muc dich dé hd tro ngudi van hanh, thi
nghiém hiéu chinh, nhan biét mot cach truc quan cac mach dién quan trong, tranh viéc vo y
tach nham hodc gay cham chap, tac dong sai trong qua trinh kiém tra, thi nghiém dinh ky, xx
1y su b sau nay.

- Yéu cdu sir dung loai nhan in pht nhua c6 mang bao vé, c6 kha nang chdng triy xudc,
théng thAm nudc, chiu xang dau, chiu nhiét, mot mat co 16p keo dinh ¢6 do bam dinh cao,
duogc san xudt va thir nghiém dap ung tiéu chuan IEC 61439-1:2011 (muyc 10.2.7 Marking)
hodc twong duong.

- Danh sach mach nhi thtr va mau sac nhan nhu sau:
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Quy dinh cach ghi va mau sic
ciia nhiin danh dau mach (di
kém véi ong 10ng ghen in nhiét)
TT Tén mach nhi thi . Ghi chu
Mau sac
Noi dung ghi trén 5 .
. cua nhan,
nhan .
chir
I | Mach dau ra di cit
Mach cit 1 pha A TRIP1A_tén MC
1 | Mach cit 1 pha B TRIPIB tén MC
Mach cit 1 pha C TRIP1C tén MC May cit
Mach cat 2 pha A TRIP2A_tén MC don pha
2 | Mach cit 2 pha B TRIP2B tén MC
Mach cit 2 pha C TRIP2C tén MC
3 | Mach cit 1 TRIP1 tén MC May cht
4 | Mach cat 2 TRIP2 tén MC ba pha
L, TR _SUPIA_tén
Mach giam st cudn cat 1 pha A - -
MC
L . TR _SUPIB tén ~ \
5 | Mach gidm sat cudn cat 1 pha B - - Nhan  mau
MC T
do, chir mau
L, TR _SUPIC tén den
Mach giam sat cudn cat 1 pha C : ,
MC May cat
L, TR_SUP2A tén don pha
Mach giam sat cudn cat 2 pha A N -
MC
, oy TR _SUP2B tén
6 | Mach giam sat cudn cat 2 pha B - -
MC
L, TR _SUP2C tén
Mach giam sat cudn cdt 2 pha C - -
MC
7 | Mach giam sat cudn cit 1 TR _SUPI1_tén MC May cat
8 | Mach giam sat cudn cat 2 TR _SUP2_tén MC ba pha
II | Mach cit role ndi b6 MBA
1 | Role ga (hoi) TR _GAS
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Quy dinh cach ghi va mau sic
ciia nhiin danh dau mach (di
kém véi ong 10ng ghen in nhiét)
TT Tén mach nhi thi . Ghi chu
Mau sac
Noi dung ghi trén 5 .
. cua nhan,
nhan .
chir
2 | Role dong dau TR_OIL_FLOW
3 | Pong ho chi thi mirc dau TR _IOL LEVEL
4 | Nhiét 6 dau TR _OIL TEMP
5 | Nhi¢t d6 cudn day phia 220kV | TR_W220 TEMP
6 | Nhiét d¢ cuon day phia 110kV | TR W110_TEMP
7 | Nhi¢t do cudn day phia 35kV TR W35 TEMP
8 | Nhi¢t d cudn day phia 22kV TR W22 TEMP
9 | Nhiét d6 cuon day phia 10kV TR W10 _TEMP
10 | Nhiét d6 cudn day phia 6kV TR W6 _TEMP
11 | Role ap luc TR PRESS Nhin mau
12 | Role 4p suat dot bién TR_RAPID do, chit mau
13 | Van an toan (van x4 4p) TR _VALVE den.
III | Mach diu ra di dong
|| Mach déng tr khéa dieu khién, | CLOSE X ‘
BCU _ Nhan mau
. xanh, chir
Mach dong tur thiét bi tu dong \
2 | A _CLOSE mau den.
dong lai. -
IV | Mach 50BF
1 | Mach khoi dong SOBF START 50BF Nhan mau
. vang, chir
2 | Mach cat tr SOBF TRIP_50BF \
- mau den.
7.3. Cap ha ap va cap diéu khién
(1) Yéu cau chung:
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- Thong s6 k¥ thuat bao gdm phan thiét ké, ché tao, thir nghiém, dong goi va giao hang dbi
v6i cap kiém tra (cap nhi thr) cach dién bang Polyvinyl-clorua (PVC) c6 dién 4p dinh mirc
450/750V.

- Nha thau cip kém cac phu kién ddu ndi nhu dng ludn cap (tir thiét bi vé muong cap, dau
cbt, bién tén cap, chup ) cap, ghen s, day thit, muc in...céac loai ddm bao d4u ndi hoan
thién hé thong vat liéu va phu kién cta tram bién ép.

(2) Tiéu chuin 4p dung:

Ap dung céc tiéu chuan sau:

TCVN 6610-1 (IEC 60227-1): Céap cach dién bang polyvinyl clorua c6
dién 4p danh dinh dén va bang 450/750V
- Phan 1: Yéu cau chung

TCVN 6610-2 (IEC 60227-2): Céap cach dién bang polyvinyl clorua ¢6
dién ap danh dinh dén va bang 450/750V
- Phan2: Phuong phap thir TCVN

6612 (IEC 60228) : Ruot dan ctia cap cach dién.

Va céc tiéu chudn lién quan; cac tiéu chuan twong duong hoic cao hon.

(3) Thiét ké va lap dit:

- Cép nhiéu soi cach dién bang Polyvinyl-clorua (PVC) ¢6 dién ap dén 450/750V.

- Cach dién dugc tron phu gia chéng mbi, mot, gam nham, lam tang tudi tho chét cach dién
(vo cach dién cua cap dugc pha tron thém voi cac hoat chat chdng chudt). Mt khac, chat
phu gia khong 1am dnh huéng dén tinh chat co, 1y, cachdién...ctiachatcachdién.

- Cap phai co dic tinh chdng chay theo tiéu chuan TCVN 6613 (IEC 60332) hoic tuong duwong
hoac cao hon.

a. Céu triccap.

- Rudt cap phai 1a ddy dan dong & mém (c6 thé ma thiéc) c6 dién trd 161 va cu trac 161 phu hop
v6i tiéu chuan TCVN 6612 (IEC 60228) class 2.

- L6p cach dién cua cac 16i cap bang PVC.
- Lop boc xung quanh céc 16i cap bang PVC.

- L6p vo bao vé dung bang dong quan theo dang xodn (véi cap 1 161 duoc phép co hoic khong

¢6 10p bang dong nay).
- L&p vo bén ngoai dung nhwya PVC c¢6 dic tinh chdng chéy.

- Céc 16i cap dugc danh ddu bang cac mau hay danh s6 dé phan biét gitra cac 15i cap.

b. Cach dién.
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Cach dién duogc tron phu gia chéng mbi, mot, gam nham, 1am tang tudi tho chét cach dién
(vO cach dién cua cap duogc pha trdén thém voi cac hoat chat chéng chuot). Mat khac, chét
phu gia khong lam anh hudng dén tinh chét co, 1y, cachdién...cua chitcachdién

- Lép cach dién phai duoc boc sao cho 6m sat vao 16i cap. Do day cua 16p cach dién phai

khong dugc nhd hon gia tri quy dinh dudi day:

Dbi v6i it dién danh dinh cta 16i din dén 6mm? chidu diy vé boc cach dién danh dinh 1a

0,8mm.

- Déi v6i tiét dién danh dinh cta 151 din tir 10mm? dén 16 mm? chidu diy vé boc cach dién
danh dinh 1a 1,0 mm.

Pbi véi tiét dién danh dinh cta 161 diin tr 25mm? dén 35 mm? chidu dy vé boc céch dién
danh dinh 1a 1,2mm.

c. Vocap.

V6 cap duge dun ép thanh mot 16p trén bé mit tdp hop cac 18i cap, vokhong duge dinh
vao cac 151 cap, giita vo va cac 16i cap dugc cach ly bang mot 16p bang dong, do day ctia vo
cap phaikhong dugc nhé hon 1,5mm=+0,1mm.

Vé boc cua cap phai co do bén co hoc va dd dan hodi chiu duoc tinh trang chon duoi dat trong
diéukiénkhihaunhiétdsi (nongam, muanhiéu).

Vé boc cap duogc lam bﬁng vat lieu PVC két hop voi chét phu gia chéng mbi, mot, gam
nham va chéng chay. Trén vo cap dugc in ndm san xuat, nha san xuat va danh sb chiéu dai
cap ctir 1m/1 lan.

(4) Yéu ciu khac.

- Tai liéu k¥ thuat (ké ca ban v& mo ta tat ca cac loai cap néu trén).

- Bién ban thi nghiém dién hinh (Type test).

- Bién ban thi nghiém xuat xudng (Routine test).

Céc bién ban thi nghiém phai dap Gng céc tiéu chuan TCVN 6610, TCVN 6613 hodc tuong
duong hodc cao hon va cac tiéu chuan lién quan.

- Chi 1 soicap duoc cudn vao mdi cudn 16.

(5) Bang yéu ciu vé dic tinh k¥ thuat.

STT Hang muc Don vi do Yéu cau
1 |Nha san xuét Néu cu thé
2 Nudc san xuat Néu cu thé
3 [Tiéu chuan 4p dung Néu cu thé
4 |Ma hiéu san pham Néu cu thé
5 |Loai DPong
6 SO va tiét dién danh dinh cua cap mm”~ Néu cu thé
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7 |Loai vat liéu cach dién PVC

8 Do diy danh dinh cua vat liéu cach dién | mm

cho ting 15i dan ctia cap kiém tra voi tiét

dién danh dinh:

I,Smm2 0.8

2,5mm2 0,8

4mm2 0,8

6mm”> 0.8

1Omm2 1,0

1 6mm2 1,0

25mm? 12

35mm2 1,2
9 [Loai vét liéu v6 boc (két hop v6i chat PVC

phu gia chong moi, mot, gam nham va

chong chay)

10 [P6 day danh dinh ciia 16p vo boc mm 1,5+0,1
11 Puong kinh ngoai danh dinh cua cép mm Néu cuy thé
12 |[Nhiét d6 t6i da cta day dan 0c 70
13  DPiéntré mot chiéu cua tung 161 dan tai t= | Q/km

200C - voi tiét dién danh dinh:
1,5mm?
->Tm 12,1
2,5mm?> ’
S 7,41
2 b
4mm2 4,61
10mm? ’
mm 1,83
2 b
16mm 1,15
25mm2 0.727
2 b
3Smm 0,524
14  Pién trd xoay chiéu cua diydantait= |Q/km Néu cu thé
90°C
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15 |Bién ban thi nghiém Type Test va Co. Bién ban test
Routine Test phai dap ting va day

da cac hang muc thi
nghiém theo cactiéu
chuén TCVN6610,
TCVN6613 (hodc
tuwong duong hodc cao
hon) va cactiéu
chuan lién quan

16 Tai liéu k¥ thuat cua cap kém theo co

7.4. Son chéng chay
(1) Tiéu chuin ap dung
ap dung céc tiéu chuan sau BS 467 , DIN 4102
(2) Yéu ciu k§y thuit
- C6 khd nang chiu dugc Itra chay dén 4 h theo tiéu chuan BS 467, DIN 4102
- Mau: tring nhat
- Chét ran: xap xi 75%
- b6 doc: Khong doc, khong chira amiang, trong diéu kién lira chay khong phat ra chat doc
nao.
- Do bit chay: Khong chira dung moi va khong bt chay.
- Thoi gian kho: phu thudc vao nhiét do va d6 am: Kho (c6 thé s vao dugce) trong vong 24h
& nhiét d6 20°C va d6 4m 65%.
- Thoi gian Iuu hod: trong khoang 3 ngay ¢ nhiét d6 20°C va do am 65%.
- D6 mém déo: son chdng chay dai va déo chiu dugc cac chuyén dong binh thuong cia cap
va hay viéc lap dit ong.
- Son chdng chay khong lam giam kha ning tai dong cta cap.
- Kha ning chiu d6 am: Son chong chay khi da luu hod khong bi anh huéng boi d6 4m cao
hay diéu kién 4m w6t va c6 thé st dung bén ngoai.
- Do 130 hoa: Gitr duge dd6 mém déo trong thoi gian dai va khong vi thay d6i boi nhiét do
lam viéc trong khoang tir -5- dén + 170°C.
- Kha nang chiu hoa chat: Chiu duogc dau khoang, axit yéu va kiém
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CHUONG 8: CAC GIAI PHAP XAY DUNG CHINH
8.1. Can cir 13p giai phap xay dung
- Cén ctr vao hién trang xay dung cua tram.

- Can cur vao cac giai phap cong nghé cai tao tram.

- Can ctr vao phuong an cdi tao, xay dung méi

% Cac tiéu chuan ap dung dé tinh toan két cau:

+ TCVN 2737:2023. Tai trong tac dong-Tiéu chuan thiét ké

+ TCVN 5575:2024. Két ciu thép-Tiéu chuan thiét ké

+ TCVN 5574:2018. Két ciu bé tong ¢t thép-Tiéu chuan thiét ké

+ TCVN 9362:2012; Tiéu chuan thiét ké nén va cong trinh

% Cac phan mém 4p dung dua vao tinh toan:

+ Cac phﬁn mém Microsof Office, word, excel...
8.2. Pham vi va khdi lwgng cong viéc chii yéu
5.1.1. Phén théo do :

- Phé d& phan san bé tong dé lay vi tri lap dat mong — try thiét bj T3.

- Pha d& phan hang rio tram bién ap dé xdy dung tuong ngin chay.

5.1.2. Phin xdy dwng mdi :

- Xay dung méng may bién ap T3 63MVA.

- Xay dung hé thong tuong ngin chiy cho MBA.

- Xay dung hé thong mong — try thiét bi cho ngin 16 MBA T3.

- Xay dung hé thong muong cap, méang cap cho MBA T3.

- BO sung hé thong méang cap treo tran tai phong phan phdi 2.
8.3. Cac giii phap ky thuat xay dung

- Xay dyng mong va hé thu dau may bién 4p T3. Mong may bién ap c6 kich thude
6,0x3,0x0,7m. Bé tong st dung cap do bén B20. Cot thép nhém CB240-T va CB400V. Hb
thu dau co kich thude 10,8x8,5m dam bao thu duogc luong dau trong MBA khi gap su ¢,
Toan bd lugng dau s& dugce dan qua 6ng thép D200 vao hd thu diu hién trang dam bao theo
quy pham trang bi dién. Thanh hé thu dau xay gach, trat vira xi mang mac 75#, day 15mm,
sau khi trat hoan thién quét 1 16p xi mang.

- Mong tru d& thiét bi bang mong ban bé tong cbt thép cip bén B20 (Mac #250), cbt
thép lam mong nhém CB240-T va CB400-V.

- Cot Pooctich str dung cot bé tong ly tdm cao 12 va 16m, trén dinh cot 16m c6 gin

kim thu sét cao 6m dé ddo bao y€u cau cao do chong sét phan dién.
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- Céc tru d& thiét bi béng thép td hop, cé chiéu cao duogc léy theo chiéu cao cua yéu
cau vé két ndi cac thiét bi dién. Toan bo cac ciu kién thép duoc lién két bang han dién hoic
bu 16ng, dugc ma kém theo 18 TCNO04-1992 da ban hanh (Hoac tuong duong) va duoc cép
kém theo thiét bj phan dién.

- Ché tao va lap dat thang gia cap nhi thir va cap luc cho may bién ap T3.

- Muong cap cho MBA: gdm muong cép luc muong cap diéu khién cho MBA T3.
Chiéu rong trong ciia muong cap bao gdm cac loai B=600, B=1000 phu hop véi cac yéu cau
vé sb luong cap trong muong cap. Thanh va ddy muong cap do bé tong B20(M250#), danh
déc sao cho dam bao yéu cau chung vé thoat nudc toan tram. Tam dan muong cép bang bé
tong M250, d4 1x2cm. Bo vién tdm dan bang thép hinh. Cac vi tri muong cép qua duong thi
tam dan dugc bo tri do day dam bao xe van chuyén thiét bi. Phan thanh muong va mép tim
dan muong cap duoc bo vién bang thép goc dam bao do bén chdng st mé va lip dung gon
gang. Chi tiét muong cap xem ban vé& phan xay dung ngoai troi.

- Do cic may bién ap dat gan nhau nén dé dam bao quy pham trang bi dién can bd tri
tuong ngan chay giita cac may bién ap (MBA T1, T3). Mong tudng ngin chay dung méng
bing, khung cot bé tong cdt thép, tuong bao xay gach khong nung. Bé tong cip do bén B20,
C6t thép CB-240T va CB-400V. Tuong ngin chay dugc trat vira xi mang M75 sau d6 son 3
16p mau (01 1 16p 16t va 02 16p son mau). Chiéu rong tudng 8,5m chiéu cao tuong 6,5m, dam
bao ngan chay lan theo quy pham.

- Hé théng mang cap treo trén tran tai phong phan phéi 2 str dung loai son tinh dién c6
kich thudc 400x100 day 1.5mm. Chiéu cao lap dat 0,75m tinh tir tran (ddng bd v6i mang cap
tai phong phan phdi 1). Hé thong gia d& thang dugc ma kém nhing ndng tiéu chuan hién
hanh.

8.3.1. Giai phap chdng anh hwdng ciia méi truwong dén thiét bi va két ciu xay dung

Céc két cau thép ngoai troi duoc ma kém theo tiéu chuan 18TCN04-92.
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CHUONG 9: HE THONG PHONG CHAY CHUA CHAY
9.1. Hi¢n trang h¢ thong Phong chay chira chay

Hién tai hé théng PCCC tai tram da dugc trang bi dﬁy du cho quy mé 2 MBA 63MVA
nhu: Bé chua, hong ctru hda, cac duong 6ng dan dén,...Tram bién ap dugc dugc tham duyét
thiét ké vé PCCC tai gidy ching nhan s6 247/TD-PCCC-P3 ngay 13/4/2015 va duoc nghiém
thu tai van ban s 25/PC07-B5 ngay 06/1/2020. Cac ndi dung duoc tham duyét nhu sau:

+ Béc chiju lua, bd tri mat béng, 16i tiép can cho xe chira chdy, khoang cach PCCC, giai
phap chéng chay lan, 16i ra thoat nan cuia cong trinh;

+ Hé théng bao chay tu dong, phuong tién chiéu sang su cd, chi dan thoat nan;

+ Hé thdng gian phun swong may bién ap T1&T2; Hé thong cap nude chita chay ngoai
nha;

9.2. Giai phap b6 sung hé thong Phong chay, chira chay cho MBA T3 sau khi ning
cong suit
a. Hé thong bao chay

- Thu hdi ta trung tdm bao chay hién trang 10 zone (Hién trang da sir dung hét 9 zone
trong do c¢6 4 zone cho MBA T1, T2 va 5 zone con lai cho khu vuc nha diéu khién). Theo
muc 5.13.2 TCVN 7568-14:2025. Mbi khu vuc chita chay tu dong can phai str dung 2 kénh
béo chay doc 1ap. Do d6 tai MBA T3 chita chdy tu dong cho dan phun suwong can phai sir
dung 2 kénh bao chay. Do tu trung tdm bao chay hién trang khong dap tng duoc s zone, vi
vay can phai thay thé ti trung tdm bao chay dé dap ung.

- Lap dat méi hé thong dau bao nhiét chdng nd cho may bién ap T3 sau khi nang cong
suat. B tri 6 dau bao nhiét chéng nd chia thanh 2 zone riéng biét (zone 10, zone 11) dé dam
bao tinh chinh xéc.

Heé thdng bao chdy tai Tram bién ap phai dap ing bao chay kip thoi, chinh x4c vi tri xay
ra chdy. Tu trung tdm bao chay phai két ndi dugc va truyén tin hiéu bao chay vé Trung tim
giam sat, Trung tAm Diéu do khi c6 co s6 ha tang. Trung tAm bao chay phai c6 2 ngudn, mot
ngudn 220V AC va mot ngudn ic quy du phong. Ac quy dy phong phai dam béao cho thiét bi
hoat dong binh thudng it nhat 24 gid & ché d6 thuong truc va 1 gio khi ¢ chay. Nhiét d6 va
d6 am noi dit ta trung tAm béo chdy phai phu hop véi 1y lich k¥ thuat va huéng dan sir dung
clia trung tAm bao chay. Tin hiéu 4m thanh bao chay va bao sur ¢6 phai khac nhau.

b. Hé théng chita chay
- Lép dat méi hé thong chira chay ty dong bang gian phun swong cho may bién ap T3.
- May bién 4p ngoai nha duoc bao vé vé nguy co chay nd va chay lan sang cac khu

vuc khac bai hé théng chira chay phun nudc 4p suat cao. Cac dau phun nude duge lip bén
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ngoai theo chu vi may bién ap va hudng vao may bién ap va dugc lap 6 vi tri dit khoang cach
an toan vé dién.

- Khi c6 dam chay xuét hién tai khu vuc may bién ap, trudc tién cac may cit s& tu dong
cat dién toan bo céc may bién ap. Sau khi dién da hoan toan bi cit, can bd truc van hanh tram
tai trung tam diéu khién xa s& thuc hién thao tic 4n nit 4n tai phong diéu khién dé mé van
tran cdp nude cho cac dau phun dang hé dé phun nudc vao may bién ap dang chay. Ngoai ra
hé théng cling duoc thiét ké logic dam bao co thé thuc hién ché do tu dong hoan toan khi can
thiét.

- Céc dau phun su dung 1a loai dau ho ap suét cao, vi thé, nuéc khong c6 sin trong
doan 6ng tir van tran dén dau phun (ong kho). Gian phun dugc chia 1am 3 tang ong, véi 30
dau phun. Try d& dng dugc ché tao bang thép dng, son phu mau do; moéng try duge dic bang
bé tong M200, kich thudc 600x60x750mm. Cac ting éng duoc ¢ dinh trén cac tru d& 6ng
bang cac dai 6m, dam bao gian phun swong hoat dong 6n dinh khi c6 su ¢ xay ra.

- Do may bién 4p T3 duoc nang cong suat 1én 63MVA co cac thong sd ki thuat va
hinh dang tuong d6i gidng véi cac may bién ap T1 va T2 hién hitu nén cac luu luong nudce
phun swong can thiét cho may bién ap T3 ciing tuong tw nhu may bién ap T1, T2. Hé thong
bom va bé cap nuéc PCCC hién trang di duoc tinh toan va lip dit dé dap tmg da dé cap nudc
chita chay cho ca gian phun swong va tru cap nudc chita chiy ngoai nha tir cac dy an trudc.
Dong thoi, viée xay ra sy ¢b xép chong 2 may bién ap 110kV ciing bi gip su cb dé phai kich
hoat hé thong gian phun swong may bién ap 1a cuc ky hiém, gan nhu khong thé xay ra. Do
d6, sau khi 1ap dit hé thong chita chay gian phun swong cho méy bién ap T3 van co thé tan
dung duogc hé¢ théng bom va bé cép nudc chira chdy hién trang cta tram.

9.3. Pic tinh k§ thuit thiét bi

o T trung tam bao chay :

TT Dac tinh k¥ thuat Gia tri cho phép
A 120 VAC @ 2.1 Amps 50/60 Hz hodc
1 |N A '
guon AC 220 VAC @ 1.1 Amps 50/60 Hz
2 |Ngudnra DC 24 VDC @ 5.25 Amps
3 | Nguon chinh 4 Amp tich hop
4 | Dong sac Téi da 1.5 Amps
5 | Vatli¢u ABS/ Vo thép
6 | Man hinh hién thi Man LCD 8 dong x 40 ky tu (tong 320
ky tw)
7 | Sb loop 1
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8 | S dia chi/loop 127
9 | Tiéu chuan UL, FM, CSFM

Dap tng tdi thiéu 17 output tiép diém

. _ bdo chay.
Tich hop module gidi ma tin hi¢u bao

10 chay dang tiép diém Cfﬁ khé’ nén{g lap trinh cdu hinh phan
vung béo chay.
Dong dién trén dau ra: >0,1A
Tuwong thich module giai ma tin hi¢u
11 . T | Dapu
bao chay hién hitu. ap ung
C6 ngudn du phong dam bao thiét b
12 | Yéu cau c6 ngudn dy phong hoat dong it nhat 12h & ché do thuong

truc va 1h khi c6 chay

o  Dau bao nhiét chong no

TT Dac tinh k¥ thuat Gia tri cho phép
1 | Nhiét d0 bao dong 90°C
2 | Pién 4p lam viéc DC24V
3 | vatliéu vo Hop kim nhom duc
4 | Nhiét do lam viéc -10°C ~ 50°C
5 | Tiéu chuan 11-GA2B0-0246
6 | Do am lam viéc 95% khong ngung tu

o  Nit 4n bao chay khén cép b%lng tay

TT Dbac tinh k¥ thuat Gia tri cho phép
1 | Bién &p hoat dong 10A/120 VAC
2 | Tiéu chuén UL, CSFM
3 | Nhiét 6 hoat dong -30°F (-35°C) ~ 150°F (66°C)

o  Chudng bao chay

TT bic tinh k¥ thuat Gia tri cho phép
1 | Pién Ap Hoat Pong 13,5mA - 24 VDC
2 | Cuong do am thanh 75,6dB cach 3m
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3 Vat liéu Hop kim nhém
4 | Nhiét b6 Hoat dong -10°C ~ 40°C
5 | Tiéu chuan UL 464
o Module cho diu bao thuwong
TT Dac tinh k¥ thuat Gia tri cho phép
1 Dién ap lam viéc 25,3-39 VDC
2 | Tiéu chuan UL, FM, CSFM
3 Dong lam viéc 670nA
4 Nhi¢t dd moi trudong str dung Nhiét do: -32°C~49°C
5 | Po am lam viéc 90% RH khong ngung tu
o  Module cho chudng bao chay
TT Ddc tinh k¥ thuat Gia tr1 cho phép
1 Dién ap lam viéc 25,3-39 VDC
2 | Tiéu chuan UL, FM, CSFM
3 Dong lam viéc 220pA
4 Nhiét do moi trudong str dung Nhiét do: -32°C~49°C
5 Do 4m lam viéc 90% RH khong ngung tu
o  Module giam sat
TT Ddc tinh k¥ thuat Giaé tr1 cho phép
1 Dién ap lam viéc 25,3-39 VDC
2 | Tiéu chuan UL, FM, CSFM
3 Dong lam viéc 339uA
4 Dong bao dong 358uA
5 Nhi¢t dd moi truong str dung Nhiét do: -32°C~49°C

o Tu diéu khi€én van xa tran

TT

Thong s6 ky thuat

Yéu cau
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Vo tu son mau do tinh dién, lam
1 | Vot 3 o A1y
bang thép tam day >1,2mm.
2 | Ngudn dién 380V/50Hz/3pha.
3 | Ché d6 diéu khién Tu dong/Bang tay.
4 | Piéu khién Piéu khién van chira chay
o , Phu hop v6i diéu kién khi hau Viét
5 | biéu kién lam viéc
Nam
\ Phu hop véi so @6 nguyén Iy tron
6 | Yéu cau khac N Qp_; . swyen 8
ho so thiét ké
o  Ong thép ma kém
TT Dac tinh k¥ thuat Giaé tri cho phép
1 | Buong kinh DNI150, DN100, DN65; DN40;
DN32; DN25 (tuan tha theo bang
tién lwong trong hd so thiét ké)
2 | boday DNI150: 3.96
DN100: 3.2
DN&8O0: 2.9
DN65: 2.9
DN40: 2.5
DN32:2.3
DN25:2.3
3 | Ap suét lam viéc 25 bar
4 | Ap suit thu 50 bar
o  DAu phun swong
STT M5 ta Yéu ciu k§y thuit
1 | - Khoang cach phun thing goc tbida | Im & goc 90 do so véi phuong
thang ding
2 | - Bg phun tbi da 6m
- Dién tich phu tr 3.0 — 7.0 m?
4 | - Géc phun 120 do

Tap 1. Thuyét minh du 4n

Trang 175




CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
THANG LONG Pia chi: Té‘lng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746

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

- Vat liéu ché tao

Thép ma kém

o  Van xa tran (Deluge valve)

STT Mb ta Yéu cau ky thuit
1 |- Tiéu chuan BS 5163-2, EN1074-5 hoac tuong
duong
2 | - Buong kinh danh dinh DN100
3 | - Nbi bich BS EN 1092-2, ISO7005-2
4 | - Ap suat lam viéc 16 bar
5 |- Ap suét ther 17.6 bar
6 | - Than van Gang EN-GJL-500, son phu epoxy

o  Van bao dong

STT M6 ta Yéu cau ky thuit
1 |- Tiéu chuan BS 5163-2, EN1074-5 hodc twong
duong
2 | - buong kinh danh dinh DN100
3 | - Nbi bich BS EN 1092-2, ISO7005-2
4 |- Ap sut lam viéc 16 bar
5 |- Ap suét ther 17.6 bar
6 | - Than van AS536, son phu epoxy
7 | - Giodng NBR hodc tuwong duong

o  Van cong

STT M5 ta Yéu ciu k§y thuit
1 |- Tiéu chuan BS 5163-2, EN1074-5 hoac tuong
duong
2 | - Buong kinh danh dinh DN65, DN80,DN100
3 | - Néi bich BS EN 1092-2, ISO7005-2
4 | - Ap suat lam viéc 10 bar
5 | - Than van Gang
6 |-Dbiavan Thép khong ri boc cao su hoac
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tuong duong
o  Van mét chiéu
STT M5 ta Yéu ciu k§y thuit
1 |- Tiéu chuan BS 5163-2, EN1074-5 hoac tuong
duong
2 | - Buong kinh danh dinh DN100
3 | - Nbi bich BS EN 1092-2, ISO7005-2
4 | - Ap suat lam viéc 10 bar
5 | - Than van Gang
6 |-Dbiavan Thép khong ri boc cao su hoac
twong duong
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CHUONG 10: PHUONG AN BAO VE MOI TRUONG
10.1. Co s6 thuc hién

- Luat Bao vé Moi truong s6 72/2020/QH14

- Nghi dinh sb 08/2022/NB-CP ngay 10/01/2022 ctia Chinh pht Quy dinh chi tiét mot
s6 diéu luat bao vé moi truong.

- Nghi dinh 05/2025/ND-CP ngay 06 thang 01 ndm 2025 ciia Chinh phii vé stra doi, bo
sung mot s6 diéu cua nghi dinh s6 08/2022/ND-CP ngay 10 théng 01 ndm 2022 ctia Chinh
phu quy dinh chi tiét mot s6 diéu ctia luat bao vé moi truong.

- Thong tu s6 02/2022/TT-BTNMT ngay 10/01/2022 ctia B6 Tai nguyén va moi trudng
quy dinh chi tiét thi hanh mot s diéu clia luat bao vé moi truong
10.2. Phuwong phap thuc hién
10.2.1. Bién phap giam thiéu tic dong trong giai doan chuan bi xy dwng

Céc phuong tién van tai, cac may moc, thiét bi sir dung can phai c6 gidy phép hoat dong
cua Cyc bang kiém Viét Nam;

Tat ca cac phuong tién van chuyén nguyén liéu (cat, xi mang, d4...) s& duoc phu kin
thung xe dé ngan ngira phat tan bui vao méi trudng;

Viéc van chuyén nguyén vt liéu hay thiét bi nang phai ding cac xe van tai chuyén ding.
Phuong tién van chuyén dugc kiém tra tai trudc khi diung. Day chang, budc phai dam bao
chac chin va tuan thi cac quy dinh an toan ddi v6i cong tac van chuyén;

10.2.2. Bién phap giam thiéu tic dong trong giai doan xiy dung

Giam thiéu tac dong ciia bui, khi thai: cach ly, phun nudc dbi véi cac thiét bi phat sinh
bui, khi thai dé giam bui, khi thai.

Giam thiéu tac dong cta nude thai: thu gom, xtr Iy nude thai trude khi di ra hd ga thoat
nudce chung cua toan khu vue.

Giam thiéu tic dong cuia chat thai ran: thu gom, phan loai va thué don vi ¢ chirc ning
xu ly.

Giam thiéu tiéng 6n va rung: sir dung cic loai may moc da qua kiém dinh, giam thiéu
tbi da tiéng on va rung, dam bao theo cac quy dinh hién hanh.

Giam thiéu tac dong dén giao thong dia phuong: co ké hoach thi cong duge phé duyét
boi cac co quan chirc ning c6 thim quyén, bé tri thoi gian tham gia giao théng khong anh
hudng tédi giao thong tai dia phuong.

10.2.3. Bién phap giam thiéu tic dong trong giai doan vin hanh

Giam thiéu tac dong cta nude thai: thu gom, xtr Iy nude thai trude khi di ra hd ga thoat
nude chung cua toan khu vue.

Giam thiéu tac dong cua chét thai ran: thu gom, phan loai, thué don vi c6 chlrc nang dé
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xu ly.

Giam thiéu tac dong cuia chét thai nguy hai: thu gom, thué don vi c6 chirc nang dé xir
ly.

Giam thiéu tac dong cua tiéng on: sir dung thiét bi, may moc da qua kiém dinh, dam bao
d6 6n cho phép theo quy dinh.

10.2.4. Bién phap phong ngira va ng phé sw c6 mdi truong

Giam thiéu céc su c¢d giai doan xay dung: tuan thu nghiém ngit cac quy dinh vé PCCC,
an toan lao dong trong qua trinh thi cong xay dung.

Giam thiéu su cb giai doan van hanh: Tram bién ap 110kV Phung X4 duoc la‘ip dat h¢
théng PCCC bao gdm try nude ciru hoa va hop dung lang phun va cudn voi phun véi hé thong
béo chay tu dong va hé théng chira chay tu dong. Pau tu trang thiét bi bao ho, phong chay
chira chay trong tram theo quy dinh. X4y dung hé thong gom dau cho cac may bién ap trong
tram va ddu ndi vao bé chtra dau su ¢ cta tram béng duong éng thép den c6 do dbe 2%.
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CHUONG 11: DU TOAN

11.1. Tém tit du toan

11.1.1. Co s6 lap du toan

- Vin ban 4p dung d¢é 1ap tong du toan:

+

Nghi dinh s 10/2021/ND-CP ngay 19/02/2021 ctia Chinh pha vé quan 1y chi phi
dau tu xay dung;

Nghi dinh sb 254/2025/ND-CP ngay 29/06/2025 cia Chinh Phu vé viéc quan 1y,
thanh toan, quyét toan dy an sir dung v6n dau tu cong;

Nghi dinh s6 174/2025/ND-CP ngay 30/06/2025 cta Chinh pha quy dinh chinh
sach giam thué gia tri gia ting theo Nghi quyét s6 204/2025/QH15 ngay 17 thang
6 nam 2025 ctia Quédc hoi;

Nghi dinh 175/2024/ND-CP ngay 30/12/2024 ctia Chinh phu vé Quy dinh chi tiét
mot sé Diéu va bién phép thi hanh Luat xay dung vé quan 1y hoat dong xay dung;
Nghi dinh s6 67/2023/ND-CP ngay 06/9/2023 cta Chinh Phu quy dinh vé bao
hiém bt budc trach nhiém dan sy cua chu xe co gioi, bao hiém chay, nd bt
budc, béao hiém bét budc trong hoat dong dau tu xay dung;

Thong tu s6 06/2021/TT-BXD ngay 30/6/2021 ciia Bo xay dung quy dinh vé
phan cép cong trinh xay dung va huéng dan 4p dung trong quéan 1y hoat dong dau
tu xay dung;

Thong tu s6 11/2021/TT-BXD ngay 31/08/2021 cta Bo Xay dung vé viéc hudng
din mot sd nodi dung xé4c dinh va quan ly chi phi dau tu xay dung;

Thong tu s6 12/2021/TT-BXD ngay 31/08/2021 cua Bo Xy dung vé viéc ban
hanh dinh mac xay dung;

Thong tu s6 13/2021/TT-BXD ngay 31/08/2021 cta Bo Xay dung vé viéc hudng
dan phuong phap xac dinh cac chi tiéu kinh té k¥ thuat va do boc khéi lugng
cong trinh;

Thong tu s6 14/2023/TT-BXD ngay 29/12/2023 ctia B Xay dung vé viéc sta
d6i, b6 sung mot sé diéu cua thong tu s6 11/2021/TT-BXD ngay 31 thang 8 nim
2021 cta B9 truong Bo Xay dung hudng dan mot s6 noi dung xé4c dinh va quan
1y chi phi dau tu xay dung;

Thong tu s6 09/2024/TT-BXD ngay 30/08/2024 ctia Bo Xay dung vé viéc stra
ddi, bd sung mot s6 dinh murc xay dung ban hanh tai thong tu s6 12/2021/TT-
BXD ngay 31 thang 8 nam 2021 cua B¢ truong Bo Xy dung;

Thong tu s6 60/2025/TT-BXD ngay 30/12/2025 ctua Bo Xay dung ban hanh
Thong tu sira d6i, bo sung mot s6 ndi dung cac Thong tu sb 11/2021/TT-BXD
ngay 31 thang 8 nam 2021 cua Bo truong Bo Xay dung hudng dan mot s6 noi
dung x4c dinh va quan 1y chi phi dau tu xdy dung; Thong tu s6 12/2021/TT-BXD
ngay 31 thang 8 nam 2021 cua B truong Bo Xdy dung ban hanh dinh mutrc xay
dung; Thong tu s6 13/2021/TT- BXD ngay 31 thang 8 nam 2021 cta Bo trudng
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Bo Xay dung huéng din phuong phéap xéac dinh céc chi tiéu kinh té k¥ thuat va do
boc khdi lugng cong trinh va Thong tu sé 14/2021/TT-BXD ngay 08 thang 9 nam
2021 ctia B9 truong Bo Xay dung hudng dan x4c dinh chi phi bao tri cong trinh
xay dung;

+ Thong tu s6 01/2025/TT-BXD sira d6i, bo sung mot sé diéu ciia Thong tu sb
13/2021/TT-BXD ngay 31/8/2021 ctia B6 Xay dung huéng dan phuong phap xéac
dinh cac chi tiéu kinh té k¥ thuat va do boc khéi lwong cong trinh, Thong tu sd
11/2021/TT-BXD ngay 31/8/2021 ctia Bo Xay dung huéng dan mot sb noi dung
xac dinh va quan 1y chi phi dau tu xay dung da dugc stra ddi, bd sung mot s6 diéu
tai Thong tu s6 14/2023/TT-BXD ngay 29/12/2023 ctua Bo Xay dung.

+ Thong tu s6 08/2025/TT-BXD ngay 30/05/2025 ctia B Xay dung vé viéc stra
ddi, bd sung mot s6 dinh murc xay dyng ban hanh tai thong tu s6 12/2021/TT-
BXD ngay 31 thang 8 nam 2021 cua B¢ truong B Xay dung;

+ Théng tu s6 27/2023/TT-BTC ngay 12/5/2023 cua Bo tai chinh vé viéc ban hanh
quy dinh murc thu, ché d6 thu, ndp, quan 1y va sir dung phi tham dinh thiét ké k¥
thuat, phi tham dinh dy toan xay dung;

+ Théng tu s6 28/2023/TT-BTC ngay 15/5/2023 cua B tai chinh vé viéc ban hanh
quy dinh muc thu, ché do thu, ndp, quan ly va st dung phi thdm dinh du an dau
tu xay dung;

+ Thong tu s6 64/2025/TT-BTC ngay 30/06/2025 ciia Bo Tai chinh vé viéc quy
dinh muc thu, mién mot s6 khoan phi, 1¢ phi nham hd tro.

+ Théng tu s6 27/2025/TT-BTC ngay 22/05/2025 cia B tai chinh vé quyét toan
vbn dau tu dy an hoan thanh sir dung v6n nha nudc ngoai vén dau tu cong.

+ Thong tu s6 36/QD-BCT ngay 30/12/2022 ctia B6 Cong Thuong vé viée cong bd
dinh mirc dy toan chuyén nghanh cong tac lap dit duong day tai dién va tram
bién ap;

+ Thong tu 05/2023/TT-BCT ngay 16/03/2023 cua Bo Cong Thuong vé viéc Ban
hanh Bo dinh mirc du toan chuyén nganh thi nghiém dién duong day va tram bién
ap;

+ Thong tu s6 44/2020/TT-BTTTT ngay 31/12/2020 ctia B6 Thong tin va truyén
thong ban hanh dinh mirc xdy dung cong trinh buu chinh, vién thong;

+ Thong tu s6 70/2025/TT-BTC ngay 01/07/2025 ciia Bo Tai chinh vé viéc quy
dinh mirc thu, ché d6 thu, ndp, quan 1y va sir dung phi tham dinh phé duyét thiét
ké phong chay va chita chay.

+ Vian ban s6 9225/BCT-TCNL ngay 05/10/2011 ciia Bo Cong thuong vé viéc cong
b6 dinh murc ty 18 chi phi cong tac nghiém thu dong dién ban giao cong trinh BZ
va TBA;

+ Quyét dinh s6 203/QD-EVN ngay 27/10/2020 ctia Hoi dong thanh vién Tap doan
bién luc Viét Nam vé viéc ban hanh B dinh mirc du toan sira chita ludi dién;
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Quyét dinh s6 32/QD-EVN ngay 19/02/2019 ctia Tap doan Pién lyc Viét Nam vé
viéc phé duyét va ban hanh by dinh murc du toan cong tac thi nghi€ém hi¢u chinh
tin hiéu hé thong SCADA.

Vin ban s6 701/EVN-DT ngay 17/02/2023 cua Tap doan dién lyc Viét Nam vé
viéc 4p dung dinh muc dy toan chuyén nganh lap dat duong day tai dién va lap
dat tram bién ap ban hanh tai Thong tu 36/2022/TT-BCT;

Vin ban sb 3374/EVN-DT ngay 14/6/2024 cua Tap doan Dién luc Viét Nam vé
viéc xac dinh dy toan chi phi giam sat theo Thong tu s6 12/2021/TT-BXD ngay
31/8/2021.

Quyét dinh s6 381/QD-UBND ngay 16/01/2023 ciia UBND TP Ha Nbi vé viéc
cong bd Pon gia xay dung cong trinh thanh phé Ha Noi — Phan Xay dung cong
trinh;

Quyét dinh s6 378/QD-UBND ngay 16/01/2023 ciia UBND TP Ha Nbi vé viéc
cong bd Pon gia xay dung cong trinh thanh phé Ha Noi — Phan Lap dat hé thong
ky thudt ctiia cong trinh;

Quyét dinh s 3461/QD-SXD ngay 22/12/2024 ciia S& Xay dung UBND TP Ha
Noi vé viéc cong bd gia nhan cong xay dung trén dia ban thanh phé Ha Noi;
Quyét dinh s6 3562/QP-SXD ngay 22/12/2024 ctia S& Xay dung UBND TP Ha
Nbi vé viéc cong bd Bang gia ca may va thiét bi thi cong trong linh vuc xay dung
trén dia ban TP Ha Noi;

Vin ban s6 8802/EVNHANOI-QLBTU ngay 09/12/2022 cta Tong cong ty Dién
luc TP Ha Noi vé viéc Quy dinh tinh chi phi 13i vay trong thoi gian xay dung ddi
v6i cac du an dau tu xay dung;

Thong bao s6 9791/TB-EVNHANOI ngay 08/10/2025 ctia Tong cong ty Dién luc
thanh phé Ha Noi vé viée thong bao 1ai suét vay von dé tinh hiéu qua céac du an
dau tu xay dung;

Vin ban s6 02.04/2025/CBGVL-SXD ngay 15/12/2025 ctia Sé Xay dung TP Ha
Noi vé viée cong bd gia mot sb vat liéu xay dung quy IV nam 2025;

Gia vat tu, thiét bj tham khao theo mot s6 Hop dong twong tu gan nhat va Bao gia
cua cac nha san xuét/cung cép vat tu thiét bi;

Céac van ban, ché d6 khac theo quy dinh hién hanh.

11.1.2. Khoi lwong cong tac thi cong
Theo bang ké dinh kem Phuy luc 1
11.1.3. Dy toan

TT Noi dung chi phi Gia g‘l;utérlro’c Thué VAT Gia tri sau thué
1 | Chi phi xay dung 4.936.268.182 493.626.819 5.429.895.001
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TT Noi dung chi phi Gia :;iutér“é’c Thué VAT Gia tri sau thué
2 | Chi phi thiét b 9.654.842.276 965.484.229 | 10.620.326.505
3 | Chi phi quan ly du 4n 386.318.810 386.318.810
4 | Chi phi tw van DPTXD 1.096.220.858 109.622.086 1.205.842.944
5 | Chi phi khac 447.477.940 10.500.774 457.978.714
6 | Chi phi dy phong 826.056.403 78.961.695 905.018.099
Tong cong 17.347.184.469 | 1.658.195.603 | 19.005.380.073

11.1.4. Ngudn von diu tu: Vén vay tin dung thuong mai két hop voi von déi tmg ciia Tong
cong ty dién luc TP Ha Noi.
11.2. Phan tich tai chinh-kinh té

+ Viéc tinh toan hi¢u qua kinh té tai chinh du an dugc thuc hién trén co s& Quy dinh tam
thoi ndi dung tinh toan phan tich kinh té, tai chinh dau tu va khung gid mua ban dién cac du
an nguodn dién theo Quyét dinh s6 249/QD-EVN ngay 20/02/2025 va Quyét dinh s6 1793/Qb-
EVN ngay 25/12/2025;

+ Trén co s& d6, trong phan nay sé& tién hanh tinh toan céc chi tiéu kinh té tai chinh va
phan tich kha ning thanh toan ciia du 4n, qua d6 danh gia tinh hiéu qua vé kinh té tai chinh
cua du an.

11.2.1. Phwong phap
Phuong phap dénh gia dugc dung & day 1a phuong phap "Panh gia cac dy an du tu ding
trong cong nghi¢p" do UNIDO dua ra.

Cu thé viéc danh gia dugc thong qua céc chi tiéu hiéu qua tong hop sau:
+ NPV:  Gia tri hién tai

+IRR Hé s6 hoan vbn ndi tai
+T : Thoi gian hoan vén
+B/C Ty suét gitta loi ich va chi phi

+ Bang phan tich kinh té tai chinh
11.2.2. Cac sb liéu co sé
Co sé tinh toan
- Tong von dau tu cho toan dy an xem trong bang tinh chi tiét xem trong phu lyc dinh kém
Vén dau tu dy kién duge phan bd trong thoi gian xay dung: Nam 2026
Doi song du 4n: 15 nam: Tir nim 2026 dén nam 2040.

* Gi4 ban dién: Quyét dinh s6 249/QD-EVN ngay 20/02/2025
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+ Gia mua dién: 2.015,1 &/kWh (Quyét dinh s6 249/QD-EVN ngay 20/02/2025)
+ Gi ban dién : 2.525 d/kWh (Quyét dinh s6 1793/QD-EVN ngay 25/12/2025)

* Chi phi O&M ( chi phi quéan ly va van hanh):
Theo Quyét dinh s6 4211/2002/QD-BCN ngay 30 thang 9 ndm 2002 ciia B6 Xay dung, chi
phi nay dugc tinh theo % cua tong von dau tu. Cu thé doi véi cong trinh 1a 2%.
* Chi phi khiu hao: Theo Thong tur s6 45/2013/TT-BTC ngay 25 thang 4 nam 2013 cia Bo
tai chinh, quy dinh Khung thoi gian trich khau hao cia may bién ap va thiét bi nguon dién
tir 7-15 ndm. O du 4n ndy, 4p dung tinh khau hao déu trong thoi gian 10 nim.
* Thué:
Theo quy dinh thué xuét gia tri gia ting phai ndp 12 10% va thué thu nhap doanh nghiép 1a
20% thu nhap chiu thué (theo luat s6 32/2013/QH13 ngay 19 thang 6 ndm 2013)
* Pién nang:
Du kién quy II nam 2026 du an duogc dua vao van hanh dé cung cép dién cho cac phu tai
khu vuec.
* Tdn that dién nang: 3,1%
11.2.3. Két qua tinh toan
Véi tong mirc dau tw 19.005 triéu dong, két qua tinh toan cho thy riang voi phuong an chon
du an dat két qua tot vé mat tai chinh (NPV = 8.633 triéu dong; IRR = 16,139%; B/C = 1,053;

thoi gian hoan vdn trong 10 nam).
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CHUONG 12: PHUONG THUC QUAN LY DU AN VA KE HOACH PAU THAU

12.1. Tién d thwc hién dyw 4n

Tién d6 dy kién.

- Tién do thuc hién: Nam 2025 - 2026 (déng dién).

- Giai doan thyuc hién du an:

+ Lua chon tu van khao sat, lap, tham tra BCKTKT: Thang 2/2026- Thang 3/2026;

+ Thoa thuan phap 1y c6 lién quan cua du an; 1ap va trinh duyét BCKTKT: thang 03-
04/2025.

+ Tham dinh, phé duyét BCKTKT: Thang 04/2026.

+ Chi dinh nha thau géi thau chinh: Thang 4/2026;

+ Khoi cong: Thang 4/2026;

+ Thyc hién hop dong, thi cong, ... nghiém thu (bao gdom thdi gian cho cat dién): Thang
5/2026;

+ Dong dién: Thang 5/2026.
12.2. Hinh thirc quan ly du an

Cong ty ludi dién cao thé TP Ha

Ndi (Chi diu tw)
Ban QLDA kiém nhiém
(Quan Iy A)
\4
v v y
Nha thau tu vin Céc nha thau Céc nha thau
Cung cap Vit tu Thiét bi Thi cong xay dung

12.3. K& hoach dau thiu
Giai doan thuc hién du an s trién khai cac géi thau: Tu van khao sat, 1ap TK; cung cap

VTTB tram, xay lép tram, ..., cu thé:
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Dbién thoai:
Email/Web:

024.7100.5746

tuvan@thanglongpc.vn / Thanglongpc.vn

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
Pia chi: Té‘lng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi

Thoi gian
TT Tén géi thiu Pham vi cong vi€e | vy 0 ihige LonT | PAtdauto
du kién chire
LCNT
Tu vén lap lap BC bau thau’ rong rai Théng
XA 1A o . . | trong nudc qua hé 2/2026-
1 | Tu van thiét ke chuyén nganh, 1ap J X .
BCKTKT thong mang dau Thang
thau quoc gia 3/2026
DPéu thau rong rai Théng
2 | Tu vén Thim tra Tham tra,TK - Du troAng nudc qua }A’IG 2/2926-
toan thong mang dau Thang
thau quoc gia 3/2026
Cung cidp VTTB va | Cungcip VITB , 4 N Théng
3 Xay lap tram tram bién ap Chi dinh thau 4/2026
, A , Thi nghiém hiéu ) s N Théng
4 | Thi nghiém hiéu chinh chinh VITB TBA Chi dinh thau 42026
e A Gidm sat thi cong ) s A Théng
5 | Giam sat thi cong xdy lép tram Chi dinh thau 42026
DPéu thau rong rai Théng
6 | Kidm toan troA’ng nudc qua 1}6_: 4/2026
thong mang dau
thau quoc gia
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CHUONG 13: KET LUAN VA KIEN NGHI

13.1. Két ludn

Dy an " Lip MBA T3 TBA 110kV Phung X4 " dugc dau tu ding theo Quyét dinh sd
1569/Qb-TTg ngay 12/12/2024 cua Thu tuéng Chinh phu phé duyét Quy hoach Thu d6 Ha
Noi thoi ky 2021-2030, tim nhin dén nam 2050, dap (mg nhu cau sir dung dién ctia phuy tai
khu vuc cap dién.
13.2. Kién nghi

Kién nghi Chu dau tu sdém xem xét phé duyét, trién khai xay dung dé dam bao tién do
cong trinh.
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PHU LUC 1: BANG KE KHOI LUQNG
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Bang 1: Khéi lrgng phén dién nhit thir 1ip méi

STT

Tén thiét bi

Pic tinh

Pon vi

S6 lugng

Ghi chu

THIET BI NHAT THU'

Thoi gian chiu ngan mach cua
thiét bi: >=1s

PHIA 110KV

My bién ap dau-3pha-110kV-63MVA

May bién ap dau-3 pha-110kV-
63MVA:

— Dién dp: 115 +9x1.78%/23
+2x2.5%/10,5kV;

— Cong suit: 63/63/63MVA;

Thiét bi, vat liéu di kém:

— B diéu chinh dién ap duéi tai

—Haé théng gia d& thanh céi, co vi
tri bit chdng sét van va 2 dau cap
630mm?2/pha.

cai

Téan dung MBA
ABB ton kh(
Pai Thanh

My cit 110kV

MC 3 pha 145kV-3150A-
40kA/3s, kém tru d&

Téan dung MC
ton kh[1Dong
Anh

DalJcach ly 110kV

DCL- 3 pha - 126kV-1250A-
40kA/3s, thaOtac bang dién, 1
kém tiép dia (01 bd), kém tru d&
va phu kién

Tan dung DCL
177-1 tram
E1.1 Bong Anh
da tach khoi
van hanh

Bién dong dién 110kV

Bién dong dién 110kV- 200- 400-
600/1/1/1/1/1A-
0,5/0,5/5P20/5P20/5P20, kém tru
d6 va phu kién

cai

Tan dung bién
dong ton kh(]
Pai Thanh

Chéng sét van 110kV

CSV 110kV-class 3-10kA, kém
tru d&

cai

Téan dung CSV
ton kh(1Phuong
Liét

11

THIET BI PHAN PHOI 22KV

Méy bién ap déu-3pha-22kV-180KVA

Kiéu: MBA luc 3 pha, 2 cudn
day, ngQai troi,

Cong suit: 180kVA

bién ap dinh murc:
22+2x2,5%/0,4kV

Kém hop chup cuc MBA va phu
kién lip dat

cai

Mua méi

CSV 22kV-class 3-10kA, kém dém sét

Chong sét van 22kV-class 3-
10kA, kém bd dém sét, kep cuc va
phu kién 1dp dit

cai

Mua méi

Ta MC téng 22kV

- Kiéu tu tron bg trChg nha, may
cit SF6 h(&c chan khong, bo
truyén dong 16 x[1

- Dién 4p 16n nhét cta thiét bi:
24kV

- Thanh cai: Cu, 3150A, 31,5kA

- Dong dinh mtrc clia may cét:
2500A

- Bién dong dién 800-1600-
3200/5-5-5A, CCX
0,5/5P20/5P20 - 3x30VA

Tu

Tan dung tii ton
kh'Pong Anh

Ta MC xuat tuyén 22kV

- Kiéu tu tron bg trlhg nha, may
cit SF6 h(&c chan khong, bo
truyén dong 16 x[1

- Dién 4p 16n nhét cta thiét bi:
24kV

- Thanh cai: Cu, 2000A, 25kA

Tu

Tan dung tii tén
khPai Thanh



thuan
Typewriter
o

thuan
Typewriter
o


STT

Tén thiét bi

Pic tinh

Don vi

S6 lwgng

Ghi chu

- Dong dinh mtrc clia may cét:
630A

- Bién dong dién 300-600/1-1A,
CCX 0,5/5P20- 2x15VA

Ta bién dién 4p thanh cai 22kV

- Kiéu ti tron b trihg nha.

- Dién ap dinh mrc: 23kV

- Thanh cai: Cu, 3150A, 31,5kA

- Bién dién ap c6 ty so bién doi :
23/73:0,11/43: 0,11/3, CCX
0,5/3P-2x50VA

Tu

Tan dung tii ton
kh'Pong Anh

Ta LBS+CC ngan MBA tu dung 22kV

- Chéng sét van 24kV: 03 bd
- Kiéu ti tron b tr ng nha.

- Dién 4p 16n nhét cta thiét bi:
24kV

- Thanh cai: Cu, 2000A, 25kA

-Ti cu dallphu tai 200A va cau
chi

Tu

Tan dung tii tén
kh'bong Anh

Tu cau dallphan dCan 22kV

- Kiéu tu tron bd trChg nha.

- Dién 4p 16n nhét cta thiét bi:
24kV

- Thanh cai: Cu, 3150A, 31,5kA

Tu




Bang 2. BKKL VTTB NHI THU

STT Tén thiét bi Ki higu Pvi | Sblwgng| Ghicha
1 |Ta diéu khién bdo vé ngan may bién ap 110kV T 1
-01bd rolesoléch MBA (87T, 50/51,50/51N, 50REF, 64, 49, FR)
- 01 b ro le quadong c6 huéng (67/67N, 50/51, 50/51N, 27/59,86, 50BF, FR)
01 bd ro le qua dong cit nhanh phia 22KV (50/51, 50/51N/50G, 50BF, 74, 86, FR,
BCU)
- 01 bb ro le diéu &p duai tai (F90) (phu hop véi ro le REG-DA hién trang caaMBA T1
dé phuc vu van hanh song song)
- 01 bd diéu khién mirc ngin BCU
- 02 bd ro le gidm s&t mach cit F74
- 02 bg ro le cit khda F86
- 01 bd ro lelyachon tin hiéu dién &p dung cho do ludng
- 01 bd ro lelyachon tin hiéu dién 4p dung cho bao vé
- 01 mimic diéu khién vakhéalién quan
- Kém vo tu, tit ca céc role trung gian, ciu chi, cau ndi, aptomat, khdi thir nghiém, hang
kep, day din, dén, bo sdy...cin thiét dé hoan thién
2 |[Tu MK (ddu ndi chuyén déi sb) Tu 1
Tu bao gom:
Merging unit main 1 cho ngan 133 MU1-133 bo 1
Merging unit main 2 cho ngan 133 MU2-133 bo 1
Merging unit main 1 cho ngain MBA MU1-MBA bo 1
Merging unit main 2 cho ngain MBA MU2-MBA bo 1
Piéu hdata dién (ngoai troi) bo 2
Tron b phu kién gdbm tétNCé Vo ti, céc khéqdiéu !(hién, roletrung gian, cau chi, cau néi, bo 1
aptomat, hang kep, day dan, dén, bo say...can thiét dé hoan thién i
3 |Merging unit main 1 cho ngan 433 MU1-433 bo 1
4 | Cép quang multimode 8core/8FO m 340
5 |[Hop phdi quang ODF 8port hop 2
6 Nhan céng Céu hinh, cai dit ro le so léch thanh cai F87B hién trang sau khi thém ngan N
. cong 2
16 133
7 |Tucdngto
Khdi thir nghiém mach dong bo 7
Khdi thir nghiém mach 4p bo 7
8 [Cép kiém travaphu kién Tron goi 1
Cép kiém tra- Cu-2x4mm2 chang chay lan, khdng c6 man chdn bang dong CU/PVCIPVC-FR m 350
(2x4)mm2
Cép kiém tra- Cu-2x4mm2 chong chay lan, c6 man chdn bang déng CL'J:/;\(/ZC): Al?)\r;%ZSC_ m 400
Cép kiém tra- Cu-4x2,5mm2 chang chéy lan, man chdn bang dang CLIJ:/;\{XZ\&?TQSC m 55
Cép kiémtra- Cu-4x4mm2 chang chay lan, man chdn bang dong CL'J:/RP\Z(;‘;IZ\:T(]:szC m 910
Loz < . N . 3 CU/PVC/PVC-SC-
Cép kiemtra- Cu-19x1,5mm2 chong chéy lan, man chan bang dong FR19XL5mm2 m 150
CA&c dic tinh cia cap diéu khién bao vé:
- Cép nhiéu soi céch dién bang Polyvinyl-clorua (PVC) cé dién &p dén 450/750V .
- Cép phai ¢ dic tinh chéng chéy theo tiéu chudn TCVN 6613 (IEC 60332) hoic tuong
duong hoic cao hon.
- Céch dién duoc tron phu gia chdng méi, mot, gam nham, 1am ting tudi tho chit cach
dién (vo céch dién ciia cap dugc phatron thém véi c&c hoat chit chéng chust). Mt
khéc, chét phu gia khéng Iam anh hueng dén tinh chit co, ly, cach dién...caa chit cach
dién.
Dic tinh céc 1p tinh tix trong rangoai:
- Rudt cap phai 1a day dan dong a mém (c6 thé ma thiéc) cé dién tro 16i va cu tric 16i
phil hop véi tiéu chudn TCVN 6612 (IEC 60228) class 2
- Lép cach dien téng hop, c6 phan biét giira c&c 16i bing mau hoic sb.
- Lép dém bang chét déo téng hop.
- Lo ddna xoéin chéna nhidu (trir cao céo naudn DO).
Ghi chu:
- Bang théng ké cép nhi thir |atam tinh, mang tinh dién hinh, nha thau cung cip cé trach
nhiém cung cip valip dat day da cap nhi thir cho d 4n theo cac mach chire nang, phul
hop hd so thiét bi ciing nhu dic tinh, ciu tao thiét bi thuc té.
b. Phu kién cap (Coliétiép diac cap; bién danh sd tén cap; chup cb cap céc loai; Gijc R
Ao i N S PK 16 1
co co dinh cép céc loai (PG); ghen sb, chit cac loai; day bd céc loai; dau cot cac loai,...).
Pau cos 4.0 - gbi 100 cai ti 3
Pau cos 2.5 - gbi 100 cai ti 1
Pau cos 1.5 - gbi 100 cai ti 3
Ongin s6 dung cap 4.0 - cugn 50m cugn 1
Ongin s6 duing cap 2.5 - cugn 50m cugn 1
Ongin s6 duing cap 1.5 - cugn 50m cugn 2
Muzcin dng - hép 5 cugn (50mvcugn) hép 2
Day thit - tdi 100 cai tUi 5
Thé cép cai 150




Bang 3. Vit tw thiét bi du kién thu hdi

TT Tén VITB Pon vi S6 lwgng | Ghi chi
1 May bién 4p diu-3pha-22kV-100KVA ci 1 TD42
2 May bién 4p diu-3pha-35kV-100KVA ci 1 TD31
3 | Céap ngdm 22kV Cu-3x50mm?2 m 20 Cap TD42
4 |Cap ngdm 35kV Cu-3x50mm2 m 30 Céap TD31
Cép ha ap Cu-4x95mm?2 giap kim loai dai bang
5 |kép, cach dién XLPE m 150 Céap TD-AC
6 Cap ngdm 22kV Cu-1x630mm2 kém dau ci m 50 Lién lac
p ng P 422->422-2
Bing 4. Van chuyén May bién ap
TT Tén VITB Pon vi S6 lwgng | Ghi cha
1 |Thao do MBA tai kho Pai Thanh H/m 1
2 Van chuyén MBA tir Kho Pai Thanh dén tram Phiu H/m 1
3 |Théao do, Lép dat MBA tai tram Phung Xa H/m 1




Bing 5: Khéi lrgng cai tao cac thiét bi tin dung

STT Tén thiét bi Pic tinh Ponvi | S6lwgng | Ghicha
A THIET BI NHAT THU
I PHIA 110KV
Xt Iy cac vi tri thim dau MBA h/m 1
May bién ap dau-3pha-110kv- [-4P PO sung hop che cic role it h/m 1
! 63MVA MBA
Kep cuc phia 110kV va 72kV véi day .
cai 4
AC
Kep cuc MBA voéi day AC cai 6
Stra chita may cat bd 1
A Thay Cudn ngat may cat cudn 1
2 Méy cat 110kv Thay Cudn déng may cat cudn 1
Thay MCB DC 2P 10A cai 1
Thay MCB AC 2P 10A cai 1
3 |Bién dong dién 110kV Kep cuc bién dong dién v6i day AC cai 6
x . Kep cuc CSV voi day AC cai 3
4 |Chong sét van 110kV Bo d Zm set BS 3
11 |THIET BI PHAN PHOI 22KV
B |Phén nhi thir
1 |Cai tao+thay ro le 5ta XT + ta TU ti 6
Hop bd Role qua dong c6 hudng cho
ngin xuét tuyén, gdm cac chirc ning:
1.1 [Role bao v¢ qua dong 67/67N, 50/51, 50/51N, 50BF, 81, 86, bd 5
74,79, 46, 46BC, FR, BCU
(453,455,457,459,445, 479).
Hop b Role thap ap, qua ap ngan bién
1.2 |Ro le bao vé dién ap dién 4p, gom cac chirc nang: 27/59, 81, bo 1
FR (TUC43).
13 |Khoa mimic El;oa Iya chon F81, khoa on/off F79, Khoa 15
MCB DC 2P 10A (kém tiép diém phu N
, bo 18
bao on/off)
1.4 |Aptomat MCB AC 2P 10A (kém ti€p diém phu b6 6
bao on/off)
MCB AC 3P 2A (kém tiép diém phu N
, bo 1
bao on/off)
Tron bd 201 1
+ Tam mat td 800x600mm (day 2mm, tm 6
P son mau RAL7032)
1.5 |Phu kién di kém: + Cép kiém tra -Cu-1x1,5mm?2 m 600
+ Cép kiém tra -Cu-1x2,5mm?2 m 240
+ Cép kiém tra -Cu-1x4mm?2 m 120
2 |Cai tao mach nhi thi Ta LT, DC, TD Ta 3
+ MCB DC 2P 10A (kém tiép diém N
. bo 6
2.1 |Aptomat phu béo on/off) T X
+ MCB AC 2P 10A (kém tiep diém bs 3
phu bao on/off) ’
A a1y + Cép kiém tra -Cu-1x1,5mm?2 m 300
22 |Phykicn dikem: + Cép kiém tra -Cu-1x2,5mm?2 m 120
3 |Thi nghiém-kiém dinh sau dai tu ti 22kV
3.1 |Ti may cit tong 22kV Ti 1
Phén nhat thir May cit 22kV 3 pha 1
Dao ndi dat 22kV 3 pha 1




Bao gom ci

ST chi phi kiém
Bién dong dién 22kV 1 pha 3 dinh TB do
luong
Phdn nhi thir Thi nghiém mach dong ap:
Hé théng mach cip ngudn (AC-DC) HT 1
H¢ théng mach dong dién ndi tat HT 1
Thi nghiém hé thong diéu khién:
Hé¢ théng mach diéu khién may cat HT 1
Hé théng mach diéu khién dao nbi dat HT 1
Thi nghiém hé théng mach khdc:
Hé thong mach bao vé HT 1
Hg thong mach so d6 logic (diéu
.2 A o HT 1
khién, bao vé, truyén cat)
Heé thong mach tin hiéu HT 1
Relay trung gian dién tu cai 2
Hé théng mach sy va chiéu sang tu th 1
Hg thong mach diéu khién tich hgp HT |
muc ngan
3.2 |Ti may cit xuit tuyén 22kV [Khoi lwong mdi ti gom: T 5
Phén nhat thiv May cit 22kV 3 pha 1
Dao ndi dat 22kV 3 pha 1
Bao gom ci
ST chi phi kiém
Bién dong dién 22kV 1 pha 3 dinh TB do
luong
Phdn nhi thir Mobi tii bao gom:
Ro le trung gian kiéu dién tir Céi 2
Thi nghiém mach dong ap:
Hé théng mach cip ngudn (AC-DC) HT 1
Hé thong mach dong dién 3 pha HT 1
Thi nghiém mach diéu khién:
Hé théng mach diéu khién may cit HT 1
Hé théng mach diéu khién dao ndi dit HT 1
Thi nghigm hé thong mach khdc:
Hé théng mach bao vé HT 1
H¢ thong mach so do logic (dieu
-2 A AL HT 1
khién, bao v¢, truyén cat)
Hé thong mach diéu khién tich hop Ut )
mirc ngan
Hé théng mach tin hiéu cai 2
Hé¢ théng mach sdy va chiéu sang ti t 1
Tia LBS+CC ngan MBA tu .
33 | diing 22KV Tu !
Phan nhit thir Dao cich ly 22kV bo 3 pha 1




Cau chi 24kV

b6 3 pha

Phdn nhi thir

Thi nghiém mach dong ap:

Hé théng mach cip ngudn (AC-DC) HT 1
Thi nghiém mach diéu khién:
Hg thong mach diéu khién dao cat tai 3
HT 1
pha
Hé théng mach diéu khién dao ndi dit HT 1
Thi nghigm hé thong mach khdc:
Hé théng mach tin hiéu cai 2
Hé¢ théng mach sdy va chiéu sang ti t 1
Tii bién di¢n ap thanh cai .
34 122KV kém CSV Ta !
Phan nhat thiv Bién dién ap 22kV 1 pha 3
Dao ndi dat 22kV 3 pha 1
Chdng sét van 22kV 1 pha 3
Vo6n met gdm chinh mach Cai 1
Cau chi trung ap Cai 1 3 pha
Phdn nhi thir Ro le trung gian kiéu dién tir Cai 2
Thi nghiém mach dong dp:
Hé thong mach cdp ngudn (AC-DC) HT 1
Thi nghigm mach diéu khién:
Hé¢ théng mach diéu khién may cat HT 1
Hé théng mach diéu khién dao nbi dit HT 1
Thi nghiém hé théng mach khdc:
Hé thong mach bao vé HT 1
Hg thong mach so d6 logic (diéu
.2 A o HT 1
khién, bao vé, truyén cat)
HE thong mach diéu khién tich hop HT |
muc ngan
H¢ théng mach tin hiéu HT 1
Hé théng mach sy va chiéu sang tu ail 1
Hé théng mach do luong HT 1
3.5 [Ti chu dao phin doan 22kV Ngin 1
Phan nhit thi Dao cach ly 24kV, 3 pha bd 3 pha 1
Phdn nhi thir Thi nghiém mach dong ap:
Hé théng mach cip ngudn (AC-DC) HT 1
Thi nghiém mach diéu khién:
Hé théng mach diéu khién dao cidm HT 1
Thi nghigm hé thong mach khdc:
Hé thong mach so d logic (diéu
-2 A AL HT 1
khién, bao v¢, truyén cat)
Hé théng mach tin hiéu HT 1
Hé¢ théng mach sdy va chiéu sang ti t 1




Bing 6: Khoi lwong vit li¢u va phu kién lip méi

TT Tén thiét bi Pon vi S6 lwong Ghi chu
I |H¢ théng cap va phu kién ddu ndi
Cap ng??lm 22kV-Cu-1x630mm2—Ch6ng thdm nudc; Man chin , < ,
! soi dong; Giap kim loai dai bang kép; Cach dién XLPE met 612 Son chong chay
Cap ngam 22kV-Cu-3x50mm2-Chéng thim nudc; Man chén , £ ,
2 soi dong; Giap kim loai dai bang kép; Cach dién XLPE met 36 Son chong chay
Cép ha ap Cu-4x120mm?2 giap kim loai dai bang kép, cach , £ ,
3 dién XLPE mét 188 Son chong chay
4 ng dau f:ap 22kV Cu-1x630mm?2 ngoai troi, co ngdt lanh B6 6 T
ki€u co rut
6 ng dau f:ap 22kV Cu-1x630mm?2 trong nha, co ngo6t lanh Bo 30 433, LL
ki€u co rut
7 Hop d::a;u cap erlbow 22kV Cu-3x50mm?2 ngoai troi, co ngodt Bo ) MBA TD
lanh ki€u co rat
9 H(_)p’dau cap 22kV Cu-3x50mm2 trong nha, co ng6t lanh kiéu B6 ) MBA TD
co rut
10 [Hop dau cép ha 4p Cu-4x120mm2 co ngdt lanh kém dau cot Bo 4 MBA TD
13 |Day trin ACSR-400/51mm?2 mét 130
14 |Chudi cach dién néo 110kV-thuy tinh - 120kN kém phu kién chudi 6
15 |Céc dién dimg 110kV gom (4 day) céi 1
16 |[Kep cuc sit dd 110kV voi 1 day ACSR400/51 Cai 1
17 Kep r€ nhanh vudng goc 1 day ACSR400/51 véi 1 day Céi 6
ACSR400/51
18 |Ghip ndi 1 diy ACSR400/51 véi 1 day ACSR400/51 Cai 3
19 [Son chong chay kg 216.12
20 [Ong nhya ludn cap HDPE D105/80 m 20.00
II [H¢ théng néi dat ngoai troi
1 [Coc thép ma kém L63x63x6, dai 3 m coc 10
2 |Day thép tron CT3 D16 (ludi + day ndi) m 150
3 |Co tiép dia thép det 40x4 chi 30
4 |Han dién mbi 50
5 |Ke tiép dia chi 50
6 Ban tiép dia dong Cu 500x50x5mm bat co dinh vao bé chi 4
MBA/tudmg va cac phu kién ldp ddt hoan chinh
7 |Thanh dong det 50x5mm m 25 Day tu C43
Ao At g3 A1 Trung tinh + vo
8 |Day noi véi thiét bi Cu-300 mm2 m 30 MBA T3
A A g Noi dat thiet bi
8 |Day noi véi thiét bi Cu-95 mm?2 m 70 110KV
Noi dat phia
9 |Day nbi véi thiét bi Cu-50 mm2 m 100 trung thé, trong
nha
10 |Pau c6t dong cho day 300mm?2 cai 10
11 [Pau cdt dong cho diy 95mm?2 cai 30
11 [Pau cdt dong cho diy 50mm?2 cai 50
12 [Kep day c6 dinh day tiép dia cai 50
13 [Bu long, dai dc, long den M 12x40 cai 100




TT Tén thiét bi Pon vi S6 lwong Ghi chi
III |Hé thong chdng sét
Kim thu sét bang sat tron ma k€m D16, L= 6.0m kém gia dad, . Cap kem cot
1 RN K cai 1 i
phu kién 1ap dat tron bo pooctic
2 |Thép CT3 D14 (Tir kim thu sét &én HT nbi dét) m 30
3 |Kep cb dinh day cai 6
IV |H¢ théng chiéu sang
1 |Pén LED 220V-200W kém phu kién Idp b6 o |lAp bo sung trén
c6t CS hién trang
2 |Day dién Cu/PVC 2x1.5mm?2 m 10
V |Bang so d0, decan dén tén thiét bi
1 |So d6 nbi dién chinh, PKBV, AC-DC, PCCC cai 5
2 |In decan, dan tén thiét bi cudn 5




Bing 7: Khoi lwgng thi nghiém hiéu chinh nhit thi

TT [N§i dung thi nghiém Pon vi Khoi lwong Ghi chu
A _|Phén nhit thir
I |Phia 110kV
1 |May bién ap 110k/22/10kV-63MVA Bo 1 Thi nghiém MBA
2 | Thir nghiém quét SFRA MBA 110kV-63MVA bd 1
3 |May cit 3 pha 110kV bo 3P 1 Thi nghiém MC
4 |Dao cach ly 3 pha 110kV 2 ti¢p dia bo 3P 1
5 |Bién dong dién 1 pha 110kV bo 1P 3
6 |Chong sét van 96kV Bo 1P 3
IT |Phia 22kV
1 |May bién ap 22/0,4kV-180kVA Bo 2
2 |Chdng sét van 22kV 1 pha bd 3
4 |Tumay cat 16 tong 22kV ta 1
5 |Ta may cit xuat tuyén 22kV tu 5
6 |Tu bién dién ap 22kV kém chdng sét van ta 1
7 |Ta cdu chi cip tu dung 22kV tu 1
8 |Ta dao cam 22kV th 1
12 |Cap 24kV 1x630mm?2 so1 18 <50m
13 |Cap 24kV 3x50mm?2 sgi 2 <50m
14 |Pdng vi pha phia 22kV HT 2
15 |Thanh cai 22kV TC 1
I [Phin miu héa ht 2
Thi nghi€m tinh chit hoa hoc miu dau cach did mau 2
Thi nghiém dién ap xuyén thing mau 2
Thi nghiém Tg cua dau cach dién mau 2
Thi nghiém ham vi lugng 4m cua dau cach diér mau 2
Thi nghi€ém phan tich ham lugng khi hoa tan tr mau 2




Bang 8. Khdi lwgng thi nghiém higu chinh nhi thi

Noi dung thi nghiém

Dbon vi

So
lwong

Ghi chu

PHIA 110KV

T diéu khién bio vé ngin MBA 110kV

Ta

P(—[>

Hop bd role bao vé so léch MBA k§ thuét sb:

B

Bdo vé so léch MBA (87T)

Bo vé chong chong qué tdi (49)

Bao vé chang cham dit bén trong MBA (64)

Bao vé qua dong cat nhanh va cd thoi gian (50/51)

Bdo vé qué dong chgm ddt cit nhanh va co thoi gian (50/51N)

Bao vé qua dong cham ddt trung tinh cd thoi gian (51G)

Giam sat mach dong dién

Ghi s co (FR)

Hop b ro le bao vé qua dong cd hudng ki thuat sb :

Bdo vé qua dong cé hudng (67)

Bao vé qua dong cham ddt ¢d hurong (67N)

B0 vé qua dong cat nhanh va cé thoi gian (50/51)

Bdo Vé tin s6

Bdo vé qué dong cham dat cit nhanh va c6 thoi gian (50/51N)

Bao vé dién &p thap cao (F27/59)

Bao vé hong héc may cit (50BF)

- Giam sat mach dong, mach ap

Ghi s co (FR)

Thiét bi tich hop mitc ngan (BCU) :

- Diéu khién mirc ngan

Chuic nang do luong

Ghi s co (FR)

Hop bo ro le bao vé qué dong ky thuat sb trung &p:

Bao vé qua dong cat nhanh va cd thoi gian (50/51)

Bdo vé qué dong cham dat cit nhanh va c6 thoi gian (S0N/51N)

Bao vé qua dong cham dat trung tinh (51G)

Chong hir hong may cait (S0BF)

Ro le gidm sat mach cat (74)

Ro le giam lockout (86)

Ghi si o (FR)

Piéu khién mirc ngan (BCU)

Bo tu dong diéu khién dién 4p MBA (AVR)

Piéu chinh dién p (90)

Chuic nang do luong

Ro le gidm sé mach cit (74)

Céi

N

Ro le Trip/Lockout

Céi

N

Ro le trung gian kiéu dién tir

Céi

DPdng hd do nhiét do dau

Céi

Dbdng hd do nhiét do cudn day

Céi

Ddng hd do ludng chi thi ndc phan 4p

SN

Thi nghigm mach dong &p:

Hé thong mach dong dién 3 pha

HT

N

Hé thong mach dong dién 1 pha

HT

w

Hé thong mach dong dién ndi tat

HT

Thi nghiém mach diéu khién:

15

Hé théng mach diéu khién dao céch ly 3 pha

HT

16

Hé thdng mach diéu khién dao céch ly 1 pha

HT

18

Hé thdng mach diéu khién méy cit 110kV

HT

Thi nghigm mach khéc:

19

Hé thong mach bao vé

HT



thuan
Typewriter
nhị thứ

thuan
Typewriter
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20  |Hé thdng mach tin hiéu HT 1
21  |Hé thong mach tu dong diéu chinh dién &p dudi tai HT 1
22 |Hé théng mach do luong HT 1
23 |Hé thong mach diéu khién tich hop mirc ngin HT 1
24 |Hé thong mach so d6 logic (diéu khién, bao vé, truyén cit) HT 1
25  |Hé théng mach so d6 logic (diéu khién, bao vé, truyén cit) cho PCCC HT 1
26  |Hé thong mach diéu khién lam mat MBA HT 1
27  |Hé théng mach cap ngudn (AC-DC) HT 1
Hé théng mach siy chiéu sang cho tu diéu khién bao vé, ti diéu khién tai ]
28 x Tu 2
cho MBA
Il |Ta didu khién bao vé ngin phan doan 110kV
1 |Bo trung tdm cuabao vé thanh ca 110kV, gdm: Bo 1
- Soléch dong dién thanh céi (87B)
- Bao vé chong hur héng may cait (F50BF)
- Ghi su co (FR)
- Giam sat mgch dong dién
Thi nghigm mach dong &p:
2 |Hé thong mach dong dién 3 pha HT 1
Thi nghiém mach diéu khién:
3 [Hé thdng mach diéu khién méy cit 110kV HT 1
Thi nghigm mach khéc:
4 |Hé thong mach bao vé HT 1
5  [Hé thong mach tin hiéu HT 1
6  |Hé thong mach diéu khién tich hop mirc ngin HT 1
7 |Hé thong mach so d logic (diéu khién, bao vé, truyén cit) HT 1
11 Ta MK ta 1
1 |Hé thbng mach siy chiéu sang cho tu ta 1
2 |Hé théng mach cip nguén (AC-DC) HT 1
IV |Tacdngto ta 1
1 |Hé thbng mach dong dién 3 pha HT 7
2 |Hé thong mach dién &p 3 pha HT 2
3 [Hé théng mach cip nguén (AC-DC) HT 0
B |PHIA 22KV
[ T may cit tdng 22kV Ta 1
Thi nghigm mach dong ap:
1 |Hé thdng mach cip nguon (AC-DC) HT 1
2 |Hé thong mach dong dién nbi tit HT 1
Thi nghigm hé thang diéu khién:
3 |Hé thong mach diéu khién méy cit HT 1
4 |Hé théng mach diéu khién dao ndi dat HT 1
Thi nghiém hé théng mach khéc:
5  |Hé théng mach bao vé HT 1
6  |Hé thong mach so dd logic (diéu khién, bao vé, truyén cit) HT 1
7 |Hé thdng mach tin hiéu HT 1
8 Relay trung gian dién tir ca 2
9 |Hé thdng mach siy va chiéu sang tu ta 1
10  [Hé thong mach diéu khién tich hop mirc ngin HT 1
Il |Ta méay cit xuét tuyén 22kV Ta 5
Méi tii bao gom:
1 Hop bo bao vé quéa dong ki thuat sd gdm céc chic nang: Bo 1

+ Bao vé qua dong co huéng phava dat(F67/67N)
+ Bao vé qué dong cit nhanh va cd thoi gian (F50/51)

+ Bao vé qua dong cham dat cit nhanh va co thoi gian (F50/51N)

+ Bao vé chong hu hong méy cit (F50BF)

+ Gidm s&t mach cit (F74)

+ Trip/lockout (F86)

+ Bao V¢ dién ap (27/59)

+ B4ao vé tan s (F81)




+ Tu dong dong lai (F79)

+ Piéu khién mirc ngan (BCU)

+ Ghi su ¢ (FR)

+ Giam sat mach dong mach ap

2  |Roletrung gian kiéu dién tir Céi 2
Thi nghigm mach dong ap:
3 [Hé théng mach cap nguon (AC-DC) HT 1
4 |Hé thng mach dong dién 3 pha HT 1
Thi nghi¢gm mach diéu khién:
5  |[Hé thong mach diéu khién méy cit HT 1
6  [Hé thong mach diéu khién dao ndi dat HT 1
Thi nghiém hé théng mach khéc:
7  |Hé thdng mach bao vé HT 1
8  [Hé thdng mach so dd logic (diéu khién, bao vé, truyén cit) HT 1
9  [Hé thdng mach diéu khién tich hgp mirc ngin HT 1
10  [Hé thdng mach tin hiéu Céi 2
11  [Hé thdng mach siy va chiéu sang tu to 1
[l |Tu LBS+CC ngan MBA tw dung 22kV Ta 1
Thi nghigm mgch dong &p:
1 |Hé thbng mach cip nguon (AC-DC) HT 1
Thi nghiém mach diéu khién:
2 |Hé théng mach diéu khién dao cit tai 3 pha HT 1
3 [Hé thdng mach diéu khién dao ndi dét HT 1
Thi nghigm hé thang mach khéc:
4 |Hé théng mach tin hiéu Céi 2
5  [Hé thong mach siy va chiéu sang tu ta 1
IV [Ti bién dién ap thanh cai 22kV kém CSV Ta 1
1 [V6én met gdm chinh mach Céi 1
2 |Cauchi trung &p Céi 1 3 pha
3 [Hop bo bao vé ki thuat sb gdm céc chic ning: Bo 1
+ Bao vé dién p thapldién &p cao (F27/59)
+ B4ao vé tan s (F81)
+ Ghi su ¢ (FR)
4 |Ro letrung gian kiéu dién tir Céi 2
Thi nghigm mach dong ap:
5 |Hé théng mach cap nguon (AC-DC) HT 1
Thi nghi¢gm mach diéu khién:
6  |Hé thong mach diéu khién méy cit HT 1
7 |Hé thong mach diéu khién dao néi dét HT 1
Thi nghiém hé théng mach khéc:
8  [Hé thdng mach bao vé HT 1
9  [Hé thdng mach so dd logic (diéu khién, bao vé, truyén cit) HT 1
10  [Hé thdng mach diéu khién tich hgp mirc ngin HT 1
11  [Hé thdng mach tin hiéu HT 1
12 [Hé thdng mach siy va chiéu sang tu to 1




13 [Hé thong mach do luong HT 1

V  |Ta ciu dao phan doan 22kV Ngin 1
Thi nghigm mach dong ap:

1 |Hé théng mach cip ngudn (AC-DC) HT 1
Thi nghi¢gm mach diéu khién:

2 |Hé thong mach diéu khién dao cim HT 1
Thi nghiém hé théng mach khéc:

3 [Hé thdng mach so d logic (diéu khién, bao vé, truyén cit) HT 1

4 |Heé théng mach tin hiéu HT 1

5  [Hé thdng mach siy va chiéu sang tu to 1

C  |Pdngvi pha nhi thi HT 1




LIST CAP NHI THU'

| AC
1 AC-01 Cu/PVC/Fr-PVC-S 2x4 mm2 AC CRP133 22 15 5 2
2 AC-02 Cu/PVC/Fr-PVC-S 2x4 mm2 AC MK133 82 75 5 2
11 DC1
1 DC1-01 Cu/PVC/Fr-PVC 2x4 mm2 DC1 MK133 82 75 5 2
2 DC1-02 Cu/PVC/Fr-PVC 2x4 mm2 DC2 MK133 82 75 5 2
6 DC1-06 Cu/PVC/Fr-PVC 2x4 mm2 DC1 CRP133 22 15 5 2
6 DC1-06 Cu/PVC/Fr-PVC 2x4 mm2 DC2 CRP133 22 15 5 2
11 MK 133
1 MK133+-AC01 _ |Cu/PVC/Fr-PVC 2x4 mm2 MK133 133+Q0 19 10 7 2
2 MK133+-AC02  |Cw/PVC/Fr-PVC 2x4 mm2 MK133 133+Q1 19 10 7 2
3 MK133+-AC03 | Cu/PVC/Fr-PVC 2x4 mm2 MK133 133+Q38 29 20 7 2
4 MK133+-DC01 | Cu/PVC/Fr-PVC 2x4 mm2 MK133 133+Q0 19 10 7 2
5 MK133+-DC02  |Cu/PVC/Fr-PVC 2x4 mm2 MK133 133+Q1 19 10 7 2
6 MK133+-DC03 | Cu/PVC/Fr-PVC 2x4 mm2 MK133 133+Q38 29 20 7 2
7 MK133+-CT01  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133A 16 7 7 2
8 MK133+-CT02  [Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133B 19 10 7 2
9 MK133+-CT03  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133C 22 13 7 2
10 MK133+-CT04  [Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133A 16 7 7 2
11 MK133+-CT05  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133B 19 10 7 2
12 MK133+-CT06  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133C 22 13 7 2
13 MK133+-CT07 _ |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133A 16 7 7 2
14 MK133+-CT08  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133B 19 10 7 2
15 MK133+-CT09  |Cu/PVC/Fr-PVC-S 4x4 mm2 MK133 133+CT133C 22 13 7 2
16 MK133+-CO01  |Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q0 19 10 7 2
17 MK133+-CO02  |Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q0 19 10 7 2
18 MK133+-CO03  |Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q0 29 20 7 2
20 MK133+-CO05  |Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q1 19 10 7 2
20 MK133+-CO05 | Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q1 19 10 7 2
21 MK133+-CO06  |Cu/PVC/Fr-PVC-S 19x1,5 mm2 MK133 133+Q38 29 20 7 2
1V C43
1 MP-CT-01 Cu/PVC/Fr-PVC-S 4x4 mm2 433 MP 60 50 8 2
2 MP-CT-02 Cu/PVC/Fr-PVC-S 4x4 mm2 XT1 MP 59 49 8 2
3 MP-CT-03 Cu/PVC/Fr-PVC-S 4x4 mm2 XT2 MP 58 48 8 2
4 MP-CT-04 Cu/PVC/Fr-PVC-S 4x4 mm2 XT3 MP 57 47 8 2
5 MP-CT-05 Cu/PVC/Fr-PVC-S 4x4 mm2 XT4 MP 56 46 8 2
6 MP-CT-06 Cu/PVC/Fr-PVC-S 4x4 mm2 XT5 MP 55 45 8 2
7 MP-CT-07 Cu/PVC/Fr-PVC-S 4x4 mm2 XT6 MP 54 44 8 2
8 MP-CT-08 Cu/PVC/Fr-PVC-S 4x4 mm2 XT7 MP 53 43 8 2
9 MP-CT-09 Cu/PVC/Fr-PVC-S 4x4 mm2 XT8 MP 52 42 8 2
10 MP-CT-10 Cu/PVC/Fr-PVC-S 4x4 mm2 XT9 MP 51 41 8 2
11 MP-CT-11 Cu/PVC/Fr-PVC-S 4x4 mm2 403.1 MP 50 40 8 2
12 MP-CT-12 Cu/PVC/Fr-PVC-S 4x4 mm2 403.2 MP 49 39 8 2
13 MP-CT-13 Cu/PVC/Fr-PVC-S 2x4 mm2 CT 133A MP 90 80 5 5
14 MP-CT-14 Cu/PVC/Fr-PVC-S 2x4 mm2 CT 133B MP 90 80 5 5
15 MP-CT-15 Cu/PVC/Fr-PVC-S 2x4 mm2 CT 133C MP 90 80 5 5
16 MP-VT-01 Cu/PVC/Fr-PVC-S4x2,5 mm2 TUC43 MP 50 40 8 2
17 403+-CT01 Cu/PVC/Fr-PVC-S 4x4 mm2 403 TI403.1 35 25 8 2
18 403+-CT02 Cu/PV C/Fr-PVC-S 4x4 mm2 403 TI1403.2 40 30 8 2




Bang 09. Bang ké khéi lwong HT PK va ghép ndi SCADA

STT Tén VITB Pon vi | S6 lugng
I __|THIET BI
1 Switch mang cho mirc Station Bus (>24 cong dién + >4 cong quang) Bo 2
2 Switch mang cho mirc Process Bus (>24 cong quang) Bo 2
I |VAT LIEU
1 |Cép mang UTP 4P CAT6 m 400
2 |Cép quang multimode m 200
3 |Pau cip mang RJ45 kém color boot va nhin sé hidu dau 80
4  |Day nhdy quang boc thép sgi 10m 3
5 |Day nhay quang boc thép soi 50m 2
6 |Cap kiém tra 450/750V Cu/PVC/PVC - 2x4mm?2 - chong chay m 40
7  |Day tiép dia ddng boc Cu/PVC 1x1,5 mm® m 5
8 |MCB 220VDC-25A 10kA cai 2
9 |Tiép diém phu aptomat cai 2
10 [Ong xoin HDPE D40/30 (ludn cip mang va cip quang) m 600
111 [Khai bao, thi nghiém va test
1 |Tai TBA, Al, Bl HT 1
2 |Test point to point & end to end HT 1
Nhan cong két noi va kiém tra dir li¢u thiét bi IEDs trong pham vi du an vé
hé théng doc ban ghi su ¢b tai tram va trung tam diéu khién, trung tam
giam sat X06.
-Sb lugng role can thue hién: cac role trong pham vi du an
3 |- N6i dung cong viée: thyc hién kiém tra dir liéu thiét bi IEDs trong pham cong 10

vi du 4n vé hé théng doc ban ghi su ¢d tai tram va trung tam diéu khién,
trung tam gidm sat X06.

- Thoi gian thuc hién cong viéc: 2 k¥ su bac 4/8 lam déng thoi tai 1 thoi
diém & tram va trung tdm didu khién. trung tim gidm sat X06




Biang 10: Khai bao thi nghi¢m va test h¢ thong SCADA

STT Tén cong tac / Dién giai khdi lwgng Pon vi | Khéi lrgng
III |KIEM TRA VA HIEU CHINH POINT - TO - POINT
1 |Kiém tra va hiéu chinh Point - To - Point cac tin hiéu AI (3pha) tin hiéu -
1 |Kiém tra va hiéu chinh Point - To - Point cac tin hiéu AI (I1pha) tin hiéu -
1 |Kiém tra va hiéu chinh Point - To - Point cac tin hiéu Al tin hiéu 20.00
2 |Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu SI tin hiéu 244.00
3 |Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DI tin hiéu 36.00
5 |Kiém tra va hiéu chinh Point - To - Point c4c tin hiéu DO tin hiéu 44.00
IV |KIEM TRA VA HIEU CHINH END - TO - END VOI Al
1 |Kiém tra va hi¢u chinh End - To - End cac tin hiéu Al (3 pha) tin hiéu 7.00
1 |Kiém tra va hiéu chinh End - To - End c4c tin hiéu Al tin hiéu 4.00
2 |Kiém tra va hiéu chinh End - To - End céc tin hiéu SI tin hiéu 24.00
3 |Kiém tra va hiéu chinh End - To - End c4c tin hiéu DI tin hiéu 6.00
6 |Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu -
KIEM TRA VA HIEU CHINH END - TO - END VOI B1
1 |Kiém tra va hiéu chinh End - To - End céc tin hiéu AI (3 pha) tin hiéu -
1 [Kiém tra va hiéu chinh End - To - End céc tin hiéu Al (1pha) tin hiéu -
1 [Kiém tra va hiéu chinh End - To - End céc tin hiéu Al tin hiéu 20.00
2 |Kiém tra va hiéu chinh End - To - End céc tin hiéu SI tin hiéu 244.00
3 |Kiém tra va hiéu chinh End - To - End cac tin hiéu DI tin hiéu 36.00
6 |Kiém tra va hiéu chinh End - To - End cac tin hiéu DO tin hiéu 44.00
KIEM TRA VA HIEU CHINH END - TO - END VOI X6
1 |Kiém tra va hiéu chinh End - To - End cac tin hiéu AI (3 pha) tin hi¢u 36.00
1 |Kiém tra va hi€u chinh End - To - End céc tin hi¢u Al (1pha) tin hiéu -
1 |Kiém tra va hi€u chinh End - To - End cac tin hiéu Al tin hiéu -
2 |Kiém tra va hi€u chinh End - To - End céc tin hi€u SI tin hiéu 8.00
3 |Kiém tra va hiéu chinh End - To - End céac tin hiéu DI tin hiéu 36.00
6 |Kiém tra va hi€u chinh End - To - End cac tin hiéu DO tin hiéu
VI |KIEM TRA THU NGHIEM THAO TAC XA THEO PHIEU
1 |Thao tac xa tach/dua vao ngan 16 duong day ngan -
2 |Thao tac xa tach/dua vao may bién ap ngan 1.00
3 |Thao tac xa dung may cat vong thay thé ngén 19 khac ngan -
4 |Thao tac xa/tach dua vao thanh cai ngan 1.00
5 |Thao tac xa tang/giam nac phan ap MBA ngan 1.00
vi1 [KHAI B‘AO cAp HINH, XAY DUNG CO SO DU LIEU VA
MAN HINH HIEN THI
Tai Tram bién ap
| Xé‘y du’n:g cor’sérxdfr %iAéu ,trén RTU/Gateway, DCS/SAS d6i vdi ngan ngan i
duong day c6 cap di¢én ap <=110kV
) )fé}i du’ng’cor s?r d?r lié}l tfén I.{AT[{/Gateway, DCS/SAS dbi véi ngan ngan 1.00
16 tong may bién ap co cap dién ap <=110kV
3 Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi ngin ngan i

giita c6 cap dién ap <=110kV
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Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS d6i voi

MBA /khang c6 cdp dién ap <=110kV may ;
)an du:ng co s6 di li¢u trén RTU/Gateway, DCS/SAS d6i véi Lo ngan 14.00
tong/ 16 ra 22kV
Tai Trung tim Diéu do Al
Xay dung co so dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin nedin i
dudng day c6 cap dién ap <=110kV &
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin -

A R v A s A s, ngan 1.00
16 tong may bién ap co cap dién ap <=110kV
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin .

I SR ngan -
gitra co cap di¢n ap <=110kV
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS d6i voi mé i
MBA /khang c6 cdp dién ap <=110kV Y
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS d6i voi Lo .

2 R ngan 1.00
tong/ 16 ra 22kV
Tai Trung tim Diéu d B1
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin nedin i
dudng day c6 cap dién ap <=110kV &
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS d6i voi ngin .

A R v A s o A s, ngan 1.00
16 tong may bién ap co cap dién ap <=110kV
Xay dung co s dit liéu trén RTU/Gateway, DCS/SAS ddi voi ngin .

I SR ngan -
gitra co cap di¢n ap <=110kV
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS d6i voi mé i
MBA /khang c6 cdp dién ap <=110kV v
)an du:ng co s6 di li¢u trén RTU/Gateway, DCS/SAS d6i véi Lo ngan 14.00
tong/ 16 ra 22kV
Tai Trung tim gidm sat X6
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin nedin i
dudng day c6 cap dién ap <=110kV &
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin .

A R v A s o A s, ngan 1.00
16 tong may bién ap co cap di¢n ap <=110kV
Xay dung co s dir liéu trén RTU/Gateway, DCS/SAS ddi voi ngin .

I SR ngan -
gitra c6 cap di¢n ap <=110kV
Xay dung co sé dir liéu trén RTU/Gateway, DCS/SAS d6i voi mé i
MBA /khang c6 cdp dién ap <=110kV Y
Xay dung co s¢ dit liéu trén RTU/Gateway, DCS/SAS doi véi Lo ngan 14.00

tong/ 10 ra 22kV
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Bang 11. Bang ké hang muc HT do dém, camera giam sat

TT Loai thiét bi Pon vi S6 lwong
I |Hang muc do dém
1 |Converter RS232/RS485-TCP/IP Bo 1
2  |Modem GPRS/4G Bo 1
3 |Cap mang CAT6 m 300
4 |Pau cap mang RJ45 kém color boot va nhan s6 hi¢u m 20
5 |Cai dit cAu hinh thiét bi Modem GPRS/4G/GSM bo 1
6 |Cai dit cAu hinh thiét bi Converter RS485/RS232- TCP(IP) b 1
Do thir kénh, thiét bi kénh thué riéng. Loai kénh > 64kbps (IP R
7 . A kénh 1
phone va cong to do xa)
] Nhan cong ket noi cau hinh, cai dat két noi hé thong do xa tai Nhan cong )
tram T T T T T 7
9 glllan cong két noi cau hinh, cai dat két noi hé thong do xa tai Nhan cong )
II |[Hang muc camera giam sat va an ninh bio mat
1 |IP Camera PTZ, ngoai troi bo 1
2 |IP Camera Bullet, trong nha bo 1
3  |Cap mang CAT6 m 300
4  |pau cap mang RJ45 kém color boot va nhan s6 hiéu m 20
5 |Di chuyén, thao ra, lap lai camera trong nha Nhan cong 2
Nhan cong ket noi cau hinh két noi tin hi¢u an ninh bao mat tai A
6 Nhan cong 2
tram
Nhan cong ket noi cau hinh két noi tin hi¢u an ninh bao mat tai A
7 Nhan cong 2
tram
Nhan cong ket noi cau hinh két noi tin hi¢u an ninh bao mat tai A
8 Nhan cong 2

tram




BANG 12: BANG KE HANG MUC TiN HIEU PCCC

STT ___TEN VAT LIEU PON VI | SO LUQONG
I KET NOI TiN HIEU PCCC
I.1_|Thiét bi/ Vit tu
1 [Hang kep tin hi€u cai 4
2 |Cap mang CAT6 m 5
3 |Day dong boc cach dién ha &p 2x2,5mm?2 cach dién P m 5
1.2 [Khai bao, thi nghiém va test
KIEM TRA VA HIEU CHINH POINT - TO -
POINT
Kiém tra va hiéu chinh Point - To - Point cac tin 1
1 o tin hiéu 1
hiéu SI
KIEM TRA VA HIEU CHINH END - TO - END
VOI TTGSX6
Kiém tra va hiéu chinh Point - To - Point cac tin 1
2 o tin hiéu 1
hiéu SI ]
KHAI BAO CAU HINH, XAY DUNG CO SO
DU LIEU VA MAN HINH HIEN THI
Tai Tram bién ap
Xay dung co s& dir li¢u trén may tinh chu so do bao .
3 : ngan 1
chay
Tai Trung tam giam sat dir liéu X6 ‘
Xay dung co so dit liéu trén may tinh cha so d6 bao 5
4 h ngan 1
chay
PHU LUC DATALIST PCCC ]
Il DANH SACH VI TRi BAO CHAY Igig SO LUQNG
1 [BAO CHAY MAY BIEN AP T3 Alarm 1
TONG SO LUQNG TIN HIEU 1




Bang 13. Khéi hrgng phin xay dung + PCCC

STT Tén hang muc xay dwng Pon vi S6 lwong Ghi chu
1 Mong MBA T3 HT 1 xem bdn vé
2 Tuong ngan chay cai 2 xem ban vé
3 Mong, try, xa pooctic 110kV HT 1 xem ban vé
4 [Mong may cit 110kV HT 1 xem ban vé
5 Mong DCL 110kV HT 1 xem bdn vé
6 Mong bién dong dién 110kV HT 3 xem bdan vé
7 Mong, try d& chdng sét van 96kV HT 3 xem badn vé
8  [Hb bao dau MBA T3 HT 1 xem ban vé
9 Muong cap HT 1 xem ban vé
10  |Thang gia cap trong nha HT 1 xem bdan vé
11 |Hé thong bao chay MBA T3 HT 1 xem badn vé
12 |Hé théng chita chay MBA T3 HT 1 xem ban vé
13 |Hé thong lam mat MBA T3 HT 1

13.1 |Cut ren trong PPR 25 -3/4 cai 12

13.2 |Té ren trong PPR 25 -3/4 cai 48

13.3 |Cut PPR 25 cai 6

13.4 |Té PPR 25 cai 10

13.5 |Rdc co PPR 25 cdi 12

13.6 |Van PPR 25-3/4 cai 2

13.7 |Ong PPR D25 PN25 m 30

13.8 |Mang séng PPR 25 cdi 5

13.9 |Bang tan cuon 30

13.10 |Kim phun cai 60
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PHU LUC 1: DANH SACH DU LIEU CAC TiN HIEU SCADA TBA 110KV PHUNG XA
TRAO POI VOI TRUNG TAM PIEU PQ MIEN BAC (NSO)

SIGNAL NAME
TYPE | No

Signal total

BUSBAR 22KV

T3 |TRANSFORMER

133 T3 HV SIDE
433 (T3 LV SIDE

BAY REFERENCE (MARK OF C.B)

DATA ACQUIRED FROM GATEWAY

FREQUENCY (HZ)

AMPERE (A)

VOLTAGE (KV)

ACTIVE POWER (MW)

ATM REACTIVE POWER (MVAR)

OIL TEMPERATURE

HV WIND TEMP

MV WIND TEMP

O|0|[Q|N|n|B W]~

LV WIND TEMP

— = O == NN =N O
—_
—_

—_
=]

TAP CHANGER POSITION

=
S
S
(]

TOTAL PER BAY:

ATM-Total 11

OPERATION MODE REMOTE/LOCAL

SWITCHING EQUIPMENT NOT READY

BUSBAR PROTECTION - MAIN (87B)

BUSBAR PROTECTION - BACKUP (87B)

OVERVOLTAGE PROTECTION (59)

UNDERVOLTAGE PROTECTION (27)

AUTORECLOSE ORDER (79)

INTERTRIP SENT (85)

INTERTRIP RECEIVED (85)

DISTANCE PROTECTION ZONE 1 - MAIN (21-Z1)

Sl |[wfa|u]|s]w|o]|—

DISTANCE PROTECTION ZONE 2 - MAIN (21-Z2)

—_
\S]

DISTANCE PROTECTION MAIN - MAIN (21)

—_
w

DISTANCE PROTECTION ZONE 1 - BACKUP (21-71)

—_
N

DISTANCE PROTECTION ZONE 2 - BACKUP (21-72)

—_—
W

DISTANCE PROTECTION MAIN - BACKUP (21)

—_
N

LINE DIFFERENTIAL PROTECTION (87L)

TSS-1B

—_
-

DIRECTIONAL OVERCURRENT (67/67N)

—_
o]

OVER CURRENT PROTECTION (50/50N)

—_
O

BREAKER FAILURE INSTANTANEOUS OVERCURRENT (50BF)

N}
S

EQUIPMENT OVERLOAD PROTECTION TRIP (49)

NS
—

EQUIPMENT OVERLOAD PROTECTION ALARM (49)

N
\]

EQUIPMENT (VOLTAGE) UNBALANCE PROTECTION

[\
w

EQUIPMENT DIFFERENTIAL PROTECTION (87T)

[\
N

EQUIPMENT OVERCURRENT PROTECTION (50)

[\
W

EQUIPMENT RESTRICTED EARTH FAULT PROTECTION (64)

[\
N

EQUIPMENT FAUL

\]
N

BUCHOLZ TRIP (96/BH)

[\
o]

OIL TEMPERATURE TRIP (26 OT)

— =l === =]=]|—=]—

[\
NeJ

OIL TEMPERATURE ALARM (260T)

w
[}

WINDING TEMPERATURE TRIP (26 WT)

w
—_

WINDING TEMPERATURE ALARM (26 (WT)

N S Il I I I I I IE Il el Kl I SN I O} Kl )l o)l Rl Fll el Rl Kol el Kol Rl Neoll Reol Kenll Nanll Il (O3 JUS)

w
\S}

PRESSURE RELIEF RELAY
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33 |[EQUIPMENT TRIP

34 |RTU/GATEWAY REMOTE CONTROL

35 [RTU/GATEWAY FAUILT

|| -

TSS-2B

TOTAL PER BAY:

12

TSS - TOTAL :

EARTH SWITCH

2 |DISCONNECTOR

3 |CIRCUIT BREAKER

RCS-2B

TOTAL PER BAY:

A=W

w|—=|==

TSS - TOTAL :

1 |DISCONNECTOR

2 |CIRCUIT BREAKER

3 |TAP CHANGER

TOTAL PER BAY:

S|o|o|o

RCS - TOTAL :
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PHU LUC 2: DANH SACH DU LIEU CAC TiN HIEU SCADA
PHU LUC 2: DANH SACH DU LIEU CAC TiN HIEU SCADA TBA 110KV PHUNG XA

TRAO POI VOI TRUNG TAM DPIEU PQ TP HA NOI (B1)

=
AE x
AHHBEHHHEEHE
. H:OQQQQQQ:J
Loai STT Tén tin hi¢u Total Kiéu tin hi¢u o= (23 SlE1218(218(8 8
= = = = = = = = = =] -
z P
S Zlelzlalalz]e
SlelalElS|ElE|C|E|E %]
Ol=l=lale=lx]x®x]|lxIx®x]|®]lOo|a
1 Voltage Uab KV 1 1 1 1 1 1 1 1 1
2 |Voltage Ubc KV 1 1 1 1 1 1 1 1 1
3 |Voltage Uca KV 1 1 1 1 1 1 1 1 1
4 |Voltage Ua 9 KV 1 1 1 1 1 1 1 1 1
5 |Voltage Ub KV 1 1 1 1 1 1 1 1 1
6 |Voltage Uc KV 1 1 1 1 1 1 1 1 1
7 |3Uo ( Level 6-10-15-35kV) KV 1
8 [Current Ia A 2 1 1 1 1 1 1 1
9 |Current Ib 9 A 2 1 1 1 1 1 1 1
10 |Current Ic A 2 1 1 1 1 1 1 1
11 |Current In A 2 1 1 1 1 1 1 1
12 |Fault Current la A 2 1 1 1 1 1 1 1
13 |Fault Current Ib A 2 1 1 1 1 1 1 1
™ 9
14 |Fault Current Ic A 2 1 1 1 1 1 1 1
15 |Fault Current In A 2 1 1 1 1 1 1 1
16 |Frequency 8 f 1 1 1 1 1 1 1 1
17 |Factor 7 Cos (fi) 1 1 1 1 1 1 1
18 [Power P 9 MW 2 1 1 1 1 1 1 1
19 |Power Q 9 MVAr 2 1 1 1 1 1 1 1
20 |Power S 9 MVA 211 1 111 f1]1]1
21 |Oil Temp 1 oC 1
22 |HV Winding Temp 1 oC 1
23 |MV Winding Temp 1 oC 1
24 |LV Winding Temp 1 oC 1
25 |Tap Position 1 1
Total Bay 74 0 28[{19]18] 7 [19]19]19[19]19] 7| O
1 MCB TU TC1 Trip 1 FAULT 1
2 |MCB TU TC2 Trip 0 FAULT
3 |Relay Failure 9 ALARM 1 1 1 1 1 1 1 1 1
4 |F21 Block 0 ALARM
5 |F87B General Pickup 0 ALARM
6 |F87B Trip 0 TRIP
7 |F87B Trip 0 TRIP
8 |F87B Trip 0 TRIP
9 |F87B Trip 0 TRIP
10 |F87B Block 0 ALARM
11 |F81 Under Frequency Trip 7 TRIP 1 1 1 1 1 1 1
12 |F59 Over Voltage Level 1 Trip 1 TRIP 1
13 |F59 Over Voltage Level 2 Trip 0 TRIP
14 |F27 Under Voltage Level 1 Trip 1 TRIP 1
15 |F27 Under Voltage Level 2 Trip 0 TRIP
16 |F25 Enable 0 ALARM
17 |CB Remote 7 REMOTE 1 1 1 1 1 1 1
18 |DS Remote 1 REMOTE 1
19 |CB Not Ready 7 ALARM 1]1 111 f1]1]1
20 |SF6 Alarm 7 ALARM 1]1 111 f1]1]1
21 |F74 Alarm 7 ALARM 1]1 111 f1]1]1
22 |MCB Trip 7 ALARM 1]1 111 f1]1]1
23 |F87L General Pickup 0 ALARM
24 |F87L General Trip 0 TRIP
25 |F87L Trip 0 TRIP
26 |F87L Phase A Trip TRIP
27 |F87L Phase B Trip 0 TRIP
28 |F87L Phase C Trip TRIP
29 |F87L Block 0 ALARM
30 |Signal Link Failure 0 ALARM
31 |F21 Zone 1 Trip 0 TRIP
32 |F21 Zone 2 Trip 0 TRIP
33 |F21 Zone 3 Trip 0 TRIP
34 |F21 Zone 4 Trip 0 TRIP
35 |F21 Zone 5 Trip 0 TRIP
36 |F85 Receive Trip 0 ALARM
37 [F21 On 0 ALARM
38 |VT Failure 0 ALARM
39 |F67 General Pickup 1 ALARM 1
40 |F67 General Trip 1 TRIP 1
41 |F67 Phase A Trip TRIP 1
42 |F67 Phase B Trip 1 TRIP 1
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43 |F67 Phase C Trip TRIP 1

44 |F67 Phase Overcurrent Level 1 Trip 6 TRIP 1 11 1] 1]1

45 |F67 Phase Overcurrent Level 2 Trip 6 TRIP 1 11 1] 1]1

46 |F67 Phase Overcurrent Level 3 Trip 5 TRIP 11 1] 1]1

47 |F67 Earth Overcurrent Level 1 Trip 6 TRIP 1 11 f1]1]1

48 |F67 Earth Overcurrent Level 2 Trip 6 TRIP 1 11 f1]1]1

49 |F67 Earth Overcurrent Level 3 Trip 5 TRIP 11 1] 1]1

50 |F67 Phase Overcurrent Level 1 Trip (backup) 1 TRIP 1

51 |F67 Phase Overcurrent Level 2 Trip (backup) 1 TRIP 1

52 |F67 Phase Overcurrent Level 3 Trip (backup) 0 TRIP

53 |F67 Earth Overcurrent Level 1 Trip (backup) 1 TRIP 1

54 |F67 Earth Overcurrent Level 2 Trip (backup) 1 TRIP 1

55 |F67 Earth Overcurrent Level 3 Trip (backup) 0 TRIP

56 |F50 General Pickup 7 ALARM 1 1 1 1 1 1 1

57 |F50 General Trip 7 TRIP 1 1 1 1 1 1 1

58 |F50 Phase A Trip TRIP 1 1 1 1 1 1 1

59 |F50 Phase B Trip 7 TRIP 1 1 1 1 1 1 1

60 [F50 Phase C Trip TRIP 1 1 1 1 1 1 1
TSS 61 [F50 Phase Overcurrent Level 1 Trip 7 TRIP 1|1 11|11 ]1

62 |F50 Phase Overcurrent Level 2 Trip 7 TRIP 111 11 1] 1]1

63 |F50 Phase Overcurrent Level 3 Trip 6 TRIP 1 11 1] 1]1

64 |F50 Earth Overcurrent Level 1 Trip 7 TRIP 111 11 (1] 1]1

65 |F50 Earth Overcurrent Level 2 Trip 7 TRIP 111 11 (1] 1]1

66 |F50 Earth Overcurrent Level 3 Trip 6 TRIP 1 11 1] 1]1

67 |50BF Trip 7 TRIP 1 1 1 1 1 1 1

68 |F79 Successful 5 ALARM-F79 1 1 1 1 1

69 |F79 Unsuccessful 5 ALARM-F79 1 1 1 1 1

70 |Fan Failure 1 ALARM 1

71 |OLTC Failure 1 ALARM 1

72 |OLTC Lock 1 ALARM 1

73 |Buchholz Alarm 1 ALARM 1

74 |HV Winding Temp Alarm 1 ALARM 1

75 |MV Winding Temp Alarm 1 ALARM 1

76 |LV Winding Temp Alarm 1 ALARM 1

77 |Oil Temp Alarm 1 ALARM 1

78 |Oil Level Low 1 ALARM 1

79 |Oil Level High 1 ALARM 1

80 [OLTC Oil Level Low 1 ALARM 1

81 [OLTC Oil Level High 1 ALARM 1

82 |F49 Alarm 1 OVERLOAD 1

83 |F87T General Pickup 1 ALARM 1

84 |F87T General Trip 1 TRIP 1

85 |F87T Trip 1 TRIP 1

86 |F87T Phase A Trip 1 TRIP 1

87 |F87T Phase B Trip 1 TRIP 1

88 |F87T Phase C Trip 1 TRIP 1

89 [87N REF Trip 1 TRIP 1

90 |Buchholz Trip 1 TRIP 1

91 |Oil Temp Trip 1 TRIP 1

92 |Oil Flow Trip 1 TRIP 1

93 |HV Winding Temp Trip 1 TRIP 1

94 [MV Winding Temp Trip 1 TRIP 1

95 |LV Winding Temp Trip 1 TRIP 1

96 [Safety Valve Trip 1 TRIP 1

97  |Pressure Trip 1 TRIP 1

98 |OLTC Pressure Trip 1 TRIP 1

99 [SELECT OLTC MODE MANUAL/AUTO 1 Man/auto 1

100 |TAP CHANGE INPROGRESS 1 ON/OFF 1

101 |INHIBIT RELAY F90 FROM F67 (U<) 1 ALARM 1

102 |INHIBIT U>, U< 1 ALARM 1

103 |OVERCURENT I> 1 ALARM 1

104 |OVERVOLTAGE U> 1 ALARM 1

105 |JUNDERVOLTAGE U< 1 ALARM 1

106 [Switch Inde/Para Transformer 1 ALARM 1

107 [Switch Master/slave Transformer 1 ALARM 1

108 |F861 Operated 7 TRIP 1 1 1 1 1 1 1

109 |F862 Operated 1 TRIP 1

110 |F741 Alarm 7 ALARM 1 1 1 1 1 1 1

111 |F742 Alarm 1 ALARM 1

112 |Authorize 3 SWITCH 3

113 | Time not syncrocheck 1 ALARM 1

114 |RTU/Gateway State 1 Online 1

115 |Security Alarm 1 ALARM 1

116 |Fire Alarm 1 ALARM 1

117 |Relay access takes relay fault recorder from the control center 1 ALARM 1

118 [MU fault/ Disconnect 9 ALARM 1] 1|1 1] 1f1]1]1

119 |Relay block 9 ALARM Lf1f1 Lfrf1]17]1

Total Bay 236 8 139]34(21 29129]129]129]129] 0
1 |Circuit Breaker CB 7 OPEN/CLOSE 1 1 1 1 1 1 1
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2 |Disconnector 2 OPEN/CLOSE
3 |Earthing Switchs 9 OPEN/CLOSE 1
TSD -
4 |Draw In/Out 6 In SCW[CC/. Outof
Sercvice
Total Bay 24 1
1 |Circuit Breaker CB 7 OPEN/CLOSE
2 |Disconnector DCL 1 OPEN/CLOSE
3 |Earthing Switchs 0 OPEN/CLOSE
4 |Tap Changer 1 LOWER/RAISE 1
5 |Fan Control 2 ON/OFF 2
6 |Change Group 9 SETUP 1
7  |Reset Alarm/Trip 9 Normal/Reset 1
RCD 8  |On/Off Function F87L 0 ON/OFF
9 |On/Off Function F87B 0 ON/OFF
10 |On/Off Function F79 6 ON/OFF
11 |On/Off Function FS0BF 7 ON/OFF
12 |On/Off Function F25 0 ON/OFF
13 |Control Mode Select Swicth Inde/Para 1 Inde/Para 1
14 |Control Mode Select Swicth Manual/Auto 1 Manual/Auto 1
Total Bay 44 7
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PHU LUC 3: DANH SACH DU LIEU CAC TiN HIEU SCADA TBA 110KV PHUNG XA
TRAO DPOI VOI TRUNG TAM GIAM SAT X6

=
AE x
AHHBEHHHEEHE
Loai STT Tén tin hiéu Total Kiéu tin hiéu == 8 g E‘ E‘ E‘ E‘ E‘ @ s
i : ) clelz|E|E|E|E|E|E|R|2
z P
S Zlelz]alalz]e
SlelalElS|ElE|C|E|E %]
Ol=l=lale=lx]x®x]|lxIx®x]|®]lOo|a
1 Voltage Uab KV 1 1 1 1 1 1 1 1 1
2 |Voltage Ubc KV 1 1 1 1 1 1 1 1 1
3 |Voltage Uca KV 1 1 1 1 1 1 1 1 1
4 |Voltage Ua 9 KV 1 1 1 1 1 1 1 1 1
5 |Voltage Ub KV 1 1 1 1 1 1 1 1 1
6 |Voltage Uc KV 1 1 1 1 1 1 1 1 1
7 |3Uo ( Level 6-10-15-35kV) KV 1
8 [Current Ia A 2 1 1 1 1 1 1 1
9 |Current Ib 9 A 2 1 1 1 1 1 1 1
10 |Current Ic A 2 1 1 1 1 1 1 1
11 |Current In A 2 1 1 1 1 1 1 1
12 |Fault Current la
™ 13 |Fault Current Ib 0
14 |Fault Current Ic
15 |Fault Current In
16 |Frequency 0 f
17 |Factor 0 Cos (fi)
18 [Power P 9 MW 2 1 1 1 1 1 1 1
19 |Power Q 9 MVAr 2 1 1 1 1 1 1 1
20 [Power S 0 MVA
21 |Oil Temp 0 oC
22 |HV Winding Temp 0 oC
23 |MV Winding Temp 0 oC
24 |LV Winding Temp 0 oC
25 |Tap Position 0
1 |Circuit Breaker CB 7 OPEN/CLOSE 1 1 1 1 1 1 1
2 |Disconnector 2 OPEN/CLOSE 1 1
TSD 3 |Earthing Switchs 9 OPEN/CLOSE 11 f1jryp1rf1r}jrjp1rfi1
4 |Draw m/Out 6 In Service/ Out of 1 tloffrfr
Sercvice
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PHU LUC 3 : DANH SACH DU LIEU CAC TiN HIEU AC-DC TBA 110KV PHUNG XA

Loai | STT Tén bién Total | Kiéu bién Total
- 17 |DC QFx R INSULATION LOW 8 ALARM 8
Total Bay 8 8
7 |AC QFx ON/OFF 4 ON/OFF 4
DI 8 |DC QFx ON/OFF 8 ON/OFF 8
Total Bay 12 12
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% THANG LONG

bién thoai: 024.7100.5746

Email/Web:

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi

tuvan@thanglongpc.vn / Thanglongpc.vn

PHAN 1. PHU LUC TiNH TOAN PHAN DPIEN

I. Tinh toan trao luu cong suiat-ngan mach

1.1. Két qua tinh toan trao luu cong sut:
STT Phin ti Cong suit Tai
(MVA) (%)
Nim 2026
A | Ché 9 van hanh binh thwong
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 93.5+j24.7 60
2 | BZ 110kV TBA 220kV Son Tay — Phung X4 9.8-j0.4 6
B | Ché dd sw c6 dwong day 110kV Tay Ha Noi — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 - -
2 | BZ 110kV TBA 220kV Son Ty — Phung X4 104.6+j32.6 | 70
C | Ché @) sw c6 dwong day 110kV Son Tay — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 103.4+j25.4 | 66
2 | BZ 110kV TBA 220kV Son Ty — Phung X4 - -
Nim 2030
A | Ché 9 van hanh binh thwong
1 | BZ 110kV TBA 220kV Tay Ha Noi — Phung X4 37.4+j53.3 39
2 | BZ 110kV TBA 220kV Hoa Lac — Phing X4 88.0-j20.8 55
B | Ché d) su ¢ dwdong day 110kV Tay Ha Noi — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha DPong 2 - -
2 | BZ 110kV TBA 220kV Hoa Lac — Phing X4 125.7+i34.1 | 79
C Ché d6 su c6 duwong diy 110kV Hoa Lac — Phung X4
1 | BZ 110kV TBA 220kV Tay Ha Noi — Ha Pong 2 125.5+j33.0 | 78
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa - -
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% THANG LONG

CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi

Pién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn
A Cong suat Tai
STT Phan ti
(MVA) (Y0)
Nam 2035
A | Ché d van hanh binh thuong
1 bZ 110kV TBA 220kV Tay Ha N§i — Phung Xa 26.4+j33.7 27
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa 109.1+3.3 69
B | Ché dd sw c6 dwong day 110kV Tay Ha Noi — Phung X4
1 bZ 110kV TBA 220kV Tay Ha Noi — Ha Bong 2 - -
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa 135.9+j39.0 89
C Ché d6 su c6 duwong diy 110kV Hoa Lac — Phung X4
1 bZ 110kV TBA 220kV Tay Ha Noi — Ha Bong 2 135.6+j37.3 89
2 bZ 110kV TBA 220kV Hoa Lac — Phung Xa - -
1.2. Két qua tinh toin dién ap:
Nim Phin tir Capdién | (- (kV) | Umin (kV)
ap (kV)
2026
TBA 110kV Phung Xa 110 110.9 123.4
2030
TBA 110kV Phung Xa 110 115.1 118.7
2035
TBA 110kV Phung Xa 110 109.8 116.1
1.3. Két qua tinh toan ngfm mach

Pé lua chon cac thiét bj dong cat, diy chdng sét nham dam bao hé thong dién van hanh mot

cach an toan, tin cdy, tién hanh tinh toan dong dién ngin mach bang phan mém PSS/E.

Gia thiét tinh toan ngan mach sau khi da thay d6i két day, mé vong tai tram 220kV Ha Pong
(mé MC112), tram 220kV Mai Bdng (mé MC112), tram 220kV Thanh Cong (m¢ MC112),
tram 220kV Chem (m& MC112), tram 220kV Van Tri (m¢é MC112), tram 220kV So6c Son,
tram 220kV Long Bién (m¢ MC112), tram 220kV DBoéng Anh 2 (m¢ MC112) tram 110kV

Tap 1. Thuyét minh du 4n
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CONG TY CO PHAN PHAT TRIEN PIEN LU'C THANG LONG
% THANG LONG Pia chi: Té‘mg 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
bién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

Pai Kim (m¢é MC112), tram 110kV Tran Hung Pao (m¢o MC112), tram 110kV Phuong Liét
(mo MC112).

Két qua tinh todn dong dién ngan mach mot pha, ba pha trén cac thanh cai 110kV, 22kV cta
TBA 110kV Phung X4 trong cac nam 2026, 2030, 2035 dugc tom tit trong bang sau:

Piém ngin mach Dong ngan mach (kA)
3 pha 1 pha
2026
Thanh céi 110kV TBA 110kV Phung X4 17.2 11.8
Thanh cai 22kV TBA 110kV Phung X4 (C41) 12.7 11.7
Thanh cai 22kV TBA 110kV Phung X4 (C42) 12.7 11.7
2030
Thanh céi 110kV TBA 110kV Phung Xa 30.9 20.1
Thanh cai 22kV TBA 110kV Phung X4 (C41) 14.1 13.3
Thanh cai 22kV TBA 110kV Phung X4 (C42) 14.1 13.3
Thanh cai 22kV TBA 110kV Phung X4 (C43) 14.1 13.3
2035
Thanh céi 110kV TBA 110kV Phung X4 31 20.3
Thanh cai 22kV TBA 110kV Phung X4 (C41) 13.6 12.7
Thanh cai 22kV TBA 110kV Phung X4 (C42) 13.6 12.7
Thanh cai 22kV TBA 110kV Phung X4 (C43) 13.6 12.7

Dong ngén mach 16n nhét tai thanh cai 110kV tram 110kV Phung X4 <31,5kA, dam bao
theo quy dinh thong tu 05/2025/TT-BCT.
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Phu luc tinh toan
Phan 1 : Phu luc tinh toan phan dién TBA

PL1 Tinh toan cac thong s6 co ban
2.1.1 Tinh toan dong dién tai

- Pién 4p dinh muc phia so cap : Upy = 110 kV
- Dién ap dinh muc phia thir cap: Upy= 22 kV
- May bién ap luc :
Dién ap Svea SO luong
kV) | (MVA) | (méy)
110 63 3
- May bién ap tu dung :
Dién ap Svea SO luong
kV) (kVA) | (may)
22 180 2
- Tinh toédn c6 xét td1 kha nang qua tai cuia MBA:
Kior = 1.5

- Tinh toan dong di¢n tai binh thuong (I,) va cudng buc (I,) cac ngan nhu sau :
a. Ngan dwong day 110kV
-Dong dién ngan duong day ché do binh thuong :

PitjQu | SdMVA) | T (A)
112.2+31.5] 116.54 | 611.67
- Dong dién ngan dudng day ché do su ¢ 1 mach dudng day:
PitjQu | S’MVA) | Iy (A)
135.9+39j| 141.39 | 742.08
Vay chon Icb = 742.08  la dong dién cuong burc tinh todan trong cac chuwong sau
b. Ngdn 16 tong MBA 110kV
- Phia 110kV
StMVA) kg | In(A) [ 1o (A)
63 1.5 497 497
- Phia 22kV
StMVA kg | In(A) [ 1o (A)
63 1.2 1986 1986
c. Ngan MBA tw dung :
- Phia 22kV
Std (KVA) kqtsc Ibt (A) ch (A)
180 1 4.72 4.72
- Phia 0,4kV
Std (KVA) kqtsc Ibt (A) ch (A)
180 1 259.81 | 259.81




Phu luc tinh toan
Phan 1 : Phu luc tinh toan phan dién TBA

d. Ngan phdn doan
- Phan doan phia 110kV :
Trong trudng hop ning né nhat dong dién cudng birc trong ngin phan doan bang dong
dién cudng birc ngan xuat tuyén 110kV
I = 742 (A)
- Phan doan phia 22kV :
Trong trudng hop nang né nhat dong dién cudng birc trong ngin phan doan
bang dong dién cudng birc ngan 16 tong MBA phia 22kV
I = 1986 (A)

2.1.2 Tinh toan dong dién xung kich

- Dong dién ngan mach xung kich (I,) 12 gia tri cuc dai cta tri s6 dong dién ngin mach
toan phan

- Xét trong truong hop ning né nhat dong dién ngan mach xung kich duoc tinh nhu sau :

0,01
I, =x/EICKO.(1+e Ta )

Trong do : , q ‘
Ieko : g1d tr1 hiéu dung dong dién ngan mach chu ky tai thoi diém ban dau
(trong tinh toan gan dung xét truong hop Ieke = IN")
T, : hang s thoi gian tat dan ciia dong dién ngan mach khong chu ky

( Tinh toan gan dung dbi véi mang dién trén 1kV, 50Hz lay T, = 0,05)
- Tir két qua tinh toan ngin mach tai chuong 2 ta c6 két qua tinh toan dong dién xung kich
cho tai bang tong hop

2.1.3 Tinh toan xung lwong nhi¢t dong dién ngin mach

- Xung lugng nhiét dic trung cho tac dung nhiét ciia dong dién ngan

mach d6i voi day dan va cac khi cu dién trong thoi gian ton tai dong

dién ngin mach

- Xung lugng nhiét dong dién ngan mach (By) dugc tinh theo cong thirc sau :

By = Bnek + Bakek

Trong do :
Bnek : xung luong nhié¢t dong dién ngan mach thanh phan chu ky
Bnkck : xung luong nhiét dong dién ngan mach thanh phan khong chu ky

- Tinh toadn Byck :
Byck duoc tinh toan theo phuong phap thoi gian dang tri
Byek = IéKoo‘tdt ) . i
Trong do : 1a gi4 tr1 hiéu dung dong dién ngan mach thanh phan chu ky 6n dinh,

I trong tinh todn gan dung co thé coi I, = I, =17



Phu luc tinh toan
Phan 1 : Phu luc tinh toan phan dién TBA

tae : Thoi gian dang tri ton tai cia dong dién ngén mach thanh phan chu ky,
trong tinh toan gan ding c6 thé coi ty =t
(t 12 thoi gian ton tai ngan mach t = 0,15 theo TT39/BCT)
- Tinh toadn Bygck :

Bykex = IéKoTa (1- Ca )
Trong d6
Lewo : gia tri hiéu dung dong dién ngin mach thanh phan chu ky thoi diém
ban dau, trong tinh toan gan dung lay Iy = I\
t : thoi gian ton tai ngan mach (t=0,15)
T, : hang s thoi gian tat dan ciia dong dién ngan mach khong chu ky

(Ta = 0,05)

2.1.4 Tong hop két qua tinh toan

STT Vi tri tinh to4n Két qua tinh todn —
) Li(A)  |Lp(A) [In(kA) Ly (kA) | By(10"As)
I Phia 110kV
1 |Ngin 16 tong MBA 497 497 31 77.50 144.03
2 [Ngan duong day 612 742 31 77.50 144.03
3 |Ngan phan doan TC - 742 31 77.50 144.03
11. Phia 22kV
1 [Ngin 16 tong MBA 1986 | 1986 | 14.1 35.25 29.80
2 |Ngin MBA ty ding 4.72 4.72 14.1 35.25 29.80
3 |Ngan phin doan TC - 1986 14.1 35.25 29.80
Ngin xuét tuyén - 14.1 35.25 29.80
III. Phia 0,4kV
1 |Ngidn MBA ty dung 260 260 2.80 7.20 1.18




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

PL2. Tinh toan kiém tra may cit
2.2.1. Co s6 lua chon

- May cit dung dé déng, cit mach khi c6 dong phu tai hodc dong ngin mach. May cit sir

dung co cau dong md co khi c6 kha ning dong, dan lién tuc va cit dong dién trong diéu

kién binh thudng va ca trong thdi gian gidi han khi xay ra diéu kién bat thudng trong mach.
- May cit duoc thiét ké, ché tao phu hop véi tiéu chuan IEC 62271-100

2.2.2. Piéu kién lra chon

- bién ap dinh muc:

- Dong dién dinh mic:

- Kiém tra diéu kién cat:

- Kiém tra diéu kién 6n dinh dong :
- Kiém tra diéu kién 6n dinh nhiét :

UgmmcZUdm L

Idm MC = Ilvcb

chmMC = IN
Loaa = L
Bnh.dm = BN

(Néu Iy, mc > 1000A thi khong phai kiém tra 6n dinh nhiét)

2.2.3. Chon mdy cit di¢n cé thong s6 nhw sau:

Phia Loai Ugn kV) | Ijm(KA) | Lan(kA) I (KA)
3 pha, lap dat ngoai troi,
110kV céch dién SF6 145 3150 40 100
22kV |3 pha, chan khong, trong
tong, PD |nha, loai kéo ra dugc 24 2R L e
22kV i(uét 3 Rha, chﬁr} khong, trong 4 630 )5 63
tuyén |nha, loai kéo ra duoc
2.2.4. Kiém tra diéu kién
Diéu kién kiém tra 110kV téizgl,(g}) Xuzfl;:;en Két qua
1.Dién ap dinh mirc
Ugmmc (KV) 145 24 24 Thoa méan
Udmp (kV) 110 22 22
2.Dong dién dinh mirc
Lom (A) 3150 2500 630 Thoa méan
Liven (A) 742 1986 0
3.Diéu kién cit
Leam (kA) 40 31.5 25 Théa man
In (kA) 31 14.1 14.1
4.0n dinh dong
Loga (KA) 100 80 63 Thoa méan
L (kA) 77.50 35.25 35.25
5.0n dinh nhiét L




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

111va 1iiaili

14w (A) 3150 2500 630

- Két lugn: cdc mdy cit da chon dam bdo yéu ciu ky thudt



Phu luc tinh toan

Phan 1 : Phu luc tinh todn phan dién TBA

PL3. Tinh toan kiém tra dao cach ly

2.3.1. Co s6 lua chon

- Dao céch ly 13 loai 3 pha hodc 1 pha, dung dé dong, cach mach khi khong c6 dong phu tai.

- Dao céch ly st dung co cau co khi, dong cit bang tay hodc tir xa

c6 hodc khong c6 dao tiép dia.

- Dao céch ly phai dugc ché tao dap Gmg cac yéu cau vé diéu kién 1am viéc theo tiéu chuin
IEC 62271-1, -100, -102, -104, -108; IEC 60815; IEC 60071; IEC 60137; IEC 60273.

2.3.2. Piéu kién lra chon
- Bién 4p dinh mic:

- Dong di¢én dinh muc:

- Kiém tra di€u kién 6n dinh dong :

- Kiém tra diéu kién 6n dinh nhiét :
- Néu Iy, per > 1000A thi khong phai kiém tra 6n dinh nhiét

Uitmbper ZUdm Lo

Lim per = v

Loga = Lk

Bnh.dm = BN

2.3.3. Chon dao cach ly c6 thong sé nhw sau:

Phia Loai Uy (KV) [Ty (KA) 1,40 (KA)
Lloky |3 Pha- lap dat ngoai troi, 2 ludi tiép dat, o — N
quay ngang
2.3.4. !(iém tra (Zli‘éu kién lwa chon: ]
Dieu kién ki€ém tra Phia 110kV Keét qua
1.Pién ap dinh mirc
Ugm (kV) 126 Théa man
Ugmp (KV) 110
2.Dong dién dinh mirc
Lim (A) 1250 Thoa man
Livep (A) 742
3.0n dinh dong
Logq (KA) 78.75 Théa man
L (kA) 77.50
4.0n dinh nhiét Khong can kiém tra
Lim (A) 1250 dicu kién

- Két lugn: DCL dd chon dam bdo yéu cau ky thugt




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

PL4. Tinh toan kiém tra bién dong dién

2.4.1. Co s¢ tinh toan

- May bién dong phai duoc thiét ké, ché tao phu hop theo tiéu chuan IEC 61869-2.
2.4.2. Piéu kié¢n lya chon

- Bién 4p dinh mic: Ugm ot 2Udm Lb
- Dong dién dinh murc: 1,2 I4m o1 Liven
- Kiém tra diéu kién 6n dinh dong : Loga> L

- Kiém tra diéu kién 6n dinh nhiét : Boham> By

- Néu Iy, ¢+ > 1000A thi khong phai kiém tra 6n dinh nhiét

- Cap chinh xac ciia bién dong dién:

+ Do luong: 0,5

+ Bao vé: 5P20

+ Mua ban dién: 0,5.

- Kiém tra diéu kién cong suét thu cép va chon mach nhi thir
2.4.3. Chon bién dong dién c6 thong sé nhu sau

Phia Uim ¥ s & bién (A) Cip chinh xac/Cong suit (VA) I, (KA)
(kV) Bio vé | Do luong
1 IO‘kV IA\Igan DZ 123 400- 800- 1000 5P20/ 0,5/ 7875
va phan doan /1- 1-1- 1 30 30
{IOIEVX 123 200 400 600 5P20/ 0,5/ 7875
Ngan 10 tong /1- 1-1- 1-1 30 30
22kV 24 800 1600 3200 5P20/ 0,5/ 63
Ngin 16 tong, PD /5 5- 5 20 20
%ZkV ) 24 300 - 600 5P20/ 0,5/ 63
xuat tuyén /1 1 15 15

2.4.4. Kiém tra diéu kién lya chon
110kV | 110kV 22kV 22kV

Piéu kién DZva | 1§ tong |10 tong, | xuit Két qua
PD MBA PD tuyén

1.Dién ap dinh mirc

Udm (kV) 123 123 24 24 | Théa man
Udm 1o (kV) 110 110 22 22

2.Dong dién dinh mirc

Lam (A) 1000 600 3200 | 600 Théa man
1,214 (A) 1200 720 3840 | 720

Liven (A) 742.08 | 496.58 | 1986 0

3.0n dinh dong




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

Loaa (KA) 79 79 63 63 | Thoa man
Ly (kA) 77.50 | 77.50 | 3525 | 35.25

4.0n dinh nhiét

Iy (A) 1000 600 3200 | 600

Inam (KA) 31.5 31.5 25 25 | Théa man
B,am (10°A%) - 992.25 _ 625

By (10°As) _ 144.03 _ 29.80

2.4.5. Kiém tra cong suat phu tai thir cap

- Céng sudt tiéu thu ciia bién dong dién phia 110kV

Thiét bi S6 lwgng C“?\g,:)‘at fsig)
Cudn bao vé
Ro le k¥ thuét sb (bdo vé chinh) 1 0.05 0.05
Ro le k¥ thuét s6 (du phong) 5 0.05 0.25
Ro le k§ thuat s6 khac 0.1 0
Cong suit tong Sy, 0.3
Cuon do lwong

B¢ diéu khién mirc ngin BCU 1 0.15 0.15
Cong to do dém 1 2 2
B¢ do luong da chuc nang 0
Cong suat tong S, 2.15
- Céng sudt tiéu thy ciia bién dong dién phia 22kV

Thiét bi S6 lwong C“?\g,:)‘at Téng (VA)

Cudn bao vé
Ro le k¥ thuat s6 1 0.05 0.05
Ro le k§ thuét s6 khac 0
Cong suat téng St 0.05
Cuon do lwong
Cong to do dém 1 0.4 0.4
B§ do luong da chirc nang 0
Cong suit tong Sy, 0.4
- Kiém tra kha nang ddp iing céng sudt
110kV 22kV

Bao vé€ | Bo luong | Bao vé |Po ludong

Si (VA) 0.3 2.15 0.05 0.4




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

Sim (VA) 30 30 20 20
Két qua ™ ™ ™ ™
2.4.6. Lwa chon tiét dién cap nhi thir
Lya chon cap nhi thie chung loai Cu/PVC/PVC/0,6/1kV co tiét dién nhw sau :

Phia Mach bao vé Mach do lvong
110kV 4x4mm” 4x4mm”
22kV 4x4mm” 4x4mm”

Kiém tra cdp nhi thir

- Bé dam bao sai s6 cua bién dong dién khong vuot qua tri s6 cho phép, phu tai tht cap Z2
ctia bién dong dién khong dugc vugt qua phu tai dinh muc cua no.

- Tong tré dinh muc cua cudn dung cho do ludng:

S

Z — d;nCT (Q)

2dm
2dm
- Tong trd phu tai cua cac dung cu do:

Stt
Zch: 12 (Q)

2dm
- Tiét di¢n cua day dan ndi tir thtr cap cua bién dong di¢n dén cac dung cu do phai thoa
man di€u kién: i
F,>——% (mm®)

2dm “Xdc

Bdng tinh todn tiét dién cdp nhi thit:

Phia 110kV Phia 22kV
Mach Mach do Mach | Mach do
bao vé luong bao vé luong
Zram(€2) 30 30 0.6 0.6
S«(VA) 0.3 2.15 0.05 0.4
Zs4.(Q) 0.3 2.15 0.002 0.016

Dien t6 suat dav da
1én roriua day dan 0.0188 0.0188 0.0188 | 0.0188
p (2. mm"/m)

chiéu dai day nbi
dung cy do 1, (m)
Tiét dién nhé nhat
F ddmin (mmz)

Tiét dién chon F (mmz) 4x4mm?2| 4x4mm2 | 4x4mm?2 | 4x4mm?2

Két qua ™ ™ ™ ™

100 100 100 100

0.0633 | 0.067504 | 3.14381 | 3.219




Phu luc tinh toan
Phan 1 : Phu luc tinh todn phan dién TBA

PL5. Tinh toan kiém tra may bién dién ap

2.5.1. Co s6 lwa chon

- May bién dién 4p do luong dung dé bién doi dién ap tir tri s6 16n xudng tri s6 thich

hop 100/4/3 hay 110/v/3 dé cung cip cho cac dung cu do luong hay bao vé.
- May bién dién 4p duoc ché tao pht hop véi tiéu chuan IEC-61869-5
- Bién ban thtr nghiém thong thudng theo tiéu chuan IEC-61869-5

- Bién ban thir nghiém dién hinh theo tiéu chuan IEC-61869-5

2.5.2. Piéu kién lya chon
- Cép chinh xAc:

+ Do lwong: 0,5

+ Mua badn dién: 0,5

+ Bado vé: 3P

- Kiém tra diéu kién cong suit: S4,>S,
- Kiém tra tiét dién mach nhj tha F > F,

2.5.3. Lwa chon bién dién ap c6 cac thong s6 nhw sau

, . Ky Cap chinh xac/Cong suit (VA
Phia Ty s0 bién Bao vé | Do luong
115/ 0,11/ 0.11 3P/ 0,5/
HOkV V3 V3 3 100 150
23/ 0,11/ 0.11 3P/ 0,5/
22kV V3 V3 3 50 50
2.5.4. Kiém tra diéu kién lra chon
a. Kiém tra cong suit phu tai thir cdp
+ Céng sudt tiéu thu cua bién dién dp phia 110kV
Ay e y Cong suit | -
Thiét bi So lugng (VA) Tong (VA)
Cudn bdo vé
Ro le k¥ thuat so(bao vé€ chinh) 3 0.1 0.3
Ro le k¥ thuat s6(du phong) 2.2 2.2
Ro le k¥ thuat s 2.46 2.46
Cong suat tong S 4.96
‘ Cuén do luwong
B¢ diéu khién muc ngan BCU 1 0.1 0.1
Cong to do dém 1 10 10
B9 do ludong da chirc nang 1 2.2 2.2
Cong suit tong S, 12.3
+ Céng sudt tiéu thu cua bién dién dp phia 22kV
Ay e Y Cong suit | -
Thiét bi So lugng (VA) Tong (VA)
Cudn bao vé
Ro le k§ thuét so(bao vé chinh) | 3 | o1 0.3




Phu luc tinh toan

Phan 1 : Phu luc tinh todn phan dién TBA

Ro le k¥ thuit s6(du phong) 1 2.2 2.2
Ro le k¥ thuit s6 1 2.46 2.46
Cong suit tong S, 4.96
Cudn do ludng
Cong to do dém 10 2 20
B9 do ludong da chirc nang 10 0.1 1
Cong suit tong S 21
- Kiém tra kha ndng dép vmg céng sudt
110kV 22kV

Béao v¢ Do luong | Baové [ Do luong
S« (VA) 4.96 12.3 4.96 21
Siam (VA) 100 150 50 50
Két qua Thoa man | Thoa man | Thoa man | Thoa man
a. Kiém tra tiét dién cap nhi thir

Lya chon cap nhi thw chung loai Cu/PVC/PVC/0,6/1kV co tiét dién nhw sau :

, Cap nhi thir lva chon Cap nhi thir lua chon
Phla O . Y R . . 0‘ .
mach bao vé mach do luwong
110kV 4x2,5mm’ 4x2,5mm?2
22kV 4x2,5mm’ 4x2,5mm2

- Kiém tra tiét dién cdp nhi thit, véi yéu cdu ton that dién ap trong cdp nhi thir khong

I6m hon 0,5% nén tiét dién ciia cap phai dap vmg diéu kién: s _ Se-P-L

B U%dm‘AUcp
Phia 110kV Phia 22kV

Béo v¢ Do luong |Baové  |Po luong
bién ap dinh murc thu cap
Uy (V) 63.5 63.5 63.5 63.5
Phuy tai thir cap S, (VA) 4.96 21 4.96 21
Dien trd suat day dan p 0.0188 | 0.0188 | 0.0188 | 0.0188
(Q.mm"/m)
chiéu dai day noi dung cu do 100 100 100 100
I (m)
AU, (%) 0.5 0.5 0.5 3
Tiét dién nho nhat F;, (mm®)| 0.462387 | 1.957686 | 0.462387 | 0.32628099
Tiét dién chon F (mm®) 4x2,5mm?2 | 4x2,5mm?2 [4x2,5mm?2| 4x2,5mm?2
Két qua Thoéa man |Théa man |Thoa man |Thoa man




Phu luc tinh toan

Phan 1 : Phu luc tinh todn phan dién TBA

PL6. Tinh toan kiém tra chng sét van
2.6.1. Piéu kién lya chon
- Dong dién x4 danh dinh :

- Cap IEC:

- Kha ning hap thu xung don :
- bBién ap van hanh lién tuc U:
Chon I6n hon dién dp pha-dat I6n nhat ciia hé théng (Umax):

max

U, > —me

- bién ap dinh murc U,:

10kA
Cép 3

3,4 dén 4,5kJ/kV

Chon I6n hon qud dién dp do ngdn mach 1 pha gay ra.

u.>

kc‘Umax

Trong d6 ke 1 hé s qua ap phu thudc vao hé thong ndi dat
+ k,=1,4 dbi voi hé thdng ndi dat truc tiép hidu qua
+ k.=1,732 ddi v6i hé thong ndi dat tong tré cao

Trong sé tay thiét ké ciia ABB c6 dwa ra cdac cong thirc kinh nghiém nhw sau:

V6i UpyaxS 100KV togin maenS 1S thi:
V6i Upyax2 123KV togin maenS 1S thi:
2.6.2. Tinh toan chon chdng sét van
Tinh toan diéu kién lua chon chéng sét van :

A 1a CSV 110kV | CSV 22kV CSV 72,kV
Ditukien | (5 ingvaDz)| (1o tong) |(Tung tinh
i i MBA)
Umax (kV) 123 24 72
ke 1.4 1.4 1.4
Uc > 71.0 13.86 41.57
Ur > 88.56 19.2 57.6
Lira chon chdng sét van c6 cac thong s co ban sau :
Didu kin CS)/ 110kV | CSV %ZkV CSv %2kV
i (16 tong va DZ) | (10 tong) (16 tong)
Uc(kV) 77 16.8 58
Ur (kV) 96 24 72
Cip Class 3 Class 3 Class 3

U, 20,8 x Uy,
U,20,72 x Uy,




Phu luc tinh toan

Phan 1 : Phu luc tinh todn phan dién TBA

PL7. Tinh toan lua chon cap luc

2.7.1. Noi dung tinh toan

a. Lua chon cép 16 tdbng MBA va cép lién lac 22kV

Lira chon cdp 16 tong MBA va cdp lién lac c6 théng sé co ban nhw sau:

Dién ap dinh mirc 22 kV

Dién ap 16n nhat 24 kV

L5i dan Cu

Cach dién XLPE/PVC

Tiét dién 15i cap 630 mm’

Loai cap 1 161

S soi cap trén 1 pha 2 soi

Dong dién cho phép 1226 A

b. Lua chon cép 16 tdng MBA tu dung phia 22kV

Lira chon cdp MBA tw diing phia 22kV ¢6 thong sé co ban nhw sau:

Dién ap dinh mirc 22 kV

Dién ap 16n nhat 24 kV

L5i dan Cu

Cach dién XLPE/PVC

Tiét dién 15i cap 50 mm’

Loai cap 3 161

S soi cap trén 1 pha 1 soi

Dong dién cho phép 205 A

c. Lua chon cép 16 tong MBA tu ding phia 0.4kV

Lira chon cap MBA tir ding phia 0,4kV ¢6 thong s6 co ban nhir sau:

Pién ap dinh muc 0.6 kV

Dién ap 16n nhit 1 kv

L3i dan Cu

Céach dién XLPE/PVC

Tiét dién 16i cap CWUXLPEPVC-| o
j 4x120

Loai cap 4 161

S soi cap trén 1 pha 1 soi

Dong dién cho phép 320 A

2.7.2. Tinh to4n Kiém tra

+ Kiém tra diéu kién phéat nong 1au dai

Dbé dam bao su lam viée 1au dai coa cap, dong dién 16n nhét chay trong cap trong ché do lam viée
binh thuong khong dugc vugt qua dong dién cho phép twong tng vai dicu kién lam viéc thuc cta

no.

I =tk Ky Loy > Ty

- : dong dién lam viéc da hiéu chinh cua cap.



Phu luc tinh toan
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n : 86 s0i cap trong mot pha
k; : hé s hiéu chinh theo cach bd tri cap
k, - hé s6 hiéu chinh theo nhiét do lam viéc

(cdc hé s6 duwoc tra theo tiéu chudan IEC 60502-2)
+ Kiém tra diéu kién phat néong do dong dién cudng birc

kqt'Icp Z ch
Trong d6 : kg = 1,3 néu Iy/T'c, < 80%
kg =1 néu T/T',, > 80%
Kiém tra voi trieong hop nang né nhat k g =1
Tic 1a : o> Lo

+ Kiém tra én dinh nhiét ctia cép :

— ~nh.min C
S - Tiét dién cap lya chon
S oh.min : Tiet dién nho nhat cia day dan thoa man dicu kién on dinh nhiét
C : Hﬁng s0 phu thudc vat liéu dan dién. Vi 16i déng, C=141A"s
By : Xung lugng nhiét cua dong dién ngan mach.
Bdng tinh todn kiém tra cdp luc
Cap MBA tu dung | Cap MBA tu dung
Cap tong MBA va lién lac phia 22kV phia 0,4kV
S (mm°) 630 50 120
n 2 1 1
k1 0.96 0.98 0.98
k2 0.89 1 1
I, (A) 1226 205 320
I'p, (A) 2095.0 200.9 313.6
Iy (A) 1986 4.72 260
I, (A) 1986 4.72 260
By 144.03 29.80 1.18
S, i (MmM?) 85.116 38.714 7.690
Két qua kiém tra
IA' Ph?.t nong Thoa man Thoa man Thoa man
lau dai
> ljhat nons Tho4 man Thoa man Thoa man
cudng buc
ihg? dinh Thoa man Thoa man Thoa man

- Két ludn: Cap lwe di chon dim bdo yéu cau kj thudt




Phu luc tinh toan

Phan 1 : Phu luc tinh todn phan dién TBA

PLS8: Tinh toan pham vi bao vé chdng sét
2.9.1. Cac thong so tinh toin

- Bd cao cua kim thu sét
- B cao toi thiéu ctia kim thu sét : h,,;, (m)

- DBd cao vit can bao vé

:h (m)

- hy (m)

- B6 cao viat can bao vé 16n nhat : h,,,, (m)

- Puong kinh dudng tron ngoai tiép cac tam giac tao boi cac vi tri dat kim thu sét : D(m)
—Tién hanh kiém tra lai kha nang bao vé déi véi cac vdt nam ngoadi pham vi bao vé:

2.9.2. Tinh toan pham vi bio vé€ cac kim thu sét

a. Pham vi bao vé ciia cia mgt cft thu sét doc lap:

—  Tinh pham vi bao vé cho moi cot chong sét r .

Khi h <§h —>rx=1,5.h.[1— b,

).

Khih, > %h N rx=0,75.h.(l— k;: j.p
. 5,5
Trong do p la hé so hiéu chinh voi cot co do cao trén 30m =
Vi tri h(m) hx(m) 2/3h p ry
21.00 8 16.50
A,B,C 21.00 7 14.00 1 18.38
21.00 3 25.88
b. Pham vi bao vé gitra hai cft cé cung d¢ cao:
—  Tinh dé cao cét gia tuong h ,
hy=h —%
—  Tinh pham vi bao vé cua cot gia tuong r
Khih, <2h, —>r0x=1,5.h0.[1— ].p
3 0.8.h,
Khih > %ho — r0x0,75.h0.[1— h, ].p
3 h,
Trong do p la hé $6 hiéu chinh véi cét ¢é dé cao trén 30m
_ 5,5
i
Ci.ip C('.it (m) hx(m) a(m) ho(m) 2/3ho Fox
8 10.93
K1-2 21.00 7 26 17.29 11.52 12.80
3 20.30
K1-3 21 7 30 16.71 11.14 1195
3 19.45
K3-4 21 7 57 12.86 8.57 6.16
3 13.66
8 4.29




Phu luc tinh toan
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K25 | 21 7 17 1857 | 1238 | 1 6.16
3 13.66
K4-5 21 7 73 10.57 7.05 1 6.16
3 13.66

2.9.3. Két qua kiém tra

Két qua kiém tra pham vi bao v¢ ctia hé théng cot thu sét duoc thé hién trong phén ban vé
Toan bd céc thiét bi nAm trong pham vi bao v¢ cua hé théng cOt thu sét nén céc thiét bi duoc
bao vé chdng sét danh tryc tiép.



Phu lyc tinh todn
Phan A : Phu luc tinh todn phan dién TBA

PL9. Tinh toan chudi cich dién
1. Chon chudi cach dién
a. Ta chon cach dién co cdc thong $6 co ban sau :
Chung loai : Thuy tinh hoac tuong duong
Tai trong 70 kN
Chiéu dai duong ro 320 mm
Dién ap lam viéc 16n nhat 123 kV
b. Chon 56 bat
n= 4 U _ 9.61
D

n: 1a s6 bat cach dién trong mot chudi
d :1a chiéu dai dudng ro tiéu chuén lwa chon 25 mm/kV
Uppax © dién ap 1am viéc 16n nhét ciia duong day
D - 1a chiéu dai dudng ro ciia mot bat cach dién 320 mm
Theo diéu I11.2.52 Quy pham trang bi dién thi $6 bat cdch dién trong tram duoc
tang cuong thém 1 bat
- Chon chuéi dé cdch dién thiiy tinh ( hodc twong dwong) cé sé lwong cdch dién la :

11 (bdr)




Phu luc tinh toan
Phan 1. PLTT phan dién TBA

PL10. Tinh toan cong suit MBA tw dung

Cong suat dit

Cong
Stt Phu tai C/sdon | So Téng | déng suit tinh
vi lwong toan (kW)
(kW) cai (kW) thoi
Tong cong suit 149.39
1 |Céng suit cdc ti bang 31.89
- Tu diéu khién - bao v¢, TTin, Server, cong to, 0.15 19 ) 85 | )85
Cam, DTS...
- T chinh luu 18.7 2 37.4 0.5 18.7
- Ta 24 kV 0.15 49 7.35 0.7 5.15
- Tu dau day MK 0.84 6 5.04 1 5.04
- T bao chay 0.5 1 0.5 0.3 0.15
2 [May bién ap 0 22.5
- Quat mat 0.6 24 14.4 0.5 7.2
- Bg diéu 4p OLTC 10.2 3 30.6 0.5 15.3
5 [Tt lam vige (Chiéu sang, diéu hoa, thong 20
gio...)
P. Phu trg 5 1 5 0.8 4
P.Phan phoi 10 1 10 0.8 8
P.Diéu khién 10 1 10 0.8 8
4 [Phu tai sira chira 0 20
- May han dién... 20 1 20 1 20
5 |Bom PCCC 0 55
Nguon bom PCCC 55 1 55 1 55
Hé s cos 0.9
Cong suit tinh toin S (kVA) 165.9889
Cong suat dinh mirc MBA lwa chon (kVA) 180




TINH TOAN MONG MAY BIEN AP 63MVA

Cong trinh: Ldp MBA T3 Tram 110kV Phung X4

Kich thuéc mong:

a = 6.0m
b:=35m
t:=0.7-m
hy, = 0.45-m

Bé tong mong: IEIEU v Cot thép tru méng;: IAII ~v| Cét thép ban d€ méng: IAII |

Cdc noi dung tinh todn bao gom:
[¥] L. Céc gia tri noi hyc va dia chat
[¥] IL.Tinh kh& n&ng chiu nén

[»] I11.Tinh kha n&ng bién dang caa nén



&

L. Cac gia tri noi luc va dia chat

- Cac chi tiéu co ly:

Cac chi tiéu co ly

| po |P*%|pung| . |ni| . |po| .. | Lu |©6¢|Modun
. Chiéu]| , trong Ti . | bo | Hé so . ma bién

STT Tén 16p . |am tu trong sO _ |rong dinh )
day . tu ~|trong | ., sét nén ldn|, séat dang

nhién . kho deo (n) két (C)
nhién trong | (EO)
m | % |g/em’|g/em’|g/fem’| % % |cm’kg| T/m> | deg | T/m’
1 Lép san nén 1.1 500
2 Set“act‘&:;o’deo 2.5 [26.6]1.97 | 1.56 | 2.71 [37.7|0.36 [42.6 1.5 [17.00| 1330
3 | Asetxamnan o, 4 1376 1.83 | 133 | 2.74 |38.8 | 0.93 | 52 0.6 |5.00| 870
déo mém

So liéu dia chat tai TBA Phiing X4 dugc tham khéo ctia du 4n Thi diém lap dat pin luu trit tai cic TBA
110KV trén dia ban Thanh ph6 Ha Noi. S6 liéu khao sat da duoc phé duyét.
Tai trong clia may bién 4ap la: Nimba = 110 x 103 kg
Vay téng tai trong tdc dung bao gom:

N; = Nyppg = 110-T

Gia thiét tai trong ngang tac dung léen mdy la: F{ = 500kg

Tai trong 1én mong bién ap
CaseType F1 F2 F3 M1 M2 M3
Text Tonf Tonf Tonf Tonf-m Tonf-m | Tonf-m
1 0.5 0.5 110 0 0 0
[+
[+l
IL. Tinh kha nang chiu nén ctia nén:
Dién tich ddy méng: Fy = 21m”
b’ 3 2 b 3
Momen chong uén: W, := a-z = 12.25m Wy =a i 21lm

- Thé tich, kh6i luong bé tong :

Vi = 14.7m°
T

Dung trong bé tong c6: Yt = 2.5 3
m

Npg == Vg Vi = 36.75 x 10°kg



2.1 Tinh toan kiém tra cuong do cuia ddy mong may bién ap:
Tiéu chuén 4p dung: Phu luc D - TCVN 9362-2012

Ap Luc tinh to4n duoc xdc dinh theo cong thic:

R, =R, x| 1+ x| 2200 | || 2
b, 2xh

Trong do:

+ Ro 1a dp luc tinh todn quy udc,v6i méng c6 chiéu rong by=I1m va do sau chon méng h;=2m

+ b va h 1a chiéu rong va chiéu sau dat méng thuc t€, tinh bang mét (m)

+ yq 12 tri tinh todn cha trong lugng thé tich dat ndm phia trén ddy méng, tinh bang kN/m3

+ k1 1a hé s6 anh hudng cta chiéu rong méng

+ k2 1a hé s6 anh hudng ctia chi€éu sau chon méng

a=6m
h:=b=35m
k; =0.05

ky =0.2

Roge = 300 x 10° Pa

Két luan: dng suat duéi day m()ng( > lj nén dia kha nang chiu luc.

Omax

2.2 Kiém tra cuong do tai day 16p dém san nén (4p luc 6 trén mat I6p dat yéu):

Kiém tra theo diéu kién 4p luc 1én nén dat yéu:
bt gl
O, T Oy SR,
V01 Ryy dugc tinh nhu sau:

m,.m .
R, =$.(A.by.yﬂ +B.H,.y,, +D.)

t

my, my la hé s6 lam viéc cua cong trinh tic dung qua lai véi nén
K - hé s0 tin cay

=1.Lm, =1k =11

> e

m

UNG SUAT PAY MONG
CaseType Ntc Mxtc Mytc o.max | o.min o.tb Rtc KT
Text kN kN.m kN.m kN/m2 | kN/m2 | kN/m2 | kN/m2
1 1104.762 | 17.500 17.500 | 54.870 | 50.346 | 52.608 229.7 | Thoa man
Rec




11 = Yje = 1.97 % 103k—g3 Yib = k—i
m m
Kiém tra diy dém cat thuoc 16p dat:
Hy i= hy +hge = 1.55m A=2"P_1o5m
He¢ s6 gidm ting suat theo chiéu sau: K = 0.92
C4c gia tri tai trong tic dung Ién trong tAm mong:
vei: P Pio =17
Cac hé so:
A=0 B=1 D=314  Ce=15x10""E

m

Bang tng suat duéi day san nén

ogl ogl ogl(dc)+ Rdy

(z=0) | (z=hdc)| obt(dc) | (T/m2) ’

TH Ntc Mxtc | Mytc |omax

1 110.48 | 0.225 | 0.225 |15.29 | 5.29 4.87 7.03 10.85 | Thoa man

Rdy

0'g1+ Obt

> 1 | nén chiéu cao dém san nén thoa

Két luan: ing suat dudéi day dém cét(
man diéu Kkién ap luc l1én nén dat yéu.
[+]

[*] I1I. Tinh kha n&ng bién dang cda nén

IV. Kiém tra bién dang cua nén

Kiém tra theo tieu chuan TCVN 9362:2012

k
- Dung trong trung binh 16p dat dudi ddy méng ~ypq = 1.553 x 103_g

- Ung sudt gay lin:

- Tai tam méng



3 kg
=0, —hm,ytb - Og = 4.224 x 10 —

m

Oy

o1 = 4.181 x 1031‘—g2 o3 = 3.558 x 1031‘—g2 o4 = 3.099 x 1031‘—g2

m m m

o = 2.257 x 1031‘—g2 o7 = 1.92 1031‘—g2 oy = 1.639 x 1031‘—g2

m m m

o10 = 1.213 x 1031‘—g2 o1 = 1.054 x 1031‘—g2 o1y = 921.846k—g2
m m m
oo = 1.406 x 1031‘—g2 o5 = 2.653 x 1031‘—g2 o3 = 811.2311‘—g2
m m m

Biéu d6 ap Iwc giy lun

D0 sau chon moéng (m)
|
>

Ung sudt gy lun

0 83333 1.67x10° 2.5x10° 3.33x10° 4.17x10°  5x10°

Ung sudt gay lun (kg/m2)
-Ung suat do trong lugng béan than dat:

O-di = (hm + hi)-ytbd

od; = 1.475 x 1031‘—g2 ody = 2.252 % 1031‘—g2 ods = 3.028 x 1031‘—g2
m m m
ody = 3.804 x 1031‘—g2 ods = 4.581 x 1031‘—g2 odg = 5.357 x 1031‘—g2

m m m



ody = 6.134 x 1031‘—g2 odg = 6.91 1031‘—g2 odg = 7.687 x 1031‘—g2

m m m
odyo = 8.463 x 1031‘—g2 odyq = 9.239 x 1031‘—g2 odpp = 10.016 x 1031‘—g2
m m m
odi3 = 10.792 x 1031‘—g2 odig = 11.569 x 1031‘—g2 odis = 12.345 x 1031‘—g2
m m m
Biéu d6 (rng sudt do trong lwong dat
77777777777777777 — hﬁT
——————————————————— ZTT
E
1))
=)
O
g
=]
o)
=
(]
Z
Q-
()
~19 Ung sudlt do trong lwong ban than dat|
] \ \ \ N\

~20
12x10° 7.6x10° 14x10° 20.3x10°26.7x10° 33.1x10° 39.5x 10°
Ung sudt do trong lwong ban than dat (kg/m2)
-Do sau tat lan:
hi =0.5m

Tai do sau z = —4.95m ¢6 oj < 0.2-odj thi tat lin:

. P . k
Ung suat dat tai do sau tit lin odg = 7.687 x 103 —%
m
8 KNt A - A A L 14 3 kg
Ung suat gay ldn tai do sau tat lin o = 1.406 x 10" —=
m

(o2
40183
O'dtl

- Do lin ciia mong tai tam S; (g6m do lin ctia 16p dém cét va ciia nén dat dudi dém cit):



- Do lin cho phép clia méng:
Sgh =2-cm
Két luan: Do hin ciia moéng S; = (1.295)-cm< Sgh = 2-cm, mong dam bao yéu cau vé bién dang.

[#] I11. Tinh kh& n&ng bién dang ctia nén



TINH TOAN MONG TRU THIET BI PIEN HINH

Tén méng: Méng tru chong sét van 96kV (dién hinh)

4

Kich thuéc mong: L
a:= 1.4m 3

. £ — —
b=a=1l4m ¥ ¥ E 7 F T ETF T
a; :=0.6-m
by :=a; =0.6m
a2 = al
b2 =ay ~ —Em £
a3 := (a—ay)-0.5 = 0.4m [ma =
aq = az = 0.4m
hy == 0.3m 1 1
t:=03-m -

—
h2:=O.1-m L L | | -
hs := 0.3-m ' da L 92 93 '
by == hy +hy = 400x 10 °m ' =t '
h:=hg+hy = 700x 10 "m -
ltr = Om
3

hy = hy +hy = 400x 10 °m
Bé tong mong: IEIEU v Cot thép tru méng: IAII | Cot thép ban d€ méng: IAII |

Cdc noi dung tinh todn bao gom:
[¥] I. Cac gia tri ndi lyc va dia chat
[*] IL.Tinh kha nang chiu nén
[¥] I11.Tinh kha n&ng bién dang ctia nén
[¥] IV.Kiém tra chdng xuyén thing cta bé téng
[¥] V.Tinh cét thép

[¥] VI. Tinh ép mét cuc bo



&

L. Cac gia tri noi luc va dia chat

- Cac chi tiéu co ly:

Cac chi tiéu co ly

- Thé tich, kh6i luong bé tong :

Vi = 0.73m°

| po [P"8|pung| . |ami| _ |po| | Ly |©0¢|Modun
L Chiéu| , trong Ti < | PO | « He so h ma bién
Tén lop day am tu trong trong 0 | set |78 |nén lan dinh sat dang
nhié “ | kho | T dé ' két i
M nhien| O ©0 @) O gong| ®0)
m | % |glm’|glem’|glem’| % % |em’/kg| T/m® | deg | T/m’
Lopsannén| 1.1 500
SEUNAUVAO, | ) 5 1966 | 1.97 | 156 | 2.71 |37.7] 036 |42.6 15 [17.00] 1330
deo cung
Tai trong cia mdy thiét bi la: Niba = 50kg
Tai trong cla tru d6 may la: Nimba = 269kg
Vay téng tai trong tdc dung bao gdbm mdy va tru 1én tru méng :
N; = Nipba + Nymba = 319% 107 T
Gia st tai trong ngang tac dung lén mdy la: F| := 0.05T
- Tai trong phan tich tir khung:
Tai trong duoc tong hop va quy vé tam dai mong
CaseType F1 F2 F3 M1 M2 M3
Text Tonf Tonf Tonf Tonf-m Tonf-m | Tonf-m
1 0.05 0.05 0.319 0 0 0
IL. Tinh kha nang chiu nén ctia nén:
Dién tich ddy méng:Fy. = 1.96m”
b’ 3 2 b 3
Momen chong u6n: W, := a-? = 0.46m Wy =a i 0.46m




Dung trong bé tong c6: Yt = 2.5-—3

T

m

Npg = Vb Vg = 1.83% 10°kg

- Thé tich dét trén mat méng: V4 = 0.1 6m’

L as k
Dung trong dat dap c6: vqq = 1.7 % 103_g3

- p luc tiéu chudn Ry, (tinh theo TCVN 9362:2012):

Ng =744 Vq = 272kg

th =

m,.m,

Ic

m

[(A4b+B.h )y +Dc]

my, my la hé s6 lam viéc cua cong trinh tic dung qua lai véi nén
Kic: hé s0 tin cay

m =11m, =1Lk =1.1
Véi: p' = 0 deg A=0 B=1 D=3.14
Ry = 140 10° 0. K8
2 2
sT m
- ing suat dudi ddy mong:
Nntc Mxtc Myfc
Gmax,min = F i( W + W )
tr X y
Ung suat duéi day méng
Th Ntc Mxtc Mytc | o.max | o.min o.tb Rtc KT
1 2.33 0.03 0.03 1.33 1.05 1.19 140.00 [Thoa man
; ) 1.2R¢ .
Két luan: ing suat duéi day mong > 1 | nén nén dam bao kha nang chiu tai
Omax

[
D

[*] I11. Tinh kha nang bién dang ctia nén

IV. Kiém tra bién dang cua nén

Kiém tra theo tiéu chudn TCVN 9362:2012




- Dung trong trung binh 16p dat du6i ddy méng g = 1.553 x 10

3ke

o5 = 67.531k—%
m

oy = 22.659k—%
m

o13 = 11.0841‘—g2
m

m
- Ung suit gay lin: 4 b
30, %% n
o =—"% J j ’ dx.dy
27 S+ X+
2 2
- Tai tam tru mong
kg
Oy =0, =h,y, > g =510107—=
m
ol = 428.906k—g2 o3 = 155.331‘—g2 o4 = 99.0341‘—g2
m m m
o6 = 48.621k—g2 o7 = 36.531k—g2 og = 28.386k—g2
m m m
010 = 18.491k—g2 o1l = 15.3661‘—g2 o1 = 12.9661‘—g2
m m m
Biéu d6 ap Iwc giy lun
E
1))
=)
NS
g
=]
o)
=
(]
Q-
()

Ung sult gy lun

0 83.33  166.67 250 333.33

Ung sudt gy lan (kg/m2)

-Ung suit do trong lugng béan than dat:

od, =(h, +1)-7,

416.67

500



ody = 1398 x 10° X2 ody = 2.174 % 1031‘—g2 od3 = 2.95% 10° &
m m m
ody = 3727 10° K& ods = 4.503 x 1031‘—g2 odg = 528 x 10° K&
m m m
od7 = 6.056 % 10° K& odg = 6.832x 10° K& odo = 7.609 x 10° K&
m m m
odjo = 8.385 x 10° X2 ody] = 9.162x 10° K& odpy = 9.938 x 10° X2
m m m
odyz = 10.715 x 1031‘—g2 odyg = 11.491 x 1031‘—g2 odis = 12.267 x 1031‘—g2
m m m
Biéu d6 (rng sudt do trong lwong dat
. .
-1.5
-3
—-4.5
-6
-7.5
~ -9
g —-10.5
g ~12
g —-13.5
& -15
S ~16.5
§ - 18
el —19.5
o ~21
-22.5
-24
~25.5
- 27 7 J
_085 Ung suat do trong Iwong ban than dét|
\ \ \ \ \
-30

11x10° 7.5%10° 13.9x10° 20.3x10°26.7x10° 33.1x10° 39.4x10°

) Ung sudt do trong lwong ban than dat (kg/m2)
-bo sau tat lan:

Tai do sau 7 = —1.4m c6 o; < 0.2-0d; thi tat lin:

k
Ung sudt dat tai do sau tit lin odg = 2.174 x 10° g2
m
kg
Ung suét gay lin tai do sau tit lin oy = 260.612—=

m



o
4o
O'dt]

- B¢ lin cia méng tai tam Sg:

. tl
= : ai = (0.00048) m
(Eo), i;

- Do Iin cho phép cia méng:
Sgh = 2-cm

- G6c nghiéng chuyén vi cia méng

max (M M
e = ( x.dm.tc y.dm.tc) — 0.014m

Nntc

_ N (€
o= A T 60001

NG|

- G6c nghiéng chuyén vi cho phép clia méng
igh = 0.002

Két luan: Do in cia méng S; = (0.048)-cm < Sgh = 2-cm, goc nghiéng cua mong

ip. = 0.0001 < igh = 0.002 mong dam bao yéu cau vé bién dang
[+] I11. Tinh kh& n&ng bién dang ctia nén
[*] IV. Kiém tra chdng xuyén thiing cia bé tong

V. Kiém tra chong xuyén thung cua bé tong

- Luc gay xuyén thing: Py

P = at’b.Sng[

xt

Dién tich ngoai thdp xuyén thung S;e¢ = 210 10 3 m?

Ung suét dusi ddy méng do néi luc gay lén tai d€ méng:

' _ ntt Yy
O-max,min_ F i(VV:-i_W)

Trong lugng ban than méng khong tham gia vao viéc gay ép doi véi tru nén ngoai thap xuyén thung c6:
k

o't = 299.417 =%

m

Luc gay xuyén thung: Py; = 62.878kg



- Luc chong xuyén thung: P =a.0.75.R .h,u
ex T e TR0

+ Tri s6 trung binh gitta chu vi trén va dudi cua nén hinh chép trong pham vi chiéu cao lam

. 0 en 10a . -3
viéc cua ti€t dién méng u = 850x 10 "m

k
+ Cuong do tinh todn chiu kéo cuia bé tong lam méng: Ry = 90 x 103 _g2 (theo TCVN 5574-2018)
m

+ Chiéu cao 1am viéc cua ban dé€

Luc chong xuyén thiing P, = 14.344 x 103 kg

Két luan: Vé6i P, > P, dam bao yéu cau chong xuyén thung cia méng.

[+] IV. Kiém tra chdng xuyén thiing cta bé tong

D

[*] V. Tinh c6t thép

VIL.1.Tinh co6t thép tru mong

Tiét dién chit nhat chiu nén léch tam xién (TCVN 5574-2018)
Noi luc tinh todn duoc Iy tr bang tdng hop noi luc cot:

- Téng luc nén: N = 319kg

- Momen tdc dung trong mat phang chia X: My it

- Momen tdc dung trong mat phang chia Y: Mytt
Phuong phép tinh:

- Phuong phép tinh gan ding dua trén viéc bién déi nén léch tam xién twong duong dé tinh cot thép.
Xét tiét dién c6 canh Cx, Cy. Diéu kién 4p dung phuong phéap gin ding 1a:

05<S <2

¢

Cot thép duoc dat theo chu vi, phan b6 déu hodc mat do c6t thép theo canh b ¢ thé 16n hon. Tiét
dién chiu luc nén N, moémen uoén Mx, My, do léch tam tinh hoc theo moi phuong:

MX
e =
N
e :—My
y N

e = 62.696x 10 °m

ey:Om



M6 men tac dung theo hai phuong: M =Np e
x— PV xt0x

M =Numn,.e,,
Theo phuong x: M M,
C. C,
h=C;b=C,
Theo phuong y: M M,
C. C,
b=C;h=C,
Trong do:
- D6 manh theo 2 phuong x,y ¢6: 4 = by
al
ﬂ(y — htr
bl

N = 666.667x 107>

Ay = 666.667 x 10”3

- Do léch tam tinh toan:
€0x = €x +€5x = 0.083m
eQy = ey +eqy = 0.015m
Nén momen tac dung theo moi phuong la:
MYy = Nyt Mx-€ox = 26.38 x 1072 T-m

My = Ny my-egy = 4.785x 107 >-T-m

He¢ s6 anh hudng léch tam: P

hO
-1. Truong hop 1: nén léch tam rat bé khi tinh toan gan ding nhu nén ding
tam
£=2<03
hO
Dién tich toan bo cot thép doc: Ny
“~—R,b.h
AYY = ¢e
E Rsc - Rb

Cot thép dugc chon dat déu theo chu vi

-2. Truong hop 2:

nén hé s6 uén doc theo moi phuong:



Khi: e=%503

0

X, > hy.$y e
SR

Xéc dinh chiéu cao ving nén: ~ * 7 (Crt 1+50., Mo

Ne—Rbx(h, - )
Dién tich toan bo c6t thép doc: 4 — 2

kR_.Z
Cot thép dugc chon dat déu theo chu vi
-3. Truong hop 3:
Khi: £=2203

0

X, <hyGy

Dién tich toan bd c6t thép doc theo truong hop léc tam 16n:

4 = N(e+0,5x, —hy)
kR..Z
Cot thép dugc chon dat déu theo chu vi

Tinh toan tru chiu nhé:
Do léch tam:

max( M, My) ~ 0.083m

en =
0 Nhtt

e = e+ 0.5-a; —apy, = 0.333m

Dién tich thép chiu nén theo 1 canh tru méng:

. Nt + &Ry by '(al - abv) +Anhl Rge Npge-e’
Ap = if] eg > 0.5-a1 — a,, R 'R '(31 g )
sc sc v

Cot thép dugc bo tri theo gia tri tinh toan 16n nhit theo trang thai chiu nén va chiu nén

Chon loai thép AII c6 cuong do tinh todn chiu nén: Rg. = 26 x 106k—§’;
m
Chon loai bé tong B20 c6 cuong do tinh todn chiu nén: Ry, = 1.15 x 106k—§’;
m

Nén Al = 7.2x 107 *-m?

Két qua tinh va chon cot thép tru mong

M, (T.m) | My (T.m) | N, (T) As (mm2) | ® (mm) st As (mm2)

B (%)

0.026 0.005 0.319 720.0 /chu vi
0.000 0.000 0.000 0.0 /chu vi

16 12 2413

0.670




VIL.2.Tinh cot thép ban dé mong

Tinh c6t thép 16p dudi d€ mong:

o _Nntt+(Mx+MJ’)
Imax,Imin ~ F - W 7%
tr X y
a— a3 kg
022 =0Imin* (Glmax - 0'lmin)' = 181'497_2
m

oyy+ 20 a
LI 3 Imax. ; -a = 22.194mkg

Mo =

Tiét dién cot thép d€ moéng 16p dudi

A — M].]
“*0.9.h,.R b
e L ) . 6 kg
Chon loai thép c6 cudng do tinh todn chiu nén: R¢. 1, = 26 x 10 —
m

Nen Agp = 3.794x 10 m’

Tuong tu tinh dugc cot thép 16p trén d€ mong

Két qua tinh cot thép dé mong

M,_, (T.m) h0 (mm) |b (mm)| As (mm’) | @ (mm)| a |As (mm”) 1 (%)

Cot thép 16p dudi| 0.022 250 1400 3.79 10 100 | 1099.557 | 0.262

[#] V. Tinh c6t thép

[*] VL. Tinh ép mét cuc b
VIIL.Tinh ép mat cuc bo:

- Khd nang chiu nén cuc bo cta bé tong: Py, o = Y Ry hmApm

+ Dién tich chiu nén cuc bo Ay,
apm = 600x 10 °m
by = 600x 10 "m

Appm = apy bpm = 360x 107 "m®

+ Cuong d¢ tinh todn vé nén cuc bo clia bé tong Ry, by, = Ach Y Ry

Vi bé tong c6 cdp do bén <B25¢6 o = 1 vachon v = 0.9



Nen Ry by = 1035 x 10° X2
m
+ Heé s6 phu thudc vao dic diém phan b6 tai trong cuc bo P = 0.75

nén Py 1oc = 27945 x 10° kg
- Luc nén cuc bo tai tru méng: Ny, = 319kg

Pb.loc
Nt

Do = 876.019 > 1 bé mait bé tong cla tru méng du kha nang chiu nén cuc bo

[+] VI. Tinh ép mit cuc bo



TINH TOAN MONG TUONG NGAN CHAY

Cic kich thuéc: 2t
-Kich thuéc dinh tudng xay(néu cd): |
b:=0.22'm -
bl =0-m -
Hl = 6.5-m K S
- Kich thuéc méng:
Bl =1.5-m _ b
T
By :=0.3-m
B3 = 0Om L
By :=0.3-m L
4 MAT DAT SAN|GAT B4
B::B1+B2+B3:1.8m X% 2% K
Hy :=2.45-m .
I—
Hjz := 0.25m
H4 =0-m -
Hg := 0.6-m
Bl | B2 [B3
H:=H;+Hy+Hy =895m T

MAT DAT TU NHIEN

¥R K

L0
T

o
c
I

- Chiéu sau ngam trong dét cia méng:
D:=1.7-m Dq :=2.9m

Bé tong méng va tudng ngan: IEIEU v

Cot thép tudng ngan: IAIII |

— . R kN

- Vung ap lye gid tai khu vuc XD la: W := 0.95 —
m

D

[¥] 1. Tinh chat co ly ctia dat

[¥] 2. Cac loai tai trong tac dung 1én mdng
[¥] 3. Kiém tra kha ndng chéng lat

[¥] 4. Kiém tra kha ndng chéng trugt ngang
[¥] 5. Kiém tra kha nang chiu tai cia méng

[¥] 6. Tinh toan thép

Cot thép ban d€ méng: IAIII |

+ Vung dia hinh: IEI v




[*] 1. Tinh chét co ly caa dat

Lép 1: Dat san 1ap (bén trén ddy mong) :

+ Khoi lugng thé tich: ~; = 19.7-1(—1\3I

m
+ G6c ma sét trong: ¢y = 17-deg
+ Luc dinh két: c| = ls-g\zI
m
L6ép 2: Dat dudi day mong :

+ Khoi lugng thé tich: ~, = 19.7-1(—1\3I

m

+ G6c ma sét trong: ¢y = 17-deg

+Lycdinh két: ¢y = 15.@2I
m
+ GOc ma sét trong trung binh: Pih1 = 17-deg
& ti . kN
+ Khoi lugng the tich trung binh: ~y,1 = 19.7-—3
m

- Vat liéu va tai trong:

- Khoi lugng riéng cua bé tong: ~. = 25-£\3I
m
o , . kN
- Khoi lugng riéng cua gach xay: Vg = 18-—3
m

- Tai trong do xe lu téc dung 1én bé mat khai dat sau tudng rao: wg = 0-kN

[«] 1. Tinh chat co ly cia dat

[*] 2. Céc loai tai trong tac dung 1én méng
2.1. Tai trong ban than cua mong:
+ Tai trong ban than méng trén Im chiéu dai:
Thé tich bé tong méng: Vi, = 0.818 m°
Tai trong ban than clia moéng: Ny, = 20.438-kN

+ Tai trong ban than cta tru méng trén 1m chiéu dai:
Thé tich bé tong tru méng: Vi, = 0.735 m°

Tai trong ban than cla try méng: Ny, = 18.375-kN

+ Tai trong ban than clia tudng xay trén 1m chiéu dai:



Thé tich gach tudng xay: Vbtg =143 -m3
Tai trong ban than cua tuong xay: thg = 25.74-kN

2.2 Tai trong cta dat 14p phia trén méng

+ Tai trong dat phia dudi cot dat tu nhién

Thé tich khoi dit 1:  Vgqq = 0-m’
Thé tich khéi dat2:  Vgy = 1.913-m°

Tai trong ban than khoi dat 1: Ngq = 0-kN
Tai trong ban than khoi dat2: Ny, = 37.676-kN

+ Tai trong dét san 14p dap phia trén méng (phan dugc san nén):

Thé tich khéi dat 1: Vg3 = 1.8:m°
Tai trong ban than khoi dat3: Ny3 = 35.46-kN
2.3 Tai trong gi6 tac dung lén tuong:
He s6 khi dong (phu thudc vao dang dia hinh): k., = 0.826
ap luc gi6 3s tng v6i chu ky 1ap 10 nam:
W3g10 = 0.852-W, = 0.809-1(—1\2I

m
Theo phu luc F TCVN 2737-2023 c6 h¢ s6 khi dong chinh dién: Cy 4 = 3.4
Theo muc 10.2.5 TCVN 2737-2023 ¢6:  k,, = 0.826
Theo 10.2.7 c6 He s6 hi¢u tGng giat: ~ Gg = 0.85

Tinh toan tai trong gio theo 10.2.2 TCVN 2737-2023:
kN

Wy = W3410°Kze ' Cka Gr = 1.933-—2
m

Tinh todn cho Im tudng:  Pyg = 1705 x 10°N

2.4 Tinh toan ap luc dat chi dong

- Ap luc dat cha dong (tinh theo phuong phap Rankine) trén 1m dai twong rao :
_ 1 - sin(d)tbl)

Ka = W = 0548



2-01
X = ————= = 2.058m

Vib1/Ka
P, —201\/7—22199—
m

kN
Pap = Kap1- Dy —2-c1 Ky = 9.082.—

P = % 2-(D1 —x0) - 1m = 3.824-kN

- Ap luc do tai trong clia xe tdc dung 1én tuong chan:
Coi tai trong xe lu bén ngoai tac dong vao tudng chin co chiéu cao tuong duong:
bpy = 1 —sin(dp) = 40.544-deg

Ph2 = Ka-ws = 0-kN
Do sau tic dung cta banh lu

hg == 0. 5—  _ =0.585m
tan(d)lu)

2.5 Tinh toén ap luc bi dong
- Ap luc dat bi dong (tinh theo phuong phap Rankine) trén 1m dai tuong rao :
Cac hé s0 k1, k2 nam trong khoang 1.2 - 2/3

kl =0.5 k2 = kl

2
= 4 2 = 1.82
Kp ;= tan| 45deg + - ) - .826

2
Py = (0.5Kp-~,2-D +2¢y- /Kp-D)-lm = 120.912-kN

[+] 2. Céc loai tai trong tac dung I1én mdng

[*] 3. Kiém tra kha ndng chéng lat

Tong moment chong lat cho méng bao gém:
B B B B
_ B 2 2 3 1
Melbt = Npim 5 + Notm'| B3+ |+ Npyg'| B3+ — |+ Nap-— + (Na2 + Ng3) | B3 + By + —
MClb'[ = 101.804-kN-m
D
M.|pg = Pp'? = 68.517-kN-m

MCI = MClbt + MClbd = 170.321-kN-m

Tong moment gay lat cho méng:



DI_XO Dl_hs H+H5—D1
Mgl = Phl' 3 + th- > + Pgd' f + Dl = 107.215-kN-m

M

Kiém tra kha nang chong lat: Fsl := et 1.589
Mgl

Mong dam bao kha nang chong 1at khi Fs1 >1.4

KTI1 = "dam bao chong lat"

[] 3. Kiém tra kha nang chéng lat

[*] 4. Kiém tra kha ndng chéng trugt

Tong tai trong ban than va dat tdc dung 1én méng tudng rao:

YMR = Nptm + Nbttm + thg +Ng1 + Ng2 + Ng3 = 137.689-kN

Tong tai trong gay truot tac dung 1én tudng rao la:

EPh = Phl + th = 3.824-kN

Kiém tra kha nang chong truot:

EMR-tan(kl-cj)z) + B-kz-Cz- Im+P

Fs2 = P _ 40535
ZPh

Mong dam bao kha nang chong truot khi Fs2 >1.2

KT2 = "dam bao chong trugt"

[+] 4. Kiém tra kha nang chdng truot

[*] 5. Kiém tra kha n&ng chiu lc cia moéng

Quy tai trong vé tam ddy méng
M6 men tai tam ddy méng

Mg = 5.359-kN-m
Luc nén tai tam ddy mong Pp := XMR = 137.689-kN

: Mo €0
Do lech tam cua hop lyc: e := — = 0.039m Q) = B = 0.022

Do léch tam ctia hop luc:  x := el el 0.458m



B

ey = B -x =0442m — =0.3m
tng sudt 16n nhat tai ddy mong:
MR B
P = LMR(\ se) ki o<B
B.1m B 6
MR B
Poax = Z Khi e >—
F(0,75-1,5a).1m 6
Pmax = 106.602-1(—1\2I
m
e
B-1-m B 2
m
Pib = ~MR = 76.494-1(—1\2I
B:-1'm m
Tinh todn stc chiu tai ctia dit nén:
¢
p' = 2 =17
deg
A, = 0.395
By, = 2.575
Dgq = 5.155
ml =1 m22 =1.1 kt =1.1
. mp-mp>
Ta co: th=T -[Dd-cz + (Aa' I'm+ Bb-D) -'\{2]

1
Ryc = 171.34— kN
m

Vay 1.2R;, = 205.612-1‘—1\2I
m

Dit nén dam bdo kha nang chiu luc khi :p .. < 1.2R(. va py, < Ry

Két_Luan = "Dat nén dam bao kha nang chiu luc"

[«] 5. Kiém tra kha nang chiu lwc ciia méng

[*] 6. Tinh toan thép



6.1. Tinh todn cot thép 16p dudi dé mong

- Ung suat tai tiét dién ngam:

Png = 82.814-£\2I

- Moment uén t;ri1 tiét dién ngam:

Mpg = 22.583-kN-m

hgy = H5 —ap, = 0.575m

Cudng do chiu kéo cua thép d€ méng: Ry, 1, = 3.5 x 105-£\2I
m

Cudng do chiu nén cua bé tong la: Ry, = 1.15 x 1()4.£\2I
m

Cudng do chiu kéo cuia bé tong : Ry, = 9OO-£\2I

m
M
Agpg = ——— & = 1247-cm”
8 0.9-hg1Rgc b

6.2. Tinh todn cot thép 10p trén dé mong:

KN
Pmin = —36.124-—

m

4 2
Agtren = 5498x 10 'm

Bang tong hop két qua tinh thép cho ban dé mong

Cotthép | My (T.m)|h0 (mm)|b (mm)|As (mm®)| & (mm) | a |As(mm®)|p (%)

Cot thép 16p dudi| 22.583 575 1000 124.68 14 150 [ 1077.566 | 0.187

Cot thép 16p trén | -10.469 575 1000 57.80 10 150 | 549.779 | 0.096

[+] 6. Tinh toan thép




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

% THANG LONG Pia chi: Té‘lng 5, L6 2, toa thap Xuan Mai, duong T6 Hi¢u, P. Ha Bong, TP.Ha Noi
Dién thoai: 024.7100.5746
Email/Web: tuvan@thanglongpc.vn / Thanglongpc.vn

PHU LUC 4: CAC VAN BAN PHAP LY

Tap 1. Thuyét minh du 4n Trang 196



TAP POAN PIENLUC VIETNAM  CONG HOA XA HOI CHU NGHIA VIET NAM

TONG CONG TY Poc 1ap - Tu do - Hanh phuc
~ PIEN LU'C TP HA NOI
S6: 9587/QD-EVNHANOI Ha No¢i, ngay 01 thang 10 nam 2025
QUYET PINH

Vé viéc giao bo sung ké hoach dau tu xdy dung nam 2025
cho Cong ty Ludi dién cao thé TP Ha Noi

TONG GIAM POC TONG CONG TY PIEN LUC TP HA NQI

Can cir Quyét dinh §5 401/OD-EVNngay 14/10/2019 cua Tap doan Dién luc
Viet Nam phé duyét Piéu I¢ t6 churc va hoat dong cua Tong cong ty Pién luc TP
Ha Noi;

Can cu Quyet dinh sé 4891/OD-EVNHANOI ngay 31/05/2025 vé viéc ban
hanh Quy dinh vé cong tac dau tw xdy dung trong Tong cong ty Pién luc TP Ha
Noi;

Can cit Nghi quyét s6 199/NQ-HDTV ngay 26/09/2025 cua Hoi dong thanh

vién vé viéc théng qua chii truong giao bé sung danh muc céng trinh dau tw xdy
dung nam 2025;

Theo dé nghi cia 6ng Truéng Ban Ké hoach Tong cong ty,
QUYET PINH:

Piéu 1. Giao b6 sung ké hoach dau tu x4y dung nam 2025 cho CONG TY

LUOI PIEN CAO THE TP HA NOI:
(chi tiét nhw phu luc kém theo)

Diéu 2. Cén cr nhi€ém vy dugce giao, Giam ddc Coéng ty Ludi dién cao thé
TP Ha N1 khan truong chi dao cac bd phan tryc thudc trién khai thuc hién theo
ding quy dinh.

biéu 3. Congty Ludi dién cao the TP Ha Noi dangky tién do thuc hién theo
muc 3.3 Phu lyc IT tai Quyet Dinh s6 4891/QD-EVNHANOI ngay 31/05/2025
vé viéc ban hanh Quy dinh vé cong tac dau tu x4y dung trong Tong cong ty
Dién luc TP Ha Noi.

Piéu 4. Cac Ong (Ba) Trudng cic ban chirc ning lién quan ciia Téng cong
ty ¢6 trach nhiém huéng dan, kiém tra va dén ddc don vi trién khai hoan thanh

ké hoach dugc giao./. g

Noi nhdn:
HDTV (dé béo cio);
BTGD;
EVNHANOIHGC (02 ban, dé t/hién);
KT, TCKT, VTU, QLDTU, QLDT (dé p/hop);
Luu: VT, KH.

VL

giiyén Anh Tuin



Phu luc

GIAO BO SUNG KE HOACH PAU TU XAY DUNG NAM 2025 CHO CONG TY LUGI PIEN CAO THE TP HA NOI
(Kém theo Quyét Pinh sé

/OD-EVNHANOI ngay thang nam 2025)

Khai toan

TT Ma Cong trinh Tén Danh muc cong trinh Nguén vén (triéu ddng) Quy md, khéi lwgng cong viée chinh (dy kién) Ghi chu
CONG TY LUOI DPIEN CAO THE TP HA NQI 270,384

9 Cong trinh cdi tao, ning cong suit 270,384

1 60| C [26|25 16 [Nang cong sudt T3 TBA 110kV Linh Dam Vay TDTM 25,451 |Néng cong sudt MBA T3 TBA 110kV Linh Dam tir 40MVA 1én 63MVA, hé théng tu didu khién bao vé va cic hé théng khac ddng bo

2 60| C |26|25 17 |Lip MBA T3 tram 110kV Ngoc Hi Vay TDTM 40,656 |Lap MBA T3 tram 110kV Ngoc Hdi (cong sudt 63MVA, hé thong ti didu khién bao vé va cac h¢ théng khac dong bo)

3 60| C |26|25 18 Nang cong suét MBA T2 TBA 110kV San bay Noi Bai Vay TDTM 22,140 |Néng cong sudt MBA T2 TBA 110kV San bay Noi Bai tir 25MVA 1én 40MVA, h¢ théng tu diéu khién bao vé va cac hé théng khac ddng bd
4 60| C |26 |25 19 |Lip MBA T3 tram 110kV Phing Xa Vay TDTM 39,709 [Lip MBA T3 tram 110kV Phing X4 (cong suit 63MVA, hé théng tu didu khién bao vé va cac h¢ thong khac ddng bo)

5 60| C |26|25 20 |Lip MBA T2 tram 110kV Thach Thét 2 Vay TDTM 22,140 |Lip MBA T2 tram 110kV Thach Thét 2 (cng suit 40MVA, hé thong ti didu khién bao vé va cac h¢ théng khac dong bo)

6 60 | C | 26|25 21 |Néng cong sudt T3 TBA 110kV Van Dinh Vay TDTM 25,451 [Nang cong sudt T3 TBA 110kV Van Dinh tir 40MVA 1én 63MVA, hé théng tu diéu khién bao vé va cic hé théng khac dong bo

7 60 | C | 26|25 22 |Néng cong suét T1 TBA 110kV Phu Nghia Vay TDTM 18,325 |Ning cong sudt TI TBA 110kV Phi Nghia tir 40MVA 1én 63MVA, hé thng ti diéu khién bao vé v cic hé théng khac dong bo

8 60| C |26 |25 23 |Lip MBA T2 tram 110kV Hong Duong Vay TDTM 39,709 |Lip MBA T2 tram 110kV Hong Duong (cong sudt 63MV A, hé théng ti diéu khién bao vé va cac hé théng khac ddng bo)

9 60| C |26|25 24 |Lip MBA T2 tram 110kV My Diic Vay TDTM 36,803 |Lip MBA T2 tram 110kV M¥ Dirc (cong sudt 40MVA, hé théng ti didu khién bao vé va cac hé théng khac dong bo)




TAP POAN DPIEN LUC VIET NAM COQNG HOA XA HQI CHU NGHIA VIET NAM
TONG CONG TY Poc lap - Tw do - Hanh phuc
PIEN LUC TP HA NQI

S6: 1219/KH-EVNHANOI Ha Noi, ngdy 04 thang 02 nam 2026

KE HOACH

Khai thac tai trung ap TBA 110kV Phung X4 sau lip dit MBA T3
tram 110kV Phung Xa

Can ctr Quyét dinh vé viéc phé duyét Hop phan I: "Quy hoach phat trién hé
thdngdién 110kV cua quy hoach phattrién dién luc thanh phd Ha Noi giai doan
2016-2025, c6 xét dén 2035 duoc Bo Cong thuong phé duyét kém theo Quyét
dinh s6 4720/QD-BCT ngay 02/12/2016;

Can cir Quy hoach phat trién dién luc thudc “Hop phanII: Quy hoach chi tiét
phat trién ludi dién trung va ha ap sau cac tram 110kV ctia Quy hoach phat trién
dién luc Thanh phd Ha Noi giai doan 2016-2025, c6 xét dén nam 2035”, ban hanh
kém theo Quyét dinh s6 711/QD-UBND ngay 09/02/2017 cia UBND thanh ph
Ha Nbi;

Can cr Quyét dinh s6 4036/QP-EVN ngay 12/05/2025 ciia 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 Pién lyc TP Ha Noi”.

Can cr quyét dinh s6 9587/QD-EVNHANOI ngay 01/10/2025 vé viée giao bd
sung ké hoach dau tu xay dung nim 2025 cho Céng ty ludi dién cao thé TP Ha
Noi.

Can crthong bao s6 10738/TB-EVNHANOI ngay 06/11/2025 cia Tong Cong
ty Dién lyc TP Ha Noi vé viée 1ap ké hoach khai thac tai cac My bién ap 110kV;

Can crthong bao s6 12480/TB-EVNHANOI ngay 23/12/2025 cua Tong Cong
ty Dién luc TP Ha Noi vé viée 1ap ké hoach khai thac tai cic May bién ap 110kV
va cai tao cac TBA ngédp ung do con bao $6 10, 11 nam 2025;

Can cir van ban s6 s6 308 /BC-PCTHACHTHAT ngay 17/1/2026 clia Cong
ty Pién luc Thach That, vé viéc 1ap ké hoach khai thac tai caic May bién ap 110kV;

Can cir thyc té ludi dién va nhu cau cung cap dién khu vuc;

Tong Congty xay dungkéhoach Khaithactai Cong trinh: Lip MBA T3 tram
110kV Phung X4, nhu sau:

I.  Quy mo tram 110kV Phung Xa:
1. Vitri
- X3 Tay Phuong, Thanh phé Ha Noi.
2. Tién do dong dién
Du kién dong dién MBA T3 tram 110kV Phung X4: Quy IV/2027.



3. Quy moé

Tram 110kV Phung X4 E1.28 theo thiét ké c6 quy mé lap dat nhu sau:

3.1. Hién tai E1.28 dang van hanh theo Quyét dinh danh sb dit tén 302/QD-
EVNHANOILDC ngay 07/02/2024:

a) Cong suat va dién ap: 2x63 MVA dién ap 110/35/22 kV

3.2. Giai doan lap b6 sung MBA T3 E1.28:

a) Cong suat va dién ap: 1x63 MVA dién ap 110/22/6.3kV

b) XDM Xuit tuyén trung ap 22 kV duy kién: 8-10 mdy cit duong day.

¢) Xuat tuyén trung ap 22 kV Cong ty Pién lyc Thach That dy kién khai
22kV: 04 may cat xuat tuyén.

II.

Xuat tuyén trung ap

Céac xuét tuyén trung ap sau tram E1.28 sau khi lap dit MBA T3 63 MVA,
gdm 04 16 xuat tuyén. Cu thé nhu sau:

TT Tén 1§/duwong day Khu vue cip dién Két ndi - lién
thong

1 | Xaydung méi 01 16 xuét XT1 E1.28: du
tuyén 22kV tir TBA <& T4v Phuon ndi vao TBA UB
110kV Phing Xa, lién 4 8 Hiru Bing 16
thong v4i 16 472E10.6 468E1.28.

2 | Xaydng moi 01 16 xuat XT1_E1.28: déu
tuyén 22kV tur tram bién néi vio nhanh
ap 110kV Phung Xa, sap xd Tay Phuong : A

L1 \ 1A Phung X4 2 10

x€p lai phu tailo 472, 468E1 28
468E1.28 O
Xdy dyng moi 01 10 xuat XT2_E1.28: déu
tuyén 22kV tu tram bién i vao nhanh
alz 1 IQkV Ph?p% Xa, sap xa Tay Phuong DCN Phiing X4 16
x€p lai phu tai 1o 472, 479E1 28
468, 455E1.28 -
Xdy dung mo1 01 10 xuat XT3 _E1.28: déu
tuyén 22kV tu tram bién | _ . N SO .
5 110KV Phine X4. sép | 2 Tay Phuong, Ha Bang, | n6i vao nhanh
op TRy PS4 S Kiéu Phu Binh Ph 4 16
x€p lai phu tai 1o 455E1 .28
468E1.28 va 455E1.28 T

III. Hién trang lwéi dién khu vue dy kién khai thac tai:

Ludi dién khu vuc hién dang cép dién phuc vu cdc cum phu tai cong nghiép
Thach That — Qudc Oai va phu tai dan sinh, Céng ty Dién luc Thach Thét tién
hanh khai thac tai T3 E1.28 Phing X4, dong thoi san tai véi cac TBA 110kV trong
khu vuec.
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IV. K¢é hoach khai thac tai MBA T3 E1.28 Phung Xa:

Can cir theo tinh hinh cAp dién hién tai va nhu cdu phat trién phu tai trong timg
giai doan, viéc thuc hién khai thac taii MBA T3 E1.28 Phung X4 nang cong suat
cia Cong ty Dién luc Thach That, du kién gom 04 xuét tuyén nhu sau:

S6 1§ khai thac
TT | Cong ty Dién luc Phu hop | Piéu chinh | Bo sung TA(K)ng
quy quy hoach quy cong
hoach hoach
1 | Thach Thét 04 04
Tong cong 04 04

(Chi tiét tai Phu luc)

V. To chirc thuc hién
1. Cong ty Bién luc Thach That

- Can ctt K& hoach khai thac tai phéduyét, thuc hién 1ap danh muc cong
trinh Khai thac tai MBA T3 tram 110kV Phung X4 theo ludng van ban
DO truéc ngay 28/2/2026, bao cao Tong cong ty theo quy dinh;

- Chiu trach nhiém d6i véi viéc dé xuat cac cong trinh, dam bao cic ndi
dung dé xuét tudn thu trinh tyu, quy dinh hién hanh.

2. Pon vi dwge Tong cong ty giao quan Iy dir dn:

- Dbi vdi cong trinh chua co trong quy hoach hodc phai diéu chinh quy
hoach, dé nghi don vi quan ly du an phéi hop véi Cong ty Pién luc ra
soat lai quy hoach, hoan thién ho so cip nhat bo sung quy hoach (bicu
mau theo thong bao sé 63/TB-EVNHANOI ngay 19/01/2023) giri vé
Toéng Cong ty (Ban K§ thuét tap hop).

- Lap vaphéduyét NVKT cua cac cong trinh theo trinh tu quy dinh (sau
khi EVNHANOILDC danh sé, dit tén thiét bi).

3. Trung tam Piéu dé hé thong dién:

- Kiém tra, xac nhan so d6 nguyén ly cac xuét tuyén KTT;

- Thuc hién danh s6, dat tén thiét bi, cap phiéu chinh dinh ro le cac xuat
tuyén theo dung quy dinh.

4. Ban Ky thudt:

- Cép diém d4u cac xuat tuyén khi c¢6 yéu cdu cia chu dau tu (sau khi

EVNHANOILDC danh sé, dit tén thiét bj).
5. Ban Ké hoach:

- Chu dong thyc hién cac ndi dung cong viéc li€n quan dén td chuc va
thuc hién khaithactai MBA T3 tram 110kV Phung Xa theo chtrc nang
nhiém vu.
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- Bétri ngué)n von cho cac du an/cong trinh khai thac tai MBA T3 tram
110kV Phung X4, theo danh muc duoc Téng Cong ty phé duyét, thuc
hién cac thu tuc giao cac don vi trién khai thuc hién.

Cac don vi can cuit noi dung ké hoach khai thdc tai nay dé t6 chitc thuc hién./.

Noinhdn:

- BTGD (dé b/cao);

- KH;

- EVNHANOILDC, EVNHANOIHGC;
- EVNHANOIPMB;

- EVNHANOIDPMB;

- PCTHACHTHAT;

- Luu: VT, KT

KT.TONG GIAM POC
PHO TONG GIAM POC

g o
o . Fs
TEWG CON ..rx ;
DIENLYC |
. THANH PHO
Y ! /




TONG CONG TY
DPIEN LUC TP HA NOI
CONG TY CONG NGHE THONG TIN
DIEN LUC HA NOI
S6: 697/EVNHANOIITC-QLVHHT
V& viéc Gop ¥ hd so hang myc vién thong
va SCADA cong trinh “Lap MBA T3 Tram
110kV Phung X4”

CONG HOA XA HOI CHU NGHIiA VIET NAM

Poc lap - Tuw do - Hanh phic

Ba Dinh, ngay 25 thang 3 nam 2026

Kinh guri: Cong ty luéi dién cao thé TP Ha Noi

Céan cu cOng van s6 1451/EVNHANOIHGC-QLDTXD ngay 18 thang 03 nam
2026 cua Cong ty ludi dién cao thé TP Ha Noi vé viée xin y kién g6p y hang muc vién
thong va thong tin cong trinh “Lép MBA T3 tram 110kV Phung X4”.

Sau khi kiém tra hd so thoa thuan hé théng vién thong va SCADA cong trinh “Lip
MBA T3 Tram 110kV Phung Xa”. Cong ty Cong ngh¢ thong tin Dién luc Ha Noi co y

kién g6p y nhu sau:

- Dongy vdi giai phap thong tin du 4n: Hé thong thongtin cia TBA 110kV E1.28
Phung Xa truyén vé Trung tdm Diéu d6 hé théng dién TP Ha N§i va Trung tdm
biéu do Hé théng dién mién Bac dang hoat dong on dinh, do d6 tai du 4n nay tan
dung hé théng thong tin tai TBA 110kV E1.28 Phiing Xa.

- DPongy véi giai phap hé thdng do xa, muc 3.5.4: Cac giai phap do dém do ludong
két ndi va truyén dir liéu cong to do dém cua don vi tu van thiét ké thyuc hién

trong dé an.

- Pham vi du 4n nay b sung cac thiét bi sau:
+ 01 bo modem GPRS 4G (két ndi du phong vé hé thong do dém).
+01 bo Converter RS485/RS232-TCP/IP (két ndi chinh vé hé thong do dém).
Yéu cau k¥ thuat thiét bi do xa theo phu luc dinh kem.
Luu y: Cac thiét bi do xa bd sung trong du an lip dit trong ta do xa tai tram, céc
thiét bi twong thich véi hé théng phan mém thu thap dit liéu EVNHANOL
Trén day lay kién gop y cua Cong ty Cong ngh¢ thong tin Dién Luc Ha Noi.

Tran trong./. |

Noi nhdn:

- Nhu trén;

- KT&DHHT (dé phdi hop);
- Luu: VT, QLVHHT.

KT.GIAM DOC

o PHOTGIAM POC

<8,

/ PANE Ty
o SN TY
7 DO NGHE THOMG

| DENLUCHAMD )
|l b wiiim plum m g -‘
== | TONG CONG TY ey LYY
\ T




TONG CONG TY CONG HOA XA HOQI CHU NGHiA VIET NAM
DIEN LUC TP HA NOI Doc lap - Tu do - Hanh phic
TRUNG TAM DPIEU PO
HE THONG PIEN TP HA NOI
Séi 885/ EVNHANOILDC-CN Yén H(‘)a, Hgéy 26 tha'ng 3 nam 2026
V/v xin y kién hang myc SCADA
cong trinh “Lip MBA T3 tram 110kV
Phung X4~

Kinh giri: Cong ty Ludi dién Cao thé TP Ha Noi

Can ctr Quyét dinh s6 980/QD-NSMO ngay 20/11/2025 cia Cong ty van
hanh hé théng dién va thi truong dién Quéc gia vé Quy dinh yéu cau k¥ thuat va
quan 1y van hanh hé thong SCADA va Quyét dinh 1603/QD-EVN ngay
18/11/2021 vé viéc Quy dinh Hé thong diéu khién tram bién ap 500kV, 220kV,
110kV trong Tap doan Dién luc Qubc gia Viét Nam;

Can ctir Quyét dinh s6 168/QD-EVNngay 23/02/2023 ciia Tap doan Dién
luc Viét Nam vé viéc phé duyét P€an “DPam bao an toan thongtin cho hé thong
thong tin cua Tap doan Dién luc quéc gia Viét Nam giai doan 2023 -2028”;

Cin ctr Quyét dinh s6 9038/QD-EVNHANOI ngay 16/9/2025 ciia Tong
cong ty Dién luc TP Ha NGi Ve viéc ban hanh Quy dinh ddm bdo An ninh mang
va An toan thong tin trong Tong cong ty Pién luc TP Ha Noi;

Can ctr cong van s6 1450/EVNHANOIHGC-QLDTXD ngay 20/3/2026
cua Congty ludi dién cao thé TP Ha Noi vé viée xin y kién hang muc SCADA
cong trinh: “Lap MBA T3 tram 110kV Phung X4”,

Cin ctr hd so thoa thuan héthéng vién thong va SCADA ciia cong trinh:
“Lip MBA T3 tram 110kV Phing X4” do Cong ty C6 phan phat trién dién luc
Thang Longlap. Sau khi xem xét h so, Trung tim Diéu d6 Hé thong dién TP
Ha Noi ¢6 nhiing y kién nhu sau:

1. Giai phap két noi

Trungtdm Piéu d6 Hé thong dién TP Ha Noiddng y véi mo hinh két ndi
taitram nhu da néu trong ho sothda thuanhé théng SCADA vé Trungtam biéu
khién tai tram bién 4p E1.28 Phing X4 trong cong trinh: “Lap MBA T3 tram
110kV Phung X4a”.

2. Danh sach dir liéu

Trung tdm Piéu d6 Hé thong dién TP Ha Noi dong y danh sach dit liéu

ma don vi tu van d3 giri. Danh sach dit liéu gii vé Trung tim Diéu khién dam

bao dap tmgtiéu chi tram bién ap khong nguoi truc, tu ddnghda ludi dién trung
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thé va cac quy dinh hién hanh. Luu ¥, tranh lam anh huéng dén cac tin hiéu hién
hitu khac ciia tram dang giri vé Trung tam Diéu khién dé dam bao tinh chinh xéc
va tin cdy cua hé théng SCADA hién tai. (Chi tiét danh sdich dit liéu theo phu
luc dinh kem).
3. Hé thong doc ban ghi su co

Pé nghi Quy Congty dambao két ndi cac ro le véi hé thong truy cap ban
ghi sucd tir xa hién hitu va c6 phuong 4n kiém tra, nghiém thu véi timg ro le.
4. Pé nghi khac

bé phucvu két ndi cac tin hiéu SCADA cua cong trinh can c6 thoi gian
hiéu chinh va xdy dung co sd dit liéu. Vi vay, dé nghi Quy Ban gui danh séch di
licu SCADA c6 day dii cac thongtin (tén tin hidu theo quyét dinh danh sd, dia
chi tin hiéu, loai tin hi€u, dai max-min) cia du an vé Trung tam biéu d6 Hé
thong dién TP Ha Noi trude khi kiém tra End to End 15 ngay 1am viéc.

Tréndayla cacy kién cua Trung tam Piéu do6 Hé théng dién TP Ha No6i
vé hd sothoa thuan héthéng vién thongva SCADA cong trinh: “Lip MBA T3
tram 110kV Phung X4” dé nghi Cong ty Ludi dién Cao thé TP Ha Noi chi dao
don vi tu van thuc hién cac bude tiép theo theo quy dinh.

Tran trong./.

Noi nhén: KT. GIAM POC
- Nhu trén; ; ; -
- Ban GD (de bdo cdo); PHO GIAM DOC
- PT, DD (dé phdi hop);

- Luu: VT, CN.

goc Anh
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