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Ldp mdy 2 TBA 110kV Tan An (40MVA) Phu luc tinh todn

CHUONG 1: TINH TOAN TRAO LUU CONG SUAT, NGAN MACH HE THONG

1.1.

1.2.

1.3.

MUC PIiCH TiNH TOAN

Phan tich, kiém tra phéan bo cong suét va dién ap tai cac nut cuia hé théng dién theo
cac ché @6 phu tai cuc dai, cuc tiéu tai thoi diém trude va sau khi duong day va tram
du kién di vao van hanh dé tinh todn thoi diém nam 2026 cin thiét dua vao van hanh
cua tram va duong day.

Phan tich, kiém tra phan bd cong suét va dién ap tai cac nut, dong ngfm mach cua hé
théng dién tai nat lya chon thiét bj theo cac ché do phu tai cuc dai, cuc tiéu tai thoi
diém nam 2026, 2030, 2035 nham lya chon thiét bi, cap quang va sy dam bao an toan
cung cap dién cho khu vuec tinh toan.

CO SO TINH TOAN VA SO LIEU PAU VAO

Cin ctr Quyét dinh s6 586/QD-TTg ngay 03/07/2024 cua Thi tuéng Chinh pht phé
duyét Quy hoach tinh Péng Nai thoi ky 2021-2030, tam nhin dén 2050.

Phan mém st dung tinh toan hé théng st dung chuong trinh tinh toan hé théng dién
PSS/E Version 33.4 (san pham ctia Cong ty PTI - Siemens) trén may tinh v6i hé
théng dién Viét Nam van hanh tat ca cac nguén hién ¢6 va so do két day h¢ théng

dién tinh ¢én nim 2035.
NOI DUNG TiNH TOAN

1.3.1. Trao lwu cong suat

Bang 1.1: Két qua tinh toan trao luu céng suat ludi dién 110kV khu vire TBA 110kV Tan

An & ché do phu tai cuc dai nam 2026

Cong suit tai

" x ok , . Dong | Mang

tinh toan
T Dwong day/Tram bién ap tai (A) | tai (%)

P Q

Trwong hop phu tai cuc dai
2026 - Van hanh binh thwong

| lé)ou;?ng day 110kV TBA 220kV Song May - Bac 781 | 338 | 4257 | 45.0%
2 | Puong day 110kV Bic Son - Bic Son 2 925 | 376 | 519.6 | 54.9%
3 | Puong day 110kV Bic Son 2 - Tan Hoa -38.9 | 209 | 2322 24.5%
4 | buong day 110kV Tan Hoa - Thanh Phu -32.1 | -154 | 1823 19.3%
5 | Bbudng day 110kV Thanh Phu - Tan An -63.5 | -12.5 | 3309 | 35.0%
6 | Puong day 110kV TBA 220kV Tri An - Tan An | 111.6 | 32.9 582.4 61.6%
7 | Puong day 110kV TBA 220kV Tri An - Tan Hoa] 59.9 3.8 300.4 31.8%




Ldp méy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

Cong suit tai Di M
— ién 4 tinh toan | Dong | Mang
TT Puong day/Tram bién ap ti (A) | tai (%)
P Q
8 | MBA 250MVA TBA 220kV Séng May 1564 | 67.4 68.1%
9 | MBA 250MVA TBA 220kV Tri An 92.6 48.8 41.9%
10 | MBA 125MVA TBA 220kV Tri An 46.3 244 41.9%
11 | MBA 40MVA TBA 110kV Téan An 23.5 6.9 61.2%
2026 - Su c6 dwong diy 110kV TBA 220kV Tri An - Tan Hoa
1 ?gfﬂg day 110kV TBA 220kV Song May - Bac 954 | 359 | 5107 | 54.0%
2 | Puong day 110kV Bac Son - Bic Son 2 133.8 | 53.7 | 7541 | 79.7%
3 | Puong day 110kV Bic Son 2 - Tan Hoa -79.7 | 350 | 463.0 | 48.9%
4 | Puong day 110kV Tan Hoa - Thanh Phu =72 | -158 89.1 9.4%
5 | Puong day 110kV Thanh Pht - Tan An -88.4 | -12.1 | 457.7 | 48.4%
6 | Buong day 110kV TBA 220kV Tri An - Tan An | 137.1 | 35.0 708.0 | 74.8%
7 Dl‘rong day 110kV TBA 220kV Tri An - Tan 0.0 0.0 0.0 0.0%
Hoa
MBA 250MVA TBA 220kV Séng May 168.8 | 71.2 73.3%
MBA 250MVA TBA 220kV Tri An 80.3 46.6 37.1%
10 | MBA 125MVA TBA 220kV Tri An 40.1 23. 37.0%
11 | MBA 40MVA TBA 110kV Tan An 23.5 6.9 61.2%
2026 - Sw c6 duwong day 110kV Tan An - Thanh Phy
| E)Olﬁmg day 110kV TBA 220kV Song May - Bac 936 | 398 | 5107 54.0%
2 | Dudng day 110kV Bic Son - Bac Son 2 1033 | 452 | 5878 | 62.1%
3 | Puong day 110kV Béc Son 2 - T4n Hoa -49.5 | -28.1 | 300.7 | 31.8%
4 | Puong day 110kV Tan Hoa - Thanh Phu -95.6 | 279 | 520.0 | 55.0%
5 | Buong day 110kV Thanh Pht - Tan An 0.0 0.0 0.0 0.0%
6 | BPuong day 110kV TBA 220kV Tri An-Tan An | 472 | 17.0 250.6 | 26.5%
7 I]-_)Iggng day 110kV TBA 220kV Tri An - Tan 94.7 11.8 1770 | 50.4%
MBA 250MVA TBA 220kV Séng May 167.4 | 74.0 73.2%
MBA 250MVA TBA 220kV Tri An 82.1 44.5 37.4%
10 | MBA 125MVA TBA 220kV Tri An 41.0 22.3 37.3%
11 | MBA 40MVA TBA 110kV Tan An 235 6.9 61.2%




Ldp méy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

Bang 1.2: Két qua tinh toan trao lwu cong suat luéi dién 110kV khu vue TBA 110kV Tan

An & ché do phu tai cuc dai ndm 2030

Cong suit tai

\ = A , . Dong | Mang
tinh toan
TT Dwong day/Tram bién ap 1 ti (A) | tai (%)
P Q
Trwong hop phu tai cuc dai
2030 - Van hanh binh thwong
Puong diy 110kV TBA 220kV Séng May - B3
1| g B O MAY =B 950 | 327 | 5197 | 54.9%
2 | Puong day 110kV Béc Son - Bic Son 2 958 | 379 | 5328 | 56.3%
3 | Puong day 110kV Bic Son 2 - Tan Hoa 421 | 211 246.2 26.0%
4 | buong day 110kV Tan Hoa - Thanh Phu -13.5 | -8.6 84.2 8.9%
5 | BPuong day 110kV Thanh Pht - Tan An -40.8 | -203 | 2394 | 253%
6 | Puong day 110kV TBA 220kV Tri An - Tan An | 121.3 | 55.2 699.4 73.9%
Puong day 110kV TBA 220kV Tri An - Ta
7 | toa B0 PRI gs3 | 238 | 4503 | 47.6%
0a
8 | MBA 250MVA TBA 220kV S6ng May 205.7 | 100.1 91.5%
9 | MBA 250MVA TBA 220kV Tr1 An 176.7 80.1 77.6%
10 | MBA 125MVA TBA 220kV Tri An 88.4 40.1 77.7%
11 | MBA 40MVA TBA 110kV Tan An 39.6 11.6 65.5%
2030 - Sy c6 dwong diy 110kV TBA 220kV Tri An - Tan Hoa
1 ?gfng day 110kV TBA 220kV Song May - Bac 1140 | 406 | 6328 | 66.9%
2 | Puong day 110kV Bac Son - Bac Son 2 1338 | 53.7 | 754.1 | 79.7%
3 | Puong day 110kV Bic Son 2 - Tan Hoa -79.7 | -35.0 | 463.0 48.9%
4 | buong day 110kV Tan Hoa - Thanh Phu 329 | 2.2 174.6 | 18.5%
5 | Bbuong day 110kV Thanh Phu - Tan An -80.6 | -36.0 | 4679 | 49.5%
6 | Puong day 110kV TBA 220kV Tri An - Tan An | 162.3 | 74.7 897.0 95.9%
7 Dl‘rong day 110kV TBA 220kV Tri An - Tan 0.0 0.0 0.0 0.0%
Hoa
MBA 250MVA TBA 220kV So6ng May 218.1 | 104.9 96.8%
MBA 250MVA TBA 220kV Tri An 161.9 T2 71.7%
10 | MBA 125MVA TBA 220kV Tri An 81.0 38.6 71.8%
11 | MBA 40MVA TBA 110kV Tan An 39.6 11.6 65.5%

2030 - Sw c6 dwong diy 110kV Tian An - Thanh Phd




Ldp méy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

Cong suit tai

. " i , . Dong | Mang
tinh toan
TT Puong day/Tram bién ap ti (A) | tai (%)
P Q
| ?Olfng day 110kV TBA 220kV Song May - Bac 088 | 364 548 5 58.0%
2 | Puong day 110kV Bic Son - Bic Son 2 1033 | 452 | 587.8 | 62.1%
3 | Puong diy 110kV Bic Son 2 - T4n Hoa -49.5 | -28.1 | 300.7 | 31.8%
4 | Puong day 110kV Tan Hoa - Thanh Phu -36.4 | 264 | 2408 | 25.5%
5 | Buong day 110kV Thanh Pht - Tan An 0.0 0.0 0.0 0.0%
6 | Puong day 110kV TBA 220kV Tri An- Tan An | 79.7 | 30.5 4334 | 45.8%
. Il-_)Il(‘J):gng day 110kV TBA 220kV Tri An - Tan 1017 | 374 5502 | 58.0%
MBA 250MVA TBA 220kV Song May 207.2 | 99.0 91.9%
MBA 250MVA TBA 220kV Tri An 170.7 | 77.8 75.0%
10 | MBA 125MVA TBA 220kV Tri An 85.3 389 75.0%
11 | MBA 40MVA TBA 110kV Tan An 39.6 11.6 65.5%

Bang 1.3: Két qua tinh toan trao luu cong suét ludi dién 110kV khu vuc TBA 110kV Tan

An & ché do phu tai cyc dai nam 2035

Cong suit tai

Dong

Mang

¢ A ién 4 tinh toan
T Dwong day/Tram bién ap thi (A) | tai (%)

P Q

Trwong hop phu tai cuc dai
2035 - Van hanh binh thwong

| lé)(ljr?ng day 110kV TBA 220kV Song May - Bac 986 | 302 | 35048 | 555%
2 | Duong day 110kV Bac Son - Bic Son 2 113.4 | 36.7 | 606.6 | 64.1%
3 | Puong day 110kV Bic Son 2 - Tan Hoa -50.9 | -174 | 276.5 | 292%
4 | Puong day 110kV Tan Hoa - Thanh Phu -13.8 | 144 102.3 10.8%
5 | BPuong day 110kV Thanh Phu - Tan An -37.7 | 227 2256 | 23.8%
6 | Puong day 110kV Tan An - Vinh Ctu -132.0 | -125 | 681.8 | 72.1%
7 lgﬁulclmg day 110kV TBA 220kV Tri An - Vinh 1692 | 8.4 2636 | 91.8%
8 gggng day 110kV TBA 220kV Tri An - Tan 73.0 3.0 3954 | 41.8%
9 | MBA 250MVA TBA 220kV Song May 2126 | 64.8 88.9%
10 | MBA 250MVA TBA 220kV Tri An 209.0 | 50.9 86.0%




Ldp mdy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

Cong suat tai Di M
img da ién 3 tinh toin | DOng | Mang
TT Puong day/Tram bién ap ti (A) | tai (%)
P Q
11 | MBA 125MVA TBA 220kV Tri An 104.5 | 25.5 86.1%
12 | MBA 40MVA TBA 110kV Tan An 47.1 13.4 77.7%
2035 - Su c6 dwong diy 110kV TBA 220kV Tri An - Tan Hoa
| lé)olfng day 110kV TBA 220kV Song May - Bac 11831 321 | 6259 | 66.1%
2 | Puong day 110kV Biac Son - Bac Son 2 152.8 | 403 | 8062 | 852%
3 | Puong day 110kV Béic Son 2 - T4an Hoa -89.7 | -192 | 474.6 | 50.2%
4 | BPuong day 110kV Tan Hoa - Thanh Phu 242 | 13.1 141.4 14.9%
5 | Puong day 110kV Thanh Phu - Tan An -64.4 | 23.6 3522 | 37.2%
6 | buong day 110kV Tan An - Vinh Ctu -158.9 | -12.2 | 819.5 | 86.6%
7 E)Errlclmg day 110kV TBA 220kV Tri An - Vinh 196.6 | 305 | 10058 | 106.3%
g Dl‘mng day 110kV TBA 220kV Tr1 An - Tan 0.0 0.0 0.0 0.0%
Hoa
9 | MBA 250MVA TBA 220kV Song May 226.1 | 69.8 94.7%
10 | MBA 250MVA TBA 220kV Tri An 192.5 | 472 79.3%
11 | MBA 125MVA TBA 220kV Tri An 96.2 23.6 79.2%
12 | MBA 40MVA TBA 110kV Tan An 47.1 13.4 77.7%
2035 - Su ¢6 duong day 110kV Tan An - Thanh Phy
| lé)oerirng day 110kV TBA 220kV Song May - Bac 1025 | 284 | 5408 | 572%
2 | Duong day 110kV Bac Son - Bic Son 2 1212 | 33.0 | 6387 | 67.5%
3 | Puong day 110kV Bic Son 2 - T4n Hoa -58.5 | -13.5 | 308.7 | 32.6%
4 | Puong day 110kV Tan Hoa - Thanh Pht 324 | 269 | 215.6 | 22.8%
5 | Buong day 110kV Thanh Pht - Tan An 0.0 0.0 0.0 0.0%
6 | buong day 110kV Tan An - Vinh Ctu 942 | 353 | 519.6 | 54.9%
7 fc)ggng day 110kV TBA 220kV Tri An - Vinh 130.8 | 48.9 7079 | 74.8%
8 | Puong day 110kV TBA 220kV Tri An - Tan Hoa| 89.5 | -4.1 4542 | 48.0%
9 | MBA 250MVA TBA 220kV Song May 2154 | 64.1 89.9%
10 | MBA 250MVA TBA 220kV Tri An 201.3 | 53.1 83.3%
11 | MBA 125MVA TBA 220kV Tri An 100.7 | 26.6 83.3%
12 | MBA 40MVA TBA 110kV Tan An 47.1 13.4 77.7%

- N&i dung tinh toan trao luu cong suat cu thé nhu sau:




HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2026
Ché d6 phu tai cuc dai - mUa mua
Trudng hgp van hanh binh thudng
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HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2027
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HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2026
Ché d6 phu tai cuc dai - mUa mua
MBA 40MVA th(r 2 tai TBA 110kV Tan An van hanh
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HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2030
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HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2035
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P ++ 4+ Kiém Tan
) s =
Séng May o3 TD Tri An it
— =]
o N - N
224.4kV 227.5kV
H8 Nai 789.6+j319.1 | ‘ | 67.9+ j82.9 113.5+ j28.8 Binh Hoa

Bic Tan Uyén 172.8+j20.5

243.6+ j218.6 Théng Nhat

Binh My 109.0-j9.1

496.1kV

392.4+ j137.8 Long Binh

688.6+ j312.8
688.6+ j312.8
688.6+ j312.8

9/l +8'€5




HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2035
Ché d6 phu tai cuc dai - mUa mua
Trudng hop su' cd dudng day 110kV TBA 220kV Tri An - Tan Hoa

-69.4- j0.6 Phan Thiét
Di Linh -120.8- j80.6 Ham Thuén Théng Nhat
398.3+ j18.3 | ‘ ‘ | 458.2+ 149.7 th_ 186.1-j96.4
224.8kV 216.3kV
o 5
o6 00 P < < inin
Bao Loc i'f*':—_' ch?-i-l;'gns KCN Tan Pha Binh Quan @l i Tan Pha 2
35.9+ j10.5 s : : 78.8+ j22.4 % % 29.1+ j8.3
O
115.9kV TR 111.5kV 115.5kV o 114.2kV
. . . 22.3+ 6.2 ) ) ;
TD Tén Thugng  -35.1+ j5.1 129.8+ j21.6 25.5+ §26.7 106.2+ j54.2 | | | [ 293+j8.1 70.8+14.2
- - 29.97j11.6 104.5+ j17.0 50.7- j4.7
24.5+ 6.2 -11.6- 5.2 S i S it 93.0+ j23.5 9.1-j2.2 89.0% j19.8 52.0+ j7.4
117.0kV 114.9kV : : :
T T ) ) 116.9kV 115.5kV - 113.8kV 112.9kv
87.6+ j25.6 29.5+ j8.6 75.7+ j21.5 T ) ]
I I_.6c Ché'u Pa Téh Tan Phd 83.3+ j23.6 o 36.1+ j10.3 61.0+j17.3
24.5% j8.3 5 ; 75.0+ j36.3 Dinh Quan S Dinh Quéan 3 La Nga (Pinh Quén 2)
10 Baa Lac . TD Pa MBri 93.0+ j32.1 ]
¥ w TD Phii Tan 2
Théng Nhat Loteco T 115.8kV
30.0+ j11.7 15.0+ j2.1 Jr 101.2+ j28.7 103.2+ j29.3
115.3KV 115.1kV 114.8kV
T 113.0kV 115.3kV 14.0+ 6.8
33.9+ j9.9 26.6+ j7.7 77.4+ j1.0 -24.3-j28.7 128.0+ §59.2 14.0+ j6.8
) B&o Lam Béo Léc 3 = 220KV H8 Nai T2 Ehu Tan 1§ g
; 30.0:]14{.)5 41.37122.7 52.9+ j50.6 -
auxit Lam Dong o
113.9kv
93.5+ j26.5
Quang Vinh HoiNai Tan Hiép
59.1+ j16.8 72.7+ j20.6
114.5kV 113.0kV
Binh Dudng  111.5+ j59.0 51.5+38.8 -64.3- j66.3 Jdanén
471+ j13.4  47.1+ j13.4
87.1+ j53.1
— TheBoni3 Bic Son B4c Son 2 Tén Hoa Thanh Pha 219KV 219KV inh ciu Vinh An
91.6+ j26.0 35.0+ §9.9 83.8+j23.8 62.1+ j17.6 113.9+ j32.3 104.5+ j29.7 T T 35.6+ j10.1 77.2+21.9
153K —_— . 113.2kV . i 112.2kV . 111.6kV . f112.4kv . 112.3k.V i 113.1kV . . 113.2kV
-31.1+ j9.0 21,6+ j15.0 56.7+ 125.4 237.1+ §65.9 -152.1- j37.6 -89.7-j19.2 24.2+ j13.1 64.7-j23.0 159.7+ j15.4 196.6+ j30.5 67.8+ j27.9
Dau Gidy 39.2+J20.3 | | 220kV Uyén Hung  20.8-130.7 ’ | [ 39.4+j18.6
113.6kV 114.2kv 111.0kV
2@ 60.0+ j17.0 Qe X _
T.&e,&g 6x(100.0+ j46.3 Tg‘q bk 88.8+ j25.2
4 ® ++ + Kiém Tén
Séng May a0 TD Tri An 44 ot ’
NN &8 q
224.3kV 227.7kV
H8 Nai 790.0+j318.1 | ‘ | 87.1+ j85.7 127.3+ j30.0 Binh Hoa

Bic Tan Uyén 172.0+ j20.0

Binh My 107.8-j9.9

496.0kV

394.6+ j137.8 Long Binh

689.9+ j314.7
689.9+ j314.7
689.9+ j314.7

239.0+ j217.7

Théng Nhat

8l +£°05




HE THONG DIEN 220/110kV TINH DONG NAI VA LAN CAN NAM 2035
Ché d6 phu tai cuc dai - mUa mua
Trudng hgp su cd dudng day 110kV Tan An - Thanh Phu

-69.6- j0.7 Phan Thiét
Di Linh -121.6- j80.8 Ham Thuén Théng Nhat
398.6+ j18.6 | ‘ ‘ | 459.2+ 50.1 th_ 183.0-§97.8
224.8kV 216.3kV
o =
o ®® 4t Tie i 4 bin
Bao Lbc ‘:ﬁ A T KCN Tén Phi shls @l i Tén Phi 2
35.9+ j10.5 o o ’ ) 78.8+ j22.4 ; ; 29.1+j8.3
O
115.9kv _ L10:cky 1114V 115.4kV s 114.1kV
TD Tan Thugng  -35.2+ j5.1 T 130.1+ j21.7 22.3+ 6.2 253+ j26.7 105.9+ j54.2 ]| L2034 81 ——
. . 30.2-j11.5 104.8+ j17.1 51.0- 4.7
24.5+ j6.2 -11.6- j5.2 e mop i S o 93.0+ j23.9 9.1-j1.8 91.1+ j20.5 54.1+ 18.0
117.0kV 114.9kv . :
T T . 116.8kV 115.4kV - 113.7kV 112.8kV
BriGs 25 29.5+ j8.6 75.7+ j21.5 _ o
° Lse Chau Pa Teh Tan Phi 83.3+ j23.6 iy 36.1+j10.3 61.0+ j17.3
24.5+ j8.3 » ; 75.0+ j36.3 Dinh Quan <) Pinh Quén 3 La Nga (Binh Quan 2)
TP Bao Lac '3 TD Da M'Bri 93.0+ j32.5 2
. w TD Phil Tan 2
Théng Nhat Loteco T 115.7kV
30.0+ j11.7 15.0+ j2.1 Jr 101.2+ j28.7 103.2+ j29.3
115.3kV 115.1kv 114.8kV
T 113.3kV 115.4kV 14.0+ 6.8
33.9+19.9 26.6+ 7.7 80.2+j1.5 21.5-j28.3 125.2+ §58.7 14.0+ 6.8 o
) Bao Lam Bao Loc 3 < 220kV H8 Nai TD Pha Tan 1 N
30.0+ j14.5 45.8-122.0 48.4+ j49.8 il
Bauxit Ldm Dong T14.1kV ﬁ
93.5+ j26.5
Quang Vinh HoiNai Tan Hiép
59.1+ j16.8 72.7+ j20.6
114.8kV 113.5kV
Binh Duong  115.3+ j54.4 55.2+ j34.1 -72.1- j56.6 _TanAn
47.1+13.4  47.1+j13.4
91.1+ j48.2
— TheBoni3 Béc Son Béc Son 2 Tan Hoa Thanh Phg 218KV 218KV vinh Ciru Vinh An
91.6+ j26.0 35.0+ 9.9 83.8+ j23.8 62.1+ j17.6 113.9+ j32.3 104.5+ §29.7 T 35.6+ j10.1 77.2+ j21.9
P I . 113.5kV . i 112.7kV . 112.4kV f113.0kv 111 8kV i 112.7kV . . 113.0kV
-28.2+19.2 23.0+ ji5.1 58.2+ 25.5 205.4+ j58.1 -120.7-§31.4 -58.5- j13.5 324+ j26.9 94.5+ j36.4 130.8+ j48.9 65.5+ j27.3
Dau Gidy 40.7+ J20.4 | | 89:5-j4.1 220kV Uyén Hung  18.9- j35.4 ’ | [ 37.5+j18.2
113.9kV 113.9kv 110.8kV
33 60.0+ j17.0 e )
T-‘&‘& 6x(100.0+ j47.0 Tfh‘,'i in, 88.8+ j25.2
S + 4 + 4+ Kiém Tan
< < = NNM 5
Séng May 5 TD Tri An Ssg
o N - N
224.4kV 227.5kV
H8 Nai 790.2+ j318.8 | ‘ | 76.0+ j80.7 120.6+ j27.0 Binh Hoa

Bic Tén Uyén 173.5+ j20.4

Binh My 110.1-j9.3

496.1kV

393.1+ j137.5

688.2+ j312.9
688.2+ j312.9
688.2+ j312.9

Long Binh

242.1+ j219.1

Théng Nhat

9'8l +9'¢S




Ldp mdy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

1.3.2. Tinh toan ngfln mach

Bang 1.4: Tong hop két qua tinh toan dong ngin mach tai TBA 110kV T4an An

Gi4 tri dong ngin mach (kA)

Piém ngin mach Nim 2026 Nim 2030 Nim 2035
3 pha 1 pha 3 pha 1 pha 3 pha 1 pha
Thanh céi 110kV 1489 | 11,17 | 1742 | 13,17 | 1838 | 13.86
Thanh c4i 22kV T1 8,79 8,45 1305 | 1243 | 13,75 | 13,09
Thanh céi 22kV T2 8,79 8,45 1305 | 1243 | 13,75 | 13,09

- No61 dung tinh toan ngén mach cu thé nhu sau:




KET QUA TINH TOAN NGAN MACH

Nam 2026
AT BUS 606381 [TANAN 110.00] AREA 6
THEV. R, X, X/R: POSITIVE 0.00920 0.03550
X——mm———= FROM --——---——- X AREA CKT 1/%
606181 ﬁHU\HWsz 110.00] 6 1 AMP/OHM
606201 [THANHPHU 110.00] 6 1 AMP/OHM
606384 ~H>Z>Z\HH 22.000] 6 1 AMP/OHM
606385 ﬁHFZFZ\HN 22::0007] 6 1 AMP/OHM
TOTAL FAULT CURRENT (AMPS)
AT BUS 606384 ﬁHFZFZ\HH 22.000] AREA
THEV. R, X, X/R: POSITIVE 0.01108 0.31050
D FROM ——======== X AREA CKT 1/%
606381 [TANAN 110.001] 6 1 AMP/OHM
TOTAL FAULT CURRENT (AMPS)
AT BUS 606385 ﬁH>Z>Z\HN 22.000] AREA
THEV. R, X, X/R: POSITIVE 0.01108 031050
X——mmm—m= FROM --———-—-——- X AREA CKT 1/%
606381 [TANAN 1:1.0:..000:] 6 1 AMP/OHM

TOTAL FAULT CURRENT

(KV L-G) V+: / 0.000/ 0.00 (KV L-G) VA: / 0.000/ 0.00 VO:
V+: / 49.585/ 10.83 V-:
3.860 NEGATIVE 0.00920 0.03550 3.860 ZERO 0.00796
THREE PHASE FAULT O NE PHASE
JT+/ AN (I+) /74 AN (Z+) APP X/R /1B/ AN (IA) /7A/
10129.8 -66.23 8 .56 76.43 4,142 7775.4 -69.01 5.90
4752.4 -65.62 2.84 76.43 4,143 33907 -72.96 4.56
0.0 05010 0.00 0.00 0.000 0.0 0.00 0.00
0.0 0.00 0.00 0.00 0.000 0.0 0.00 0.00
14882.0 -66.03 11160.5 -70.21
(KV L-G) V+: / 0.000/ .00 (KV L-G) VA: / 0.000/ 0.00 VO:
V+: / 8.976/ 915,579 V-:
28.034 NEGATIVE 0.01108 0.31050 28034 ZERO 0.00984
THREE PHASE FAULT ONE PHASE
/I+/ AN (I+) /7+/ AN (Z+) APP X/R /IA/ AN (IA) /7ZA/
8782.3 -78.51 3328 89.61 146.277 8440.5 -78.67 33.28
8782.3 -78.51 8440.5 -78.67
(KV L-G) V+: / 0.000/ 00 (KV L-G) VA: / 0.000/ 0.00 VO :
V+: / 8.976/ 9.52 V-:
28.034 NEGATIVE 0.01108 0.31050 28.034 ZERO 0.00984
THREE PHASE FAULT ONE PHASE
/T+/ AN (I+) /74 AN (Z+) APP X/R /1B/ AN (IA) /7A/
8782.3 =85l 38.28 89.61 146.277 8440.5 -78.67 83.28
8782.3 =7 8%51 8440.5 -78.67

(AMPS)

0.07331

FAUTL
AN (ZBR)
79.98
82.06
0.00
0.00

4.745/
4.231/

0.34831

FAUL
AN (ZA)
89.61

4.745/
4.231/

0.34831

FAUL
AN (ZAR)
89.61

/ 33.194/ -166.41
/ 16.507/

-174.73

9.210

T

APP X/R
5.659
7.174
0.000
0.000

—170..28
-170.71

35.399
T

APP X/R
146.277

-170.28
=170:71

35.399
T

APP X/R
146.277



Nam 2030

AT BUS

606381

[ TANAN

THEV. R, X, X/R: POSITIVE

606181
606201
606384
606385

AT BUS

FROM
TD TRIAN
THANHPHU
TANAN T1
TANAN T2

TOTAL FAULT CURRENT

606384

CKT

0.00736

|||||||| X AREA
110.00] 6 1
110.00] 6 1
22.000] 6 1
22.000] 6 1

110.00] AREA

0.02973

1/7
AMP /OHM
AMP /OHM
AMP /OHM
AMP /OHM

(AMPS)

(KV L-G)

4.038

T

/1+/
10012.6
7400.9
0.0
0.0
17411.9

V+: /

R E E
AN (T+)
-73.50
=75.11

0.00

0.00
-74.18

[TANAN T1

THEV. R, X, X/R: POSITIVE

606381

AT BUS

FROM
[ TANAN

TOTAL FAULT CURRENT

606385

110.00]

6

0.00812

X AREA CKT

1

22.000] AREA

0.20433

1/7
AMP /OHM
(AMPS)

25.158

T
/TS

13040.5

13040.5

R E E
AN (T+)
-85.81
-85.81

[TANAN T2

THEV. R, X, X/R: POSITIVE

606381

FROM
[ TANAN

TOTAL FAULT CURRENT

110.00]

6

0.00812

X AREA CKT

1

22.000] AREA

0.20433

1/7
AMP /OHM
(AMPS)

(KV L-G)

25.155

T

/ Tt/
13040.5
13040.5

R E E
AN (T+)
-85.81
-85.81

0.000/ 0.00 (KV L-G) VA: / 0.0
V+: / 48.3
NEGATIVE 0.00736 0.02973 4.038
PHASE FAULT
/7+/ AN (Z+) APP X/R /IA/
3.56 76.43 4.142 7761.4
2.84 76.43 4.143 5405.1
0.00 0.00 0.000 0.0
0.00 0.00 0.000 0.0
13156.1
000/ 0.00 (KV L-G) VA: / 0.0
V+: [/ 8.8
NEGATIVE 0.00812 0.20433 25.155
PHASE FAULT
/7+/ AN (Z+) APP X/R /IA/
21.13 89.75 229.737 12422.4
12422.4
000/ 0.00 (KV L-G) VA: / 0.0
V+: [/ 8.8
NEGATIVE 0.00812 0.20433 25.155
PHASE FAULT
/7+/ AN (Z+) APP X/R /IA/
21.13 89.75 229.737 12422.4
12422.4

00/ 0.00 VO0:
32/ 3.24 V-
ZERO 0.00630
ONE PHASE
AN (IA) /Zn/
-76.23 5.85
-80.87 4.65
0.00 0.00
0.00 0.00
-78.13
00/ 0.00 VO0:
09/ 2.01 V-
ZERO 0.00706
ONE PHASE
AN (IA) /Zn/
-86.01 21.13
-86.01
00/ 0.00 VO0:
09/ 2.01 V-
ZERO 0.00706
ONE PHASE
AN (IA) /Zn/
-86.01 21.13
-86.01

/ 32.183/
/ 16.254/

0.06032

FAUL
AN (ZAR)
79.74
81.89
0.00
0.00

/  4.710/
/ 4.098/

0:23492
FAUL

AN (ZAR)
89.75

/  4.710/
/ 4.098/

0.23492
FAUL

AN (ZR)
89.75

-174.09
177.96

9.578

T

APP X/R
5.525
7.018
0.000
0.000

-177.74
-178.29

33.285
T

APP X/R
229.737

-177.74
-178.29

33.285
T

APP X/R
229.737



Nam 2035

AT BUS 606381 [TANAN 110.00] AREA 6 (KV L-G) V+: / 0.000/ 0.00 (KV L-G) VA: / 0.000/ 0.00 VO0: / 33.991/ -165.89
V+: / 50.962/ 11.32 V-: / 17.091/ -174.23
THEV. R, X, X/R: POSITIVE 0.00755 0.02963 3..927 NEGATIVE 0.00755 0.02963 3.927 ZERO 0.00631 0.06049 9.586
THREE PHASE FAULT ONE PHASE FAULT
Rim—m=m—e— BERONM scmommre X AREA CKT 1I/Z /I+/ AN (I+) /7+/ AN (Z+) APP X/R /IA/ AN (IA) /Zn/ AN (ZA) APP X/R
606201 [THANHPHU 110.00] 6 1 AMP/OHM 7918.3 —60.:77 2.84 76.43 4.143 5821.0 -72.45 4.61 81.72 6.874
606384 [TANAN T1 22.000] 6 1 AMP/OHM 0.0 0.00 0.00 0.00 0.000 0.0 0.00 0.00 0.00 0.000
606385 [TANAN T2 22.000] 6 1 AMP/OHM 0.0 0.00 0.00 0.00 0.000 0.0 0.00 0.00 0.00 0.000
606431 [VINHCUU 110.00] 6 1 AMP/OHM 10458.7 -65.04 L 48 76.43 4.142 8044.9 -68.12 2.94 4981 5.565
TOTAL FAULT CURRENT (AMPS) 18374.9 -65.78 13856.3 -69.94
AT BUS 606384 [TANAN T1 22.000] AREA 6 (KV L-G) V+: / 0.000/ 0.00 (KV L-G) VA: / 0.000/ 0.00 v0o: / 4.966/ -169.69
V+: /  9.282/ 10.03 v-: / 4.316/ -170.29
THEV. R, X, X/R: POSITIVE 0.00831 0.20423 24.585 NEGATIVE 0.00831 0.20423 24.585 ZERO 0.00707 0.23509 83290
THREE PHASE FAULT ONE PHASE FAULT
Y FROM -—-=-—--—----— X AREA CKT 1I/Z ST AN (I+) /7+/ AN (Z+) APP X/R /IA/ AN (IA) /Zn/ AN (ZA) APP X/R
606381 [TANAN 110.00] 6 1 AMP/OHM 13745.3 =77.74 21.13 89.75 229.737 13088.2 1296 21:13 8975 12294737
TOTAL FAULT CURRENT (AMPS) 13745.3 =77.74 13088.2 =77.96
AT BUS 606385 [TANAN T2 22.000] AREA 6 (KV L-G) V+: / 0.000/ 0.00 (KV L-G) VA: / 0.000/ 0.00 v0o: / 4.966/ -169.69
V+: /  9.282/ 10.03 v-: / 4.316/ -170.29
THEV. R, X, X/R: POSITIVE 0.00831 0.20423 24.585 NEGATIVE 0.00831 0.20423 24.585 ZERO 0.00707 0.23509 33200
THREE PHASE FAULT ONE PHASE FAULT
== FROM -—--—--—-—---— X AREA CKT 1I/Z /I+/ AN (I+) /7+/ AN (Z+) APP X/R /IA/ AN (IA) /Zn/ AN (ZA) APP X/R
606381 [TANAN 110.00] 6 1 AMP/OHM 13745.3 =77.74 21wl3 89.75 229.737 13088.2 =1 T%96 21.13 89.75 229.737
TOTAL FAULT CURRENT (AMPS) 13745.3 =77.74 13088.2 =11:96



Ldp mdy 2 TBA 110kV Tan An (40MVA) Phu luc tinh todn
1.3.3. Két luan

Tur két qua tinh toan TLCS va ngén mach trén, ta chon cac s6 liéu dé phuc vu tinh toédn lya
chon thiét bi nhu sau:

- Toéng hop dong ngan mach 16n nhat tai TBA 110kV Tan An:

Gi4 tri dong ngin mach 16m
Piém ngin mach nhit (kA)
3 pha
Thanh céi 110kV 18,38
Thanh cdi 22kV T1 13,75
Thanh cdi 22kV T2 13,75

- Toéng hop dong tai 16n nhat:

Cong suat tai Déne t4i | Mang tii
Puong day/Tram bién ap tinh toan s e
(A) (%)
3 Q
Duong day 110kV TBA 220kV Tri An-Tan An | 162.3 | 74.7 897 95.9%
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Ldp mdy 2 TBA 110kV Tan An (40MVA) Phu luc tinh todn

CHUONG 2: TINH TOAN LUA CHON PINH MUC, CONG SUAT THIET BI

2.1.
2.1.1.

2.1.2.

2.2,
2.2,

MAY BIEN AP
Co so

May bién ap la thiét bi dién tir tinh, lam viéc theo nguyeén tic cam ung dién tu, dung
dé bién ddi dién ap tir gia tri cao dén gia tri thdp hodc nguoc lai. Pau vao cia may
bién ap ndi voi nguon dién goi 1a so cap, dau ra ndi voi tai goi 14 thir cap.

Cong dung ctia may bién ap 1a truyén tai va phan phdi dién ning trong hé théng dién.
May bién ap duge chon phai c6 cong suat dam bio cung cap dién cho cac phu tai khu
vue trong cac ché d6 van hanh hodc truyén tai hét lwong cong suat cac nha may dién
trong khu vuc & ché d6 binh thuong, cling nhu trong cac ché db6 su cd.

Viée lva chon cong suit may bién ap 110kV dua trén tién do néu trong Quy hoach
phat trién dién lyuc tinh, Thanh phé dugce ban hanh méi nhét, cap nhat thong tin phu
tai hién tai va danh gia tbc o phat trién, co s& tinh toan trao luu cong sut luéi dién
khu vuc.

Ngoai ra viéc lya chon may bién ap 110kV cho du an nay con phu thudc vao dac tinh
ky thuat ctia may bién 4p 110kV dang van hanh tai TBA 110kV Tan An.

Két qua Iwa chon

Cong suat 140 MVA

Dién 4p dinh mirc - 115/23/11 kV

Bo diéu ap dudi tai : 115+9x1,78% kV
Dong ngén mach chiu dung ctia cac cudn day:

+ Cudn cao ap : 31,5kA/1s

+ Cudn trung ap : 25kA/1s

+ Cudn ha ap : 25kA/1s

Tén that khong tai : < 18kW

Té6n that ngin mach (& 75°C) : < 160kW

TINH TOAN CAC GIA TRI DONG DPIEN

Tinh toan dong dién lam viéc cuwdong birc

Nhim dam bao thiét bi c6 kha ning tai trong diéu kién van hanh binh thudng ciing
nhu trong diéu kién van hanh cudng bitc, nén viée tinh toan dong dién cudng birc d¢
lua chon thiét bi cua cac ngan 16 s€ chon theo thong sb dong dién cudng birc cuc dai
161 nhat ctia cac ngan 10.
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Ldp mdy 2 TBA 110kV Tan An (40MVA)

Phu luc tinh todn

2.2.1.1.Phia 110kV
a. Ngdn 16 tong 110kV ciia MBA:

Dong dién lam viéc cudng biic (Iweb) trong truong hop MBA 110/22kV — 40MVA
lam viéc mang tai 130%:

Sch
V3Ugm

Iiveb =

Trong d6, cong suat tinh toan cudng birc duoc tinh nhu sau:

Scb = 1,3 X Sam110kv

Két qua tinh toan:
Thong s6 | Sam (MVA) | S (MVA) Udim (kV) Liveb (A)
Gia tri 40 52 115 261

Dong dién lam viéc cudng buc (Iwe) trong truong hop MBA 110/22kV — 63MVA
lam viéc mang tai 130%:
Seh

Tiveb =
Ve wl"g Uﬂm.

Trong d6, cong suat tinh toan cudng birc duoc tinh nhu sau:

Scb = 1,3 X Sam110kv

Két qua tinh toan:
Thong s6 | Sam (MVA) | Sev(MVA) |  Udm (kV) Tiveb (A)
Gid tri 63 80 115 411

b. Ngdin xudt tuyén 110kV:

Theo két qua tinh toan trao luu cong suat & ché do sy cd duong diy 110kV Tri An —
Tan Hoa (nim 2030), duong day 110kV Tri An — TAn An cé cong suat truyén tai 16n
nhat Smax = 178,7MVA. Do d6 dong dién 16n nhét trén ngan xuat tuyén 110kV la:

— 5m [eie g
Ilvcb i
W3 Wt

Trong d6, cong suit tinh toan cudng birc duoc tinh nhu sau:

Smax = /P2 + @2

Két qua tinh toan:

Thong s6

Smax (MVA)

Udln (kV)

L1veb (A)

Gia tr1

178,7

115

897
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c. Ngan phdn doan 110kV:

- Dong lam viéc 16n nhat trén phan doan 13 dong 16n nhat gitta ngin xuat tuyén va
ngan 16 tong.

- Két qua tinh toan:
. X Ngan 10 Ngin xuat
Thong so téng (A) fuyén (A) [ivev (A)
Gia tri 411 897 897

d. Thanh cai 110kV:

- Dong lam viéc 16n nhét trén thanh cai duoc chon bing 80% dong qua 2 ngin 16 co
gia trj 16n nhat:

Ilvcb = 80% X2 X Imax

- Két qua tinh toan:
Théng Sé Ilnax (A) Ilvcb (A)
Gia tri 897 1435
2.2.1.2. Phia 22kV

a. Ngdin 16 tong 22kV ciia MBA:

Dong dién lam viéc cudng bic (i) trong truong hop MBA 110/22kV — 40MVA
lam viéc mang tai 130%:

Seh
Wlﬁuﬂm

Iiveb =

- Trong d6, cong suat tinh toan cudng birc duoc tinh nhu sau:

Scb = 1,3 X Sami110kv

- Két qua tinh toan:
Thong s6 | Sam (MVA) | Sev(MVA) |  Udm (kV) Tive (A)
Gi4 tr 40 52 23 1305

- Dong dién lam viéc cudng buc (Iie) trong truong hop MBA 110/22kV — 63MVA
lam viéc mang tai 130%:

_ _Sch
Ilvcb - =
VEAT4m

- Trong d6, cong suét tinh toan cudng birc dwgc tinh nhu sau:

Scb = 1,3 X Sam110kv

i3
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- Két qua tinh toan:

Thﬁng Sé Sam (MVA) Seb (MVA) Udm (kV) Tiven (A)
Gid tri 63 80 23 2056
b. Ngdn phdn doan va thanh cai 22kV:

- Dong dién lam viéc cudng birc ngan phan doan 22kV va trén thanh céai 22kV 1a dong
16n nhét trén ngan 16 tong 22kV ctia MBA:

Liveb (rc) = Liveb vBA) = 2056 A
c. Ngan MBA tw dung:

Liveb = ,ETD
V3Ugn
- Két qua tinh toan:
Thong s6 | St (kVA) | Udm (kV) Tiveb (A)
Gia tri 100 23 2.5

2.2.2. Tinh toan dong dién xung kich

- Dong ngin mach xung kich ix 13 tri s6 tic thoi ctia dong ngan mach 16n nhat trong qua
trinh qua d6. Ung véi didu kién nguy hiém nhat, dong ngin mach xung kich xuat hién vao
khoang 1/2 chu ky sau khi ngan mach, tirc 13 vao thoi diém t = T/2 = 0,01sec (d6i v6i hé
théng dién c6 tan s6 = 50Hz).

ixk = kxk \/E](S’

Trong do6:
- kxk 14 hé s6 dong xung kich (1 < kg < 2)
- lo' 1a thinh phan chu ky ban dau ctia dong ngin mach. Trong tinh toan, c6 thé
lay gan ding: I, = max(In® , In®)
Thay s6 tinh toan:
a. Phia 110kV:
Thong sb kxik L, (kA) 1xk (kA)
Gia tri 1.8 18,38 46,79
b. Phia 22kV:
Thong sb ks I, (kA) 1xk (kA)
Gia tri 1.8 13,75 35,00
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2.2.3. Tinh toan xung lugng nhiét khi ngin mach (Bx)
- Xung hrong nhiét dong ngan mach chu ky (Bycxk):
2
Byexk = 1" tea

Trong do:

+ I :latr1 hiéu dung cua dong mgfim mach 6n dinh. Trong tinh toan, co thé léy gﬁn
diung = max{lINﬂ'} . ][Nm}

+ t:lathoi gian tic dung nhiét trong duong ctia ddng ngin mach, phu thude vao
thot gian ngén mach t va ty s6 p = 'IOHJ’I,I. (Tra db thi)

- Xung leong nhiét dong ngan mach khong chu ky (Bygeg):

Bukcx = (U5 ). T, (1 — e_%)
Trong do:
+ T,: 1a hing s6 thoi gian tit din ctia dong dién ngan mach
+ t:1a thoi gian ton tai ngéin mach
- Xung luong nhiét ngén mach (By):
By = Byck + Bykex
a. Phia 110kV

- Két qua tinh toan

Bnck Bnkck Bn
Lo (kA) td (S) t (S) Ta (S) (106.A25) (106.AZS) (106.A25)
18,38 0,10 0,30 0,05 33,78 16,89 50,67
b. Phia 22kV
- Két qua tinh toan
Bnek Brkck Bn
I°° (kA) ttd (S) t (S) Ta (S) (106.AZS) (106.A25) (106_A25)
13,75 0,10 0,30 0,05 18,91 9,45 28,36
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Phu luc tinh todn

2.2.4. Két qua tinh toan

Cép dién ap Két qua tinh toan
> T Liveb IN® 1xk Bn
(V1 tri ngan mach) (A) (kA) (kA) | (10°A2s)
1 | Ngin 16 tong 110kV MBA 411 18,38 46,79 50,67
2 | Ngan duong day 110kV 897 18,38 46,79 50,67
3 | Ngén phan doan 110kV 897 18,38 46,79 50,67
4 | Ngan thanh cai 110kV 1435 18,38 46,79 50,67
5 | Ngin 16 tong 22kV MBA 2056 13,75 35,00 28,36
6 | Ngédn phan doan 22kV 2056 13,75 35,00 28,36
7 | Thanh cai 22kV 2056 13,75 35,00 28,36
8 | Ngin MBA tu dung 22kV 2.5 13,75 35,00 28,36

- Qua cac két qua tinh toan & trén, cac diéu kién dé chon thiét bi dong cit va qua tham
khéo cac thong sb ctia cac loai thiét bi hién dang van hanh trong tram bién ap 110kV
Tan An cho théy céc thiét bj hién trang tai tram van dap img kha ndng van hanh.

- Tién hanh chon cac thiét bi dong cit méi cho tram nhu sau:

2.3. MAY CAT

* Piéu kién chon mdy cat.

- Dién &p dinh muc : UdmMC > Ugnrt
- Dong dién dinh mitc : IdmMC > Ilvceb
- Piéu kién cat : IedmMC > In

- biéu kién 6n dinh dong  : iddm > ixk

- Diéu kién 6n dinh nhiét  : Inh2. Tnh > By

- Néu IdmMC > 1000A thi khong can kiém tra 6n dinh nhiét.

a. May cdt 110kV.

- Chon may cat dién co6 thong s6 nhu sau:

Loai Ut (V) | TIam (A) | Team (KA) (ﬁj“)
Céch dién SF6, 3 pha, ngoai troi 115 1250 31.5 80
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- Kiém tra diéu kién cit:
leamme = 31,5KA > I,=a.l = 18,38kA
Viy: Diéu kién cit duoc théa min
- Kiém tra diéu kién 6n dinh dong:
igqm = B0KA > i =46,79kA
Viy: Diéu kién 6n dinh dong duoc thoa man
- Kiém tra diéu kién 6n dijnh nhiét:
Do may ciit c6 Iy, > 1000A nén khéng cin kiém tra diéu kién én dinh nhiét.
- Vay may cit duoc chon nhu trén da dam bao céc diéu kién dé an toan khi van hanh.
b. May cdt 22kV.
- Chon méy cat dién c6 thong s6 nhur sau:
Ngan 1o Loai Ugm kV) | Lin (A) [Team (kAN iagm (kA)
SF6 hoic chin khong,
3 pha, trong nha

Lo tong & lién lac 23 2500 25 63

- Kiém tra diéu kién cit:
Ieamme = 25kA > 1,=a.l” = 13,75kA
Viy: Diéu kién cit duge thoa min
- Kiém tra diéu kién 6n dinh dong:
lgam = 63KA > iy = 35,00kA
Vay: Diéu kién 6n dinh dong duoc thoa man
- Kiém tra diéu kién 6n dinh nhiét:
Do may cit ¢6 I, > 1000A nén khéng can kiém tra diéu kién 6n dinh nhiét.
- Vay may cit duoc chon nhur trén da dam bao cac diéu kién dé an toan khi vén hanh.

2.4. DAO CACHLY

* Piéu kién chon dao cdch Iy.

- Dién &p dinh muc : UdmDCL > Unr
- Dong dién dinh mtrc : IdmDCL > Ilvcb
- Diéu kién cat : IecdmDCL > In

- Biéu kién 6n dinh dong : iddm > ixk

- Diéu kién 6n dinh nhiét : Inh2. Tnh > Bn

- Néu IdmDCL > 1000A thi khong can kiém tra 6n dinh nhiét.
* Dao cach ly 110kV.
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- Chon dao céach ly c6 thong s6 nhu sau:

Loai Udm (kV) | Tim (A) | Loam (KA) (ﬁj“)
Loai 3 pha, ngoai troi 115 1250 31.5 80

- Kiém tra diéu kién cit;
leamme = 31,5kA > I ,=al = 18,38kA
Vay: Diéu kién cit duge thoa man
- Kiém tra diéu kién 6n dinh dong:
igam = B0KA > iy, = 46,79kA
Vay: Diéu kién 6n dinh ddong duoe thoa min
- Kiém tra diéu kién 6n dinh nhiét:
Do DCL ¢6 I, > 1000A nén khong can kiém tra diéu kién én dinh nhiét.
- Viay DCL dugce chon nhur trén da dam bao cac diéu kién dé an toan khi vén hanh.
2.5. BIEN DIEN AP
2.5.1. Co so

- Cong suét cta bién dién ap dugc lya chon giéng nhau cho tit ca cac ngan 10 dé thuan
tién trong viéc dat hang thiét bi cling nhu bao tri thay thé sau nay.

- So @6 ndi day va kiéu CVT : Chon phu hop véi nhiém vu ciia CVT
- bién ap dinh mirc : Chon phu hop Unr
- May bién dién 4p c6 cac cip chinh x4c nhu sau:
+ Do luong : Cép chinh x4c 0,5
+ Bdo vé : Cép chinh xé4c 3P
- Cong suat dinh muc : Lén hon cong sut phu tai ndi vao CVT

- Bién ban thir nghiém thong thuong (Routine test) phai dugc tién hanh phi hop véi tiéu
chuan [EC 61869-5.

- Bién ban thir nghiém dién hinh (Type test) dugc chitng nhan boi phong thi nghiém qudc
té doc lap phu hop véi ydu cau cia tiéu chuan IEC 61869-5.

2.5.2. S6 liéu dau vao
- Cong suét cta bién dong dién dugc lya chon can cir vao phu tai thu cép. Phu tai cia cudn
bao vé gém c6 cudn dong cia ro le bao v¢. Phu tai ctia cudn do ludong gém cac cuon dong
ctia thiét bi do ludng dong dién, cong suat thuc, cong suat phan khang...Cin ctr vao tai lidu
k¥ thuét ctia cac ro le k¥ thuat s6 va cac thiét bi do ludong théng dung, cac gia tri phu tai 16n
nhét cua ro le va thiét bi do duoc liét ké nhur bang dudi day:

- Bang gia trj phu tai tidu bidu:
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Thiét bi Cbng suét tidu thu (VA)
Ro le k thuat sd <0.5
Wh, VAhr <0.5
Multi-meter <05
- Tiét dién cap nhi thi : 2.5 mm?
- Chiéu dai cap nhi thtr 16n nhét tir cudn thir cr?ip bién dién ap dén thiét bi:
+ Phia 110kV : 80 m
+ Phia 22kV : 30 m

2.5.3. N0i dung tinh toan
a. Céng sudt ciia bién dién dp thanh cdi 110kV
R I R 8
Trong do:
Liwm : la dong dinh mirc cudn thu cap bién dién ap
r; :ladién tré don vi cia day dan
1 :1lachiéu dai cap déu ndi
k :lahé so dhu ndi cip

- Két qua tinh todn:

Lim (A) | 15 (£2/km) I (km) Raq (2) k S4a(VA)
1 7.41 0.08 0.59 1.2 0.71
- Phu tai 16m nhét duoc ké dudi bang sau:
Thiét bi S6 lwrgng Cong suit | Tong

Role ky thudt s6 2 0.5 1
Khéi diéu khién mirc ngin BCU 1 0.5 0.5
Wh, VAhr 0 0.5 0
Multi-meter 0 0.5 0
T6n thét trén cap nhj thir 0.71 0.71

Cong suit Mtu’"img (VA) 2.21

- Cén c1r phu tai tong cong néu trén, cong sudt cua bién dién ap thanh cai co thé lya
chon la:

S4m bién dién ap thanh céi = 30 VA
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- Kiém tra diéu kién t6n tht dién ap cua day din, can phai bao dam ton that dién ap
nho hon 0.5% dién 4p dinh mirc thir cép.
2 2 2
AU=Ryy xI"=Ryg x Sphu tai /(Uthir cip )

Sphu tai tong 221 VA
Uthl'x cap - dién ap pha — 63.509 V
AU= 0.59x2.21%(63.5%) = 0.0007 V

AU%=  0.0007/63.5= 0.001% =>Dat yéu ciu
b. Céng sudt ciia bién dién dap dwong day 110kV
- Ton that trén cap nhi thi:
Saa="1%n-Raa = Igi- k. Ly
Trong do:
I : 12 dong dinh mic cudn thir cip bién dién 4p
ro :ladién trd don vi cua diy dan
1 :lachiéu dai cap dau noi
k :1ahé s6 dau ndi cap

- Két qua tinh toan:

Lam (A) rg (/km) I (km) Ryq (€2) k Saa(VA)
1 7.41 0.08 0.59 1.2 0.71
- Phuy tai 16n nhét duoc ké dudi bang sau:
Thiét bi S6 lwong Cong suit | Tong

Role ki thuét sé 1 0.5 0.5
Bo diéu khién mirc ngin BCU 1 0.5 0.5
Wh, VAhr 0 0.5 0
Multi-meter 0 0.5 0
Tén that trén cap nhj thi 0.71 0.71

Cong suit tong (VA) 1.71

- Cén c1r phu tai tong cong néu trén, cdng sudt cua bién dién ap duwong diy co thé lya
chon la:

Sam bién dién ap dudng day = 50 VA
- Kiém tra diéu kién tdn thit dién ap cua diy dan, cin phai bao dam tén thét dién ap

nhé hon 0.5% dién 4p dinh mirc thir cép.
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AU=R gy x I* = Ryy X Sy i AUz i)

Sphy tai tng — L.71 VA
Uthit cép - dién ap pha = 635 V
AU= 0.59x1.71%/(63.5?) = 0.0004 WV
AU%=  0.0004/63.5 = 0.001% => Dat yéu céu

c. Cong sudt ciia bién dién dp 22kV
- Ton thét trén cap nhj thi:
Saa=15n-Rag = Lim- R 175
Trong do:
Liw : 14 dong dinh mirc cudn thi Cdp bién dién ap
r, :ladién tré don vi ciia ddy dan
1 :lachiéu dai cap dau ndi
k :lahé so ddu ndi cap

- Két qua tinh ton:

Iim (A) | 1o (/km) 1 (km) Ryq (€2) k Saa (VA)
1 7.41 0.030 0.22 1.2 0.27
- Phu tai lon nhét dugc ké dudi bang sau:
Thiét bi S6 hrong Cong suat | Téng
Role ki thudt sé 10 0.5 5
Khéi diéu khién mirc ngin BCU 0 0.5
Multi-meter T 0.5 3.5
Tdén thit trén cap nhi thir 0.27 0.27
Cong suit tong (VA) 8.77

- Céan cir phu tai téing cong néu trén, cong sudt cua bién dién ap thanh cai co thé lira
chon la:

Sam bién dién ap duong diy = 20 VA
- Kiém tra diéu kién tén that dién ap cta day dan, can phai bao dam tén that dién ap

nhé hon 0.5% dién ap dinh mire thir cép.
AU=Ryy x I'= Ryg x S‘phu taiz‘{ (Ut cﬁpz}

S phy thi thng = 8.77 VA
Ui cip- din 4p pha — 63.509 Vv
AU = 0.22x8.77*(63.5%) = 0.00424 v
AU%=  0.00424/63.5 = 0.007% =>Pat yéu cau

21



Ldp mdy 2 TBA 110kV Tan An (40MVA) Phu luc tinh todn

2.5.4. Két qua hra chon
Cén ctr theo Quyét dinh Sﬁi 1 2?9/’@@ EVN ngay :ﬂh’f 1/2017 cua Tap doan Dién hec Viét
Nam V/v: 0D cong tac thiét ké dy an heoi dién cap dién ap 110kV-500kV

a. Phia dwong day va thanh cai 110kV:

- So 46 nbi day va kiéu CVT . 1 pha, ngoai troi, Yo/Yo/Y,
- Dién 4p dinh mirc so cap . 115A3 (kV)

- Dién dp dinh muc thi c:ﬁp . 1103 (V)

- Cép chinh xac : 0.5/3p

- Cong suat dinh mirc : 50/50 VA

b. Phia 22kV:

- So db ndi day va kiéu CVT : 1 pha, trong nha, Yo/Y,/Y,
- Dién 4p dinh muc so cip . 2343 (kV)

- Dién 4p dinh muc thir cip - 110M3 (V)

- Cép chinh xéc : 0.5/3P

- Cong suat dinh mirc : 50/50 VA

2.6. BIEN DONG PIEN

2.6.1. Co s&
- Méy bién dong dién dugc thiét ké, ché tao dép (mg tiéu chuAn  : IEC 61869-2

- Pién ap dinh murc  Usmer 2 Unmaxyt
- Dong dién dinh mire so ci;ip : Lamert 2 Lpen
- Dong dién dinh mire thir cfip cua CT 1 A

- Phai c6 cong suat phit hop véi phu tai thiét ké ciia nd.
- Hop ddu néi phai c¢6 kha ning chiu dwoc su thay d6i thai tiét, ¢6 cap bao vé IP-55.

- Bién ban thir nghiém théng thudng (Routine test) phai dugce tién hanh phi hop voi
tiéu chuan [EC 61869-2.

- Bién ban thur nghif}m’n dién hinh (Type test) duoc C!lffllg nhan b Phhng thi nghiém
doc lap duge quoc té cong nhan phu hgp voi yéu céu cua tiéu chuan IEC 61869-2.
- May bién dién ap cé cdc cip chinh xéc nhur sau:

+ Do ludng : 0,5

+Biové : 5P20
- Kiém tra diéu kién bao hoa ctia bién dong dién:

+ Tai relay & nic chinh dinh: R = P/ Ig.mt

+ Tong dién tr& mach thir cz';ip: Z,

+ Dong ngén mach cuc dai phia mach thir cép: I;
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+ Dién 4p tht cap cua bién dong: V, =17,
+ Dién ap bio hoa cia bién dong;
V,. = 0,8(Sg.ALF/I, + Rc.ALF.L)
(ALF - boi s dong t¢i han cua cap chinh xéc; RCT - dién trd thir cép cudn diy bién
dong dién). Dé dam bao diéu kién bdo hoa cua bién dong dién thi: Vk > V2.

2.6.2. SO liéu dau vao

- Dong lam viéc 16n nhét trén ngin 16 tong 110k V: 411 A
- Dong lam viéc 16n nhat trén ngin 16 tong 22kV: 2056 A
- Dong ngﬁ'm mach cuc dai phia so cé{np 110kV: 18,38 kA
- Dong ngin mach cuc dai phia so cip 22kV: 13,75 kA

- Cong suét ctia bién dong dién dugce lua chon cin cir vao phu tai thir Ci'f:lp.‘ Phu ta1 cua
cudn bao vé gé«m c6 cudn dong cua ro le bao v€. Phu tai cua cudn do ﬁl‘u@nggam cac
cuon dong cua thiét bi do ludmg dong dién, cong suat thure, cong suat phan khang. ..
Can ctr vao tai liéu k¥ thuat cta céc ro le ki thuét s6 va céc thiét bi do luong thong
dung, cac gia tr1 phu tai lon nhét cua ro le va thiét b1 do dugc liét ké nhu bang dudi day:

- Day dén ndi tir cudn thir cap bién dong dién cé tiét dién: 4 mm’
p - dién tro suét vit liéu day dan, doi véi dong Pee = 0.0175 Qmm*/m
- Khodng cach 1dn nhat tir cudn thir cap CT 110kV dén thiét bi la: 80 m
- Khoéng cach 16n nhat tir cuén thir cap CT 22kV dén thiét bi la: 30 m
Bang gia trj phuy tai tiéu biéu:
Thiét bi , Cong sudt tiéu thu (VA)

Ro le kv thuét s6 < 0.5

Wh, VAhr < 0.5

Multi-meter < 0.5

2.6.3. Noi dung tinh todn
2.6.3.1. Phia 110kYV.

Liea chon thiét bj cén cir theo Quyér dinh sé 1289/0B-EVN ngay 01/11/2017 ciia
EVN Viv: OD cong tac thiét ké dir an lieot dién cap dién ap 110kV-500kV
a) Logi 1: Cho ngan dirong day
- Bién dong dién dét trén ca ba pha, mic hinh sao.
- Chon bién dong co ti s6 bién dbi: 400-800-1200/1/1/1/1/1A; I
- Dién ap dinh mre 123kV;
- Cép chinh x4c: 0,5/5P20/5P20/5P20/5P20
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Phu luc tinh todn

- Phu ta1 ctia bién dong dién ngan xuit tuyén:

Viy bién dong dién d3 chon ddm bao diéu kién bio hoa: V>V,

b) Logi 2: Cho ngén mdy bién dp

- Bién dong dién dat trén ca ba pha, méc hinh sao.
- Chon bién dong c6 ti sé bién déi: 200-400/1/1/1/1 A

- Dién ap dinh mirc 123kV;

- Cép chinh x4c: 0,5/5P20/5P20/5P20/5P20

- Phy tai cia bién dong dién ngin 16 tong 110kV:

Cudn do lwdng:
Khéi diéu khién mirc ngian BCU 1 0.5
Tén that trén cap nhi thir Ry= 0.35 Q 0.35
Tong 0.85
Cudn bao vé:
Ro le k¥ thuét sé 4 2.0
Tén thit trén cap nhi thir Ry= 0.35 Q 0.35
Tong 2.35
- Céin cir vao phu tai trfmg cOng néu trén, cong suit cta bién dong dién c6 thé lya chon:

Sgm cudn bao vé = 20 VA
Sam cudn do luong = 10 VA

Inmaxqioeny | Rer R Zy I ¥ Vi

(A) (Q) Q) (@ (A) (V) (V)
20410 3.2 0.5 4.4 125.513 112.3 211.2

Thiét b Cbibhr | ta(VA)
Cudn do lwrong:
Khdi diéu khién mirc ngin BCU 1 0.5
Ton thét trén cap nhi tha Ry= 0.35 Q 0
Tong 0.5
Cudn bio vé:
Ro le k¥ thudt sb 4 2.0
Ton thit trén cap nhj thir Rsys= 0.35 Q 0.35
Téng 2.35
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- Cén ctr vao phu tai tong cong néu trén, cong suat cua bién dong dién co thé lua chon:

Sam cudn bao vé = 20 VA
Sdam cudn do luomg = 10 VA
Inmaxqrioery | Rer R Z, I V3 Vi
(A) (Q) Q) Q) | (A) (V) V)
20410 1.6 0.5 2.8 151.025 142.9 185.6

Viy bién dong dién da chon dam bao diéu kién béo hoa: V, >V,
2.6.3.2. Phia 22kV:
a) Logi 1: Cho ngdn xudt tuyén 22kV:
- Chon bién dong c6 ti sb bién ddi: 400-800/1/1/A:
- DBién ap dinh mirc 24kV;
- Cép chinh xac: 0,5/5P20.

- Phu tai cta bién dong dién ngan xuéit tuyén 22kV:

, S6 luon Cong suat tiéu
THESN thi bi thu (VA)

Cudn do lrong:

Multi - meter 1 0.5

Tén thét trén cap nhj thir Ry,y= 0.1313 O 0.1313
Tong 0.6313
Cudn bio vé: ’

Ro le ky thuét s6 2 1.0

Tébn that trén cap nhi thir Ry= 0.1313 Q 0.1313
Tong 1.1313

- Cén cir vao phu tai tong cdng néu trén, cong suit cua bién dong dién ¢6 thé lya chon:

S4m cudn bao vé = 15 VA
Sgm cudn do luwong = 15 VA
Iymaxqioeyy | Rer R Z, L; V; Vi
(A) Q) Q (@ A (V) (V)
22100 2.4 0.5 3.16|36.833 116.5 278.4

Vay bién dong dién da chon dam bao diéu kién bdo hoa: V. >V,
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b) Cho ngén 16 téng 22kV:
- Chon bién dong c6 ti s6 bién dbi: 1250-2500/1/1/1A; [
- Bién ap dinh mirc 24kV;
- Cép chinh xéc: 0,5/5P20/5P20.

- Phu tai cuia bién dong dién ngin 16 tong 22kV:

Thiét bi S6 lugng Cong suat tiéu
Cudn do luong:
Multi - meter 1 0.5
Ton thét trén cap nhi thir Rys= 0.131 Q 0.131
Tong 0.631
Cudn bio vé:
Ro le ky thudt s6 2 1
Tén that trén cap nhi thir Ruy= 0131 © 0.1313
Tong 1.1313

- Cén ctr vao phu td1 tong cong néu trén, cong suat cua bién dong dién co thé lua chon:

S4m cudn bao vé = 15 VA

Sdm cuon do luwong = 15 VA
Inmaxpoevy | Rer R Z, I¢ V3 Vi
(A) @ [ @ |@] (A) (V) V)
22100 8 0.5 8.761 11.05 96.8 368

Viy bién dong dién di chon dam bao diéu kién bdo hoa: V>V,

2.6.4. Két qua lra chon
Thiét bi phia 110kV:

, Dong dinh fy0 <11 dong Iya | COng sudt (VA)
Rién dong dién: mirc tinh toan chon (A) U
l6n nhit (A) s Bao v¢ | Do luong
Ngin dudng diy 897 400-800-1200 20 10
Ngin phin doan 897 400-800-1200 20 10
Ngin may bién ap 411 300-600 20 10
Thiét bi phia 22kV "
g o ]?Un:g ‘d]‘mh, Doéng dinh nure lira Cong sudt (VA)
Bién dong dién: murc tinh toan . — . -
(A) chon (A) Bao vé | Do luomg
Ngin xuét tuyén 704 400-800 15 15
Ngin 16 tong 2056 1250-2500 15 15
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2.7.

CHONG SET VAN

2.7.1. Co so

Chéng sét van duoc dit tai ddu cuc may bién ap nhim muc dich bao vé chéng qua
dién ap déng cit va qua dién ap do sét danh cho may bién ap

2.7.2. Ngi dung tinh toan

Theo IEC 99-5, chéng sét van dugc lra chon theo cac budc sau day:
+ Xac dinh moi trwong, diéu kién 1am viéc cua chéng sét van dé xac dinh dong dién
x4 danh dinh va cip cua chéng sét van. Theo khuyén céo ctia IEC d6i v6i ving co
nguy co dong sét cao, dong dién x4 danh dinh duoc lua chon la 10kA va cép dién ap
dudi 420kV. Cap bao vé duong day la cap 3 duoc st dung cho cdp dién ap dudi
420k V.
+ Xac dinh gi4 tri qua dién 4p tam thoi Urov cia chong sét van: gid tri qua dién 4p
tam thoi Urov ctia chdng sét van phai 16n hon gia tri qua dién 4p tam thoi 16n nhét
ctia hé théng Urov ur dé bao dam chdng sét van khéng bi hu hong khi xdy ra qua
dién 4p tam thoi trong hé thong.

Urov = Urov Hr
UTOV _HT c¢6 gia tri cao nhat trong trudng hop su ¢6 ngan mach mét pha cham dat
va dugc tinh theo cong thirc:

Urov ur = Ke . Km . Ur/1,732
Trong do:

e Ke: Ti so dién ap ciia cac pha khong su b (trong qua trinh su ¢b) doi véi dién
ap trude su cb ciia pha d6. Voi hé thong ndi dat truc tiép, ti s6 Ke toi da 1a 1.4.
ChonKe=1.4

e Km: Tisd gifta di€n ap van hanh tdi da cua hé théng so v&1 dién &p dinh muec.
Km dugc chon 14 1.1 v6i1 dién ap 110kV va 22kV
e Ur: DBién ap day dinh muc

+ Xac dinh dién 4p van hanh lién tuc Uc ctia chéng sét van: gia tri di€n ap van hanh
lién tuc Uc cua chéng sét van phai l6n hon dién ap lam viéc 16n nhat lién tuc cta hé
thong Uc mr.

Uc > Uc ur
Gia tr1 Uc ur duogc xac dinh theo cong thure:

Uc ur=Km . Ur/1.732
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Phu luc tinh todn

Chong sét phia 110kV:
Thong s diu vio:
Ur= 110 kV

Ke= 1.4

Em= 1.1

Két qua:
Urov ar= 97.81 kV
Uc pr= 69.86 kV

Chéng sét phia 22kV:
Thong s6 ddu vao:
U= 22 kV

Ee= 14

Km= 1.1

Két qua:
Urov HT — 19.56 kV
Uc gr= 1397 KV

2.7.3. Két qua lwa chon

Cin el vao cac tinh todn trén diy, chong sét van cho ciap dién dp duge lua chon

Ching sét van 110 kV:

Diéng dién xa danh dinh : 10kA

Cép IEC: cip 3

Kha niang chiu qua dién ap tam thon trong 3 gidy Uggy (35) =
Bién dp viin hanh lién tuc Up =

Bién dp dinh mirc Ur =

Ching sét van 22 kV:

Di?ng dién xa danh dinh : 10kA

Cip IEC: cap 3

Kha nang chiu qua dién ap tam thii trong 3 gidy Uggy (35) =
Bién dp vin hanh hién tuc Ueg=

Bién dp dinh mire Ur =

97.81 kV
71 kV
926 LV

19.56 kV
14.4 KV
18 kV
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Phuy luc tinh toan

CHUONG 3: TINH TOAN LUA CHON DAY DAN, CAP TRUNG THE

3.1. LUA CHON DAY DAN
3.1.1. Co s&

- Day dan 1a mot phan tir khong thé thiéu trong TBA, day din c6 nhiém vu két ndi cac

thiét bj trong tram, chuyén tai cong suét giita cac cap dién ap. Tiét dién day dan co

lién quan dén két cdu trong tram, do d6 chon diy din khong nhitng phu hop véi kha

ning dan dong ma dong thoi phai tinh dén sy phat trién trong twong lai cling nhu sy

dong b trong ndi bd tram, dong thot nén c6 xem xét dén ti€t dién day dan cua céc

ngan duong day dau ndi dén tram;

- Day dan lya chon trong giai doan nay phai dap g kha ning mang tai 1au dai va phu

hop v6i day dan hién hitu tai tram bién ap 110kV Tan An.

3.1.2. SO liéu diu vao

- Chon day dan 2xACSR-400/51mm? cho ngin xuit tuyén va ngin phan doan,

a.

- Dong cho phép cua day ACSR-400 la: I, = 835A
- Ngan xuét tuyén c6 dong 1am viéc 1au dai 16n nhat: Lnax = 897A
- Nhiét do cho phép cua diy dan: Ocpbe = 90°C
- Nhiét d0 moi trudong xung quanh: Oxq = 40°C
- Xung luong nhiét khi ngan mach: By = 62,5 (10°.A%)
- Hang s phy thudc vat liéu, v6i day ACSR co: C =179 (A%s)
3.1.3. Noi dung tinh toan
Kiém tra theo diéu kién phdt néng ldu dai:
kKo Iep > Tiven
- He¢ s0 hi€u chinh theo nhiét d ctia moi truong xung quanh:
R e
- Hé¢ $6 hiéu chinh theo $b day dan trén 1 pha:k,=1,2,3, ...
- Noi dung tinh toan:
Ngin 19 k, k, Ip | Kikedep | Imax
Lo tong 110kV 0,8771 1 835 732 411
DPuong day, phan doan 110kV | 0,8771 2 1670 1464 897

- Chon day din ACSR-400/51mm” cho ngin 16 téng 110kV.

- Day dan da chon dam bo diéu kién phat nong lau dai.
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b. Kiém tra theo diéu kién én dinh nhiét khi ngffn mach:

biéu kién:
B.‘\-
SsaZz ¢
Trong do:
+ Sy : Tiét dién day dan (mm?)
: gl : Hang s6 phu thudc vat liu

Déi v6i diy din ACSR ¢6 C = 79AY/s

+ By : Xung luong nhiét khi ngin mach

V6i ngidn xuat tuyén, ngan 19 tong va ngan phan doan:

E = 90.105 mm’ < Sgx= 410 mm’
C

- Day dan da chon dam bao diéu kién 6n dinh nhiét khi co ngfm mach.

3.1.4.

3.2
3.2.1.

Két ludn

Day dan 2xACSR 400/51 trang bi méi cho duong day va phan doan 110kV dam bao
dong bd voi duong day 110kV Tri An - Thanh Phu va dam bao dicu kién van hanh.
Day dan ACSR 400/51 trang bi méi cho ngin 16 tong 110kV MBA T2 dam bao diéu
kién van hanh.

TINH TOAN LUA CHQON CAP TRUNG THE

Co sé

Quy md lap dit méi cap trung thé trong dy an gdm co:

+ Cép 16 tong tir phia 22kV MBA T2 dén ti 16 tong 22k V.

+ Cép tir ti may cat dén MBA tu dung.

+ Cép tir ti may cit dén dan ty bu.

Lua chon cép dién ap cach dién: Dién 4p dinh mirc cua cap dugc chon 1a 22kV.

+ Vat liéu dan dién: déng.

+ Vat li€u cach di¢n: CXV, c6 vd bao v€ bén ngoai PVC. Riéng cap d4u ndi ra tru
dau noi bén ngoai dugc chon truc tiep trong dat nén co tang cuong 16p boc giap
DSTA cho cap 3 pha va DATA cho cap mot pha.

Tiét dién cap dugc lua chon theo cac yéu cau sau:

+ Chiu dugc dong nga"ln mach 16n nhét phia 22kV cua tram.

+ Kha ning tai duoc voi dinh muc cia thiét bi.

Phuong phap tinh, cac bang tra thong s can cir vao tai liéu: “Cam nang Thiét bi dong
cat”, hiéu chinh lan 9 ctia ABB do Nha xuat ban KH & KT xuat ban nam 1998.
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3.2.2. S6 liéu dau vao

+ Dién 4p trung thé van hanh : 23 kV

+ Dong ngin mach lén nhét phia trung thé: 2210 kA

+ Théi gian duy tri sw cd 0.5 s

+ Dong dinh mite phia 23kV ciia may bién ap 40MVA : 1305 A

+ Dong dinh mire phia 23kV clia may bién ap 63IMVA : 2056 A

+ Dong dinh mitc 16 tong may bién ap la: 2500 A

+ Cing sudt mot gian tu b, Sg : 4200 kVAr
+ Dong dinh miTe gian tu b la: 105 A

3.2.3. Noi dung tinh toan

3.3.3.1. Tiét dién cdp toi thieu dé cdp co thé chiu dwge dong ngin mach lén nhit phia
trung thé trong théi gian xoa sw cb 1a:

1At

A= 53150 = 110 mm?2
224, ‘Enmé

Trong do:
A tiét dién cap (mm?2)
I : dong ngin mach
t - thai gian cit dong ngin mach
0, Nhiét dd cao nhét cho phép trén cép khi ngin mach 250 °C
B-- Nhiét dd cao nhit cho phep trén cap khi van hanh 90 °C

3.3.3.2. Tinh chon cdp ngidn 15 tong:
- Tiét dién cap ngin 16 tong lua chon 1a 500 mm?2, b tri dang Trefoil dit trong Muong cap
- 86 hé thong cap b tri song song 1 3 hé thong, s6 mang/murong cap 1a 3
- 86 cap bo tri cho mdt pha la 3 sgi cap
- Theo Bang 13-47, dong tai ctua cap Cu/CXV/S/DATA- 24kV - 500 mm?2 la:

Ly = 929 A
- Hé s6 suy giam do nhiét dé méi truémg T =40°C, {1 dugre tra tir bang Table-13-49
fi= 0.91
- H¢ s6 suy giam f2 do cach bb tri cic hé théng cap gé‘m nhau. Tra bang Table-13-50 co két
qua:
f, = 0.92
- Dong tai ciia hé thong cap trén sg la:
[=3x1fl x 2 x [dm= 2333 A
- Thoéa mén déng dinh mitc yéu cau véi MBA 40MVA: 1305 A
- Thoa mén dong dinh mite yéu cau véi MBA 63MVA: 2056 A
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3.3.3.3. Tinh chon cap tu bi:
- Chon céap tu bl theo tiéu chuin thoa man dong ngin mach tinh toan 1ém nhat va kiém tra
dong phu tai. Tiét dién cap lua chon theo dong ngﬁn mach tinh toan l6n nhat la:
5 cip tubi = 150 2
- Theo Bang 13-47, dong tai cia cap Cw/CXV/S/DATA: - 150mum?2 la;
Tam tw b= 416 A
- Dong tai cia hé théng cap trén s& la;
I=f1 x 2 X Ty wi= 348 A
- Thoa méan dong dinh mitc yéu cau la: 105 A
3.3.3.4. Tinh chon cap tir diing
- Do déng dinh mirc phia 22kV ciia may bién 4p tr ding rat thap (3A) nén chi can chon cap
thoa man diéu kién chiu dong ngan mach lém nhat phia trung thé 1a 22.1kA. Tuy nhién, do
cau chi bdo vé co thoi gian chay gan nhur bing khéng & gid tri dong ngin mach 22.1kA. Vi
vay, tiét dién cap cho MBA nr dung co thé durge chon theo gia tri dong tai ciia MBA, dé dur
phong cho dé bén co hoc, dé nghi chon tiét dién somm?,

S i b i = 50 mm*

3.3.3.5. Tinh chon c4p ngin xuat tuyén 22kV
Sir dung cong thirc tinh toan s6 10 ra thir cap ("Hudng dan thiét ké Tram bién
dp” - Hoang Hiru Than, trang 122) dé tinh toan dugc cong suat tai cia timg 1§ xudt
tuyén 22kV:
ny XSy

K kae X B X Saq.et

Lz
trong do:
L: s6 10 xuat tuyén 22kV cua tram, Lt =5
ny: s6 may bién ap, ny =1
St: cong suat danh dinh may bién ap, chon S; =63 MVA
kg : hé s6 ddng thoi, chon theo s6 16 xuét tuyén cia 1 may
Chon kg, = 0,6 (twong tmg véi s6 10 xuat tuyén cua 1 may 1a: 5 16)
B: hé¢ s6 tai tdi uu, chon béng 0,75-0,8
Trong trudng hop hé trg cac ngan 16 khac bi sy ¢, Chon hé sb p=08
Saaq: €Ong suat tai tinh toan cho 01 1§ xuat tuyén, bang cong suat tai trung binh ctia moi
xuat tuyén.
1x 63

Vay : 5=
4 0,6 X 0,8 X Sg4.+¢
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Suy ra, cong suat tai trung binh ciia mdt ngdn 18: S44, = 26,25 MVA
Sﬁd‘.tt 26,25 MVA

Byvzaky = = v
V3x22 3x22kV

Cap bb tri dang Trefoil dit trong muong cap

Dong lam viéc: ~ 689 A

S6 hé thong cap bé tri 1 hé thdng, sé mang/muong cap 14 6

S6 cap bo tri cho 1 pha la 1 sgi cap

Loai cap sir dung: Cu/CXV/S/DATA :

- Hé sb suy giam do nhiét dé moi trusng T=40°C, f; tra tir bang Table-13-49

£, =091
- Hé s6 suy giam f, do cach bé tri hé théng cap gan nhau, f, tra tir bang Table-13-50
£, =0,94

* Chon cap c6 tiét dién 400 mm’:
Dong tai cap tra tir bang Table-13-47: 1, =823 A
Dong tai ciia hé thong cap sau khi xét dén hé s6 £, f, la:
I=1 xf; x I, = 0,91x0,94x823 =704 A
I > I oy thoa méan

Viy chon cap cé tiét dién 400mm’ cho 16 ra xuit tuyén 22kV

3.2.4. Két qua lra chon

Loai cap Tiét dién (mm’) | Cachbdtri [S4 soi/pha
Cép 16 tong 500 Trefoil 3
Cép xuat tuyén 22kV 400 Trefoil 1
Céap tu bu 150 Flat 1
Cap tu dung 50 Flat |
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CHUONG 4: TINH TOAN CONG SUAT PHAN KHANG
4.1. MUC PiCH - PHUONG PHAP TiNH
- Dé ning cao kha ning truyén tai, giam ton thit dién ning trén dudng ddy, cin dit hé théng tu bu tai
tram bién 4p . Phuong phap bu: bu tinh

- Theo van ban 2777/EVN SPC-KT ngay 09/04/2019 ciia Téng Cong ty Dién lyc Mién Nam vé viéc
trién khai phuong thite bii trén ludi dién EVN SPC:

+ D41 voi xudt tuyén 22kV: cac Cong ty Dién luc lp dit tu bi dam bao hé sb cong suét Cosp = 0.98
tai diém do déu phat tuyén.

+ Déi v6i thanh cai 22kV: lp dt bu ¢ dinh:

AqMBM‘ = AqlEZ - Aq-ﬁz

Trong do:
AgmeaT? g Téng san luong vo cong qua MBA T2
Ay : Tong san luong vd cong tai diém do 132
Ay - Téng san lugng vd cong tai diém do 432

- Do d6, viéc tinh toan bu cong suat phan khéng trong pham vi dur an, dwoc tinh todn ton tht cong suit
phéan khang qua MBA luc (tinh cho MBA 40MVA).

4.2. TINH TOAN BU CONG SUAT PHAN KHANG
Tén thit cong suit phan khang bén trong méay bién 4p gdm: Ton thit sit va ton thit ddng
AQpug = AQpg +AQcy

+ Ton thdt céng sudt phdn khéng trong 16i sit MBA
Tén thét trong 161 sit MBA gan nhu khong dbi, do d6 bing tén hao khéng tai

Io-Sa \
ag, = 3im _ 0,600 MVAr

Trong do:
AQ, :Tbn hao khén g tai
I,= 1,5 % (dong dién tir hoa may bién 4p)
Sim= 40 MVA (Cong suit danh dinh 1 MBA)
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+ Tén that cong sudt phdn khing trong I6i dong MBA
Tén thét trong 16i sit MBA gin nhir khéng d6i, do d6 bing ton hao khéng tai
AQcy = % - 3,564 MVAr

Trong do:
AQcy : Tén hao ﬂ;ﬁmg
U,= 11 % (phiin trim dién dp ngin mach trong mdy bién 4p)
Sam= 40 MWVA (Cong suit danh dinh 1 MBA)
S = 36 MVA (Cong suit tai qua MBA- ldy hé s 90%)

=> Tén thit céng suit phin khéng bén trong méay bién ap:

ﬂQhu.u = ﬂQFE + ﬂ-ch‘ 4~]]ﬁ‘ql MV Ar

- Nhu vay TBA 110kV Tan An s€ duogc bo tri 01 bo tu bu tai thanh cai 22kV ctua giai
doan nay (MBA T2-40MVA) la : 4,2MVAr (Lam tron cong suat bu dé lip cho mbi pha 7 tu
loai 200Var); két ciu khung thép lap gian tu phai duoc thiét ké 3 ting va du phong kha ning
lép duoc tdi da 9,6 MVAT.
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PHAN II.

PHU LUC TINH TOAN XAY DUNG

36



PHU L.UC TINH TOAN
PL1. TINH TOAN MONG MAY BIEN AP

A - Tiéu chuan ap dung
B - Tinh todn méng may bién ap
1. S6 liéu thiét ké
2. Tinh toan két cAu méng
3. Kiém tra kha nang chiu tai ctia dat nén
4. Tinh toan dé lin ciia mong
5. Kiém tra dé nghiéng ctia méng

Bl

] =

M

[:[¥]
-

| Bbt
Bm1

A - TIEU CHUAN AP DUNG

- TCVN 2737-2023 Tai trong va tdc dong- Tiéu chuin thiét k&

- QCVN 02:2022/BXD vé s6 liéu diéu kién tu nhién ding trong x4y dung

- TCVN 5574:2018 K&t cau bé tong va bé tong cot thép - Tiéu chudn thi€t k&
- TCXD 45-78 Thiét k& nén nha va céng trinh- Tiéu chuén thiét k&



B - TINH TOAN TOAN MONG MAY BIEN AP
1. S6 liéu thiét ké :
Trong g/d nay 14y kich thutéc va khoi lugng MBA trén co s& tham khao
1 s6 may tuong tu
— Trong lugng May bién dp (ké ca dau) P = 72 T
— Tai trong gié xac dinh theo ving [ c6 W = 65 kg/m
— Kich thuéc quy déi ciia mdy dé tinh ap luc gié:
Dai L= 710 m
Réng B= 530 m
Cao H= 530 m
- Moéng bing bé tong cot thép, cap do bén cua méng B20 (twong ting mic
theo cudng do chiu nén M200).

2

B20 R, = 110.00 kg/cm2 Ry= 90.00 kg/cm2
— Nén dat dudi ddy méng cé cic chi tiéu co 1y:
Lép | Chiéu C Yw [0 E*
dait diy (T/m?) (T/m) do (T/m®)
Lép 1l 3.00 2.50 1.84 17.00 ]11090.00
Lép2
Lép 3

2.Tinh toan két cau mong
a) Chon kich thuoc mong
Kich thuéc méng phai dam bao d& may bién 4p nam hoan toan trén mat
moéng va du dién tich dé dat kich trong qud trinh 14p dit MBA.
V61 MBA trén, chon kich thuédc bé ddy mong nhu sau:
Dai L= 950 m

Vim3)= 19 Rong B= 800 m
Cao H= 025 m
Trong luong ban mong G, = 475 Tan
B¢ d& MBA c¢6 kich thudc Dai I= 500 m
V2(m3)= 4.55 Rong b= 2.60 m

Cao H,= 035 m
Trong lugng bé do MBA Gpp= 11.38 Tan

Téng trong luong méng MBA G,=G+G, = 58.88 Tan
Chiéu day 16p da trai H,= 030 m
Téng trong luong d4 trai Gy= 37.80 Tan

b) Tditrong tinh todn
- Trong lugng ban than MBA ké ca dau véi hé s tin ¢ 4y ké dén su rung

cua MBA khi lam viécn; = 1.15 P= 8280 T
Gi4 tri gi6 tiéu chuan W tai do cao z, :
W, = Wy, 0.k(z.).c.Gp = 53.48 kg/m”

-Tai trong gi6 tinh todn tdc dong lén MBA tai diém H
Qu=nHL= 154 T
Qg=nHB= 080 T

Trong do:

Ap lyc gi6 3s dng v6i chu ky 10 nam Wy0= 17W,= 5538 kg/m’

Ap luc gi6 co s& Wo= 65 kg/m’

Hé s6 chuyén doi 4p luc gié tir 20 nam xuéng 10 nim ve= 0852

Hé s6 thay ddi dp luc gi6 theo chiéu cao va dia hinh; k(z,)= 0.81 (dia hinh B)
H¢ s6 khi dong; c= 14

Chiéu cao quy déi dé tinh gié chia MBA; H= 275 m

Hg s6 gio giat Gr= 0.85

He s0 tin cdy n= 2.1



¢)

Tinh cot thép mong
Toan b trong lugng mdy bién ap (c6 ké dén trong lugng dau) duogc truyén
xudng moéng . Coi méng tuyét doi cling, trong lugng nay dugc truyén xuéng nén
dét du6i ddy méng dudi dang luc phan b déu (4p luc mat).
Phan lyc cta nén dit 1én méng do MBA ciing phan bg déu:
P 2
= 6.37 T/m

G =7=
Trong d6: P- tdi trong mdy ké dén su rung khi lam viéc = 82.80 T
A- tién tich ddy moéng = 13 m

Phan luc cua nén dat do tai trong gié gay ra:
. ) 2
q: W T/m

Trong dé: Q - luc gi6 tac dung tai dinh dai méng = 1.54 T
h - chiéu cao méng so véi mat méng 0.60 m
W, - md men khang uén cia méng theo chiéu dai 563 m’

M;, - mo men do lyc ngang Q géy ra theo chiéu dai méng; Mp=Q*®H+h)= 5.17 Tm

Cit 1m doc theo chiéu dai méng dé tinh thép, phan lyc clia nén:
PmaX= (ql o q2)/1 = 7.29 T/m

Pmin: (‘h B q2)/1 = 5.45 T/m
Ta tinh bé méng mdy bién dp dit b vao so v6i mép méng 1 khoang a=  1.00 m
Momen 16n nhit tai mép méng: M, = 3.64 Tm
Di¢n tich c6t thép can thiet: M _ 210 cm’

* 0.9h,R,

Chon  CB400-V V6iR,= 3500  kg/em’
BG6 tri $ 12 a= 200 Tiét dién 1 thanh 1.13 cm?2
Im dai cé 5 thanh nénFa=Fa'= 5.66 cm?2

Vdy thép cdu tao duoc dit ¢12a 200 (Im dit 6 thanh $12, Fa=5.66cm* ) ddm bdo
thép chiu luc duoc dat ¢ 12a 200 (Im dit 6 thanh $14, Fa=5.66cm* ) ddm bdo

d) Kiém tra choc thiing cua kich doi véi méng

Trong trudng hop dung kich dé 1ip dit, sira chita may bién 4p, trong luong
ctia MBA s& dugc chia déu cho 4 kich dit trén méng. Khi dé6 méng c6 thé bi choc
thung bai lyc tir kich truyén xudng.

Diéu kién chdng choc thung: P, <0.75R b, h,
Trong do: b
P,- tai trong tdc dung 1én mdi kich. B=75= 2070 T

b,- chu vi trung binh ctia thap choc thung. T géc mé cua thap choc
thiing 12 45°, chiéu cao méng h=0.8m va tiét dién ddy kich 300x300
ta tinh dugc b, = 260 m
h,- chiéu cao tinh todn ciia méng, Vdi chiéu day 16p béo vé a ,= 5cm
tacbh=h-a,= 55 cm
Ta c6: Py = 2070 (T) < 0.75R b, h,— 117.98 (1)
Két ludn: mong dam bdo khéng bi choc thiing.



3. Kiém tra kha ning chiu huc ctia dat nén:
- Trong lugng ban than MBA ké ca ddu (tai trong tiéu chuan):
P= 8280 T
- Trong lugng ban than méng MBA va dat phia trén moéng:
G=G_+G4= 96.68 T
- Téng tai trong théng ding tdc dung lén méng:
Ny=P+G= 17948 T
Cudng do ap lyc tiéu chuén cia dat nén:
R.=mx (Axbxy+Bxq, +DxC"
He s6 diéu kién 1am viec m = 1
A, B, D tra bang tuong ting véi géc ma sat trong ¢ = 17.0 do
Moéng dugc chonsauH,, =  0.30 m
Téi trongbén  q,=yxh 055 T/m’

Kich thude méng 1 xb (m); ¢, v, E : chi tieu co 1y dét nén

1 b C Y E A B D Rtc O
m m T/1n2 T/m3 T/m2 T/m2 T/1n2
9.5 8.0 [ 2.50 1.84 1090 0.40 | 2.58 5.16 [20.12| 2.36

Trong dé: op = Nt

Dién tich chiu tai ciia méng quy uéc: A= 76 m’
Kiém tra theo cong tht Gy = 2.36 < 1.2%  Rtc= 24.15

Két ludgn: Ddt duci diy méng dam bdo khd nding chiu luc.

4 - Tinh todn d¢ lin cha méng:

Ubg sudt trung binh do t4i trong tiéu chudn téc dung tai ddy méng:
G = 24 T/m®

Cuong do 4p luc do

Vi tri diém xét
trong luong ban than  [ngoai luc

Trong 16p dat nén Gy = Yo th 2y, ¥y Gy = 0F(G-y,*h)
Trong dé: Yo' Trong lugng thé tich ddt dap trén méng

h,: Chiéu sau chon méng
¥;: Trong lugng thé tich 16p dat thi i

=

;: Chiéu sau 16p ddt thit i
o: Heé s6 phan tan (ing suat
Giéi han pham vi tinh lin: 6, < 6y/5

Bang tinh todn do lin cua méng theo phuong phap cong lin tung 16p:

Lép z 2z Ti Iy o Gy Gyl G“’gl E; Bi S;
dat | (m) b (T/1113) (m) (T/1112) (T/1112) (T/1112) (T/1112) (cem)
16pl | © 0.0 1.840 0.50 1.00 0.92 1.44 1090 0.80
Iépl | 050 | 02 1.840 0.50 0.98 1.84 051 | 998 [ 1090 0.80 0.04
Iépl | 100 | 04 1.840 0.50 096 | 276 | 039 | 006 [ 1090 0.80 0.00
lepl | 150 | 0.6 1.840 0.50 0.88 3.68 stop 000 | 1090 0.80 0.00

Do lin téng cong: S= ZS;=| 004 |cm <[S]= 8cm

Két ludn: Méng dam bdo dé lin trong gidi han cho phép
5. Tinh toan d¢ nghiéng ctia méng:
M= 621 Tm n=l/b=1.19
M= 224 Tm
+ Theo phuong canh dai:

- K (1 _ﬂ%b)Mltc

tg6 ] = 0.0002 < [tgb]= 0.0030 Két lugn ok
Ey()?
K= 0.69 = 035 Hesondhong
+ Theo phuong canh ngén:
2 tc
tg0, = M - 00004 <[tg6]= 0.0030 Két lugn ok
Ep (33
K= 0.51

Két ludn: Méng ddm bdo on dinh khong bi nghiéng




TRY THEP-H200*200*8*12 TRUDO'TI

A. THONG TIN THIET KE -

1. Kich Thwérc 4”1

Chiéu cao dinh cot h= 200 mm _J ’: !

Chiéu cao chan cét h= 200 mm - V2 (w)

N £ m2(vy)

Chigu day ban bung t,= 8 mm T

B& rong canh b= 200 mm T Y e Ra

Chiéu day ban canh te= 12 mm :

Chiéu cao ban bung hy = 176 mm ‘j ; y

Chigu dai cta cét L= 2.50 m 7‘ b

Chiéu dai tinh todn cot L, = 3.53 (m) (Chju udn trong mat phing ban bung)

Chiéu dai tinh todn cot L, = 5.00 (m) (Chiu udn ngoai mit phang ban bung)
2. Vat Liéu - Pac Trung Hinh Hoc

Méc S235<16 Hé s8 Dac Trung Hinh Hoc
E f, fra A I, I, W, W, lon ®
MPa MPa MPa e e cm’ em’ cm® em’ cm® cm® cm’
206000 235 224 1.05 1 62.1 4610 1601 461.0 160.1 | 1.41E+05 94
3. Noi Lwe
Phan tor Vi tri h T8 hop N Vy Vy My My m B
(m) (mm) (kN) (kN) (kN) (kNm) | (kNm) (kNm) (kNm)
1 0.00 200 |COMB4 8.32 1.87 0.55 -4.92 1.38 0.03 0.02

B. QUY TRINH TiNH TOAN
1. Tinh toén vé bén (Muc9.1)

D6 léch tAm tuong d8i quy d8i ( Kiém tra diéu kién &n dinh téng thé) mes=  3.52 <20
Theo muc 9.1.2 Can kiém tra d6 bén cau kién
A/ A, = 1.705 Hé s8 N/(A ) N/(Adf,g)=  0.01 0.1
Xét truong hop N/(A, fy4) > 0.1
n
[ L] J g Mo M B (104)
Anﬂu T Gy Wm.mhfdec GyMﬂ.n‘lnfyﬂ?’: Wm.mh{m‘rc

Xét truong hop N/(A, f,4)s0.1

1 N M M B
{—i—xyi—‘vx:t—m}$1 (105)

Tl VR Tl s
Hé sé tinh toan (Phu luc E) n= 1.5 c, = 1 c, = 1.47 fyave= 223.8 MPa
Ty s6 huy déng (ng suat phap cla cau kién khi c6 tac dung cia N on/loy] = 0.01  MPa
Ty s6 huy ddng tng suit phap clia cau kién khi cé tac dung ctia M, omdlomd] = 0.01  MPa
Ty s6 huy déng (tng sudt phap clia cau kién khi cé tac dung clia M, oyy/[omy] = 0.14  MPa
Ty s6 huy déng (*ng suat phap cla cau kién khi c6 tac dung cta B cop/[cg]= 0.00 MPa

Ty s8 huy déng cla cau kién o/lol = - OK
2. Tinh todn vé n dinh (Muc 9.2)
2.1 Kiém tra diéu kién 6n dinh tong thé cot chi? I, chiu udn trong mit phing ban bung (Muc 9.2.9)

Ban kinh quan tinh iy = 8.6 cm iy= 5.1 cm
D& ménh clia cét theo phuong x Ay = 40.96 D6 manh quy uwdc Aquix = 1.35
DS manh clia cét theo phuongy hy = 98.47 D6 manh quy uéc Nquy = 3.25
D léch tam twong d6i m m, = 2.23 n= 157 Mer =m = 3.52

Hé s6 6n dinh khi nén udn (Phu luc D, Bdng D.3) Pe = 0.32

Ty s6 huy déng ctia cdu kién N/(PeAf,47c) = - oK
2.2 Kiém tra diéu kién 8n dinh tong thé cot chit I, chju udn ngoai mit phang ban bung (Muc 9.2.4)

Héso m, = 2.23 c= 0.377 Hé s8 giam cuong dé tinh toan ¢, = 0.519 (Muc 7.3.2.1)

Ty s6 huy dong cta cdu kién N/(c,Afyqyc) = - oK
2.3 Kiém tra diéu kién 6n dinh cuc bo clia ban cdnh cot (Muc 9.4.7)

D6 manh ciu kién Aquy= 3.25
D& manh quy wdc clia phan vuon canh Aque=  0.26
D6 manh quy wéc gidi han clia phan vuon canh [Aquull =0.36+0.1A4,,=  0.68

Ty s8 huy ddng cua ciu kién — oK
— Ban canh dam bao diéu kién 6n dinh cuc bd




2.4 Kiém tra diéu kién 6n dinh cuc bd cia ban bung cdt (Muc 9.4.2)

my= 2.23 cpy/@e = 0.611 Aqux= 1.35 —> Kiém tra theo loai tiét dién 2 - Bang 23
Do manh quy udc cla ban bung Aquw = 0.73
D& manh quy wéc gidi han cla phan vuon cinh [Aquuw] = 1
Ty s8 huy déng cuia cau kién 0.73 - oK
- Ban bung dam bao diéu kién 8n dinh cuc bd
3. D6 manh cda cau kién (Muc 10.4)
Dd manh I&n nhat ciu kién A= 41.0
Dd manh gidi han cla ciu kién P = 0.32 o= 0.50 [A]=180-600. = 150.0
Ti 58 MIA] M= 027] - oK
K&t ludn: C4u kién dam bao kha ndng chiju lyc
Phu luc tinh todn Bi moment
G It E lg k z L m k(z-L/2) ch kL/2 sh[kL/2] B
MPa m* MPa m® 1/m m m kNm [k(z-L/2)] kNm?
79000 2.62E-07 | 206000 | 1.41E-07| 0.844 0.00 2.50 0.03 -1.055 1.610 1.055 1.262 0.02
Phu luc tinh todn muc 2.2
7"\/ }"v qu My o) @ B Cs Pp Cio mx<5 | mx<10| mx > 10 [
98.47 3.25 2.23 0.762 0.54 1.018 0.212 0.850 0.141 0.377 - - 0.377
Phu luc tinh toan muc 2.4
m, Aquix m,=0 m,=20 | [1;10] [A quru] |
2.23 1.35 - - 1.57 1.57




Phu lyc tinh todn méng tryu TB

PL. TINH TOAN MONG TRU THIET BI 110KV

KIEM TRA ON PINH MONG TRU PO MAY CAT 110KV

M3 hiéu:

L. SO LIEU TiNH TOAN

MMC.110

1. Chi tiéu co' 1y ciia dat dap, nén dat dwéi diay mong

) Chi tiéu co’ Iy
Ténlép | Chiéu day Ghi chu
¥ (kKN/m®) ¢ (d0) C(kN/m?) | E (kN/m2) B
0 3 20 18 0.33 21,000 0 Pt dfp
1 0.8 18.3 19 0.28 5,900 0 DAt nén
2 1.6 19.5 18.75 0.35 12,000 0.9 Dt nén
2. Luc tac dung tai dinh méng
Luec tai mat tru lay theo thiét bi twong ty 110kV
Nut Q, (kN) Qu(kN) | N,(kN) | M, (kN.m) | M, (kN.m)| M, (kN.m)
1 1.50 1.20 -12.00 3.10 10.50 0.00
5 1.50 1.20 -12.00 3.10 10.50 0.00
T6 hop ndi lyc tinh todn trén mdt cé mong tai tdm O:
N, (KN) | Qo' (KN) | Qo' (KN) |Myy"(KNm)| M,y (KNm)
-24.00 3.00 2.40 6.20 21.00
N (kN) | Qox (KN) | Qoy (KN) [Myy “(kNm)| My, “(kNm)
-20.00 2.50 2.09 5.39 18.26
3. So bé chon kich thwéc méng (xem hinh vé
Thong s | Pémoéng | Tru méng
A (m)= 3.6 eur 1z en2
B(m)=| 1.6 w4 e g™
H (m)= 1.7 B Qe I qaj%l o
¢ (m)= 0 — EH | 7 | T
d (m)= 0 l | Li“ a
L, (m)=| 0235 P l L 2{ [ L L. .
Ly, (m)= 3.13 _{g,_ i i i ﬂgr
L (m)=| 0235 l e h ]
e o B
L,m=| 06 | O Y [," 5
Ly (m)= 0.5
73 (m) = 0.25 e [ Y * [
Z, (m) = 0.25 | i !e 2'
z, (m) = 0.3 3 JIJ_yJ‘*L [
hy, (m)= 1.4 Lot -! 5
B ) i i e o o . i} 3
L, (m)= 0.6 Nl EN N
L, (m)= 0.6 Ly AL ] L| S N
e l(m)=| -1.265 5 | | |
eo(m)=| 1.265 >«—L ' /i ' {
oy l(m)= 0 A "
V (m’) 1.44 1.04

Cong ty CP TVTK DPién Long Giang



Phu lyc tinh todn méng tryu TB

4. Vat liéu s dung

Bé tong B15 R,= 85.00 kg/cm?2
Ry = 7.50 kg/em2
Cétthép  CB240-T R, = 2250 kg/em’
Cétthép  CB300-V R, = 2800 kg/cm®
Chidu day 16p bao vé a= 50 mm
hy= 0.200 m

II. TINH TOAN MONG TRU

Trong doé:

R - Strc chiju tai cua dit nén

Ree="""2(Aay + Bhpy,+DC) = 113.42  kN/m2
m, - Hé sé 1am viéc ciia d4t nén , 1iy theo tinh chét d4t (bang 1); m; = 1.1
m, - Hé sb diéu kién 1am viéc cta cong trinh tac dong qua lai véi nén, m, = 1
k - Hé s6 tin cdy phu thudc vao cac déc trung tinh toan cua dét; k= 1.1
A,B,D- Céc hé s6 khong thi nguyén phu thugc vao goc ma sat trong 0, (14y theo bang 2)
A= 0.47 D= 5.485 B= 2.89

Y4 dung trong cta dat lap

v,- dung trong ctia dit nén |\T_ el
N*- Téng tai trong tiéu chuin theo phuong ding 1én ddy moéng; =

Ni= Nt + G, +Gy 198.02 kN

V6iG,, = 7y V= 62.10 kN q
V&6i Gy = y(AB.(hyy-Z,)-V ) = 115.92 kN I

M, M- M6 men tai ddy méng do tai trong tiéu chuan gay ra;

M.,tCC: MgJCC T Qé;.H: 8.939 kN.m

M;.;C= Mg; g QgchH: 22.511 kN.m
Do léchtam  &F 0.114 m <A6 =
e~ 0.045 m <B/6 =

>>>Tinh todn theo truwong hop léch tim bé
F- Dién tich ddy mong F=AB= 576 m?

W,- Kha nang khang udn ciia ban day méng (m3),quanh truc x

W,- Kha nang khang u6n cia ban day méng (m3), quanh trucy

Kiém tra strc chiu tai cua nén

‘‘‘‘‘ tc tc M
o N + M_x+_y = 46.71 kKN/m2 <1,2Rtc =
max F Wi L
X y
e tc
oo NEEOMES Myt 9505 KN/m2
Omin = 00~
ol = 34.38 kN/m2 <Rtc = 113.42

— diéu kién théa man

Cong ty CP TVTK DPién Long Giang
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Phu lyc tinh todn méng tryu TB

2. Kiém tra on dinh cia mong

a) Kiém tra 6n dinh vé 14t quanh mép ban déy mdng

M6 men gay lat theo phuong x:

M, =1.1My= 24.76 KN.m
M6 men chéng lai su 1at:
Mg =N, /) = 35644 kN
Diéu kién 8n dinh:
M
K=-—t- 1439 > [K]=15
M

—> Modng dam bao bn dinh vé 1at
Mo men gy lat theo phuong y:
M, =1.1*Mx = 9.83 KN.m

Mo men chéng lai su lat:

Mg =N, ®/)= 15842 kN.m
Diéu kién 8n dinh:
M
K==—"L= 1611 > [K]=15
M

—> Méng dim bdo 6n dinh vé lit

b) Kiém tra 6n dinh vé trugt phing

Téng luwc ngang gy truot:
Fp=max(Q,,0y)=3 kN

Téng Iuc chéng lal su truot:
thrZGm'tg¢0+Fco: 5.42 kN

Trong do:

¢, — Gbc ma sat trong gitta dat va diy méng

P =55 9 do
co- lwe dinh don vi gita dat v6i day mong;

c. =%= 009 KNm2
0 3

Diéu kién 8n dinh:

F,
K=-2- 181 > [K]=15
Fr

-> Méng dim bdo 6n dinh vé truot phing

¢) Kiém tra én dinh vé trirot sdu: . . . .
Do tai trong theo phwong duing nho, luc ngang nhé 1én khong can kiém tra 6n dinh vé truot sau.

Cong ty CP TVTK DPién Long Giang



Phu lyc tinh todn méng tryu TB

3> Kiém tra choc thiing dé mong:

Piéu kién dam bao chéng choc thiing la:
P<=[Py] ( Tinh véi tai trong tiéu chuan )

Tai trong tinh toan quy vé tim ddy méng

w N2
Ni=NEt + Gy, +G4 = 202.02 kN v —-b i\/zbz —4ac QM?/ﬂ'ﬁ?‘
a — 2x
MEt= M + QL. H= 10.280 kN.m N e !
i o 2
M= ML + Q&L H= 26.100 kN.m | (
Ung suét tinh toAn max tai ddy mong: s !
NEE O pgtt o pmit 3 P . 1 !
NEE Mttt MEF 2 y/ | ome N
ot XY — 20.83 KN/ i
Omin F Wx Wy m ;ﬂt| ot 6—11'\
Luc choc thung dugec tinh véi dién tich hinh thang v&i o, Y
-Canh 16n hinh thang: B= 1.60 m Y
-Canh nho hinh thang: B, = 1.00 m I |
-Chiéu cao hinh thang X= 0.35 m 9 2
Poy= 2244 kN U
-Canh 16n hinh thang: A= 360 m D
r.) [ R e— — [
-Canh nho hinh thang: A= 3.53 m - 1—% -t
-Chiéu cao hinh thang Y= 0.09 m Lt ] =
Pyy= 1494 kN 5 |
-Kha ning chdng choc thing ciia mong: | |

[ Po]=0,75.R.by.h,/cos(45°)

Chon bé téng B15 cOR, = 750.00 kKN/m>
by, = 283 m
h, = 0.20 m
Thay vao trén ta duoc: [Py]= 450.25 kN
C6é Py = 22.44 < [Py]= 450.25 kN
C6 Pyy = 14.94 < [Py]= 45025 kN
--->Méng théa man diéu kién choc thiing
4. Tinh toin do lin mong:
ung sudt trung binh dudi day méng:
o= 35073 (KN/m®)

Cuong do ap luc gay lun:
Oy = 0*(0-Y,*hy) =
Cudng d6 ap luc do trong luong ban than dat giy ra:
O = Yo ho+Zyi™hy

0.71 *o, (T/m”%)

Trong doé:
vo: Trong lwong thé tich dét dép trén moéng
h,: Chiéu sau chon méng
7i: Trong luong thé tich 16p ¢4t thu i
h;: Chiéu sau 16p dat thi i
o.: Hé s phén tan (g suét
Gi6i han pham vi tinh lin: 6, < 6,,/10

Cong ty CP TVTK DPién Long Giang




Phu lyc tinh todn méng tryu TB

Bang tinh todn do lin cia méng theo phuong phép cong lin tung I6p:

Lép z 2z Yi h; o Oht Gy G g E; B S;
dat (m) b (T/m”) (m) (T/m?) (T/m?) (T/m?) | (T/m?) (cm
0 0 0.00 2 14 1.000 2.80 0.71 2100
0 14 1.75 2 0.2 0.393 3.20 2100 | 0.8 | Dirn
0 1.6 2.00 2 0.2 0.336 3.60 2100 | 0.8 |Dirn
0 1.8 2.25 2 0.2 0.277 4.00 2100 0.8 | Dirn
0 2 2.50 2 0.2 0.243 4.40 2100 0.8 | Dirn
0 22 2.75 2 0.2 0.201 4.80 2100 | 0.8 [Dirn
1 4.6 5.5 1.83 0.2 0.055 9.57 590 0.8 | Dirn
< 0,1cy,
Po lin téng cong: S=XS;=  0.00 cm <[Sgh]= 8cm
5. Kiém tra do nghiéng ciia méng
Theo canh dai ,
tg =KL UHM 6005299 < 0.0025
Eeh 5)°
A/B= 2.25 K= 0.923 Kyp= 0.277 U = 0.35
Theo canh nge"ln 4 o
tgd :M = 00007193 < 0.0025
Eep (3) zi
+ Mong ddam bdo khéng nghiéng et | 2y
6. Tinh cot thép mong M
a> Tinh toin c6t thép dé méng: N | i [
Tinh véi tai trong tinh toan. Khi tinh toan cét thép dé mong i | i L!
thi trong lrong ban than cia méng va dit trén moéng khong duoc ké dén vi phan luc | ‘ [
cua ching tw can bang véi tai trong do6, va khong gay ra ndi luc trong két cau mong o 7 BN PR i T4 [ f o T
Nng = -24.00 kN Mx; = 8.94 kNm i | - ’ I
My, = 22.51 kNm e g = T i
Ung suét tai day mong dé tinh thép la: O = 49.32 kN/m2 JN“T/ | QXZ*“ ‘ &, l \’5 .
Cpmin = 20.83 kN/m2 | 0, X
Trén consol canh dai G Or11
Khoang céach ttr mit ngam I-I dén mép L= 0.235 (m) % R
Tai tiét dién I - I sét try ta co: CL= 47,46 KN/m2
M6 men tai tiét dién I - I: M; = 1.345 kN.m | /M“m [
Cétthép dé méng loai:  CB300-V ~ coRa= 280,000 kN/m2 oy ===
Bé tong Rn = 8,500 kN/m2 ap = 0.62 M
A= 0001 <A,= 0.43
Chon y= 0999
Dién tich c6t thép cdn thiét: F, = My /(y*R, *h,) = 0.24 cm’
Gitra nhip canh dai
Mp = 44591  kN.m
A= 0042 <A,
Chon y= 0979 Fa= 8.14 cm2
Chon ¢ 10 a= 150 6 F, = 0.79 cm’
2F, = 8.64 cm2
Kiém tra ham luong cdt thép n= 0.10 Y0 > Wi, = 0.05 %

—Thda man cac yéu cau .
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Phu lyc tinh todn méng tryu TB

b> Tinh toan cot thép tru méng:

a> Tinh toan c6t dgc:

Luc nén tinh toan: Nn, = 12.00 kN
Luc ngang tinh toan: Qxy = 1.50 kN Moy = 3.1 M™M= 4.84 kNm
Qyy = 120 T Mo, = 10.5 M, "= 12.68 kKNm
Bé rong try: b= 60.00 cm h, = 56.00 cm
Lop bao vé: a=a'= 4.00 cm
C6t thép tru moéng dung loai:  CB300-V c6[Ra]= 280,000 kN/m2
D6 léch tam cua lue doc 1a: e, =M™ /N, "= 1.056 m > 0,5h-a-= 0.260 m
P06 manh cua tru A= 242 <8
B6 qua anh hudng ctia uén doc N T l N,
Tinh toan theo trwong hop léch tam lon : Q »
e' = eo+0.5h-a= 131.6 cm
== ﬁ = 108 (cn) h,
B tri 16 ¢ 16 Tiét dién 1 thanh 2.01 cm2
Canh dai ¢6 5 thanh nén Fa=Fa'= 10.05 cm?2 b
Kiém tra lai ham lwong cot thép
p= 0.96 % > Hmin = 0.05%
b> Tinh cdt dai cia tru: 5 T d
+ Kha nang chiu cit ciia bé tong: d
R,bh Cos(a)= 3227 T 9
+ Luc cét tinh toan: —
Qu =VQ2+Q2= 192 T < 3097 T 5
Vay dit cot dai theo cau tao
7. Kiém tra tinh toin bulong neo
Tai trong tinh toén: N'= 1200.00 kg
Qx4 = 1.50 kN >Qu =VQ2+Q2= 192.09 kg
Qyy = 1.20 kKN
Chon bulong neo moéng:
V4t liéu ché tao bulong: CT38 hoac SS400
Giéi han chay cta thép: R,= 2300 (kg/em’)
Cuong do tinh toan chiu cat: fp= 1500 (kg/Cn’lz)
Cudng db tinh toan chiu kéo: f, = 1700 (kg/cm’)
Tiét dién mot bulong neo mdng
Nrtlllflmax Qttmax
An = foo ot HO85 fop Ty 026 (cn’)
S6 Iu"orng bulong n= 4
He¢ S(t) ma sat p= 0.55
Hé s6 lam viéc k= 0.9
Chon loai bulong méng: M24
Dién tich thuc 01 than bulong tra bang B.4 TCVN 5575-2012:
Ay = 3.52 (cm®) > Arg
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Phu luc tinh todn

mong tru TB

PL5. TINH TOAN MONG TRU THIET BI 110KV

KIEM TRA ON BPINH MONG TRU PO DAO CACH LY 3 PHA 110KV

M3 hiéu:

1. SO LIEU TINH TOAN

MDS3.110

1. Chi tiéu co 1y ciia dat dip, nén dat dwéi didy mong

o L Chi tiéu co' Iy o
Tenlép | Chiéu day ; 2 Ghi chua
y (KN/m’) ¢ (dd) | C(kN/m”) | E (kN/m2) B
0 3 20 18 0.33 21,000 DAt dép
1 0.8 18.3 19 0.28 5,900 0 Pét nén
2 1.6 19.5 18.75 0.35 12,000 0.9 Pit nén
2. Luc tac dung tai dinh méng
Luec tai mit tru lay theo thiét bj twong tw 110kV
Nut Qu(kN) | Qu(kN) | N,(kN) | M, (kN.m) | M, (kN.m)| M, (kN.m)
1 0.50 1.17 -1.50 5.70 10.00 0.00
2 0.50 1.17 -1.50 5.70 10.00 0.00
3 0.50 1.17 -1.50 5.70 10.00 0.00
76 hop noi lyc tinh toan trén mdt ) mong tai tdm O:
No' (N) | Qo' (KN) | Q" (KN) | M, "(kNm)| M,,"(kNm)
-4.50 1.50 3.51 11.40 36.60
N (kN) | Qox* (KN) | Qo (KN) |Myy “(kNm)| Moy“(kNm)
-3.75 1.25 3.05 9.91 31.83
3. So bd chon kich thwéc mong (xem hinh vé
Théng s6 | Pémoéng | Tru moéng
A (m)= 52
B (m)= 1.9 Zi
©oy Box2 eny i
Hm=| 17 o %‘T,,u —
Mxv“/ﬂmi Mwa b ? Msv“ Ny
C (m): 0 4— Q. n‘i Q. ‘ n‘! Qstt mih ey
Lam= o1 | Ly o |
- . ‘ 1 ! £
Lx2 (m) 28 y ; s ! ‘ LILo ! ; i ; T
Lx3 (m): 01 ‘ ‘ | T
| | | 1 i
LYI (l’Il)= 0.65 ,/ i ‘an| i \‘ |
. M2 ' IN|
L,(m=| 0.6 N e : ‘
Ls(m)=| 065 J ja L X
Y ;
Z3 (m) = 0.25 t— | f l
m)=| 025 " 2 :
2 [ egel en3 |,
z; (m) = 0.3 i \ | | i
hy, (m)= 1.4 i o -
hg ; 145 ,,7;%:&,., sl na e I
m)= g m & > ' g ‘ ' '
L‘ () O T AT R T T T
X N Ly ! ) ! ‘ L%g l 1[ Loy
L, (m)= 0.6 4 B i
exl(m)=| -2.2 n | | | |
eox2(m)= 0 e \ 7 [
€ox3(m)= 2.2 "
ey l(m)= 0 €o= 2.6 Tam mong trung so dé ban dau -
V (m’) 247 1.57 (Truc Y qua tém tru 2)
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Phu lyc tinh todn méng tryu TB

4. Vat liéu s dung

Bé tong B15 R,= 85.00 kg/cm?2
Ry = 7.50 kg/em2
Cétthép  CB240-T R, = 2250 kg/em’
Cétthép  CB300-V R, = 2800 kg/cm®
Chidu day 16p bao vé a= 50 mm
hy= 0.200 m

II. TINH TOAN MONG TRU

Trong doé:

R - Strc chiju tai cua dit nén

Ree="""2(Aay + Bhpy,+DC) = 127.18  kN/m2
m, - Hé sé 1am viéc ciia d4t nén , 1iy theo tinh chét d4t (bang 1); m; = 1.1
m, - Hé sb diéu kién 1am viéc cta cong trinh tac dong qua lai véi nén, m, = 1
k - Hé s6 tin cdy phu thudc vao cac déc trung tinh toan cua dét; k= 1.1
A,B,D- Céc hé s6 khong thir nguyén phu thudc vio goc ma sat trong 0, (liy theo bang 2)
A= 0.47 D= 5.485 B= 2.89 gt Zﬁ]‘ﬁm& .3 ;

Y4 dung trong cta dat lap M, ~ ”s;ﬂf "sy“/f—}'\vsu

¥,- dung trong ctia dat nén "T: ol erptl o JL‘L T
N*- Téng tai trong tiéu chuin theo phuong ding 1én ddy moéng; L ! LL |

NE= Nt + G, +Gg 315.33 kN

|
V&G, = 7,.V, = 100.90 kN o | | | A
g i INH s
V6i G y= y(A-B.(h -2 )V ) = 210.68 kN ED/ R e N ! _____ T

M, M- M6 men tai ddy méng do tai trong tiéu chuan gay ra;

bm
E

M= M + ot H= 15.102 KN.m ST T LT T T T T LTI [T ][] ]]ows
M;.;C= Mg; g QgchH: 33.951 kN.m
Do 1éch tdm &= 0.108 m <A6= 0.87 m
e~ 0.048 m <B/6 = 032 m
>>> Tinh todn theo truong hop léch tim bé
F- Dién tich ddy mong F=AB= 9.88 m?
> 2
W,- Kha ndng khang udn ciia ban day méng (m3),quanh truc x W= % = 3.129
7 2
W,- Kha nang khang u6n cia ban day méng (m3), quanh trucy Wy = % = 8.563
Kiém tra sttc chiu tai coa nén
- Nt pmte MEC
Gnag o F W—"+—y = 4071 kN/m2 <1,2Rtc = 152.62 kN/m2
x Ny
ol NE ME MF 2312 KNmn2
min g~ Wi - Wi
x y
oy = 31.92  kN/m2 <Rtc = 127.18 KN/m2

— diéu kién théa man
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Phu lyc tinh todn méng tryu TB

2. Kiém tra on dinh cia mong

a) Kiém tra 6n dinh vé 14t quanh mép ban déy mdng

M6 men gay lat theo phuong x:

M, =1.1My= 37.35 BN
M6 men chéng lai su 1at:
Mg =N, /) = 819.86  kN.m
Diéu kién 8n dinh:
M
K==%= 2195 > [K]=15
M

—> Modng dam bao bn dinh vé 1at
Mo men gy lat theo phuong y:
M, =1.1*Mx = 16.61 KN.m

Mo men chéng lai su lat:

Mg =N, ®/)= 299.56  kN.m
Diéu kién 8n dinh:
M
K==—L- 1803 > [K]=15
M

—> Méng dim bdo 6n dinh vé lit

b) Kiém tra 6n dinh vé trugt phing

Téng luwc ngang gy truot:

F,=max(Q,,0)=3.51 kN
Téng Iuc chéng lal su truot:

F =G ntg 9o +Fec,= 931 KN
Trong do:
¢, — Gbc ma sat trong gitta dat va diy méng
Po=7= 95 @b

co- lwe dinh don vi gita dat v6i day mong;

c. =%= 009 KNm2
0 3

Diéu kién 8n dinh:

F,
K="2- 265 > [K]=15
Fr

-> Méng dim bdo én dinh vé triwot phiing

¢) Kiém tra én dinh vé trieot séu.:

Do tai trong theo phurrong dtng nhé, lue ngang nhé 1én khong can kiém tra 6n dinh vé truot sau.
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Phu lyc tinh todn méng tryu TB

3> Kiém tra choc thiing dé mong:

Piéu kién dam bao chéng choc thiing la:

P <=[P4] ( Tinh véi tai trong tiéu chuan )

Tai trong tinh toan quy vé tim ddy méng

Ni=NEt + Gy, +G4 = 316.08 kN
MEf= Mg + QL. H= 17.367 kN.m ,
M= Mg} + QL. H= 39.150  kN.m - iy .
Ung suét tinh toAn max tai ¢ddy mong: IR | | Li
o = ”T"+;”/_’7+V’t_5t - 4212 KN/m’ J 1N } P
O, = N—tt M—éc M—Jt’ty_ 21.87  kN/m’ // : § ‘,,..; : L\\';
Luc choc thung dugec tinh véi tién hanh véi chu vi xuyén thing * *
- Tinh duoc X= 015 m - et |
Y= 040 S et L1 e |
Khi X = 015  &Y>0 .| i ik
Tinh xuyén thung theo cot & canh d ] _;{_} I :H*‘j é_ ‘ _»_ ______ X
Uy=2Z42L L= 2.00 1:_ i 2}_ BT
-Kha nang chdng choc thiing ciia méng: 3, | 1 Liv | o
[Py]1=0,75R.Uy.h,= 225 kN L I ‘ l |
P, = 1.50 KN ‘ A |
Diéu kién dam bao chéng choc thing Ia: - Oiy
B ehi T T T T T ] o
Diéu kién dwoc dim béio
4. Tinh toan do lin méng:
(g suat trung binh dudi day méng:
o= 31992  (kN/m’)
Cuong doé ap luc gy lun:
Oy = a*(c-y,*h,) = 0.40 ¢, (T/m?)

Cuodng d6 ap luc do trong lwong ban than dit gay ra:
Opr = Yo ho+Zyi*hy
Trong do:
Yo: Trong lwong thé tich d4t dap trén moéng
h,: Chiéu sdu chén méng
1i: Trong luwong thé tich 16p dat thu i
h;: Chiéu sau 16p dat thi i
a: Hé s6 phan tan Gng sut
Gi6i han pham vi tinh lin: o, < 6,/10
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Phu lyc tinh todn méng tryu TB

Bang tinh todn do lin cia méng theo phuong phip cong lin ting 16p:

Lép z 2z Yi h; o Obt Gyl thgl E; B S;
diit (m) b (T/m®) (m) (T/m®) (T/m*) | (T/m®) | (T/m®) (cm
0 0 0.00 2.00 1.4 1.000 2.80 0.40 2100
0 14 1.47 2.00 0.2 0.488 3.20 2100 | 0.8 | Dirn
0 1.6 1.68 2.00 0.2 0.421 3.60 2100 | 0.8 | Din
0 1.8 1.89 2.00 0.2 0.364 4.00 2100 | 0.8 [Dirn
1 4.6 4.84 1.83 0.2 0.077 9.12 590 0.8 [ Dirn
< 0,1cy
Do 1dn téng cong: S=2S,=  0.00 cm <[Sgh]= 8cm
5. Kiém tra do nghiéng cia méng
Theo canh dai " .
K Oka)M - 0002928 <0.0025
Eep )P
A/B= 274 Ki= 1.019 K= 0.228 M = 0.35
Theo canh ngén " -
tg0 =K UMM _ 0005973 < 0.0025
Etp 3)°
> Mong ddam bdo khong nghiéng
6. Tinh cit thép méng
a> Tinh todn c6t thép dé méng:
Tinh véi tai trong tinh toan. Khi tinh toan cbt thép dé mong
thi trong lwong ban than ciia méng va dat trén méng khong duoc ké dén vi phan luc
ctia chiing tu can bing véi tai trong do, va khong gay ra ni luc trong két cdu mong
Nn, = 4.50 kKN Mx, = 17.37 KNm " : . ; e
My = 39.15 kKNm ! f,3 L
Ung suét tai ddy mong dé tinh thép 1a: Omax =  10.58  kKN/m2 o }\
Cmin = -9.67  kN/m2 l s’ v/l
Tinh c¢ét thép lép dwéi ﬂ\\\\ =
Khoéng céch tir mit ngam I-I dén mép cy= 0.4 (m) | % - y\\\\_ [ ]
= 0.4 (m) o
Y= A/(1+0pin/Cmax) = 2.72 m
X = 2.48 m B ﬁ//r 3|\\T\
= 0L m T e
Tai tiét dién I - I sat tru ta cé: o= 9.02 kN/m2
Twong tu c6 O L= 0.46 kN/m2
O 1= -8.11 kN/m2
Mo6 men tai tiét dién I - I: M, = 2.930 kN.m
C6t thép dé moéng loai: CB300-V coRa= 280,000 kN/m2
Bé tong Rn = 8,500 kN/m2 ag = 0.562
A= 0003 < A,= 0.40
Chon y= 0998
Dién tich c6t thép cén thiét: F, =M, /(y*R,*h,) = 0.52 cm’
Tinh c6t thép giira nhip (16p trén)
Mppae = 3.950 kN.m = 0004 <A,= 040 Fa'= 0.706 cm2
Chon ¢ 10 a= 150 6 F,' = 0.79 cm’
2F, = 10.21 em2
Kiém tra ham luong cdt thép n= 0.16 % > Wpin = 0.05 %

—Théa man cac yéu cau .
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Phu lyc tinh todn méng tryu TB

b> Tinh toan cot thép tru méng:

a> Tinh to4n c6t doc:

Luc nén tinh toan: Nny = 1.50 kN
Luc ngang tinh toan: Qxy = 0.50 kN MOXH'H = 5.70 kNm MXH'H =
Qyy = 1.17 T My, = 10.00 kNm M, =
Bé rong tru: b= 60.00 cm h, = 57.00 cm
Lop bao vé: a=a'= 3.00 cm
C6t thép tru mong dung loai:  CB300-V cO[Ra]= 280,000 kN/m2
Do léch tam cua luc doc 1a: e, =M™/N, "= 7.150 m > 0,5h-a= 0.270 m
D6 manh ctia tru ’ A= 242 <8 N, I l -
B6 qua anh hudng ciia udn doc .
Tinh toan theo trwong hgp léch tam lén : Q »
e' = eo+0.5h-a= 742.0 cm
a'_'Fa:ﬁ: M(cmz) b,
B6 tri 16 $ 16 Tiét dién 1 thanh 2.01 ecm?2
Canh dai ¢co 5 thanh nén Fa=Fa'= 10.05 ¢cm?2 b
Kiém tra lai ham luong cbt thép
p = 0.94 % > Wpin = 0.05%
b> Tinh cbt dai cia tru: 5 d
+ Kha nang chiju ct ciia bé tong: s d
Ribh,Cos(a)= 2789 T o 9
+ Luec cit tinh toén: o—=2
Qu=VQEQi= 127 T < 27.89 T + o L
Vay dit cot dai theo cau tao
7. Kiém tra tinh todn bulong neo
Tai trong tinh toén: o 150.00 kg
Qxy = 0.50 kN —Qu =VQ2+Q%= 12724 kg
Qyy = 1.17 kN
Chon bulong neo moéng:
Vat liéu ché tao bulong: CT38 hoac SS400
Giéi han chay cta thép: R, = 2300 (kg/cm’)
Cuong do tinh toan chiu cat: fop = 1500 (kg/cm’)
Cudng d6 tinh toan chiu kéo: f, = 1700 (kg/em®)
Tiét dién mot bulong neo méng
Abl 2 Nﬁamax Qttmax _ ,
foo npr 1085 fyp My 0.07 (cm®)
S6 Iu:(_mg bulong n= 4
H¢ S(? ma sat n= 0.55
Heé s6 lam viéc k= 0.9
Chon loai bulong méng: M24
Dién tich thuc 01 than bulong tra bang B.4 TCVN 5575-2012:
Ay, = 3.52 (cm’) > Ay
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PHU LUC TIiNH TOAN KIEM TRA MONG TRY BON VA BU LONG NEO

Céng trinh: Lép dait MBA T2 -Tram TBA 110kV Tén An
Logimdng: Mong tru b& bién dong dién 110kV Tén cét:  M12x12 Vi tri: 2
SO LIEU DAU VAO Khoang cach chan cét: X (m) = 0 Y(m)= 0
Sé6 liéu dia chat: 1(3) Dija chét thuéc viing nhiém mén (YES/NO): NO
Lépast LA ° L& e [L°B9| E —! Loai dst | Trang thai Pl
m kN/m doé kN/m kN/m kN/m m
1 3 20 18 33 27.2 05 0.08 21000 A cét Patdap 3.00
. Lwec tac dung tai tirng chan cét:
. Tinh toan cho TTGH1: Foz
Channhs,| F," Foym F M, Moym :
nén kN kN KN | kKNm | kNm SANCARY,
Nhémax | 05 18 8.0 13 47 % Fox
Nén max 0.6 1.9 -8.4 1.38 4.92
. Tinh toén cho TTGH2:
Chan nh 6, Foxttz Foyttz Fozm Moxnz Moyﬁz
nen kN kN KN kNm KNm
Nhé max 0.44 148 6.64 1.09 3.90 S
Nén max 0.46 1.56 6.99 1.15 4.10
Vat liéu méng: |
TTGH1 TTGH2 E, CHAN NEN
Bétong | NénR, | Kéo Ry [NéNn Ry e |KE0 Ryt ey
daN/em’ | daNiem? | daNiem? | daNicm? | daN/em? i ;
B15 85.0 75 110.0 11.0 | 2.4E+05 L
- =1
ot TTGH1 TTGH2 E, X , = @ 5
théb R, R Rqw Rs cer Ghi chu cl|dx
daN/cm’ | daN/icm? | daNiem? | daNicm? | daN/cm? Eox
CB240-T {2100.0 | 2100.0 | 1700.0 | 2400.0 | 2.0E+06 |Thép dai
CB300-V |2600.0 | 2600.0 | 2100.0 | 3000.0 | 2.0E+06 [Thép chu [
So’ bé chon kich thuée mong:
Ban Tru
Kthwéc | Ponvi | Giatri |Kthwéc | Donvi Gia tri
L, m 1.20 dy m 0.60
Ly m 1.20 d, m 0.60 -
hy m 030 | z m 0.20 J: il ﬂf
Z, m 0.30 hen m 1.30 | | XIR
z, m 000 | H m 150 M
c m 000 | h m 120 edx(edy) il
€ox m 0 Ex(LJ)
oy m 0
v, m’ 0.432 v, m’ 0.432




hd

t dién day méng

Dic trung hinh hoc tié]
F I, I, W, W,
m’ m' m* m’ m’
14 0.2 0.2 0.3 0.3
Kiém tra diéu kién méng cirng so véi nén
D6 manh chiaban:  t=10.(E4/Ey) Lyt Moy’
L hpis t [t] Kiém tra
0.30 0.30 0.01 1 OK
7. T tinh toan cda lép dét dwéi day méng:
Lepdat — 1+ S - £ - Dt loai
kN/m dé kN/m kN/m
1 200 18.0 33.0 21000.0 Acit
8. Tritinh toén cia lop dét dap lai:
K gam = 0.9
| @ c_| 4| c & Loa dat N (Yoo %2
kN/m do kN/m kN/m do kN/m
18.00 16.20 | 29.70 27.20 0.56 0.09 Acit 0.00 0.00
9. Thétich, khéi lworng bé téng méng
2V bé tong Duéi myrc nuére ngam: Trén mwe nwéc ngam: Z TL méng:
Vin=Vit Vitnn Ybtan Gotan Vbt Yhtk G Gry= Gt
m’ m’ kKN/m® | kN m’ KNim® | kN kN
0.86 0.00 15.0 0.0 0.86 25.0 21.6 21.6
. KIEM TRA DIEU KIEN BIEN DANG CUA NEN DU'G1 TAI TRONG NEN (TTGH2)
1. Trong lwgng khdi dat trén mong gay ra ap lwe dwéi day mong
ZV dat Duwéi muc nwéc ngam: Trén mwc nwéc ngam: ¥ TL dat:
Va Vann Yann Gann Vi Yek Gak Gq
m’ m’ KN/m® kN m’ kN/m’ kN kN
1.08 0.00 11.06 0.00 1.08 18.00 19.44 19.4
2. Lwec tac dung quy vé tdm day moéng (ké ca TL mong va dat), ké dén do léch tam e, e,
Q,=q,® Q,FQVM N,=N, M, M,
kN kN kN kNm kNm
0.46 1.56 -48.03 349 4.79
3. Kiémtra ap lwc dat nén:
Ham phan bé ap lwc dat nén day méng: Ap Iye tinh toan
a=M, /1, |b=M,/L|c=-N,/F p(xy)=ax +by +c P P
KN/m’ kKNim® | kNim’
271.71 20.18 33.36 27.71x + 20.18y + 33.36 37.87 4.62
--> Tinh toan theo truerng ho'p lIéch tam bé
- Buwong trung hoa (&g suat p=0): p(x,y) =0
- Kich thuwde hivu hiéu cia moéng: L1=lx= 120 m L2=Lx= 1.20
- Ap lyc tiéu chuan dat nén: Ri=(my.ma/Ky).(A.Lyyy+B Nem.¥'#D.Cy)=
m, m, ki A B D Ric p, | Kiémtra| 12R" Pmac | Kiém tra
KNm® | kNIm* | <=Rte | kNm* | KNm® |<=12Rtc
1 1 1.1 0.431 2.725 5.309 226.67 33.36 OK 2720 62.09 OK







4. Kiém tra do nghiéng cia mong: TCVN 9362:2012_Phu luc C.2.1 2 e
nhién
- Theo phwong X: =tg0,=ke (1-1%) My / (B (L/2)°) / ;
. ’ A
- Theo phwong Y: i,=tg0, 7k, (1-1 ) M/ (Ep(L/2)°) = ’ I l l'l l l W
- B4 nghiéng téng: i=(ig+i,) "2 Gii han: [i]=  0.003
Lxl I-y= ka kLy Htb ix iy l Klém tra ~ Pd PD:P-PG
1.000 0.550 0.550 0.300 0.0005 | 0.0004 0.0007 OK /F;z i Py
5. Kiémtra db lun cia méng: / ; /
- Ap luc thém trong dat & d6 saU Z: Pey = O-(Pis~YoNerm) = 7.36 *a (kKN/m?) ;///// Gidi f:':_ln 16p %/// //,
Y 3 - Moz \Mtb~fo-lem ; s Y7 & //
- pqla ap luc thién nhién tai day mong: Pa = Yohem = 26.00 (kN/mz) y
K —
- Y, ladung trong tu nhién clia ddt trén day mong: ¥, =Yy kgm=  20.00 (kN/m?) | ] ey unen
- Aplycthién nhign # Ao saUZ o= Pty [ T
= Gidi han pham vi tinh lun: Poz < Per/10
- Bang tinh d lun theo phwong phap céng lun tirng I&p 020 (m)
lop dit | z |m=2zb| v, hy o P | P | P9 | E B S
m kN/m® m KNm? | kN/m? | kN/m® | KN/m? cm
Dat dap 0 0.00 1.30 1.000 26.00 7.36
1 02 033 20 0.20 0.967 30.00 7.1 7.233 21000 0.8 0.006
1 04 0.67 20 0.20 0.853 34.00 6.28 6.693 21000 0.8 0.005
1 0.6 1.00 20 0.20 0.703 38.00 517 5724 21000 0.8 0.004
1 0.8 133 20 0.20 0.554 42.00 21000 0.8 Stop
1 1 167 20 0.20 0.430 46.00 21000 08 Stop
1 12 2.00 20 0.20 0.336 50.00 21000 0.8 Stop
1 14 2.33 20 0.20 0.270 54.00 21000 08 Stop
1 1.6 2.67 20 0.20 0.220 58.00 21000 08 Stop
< 0:1pdz'
Pélunténgcdng:  S=%§= 001 cm <=[Sgh]= 8.00 cm OK
ll. TINH TOAN SN BINH LAT
- Luc tac dung quy vé tam day mong chiu nén (khong ké TL mong va dat),
ké d&n dd léch tam e,,, e,,: S,
X0» ¥yo N2,Ga,Giy \/7\@’ pmax
Q Q N M M
kN kN kN kNm kNm —_———
20.00 1.87 -8.39 3.81 5.64
- Goi G 1a lyc nén quy va tdm mong ké dén trong lwong mong va dat; Prin
G = NZ+’Yf*(Gd+th)= 45.3 kN Vclfl = 09 LU'C TAC DUNG QUY VE TAM DAY MONG
-Hesaéndinh lat:  My=(M+M,%)" My=G.dy
M d M K
gl c cl [K] Panh gla
kNm m kNm

6.8 0.83 38 5.55 15 | >=[K] oK




IV._ TiNH TOAN KET CAU MONG (TTGH1)

1.

Kiém tra diéu kién chéng choc thang dé mong

- Lyc tac dung quy vé ¢ méng va cac thdng sé tinh toan Lia(lyo) 1 For  Lyallyy)
F1Z M1X M1y a hD IX Iy /"’&XMOYFOX,FOY 3
kN kNm kNm m m m m 'i'eox (eoy)
839 | 362 | 558 | 0050 | 0250 | 1100 | 1.00 Gl LRGP
Cac thdng s6 tinh toan choc thding khong cét thép ngang o2 F! ,.Et,fz
o ATWem
u Ab I:b,u be Wby be,u IVlby,u o N . '\(l\' i
m m? kN m? m? kNm kNm = :
=
4.40 110 | 8250 1.61 1.61 3025 3025 ) [N
Lx(L,)
Diéu kién kiém fra +y1 y
Fy [Fp o + Mgy Mgy o + Mgy /M, So sanh Kiémtra =
0.041 < 1 oK =drtha,
] F_ —
Tinh toan cét thép ban moéng: < - il : | X
'c>‘ —I_ '_ . "? ™~ _l
Ham ap lyc day mong: o u) A N E Xy
a=M, /I, | b=M, /I, | c=N,IF pP(xy)= ax+by+c = T
KN/m® ho/R | dy | hp/2
32610 |22.054 5.826 32.61x+22.05y +5.83 Lx
Ap lwe 1én ban méng tai cac diém:
P4 P: Ps P4 Ps Ps p7 Ps 4 IE}\ *y 1
KNm® | kN/m? | kN/m® | kNim® | kNm® | KN/m® | kNm® | kN/m? =
! X
12.16 38.63 -26.97 -0.51 -17.19 9.28 -1.41 19.06 | { ef
- - . [ I (o B X
Ap Iwe trung binh tai mép ban va cac mat cat qua mép tru: N e e e I
p luc trung binh tai mép 3t cét qua mep tr E P* | i
P12 Ptb34 Ptbse Ptb7s O : — Jl
i 7h ©
KN/m? KN/ KN/ KN/ = - - =
3 X, dX
2539 1374 396 9.53 et ——
X
I I
Kich thwdce conson T
- pwar L IRITATATATFATATI
Lx1 sz <& Pw7s | | ~Prose Piv12
m—\—
m m L q 7 i
eeeae
0.3 0.3 Mz M,
Ham lwong cat thép t6i thigu: = 010 %
Tinh toan Chon thép
i M; Uy 13 y Al o @ A, | Kiémtra M Kiém tra
1+n kNm cm?/m mm mm cm’/m %
1 1.583 | 0.0030 [ 0.0030 | 0.9985 0.302
10 150 5.233 OK 0.21 OK
2 -0.967 | -0.0018 | -0.0018 | 1.0009 -0.184




5.1.

5.2,

6.2.

6.3.

Tinh toan cét thép tru

Lwec tinh toan dau tru ) Foy\f Fo';
|l Gy | G | Ok [ O Sl [ PR Fo
i Mox
kN kN kN kNm kNm
N | 05 | 18 80 13 47 A -
Nén 0.55 187 -8.39 1.38 4.92 1-1
Kich thwdce tinh toan
&7
h, b h A a=al h, | z=h2a | i A 1 1
m m m m? m m m m 2
1.20 0.60 0.60 0.36 0.050 0.550 0.500 0.173 6.93
Tinh toan tru chiu nén
Ham lwong cbt thép t6i thi€u dai véi cau kién chiu nén, thép dit déu theo chu vi: W= 020 %
Noi luc tai mat cit 1-1
Noi lwe Quy dai vé dang nén léch tdm phang twong dwong
N, M, My Cox Coy M8 hinh quy déi Er XR X4 Mo M
kN KNm | KNm m m nen lech tam m m kNm
8.39 3.62 558 0.665 0.432 Theo phuong X 0.583 0.321 0.002 0.998 9.2
Tinh thép cho m6 hinh quy déi twong duwong
Tinh thép Chon thép
e e e &= €,/h, Trwong hop Ay ) séthanh| A, n Kiém tra
m m m m tinh toan nén cm? mm | /1canh cm? %
1.006 | 1.346 1.096 1.993 léch tam Ién 13 16 5 32.160 0.89 OK
Tinh cot thép dai: ~ Qu=(Fo+F o)A
Q, @piRybh, [ chon ¢ |Sénhanh| A, Q, 4 Syt Swmax | SwChon
kN kN mm cm? kN mm mm mm
195 | 84150 8 2 1.01 123.75 | cdutao | 6983.6 6950
Tinh toan Bu Iéng neo
. Vatliéu
Bu 16ng neo: Cip ben foa oo - Thép neo: Loai thép Kéo R,
kN/m, — |kNim, daN/cm?
5.6 1900.0) 1900.0 CB240-T 2100.0
Tinh dwérng kinh bu I6ng neo
Lwc tinh toan 14y lwc tinh toan dau tru méng trweeng hop chiu nén
- Dién tich mat cat mot than BLN tinh toan: R = N Quy
6 fpa-ng W 0.85.f;p.Np
N, Qy ng n Ag cal Chon ¢g Ag ¢ Kiém tra
kN kN cai cm? mm cm?
797 1.95 4 0.55 0.16 24 3.53 OK
Tinh chiéu dai neo khi khéng c6 thép neo: theo TCVN 5574:2018 diéu 10.3.5
Lo, an=RsAs/(Rpona-Us) Rbond=N1M2Rut Lan=0t1.Loan As cal /s ef
N N2 Rbond Us Lo,an (o Lancal Lan et Ls
daNicm? | cm mm mm mm mm
1.5 1 11.25 75 873.9 10 39.5 50 250




