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CHUONG 1: THUYET MINH CHUNG
1.1. COSOPHAPLY
Thiét ké ban vé thi cong dy an: “Néang cao do tin cay cung cap dién cho luédi dién
22kV, 35kV sau cac TBA 110kV Ha Trung, Hoang Hoa, Hoing Hoéa 2, Bim Son, Thiéu
Yén, Tho Xuan, Thach Thanh, Ngoc Lac, Nhu Thanh, Bai Tranh, Tinh Gia 2 theo phuong
an da chia - da n6i (MDMC) nam 2026 duoc lap trén co so:

- Can ctr Quyét dinh sé 2806/QP-EVNNPC ngay 08/12/2025 cua Tong Giam dbc
Cong ty Pién luc mién Bac vé viéc: Duyét danh muc va tam giao KHV cong trinh DPTXD
nam 2025 cho Cong ty Bién luc Thanh Hoa.

- Can ctr Hop dong sé 02/12/25/TVTK2806/PCTH-DVTH ngay /12/2025 g6i thau:
Khao sét thiét ké 02 budc du an: Nang cao do tin cay cung cap dién cho luéi dién 22kV,
35kV sau cac TBA 110kV Ha Trung, Hoang Hoa, Hoang Hoéa 2, Bim Son, Thiéu Yén, Tho
Xuén, Thach Thanh, Ngoc Lac, Nhu Thanh, Bai Tranh, Tinh Gia 2 theo phuong an da chia
- da ndi (MDMC) nam 2026 giita Cong ty Pién lyc Thanh Hoa — Chi nhanh tong Cong ty
bién luc Mién Bic va Cong ty Dich vu Dién luc Mién Bac.

- Cin cr Phuong an dau tu xay dung Cong trinh “Néng cao do tin cdy cung cap dién
cho ludi dién 22kV, 35kV sau cac TBA 110kV Ha Trung, Hoang Hoa, Hoing Hoéa 2, Bim
Son, Thiéu Yén, Tho Xuan, Thach Thanh, Ngoc Lac, Nhu Thanh, Bai Tranh, Tinh Gia 2
theo phwong an da chia - da n6i (MDMC) nam 2026 do Cong ty Dién luc Thanh Hoa lap.

- Can ct tinh hinh van hanh céc tram bién ap 110kV trén dia ban tinh, tinh hinh van

hanh cac duong day trung thé, cac tram bién &p trung gian, cac tram bién ap phan phéi trén
dia ban tinh Thanh Hoa;

Céc tiéu chudn, quy phem ap dung:

* Van ban quy pham phép luat:

- Luat bién lyc s6 61/2024/QH15 ngay 30/11/2024;

- Luat Xay dung sé 50/2014/QH13 ngay 18/6/2014; Luat sé 62/2020/QH14
ngay 17/6/2020 sira ddi, bd sung mot s6 diéu cua Luat Xay dung;

- Nghi dinh s 06/2021/NB-CP ngay 26/01/2021 cua Chinh phu vé quan ly chat luong
va bao tri cong trinh xay dung;

- Nghi dinh 10/2021/ND-CP ngay 09/2/2021 ciia Chinh pha vé Quan 1y chi phi dau
tu xay dung;

- Nghi dinh 175/2024/NB-CP ngay 03/12/2024 caa Chinh pha vé quy dinh chi tiét
mot sb diéu va bién phap thi hanh luat xay dung vé quan Iy hoat dong xay dung;
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- Nghi dinh 62/2025/ND-CP, ngay 04/03/2025 cua Chinh phu vé viéc quy dinh chi tiét
thi hanh Luat Bién luc vé bao vé cong trinh dién luc va an toan trong linh vuc dién lyc.

- Nghi dinh 254/2025/ND-CP ngay 26/9/2025 cua chinh phu vé viéc quy dinh vé quan
ly, thanh toén, quyét toan dir an sir dung von dau tu cong.

- Thong tu s6 11/2021/TT-BXD ngay 31/8/2021 cua Bo Xay Dung vé viéc: Hudng
dan x4c dinh va quan 1y chi phi dau tu xay dung.

- Thong tu sé 12/2021/TT-BXD ngay 31/8/2021 ciia Bo xay dung V/v ban hanh dinh
muc xay dung.

- Thong tu s6 13/2021/TT-BXD ngay 31/8/2021 cua Bo xay dung V/v huéng dan xac
dinh gi4 ca may va thiét bi thi cong xay dung, don gia xay dung.

- Thong tu 09/2024/TT-BXD ngay 30/8/2024 cua Bo truong Bo Xay dung sua
d6i, bo sung mot sé dinh muc xay dung ban hanh tai Thong tu s6 12/2021/TTBXD
ngay 31/8/2021 cua B¢ truong Bo Xay dung

- Thong tu sd 02/2025/TT-BXD ngay 31/3/3025 cua Bo Xay dung Stra doi, bo
sung mot so diéu cua Thong tu sd 06/2021/TT-BXD ngay 30 thang 6 nim 2021 cua
Bo truong Bo Xay dung quy dinh vé phan cap cong trinh xay dung va huéng dan ap
dung trong quan Iy hoat dong dau tu xay dung.

- Quyét dinh sé 1100/QP-EVN ngay 25/7/2022 cia Tap doan Dién lyc Viét
Nam véviéc ban hanh Boquy trinh quan ly chat luwong noi bo Ban QLDA va
Bo6 quy trinh quan ly chét luong dy an dau tu xay dung khéi ludi dién phan phoi;

- Quyét dinh s6: 789/QP-EVN ngay 10/06/2025 cuia Tap doan Pién luc Qudc gia Viét
Nam V& viéc ban hanh “Quy dinh vé cong tac Pau tu xay dung trong Tap doan Bién lyc
Qudc gia Viét Nam”.

- Céc vin ban, quy dinh khac duoc cap nhat theo thoi diém lap duy an.

* Tiéu chuan ap dung vat liéu thiét bj dién:

- TCVN 4756:1989: Quy pham ndi dat va ndi khong céc thiét b dién

- TCXDVN 46:2007: Chéng sét cho cong trinh xay dung - Hudng dan thiét ké,
kiém tra va bao tri hé thong.

- TCVN 5064:1994/SD1:1995. TCVN 6483:1999. Day dong tran, day nhém
tran, day nhom 16i thép ACSR.

- TCVN 10250:2013: Cap soi quang-Cap quang treo két hop day chéng sét
(OPGW) doc theo dudng day dién luc — yéu cau ky thuat

- TCCS 05:2019/EVN - Tiéu chuan ky thuat dao cach ly 35kV, 110kV va
220kV trong Tap doan Pién luc quéc gia Viét Nam, ban hanh kém theo Quyét dinh
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s6 271/QDb-EVN ngay 24/7/2019 cua Tap doan Bién luc Viét Nam.

- TCCS 06:2019/EVN - Tiéu chuan ky thuat may cat 35kV, 110kV va 220kV
trong Tap doan Dién luc qudc gia Viét Nam, ban hanh kém theo Quyét dinh s
272/QB-EVN ngay 24/7/2019 ctua Tap doan Bién luc Viét Nam.

- TCCS 09:2021/EVN - Tiéu chuan ky thuat FCO, LBFCO va day chi 22kV,
35kV 4p dung trong Tap doan Pién lyc Qudc gia Viét Nam, ban hanh kém theo
Quyét dinh s6 106/QD-HDTV ngay 21/9/2021 ctia Tap doan Dién luc Viét Nam.

- TCCS 13:2021/EVN - Tiéu chuan k¥ thuat chéng sét van 22, 35 va 110kV &p
dung trong Tap doan Pién luc Québc gia Viét Nam, ban hanh kém theo Quyét dinh
s6 110/QD-HPTV ngay 21/9/2021 cta Tap doan Pién luc Viét Nam.

- TCCS 15:2021/EVN - Tiéu chuan ky thuat cach dién duong day dién ap 22,
35 va 110kV ap dung trong Tap doan Dién luc Qudc gia Viét Nam, ban hanh kém
theo Quyét dinh sd 112/QD-HDPTV ngay 21/9/2021 ciia Tap doan Dién lyc Vieét
Nam.

- TCCS 17:2021/EVN - Tiéu chuan ky thuat cap ngam trung ap va phu kién ap
dung trong Tap doan Pién luc Québc gia Viét Nam, ban hanh kém theo Quyét dinh
s6 114/QD-HDPTV ngay 21/9/2021 cta Tap doan Bién lyc Viét Nam.

- TCCS 01:2023/EVN - Tiéu chuan ky thuat may bién &p phan phdi dién ap dén
35kV 4p dung trong Tap doan Pién luc Qudc gia Viét Nam, ban hanh kém theo
Quyét dinh s6 96/QD-HDTV ngay 05/9/2023 ctia Tap doan Dién lec Viét Nam.
- TCCS 02:2023/EVN - Tiéu chuan k§ thuat Recloser dién ap 22 kV va 35 kV
4p dung trong Tap doan Dién lyc Qudc gia Viét Nam, ban hanh kém theo Quyét
dinh s8 97/QD-HPTV ngay 05/9/2023 cta Tap doan Bién luc Viét Nam.
- TCCS 03:2023/EVN - Tiéu chuan ky thuat dao cit co tai dién ap 22kV va
35kV dén 4p dung trong Tap doan Dién luc Qudc gia Viét Nam, ban hanh kém theo
Quyét dinh s6 98/QD-HDTV ngay 05/9/2023 ctia Tap doan Dién lec Viét Nam.
- Cac quy dinh ky thuat hién hanh khac cua Tap doan Dién lyc Viét Nam dén
thoi diém lap duy an, ...
* Tiéu chuan ap dung vat thiét ké xay dung:

- TCVN 2737:2023: Tai trong va tac dong

- TCVN 5575:2024: Két cu thép - Tiéu chuan thiét ké.

- TCVN 9362:2012: Tiéu chuan thiét ké nén nha va céng trinh.

- TCVN 10304:2014: Méng coc - Tiéu chuan thiét ké.

- TCVN 5847:2016: Cot dién bé tong cot thép ly tam.
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- TCVN 5574:2018: Két cdu bé téng va bé tdng cbt thép - Tiéu chuan thiét ké.

- TCVN 7571-1:2019: Thép hinh can néng - Thép gdoc déu canh.

- TCVN 7571-2:2019: Thép hinh can néng - Thép gdc canh khdng déu

- TCVN 1889:1976 va 1897:1976 Tiéu chuan vé bu ldng dai 4c.

- 18 TCN- 04-92 Phu kém nhdng nong cot dién.

- TCVN 3254:1989: An toan chay-Yéu cau chung.

- C4c quy chuan va tiéu chuan xay dung hién hanh khac, ...

* C4c quy chuan ap dung:

- Quy pham trang bi dién ban hanh kém theo Quyét dinh s6 19/2006/QD-BCN
ngay 11/7/2006 cua Bo Cong nghiép.

- QCVN QTP 5:2009/BCT Tap 5: Kiém dinh trang thiét bi hé thong dién.

-QCVN QTD 6:2009/BCT Tap 6: Van hanh sita chita trang thiét bi hé thdng
dién

- QCVN QTD 7:2009/BCT Tap 7: Thi cdng céc cong trinh dién

- Théng tu s6 04/2011/TT-BCT, ngay 16/02/2011 cua Bo Cong thuong quy
dinh Quy chuan ky thuat Quoc gia vé k¥ thuat dién:

- Thong tu s6 02/2022/TT-BTNMT ngay 10/01/2020 cua Bo Tai nguyén va
M6i truong: Quy dinh chi tiét thi hanh mot sé diéu cua Luat bao vé méi truong

- Théng tu sé s6 05/2025/TT-BCT ngay 01/02/2025 cua Bo Cong thuong: Quy
dinh hé thdng truyén tai dién, phan phdi dién va do dém dién nang.
- QCVN 07-5:2016/BXD Quy chuan cac cong trinh ha tang ky thuat - Coéng
trinh cdp dién ban hanh theo Thong tu sé 01/2016/TT-BXD ngay 01/02/2016 cua
Bo Xay dung

- QCVN 01:2021/BXD Quy chuan k¥ thuat qudc gia vé quy hoach xay dung ban hanh
theo Thong tu s6 01/2021/TT-BXD ngay 19/5/2021 caa Bo Xay dung.
- QCVN 18:2021/BXD Quy chuan ky thuat quoc gia vé an toan trong thi cong
xay duyng ban hanh theo Théng tu s 16/2021/TT-BXD ngay 20/12/2021 cua Bo
Xay dung.

- QCVN 02:2022/BXD Quy chuan ky thuat quc gia vé sé lieu diéu kién tu
nhién ding trong xay dung ban hanh theo Théng tu sb 02/2022/TT-BXD ngay
26/9/2022 cua Bo Xay dung.

1.2. MUC TIEU CONG TRINH

- Cong trinh dau tu xay dung nham dat duoc cac muc dich sau:
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- Nang cao d6 tin cay cung cap dién, linh hoat trong chuyén d6i phwong thtc cap dién,
tang kha ning hd trg, san tai giira cac duong day, giam ton that dién ning, dap @ng nhu cau
phu tai, dm bao cung cap dién an toan, 6n dinh, nang cao chat luong dich vu khach hang
dang duogc cap dién tir cac duong day 22kV, 35kV sau cac TBA 110kV Ha Trung, Hoang
Hoa, Hodng Hoa 2, Bim Son, Thiéu Yén, Tho Xuan, Thach Thanh, Ngoc Lic, Nhu Thanh,
Bai Tranh, Tinh Gia 2 tinh Thanh Hoa.

- Pap ung dugc 16 trinh phét trién ludi dién thong minh di duge Chinh pha va Tap
doan bién luc Viét Nam phé duyét.

- Nang cao d6 tin cay cung cap dién cho luéi dién khu vuyc.

- Nang cao hiéu suat quan ly van hanh, thuan lgi trong cong tac van hanh, sua chia,
bao dudng va nang cap.

- Giam s6 luong nhan vién van hanh, nang cao nang suat lao dong va giam chi phi van
hanh hé thong.

Tap trung nang cao do tin cay cung cap dién dé PC Thanh Hoa hoan thanh chi tiéu
do tin cay theo ké hoach 5 nim giai doan 2021-2025 véi s6 liéu nhu sau:
Tap trung nang cao do tin cay cung cap dién dé PC Thanh Hoa hoan thanh chi tiéu
d6 tin cay theo ké hoach 5 nam giai doan 2021-2025 véi s6 liéu nhu sau:

PTC trwdc mién triv:

Nam 2021 Nam 2022 Nam 2023 Nam 2024 Nam 2025
Maifi | Saidi Saifi | Maifi Saidi Saifi Maifi Saidi Saifi | Maifi Saidi Saifi | Maifi Saidi Saifi
(lan) | (phat) | (1an) | (1an) | (phat) | (lan) | (lAn) | (phat) | (lan) | (1An) | (phat) | (lan) | (l4n) | (phat) | (l4n)
P
TE 0.65 | 1,8635 | 11.14 | 0.79 | 1,691.3 | 11.9 246 | 4,995.16 | 285 3.05 | 2,70145 | 22.1 4.63 1391 6.54
PTC sau mién trur:
Niam 2021 Nim 2022 Nim 2023 Nam 2024 Nam 2025
Maifi Saidi Saifi Maifi Saidi Saifi Maifi Saidi Saifi Maifi Saidi Saifi Maifi Saidi Saifi
(14n) (phat) | (14n) (lan) (phat) | (1an) (lan) (phat) | (lan) (lan) (phat) | (lan) (lan) (phat | (lan)
PC
T™H 0.07 92.2 1.46 0.06 204.8 1.96 0.44 204.09 2.7 0.37 246.6 2.9 1.37 523 4.19
1.3. QUY MO DU AN

Trién khai MDMC tai 23 16 trung &p 22kV, 35kV sau cac TBA 110kV bao gém cac
16 373E9.52, 373E9.41, 475E9.52, 375E9.37, 373E9.21, 371E9.21, 372E9.21, 475E9.14,
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472E9.14, 474E9.14, 374E9.3, 373E9.38, 373E9.5, 373E9.49, 475EQ.56, 473E9.56,
475E9.23, 471E9.4, 474E9.4, 475E9.4, 375E9.41, 375E9.52, 371E9.41 véi quy mo chinh:

- Xay dung moi 02 doan ndi tong chiéu dai 1,315km st dung cap ngam
Al/XLPE/PVC/DSTA/PVC-W-12,7/22(24)kV-3x400sgmm.
- Lip méi cac thiét bi dong cit, trong do:
+ Thiét bi may cét Recloser 24kV: 9 bo
+ Thiét bj may cat Recloser 35kV: 16 bo
+ Thiét bj LBS 35kV: 02 bd.
+ Thiét bj LBS 24kV: 01 bd
- Lap méi 28 bo Router VPN va xay dung kénh truyén 4G/APN dé két ndi cac
recloser/LBS lap dat méi vé trung tam diéu khién xa Thanh Hoa + quan ly cac bo
Recloser/LBS tai TTDKX va tir TTDKX vé trung tdm giam sét di liéu Tong cong ty theo
quy dinh cua EVNNPC

1.4, NGUON VON THUC HIEN
Ngudn vén: Tir von khau hao co ban va tin dung thwong mai cia NPC
Chu dy an: Cong ty Bién lyc Thanh Hoa.

1.5. PAC PIEM CUA CONG TRINH
- Kiéu: cap ngam 24kV
- S6 mach: 02 mach
- Cap ngam: AI/XLPE/PVC/DSTA/PVC-W-12,7/22(24)kV-3x400sgmm
- Cach dién: Céc vi tri néo str dung chudi néo cach dién thuy tinh cuong luc 22kV,
35kV; CAc vi tri d& str dung st dirng 22kV, 35kV; phu kién di kém hop bo du tiéu chuan.
-Xa, cac két cau thép: Toan bo xa gid duoc ché tao bang thép hinh va dugc ma kém
nhdng néng theo tiéu chuan TCVN 5408:2007, chiéu day ma dam bao >85um .
- Bu 16ng dai 6c xa theo TCVN 1876-76; TCVN 1896 - 76 ciing phai ma kém theo
ding quy dinh da ban hanh.
- Cot dién: Sir dung cac Cot bé tong ly tam cét thép nhom I, duong kinh ngon cot
190mm, chiéu cao cot tir 12m + 16m ché tao theo TCVN 5847: 2016.
Méng cot: Str dung mong khdi bang bé tdng cdt thép dac tai chd, bé tong 16t moéng do bén
M100 (B7,5), bé tong diic mong do bén M150 (B12,5), bé tong chén moéng do bén M200
(B15), gom céc loai méng MT-4, MTK-4, MT-8, MTK-7 duyét theo c4c ban vé& phan
duong day trung thé trong ban vé thiét ké.
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Tiép dia: Kiéu coc tia hdn hop, dién tro tiép dia dam bao theo quy
pham. Toan bo tiép dia dugc ché tao bang thép hinh, nhiing chd tiép xtc va phan hé trén
mat dat phai dwgc ma kém nhing nong theo tiéu chuan TCVN 5408:2007 va son den
phan trong thiy duoc.

Phan Recloser/LBS:

Trién khai MDMC tai 23 16 trung &p 22kV, 35kV sau cac TBA 110kV bao gém cac
16 373E9.52, 373E9.41, 475E9.52, 375E9.37, 373E9.21, 371E9.21, 372E9.21, 475E9.14,
472E9.14, 474E9.14, 374E9.3, 373E9.38, 373E9.5, 373E9.49, 475E9.56, 473E9.56,
475E9.23, 471E9.4, 474E9.4, 475E9.4, 375E9.41, 375E9.52, 371E9.41 véi quy mé chinh:
- Lap mai céc thiét bi dong cat, trong do:
+ Thiét bi may cat Recloser 24kV: 9 bo
+ Thiét bi may cat Recloser 35kV: 16 bo
+ Thiét bi LBS 35kV: 02 bd.
+ Thiét bj LBS 24kV: 01 b
- Lip méi 28 bo Router VPN va xay dung kénh truyén 4G/APN dé két néi céc
recloser/LBS lap dat méi vé trung tam diéu khién xa Thanh Hoéa + quan ly cac bo
Recloser/LBS tai TTDKX va tir TTDKX vé trung tdm giam sét di liéu Tong cong ty theo
quy dinh caia EVNNPC

16. PHAM VI CONG TRINH

Du an duoc xay dung tai cac khu vuc Hoang Tién, Hoang Ho4, Hoang Chau, Hoat
Giang, Linh Toai, Téng Son, Ha Long, Yén Truong, Van Du, Thach Quang, Kién Tho,
Nguyét An, Minh Son, Ngoc Lic, Yén Tho, Thanh Ky, Thuong Ninh, Ho4 Quy, Nhu Xuan,
Thanh Quan, Xuan Binh tinh Thanh Héa.
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CHUONG 2 : CHI DAN KY THUAT
2.1.  YEU CAU CHUNG CUA VAT TU THIET BI LAP TREN LUOI:

2.1.1. Diéu kién ctia moi treong lam viéc:

Nhiét d6 moéi truong 16n nhat 45°C
Nhiét d6 méi truong nho nhat 03°C
Nhiét ¢ moi trudng trung binh nam 25°C
Nhiét d6 trung binh téi da cua day 90°C
Do am cuc dai 100%
Do am trung binh 85%

Burc xa mit troi 1on nhat 1000W/m?
Van téc gi6 16n nhat 35m/s

2.1.2. Diéu kién van hanh ciia hé thong dién:

Dién ap danh dinh (kV) 35 22
Loai hé théng 3 pha 3 day 3 pha 3 day
Ché do ndi dat trung tinh Cach ly N.dat truc tiép
Dién 4p l1am viéc 16n nhat (kV) 40,5/38,5 24
Tan s6 (HZ) 50 50
Chiu dong ngin mach Ién nhat/giay (KA/s)  25/3 25/3
Chiju dong dong ngian mach (kA) 63 63
Chiéu dai dong ro téi thiéu (mm/kV) 25 25

Ghi cha:

- Chiéu dai dong ro cua cach dién d6i véi khu vuc 6 nhidm ning, bui ban, hay & do
cao lp dat Ién hon 1000m c6 thé ting chiéu dai dong rd [én mic 31mm/kV.

- Véi c4c thiét bi lap dat & do cao trén 1000m (hoic ¢ khu vuc thuong xuyén c6 nhiét
d6 moi truong dudi 0°C) dugc thiét ké riéng cho ting khoang cao do lap dit. Khi do cac
tiéu chuan vé muc cach dién, &p luc vo thiét bi, ché d6 1am mat, ... duoc diéu chinh cho
phu hop.

2.1.3. Quy dinh chung khac:

- Bo tiéu chuan ky thuat nay duoc xay dung véi cac yéu cau ky thuat, cong nghé va
cau hinh & mtrc co ban. Trong qua trinh &p dung, ty thudc vao ting diéu kién cu thé cho
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phép lwa chon 4p dung céc tiéu chi & mic cao hon va/hoic bd sung thém cac chirc ning,
thong sb k¥ thuat khac cho pht hop véi yéu cau thyc té.

2.2. CAC YEU CAU VAT TU THIET BI:
*.Céap ngam 3 18, loai chéng thAm nwéc, c6 man chin bing dong:
Al/XLPE/CTS/PVC/DSTA/PVC/W 3x400mm2-12,7/22(24)kV,

a. Piéu kién méi truong 1am viéc caa vat tu thiét bi

Nhiét d6 moi truong 16n nhat 450C

Nhiét d6 méi truong nho nhat 00C

Khi hau Nhiét doi, néng am
Do am cyc dai 100%

Do cao lap dat thiét bj so véi muc nude bién Dén 1000 m

b. Biéu kién van hanh cua hé thong dién

Dién 4p danh dinh cua hé thong (kV)  [22kV 35kV
So do ndi 3 pha 3 day 3 pha 3 day
Noi dat truc tiép hoacTrung tinh céch ly
Ché do ndi dat trung tinh ndi dat lap lai hoic ndi dat qua tro
khang
Dién ap lam viéc Ion nhat caa thiét bi24 38,5
(kV)
Tan s6 (Hz) 50 50

¢. Ching chi chét lugng

Nha san xuét phai c6 chiing chi vé hé thdng quan Iy chat luong (1ISO-9001 hoic twong
duong) duoc &p dung vao nganh nghé san xuat cap ngam, phu kién cap ngam. Nha san xuat
phai c6 phong thir nghiém xuét xuéng vai cac trang thiét bi phuc vu thir nghiém duoc kiém
chuan bai co quan quan ly chét luong.

Nha san xuit phai tuan thi cac quy dinh cua Nha nuéc vé tiét kiém ning luong, an toan
chay nd, méi trudng, s hitu tri tug, nhdn mac v.v.

Yéu cau chung
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1. CAu tric cap

CAu trac co ban tir trong ra ngoai cia cap ngam nhu sau:

a. 03 rudt dan dién chéng thim nuéc.

b.
C.

d.

Lép man chin cua rudt dan dién.
Lop céach dign.

Lép man chin cach dién phai gdm c6 mot 16p ban dan phi kim loai két

hop vai méot 1op kim loai.

e.

2.

Chat don

L4p boc bén trong (inner covering).
Lap boc phan cach (separation sheath).
Ao giap.

Lop vo boc bén ngoai.

Cong nghé san xuat:

Cac 16p man chan ban dan cua ruot din dién, 16p cach dién va man chan ban dan

cua I6p cach dién duoc tao thanh bing phwong phap dun dong thoi trong méi trudng kin
hoic cac cong nghé khac tién tién hon.

3.

bong go61 banh cap (Ruld cap/Tang cap)

Banh cap duoc 1am bang vat lidu bén voi diéu kién thoi tiét ngoai troi ¢ Viét Nam

it nhat 1a 2 nam. Pam bao van chuyén, thi cong khong bi hu hong. Tay nhu cau sir dung

ma quy dinh cu thé cac yéu cau cta banh cap nhu:

duong kinh ngoai téi da, bé rong téi da, cu tao 15 giira cuia banh cap dam bao thuan loi
trong cong tac van chuyén, bao quan va thi cong.

Chiéu dai cap trong mdi banh: Ty nhu cau sir dung ma quy dinh chiéu dai thich
hop, thuan loi trong van chuyén nhung phai han ché tdi da viéc ndi cap.

Pac tinh ky thuat caa cap

1. Ruot dan dién:
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Ru6t dan dién duoc thiét ké bao gom céc vat liéu chdng thdm nuée (water blocking
material) xdm nhap vao bén trong rudt dan. Nguoi mua cé thé quy dinh cu thé vat liéu
chéng tham nuéc.

Ru6t dan dién duoc cAu trdc tir nhidu tao ddng hoic nhdm tiét dién tron duoc van
x0an ddng tdm va nén chat:

Tiét dién danh | Sb tao day tbi thiéu ctia rudt | Dién trd mot chiéu tdi da cua rudt
dinh cuia rudt dan dién dan dién 20°C [[1/km]
dan dién
[mm?] Nhém Pong Nhém Pong
6 K};(A:lr;gg su 6 Khong str dung 308
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
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
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630 53 53 0,0469 0,0283

Nhiét d6 rudt dan 16n nhit cho phép va loai vo boc ngoai dugc st dung:

Nhiét d6 rudt dan 16n nhét trong diéu

Vat liéu vo boc kién lam viéc binh thuong [[IC]

ST2 (loai vo boc trén nén vat liéu PVC) 90

ST7 (loai vo boc trén nén vt liéu PE) 90

2. Man chan ban dan cua rudt dan dién:

Man chén rudt dan phai bang vat liéu phi kim loai va phai bang hop chat ban dan
dang dun, c6 thé duoc dat 1&n trén dai bang ban dan. Hop chit ban dan dang dun phai
duoc gan chat vao cach dién.

3. Lop cach dién:

a.  Lop céach dién duoc dinh hinh bén ngoai I6p man chin ban dan caa rudt
dan dién bang phwong phéap dun.

b.  Vatliéu ciu tao: XLPE hay EPR.

C.  Chiéu day cach dién:

- Danh nghia (tn):

+ D6i voi cap 12,7/22kV: 5,5 mm. + i

véi cap 20/35kV: 8,8mm.
- Chiéu day nhé nhat (tmin) khong duoc thip hon tmin > 0,9 th— 0,1
- Chiéu day 16n nhit (tmax) phai dap Nng (tmax - tmin) / tmax < 0,15 Ghi chu:
tmax VA tmin duge do & cling mot mit cit ngang.

Chiéu day cua I6p phan cach hoic man chin béan dan bat ky trén rudt dan hoic bén
ngoai 16p cach dién khong duoc tinh vao chiéu day cach dién.

d. Phong dién cuc bo va do bén dién ap:

Dién 4p dinh muc 12,7 KV (Uo)/22 kV 20 (Uo)/35 kV
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Dién 4p cao nhit cta hé thong 24 kV 38,5 kV

Phong dién cuc b téi da ¢ 1,73Uo:

- Thir nghiém dién hinh 05 pC 05 pC

- Thir nghiém thuong xuyén 10 pC 10 pC

D9 bén dién ap cach dién tan so6

cong nghiép:
- Thtr nghiém thuong xuyén 3,5Uo trong 05 phat | 3,5U, trong 05 phat
- Thtr nghiém dién hinh 4U, trong 04 gid 4U, trong 04 gid

D) bén dién 4p céch di the
o bén ditn dp cich dign xung (thi | 180
nghiém dién hinh)

e. Nhiét do danh dinh 16n nhat cua rudt dan ddi vai cac vat lidu cach dién:

Nhiét d6 danh dinh 16n nhat ctia rudt dan
[LC]
Vat liéu cach dién ’
Lam viéc Ngan mach (thoi
binh thuong gian toi da 5s)
Polyetylen khau mach (XLPE) 90 250
Cao su etylen propylen (EPR) 90 250
4. Man chin cach dién:
a. Man chin cach dién phai gém c¢6 mot 1op ban dan phi kim loai két hop

VoI

mot 16p kim loai.
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b. Lép phi kim loai phai duge dun truc tiép 1én cach dién cuaa tung 16i va
lam
bang hop chit ban dan co thé boc ra dugc.

C. Trén bé mat ngoai caa phan man chin phi kim loai, chi dan “LOP BAN
DAN: LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN
CONNECTING” duoc in lién tuc bang myc c6 mau twong phan véi mau cia
phan man chan phi kim loai

d. Bén ngoai I6p ban dan dinh hinh bang phwong phap dun c6 boc mot 16p

bang ban dan co tinh trwrong né ¢6 tac dung chong thadm nuéc.

e. Phan kim loai phai dugc &p sét 1én trén phan bang ban dan chéng tham
nudcC.

f.Man chan kim loai phai 1am bang déng gém c6 mot hoic nhiéu dai bang, hoic
mot ludi dan hoic mot 16p soi day dong tam hoic két hop gitra céc soi day va
(c4c) dai bang. Bé rong tdi thiéu cua bang dong: 12,5 mm. Do day tbi thiéu cua
bang dong: 0,127mm. P goi mép cua biang dong > 15% bé rong bang dong.

g. Cac man chan kim loai cua cac 16i phai tiép xdc véi nhau.

h. Ky hiéu phan biét cac 16i cua cap ngam: Ba 16i cua cap ngam s& dugc
phan biét bang cac dii bang mau do, xanh dwong va vang, mdi mau cho mat 16i,
duoc dat phia dudi l6p man chin kim loai.

5. L&p boc bén trong va chat don:

i.Lop boc bén trong dugc tao thanh bang phuong phap dun.

J.Cho phép str dung mat 16p bé thich hop trude khi dun I6p boc bén trong.

K. Vit liéu sir dung 1am 16p boc bén trong va chat don phai thich hop véi
I.nhiét @6 lam viéc cua céap va tuong thich vai vat liu cach dién.

Chiéu day cua Iop vo boc bén trong:

Puong kinh gia dinh ctia dudng tron ngoai tiép
Chiéu day cua 16p boc bén
trong [mm]

3181 [mm]

Lén hon Nho hon va bang
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25 1,0
25 35 1,2
35 45 14
45 60 1,6
60 80 1,8
80 2,0
6. Lop boc phan céch:
a. Khi man chan kim loai va 16p 4o giap 1am bang kim loai khac nhau thi

ching phai duoc phan cach bing vo boc dang dun.
b. Lép boc phan céch nay cd thé thay cho 16p boc bén trong hozc bd sung
thém cho 16p boc bén trong.

C. Khong doi hoi vo boc phan cach khi da sir dung céac bién phap dé dat
dugc do kin nuéc theo chiéu doc trong ving cua céc 16p kim loai.

d. Vit ligu ciu tao: PVC.

e. Chat luong cta loai vat liéu st dung cho 16p vo boc phan cach phai phi

hop véi nhiét d6 lam viéc cua cap.

f.Chiéu day danh nghia cta 16p vo boc phan cach duge lam tron dén 0,1 mm gan
nhat va duoc tinh theo cong thirc 0,02D + 0,6 mm nhung khéng duoc nhé hon 1,2
mm véi D 1a duong kinh gia dinh du6i 16p vo boc phan cach tinh bang milimét.

g. Gi4 tri nho nhat khong dugc nho hon 0,2mm so véi 80% gid tri danh
nghia: tmin > 0,8th — 0,2 (mm).

7. Ao giap:

Ao giap 1am bang kim loai c6 thé 1a mét trong 03 dang sau:
- Ao giap bang soi day det;

- Ao giap bing soi day tron;

- Ao giép bang dai bang kép.
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a. Ao giap bang soi day det hoic tron:

- Ao giap bang soi day phai kin, tirc 1a ¢ khe hé nho nhit giira cac soi day lién
ké. C6 thé sir dung biang quan bang thép ma k&m c6 chiéu day danh nghia tdi
thiéu 1a 0,3 mm quén xoén &c 1én trén o gidp bang soi day thép det va quan Ién
trén 4o giap bang soi day thép tron, néu can thiét.

- Vat liéu:

+ Soi day tron hoic soi day det phai 1a thép ma kém, dong hoic dong trang thiéc,
nhém hoac hop kim nhém.

+ 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.

- Kich thudc danh nghia cia day:

+ Day tron lam &o giap:

Puong kinh gia dinh dudi 16p 4o gidp
(mm] Puong kinh danh dinh tdi thiéu cta day
tron lam &o giap [mm]
Lén hon Nho hon va bang

10 0,8
10 15 1,25
15 25 1,6
25 35 2,0
35 60 2,5
60 3,15

Puong kinh day dung 1am 4o giap khong duogc thap hon gia tri danh nghia 5%.
+ Dbi véi 4o gidp bang soi day det va duong kinh gia dinh bén duéi 4o giap lon
hon 15 mm, chiéu day danh nghia cua soi day det bang thép phai 12 0,8 mm.

Céap c6 duong kinh gia dinh bén duéi 4o giap dén va bang 15 mm khong duoc 1am 40
gidp bang soi day det.

Chiéu day day det dung lam 4o giap khong dugc thip hon gia tri danh nghia 8%.
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b. Ao giap bang dai bang kép:

- Ao giap kiéu dai bang phai dugc quan theo kiéu xoin ¢ thanh hai 16p sao cho

dai bang bén ngoai & Xap xi chinh giita dé 1én khe ho cua dai bang bén trong. Khe

ho giita cac vong lién ké cua tirng dai biang khong duoc vuot quéa 50 % chiéu rong

cua dai bang.

- Vit liéu:

+ Dai bang phai la thép, thép ma kém, nhdm hoac hop kim nhdm. Dai bang thép
phai duoc can néng hoac can ngudi co chat luong thuong pham.

+ Khi lya chon vat liéu cho 4o giap, can phai dac biét luu ¥ dén kha niang bi dn mon

khong chi vi an toan co ma con vi an toan dién.

- Chiéu day danh nghia ctia bang quan ding lam &o giap:

Puong kinh gia dinh dudi 16p ao gia .
g K gla ci op ac glap Chidu day cita d4i bang [mm]
[mm]
) . ) Nhom hodc hop kim

Lén hon Nho hon va bang | Thép hodc thép ma R
nhom

30 0,2 0,5

30 70 0,5 0,5

70 0,8 0,8

Chiéu day danh dinh cua bing quan dung 1am 4o gidp nén chon theo day sau:

+ Bing quan bang thép: 0,2 - 0,5 - 0,8 mm.

+ Bing quan bang nhém va hop kim nhém: 0,5 - 0,8 mm.

Chiéu day bing quin dung lam 4o giap khong duoc thap hon gia tri danh dinh 10%.

8. Lop vo boc bén ngoai:

a. Cép phai c6 mot 16p vo boc bén ngoai dugc dinh hinh bang phuong
phap dun.
b. Vit liéu cau tao: PVC loai ST2 hoic PE loai ST7, do ngudi mua quy

dinh cu thé.
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C. Chiéu day danh dinh cua 16p vé boc bén ngoai duoc 1am tron dén 0,2mm
gan nhét va duoc tinh toan theo cong thirc 0,035D + 1,0mm nhung khong duoc
nho hon 1,8mm véi D 1a duong kinh gia dinh dudi 16p vo boc bén ngoai.

d. Chiéu day nho nhat tai mot diém bat ky phai khong duoc thip hon 85%
gia tri danh dinh véi sai s6 16n nhat 14 0,1 mm.
e. Bén kinh udn cong khi thir nghiém dién hinh: 15x(d+D)[15% véi d 1a

duong kinh rudt dan va D 1a duong Kinh ngoai cta cap.

f.Ky hiéu cép:

Trén mat ngoai cua 16p vé boc bén ngoai, cach khoang 01 mét phai duoc in noi
dong chir: Cép dién ap “12,7/22kV” hoac “20/35kV” + vat liéu cach dién “/” + vat li¢u
cua lop vo boc bén trong + *“/”” + loai va vat liéu lam ao giap + “/” + vat liéu lam vo boc
ngodi + “Cu -” hodc “Al-" + “3x” + tiét dién ruot dan dién st dung cho day pha [mm?]
+ Tén cua nha ché tao + Nam ché tao.

g. Danh dau chiéu dai:
- Soi cap phai dugc danh sé thir tu cach khoang mdi mét chiéu dai. S6 danh dau
khong duoc dai qua 6 chit sb, chiéu cao ciia cac chir s6 nay khong dugc nhé hon 5 mm.

- MJi banh cép co thé bat dau danh dau chiéu dai tir mot s6 nguyén bat ky. Khi
dugc quan vao banh, sé nho nhat s& nam trong cling.

CA4c yéu cau vé thir nghiém

Déi véi cap ngam 22 kV, thir nghiém thudng xuyén va dién hinh dugc thuc hién
day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-2:2014.

Déi véi cap ngam 35 kV, thir nghiém thudng xuyén va dién hinh dugc thuc hién
day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 605022:2014 hoic
IEC 60840-2020.

Truong hop thir nghiém thuong xuyén va dién hinh duoc thyc hién theo IEC
60502-2:2014, cac hang muc thir nghiém dugc thuc hién nhu sau:

1. Thir nghiém thuong xuyén (routine tests):
a. Do dién tro rudt dan.

b. Thir nghiém phong dién cuc bo (6 1,73U0).
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C. Thir nghiém dién 4p (dién &p thir nghiém tan sb cong nghiép 3,5U0 trong
05 phat).
d. Thir nghiém dién trén vo cap (Electrical test on oversheath of the cable).

2. Thtr nghiém dién hinh (type test):
a. Thir nghiém dién tuan tu theo cac budc sau:

- Thu nghiém udn, tiép theo la thir nghiém phong dién cuc bd. Cuong dd phong
dién (¢ 1,73U0) phai dugc ghi lai.

- Do tgll.
- Thu nghiém chu ky nhiét, tiép theo 1a thir nghiém phong dién cuc bo.
- Cuong do phong dién (6 1,73U0) phai duogc ghi lai.

- Thu nghiém xung, tiép theo Ia thir nghiém dién 4p tan sé cong nghiép (dién &p
thir nghiém tan s cong nghiép 3,5U0 trong 15 phut).

- Thu nghiém dién ap trong 4 gio (dién ap thir nghiém tan sé céng nghiép 4Uo).

b. Thir nghiém khéng dién: - Po chiéu day cach dién.
- Po chiéu day cua vo boc phi kim loai (bao gdm I6p vo boc phan cach dugc tao
thanh bang phuong phap dun nhung khong duoc ké 16p boc bén trong).

- Tht nghiém dé xac dinh tinh chat co hoc cua cach dién truéc va sau khi 130 hoa.
- Thu nghiém dé xac dinh tinh chat co ctia vo boc trude va sau khi ld0 hoa.

- Thu nghiém 140 héa bd sung trén cac manh cap hoan chinh.

- Thu nghiém tén hao khéi lwong cua vé boc PVC loai ST2.

- Thu nghiém nén ¢ nhiét do cao trén cach dién va vo boc phi kim loai.

- Thu nghiém tinh khang nit cua vo boc PVC (thtr nghiém soc nhiét-heat shock
test).

- Thu nghiém tinh khang 6z6n cua cach dién EPR.
- Thwr nghiém kéo gidn trong 10 nhiét cua cach dién EPR va XLPE (hot set test).
- Thu nghiém hép thu nuéc cua cach dién (water absorption).

- Thu nghiém chay lan trén mot cap (dbi vai vo boc loai ST2).
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- Do ham lugng bot than den cta vo boc ngoai PE (vo boc loai ST7).
- Thu nghiém d6 co ngdt cia cach dién XLPE (shrinkage test).
- Thu nghiém dd co ngét dbi vai vo boc ngoai PE (shrinkage test).
- Thu nghiém tinh béc duge ddi véi man chin cach dién.
- Thu nghiém chdng thim nudc.
6.2.2 Pau cap ngam trung thé sir dung ngoai troi
Yéu cau chung
1. Cu trdc
Loai: Co ngudi, co ndng, st dung ngoai troi.

Dau cap 24 kV c6 thé dung dé du ndi ca hai loai cap ngam 24 kV cach dién XLPE
hay EPR dén thanh cai dong, dudng day trén khong va cap ngam.

Hop dau céap bao gom:

- Tat ca cAc vat tu can thiét d&é khdi phuc lai cac 16p ciia cap ngam nhu 16p man chan
161, cach dién, man chin cua cach dién, 16p boc bén trong, 16p boc phan céch, 16p
giap bao vé va lép vo ngoai nham dam bao cau triic phan dau cap twong duong voi
cau trlic cap duoc dau nbi.

- Chiéu dai cua phan day tiép dia toi thiéu 1a 600mm. Tong tiét dién cua cac day tiép
dia t6i thiéu bang tong tiét dién man chan dong cua cac 16i.

- Céc vai lam sach va dung m6i lam sach.

- Pau cép sau khi lap dat c6 thé van hanh ngay sau khi hoan tat lap dat.

MJ3i hop dau dap duoc dong goi trong hop riéng biét. Bén trong hop phai c6 danh
muc chi tiét trinh bay loai va sé luong vat tur mdi loai bén trong hop va ban hudng dan
lip dat dau cép.

2. Quy cach ky thuat caa cap dung dau ndi:

Loai: 24kV hoac 35kV-3x25, 3x35, 3x50, 3x70, 3x95, 3x120, 3x150, 3x185,

3x240, 3x300, 3x400 mm?, 1x25, 1x35, 1x50, 1x70, 1x95, 1x120, 1x150, 1x185, 1x240,
1x300, 1x400, 1x500, 1x630 mm? duoc san xuat theo IEC 60502-2.

Vit liéu 1am 15i cap: Bong

Vit ligu cach dién: XLPE, EPR
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Do day cua lop cach dién:
- Déi vai cap 12,7(Uo)/22kV: 5,5 mm.
- Déi véi cap 20(Uo)/35kV: 8,8 mm.
Nguoi mua phai mé ta cy thé man chin kim loai (bang dong hay soi dong) va tiét
dién cua loai cap can dau ndi khi mua sam.
Lop giap: Theo IEC 60502-2.
2.2.1. Day nhom I6i thép:

- Tiéu chuan ché tao va thir nghiém: TCVN 5064:1994/SP1:1995, TCVN 6483:1999,
IEC 61089:1997.

- T4t ca cac day nhom I8i thép (tran) déu phai dién day ma trung tinh theo nguyén tac
sau:

+ Pdi v6i day dan c6 1 16p nhom: Dién m& trir bé mat ngoai ctia 16p nhom.
+ Pdi voi day din ¢ 2 16p nhom tro 1én: Dién md toan bo trir 16p nhom ngoai
cung.

+ Lép md phai dong déu, khong co chd khuyét trong sudt chiéu dai day dan, khong
chtra cac chit doc hai cho moi trudng.

+ Nhiét do chay giot cia md khong duéi 105°C.

Dinh murc khdi luong md dbi voi timg loai day 4p dung theo bang sau:

Két cau day din
Mt ciat danh S6 s¢i x P.kinh (mm) Khéi lwong mé(kg/km)
dinh (mm?) N A .
Phan nhdém Phan thép
70/11 6 x 3,80 1x 3,80 6,6
120/19 26 x 2,40 7x1,85 12,5
150/19 24/2.,8 7/1,85 154
150/24 26 x 2,70 7x2,10 15,8
185/24 24/3,15 7/2,10 19,1

- Céc loai day khéc véi trong bang c6 thé can cir két cau 18i thép (so soi x duong kinh)

dé quy do6i twong dwong, ndi suy tuyén tinh.

- Kiém tra khéi luong mé, do dong déu va nhiét do chay giot cia ma bao vé theo

TCVN 2697-78.

- L6 day dan phai duoc bao goi, ghi nhan theo TCVN 4766-89.
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b. Yéu cau vé thir nghiém:

- M6t s6 chi tiéu quan trong khi thir nghiém dién hinh d6i véi day boc XLPE/PVC:

+ Cac mdi ndi trén cac soi nhom:;

+ Céc duong cong tng suit — bién dang;

+ Do bén kéo dut day.

+ Co tinh ctia soi thép (D0 gidn dai, ing suit kéo dut, Gmg suat 1% ...).

+ D gian dai cia sgi nhom

- Mot s6 chi tiéu quan trong khi thir nghiém mau déi véi day nhom 18i thép:

+ Tiét dién cac soi nhdm, thép

+ P06 bam dinh va chiéu day 16p ma k&m cua 151 thép (ham luong kém)
+ Co tinh ctia soi thép (D0 gidn dai, ing suit kéo dut, Gmg suat 1% ...).
+ D3 gian dai cia sgi nhom

+ S6 1an bé cong soi nhom

+ Pién trd 1 chiéu ¢ 200C

+ Boi s6 budc xoan ting 16p

+ Khéi luong md/km trong ddy dan

+ Nhié¢t d0 chay giot ciia mo

- Céc hang muc can kiém tra khi giao nhan hang hoa, truéc khi lp dat:

ri).

+ Cac thong sb trén 16 quén.

+ Tiét dién cac soi nhom, thép (Bing panme, thudc kep chuyén dung, ...).
+ Pién tro 1 chiéu ddy dan (Bang cau do).

+ Boi s6 bude xodn ting 16p (Pém bang mat).

+ Kiém tra d6 ddng déu va phu kin ctia 16p m& bao vé 15 thép (Tach 16p
~3m va kiém tra bang mat).

+ Kiém tra d0 maoi cua soi nhdm, soi thép (Bang mat, yéu cau sang déu, khong han

c. Thong sb ky thuit chi tiét day

TT

M6 ta Pon vi Yéu cau
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1 | Nuéc san xuat Néu rd
2 | Hang san xuat Néu rd
? TCVN 5064:1994/SD1:1995,
3 Tiéu chuan ap dung TCVN 6483:1999, IEC
61089:1997.

4 | Loai day dan mm?
ACSR 35/6,2 mm? 35/6,2
ACSR 50/8 mm? 50/8
ACSR 70/11 mm? 70/11
ACSR 70/72 mm? 70/72
ACSR 95/16 mm? 95/16
ACSR 95/141 mm? 95/141
ACSR 120/19 mm? 120/19
ACSR 120/27 mm? 120/27
ACSR 150/19 mm? 150/19
ACSR 150/24 mm? 150/24
ACSR 150/34 mm? 150/34
ACSR 185/24 mm? 185/24
ACSR 185/29 mm2 185/29
ACSR 185/43 mm2 185/43
ACSR 240/32 mm2 240/32
ACSR 240/39 mm2 240/39
ACSR 240/56 mm?2 240/56
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5 | Mat cat tinh toan mm?2 Néu ré
6 Sé_ lwong soi va duong kinh 1

soi

6.1 |Phan nhdm
ACSR 35/6,2 mm 6/2,8(0,04)
ACSR 50/8 mm 6/3,2 (x0,04)
ACSR 70/11 mm 6/3,8 (+0,04)
ACSR 70/72 mm 18/2,2 (x0,04)
ACSR 95/16 mm 6/4,5 (£0,05)
ACSR 95/141 mm 24/2,2 (+0,05)
ACSR 120/19 mm 26/2,4 (+0,03)
ACSR 120/27 mm 30/2,20 (+0,03)
ACSR 150/19 mm 24/2,8 (+0,04)
ACSR 150/24 mm 26/2,7 (£0,04)
ACSR 150/34 mm 30/2,50 (£0,04)
ACSR 185/24 mm 24/3,15 (£0,04)
ACSR 185/29 mm 26/2,98 (+0,04)
ACSR 185/43 mm 30/2,80 (£0,04)
ACSR 240/32 mm 24/3,6 (£0,04)
ACSR 240/39 mm 26/3,4 (+0,04)
ACSR 240/56 mm 30/3,2 (£0,04)

6.2 | Phan thép
ACSR 35/6,2 mm 1/2,8 (+0,07)
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 50/8 mm 1/3,2 (£0,07)
ACSR 70/11 mm 1/3,8 (+0,08)
ACSR 70/72 mm 19/2,2 (x£0,08)
ACSR 95/16 mm 1/4,5 (£0,08)
ACSR 120/19 mm 7/1,85 (x0,06)
ACSR 120/27 mm 7/2,20 (x0,06)
ACSR 150/19 mm 7/1,85 (x0,06)
ACSR 150/24 mm 7/2,1 (£0,06)
ACSR 150/34 mm 7/2,50 (x0,06)
ACSR 185/24 mm 7/2,10 (+0,06)
ACSR 185/29 mm 7/2,30 (£0,06)
ACSR 185/43 mm 7/2,80 (x£0,06)
ACSR 240/32 mm 7/2,40 (+0,06)
ACSR 240/39 mm 7/2,65 (0,06)
ACSR 240/56 mm 7/3,2 (x0,06)
7 | S6 lop day
7.1 | Phan nhoém (sé l16p xoan)

ACSR 35, 50, 70, 95 Lop 1
ACSR 120, 150, 185, 240, 300, Lép 5
400/64

ACSR 330/30; 330/43; 400/18 Lop 3
ACSR 400/22 Lop 4
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

Boi s6 budc xoin cac lop
nhém:
ACSR 35, 50, 70, 95 Lop 1: 10-15
ACSR 120, 150, 185, 240, 300, Lop 1:10-18
400/64 Lép 2: 10-15
Lép 1: 10-18
ACSR 330/30; 330/43; 400/18 Lop 2: 10-16
Lép 3: 10-15
Lép 1: 10-18
L6p 2: 10-16
ACSR 400/22
Lép 3: 10-15
L6p 4: 10-15
7.2 | Phan thép (sb lop xo4n)
ACSR 35, 50, 70/11, 95/16 Lop -
ACSR 120, 150, 185, 240 Lop 1
ACSR 70/72; 300/66; 400/93 Lop 2
ACSR 95/141; 185/128; Ls 3
300/204 P
Boi s budc xoan cac 16p thép:
ACSR 120, 150, 185, 240 L6p 1 (6 soi): 14-28
Lop 1 (6 soi): 14-28
ACSR 70/72; 300/66; 400/93 )
Lop 2 (12 soi): 12-26
Lép 1 (6 soi): 14-28
ACSR 95/141; 185/128,; , o\
300/204 Lop 2 (12 soi): 12-26
Lép 3 (18 soi) 1 12-25
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

Lop 1 (6 soi): 14-28
Lop 2 (12 sgi): 12-26
Lép 3 (18 soi) : 12-25
Lop 4 (24 soi): 11-24
8 | Chiéu bén day 16p ngoai cing Chiéu phai
9 buong kinh ngoai cua day sau

khi bén (tinh toan)

ACSR 35/6,2 mm 8,4

ACSR 50/8 mm 9,6

ACSR 70/11 mm 11,4

ACSR 70/72 mm 0

ACSR 95/16 mm 13,5

ACSR 95/141 mm 0

ACSR 120/19 mm 15,2

ACSR 120/27 mm 15,4

ACSR 150/19 mm 16,8

ACSR 150/24 mm 17,1

ACSR 150/19 mm 16,8

ACSR 150/24 mm 17,1

ACSR 150/34 mm 17,5

ACSR 185/24 mm 18,9

ACSR 185/29 mm 18,8

ACSR 185/43 mm 19,6
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI

(MDMC) NAM 2026

ACSR 240/32 mm 21,6
ACSR 240/39 mm 21,55
ACSR 240/56 mm 22,4
10 Krjéi lugng day dan khéng ké

mo

ACSR 35/6,2 Kg/km ~ 148
ACSR 50/8 Kg/km ~ 195
ACSR 70/11 Kg/km ~ 276
ACSR 70/72 Kg/km ~ 754
ACSR 95/16 Kg/km ~ 385
ACSR 95/141 Kg/km ~1.354
ACSR 120/19 Kg/km ~471
ACSR 120/27 Kg/km ~ 528
ACSR 150/19 Kg/km ~ 554
ACSR 150/24 Kg/km ~ 599
ACSR 150/34 Kg/km ~ 675
ACSR 185/24 Kg/km ~ 705
ACSR 185/29 Kg/km ~728
ACSR 185/43 Kg/km ~ 846
ACSR 240/32 Kg/km ~ 9021
ACSR 240/39 Kg/km ~ 953
ACSR 240/56 Kg/km ~ 1106

11 | Khéi lugng m&
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 35/6,2 Kg/km >3,6
ACSR 50/8 Kg/km >4,7
ACSR 70/11 Kg/km > 6,6
ACSR 70/72 Kg/km >19,2
ACSR 95/16 Kg/km >9,3
ACSR 95/141 Kg/km >30,7
ACSR 120/19 Kg/km >12,5
ACSR 120/27 Kg/km >13,9
ACSR 150/19 Kg/km >15,4
ACSR 150/24 Kg/km >15,8
ACSR 150/34 Kg/km >17,9
ACSR 185/24 Kg/km > 19,1
ACSR 185/29 Kg/km >19,3
ACSR 185/43 Kg/km >22,5
ACSR 240/32 Kg/km >24,1
ACSR 240/39 Kg/km >25,2
ACSR 240/56 Kg/km >29,4
12 | Luc kéo dut
ACSR 35/6,2 N > 13524
ACSR 50/8 N >17112
ACSR 70/11 N > 24130
ACSR 70/72 N > 96826
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 95/16 N > 33369
ACSR 95/141 N > 180775
ACSR 120/19 N >41521
ACSR 120/27 N > 49495
ACSR 150/19 N > 46307
ACSR 150/24 N > 52279
ACSR 150/34 N > 62643
ACSR 185/24 N > 58075
ACSR 185/29 N > 62055
ACSR 185/43 N > 77767
ACSR 240/32 N >75050
ACSR 240/39 N >80895
ACSR 240/56 N >98253

13 bién tro 1 chiéu cua day ¢

200C

ACSR 35/6,2 Q/km <0,7774
ACSR 50/8 Q/km <0,5951
ACSR 70/11 Q/km <0,4218
ACSR 70/72 Q/km <0,4194
ACSR 95/16 Q/km <0,3007
ACSR 95/141 Q/km <0,3146
ACSR 120/19 Q/km <0,2440
ACSR 120/27 Q/km <0,2531
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 150/19 Q/km <0,2046
ACSR 150/24 Q/km <0,2039
ACSR 150/34 Q/km <0,2061
ACSR 185/24 Q/km <0,1540
ACSR 185/29 Q/km <0,1591
ACSR 185/43 Q/km <0,1559
ACSR 240/32 Q/km <0,1182
ACSR 240/39 Q/km <0,1222
ACSR 240/56 Q/km <0,1197
14 Dong dién cho phép ngf)z‘ii' Erc‘ri(
Theo quy pham trang bi dién)
ACSR 35/6,2 A > 175
ACSR 50/8 A >210
ACSR 70/11 A > 265
ACSR 70/11 A >0
ACSR 95/16 A > 330
ACSR 95/141 A >0
ACSR 120/19 A >390
ACSR 120/27 A > 375
ACSR 150/19 A > 450
ACSR 150/24 A > 450
ACSR 150/34 A > 450
ACSR 185/24 A > 520
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 185/29 A >510
ACSR 185/43 A > 515
ACSR 240/32 A > 605
ACSR 240/39 A >610
ACSR 240/56 A >610
15 Y&u cau d6i voéi ting soi day
nhom trudc khi bén
15.1 | Loai nhdm theo tiéu chuan IEC61089; TCVN 5064-94
15.2 | Do gian dai tuong doi

ACSR 35/6,2 % > 1,6
ACSR 50/8 % >1,7
ACSR 70/11 % >1,8
ACSR 70/72 % > 1,5
ACSR 95/16 % >2,0
ACSR 95/141 % >1,5
ACSR 120/19 % > 1,5
ACSR 120/27 % >1,5
ACSR 150/19 % > 1,6
ACSR 150/24 % > 1,6
ACSR 150/34 % >1,5
ACSR 185/24 % > 1,7
ACSR 185/29 % > 1,6
ACSR 185/43 % > 1,6
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 240/32 % >1,8
ACSR 240/39 % > 1,7
ACSR 240/56 % >1,7
15.3 | Suét kéo dut sgi nhom
ACSR 35/6,2 N/mm2 > 170-5%
ACSR 50/8 N/mm2 > 165-5%
ACSR 70/11 N/mm2 > 160-5%
ACSR 70/72 N/mm2 > 180-5%
ACSR 95/16 N/mm2 > 160-5%
ACSR 95/141 N/mm2 > 180-5%
ACSR 120/19 N/mm2 > 175-5%
ACSR 120/27 N/mm2 >180-5%
ACSR 150/19 N/mm2 > 170-5%
ACSR 150/24 N/mm2 > 170-5%
ACSR 150/34 N/mm2 >175-5%
ACSR 185/24 N/mm2 > 165-5%
ACSR 185/29 N/mm2 >170-5%
ACSR 185/43 N/mm2 >165-5%
ACSR 240/32 N/mm2 >160-5%
ACSR 240/39 N/mm2 >165-5%
ACSR 240/56 N/mm2 >165-5%
16 Yé_u (iﬁu d6i soi day thép trudce
khi bén
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

161 U’rjg suat 1% gién dai cua soi

thép

ACSR 35/6,2 N/mm2 > 1137
ACSR 50/8 N/mm2 > 1098
ACSR 70/11 N/mm2 > 1098
ACSR 70/72 N/mm2 > 1166
ACSR 95/16 N/mm2 > 1098
ACSR 95/141 N/mm2 > 1166
ACSR 120/19 N/mm2 > 1166
ACSR 120/27 N/mm2 > 1166
ACSR 150/19 N/mm2 > 1166
ACSR 150/24 N/mm2 > 1166
ACSR 150/34 N/mm2 > 1166
ACSR 185/24 N/mm2 > 1166
ACSR 185/29 N/mm2 > 1166
ACSR 185/43 N/mm2 > 1137
ACSR 240/32 N/mm2 >1166
ACSR 240/39 N/mm2 > 1137
ACSR 240/56 N/mm2 > 1098

16.2 | Suat kéo dirt soi thép

ACSR 35/6,2 N/mm2 >1274-5%
ACSR 50/8 N/mm2 >1274-5%
ACSR 70/11 N/mm2 >1176-5%
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 70/72 N/mm2 >1313-5%
ACSR 95/16 N/mm2 >1176-5%
ACSR 95/141 N/mm2 >1313-5%
ACSR 120/19 N/mm2 >1313-5%
ACSR 120/27 N/mm2 >1313-5%
ACSR 150/19 N/mm2 >1313-5%
ACSR 150/24 N/mm2 >1313-5%
ACSR 150/34 N/mm2 >1313-5%
ACSR 185/24 N/mm2 >1313-5%
ACSR 185/29 N/mm2 >1313-5%
ACSR 185/43 N/mm2 >1274-5%
ACSR 240/32 N/mm2 >1313-5%
ACSR 240/39 N/mm2 >1313-5%
ACSR 240/56 N/mm2 >1274-5%
16.3 :hhéii luong 16p ma kém nhé
ACSR 35/6,2 G/m2 > 230
ACSR 50/8 G/m2 > 230
ACSR 70/11 G/m2 > 250
ACSR 70/72 G/m2 > 190
ACSR 95/16 G/m2 > 250
ACSR 95/141 G/m2 > 190
ACSR 120/19 G/m2 > 190
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 120/27 G/m2 > 190
ACSR 150/19 G/m2 > 190
ACSR 150/24 G/m2 > 190
ACSR 150/34 G/m2 > 230
ACSR 185/24 G/m2 > 190
ACSR 185/29 G/m2 > 190
ACSR 185/43 G/m2 >230
ACSR 240/32 G/m2 >230
ACSR 240/39 G/m2 >230
ACSR 240/56 G/m2 > 230

Bién ban thir nghiém dién hinh,

17 : A
thtr nghiém thuong xuyén

Pay du

C6 xé&c nhan cua khach hang vé
viéc sir dung thanh céng hang
hoa chao thau, chirng minh

18 | hang ho4 chao thau da duoc su Co
dung thanh cbng 2 cbng trinh
t6i thiéu 02 nam trén ludi dién
Viét Nam.

2.2.2. Day nhom 16i thép boc cach dién XLPE/HDPE:

1. Yéu ciu k§y thuit:

- Tiéu chuan ché tao va thir nghiém: IEC60502, TCVN 5844:1994, TCVN
5935:2013. Phan 16i dan dién &p dung nhu day nhom 161 thép thong thuong, khong c6 md
va khong can chong tham doc.

- Cau truc ddy boc céac 16p tir trong ra ngoai nhu sau:

+ L06i dan dién: Day nhom 13i thép, soi thép ma kém;

+ L&p ban dan trong (d6 day >0,3mm);

+ Lép cach dién XLPE (dun ép dong thoi véi Lop ban dan trong). Do day tdi thiéu
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

2,5mm cho DDK 22kV va 4,3mm cho DDK 35kV;
+ L&p ngoai cing: Nhwa HDPE, mau den, ham luong cacbon >2%, d6 day téi thiéu

1,8mm cho tat ca cac loai day boc.

- Trén Lép vo boc bén ngoai phai co ghi lién tuc cac thong sé dudi ddy bang chir
dap noi1 hoac in muc khong phai trén bé mat:

+ Hang san xuét

+ Nam san xudt (ghi 4 chit s6)

+ Tiét dién va chat liéu mot dan

+ Ky hiéu cap theo tung Lép, c6 d0 day cua Lép XLPE

Vi du: AC95/16-XLPE2.5/HDPE

AC120/27-XLPE4.3 /HDPE

+S6 dém don vi mét.

- L6 day boc phai dugc bao goi, ghi nhan theo TCVN 4766-89.

2. Yéu céu vé thir nghiém:

- Mot s6 chi tiéu quan trong khi thir nghiém méu ddi v6i day boc XLPE/HDPE:

+ Tiét dién cac soi nhom, thép.

+ Boi s6 bude xodn cua cac 16p.

+ Chiéu day Lép ma kém cia 15i thép.

+ Co tinh cta soi thép (Do gidn dai, ing suat kéo dut, tmg suat 1% ...).

+ Dién trd 1 chiéu mot dan ¢ 20°C.

+ S8 lan bé cong cla soi nhém.

+ Do gian dai ctia sgi nhom.

+ Chiéu day va co tinh cua 16p cach dién chinh XLPE.

+ Céc chi tiéu vé 13o hoa ciia 16p XLPE va HDPE.

+ Chi tiéu thir nghiém dién 4p xoay chiéu tan sé 50Hz (1 phut): Dbi voi diy boc cho
DDK 22kV: bién ap thtr nghiém 20kV.

+ Ham lugng cacbon cta Lép HDPE.

+ Céc chi tiéu vé co tinh ctia L6p HDPE nhu sau:

Ung suat kéo dirt trudc >22Mpa

Do gidn dai twong ddi trude 130 hoa >400%

Do gidn dai twong ddi sau 1o hoa >300%

Ty trong tiéu chuan: 0,95kg/dm?
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI

(MDMC) NAM 2026

- Céc hang muc can kiém tra khi giao nhan hang héa, trudc khi lap dat:

+ Tiét dién cac soi 161 (Bang Panme, thuéc kep chuyén dung, ...)

+ Chiéu day cac Lép cach dién (Bang thudc kep)

+ Pién tr¢ 1 chiéu mot dan (Bang cau do, do Im va/hodc ca cudn)

+ Céach dién (Megadm, may thir cao 4p, hodc tiy diéu kién cua DV thi nghiém)

+ Kiém tra d0 moéi cua s¢i 18i (Bing mat, yéu cau sang déu, khong han ri hay 1an

tap cht)
Yéu cau Yéu cau
TT Mo ta Pon vi
Ludi 22kV Ludi 35kV
1 Nh? Sa? X“af,’ Néu cu thé Néu cu thé
Nuoc san xuat
Nam san xuat Néu cu thé Néu cu thé
M4 hiéu Néu cu thé Néu cu thé
TCVN TCVN
Tiéu chuin & 5064:1994/SDB1:1995, 5064:1994/SDB1:1995,
2 dun anap TCVN 6483:1999, IEC | TCVN 6483:1999, IEC
ung 61089:1997, 61089:1997,
5935:2013 5935:2013
3 Loai day dan mm2
ACSR 35/6,2 mm?2 35/6,2 35/6,2
ACSR 50/8 mm?2 50/8 50/8
ACSR 70/11 mm?2 70/11 70/11
ACSR 70/72 mm?2 70/72 70/72
ACSR 95/16 mm?2 95/16 95/16
ACSR 95/141 mm?2 95/141 95/141
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 120/19 mm?2 120/19 120/19
ACSR 120/27 mm?2 120/27 120/27
ACSR 150/19 mm?2 150/19 150/19
ACSR 150/24 mm?2 150/24 150/24
ACSR 150/34 mm?2 150/34 150/34
ACSR 185/24 mm?2 185/24 185/24
ACSR 185/29 mm?2 185/29 185/29
ACSR 185/43 mm?2 185/43 185/43
ACSR 240/32 mm?2 240/32 240/32
ACSR 240/39 mm?2 240/39 240/39
ACSR 240/56 mm?2 240/56 240/56
Do day danh
5 dinh cua lop mm >0,3 >0,3
ban dan trong
6 Loai vat liéu XLPE
cach dién XLPE
b6 day danh
dinh cua lop 2.5 4.3
cach dién mm
7 | Loalvatlicu HDPE HDPE
cua vo boc
Ham luong
cacbon cua vo >2% >2%
boc
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

bo day danh
dinh 16p vo boc
ACSR 35, 50, > 1.8 mm
70, 95, 120, 150 -
ACSR 35, 50, ~18
70, 95, 120 = 5o mm
ACSR 185 >1,9 mm
ACSR 150, ~ 1.9 mm
185/29 -
ACSR 185 (trir
>2.0
185/29) = &0 m
ACSR 240 >2,0 mm >2,0 mm
M3t cét tinh : :
8 sheatiin N&u cu thé N&u cu thé
toan mm?2
S6 luong soi va
9 duong kinh 1
Soi
9.1 Phan nhém
ACSR35/6,2 | mm 6/2,8(+0,04) 6/2,8(+0,04)
ACSR 50/8 mm 6/3,2 (+0,04) 6/3,2 (+0,04)
ACSR70/11 | mm 6/3,8 (+0,04) 6/3,8 (+0,04)
ACSR70/72 | mm 18/2,2 (+0,04) 18/2,2 (+0,04)
ACSR 95/16 mm 6/4,5 (£0,05) 6/4,5 (£0,05)
ACSR95/141 | mm 24/2,2 (+0,05) 24/2,2 (+0,05)
ACSR 120/19 | mm 26/2,4 (+0,03) 26/2,4 (+0,03)
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 120/27 | mm 30/2,20 (+0,03) 30/2,20 (+0,03)
ACSR 150/19 | mm 24/2,8 (+0,04) 24/2,8 (+0,04)
ACSR 150/24 | mm 26/2,7 (+0,04) 26/2,7 (+0,04)
ACSR 150/34 | mm 30/2,50 (+0,04) 30/2,50 (+0,04)
ACSR 185/24 | mm 24/3,15 (+0,04) 24/3,15 (+0,04)
ACSR 185/29 | mm 26/2,98 (+0,04) 26/2,98 (+0,04)
ACSR 185/43 | mm 30/2,80 (+0,04) 30/2,80 (+0,04)
ACSR 240/32 | mm 24/3,6 (+0,04) 24/3,6 (+0,04)
ACSR 240/39 | mm 26/3,4 (+0,04) 26/3,4 (+0,04)
ACSR 240/56 | mm 30/3,2 (+0,04) 30/3,2 (+0,04)
9.2 Phan thép
ACSR35/6,2 | mm 1/2,8 (+0,07) 1/2,8 (+0,07)
ACSR50/8 | mm 1/3,2 (+0,07) 1/3,2 (+0,07)
ACSR70/11 | mm 1/3,8 (+0,08) 1/3,8 (+0,08)
ACSR70/72 | mm 19/2,2 (+0,08) 19/2,2 (+0,08)
ACSR95/16 | mm 1/4,5 (+0,08) 1/4,5 (+0,08)
ACSR120/19 | mm 7/1,85 (0,06) 7/1,85 (0,06)
ACSR 120/27 | mm 712,20 (0,06) 7/2,20 (0,06)
ACSR 150/19 | mm 7/1,85 (+0,06) 7/1,85 (+0,06)
ACSR 150/24 | mm 7/2,1 (+0,06) 7/2,1 (+0,06)
ACSR 150/34 | mm 7/2,50 (0,06) 7/2,50 (+0,06)
ACSR 185/24 | mm 7/2,10 (0,06) 7/2,10 (0,06)
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 185/29

mm

712,30 (+0,06)

712,30 (+0,06)

ACSR 185/43

mm

712,80 (+0,06)

712,80 (+0,06)

ACSR 240/32

mm

7/2,40 (0,06)

7/2,40 (0,06)

ACSR 240/39

mm

712,65 (+0,06)

712,65 (+0,06)

ACSR 240/56

mm

7/3,2 (+0,06)

7/3,2 (+0,06)

10

s6 lop day

10.1

Phan nhém (sb
16p x04n)

ACSR 35, 50,
70, 95

Lop

ACSR 120,
150, 185, 240,
300, 400/64

Lép

ACSR 330/30;
330/43; 400/18

Lép

ACSR 400/22

Lép

Boi s6 budc
x0an cac 16p
nhom:

ACSR 35, 50,
70, 95

Lép 1: 10-15

Lép 1: 10-15

ACSR 120,
150, 185, 240,
300, 400/64

Lop 1: 10-18
Lop 2: 10-15

Lop 1: 10-18
Lop 2: 10-15

ACSR 330/30;
330/43; 400/18

Lép 1: 10-18
Lép 2: 10-16

Lép 1: 10-18
Lép 2: 10-16
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI

(MDMC) NAM 2026

Lép 3: 10-15 Lép 3: 10-15
Lop 1: 10-18 Lop 1: 10-18
Lép 2: 10-16 Lép 2: 10-16
ACSR 400/22
Lép 3: 10-15 Lép 3: 10-15
Lop 4: 10-15 Lop 4: 10-15
102 Pha}n thef) (so
I6p x0an)
ACSR 35, 50, L
70111, 9516 | P
ACSR 120, ,
150,185,240 | P 1 :
ACSR 70/72; ,
300/66; 400/93 | P 2 2
ACSR 95/141;
185/128; Lop 3 3
300/204
Boi s6 budc
x0an cac 16p
thep:
ACSR 120, . N . .
150, 185, 240 Lép 1 (6 s0i): 14-28 | Lép 1 (6 soi): 14-28
ACSR 70/72: Lop 1 (6 soi): 14-28 Lop 1 (6 soi): 14-28
300/66; 400/93 Lép 2 (12 sqi): 12-26 | Lop 2 (12 soi): 12-26
185/128; Lop 2 (12 soi): 12-26 Lop 2 (12 soi): 12-26
300/204 L6p 3 (18 soi) : 12-25 | Lép 3 (18 soi) : 12-25
Lop 1 (6 soi): 14-28 Lop 1 (6 soi): 14-28
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

Léop 2 (12 soi): 12-26 Lop 2 (12 soi): 12-26
Lop 3 (18 soi) - 12-25 | Lop 3 (18 soi) : 12-25
Lop 4 (24 soi): 11-24 | Lép 4 (24 soi): 11-24
11 IC; z'i::aelnciié Chidu phai Chidu phai
buong kinh
12 ngoai cf_la day
sau khi bén
(tinh toan)
ACSR 35/6,2 mm 8,4 8,4
ACSR 50/8 mm 9,6 9,6
ACSR 70/11 mm 11,4 11,4
ACSR 70/72 mm 0 0
ACSR 95/16 mm 13,5 13,5
ACSR 95/141 mm 0 0
ACSR 120/19 mm 15,2 15,2
ACSR 120/27 mm 15,4 15,4
ACSR 150/19 mm 16,8 16,8
ACSR 150/24 mm 17,1 17,1
ACSR 150/19 mm 16,8 16,8
ACSR 150/24 mm 17,1 17,1
ACSR 150/34 mm 17,5 17,5
ACSR 185/24 mm 18,9 18,9
ACSR 185/29 mm 18,8 18,8
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 185/43 mm 19,6 19,6
ACSR 240/32 mm 21,6 21,6
ACSR 240/39 mm 21,55 21,55
ACSR 240/56 mm 22,4 22,4
13 Khoi lugng day
dan

ACSR 35/6,2 | Kg/km ~ 367 ~ 425

ACSR 50/8 Kg/km ~434 ~ 496
ACSR 70/11 Kg/km ~ 550 ~ 616
ACSR 70/72 | Kg/km ~0 ~0
ACSR 95/16 Kg/km ~ 702 ~ 774
ACSR 95/141 | Kg/km ~0 ~0
ACSR 120/19 | Kg/km ~ 802 ~ 879
ACSR 120/27 | Kg/km ~ 854 ~ 031
ACSR 150/19 | Kg/km ~916 ~1.006
ACSR 150/24 | Kg/km ~ 963 ~1.055
ACSR 150/34 | Kg/km ~1.043 ~1.136
ACSR 185/24 | Kg/km ~1.113 ~1.213
ACSR 185/29 | Kg/km ~1.130 ~1.220
ACSR 185/43 | Kg/km ~1.262 ~1.364
ACSR 240/32 | Kg/km ~1.392 ~1.489
ACSR 240/39 | Kg/km ~1.422 ~1.519
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 240/56 | Kg/km ~1.585 ~1.695
14 Luc kéo dut
ACSR 35/6,2 N > 13524 > 13524
ACSR 50/8 N > 17112 > 17112
ACSR 70/11 N > 24130 > 24130
ACSR 70/72 N > 96826 > 96826
ACSR 95/16 N > 33369 > 33369
ACSR 95/141 N > 180775 > 180775
ACSR 120/19 N >41521 > 41521
ACSR 120/27 N > 49495 > 49495
ACSR 150/19 N > 46307 > 46307
ACSR 150/24 N > 52279 > 52279
ACSR 150/34 N > 62643 > 62643
ACSR 185/24 N > 58075 > 58075
ACSR 185/29 N > 62055 > 62055
ACSR 185/43 N > 77767 > 77767
ACSR 240/32 N >75050 >75050
ACSR 240/39 N >80895 >80895
ACSR 240/56 N >098253 >08253
15 bién trg 1 chiéu
cua day ¢ 200C
ACSR 35/6,2 Q/km <0,7774 <0,7774
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 50/8 Q/km <0,5951 <0,5951
ACSR 70/11 Q/km <0,4218 <0,4218
ACSR 70/72 Q/km <0,4194 <0,4194
ACSR 95/16 Q/km <0,3007 <0,3007

ACSR 95/141 | Q/km <0,3146 <0,3146
ACSR 120/19 | Q/km <0,2440 <0,2440
ACSR 120/27 | Q/km <0,2531 <0,2531
ACSR 150/19 | Q/km <0,2046 <0,2046
ACSR 150/24 | Q/km <0,2039 <0,2039
ACSR 150/34 | Q/km <0,2061 <0,2061
ACSR 185/24 | Q/km <0,1540 <0,1540
ACSR 185/29 | Q/km <0,1591 <0,1591
ACSR 185/43 | Q/km <0,1559 <0,1559
ACSR 240/32 | Q/km <0,1182 <0,1182
ACSR 240/39 | Q/km <0,1222 <0,1222
ACSR 240/56 | Q/km <0,1197 <0,1197
Dong dién cho
16 phép ngoai troi(
Theo quy pham
trang bi di¢n)
ACSR 35/6,2 A > 175 > 175

ACSR 50/8 A >210 >210

ACSR 70/11 A > 265 > 265
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 70/11 A >0 >0
ACSR 95/16 A > 330 > 330
ACSR 95/141 A >0 >0
ACSR 120/19 A >390 >390
ACSR 120/27 A > 375 > 375
ACSR 150/19 A > 450 > 450
ACSR 150/24 A >450 > 450
ACSR 150/34 A >450 > 450
ACSR 185/24 A > 520 > 520
ACSR 185/29 A > 510 > 510
ACSR 185/43 A > 515 > 515
ACSR 240/32 A > 605 > 605
ACSR 240/39 A >610 >610
ACSR 240/56 A >610 >610

Yéu cau dbi voi
17 tung sgi day
nhom trudce khi
bén
171 Loai nhémqtheo IEC61089; TCVN IEC61089; TCVN
tiéu chuan 5064-94 5064-94
17 | DO gian dai
tuong dol

ACSR 35/6,2 % > 1,6 > 1,6

ACSR 50/8 % >1,7 > 1,7
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 70/11 % >1,8 > 1,8
ACSR 70/72 % >1,5 >1,5
ACSR 95/16 % >2,0 >2,0
ACSR 95/141 % >1,5 >1,5
ACSR 120/19 % >1,5 >1,5
ACSR 120/27 % >1,5 >1,5
ACSR 150/19 % >1,6 > 1,6
ACSR 150/24 % >1,6 > 1,6
ACSR 150/34 % >1,5 >1,5
ACSR 185/24 % >1,7 >1,7
ACSR 185/29 % >1,6 > 1,6
ACSR 185/43 % >1,6 > 1,6
ACSR 240/32 % >1,8 >1,8
ACSR 240/39 % >1,7 >1,7
ACSR 240/56 % >1,7 >1,7

173 Suat ké(i dut soi
nhém

ACSR 35/6,2 | N/mm2 >170-5% >170-5%

ACSR 50/8 N/mm2 >165-5% >165-5%
ACSR 70/11 | N/mm2 > 160-5% > 160-5%
ACSR 70/72 | N/mm2 > 180-5% > 180-5%
ACSR 95/16 | N/mm2 > 160-5% > 160-5%
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 95/141 | N/mm2 > 180-5% > 180-5%
ACSR 120/19 | N/mm2 >175-5% > 175-5%
ACSR 120/27 | N/mm2 >180-5% >180-5%
ACSR 150/19 | N/mm2 >170-5% > 170-5%
ACSR 150/24 | N/mm2 >170-5% > 170-5%
ACSR 150/34 | N/mm2 >175-5% >175-5%
ACSR 185/24 | N/mm2 >165-5% >165-5%
ACSR 185/29 | N/mm2 >170-5% >170-5%
ACSR 185/43 | N/mm2 >165-5% >165-5%
ACSR 240/32 | N/mm2 >160-5% >160-5%
ACSR 240/39 | N/mm2 >165-5% >165-5%
ACSR 240/56 | N/mm2 >165-5% >165-5%
Yéu cau dbi soi
18 | day thép tru6c
khi bén
Ung suat 1%
18.1 | gian dai cua soi
thep
ACSR 35/6,2 | N/mm2 > 1137 > 1137
ACSR 50/8 N/mm2 > 1098 > 1098
ACSR 70/11 | N/mm2 > 1098 > 1098
ACSR 70/72 | N/mm2 > 1166 > 1166
ACSR 95/16 | N/mm2 > 1098 > 1098
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI

(MDMC) NAM 2026

ACSR 95/141 | N/mm2 > 1166 > 1166
ACSR 120/19 | N/mm2 > 1166 > 1166
ACSR 120/27 | N/mm2 > 1166 > 1166
ACSR 150/19 | N/mm2 > 1166 > 1166
ACSR 150/24 | N/mm2 > 1166 > 1166
ACSR 150/34 | N/mm2 > 1166 > 1166
ACSR 185/24 | N/mm2 > 1166 > 1166
ACSR 185/29 | N/mm2 > 1166 > 1166
ACSR 185/43 | N/mm2 > 1137 > 1137
ACSR 240/32 | N/mm2 > 1166 > 1166
ACSR 240/39 | N/mm2 > 1137 > 1137
ACSR 240/56 | N/mm2 > 1098 > 1098
182 Suat kéo, dut soi
thép

ACSR 35/6,2 | N/mm2 > 1274-5% > 1274-5%

ACSR 50/8 | N/mm2 > 1274-5% > 1274-5%
ACSR 70/11 | N/mm2 > 1176-5% > 1176-5%
ACSR 70/72 | N/mm2 > 1313-5% > 1313-5%
ACSR 95/16 | N/mm2 > 1176-5% > 1176-5%
ACSR 95/141 | N/mm2 > 1313-5% > 1313-5%
ACSR 120/19 | N/mm2 > 1313-5% > 1313-5%
ACSR 120/27 | N/mm2 >1313-5% > 1313-5%
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CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

ACSR 150/19 | N/mm2 >1313-5% >1313-5%
ACSR 150/24 | N/mm2 >1313-5% >1313-5%
ACSR 150/34 | N/mmz2 > 1313-5% > 1313-5%
ACSR 185/24 | N/mmz2 > 1313-5% > 1313-5%
ACSR 185/29 | N/mm2 > 1313-5% > 1313-5%
ACSR 185/43 | N/mm2 > 1274-5% > 1274-5%
ACSR 240/32 | N/mm2 >1313-5% >1313-5%
ACSR 240/39 | N/mm2 >1313-5% >1313-5%
ACSR 240/56 | N/mmz2 > 1274-5% > 1274-5%
Khoi luong 16p
18.3 ma kém nho
nhét
ACSR 35/6,2 G/m2 >230 > 230
ACSR 50/8 G/m2 >230 > 230
ACSR 70/11 G/m2 >250 > 250
ACSR 70/72 G/m2 >190 > 190
ACSR 95/16 G/m2 >250 > 250
ACSR 95/141 | G/m2 > 190 > 190
ACSR 120/19 G/m2 > 190 > 190
ACSR 120/27 | G/m2 >190 > 190
ACSR 150/19 | G/m2 >190 > 190
ACSR 150/24 | G/m2 > 190 > 190
ACSR 150/34 | G/m2 >230 > 230
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ACSR 185/24 G/m2 > 190 > 190
ACSR 185/29 G/m2 > 190 > 190
ACSR 185/43 | G/m2 >230 >230
ACSR 240/32 | G/m2 >230 >230
ACSR 240/39 | G/m2 >230 >230
ACSR 240/56 | G/m2 >230 >230

Bién ban thur

nghiém dién

19 hinh, thu Pay du Pay du
nghiém thuong
Xuyén
C6 xac nhan Co Co

cua khach hang
vé viéc st dung
thanh cong
hang hoa chao
thau, chang
minh hang hoa
chao thau da
duoc su dung
thanh cong 2
cong trinh toi
thiéu 02 nam

20

trén ludi dién
Viét Nam.

2.2.3. Phu kién dwong day trén khong:
Phu kién chudi cach di¢n
« Chubi cach dién treo thuy tinh 22kV

1. M0 ta chung:
a. Vat liéu ché tao: Thuy tinh cuong lec (hoic thuy tinh cuong luc an toan)
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b. Chat lugng bé mat cach dién treo: B& mit cach dién treo khong duogc ¢ cac khuyét
tat nhu cac nép nhan rd rét, cac tap chat la, bot ho, vét ran, nut rd va va.
c. Phu kién chudi cach dién:

- Céc phu kién, chi tiét bang thép di kém theo cach dién treo phai duoc ma kém nhing
néng, chiéu day Iép ma khong duoc nhoé hon 85um. Cac chi tiét va phu kién di kém phai
ché tao dam bao phu hop véi luc pha huy co hoc cua cach dién.

- Mai chudi cach dién bao gom mot sb bat cach dién va day da phy kién dé lap dat
hoan chinh nhu méc treo chit U, bu 16ng chit U, vong treo, mat ndi, khoa néo, khoa dd v.v.

- Madi phu kién caa chudi cach dién phai dugc danh dau tén, chir viét tit hoac dau
thuong hiéu ciia nha san xuat, nam san xuat. D6i véi cac bat cach dién con phai danh dau
thém kich thude va cuong do chiu luc co khi. Cac danh dau nay phai dam bao dé doc va
khong tay x6a dugc.

- Céc phu kién phai ¢am bao méc ndi hop bo véi nhau, ¢ thé théo Iap, thay thé dé dang;
cd day du céc chi tiét nhu dai dc, vong dém, chdt hdm v.v. dé khdng bi tudt hoic hu hai
trong suét qua trinh sir dung. Cac phu kién cta chudi cach dién phai dam bao kha nang chiu
luc twong duong hoac 16n hon lyc pha huy cua bat cach dién dugce quy dinh ¢ bang théng
s6 ky thuat.

- Céc phy kién d&, ham truc tiép voi day dan, cap dién (nhu khoa dd, khéa néo v.v.) phai
duoc lya chon dé phi hop vaéi tirng loai day dan, cap dién; vira dam bao yéu cau ki thuat vira
khéng gay ton hai cho day trong sudt qué trinh van hanh. i véi day dan c6 16p ngoai cing
bang nhdm thi cac khda d phai co 16p 16t bang nhém, do day 16p 16t > 0,5mm hozc day bao
vé hop kim nhom. Ddi véi khoa néo day (loai bat bu 16ng) bat bugc phai c6 16p 16t bang nhdm,
do day 16p 16t > 0,5mm
- Céc chdt bi, chdt ngang (nhu chét ngang cia khoa do day, khda néo day, mat ndi kép
v.v.) phai lam bang thép khong gi, chiu mai mon cao (mac thép CT45, S45C tré 1én hoic
tuong duong).

- Chubdi cach dién phai c6 cac vong kém chéng an mon khi di qua cac khu vuc nhiém
ban, nhiém man.

- Cac loai bat cach dién:
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dl

D

Hinh 1: Bat sit cach dién véi khop néi kiéu moc treo dau tron (Ball and Socket).
Bang 1.1: Gia tri xac dinh cua cac dac tinh co khi va kich thudc cho cac phén to
chudi cach dién c6 khép ndi kiéu méc treo dau tron (Ball and Socket).

Taitrong | Duongkinh | gpoan, | Chicudai | Khép noi
pha huy co | danh dinh I6n cach danh dong ro tiéu chuan
Ky hiéu khi hoac | nhat cua phan dinh danh dinh | theo IEC

co dién cach dién nhé nhat 120
KN D-mm P-mm mm dl
U40B 40 175 110 190 11
U 40 BP 40 210 110 295 11
U 70 BS 70 255 127 295 16
U 70 BL 70 255 146 295 16
U 70 BLP 70 280 146 440 16
U 100 BS 100 255 127 295 16
U 100 BL 100 255 146 295 16
U 100 BLP 100 280 146 440 16
Ul20B 120 255 146 295 16
U 120 BP 120 280 146 440 16
U 160 BS 160 280 146 315 20
U 160 BSP 160 330 146 440 20
U 160 BL 160 280 170 340 20
U 160 BLP 160 330 170 525 20
U210B 210 300 170 370 20
U 210 BP 210 330 170 525 20
U 300 B 300 330 195 390 24
U 300 BP 300 400 195 590 24
U 400 B 400 380 205 525 28
U530B 530 380 240 600 32
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y
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A

dl

 —

i

D

L

Hinh 2: Bdt sik cach dién véi khép néi kiéu chot bi (Clevis and Tongue).

Bang 1.2: Gia tri x&c dinh cua cac dac tinh co khi va kich thudc cho céac phﬁn tir chudi
cach dién c6 khdp ndi kiéu chét bi (Clevis and Tongue).

Tai trong Pudng kinh Khodng Chicudai | Khép noi

pha huy co | danh dinh l6n ] dong ro tiéu chuan

Ky hiéu khi hpéc co | nhétcoa phﬁn Cacdhifl? nh danh dinh theo IEC
dién cach dién : nho nhat 471

kN D-mm P-mm mm di

u70C 70 255 146 295 16 C
U 70CP 70 280 146 440 16 C
U100 C 100 255 146 295 16 C
U 100 CP 100 280 146 440 16 C
U120C 120 255 146 295 16 C
U 120 CP 120 280 146 440 16 C
U160 C 160 280 170 340 19C
U 160 CP 160 330 170 525 19C
Uu210C 210 300 178 370 22 C
U 210 CP 210 330 178 525 22 C

- CA&c loai bat cach dién trong Bang 1.1 va Bang 1.2 duoc ky hiéu nhu sau:

+ U: Céach dién treo, thuy tinh.

+ B hay C: Cach dién c6 khép nbi kiéu moc treo dau tron hodc chdt bi.
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+ S hay L: Loai bat cach dién ngin hay dai.

+ P: Cach dién dung trong moi truong nhiém ban.

+ Phan sd: Chi tai trong pha huy co khi hay co dién (kN).

Ghi chu: Tuy theo vi tri lép dat, tinh toan thiét ké, chu dau tu lya chon kiéu bat cach
dién phu hop.

o Tiéu chuén ché tao: Cach dién treo dugc ché tao theo tiéu chudn TCVN 7998-
2, IEC 60305, IEC 60471, IEC 60120, IEC 60383-2, IEC 60383-1 hoic céac tiéu chuan
twong duong.

« Yéu cau thi nghiém:

a. Yéu cau vé thi nghiém xuit xuéng (Routine test): Bién ban thi nghiém xuét
xudng duoc thuc hién bai nha san xuat hodc don vi thir nghiém doc 1ap trén mdi san pham
san xuat ra tai nha san xuat dé chiing minh kha niang dap @ng cac yéu cau k¥ thuat theo
tiéu chuan TCVN 7998-1, IEC 60383-1 hoic cac tiéu chuan twong duong, bao gdm cac
hang muc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

- Thi nghiém d6 bén co (Routine mechanical test).

- Thi nghiém dién (Routine electrical test) (only on class B insulators of ceramic
material or annealed glass).

b. Yéu cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh duoc
thue hién bai don vi thir nghiém doc lap dat ching chi ISO/IEC 17025 dé chang minh kha
ning dap tng cac yéu cau ky thuat theo tiéu chuan TCVN 7998-2, TCVN 7998-1, IEC
60383-2, IEC 60383-1, IEC 60305 hoic cac tiéu chuan twong duong, bao gom cac hang
muc chinh sau:

- Kiém tra kich thudc cua cach dién (Verification of the dimensions).

- Thi nghiém lyc phéa hity co hoc khi uén (Mechanical failing load test).

- Thi nghiém tinh nang nhiét - co (Thermal-mechanical performance test).

- Thi nghiém dién ap chiu dung xung set (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién ap ¢ tan s6 ngudn ¢ trang thai wét (Wet power-
frequency voltage tests).

- Thi nghiém lyc pha huy co dién (Electro-mechanical failing load test) cho cach
dién Ceramic material.

C. Yéu cau vé thi nghiém mau (Sample test): Cac mau thir s& dugc bén mua lya chon
ngau nhién véi s6 lwong mau thir quy dinh tai khoan 3, diéu 4 cia Quy dinh ndy va duoc
thi nghiém tai mot Pon vi thir nghiém doc 1ap dat chirng chi ISO/IEC 17025 duéi su chap
thuan cta bén mua dé chtirng minh hang hoa dap wng cac yéu cau cua hop dong. Cac thu
nghiém mau duoc thuc hién theo tiéu chuan IEC 60383- 1 hoic tiéu chuan twong dwong,
gom cac hang muc chinh sau:
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Kiém tra kich thugc (Verification of the dimensions) (E1+E2).

Kiém tra do dich chuyén (Verification of the displacements) (E1+E2).
Kiém tra hé thong khoa (Verification of the locking system) (E2).

Thi nghiém chu ky nhiét (Temperature cycle test) (E1+E2).

Thi nghiém luc pha hay co dién (Electro-mechanical failing load test)(E1).
Thi nghiém tai pha huy co hoc (Mechanical failing load test) (E1).

Thi nghiém sdc nhiét (Thermal shock test) (E2) cho Toughened glass.

Thi nghiém danh thung cach dién (Puncture withstand test) (E1).

Kiém tra do rong cach dién gébm (Porosity test) (E1).

Do chiéu day 16p ma k&m phan kim loai (Galvanizing test) (E2).

Bing thong so ky thuit

TT Hang muc Don vi Yéu ciu

1 | Nha san xuat/Nude san xuat Néu cu thé
Nim san xuét Néu cu thé
Nhan hiéu Néu cu thé

2 | M3 hiéu
Céch dién d& Néu cu thé
Cach dién néo Néu cu thé

3 | Tiéu chudn ap dung TCVN 7998-2, IEC 60305, IEC

60471, IEC 60120, IEC 60383-2,
IEC 60383-1 hodc cac tiéu chuan

tuong duong
4 | Bac tinh cua 01 bat cach
dién
4.1 Luya chon theo thiét ké, 1a kiéu (i)
Khép ndi kiéu moc treo dau tron
Kiéu khép ndi (Ball and Socket, IEC 60120)

hoic (ii) Khép ndi kiéu chét bi
(Clevis and Tongue, IEC 60471)
4.2 | Vat li¢u cach di¢n Thuy tinh cuong luc (hodc thuy
tinh cuong luc an toan)
Theo thiét ké, pht hop voi bang

Kich thudc: dac tinh k¥ thuat cua cach di¢n
(bang 1.1)

+ Chiéu cao bét cach dién mm Néu cu thé

+ Puong kinh mm Néu cu thé

+ Chiéu dai dong ro mm Néu cu thé

4.3 | Do bén dién:

Dién 4p chiu dung tan sb kVrm > 70

ngudn 50Hz, 1 phut (trang S

thai kho)
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Dién ap chiu dung tan so kVrm > 40

nguon 50Hz, 1 phut (trang S

thai udt)

Dbién ap chiu dung xung sét kVpe > 100
ak

Dién ap danh thung nho nhat | kVrm > 120
S

44 | Db bén co
(ta1 trong pha huy)

Theo thiét ké, pht hop v6i bang
Chudi cach dién treo kN dac tinh k¥ thuat cua cach dién
(bang 1.1) loai U70BS
Theo thiét ké, pht hop v6i bang
Chudi cach dién néo kN dac tinh k¥ thuat cua cach dién

(bang 1.1) loai U120B

5 Céc thanh phan chinh ctia 01
chudi cach dién

5.1 | Cac thanh phéan chinh ctia 01
chudi cach dién néo

Moc treo chir U cai 02
Vong treo dau tron cai 01
Mit n6i don céi 01
Mat néo day cai 01
U+Yém bo 01
Phu kién ma kém Dap ting
Giap niu cai 01
S6 bat cach dién bét 03

5.2 | Cac thanh phéan chinh ciia 01
chudi cach dién do

Gurong treo chudi cai 01
Vong treo dau tron cai 01
Mit n6i don cai 01
Phu kién ma kém Dép ung
Khoa do hgp kim nhom cai 01
S6 bét cach dién bat 02

« Phu kién chudi cich dién trung thé 22kV:

- Mdi phu kién cua chudi cach dién phai dugce danh dau tén, chix viét tit hoic dau
thuong hiéu ciia nha san xuat, nim san xuat. Pi véi cac bat cach dién con phai danh dau
thém kich thude va cuong do chiu lyc co khi. Cac danh ddu ndy phai dam bao dé& doc va
khong tay x6a duoc.

- Cé4c phu kién phai dam bao méc néi hop bd vai nhau, cé thé théo-lip thay thé dé
dang; c6 day du céc chi tiét nhu dai oc, vong dém, chdt ham, ... dé khong bi tudt hodc hu
hai trong suét qué trinh sir dung. Céc phu kién cua chudi cach dién phai dam bao kha ning
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chiu lyc twong duong hoac 16n hon luc phé hay cua bat cach dién dugc quy dinh ¢ bang
thong sb kythuét.

- Céc phu kién d&, ham truc tiép véi day dan, cap dién (nhu khoa d&, khoa néo,...)
phai duoc lya chon dé phi hop véi ting loai day dan, cap dién; vira dam bao yéu cau ky
thuat vira khdng gay ton hai cho day trong sudt qua trinh van hanh. Béi véi day dan co 16p
ngoai cing bang nhom thi cac khoa d&, khda néo day bit budc phai cé 16p 16t bang nhém,
do day I6p 16t > 0,5mm.

- Céc chét bi, chdt ngang (nhu chét ngang cua khoa d& day, khoa néo day, mat ndi
kép,...) phai 1am bang thép chiu mai mon cao (Mac thép CT45, S45C tro Ién, hoic
tuongduong).

- Toan bo cac phan kim loai ciia chudi st phai dugc ma kém nhdng néng (trir cac
phan bang vat liéu khong ri). Lép ma k&m day téi thiéu 80pm, riéng phan ren day téi thiéu
A5um.

Riéng cac chi tiét mong va nhoé nhu chot chit M, chét ché, ... phai dugc 1am bang vat
liéu khong ri. Tinh dan hoi, do déo cua céac chi tiét nay phai phi hop dé dam bao c6 thé
thao 1ap, str dung nhiéu 1an ma khong bi hu hai.

a) Moc treo chir U (CK) — shackles

b) Mdc néi trung gian — extension link

)

1] | 'i T |
=) 1 "
|
T

¢) Khdanh mdc chudi cach dién kép — Yoke plate

q?.
|

d) Vong treo dau tron — Yoke plate
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e) Mic néi kép — Socket clevis

f) Khoa néo day — Strain clamp for ACSR

0 L

e ~ ™ 1
PN /
o

* Phu kién khéa d&, khoa néo cho diy nhom 16i thép boc cach dién 22kV.

STT Hang muc Pon vi Yéu ciu
1 | Nha san xuat/ Nudc san xuat Néu cu thé
Nam san xuat Néu cu thé
Nhin higu Néu cu thé
M3 higu Néu cu thé
. 2 Céc phu kién: Khoa néo,
2 | Loai sdn pham Khod d&
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STT Hang muc Don vi Yéu cau

Cho day nhom 101 thép boc
cach dién tiét di¢n
ACSR150/19-
XLPE2.5/HDPE,
ACSR185/24-
XLPE2.5/HDPE (Khéi
lugng chung loai theo
bang khdi lvong moi thau)
4 | Vat liéu ché tao nhc:)m hlzhpol?inrie(;) 1; Ckhoa do
Nhung ndng, bé day >
80pum ddi v6i gudong va >
45um d6i voi Bulong, dai
6c. Bulong phai dap n6i
cap do bén & trén dinh cua
thanh bu 16ng, thé hién
cho gidi han chay bu 16ng
va gi6i han bén bu 16ng.

6 | Gidi han kéo pha huy KN > 120

Bién ban thir nghiém dién
hinh ctia san phim chao
dugc thuc hién bdi phong
thir nghiém ddc lap, véi cac
hang muc thur sau:

3 | Ap dung

5 | Makém um

7 | Thtr nghiém

- Bédaylép ma
- Thu nghiém luc kéo
i - pha huy. ]
* Phu kién méc treo U, vong treo dau tron, mac noi don, thanh noi 22kV:
STT Hang muc Pon vi Yéu céu
1 | Hang san xuat/ Nudc san xuat Néu cu thé
Nhan hiéu Néu cu thé
Nim san xuét Néu cu thé
Ma hiéu Néu cy thé
Céc phu kién: moc treo U,
2 | Loai san pham vong treo dau tron, mac
ndi don, thanh néi.
Cho day nhom 161 thép boc
3 | Ap dung cach dién tiét dién

ACSR150/19-
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STT Hang muc Pon vi Yéu céu

XLPE2.5/HDPE,
ACSR185/24-
XLPE2.5/HDPE

- Moc treo U, vong
treo dau tron, méc ndi don,

4 | Vat lidu ché tao SR
T ’ thanh noi ché tao bang thép

CT3, hodc thép duc.
Nhung ndng, bé day >

5 | Makém pHm 80pm
6 | Gioi han chay cua thép daN/cm? fy > 2.450
7 | Gidi han kéo pha huy KN > 120
Bién ban tht nghiém dién
hinh ctia san pham chao
duogc thuc hién bdi phong
thir nghiém ddc lap, véi cac
8 | Thu nghi¢m hang muc thu sau:
- Kiém tra chit luong
thép va bé day 16p ma
- Thu nghiém luc kéo
pha huy.
* Phu kién khéa him day 22kV bang gisp niu ‘
STT _Hang muc DPon vi Yéu cau
1 | Nhasan Xuﬁ’t/ Nudc san xuat Néu cu '[hG::
Nam san xuat Néu cu thf::
Nhan hiéu Néu cu thej:
Ma3 hiéu Néu cu thé

Giap niu cho day boc tai

céc vi tri hdm chudi tai cac

vi tri néo lién;

2 | Loai san pham Két ndi giap niu véi chudi

sir dung yém cap phu hop

ban kinh cong va lyc ham

cua giap niu

Cho day nhom 161 thép boc

cach dién tiét dién

3 |Apdung ACSR150/19-

XLPE2.5/HDPE,
ACSR185/24-
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STT Hang muc Pon vi Yéu ciu
XLPE2.5/HDPE
4 | Hinh dang, kich thudc MO0 ta rd theo ban vé

Giap niu bang thép ma
nhém xodn dinh hinh, boc
5 | Vat liéu ché tao nhua téng hop; C6 son mau
d4nh dau loai tiét dién khac
nhau.
Yéu cau 16p nhya tong hop
neoprene ngoai tac dung
dinh hinh céac s¢i giap niu,
con c6 tac dung tang cuong
ma sat chéng tut, cach dién,
chiu nhiét, chiu dugc dau
va cac tac dong cua tia cuc
tim - moi truong. Pac diém
nhén biét: Mau den, bé mit
hoi rap va mut gidng cao su
nhung rat dai va c6 do bam
chéc chin.
7 | Loai cap Thong s0
- S6 soi cua giap: 8 soi
- Budc xoan: 5-6
- Chiéu dai: > 1180mm
- Luc gitr day > 20kN
- S6 soi cua giap: 8 soi
- Budc xoan: 5-6
- Chiéu dai: > 1200mm
- Luc gitr day > 24kN
Bién ban tht nghiém dién
hinh cia sin pham chao
dugc thyc hién boi phong
8 | Thu nghi¢m thur nghiém doc 1ap, vdi céac
hang muc thir sau:

- Tht nghiém luc kéo
pha huy.

6 | Lop nhua tong hop

ACSR150/19-XLPE2.5/HDPE

ACSR185/24-XLPE2.5/HDPE

*) Cach dién thiy tinh 35kV:
a. Tiéu chuin chung
* Vat liéu ché tao: Thuy tinh cuong luc (hoic thity tinh cuong luc an toan).

*_Chét lweng bé mit cach dién treo: Bé mat cach dién treo khong duogc co cac khuyét
tat nhu cac nép nhin rd rét, cac tap chat la, bot ho, vét ran, nuat, rd va va.
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*_ Phu kién chudi cach dién:

- Cac phu kién, chi tiét bang thép di kéem theo cach dién treo phai duoc ma k&m nhang
nong, chiéu day 16p ma khoéng dwoc nhé hon 85um. Cac chi tiét va phu kién di kém phai
ché tao dam bao phu hop véi luc pha hay co hoc cua cach dién.

- M&i chudi cach dién bao gdom mot sb bat cach dién va day du phu kién dé lap dat
hoan chinh nhu moc treo chit U, bu 16ng chir U, vong treo, mit ndi, khoa néo, khoa d& v.v.

- Mdi phu kién cuaa chudi cach dién phai duoc danh dau tén, chir viét tit hoic dau
thuong hiéu ciia nha san xuat, nam san xuat. D6i véi cac bat cach dién con phai danh dau
thém kich thude va cuong do chiu luc co khi. Cac danh dau nay phai dam bao dé doc va
khong tay x6a duoc.

- Céc phu kién phai ¢dam bao méc néi hop bo vai nhau, cé thé thao lap, thay thé dé
dang; c6 day du cac chi tiét nhu dai dc, vong dém, chét ham v.v. dé khong bi tudt hoac hu
hai trong suét qué trinh sir dung. Céc phu kién cua chudi cach dién phai dam bao kha ning
chiu lyc twong duong hoac 16n hon lyc phé huy cua bat cach dién dugc quy dinh & bang
thong sb ky thuat.

- Céc phu kién d, hdm tryc tiép véi day dan, cap dién (nhu khoa d&, khda néo v.v.)
phai duoc lya chon dé phu hop véi ting loai day dan, cap dién; vira dam bao yéu cau ky
thuat vira khdng gay tén hai cho day trong sudt qua trinh van hanh. Déi véi day dan co 16p
ngoai cing bang nhom thi cac khoa d& phai ¢6 16p 16t bang nhom, do day 16p 16t > 0,5mm
hozc bang day bao vé hop kim nhém (Armour Rod). Ddi véi khoa néo day (loai bat bu 16ng)
bat budc phai c6 16p 16t bang nhom, d6 day 16p 16t > 0,5mm.

- Céc chdt bi, chot ngang (nhu chét ngang cia khoa d& day, khoa néo day, mat noi
kép v.v.) phai 1am bang thép khdng gi, chiu mai mon cao (mac thép CT45, S45C tro 1én
hodc tuong duong).

- Chudi cach dién phai c6 cac vong kém chéng an mon khi di qua cac khu vuc nhidm
ban, nhiém man.

*. Cac loai bat cach dién:
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dl

D

Hinh 1: Bat sir cach dién véi khép noi Kiéu méc treo dau tron (Ball and Socket).

Bang 1.1: Gia tri xac dinh cua cac dic tinh co khi va kich thudc cho cac phan ta chudi
cach dién c6 khap néi kiéu moc treo dau tron (Ball and Socket).

Taitrong | Duong kinh Khoing Chicudai | Khop noi
phé huy co | danh dinh I6n . dong ro tiéu chuan
Ky hiéu khi hodc | nhét cua phan cacdh dr? "M danh dinh | theo IEC
co dién céch dién n nhé nhét 120
kN D-mm P-mm mm dl
Uui120B 120 255 146 295 16

Loai bat cach dién trong Bang 1.1 dugc ky hiéu nhu sau:

+ U: Cach dién treo, thuy tinh.

+ B hay C: Cach dién c6 khép ni kiéu moc treo dau tron hoic chot bi.
+ S hay L: Loai bat cach dién ngan hay dai.

+ P: Cach dién dung trong moi truong nhiém ban.

+ Phan s6: Chi tai trong phé huy co khi hay co dién (kN).

b. Tiéu chuin ché tao: Cach dién treo duoc ché tao theo tiéu chuan TCVN 7998-2, IEC
60305, IEC 60471, IEC 60120, IEC 60383-2, IEC 60383-1 hoic céc tiéu chuan tuong
duong.

c. Yéu cau vé thi nghiém:

*_Y&u cau vé thi nghiém xuéat xwéng (Routine test): Bién ban thi nghiém xuit xuéng
duoc thuc hién boi nha san xuat hodc don vi thir nghiém doc 1ap trén mdi san pham san
XUt ra tai nha san xuat dé chang minh kha niang dap ang cac yéu cau k¥ thuat theo tiéu
chuan TCVN 7998-1, IEC 60383-1 hoic cac tiéu chuan tuong duong, bao gdbm céc hang
muc chinh sau:
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- Kiém tra ngoai quan (Routine visual inspection).
- Thi nghiém d6 bén co (Routine mechanical test).

- Thi nghiém dién (Routine electrical test) (only on class B insulators of ceramic
material or annealed glass).

*_Y@u cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh duoc thyc
hién boi don vi thir nghiém doc lap dat ching chi ISO/IEC 17025 dé chitng minh kha ning
dap (ing c4c yéu cau Ky thuat theo tiéu chuan TCVN 7998-2, TCVN 7998-1, IEC 60383-
2, IEC 60383-1, IEC 60305 hoic céc tiéu chuan tuong dwong, bao gdm cac hang muc chinh
sau:

- Kiém tra kich thudc caa cach dién (Verification of the dimensions).

- Thi nghiém luc pha hay co hoc khi uén (Mechanical failing load test).

- Thi nghiém tinh nang nhiét - co (Thermal-mechanical performance test).
- Thi nghiém dién ap chiu dung xung sét (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién 4p & tan sb nguon o trang thai uét (Wet power-
frequency voltage tests).

- Thi nghiém lyc pha huy co dién (Electro-mechanical failing load test) cho cach
dién Ceramic material.

*.Yéu cau vé thi nghiém mau (Sample test): Cac mau thir s duoc bén mua lua chon
ngau nhién vai s6 lugng mau thir quy dinh tai khoan 3, diéu 4 caa Quy dinh nay va duoc
thi nghiém tai mot Pon vi thir nghiém doc 1ap dat chiing chi ISO/IEC 17025 dudi su chap
thuan cia bén mua dé chimg minh hang hoa dap tng cac yéu cau cua hop dong. Cac thu
nghiém mau duoc thuc hién theo tiéu chuan IEC 60383- 1 hoic tiéu chuan tuong duong,
gom cac hang muc chinh sau:

- Kiém tra kich thugc (Verification of the dimensions) (E1+E2).

- Kiém tra do dich chuyén (Verification of the displacements) (E1+E2).

- Kiém tra hé thong khoa (Verification of the locking system) (E2).

- Thi nghiém chu ky nhiét (Temperature cycle test) (E1+E2).

- Thi nghiém luc pha huy co dién (Electro-mechanical failing load test)(E1).
- Thi nghiém tai pha huy co hoc (Mechanical failing load test) (E1).

- Thi nghiém séc nhiét (Thermal shock test) (E2) cho Toughened glass.

- Thi nghiém danh thung cach dién (Puncture withstand test) (E1).
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- Kiém tra do réng cach dién gbm (Porosity test) (E1).
- Po chiéu day I6p ma k&m phan kim loai (Galvanizing test) (E2).
d. Bang thong sé k¥ thuat

1T Hang muc Pon vi Yéu ciu

1 | Nha san xuat/Nuéc san Néu cu thé
XUAt
Nim san xuat Néu cu thé
Nhan hiéu Néu cu thé

2 | M4 hiéu
Cach dién do Néu cu thé
Céach dién néo Néu cu thé

3 | Tiéu chuan ap dung TCVN 7998-2, IEC 60305,

IEC 60471, IEC 60120, IEC
60383-2, IEC 60383-1 hodc
cac tiéu chuan tuong duong

4 | DBac tinh cua 01 bat cach

dién
4.1 Lwa chon theo thiét ké, Ia kiéu
7 ) (i) Khép néi kiéu moc treo dau tron
Kiéu khap noi (Ball and Socket, IEC 60120) hoac
(i) Khép néi kiéu chét bi (Clevis
and

Tongue, IEC 60471)

4.2 | Vat liéu cach dién Thuy tinh cuong luc (hoac thuy
tinh cuong lyc an toan)

Theo thiét ké, phi hop véi bang dac

Kich thudc: tinh k¥ thuat cua
cach dién (bang 1.1)
+ Chiéu cao bat cach dién mm Néu cu thé
+ Puong kinh mm Néu cu thé
+ Chiéu dai dong ro mm Néu cy thé
4.3 | Do bén dién:
Dién ap chiu dung tan so kVr > 70
ngudn 50Hz, 1 phdt (trang ms
thai kho)
Dién 4p chiu dung tan sb KVr > 40
ngudn 50Hz, 1 phdt (trang ms
thai uot)
bién ap chiu dung xung sét | kVp > 100
eak
Dién ap danh thung nho kVr > 120
nhét ms
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4.4 Do bén co
(tai trong pha huy)
Theo thiét ké, pht hop véi bang dic
Chudi cach dién treo KN tinh ky thuat cua
cach dién (bang 1.1)
Theo thiét ké, pht hop véi bang dic
Chudi cach dién néo KN tinh ky thuat cua
cach di¢n (bang 1.1)
5 Cac thanh phan chinh cua
01 chudi cach dién néo
Moc treo chir U 02 cai
Vong treo dau tron 01 céi
Mat ndi don 01 céi
Phu kién ma kém Dap tng
Khéda néo hop kim nhém 01 cai
S6 bat cach dién bat 04

Phu kién chudi cach dién trung thé 35kV:

- M3i phu kién caa chudi cach dién phai duoc danh dau tén, chix viét tit hoic dau

thuong hiéu ciia nha san xuat, nam san xuat. D6i véi cc bat cach dién con phai danh dau
thém kich thudc va cudng d6 chiu luc co khi. Cac danh dau nay phai dam bao dé& doc va

khong tay x6a duoc.

thong sé kythuat.

do day lop 16t>0,5mm.

kép,..

tuongduong).

Riéng céc chi tiét mong va nho nhu chét chix M, chét che, ..
liu khong ri. Tinh dan hoi, d6 déo cua céc chi tiét nay phai phi hop dé dam bao c6 thé

- Céc phu kién phai dam bao méc ndi hop bd véi nhau, c6 thé théo-lap thay thé dé
dang; c6 day du céc chi tiét nhu dai ¢, vong dém, chét ham, ...
hai trong sudt qué trinh sir dung. Céc phy kién cua chudi cach dién phai dam bao kha nang
chiu lyc twong duong hoac 16n hon lyc phé hay cua bat cach dién dugc quy dinh ¢ bang

- Céc phu kién d&, ham truc tiép véi day dan, cap dién (nhu khoa d&, khoa néo,...
phai duoc lya chon dé phi hop véi ting loai day dan, cap dién; vira dam bao yéu cau ky
thuat vira khdng gay ton hai cho day trong sudt qua trinh van hanh. Béi véi day dan co 16p
ngoai cung bang nhom thi cac khoa d&, khda néo day bit budc phai cé 16p 16t bang nhém,

- Céc chdt bi, chdt ngang (nhu chét ngang cia khoa d& day, khoa néo day, mat ndi
.) phai lam bang thép chiu mai mon cao (Méac thép CT45, S45C tro Ién, hoac

- Toan bd cac phan kim loai cia chudi sir phai dwgc ma kém nhdng néng (trir cac
phan bang vat liéu khdng ri). Lop ma kém day t6i thieu 80pm, riéng phan ren day tbi thiéu
A5um.
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th4o lap, st dung nhiéu 1an ma khdng bi hu hai.

a) Mac treo chir U (CK) — shackles

b) Mdc noi trung gian — extension link

)

!
1| T T |
] ' (-
|
T

1

¢) Khanh mdc chudi cdch dién kép — Yoke plate

i
|

d) Vong treo dau tron — Yoke plate

e) Mdc nai kép — Socket clevis
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* Phy kién khéa d&, khoa néo cho day nhom 35KV 16i thép tran.

STT Hang muc Pon vi Yéu cau
1 | Nha san xuét/ Nudc san xuét Néu cu thé
Nim san Xuét Néu cu thé
Nhan hiéu Néu cu thé
M4 hiéu Néu cu thé
: . Cac phu kién: Khod néo,
2 | Loai san pham sl kh(')é 45
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STT Hang muc Pon vi Yéu cau

Cho day nhom 16i thép
tran tiét dien 70/11,

3 | Apdung 120/19; 185/24 (Khéi
luong chung loai theo

bang khdi lurgng moi thau)

4 | Vatliéu ché tao - Khoa néo, khoa d&
nhém hop kim duc

Nhlng néng, bé day >
80um ddi véi gudong va >
45um d6i voi Bulong, dai

6¢. Bulong phai dap noi

Ma ké . N
> | Makem HM | c4p do bén & trén dinh cia
thanh bu 16ng, thé hién
cho gidi han chay bu l6ng
va gigi han bén bu léng.
6 | Gigi han keéo pha huy KN > 120

Bién ban thir nghiém dién
hinh cia san pham chao
dugc thyc hién boi phong
7 | Thir nghiem thur nghiém doc 1ap, véi cac
hang muc thtr sau:

- Bédaylsp ma

- Tha nghiém luc kéo
pha huy.

Phu Kién méc treo U, vong treo dau tron, mic ndi don, thanh néi 35kV:

STT Hang muc Pon vi Yéu ciu
1 | Hang san xuat/ Nudc san xuat Néu cy thé
Nhan higu Néu cu thé
Nim san Xuét Néu cu thé

CONG TY DICH VU PIEN LUC MIEN BAC

- ; g ) 75
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

STT Hang muc Pon vi Y&u cau

M4 hiéu Néu cu thé

Céc phu kién: moc treo U,
2 | Loai san pham vong treo dau tron, mac
nbi don, thanh ndi.

Cho day nhém 16i thep
3 | Apdung tran tiét dién 70/11;
120/19; 185/24

- Moc treo U, vong
treo dau tron, mac ndi don,
thanh néi ché tao bang thép
CT3, hoac thép duc.

4 | Vatliéu ché tao

Nhdng néng, bé day >

5 | Makeé
axem Hm 80pm

6 | Gioi han chay cua thép daN/cm? fy > 2.450

7 | Gigi han keo pha huy KN > 120
Bién ban thar nghiém dién
hinh cia san pham chao
duoc thuc hién boi phong
thir nghiém doc lap, vai cac

8 | Thir nghiém hang muc thtr sau:

- Kiém tra chat luong
thép va bé day 16p ma

- Tha nghiém luc kéo
pha huy.

2.2.4. Cach dién va phu kién :

2.2.4.1. Cach dién gém 22KV:
M6 ta chung:
a. Cach dién d& 1a loai Line Post/Pin Post khéng c6 ty ngam trong 1ong cach dién.
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b. Chat lwong bé mit sir cach dién (Theo TCVN 7998-1, IEC 60383-1):

- B& mit cach dién trir nhitng chd dé gan chan kim loai phai dwoc phu mot 16p men
déu, mat men phai lang bong, khong cé vét gon rd rét, vét men khong dwoc nit, nhan.

- St cach dién khong duoc 6 vét ran nut, stt, rd va co hién twong nung séng.

- C4c khuyét tat dugc phép co trén bé mit si cach dién phai phu hop véi cac quy
dinh sau:

+ Khuyét tat trén [6p men 1a cac diém khong c6 men, vét nut, ké ca trong 16p men,
vét 16m.

+ Tong dién tich cua khiém khuyét trén mdi cach dién khong dugc vuot qué:
100+(DxF)/2000 mm?.

+ Dién tich cua mdi khiém khuyét khong dugc vuot qua: 50+(DxF)/20000 mm2.
Trong d6: D 1a dudng Kinh 16n nhat cua cach dién (mm), F 1a chiéu dai dong ro (mm).

+ Khong duoc ¢ khiém khuyét trén 16p trang men cua 16i loai cach dién dang thanh
dai 161 dac.

+ Céc dang cach dién khéc thi dién tich khiém khuyét trén 16i khdng co 16p trang
men khéng dugc vuot qua 25 mm?, nhitng khiém khuyét do vat lot vao I6p men thi tong
dién tich khong vuot qua 25 mm?va nhd ra bé mat khéng qua 2mm. Tong dién tich cua cac
khiém khuyét loai nay duoc tinh vao tong dién tich khiém khuyét trén 16p men cua cach
dién.

+ Nhitng vét 16m rat nho trén bé mat cach dién c6 dudng kinh nho hon 1mm (vi du
nhitng hat bui nho trong qua trinh trang men) thi khong tinh vao tong dién tich khiém
khuyét trén 16p men caa cach dién. Tuy nhién, trén dién tich 50mm x 10 mm bat ky khdng
dugc ¢6 quéa 15 vét. Ngoai ra, tong sé vét 16m trén cach dién khong dugc vuot qué:
50+(DxF)/1500. Trong dé: D, F dugc xac dinh nhu trén.

c. Cach dién phai c6 cac ky hiéu: Nha san xuat, nim san xuét, lyc pha huay, ma

hiéu cach dién trén bé mit va khdng bi mo trong qua trinh sir dung.

d. Mdi qua st cach dién phai duoc cung cap day du phu kién di kém nhu ty s, 02
dai ¢, 01 vong dém vénh, 01 vong dém phang v.v.

e. Ty s 1a loai c6 thé thao roi va duoc thiét ké phu hop dé lap dat trén canh xa thép
hinh, 1ap trén cot bé tong ly tam hozc cot sat. Chiéu dai phan chan ty st (phan cam vao gia
d5, xa thép v.v.) phai dam bao tinh toan thiét ké. Cac phu kién cho cach dién dung phai
dam bao kha nang chiu luc twong duong hoac 16n hon luc pha huy cua cach dién duoc quy
dinh ¢ bang thong sé ky thuat.
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f. St diing phai duoc thiét ké vai chiéu cao thich hop sao cho sau khi lap dat hoan
thién khoang céach pha - dat trong diéu kién qua dién ap khi quyén tiéu chuan véi cac cap
dién ap duoc quy dinh trong cac Quy chuan k¥ thuat dién hién hanh.

Tiéu chuén ché tao: Cach dién d& duoc ché tao theo tiéu chuan TCVN 7998-1,
IEC 60383-1 hoic céc tiéu chuan twong duong.

Yéu cau veé thi nghié¢m:

a. Yéu cau vé thi nghiém xuat xuong (Routine test): Bién ban thi nghiém xuét xuéng
duoc thuc hién boi nha san xuat hodc don vi thir nghiém doc 1ap trén mdi san pham san
XUt ra tai nha san xuat dé chang minh kha ning dap tng cac yéu cau k¥ thuat, bao gém
cac hang muc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

- Thi nghiém d6 bén co (Routine mechanical test).

- Thi nghiém dién (Routine electrical test) (only on class B insulators of ceramic
material or annealed glass).

b. Y&u cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh dugc
thuc hién bai don vi thir nghiém doc lap dat chung chi ISO/IEC 17025 dé chirtng minh kha
nang dap (g cac yéu cau ky thuat, bao gom cac hang muc chinh sau:

- Kiém tra kich thudc cua cach dién (Verification of the dimensions).

- Thi nghiém luc pha hity co hoc khi uén (Mechanical failing load test).

- Thi nghiém tinh nang nhiét - co (Thermal-mechanical performance test) theo
TCVN 7998-1.

- Thi nghiém dién &p chiu dung xung sét (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién 4p & tin s6 nguon & trang thai wot (Wet
powerfrequency voltage tests).

c. Y&u cau vé thi nghiém mau (Sample test): Cac mau thir s& dugc bén mua lya chon
ngau nhién vai s6 lugng mau thir quy dinh tai khoan 3, diéu 4 caa Quy dinh nay va duoc
thi nghiém tai mot Pon vi thir nghiém doc 1ap dat chiing chi ISO/IEC 17025 dudi su chap
thuan cta bén mua dé chimg minh hang héa dap (ng cac yéu cau cua hop dong. Céc thir
nghiém mau dugc thuc hién theo tiéu chuan IEC 603831 hoic tiéu chuan twong duong,
gom cac hang muc chinh sau:

- Kiém tra kich thuéc cua cach dién (Verification of the dimensions) (E2).

- Thi nghiém luc chiu dung co hoc khi uén (Mechanical failing load test) (E1).

- Thi nghiém chu ky nhiét (Temperature cycle test) (E1+E2).

- Po chiéu day I6p ma kém phan kim loai (Galvanizing test) (E2).

CONG TY DICH VU PIEN LUC MIEN BAC

) ; g ) 78
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

- Ther nghiém sdc nhiét (Thermal shock test) (E2) cho cach dién Toughened glass.

- Kiém tra do rdng cach dién gdém (Porosity test) (E1) cho cach dién Ceramic
material.
Bang thong sé ky thuat

TT Hang muc Pon vi Yéu ciu Ghi cha
1 | Nha san xuét Néu cu thé
, | Nudc san XUAt/Nam san Xuat tir N&U cu th
2022 tro di :

3 | Mahiéu Néu cu thé

i TCVN 7998-1, IEC
4 | Tiéu chuan ap dung 60383-1 hodc tuong

duong

St trang men, cau
5 | Loai trac theo kiéu Line
Post/Pin Post

6 | bién ap lam viéc cuc dai kVrms > 24
- CA’hIelhdal duong ro trén bé mat mm/kV > 25 hoic > 31
toi thieu
3 L}{c phg hpy co hoc cua cach KN >12.5
dién khi chiu uon
bién ap chiu dung tan s6 50Hz/1
9| phit & trang thai kho kVIms =85
bién 4 chiu dung tin sb
10" 1 5002/10 gidy o trang thai wst | <YM 2 65
bién &p chiu dung xung seét
11 (1.2/50,15) kVpeak > 150
12 | Chiéu dai ty doan gan vao xa mm 140-150
13 | Chiéu dai phan ren ty st mm > 100
14 | Bbuong kinh ty su mm 20 hoac 20 hoac 24
15 Bfm kinh cong cua co cach dién mm NBU 15
do
16 Bwan kllnh cong ranh dat day trén mm NBU 15
dinh s
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TT Hang muc Pon vi Yéu ciu Ghi cha
2 dai Oc, 1 dém phang
va 1 dém vénh bang

17 | Cac phu kién di kém ty thép khbng ri hoic
thép ma kém nhung
nong.

18 biéu kién lap dat, méi truong Ngoai troi, nhiét doi

lam viéc hoa.
19 | Ban vé vatai liéu k¥ thuat Cé

2.2.4.2. Cach dién gém 35KV:

a. Cach dién do 12 loai Line Post/Pin Post khdng c6 ty ngam trong long céach dién.

b. Chat luong bé mat st cach dién (Theo TCVN 7998-1, IEC 60383-1):

- Bé& mat céach dién trir nhitng chd dé gan chan kim loai phai duoc pha mot 16p men
déu, mat men phai lang bong, khéng cé vét gon rd rét, vét men khong duoc nit, nhan.

- Swr cach dién khong duoc cd vét ran nut, sut, rd va ¢ hién twong nung séng.

- Céc khuyét tat duoc phép co trén bé mat sir cach dién phai ph hop véi cac quy
dinh sau:

+ Khuyét tat trén 16p men 1a cac diém khong c6 men, vét nit, ké ca trong 16p men,
vét 1om.

+ Téng dién tich cua khiém khuyét trén moi cach dién khong dugc vuot qua:
100+(DxF)/2000 mm?2. Dién tich ctia mdi khiém khuyét khong dugc vuot qua:
50+(DxF)/20000 mmZ. Trong d6: D la duong kinh 16n nhét ciia cach dién (mm), F 1a chiéu
dai dong ro (mm).

+ Khong duoc c6 khiém khuyét trén 16p trang men cua 15i loai cach dién dang thanh
dai 161 dac.

+ Cac dang cach dién khac thi dién tich khiém khuyét trén 15i khong c6 10p trang men
khong duoc vurot qua 25 mm?, nhitng khiém khuyét do vét lot vao 16p men thi tong dién tich
khéng vuot qua 25 mm? va nhé ra bé mit khong qua 2mm. Tong dién tich cta cac khiém
khuyét loai ndy duoc tinh vao tong dién tich khiém khuyét trén 16p men ctia cach dién.

+ Nhitng vét 16m rat nho trén bé mat cach dién c6 duong kinh nho hon Imm (vi du
nhirng hat bui nhé trong qua trinh trang men) thi khong tinh vao tong dién tich khiém
khuyét trén 16p men ctia cach dién. Tuy nhién, trén dién tich 50mm x 10 mm bat ky khong
duge co qua 15 vét. Ngoai ra, tong sb vét 16m trén cach dién khong dwgc vuot qué
50+(DxF)/1500. Trong d6: D, F dugc xac dinh nhu trén.

C. Cach dién phai c6 cac ky hiéu: Nha san xuét, nim san xuat, lyc pha huy, ma hiéu
cach dién trén bé mit va khong bi mo trong qua trinh st dung.
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d. Mdi qua st cach dién phai duoc cung cip day di phu kién di kém nhu ty s, 02 dai
¢, 01 vong dém vénh, 01 vong dém phang v.v.

e. Ty st 1a loai c6 thé théo roi va duoc thiét ké phd hop dé lap dat trén canh xa thép
hinh, 14p trén cot bé tong ly tdm hozc cot sit. Chiéu dai phan chan ty st (phan cim vao gia
d, xa thép...) phai dam bao tinh toan thiét ké. Cac phu kién cho cach dién dang phai dam
bao kha nang chiu luc twong duong hoac Ién hon luc pha huy cia cach dién dugc quy dinh
& bang théng s6 ky thuat.

f. Su dang phai duoc thiét ké vai chiéu cao thich hop sao cho sau khi lap dat hoan
thién khoang céch pha - dat trong diéu kién qua dién ap khi quyén tiéu chuan véi cac cap
dién ap duoc quy dinh trong cac Quy chuan k¥ thuat dién hién hanh.

Tiéu chuan ché tao: Cach dién d& dugc ché tao theo tiéu chuan TCVN 7998-1, IEC 60383-
1 hoac cac tiéu chuan tuong duong.

Yéu cau veé thi nghiém:

a. Yéu cau veé thi nghiém xuat xuang (Routine test): Bién ban thi nghiém xuat xudng
duoc thuc hién bai nha san xuat hodc don vi thir nghiém doc 1ap trén mdi san pham san
XUt ra tai nha san xuat dé chang minh kha ning dap tng céc yéu cau k¥ thuat, bao gém
cac hang muc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

- Thi nghiém d6 bén co (Routine mechanical test).

- Thi nghiém dién (Routine electrical test) (only on class B insulators of ceramic
material or annealed glass).

b. Yéu cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh duoc
thuc hién boi don vi thar nghiém doc 1ap dat chang chi ISO/IEC 17025 dé chieng minh kha
ning dap tng cac yéu cau ky thuat, bao gém cac hang muc chinh sau:

- Kiém tra kich thudc cua cach dién (Verification of the dimensions).

- Thi nghiém lyc pha hity co hoc khi uén (Mechanical failing load test).

- Thi nghiém tinh nang nhiét - co (Thermal-mechanical performance test) theo
TCVN 7998-1.

- Thi nghiém dién ap chiu dung xung set (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién 4p & tin s6 ngudn & trang thai w6t (Wet power-
frequency voltage tests).

C. Yéu cau vé thi nghiém mau (Sample test): Cac mau thi s& duoc bén mua lya chon
ngau nhién vai s6 lwgng mau thir quy dinh tai khoan 3, diéu 4 cua Quy dinh nay va duoc
thi nghiém tai mot Pon vi thir nghiém doc 1ap dat chiing chi ISO/IEC 17025 dudi su chap
thuan cta bén mua dé chimg minh hang hoa dap tng cac yéu cau cua hop dong. Cac thu
nghiém mau duoc thuc hién theo tiéu chuan IEC 60383- 1 hoic tiéu chuan tuong duong,
gom céac hang muc chinh sau:

- Kiém tra kich thudc caa cach dién (Verification of the dimensions) (E2).

- Thi nghiém lec chiu dung co hoc khi udn (Mechanical failing load test) (E1).
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- Thi nghiém chu ky nhiét (Temperature cycle test) (E1+E2).
- Thu nghiém séc nhiét (Thermal shock test) (E2) cho Toughened glass.

- Kiém tra do rong cach dién gébm (Porosity test) (E1) cho Ceramic material.

- Po chiéu day I6p ma kém phan kim loai (Galvanizing test) (E2).

Bang thong s k¥ thuit
TT Hang muc Pon vi Yéu cau Ghi chu
1 Nha san xuat Néu cu thé
2 Nudc san xuat Néu cu thé
3 M4 hiéu Néu cu thé
TCVN 7998-1,
4 Tiéu chuan &p dung IEC 60383-1 hoic
tuong duong
Str trang men, ciu |Lwa chon thep
5 Loal trac theo kiéu Line |tinh toé,n thiét
Post/Pin Post ke
6 bién ap lam viéc cuc dai kVrms >38.,5
Tuy theo mai
Chiéu dai duong ro trén bé > 25 hogc > 31 truong khu
/ mat téi thiéu mm/kV vuc thiét ké
Hoac lva
Luc phé hiay co hoc cua cach chon theo
8 dién khi chiu uon KN > 12,5 tinh toan
thiet ke
Dién ap chiu dung tan sd
9 50Hz/1 phat o kVrms >110
trang thai kho
Dién 4p chiu dung tan sb
10 50Hz/1 phit & kVrms > 85
trang thai udt
bién ap chiu dung xung sét -
11 (1.2/505) kVpeak > 200
12 Dién &p danh thung kV >200
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Hoac lua
X 1 Lo chon theo
13 | Chiéu daity doanganvaoxa| mm 140-150 tinh ton
thiet ké
14 Chiéu dai phan ren ty st mm > 100
Hoac lva
\ . . . - chon theo
15 buong kinh ty su mm 16 hodc 20 hoac 24 tinh toan
thiet ke
_ oo A oz Lva chon
Ban kinh ggpggya €6 cach mm Néu rd theo tinh
16 len 4o todn thiét ké
Ban kinh cong ranh dat da Lura chon
re dgnh st y mm Néu rd theo tinh
17 rendi todn thidt ké
2 dai oc, 1 dém phang
va 1 dém vénh bang
18 Cac phy kién di kem ty thép khéng ri hoac
thép ma kém nhung
nong.
19 Diéu kién lap dit, méi truong Ngoai troi, nhiét déi
lam viéc hoa.
20 Ban vé va tai liéu ky thuat Co
a. Ghip trung thé IPC 35kV
Stt Mo ta Pon vi Yéu ciu
1 | Tén nha san xuat
2 | Xuat xa
; Ma hiéu kep
IPC 240 - 120
4 Tiéu chuan quan ly chat 1SO 9001
luong
5 | Tisu chun 4o dun NF C33, HN 33-S-63, IEC 61284,
b aung AS/NZS 4396 hoic tuong duong
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Stt MO0 ta

Don vi

Yéu ciu

6 | Loai

Kep IPC la loai kep c6 2 buléng, boc cach
dién, chdng thaim nuéce, dung dé dau ndi ré
tir c&p nhdm vin xoén, hoic cap boc cach
dién trung thé. Van hanh tét ¢ ving nhiét
dsi, ving bién, vang & nhiém cong
nghiép...

7 | Than kep

Lam bang nhua cach dién, c6 do bén co
hoc va thoi tiét cao, bén vai tia tir ngoai,
chdng ran nut, 130 hoa va dn mon.

8 | Buldng

Buldng, vong dém lam bang vat liéu chong
an mon kém dai 6¢ siét but dau lam bang
vat liéu thép ma nhang nong/thép khdéng
gi. Luc xiét bulong dam bao ludi ngam kep
chat vao day dan boc cach dién ma khong
lam tréc 16p boc cach dién ciing nhu khong
lam hu hong céac tao day trong ruot dan
dién

9 | Ludi ngam

Lam bang hop kim dong dan dién cao,
duoc ma thiéc, Bao boc bai 1 I6p Polymer
dan hdi va ma silicon chuyén ding chong
tham nudc va chéng an mon cao.

Luc xiét but ¢au buléng

10 IPC 240 - 120

60 + 10% Nm

IPC 300 — 240

60 + 10% Nm

Tiét dién danh dinh cua day
11 |dan

Truc chinh cap nhém boc / Nhanh r& cap
nhém boc (mm2)

IPC 240 - 120

50-240/25-120

Dong dinh muc lién tuc cua
12 | kep

Phai biang hoic Ién hon dong dinh mic cua
day nhém boc cach dién twong irng

IPC 240 — 120 A >450A
Do bén dién mdi va chéng
3 5C & KV/
13 tha,m nudc & 59Hz trong 1 , > 38 KV
phut, trong nuéc (kep IPC | phat

phai dugc ngadm trong nudc

CONG TY DICH VU PIEN LUC MIEN BAC
XI NGHIEP DICH VU PIEN LUC THANH HOA

84




CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

Stt Mo ta Pon vi Yéu ciu
30 phat trwéc Kkhi thir
nghiém)
Kha ning chiu dong ngin
14 | mach khéng lam hong kep
IPC 240 — 120 kA/s >7.44 kA
15 Kha niang chiu nhiét bat 0c DAy nung d6 ¢ 960°C khdng phét sinh
thuong va chay ngon lira
Kha nang chiu lyc kéo co
16 hoc cua kep
Luc kéo dut trén day dan chinh: 80KN
IPC 240 — 120 . e x )
Luc chiu dung trén day dan nhdmh: 500N
Kha nang chiu dung chu ky
17 | nhiét ma khéng lam hu | Chu ky 500 chu ky
hong kep
Khd nang chiu dung ldo hoa 12 chu ky - 168 gio
18 | thoi tiét trong moi truong co t3na thai dian 2016 gic
phoi sing UV (tong thoi gian gio)
Kha ning chiu dung chdng
19 | an mon trong mdi truong 500 gio
swong mudi
Lam bang vat liéu cao su dan hoi. Kep IPC
kém theo nap bit dau cép, bén trong co
S bom sian m& chéng tham dé bao vé cép
2 Na a . . A
0 ap bit dau cap chong tham nuéc. Cac nap bit dau cap nay
khong duoc roi khoi than caa néi boc cach
dién ngay ca khi khong str dung.
21 | Nhiét @6 moi truong cucdai | °C 50
99 Dg am rn_01 truong tuong % 90
dol cuc dal
Kep phai dugc dat ndi cac théng tin san
pham dam bao cac noi dung sau:
23 | Ghinhan M4 hiéu, tén nha san xuat
Tiét dién sir dung nhanh chinh/tiét dién st
dung nhanh rg...
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Stt Mo ta Pon vi Yéu ciu

Dién ap dinh muc su dung.

Dong dién tai cho phep.

Viéc ghi nhadn phai ¢am bao rd va bén

a. Khoa nép ép va kep ddu ré

Tiéu chuan ap dung: AS1154, TCVN 3624. Puoc lam bang hop kim nhém, kich
thudc phi hgp cho day dan dau néi.

b. Giap niu
Stt MO ta Yéu cau
1 | Nha san xuét Néu rd
2 | Nudc san xuat Néu ro
Ma hiéu
3 Giap niu day ACX50mm? Yéu cau
Giap niu day ACX120mm? Yéu cau
AS1154.3
4 | Tiéu chuan san xut va thir nghiém hoac twong duong
QD sb: 98/QD-EVNNPC
MO ta:
Giap niu duogc st dung dé dirng day nhom 16i Pép ung

thép boc (vo boc ngoai 1a HDPE)

Giap niu dugc tao dang trudce (preformed) dé
c6 thé ap tryc tiép 1én day dan ma khéng can dung bap ung
cu lap dit, khong 1am hu hong day din va dam bao
an toan trong van hanh.

Giap niu phai duoc thiét ké phu hop voi cac
yéu cau thir nghiém quy dinh trong tiéu chuan nay, bap ung
dam bao anh huong rung trén day dan va giap niu
|a t6i thiéu

Vit liéu cau tao:

L s S bap ang
+ Giap niu co thé dugc cheé tao bang vat liéu
hay to hop cac vat liéu bat ky, dam bao giap niu dat
duogc kha nang chiu strc cing theo diing thiét ké.
bap ung
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Stt MO ta Yéu cau
+ Cac thanh phan ciu tao phai thich hop véi nhau Pap ting
va vai day dan ma ching tiép xuc.

+ Cac vat liéu nhya phai dugc bao vé mot cach
tuong duong khoi cac anh hudng do bac xa mat troi
Tat ca cac phan cua gidp niu phai c¢é kha ning hoic
ducy? bao V§ thich hg~p Chc?ng én‘mc‘)n trong khi Pép (ing
guyén ca khi luu kho 1an khi van hanh.
Tat ca cac phan bang sat thép tiép xtc véi khi quyén
khi van hanh, ngoai trir khi duoc ché tao bang thép o
khong ri, déu phai duoc bao vé bang phuong phap Bap ung
ma néng véi chiéu day 16p ma téi thiéu 1a 55pm.
Giap niu phai co cac ky hiéu chi:
+ R M A M -z s A X .
D1?m-bat dau x-o/an qlap niu 9uanh day dan- ) Dip (g
+ Ma hiéu cua giap niu, cd day st dung véi giap .,
o T bap ung
niu va ma mau cho day dan.
Théng sb ky thuat giap niu:
H,uong_onan (direction of helix) ap dung cho tat ca Huéng phai (right hand),
cac loai day
Lyc giit t6i thiéu sau khi lap dat hoan chinh | 85% lyc kéo dut cua day dan
(minimum holding strength): trong 01 phat.
ACX50mm? > 17 kN
ACX120mm? > 24 kN
S6 soi cua giap: o
6 ACX50mm? g
ACX120mm?
Budc xoan:
5+6
ACX50mm? 5.6
ACX120mm?
Chiéu dai toan bo (mm):
>1.100
2
ACX50mm >1.200
ACX120mm?
Chiéu dai sir dung (mm):
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Stt Mo ta Yéu ciu
ACX50mm? >040
ACX120mm?2 >1.000

Yém dang U (clevis
thimble) vai kich thudc phu
hop voi lich thuéc day su
dung vai gidp niu.

Yém dang U (clevis
thimble).

7 | Phu kién:

Thong s6 k¥ thuit ciia Phu kién diy composit budc co sir

Day composit budc co sir

STT Hang muc Pon vi Yéu cau
1 | Tén nha san xuét Néu cu thé
2 | Xuat x Néu cu thé
3 | M4 hiéu Néu cu thé

ANSI 53 /55/ 56 /57 hoac

4 | Tiéu chuan ap dung twong dwong

Str dung cho day nhém I6i
thép boc cach dién dén dién
_ ap 35kV vao cac ranh trén
5 | Loal 2 . . n ,

co cua st cach dién dang.
Lua chon rd (Lap dat cho st
don hay str do1)

Day dinh hinh phi kim loai

Chat li¢ [ i
6 at lieu (composite, plastic, ...)

7 | Buong kinh day dinh hinh mm >12

Trén mdi day phai duogc in

8 | Cac ky ma hiéu khong phai nhu sau:
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Tén nha san xuat, M4 hiéu
cua san pham;

Catalogue / Bang v& cua nha san xuat
9 | thé hién cac kich thuéc va thdng sb k§ Co
thuat.

Céc bién ban tht nghiém
xuat xuong duogc thuc hién
boi nha san xuat trén mai
10 | Thir nghiém san pham san xuat ra tai nha
san xuat dé chirng minh kha
ning dap @ng cac yéu cau
k¥ thuat

11 | Mau hang chao Cung cap theo hd so dy thau

2.2.5. Xa thép cac loai.

Két cAu xa gia cua duong day duoc tinh toan dam bao yéu cau chiu luc va khoang
cach pha - pha, pha - dit theo quy pham trang bj dién.

Viéc chon cac loai xa cho tirng vi tri duogc thé hién chi tiét trong mat cat doc va bang
tong ké. T4t ca cac vi tri xa déu phai duoc ndi dat an toan.
- CAc chi tiét bang thép phai duoc ma k&m nhiing néng yéu cau cu thé:

*) CAc chi tiét bang thép hinh khong quay ly tam (X4, gia d, coc tiép dia...):

+ C6 chiéu day > 6mm yéu cau chiéu day Iép phu cuc bo > 70um; chiéu day 16p phu
trung binh > 80um.

+ C6 chiéu day < 6mm yéu cau chiéu day Iép phu cuc bo > 60um; chiéu day 16p phu
trung binh > 70pm.

*) Céc chi tiét bang thép tron (Day tiép dia, gia d& san thao tac, phy kién chudi...):

+ CO duong kinh > 3mm yéu cau chiéu day 16p pha cuc bo > 45um; chiéu day 16p
pht trung binh > 55um.

+ Co6 duong kinh < 3mm y&u cau chiéu day 16p phu cuc bo > 35um; chiéu day Iop
phu trung binh > 45um.

*) C4c chi tiét bu 16ng, ¢ vit (C6 thé ma dién):
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+ C6 duodng kinh > 20mm yéu cau chiéu day 16p pha cuc bd > 45um; chiéu day 16p
phu trung binh > 55um.

+ C6 dudng kinh > 6mm dén 20 mm yéu cau chiéu day 16p phu cuc bd > 35um; chiéu
day I6p phi trung binh > 45um.

+ Co6 duong kinh < 6mm yéu cau chiéu day 16p phu cuc bo > 20um; chiéu day lép
phu trung binh > 25um.

2.2.6. Cit dién:
- Yéu cau chung:

- Nha san xuat phai cung cap ban vé thiét ké cot BTLT mé ta rd: b tri cot thép, kich
thudc va hinh dang bén ngoai, cac mat cat va biéu d6 moment khang udn cho phép.

- Cot dién bé tong ly thm sir dung trong ludi dién phan phdi tuan thi theo Tiéu chuan
Qudc gia TCVN 5847:2016 va phai la cot c6 16 dé bé tri lap dat gian xa, 15 thang tréo an
toan va thuan loi trong qua trinh lap dat, van hanh.

- Trang thai ang suat: Ct thép dy ung luc trude (PC).

- Chiéu dai cot tir 6+22m ¢ thé dugc duc lién hogc néi tir 2 dén 3 doan cot.

- Cac doan cot ndi ciing coi nhu mot cot va phai tun theo cac qui dinh cua tiéu chuan,
cac bich ndi phai dam bao c6 d6 chiu tai trong ubn 16n hon hoic bang cac doan cot.

- Tai trong thiét ké tir kN =+ 30kN (lwra chon theo tinh toan véi ting duy an cu thé).

- Hinh dang: Cot bé tong ly thm c6 dang con cut réng ¢6 chiéu dai tir 6 + 22m, mat
cit tron d6 cdn bang 1,11% va 1,33% theo chiéu dai cot.

- Cudng d6 chiu nén & tudi 28 ngay cuia bé tong ché tao cot dién bé tong cot thép ly
tam khong nho hon 30MPa ddi voi cot dién bé téng cot thép ly tam khdng ang lec trude
véi mau thir hinh try (150 x 300) mm.

- Day tiép dia:

+  Day tiép dat duoc sir dung bang sit tron 10, doc 1ap va khong phai sat chiu lec
Cot. Sat dugc dat m trong bé tong tir dau dén gdc cot.

+  Day sit @10 duoc din ra mat ngodi cot bang cach: Han dién véi dai 6¢ vudng
c6 kich thuéc 60mm x 60mm day 10mm, cung bulon ®12 dai 25mm, dai b vudng dugc
tard (ven) riang vi tri gitra dai dc, ren budc 1on (Loai K). Bulon va dai ¢ duoc nhing kém
néng, chiéu day 16p ma theo qui dinh hién hanh, chiéu dai dudng han 50mm, han 02 phia,
chiéu day méi han 6mm. Mat ngoai dai ¢ phang, bang véi mat ngoai cot.

+ DO sau caa 15 bit tiép dia tir mat ngoai cot tdi thiéu 25mm nhung khéng duoc
Xuyén qua tdm cot, qua trinh quay ly tam phai bit kin 15 tiép dia, khong dé bé tdng lam bit
hodc d6 sau 10 tiép dia khong dat yéu cau.

+  Vitri dai 6c vubng ndi day tiép dat phai léch vai 16 1ap xa cua cot, khong dugc
thang hang.
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+  Cot BTLT 6,5m; 7,5m va 8,5m c6 02 diém ndi day tiép dat cach dau Cot 0,2
+0,6m va cach gbc Cot 0,8 + 1m.

+  CotBTLT 10,5m va 12m c6 02 diém ndi day tiép dat cach dau cot 1,2m va céch
g6c Cot 1,5m.

+  Cot BTLT 14m; 16m; 20m; 22m c6 03 diém ndi day tiép dat. Ngon cot c6 02
diém cach dau cot 1,2m va 03m; 01 diém céch gbc cot 2,5m.

- Ky hiéu: cot dién bé tong duoc dic chim vao bé mat chinh dién cot, vudng goc vai
chiéu dai than cot bang chit in hoa, ghi rd:

+  Trang thai ung sut cot két cau: Dy ang lyc truéc (PC)

+  Theo nhém muc dich sir dung: Nhém | (Dung cho truyén dan, phan phéi dién);

+  Kich thudc co ban: Chiéu dai cot mm (6 = 22); Puong kinh ngoai cua cot dién
mm (120, 140, 160, 190, 230); Tai trong thiét ké kN (1, 1,5, ..., 15);

+  S6 hiéu tiéu chuan ap dung TCVN5847:2016.

+ VD: PC.I1-12-190-3,5.TCVN5847:2016 duoc hiéu 1a cot dién bé tong ly tam
cot thép du ung luc trude, loai |, dai 12m, tai trong thiét ké 3,5 kN.

+  Qui cach kich thuéc va mac sai léch cho phép cuaa chir va sé in chim; Vat liéu
to nét ky hiéu in chim trén than cét: son mau den dam, khong tan trong nude duoc qui dinh:

Chi tiéu Kich thwéc Mikc sai léch
(mm) (mm)
Chiéu cao chir va sd 50 +5
Chiéu rong chi 20 +2
Chiéu rong nét chir 6 +2
Chiéu sau in chim 3 +1
Khoang cach gitra 2 chix in 10 12
" C(I;hoémg cach tur hang chi tai 3000 450

- Chiéu day Iop bé tong bao vé cot thép tai: B&é mat than cot: khong nho hon 15 mm
va khong nho hon duong kinh cét thép thuong; Bé mat dinh cot: trat vira xi mang, chiéu
day khdng nho hon 25 mm; Bé& mit day cot: trat vira xi ming, chiéu day khdng nhé hon 35
mm.

- Muc sai léch kich thudc cho phep cua cot dién bé tong duoc quy dinh:
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Sai léch kich thwoéc Mirc cho phép

+25
-10

i véi cot co L <
14 m

1. Sai léch chiéu dai cot, mm
+ 50

-10

Ddi véi cotco L >
14 m

2. Sai léch duong kinh ngoai, mm

3. Sai léch chiéu day cot, mm

- B& mat ngoai cot dién bé tong phai nhin déu. Cho phép c6 16 rd ¢ vi tri mép khudn
Vi chiéu sau khong 16n hon 2 mm, dai khong qué 15 mm:

Kich thwéc, khong 16n hon
(mm)
Bé mat -
Lo ro )
- Vét 16i, 1I6m
buong kinh Chiéu sau
Mat ngoai cot 10 5 2
Mat mut cot 8 3 2

- Cho phép c6 cac vét nit bé mat bé tong do bién dang mém nhung chiéu rong cua
céc vét nat khong duoc qua 0,05 mm. Cac vét nirt khong duoc ndi tiép nhau vong quanh
than cot.

Bang Yéu ciu ky thuat:

Cét dién b

é tong ly tam

STT MO ta Pon vi Yéu cau ky thuat
1 |Nhasan xuét Néu rd
2 INudc san xuat Néu rd
3 |[Mahiéu Néu ro
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4c yéu cau ky thuat ch inh ba
4 Céac yeu‘A cau Ay t} uat~c unAg trin an Dip (g
trong phan “Yéu cau ky thuat chung
.A . . ISO 9001 hoac tu
5 [Tiéu chuan quan ly chat lugng ec tuong
duong
6  [Tiéu chuan san xuét va thir nghiém TCVN 5847: 2016
e Theo phan “Yéu cau ky
Thiét ké cot: phan - Yeu cau &y
: thuat chung
Cot dién bé téng ly tdm cb dang con cut
. rdng chiéu dai tir 6 m dén 22 m, mat cit -
tron do con bing 1,11 % va 1,33 % theo pung
chiéu dai cot
n Cac cot BTLT 6m; 6,5;7; 7,5; 8;
8,5; 9; 10; 12m, chi gém 01 doan lién
tuc; (.
8 | Caccot BTLT 14m:; 16; 18; 20; bap ung
22m gom 02 hoic 03 doan ndi voi
nhau bang mit bich.
mm
9 [Chiéu dai cot Sai so chiéeu dai cot + 25
Puong kinh ngoai dau cot mm
Cot BTLT 6m 140
10 [Cot BTLT 6,5+7,6m 160
Cot BTLT 8+14m 190
Cot BTLT 14+22m 190 (hoic 230)
11 DPuong kinh ngoai day cot mm Néu cu thé
1 Chiéu day 16p bé tong dau cot bao vé cot Dap tmg theo “Yéu cau ki
thép thuat chung”
13 Chiéu day I6p bé tong day cot bao vé cot Dap g theo “Yéu cau ky
thép thuat chung”
Cac 15 cot bao gom 16 leo cot (va dé bat
14  thiét bi), 15 tiép dia va 16 bat xa c6 vi tri Dap g
va kich thudc nhu ban vé dinh kém
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Phai c6 nat chin bang bé téng & hai dau

15 R D y i n
cot ly tam. ap ung
16  |Chi tiét ky hiéu cot Dép tng theo “Yéu cau k§
thuat chune”

Paép tmg theo “Yéu cau ky

17 |Hé thong tiép dia trong than cot
thuat chung”

Dép tng theo “Yéu cau ky

Vat liéu ché tao: R .
thuat chung

Dép ung theo “Yéu cau ky

18 [Mac Bé tong duac cot
ac Bé tong duc co thuat chung”

Nudc tron bé tong phu hop
vai TCVN 4506:2012.
Phd hop Vvéi TCVN
2682:2009 hoiac xi mang
podc lang hon hop phu hop
véi TCVN 6260 :2009. Doi
Vo1 viung ¢ moi truong
20 [Xi mang cho bé tong xam thuc c6 thé dung xi
ming podc lang bén sun
phat (PCSR) phu hop véi
TCVN 6067:2004 hoac xi
ming podc lang hon hop
bén sun phat (PCBMSR,
Cac loai cot lidu dung dé
san xuat cot dién bé téng
cot thép ly tam co kich
thuge hat ¢t lieu Ién nhat
khéng qua 25 mm va
khong l6n hon 4/5 khoang
cach nho nhat caa cot thép
tng lyc trudc (PC) va ct
thép doc; cac chi tiéu khac
phai phu hgp véi TCVN

19 Nudc cho bé tong

21 |Cét liéu cho bé tong

CONG TY DICH VU PIEN LUC MIEN BAC

) ; g ) 94
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

- C6t thép thuong phu hop
voi TCVN 1651-1:2008;
22 |Cot thép cho bé tong TCVN 1651-2:2008 hoac
theo tiéu chuin tuong
duong.

Phu hop wv6i TCVN
8826:2011,

TCVN 8827:2011 va
TCVN 10302:2014.
Luc kéo/nén ngang dau cot
t6i thiéu (Kgf)

23 |Phu gia cho bé tdng

24 [Tai trong thiét ké: Theo thiét ké (v6i cac dinh
muc luc dau cot theo
bang 8)
Cot BTLT 22m
Cot BTLT 20m

Cot BTLT 18m

Cot BTLT 16m

Cot BTLT 14m

COot BTLT 12m

Cot BTLT 10,5m

Cot BTLT 8,5m

Cot BTLT 7,5m; 6,5m

Tai trong gay tai han caa cot
25  |Khi thtr udn gay dién khdng nho hon 2 1an tai
trong thiét ké
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Ban vé thiét ké cot: bo tri
cbt thép, kich thuéc va chi
tiét bén ngoai cot, dinh
luong nguyén vat liéu cho
mot cot, mac bétdng thiét
ké

Bién ban thi nghiém dién
hinh hinh c¢6t BTLT duoc
thuc hién boi phong thi
nghiém doc lap voi

Céac tai lieu ky thuat lién
quan.

26 |Céc tai liéu bat buoc cung cap

Kich thuée co ban va tai trong thiét ké caa cac cot BTLT

Kich thudc Tai trong thiét ké, KN, khdng nho hon
Chiéu Chiéu cao Chiéu sau Puong kinh ngoai dau cot, mm
dai cot, | diém chat | chon dat,
L, m tai, H, m hi, m 120 140 160 190 230

3,5
43
54

12 9,75 2,0 i i i ]
1,2
9,0
10,0
6,5 7,2
8,5 9,2

14 11,35 1,6 - - - 9,2 11,0
11,0 13,0
13,0
9,2 10,0

16 13,25 1,8 - - - 11,0 11,0
13,0 13,0
9,2 10,0

18 14,75 2,0 - - -
11,0 13,0
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Kich thudc Tai trong thiét ké, kN, khéng nho hon
Chiéu | Chiéu cao |Chiéu sau Puong kinh ngoai dau cot, mm
dai cot, | diém chat | chon dat,
L,m | tai,H,m h1, m 120 140 160 190 230
12,0 15,0
13,0
9,2 10,0
11,0 13,0
20 16,45 2,2 - - -
13,0 15,0
14,0

Thong sb cac loai cot bé tong li tdm st dung duoc ghi & bang sau:

o jcnitu] buimg | Dwng | | OO
STT Loai cot dai | kinh ngon | kinh goc | To hop cot dAu cot

(m) (mm) (mm) (daN)
1 | PC.1-12(190)-7,2 12 190 350 Lién than 720
2 | PC.I-12(190)-9,0 12 190 350 Li&n than 900
3 | PC.1-12(190)-10 12 190 350 Lién than 1000
4 | PC.1-14(190)-8,5 14 190 377 G8 + N6 850
5 | PC.I-14(190)-11 14 190 377 G8 + N6 1100
6 | PC.1-14(190)-13 14 190 377 G8 + N6 1300
7 | PC.1-16(190)-9,2 16 190 403 G10 + N6 920
8 | PC.I-16(190)-11 16 190 403 G10 + N6 1100
9 | PC.I-16(190)-13 16 190 403 G10 + N6 1300

2.2.7. Chong sét van:
1. Y&u cau chung

a. Bé dam bao chdng sét van sir dung cho tram bién ap/thiét bi dong cat phan phdi co
thé bao vé ca qua dién ap do song sét, qua dién ap thao tac thi yéu cau phai st dung loai
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chdng sét van khong khe ho.

b. CSV ¢6 vo lam bang vat liéu st (Porcelain) hodc Polymer, bén trong c6 cac dién
tré MO phi tuyén sir dung loai ZnO. MO c6 tri s dién tré nho khi qua dién &p va c6 tri s6
I6n & dién ap van hanh dinh muac caa hé théng dién. Néu vo bang Polymer thi trong 16i
phai c6 cu tao dam bao d6 bén vé co hoc (nhu thanh soi thuy tinh, thanh cach dién chiu
luc v.v.) chéng udn cong, soin, ¢ kha ning khang nam, khong bi ton thuong khi xé hoic
va cham, khéng bi ran, nat, thoai héa béi moéi truong va dién truong.

c. C6 phan tu giai thoat &p luc trong cac diéu kién van hanh qua tai dbi vai chong sét
van vo su.

2. B tri lap dat

a. CSV phai duoc thiét ké pht hop cho viéc gan truc tiép trén gia d& bang thép.

b. CSV phai duoc trang bi day du cac phu kién dé dau ndi vao day pha/trung tinh va hé
théng ndi dat, bo phu kién cach dién dé lap trén hé thong gia d& kim loai va bo dém sét.

3. Céc yéu cau vé thi nghiém

Chéng sét van phai duoc thi nghiém xuat xuéng theo tiéu chuan IEC 60099- 4 hoic
tiéu chudn tuong duong.

a. Bién ban thi nghiém xuat xuong (routine test): Gom c6 cac hang muc thi nghiém
theo yéu cau cua tiéu chuan IEC 60099-4, gom tbi thiéu cac hang muc:

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

Do dién ap du (residual voltage).

Do phong dién cuc bo (internal partial discharge test).

Thi nghiém dién ap tan sb cong nghiép (Power- frequency voltage test).
b. Thi nghiém dién hinh (Type test):

Dbdi véi chéng sét van phai dugc thuc hién bdi phong thi nghiém dat theo ti€u chuan
ISO hodc phong thi nghiém cua nha san xuat nhung két qua thir nghiém phai duoc
chtng kién tir cac co quan kiém tra qudc té doc lap (co chimg chi ISO) nhu: KEMA, CESI
V.V.

Bién ban thi nghiém dién hinh cho CSV trong tram bién 4p 110 kV gdm cac hang
muc chinh sau:

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

- bién ap du (Residual voltage).
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- Kiém tra diéu kién van hanh lau dai véi Ucov (Tesst to verify long term stability
under continuos operation voltage).

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

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

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

- Pic tinh dién ap tan s6 cong nghiép véi thoi gian (Power frequency voltage
versus time - TOV).

- Thir nghiém ngan mach (Short circuit test).

- Thir nghiém d6 uén (Bending test).

- Dbi voi CSV cach dién polymer (Polymer-housed surge arresters): Thi nghiém
140 hoa bai thoi tiét (Weather ageing test).

- Bién ban thi nghiém dién hinh cho CSV tram phan phéi/thiét bi dong cat gébm cac
hang muc chinh sau:

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

- Dién ap du (Residual voltage).

- Pic tinh dién ap tan s6 cong nghiép véi thoi gian (Power frequency voltage
versus time - TOV).
- Kiém tra chiu dung van hanh (Operation duty test).

Ngoai ra, tuy theo dic thu vi tri lap dit va myc dich sir dung, cau tao cua chéng sét
van cac don vi ¢ thé lira chon thém mot sb cac hang muc thi nghiém dién hinh (Type test)
theo tiéu chuan IEC 60099-4.

4. Phy kién

a. Céc kep cuc dé dau ndi.
b. Céc kep bu 16ng str dung cho ndi dat twong thich day dong
c. Céc bu-16ng, dai ¢ kém theo twong ung.
d. Céac hé thdng tru va gia d& chdng sét van (néu co)
e. Délip chdng sét van.
f. BO dém sét.
g. Disconector (4p dung cho chéng sét van tram bién &p/thiét bi dong cat phan
phéi)
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5. Tai liéu k¥ thuat va ban vé mo ta

Thiét bi phai duoc cung cap ban vé va tai liéu ky thuat sau:

a. Ban v& md ta cau trlc chung cua thiét bi.

b. Ban v& huéng dan lap dit.

c. Tai liéu huéng dan lap dat, van hanh, sira chita va bao dudng thiét bi, phu kién.

d. Céc tai lieu khuyén céo vé kiém tra, bao dudng, dai tu, cach xu ly céc truc tric
hu hong thuong gap.

e. Cac bién ban thi nghiém va giay chiing nhan quan ly chét luong.

6. Yéu cau khac

a. Thiét bi moi nguyén 100%, khong c6 khiém khuyét, c6 ching nhan nguon goc
xuat xir hang héa (CO) r6 rang, hop phap va c6 ching nhan chat lugng hang
hda (CQ), kém theo cac tai li¢u lién quan d¢ chimg minh hang hoa dugc cung
cap phu hop vai yéu cau cua thiét ké va quy dinh trong hop dong da ky ket.

b. Chong sét van phai dap img dugc do bén doi véi céc dieu kién vé khi hau va
mdi truong tai Viét Nam: duoc nhiét dai hoa, phu hop véi dieu kién moi truong
lap dat van hanh.

c. Tru dd, xa, gia da, tiép dia, bu 16ng, dai bc va cac Chj tiét béng thép duoc ma
kém nhdng nong vaéi bé day 16p ma tudn tha Quyet dinh so 82/Qb-EVN-
QLXD-TD ngay 07/01/2003.

d. Bu 18ng ché tao theo tiéu chuan TCVN 5571-1991, TCVN 1916-1995; dai oc-
vong dém theo tiéu chuan TCVN 1905-76.

e. Khi van chuyén cho phép thao va dong géi trng bo phan riéng va phai ¢6 bang
liét ké so luong vat tu trong tirng Kién dong goi.
2. Tiéu chuan ky thudt cia chong sét van lip dat cho TBA/ thiét bi déng cit phan
phoi
Bang yéu cau vé dic tinh ky thuat chéng sét van 22 kV

TT | Hang muc Pon vi Yéu cau

| | Thong tin chung nha san xuat

1 | Hang san xuat Néu cu thé
2 | Nudc san xuat/Nam san xuat Néu cu thé
3 | M4 hiéu Néu cu thé
4 | Tiéu chuan &p dung IEC 60099-4

Il | Thong tin vé ché dé lwei dién

1 | bién ap lam viéc 16n nhat kV 24
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TT | Hang muc Pon vi Yéu ciu
2 | Tan sé dinh muc Hz 50
3 | Ché do lam viéc cua luéi dién Trung tinh tryc tiép ndi dat
Hé s6 qua dién &p cho phép khi
4 | cham dat mot pha doi véi luéi 3 pha 14
3 day
5 | Ché @6 dau ndi chéng sét van Pha — dat

111 | Théng s6 k¥ thuat cia chéng sét

ZnO, khang khe hg, Iap ngoai
troi, dap tng tiéu chuan s dung

1| Chung loai CSV trong tram bién ap theo tiéu
chuan IEC

2 | Cap chdng sét van DH

3 | bién ap dinh mac Ur kV > 18

> 13,97 hodc phil hgp véi cau tric
4 | bién ap lam viéc lién tuc COV kVrms | luéi va ang dung ciing nhu tri SO
tinh toan theo thiét ké

Dién ap qua &p tam thoi kém theo Nha san xuat chao dap tng cau

> dudng cong dac tinh TOV kVrms hinh lu6i dién
6 | Dong dién phong dinh mic kA >10
7 | Dong dién phong dinh kApeak > 100
8 | Nang luong nhiét dinh muac Qth C >1,1
9 | Kha nang phong lap lai - Qrs C > 0,4
10 | Hé s6 phdi hop cach dién >1,4

IV | Thong sé k¥ thuat cia vé chéng sét van

Vat liéu tong hop loai Silicon
1 | Vatliéuvo rubber (SR) hoac sur diac nguyén
khoi
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TT | Hang muc Pon vi Yéu cau

bién ap chiu dung xung sét cua cach

dién (1,2/50ps) - Bil kV > 125

Pién ap chiu dung tan s6 nguon cua

cach dién (50Hz/1 phat) kVrms >50

> 25 hoac 31 (tuy theo moi

4 Chiéu dai duong ro caa cach dién | mm/kV truong khu v thiét ké)

5 | Kha nang chiu luc tinh kN Pon vi tu van tinh toan

6 | Kha nang chiu luc dong kN Pon vi tu van tinh toan

V | Céac phu kién khac

1 | Bo dém sét c6 b hién thi dong ro (néu co)
Nudc san xuét Néu cu thé
M4 hiéu Néu cu thé
Dai do dong ro: 0 - 30mA Dap tng
S6 chit s6 cua b dém sét >5
Do nhay vai xung sét A <200

Kha nan% icé}glzﬁlir(r)\g;s()ung dong KA > 100

Cép bao vé ctia vo dém sét IP54

2 | Bo chi thi su cb disconector (néu co) Cung hang ché tao chéng sét van

3 | Gia d& (néu co)
Nha san xuét Néu cu thé
Nudc san xuat Néu cu thé

Thép ma kém nhidng néng véi bé

Vit ligu day I6p ma t6i thiéu 80um
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TT | Hang muc Pon vi Yéu cau
4 | Kep cuc 01 kep cuc/01 chdng sét
Nha san xuét Néu cu thé
Nudc san xuét Néu cu thé
Vat liéu Phu hop véi day dan
Kich thuéc phtl hop véi day dan

Béng thép khong ri hoic ma kém

Bulbng kep cuc nhiing nong

Tai ligu ky thuat thé hién rd céc
théng s6 chao thau, ban vé kich

S thude, hudng dan lap dat, van hanh Co
va bao dudng
Bang yéu cau vé dic tinh ky thuat chéng sét van 35 kV
Yéu cau
STT MO ta Pon vi
CSV-38,5
I | Théng tin chung nha san xuat
1 | Hang san xuét
2 | Nudc san xuat/ Nam san xuat
3 | Mahiéu
4 | Tiéu chuén ap dung IEC 60099 — 4 hoic turong duong
Il | Théng tin vé ché a6 lwéi dién
1 | Dién ap 1am viéc 16n nhat kV 38,5
2 | Tan sé dinh mac Hz 50
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Yéu cau
STT M ta Pon vi
CSV-38,5
3 | Ché @6 lam viéc cua ludi dién Trung tinh cac ly véi dat

s Hé sd qua dién ap cho phép L7
khi cham dat mot pha ’

Thoi gian duy tri qua do dién S
5 |, . 7200
ap lon nhat

6 | Ché do du ndi chong sét van Pha — dat

I11 | Thong s6 k¥ thuat cia chéng sét

Chung loai ZnO, khdng khe ho, lap ngoai troi,
. dap ng tiéu chuan st dung CSV
trong tram bién ap theo tiéu chuan
IEC
2 | Cap chéng sét van SL hoic cao hon
3 | bién ap dinh muc Ur kV > 48
4 | biénaplamviécliéntuc COV | kVrms >38

bién ap qué ap tam thoi kém | kVrms . P .
. s, Nha san xuat chao dap ung cau
5 |theo duong cong dac tinh . o
hinh ludi dién

TOV
6 | Dong dién phong dinh muc KA >10
7 | Dong dién phong dinh kApeak > 100
8 Nang luong nhiét dinh muc | kd/kvV*U -
Wth r B
9 | Kha nang phong lap lai - Qrs C >1
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Yéu cau
STT Mo ta Pon vi

CSV-38,5

10 | Hé s6 phdi hop cach dién KN >1,3

IV | Théng sb ky thuat cia vé chong sét van

Vit liéu vo Vit liéu tong hop loai Silicon
1 rubber (SR) hoac st dic nguyén
khoi

) bién ap chiu dung xung sét | kVpeak - 180
cua céch dién (1,2/50ps) B

bién ap chiu dung tan sé| kVrms

3 | ngudn cua cach dién (50Hz/1 > 175
phat)
4 Chiéu dai duong ro cua cach | mm/kV | >25 hodc 31 (tiiy theo mdi trudng
dién khu vuc thiét ké)
Kha niang chiu dung ngan KA
5 a nang chiu dung nga > 25
mach
6 | Kha nang chiu luc tinh KN
7 Kha nang chiu luc dong kN

V | Céac phu kién khéac

Bo dém sét co bo hién thi dong )
1 I Co

Nudc san xuat

Ma hiéu

Dai do dong ro: 0 - 30mA bép tng
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Yéu cau
STT M0 ta Pon vi
CSV-38,5
S6 chit s6 cua bo dém sét >5
Do nhay vai xung sét A <200
Kha nang chiu dung xun KA
_ g chiu dyng g > 100
dong dién (4/10 ps)
Cap bao vé cua vo dém sét IP54
2 | Gia dd (néu co)
Nha san xuat
Vit lidu Thép ma kém nhing néng vai bé
day 16p ma téi thiéu 80pm
3 | Kepcuc 01 kep cuc/01 chong sét
Nha san xuat
Nudc san xuat
Vit liéu Phu hop véi day dan
Kich thuéc Phu hop véi day dan
Buldng kep cuc Bing thép khdng ri hoic ma kém
nhiing nong
Tai lieu ky thuat thé hién rd
A cac thdng sb chao thau, ban vé -
kich thuée, huéng dan lip dit,
van hanh va bao dudng
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2.2.8. Cau chi tw roi FCO 22kV, 35kV.

. Yéu cau chung

a. Cau chi tu roi (FCO) 1 loai 1 pha, ldp dat ngoai troi, trén cot dién. Thiét ké FCO
bao gém céc bo phan: Cach dién, can cau chi, day chi (voi dong dién dinh mac phi hop)
va bo gia d& lap trén xa, bu 16ng, dai bc, vong dém v.v. Cach dién phai 1a loai gbm st trang
men hoic loai polymer (cao su silicone hoic hén hop silicone) ¢é kha niang lam viéc & diéu
kién 6 nhiém nang nhu khu vuc ven bién, swong mudi, & nhiém cdng nghiép, birc xa tia
cuc tim v.v. ciing nhu khi hau nhiét di am .

b. Thiét bi duoc ché tao, thar nghiém theo tiéu chuan IEC 60282-2, ANSI C37.41, ANSI
C37.42 hoic céc tieu chuan twong duong.

c. C4c yéu cau vé thir nghiém:
+ Thir nghiém xuit xuong (Routine test):

Tha nghiém xuat xuong duoc thuc hién boi Nha san xuat trén mdi san pham san
Xuat ra tai Nha san xuat. Viéc thir nghiém xuat xudng dugc thuc hién theo tiéu chuan san
Xuit twong ng, bao gom céc hang muyc sau day:

- Kiém tra ngoai quan (Visual inspection).

- Thtr nghiém chiu dung dién ap tan sé cdng nghiép 50 Hz, 1 phat (Power-
frequency withstand voltage test).

- Thtr nghiém thao tac co khi (Mechanical operation test).
+ Tha nghiém dién hinh (Design/type test):

Thir nghiém dién hinh phai duoc thuc hién va ching nhan boi phong thir nghiém doc
lap (dat chiing chi ISO/IEC 17025) trén mau san pham tuong ty. Viéc thir nghiém dién
hinh dugc thuc hién theo tiéu chuan IEC 60282-2, ANSI C37.41, ANSI C37.42 hoic c4c
tiéu chuan twong dwong, bao gdm nhitng hang myc thir nghiém sau day:

- Déi véi FCO:
Thur nghiém dién moi (Dielectric test).
Thir nghiém kha ning cat (Interrupting/Breaking tests).
Thu nghiém d¢ tang nhiét (Temperature rise tests).
Thir nghiém anh huong tan sb radio (Radio-influence tests).
Thir &p suét tinh (Expandable cap static relief pressure tests).

Tha nghiém d6 bén co khi (Mechanical tests).
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- Bdi véi cach dién Polymer:

Thir nghiém ran nirt va an mon cua vo cach dién (Test housing: tracking and
erosion test).

Thir d6 cirng cua vé cach dién (Hardness test) c6 so sénh gia tri ban dau.

Thu 140 hoa thoi tiét bang tia UV trong 1000 gior (Accelerated weathering test)
theo IEC 62217.

Thur nghiém vat liéu 16i (Tests for core material).
Thi chéng chay (Flammability test).
+ Thir nghiém nghiém thu su phu hop (Conformance test):

Truong hop can thiét, trong qua trinh giao hang, Pon vi ¢6 thé yéu cau nha san
xuit (hoic don vi cap hang) thuc hién lay mau ngau nhién FCO tir 16 hang dé thuc hién thi
nghiém, kiém tra chat luong hang hda so véi cam két trong Hop dong. Viéc tha nghiém
nghiém thu dugc thuc hién boi Phong thir nghiém doc lap (dat chang chi ISO/IEC 17025)
véi cac hang muc sau:

- Thir nghiém chiu dung dién ap tan sé cong nghiép - khd (Power-frequency dry-
withstand voltage test).

- Thir nghiém do bén co khi (Mechanical tests).
d. Ban vé va tai liéu k¥ thuat:
Thiét bi phai duoc cung cip ban vé va tai liéu ky thuat sau:
- Ban v& tong thé bao gdm kich thudc va khéi luong.
- Tai liéu huéng dan lap dat, van hanh, stra chira va bao dudng thiét bi, phu kién.
- C4c bién ban thtr nghiém va gidy chiing nhan quan ly chat luong 1SO.
e. Yéu cau khac:

- Thiét bi m&i nguy@n 100%, khong c6 khiém khuyét, c6 ching nhan ngudn goc xuat
xt hang hoa rd rang, hop phap va cé chiing nhan chat lugng hang hoa, kém theo céc tai
liéu lién quan dé ching minh hang hoa dugc cung cap phi hop véi yéu cau cua thiét ké va
quy dinh trong hop dong da ky két.
- Thiét bi phai dap tng duoc do bén ddi voi cac diéu kién vé khi hau va méi truong
tai Viét Nam: dwoc nhiét doi hda, phi hop véi diéu kién méi truong lap dat van hanh.

- Céc chi tiét bang thép (gia d, cac buldng, dai ¢ v.v.) phai duoc ma k&m nhing
nong theo tiéu chuan TCVN 5408:2007 va céc tiéu chuan tuong duong hién hanh vé ma
kém nhing nong.
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6.2. Bang y&u ciu dic tinh ki thuat FCO 22 kV — Cach dién gém

TT Hang muc Pon vi Yéu cau

1 | Nha san xuat/ Nudc san xuat Néu cu thé

2 |Nam san xuat Néu cu thé

3 | Nhan hiéu Néu cu thé

3 | M4 hiéu Néu cu thé

4 | Tiéu chuan &p dung IEC 60282-2, ANSI (C37.41,

ANSI C37.42 hoic cac tiéu chuan
tuong duong

FCO loai 01 pha, lap dit ngoai troi,
5 | Chuang loai trén cot dién, cach dién 1a loai gém
st trang men c6 kha nang lam viéc ¢
diéu kién 6 nhim ning nhu khu vuc
ven bién, swong mudi, & nhiém cong
nghiép, buc xa tiacyce tim,...cling
nhu khi hau nhiét déi am

6 bién ap dinh muc lam viéc kV > 24

cua thiét bi (pha-pha)
7 | Tan so6 dinh muc Hz 50
8 Dong dién lam viéc lién tuc A

dinh mac

+ Poi véi FCO-100A “ 100
9  |Pinh mirc dong cat khéng KArms

d6i xtng

+ Poi véi FCO-100A « >12
10  |[Pinh mic dong cit ddi kArms

Xang

+ Ddi v6i FCO-100A « >8,0
11 |Muc chiu dung dién &p kVp > 125

xung (1,2/50 ps)

Muc chiu dung dién ap kVrms > 50

12 |tan sé cong nghiép 50Hz
trong 1 phut
13 |Phu kién di kém FCO

13.1 |Cach dién Loai gbm s tring men
Nha san xuat/ Nudgc san Néu cu thé
XUAt
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TT Hang muc Pon vi Yéu cau
Nam san xuat Néu cu thé
Nhéan hiéu Néu cu thé
M3 higu Néu cu thé
- Chiéu dai dudng ro toi mm/kV > 20
thiéu qua bé mit cach
dién
13.2 |Can cau chi (Fuseholder) - Pugc 1am bang vat ligu soi thay tinh
(fiber glass) chiu lyc cao va chiu duoc
tia cuc tim
- C6 16i d6ng lam ngian ho quang
twong thich véi cac day chi théng
dung.
13.3 |Pau cuc dau ndi Loai kep 2 rdnh song song (PG
clamp type) bang d¢6ng ma thiéc
(tin-plated bronze) c6 thé dau ndi
vé6i day ddng hodc day nhém
13.4 |Gia d& lap trén xa, bu Lam thép khéng gi hoac 1am bang
16ng, dai ¢, vong dém,.. thép ma kém nhling néng voi bé day
l6p ma > 80 um
14  |Nhan thiét bj Theo tiéu chuan ANSI C37.42 hoic
tuong duong
15 |Nhan dang nha san xuat Tén hoac logo nha san xuat phai
duoc in bang muc in khdng phai trén
phan cach dién hoic dugc dic noi
trén phan ngam d& can cau chi.
16  |Yéu cau vé thir nghiém Pép ung
17 |Ban vé va tai liéu ky bap ung
thuat
6.3. Bang y&u ciu dic tinh ky thuat FCO 35 kV — Cach dién gém
TT Hang muc Pon vi Yéu ciu
1 | Nha san xuat/ Nudc san xuat Néu cu thé
2 | Niam san xuat Néu cy thé
3 | Nhan higu Néu cu thé
3 Ma hiéu Néu cu thé
4 Tiéu chuan ap dung IEC 60282-2, ANSI C37.41, ANSI
C37.42 hoic céc tiéu chuan tuong
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TT Hang muc Pon vi Yéu ciu
duong
5 [Chung loai FCO loai 01 pha, lap dit ngoai troi,
trén cot dién, cach dién 1a loai gom
st trang men cé kha nang lam viéc &
diéu kién 6 nhim ning nhu khu vuc
ven bién, swong mudi, & nhiém cong
nghiép, birc xa tia cuc timv.v. cling
nhu khi hau nhiét déi am
6 [Dién ap dinh mtc lam viéc kV >35
cua thiét bi (pha-pha)
7 | Tan s6 dinh mac Hz 50
8 |Dong dién lam viéc lién tuc A 100
dinh muc
9  |Pinh mitc dong cat khong KArms > 10
d6i xung
10  [Pinh mirc dong cat doi KArms >5,0
Xtrng
11 |Muc chiu dung dién ap kVp >170
xung (1,2/50 ps)
12 |Mtc chiu dung dién &p tan kVrms > 70
s6 cong nghiép 50Hz trong 1
phut
13 |Phu kién di kéem FCO
13.1 |Cach dién Loai gom st trang men
Nha san xuat/ Nudgc san xuat Néu cu thé
Niam san xuat Néu cu thé
Nhan hiéu Néu cu thé
M4 hiéu Néu cu thé
- Chiéu dai duong ro t6i thiéu >20
qua bé mit cach dién mm/kV
13.2 - Puoc 1am bang vat liéu sgi thuy tinh
(fiber glass) chiu luc cao va chiu duoc
tia cuc tim
Can cau chi (Fuseholder) - C6 15i ddng lam ngén hd quang
tuong thich vai cac day chi thong
dung.
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TT Hang muc Pon vi Yéu ciu
13.3 [Pau cuc dau ndi Loai kep 2 ranh song song (PG
clamp type) bang dong ma thiéc (tin-
plated bronze) c6 thé dau ndi véi
day ddng hoac day nhém

13.4 |Gia d& lap trén xa, bu léng, Lam thép khong gi hozc 1am bing
dai 6c, vong dém,.. thép ma kém nhling néng vai bé day
I6p ma > 80 um
14 |Nhan thiét bi Theo tiéu chuan ANSI C37.42 hoic
tuong duong
15 |Nhan dang nha san xuat Tén hoac logo nha san xuat phai

duoc in bang muc in khéng phai trén
phan cach dién hoic duoc duc noi
trén phan ngam d& can cau chi.

16 |Y@éu cau vé thir nghiém Pép ung

17 |Ban vé va tai liéu ky thuat DPap ung

6.4. Day chi sir dung cho FCO
6.4.1. Yéu cau chung

a. Day chi (Fuse link) thudc loai K (cat nhanh), dugc ché tao dé lap dat ph hop trén FCO,
LBFCO sir dung trén luéi dién trung ap 22kV va 35kV.

b. Day chi duoc ché tao, thir nghiém theo tiéu chuan ANSI C37.41, ANSI C37.42 hoic c4c
tiéu chuan twong duong.

c. C4c yéu cau veé thir nghiém:
* Thir nghiém xuat xwéng (Routine test):

Thir nghiém xuat xudng duoc thyuc hién bai Nha san xuat trén mdi san pham san xuat
ra tai Nha san xuat. Viéc thir nghiém xuat xuong duoc thuc hién theo tiéu chuan san xuat
twong ung.

*Thir nghiém dién hinh (Design/type test):

Thir nghiém dién hinh phai duoc thuc hién va ching nhan boi phong thtr nghiém doc
lap (dat chiing chi ISO/IEC 17025) trén mau san pham twong ty. Viéc thir nghiém dién
hinh dugc thuc hién theo tiéu chuan ANSI C37.41, ANSI C37.42 hoic cAc tiéu chuan tuong
duong bao gdm nhitng hang muc thir nghiém sau day:

- Thir nghiém d6 tang nhiét (Temperature rise tests)

- Thr nghiém dudng cong dic tuyén thoi gian cat theo dong su ¢d (Time- Current
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tests).
- Thtr nghiém d6 bén co khi day chi (Mechanical tests of fuse-links).
- Thir nghiém kha nang chiu kéo (Tensile withstand strength).

* Thir nghiém nghiém thu (Sample test):

Truong hop can thiét, trong qua trinh giao hang, Pon vi ¢6 thé yéu cau nha san xuat
(hoac don vi cap hang) thuc hién ldy mau ngau nhién day chi tir 16 hang dé thuc hién thi
nghiém, kiém tra chat luong hang héa. Viéc thir nghiém nghiém thu dugc thuc hién bai
Phong thur nghiém doc lap (dat ching chi ISO/IEC 17025) véi hang muc sau:

- Thtr nghiém d¢ bén co khi day chi (Mechanical tests of fuse-links).
e. Ban vé va tai liéu k¥ thuat:

Thiét bi phai duoc cung cip ban vé va tai liéu ky thuat sau:

- Ban vé tong thé bao gom kich thudc va khéi luong.

- Tai liéu hudng dan lap dit, van hanh thiét bj.

- Bang dic tuyén thoi gian cat theo dong su ¢6 (Time - Current characteristics) tuong
tmg dong dinh muc day chi cong bd cua nha san xuat dung véi loai diy chi duoc cung cap.

- C4c bién ban thtr nghiém va giay chiing nhan quan ly chat luong 1SO.
f. Yéu cau khac:

- Thiét bi m&i nguy@n 100%, khong c6 khiém khuyét, c6 chizng nhan ngudn goc xuat
xt hang hoa rd rang, hop phap va cé chitng nhan chat lugng hang hda, kém theo céc tai
liéu lién quan dé ching minh hang hoa dwoc cung cap phi hop véi yéu cau cua thiét ké va
quy dinh trong hop dong di ky két.

- Thiét bi phai dap tng duoc do bén ddi voi cac diéu kién vé khi hau va méi truong
tai Viét Nam: duoc nhiét d6i hoa, phi hop véi diéu kién méi truong lap dat van hanh

6.4.2. Bang yéu cau dic tinh k¥ thuat day chi (fuse link)

TT Hang muc DPon vi Yéu cau
1 INha san xuat/ Nugc san xuat Néu cu thé
2 Nam san xuat Néu cu thé
3 |Nhén higu Néu cu thé
3 M4 hiéu Néu cu thé
4 Tiéu chuan ap dung ANSI C37.41, ANSI C37.42 hoac
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c4c tiéu chuan tuong duong

5 [Chung loai Loai 6A, 10A, 12A, 15A, 20A

Chi loai K (cit nhanh), dugc ché tao

dé lap dat phu hop trén FCO, LBFCO

sur dung trén ludi dién trung ap 22kV
va 35kV.

6 [Chiéu dai tong thé > 23 inch (584 mm)

7 [Tan sb dinh muc Hz 50

8 |Cd& chi/dong dién dinh mic cuaA Theo bang khéi luong moi thau
day chi

9 IPAau chi - Pau chi 14 loai thao roi duorc,

- Puoc lam bang d¢dng ma bac, 16p
ma phai tring déu, khong bi hoen 4,
khéng bi bong tréc.

10 Ong giay bao vé chi - Vit ligu: gidy da luu hoa, dang quan
s6, ¢6 chirc nang dap ho quang va
ngan lira tiép xdc véi dng fuseholder.

- Ong gidy c6 do cang chan chac,
khéng bién dang, méo mo.

- Pau dng gidy phai duoc gan chac
chan vao dau tiép xtc cua chi (cac
loai chi c6 duong kinh nhé can ting
cuong thém vong kep) dam bao 6ng
khong tudt xudng trong qua trinh van
hanh déng cat chi hoic ngan mach.

11 |Nhan thiét bi Theo tiéu chuan ANSI C37.42 hoic
tuong duong.

Céc thong tin dudi day phai duoc in
hodc khic trén dau day chi:

Tén nha san xuét (thuwong hiéu).

Dong dién dinh mtc.
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DA4u hién day chi loai K theo sau
dong dién.
12 |Y@u cau vé thir nghiém Day du
13 [Ban vé& va tai liéu ky thuat Pay du

Cau dao cach ly 22kV, 35kV.

a. Dao cach ly ché tao phai phu hop theo tiéu chuan IEC 62271-102.

b. Dao cach ly dugc thiét ké phai phi hop véi bang mé ta dac tinh ky thuat.

¢. DCL dugc ché tao dé lap dat ngoai troi, 3 pha cua dao dugc dat trén gia do bang
kim loai. Tru dao bang sir hoac cach dién ran dé cach dién va ga cac ludi dao.

d. DCL c6 kiéu quay ngang. Ludi dao cach ly cac pha duoc lién dong co khi véi nhau
thanh bo dao cach ly 3 pha nhd cac thanh truyén dong.

e. Céc tru cuc dugc truyén dong bang co cau din dong lién két 3 pha véi nhau va véi
co cau cac khép quay chuyén huéng.

f. Cac tiép diém phu thudng dong hoic thudng ma phai du dé thuc hién theo yéu cau
riéng cua hé thong.

TT Hang muc Pon vi DS-35kV/630A DS-24kV/630A

1 | Hang san xuat

) Nuéc san
Xuat/Nam san xuat

3 | M& hiéu

4 | Tiéu chuan &p dung IEC 62271-102 IEC 62271-102
Bién  ban  thi
nghiém (Type test) ., .,

5 do don vi thi Dap ung Dap ung
nghiém doc lap cap

6 | Chung loai 3 pha kiéu quay ngang | 3 pha kiéu quay ngang
bién 4p dinh kV

7 | muac/Bién ap lam
Viéc max 38,5/40,5 22/24

8 | biéu kién lip dat Ngoai troi Ngoai troi

9 | Tan s6 dinh miic Hz 50 50
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TT Hang muc Pon vi DS-35kV/630A DS-24kV/630A
bién ap chiu dung | kVrms
10 [tan s6 nguon, 1
phat 80 50
bién &p chiu dung | KVpeak
11 | xung sét 1,2/50us
(BIL) 190 120
12 Dong dién dinh A
murc > 630 > 630
Dong dién ngan
13 | mach d1nh muc KA ms >25 >25
(39)
Dong déng, cat
14 MBA khong tai A 25 25
g5 | Dong dong, cat d-) 10 10
uong day khong tai
16 Chiéu dai duong rd | mm/kV
bé mit cach dién >25 >25
S6 lan dong cit co Lan
17 | khi khéng phai bao 10.000 10.000
dudng
Co ciu truyén dong
h Dao chinh -Bang dong co va bang | -Bang dong co va bang
tay tay
- Dao tiép dat -Bing tay -Bing tay
19 | Hop truyén dong Co Co
ML théng tiép diém
phu 6NO + 6NC 6NO + 6NC
21 | Phu kién di kém
-Gia d& dao cach ly Bang thép hinh ma kém | Bang thép hinh ma k&m
nhing néong, dam bao | nhung néng, dam bao
kha nang chiu lyc trong | kha nang chiu lyc trong
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TT Hang muc Pon vi DS-35kV/630A DS-24kV/630A
cac ché d6 van hanh, | cac ché do van hanh,
dam bao khong bi rung. | dam bao khéng bi rung.

- Ta diéu khién, Co Co
can thao tac bang
tay
- Kep cuc dung dé 6 6
ndi cuc cua thiét bi
voi day dan
Vit liéu Phi hop cap dau ndi Phi hop cap dau ndi
Kich thudc Phi hop cap dau ndi Phi hop cap dau ndi
Buléng kep cuc Bang thép khong ri Bang thép khong ri
Tai licu ky thuat, Co Co
ban vé kich thudc,
22 | huéng dan lap dit,
van hanh va bao
dudng
2.2.9. Ciu dao phu tai 22kV, 35kV.
Stt Mo ta Ponvi | CDPT 22kV CDPT 35kV
1 Tié:u chuan quép ly 1SO9000
chat luong san pham
o | Tiéu chuan &p dung IEC60694, IEC 60265-1
3 Loai dao phu tai 3 pha, ngoai troi, lap trén cot, ma doc
hoac mo ngang (uu tién su dung loai mé
ngang), khéng kém dao néi dat
g |Loai buong dap ho Néu rd, wu tién str dung budng dap ho
quang quang bang khéng khi hoic khi SF6
10 bién ap dinh muc kV 24 38,5
11 Dong dién dinh muc A 600 hoac 630
12 Kha nang chiu dong | kKA/s
dién ngin mach ngan >20 >16
han
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Stt Mb ta Ponvi | CDPT 22kV CDPT 35kV

13 Kh,é nang chiu dong | KAp =50 >4()
ngan mach xung -

14 | Kha nang cat dong tai | lan > 30 khong cin > 30 khong can
dinh muc (Class E2) bao tri (Class E2) | bao tri (Class E2)

15 Dong cat khong tai | A 1% Ir 1% Ir
MBA dinh mic

16 |DOng cat dign dung | A 16 20
duong cap dinh murc

17 |DOng cit cham dat|A 10 10
duong day

18 Kha nang chiu qua di¢n | kVp 5125 >180

&p xung ( pha — dat)
19 Kha nang chiu qua di¢n | kVp
4p xung ( qua khoang >145 =200
mé cua cau dao)

20 Kha nang chiu qua di¢n | kV
&p tan s cong nghiép >50 >75
trong 1 phat
21 Kha nang chiu qua dién | kV
&p tan s cong nghiép

trong 1 phat (qua >60 >85
khoang m& cia cau
dao)
29 Khoépg mo toi thiéu | mm 330 >440
cua cau dao -
23 Thao tac co khi Bing tay
oq | PO bén cua bo phan co | lan 1000 CO (Class 1000 CO(Class
khi M1) M1)
o5 | Vat ligu cach dién su - St gom hoic cao su silicon tong hop,
dd truyén dong loai thich hop véi diéu kién nhiét di
trong diéu kién nhiém bui, nhiém man
ning

- Chiju duoc tai trong do : dong ngan
mach, tai trong gio, rung lac cua duong
day trong qua trinh van hanh
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Stt MO ta Ponvi | CDPT 22kV CDPT 35kV
- Toan bo chi tiét trén cac dau st lam
bang vat liéu khéng ri

26 Ch!éu dai dong ro toi | mm/kV 95 )5
thieu -
97 Sé cuc, ludi dao, tiép 3 3
diém
og | Vét liéu lam lusi dao - Ludi dao lam bang dong
va tiép diém -Tiép diém dugc ma bac hoac niken, két

cau co 10 xo ép dé tang cudng tiép xdc,
10 x0 1am bang thép khong ri.

- Két cau ludi dao va tiép diém dam bao
chac chan, chiu dugc dong ngan mach va
luc dién dong trong qua trinh van hanh,
han ché diéu chinh khi bao dudng.

og | PO ting nhiét do toi da
cua luai dao, tiep diem
& dong dién dinh mac, | °C <65 <65
nhiét d6 moi truong
40°C

o5 | Thict ké co khi -Thiét ké dé thao tac lién dong 3 pha, lap
dat nam ngang trén cot BTLT

- Cau dao phai chiu duoc tai trong do :
dong ngin mach, tai trong gio, rung lac
cua duong day trong qua trinh van hanh
-Cau dao phai duoc thiét ké dé han ché
t6i thiéu cong viéc bao dudng, vat liéu sir
dung phai chiu duoc dn mon trong sudt
qua trinh van hanh, cac truc quay la loai
tu bdi tron, cac két cAu thép, bulong ,dai
¢ phai duoc ma kém nhing néng.

31 | Thao téc va an toan - Cau dao duoc thiét ké dé thao tac bang
tay trén san thao tac hoac trén mat dat.
- Can diéu khién thao tac cau dao duogc
Iip cach mit san thao tac khoang 1,2m
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Stt Mo ta Ponvi | CDPT 22kV CDPT 35kV

- CA&c vi tri cudi cua can thao tac phai
duoc khoa bing 6 khéa (ca vi tri dong va
cét)

- C4c vi tri cudi cua cau dao phai duoc ¢d
dinh bang chét sao cho cau dao khong thé
tu thay doi trang thai do tac dong cua gio
hay trong luc.

- Phai cung céap chi thi chinh xac, truc
quan, dé quan sat vi tri dong/mé cau dao.

3o | Phukién kem theo - Pau cyc trung thé phai lam bang dong
ma thiéc phd hop véi day da bulong dé
dau ndi day dong /nhom dén 300mm2

- Dan 45, tay d& dan cau dao, tay thao
tac, bo phan truyén dong thao tac:dugc
ché tao bang thép ma kém nhing néng
hoac thép khéng ri.

- Mot b truyén dong gdm: thanh truyén
dong, can thao tac cau dao, chét, gia da,
colié,.. duoc ché tao bang thép ma kém
nhang néng hoac thép khong ri.Thich
hop véi viéc lap dat trén cot BTLT tir 12-
24m va ¢ thé thao tac tir mat dat hoic
trén ghé thao téc.

- Tai liéu huéng dan lap dat, van hanh,
bao dudng va bién ban thi nghiém xuat
xuong

33 | Nh&n mac san pham Nhan cia cau dao 1am bang vat lidu
khong ri, chong an mon va day da théng
tin yéu cau trong tiéu chuan IEC 60265

34 | Tailiéu ki thuat - Ho so thi nghiém dién hinh, bang dic
tinh ki thuat, catalog, ban v& lip
dit,...nop kém hd so du thau.

- Bién ban xuit xuong cd két qua thi
nghiém xuét xuong theo quy dinh va bao
gom cac nodi dung ghi trén nhan may,
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Stt Mo ta Ponvi | CDPT 22kV CDPT 35kV

bién ban thar nghiém, nghiém thu, phiéu
bao hanh va céc tai liéu lién quan vé
huéng dan bao quan, lap dat, van hanh va

bao dudng,...
35 | Yéu cau kiém tra va thu - Thtr nghiém dién hinh: bién ban thu
nghiém nghiém dién hinh theo tiéu chuan

IEC60265-1 gém: thir nghiém dic tinh
dién moi: cach dién xung, tan sé cong
nghiép, thir nghiém do tang nhiét do, do
dién tro tiép xc tiép diém, thar nghiém
kha ning chiu dong ngan mach, thir
nghiém kha ning cat dong tai, thu
nghiém kha niang lam viéc cua bo phan
co khi, kiém tra do kin (voi cau dao phu
tai loai SF6 hoic dau)

- Thir nghiém xuat xuong: Bién ban thir
nghiém xuét xudng, thuc hién theo tiéu
chuan IEC 60265-1 gom: thir nghiém dic
tinh dién méi, do dién tro tiép xuc, kiém
tra ngoai quan va thiét ké, thir nghiém
thao tac co khi.

2.2.10.Théng s6 k¥ thuit ciia giap niu cho diy boc trung ap
Giap niu:
Cau tao va thdng sb giap niu day boc

Vit liéu cau tao: Giap niu duoc ché tao bang hop kim nhém, dam bao giap niu dat
duoc kha niang chiu strc cang theo ding thiét ké.

Hinh dang: Dang soi duoc thiét ké xoan san (xoan phai) gap doi tao thanh dang kep
vé6i phan dau dung dé méc néi vao phu kién cb dinh trén cot dién, hai dau sgi tao thanh hai
tay dinh hinh kep quan ndi vao cap dién. Tat ca cac phan cua giap niu duoc thiét ké dé
thich hop chong an mon trong khi quyén ca khi lvu kho 1an khi van hanh. Luc giir t6i thiéu
sau khi lap dat hoan chinh bang 85% luc kéo dut cua day dan trong 01 phuit.

Giap niu phai co cac ky hiéu chi va yéu cau k¥ thuat nhu sau:

Diém bat dau xoan giap niu quanh day dan.
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M43 hiéu cua giap niu, c& day su dung véi giap niu va ma mau cho day dan

Vit liéu ché tao bang thép c6 [c]b > 420 N/mm2 (CT 16-2; CT 21: [c]b > 540
N/mm2)

Pai ¢ ché tao theo TCVN 1896-76.

Céc chi tiét dugc ma k&m bang phuwong phap nhiing. Chiéu day 16p ma 70-85um.
Tai trong pha huy khong dugc nho hon gia tri cho trong Bang sau:

CAC CO DAY GIAP NiU DAY TRAN:

- Giap niu day tran 185mm2

- Giap niu day tran 240mm2

Chicu dai
thue té

‘ g M3 mau
™

L— Khoang e cap —..'

Nhén nhin biét san pham
THONG SO KY THUAT GIAP NiU DAY TRAN

\ ;

Puwong Kinh Cép|Tiét Dién Cap| Luwc Kéo Tiéu Chuan (kN) | Chiéu Dai
(mm) (mm?2) (Bang 85% lwe kéo dwt cap) |  (mm)
14.67 - 16.66 95-120 28.40 - 35.30 918
16.66 - 18.78 120 -150 35.30 - 44.50 1016
18.78 - 21.21 150 - 185 44.50 - 49.40 1110
21.21 - 23.00 185 - 240 49.40 - 63.80 1160
Thong s6 ky thuit dng nhua xoin HDPE
Ban
Puwong | Pwong | Do day . Chiéu | kinh
ST Loaiéng | kinh kinh | thanh | BY% | daithong | udn
T \ - X xoan A
ngoai trong ong dung toi
thieu
mm mm mm mm m mm
1 | HPPE l5y.00 |40+20 |15+030(13+08 |200+500| 150
F50/40 - - e -
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Ban
Pwong | Pwong | Poday . Chiéu | kinh
ST | Loaiéng | kinh kinh | thanh | BY% | daithong | udn
T <. X Xoan X-
ngoai trong ong dung toi
thiéu
HDPE
2 £65/50 65+25 50+25 |1,7+0,30|17+1,0 {100+ 200 200
3 | HDPE 1195440 |150+4,0|28+040|45+15 |50+100 | 500
F195/150 = =4 SO =D, =
4 | HDPE 1530140 [175440 |35+1,00|55+15 |50+~100 | 600
F230/175 =% R R =

2.2.11.Théng s6 ky thuat ciia Phu kién diy composit budc co sir

Day composit budc co st

STT Hang muc Pon vi Yéu cau
1 | Tén nha san xuat Néu cu thé
2 | Xuat xt Néu cu thé
3 | M4 hiéu Néu cu thé
4 | Tidu chudn 4p dung ANSI 53 /55/ 56 /57 hoac

tuong duong.

Str dung cho day nhom [6i
thép boc cach dién dén dién
ap 35kV vao céc ranh trén
cb cua st cach dién dang.
Lua chon rd (Lap dat cho st
don hay sur do1)

5 | Loai

Day dinh hinh phi kim loai

6 | Chatliéu (composite, plastic, ...)

7 | buong kinh day dinh hinh mm >12

Trén mdi day phai duogc in
khong phai nhu sau:

Tén nha san xuat, M4 hiéu
cua san pham;

8 | Cac ky ma hiéu

Catalogue / Bang vé& cua nha san xuat
9 | thé hién cac kich thudc va thdong so ky Co
thuat.
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Day composit budc co sir

STT Hang muc Pon vi Yéu cau

Céc bién ban tht nghiém
xuit xuong dugc thuc hién
boi nha san xuat trén moi
10 | Thir nghiém san pham san xuat ra tai nha
san xuat dé chirng minh kha
nang dap ang cac yéu cau
k¥ thuat

11 | Mau hang chao Cung cap theo ho so dy thau

2.2.12.Kep rang xuyén thing cach dién

Kep rang cach dién duoc ding tai cac vi tri ddu ndi day dan boc cach dién khong
chiu lyc. Yéu cau cua kep rang cach dién:

- Phai dam bao tiép x(c giita cac 16i day dan va kep ring cach dién.

- Phai dam bao d6 kin, tranh nuéc tham nhap vao 16i cach dién qua vi tri dau ndi.

- Dong dién dinh muc phai 16n hon hozc bang dong dién 1am viéc (max) 16n nhat
cua day dan dau ndi.

Luu ¥: Khong duoc bdc 16p cach dién dé sir dung cac kep dau néi thong thuong
(Kep dau ndi sir dung cho day dan tran).

Hinh minh hea kep rang cach dién

2.2.13. Thong s6 ky thuat Recloser 22kV:
YEU CAU KY THUAT RECLOSER

Yéu cau chung
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1. Recloser phai I loai 3 pha, lap trén cot dién ngoai troi, tw dong dong ngit ludi dién
vé6i budng cat chan khong, c6 tich hop sin bién dong dién (hodc cam bién dong dién) trén
ca 3 pha va bién dién &p (hodc cam bién dién &p) trén ca 3 pha vé ca hai phia hoic mot phia
(thy thudc vao thiét ké tai vi tri lap dat), cach dién bang nhua duc cycloaliphatic epoxy
hoic cao su silicon (silicone rubber) phu hop van hanh trong cac diéu kién & nhiém nhu
khu vuc ven bién, 8 nhiém cong nghiép, bic xa tia cuc tim v.v. ciling nhu khi hau nhiét déi
am.,

2. Recloser phai bao gom tu diéu khién dugc trang bi cac chic ning bao vé, diéu khién
va do luong tai chd hodc van hanh tir xa théng qua cong giao tiép vai hé thdng SCADA.

3. Cong két ndi trén Recloser, trén ta diéu khién va cap két ndi (gitta Recloser va ta
diéu khién) duoc thiét ké dang phich cam (Plug-in), dam bao kin nudc, chéng duoc hoi am
va con trung xam nhap.

4. Ngoai ra, dé co thé truy cap tir xa, ta diéu khién phai du phong san khong gian va
cac cong két ndi, cap ngudn v.v. dam bao cho viéc lap dit Modem dé thyc hién diéu khién
va giam sat tir xa Recloser. Modem duoc két ndi véi tu diéu khién théng qua cong RJ45.
Yéu cau ta diéu khién phai c6 téi thiéu 01 cong RJ45 (Ethernet). Danh sach dit liéu
(Datalist) két ndi vai hé thing SCADA phai dap ung theo yéu cau van hanh ludi dién do
Pon vi mua sam quy dinh.

Céc yéu cau vé thir nghiém:

1. Thtr nghiém xuét xuong (Routine test)

Tha nghiém xuat xuong duoc thuc hién bai Nha san xuat trén mdi san pham san xuat
ra tai Nha san xuat. Viéc thir nghiém xuat xuong duoc thuc hién theo tiéu chuan IEC
62271-111: 2012/IEEE C37.60: 2012 hoac cac phién ban cap nhat mai hon hoac cac tiéu
chuan tuong duong, bao gdm nhitng hang muc thir nghiém sau day:

a. Thir nghiém cach dién, dién &p tan sé cong nghiép kho trong 1 phut (Dielectric
Withstand Test, One Minute Dry Power-Frequency).

b. Thtr nghiém kiém tra bo diéu khién, ddu ndi day nhi tht, va cac phu kién di kém
(Control, Secondary Wiring and Accessory Devices Check Tests).

c. bo dién tré mach chinh (Measurement of the resistance of main circuits).

d. Chinh dinh chirc ning tu dong lai va cit qua dong (Reclosing and Overcurrent
Calibration).

e. Tha phong dién cuc bo (Partial discharge test).

f. Thir nghiém van hanh co khi (No load mechanical operations test).
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2. Thir nghiém dién hinh (Type test).

Thir nghiém dién hinh phai duoc thuc hién va chitng nhan bai Bon vi thir nghiém duoc
cap chiing nhan dap (ng tiéu chuan IEC/1ISO 17025 trén mau san pham tuong tu. Viéc thir
nghiém dién hinh duoc thuc hién theo tiéu chuan tiéu chuan IEC 62271-111: 2012/IEEE
C37.60: 2012 hoic c4c phién ban cap nhat méi hon hodc céc tiéu chuan twong duong, bao
gom nhitng hang muc thir nghiém sau day:

a. Thu nghiém dién moi (Dielectric tests on main circuit).
b. Thu phong dién cuc bo (Partial discharge test).

c. bo dién tré mach chinh (Measurement of the resistance of main circuits).
d. Thu nghiém d¢ tang nhi¢t (Temperature rise tests).

e. Tha nghiém 6n dinh nhiét va 6n dinh dong (Short time withstand current and peak
withstand current tests).

f. Thir nghiém cat dong dién dung duong day va cap ngam (Line charging and cable
charging current tests).

g. Tha nghiém kha nang déng ngian mach (Making current tests).
h. Tht nghiém kha nang cat ngan mach dbi xing (Rated symmetrical interruption test).

i. Tha nghiém cap do bao vé (IP) cua vo (Tests to verify the degrees of protection of
enclosures).

j. Thu nghiém dong cat téi thiéu (Minimum Tripping current tests).
k. Thtr nghiém dic tuyén Thoi gian-Dong dién (Time-current tests).
I. Thtr nghiém van hanh co khi (Mechanical Operation tests).

m. Thi nghiém kha ning chiu duyng xung dong dién cua ta diéu khién (Control
Electronic Elements Surge Withstand Capability test).

Péi voi cac hang muc thir nghiém dién hinh néu tai diém e, f, g, h: Pon vi thir nghiém
hodc don vi ching kién thtr nghiém phai 1a thanh vién caa Hiép hoi lién két tha nghiém
ngan mach (STL).

3. Thir nghiém giao thtc két ndi SCADA cua ta diéu khién Recloser

Thir nghiém giao thire két ndi SCADA phai duoc thuc hién va xac nhan boi don vi doc
lap trén diing mau ta diéu khién Recloser dé ching minh kha nang két néi SCADA cua ta
diéu khién dam bao phu hop véi giao thirc dang van hanh cua hé théng SCADA dugc Pon
vi mua sim quy dinh.

Phan mém kém theo thiét bi:
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1. Phan mém cai dat, ciu hinh van hanh Recloser:

Nha san xuat (Pon vi cp hang) phai cung cap g6i phan mém ban quyén cua Nha san
xuat (khong giéi han thoi gian va sé nguoi st dung) cé thé cai dat trén may tinh xach tay
chay trén moi trudng Windows. Phan mém cho phép cau hinh offline/online, giam sét va
diéu khién Recloser.

2. Phan mém thtr nghiém SCADA:

Nha san xuat (hodc Pon vi cip hang) phai cung cap gdi phan mém ban quyén cia Nha
san xuat (khdng gigi han thoi gian va s6 luong ngudi ding), co thé cai dat trén may tinh
Xé4ch tay chay trén moi trudng Window. Phan mém nay cd thé thyc hién mé phong Dong
dién - Pién ap dé phuc vu cho viéc thir nghiém Test “End to End”.

Phu kién kém theo thiét bi:

MJdi Recloser, ta diéu khién Recloser cung cp phai theo kém cac thanh phan, phu kién
hoan chinh sau:

1. Recloser:
a. Bién ban thir nghiém xuat xuong Recloser,

b. Sé&u (6) kep cuc phi hop dau ndi Recloser véi day dong hoac day nhom téi tiét dién
toi 240 mm2.

c. Mdc thao tac cat Recloser bang tay tai chd dé thao tac tir mat dat théng qua sao thao
tac.

d. Mot (01) b chi thi trang thai “Pong”/“Cat” cia Recloser, ¢6 thé nhin thdy duoc tir
mat dat.

e. Gia lap Recloser di kém bu 16ng, dai dc, vong dém v.v. Tét ca dugc lam tir thép
khong gi hoac thép ma kém nhing nong.

f. Gia lap chong sét van (&p dung ddi vai loai Recloser ¢ lap tich hop chong sét van).

g. Bo tai liéu, ban v& huéng dan lap dat, van hanh, bao dudng Recloser (bing Tiéng
Vigt).

2. Tu diéu khién Recloser:
a. Mot (01) tu diéu khién.

b. Gié lap ta diéu khién di kém bu 16ng, dai ¢, vong dém v.v. Tat ca duoc 1am tir thép
khong gi hoac thép ma kém nhing nong.

c. Cép két ndi, diéu khién kiéu phich cam (Plug-in) dai tdi thiéu 10 m.

d. Phan mém cai dat, cau hinh, thir nghiém két néi.
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e. Tai liéu, ban v& huéng dan lap dat, ciu hinh, két ndi ta diéu khién Recloser (bang
Tiéng Viét).

f. Tai liéu huong dan thir nghiém Test “End to End”.

Céc tai liéu ky thuat, ban vé kem theo:

1. Catalogue thé hién céc thdng sé k¥ thuat Recloser, tu diéu khién.

2. Tai liéu hudng dan lip dat, van hanh va bao dudng thiét bi.

3. Giay ching nhan quan ly chat luong 1SO.

Yéu cau khac

1. Thiét bi cung cap phai méi nguyén 100%, khong cé khiém khuyét, c6 chitng nhan
ngudn goc xuat xi hang hoa rd rang, hop phéap va cé chiing nhan chat lwong hang hoa, kém
theo céc tai liu lién quan dé chirg minh hang hoa duoc cung cap phl hop véi yéu cau cia
thiét ké va quy dinh trong hop dong da ky két.

2. Thiét bi phai dap ung duoc do bén d6i vai cac diéu kién vé khi hau va moi truong
tai Viét Nam: duoc nhiét d6i hoa, phi hop véi diéu kién méi truong lap dat van hanh.

3. Nha san xuat (hoic Pon vi cip hang) phai thuc hién viéc dao tao, huéng din cho
can bo ky thuat cua Pon vi mua sam vé lap dat, van hanh va bao tri thiét bi.

Bang yéu cau dic tinh ky thuat Recloser 22kV:

TT Hang muc Pon vi Yéu cau
1 | Nha san xuat Néu cu thé
2 | Nuéc san xuat Néu cu thé
3 | M4 hiéu Néu cu thé

IEC 62271-111:2012/

4 | Tiéu chuan ap dung IEEE C37.60-2012 hoic cacphién
ban cap nhat méi hon hoac tiéu
chuan tuong duong
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Recloser 12 loai 3 pha, ldp trén cot
dién ngoai troi, tr dong dong ngit
5 lu6i dién véi budng cat chan
khong, co tich hop sin bién dong
dién (hoic cam bién dong dién)
trén ca 3 pha va biéndién ap (hoic
cam bién dién &p)trén ca 3 pha vé
) ca hai phia hoac mét phia (tuy
Loai thi€t bi thudc vaothiét ké tai vi tri lap dat),
cach dién bang nhwa duc
cycloaliphatic epoxy hoac caosu
silicon (silicone rubber) phu hop
van hanh trong cac diéu kién 6
nhidm nhu khu vuc ven bién, &
nhiém c6ng nghiép, buc xa tia cuc
tim v.v. cling nhu khihau nhiét dai
am.
6 bién ap dinh mac lam viéc KV > 24
l6n nhat
7 Dong dién dinh mac A > 630
8 | Tan s dinh muc Hz 50
Kha nang cit dong dién > 12,5 hoac > 16(Bon vi lya chon
9 ) KArms | theo gia tri dong ngan mach tinh
ngan mach dinh mac toan tai vitri lap dat thiét bi)
> 12,5 hoac > 16
Kha nang chju dong dién (Bon vi |1.If;110h0hn theo g!at.ri,dl(zng
10 | ngén mach dinh mitc KArms | Ngan mac Em _tgan'te_u vitri lap
dat thiét bi)
Thoi gian chiu dung ngén
11 | mach giay > 01
bién ap chiu dung xungsét
12 | (1,2/50 ps) (BIL) KVp > 125
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Dién 4p  tan s cdng
13 | nghiép, 1 phat, 50 Hz kVrms >50

Kha ning cit dong dung cép
14 | ngam A > 25

Kha nang cit dong dung
15 | duong day A >5

Phan trim dong cit dinh
16 | muec tai dién ap dinh muc:

15 — 20% dong cat dinhmirc

(XIR [] 4) Lan > 44
45 — 55% dong cat dinhmic ‘
(X/R 1 8) Lan > 56
90 — 100% dong cit dinh ‘
mic (X/R [114) Lan > 16
S6 lan van hanh co khi ‘
17 | khong can b4o tri Lan >10.000
Co cAu truyéndong, - Cuon solenoid/tir truong
18 | dong cit Pong/cat dong thoi ca 03 pha

Bang vat liéu tong hop (nhya duc
cycloaliphatic epoxy hoac cao su
silicon (silicone rubber)) chiu

19 | Cac dau cuc (bushings) duoc tia cuc tim

Bién dong (hodc cam bién dong)
20 | Bién dong do luong tich hop bén trong cho ca3 pha

Bién dién &p (hodc cam bien dién
ap) tich hop cho ca 3 pha ve ca

Bien di¢n ap do luong hai phia hodc mot phia (tuy thuoc

21 vao thiét ké tai vi tri Ip dat)

Vat lieu ché tao Vo Hop kim khong gi, dugc xir 1y bé
22 | Recloser mit chong an mon

> 25 hoac > 31

93 C,hiéu qAai duong ro dinhméc | oy | (Ty chon theo moi tredng khu

cach di¢n vuc lap dat)

Theo y&u cu tai muc Phuy kién

24 | Phu kién theo kém thiét bi kém theo thiét bi
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25 | Kiém tra, thur nghiém:

Theo yéu cau tai muc céc yéu cau
25.1 | Thir nghiém xuat xuong vé thir nghiém

Theo yéu cu tai muc céc yéu cau
25.2 | Thir nghiém dién hinh vé thir nghiém

Theo yéu cau tai myc cac tai liéu

26 | Ban vé vatai liu ky thuat k¥ thuat, ban vé kém theo

Bang yéu ciu diic tinh k¥ thuét ti diéu khién Recloser:

TT Hang muc Don vi Yéu ciu
1 | Nha san xuat Néu cu thé
2 | Nudc san xuat Néu cu thé
3 | Mahiéutu Néu cy thé

Ta diéu khién dugc 1am bang
vat liéu chéng an mon va chiu thoi
tiét, tich hop day du bo diéu khién
vi xir 1y, cung cdp chic ning bao
vé, do luong, ghinhan dir liéu va
kha niang kétndi vi hé thong
SCADA.

4 | Thiét ké tu diéu khién

CONG TY DICH VU PIEN LUC MIEN BAC

) ; g ) 131
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

— Quéa dong pha cét nhanh vaco
thoi gian (50P/51P).

— Qué& dong cham dat cit nhanhva
c6 thoi gian (50N/51N).

— Quéa dong c6 huéng pha/dat
(67P/67N).

—Qua dong tht tu nghich
(46NPS).

— Tén s6 cao/tan s6 thap (81).

— Pién 4p thip/cao (27/59).

5 | Chirc ndng bdo v¢ _ Cham dét nhay (SEF-64).
— Khoi dong tai ngudi (Cold
Load Pickup).

— Mit pha (46BC).

— Ty dong lai (79).

— Khoa dong khi dong 1on
(High current lockout).

— Hoa d6ng bd (25) - Ap dung d6i
v6i Recloser trang bi tichhop bién
dién ap (hodc cam biéndién ap)
trén ca 3 pha vé ca hai phia).

— Pinh vi sy ¢b (Fault Locator).

— Po dbc tiéu chuan (Standard

bac tuyén Thoi gian - inverse).

5.1 [Dong dién (TCC) o
— Rat doc (Very inverse).

— Cyc ddc (Extremely inverse).

— Chirc nang cat qua dong sy ¢
va chirc nang khoa (c6 thé lya
chon gitra 1 va 4 lan)

5.2 |Chuc ning cit va khda

5.3  [Thoi gian dong lap lai:

CLan 1 giay 0,5 - 180
[ Lan 2 giay 02 - 180
Lan 3 giay 02 - 180
B Thoi gian tré  ve

(reset time) giay 5- 180
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- Do phén giai thoi gian giay 01
Chtrc nang phdi hop trinhty
5.4  (dong cat 6
5.5 [Nhom bao vé > 02 nhém

— Gia tri dong dién pha/dat.

— Dién 4p pha/dat.

— Hé s8 cong suat trén mai pha.
6 Churc nang do luong: ' & P
— Cdng suat hitru céng, cdngsuat
vO cong.

— Gia tri do luong duoc Iuu lai

sau mdi khoang thoi gian c6 thé
lap trinh duoc.

Cac gia tri dong dién phu taipha -

6.1 D licu do thi phy tal dat mdi khodng thoi gian

60 pht c6 thé duoc ghi lai trong
b nh¢ it nhat 02 thang.

— Céc théng s6 do luong dong
dién phu tai pha - dat v.v. c6 thé
xem duoc trén man hinh LCD cua
ta diéu khién hozc xem qua phan
mém duoc cai dat trén may tinh.

6.2  |Hién thi man hinh

Ghi  nhan su Kién

theo thai gian A |
7 g — Dong dién su c6 pha - dét

8 Kha nang ghi nhan sy kién _ 50 sy kién gén nhét

— Bang phim bam trén mit truéc
ta diéu khién hozic may tinh c4
nhan théng qua cong RS232 hoic
RS485 hoac USB ...

— Cbng RS232 hoic RS485 hoic
USB ... dugc sir dung két ndi véi
may tinh ca nhan dé cai dat,cap
nhat va tai dix liéu su kién.

9 Cai dat chuong trinh

10 [Cong giao tiép méy tinh(sw
dung cho viéc cau hinhtai cho)
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Co
Két ndi véi hé théng SCADA - Pap ting Y&u cau tai myc Yéu cau
11  |phuc vu diéu khién va giam sét chung.
tir Xa — Danh sach dir ligu (Datalist):
bap tring theo yéu cau van hanh do
Pon vi mua sam quy dinh.
12 |Giao thuc két néi SCADA _ IEC 60870-5-104
Phan mem cai dat, cau hinh — Theo yéu ciu tai muc Phan
13 van hanh Recloser mém ket theo thidt b
Phan mém tha  nghiém A AL 3
s ' — Theo yéu cau tai muc Phan
14 [chic nang SCADA mém kém theo thiét bj
- Hop kim khong gi, duoc xu lybé
_ . s mat chong an mon.
15 \Vat liéu ché tao vo tudieu L
khién - V6 tu duoc thiét ke vai ctira 02
16p.
— Cép bao vé: Téi thiéu IP 54
16  |Khéabao vé tu _C6
Dién ap lam viéc cﬁa’tﬁdiéu
khien dugc cap tir bien dién ap
17 [cap nguon (PT) hoac nguon hapj\/AC 220 +10%
ap tai cho
Dién ap chiu dung tan sb
18  |cOng nghiép, 1 phat kVrms _s02
Dién ap chiu dung xungsét
19 [1,2/50 ps (BIL) kVp os
— Ngudn dc quy co6 dién &p phu
N hop: 6/12/24 VDC, ngudnacquy
N;guor:‘ ot Ch'e‘;] ([?;C)E;]T‘Q | phai dam bao duy tnl van hanh
cap chobo mach dieu khién: (bao gdm cung cpngudn cho
20 [Tu dle\u Khien péhal Era”@! bi ac mach diéu khién va dong, ct it
quy va bo nap lap san bén nhét 10 1an) trong truong hop mét
trong. ngudn cAp téi thiéu 24 gio
Phu kién kem theo tu diéu — Theo yéu cau myc phu kién
21 [khién kém theo ta didu khién
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Thur nghiém dap ang giao

09 e ket néi SCADA — Theo yéu cau tai muc thu

nghiém dap tng giao thirc két ndi
SCADA

23 Ban vé va tai liéu ky thuat _ Theo yéu cAu tai muc CAG tai
liéu k¥ thuat, ban vé kém theo

Thong s6 k§ thuat Bién dién ap cap ngudn (PT) 22KV ngoai troi cho ti diéu khién
Recloser.

Stt Hang muc Pon vi Yéu cau
1 | Hang san xuat Néu cu thé
2 | Nuéc san xudt/ Nim san Néu cu thé
xuat
3 | M4 hiéu Néu cu thé
4 | Biéu kién van hanh, lap dat Ngoai troi, treo trén cot dién

- Bién dién 4p cdp ngudn loai 1 pha 1
st hoic 2 pha 2 st (Pon vi mua sam
tdy chon), cach dién bang vat liéu
nhya Epoxy cycloaliphatic duc chan
khong hoic cach dién gbm si, cuon
day ngam trong dau, chéng duoc buc
xa tia UV, phong dién bé mit, an mon,
130 hod; c6 d6 bén co va dic tinh dién
mdi phl hop dé sir dung tét & ving
khi hau nhiét dgi am wét, 6 nhiém
nang nhu mudi bién, swong mudi, 6

5 | Chung loai nhiém cong nghiép v.v.

- Thiét bi dung dé cap nguon van hanh
ta diéu khién Recloser

6 | Dién ap danh dinh h¢ thng KV 22

7 | Dién ép dinh mirc phia so kv 12,7/22
cap (pha — dat)/(pha — pha)

8 | Pién &p lam viéc I6n nhat kV 24
cua thiet bi (pha — pha)
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9 | bién ap dinh muc phia thir kV 0,22
cap

10 | Dung sai dién &p phia thu + 10% dién ap thtr cap dinh mic
cap

11 | Tan sb lam viéc Hz 50

12 | Cong suat dinh muc kVA >1,0

13 | Hé sb qua ap dinh muc:

+ Lién tuc 1,2
+ Trong 30s 15
14 | Bién &p chiu dyng xung sét kVp > 125
(1,2/50 ps) phia so cap
15 |Ppién ap thu tan sd cong | kVrms > 50

nghi¢p 50 Hz trén cuén so
cap trong 1 phat

16 |Pién ap thu tan sd cong | kVrms >3
nghiép 50 Hz trén cudn thur
cap trong 1 phat

17 | Chiéu dai duong ro cach | mm/kV > 25 hoic > 31
dién (TUy chon theo mdi truong kKhuvyc
lap dat)

- Bau cuc va kep cuc ddu ndi phia
trung thé phai lam bang d¢ong ma thiéc
dé dau ndi day dong hoic day nhom
Véi tiét dien phu hop.

- Hop dau day tht cap 1am bang nhom
18 | Phu kién di kem thiét b hodc thép khong gi hoac thép ma kém
nhung nong.

- Céc chi tiét dé 1am bang thép ma
kém nhung nong, thép khdng gi hoac
nhom.

- Buléng phai 1am bang thép ma kém
nhang nong hoac thép khong gi.
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- Ban v& so d6 nguyén ly va lip dat,
dau noi thiét bi.

- Huong dan lap dat, van hanh va bao
dudng thiét bi.

19 | Ban vé vatai liéu k¥ thuat

20 | Tiéu chuan quan ly chat ISO 9001 hoic twong dwong
lugng san pham

Thong s6 k¥ thuat Recloser 35KV

Stt Hang muc D\Zn Yéu cau
1 Nha san xuat Néu cu thé
Nudc san xuét Néu cu thé
M4 hiéu Néu cu thé

IEC 62271-111:2012/ IEEE
C37.60-2012 hoac céc phién ban
cap nhat mai hon hoac tiéu
chuan twong duong

4 Tiéu chuan 4p dung

Recloser 1 loai 3 pha, lap trén
cot dién ngoai troi, tu dong dong
ngat ludi dién véi budng cat
chéan khoéng, cé tich hop san bién
dong dién (hodc cam bién dong
dién) trén ca 3 pha va bién dién
ap (hoac cam bién dién &p) trén
ca 3 pha vé ca hai phia hoic mot
5 Loai thiét bi phia (tdy thuoc vao thiét ké tai
vi tri lap dt), cach dién bang
nhya duac cycloaliphatic epoxy
hoac cao su silicon (silicone
rubber) phu hop van hanh trong
cac diéu kién & nhiém nhu khu
vuc ven bién, & nhiém cong
nghiép, buc xa tia cuc tim v.v.
cling nhu khi hau nhiét déi am.

6 Dién ap dinh mac lam viéc Ionnhat | kV > 38
7 Dong dién dinh muc A > 630
8 Tan s6 dinh muc Hz 50

CONG TY DICH VU PIEN LUC MIEN BAC

) ; g ) 137
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG
2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

Pon

Stt Hang muc vi Yéu ciu
>12,5hodac>16
Kha ning cit dong dién ngan mach (Pon vi lya chon theo gia tri
9 ) . kArms A 2 . s
dinh muc dong ngan mach tinh toan tai
vitri lap dat thiét bi)
> 12,5 hoac > 16
10 | Kha ning chiu dong dién ngan KA (Pon vi lya chon theo gia tri
mach dinh muc dong ngan mach tinh toan tai
vitri lap dat thiét bi)
11 | Thoi gian chiu dung ngan mach giay >01
bién ap chiu dung xung sét (1,2/50
12 us) (BIL) kVp > 170
13 bién ap tan so cong nghiép, 1 phat, KVrms > 70
50 Hz
14 | Kha nang cat dong dung cap ngam | A > 40
15 Kha niang cat dong dung duong day A >5
Phan traim dong cit dinh muc tai
16 A e -
dién ap dinh muc:
B 0 N z . , .
15 — 20% dong cat dinh muc (X/R Iin > 44
> 4)
_ 0 N z . , )
45 — 55% dong cat dinh mac (X/R lin > 56
> 8)
90 — 100% dong cat dinh mic (X/R N
>14) lan > 16
17 S? Iar] van hanh co khi khong can AN > 10.000
bao tri
% A aA . z - Cudn solenoid/ttr truong
18 Co cau truyén dong, dong cat - Pong/ct dong thai ca 03 pha
Bang vat liéu tong hop (nhua
A . duc cycloaliphatic epoxy hoac
19 Cac dau cuc (bushings) 1 -
cao su silicon (silicone rubber))
chiu dugc tia cuc tim
S . Bién dong (hodc cam bién dong)
20 Bi¢n dong do ludng tich hop bén trong cho ca 3 pha
, Bién dién ap (hoic cam bién
21 Bién dién ap do luong dién ap) tich hgp cho ca 3 pha

vé ca hai phia hoic mot phia
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Stt Hang muc D\Zn Yéu ciu

(thy thudc vao thiét ke tai vi tri
lap dat)

Hop kim khong gi, dugc xu ly

22 | Vat liéu ché tao vo Recloser NN SN
bé mat chong an mon

. . , > 25 hodc > 31
Chidu dai dudng ro dinh muc cach oac

23 . mm/kV | (tuy chon theo méi truedng khu
dién L e
vuc lap dat)
24 Phu kién theo kém thiét bi Theo yéu cau tai khoan 1 Diéu 7
25 Kiém tra, thir nghiém:
Thir nghiém xuat xusong Theo yéu cau tai khoan 1 Piéu 5
Thir nghiém dién hinh Theo yéu cau tai khoan 2 Piéu 5
26 Ban v& va tai liéu k¥ thuat Theo yéu cau tai Piéu 8

Bang yéu cau dic tinh ky thuat Bién dién ap cap nguén (PT) cho ta diéu khién
Recloser 35kV

TT Hang muc Don vi Yéu ciu
1 | Nha san xuét Néu cu thé
2 | Nuéc san xuét Néu cu thé
3 | M4 hiéu Néu cu thé
4 | Piéu kién véan hanh, lap dt Ngoai troi, treo trén cot dién
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- Bién dién ap cp ngudn 2 pha 2
sir, cach dién bang vat liunhyua
Epoxy cycloaliphatic dac chan
khéng hodc cach dién gdémstr,
cudn ddy ngam trong dau, chong
dugc birc xa tia UV, phong dién
bé mat, an mon, 13o hoa; c6 do

5 | Ching loai bén co va dic tinh di¢n moi phu
hop dé sur dung t6t & vung khi
héu nhiét doi am udt, 6 nhiém
nang nhu mudi bién, swong mudi,
6 nhiémcong nghiép v.v.

- Thiét bi ding dé cap ngudn van
hanh ti diéu khién Recloser.

6 | Pién ap danh dinh hé théng kV 35
bién &p dinh muc phia so
! cip (pha — pha) KV 35
Dién ap 1am viéc cao nhat
8 | ciia thiét bi (pha — pha) kV 38,5
9 Dlren ap dinh muc phia KV 0,22
thir cap
1o |Dung sai dién ap phia [] 10% dién ap thir cdp dinh
thtr cap murc
11 | Tan s6 lam viéc Hz 50
12 | Cong suat dinh murc kKVA >1,0
13 | Hé sé qué ap dinh murc:
13.1 | + Lién tuc 1,2
) 1,9
13.2 [ +Trong 30 s: (Ap dung cho ludi dién trung tinh
noi dat qua tré khang)
) 1,9
13.3 | + Trong 8 h: (Ap dung cho luai dién trung tinh
cach ly)
14 | bién 4p chiu dung xung sét kVp > 180

(1,2/50 ps) dinh mac
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Dién &p thir tan s6 cong nghiép

15 |50 Hz trén cudn so cap trong 1| kVrms >75
phut
Dién &p thir tan s6 cong nghiép
16 |50 Hz trén cudn tha cap trong | KVrms >3
1 phat
Chiéu dai duong ro cachdién > 25 hoic > 31
17 mm/kV |(Tiy chon theo mdi truong khu vuc
lap dat)

- Pau cuc va kep cuc dau ndi phia
trung thé phai lam bangdong ma
thiéc dé dau ndi day dong hozc day
nhdm véi tiét dién phd hop.
- Hop dau day tha cap lam bang
nhém hoac thép khdng gi hoac thép
ma kém nhung nong.
- C4c chi tiét dé 1am bang thép ma
kém nhdng ndng, thép khong gi
hoac nhom.
Buldng phai lam bang thép makém
nhing nong hoac thép khong gi.
- Ban vé so d6 nguyén ly va lap
19 | Ban vé va tai liéu ky thuat dat, dau ndi thiét bi.
Huoéng dan lap dat, van hanh va
bao dudng thiét bj.
20 | Tiéu chuan quan ly chat luong ISO 9001 hodc twong duong
san pham

18 | Phu kién di kém thiét bj

2.2.14.Giai phat két ndi SCADA:

2.2.14.1. M hinh ciu tric hé thong

- Giai phap thyc hién theo cong van 2762/EVNNPC-KT ngay 04 thang 06 nam 2020 cua
Tong Cong ty Bién luc Mién Bac:
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+ Giai phap két ndi

3.1. Két néi quang phuc vu kénh truyén Scada cho Recloser, LBS: thuc hién theo
mo hinh mang Ring, bus, star va két hop.

(i) Tai cac LBS st dung cac thiét bi sau:
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- Switch cdng nghiép (toi thiéu 3 port quang SFP 100/2000Mbps, 2 port Ethernet
RJ45) két ndi véi module truyén thong port Ethernet cua Recloser.

- Ngudn cap cho switch & nguén tir 12 ~ 48VDC dugc cap tir nguon accquy du
phong cua LBS.

- Sir dung sim 3G/APN do nha mang cung cap két ndi vao hé thdng mang APN hién
c6 do nha mang cung cap (Hé thbng mang APN di duoc xay dung trong cac cdng trinh
tredc, hién tai c6 thé ma rong hé thong va thém cac két nbi cac diém LBS vao hé théng
hién co).

TBA 110KV

_________________________ .
=< § sw ex-4600
g5
Database Server

(
|
Manegers |
' i1
| FIREWALL SRX340_X
|
| .
|
|
|
|
|
|
|

HE THONG SERVER \

L.“j

itch Managément Application _Database ____ Server

—_—— e

So do: — Gidi phap két néi quang cho kénh truyén SCADA/DMS

3.2. Két n6i 3G/APN phuc vu kénh truyén mini Scada cho Recloser/LBS: thuc hién
theo m hinh diém — diém.

(i) Recloser/LBS sir dung cac thiét bi sau:

- Tai cac Recloser/LBS c6 Modem hd tro giao thuc truyén thong IEC60870-
5-104 c6 thé cau hinh sir dung dich vu 3G/APN;

- Céc SIM sur dung két néi dich vu 3G duoc dang ky dich vu APN.

(ii) Trung tam diéu khién xa:

- Thiét 1ap 01 kénh trang tir Bon vi cung cap dich vu dén TTPKX bang duong
truyén cap quang: hé théng mang APN hién c6 do nha mang V cung cap ( Hé thong mang
APN di duoc xay dung trong cic cong trinh trudc, hién tai c6 thé maé rong hé théng va
thém céc két ndi cac diém LBS vao hé thdng hién co)

- Hé thdng don céc tin hiéu mini Scada tir Recloser/LBS vé TTPKX (DMZ,
firewall, switch, ...)
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TIDKX
Cong ty Ehén
v lue J .
o Cap
. T — mens mm guang
. UTP— —| |—F;!I [T -ll—l IT F—l --- |—I —F—I-I-I-I i w=r |
- !III! II-II II I-I I-'- -
HE thﬂng L L [ 1] mEE. L L [ T R
- Frewal SEMEN T
HEthong  guiph LAN SRUMD  ABO SERVER
Server DRAYTEK 2360

So do: — Gidi phap két noi quang cho kénh truyén SCADA/DMS
+ Giai phap khai bao cau hinh thiét bi tai TTPKX, Recloser/LBS

Tai TTPKX Thanh Hoéa dugc trang bi phan mém Spectrum Power 5 cua hing
Siemens hién tai c6 kha niang mé rong, cau hinh thém tin hiéu LBS

véi nhitng dac trung k¥ thuat nhu sau:

- C4u trGc phan mém bao gdom phan Host (Server) két ndi doc lap voi cac
Workstation thong qua hé thdng mang LAN.

- Phan mém SCADA h trg cau tric dy phong 02 cap (Dual redundant)

- C4c module chinh cua hé théng phan mém SCADA tai trung tam: thu thap
dit liéu (Host- server), cau hinh (Engineering Workstation), xir ly dit liéu va xay dung giao
dién van hanh HMI (Operator Workstation).

- Phan mém hd tro cac giao thirc nhiéu giao thirc két ndi dén thiét bi dau cudi
(RTU, Gateway, Recloser: IEC60870-5-101; IEC60870-5-104; DNP, Mobus, ICCP, OPC,
61950

- Hb trg cac module HMI, SCADA, DMS, OMS trén ciing mot nén tang cong
nghé (Platform)

- Hd tro dung luong diém dit liéu (datapoint) két ndi > 50.000 datapoint
- Kha nang luu trit dir liéu quy mé 16n (Co s dir liéu Oracle)
- Kha nang xuat b4o céo linh hoat, c6 thé xuit béo céo sang hé thong khac
nhu Microsoft Excel, SQL,...
Hé thdng hd trg khong gigi han:

- Puong truyén thong dén céc thiét bj IEDs (Com Line).
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- S6 lugng RTU/IED két néi vao phan mém.

Thu thap di liéu tryuc tiép theo thoi gian thuce, dam bao tinh lién tuc va chinh
xac cua dir liéu.

2.2.14.3. So' d6 lip DMZ vao hé théng trung tim diéu khién xa:

SW EX2200-02

o e 3 4| 50 23
JUNIPER SRX340

3 " SHOPHOS XG 3
E irb9: 11LY24 <

< s
4 6

Brige port 9,10
g 2
-

SW EX2200-01 GE 0200,

6 7
4600 LIEN TINH @ .
SP5
0 7 8-13 GE 012/0
18
17
$ 4600 NOI TINH

(== = :: = !Zl J
* Cdu hinh thiét Idp kénh truyén mini Scada tir Recloser/LBS vé TTPKX cdc
tin hiéu gom co:

SW EX2200-04

- Tin hiéu LBS
x:’Ba'it bu@crlz‘iy
Stt Tén tin hiu trén LBS xx: Lay khi thiét bi hé
trg

1 A Phase Primary Current Magnitude X

2 B Phase Primary Current Magnitude X

3 C Phase Primary Current Magnitude X

4 310 Primary Current Magnitude X

5 A-B Phase Primary Voltage Magnitude X

6 B-C Phase Primary Voltage Magnitude X
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x: Bét budc lay
Stt Tén tin hiéu trén LBS xx: Lay khi thiét bi hd
trg

7 C-A Phase Primary Voltage Magnitude X
8 A Phase Primary Voltage Magnitude X
9 B Phase Primary Voltage Magnitude X
10 C Phase Primary Voltage Magnitude X
11 A Phase Power Factor X
12 B Phase Power Factor X
13 C Phase Power Factor X
14 A Phase Primary Real Power X
15 B Phase Primary Real Power X
16 C Phase Primary Real Power X
17 A Phase Primary Reactive Power X
18 B Phase Primary Reactive Power X
19 C Phase Primary Reactive Power X
20 Line Frequency X
21 Uaccu X
22 Ifault-a X
23 Ifault-b X
24 Ifault-c X
25 LBS Closed X
26 LBS Open X
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27 Control is Locked Out X
28 Any Control or System Alarm X
29 Supervisory Off X
30 Non-Recloseing X
31 CLPU Blocked X
32 No AC Power X
33 Battery Alarm X
34 Control Circuit Interrupted X
35 Test Point Active X
36 Control Door Opened X
37 Over Voltage Alarm X
38 Under Voltage Alarm X
39 LBS State X
40 Supervisory State X

2.2.14.4. Bang yéu cu diic tinh ky thuit bd Wireless Controller + Sim

4G/5G:
TT Hang muc Thong so ky thuat Ghi chu
- Hb tro mang 4G va 5G, GPRS, LTE
4 | Mang hoat dong - Tuong thich véi cac nha cung cap dich vu
mang di dong tai Viét Nam (Viettel,
Mobiphone, Vinaphone)
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TT Hang muc Thong sb ky thuat Ghi cha

- Master protocol: IEC 60870-5-104,
Modbus TCP, TCP/IP

- Slave protocol: IEC 60870-5-101, Modbus
RTU/ASCII, Serial gateway — serial port

data stream (DNP3)
5 | Giao thuc hd tro

- Hd tro giao tiép VPN an toan, dinh tuyén IP
tinh, hé thong tu kiém tra thong minh, NAT,
chuyén tiép cong va tuong lra dé giam sat
luu lugng

IP va chian két néi khdng mong mudn.

- Hb tro giao thuc IEC 60870-5-104

6 | Kétndi SCADA - H tro chuyén d6i tir giao thuc IEC 60870-
5-101 sang giao thuc IEC 60870-5-104 phuc
vu két ndi SCADA.

- LTE: 2600/2100/1800/900/800MHz Véi
tdc do dir lieu ti da 100 Mbit/s

- WCDMAJ/HSPA+: 2100/1900/900/850

Tiéu chuan két ndi MHz véi tée do dit ligu tdi da 21 Mbit/s

! (Standard) - GPRS/EDGE:
1900/1800/900/850 MHz vai tée do dir liéu
toi da 85.2 Kbps/236.8 kbps.

Il | Méi trwong xir ly

1 Bo xur ly CPU CPU: 32 Bit RISC

2 | Bo nhd (FLASH) 128MB

3 | Bonhd Ram 128MB

I11 | Cdng giao tiép

1 | Ethernet/ LAN > 1 cong Ethernet/ LAN port:
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TT Hang muc Thong sb ky thuat Ghi cha

- 10/100 Base-T.

- Shielded RJ-45;
- 1.5 kV isolation transformer;
- Ethernet IEEE 802-3, 802-2

> 1 cong RS232(or RS485/RS422) port,
Male DB-9 connector, IEC 60870-5-101
protocol support, Full serial and modem

signals.
Baud rate: 300...460 800 bps

Cong ndi tiép Data bits: 7 or 8

2 | (Serial) Stop bits: 1 or 2

Parity: none, even, odd

Flow control: None, RTS/CTS

Protection: 15 kV ESD and short circuit
Console: RS-232, 19200 bps, 8 data bits, 1
stop bit, no parity (8N1)

C6 dén LED hién thi day du trang thai hoat
3 | Pén chi thj (Indicator) | dong, tinh trang cap ngudn, tinh trang két
ndi

Ho tro > 01 khe SIM
4 | Kétndi SIM

Ho tro SIM 3G va 4G cua cac nha mang tai
Viét Nam

Pau néi Ang ten

> )
(Antenna) > 01, loai SMA (female, 50Q)

Chuc nang hd tro van | - Router ¢ chirc nang kiém tra tinh trang két
hanh ndi mang Wan va kénh VPN IPSEC.
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TT Hang muc Thong sb ky thuat Ghi cha

- Router ¢c6 chire nang tu khai dong lai cong
Wan, VPN IPsec va Router 4G khi phét hién
thay tinh huéng su c6 mat két néi cong Wan
va Kénh VPN

IV | Diéu kién lam viéc

Nguon dinh  muc

1 (Standard Power) 90 + 264VAC or 85+200vDC
Cong suat 10 W typical (when not charging battery),
3 | (Consumption) 60 W (full charging)

V | Nhiét do hoat dong

Nhiét d6 lam viéc
1 | (Operating -30°C = 55°C
Temperature)

Nhiét @6 bao quan
2 -40°C + 70°C
(Storage Temperature)

Do 4m lam viéc

3 5+ 85%
(Operating Humidity)
e TuATS
STT | Noi dung Yéu ciu
1 |- Nha san xut/nude san xuit Néu ro
2 | -Kiéu dang Treo trén ¢t i tdm
3 | - biéu kién van hanh Ngoai troi
4 |- Cap do bao vé clia vo ti IP41; TCVN 4255:2008, IEC 60529:2001
5 |- Mirc bao vé cua tu ha thé, cacco | IEC 144; TCVN 799-1:2009, IEC 60439-
cau dong cat va diéu khién 1:2004
6 h;:gl gau déng ngit va diéu khién |EC 439-1: EC 947-2
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STT | Noi dung Yéu céu
Tiéu chuan lap ti: IEC 60439-1: &p dung
o cho lap rap tu dién, IEC 60947-2: ap dung
7 | - Tiéu chuan lap rap cho thiét bi dong cat ha thé, IEC 61641:

Tiéu chuin ngin ngira sy ¢b hd quang,
IEC 60529: Ti€u chuan veé cap bao vé

8 | - Kich thudc tu bang C900xR400xS250mm

9 | -bg day 16p kim loai lam vo ti >1,5mm

10 | -Mau son RAL 7032

11 |-Kiéuson Son tinh dién

12 | -Cuha Ctra trude 02 16p canh

13 | - Goc md cua cua 135 d6

14 | - Ctra c6 tay cam Tay cam c6 khoa

. + Dién &p dinh muc: 220VAC;

15 | - Thanh cai + Dong dién dinh mtre: >16A
B diéu khien ATS 3 vi tri ON — OFF —
ON gﬁn trép mat tfl’ dién
+ Djéu lghién: 2 ché do Auto/Manual;
+ Tan s6 hoat dong: 50/60Hz;
+ Dién 4p hoat dong: AC 220V‘; ‘
+ Chure nang ty dong chon nguodn diéu
khién cho ATS w
+ Cong suat diéu khién:
* Rating: AC220V (input range AC

16 |7 B0 dicu khien ATS (ATS 1312 272;/) bid

CONTROLLER) iéu: tu cAp ngudn qua bién ap;

* Thong thudng: <4W, luc chuyén doi:

<5W.

+ Tich hop chire néng bao vé: Qua ap —

Thap ap, Mit pha — Nguoc pha, Tan s6

+ Két ndi duoc véi PC: thay d6i cac gia tri
cai dat thoi gian chuyén mach, dién 4p bao

vé, ngd ra diéu khién

+ Thoi gian chuyén mach: 1,5 gidy;

+ Truyén thong: Modbus-RTU, RS232

serial.
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STT | Noi dung Yéu céu

- Thiét ké nho gon va nhe; St dung cho hé
thdng dién ha thé khi ngudn cap phu tai bi
gian doan

-Bo chuyen mach ty dong, giam sat va
chuyen d6i gitta hai ngudn dién

- Chuyén mach 3 vi trf On - Off - On

- Co ché hoat dong 1 cudn day; Khoa lién
dong co hoc

- bi¢n ap dinh mac: 600VAC

- Sb cuc: 2P

- Kich thudce: 204x194,5x189 (mm)

- Trong luong: Phu hop

- Theo tiéu chuén IEC 60947-1

+ Cac ATM phai c6 hé thong tiép diém
phu canh béo;

+C6 03 ATM c6 Idm 16A (4,5kA). Céc
18 | - Céc aptomat (ATM): ATM nay dugc diéu khién bang tay hoic
bang dién thong qua cac nut an hoic khoa
diéu khién trudc tu. Vi tri duoc thé hién rd
trén so dd trudc mit to.

Bo chuyén nguén tu dong 1 pha,

17 32A, 600VAC

+ Pong ho ampemet, volmet, dong ho da
chtric ndng...;

+ Bao v¢ kém ap/ qua ap (F27/F59) duoc
cap cho mdi phan doan thanh cai.

+ Bao vé nguoc tha tu pha;

+ Khoa diéu khién, nat 4n diéu khién, dén
bdo tin hi¢u, béo pha...

- Gia lap ta trén cot li tam.

- Day dan, dau cos dau ndi déng bd véi
thiét bi.

19 | - Céc thiét bi khéc

- Tt ¢6 cira thong khi cho khong khi ddi
Iuu khi bo séy hoat dong, cac cura thong
20 | - Yéu ciu khéc khi ¢6 ludi chin con trung va tdm loc bui.
- Céc thiét bi trong ta phii hop véi diéu
kién khi hau mo6i truong Viét Nam

* H¢ thong DMZ ,
- Phai ¢am bao tuong thich véi hé thdng DMZ hién c6 tai TTPK (SICAM A8000),
d6ng bo va tich hop dugc vao hé thdng hién cé cia TTPK PC Thanh Hoa.
- Mdi bo DMZ gém c6 cau hinh téi thiéu nhu sau:
TT| Théng so ky thuat Yéu cau dap wng
1 | Nha san xuat Néu cu thé
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TT| Théng sb ky thuat Yéu cau dap @ng
2 | Nuéc san xuat/ Nam san xuat Néu cu thé
3 | M4 higu Néu cu thé
4 | Bap tng méi trueong lam viéc
- Nhiét do tiéu chuan 0-35°C
-Do am Dén 80%
Pam bao thu thap du sé lwong tin hiéu do ludng,

5 | trang thai, canh bao, diéu khién va co thé mé rong Pép ung
khi can thiét

s | DA bao trao doi dit liéu voi TTPK theo giao Dép ting
thirc 60870-5-104

7 | S6 cong giao tiép Ethernet (RJ45) >6

8 | H3 tro HSR, PRP Pap ung

9 | S6 cong giao tiép Serial > ]
Kha niang cau hinh (tai chd, tir xa) va phan

10 | mém cau hinh kém theo ban quyén khong gigi Pép ung

han thoi gian st dung
1 thé nénAg lap Erh}h lif?n d(f)n% logic diéu khién Dip ing
bang ngdn ngix lap trinh khoi
Kha ning rat cau hinh hién hiru di cai dit nham

12 | phuc vu c6ng tac quan ly sao luu/khéi phuc bap tng
CSDL, bao tri, hiéu chinh tin hiéu SCADA

13 | Pong bo thoi gian Pép ung

14 | - NTP LAN/WAN Dap ting
- IEEE 1588 Pap ung
- Internal RTC Dap ung
Sén ¢6 cac giao thirc truyén thdng tidu chuan
- IEC 101/103, Modbus RTU, DNP3.0. Pap tng
- IEC 104, IEC61850, Modbus TCP/IP.

15 | Bién ap lam viéc 180 — 240 VAC
16 | Ché d6 du phong nguon HG tro
17 | Bao vé chong dién ap nguoc Co
18 | Bao vé qua tai Co

20 | Bao vé chong ngan mach Co

e Modem truyén thong/Router
TT | Théng s ky thudt | Yéu chu
| | Tiéu chuan ky thuat
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Nha san xuat

Néu cu thé

Nudc san xuat

Néu cu thé

Nam san xuat

Néu cu thé

Ma hiéu

Néu cu thé

Mang hoat dong

- Hb tro mang 4G va 5G, GPRS, LTE

Tuong thich véi cac nha cung cap dich vu mang di
dong tai Viét Nam (Viettel, Mobiphone, Vinaphone)

Giao thtrc hd trg

- Master protocol: IEC 60870-5-104, Modbus TCP,
TCP/IP, UDP/IP (DNP3)

- Slave protocol: IEC 60870-5-101, Modbus
RTU/ASCII, Serial gateway — serial port data stream
(DNP3)

- Ho tro giao tiép VPN an toan, dinh tuyén IP tinh,
hé théng ty kiém tra thong minh, NAT, chuyén tiép
cong va

tuong lira dé giam sat luu luong IP va chan két nbi
khong mong mudn.

Két ndi SCADA

- H6 tro giao thic IEC 60870-5-104

- Hb tro chuyén déi tir giao thire IEC 60870-5-101
sang giao thirc IEC 60870-5-104 phuc vu két ndi
SCADA

Tiéu chuén két ndi
(Standard)

-LTE:
2600/2100/1800/900/800MHz v&i toe do dit lieu tdi
da 100 Mbit/s

- WCDMA/HSPA+: 2100/1900/900/850 MHz véi
tdc d6 dir liéu toi da 21 Mbit/s

- GPRS/EDGE:

1900/1800/900/850 MHz véi tdc do dir lidu tdi da
85.2 Kbps/236.8 kbps

Béang thong
(Bandwidth)

- LTE: Download speed 100 Mbps, Upload speed 50
Mbps

- UMTS, HSDPA, HSUPA, HSPA+: Download
speed 42 Mbps, Upload speed 5.76 Mbps.

- GSM, GPRS, EDGE:

GPRS throughput up to 85.2 kbps, EDGE
throughput up to 236 kbps

Hé thong bao mat
(Security)

H5 tro tudng lira theo ving:

- Chuyén tiép cong tir cac ving khac nhau

- Loc cac goi tin dua vao dia chi nguén, dia chi dich
va s Port

10

Cap nhat firmware va

sao, luu cau hinh tai
cho va tir xa

Ho tro cap nhat firmware va sao, luu cau hinh
Router dé back-up hodc cau hinh tai cho va tir xa.
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Dong bo thoi gian véi NTP server tir xa theo Format
Chirc nang dong bo | UTC Time

= thot gian HO trg NTP server bén trong thiét bi (Master va
Client)

Il | Mbi truwong xir ly

1 | Boxuly CPU CPU: 32 Bit RISC

2 | B nh¢é (FLASH) >32MB

3 | BO nhd Ram >64MB

i

Cong giao tiép

> 1 cong WAN/ LAN port:
- 10/100 Base-T.
1 | Cong WAN/LAN - Shielded RJ-45;
- 1.5 kV isolation transformer:;
- Ethernet IEEE 802-3, 802-2
> 1 céng
RS232 DTE, RS-422, RS-485 (lya chon thay doi
duoc gilra cac loai)
Male DB-9 connector, IEC 60870-5-101 protocol
support, Full serial and modem signals.
Cong ndi tiép Baud rate: 300...460 800 bps
(Serial) Data bits: 7 or 8
Stop bits: 1 or 2
Parity: none, even, odd
Flow control: None, RTS/CTS
Protection: 15 kV ESD and short circuit
Console: RS-232 hoac RJ45
C6 dén LED hién thi day du trang thai hoat dong,
tinh trang cip ngudn, tinh trang két nbi
HO tro > 01 khe SIM
Ho tro SIM 3G/4G cua cac nha mang tai Viét Nam

> 01, loai SMA (female, 50Q2) , FME (male, 50Q)

3 | beén chi thi (Indicator)

4 Két ndi SIM

Dau ndi Ang ten
(Antenna)

6 Reset Router

Reset router vé cai dat mic dinh ctia nha san xuat
bang nut reset cung hodc phan mém
- Router c¢6 churc nang ki€ém tra tinh trang két noi
S x A mang Wan va kénh VPN IPSEC.

Chtrc nang ho tr¢ van e ot e an .2

hanh - Router ¢6 churc nang tu khéi dong lai cong Wan,
VPN IPsec va Router 4G khi phat hién thay tinh
huong sy c6 mat két ndi cong Wan va Kénh VPN

IV | Pieu kién lam viéc
Nguon dinh muc

! (Standard Power) 12-48VDC
Coéng
2 suat(Consumption) <TW
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Kich thudc, trong
luwgng

1 | Vo modem (Housing) Cheé tao bang thép khong gi hoac nhom, co tiéu

chuén bao vé IP30.
V1 | Nhiét do hoat dong
Nhiét do lam viéc
1 | (Operating Tir -30 d6 C dén +70 do C
Temperature)
Nhi¢t do bao quan

(Storage Temperature) T -40 d6 C dén +85d6 C
Do am lam viéc -
3 (Operating Humidity) 5% - 85%

° S}Witch layer 2 ‘ ,
Yéu cau tuong duong dong bo hé thong hién hitu

STT Thoéng sé ki thuat Y&u cau dap ing
1 Nha San xuat Néu cu thé
Nudc san xuat Néu cu thé
Nhan hiéu Néu cu thé
2 M4 san pham Néu cy thé
3 DRAM 1GB véi ECC
4 Flash 1GB
5 Dong san pham Néu cu thé
6 CPU 1GHz

« S6 lugng thanh vién t6i da: 10

« S6 lugng cong khung gam ao: 4

« Dung lugng két n6i khung gam 4o t6i da:
80 Gbps

« H6 tro giao dién phu thudc trung binh ty
dong / giao dién phu thudc trung binh (MDI
/ MDIX)

« Giam toc d6 cong / cai dat toc do toi da
duoc quang cao trén cac cong 10/100 /
1000BASE-T

« Giam sat quang k¥ thuat s6 cho céc cong
quang

« Dung luwong chuyén mach géi 128 Gbps

» Thong luong l6p 2 (Mpps) 95 Mpps

28 (24 cong may chu + 4 cong duong Ién 10
GbE / GbE

9 Cong / Cong mé rong 4 x Khe cam mo rong Gigabit Ethernet

7 Kha nang khung gam 4o

8 Téng sé cong mang
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STT Théng sb ky thuat Yéu ciu dap @ng

Chiéu rong: 17,4 in (44,1 cm) x Chiéu cao:
1,75 in (4,45 cm) x B¢ sau: 10 in (25,43 cm)
« Nhiét d6 hoat dong: 32 °dén 113°F (0 °
dén 45 ° C)

« Nhiét d6 Iuu triv: -40 © dén 158 ° F (-40 °
dén 70 ° C)

« Do cao hoat dong: 1én tai 10.000 ft (3.048
m)

* B cao khong hoat dong: Ién téi 16.000 ft
(4.877 m)

« Do am tuong doi hoat dong: 10% dén 85%
(khong diéu hoa)

12 Trong luong 10,0 1b (4,6 k)

* Cap Cu/XLPE/PVC 2x4 mm?

a. Thong so ky thuat:

10 Kich thuéc (W x H x D)

11 Pham vi moi truong

TT M0 ta D\Zn Yéu cau
1 | Nha san xuat/ Nudc san xuat Néu cu thé
2 | Nam san xuat Néu cu thé
3 | Nhén hiéu Néu cu thé
4 | Ma higu Néu cu thé
3 | L6i dan dién dong
4 S6 va tiét dién danh dinh cua 16i

cap

2x4 mm? 2x4
5 | bién ap dinh miac Uo/U(Umax) kV 0,6/1
6 | Sb soi dong cua 16i cap

2X4 SOl > 7
7 | buong kinh cua 101 cap

2x4 mm 2,5-3,0
9 | Loai vat liéu cach dién XLPE
10 | PO day danh dinh cua 16p cach dién

XLPE

2x4 mm 0,7

11 | Loai vat liéu cua vo boc PVC

12 D¢ day cua lop vo boc bén ngoai
(gan diang)
2x4 mm 1,4
13 | Buong kinh cua toan bo cap (gan mm Néu cy thé
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ding)
Nhiét do dinh muc t6i da cua day
dan
Dién tré mot chiéu cua day dan tai
t=20°C
2x4 Q/km <0,189
Bién ban thir nghiém dién hinh, the
nghiém thuong xuyén
b. Yéu cau thir nghiém:
Mot s chi tiéu quan trong khi thir nghiém mau:
- Két cAu cua cap:
+ S6 soi cua rudt dan.
+ Tiét dién cac soi I8i.
+ Chiéu day cua I6p cach dién XLPE.
+ Piém mong nhat cua l6p XLPE.
+ Diém mong nhat cua l6p vo boc PVC.
- Co tinh cua 16p cach dién PVC.
+ Suit kéo dit cua cach dién trudc 130 hoa.
+ Do gian dai cua cach dién trudc 1&o hda.
+ Do bién ddi cua suét kéo dut so véi trude 140 hoa.
+ Do bién doi cua do gian dai so véi trudc 140 hoa.
- Co tinh cua 16p vo boc PVC.
+ Suit kéo dit cua vo boc trudce 130 hoa.
+ Do gian dai caa vo boc trudc 1do hoa.
+ Suat kéo dut caa vo boc sau 130 hoa.
+ Do gian dai cua vo boc sau 180 hoéa.
+ Do bién doi cua do gian dai so véi trudc 140 hoa.
- bién trg 1 chiéu cua day dan ¢ 20C.
- Bién tré cach dién ¢ nhiét do moi truong.
- Thir dién ap Ac tan s6 50Hz.
2.3.CHI DAN KY THUAT VE VAT LIEU XAY DUNG.

14 °C 90

15

16 Dap ung

* Xi mang

- Xi mang phai dugc bao quan trong kho kin, dam bao khong dé dong cuc hay am uét
trong sudt qua trinh van chuyén va luu kho.

- Khi xi ming giao dudi dang bao thi phai con nguyén niém va nhan trén bao. Sb
lwong xi ming phai co du tai cong trudng dé dam bao qua trinh thi cong lién tuc.

* Cat

- Cét phai duoc Iy tir noi c¢6 kha ning cung cap cat cd pham chit déu din va du khéi
lwong theo tién do trong suét qué trinh thi cong cong trinh.
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- Cat phai bao quan tai san bai khong dé dat, rac hoic céc tap chat khac 1an vao.
- Khéi lugng thé tich x6p: >1300 kg/m3
- Khéng c6 thanh phan sét, & sét, cac tap chat dang cuc
- Phan tram khdi lwong hat trén 5mm khong I6n hon 10%
- Phéan tram khéi luong hat dudi 0,14mm khdng 16n hon 10%
- Phan tram khéi lwong bun, bui, sét bé hon 3%
* Pa dam, s6i dam
- P4 dam, soi dim phai duoc Iy tir noi ¢6 kha niang cung cap c6 pham chat déu dan,
du khoi lugng theo tién do trong suot qua trinh thi cdng cong trinh.
- Pai véi két cau bé tong cdt thép, kich thuéc hat da dam, séi dam 16n nhat khong
duoc vuot quéa khoang cach théng thiy nho nhat giita cac thanh cét thép.
- P4, s6i phai duoc rira sach, phan loai. San bai dé da, s6i phai sach khong dé dat ciing
nhu céc loai rac, tap chat khéc 13n vao.
- Puong biéu dién thanh phan hat theo biéu db thanh phan hat TCVN 1771:1987.
- Cuong d6 > 400.105 N/m2
- Phan tram hat thoi det <35%
- Phén tram hat phong hoa, mém yéu 10%
- Phén tram khéi luong cuc sét < 0.25%
- Phan tram khéi lwong bun, bui, sét < 3%
* Nwée
- Tat ca nude dung dé tron bé tong phai 1a nuéc sach, khong an mon d6i véi bé tong,
khong c6 dau, axit, chat kiém va nhitng chat hiru co gdy hai dén qua trinh dong két.
* Cot thép
- Cot thép dua vao sir dung phai dam bao bé mat sach, khéng bi ri sét, vay can, khdng
dinh bun dat, dau m&, hay bat ky vat liéu khac anh huong dén ¢ bam dinh cua bé téng vao
cot thép hay 1am phan ra bé tdng. Nghiém cam viéc sir dung cét thép xt i nguoi thay thé
cot thép can nong.
2.4.CHI DAN KY THUAT TRONG CONG TAC THI CONG, LAP PAT:
2.4.1. Bién phap chung.
Tir ddc diém cong trinh duy kién sir dung bién phap thi cong chi yéu cta cong trinh 1a
thi cong bang thu cong két hop co gidi.
2.4.2. Thi cbng mong.
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Chudn bj: May thi cong: may xuc, may trén bé tong, mdy bom nwde, mdy phdt dién,
dam dui.... Dung cu thi céng: Cudc, xéng, xa beng, coc...

* Cong tdc dao mong:

- Truée khi thi cdng phan moéng phai phong lai tuyén, xac dinh chinh xac lai mét lan
nita c&c méc tim cot, mdc phan giac, mbc phu dan huéng. Giai phong mat bang, chuan bi
mat bang dé tap két vat liéu, mat bang thi cong.

- C6t + 0,00 14y bang cdt tu nhién (tai vi tri cot) & dia thé biang phang va theo mép
thip & dia thé nghiéng. Can co bién phéap chdng sat 1¢, dam bao day hé ludn khd réo trong
qué trinh thi cdng. Nhitng vi tri bun, lay dung coc tre, bao cat, bat dira, nilon... dé chong
do.

- Pao dap dat: Pao dap dat bang tha cong. Ta luy theo qui pham twong (ng Vai cap
dat & ting vi tri. DAt dao 1én khong d6 bira bai tré ngai thi cdng, can tré giao thdng, & dong
nudéec... Kich thude ddy hé mong bang kich thudc méng cong thém 20cm mdi bén. Nhiing
vi tri nam trén rudng laa c6 nudc can c6 bién phap thoat nudc, vét bun va chdng sat 16.

- Viée dao, viéc lap dat hd mong phai phu hop v6i TCVN 4447-1980, phai dam bao
6n dinh ctia mai doc va an toan cho ngudi, thiét bi cong trinh trong qua trinh thi cong. Khi
thi cong cac vi tri gan cong trinh kién triic, duong x4, nha.

- Hinh dang kich thuéc va cao d6 ctia hd mong phai dung thiét ké va phai duoc nghiém
thu trudce khi chuyén budce thi cong. Mit day hd mong phai duoc don sach va khé rao, bang
phang.

- Khi dao hé mong phai dé lai mot 16p bao vé dé chéng xam thuc va phé hoai caa
thién nhién (gié mua, nhiét d6 ...) Bé day Iép bao vé it nhat 200mm. Lép bao vé chi dugc
boc di trudce luc dac bé tong moéng.

- Trac dac phai thuong xuyén kiém tra tim coc mdc, do cao, kich thugc méng.

- Sau khi dao dtng, du do sau, kich thudc hinh hoc (toan b day mong phai dao tai
d6 sau thiét ké, khong duoc dé lai cuc bd nhitng mo da cao hon cong trinh thiét ké) cua
mang thi mai giam sét ky thuat A, dat yéu cau méi tién hanh dic mong.

-V6i cac mong dudi nude, ddm xinh lay can chuan bi : bao tai cét, coc tre, van chan,
phén, bat dua...

- Be cat, dong bao cat, xép bao cét theo thiét ké xung quanh vi tri ddo moéng. Dung
bat dira phu bén ngoai, dip chan dé ngin nudc tham thau vao hé méng. Dung coc tre dong
gia cb dé dinh vi bao cét tranh nude x6 d6. Kiém tra chic chan cac bao cat. Thuc hién bom
hat nudce. Sau khi hat sach nuée thuc hién dao moéng cot, chi y do nén ngdm nuée nén dao
theo kiéu bac thang c6 bao vé di kém xem hinh vé.
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] T,

1000 ‘ 1000 ‘ ‘ 1000 ‘ 1000

3
Ghi chu:
1: Cép pha van chan (mang ludng)
2: Méng cot
3: Coc tre

Pao dat do sau dang thiét ké. Pong coc tre chéng 1in xudng day moéng theo thiét
ké. Dai cat min trén coc tre dé phang nén, rai bao dira kho rong 1én. Bé dam bao chong
nuéc cac thanh phai dugc gia cé cbt pha bang ludng dé tranh nude x6 d6 thanh. Trong qué
trinh dao dung may bom hut nuéc lién tuc.

-V6i cac mong trén can phuong an thuc hién trinh ty. Chl y vai céc vi tri gan cong

trinh kién trac, dudng x4, nha... phai bd xung cong tac an toan, ké chdng sat lé trong qué
trinh dao mong xay ra.
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A, B, C: Kich thuéc moéong

h: Chiéu sau hé dao

a: Taluy

Cac kich thudc xac dinh theo tirng loai méng va chat dét ting vi tri

BIEN PHAP DAO BANG MAY VA SUA BANG THU CONG

MAY DAO HITACHI 0,5 M3

H2

H1 : KHOANG CACH AN TOAN | = 7 = = —
H2 : CHIEU CAO XE TAI

DAO BANG MAY DEN COT - 0.200 SO VOI COT THIET KET SAU DO TIEN HANH DAO THU CONG

XE TAI 15 TAN

XUC CHUYEN DAT THUA LEN XE

SUA THU CONG
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* \/an chuyén vat liéu diic mong (Xi mdng, cat, dd, niréc) vao vj tri thi cong:

- Bdi véi vat liéu diic mong trong cong tac ddo mong phai san gat mat bang dé tap
két vat liéu dic mong, khong dé vat liéu roi vai gay can trg giao thong.

- Céc vat tu dé duc mong nhu cat, d4, xi mang chd dé phai sach khong dé dat ciing
nhu céc loai rac, tap chat khéc 13n vao.

- Nudc thi cong tuy theo dia hinh ma van chuyén hozc ding xe tai nho chd Ién cac
vi tri hodc duing xe cai tién dé van chuyén. Tai céc vi tri mong c6 thung phi chira nudc.

- Vi céc vi tri dudi nude do mat bang khdng thé dua may tron ra dugc nén thuc
hién tron bé tong trén b bang may tron, van chuyén bang thuyén ra hién truong két hop
Xe rua, xe cut kit.

* Lap ghép cot thép; cot pha:

+ Cot pha: phai duoc gia cong va lap dat dang thiét ké, dang chung loai, phi hop véi
TCVN 5574-1991, TCVN 1651-85. Cétpha phai dugc ghép kin, khéng lam mat nudc
Ximing khi d6 va ¢ddm Bétong, dugc lap dung dung hinh dang, thiét ké cua két cau theo
quy dinh Thiét ké, mat trong cia cotpha phai duoc rira sach trude khi dd Bé tong. Lap dat
xong phai chup lai anh, moi gidm sat ki thuat A nghiém thu, dat yéu cau méi tién hanh
diac mong.

+ Cot thép: Co du chang nhan nguon goc, cac chiing chi chat lugng va cac két qua
thir nghiém theo TCVN 197-1985 va TCVN 198-1985 va duoc gia cong va lip dit ding
thiét ké, chung loai. Trudc khi dwa vao diac mong bé mit ct thép phai sach, khéng ri sét,
vay can khong dinh bun dat, dau m&, hay bat ky vat liéu khac anh huong dén do bam dinh
cua bétdng vao cot thép hay 1am phan ra bé tong. Sau khi ldp dat xong phai chup anh cot
thép mong trude khi do bé tong.

* Trén va dé bé tong:

- Sau khi ghép ¢t pha tién hanh d6 bé tong theo trinh tu. Vita bé tong duoc nhao tron
k¥ trong may tron hodc trén san tron (trong truong hop dic biét vé dia hinh phai tron trén
san tron vi¢c tron phai dugc thuc hién lién tuc cho dén khi bé tong déng nhét vé mau sic

va thanh phan ). Vira bé tong dugc do ting 16p day 25+30cm, dam chat bang dam dui
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®32+D40 hodc xa beng xong mdi dd va dam tiép 16p trén. Khi ddm 16p vira bé tong sau
phai cho than ddm cim sau xudng 16p trude 10cm dé vira bé tong giira 2 16p khong bi phan
cach, Trong moi trudng hop khong dé dam dung vao cot thép hodc van khuén, bude di
chuyén cua than ¢dm khong vuot quéa 1,5 ban kinh tic dung cia ddm dé moi vi tri trong
ciu kién déu dugc dam k¥, ludn luén ddm dung dam dé khong hong dam.Viéc dam bé
tong phai dam bao sao cho sau khi dim, bé tong duoc dam chit va khong bi rd. DAu hiéu
dé nhan biét bé tong dugce dam k¥ 14 vita xi ming noi 1én bé mat va bot khi khong con nita.

- Bé tong khong duoc dd roi tu do tir dd cao 16n hon 1,5m dé tranh phan téng, khi
chiéu cao roi tu do 16n hon 1,5m phai ding méang nghiéng.

- P6i v6i nhitng moéng dudi nude phai tron bé tong trén bo rdi dung thuyén ché ra vi
tri mong. Sau khi do bé tong ding bao tai, hiit nudc lién tuc dé tranh nudc bun tham thau
vao bé tong. Lop bé tong ludn ludn khong tiép xtc véi nude bun vi co tim bat che, dam
bao chét sau 48g. Lam rao budc 16p bat dé chéng tham thau sau khi 6n dinh méi thao cot
pha.

BIEN PHAP THI CONG MONG COT

XE CHO VAT TU

CONG NHAN VAN CHUYEN BE TONG CONG NHAN DIEU KHIEN MAY TRON

CONG NHAN BONG, NAP
NGUYEN LIEU VAO MAY TRON ==

g —t 'S S
DONG TRON VAT LIEU

CONG NHAN CHUYEN BE TONG
DAM DUI DAM BE TONG )
I [ : '
Al , b &
S . | 2 ) s

CAU CONG TAC

COP PHAMONG

Yéu cau ky thudt:

+ Tim mong khéng léch ngang tuyén, doc tuyén duoc phép sai s6 +0. 2m.(Khi can
thiét va phai c6 van ban nhat tri gitra A, B va thiét ké).

+ Kich thudc hinh hoc, mong bé tong theo ding thiét ké,

Khi thi cong, cin ctr vao tinh hinh thuc tai ma gap truong hop bat kha khang s& 1am vin
ban hién trudng théng nhit cling véi dai dién chi dau tu ( Giam sat A) dé giai quyét. Nhiing
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vi tri thuan loi khong vudng méc khé khin cho thi cong trude sau d6 tap trung nhan lyc dé
giai quyét cac vi tri khac khd khan hon.
Thi cdng xong phai thu don mit bing, thao d& san gat gon gang tra lai mit bang. B4i voi
dat thira phai van chuyén va d6 & dung noi quy dinh tranh roi vai gdy mat vé sinh.

* Pap dat:

+ Khi ddp hdé méng trén nén dat uot hodc ngap nudc phai tién hanh tiéu thoat nudc
va vét bun, lam kho day, khong dung dat kho 1an dat uét dé dap.

+ Ddi v6i nhitng méng dudi nudc thuc hién dan ro da trén bo theo thiét ké, dit ro
da vao vi tri chén méng, xép d4 hoc theo dung thiét ké, khong dugc ném,vit 1am anh huong
dén mong, xép da lan luot xung quanh moéng dé mong chiu lin déu tranh 1am nghiéng
mong. Hoan thién 1ap chan mong cot.

+ Pbi voi cac mong trén b tién hanh hat nuéc toan bdo moéng, 1ap chan dam mong
dé dat d6 nén cia dat k =0,9

Thi céng lip dit hé théng tiép dia:

Pao rinh, 1ap tiép dia theo dung so do thiét ké.

+ Yéu cau ky thuat: Do chon sau caa day tiép dia, coc tiép dia, khoang céch gitta coc
tiép dia, giai phéap ndi tiép dia... Puoc thyc hién dung ban vé& thiét ké. Sau khi thi cong
xong dé nén dat 6n dinh phai kiém tra tri s6 dién tré ndi dat. Néu khong dat phai tim bién
phap khac phuc. Chup anh sau khi rai, dong tiép dia

Dip dat ranh tiép dia phai dung dat ddng nhat, khdng lan da soi, tudi nude dam ky.Lap
va dip dat mong, tiép dia phai dip ting 16p 20cm tudi nude va dam chit. Kich thude dap
theo diing thiét ké.
Thi céng xong phai thu don mit bang, thao d& san gat gon gang.
2.4.3. Lap dung cot.
a - Vd@n chuyén cét.
Cot duoc tap két tai cac bai tap két doc theo tuyén dudng day sau d6 van chuyén rai
doc tuyén bang xe 6t6, két hop thu cdng va van chuyén ngang tuyén dén céc vi tri bang thu
cdng. CAc vj tri kho di chuyén vao Nha thau co thé sir dung phurong phap khac dé pha hop
vé6i diéu kién thuc té. Cot duoc xudng tai bai tap két xudng cot tai cac vi tri bang to thu
cdng hoic bing cau.
Van chuyén cot vao vi tri mong: Van chuyén bang xe cau ty hanh, két hop cap toi kéo.
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b - Bién phéap thi cong ldp dung cét.

* C4c yéu cau chinh trong qua trinh dng cét.

- Trong thi céng dung cot can tuan thu chat ché quy trinh ky thuat, dac biét 1a cong
tac an toan. Cu thé nhu sau:

- Cong nhan dyng cot bat budc phai ¢ chuyén mén k§ thuat va duoc dao tao ki vé
quy trinh k¥ thuat. Chi huy dung cét 1a can bo k¥ thuat chuyén mon hoac tho bac 5 tro 1€n,
s6 tho chinh con lai phai ¢ bac 3, bac 4. Cac tho phu ciing phai dwgc huan luyén dé nam
duogc quy trinh k¥ thuat ciing nhu an toan 1ap dung cot.

- COng tac chuan bj dung cot phai dugc chuan bi k§: cac méi budc, cac méi ndi, cac chdt,
hé thé, ham toi, hdm t6 va cac thiét bi dung (toi, t6, paling, puli, map...) phai duoc kiém tra
that ky, dac biét 1a cap kéo néu du tiéu chuan k§ thuat an toan méi duoc sir dung.

- Tranh céc va cham, cac thao tac giat cuc, dac biét la khéng gay va cham manh vao
maong cot (vi c6 thé gay v bé tdng méng). Thao tac trong dung cot phai tuan ty nhip nhang.

- Sau khi d3 dua dugc cot vao hd mong can diéu chinh dé tam cot tring véi thm maéng,
ding day doi dé chinh cho than cot thang dang, chén ba gdc cua géc cot that chic. Cang
déu 3 day gitr & dinh cot, budc chat, cd dinh cac day (gdc gitta cac day 1a 1200), sau d6 db
bé tong chén moéng va dam chit.

- Gitr ¢6 dinh cac day chang tdi thiéu sau 24h méi duoc thao day.

- Trudce khi dung cot, chiing toi cho kiém tra than cot:

- Xem c6 bi nit, sat mé khong, néu vuot qua quy dinh cho phép thi phai loai bo.

- Néu st mé it, nam trong quy dinh cho phép thi chiing t6i cho xtr ly bang cach trat
vira xi mang cat theo ty I¢ 1 xi mang 2 cat.

- Truéc khi dung cot ching téi moi giam sat A nghiém thu, néu dat chat luong thi
mai cho thi cong.

* C4c yéu cdu chinh trong qua trinh deng cét.

*) Lap dung cot bang phuong phap dung can cau:

- Trinh tu va phuong phap tién hanh lip dung cot theo ban v& bién phép thi cong.

- Trude khi dung cot dién bang can cau can tién hanh khao sat dia hinh vi tri dung
cot dé co phuong an thi cdng va bé tri phuong tién thuan tién nhat. TUy theo chiéu cao cot
dién va dia hinh ma nguoi k¥ thuat hién treong s& bd tri ciu chuyén dung c6 tai trong va
chiéu dai thung xe phu hop véi kich thudc cot dién va tai trong don hang.

- Cong tac dung cot dién bé tong ly tAm bang can cau duoc d6i ngii nhan vién lai cau
thue hién mot cach chuyén nghiép, hiéu qua an toan. Ngudi van hanh cau phai 13 nhiing

ngudi co kinh nghiém trong thi cong dung cot dién va trong linh vuc xdy lip dién. Nhan
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luc dé thuc hién cong tac dung cot dién bé tong ngoai ngudi van hanh cau can c6 mot ngudi

lam cong tac budc day cap vao cdt dé ciu tu hanh dung cot.

- Dbi vai cot dién tron ly tam ngudi cdng nhan phai budc day cap vao than cot cach
trong tdm cot khoang tir 0,8m - 1m vé phia ngon cét, day budc dang sit sao cho cép khong
bi tuot 18n ngon cot. Khi cot duoc cau 1én cao khong cho phép ai duing dudi hoic lai gan
khu vuc cot dang dung.

- Cot duoc cau dua vao 16 hd mong can tir 2 ngudi dé 1am cong tac chén cot va cin
chinh cot. Cot dién duoc chén bang cac vién gach hoic da to, can chinh d6 thang cua cot
dién dén dau cong tac chén cot thuc hién dén d6. Cong tac cin chinh do thang cua cot dién
bang qua roi theo 2 huéng, khi cot dd can chinh thang thi thao day cap tir cau. Sau khi da
can chinh va chén cot xong can tron bé tong da c& 1x2, mac bé tdng M200 dé chén vao khe
ho gitra goc cot tao do chéc 1au dai.

- Pap dat mong cot va dam chat theo kich thudc thiét ké.

BIEN PHAP DUNG COT BANG CAU

DAY NI LON

GHICHU :
- CAP THEP FI 16 =02 (1 SOI DAI8 M)

MONG COT
- CAP QUAI COT FI 18 + KHOA CAP = 02 BO

- DAY NILON F1 16 = 25 M (06 SOI )

*) Lip dung cot bang phuong phap thu cong:
Dung cu thi cong dung cét BTLT, cét vudng bang phwong phdp cat vo thi cong
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(Tinh cho 1 vi tri)

TT Tén dung cu Pon vi | CD(m) S.L Ghicha

1 Chac dung cot 8-15m Bo 1 P nén doc truc > 3 tan
2 T6 8- 14m Bo 1

3 | Céapnéo diutru 8,5 Soi 200 3 ¢6 luc kéo dut ~ 6tAn
4 | Ccaptoichinh 13,5 « 1000 1 nt

5 Cép quai sung 15,5 «“ 50 1

6 | Mup 1 ting 3T4n céi 2

! Mp 2 tAng 5T céi 2

8 | Toicbixay 3Tén « 1

9 Hé thé 3 Tén . 2

101 caphéthé 15,5 Soi 10 2

111 cap ham géc 15,5 « 30 1

12 Cap giang chan tru « 50 1

13 Khoa CK-8 céi 12

14 Pa lang 5 tan “ 1

151" Day thung niléng Soi 200 1

16 Puli 5 céi 3

- Sau 20 ngay ( ké tir ngay phan méng hoan chinh) tién hanh dung cot.

- Trinh tu va k§ thuat thi céng cong tac lap va dung cot duong day trung thé nhu sau:

- Can ctr vao diéu kién dia hinh thi céng chiing toi s& cho lip dung bang phuong phap
tha céng (dung toi + td).
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BIEN PHAP DUNG COT THU CONG

GHI CHU :
-TOTU 12=01BO, TO 20M =01 BO
- PALANG XICH 5T = 02 CAl
- DAY NI LON 03 SOI DAI 25M : 03 SGI DAI 20M
- THEP FI 6 = 5KG

DAY NI LON

*_CAP QUAI COT

a ,DE CHONG LUN

MONG COT

* Phwong phdp thi cong dung cét bang t6 3 chan:

- Dung cu dung: t6 3 chén, Paling 5 tan, puly, cap treo, cap budc cot, cap + ting do
giang cac chan td, cap hdm cb dinh ghim dinh t6 duong kinh 12mm, thing niléng, xa
beng....

- Mit bang thi cong: Pua cot Vo vij tri.

- Chon diém dit t6 dia chat tot, khong duoc dit chan té noi dat xau, dat muon. Noi
dit chan to duoc tao hd, rdnh chéng truot chan to tao véi nhau thanh tam giac déu (ké ca
khi ta dich chuyén chan to). Tranh d6 nudc vao khu vuc chan t6, phai néo ham dau cot
chic chan khi dung cot.

- Lip dung t6 3 chan: T4 phai duoc dé trén mat bang méng cot, nam trén 3 dinh cua
tam giac déu, dinh té duoc lién két voi nhau bang chét khoa chuyén dung. Trudc tién dinh
vi 2 chan ngoai cua t6 va nang dan dinh t6 1én, day chan td giita thu dan vé phia tam hd
madng cot cho dén khi té dugc dung thing bang.

- Piéu chinh dinh té dé hinh chiéu vudng géc (chiéu bang) nim sat miéng hé cot, cac
chan t6 nghiéng 1 goc 70 - 750, c4c ban dé chan to &p sat mat dat cung sau d6 dung ting
do va cap ¢ dinh 3 chan t6 lai véi nhau; ¢ dinh chic chin 3 ddy hidm dinh t6 (diém budc
néo cach chan t6 mét khoang tur 20 - 25m).

Chu y: Khong dé chan té ¢ goc nghiéng qué nho c6 thé gay truot chan to va do cot,

- Dung Puly treo Paling 1én sat dinh t6 bang cap lua ¢ $10 - 20mm.

CONG TY DICH VU PIEN LUC MIEN BAC

- ; g ) 169
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO DO TIN CAY CUNG CAP BIEN CHO LUGI BIEN TAP 1 THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KE BAN VE THI CONG

2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

- Budc chit day cap treo vao cot tai vi tri cao hon trong tam cot 0,8 - 1m dé khi kéo
cot 1én thi ngon cot dugce nang Ién trudc.

- Kéo Paling dé nang dan cot 18n va khi gbc cot da nang 1én khoi mat dat mot do cao
hop 1y thi diéu chinh cho chan cot vao dung hé méng rdi ha dan cot xudng.

- Can chinh cot cho dung tim mong, cot thang ding (bang day doi).

- Chén 3 diém cb dinh gdc cot (goc 1200), ¢ dinh céc day ching cot (dwoc budc trén
dinh cot trudc khi dung) vao cac coc thép dong chic chan.
- Chén mong bang bé tong da c& 1 x 2 mac bé tdng M200.
- Pap dat mong cot va dam chat theo kich thudc thiét ké.
* Phwong phap dwng cét bang tei té 2 chan:
- Sau khi ldp néi xong bich cot, van chuyén cot vao sat miéng hé mong tai vi tri hop
1y duoc tinh toan trude, dd duoc san sira mat bang thi cong; ké cot trén cac khbi go ké,
chén gé hé mong...
- Néu du cac diéu kién an toan, chi huy phat lénh dung cot.

- Khi dung cot 1én dén 50 - 70 phai ding lai dé kiém tra cac méi buoc, hdm cac vi
tri. Néu an toan méi dugc dung tiép, trong khi dung cép chinh phai quay déu va tir tir khong
giat cuc, cac day cap ham phai cang dé dam bao cot khong bi xé dich.

- bac biét cha y khi cot dat 750 - 800 so voi mat dat 1a khi cot d& d6 nhat, can phai
tap trung cao do.

- Trinh ty thi cong theo cac budc sau:

- Chon huéng dung cot dé khi thi cong duoc thuan tién nhat, sau d6 tién hanh dao
ranh (ma) hudéng cot.

- Chon vi tri dit toi, chan té va cac vi tri diéu chinh day gid cho thich hop, an toan,
c4c vi tri ngudi 1am viéc phai dam bao diéu Kién an toan, c¢6 nghia 1a phai nam ngoai pham
vi béan kinh dyng cot (chiéu dai cot).

- Sau khi cong viéc chuan bi xong, ngudi chi huy dung cot kiém tra lai 1an cudi
cuing, néu thay dam bao thi cho dung cot.

- Khi dung cot, nguoi chi huy dang ¢ vi tri trén dudng thang theo hudng cot dién,
hé mong va vi tri dit toi.

- Trong qua trinh dung cot nguoi chi huy luén dung day doi dé kiém tra va diéu
chinh d6 sai léch cua cot.

- Khi cot da dung & vi tri gan thang dting, nguoi chi huy cha y diéu kién quay toi tir
tir dé diéu chinh cho chinh xé4c. Dung day doi kiém tra 6 thang ding cua cot theo hai
phuong vudng goc. Néu cot bi léch so voi phuong thang dimg thi ngudi chi huy ra hiéu
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lénh cho ngudi quay toi va nguoi diéu chinh day gid diéu chinh dua cot vé vi tri thang
dang.

- Sau khi cot da dung ¢ vi tri thiang dung, ngudi chi huy kiém tra lai 1an cubi, néu
dat yéu cau thi cho ¢ dinh day gi6, day toi that chic chin, sau d6 cho tién hanh d6 bé tong
chen chéan cot.

Mgt s6 diém can luu ¥ trong qud trinh dyung cét.

+ Dung cot bang t6 + Paling + ddy ham dinh huéng can kiém tra tai trong cua chan
t tranh 1Gn, sut trude khi sir dung. Quy trinh dung t6 phai ¢ can bo kiém tra thi cong vé
mat k¥ thuat. Nhiing vi tri kho khan can dam bao an toan lao dong.

+ Qua trinh dung cot tai cac diém gan duong giao théng phai c6 nguoi canh gidi cam
nguoi qua lai .

+ Qua trinh dung t6 phai theo dia hinh cu thé dé hiéu chinh 3 chan td 1am sao cho khi
dung cot khong vuong vao duong day cil.

+ Truéc khi dung cot phai ding day thing bude dinh vi vao dau cot va géc cot dé
diéu chinh cot. Khi ngon cot 1én cao phai ding day thimg diéu chinh cot dam bao géc cot,
ngon cot ding thang va thang tuyén duong day. Khi cot da ding thang tuyén, dang tim cot
thi khod hdm mai chac chan tién hanh d6 bé tong chén dam k§. Chd on dinh roi méi tréo
Ién thdo cap va day ham.

+ Ddi véi cac cot 1dp mat bich thi tién hanh Iip mat bich duéi dat chic chin sau do
van chuyén cot dén tam hd mong rdi tién hanh dung cot theo phuong an. Cha ¥ ké chan
mong tranh sut 1Gn gy mat an toan.

+ Khi dung cot sir dung con roi, kinh kinh vi dé kiém tra d thang cua cot dam bao
do léch cot khong duoc Iéch %2 ngon cot

Yéu cau ky thudt:
+ Cot phai dimg dung tuyén, thang dung, bé tong chén phai ddm ky. Nhing vi tri cot
d6i thi dung mot cot dung thing trude, cot 2 dung nghiéng chdng vao cot 1 theo hudng luc

kéo nhu thiét ké.
2.4.4. Lap thiét bi, cach dién, phu kién.

- Péi véi tho : ¢éng nhan c6 bac an toan cao dugce dao tao va sat hach hiang nim co
suc khoe tét.

- Xa va céc cu kién: Puoc gia céng, ma nhing ndng tai xuéng theo ding thiét ké.
- Bién phép thi cdng: Thu cong.

- Lap xa, st theo thiét ké duoc phé duyét.
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Tuy theo dia hinh, phuong phap dung c6t ma chon mét trong hai cach sau:
+ Lip trudc khi dung cot: Cach nay thuc hién dé dang ddi voi cac bo xa don gian,
giam bét cac thao tac va thoi gian lam viéc trén cao, nhung lai kho khan cho viéc dung cdt,
chinh cot.

+ Lap sau khi dung cot: Cac thao tac trén cao kho khin, nguy hiém, nhung dung cot
lai dé dang hon.

+ St trude khi ldp dit can duoc vé sinh sach sé.

+ Lap X3, st bang phuong phap treo puly trén dau cot, qua puli ludn thing, dau budc
vao x4, 1 dau dua xudng dudi cho 1+2 ngudi him sau d6 méi kéo 1én.

+ Nguoi kéo vat liéu tir dudi 1€n phai keo tir tir nguoi ¢ trén phai dinh huéng cho vat
tu kéo 1én khdng bi va dap vao cot va day dan duong day tuyén cil, ngudi kéo vat tu 1én
khong dugc kéo dat cuc cho téi khi dén vi tri can lap theo thiét ké. 2 ngudi ¢ trén cao hudng
xa vao dang vi tri va tién hanh lip xa.

+ Kiém tra sy lién két gitra s dung va ty that chic chan.

+ Kiém tra gitra phu kién treo st, khoa d&, néo day véi su (ddi vai s chudi)

+ Khi dua st 18n xa phai ding day va rong roc dé kéo 1én.

Chu y: Lap xa thap so véi ngon cot 10-20cm dam bao xa 1ap vao phan co cot thép
ctia cot. Trude khi van chuyén dén cong trinh st phai dugc thir nghiém dam bao
k¥ thuat. St trude khi lap: Phai duoc thi nghiém, khi 1ap lau sach, kiém tra lai bang
mit thuong, tay, néu bi nt, st mé phai loai bo ngay. Phu kién, chét hdm & st chudi
phai ddy da va chic chan lap dat dang theo thiét ké.
2.4.5. Rai cang day.
Kiém tra xa, st chic chin méi tién hanh rai cing day.
Trong qua trinh van chuyén day ra tuyén phai can than, khong lam xay xat, dat. Van
chuyén day ra tuyén bang 6 td va xe cai tién hoic lan. Cach dién phai giit nguyén kién,
khong van chuyén chung vai vat tu, thiét bi ran khac dé tranh va dap gay v&, hu hong.
Day phai con trong 16, 16 day dit trén gid, gia duoc hdm chic chin va quay dé dang.
Chi dugc kéo rai day khi hanh lang da duoc giai phong, phat quang, tiép dia, néo tam da lap
hoan chinh. Khong duoc kéo day truogt trén da, bé tong, nén dudng cang cd 1an da, phai co
pu ly dé treo va kéo day qua c4c vi tri cot. khong duoc dé coc, xoan, xay xat, dut day. Khi
vuot qua chudng ngai vat nhu duong giao thong, duong dién luc, thong tin, vugt song, vurot
nudc man v.v... phai lam gian gido, gia d& chic chin (theo so d6) tranh dé day ngdm nuéc
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anh hudng sau ndy. Qua dudng dién luyc phai cat dién, day bi dut, troc phai loai bo khong
duoc str dung.

D

\/

h>6m

M

1: Day dan
2: Cay ngang bang ong thép hodc tre, luong,
3: Chdng chéo.
Néu cdy ngang 2 13 ong théo khi kéo day phai dém
hodc qua puli. Khong duoc kéo ddy truc tiép trén ong thép.
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VAN \J
/ @fDéy din

h>1.5m

Puong day dién
hodc thong tin.

1: Day dan
2: Cay ngang bang dng thép hodc tre, luong.
3: Chdng chéo.
Néu cdy ngang 2 1a ong thép khi kéo day phai dém hodc
qua puli. Khong dugc kéo day truc tiép trén dng thép.
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TANG DO TO HOAC LA PALANG

PA LANG 1 TAN HAY RONG ROC

CAU TAO TO NEO

T U LO CAP

CAU TAO GIA BG CAP

- A B

CAU TAO GIA BO RU LO CHUA CAP

Sau khi dua day 1én xa can dé day tu ddn 24 gio mai tién hanh lay do6 vong. Do vong
phu hop theo thiét ké.

Khi ndi day duoc tuan theo quy pham thi cong cong trinh dién - phu luc. phai diing 6ng
ndi chuyén ding dung thiét ké. Khong duoc néi day trong khoang vuot qua cac cong trinh
nhu nha, duong giao thong, vuot song, duong day dién luc, duong day thong tin ... . Khong
duoc ndi day khi troi mua, troi ti.

+ Cac mdi ndi sira chira loai ép hoac cac thanh cd thé sir dung dé sira chira hu hong cua
day khi:

- Khoéng ¢0 hién tugng day bi dut

- Khong qua 1/3 cac soi day & 16p ngoai bi hu hong vuot qué chiéu dai 10 cm.

- Tiét dién ngang cua bat ky soi day nao khéng bi giam qua 25%.

- Sau khi néi phai do va ghi lai dién tré cac moi ndi, khoa néo va cac méi néi khac

+ T4t ca chd ndi va stra chira day dan phai cach khoa d& mot khoang cach tdi thiéu 1a
25 m. Trong mdi khoang cot chi cho phép khdng nhiéu hon mét méi ni.

Yéu cau ky thudt :

Do vong phai ding theo thiét ké, dong déu gitra cac pha. Ddi vai khoang néo co nhiéu
khoang cot, khoang lay d6 vdng, duoc chon ¢ khoang cot gan mdi dau khoang néo va mot
hozc hai khoang cot gan giira khoang néo.
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Day sau khi ciang va liy d6 vdng phai thang tron (khéng cé diém coc, gdy, van trén
day).
Céc st phai thang ding (ddi vdi chudi d&) va chic chin theo dung thiét ké.

Sau khi kéo day lay dung d6 vong theo thiét ké phai do kiém tra lai khoang cach an
toan t&i dat, khoang cach an toan cua tirng pha. Néu chua dat phai tim bién phap khic phuc,

+ Dung sai d6 vOng:
- Cho phép sai so do vong trong bat ky khoang cot nao la + 15 cm

- D6 chén leéch d6 vdng 16n nhat giita cac pha trong bat ky khoang cot nao khong vuot
qua 15 cm.

- Khoang cach tir day dan dén mat dat va cac cng trinh khac phai dam bao yéu cau ki
thuat cua quy pham trang bi dién.

- Lyc cang day dan giita cac khoang cot phai bang nhau dé cac chudi d& & vi tri thang
dung trong mat phang nam ngang caa cot khi day dan duoc kep vao khoa da.

+ Khi thi cong rai cang day lay do véng o cac khoang duong day giao chéo véi cac
cong trinh khac nhu duong bg, duong day thong tin phai lién hé véi cac co quan quan ly xin
gidy phép can thiét, chuan bj day du nhan luc, vat tu va thiét bi thi cong day du. Co phuong
an thi cong cu thé da duoc cac co quan c6 chic niang duyét dé hoan thanh cong tac thi céng
de ra.

+ Khi thi cong qua dudng day phai cat dién phai lam thu tuc an toan riéng mdi thuc
hién thi cong. Sau khi thi cong phai lam tiép dia hai dau tai cac khoang vuot va cit cung dé
dam bao an toan tranh sy cd roi day khi thi cong.

2.4.6. Thi cdng phan cap ngam.

a. Pao rinh cdp, hé ga ky thugt:

- Trudc khi tién hanh cdng tac, phai danh dau day du cac vi tri cong trinh ngam,
thiét 1ap hé théng hang rao, bién béo, hoach dinh pham vi dao tay (cho nhitng dia diém gan
noi c6 cong trinh ngdm) va dao may riéng.

- P4 dam, bé tong, nhua dudng, dat dao 1én s& duoc van chuyén lién tuc ra ngoai
thanh. Sau khi ddm nén dat dén do cang va cét thiét ké thi tién hanh lap dat cap ngam, rai
va dam nén cat on dinh nhiét, gach dic, ludi béo hiéu céap...theo qui dinh. Sau d6 sé& lap dat
va hoan tra lai ha tang ky thuat hién trang.

- Dét dao, bé tong ...dugc chuyén chd bang xe tai 12 tan ra ngoai thanh. Cét 6n dinh
nhiét c6 thé mua cat den min, sang loc ki. Uéc tinh 1 tin cat den mua vé sang loc duoc 0,7
tan cat dat yau cau. Cat 6n dinh sau khi sang loc van chuyén t6i chan cong trinh bang xe van
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tai thong dung. Cong tac lap cat va dam cét phai tién hanh bang tay.

- Panh dau tim tuyén cép.

- Tai cac vi tri giao chéo vé6i dudng giao thong, dé giam viéc dao pha duong va anh
huong t6i luu thong, tién hanh khoan ngam dinh huéng, c6 6ng thép ma kém bao vé cap
ngam.

- Bit dao phai duoc ché ra ngoai thanh. Sau khi 1ap cat phai don sach cong trudng
dé dam bao luu thong tam tré lai binh thuong.

Giai quyét van dé nudc ngam trong khi dao.

- Trén toan tuyén s& cd nhiéu chd khi dao gip nudc ngam. S& chuan bj trude phuong
an dat may bom va dudng xa nudc bom tir ranh dao 1én. Piéu ndy can dac biét luu y cho
khu vuc noi thanh, noi thi. Phai c¢6 ludi loc tranh thai dat + ban xubng 1am tic cong ngam
thoat nudc.

b. Cong tac ddi cap ngam 22kV, 35kV

Dé bao vé cap khdng bi chan dong do qua trinh giao théng gay 18n, tai cac vi tri giao
chéo véi duong giao thong thi cap duoc ludn trong 6ng thép ma kém. Tai cac vi tri di trén
nén dit, cap duoc dai truc tiép trong dat, ¢ do sau >= 0,9m.

* Bing canh bao cap ngam.

+ Cau tao bing canh bao:

- Vat liéu ché tao bang: Nhuya téng hop

- Bé rong bang: 150mm

- Bé day bang: 0,5mm

- Mau nén bang: Vang

+ Lap dat:

- Bing cap duogc dit trong 1ong dat doc theo tuyén cap ngam chén truc tiép nham
canh bao c6 hé thdng cép ngam dién lre di dudi bang canh béo. Viéc dit bang canh bao
duoc thuc hién nhu sau:

- S6 luong: Hé thong ¢ 1 cap ngam - rai 1 bang doc chiéu dai cap.

* DAu hiéu cap ngam.

+ Méc dinh vi cap ngam dugc dit doc theo tuyén cap trén mit duong phai dung theo
quy dinh trong Quy pham trang bi dién.

+ Vi tri lap dat:

- Vi tri dau va cubi tuyén cap.

- Poan thang ndi gitta 2 cot mdc phai twong ddi tring vai tuyén cap nim dudi dat.

- P6i vé6i doan cap thang: Khoang céch gitra 2 mdc khdng qua 10m.

- Tai cac vi tri bé goc: 02 mbc nam tai 2 tiép diém 12 vi tri dudng cap thang tiép tuyén
vé6i duong tron ¢ cung 1a cung udn cong caa duong cap; 01 méc nam tai 2 diém giita cua
cung udn cong cua dudng cap.
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+ Poan cép 22KV di trén nén dat cap dugc chon truc tiép vao dat va & do sau h >=
0,9m. Ranh cap duoc dao theo kiéu hinh thang day dudi rong 300mm, day trén rong
500mm c6 ciu tao 2 16p (theo thir tu tir dudi 18n trén): Lép tha nhét: 16p cat min day
400mm:; L6p thix hai: 16p dét 1ap day 515mm + ludi bao hiéu cap; Lat 01 16p gach dic bao
vé co hoc cach mat dat 450mm.

+ Poan cap 22kV di dudi via hé bé tong cap duoc chon truc tiép vao dat va ¢ do sau
h >= 0,9m. Réanh cap duoc dao theo kiéu hinh chir nhat day duéi rong 400mm, day trén
rong 400mm c6 cau tao 3 16p (theo thir tu tir dudi 18n trén): Lép tha nhat: 16p cat min day
400mm:; Lép thi hai: 16p dat 1ap day 415mm + ludi bao hiéu cap; Lat 01 16p gach chi bao
Vvé co hoc cach mat dat 450mm; Lép tha ba: bé tong hoan tra day 100mm;

+ Poan cap 35kV di trén nén dat cap duoc chén truc tiép vao dat va ¢ do sau h >=
1,2m. Ranh cap duoc dao theo kiéu hinh thang day dudi rong 300mm, day trén rong
600mm c6 ciu tao 2 16p (theo thir tu tir dudi 18n trén): Lép tha nhét: 16p cat min day
400mm; Lép thir hai: 16p dat 1ap day 800mm + luéi bao hiéu cap; Lat 01 16p tim dan bao
vé co hoc cach mit dat 750mm.

+ Poan cap 35kV di dudi via hé bé tong cap duoc chén truc tiép vao dat va ¢ do sau

h >= 1,2m. Rénh cép duoc dao theo kiéu hinh chit nhat ddy duéi rong 400mm, day trén
rong 400mm c6 cau tao 3 16p (theo thu ty tir dudi 18n trén): Lép tha nhat: 16p cat min day
400mm; L6p thi hai: 1op dat 1ap day 700mm + luéi bao hiéu cap; Lat 01 16p tim dan bao
vé co hoc cach mit dat 650mm; Lép tha ba: bé tong hoan tra day 100mm;
Ong bao vé cap ngam trudce khi duoc lap dit phai duoc kiém tra k§ xuat st rd rang,
c4c thdng s6 ctia nha san xuat, cach van chuyén, dai 6ng phai theo huéng dan si dung.
Kiém tra 6ng con méi nguyén ven, khong nit, xude. Co dau hiéu caa 6ng bi hu hong khong
dam bao yéu cau thi khéng dugc phép st dung cho cong trinh.

* Tinh toan phuc vu kéo cap

- Toan b cac thong sb co hoc cua cap sé duoc dung dé tinh toan cac thong sb phuc
vu qué trinh kéo cap (ké ca dao hao cap) nhu luc kéo cho phép, toc do kéo, ban kinh cong
cho phép, sb luong con lin c6 va khong c6 dong co phu trg, v.v.

- Do rng suét cho phép tac dong 1én 13i cap khi kéo khong dugc qua 7kg/mm2, luc
kéo t6i da tai bat ky mot tiét dién nao cua bat ky soi cap nao cling déu khong dugc vuot
qué 8.400kg. Ngoai ra lyc nén ngang 1én thanh cach dién cling khong duge vuot qué
500kg/m cho bét ky diém nao trén tuyén cap.

- Tai nhitng diém bé g6c 16n, cach giai quyét 1a phai tao ra hé ma sat quy d6i bang
0 hozc tham chi 1a am. Diéu nay thyuc hién duoc bang cach bé tri cac con lin chu dong, tic
la quay theo chiéu day cap, van hanh bing dong co riéng.

* Tdp két cap, xd cap
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- Cac banh cap duoc tap két vé diém duoc chon dé xa cap trude khi kéo. Véi thuc
té viing tuyén, mdi 1an chi té chirc kéo dugc mot soi cap, thu don banh cap cii roi méi tién
hanh cho banh cép tiép theo dugc.

- Banh cap phai duoc ¢ dinh vao gia d& banh cép, chon tu thé dat banh cap dé cap
dugc xa ding chiéu (soi cap di tir phia trén xudng). Toan bo gia, truc d&, bo phanh, v.v...
phai duoc kiém tra ky thuat ki ludng trudc khi sir dung.

Chi tiét k¥ thuat, bién phap kéo dai cap va ban vé nhu dugc md ta trong ho so k¥
thuat. Pam bao khong lam hu hai bé mat cép.

Hinh 1: Vén chuyén cugn cap

* T6 churc kéo cap

Cap duoc t6 chirc kéo nhu sau:

- Pit cac con lan d& cap cac loai tai cac vi tri can thiét nhu cac vi tri udn cap...

- Lam sach 6ng tai cai vi tri sir dung dng HDPE, 6ng thép ma kém.

- B6 tri nguoi giam sat c6 may bo dam doc tuyén cap. Can quy udc trudc mot s6
khau lénh va dau hiéu co ban ding trong qué trinh kéo cap.

- Lap dau soi cap vao day moi bang dau kéo cap. Pé tranh xoan cép lap thém mot
khép quay gitra dau kéo cap va day moi.

- DUNg chét bdi tron dé bbi tron bén trong 6ng cua cic doan cap phai di trong 6ng. Chat
b6i tron ¢ thé 12 ma trung tinh hozc dung dich nude va bot tale theo ty 16 1:1.

- Kéo cép thong qua day moi bang toi kéo. Dé chdng kha ning cap bi xoan khi qua
vi tri bé goc phai co bo chong xoay trudce khi lap vao dau kéo cap. Toc do kéo cap khong
I6n hon 6m/phit dé c6 thé theo ddi dugc céc chi tiét va tinh hudng xay ra va ding kip thoi
khi can thiét. Téc do kéo céap s& phai nho hon tri s6 trén khi kéo qua nhitng chd uén cong,
vao miéng ong, v.v... trén tuyén. Sau khi kéo qua nhitng chd trén, néu kiém tra bang mat
thuong thay khong c6 hu hong gi trén vo cap thi sé tiép tuc tang toc 4o kéo cap dén 6m/phdit.

- binh vi dau soi cap vao dang vi tri s& ndi.

- Trong qua trinh thi cdng néu gap céc cdng trinh ngam khac, don vi thi cong phai
bao cho Chu dau tu, Tu van thiét ké biét dé xir ly.
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c. Cong tac lap dat ddu cap
* Cong tac lap dat dau cap

- Tai diém dau ndi v6i PDK st dung dau cap loai ngoai troi. Ngoai ra trong qué
trinh lap dat s& bao gom cac thu tuc giam sét chat lwong thich hop dé bao dam chét luong
ctia méi ndi.

- Bién phép vé cac diéu kién cho khong gian va méi trueong khi thuc hién dau ni s&
duoc tuan tha chat che.

- Toan bd quy trinh dau ndi dau cép s& duoc thuc hién boi cac ki su/cong nhan voi
nhiéu nam kinh nghiém c6 su giam sat chit ché

- Viéc lam dau cap, hop ndi can duoc tién hanh theo ding chi dan ciia nha ché tao,
chi duoc tién hanh trong thoi tiét khd rdo, néu c6 mua bat thuong phai c6 bat che mua. Moi
truong lam viéc sach s& véi cac dung cu chuyén ding va céng nhan nhiéu kinh nghiém.

- Phai dé du phong cép tai vi tri dau ndi vé 2 phia theo quy pham 1a 1,5m. Khi lam
hop néi cap phai cha y danh dau pha véi muc dich tao thuan loi cho viéc dong vi pha trung
thé toan hé théng sau nay.

1. Boc trude khi thuc hién viéc lap dat.

Kiém tra nhan mac, tiéu dé cua ban hudng dan lap dat xem thing hang (kit) ma cac
ban s& st dung ¢ phu hop véi cép chuan bi lap dit khong. Poc k§ va nghiém ngat tuan
theo cac budc va kich thudc néu ra trong ban huéng dan lap dat, chi chap nhan sai léch toi

da 2mm so v&i huéng dan.

Dau céap nay phai duoc lap dat bai nhan vién cé chuy@n mén va kinh nghiém, quen
thudc véi cac san pham cap, phu kién cap va hiéu biét vé an toan dién. Cac thanh phan
trong bo kit nay phai dwoc lap dit tuan theo ban hudng dan. Muc dich ctia ban huéng dan
nay 1a dé cac nguoi lap deflt c6 mot qui trinh lap dit dang, chir khdng thé thay thé cho nhing

Ra diy b gié 4§

Ding rdng roc ko niag cadn diy vhe gi 48

hiéu biét vé chuy&n mén, an toan va kinh nghiém cua ngudi lap dit.
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2. Chuén bi cdp.

- Pua cdp tam thdi vao vi tri ddu ndi, xdc dinh vi tri cit cdp trén cd s& pha dai
nhat dugc dau ndi, cit cdp dén chiéu dai theo yéu cau. Loai bd 16p vd ngoai, 16p gidp
thép, 16p v trong, 16p biang ddng, 16p ban din va 16p cdch dién theo kich thudc trén
hinh 1 va bang sau :

N
-~}

Lép v6 ngoai

Pau cosse

Lép giap thép

Lép béan dan
Hinh 1
bién dp A B
24 kV 1700 mm Chiéu dai hdc dau cosse + 5 mm

- Quan 4 16p bing PVC 1én mép cit 16p gidp thép.

- Budc 16p biang dong ctia mdi pha cdp bing bing PVC tai mép cit I6p bing
dong.

- Ggi y: Quan tam thdi 10 xo vong ép (I16n) xung quanh 16p gidp thép trudc khi
cit. Sau khi cit 16p gidp thép, md 16 xo vong ép rdi quan bing PVC nhu da néu & trén.

CONG TY DICH VU PIEN LUC MIEN BAC

) ; g ) 182
X1 NGHIEP DICH VU PIEN LUC THANH HOA



CONG TRINH: NANG CAO PO TIN CAY CUNG CAP PIEN CHO LUGI BIEN TAP I: THUYET MINH THIET
22KV, 35KV SAU CAC TBA 110KV HA TRUNG, HOANG HOA, HOANG HOA KEBANVETHICONG
2, BIM SON, THIEU YEN, THO XUAN, THACH THANH, NGOC LAC, NHU QUYEN 1.3: DAC TINH KY
THANH, BAI TRANH, TINH GIA 2 THEO PHUONG AN DA CHIA - DA NOI THUAT VAT TU THIET BI
(MDMC) NAM 2026

- Ghi chi: Kich thuéc A thay déi phu thudc vao diéu kién 1dp dit cu thé va tiéu

chuén thi€t k€.

- Do dé dugc xdc dinh tai hién trudng va c6 thé dudc hiéu chinh bdi ngudi lip
dit. A = 650mm 12 kich thuéc t8i thi€u. Ong bao ngoai c6 thé dugc cung cap dén kich
thudc t6i da 1a 2000mm.

- Lam sach va tdy chat nhdn 16p v ngoai cda cdp khodng 250mm tinh tir mép
cit 16p v6 ngoai.

- Lam sach 16p cdch dién.

- Ghi chi: Khong dudc 1dp gid d& cdp trong pham vi 150mm tinh tir mép cit 16p
vO ngoai.

3: Lip Day Bén Tié€p Dat.

- Kéo din theo bé ngang phin dudi cia mdi sdi diy ti€p dat ky hiéu G khodng
150mm nhu hinh 2.a.

Day bén ti€p dat S 150

Hinh 2.a

- Dit mdi sdi day ti€p dat vao tirng 181 theo vi tri nhu hinh 2.b.

- B4t ddu & phia ddi dién chia 161, quan 10 xo vong ép (nhd) 2 vong 1én sgi diy
bén ti€p dat theo chiéu quin cla 16p bing dong cia cdp. GAp dau cudi diy bén ti€p
dat1én 10 xo vong ép nhd. Tiép tuc quin 16 xo vong ép nhd quanh day bén ti€p dat.

- C4n than trugt 10 xo vong ép va ddy bén ti€p dit xudng c6 cap d&€n khi n6 cich
mép cit16p vo trong khodng 10 - 30mm. Si€t chiit 10 xo vong ép bing cdch xodn.

- Quan 1én 10 xo vong ép vira dudc 1ip dit bing 2 16p biang PVC.
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Lo xo vong ép (nho)

- Diing 10 xo0 vong ép (16n) quan cd 3 sdi day bén ti€p dit vao 16p gidp thép theo
hinh 2.c. Duing bing PVC, kéo manh, quan 2 16p (chdng nira) phii 1én 10 xo vong ép
(16n), 16p gidp thép, che kin nhitng canh kim loai sic nhon,... theo hinh 2.d.
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Lo xo vong ép 16n

Bang PVC

4: L&p Ong Stress Control.

- Lam sach 16p c4ch dién. B&€ mit 16p cdch dién phdi dudc co sach 16p ban din

con bam vakhong dugc d€ dung moi ti€p xiic v6i 16p ban dan.

- Thdo bd bing PVC tam thdi khdi I6p bing dong. Ding bing bdn din, kéo
manh, quan 2 16p (chong nita) quanh dau cudi clia I6p bang ddng, bat dau tir 10mm trén
16p bing dong, liéntuc qua 16p ban din dén 10mm trén 16p cdch dién rdi quan ngudc

lai theo hinh vé 3.a.
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Kéo manh bing ban din d&€n do gidn dai 200% d€ dat dugc mép canh mdng,
min trén 16p cdch dién va trén 16p bing dong.

Hinh 3.a

- Ludn &ng stress control (mau den) ky hiéu C vao titng pha cdp sao cho dau dudi

clia ching cdch 16p ban dan vira quan 60mm theo hinh vé 3.b.

- Diing dén kho thich hgp d€ 1ip dit dng stress control. Bit ddu kho tir diu dng
phti 16p bing dong rdi lan din 1én phia trén.

Ppzzzzi

| zza

Ong stress control C

5: L{p Ong Niém Cép.

- Kéo nhe, quan mot 16p bing mastic dai 80mm Ién 16p v4 ngoai clia cédp tai vi

tri nhu hinh 4.a, bén dudi cdc day bén ti€p dat da 1ip dit.
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Bang mastic thur 1

Hinh4.a

- Dung bing PVC , budc chit 3 dudi sdi ti€p dat vao 16p vé ngoai cla cdp cach
16p mastic khodng 50mm.

- Kéo nhe, quan 1 16p bing mastic thit hai 1én day bén ti€p dit § trung tAm clia
16p mastic thit nhat nhu hinh 4.b.

Hinh 4.b

Béng mastic thi 2

- Ludn dng niém cdp (mau dd) c6 16p keo phi bén trong ky hiéu B vao hudng
tirng 161 pha cdp qua cdc nhdnh ctia dng niém cdp. PAy sit 6ng niém cip vao cd cap.
DPam bao riing cdc nhdnh clia 6ng niém cdp phli diu cudi clia dng stress control.

- Duing d&n kho thich hgp dé 1ap dit 6ng niém cap. Bit diu kho § vi tri giita 6ng

(chd phan nhdnh ), lan din xudng phia dudi, sau d6 huéng 1én cdc nhdnh cda cédc 16i

pha cap nhu hinh 4.c.
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Ty

Ong niém cap —

Hinh 4.c

6: Lip Ong Céch Pién.

- Ludn &ng céch dién (mau dd) ky hiéu D vao tirng pha cdp, diu dng c6 16p keo
phti bén trong thinh 6ng huéng xudéng dudi. PAy sat 6ng mau dd phi 1én cdc nhdnh cla

P

ong niém cap. Dung dén kho thich hgp dé 1dp dit dng mau dd. Bit ddu kho & vi tri c6
cap, chd phan nhanh phia duéi, huéng dan 1&n phia trén nhu hinh 5.

g cach didn

Hinh 5

7: Lip Pau Cosse.

g 2 ~ X *A N ~ A < < Y X A
- Pay sdt16i dan dién vao hdc dau cosse. Chac chan raing moi ban cuc dau cosse
song song vdi bé mit ddu ndi nhu hinh 6.

A - N Last First
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Dung khudn ép, dung cu ép thich hop d€ ép diu cosse vao 16i din dién phi hop

vdi huéng din cla nha sdn xuat.

- Mii cdc vé&t sic canh. Lam nhin bé mit hdc diu cosse. Lam sach va tdy nhdn
16p cdch dién va dau cosse.

8: Lap 6ng bao dau Cosse.

- Lam kin khodng hé giita dau cosse va 16p cach dién biing bing mastic. V6i luc
kéo nhe, ti€p tuc quin bing mastic (chong it) phd 1én hoc dau cosse, lién tuc qua 16p
bing mastic 1am kin d€n 10mm trén dng mau dé nhu hinh 7.a.

- L&p 6ng bao dau cosse v6i 16p keo phii bén trong ky hiéu L vao tirng pha cép,
ong nay phii Ién 6ng bao ngoai mau dé va toan bd chiéu dai héc dau cosse theo hinh
vé 7.b.

- Diing dén kho thich hgp dé€ 1am 6ng bao diu cosse co lai. Bit ddu kho & vi tri

dau cosse rdi lan dan xudng phia dudi.
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Ghi chii: Kho ban cuc dau cosse cho d&€n khi bot clia mastic xuat hién xung quanh

mit trén 6ng bao dau cosse.

10
—-T-—

\\ U (o)

il :
7] :

Béng mastic

Hinh 7.a /

Ong bao dAu cosse

Hinh 7.b

9: Lip Mii Bdo Vé.
- Ludn mii bdo vé vao ding vi tri nhu hinh 8.

Lam am 16i trude khi kho mii bdo vé.
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Mii bao v¢

Hinh R

- PAu cdp di hoan thanh.
- Pé€ dau cap ngudi trudc khi chiu bat ky luc co hoc ndo.

- N&i cdc dudi day bén ti€p dat vao hé thong ndi dat.

Ty

Ong niém cap —

Hinh 4.c

- Méng cot dugc dao dic bang thu cong hoic bang may.
- Moéng dugce dao theo ding kich thudc trong ban vé.
1.1.1. Thi cong tai cac khoang giao chéo dac biét:

* Yéu c4u chung:
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- Trong qué trinh thi cong Nha thau lubn tuan tha cac quy trinh, quy pham Kk thuat
thi cong lién quan va cac yéu cau cua hd so thiét ké. Ngoai ra, khi thi cong tai cac khoang
giao chéo dic biét Nha thau s& thuc hién thi cong theo dung thiét ké, dam bao an toan dién
va lya chon thoi diém thi cong thich hop dé han ché tbi da thoi gian cat dién.

* C4c yéu cau bién phap thi cong chi tiét tai cac vi tri dac biét:

Trinh tz thuc hién chung:

- Trudc khi tién hanh thi cong tai cac khoang giao chéo dac biét Nha thau s& lap
bién phéap cu thé trinh Cha dau tu va s& 1am tha tuc véi co quan quan 1y va dia phuong dé
xin phép thi cong.

- Chuan bj vat tu, vat liéu, dung cu thi céng phuc vu thi cdng tai cac khoang giao
chéo dac biét.

- Sau khi duoc su chap thuan caa Chi dau tu va cta co quan quan 1y dia phuong thi
Nha thau tién hanh l1am gian gido thi cong

- Kiém tra nghiém thu gian gido va tién hanh thi cong tai vi tri giao chéo dic biét

- B4 tri nhan su truc canh gigi trong suét qué trinh thi cong.

- Pam bao an toan trong suét qua trinh thuc hién.

- Théo d& dan gi4o, thu don, hoan nguyén, théo d tiép dia, tra phiéu cong tac.

* Thi cong vuot dwong thong tin, vieot duwong day dién luc:

- Chap hanh dung cac trinh tu trén.

- Khi ¢c6 phiéu cét dién caa Cong ty dién luc, Nha thau mai tién hanh cing day lay
d6 vong va dau noi.

- Pé tranh anh huong cua dién cam tng, Nha thau s& chon thoi diém kho rao dé thuc
hién.

* Thi cong vuot dwong giao thong:

- Chéap hanh dung cac trinh ty ndi trén

- Pit cac bién canh bao tir xa vé hai phia theo quy dinh cua giao thong

- Ctr can bo am hiéu luat giao théng thyuc hién canh gi6i hai dau.

- Tiép dia cong tac va tiép dia di dong: Viéc dat phai theo lénh, ghi chép day du va
nguoi thao phai 1a nguoi dat.

1.1.2. Nhirng diém cin luu y khi thi cong.

* Nhirng thay d6i phét sinh tai hién truong

- Trong qué trinh thi cng, c6 thé xay ra mot s phat sinh tai hién trudong khac véi
ho so thiét ké do nhi€éu nguyén nhan khac nhau. Pon vi thi cong phai bdo ngay cho chu dau
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tu, tu van giam sat va Tu van biét dé c6 bién phép sir Iy kip thoi. Pon vi xay lap khong
dugc ty ¥ dich tuyén, sira d6i két ciu, lam thay d6i dén cac yéu té k¥ thuat co ban ctia cong
trinh.

* Khuyén nghi cac bién phap giai quyét.

- Khi gap phai nhitng thay d6i phét sinh tai hién truong, nhirng kho khan co thé anh
huong téi tién @6 thi cong, don vi thi cdng phai nhanh chéng béo céo véi Chu dau tu va
don vi Tu van dé dwa ra phuong huéng giai quyét kip thoi.

- Sau khi ¢6 y kién cta Chil dau tu, don vi Tu vén s& c¢6 giai phap thao g néu nhu kho
khan vuéng mac nam trong trach nhiém va quyén han cta don vi Tu van.

- Sau khi dia phuong thuc hién xong viéc giai toa mat bang méi tién hanh cong tac
xay dung bao gdom cac diéu kién sau day:

+ CG vin ban cap dat xay dung va cap phép xay dung cua dia phuong.
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