Chuwong V. Yéu ciu vé ky thuit

Muc 1. Yéu ciu vé ky thuat

I. Gi6i thiéu chung dw an va g6i thiu

1. Tén du an: Xay dung, cai tao nang cao nang luc van hanh ludi dién khu vuc
Phuong Tan Thinh, Thinh Pan, Quan Triéu, X4 Thinh Ptic, Phan DPinh Phung, Tan
Thanh, thanh phé Thai Nguyén, tinh Thai Nguyén nam 2026.

2. Pon vi tu van Khao sat, 1ap BCKTKT, 1ap E-HSMT:

- Khao sat, 1ap BCKTKT: Cong ty CP Nang luong Nam Viét.

- Lap E-HSMT: Cong ty Dién lyc Thai Nguyén - Chi nhanh Téng cong ty
Pién lyc mién Bic.

3. Chu dau tu: Cong ty Pién lyc Thai Nguyén - Chi nhanh Tong cong ty Pién
luc mién Bic.

4. Nguén von: Vén TDTM va KHCB cua EVNNPC.

5. Thoi gian t6 chtc thi cong xay lap: Quy 1V/2026

6. Dia diém, quy mo du an:

6.1. Bia diém thyc hién: tinh Thai Nguyén.

6.2. Quy mo du an:

* Phén trung thé

- Xay dung méi 0,7 km tuyén cap ngam 22kV.

- Xy dung méi 0,454 km tuyén dudng day trén khong 22kV

* Phén tram bién dp

- Xay dung méi 05 tram bién 4p TBA 400kVA-22/0,4kV, 01 tram bién ap
TBA 560kVA-22/0,4kV.

- Nang cong suat 01 tram bién ap tir 250kVA-22/0,4kV 1én 400kVA-
22/0,4kV.

- Ha 4p 01 tram bién ap tir 400kVA-35/0,4kV xudng 400kVA-22/0,4kV.

* Phin hg thé

-Xay dung moi 2,535km tuyén duong diy khong st dung day
0,6/1kVAL/XLPE tiét dién 70mm>120mm? va 0,116km tuyén cép ngam st dung
cap Cu/XLPE/PVC/DSTA/PVC 3x185+1x120.

- Cai tao 8,351 km DPZ 0,4kV tir tiét dién 25-50mm? 1én day 70-120mm? sir
dung cap vin xoan 0,6/1kV-AL/XLPE.

7. Tén g6i thau: Goi 3: Cung cap hang hoa va xay lap.

I1. Mt s6 chi tiéu, thong s6 chinh cia dw an
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IL1. Phin dwong déy trung dp 22kV

a. Tuyén cdp dién cho TBA Thinh Birc 2, xd Tan Cuong

- bién 4ap dinh muc: 22kV

- S6 mach: 01 mach

- Day dan: AC-70/11-XLPE2.5/HDPE

- Cap ngam: Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV 3x70sqmm

- Diém dau: TBA Dan Cu 382.

- Diém cudi: TBA Thinh Dén 2.

- Chiéu dai tuyén cap ngdm 22kV: 173m.

- Chiéu dai tuyén duong day khong 22kV: 454m.

- Thiét ké phan d4u nbi: Tai vi tri cot diém dau lap cau dao cach ly 22kV loai
DCL3P-22kV dé ddu nbi cap ngam.

- Bao vé duong day: Sir dung cau dao cach ly 22kV loai DCL3P-22kV tai vi
tri cot TBA Dan Cu 382.

- Tiép dia: Puoc b tri toan tuyén str dung loai coc tia hén hop loai: ddi véi vi
tri dat thiét bi cau dao cach ly dugc thiét ké tiép dja RC-8; cac vi tri cot duong day
thiét ké tiép dia RC-4. Tt ca céac chi tiét duoc ma kém nhiing noéng véi chiéu day
16p ma theo TCVN 5408:2007. Pién trd ndi dat dam bao theo quy pham.

- Day dan: Sir dung day AC-70/11-XLPE2.5/HDPE, tiéu chuan ché tao TCVN
8091-2:2009; TCVN 5935:2013; IEC 61089-1997; IEC60502 va phu hop yéu cau
k¥ thuat ciia Tong cong ty theo vin ban sb 4978/EVNNPC-KT ngay 06/10/2025.

- Cap ngam: Str dung cap ngdm Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24)
kV 3x70sqmm.

- Céch dién: Str dung cach dién chudi néo thuy tinh loai: CN-22 c6 giap niu va
st gbm 22k V.

- Xa, gia: Toan bd xa gid dugc ché tao bﬁng thép hinh, ma kém nhing néng
theo TCVN véi chiéu day 16p ma theo TCVN 5408:2007. Thiét ké xa: vi tri dit dao
cach ly str dung bo xa XCD+ XDC-CSV+STT+TTCD+TTTD; cac vi tri cdt duong
day thiét ké cac loai xa: XKL.22, XNL22, XNLPD22, XBL-22.

- Giang cot: Thiét ké cac gidng cot dup GC-18 cho vi tri cot dap 18m. Toan bd
chi tiét giang cot dugc ma kém nhung néng, chiéu diy 16p ma theo TCVN
5408:2007.

- Cot dién: St dung cot bé tong ly tdm duogc san xuét theo TCVN-5847:2016
vOi1 trang thai ung suét cia két cAu cot: NPC, nhoém 1 hodc cac tiéu chuan khac
tuong duong. Tuyén str dung cot bé tong ly tAm cao va 18m.
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- Mong cot: Mong bé tong dugc tinh toan thiét ké dam bao cac yéu cau vé co
co ly st dung moéng khdi duc tai chd cép dd bén M150 (B12,5), 16t mong mac
M100 (B7,5), chén sir dung bé tong mac M200 (B15). Kiéu méng cho vi tri cot don
la MT-4-18 va vi tri néo doi 1a MTK-1-18.

b. Tuyén cdp dién cho TBA Pho Pan 16, phuong Quyét Thing

- bi¢n ap dinh muc: 22kV

- Cap ngdm: Cw/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV 3x70sqmm

- S6 mach: 01

- Piém dau: TBA Khu dan cu sd 6-1 Thinh Pan.

- Diém cudi: TBA KDT s6 11 Thinh Dén.

- Tong chiéu dai tuyén cap ngam: 0,006km.

- Thiét ké phan du nbi: Cap ngdm trung thé dau ndi vao ngan cau dao phu tai
trong ti RMU, d4u ndi bang phuong phap cit dién.

- Cap ngam: St dung cap Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV
3x70sgmm.

- Cach dién: tai ngan cau dao phu tai trong td RMU sir dung dau cap T-Plug tai
ngin hop bd dao cach ly két hop cau chi str dung dau cap Elbow.

- Tiép dia: Tiép dia dau cap duoc ddu ndi vao hé thong tiép dia ctia TBA. Tat
ca cac chi tiét duoc ma kém nhung néng véi chiéu day 16p ma theo TCVN
5408:2007. Pién tro n6i dat dam bao theo quy pham.

c. Tuyén cap dién cho TBA Phé Pan 12, phwong Quyét Thang

- Bién 4p dinh muc: 22kV

- Day dan: AC 70/11XLPE2.5/HDPE

- S6 mach: 01

- Piém dau: cot 05 duong day 473 E6.4.

- Diém cudi: TBA Phé Dan 12.

- Thiét ké phan d4u ndi: Tai vi tri cot diém dau lap dat: Tai vi tri cot 05 dudng
day 473 E6.4 sir dung kep cap nhom 03 bu long CC-70 dé dau ndi day tir duong
truc xuéng may bién ap, dau nbi bang phuong phép cat dién.

- Day dan: Sir dung day nhom boc AC 70/11 XLPE 2.5/HDPE, tiéu chuan ché
tao TCVN 8091-2:2009; TCVN 5935:2013; IEC 61089-1997; IEC60502.

* Cach dién: St dung cach dién ding gém Sb-22.

d. Tuyén cdp dién cho TBA Thiéu Sinh Qudn 7, phuwong Phan Pinh Phimg

- Bién ap dinh muc: 22kV

- Cap ngam: Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV 3x70sqmm.



- S6 mach: 01

- Piém dau: TBA Pai Hoc Thai Nguyén.

- Piém cubi: TBA Thiéu Sinh Quan 7.

- Tong chiéu dai tuyén cap: 0,007km.

- Thiét ké phﬁn d4u ndi: Tai vi tri cot TBA Pai Hoc Thai Nguyén lép cau dao
cach ly 22kV loai DCL3P-22kV dé dau ndi cap ngam di, dau ndi bang phuong
phap cit dién.

- Cap ngadm: St dung cap Cw/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV
3x70sqmm.

- Bao vé duong day: St dung cau dao cach ly 22kV loai DCL3P-22kV tai vi
tri ct TBA Dai Hoc Thai Nguyén.

- Tiép dia: Tiép dia phﬁn x4, cau dao dugc ddu ndi vao hé théng tiép dia hién
c¢6 ciia TBA Pai Hoc Thai Nguyén. Tat ca cac chi tiét duoc ma kém nhung nong
v6i chiéu day 16p ma theo TCVN 5408:2007.

- X3, gia: Toan bd xa gia dugc ché tao bang thép hinh, ma kém nhiing noéng
theo TCVN vdi chiéu day 16p ma theo TCVN 5408:2007. Thiét ké xa: vi tri dit dao
cach ly str dung bd xa XCD-1+XDC-CSV+STT+TTCD+TTTD.

e. Tuyén cdp dién cho TBA Xudn Hoa 4, phwong Phan Dinh Phing

- Di¢n 4p dinh muec: 22kV

- Cap ngam: Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV 3x70sqmm.

- S6 mach: 01

- Piém dau: cot S0A nhanh Phan Dinh Phing 16 476 E6.4.

- Piém cubi: TBA Xuan Hoa 4.

- Tong chiéu dai tuyén cap: 0,371km.

- Thiét ké phan d4u nbi: Trong méi vi tri cot S0A xem giita cdt 50 va cot 51
nhanh Phan Dinh Phung 16 476 E6.4 dé tao diém dau, lip cau dao cach ly va dau
ndi cap ngam di TBA Thac Hoa 4, dau ndi bang phuong phap cét dién.

- Bao vé duong day: Sir dung cau dao cach ly 22kV loai DCL3P-22kV tai vi
tri cot s6 01.

- Tiép dia: Tai vi tri dat cau dao céach ly thiét ké tiép dja RC-8.

- Day dan: Str dung cap ngam Cw/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV
3x70sqgmm.

- Cach dién: Str dung céch di¢n dung gém Sb-22.

- Xa, gia: Toan bd xa gid dugc ché tao béng thép hinh, ma kém nhing néng
theo TCVN véi chiéu day 16p ma theo TCVN 5408:2007. Thiét ké xa: vi tri dat dao
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cach ly str dung b xa XCD+XDPC-CSV+STT+TTCD+TTTD.

- Cot dién: St dung cot bé tong ly tdm duoc san xuét theo TCVN-5847:2016
vOl1 trang thai ung suét cua két cdu cot: NPC, nhom I hodc céac tiéu chuin khac
tuong duong. Tuyén str dung cot bé tong ly tdm cao 18m.

- Mong cot: Mong bé tong dugc tinh toan thiét ké dam bao cac yéu cau vé co
co ly st dung moéng khdi duc tai chd cép dd bén M150 (B12,5), 16t mong mac
M100 (B7,5), chén sir dung bé tong mac M200 (B15) Kiéu méng cho vi tri c¢ot don
la MT-4-18.

£ Tuyén cdp dién cho TBA Din Cuw X79-2

- bi¢n ap dinh muc: 22kV

- Cap ngam: Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24) kV 3x70sqmm.

- S6 mach: 01

- Diém dau: c6t 01C 19 478 E6.4.

- Diém cudi: TBA Dan Cu X79.

- Tong chiéu dai tuyén: 0,143km.

- Thiét ké phan du ndi: Tai vi tri cot 01C 10 478 E6.4 lap cau dao cach ly dé
dau ndi cap ngdm di TBA Dan Cu X79-2, dau ndi bang phuong phap hotline.

- Bao vé duong day: Sir dung ciu dao cach ly 22kV loai DCL3P-22kV tai vi
tri cot s6 01.

- Day din: Str dung cap ngdm Cu/XLPE/PVC/DSTA/PVC-W 12,7/22(24)kV
3x70sgmm.

- Cach dién: Str dung cach dién ding gém Sb-22.

- Tiép dia: Pau ndi xa gia vao hé thong tiép dia hién co. Tét ca cac chi tiét
dugc ma kém nhing néng voi chiéu day 16p ma theo TCVN 5408:2007.

g. Tuyén cap dién cho TBA Tan Thanh 12, phwong Tich Lwong

- bién 4p dinh muc: 22kV

- Day dan: AC 70/11XLPE2.5/HDPE

- S6 mach: 01

- Piém dau: cot 01 nhanh Tan Thanh 5 16 473 E6.5.

- Piém cubi: TBA Tan Thanh 12.

- Thiét ké phan dau ndi: Stru dung kep quai + kep hotline dau ndi day dan tir
duong truc xudng méy bién ap, dau ndi bang phuong phap hotline.

- Day dan: AC 70/11 XLPE2.5/HDPE, tiéu chuan ché tao TCVN 8091-
2:2009; TCVN 5935:2013; IEC 61089-1997; TIEC60502.

- Cach dién: St dung cach dién dung gom SPG-22.



IL1.2. Phdn tram bién dp
a. Xay dung méi 06 TBA ndng cong sudt 01 TBA va ha dién dp 01 TBA chéng
qua tai cdc khu vuc nhw sau:
- TBA Thinh Purc 2 cong suat 400kV-22/0,4kV. Chong qué tai cho TBA Dan
cu 382.
- TBA Phé Pan 16 cong suat 400kV-22/0,4kV. Chéng qua tai cho cac TBA
KDC S6 10 Thinh Dén va TBA Khu Dan cu s6 11 Thinh Dén
- TBA Phé Pan 12 cong suat 400kV-22/0,4kV. Chéng qua tai cho cac TBA
Vién A2, SH Buu dién Dén va TBA Phd Dén 6.
- TBA Thiéu Sinh Quan 7 cong suat 400kV-22/0,4kV. Chdng qua tai cho céac
TBA TDC Pai Hoc - TN va CQT Thiéu sinh quan 3+4.
- TBA Xuan Hoa 4 cong suit 560kV-22/0,4kV. Chéng qua tai cho cac TBA
Xuan Hoa 3 va TBA Tuc Duyén 2.
- TBA Dan Cu X79-2 cong suat 400kV-22/0,4kV. Chong qué tai cho TBA
Dan Cu X79.
- TBA Tan Thanh 12 cong suat 400kV-22/0,4kV. Chong qua tai cho cac TBA
Tan Thanh 1, Tan Thanh 5, Tan Thanh 9.
- TBA Ga Quan Triéu cong sudt 400kV-22/0,4kV. Chéng qua tai cho TBA
Than Vi 2.
b. Gidi phdp phan xdy dung
- Kiéu tram:
+ St dung md hinh TBA trén 2 ¢4t hinh II st dung cot BTLT loai co 16
xuyén tim, khoang cach tim 2 c¢ot 13 2,6m chung cho cap dién ap 22kV va 35kV.
+ Str dung mé hinh tram balo may bién 4p treo trén cot.
+ Str dung md hinh tram tru thép hop b ta trung, ha thé.
- Lya chon giai phap b tri tong mit bang
+ Tram treo trén 02 c6t hinh II:

e Céc tram bién ap: Xuan Hoa 4; sir dung 02 cot bé tong ly tdm cao
12m ¢6 16 xuyén tAm loai NPC.I-12-190-9,2. khoang cich tim 2 cot
cach nhau 2,6m.

e Tram bién ap: Thinh Pirc 2; sir dung 02 cot bé tong ly tam cao 14m
co 10 xuyén tam loai NPC.I-14-190-9,2. khoang céach tim 2 c6t cach
nhau 2,6m.

e Tram bién ap: tdn Thanh 1; sir dung 01 Gdc cot bé tong ly tAm 6m
NPC.I-6-13 ¢ 1am tru d& may bién ap.
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e Tram bién ap: Phé Pan 16, Thiéu Sinh Quan 7; stir dung tru thép hop
b tu trung, ha thé lam trii d& may bién ap.

e Tram bién 4p: Phd Pan 12 tan dung 2 c6t BTLT 14m hién c6 dé lam
ot tram kiéu balo.

e Tram bién ap: Dan Cu X79-2, Ga Quén Triéu giit nguyén cot tram
hién co.

- Huéng vao tram:

+ Ngang tuyén: TBA Thinh Ptic 2

+ Du6i dudng day: TBA Phd Péan 12, Tan Thanh 12, Ga Quén Triéu

+ Cap ngﬁm dén: Phd Pan 16, Thiéu Sinh Quan 7, Xuan Hoa 4, Dan Cu
X79-2

- Giai phéap phan xdy dung ngoai troi:

+ Cot TBA sir dung cot bé tong cbt thép ly tim c6 duc 16 xuyén tam, loai
NPC-I-12-190-9,2, NPC.1-14-190-9,2 dugc ché tao theo TCVN 5847-2016.

+ Moéng cot: Mong cot tram dung loai mong dic tai chd bang bé tong cot
thép ky hiéu MT-4-12; MT-4-14, MTD bé tong 16t méng co cap do bén M100
(B7,5), bé tong diic mong co cap do bén M150 (B12,5), bé tong chén mong co cip
d6 bén M200 (B15).

+ Két ciu sat thép: Tét ca cac bo xa, gia dd may bién ap, cau chi chdng sét
van, tu dién, xa do day dén thang tréo va ghé thao tac déu duogc ché tao tir thép
hinh, bao vé chéng ri bang ma kém nhung néng. Chiéu day 16p ma theo tiéu chuan
TCVN 5408: 2007.

11.3. Cac giai phap ky thudt dién chinh

a. Nguyén Iy TBA va théng sé MBA

- May bién 4p 22/0,4kV: May bién ap dugc chon 1a loai may bién ap 3 pha 2
cudn diy, ngam trong dau, dit ngoai troi c6 thong sd chinh:

+ Dién ap cudn so cap: 22 + 2x2,5%kV; 22 + 2x2,5%kV

+ Pién ap cudn tha cap: 0,4kV.

+ T dau day:

e MBA 35/0,4 kV: Dyn-11
e MBA 22/0,4 kV: Dyn-11
+ Pién ap ngan mach nho nhat: Un = 4%.
+ Dong dién khong tai: 10 = 2%.
b. Gidi phép ky thudt dau néi TBA
- Pbi méi TBA duong day khong: C6 dinh diy dan trén dau tram bién 4p bang
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xa dén day dau tram qua chudi néo thuy tinh 22kV hodc st dimg gém 22kV, két
hop kep cap nhom - nhom dung cho dy tran 3 bu 16ng CC-70. Day dan tir dudng
day trung ap dén xa don diy dau tram sir dung diy cua duong day trung ap dén.
Pau nbi 1én dudng day trung ap sir dung kep quai nhém - dong 35-120 va kep
hotline 35-12. Day dan tir xa dén day xudng dén cuc trung 4p may bién ap dung
day AC 70/11 XLPE2.5/HDPE, ¢ dinh bang cic bo xa d& st trung gian va s
dung gbm 22kV, két hop day budc ¢ sir don composite dinh hinh 70-95mm2. Dau
ndi vao ra cau chi va cuc trung ap may bién 4p dung dau c6t dong-nhém 70 mm.

- Pbi moi TBA Tru hop bo: Cap ngam dén dau ndi vao ngin ciu dao phuy tai
str dung dau cap T-Plug. Sir dung 3 soi cap ngam Cu/XLPE/PVC/DATA/PVC-W
12,7/22(24) kV-1x50sqmm dé dau ndi tir ngin hop bo cau dao két hop cau tri cua
to RMU sang may bién ép, sir dung dau cap Elbow.

- Cap boc tir may bién ap dén tu dién ha ap dung loai 0,6-1kV Cw/XLPE/PVC
duogc dit trén thang gitr cap cd dinh bang day dai phi tir tinh.

c. Gidi phdp chong sét va néi ddt tram bién dp

- Chéng sét:

+ Chéng qué dién ap khi quyén tir dudong day lan truyén vao may bién ap
phia trung ap dugc bd tri chéng sét van oxit kim loai ZnO-24kV véi TBA
22/0,4kV.

+ Day dan tr dau cuc cdu chi dén chéng sét dung day AC 70/11
XLPE2.5/HDPE két hop dau c6t dong-nhom-70 mm.

+ Chéng sét ché tao phai phu hop theo tiéu chuan IEC 60099-4 hoic twong
duong, chiing loai chong sét 6xit kim loai khong c6 khe ho, 1ap dat ngoai troi.

+ Bao vé chdng sét, qua dién ap khi quyén phia ha ap dung chéng sét van
ha ap loai GZ-500V dat ngay trong ta ha thé.

- Noi dat:

+ Trung tinh méy bién ap, chéng sét phia trung ha ap va vo thiét bi, cac cau
kién sit thép cua cac tram déu duoc ndi véi bo tiép dia cua tram b.%mg cac day ndi
dat riéng.

+ Tiép dia tram dung bd coc tia hon hop gdm 18 coc thép L63x63x6 dai
1,5m va hé thong dai ni kin bang thép det 40x4.

+ Day nbi gia d& may bién ap, gia d& thiét bi, vo may bién ap véi hé thong
tiép dia dung thép tron F12. N6i dat chong sét van bang ddy dong mém nhiéu sgi
M-50-S; Nbi dit trung tinh may bién ap bang cap Cu/PVC 1x95.

d. Thiét bi dong cat bao vé ngd'n mach tram bién ap
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- Bao vé ngin mach va qua tai may bién ap: phia trung ap diung FCO-22kV:
day chay 16A cho MBA 400kVA-22/0,4kV; day chay 25A cho MBA 560kVA-
22/0,4kV do Viét Nam ché tao.

- Bao vé qua dong va thao tac phia ha ap dung Aptomat cho 1§ tong va céc
Aptomat nhanh cho céc 16 ra duoc tinh toan lwa chon phu hop cong sudt phu tai.
Aptomat téng va cac aptomat nhanh duoc ché tao theo tiéu chuan IEC-157-1.

e. Tu dién dién ha thé 600V

- T dién 600V-630A (tram treo): 03 ATM nhanh 250A (ATM tong 630A):
Dung cho MBA 400kVA.

- T dién 600V-800A: 04 ATM 250A (ATM toéng 800A): Dung cho MBA
560kVA.

- Tu dién 600V-630A (hop bd trong tru thép): 03 ATM nhanh 300A (ATM
tong 630A): Dung cho MBA 400kVA.

- V6 t0 ha thé ngoai trdi kich thude: C1700xR800xS550 c¢6 khoang chdng ton
that.

- Vo6 tu ton déy 2,0mm; canh cura ti day 2,0mm sau khi gia cong dugc son tinh
dién mau ghi sang.

- V6 ta c6 thé hién so dd nguyén 1y trén mit ngoai (So d6 mot soi)

- Cap ha thé tir MBA sang duoc dit trén cac gid d& cap, co st d& va day budc
c¢b dinh dap tng yéu cau tiéu chuan 58 ludi dién.

- Cap boc tir may bién ap dén ti dién ha ap dung cap ddng soi don cach dién
XLPE, PVC 0,6/1kV loai:

 3x(2xCu/XLPE/PVC-1x120mm?) + 1x (2xCu/XLPE/PVC-1x120mm?):
voi MBA 400 kVA va MBA 320 kVA

+ 3x(2xCuw/XLPE/PVC-1x240mm?) + 1xCuw/XLPE/PVC-1x240mm?: voi
MBA 560 kVA.

I1.4. Phéin dwong ddy 0,4kV

a. Quy mé cdc tuyén dwong ddy ha thé 0,4kV

- Tong khdi lugng xay dung va cai tao dudng diy ha thé sau cac TBA xay
dung moi la: 11,002km, trong do:

+ Xay dyng méi 2,535km tuyén duong diy khong ha ap; 0,116km tuyén
cap ngam ha ap.
+ Cai tao 8,351km tuyén duong day khong ha ap.

- Tuyén sau tram bién ap Thinh Puc 2 (tram XDM): Tong chiéu dai tuyén

duong day cai tao, xdy dung méi 1a: 1,684km gdém 03 19.
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- Tuyén sau tram bién ap Dan Cu 382 (tram cai tao): Tong chiéu dai tuyén
duong day cai tao, xay dung mai 1a 0,229km.

- Tuyén sau tram bién ap Phd Pan 16 (tram XDM): Tong chiéu dai tuyén
duong day cai tao, xdy dung méi 1a: 1,721km gdm 03 19.

- Tuyén sau tram bién a4p Phd Pan 12 (tram xdy dung méi): Toéng chiéu dai
tuyén duong day cai tao, xay dung méi 1a: 1,967km gom 03 19.

- Tuyén sau tram bién ap Phd Pan 6 (tram cai tao): Tong chiéu dai tuyén
duong day cai tao kéo bd sung méi 1a: 0,827km.

- Tuyén sau tram bién 4p Thiéu Sinh Quén 7 (tram xdy dung méi): Tong chiéu
dai tuyén duong day cai tao, xay dung méi 1a: 0,964km 03 10.

- Tuyén sau tram bién 4p Xuan Hoa 4 (tram x4y duyng mdi): Tong chiéu dai
tuyén duong day cai tao, xy dung méi 1a: 1,303km gom 03 19.

- Tuyén sau tram bién 4p Ga Quan Triéu (tram nang cong sut): Téng chiéu
dai tuyén dudng day cai tao, xay dung méi 1a: 2,396km gom 03 19.

- Tuyén sau tram bién ap Than Vi (tram cai tao): Tong chiéu dai tuyén duong
day cai tao, xay dung méi 13: 0,815km gém 01 19.

- Tuyén sau tram bién ap Tan Thanh 12 (tram xdy dung moi): Tong chiéu dai
tuyén duong day cai tao, xdy dung méi 1a: 1,171km gom 03 19.

b. Cac gidi phap ky thuat

- Phan xay dung: Cac mong duong diy ha thé lwa chon cac giai phap mong
sau:

+ Loai MLT-3, MLT-4 stir dung cho ¢4t bé tong ly tam don.

+ Loai MDLT-3, MDLT-4 str dung cho cot bé tong ly tam dup.

+ Thiét ké mong bé tong mac M 150 duc tai chd khong co cdt thép.

- Cot dién: Trén tuyén dudng day ha ap dung céac loai cot bé tong ly tam:
NPC-I-8,5-190-3; NPC-1-8,5-190-4,3 va NPC-1-10-190-4,3 ché tao theo quy dinh
Cot bé tong ly tam duge san xuit theo TCVN-5847-2016.

- Cac giai phéap k¥ thuat phan dién chinh:

+ Day dan: Sir dung cap st dung loai cap vin xoan: AL/XLPE 4x120mm?2;
AL/XLPE 4x95mm2; AL/XLPE 4x70mm2; AL/XLPE 4x50mm2 duogc ché tao
theo tiéu chuan TCVN 6447-1998; IEC 60099-4.

- Céc giai phap déu ndi:

+ PAu ndi cap vao ta ha ap bang dau cot xur 1y dong nhém cé tiét dién phu
hop véi cap.

+ Pau ndi r& nhanh bang kep cap van xoan 2 bulong loai boc cach dién.
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- Cac bién phap bdo vé khac:
+ Céc vi tri cot dé dugce danh sb theo thtr ty ghi trong bang tong ké va co
son bién cdm tréo, nguy hiém chét nguoi.
+ Noi dat lap lai: Bé tri ndi dat 1ap lai trén céc tuyén ha ap, khoang céach
trung binh tir 250m=+300m/1 bd va céc vi tri nhanh €.
- Cach dién va phu kién: Str dung céc phu kién déng bd cho cap van xo0dn nhu:
DPai thép, gia moéc, kep treo, kep ham, moc treo cod tiét dién phu hop véi tiét dién
cap, kep cap boc nhya 2 bu long.
I1L. Yéu ciu vé k¥ thuat
IL.1. Yéu cau chung

QUY PINH CHUNG
1. Diéu kién ciia moéi trwong lam viéc
Nhiét d6 moi trudng 16n nhat 45°C
Nhiét do moi truong Nho nhat 0°C
Nhiét 36 moi trudng trung binh ndm 25°C
Khi hau Nhiét d6i, néng am
Do am cyc dai 100%
Do am trung binh 85%
Do cao lép dat thiét bi Pén 1000m
Van tbc gid 16n nhat 160 km/h
2. Piéu Kién van hanh ciia hé thong dién
Dién ap danh dinh (kV) 35 22
Loai hé théng 3pha3day | 3 pha3 day hodc 3 pha 4 day
Ché do nbi dAt trung tinh Cachly | Toidat tmi;;éi’;oac noi dat
Pién ap 1am viéc 1on nhat (kV) | 40,5/38,5 24
Tan s6 (HZ) 50 50

Ghi chu:
- Chiéu dai dong ro ciia cach dién ddi véi khu vuc 6 nhiém ning, bui ban, hay
& do cao 1ap dit 16n hon 1000m c6 thé ting chiéu dai dong ro 1én mirc 31 mm/kV.
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- Véi cac thiét bi lép dat & do cao trén 1000m (hoac ¢ khu vuc thuong xuyén

c6 nhiét 46 moi truong dudi °C) duoc thiét ké riéng cho ting khoang cao do lap
dat. Khi do cac tiéu chuan vé mirc cach dién, ap luc vé thiét bi, ché do 1am mat, ...
dugc diéu chinh cho phu hop.

3. Quy dinh chung khac

Céac Tiéu chuan ché tao, thu nghiém cua IEC, TCVN cho céac hang hoa cua goi
thau:

- Dudi day liét ké mot sb6 yéu cau ky thuat ddi voi day va cap dién bao gdbm
nhung khong han ché ¢ cac noi dung sau:

+ Tiéu chuin ché tao va thir nghiém: TCVN 5064:1994/SP1:1995, TCVN
6483:1999, IEC 61089:1997: Ap dung cho Day dan tran nhom 15i thép

+ Tiéu chuan ché tao va thir nghiém: IEC60502, TCVN 5844:1994, TCVN
5935:2013: Ap dung cho Day nhom 15i thép boc cach dién XLPE/HDPE

+ Tiéu chuan ché tao va thir nghiém: IEC60502, TCVN 5844:1994, TCVN
5935-1&2:2013: Ap dung cho Cap ngam trung thé (22kV, 35kV).

+ Rudt din soi dong bén tron cip 2 ép chit theo TCVN 6612:2007, IEC
60228. Rudt cap ngam c6 dic tinh chéng tham doc.

+ Ap dung cho cap lap dat noi trén khong, trén gia d&, hodc di trong muong
cap xay ctng, trong ong chiu luc (sau ddy goi chung 14 cép treo).

+ Tiéu chuan ché tao va thir nghiém: IEC60502, TCVN 5844:1994, TCVN
5935-1&2:2013: Ap dung cho Cap trung thé 3 pha hoic 1 pha.

+ Rudt dan bén tron cap 2 ép chit theo TCVN 6612:2007, IEC 60228. C6
thé dung soi dong hodc nhom k¥ thuat dién.

+ Tiéu chuan ap dung: TCVN 6447:1998; TCVN 5935-1:2013: Ap dung
cho Cap van xoan ha ap dién ap lam viéc 0,6/1kV.

+ Tiéu chuan 4p dung: IEC 61089-1997; TCVN 5064-1994: Ap dung cho
Day nhom 161 thép co6 md: AC-150/24.

+ Tiéu chuan ap dung: TCVN 8090:2009 (IEC 62219: 2002) vé Day tran
dung cho duong day tai dién trén khong - DAy tran c6 soi dinh hinh xoan thanh cac
16p dong tam.

- Céc qui dinh ctia Tap doan va Tong cong ty Pién luc mién Bic:

+ Vin ban sd 5539/EVNNPC-KT ngay 31/5/2015 cua Tong cong ty Pién
luc mién Bac vé viéc ban hanh va 4p dung yéu cau ki thuat déi voi day va cap
dién;

+ Quyét dinh s6 318/QD-EVNNPC ngay 03/2/2016 ctia Tong cong ty Pién
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luc mién Béc vé viéc Ban hanh tam thoi Bo tiéu chuin ky thuat Iya chon thiét bi
thong nhat trong NPC;

+ Quyét dinh sd 98/QD-EVNNPC ngay 16/1/2017 ctia Tong cong ty Pién
luc mién Béic vé ban hanh tiéu chuan ky thuat lya chon cap boc di trén st cach dién
va phu kién cho luéi dién trung ha ap trén khong;

+ Van ban sé 2016/EVNNPC-KT+KH+DT ngay 23/5/2017 cua Tong cong
ty Pién luc mién Béc vé viéc dau ndi hotline ludi dién 22kV;

+ Vin ban s6 1424/EVNNPC-VT+KT ngay 17/4/2018 cia Tong cong ty
Dién luc mién Bic vé viée tang cudng quan 1y chit lvgng VT TB;

+ Vin ban s6 342/EVNNPC-KT ngay 23/1/2019 ctia Tong cong ty Pién luc
mién Bac vé viéc kiém soat chat lwong va quan 1y van hanh dau cap, hop ndi cap
trung cao thé;

+ Vian ban s6 1983/EVNNPC-KT ngay 16/5/2019 ciia Tong cong ty Dién
lwc mién Bic vé viéc trién khai van hanh ludi dién 22kV theo ché d6 3 pha 4 day
va 1 pha 2 day ndi dat lap lai;

+ Quyét dinh s6 4048/EVNNPC-KT ngay 16/9/2019 ciia Tong cong ty Pién
luc mién Béc vé viéc quy dinh 1y mau thir nghiém xé4c suét, kiém soat chat lugng
mua sam tap trung VT TB;

+ Vian ban s6 3003/EVNNPC-KT ngay 16/6/2020 ciia Tong cong ty Dién
lyc mién Bic vé viéc Ban hanh tam thoi mot sd tiéu chuan ky thuét thiét bi van
hanh trén ludi;

+ Cian cr van ban s 3029/EVNNPC-KT ngay 09/6/2021 ctia Tong cong ty
Pién lyc mién Bic vé viéc quy dinh bo sung vé kiém soat chat luong VTTB trudc
khi 1ap dit.

+ Quyét dinh s6 64/QD-EVN ngay 05/05/2017 ban hanh Tiéu chuan k§
thuat dao cit co tai dién ap 22 kV va 35 kV.

+ Quyét dinh s6 272/QD-EVN ngay 24/07/2019 ban hanh Tiéu chuan ky
thuat may cat 35 kV.

+ Quyét dinh s6 271/QD-EVN ngay 24/07/2019 ban hanh Tiéu chuan ky
thuat dao cach ly 35kV.

+ Van ban s6 5313/EVNNPV —KT ngay 27/9/2021 cua Tong cong ty dién
lwc mién Bic vé viée ap dung tiéu chuan co sd do EVN ban hanh.

+ Vin ban s6 4489/EVNNPC-KT ngay 29/9/2023 cta Tong cong ty dién
lwc mién Bic vé viéc hudng dan ap dung tiéu chuan ky thuat.

+ Vin ban s6 4978/EVNNPC-KT ngay 06/10/2025 ciia Tong cong ty Dién
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luc mién Bic vé viée ap dung YCKT Iua chon day boc cach dién trung ap khong
man chén.
+ Vin ban s6 5779/EVNNPC-KT ngay 16/11/2025 ctia Tong cong ty Pién
luc mién Béc vé viée ap dung YCKT lua chon cép van xo0dn ha ap.
+ Va cac quy dinh hién hanh.

4. Quy trinh, quy pham ap dung cho viéc thi cong, nghiém thu

4.1. Vé quan Iy chit lwong cong trinh

- Luat Xay dung ngay 18/6/2014.

- Luét stra d6i, bd sung mot sd diu cua Luat Xay dung ngay 17/6/2020.

- Luat Dién luc ngay 30/11/2024.

- Nghi dinh s6 06/2021/NB-CP ngay 26/01/2021 quy dinh chi tiét mot s6 noi
dung vé quan 1y chat lugng, thi cong xay dung va bao tri céng trinh xdy dung.

- Nghi dinh s6 175/2024/ND-CP ngay 30/12/2024 cua Chinh phu quy dinh chi
tiét mot s6 diéu va bién phap thi hanh luat xay dung vé quan Iy hoat dong xay
dung.

- Nghi dinh s6 62/2025/ND-CP ngay 04/3/2025 cua Chinh pha vé viée: Nghi
Dinh Quy DPinh Chi Tiét Thi Hanh Luat Pién Luc Vé Bao Vé Cong Trinh Dién Luc
Va An Toan Trong Linh Vuc Dién Luc.

- TCVN 4055 - 2012: T6 chtrc thi cong.

- TCVN 4252 - 2012: Quy trinh lap thiét ké to chirc xay dung va thiét ké thi
cong. Quy pham thi cong va nghi¢m thu.

- Quyét dinh s 631/QD-EVN ngay 20/4/2022 ban hanh Quy dinh trién khai
nhat ky thi cong dién tr va bién ban nghiém thu dién tir trén phan mém Quaén 1y
Pau tu Xay dung - Tap doan DBién luc Qué)c gia Viét Nam.

- Vin ban s 2016/EVNNPC-DT ngay 28/4/2022 ban hanh Quy dinh trién
khai NKTC dién tir va BBNT dién tir trén phan mém IMIS ctua EVN.

- Vin ban s6 6821/EVNNPC-DT ngay 22/12/2020 V/v Ap dung mau nhat ky
thi cong cong trinh trong toan NPC.

- VA cac tiéu chuan, quy chudn hién hanh

4.2. Vé thi cong phin mong

- TCVN 4453-1995: Két cAu bé tong va bé tong cdt thép toan khdi - Quy
pham thi cong, nghiém thu.

- TCVN 2682-1992: Xi mang pooc lang.

- TCVN 7570: 2006: Cét liéu cho bé tong va vira - Yéu cau ky thuat.

- TCXDVN 302: 2004: Nudc tron bé tong va vita - Yéu cau ki thuat.
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- TCXDVN 325: 2004: Phu gia hoa hoc bé tong.

- TCVN 5440-1991: Bé tong - Kiém tra danh gia d6 bén - Quy dinh chung.

- TCVN 4085-1985: Két ciu gach da. Quy pham thi cong va nghiém thu.

- TCVN 4447- 1987: Cong tac dat. Quy pham thi cong va nghiém thu.

- TCXDVN 390-2007: Két cau bé tong va bé tong cbt thép lip ghép. Quy
pham thi cong nghi¢m thu.

- TCVN 5639-1991: Nghiém thu thiét bi d lap dat xong-Nguyén tic co ban.

- TCXD 79 -1980: Thi cong va nghiém thu cac cong tac nén mong.

- TCXDVN 327: 2004: Két ciu bé tong va bé tong cbt thép - Yéu cau bao vé
chéng an mon trong moi truong bién.

- TCVN 1765-75: Thép céc bon két cau thong thudng - Mac thép va yéu cau
ky thuat.

4.3. Vé két cdu thép

- TCXD 170-1989: Két cdu thép - Gia cong lap rap va nghiém thu - Yéu cau
k¥ thuat.

- TCVN 1876-76; TCVN 1915-76; TCVN 1916-76: Gia cong, ché tao bu long
dai bc.

- 18TCN - 04-92: Phu kém nhiing nong cot dién.

- TCVN 1656-93, TCVN 5709-1993: Thép két cau va thép dung cho xiy
dung.

4.4. Vé lip ddt thiét bi va phu kién

- 11TCN -18-2006: Quy pham trang bi dién - Phan I - Quy dinh chung.

- 11TCN -19-2006: Quy pham trang bi dién - Phan II - Hé thong duong dan
dién.

- 11TCN -20-2006: Quy pham trang bi dién-Phan III-Trang bi phan phdi va
Tram bién ap.

- 11TCN -21-2006: Quy pham trang bi dién - Phan IV - Bao vé va tu dong.

- Quy dinh cong tac dong di¢n nghi¢m thu tir xa cac cong trinh XDCB méi.

- Quy dinh trinh tu thi tuc dong dién lan dau va chay thir nghiém thu cac cong
trinh dién (QD 09-05).

- Céc tiéu chuan qudc té va TCVN tham chiéu 4p dung trong hop dong mua
ban thiét bi.

4.5. Yéu cdu vé t6 chirc ky thudt thi cong, gidm st

- Trong HSDT, Nha thau phai 1ap va dé trinh phuong 4n, bién phap thi cong
chi tiét va néu cac giai phap phan thu hoi theo Ban v& thiét ké - HSMT.
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Noi dung Bién phap td chire thi cong phai dap ing yéu cau: co so do téng thé
mit bang thi cong cong trinh va so dd bé tri kho bai, luc lugng thi cong (bao gom
bod chi huy diéu hanh thi cong, cac t6 doi thi cong); phan cong rd nhiém vu, khoi
lugng cong viéc thuc hién cua tirng bo phan; trinh tu thi cong, bi¢n phap thi cong
va tién do thuc hién tung hang muc chi tiét dap Umg cac yéu cau duoc quy dinh tai
chuong VII cuia HSMT; churc nang, nhiém vu va mbi quan h¢ cong viéc gitra cac
don vi, cac bo phan ctia nha thau; mdi quan hé trong diéu hanh, giai quyét cac cong
viéc vO1 bén A.
4.6. Yéu cdu ky thudt va tiéu chudn ky thudt vt tw, vit ligu
- Bbi voi tit ca cac vat tu, vat liéu chao thau, Nha san xuét phai tuan thu cac
quy dinh cia Nha nuéc vé tiét kiém ning luong, an toan chdy nd, méi truong, so
hitu tri tu¢, nhan mac v.v.
I1.2. Day dan va cap dién
I1.2.1. C4p vin xoin ha ap dién ap 1am viéc 0,6/1kV
1. Yéu cau chung
- Cép dién van xodn (sau day goi tat 1a cap) dadt ngoai troi, cach dién bang
polyethylen lién két ngang (XLPE) dién ap lam viéc dén 0,6/1 kV, c6 hai, ba hoic
bbn 161, c6 rudt dan dién bang nhom, tiét dién danh dinh tir 16 mm? dén 150 mm?.
- Tiéu chuan 4p dung va tham chiéu
+ TCVN 6447 - 1998: Cap dién vin xoan cach dién bang XLPE dién ap lam
viéc dén 0,6/1 kV.
+ TCVN 6614 - 2008: Phuong phap thir nghiém vat li¢u lam vo boc céap
+ TCVN 5934 - 1995: Soi ddy nhom tran k¥ thuat dién
+ TCVN 5935 - 1995: Céap dién luc cach dién bang chat dién moi rin, dién
ap danh dinh tir 1 kV dén 30 kV.
+ TCVN 5936 - 1995: Cap va day dan dién. Phuong phap thtr cach dién va
vo boc.
+ Va cac tiéu chuan Viét Nam, qudc té khac trong duong.
2. Yéu ciu ky thuat
a. Yéu cau doi véi rudt dan
- Ruot dan phai béng nhom bén tir nhitng sgi nhom tron ki thuat thanh céac 16p
ddng tam va duoc ép tron. Kich thude, thong sb ky thuat cta rudt dan theo quy
dinh tai bang thong s k¥ thuat.
- Cac soi nhém dung dé bén thanh rudt dan phai phu hop véi TCVN 5934 -
1995.
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- Cac 16p xodn ké tiép nhau phai nguoc chiéu nhau va 16p xodn ngoai cing
phai theo chiéu phai.

b. Yéu cau doi véi cach dién

Céch dién phai duoc ché tao tir vat liéu XLPE khang UV ¢6 ham luong tro
khong it hon 2% khdi luong. Cach dién phai dong nhat, bam chic voi rudt dan
nhung van c6 thé tach ra khoi rudt dan.

c. Yéu cau vé nhén biét 16i cdp

- Binh nghia 1i cap: Ldi cap gom rudt dan dién va 1op vo boc cach dién

- Céc 161 cap phai dugc nhan biét thong qua cac gan ndi lién tuc doc theo chiéu
dai cua 101 cap.

- Ngoai ra, cac 161 pha phai dugc danh dau bﬁng chit s6, dé doc va bén doc
theo chiéu dai ctia 16i cap. Cac chit s6 phai twong Gng véi sd gan ndi trén 151 cap.
Chiéu cao cta cac chit s6 trén 18i pha khéng duge nhé hon 3mm dbi voi rudt dan
dén 35mm2 va khong nho hon 5Smm ddi v6i rudt dan 16n hon. Khoang cach giira
cac chit sb khong dugc vuot qua 100mm.

- Cac gin ndi trén 15i phai 1a dang luon tron va co mit cat gibng nhau. Kich
thudc ciia gan ndi duoc qui dinh nhu bang sau:

Kich thudc cia gan noi Chiéu rong & chan gan Chiéu cao clia gan
Loi1 pha 1,0 +£0,2 mm 0,5+ 0,1 mm
Loi trung tinh 0,6 £ 0,2 mm 0,3+ 0,1 mm

- Khoang cach gitra cac gan ndi (do gitta cac dinh cta gan) bang 3 + 1 mm d6i
voi rudt dan co6 mit cit danh dinh tir 16 dén 35 mm?; béng 5+ 1 mm ddi véi ruodt
dan c6 mit cét danh dinh tir 50 dén 150 mm?.

- Loi trung tinh (néu c6 trong cap) co6 thé ¢ hang loat gan ndi cach déu nhau
theo chu vi va s6 lugng gan noi dugc qui dinh nhung bang dudi day hodc khong co
gan.

Mit cat rudt dan mm? 16 25 | 35 | 50 | 70 | 95 | 120 | 150

S6 gan noi 16i trung tinh 10 12 | 14 | 16 | 18 | 20 | 22 | 24

- Céc 18i-pha phai ¢ cac gan ndi nhu sau:
+ Dbi voi cap hai 16i: Mot gan ndi;
+ D6i véi cap ba 18i: Mot 18i co gan ndi, 16i kia c6 hai gan noi;
+ Ddi voi cap bdn 16i: Mot 161 co gan ndi, mot 161 khac ¢o hai gan ndi con
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151 thtr ba c6 ba gan ndi.

d. Bé tri cdc 16i cdp

- Cac 101 cap duoc xoan theo chiéu trai, tht tu cac 15i ddi véi cap bon 161 bét
dau bang 16i trung tinh, rdi dén 1i pha 1, 16i pha 2, 161 pha 3.

- Bué6c xodn theo dudng kinh tinh toan 16n nhat cia ca cap.

- Cac 101 céap phai co6 kich cg, cAu tric vat liéu va co ly tinh nhu nhau nham
dam bao cung chiu luc va sy co gian trong qua trinh van hanh.

N

Hinh: Mt cdt 3 logi cdp vin xodn dién hinh (2 16i, 3 16i, 4 16i) vdi 16 trung tinh la
kiéu tron khéng gan. Trong dé (1) la phan rudt nhém, (2) la phan vé cdch dién
XLPE

3. Bao bi, ghi nhan
a. Bao goi
Cap phai dugc quan déu thanh 19p trén ruld bang gd hodc thép. Truc quan phai
tron khong dugc gy hu hong cach dién cua cap.
b. Ghi nhan
- Pbi véi mdi cap phai c6 nhin in truc tiép trén mot 18i pha (I6i 1) bang
phuong phép thich hop, dam bao d6 bén trong qua trinh bao quan, lap dat, van
hanh. Nhén phai dé doc va chtra nhitng nodi dung sau:
+ Logo nhan dién thuong hiéu EVNNPC (xem muc dudi)
+ Tén co s ché tao hodc tén dang ky thuong mai;
+ Nam ché tao;
+ Loai cap (tiéng Viét Nam va/hoic tiéng Anh);
+ Loai cach dién;
+ Vat liéu ruot dan;
+ S6 luong va tiét dién rudt dan
+ S6 mét theo tirng mét dai
c. Trén moi rulé cap phdi cé nhan. Nhan phdi dé doc, bén véi cdc néi dung
sau:
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- Logo nhan dién thuong hiéu EVNNPC (xem muc 7)

- Tén co so ché tao hodc tén dang ky thuong mai;

- S6 séri cua 16 ché tao;

- Chiéu dai ctia doan cap;

- S6 rudt dan va mat cit danh dinh cua rudt dan;

- Loai cach dién;

- Khéi lugng cia ruld va cap;

- Miii tén chi chiéu quay ctia ruld va cap;

- Nam ché tao;

- Céc thong tin cta hop dong, du an, ... theo yéu cau riéng ciia ngudi mua.

4. Nhan dién thuwong hiéu cia EVNNPC

TAt ca céc loai hang hoéa do EVNNPC va cac don vi truc thugc mua sam déu
phai c6 cac nhan dién thuong hiéu duoc quy dinh nhu sau:

a. Mau nhdn dién thuong hiéu cua EVNNPC

@ EVNNPC

- Cau triic gdm phan logo hinh sao 4 canh va phan chit “EVNNPC”.

- MAu chi tiét logo va chit nhan dién thuong hiu c6 thé tai tir duong link
https://npc.com.vn/Assets/images/logo.svg?v=1.0.0

b. In trén loi cap

- Trudc cac thong s in trén vo cap néu tai khoan b muc 6 phai in mau nhan
dién thuong hiéu cia EVNNPC.

- Tuy theo céng nghé in ctia nha san xuat, c6 thé in mau hodc den/tring, yéu
cdu in rd rang sac nét va khong phai trong qua trinh st dung.

- Kich ¢& phan chit nhan dién thuong hiéu twong duong c& chir in thong tin
cap. Kich ¢ cta phan logo c6 duong kinh tir 1,5 dén 2.5 1an ¢& chir

- Trudng hop s6 lugng mua sam nho 1& (dudi 300m) co thé khong ap dung yéu
cau nay.

c. Trén 16 qudn ddy

- Trén ca 2 mit cua phan tang trong 16 quan day yéu cau son mau dé nhan dién
thuong hi¢u EVNNPC.

- Kich ¢& phan logo dudng kinh tir 10+15cm, phan chit cao tir 5+7cm.

- C6 thé son truc tiép 1én 16 quan day hodc in 1én tAm nhan gan 1én.

5. Yéu ciu vé thir nghiém

a. Thir nghiém thuong xuyén va thir nghiém xudt xuéng
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- Thir nghiém thudng xuyén va thir nghiém xuat xuong duoc thuc hién boi nha
san xuét trén moi chung loai san pham cung 16 san xut, dugc san xuat ra va thyc
hién tai nha san xuét dé ching minh kha ning dap tGng cic yéu cau ky thuat cua
hop dong s& duoc ndp cho ngudi mua khi giao hang. Viéc ching kién thi nghiém
(néu c0) s€ thuc hién theo cac hang muc nay hodc theo quy dinh cu thé ctia bén
mua.
- Céac hang muc thur nghiém:
+ Do dién trd 1 chiéu cia rudt dan.
+ Thu xung dién ap.
b. Thir nghiém dién hinh
- Thir nghiém dién hinh dugc thyc hién dé danh gia mot chung loai cap co dap
g cac yéu cau k¥ thuat hay khong, thudng duoc thuc hién boi mot don vi doc 1ap
du nang luc.
- Cac hang muc gom:
+ Luc kéo dut ruot dan.
+ Thur nghi€ém 130 hoa cach dién
+ D6 bén co hoc dbi voi mau cach dién chua qua thir 140 hoa
e D¢ bén kéo nhd nhat
e Do gidn dai twong d6i nho nhat
+ P06 bén co hoc dbi voi mau cach dién da qua thur 130 hoa
e Do bén kéo nho nhét so véi mau chua qua thir 130 hoa
e Do gidn dai twong dbi nhod nhét so véi mau chua qua thir 130 hoa
+ Ham lugng tro trong cach dién XLPE: Nho nhat 2%
+ Dién trd cach dién 161 cap & nhi¢t do 20°C.
+ Dién trd cach dién 161 cadp & nhiét d§ 90°C.
+ Murc tang dién dung sau khi ngdm nudc & nhiét do 20°C
+ Xt Iy ngdm nude cua cach dién
+ Do co ngdt cua cach dién
+ Thir cao ap dong xoay chiéu 18i cap (thir ngdm nuéc)
+ Thir btrc xa nhiét (d6i voi cap co cach dién X-FP-90)
c. Thu nghieém ddac biét
- Thtr nghiém dac bi¢t duoc thuc hién theo thoa thuén va yéu cau cua nguoi
mua, bao gém cac hang muc:
+ Puodng kinh rudt dan (ghi cha: cac soi nhém tron sau khi nén co thé anh
hudng dén duong kinh soi).
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+ Céach dién sau khi xr Iy nong khong ddi: 15 phat ¢ nhiét do: 200°C +
3°C tai kéo 200 kPa thi do gidn dai twong d6i 16n nhat khi co tai 175%

+ Do gian dai du 16n nhét sau khi 1am nguoi cua cach dién: 15%

+ Chiéu day cach dién

+ Céac kich thudc gan ndi va khoang cach cac gan, 16i pha va 15i trung tinh
(néu co).

+ Puong kinh 16i cap (khong do chd in ndi hodc co gan)

+ Do bam dinh ctia cach dién v&i rudt dan

d. Thur nghiém khac

- Po kiém duong kinh 13i, 16p cach dién, 16p vo ngoai dé dam bao dung céc
cam két.

- Kiém tra do dong déu cta budc xodn, kiém tra tong chiéu dai va thong tin
nhdn dang in trén vo cap.

- Viéc 1ay miu xéc suat thir nghiém nham kiém soat chat lugng hang hoa do
yeu cau va thoa thuin cla nguol mua, thuc hién theo cac van ban quy dinh ctua
EVNNPC.

I1.2.2. Day boc cach dién trung ap khong man chin

1. M6 ta cau triic diy boc cach dién trung ap khong man chin

- Céu trac day boc cach dién trung ap tir trong ra ngoai gdm cac 16p sau:

+ Loi dan dién;

+ L&p man chan rudt din (16p ban dan trong);
+ L&p céach dién chinh XLPE;

+ Lop vo ngoai boc nhuya HDPE.

2. Yéu cau k¥ thuét phan 16i din dién

2.1. Tiéu chuén dp dung

- St dung ddy c6 phan 16i dan dién 1a day nhém 13i thép ACSR (ky hiéu khac:
As, AC) lya chon ching loai tuong ty nhu cac loai ddy dan tran dung cho dudng
day tai dién trén khong, san xuat theo TCVN 5064:1994/SP1:1995.

- L6i dan khong dién md, khong dién chat chong tham.

2.2. Yéu cdu chi tiét 16i din bang diy nhom 16i thép

- L6i day dan phai co6 bé mat dong déu khong co khuyét tit ma mat thudng
nhin thay dugc. Cac soi bén khong chong chéo, xoan giy hay dut doan ciing nhu
cac khuyét tat khac cho qua trinh sir dung.

- Cac 16p ké tiép nhau phai ngugc chidu nhau va 16p xodn ngoai cung theo
chiéu phai, cac 16p xoan phai dong tdm, déu va chit.
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- Céc so1 nhom la loai nhdm kéo cung c6 dién tr& suét khong vuot qua 28,264
nQ.m (twong tng véi 61% IACS theo Tiéu chuan dong u qudc té - International
Annealed Copper Standard);

- Céc soi thép cta ddy nhom 18i thép phai duoc ma kém chdng ri. Lop ma phai
bam chat khong bi bong, nit, tach 16p khi thir udn trén 15i thir co ty sb gitta duong
kinh 161 thtr va duong kinh soi thép la:

+ 4 khi dudng kinh soi thép tir 1,5 dén 3,4 mm.
+ 5 khi dudng kinh soi thép tir 3,4 d&én 4,5 mm.

- Cac soi thép ma kém ctia diy nhom 13i thép khong dugce c6 mdi ndi bang bat
ctr hinh thuirc nao.

- P6i véi cac soi nhom, s6 luong mdi ndi khéng duge vuot qua cac gia tri qui
dinh trong bang 1. Mat khac, cac mdi ndi it nhat phai cach nhau 15 m trén cung
mdt soi, hodc trén bat ky so1 nhdm khac ctia day hoan chinh.

Bang 1 - S6 lwong mdi ndi cho phép trong cic diy bing nhom

S6 16p nhém S6 lwong méi ndi cho phép trén chiéu dai day
1 2
2 3
3 4
4 5

- Bdi s6 budc xodn ddi véi cac 1op ctia ddy nhém 151 thép:

+ Trong mot 161 thép 19 soi, boi s6 budc xodn cia 16p 12 s¢i khong duogc
16n hon boi s6 budc xodn cia 16p 6 soi. Tuong ty nhu vay, trong mot day c6 nhiéu
16p soi nhom, boi s6 budc xodn cua bt ky 16p nhom nao khong duoc 16n hon boi
s6 budc xoan cua 16p nhom ké ngay phia trong.

+ Tat ca cac soi thép phai nim mot cach ty nhién dang vi tri trong 15i cua
né, khi cat 15i, cac dau soi van phai gitr nguyén vi tri, hodc cé thé dat lai vao vi tri
ci bang tay mot cach dé dang. Yéu cau nay ciing ap dung cho cac 16p soi nhom &
ngoai.

3. Yéu cau k¥ thuét cac 16p boc

Céc 16p boc ctia day duoc san xuat 4p dung twong tng theo tiéu chuan TCVN
5935-2:2013 (IEC 60502-2) va khong str dung cac 10p man chin ngoai. Cu thé nhu
sau:

3.1. Lép man chdn ruét din (I6p béin din trong)

- L6p ban dan bd tri gira 16i day dan va 16p cach dién XLPE nham muc dich
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san déu dién trudng xung quanh 16i din. Lép ban dan phai 1am bang vat liéu ban
dan phi kim loai, dinh hinh bang cach dun truc tiép 6m st 1én cac soi 10p ngoai cua
16i dan dién.

- Do day cua 16p ban dan trong tai diém mong nhat > 0,3mm

- bién trd sudt cua 16p ban dan trong khong duge vuot qua 1.000 Qm.

3.2. Lop cach dién chinh XLPE

- Lop cach dién béng nhya XLPE mau ty nhién, bao bén ngoai va dugc dun ép
d6ng thoi voi 16p ban dan trong.

- Chiéu day danh nghia 2,5mm (diém moéng nhit > 2,2mm) d6i véi diy boc
dung cho ludi dién 22kV va day 4,3mm (diém mong nhat > 3,8mm) cho ludi dién
35kV.

3.3. Lop vo ngoai boc nhwa HDPE

- Lép nhwa HDPE boc ngoai cung 1 loai nhua nhiét déo c6 cau tric phan tir
chit ché, mang lai 6 cung, 46 bén kéo va kha ning chiu va dap cao. Lp ndy co
chirc niing bao vé 16p cach dién chinh va hd tro ting cuong cach dién.

- Lop HDPE phai chiu dugc cac tac dong cia méi truong ngoai troi, chdng tia
cuc tim. Lép HDPE c6 mau den, ham lugng tro (carbon) yéu cau > 2% va c6 do
day toi danh nghia 1,8mm (diém moéng nhat >1,4mm).

- Trén 16p vo boc bén ngoai phai co ghi lién tuc mdi mét dai cac thong sd dudi
day bang chit dap ndi hodc in muc khong phai trén bé mit:

+ Hang san xuat
+ Nim san xuat (ghi 4 chit s6)
+ Chat liéu va tiét dién rudt dén
+ Ky hi¢u theo tirng 16p, c6 do day cua 16p XLPE
Vi du: XXX -2025 - ACSR 95/16 - XLPE2,5/ HDPE
XXX -2025-AC 120/27 - XLPE4,3 / HDPE
(Trong d6 XXX 1a tén hodc thuong hiéu nha san xuat)
+Sb dém don vi mét.

Luu y: Nghiém cam viéc ghi cdp dién ap 1én 16p vé boc HDPE do logi ddy nay
khong co lop man chan cach dién va chi dwoc vin hanh khi lcfp dat trén cac sw
cach dién tiéu chuan.

4. Nhan dién thwong hi¢u

TAt ca cac loai hang hoa do EVNNPC va cac don vi truc thuoc mua sam déu
phai c6 cac nhan dién thuong hiéu dugc quy dinh nhu sau:

4.1. Méu nhén dién thwong higu ciia EVNNPC
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@ EVNNPC

- Cau triic gdm phan logo hinh sao 4 canh va phan chit “EVNNPC”.

- MAu chi tiét logo va chit nhin dién thuong hiéu co thé tai tir duong link
https://npc.com.vn/Assets/images/logo.svg?v=1.0.0

4.2. Trén vo ngoai cung cua ddy boc

- Trude cac thong sb ciia day boc in trén vo ngodi ciing néu trén, phai in thém
nhan di¢n thuong hi¢u cua EVNNPC nhu trén.

- Ty theo cong nghé in cta nha san xuat, c6 thé in mau hodc den/trang, yéu
cdu in rd rang sic nét va khong phai trong qua trinh st dung.

- Kich ¢& phan chit nhan dién thuong hiéu twong duong c& chit in thong tin
day boc. Kich c& cua phan logo c6 duong kinh tir 1,5 dén 2,5 1an ¢ chit.

- Truong hop s6 luong mua sim nho 1é (dudi 300m) co thé khong ap dung yéu
cau nay.

4.3. Trén 16 quéin day

- Trén ca 2 mit clia phan tang trong 16 quan day yéu cau son mau dé nhan dién
thuong hiéu EVNNPC.

- Kich ¢& phan logo dudng kinh tir 10+15cm, phan chit cao tir 5+7cm.

- C6 thé son tryc tiép 1én 16 quan day hodc in 1én tAm nhin gan 1én.

5. Yéu cau vé 16 quin day

- Day dan phai duoc van chuyén trén cac cudn 16, téng trong luong cua day
boc va 16 khong vuot qua 5.000kg v6i duong kinh 16 day toi da 13 2,5m va bé rong
khong qua 1,4m.

- Chi gém mot doan day lién tuc, khong dut doan duogc cudn va mdi cudn 16.

- Phan bén trong ctia mdi cudn 16 phai boc mot 16p chdng nudce trude va sau
khi cubn day trén cudn 16 do.

- L gitra cta 16 day duoc gia cudng bang 1 tdm thép c6 do day khong it hon
10mm va c6 thé gan véi truc c6 duong kinh 95mm.

- Cac cudn 16 phai duge bao boc bang cac miéng gb cimg dong dinh va dugc
giit ¢ dinh bang cac bang thép.

- Trén mdi 16 phai c6 ddy du cac nhin mac bao gém cac thong tin: Nha san
Xuat, nim san xuat, sb 16 san xuat (hop dong), tén du an (néu o), chung loai day,
tong chiéu dai day, chidu quan, ... va theo yéu cau cu thé cua duy an.

6. Yéu cau vé ldp dit, van hanh

- Céc loai day boc trong YCKT nay bét budc phai lap trén st cach dién dung
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cap dién ap sur dung.

- Khi thiét ké can tinh toan tai trong diy boc phu hop thong s ky thuat va
khuyén cdo cua nha ché tao day boc. Yéu cau sir dung cac phu kién dudng day 1a
loai phu hop voi day boc va véi dac tinh co 1y cia day.

- Van hanh dudng day boc nay van phai ddm bao ding theo cac quy trinh, quy
pham hién hanh nhu d6i voi dudng day tran trén khong.

- Cho phép ap dung cic bién phap ngan ngura hién tugng dut, ro1 day boc nhu
lap mo phong, ndi dang thé, 1ap 1éo phu, lap chong sét duong day, lip thanh dinh
vi, day vang chdng roi, ... Luu ¥ cac truong hop dung ghip bam thung hay cac bién
phap phai cat bo 16p boc day dan chi duoc thyc hién tai cac vi tri c6 hanh lang an
toan ludi dién tuwong duong day dan tran va phai co bién phap lam kin chéng ngdm
nude vao 16i dan dién. Vat lidu lam kin phai dam bao do bén cung moi truong lam
viéc cua day boc.

11.2.3. Yéu ciu vé kiém tra thir nghiém

Yéu cau vé kiém tra thu nghiém dugc thuc hién dua theo cac tiéu chuan:
TCVN 5064, TCVN 8090, TCVN 6483, TCVN6612, IEC 60228:2004, TCVN
5844, TCVN 5935, IEC60502, TCVN 12226 va cac tiéu chuan khac lién quan.

1. Kiém tra thir nghiém xuit xuéng

- Bién ban kiém tra thu nghiém xuat xuong dugc thuc hién boi nha san Xuat
trén mdi san pham san xuét ra tai nha san xuat dé chimg minh kha ning dap ung
cac yéu cau k¥ thuat hop dong s& dugc ndp cho ngudi mua khi giao hang. Viéc
kiém tra ching kién thi nghiém xuat xuéng (néu c6) s& thuc hién theo cac hang
muc nay hoic theo quy dinh cu thé ciia bén mua. Pdi v6i hang héa 1a diy va cap
dién, cac thir nghiém Xuét xuong can duoc thuc hién trén mdi chiu dai san xuét.

- Céac hang muc can kiém tra thu nghiém nhu sau:

+ Kiém tra ngoai quan, do cac kich thudc, $6 lugng

+ Pién trd 1 chiéu cua 1 km day din & 20°C

+ Thur dién 4p chiu dung ngan han tan sé 50Hz

+ Chiéu day cac 16p boc: (i) Gia trj trung binh; (ii) Gia trj nho nhat
+ Luc kéo dut cua diy dan

2. Thir nghiém dién hinh

- Bién ban thi nghi¢m dién hinh dugc thuc hién bo1 mot phong thi nghiém doc
lap trén cic san pham tuong tu phai duge dé trinh trong hd so du thau dé ching
minh kha ning dap tmg hodc vuot qua yéu cau cua dic tinh k§ thuat nay.

- Cac thir nghiém dién hinh gom céc hang muc sau:
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+ Kiém tra bé mit, cac kich thude, sd luong.

+ Boi s6 budc xoan va chiéu xoan ting 16p.

+ Puong kinh s¢i dan, duong kinh rudt dan.

+ Pién trd 1 chiéu day dan ¢ 20°C.

+ Luc kéo dut cua day dan.

+ Thir nghi€ém d6 bam dinh va ham luong 16p ma kém.

+ S6 1an bé gap cuia soi nhom.

+ Chiéu day 16p ban dan trong.

+ Chiéu day 16p cach dién XLPE.

+ Chiéu day 16p v ngoai HDPE.

+ Do gidn dai tuong d6i cua cach dién.

+ Suat kéo durt cuia cach dién.

+ Do gidn dai tuong d6i cua cach dién sau ldo héa 135°C trong 168 gio

+ Suét kéo dit cua cach dién sau 140 hoéa 135°C trong 168 gid.

+ Thir nghiém noéng (hot-set): (i) Do gian dai twong d6i khi ¢ tai; (ii) Do
gian dai sau khi lam ngudi.

+ Thir nghiém céac dac tinh co cua 16p vo boc HDPE (trudce va sau 1ao hoa)

+ Xéc dinh ham lugng carbon trong 16p HDPE.

+ Thir nghiém chiu dién ap xoay chiéu tan sé6 50Hz (1 phut): (i) Dbi véi day
boc cho PDK 22kV: Dién ap thtr nghiém 22kV; (i) Pdi voi diy boc cho BPDK
35kV: Dién ap thir nghiém 40kV.

I1.2.3. Cép ngim trung ap

1. Cap ngam trung ap (cap lue) - 1 16i

1.1. Yéu cau d6i véi nha sin xudt

- Nha san xuat phai c6 chung chi vé hé thdng quan 1y chat luong (ISO-9001
hodc trong duong) duoc ap dung vao nganh nghé san xuét cap ngam, phu kién cap
ngam. Nha san xuat phai c6 phong thir nghiém xuat xuong voi cac trang thiét bi
phuc vy thir nghiém duoc kiém chuan boi co quan quan 1y chat luong.

- Nha san xuét phai tuan thu cac quy dinh ctia Nha nudc vé tiét kiém ning
luong, an toan chay nd, moi trudng, so hitu tri tu€, nhan mac v.v.

- Nha thau phai cung cép cac tai liéu vé nha san xuét day va cap nhu sau:

+ Bién ban thir nghiém mau nguyén vat liéu dé san xuat.

+ Bién ban thir nghiém mau ting chung loai diy dan, cap c6 céc chi tiéu thir
nghiém theo TCVN tuong tmg va yéu cau k§ thuat caa E-HSMT.
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+ Danh muc may moc thiét bi phuc vu san XUt day, cap cua nha san XUuat.
+ Danh muc may moéc thiét b thir nghiém ctia nha san xuét.

- Truong hop can thiét, bén moi thau co thé t6 chirc kiém tra nang lyc trang
thiét bi tai nha may san XUAt.

1.2. Yéu cdu chung

a. Cdu triic cdp

- Cau tric co ban tlr trong ra ngoai clia cap ngam nhu sau:

+ Rudt dan dién chong thim nudc.

+ Lép man chin cua rudt dan dién.

+ Lép cach dién.

+ Lép man chan cach dién phai gdm c6 mot 16p ban dan phi kim loai két
hop vo1 mot 16p kim loai.

+ L6p boc phéan cach.

+ Ao giap.

+ Ldp vo boc bén ngoai.

b. Cong nghé san xudt

Céc 16p man chin ban din cta rudt dan dién, 16p cach dién va man chan ban
dan cua 16p cach dién duogc tao thanh bang phuong phap dun déng thoi trong moi
truong kin hodc cac cong nghé khéc tién tién hon.

c. Bong goi banh cap (Rulo cap/Tang cap)

- Banh cap duogc 1am bang vat liéu bén véi didu kién thoi tiét ngoai troi ¢ Viét
Nam it nhét 12 2 nam. Pam bao véan chuyén, thi cong khong bi hu hong.

- Tuy nhu cau st dung ma quy dinh cu thé cic yéu cau cua banh cép nhu:
duong kinh ngoai t6i da, bé rong toi da, cau tao 16 gitta clia 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 lgi trong van chuyén nhung phai han ché tbi da viéc ndi cap.

1.3. Ddc tinh ky thudt cua cap

a. Rudt dan dién

- Rudt dan dién duoc thiét ké bao gém cac vat liéu chéng tham nudc (water
blocking material) xdm nhap vao bén trong rudt dan. Ngudi mua cé thé quy dinh cu

thé vat li¢u chong tham nudc.



28

- Rudt dan dién duoc céu trac tir nhidu tao déng hodc nhom tiét dién tron duoc
van xo4n déng tam va nén chat.

b. Man chan ban dan cia rudt dan dién

Man chin rudt dan phai bang vat liéu phi kim loai va phai bang hop chat ban
dan dang dun, co thé duoc dat 1én trén dai bang ban dan. Hop chit ban dan dang
dun phai dugc gin chit vao cach dién.

c. Lop cdch dién

- Lop céach dién duoc dinh hinh bén ngoai 16p man chin ban dan cua rudt dan
dién bang phuong phap dun.

d. Man chan cach di¢

- Man chén cach dién phai gdbm c6 mot 16p ban dan phi kim loai két hop voi
mot 16p kim loai.

- L6p phi kim loai phai dugc dun tryc tiép 1én cach dién cua timg 15i va lam
bang hop chat ban dan c6 thé boc ra dugc.

- Trén bé mit ngoai ciia 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 muc c¢6 mau twong phan véi mau cta phan
man chan phi kim loai.

- Bén ngoai 16p ban dan dinh hinh bang phuong phap dun c6 boc mét 16p
bang ban dan c6 tinh truong nd cé tac dung chdng tham nudc.

- Phan kim loai phai dugc ap sat 1én trén phan bang ban dan chéng thim nudc.

- Man chan kim loai phai 1am bang dong gdm c6 mot hodc nhiéu dai bang
hoiic mot ludi dan hodc mot 16p soi ddy dong tAm hodc két hop giita cac soi day va
(cac) dai bang.

e. Lop boc phdn cdch

- Khi man chan kim loai va 16p 4o giap lam bang kim loai khac nhau thi chiing
phai duoc phan cach bang vo boc dang dun.

- Khong doi1 hoi vé boc phan cach khi da sir dung cac bién phap dé dat duge
d6 kin nudc theo chiéu doc trong ving cta cac 16p kim loai.

- Vat liéu cdu tao: PVC.

- Chét luong cua loai vat liéu st dung cho 16p v boc phan cach phai phu hop

vo1 nhiét do lam viée cua cép.
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f Ao gidp

- Ao giap bang dai bang kép: phai dugc quin theo kiéu xoan dc thanh hai 16p
sao cho dai bang bén ngoai ¢ xap xi chinh giita d¢ 1én khe hd cua dai bang bén
trong. Khe ho giita cac vong lién ké cia timg dai bang khong duoc vuot qua 50 %
chiéu rong cia dai bang.

+ Vit liéu: Dai bang phai 1a nhdm hodc hop kim nhom.

+ Chiéu day bang quan dung 1am 4o giap khong dugc thap hon gia tri danh
dinh 10%.

g. Lop vo boc bén ngoai

- Cép phai c6 mot 16p vo boc bén ngoai duge dinh hinh bang phuong phap
dun.

- Vat liéu ciu tao: PVC loai ST2.

- Chiéu day danh dinh cua 16p vo boc bén ngoai dugc 1am tron dén 0,1mm gan
nhét va duoc tinh toan theo cong thirc 0,035D + 1,0mm nhung khong dugc nhé hon
1,8mm vai D 1a duong kinh gia dinh dudi 16p vo boc bén ngoai.

- Chiéu day nho nhét tai mot diém bat ky phai khong duogc thip hon 85% gia
tri danh dinh véi sai s6 16n nhat 1a 0,1 mm.

- Ban kinh ubn cong khi thir nghiém dién hinh: 20x(d+D) + 5% vdi d 14 duong
kinh ruét dan va D 1a dudng kinh ngoai ctia cap.

h. Ky hiéu cap

- Ky hi¢u cap: Trén mat ngoai cua 16p vé boc bén ngoai, cach khoang 01 meét
phai dugc in noi dong chir: Cép dién ap “12,7/22kV” hodc “20/35kV”+ vat li¢u
cach dién “/”+ vat liéu cua 16p vo boc bén trong + *“/” + loai va vat li¢u lam ao giap
+ “/” + vat liéu lam vo boc ngoai + “Cu - hoac “Al-" + “1x” + tiét dién rudt dan
dién sir dung cho day pha [mm?] + Tén cta nha ché tao + Nam ché tao.

- Dénh dau chiéu dai:

+ Soi cap phai dugc danh sé thir tr cach khoang mdi mét chiéu dai. S6 danh
dau khong duoc dai qua 6 chir sb, chiéu cao cua cac chit s nay khéng dugce nho
hon 5 mm.

+ MOi banh cap c6 thé bat dau danh dau chiéu dai tir mot sé nguyén bat ky.
Khi dugce quin vao banh, sb nho nhat s& nim trong cung.

1.4. Yéu cdu vé thir nghiém
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- Dbi vé6i cap ngdm 22 kV, thir nghiém thuong xuyén va dién hinh duoc thuc
hién day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-
2:2014.
- Dbi vé6i cap ngdm 35 kV, thir nghiém thuong xuyén va dién hinh duoc thuc
hién day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-
2:2014 hoac IEC 60840-2020.
- Truong hop thir nghiém thuong xuyén va dién hinh duoc thyc hién theo IEC
60502-2:2014, cac hang muc thtr nghi¢m duoc thuc hién nhu sau:
a. Thir nghiém thuong xuyén (routine tests)
- Po dién trd rudt dan.
- Thtr nghiém phong dién cuc bo (¢ 1,73Uo).
- Thir nghiém dién ap (dién ap thir nghiém tan s6 cong nghiép 3,5Uo trong 05
phut).
- Thir nghiém dién trén vo cép (Electrical test on oversheath of the cable).
b. Thir nghiém dién hinh (type test)
- Thur nghiém dién tuan tu theo cac budc sau:
+ Thir nghiém udn, tiép theo 1a thr nghiém phong dién cuc bd. Cuong do
phong dién (¢ 1,73Uo) phai duoc ghi lai.
+ Do tg o.
+ Thir nghi€ém chu ky nhiét, tiép theo 1a thur nghiém phong dién cuc bd.
Cuong do phong dién (6 1,73Uo) phai duoc ghi lai.
+ Tht nghiém xung, tiép theo 1 thir nghiém dién 4p tin sb cong nghiép
(dién ap thtr nghiém tan sé cong nghiép 3,5Uo trong 15 phit).
+ Thir nghiém dién ap trong 4 gio (dién ap thir nghiém tan s6 cong nghiép
4Uo).
- Thir nghiém khong dién:
+ Do chiéu day cach dién.
+ Po chiéu day cta vo boc phi kim loai (bao gém 16p vo boc phan cach
dugc tao thanh bang phuong phap dun nhung khong duoc ké 16p boc bén trong).
+ Thir nghiém dé xac dinh tinh chat co hoc ciia cach dién trudc va sau khi
120 hoa.

+ Thir nghiém dé xac dinh tinh chét co cta vo boc trudce va sau khi 130 hoéa.
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+ Thir nghiém 140 héa bo sung trén cac manh cap hoan chinh.
+ Thir nghiém ton hao khoi lugng cua vo boc PVC loai ST2.
+ Thir nghi€ém nén & nhiét dJ cao trén cach dién va vé boc phi kim loai ...
+ Thtr nghiém tinh khang nét ciia vé boc PVC (thir nghiém sbc nhiét-heat
shock test).
+ Thir nghiém kéo gian trong 10 nhiét ciia cach dién EPR va XLPE (hot set
test).
+ Thir nghiém hép thu nudc cia cach dién (water absorption).
+ Thir nghiém chay lan trén mot cap (ddi voi vo boc loai ST2).
+ Thur nghi€ém dg co ng6t cua cach di¢n XLPE (shrinkage test).
+ Thir nghiém tinh béc duoc d6i véi man chan cach dién.
+ Thir nghiém chdng thim nudc.
2. Cap ngim trung ap (cap lwc)- 3 16i
2.1. Yéu cau doi véi nha sdin xudt
- Nha san xuét phai c6 chimg chi vé hé thdng quan 1y chét luong (ISO-9001
hodc turong duong) duoc ap dung vao nganh nghé san xuat cap ngam, phu kién cap
ngam. Nha san xuit phai c6 phong thir nghiém xuat xuong voi cac trang thiét bi
phuc vu thir nghiém duoc kiém chuan bai co quan quan 1y chat lugng.
- Nha san xuat phai tuan thi cac quy dinh ctia Nha nudc vé tiét kiém ning
luong, an toan chay nd, moi trudng, s hiru tri tu€, nhan mac v.v.
- Nha thau phai cung cép cdc tai liéu vé nha san xuat day va cap nhu sau:
+ Bién ban thir nghiém mau nguyén vat liéu dé san xuét.
+ Bién ban thir nghiém mau timg chung loai dy dan, cap co cac chi tiéu thu
nghiém theo TCVN tuong tmg va yéu cau k¥ thuat cia E-HSMT.
+ Danh muc may moc thiét bi phuc vu san XUt day, cap cua nha san XUAt.
+ Danh muc may moc thiét bi thu nghiém cia nha san Xuat.
- Truong hop can thiét, bén moi thau c6 thé to chirc kiém tra ning lyc trang
thiét bi tai nha méy san xut.
2.2. Yéu cau chung
a. Cdu triic cdp
- C4u tric co ban tir trong ra ngoai clia cap ngam nhu sau:
+ 03 rudt dan dién chéng thdm nudc.
+ Lop man chin cua rudt dan dién.
+ Lop cach dién.
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+ L6p man chin cach dién phai gdm c6 mét 16p ban din phi kim loai két hop
voi mat 1op kim loai.
+ L&p boc phan cach.
+ Ao giap.
+ L&p vo boc bén ngoai.

b. Cong nghé san xudt

Cac 16p man chin ban dan cua rudt dan dién, 16p cach dién va man chin ban
dan cua 16p cach dién duogc tao thanh bang phuong phap dun déng thoi trong moi
truong kin hodc cac cong nghé khéc tién tién hon.

c. Dong goi banh cap (Rulo cap/Tang cap)

- Banh céap dugc lam bang vat liéu bén voi diéu kién thoi tiét ngoai troi & Viét
Nam it nhét 12 2 nam. Pam bao véan chuyén, thi cong khong bi hu hong.

- Tuy nhu cau s dung ma quy dinh cu thé cac yéu cau cua banh cap nhu:
duong kinh ngoai t6i da, bé rong tdi da, cdu tao 16 gitta ciia banh cap dam bao
thuan loi trong cong tac van chuyén, bao quan va thi cong.

- Chiéu dai cap trong mdi banh: Tty nhu cau sir dung ma quy dinh chiéu dai
thich hop, thuan loi trong van chuyén nhung phai han ché t6i da viéc ndi cap.

d. Dac tinh ky thudt cua cdp

d.1. Rudt din dién

- Rudt dan dién duoc thiét ké bao gém cac vat liéu chéng thAm nudc (water

blocking material) xdm nhap vao bén trong rudt dan. Nguoi mua cé thé quy dinh cu
thé vat liéu chéng thdm nudc.

- Rudt dan dién duoc ciu trac tir nhiéu tao déng hodc nhom tiét dién tron dugc
van xodn déng tam va nén chat.

d.2. Man chan ban dan ciia 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 dugc dit 1én trén dai bang ban dan. Hop chat ban dan dang
dun phai dugc gin chit vao cach dién.

d.3. Lop cach dién

- L6p cach dién dugc dinh hinh bén ngoai 16p man chin ban dan caa rudt dan

dién bang phuong phap dun.
d.4. Man chdn cdch dién
- Man chan cach dién phai gom c6 mot 16p ban dan phi kim loai két hop voi

mot 16p kim loai.
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- L6p phi kim loai phai dugc dun truc tiép 1én cach dién cua timg 161 va lam
bang hop chat ban dan co thé boc ra dugc.

- Trén bé miat ngoai ciia phdn man chin phi kim loai, chi din “LOP BAN
DAN: LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN
CONNECTING” dugc in lién tuc bang muc c6 mau twong phan voi mau cta phan
man chan phi kim loai.

- Bén ngoai 16p ban dan dinh hinh bang phuong phap dun c6 boc mot 1op
bang ban dan c6 tinh truong nd cé tac dung chdng thAm nude.

- Phan kim loai phai dugc ap sat 1én trén phan bang ban dan chéng thim nudc.

- Man chan kim loai phai lam bang ddng gdm c6 mot hodc nhiéu dai bang
hodc mot ludi dan hodc mot 16p soi ddy dong tam hodc két hop giita cac soi day va
(cac) dai bang.

- Cac man chan kim loai ciia cac 16 phai tiép xtic voi nhau.

d.5. Lép boc bén trong va chdt don

- Lop boc bén trong duogc tao thanh bang phuong phap dun.

- Cho phép str dung mot 16p bo thich hop trude khi dun boc bén trong.

- Vit liéu str dung 1am 16p boc bén trong va chat don phai thich hop voi nhiét
do lam vi€c cua cap va tuong thich vaoi vat ligu cach dién.

d.6. Lop boc phdn cach

- Khi man chan kim loai va 16p 4o giap lam bang kim loai khac nhau thi chiing
phai dugc phan cach bang vo boc dang dun.

- Lop boc phan cach nay c6 thé thay cho 16p boc bén trong hodc bd sung thém
cho 16p boc bén trong.

- Khong doi hoi vé boc phan cach khi da stir dung cac bién phap dé dat duge
d6 kin nudc theo chiéu doc trong ving cua cac 16p kim loai.

- Vat liéu ciu tao: PVC.

- Chat luong cua loai vat liéu sir dung cho 16p v6 boc phan cach phai phu hop
vo1 nhiét do lam vige cua cép.

d.7. Ao gidp

- Ao giap bang dai bang kép: phai dugc quan theo kiéu xodn dc thanh hai 16p
sao cho dai bang bén ngoai ¢ xap xi chinh giita d¢ 1én khe hd cua dai bang bén
trong. Khe ho giita cac vong lién ké ciia timg dai bang khong dugc vuot qua 50 %
chiéu rong cua dai bang.

+ Vit liéu: Dai bang phai 1a thép, thép ma kém, nhém hodc hop kim nhom.

Dai bang thép phai dugc can nong hoic can ngudi co chat luong thuong pham.
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+ Chiéu day bang quin dung lam 4o giap khong dugc thip hon gia tri danh
dinh 10%.
d.8. Lop vo boc bén ngoai

- Cép phai c6 mot 16p vo boc bén ngoai duge dinh hinh bang phuwong phap
dun.

- Vat liéu ciu tao: PVC loai ST2.

- Chiéu day danh dinh cta 16p vo boc bén ngoai duge lam tron dén 0,1mm gan
nhat va dugc tinh toan theo cong thirc 0,035D + 1,0mm nhung khong duge nhé hon
1,8mm véi D 1a dudng kinh gia dinh dudi 16p vé boc bén ngoai.

- Chiéu day nho nhét tai mot diém bat ky phai khong duogc thip hon 85% gia
tri danh dinh véi sai s6 16n nhat 1a 0,1 mm.

- Ban kinh ubn cong khi thir nghiém dién hinh: 15x(d+D) £ 5% véi d 1a duong
kinh rudt dan va D 1a duong kinh ngoai cta cap.

d.9. Ky hiéu cap

- Ky hi€u cap: Trén mat ngoai ctia 16p vé boc bén ngoai, cach khoang 01 mét
phai dugc in noi dong chir: Cép dién ap “12,7/22kV” hodc “20/35kV”+ vat li¢u
cach dién “/”+ vat li¢u ctua 16p vo boc bén trong + *“/” + loai va vat liéu lam 4o giap

+ “/” + vat liéu lam vo boc ngoai + “Cu - hoac “Al-" + “3x” + tiét dién rudt dan
dién sir dung cho day pha [mm?] + Tén cua nha ché tao + Nam ché tao.
- Dénh dau chiéu dai:

+ Soi cap phai duogc danh sé thir tr cach khoang mdi mét chiéu dai. S6 ddnh
dau khong duoc dai qua 6 chir sb, chiéu cao cua cac chit s nay khéng dugc nho
hon 5 mm.

+ MOi banh cap c6 thé bat dau danh dau chiéu dai tir mot sé nguyén bat ky.
Khi duoc quan vao banh, s nhd nhat s& ndm trong cung.

2.3. Yéu cdu vé thir nghi¢m

- Pbi v6i cap ngam 22 kV, thir nghiém thuong xuyén va dién hinh duoc thuc
hién day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-
2:2014.

- Péi voi cap ngadm 35 kV, thir nghiém thudng xuyén va dién hinh duoc thuc
hién day du theo cac phuong phap va yéu cau thir nghiém quy dinh tai IEC 60502-
2:2014 hoac IEC 60840-2020.

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

a. Thur nghiém thuong xuyén (routine tests)
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- Po dién tro rudt dan.
- Thir nghiém phong di¢n cuc bd (6 1,73Uo).
- Thir nghiém dién ap (dién ap thir nghiém tan sé cong nghiép 3,5Uo trong 05
phut).
- Thtr nghiém dién trén vé cap (Electrical test on oversheath of the cable).
b. Thir nghiém dién hinh (type test)
- Thtr nghiém dién tuan tu theo cac budc sau:
+ Thir nghiém udn, tiép theo 1a thir nghiém phéng dién cuc bo. Cudng do
phong dién (6 1,73Uo) phai dugce ghi lai.
+ Do tg o.
+ Thtr nghiém chu ky nhiét, tiép theo 1a thir nghiém phéng dién cuc bo.
Cuong do phong dién (6 1,73Uo) phai duoc ghi lai.
+ Tht nghiém xung, tiép theo 1a thir nghiém dién 4p tan sé cong nghiép
(dién ap thtr nghiém tan sé cong nghiép 3,5Uo trong 15 phit).
+ Thir nghiém dién ap trong 4 gio (dién ap thir nghiém tan s6 cong nghiép
4Uo).
- Thir nghiém khong dién:
+ Do chiéu day cach dién.
+ Po chiéu day ctia vo boc phi kim loai (bao gom 1ép vé boc phan cach
duogc tao thanh bang phuong phap dun nhung khong duoc ké 16p boc bén trong).
+ Thir nghiém dé xac dinh tinh chét co hoc cua cach dién trude va sau khi
120 hoa.
+ Thir nghiém dé xac dinh tinh chét co cta vo boc trude va sau khi 130 hoa.
+ Thir nghiém 140 héa bo sung trén cac manh cap hoan chinh.
+ Thir nghiém t6n hao khéi luong cia vé boc PVC loai ST2.
+ Thur nghi€ém nén ¢ nhiét dg cao trén cach dién va vé boc phi kim loai ...
+ Thir nghiém tinh khang nut cta vé boc PVC (thir nghiém soc nhiét-heat
shock test).
+ Thir nghiém kéo gian trong 10 nhiét cuia cach dién EPR va XLPE (hot set
test).
+ Thir nghiém hép thu nudc cia cach dién (water absorption).
+ Thir nghiém chay lan trén mot cap (ddi v6i vo boc loai ST2).
+ Thir nghiém d6 co ngot cua cach dién XLPE (shrinkage test).
+ Thur nghi€ém tinh boc dugc ddi v&i man chin cach dién.
+ Thir nghiém chdng thim nudc.
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I1.2.4. Bang yéu cu ky thuit chi tiét

Theo yéu cau tai Muc IIL.8. Béang dac tinh k¥ thuat cua cac vat tu, thiét bi chao
thau — Chuong V, E-HSMT.

I1.3. Cach dién

I1.3.1. Céch dién gém

1. Yéu cau chung

- Cach dién d& 1a loai Line Post/Pin Post khong c6 ty ngam trong long cach
dién. Chat luong bé mit sir cach dién (Theo TCVN 7998-1, IEC 60383-1):

- B& mit cach dién trir nhitng chd dé gén chan kim loai phai dugc phu mot 1op
men déu, mit men phai lang bong, khong co vét gon 10 rét, vét men khong duoc
nut, nhan.

- St cach dién khong dugc co vét ran nit, sit, rd va co hién tuong nung séng.

- Cac khuyét tat duoc phép c6 trén bé mat sur cach dién phai phu hop véi cac
qui dinh sau:

+ Khuyét tat trén 16p men 13 cac diém khong co6 men, vét nit, ké ca trong
16p men, vét 1om.

+ Tong dién tich cuia khiém khuyét trén mdi cach dién khong dugc vuot
qua: 100+(DxF)/2000 mm?. Dién tich cia mdi khiém khuyét khong dugce vuot qua:
50+(DxF)/20000 mm?. Trong d6: D 1a dudng kinh 16n nhét cta 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 156i khong co 16p
trang men khong duoc vuot qua 25 mm?, nhitng khiém khuyét do vat lot vao 1p
men thi tong dién tich khéng vuot qua 25 mm? va nh ra bé mit khong qua 2mm.
Tong dién tich cua cac khiém khuyét loai ndy duoc tinh vao tong dién tich khiém
khuyét trén 16p men cta cach dién.

+ Nhimg vét 16m rat nho trén bé mit cach dién c6 dudng kinh nho hon
Imm (vi du nhiing hat bui nhé trong qué trinh trang men) thi khong tinh vao tong
dién tich khiém khuyét trén 16p men cua cach dién. Tuy nhién, trén dién tich 50mm
x 10 mm bét ky khong duoc ¢ qua 15 vét. Ngoai ra, tong s vét 1om trén cach dién
khong duoc vuot qué: 50+(DxF)/1500. Trong do: D, F dugc xac dinh nhu trén.

- Cach di¢n phai c6 ky hi€u: Nha san xuét, nam san xuat, luc phé huy, ma hi¢u
cach dién trén bé mit va khong bi mo trong qua trinh st dung.

- Mdi qua st cach dién phai dugc cung cap bao gom day du phy kién di kém
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nhu ty str, 02 dai bc, 01 vong dém vénh, 01 vong dém phéng,. ..

- Ty str 14 loai ¢6 thé thao roi va duoc thiét ké phu hop dé 1ap dat trén canh xa
thép hinh, 1p trén cot bé tong ly tAm hodc cot sit. Chiéu dai phan chan ty st (phan
cdm vao gia dd, xa thép...) phai dam bao tinh toan thiét ké. Cac phu kién cho cach
dién ding phai dam bao kha nang chiu luc twrong duong hodc 16n hon luc pha huy
ctia cach dién duoc quy dinh ¢ bang thong sb k¥ thuat.

- Str dting phai dugc thiét ké voi chiéu cao thich hop sao cho sau khi lap dat
hoan thién khoang cach pha - dat trong diéu kién quéa dién ap khi quyén tiéu chuan
v6i cac clp dién ap duoc quy dinh trong cac Quy chuan k§ thuat dién hién hanh.

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

2. Yéu ciu vé thir nghiém

2.1. Yéu cau vé thi nghigm xudt xwéng (Routine test): Bién ban thi nghiém
xuat xudng dugc thuc hién bai nha san xuat hodc don vi thir nghiém doc 1ap trén
mdi san pham san xuét ra tai nha san xuat dé chimg minh kha ning dap ung cc yéu
cau k¥ thuat, bao gém cac hang muc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

- Thi nghiém d¢ bén co (Routine mechanical test).

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

2.2. Yéu cdu vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién
hinh dugc thuc hi¢n bdi don vi thir nghiém ddc 1ap dat chung chi ISO/IEC 17025
dé chung minh kha ning dap ung cac yéu cau ky thuat, bao gém cac hang muc
chinh sau:

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

- Thi nghiém Iyc pha huty co hoc khi uén (Mechanical failing load test).

- Thi nghi¢m tinh ndng nhiét - co (Thermal-mechanical performance test) theo
TCVN 7998-1.

- Thi nghiém dién 4p chiu dung xung sét (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién 4p & tin sb ngudn & trang thai udt (Wet
powerfrequency voltage tests).

I1.3.2. Cach dién thuy tinh

1. Yéu cau chung

- Vat liéu ché tao: Thuy tinh cuong luc (hodc thuy tinh cudong luc an toan).

- Chét luong bé mat cach dién treo: B& mit cach dién treo khong duge c6 cac
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khuyét tat nhu cac nép nhan ro rét, cac tap chit la, bot hg, vét ran, nit, rd va va.
- Phu kién chudi cach dién:

+ Cac phu kié¢n, chi tiét bﬁng thép di kém theo cach di¢n treo phai duoc ma
kém nhiing néng, chiéu day 16p ma khong dugc nho hon 85um. Cac chi tiét va phy
kién di kém phai ché tao dam bao phu hop voi luc pha hiy co hoc cia cach dién.

+ Moi chudi cach dién bao gdm mét s6 bat cach dién va day du phu kién dé
lép dat hoan chinh nhu méc treo chir U, bu long chir U, vong treo, mit ndi, khoa
néo, khoa do v.v.

+ MJéi phu kién ctia chudi cach dién phai dugc danh dau tén, chir viét tat
hodc diu thuong hi€u ctia nha san Xuit, nim san xuét. Ddi v6i 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 xoa dugc.

+ Cac phu kién phai dam bao moc ndi hop b véi nhau, co thé théo-lép,
thay thé dé dang; co day du cac chi tiét nhu dai dc, vong dém, chdt him v.v. dé
khong bi tudt hoac hu hai trong subt qué trinh st dung. Cac phu kién cta chudi
cach dién phai dam bao kha nang chiu luc twong duong hodc 16n hon luc pha huy
clia bat cach dién duoc quy dinh ¢ bang thong s6 k¥ thuat.

+ Céc phu kién d&, ham truc tiép voi day dan, cap dién (nhu khoa do, khoa
néo v.v.) phai dugc lya chon dé phu hop véi timg loai diy dan, cap dién; vira dam
bao yéu cau ky thuat vira khong giy ton hai cho day trong sudt qua trinh van hanh.
Pbi v6i day dan c6 10p ngoai cling bang nhom thi cac khoa dd phai co 16p 16t bang
nhom, do day l6p 1ot > 0,5mm hodac b'fmg day bao vé hop kim nhém (Armour Rod).
Pbi v6i khoa néo day (loai bat bu 16ng) bat budc phai co 16p 16t bang nhém, do day
16p 16t > 0,5mm.

+ Cac chét bi, cht ngang (nhu chdt ngang cua khoa d& day, khoa néo day,
mat ndi kép v.v.) phai 1am bang thép khong gi, chiu mai mon cao (mac thép CT45,
S45C tro 1én hodc tuong duong).

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

- Loai bat cach dién:
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2. Tiéu chuén ché tao

Céach dién treo dugc ché tao theo tiéu chuidn TCVN 7998-2, TEC 60305, IEC
60471, IEC 60120, IEC 60383-2, IEC 60383-1 hodc céc tiéu chuan tuong duong.

3. Yéu cau vé thir nghiém

3.1. Yéu cdu vé thi nghiém xudit xwéng (Routine test): Bién ban thi nghiém
xuat xuong dugc thuc hién bdi nha san xuét hodc don vi thir nghiém doc 1ap trén
mdi san pham san xuét ra tai nha san xuat dé chimg minh kha niang dap tng cac yéu
cau ky thuat theo ti€u chuan TCVN 7998-1, IEC 60383-1 hodc céac tiéu chuin
tuong duong, bao gdbm cac hang myc 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).

3.2. Yéu cdu vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién
hinh dugc thuc hi¢n bdi don vi thir nghiém ddc 1ap dat chung chi ISO/IEC 17025
dé chimg minh kha ning dap ung cac yéu cau k¥ thuét theo tiéu chuan TCVN
7998-2, TCVN 7998-1, IEC 60383-2, IEC 60383-1, IEC 60305 hoic cac tiéu chuan
twong duong, bao gém cac hang muc chinh sau:

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

- Thi nghiém lyc pha huy co hoc khi udn (Mechanical failing load test).

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

- Thi nghiém dién 4p chiu dung xung sét (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién ap & tan sb ngudn & trang thai udt (Wet power-
frequency voltage tests).

I1.3.3. Bang yéu cu ky thuit chi tiét

Theo yéu cau tai Muc II1.8. Béang dac tinh k¥ thuat cua cac vat tu, thiét bi chao
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thau — Chuong V, E-HSMT.

I11.4. Piu cdt, kep cap nhom

I11.4.1. Yéu cu vé thir nghiém

1. Yéu ciu vé thi nghiém xuit xwéng (Routine test): Cac bién ban thu
nghiém Xuét xuong dugc thuc hién boi nha san xuét trén mdi san phé\m san xuét ra
tai nha san xuat dé chimg minh kha ning dap ung cac yéu cau ky thuat hop dong s&
duoc ndp cho ngudi mua khi giao hang. Céac thtr nghiém phai dugc thuc hién theo
tiéu chuan IEC AS 1154.1 va TCVN 3624-81 hoic tuong duong:

- Kiém tra céc kich thudc

- Kiém tra céac ky hiéu

2. Yéu cau vé thi nghiém dién hinh (Type test): Cac bién ban thir nghiém
dién hinh duogc thuc hién béi mét phong thi nghi€ém doc 1ap trén cac san phrfun
twong tu phai dugc dé trinh trong hd so du thau dé chimg minh kha niang dap tng
hodc cao hon yéu cau cta dic tinh k¥ thuat ndy. Cac thir nghiém nay phai duoc
thuc hién theo tiéu chuan IEC AS 1154.1 va TCVN 3624-81 hoic tuong duong:

- o dién trd tiép xtic (Measurement of contact resistance)

- b6 tang nhiét khi mang dong dinh muc (Temperature rise)

- Thur kha nang chiu dung chu ky nhi¢t (Heating cycle test)

Trong trudng hop thir nghiém dién hinh chi duoc thyc hién béi phong thi
nghiém thir nghiém cua chinh nha san xuat, két qua thir nghiém c6 thé duoc chap
nhén véi diéu kién thir nghiém duge chimg kién hodc chimg nhan boi mot dai dién
dugc Gy quyén tir cac co quan kiém tra qudc té doc 1ap (vi du nhu KEMA, CESI,
SGS, vv...) hodc phong thir nghiém ctia nha san xuat di duoc cong nhan hop 18, boi
mot co quan cong nhan quéc té, dé thuc hién theo tiéu chuan ISO/IEC 17025 tiéu
chuan (Yéu cau chung vé ning luc ctia cac phong thir nghiém va hiu chuan).

Noi dung bién ban thtr nghiém phai trinh bay tit ca cac thong tin nhu tén, dia
chi, chit ky va /hodc con ddu ciia phong thi nghiém, (ii.) cac mau thtr, hang muc
kiém tra, cac tiéu chuan 4p dung, khach hang, ngay thir nghiém, ngay phat hanh, vi
tri tht nghiém, chi tiét thu nghi¢m, phuong phép thu, két qua thtr, so dd mach, vv,
va (iii.) thong s6, loai san phém, nha san xuit, nudc xuat xt, chi tiét ky thuat cua
san pham dugc thir nghiém dé xem xét chap nhan dugc.

I11.4.2. Bang yéu ciu k¥ thuat chi tiét

Theo yéu cau tai Muc II1.8. Béang dac tinh k¥ thuat cua cac vat tu, thiét bi chao
thau — Chuong V, E-HSMT.

IIL5. Kep quai, kep hotline
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I11.5.1. Yéu céu vé thir nghiém

1. Thir nghiém xuit xwéng

C4c bién ban thir nghiém Xuét xuong dugc thuc hién boi nha san xuét trén moi
san pham san xuat ra tai nha san xuit dé chimg minh kha ning dap ung cac yéu cau
k¥ thuat hop dong s& dugce ndp cho ngudi mua khi giao hang. Cac thir nghiém phai
duoc thuc hién theo tiéu chuan IEC AS 1154.1 va TCVN 3624-81 hoidc tuong
duong:

- Kiém tra céc kich thuéc

- Kiém tra céac ky hiéu

2. Thir nghiém dién hinh

Cac bién ban thur nghiém dién hinh dugc thuc hién béi mot phong thi nghi¢m
doc 1ap trén cac san pham twong tu phai dugc dé trinh trong hd so dy thau dé chimg
minh kha ning dap ung hodc cao hon yéu ciu cua dic tinh k¥ thuat nay. Cac tha
nghiém nay phai dugc thuc hi¢n theo ti€u chuan IEC AS 1154.1 va TCVN 3624-81
hoac tuong duong:

- Do dién trd tiép xtic (Measurement of contact resistance)

- B tang nhiét khi mang dong dinh mutrc (Temperature rise)

- Luc kéo tudt day dan theo phuong doc truc (Tensile test)

Trong trudng hop thir nghiém dién hinh chi dugc thuc hién boi phong thi
nghiém thir nghiém cua chinh nha san xuat, két qua thir nghiém c6 thé duoc chap
nhén véi diéu kién thir nghiém duge chimg kién hodc chimg nhan boi mot dai dién
dugc Gy quyén tir cac co quan kiém tra qudc té doc 1ap (vi du nhu KEMA, CESI,
SGS, vv...) hodc phong thir nghiém ctia nha san xuat di duoc cong nhan hop 18, boi
mot co quan cong nhan quéc té, dé thuc hién theo tiéu chuan ISO/IEC 17025 tiéu
chuan (Yéu cau chung vé ning luc ctia cac phong thir nghiém va hiu chuan).

Noi dung bién ban thtr nghiém phai trinh bay tat ca cac thong tin nhu tén, dia
chi, chit ky va / hodc con dau cta phong thi nghiém, (ii.) cac mau thir, hang muc
kiém tra, cac tiéu chuan 4p dung, khach hang, ngay thir nghiém, ngay phat hanh, vi
tri tht nghiém, chi tiét thu nghi¢m, phuong phép thu, két qua thtr, so dd mach, vv,
va (iii.) thong s6, loai san phém, nha san xuit, nudc xuat xt, chi tiét ky thuat cua
san phém duoc thtr nghiém dé xem xét chép nhan duoc

San pham chao khong tuan thi cac yéu cau thir nghiém noi trén s& bi loai.

I11.5.2. Bang yéu cau k¥ thuit chi tiét

Theo yéu cau tai Muc I1L.8. Bang dac tinh k¥ thuat cua céc vat tu, thiét bi chao
thau — Chuong V, E-HSMT.
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I11.6. Piu cap, hop ndi

I11.6.1. Pau cap 24KV ngoai troi

1. Yéu ciu chung

1.1. Ciu tricc

- Loai: Co nguoi, st dung ngoai troi.

- Hop dau cap 24 kV c6 thé dung dé dau ndi ca hai loai cap ngdm 24 kV cach
dién XLPE hay EPR dén thanh cai déng, duong day trén khong va cap ngam.

- Hop déau céap bao gdm:

+ Tat ca cac vat tu can thiét dé khoi phuc lai cac 16p cia cap ngdm nhu 16p
man chin 16i, cach dién, man chin cua cach dién, 16p boc bén trong, 16p boc phan
cach, 10p giap bao vé va 16p vo ngoai nham dam bao cau tric phan dau cép tuong
duong vé6i ciu tric cap duge dau ndi.

+ Chiéu dai ctia phan day tiép dia t6i thiéu 1a 600mm. Tong tiét dién cua cac
day tiép dia t6i thiéu bang tong tiét dién man chan ddng cua cac 13i.

+ Cac vai lam sach va dung méi lam sach.

- Pau cép sau khi ldp dit co thé van hanh ngay sau khi hoan tat lap dat.

- Mdi hop dau dap dugc dong goi trong hop riéng biét. Bén trong hop phai co
danh muc chi tiét trinh bay loai va $6 luong vat tu mdi loai bén trong hop va ban
hudng dan lap dat dau cap.

1.2. Quy cdch kj thudt ciia cdp diing ddu noi

- Loai: 24kV -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? dugc san xuat theo IEC 60502-2.

- Vat liéu lam 15i cap: Pong hodc Nhom (Theo thiét ké).

- Vat liéu cach dién: XLPE.

- Bo day cua 16p cach dién:

+ Pbi vé6i cap 12,7(Uo)/22kV: 5,5 mm.

+ Pbi voi cap 20(Uo)/35kV: 8,8 mm.

2. Yéu cau vé thir nghiém

Thir nghiém dién hinh duoc thuc hién theo IEC 60502-4:2010 (TCVN 5935-
4:2013):

2.1. Trinh tuw thu 1

- Thtr dién 4p AC (4,5U0/5 phut) va/hodc DC (4Uo/15 phit) & diéu kién kho
va uot (AC or DC voltage test and AC (wet) test).

- Thir phong dién cuc bo ¢ 1,73Uo (Partial discharge).



43

- Thur dién ap xung & nhi¢t do cap cuc dai trong diéu kién van hanh binh
thuong (Impulse at maximum cable conductor temperature in normal operation
+5K to 10K).

- Thir chu ky nhi¢t trong moéi trudong khong khi (Heating cycles in air).

- Thtr ngdm nudc (immersion test).

- Thtr phong dién cuc by ¢ nhiét do cap cuc dai trong diéu kién van hanh va
nhiét d0 moi trudng xung quanh binh thuong (Partial discharge at maximum cable
conductor temperature in normal operation and ambient temperature).

- Thur dién ap xung (Impulse).

- Thur dién &p AC ¢ 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.2. Trinh tw thuwr 2

- Thir dién ap AC (4,5U0/05 phit) va/hodc DC (4Uo/15 phit) & diéu kién kho
(AC or DC voltage).

- Thir 6n dinh nhiét d6i voi man chan (Thermal short circuit (screen)).

- Thir 6n dinh nhiét di véi 16i cap (Thermal short circuit (conductor)).

- Thur dién ap xung (Impulse).

- Thu dién ap AC ¢ 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.3. Trinh tu thir 3

- Thir dién ap AC (4,5U0/05 phut) va/hoic DC (4Uo/ 15 phit) & diéu kién kho
(AC or DC voltage).

- Thir 6n dinh nhiét d6i voi man chan (Thermal short circuit (screen)). Hang
muc nay c6 thé thir két hop véi thir 6n dinh dong.

- Thir 6n dinh nhiét d6i véi 16i (Thermal short circuit (conductor)). Hang muc
nay c6 thé thir két hop véi thir 6n dinh dong.

- Thir 6n dinh dong (Dynamic short circuit).

- Thur dién ap xung (Impulse).

- Thur dién &p AC ¢ 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.4. Trinh tw thu 4

- Thir dién ap ¢ 1,25U0/1000h trong méi trudng swong mudi (Salt fog).

- Kiém tra ngoai quan (Examination).

I11.6.2. Pau cap T plug

1. Yéu cau chung
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- C4u truc:

- Loai: Co ngudi, str dung trong nha.

- Hop dau cap goc T-plug loai don dung cho cap mét 161 bao gdm 1 hop dau
cap thang dung cho cap mot 16i va 1 T-plugs dé c6 thé ddu mot cap ngam trung thé
mot 161 vao mot ngan tu dién.

- Hop dau cép thang duoc thiét ké dé khoi phuc lai cac 16p cua cap ngdm nhur
16p man chin 16, cach dién, man chin cta cach dién, l6p dém, 16p giap bao vé va
16p vo nham dam bao cdu trac phan dau cap twong duong véi cau tric cap duoc
d4u ndi.

- T-plug duoc thiét ké dé dau ndi dau cap thang vao ti dién, c6 thé sir dung dé
ndi dugc ca hai loai cap ngdm trung thé man chin bang dong hodc soi dong.

- Mbi hop dau dap goc duge dong goi trong hop riéng biét. Bén trong hop phai
c¢6 danh muc chi tiét trinh bay loai va sd luong vat tu mdi loai bén trong hdp va ban
huéng dan lap dat dau cap goc.

- Quy céch ky thuat cua cdp dung dau ndi: Loai: 24kV-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.

- Vat liéu lam 15i cap: Pong hoac Nhom (Theo thiét ké).

- Vat liéu cach dién: XLPE.

- B§ day cua 16p céch dién:

+ Pbi véi cap 12,7(Uo)/22kV: 5,5mm.
+ Pbi véi cap 20(Uo)/35kV: 8,8mm.

2. Yéu ciu vé thir nghiém

- Thtr nghiém dién hinh duoc thuc hién theo IEC 60502-4:2010 (TCVN 5935-
4:2013):

2.1. Trinh tu thur 1

- Thir dién ap AC (4,5U0/05 phut) va/hoac DC (4Uo/15 phut) (AC and/or DC
voltage).

- Thur phong dién cuc bo & 1,73Uo (Partial discharge).

- Thur dién &p xung ¢ nhi¢t 4o cap cuc dai trong diéu kién van hanh binh

thuong (Impulse at maximum cable conductor temperature in normal
operation+5K to 10K).

- Thir chu ky nhiét trong moi truong khong khi (Heating cycles in air).

- Thtr chu ky nhiét trong moéi truong nude (Heating cycles under water).
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- Thir théo ldp 05 lan (disconnect/connect).

- Thur phong dién cuc bo ¢ 1,73Uo va nhiét do cap cuc dai trong diéu kién van
hanh va nhi¢t d0 moi truong xung quanh binh thuong (Partial discharge at
maximum cable conductor temperature in normal operation and ambient
temperature).

- Thur dién &p xung (Impulse).

- Thur dién &p AC ¢ 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.2. Trinh tu thu 2

- Thu dién &p AC (4,5U0/05 phut) va/hodc DC (4Uo/15 phut) (AC and/or DC
voltage).

- Thir 6n dinh nhiét d6i voi man chin (Thermal short circuit (screen)).

- Thir 6n dinh nhiét d6i voi 16i (Thermal short circuit (conductor)).

- Thir théo lip 5 1an (disconnect/connect).

- Thir dién &p xung (Impulse).

- Thu dién ap AC & 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.3. Trinh tw thur 3

- Thu dién &p AC (4,5U0/05 phut) va/hodc DC (4Uo/15 phut) (AC and/or DC
voltage).

- Thir 6n dinh nhiét d6i voi man chian (Thermal short circuit (screen)). Hang
muc nay c6 thé thir két hop véi thir 6n dinh dong.

- Thir 6n dinh nhiét d6i véi 161 (Thermal short circuit (conductor)). Hang muc
nay c6 thé thir két hop véi thir 6n dinh dong.

- Thir 6n dinh dong (Dynamic short circuit).

- Thtr théo lip 5 1an (disconnect/connect).

- Thir dién &p xung (Impulse).

- Thu dién ap AC & 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.4. Trinh tw thir 4

- Thir thao tac co khi ddi v6i dau cap cé tiép xuc loai truot (operating eye).

- Thur phong dién cuc bo & 1,73Uo (Partial discharge).

- Kiém tra ngoai quan (Examination).

2.5. Yéu cdu khdc
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- Ngoai cac thtr nghiém theo trinh tu nhu quy dinh trén, cac thir nghiém sau
duoc thyc hién trén cac mau phu kién riéng ré:
+ Dién tr& man chin (screen resistance).
+ Dong ro trén man chin (screen leakage current).
+ Dong su ¢b ban dau (fault current initiation).
+ Luc thao tac (Operating force).
+ Diém thtr nghiém dién dung (capacitive test point)

I11.6.3. Pau cap Elbow

1. Yéu chu chung

1.1. Ciu tricc

- Hop dau cap goc Elbow dung cho cap mot 161 bao gom 01 hop dau cap thang
va 1 elbows dé dau mot cap ngam trung thé mot 18i vao mot ngan ta dién.

- Hop dau céap thang dugc thiét ké dé khoi phuc lai cac 16p cua cap ngam nhur
16p man chin 16i, cach dién, man chin cua cach dién, 16p boc bén trong, 16p boc
phan cach, 16p giap bao vé va 16p vo ngoai nham dam bao cau tric phan dau cap
tuong duong véi ciu trac cap duge dau ndi.

- Loai: Co ngudi, co ndng, st dung trong nha.

- Elbow duoc thiét ké dé dau ndi dau cap thing vao tu dién.

- Mbi hop dau dap goc duge dong goi trong hdp riéng biét. Bén trong hop phai
c6 danh muc chi tiét trinh bay loai va ) lugng vat tu mdi loai bén trong hop va ban
huéng dan lap dat dau cap goc.

1.2. Quy cdch kj thudt ciia cdp diing ddu noi

- Loai: 24kV -3x25, 3x35, 3x50mm?, 1x25, 1x35, 1x50mm? duogc san xuit
theo IEC 60502-2.

- Vat liéu lam 15i cap: Pong

- Vit liéu cach dién: XLPE, EPR

- B§ day cua 16p céch dién:

+ Dbi voi cap 12,7(Uo)/22kV: 5,5mm.
+Pbi v6i cap 20(Uo)/35kV: 8,8mm.

- Lop giap: Theo IEC 60502-2.

2. Céc yéu ciu vé thir nghiém dién hinh

Thir nghiém dién hinh duoc thuc hién theo IEC 60502-4:2010 (TCVN 5935-
4:2013):

2.1. Trinh tw thir 1

- Thr dién ap AC (4,5U0/05 phut) va/hoac DC (4Uo/15 phut) (AC and/or DC
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voltage).

- Thir phong dién cuc bo ¢ 1,73Uo (Partial discharge).

- Thur dién ap xung & nhi¢t do cap cuc dai trong diéu kién van hanh binh
thuong (Impulse at maximum cable conductor temperature in normal operation
+5K to 10K).

- Thr chu ky nhiét trong moéi truong khong khi (Heating cycles in air).

- Thur chu ky nhiét trong moéi truong nudc (Heating cycles under water).

- Thtr théo lip 05 1an (disconnect/connect).

- Thir phong dién cuc bd & 1,73Uo va nhiét d cap cuc dai trong diéu kién van
hanh va nhi¢t d0 moi truong xung quanh binh thuong (Partial discharge at
maximum cable conductor temperature in normal operation and ambient
temperature).

- Thir dién &p xung (Impulse).

- Thu dién ap AC & 2,5U0/15 phut (AC voltage).

- Kiém tra ngoai quan (Examination).

2.2. Trinh tw thuwr 2

- Thu dién ap AC (4,5U0/05 phut) va/hodc DC (4Uo/15 phut) (AC and/or DC
voltage).

- Thir 6n dinh nhiét d6i voi man chan (Thermal short circuit (screen)).

- Thtr 6n dinh nhiét ddi vé6i 16i (Thermal short circuit (conductor)).

4. Thir thao lap 5 1an (disconnect/connect).

5. Thtr dién ap xung (Impulse).

6. Thur dién ap AC ¢ 2,5Uo0/15 phut (AC voltage).

7. Kiém tra ngoai quan (Examination).

2.3. Trinh tw thur 3

- Thir dién ap AC (4,5U0/05 phut) va/hoac DC (4Uo/15 phut) (AC and/or DC
voltage).

- Thtr 6n dinh nhiét d6i v6i man chan (Thermal short circuit (screen)). Hang
muc nay c6 thé thir két hop véi thir 6n dinh dong.

- Thir 6n dinh nhiét di voi 18i (Thermal short circuit (conductor)). Hang muc
nay co thé thir két hop véi thir on dinh dong.

- Thtr 6n dinh dong (Dynamic short circuit).

- Thir théo lip 5 1an (disconnect/connect).

- Thur dién ap xung (Impulse).

- Thur dién &p AC ¢ 2,5U0/15 phut (AC voltage).
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- Kiém tra ngoai quan (Examination).
2.4. Trinh tu thir 4
- Thr thao tac co khi ddi v6i dau cap c6 tiép xuc loai truot (operating eye).
- Thtr phong dién cuc bd ¢ 1,73Uo (Partial discharge).
- Kiém tra ngoai quan (Examination).
2.5. Yéu cdu khdc
- Ngoai cac thtr nghiém theo trinh tu nhu quy dinh trén, cac thr nghiém sau
duoc thyc hién trén cac mau phu kién riéng ré:
+ Dién tr& man chin (screen resistance).
+ Dong rod trén man chin (screen leakage current).
+ Dong su ¢d ban dau (fault current initiation).
+ Luc thao tac (Operating force).
+ Piém thir nghiém dién dung (capacitive test point).
I11.6.4. Bang yéu ciu ky thuit chi tiét
Theo yéu cau tai Muc II1.8. Bang dac tinh k¥ thuat cua céc vat tu, thiét bi chao
thau — Chuong V, E-HSMT.
II1.7. Cac vat tu thiét bi con lai
II1.7.1. Béng yéu cau ky thudt chi tiét
Theo yéu cau tai Muc II1.8. Bang dac tinh k¥ thuat cua céc vat tu, thiét bi chao
thau — Chuong V, E-HSMT.
I11.8. Bang diic tinh ky thuit ciia cac vt tw, thiét bi chao thau
Yéu cau Nha thau dién day du tat ca cac thong sb trong cot "Cam két cua Nha
thau" trong céc bang tai file exel dinh kém va phai c¢6 day du céc tai liéu (type test,
catalogue, ban v& hodc cac tai liéu twong duong,...) chimg minh thong sé ky thuét
da cam két.
I11.9. CAc yéu cau khac
I11.9.1. Yéu cau Ky thut chi tiét d6i véi vat liéu xay dung
1. Xi mang
- Dung xi mang PC30 do cic nha may san xuét cé uy tin, c6 chat lugng tot
trong nude san xuat theo TCVN 2682:2020 hoic twong duong.
- Trudce khi st dung Nha thau phai trinh bén A chtng nhin vé ngudn gbc,
chung loai va cac két qua thir nghiém theo TCVN 16 xi ming dung cho goi thau.
Khi duoc bén A chap thuan méi dugc sir dung. Cam Nha thau tu ¥ thay doi ching
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loai xi ming, hodc dung xi ming c6 thanh phan khac véi loai xi ming d6 duoc
dung trong hdn hop thir cdp phdi trude do.

- Tét ca khéi luong xi ming trong goi thau phai duoc mua cling mot ngudn
va nguodn cung cip ndy phai duoc ghi 16 trong HSDT va dugc bén A chip thuan.

2. Cat bé tong

- Dung cat vang theo tiéu chudn TCVN 7570:2006 hoic twong duong.

- Ngudn cung cap cat phai dugc ghi rd trong HSDT va dugc bén A chip thuan
v6i yéu cau cat phai dugc ldy tir noi c6 ngudn cung cip cat pham chét tét, ¢ hat
déu din, du vé khéi luong theo tién do trong sudt qua trinh thi cong.

- Cat bé tong co ¢& hat 16n nhét 12 4,2 mm.

3. Da tron bé tong

- P4 dam theo tiéu chuan TCVN 7570:2006 hoic twong duong.

- Quy cach, kich c& ting loai st dung dung theo ban vé thiét ké.

- Nguén cung cdp da dam phai dugc ghi rd trong HSDT va duge bén A chip
thuan véi yéu cau da phai dugc ldy tir noi c6 ngudn cung cap pham chat tét, c& hat
déu dan, da vé khdi lugng theo tién do trong subt qua trinh thi cong.

4. Thép xay dung

- Dung thép hinh, thép tron can néng do cac nha may thép cé uy tin, co chit
lugng tot trong nude san xuat theo TCVN 5709:2009 hodc twong duong.

- Nha thau phai néu rd trong HSDT ngudn gdc xuat xir, ma hiéu timg loai thép
stt dung cho goi thau ndy kém theo chung chi chit luong ho ISO, két qua thir
nghiém (type test) thép xay dung.

5. Yéu ciu vé trinh ty thi cong, lip dat

- Yéu cau nha thau phai sir dung bién phap thi cong hotline vé&i vi tri co thé
thuc hién thi cong va chi phi dugc hiéu d3 nam trong gia du thau.

- Nha thau phai tinh toan thoi gian mat dién khi thi cong cong trinh. Phai dam
bao thoi gian mat dién khong vuot phuong an thi cong ctia nha thau (dé dam bao
chi s6 d6 tin cdy SAIDI cta ludi phan phdi).

5.1. Gidi téa phat quang hanh lang phuc vu thi cong

- Viéc giai téa hanh lang an toan phai tuan theo Nghi dinh 14/2014/ND-CP
ngady 26/02/2014 cua Chinh phi quy dinh chi tiét va hudng din thi hanh mot s6

diéu cua Luat dién lyc vé bao v€ an toan cong trinh ludi dién cao ap.
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- Ngoai trur viéc dén bu dién tich chiém dit vinh vién, cac loai cay cao va hoa
mau, nha & va cong trinh trong hanh lang tuyén theo quy dinh, cic cdy cao ngoai
hanh lang c¢6 kha nang dd vao day dan (do chu dau tu thue hién), nha thau phai chiu
trach nhiém dén bu moi thiét hai do viéc thi cong cac hang muc gay ra.

5.2. Dinh vi cong trinh

- Trudc khi thi cong, Bén A sé& ban giao coc médc va coc tim chii yéu cia cong
trinh. Sau khi nhan ban giao, Nha thau c6 trach nhiém dong thém nhiing coc phu
can thiét cho viéc thi cong, nhét 1a nhimg chd dic biét nhu thay doi d6 déc chd
duong vong, noi tiép giap dao va dip... Nhitng coc mdc phai dugce din ra ngoai
pham vi anh huéng ctia xe may thi cong va phai dugc bao vé chu déo dé c6 thé
nhanh chong khoi phuc lai nhitng coc mdc chinh dung vi tri thiét ké khi can kiém
tra.

- Yéu cau cla cong tac dinh vi, dung khuon la phai xac dinh dugce chinh xéac vi
tri tim, truc cong trinh, chan mai dat dap, mép dinh mai dat dao.

- Nha thau phai sir dung may trac dia dé dinh vi cong trinh va phai c6 bo phan
trac dac thuong truc ¢ cong trudng véi di cac dung cu can thiét dé theo ddi, kiém
tra tim coc mdc cong trinh trong sudt qua trinh thi cong.

5.3. Ddnh gid mdt bang thi cong

- Trudc khi dy thau, Nha thau can xem xét, tham quan tuyén duong day dé
nghién ctru, danh gia hién trang ciia mit bang cong trudng, diéu kién ty nhién,
duong van chuyén vat li¢u, cac cong trinh lan can va cac yéu td khach quan, anh
huong dén gia chao thau, sau nay khoéng dugc doi hoi thém céac chi phi phat sinh do
nhimg diéu kién ty nhién, hién trang cta cong trudng gy nén.

- Nha thau hoan toan chiu trach nhiém vé moi bién phap an toan va tai nan lao
dong xay ra (néu co) trong giai doan chuan bi va thi cong cho dén khi nghiém thu
ban giao cong trinh.

- Nha thau phai bdi thudng céc thiét hai trong qué trinh thi cong cho ddi tuong
bi hai do nguyén nhén thi cong gay ra.

5.4. Duwong vin chuyén co gii

- Nha thau c6 trach nhiém xin phép sir dung nhitng dudng cong cong hién co.
Moi sira chira can thiét cho cac con dudng nay dung cho viéc xay dung dudng day

do Nha thau thyc hién bﬁng von ctia minh.
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- Toan bd chi phi cho phan bdi thuong hu hong cau dudng (truong hop sir
dung cdu duong hién hiru) Nha thau phai dua vao gia chao thau va s& dugc khoan
gon (khong phai nghiém thu khéi luong).

5.5. Cong tic vdn chuyén

- Trudc khi van chuyén, nha thau phai chuan bj diy du phuong tién va nhan
luc phu hop voi loai vat tu cin van chuyén. Pong thoi nha thau phai kiém tra, khao
sat tinh trang cac tuyén duong van chuyén dé c6 bién phap van chuyén phu hop.

- Day dan va cap ngam phai dugc van chuyén & tu thé lan (tu thé thang dung).

- Cach dién khi van chuyén phai duoc gitr nguyén kién, tranh van chuyén
chung v&i cac vt rin khac c6 kha nang gay va dap, hu hong.

- Céc loai thiét bi dién khac phai duoc van chuyén va bdc d theo dung hudng
dan cta nha ché tao, khong duoc dé xay ra hu hong va thét lac.

5.6. Dao, dip dit mwong cdp

- Bién phap to chuic thi cong dao dap muong cap do Nha thau tu Iya chon va
duoc su chép nhan cua bén A.

- Viéc dao, dip dat muong cap phai duoc tién hanh phu hop véi TCVN 4447-
1987, Nha thau c6 trach nhiém dam béo 6n dinh cta cac mai déc va an toan cho
nguoi, thiét bi céng trinh ... trong qua trinh thi cong.

- Hinh dang, kich thudc va cao do ctia muong cap phai theo ding thiét ké va
phai dugc nghiém thu truéce khi chuyén budc thi cong. Mit bang day muong cap
phai duoc don sach, biang phang va kho rao.

- Viéc lap dat muong cap chi duoc tién hanh sau khi bé tong da dugc bao
dudng du thoi gian quy dinh. Do chit cua dat dip phai dung theo yéu cau thiét ké.
Nha thau phai chiu todn bo trach nhiém vé viéc chuyén budc thi cong khi cong tac
dao mong chua dugc nghiém thu.

5.7. Vat liéu dung cho bé tong

a. Xi mang

- Xi ming dung d¢é thi cong phai phy hop véi yéu cau tidu chuan hién hanh.

- Xi ming can phai giif tai hién trudng trong diéu kién phu hop. Bao xi mang
phai dugc cach nude va thoang khi trén san cach miat dat khong nhé hon 300mm va

phai c6 bién phap phong chéng cac huy hoai cua thoi tiét hay cac nguyén nhéan
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khac. Bat ctr phan xi ming nao khong dam bao chit lugng can phai chuyén ngay ra
khoi cong truong va thay thé bang xi mang khac, nha thau phai chiu kinh phi nay.

- Tai moi thoi diém, Nha thau phai cung cap cac ching chi xac nhan chat
lwong cia xi mang dung cho cong trinh dam bao céc tiéu chuin yéu cau trong thoi
gian sir ung, chimg nhan nay do mdt co quan c6 du tu cach phap nhén cap.

b. Cot liéu

b.1. Yéu ciu chung

- Quy dinh nay gdém nhiing yéu cau cho cbt liéu thd va tinh dé san xuét bé
téng, cac cbt lidu dugc ldy tir tw nhién: Pa dam phai tuan theo yéu cau TCVN
1771-87.

- C6t lidu phai sach, khong ban boi cac tap chit 1am anh huong dén chat lugng
bé tong nhu: quing sit, mudi sulfat, can xi, magenium, khéng 1an vo nhuy@én thé.

- Cong tac kiém tra phai dugc tién hanh déu dan trong sudt qua trinh giao nhan
vat liéu. Nha thau phai c6 céac sang tiéu chuan va cac thiét bi kiém tra tai hién
truong.

- Tt ca cac cbt lidu phai cimg, 10 va c6 kich thude cac canh dong déu nhau.

b.2. Cét licu thd

- Cbt lidu thd (d4 dam) dung trong cong tac bé tong phai tudn theo yéu ciu

tiéu chuan hién hanh,
- C6t liéu tho can cap phdi dé phu hop véi bat cir loai cbt lidu nao.
b.3. Cét liéu tinh

- Cét liéu tinh c6 thé co ngudn gbe ty nhién hay nhan tao.

- Cac loai cot lidu bi loai bo nhat thiét phai chuyén khoi cong truong.

c. Nudc

- Nudc dung cho cong trinh phai sach khong co céac tap chat hay chat gay hai.

- Nuéc dung dé tron va bao dudng phai dam bao cac yéu cau theo tiéu chuan
hién hanh.

- Nha thau phai tuan theo cac phé duyét ciia K su Chi dau tu vé& ngudn nudc
dung cho san xuat va phai tién hanh céc thi nghiém can thiét ma K§¥ su yéu cau.

- Nudc phai duoc kiém tra thuong xuyén trong qua trinh st dung. Khi thay

doi ngudn cap nude nha thau phai dé€ trinh cac tai li€u thi nghiém ching té nguén
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nudc mdi thod man cac yéu cu ky thuat va chi duoc st dung khi cé thoa thuan
bang van ban caa Chu dau tu.

d. Cat

- Cat dung cho bé tong do nha thau cung cip. Cat ding do bé tong phai thoa
mén cic yéu cau cta tiéu chuan hién hanh.

- Cat 1am c6t liéu phai 1a cat vang, khong chira cac manh da v& hodc soi,
khong 14n céc tap chat hitu co hodc cac chat gay hai khac.

- Cat dung loai c6t liéu cho bé tong c6 c¢& hat 10n nhét 1 4,2mm.

- Cat dung lam cdt liéu cho vira xay c6 ¢d hat 16n nhét 13 1,2mm.

e. Cop pha

- Cbp pha can duoc thiét ké va thi cong dam bao d6 ctmg, 6n dinh dé thao lap,
khong gay kho khan cho viée dit cot thép, dd va dam bé tong.

- Cop pha phai dugc ghép kin, khit & khéng 1am mat nude xi mang khi d6 va
dam bé tong. Cop pha can duoc gia cong, lap dung phai dung hinh dang va kich
thudc cta két cau theo quy dinh thiét ké.

- Vat liéu cbp pha phai sit dung bang van khuon thép, van ép cong nghiép
hoac nhya composit.

- Céc tAm cdp pha phai duogc rira sach trude khi d6 bé tong. Mt trong caa cop
pha phai u6t hoan toan.

5.8. Bé tong

a. Yéu cdu chung

- Nha thau phai tién hanh cong tic bé tong theo dung nhitng yéu cau cua tiéu
chuén hién hanh

- Méc bé téng phai dugc co quan cd di tu cach phap nhén thiét ké cip phdi va
thi nghiém mau bé tong

- Cudng do bé tong yéu cau 1a cuong d6 chiu nén 28 ngay tinh tir khi d6 bé
tong theo két qua thi nghiém trén mAiu thir cua bé tong san xuat.

- Phuong phap thu cuong do bé tong tuan theo TCVN 3118:2022, TCVN
3119:2022

- Nha thau khong dugc phép d6 bé tong khi Chu dau tu chua duyét vat lidu.

b. Cdp phoi va kiém tra cap phéi
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- Nha thau phai thué va chiu kinh phi dé cac phong thi nghiém thiét ké cip
phéi va kiém tra mau. Trudc khi st dung cp phdi phai dugc K§ su Chu dau tu phé
duyét.

- Trude khi tinh toan cdp phdi phai tién hanh cac thi nghiém theo cac tiéu
chuén tuong tng.

- Hon hop bé tong duge tinh toan va kiém tra theo tiéu chuan TCVN 4453-95

- Cap phéi mé tron: Xi ming va mdi kich ¢& cua cbt liéu phai dugc tinh bang
trong luong. Nudc phai duoc tinh bang trong luong hay thé tich. Luong nude do
khong duoc vuot qua 1% ) luong nudc can thiét cho mé tron.

c. Tron bé tong tai cong truong

- Bé tong can duoc tron ding muc dich str dung, duyét cong suét mé tron, thiét
bi tron, cach do xi mang va cot licu.

- May tron phai dung kich ¢& va s6 lugng dam bao dé hoan thanh cong viéc.
Nha thau can dam bao du nhiing phu ting dé may tron hoat dong tot theo yéu cau.
K§ su Chil dau tu c6 thé kiém tra lién tuc dé xac dinh d6 chinh xac cta thiét bi
trong tram trQn.

- Thiét bi tron phai dugc dinh cd mot cach can than, chinh xac va ro rang theo
ty I¢ cua cac thanh phén tron nhu d6 dinh trong nhiing lan tron thir nghiém c6 duoc
mé bé tong chuan ngay trong lan tron dau tién. Thiét bi do phai dugc bd tri tai noi
c6 thé tranh duoc tac dong cua thoi tiét hodc diéu kién 1am viéc.

- Thiét bi phai dugc van hanh theo huong din cua nha ché tao va bao dudng,
dic biét dbi v6i bo phan quay cia thing tron trong thdi gian 1am viée vv... Mdi meé
phai duoc tron dén khi bé tong déu mau, déo va khong qua 2 phut, thoi gian do
dugc tinh tir khi nap xong xi ming va cbt lidu vao thing tron.

- Nuéc phai duoc dua vao tir tir khi thung tron dang quay. T4t ca nudc cho
mot meé tron phai duoc cho vao xong mot phan tu thoi gian tron troi di. Nha thau
can tuan theo hudng dan k¥ thuat d6i voi moi may sir dung.

- Bat ky mé bé tong nao qua nhio hoic qua kho khong dam bao cho viéc ddm
hoan chinh déu loai bé. May tron sé& phai lip dong ho va chudng bao hiéu dé dam
bao thoi gian tron chinh xac. Luong tron trong mot mé khong duoc quéa cong suat

cua may tron.
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- Toan bd mé tron phai d6 ra hét trude khi nap vat liéu ciing cho mé tron mai
vao thung tron. TAt ca thiét bi, hop do, bang diéu khién vv... can phai duoc lam
sach sau mdi ca hodc ngay lam viéc.

d. Thi nghiém

- Viéc kiém tra va thi nghiém ¢ cong truong hodc trong phong thi nghiém can
duoc thyc hién dudi sy gidm sat cua Ky su Chu dau tu hodc nguoi dai dién dugc uy
quyén.

- Viéc thtr xi mang va cbt licu phai dugc tién hanh dé dam bao chat lugng nhu
yéu cau.

- Nha thiu can c6 day du ¢ cong trudng cac loai khudn thép mau can thiét va
thiét bi bao dudng miu bé tong.

- S6 mau thi nghi¢m bé tong thyc hi¢n theo muc b, c va d diém 7.1.7. khoan 7
“Kiém tra va nghiém thu” cua tiéu chuan TCVN 4453:1995 - Quyén VII.

5.9. Cot thép

a. Yéu cau chung

- Trir nhitng diéu dic biét con tat ca cac thép chiu luc déu phai tudn theo tiéu
chuan Két cau bé tong ct thép TCVN 5574:2018 va Thép cbt bé tong can nong —
TCVN 1651-2018

- Khi méc va chung loai thép chiu luc khong c6 gi ddc biét thi nhitng yéu cau
d6i voi thép duong kinh <14 mm phai ¢ gidi han chay nho nhat 1a 2100 kg/cm?2 va
v6i thép duong kinh >14mm c6 gidi han chay nho nhat 1a 2700 kg/cm2.

- K§ su Cht ddu tu co thé yéu cau Nha thau cung cip cac mau thir bat ky lac
nao, c6 thé chon lya bat ky loai thép nao dé dua vao thir. Cac mau thtr phai kiém
dinh & nhimg co quan c¢6 di chic ning va tham quyén. Chi phi d6 do Nha thau
chiu.

- Thép budc phai bang thép mém véi duong kinh nhé nhat 13 0,6 mm hodc
thép dan hoi trong trudng hop can thiét dé tranh sai léch cot thép trong khi d6 bé
tong.

- C6t thép dung trong két ciu bé tong phai thoa man cac yéu cau cua thiét ké.
Néu c6 sy thay doi c6t thép so voi thiét ké (vé nhom, sd hiéu va duong kinh cua cbt

thép) hodc thay dbi cac két ciu neo gitt, phai duoc su dong ¥ cua K§ su Chu dau tu
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tuan theo cac quy dinh duéi day: C6t thép phai c6 bé mat sach, khong co bun dat,
dau m&, son bam dinh vao, khong co V:fly sat, khong dugc sut seo.

- Cot thép bi bep, bi giam dién tich mat cat do cao gi, lam sach bé mat hodc do
nguyén nhan khéac gay nén khong dugc qua gidi han cho phép 1a 2% duong kinh.

- Trude khi gia cong, cdt thép phai dugc nin thing, d6 cong vénh con lai
khéng dugce vuot qua sai sé cho phép trong bang 5 diéu 3.20 ctia quy pham TCVN
4453-95.

- Khéng dugc quét nudc xi mang 1én cbt thép dé phong gi trude khi d6 bé
tong. Nhitng doan cbt thép cho dé thira ra ngoai khéi bé tong d6 1an trude phai lam
sach bé mit, cao hét vita xi mang dinh bam trudc khi dd bé tong lan sau.

- C6t thép can phai duoc cat gitt dudi mai che va xép thanh déng phan biét
theo s6 hiéu, duong kinh, chiéu dai va ghi ma hiéu dé tién viéc st dung. Trudng
hop phai xép cot thép ¢ ngoai troi thi ké mot dau cao va mot dau thap trén nén
cting khong c6 c6 moc. Pong cdt thép phai ké cao hon mit nén it nhat 13 30cm.

b) Gia céng, van chuyén, ldp dit cot thép

- Gia cong cot thép theo dung thiét ké va thoa man yéu cu cia TCVN4453-
95.

- Khi van chuyén cét thép va cac thanh phan, phai 4p dung cac bién phap
chdng an mon, bién phap chéng dap va 1am bién dang cot thép.

- Lap dit cot thép theo quy dinh trong ban vé thiét ké. Trong qua trinh lap dat
phai c6 sy kiém tra, nghiém thu timg budc ctua Ky su giam sat Cha dau tu.

5.10. Néi dat

- Hé théng ndi dat duogc thue hién theo quy dinh cua thiét ké.

- Vi tri néi dat cta cot, day chdng sét duoc thuc hién phu hop véi thiét ké va
dién tré suat cua timg khu vuc tuyén duong diy di qua. Pién tré nbi dat phai dam
bao theo quy pham hi¢n hanh.

- Trude khi 14p dat cac vi tri tiép dia, nha thau phai kiém tra cac mdi han. Néu
¢6 moi han bi bong, nirt phai han lai méi dugc lép dat

- Lap dét ranh tiép dia phai lap timg 16p 20cm, tudi nude, ddm chit. Sau do
mi tiép tuc 1ap 10p tiép theo.

5.11. Cit dién ddu noi, cdit dién thi cong

- Nha thau c6 trach nhiém xin cat di¢n dé thuc hién cong tac thi cong, dau noi
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c6 lién quan t6i ludi dién c6 cip dién ap tir 0,4 kV.

- Moi thiét hai do viéc cham tra dién do thi cong gy ra, nha thau phai boi
thuong thiét hai cho Pon vi Quan ly van hanh ludi dién.

5.12. Nghiém thu, chay thu, ban giao

- Nha thau phai trién khai nhat ky thi cong dién tir va bién ban nghiém thu
dién tir trén phan mém Quan 1y Pau Xay dyng (IMIS) - Tap doan Dién luc Qubc
gia Vit Nam.

- Nha thau phai chuan bi day du cic hd so phuc vu cong tac nghiém thu
chuyén giai doan, nghiém thu dua cong trinh vao sir dung theo quy dinh: Ban vé&
hoan cong, bién ban nghiém thu timg phan, bién ban thi nghiém....

- Nha thau cir dai dién tham gia cac budc nghiém thu theo quy dinh.

- Nha thau chuan bi nhan luc, phuong tién phuc vu cho viéc nghi¢m thu dong
dién, xtr Iy sy ¢b (néu c6) va cac yéu cau khac ctia hoi dong nghiém thu.

- Nha thau tham gia tryc trong thoi gian nghiém thu dong dién.

6. Yéu cau vé ATLD, vé sinh méi trwong, phong chong chay no

- Nghi dinh s6 06/2021/NB-CP ngay 26 thang 01 nim 2021 ctia Chinh phu
quy dinh chi tiét mot sd ndi dung vé quan 1y chat luong, thi cong Xay dung va bao
tri cong trinh xay dung.

- Nha thau phai tudn thii cic quy dinh vé an toan lao dong cho ngudi va thiét
bi d6i voi timg ndi dung cong viée trong sudt qua trinh xay lap.

- Nha thau phai chiu trach nhiém ddi véi bat ky tai nan va hu hong nao xay ra
trén cong truong do khong dam bao an toan lao dong gay ra.

- Nha thau phai thuc hién cong tac an toan lao dong, vé€ sinh modi truong,
phong chdng chay nd trong giai doan chuan bi va thi cong cho dén khi nghiém thu
ban giao cong trinh va hoan toan chiu trach nhi€ém khi c6 tai nan lao dong xdy ra
hodc cac van dé khac c6 lién quan dén cong tac an toan lao dong, v¢ sinh moi
truong, phong chdng chay nd. Chi phi cho cac phan viéc trén duogc tinh trong don
gia dy thau.

- Nha thau phai d¢é trinh trong E-HSDT bién phap dam bao an toan lao dong,
vé sinh moi trudng, phong chéng chay nd cu thé va phi hop véi goi thau nay.

7. Bién phap huy dong nhén lwc va thiét bi phuc vu thi cong

- Nha thau phai chiu trach nhiém cung cép cac trang thiét bi, phuong tién,
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nhan luc cha chét va lao dong cling nhu bao hd, an toan can thiét cho thi cong.

- Nha thau phai d¢ trinh trong E-HSDT:

+ Danh sach can bd chu chdt, kém theo cac tai liéu chimg minh ning lyc,
kinh nghiém ctia can bo chu chét theo quy dinh cia HSMT.

+ Bién phap to chirc, huy dong nhan lyc thi cong goi thau, kém theo Biéu
d6 thanh ngang vé tién d6 thi cong va huy dong nhéan luc theo ting giai doan thi
cong chi tiét.

+ Bang ké thiét bi, tién d6 huy dong thiét bi phuc vu cho thi cong goi thau,
keém theo cac tai liéu theo quy dinh cuia HSMT.

- Trude khi thi cong, Nha thau phai dé trinh cho dai dién Chu dau tu day dua,
chi tiét vé chuong trinh, ké hoach thi céng, bao gdm ca sb luong ching loai thiét b
s€ str dung.

- Chu dau tu c6 quyén quyét dinh bo hay thay thé nhimg thiét bi hodc bd phan
tho nao ma cho 1a khong phu hop véi cong viée thi cong.

8. Yéu ciu vé bién phap td chirc thi cong tong thé va cic hang muc

- Trong HSDT, Nha thau phai lap va dé trinh bién phap t6 chirc thi cong tong
thé, bién phép thi cong cac hang muc chi tiét cho cong trinh.

- Noi dung Bién phap t6 chirc thi cong phai dap tmg yéu cau: co so do tong thé
mit bang thi cong cong trinh va so do b tri kho bai, luc luong thi cong (bao gdbm
bd chi huy diéu hanh thi cong, cac to ddi thi cong); phan cong rd nhiém vy, khoi
luong cong viéc thuc hién cua tung bd phan; trinh ty thi cong, bién phap thi cong
va tién d6 thuc hién timg hang muc chi tiét dap tmg cac yéu cau duoc quy dinh tai
chuong VII cua HSMT; chirc ndng, nhi¢m vu va mbi quan hé cong viéc gifra cac
don vi, cac bo phan ctia nha thau; mdi quan hé trong diéu hanh, giai quyét cac cong
viéc véi bén A.

9. Yéu cau vé hé thong kiém tra, giam sat chat lwong ciia nha thiu

- Nha thau phai c6 hé théng kiém tra, giam sat chat luong cong trinh theo quy
dinh cua Luat Xay dung.

- Trong HSDT, Nha thau phai lap va dé trinh hé thong kiém tra, gidm sat chat
luong cong trinh dap Gmg yéu cau:

+ Néu 16 quy trinh kiém tra, giam sat chét lugng cong trinh phu hop voi géi

thau nay.
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+ Co dﬁy du co s& vat chit, trang thiét bi va nhan luc thuc hién viéc kiém
tra, giam sat chat lugng cong trinh.

- Cac cong viéc thuc hién trong khi kiém tra, giam sat chét lugng cong trinh
ctia nha thau phai thong bao cho bén A biét va c6 sy chimg kién cua Tu van giam
sat cua chi dau tu. HO so tai liéu ghi nhan két qua kiém tra, giam sat chat luong
cong trinh ctia nha thau phai duoc sir dung dé nghiém thu nodi bd va 1a mot trong
nhimg ho so nha thau trinh bén A khi nghiém thu cong viéc hoan thanh, nghiém thu
giai doan va nghiém thu cong trinh hoan thanh.

10. Nghiém thu hé thong tiép dia c6 sir dung GEM

- Truodce khi thi cong rai bot GEM can do gia tri dién tro tiép dia dé 1am co so
kiém tra hiéu qua cua viéc bo sung bot GEM.

- Kiém tra khi giao GEM dén cong trinh: Can bd cua don vi quan 1y A, co
trach nhiém kiém tra, 1ap bién ban xac nhéan cac yéu cau dudi day:

+ Gidy chimg nhan CO, CQ, packing list.

+ S0 16 ghi trén bao bi phai dung nhu trong ho so.

+ Mau sic vat liéu phai dung theo ho so ghi.

+ Trong lugng bao gidng nhu hd so ghi.

+ Néu GEM dép ung yéu cau ky thuat thi Tu van giam sat (TVGS) hién
truong ky va ghi vi tri st dung vao tirng bao GEM méi dugce phép st dung.

+ Bén A sé& gifr lai 01 bao miu cua ting 16 hang dé kiém tra thir nghiém
trong truong hop can thiét.

- Kiém tra trong qua trinh thi cong:

+ Puc miu GEM dé thtr cudng d0 nén tai cong truong theo TCVN
3121:2003 (theo phuong phap thir nghiém cua vira trong xay dung).

+ Pao muong tiép dia dung theo thiét ké.

+ Yéu cau 1am khudén d6 GEM ding kich thudc thiét ké.

+ Trong qua trinh rai GEM phai pha nudc dung theo yéu cau ki thuat.

+ Rai GEM phai ding theo yéu cau ky thuat va phuong an thi cong duoc
phé duyét.

+ Sau khi rai GEM xong cong tac lap dat, dam, tudi thém nudc theo quy

dinh cua nha cung cap.
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+ Cac bao bi dung GEM sau khi rai xong phai dugc TVGS dém lai sb
luong voi day du chir ky trén timg bao bi va thu hoi giir lai cho nghiém thu hoan
thanh hang muc cong viéc.

Muc 2. Ban vé: Kem theo E-HSMT.

Muc 3. Kiém tra va thir nghiém

- Nha thau phai tinh toan cac chi phi kiém tra va thir nghiém nay trong gia du
thau, Pon vi thi nghiém mau 1 co quan do ludng chét lwong Nha nude hodc don vi
thi nghiém c6 uy tin dugc Chu du tu chip thuin.

- Cac ching loai thiét bi phai co bién ban thir nghiém mau do don vi thi
nghiém doc 1ap, uy tin thuc hién.

- Toan bo céc thiét bi phai co bién ban thir nghiém xuat xuéng ctia nha san
xuat. Céc tinh ning k¥ thuat chinh va quan trong cua thiét bi phai c6 tai liéu k¥
thuat ching minh.

- Trudc khi lap dit, van hanh, PCTN sé tién hanh thi nghiém cac thiét bi theo
yéu cau k¥ thuat quy dinh trén, dam bao van hanh an toan.

I. Day dan va cap dién

- Hang hoa cung cép s€ duoc thur nghiém bo1 Pon vi thi nghiém ddc 1ap dugce
Chu dau tu chip thuan. S luong hang mau va kich ¢& hang miu phai theo quy
dinh ctia Pon vi thi nghiém; mau dé thu nghiém s& dugc thuc hién tai kho cua Nha
thau trudce su chimg kién cta Chil dau tu va Nha thau. Tét ca cac chi phi lién quan
t&i viée kiém tra trén s& do Nha thau chiu cu thé nhu sau:

- Ngay sau khi ky hop déng, don vi mua hang phai cung cdp ban sao hop dong
mua sam cac thong s6 ky thuat va ) luong, chung loai hang héa cho don vi thi
nghiém theo quy dinh.

- Chi duoc tién hanh ldy miu xac xuét khi bén ban di tap két day du 100%
hang hoa. Sau khi 14y miu cidc mau déu phai dugc dan tem nién phong dung theo
quy dinh, co thé tién hanh viéc van chuyén va giao nhan tam thoi dén kho/cong
trinh cta don vi mua saim. Viéc giao nhan chinh thirc, boc g& niém phong, ban giao
cho don vi thi cong chi duoc tién hanh sau khi c6 thong bao thi nghiém dat yéu cau
cua don vi thi nghiém. Viéc léy mau, dan tem niém phong do don vi thi nghi¢m
truc tiép thuc hién. Tem nién phong do don vi thi nghiém in an, phat hanh va quan
ly. MAu tem phai dam bao bén chirc khong bi bong troc trong qué trinh van chuyén.

- Tét ca cac ching loai day va cap dién dugc trai qua cac budc kiém tra thu
nghiém sau day:

Budc 1: Thir nghiém xuat xudng:
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TAt ca cac day dan, cap dién déu dugce thu nghi¢m Xuét Xuong tai noi san XUAt.
Céc chi tiéu theo tiéu chuan ché tao TCVN, IEC.

Budc 2: Thir nghiém méu ddi v6i hang hoa trong hop dong:

Sau khi bén ban tap két xong hang hoa, tién hanh thir nghiém mau nhu sau:

(+) T chirc 14y mau ngiu nhién theo nguyén tic:

* Mbi chung loai day, cap c6 s6 luong 16 < 2 16: 1ay it nhat 01 mau

* Pdi v6i ching loai cap van xodn cé sb luong tir 2+4 16 lay 02 mau, tir 5 16
tré 1én 1y 03 mau (Hodc 1dy mau theo quy dinh cta co quan thir nghiém).

* Vi chung loai hang c¢6 sd luong it Cap <100m, diy nhom 13i thép <300kg)
c6 thé mién thir nghidm mAu, sir dung bién ban thir nghiém mau cing ching loai
ctia cac don hang trude cung nha san xuat.

* Lap bién ban ldy mAu tai hién trudng, it nhat phai c6 di 3 thanh phan tham
gia ldy mau: Bén mua, bén ban, bén thi nghiém. Cac mau dugc niém phong bao vé
dam bao khong bi hu hai ton hao cho dén khi thi nghiém.

- Céc 16 (cudn) day va cap phai dam bao lién soi lién tuc, chat luong dong déu.
M&di 16 chi dugc cudn 1 chung loai day/cap. Cac doan ngrfln duoc mién thi nghi¢m
theo quy dinh c6 thé cudn chung sau khi da kiém dém.

- Sau khi 14y mau va niém phong dung theo quy dinh, c6 thé tién hanh viéc
van chuyén va giao nhan tam thoi dén kho/cong trinh ciia don vi mua sim. Viéc
giao nhan chinh thure, boc g& niém phong, ban giao cho don vi thi cong chi dugc
tién hanh sau khi c6 thong bao thi nghiém dat yéu cau cua don vi thi nghiém.

- Bén mua hang chi nghiém thu va thanh quyét toan hop déng khi nhan duogc
thong bao két qua thir nghiém dat yéu cau tuong tng ctia don vi thi nghiém.

- Céc chi tiéu vé thir nghiém mau can cir cac TCVN va IEC lién quan ting
chung loai cép.

- Bién ban thir nghiém mAau 13 mot phan caa hd so nghiém thu va thanh quyét
toan hop dong.

- Tét ca cac chi phi thi nghiém mau, khdi lugng cho phan liy mau do nha
thau chi tra va tu to chirc thuc hién (chi phi da bao gom trong gia du thau).

Budc 3: Kiém tra thir nghiém tai kho, khi giao nhan hang hoa, trudc khi lap
dat:

- Cac Cong ty Dién lyc trude khi tién hanh nhan hang hoéa tir nha cung cép, sé
tién hanh kiém tra thu nghiém mot s6 cac hang muc co ban.

- Khuyén khich Bén B phdi hop dé thuc hién kiém tra thém cac hang muyc
khac theo cac yéu cau ki thuat ciia hop dong.
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- Bién ban thir nghiém ngoai két qua thi nghiém phai ghi day du cac thong tin
nhu: Ngay thang, don vi thi nghiém, tén du an/hgp dong, thiét bi dung dé thir
nghiém, nguoi thi nghiém, ...

- Truong hop két qua thir nghiém khong dat (da thir nghiém lap lai theo tiéu
chuén), co su sai khac voi hop déng hay bién ban thi nghiém mau, don vi thi
nghiém cin niém phong 16 hang lién quan va bao céo cip co thAim quyén dé xir Iy
ding quy dinh.

- Sau khi cdc bén lya chon xac suét xong, mau VITB duoc danh dau brlfmg
niém phong, nha cung cip chiu trach nhiém van chuyén va xép d& miu dén noi thir
nghiém va nguoc lai.

I1. Cach dién

IL1. Yéu cdu vé thi nghiém mdu (Sample test) doi véi cdc chiing loai cdch
dién:

Sau khi hang duoc tap két & kho ctia Nha thau, Nha thau phai thong bao cho
Bén A dé t6 chirc ldy mau ngau nhién, sd lugng cach dién ciia hop dong dem di thi
nghiém xac suat trudc khi nghiém thu. Nha thau c6 trach nhiém van chuyén, bao
quan mau (da dugc niém phong) va phdi hop véi don vi thi nghiém dé to chure thuc

hién:
S6 lwong mdi chi S6 lug
0 Wons mol “AnS Don vi tinh o ons Ghi chii
loai cach di¢n ) lay mau
Duéi 100 Khéng yéu cau ldy mau

Cach dién ding,
Ttr 100 dén 300 3(5) | polymer lay 3 cai. Cach

X a. A dién chudi lay 5 bat.
- D61 véi cach dién § Y

Tir trén 300 dén 2000 | dymg, cach  dién 7

T trén 2000 dén | polymer tinh theo céi.

5000 - Pbi voi cach dién 12
T trén 5000 dén | chuoi tinh theo bat

10000 18
Trén 10.000 24

Ghi chii: Cac mau thu nghiém dat ti€u chuan s& chi lvu mdi chung loai 01
mau duy nhat. S6 con lai hoan tra cho don vi mua siam sau khi dan tem thur nghi¢m
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dé tiép tuc sir dung cho du an, hodc dé luu trir, ddi chiéu véi san phém lép dat thuc
té trén ludi.

- S6 luong cach dién dung cho thir nghiém méu khong bao gdm trong s6 luong
cach dién chi dinh trong bang pham vi cung cdp ctia hd so moi thau/ hop dong. Tat
ca cac chi phi kiém tra va thir nghiém bao gdm trong gia chao.

Céc hang muc thir nghiém:

Vat liéu cach dién . oz
i Thuy tinh St gom Polymer

Hang muc thw
- Kiém tra khuyét tat bé mat X X X
- Po chiéu dai dong ro X X X
- Thu nghiép dién ap chiu xung sét X X X
- Thur nghiém dién ap danh thing X X X
- Thir nghiém phong dién kho X X X
- Thur nghiém phong dién udt X X X
- Thir nghiém séc nhiét X
- Po chiéu day 16p ma cia phan kim

: A X X X
loai, phu kién ma

Ghi chu:

- Cho phép ap dung bién phap thi nghiém lap lai gip d6i ddi voi hang muc thi
nghiém khong dat, néu van c6 mau khong dat s& danh gia toan bo 16 hang khong
dat, cu thé:

+ Trong qué trinh thir nghiém mAu dién hinh, khi gip truong hop c6 duy
nhat mot hang muc thir nghiém khéng dat (trén mot mau duy nhat), cho phép chu
dau tu va don vi thu nghiém lya chon xéc suat thém 02 mau khac cung 16 hang da
tap két ban dau, dé tién hanh lai hang muc thir nghiém khong dat d6. (1) Truong
hop van c¢6 mau khong dat hang muc nay thi 1ap bién ban thir nghiém két luan hang
muc thtr nghiém VTTB nay khong dat tiéu chuan; (2) Truong hop ca hai miu thir
nghiém lap lai déu dat thi c6 thé két luan hang muc thtr nghiém nay dat tiéu chuén,
tuy nhién van phai ddi tra san pham c6 hang muc khong dat ban dau. San pham doi
tra phai dugc thir nghiém day di cac hang muc theo quy dinh.

+ Truong hop mat mau VTTB lua chon xéac suit ¢c6 hon mét hang muc thu
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nghiém khong dat, hoac c6 tur hai mau trd 1én déu co hang muc khong dat, thi
khong dugc ap dung quy wéc thir nghiém lap lai ma phai két luan khong dat tiéu
chuan.

- Mau thtr x4c suat luu tai don vi thi nghiém.

- Sau khi 14y mau, toan b 16 hang con lai duoc bao goi, dan niém phong va c6
thé giao nhan tam thoi.

- Nha thau phai tinh toan cac chi phi mau va chi phi thi nghiém nay trong gia
du thau. Pon vi thi nghiém xac suat 12 don vi thir nghiém doc 1ap dugc Chu dau tu
chép thuan. Trong qua trinh 14y mau va ching kién thir nghiém phai c6 thanh phan
ctia Chu dau tu.

- Sau khi cac bén lua chon xac suat xong, mau VITB duoc danh diu bang
niém phong, nha cung cip chiu trach nhiém véan chuyén va xép dd mau dén noi thir
nghiém va nguoc lai.

- Bén mua hang chi nghiém thu va thanh quyét toan hop déng khi nhan dugc
thong bao két qua thir nghiém dat yéu cau tuong tng cia don vi thi nghiém.

- Khi ¢6 két qua thir nghiém mau VTTB khéng dat thi toan bd hang hoa chung
loai d6 phai dugc nha cip hang thay thé va cac bén tién hanh lay mau thir nghiém
xéc suat lai tir dau dbi véi mat hang thay thé, chi cho phép nha thau cung cap ddi
tra lai mot 1an. Moi chi phi thtr nghiém VTTB cép lai va cac phat sinh khac do nha
thau chju trach nhiém. Truong hop 16 VITB cép lai van c6 hang muc thir nghiém
khéng dat s& khong duoc ap dung bude thir nghiém 1dp lai, dong thoi tién hanh céc
thu tuc huy bo hop dong theo quy dinh.

I11. Pau cot, kep cap nhdém

IIL.1. Yéu cdu vé thi nghiém mdu (Sample test):

Khi tiép nhan hang hoa, Bén Mua va Bén Ban sé& tién hanh ldy mau dé thu
nghiém tai mot Pon vi thir nghiém doc 1ap duéi sy chap thuin ctia Bén Mua dé
chtng minh hang giao dap tng yéu cau k¥ thuat ctia hop dong. Bén Mua ¢6 quyén
yéu cau tryc tiép ching kién cong tac thir nghiém nay.

Sau khi cac bén lya chon x4c suit xong, mau VTTB duoc danh diu bﬁng niém
phong, nha cung cip chiu trich nhiém van chuyén va xép d& miu dén noi thir
nghiém va nguoc lai.

S6 luong mAu thir nhu sau (Tinh riéng cho ting loai vat tu):

S6 lwong miu thir (p) S6 lwong ciia mdt 16 (n) Hang muc thiw

p=1 n <50 1
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S6 lwong miu thir (p) S6 lwong ciia mdt 16 (n) Hang muc thiw
p=1 50<n <100 i i, iii
p=2 100<n <200 i i, iii
p=3 200 <n <500 i, i, iii
p=4 500 <n i, i, iii

Nha thau phai tinh toan cac chi phi mau va chi phi thi nghiém nay trong gia du

thau.

Néu c6 hai hodc hon hai mau thir ndo d6 khong dat yéu cau coi nhu 16 hang khong
dat yéu cau thtr nghiém nghiém thu va bén mua sé& c6 quyén tir chbi khéng nhan hang
ma khong chiu bat ky mot phi ton nio.

Néu chi mot mau thur khong dat yéu cau, thi viéc léy mau thir nghiém lai s& duoc
thuc hién lai trén cac mau méi vé6i sé luong gap doi sé lugng lan 1dy dau tién.

Néu c6 mdt hodc hon mot mau thir nao do khong dat yéu cau sau lan thu nghiém
lai thi coi nhur 16 hang khong dap tmg yéu cau ki thuat ctia hop dong.

Céac hang muc thir nghiém bao gom nhu sau:

i) Kiém tra ngoai quan, do kich thudc

i1) Do tdng nhiét khi mang dong dinh mirc (Temperature rise)
iii) Do dién tro tiép xtGic (Measurement of contact resistance)
IV. Kep quai, kep hotline
Khi tiép nhan hang ho4, Bén Mua va Bén Ban s& tién hanh ldy mau dé thu
nghiém tai mdt Pon vi thir nghiém ddc 1ap (Quatest) duodi su chép thuan ctia Bén
Mua dé chtng minh hang giao dap ung yéu cau k¥ thuét cia hop déng. Bén Mua

c6 quyén yéu cau truc tiép chung kién cong tac thir nghi¢m nay.

S6 lwong mau thir nhu sau:

S6 lwong miu thir (p) S6 lwong ciia mdt 16 (n) Hang muc thw
p=1 n <50 i
p=1 50 <n <100 111, 111
=2 100 < n < 200 i, i
p=3 200 <n <500 i, i, 1ii
p=4 500<n i, ii, 1
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S6 luong Kep dung cho thir nghiém nghiém thu khéng bao gdm trong sb
luong Kep duoc cung cip trong bang pham vi cung cip ctia hd so moi thau/hop
ddng. Tat ca cac chi phi kiém tra va thir nghiém bao gém trong gia chao.

Néu c6 hai hodc hon hai mau thir nao d6 khong dat yéu cau coi nhu 16 hang
khéng dat yéu cau thir nghiém nghiém thu va bén mua s& c6 quyén tir chéi khong
nhan hang ma khong chiu bat ky mot phi ton nao.

Néu chi mot mau thir khong dat yéu cau, thi viée léy mau thir nghiém lai sé&
duoc thue hién lai trén cdc mau méi véi sd lugng gép doi sd lugng lan léy du tién.

Néu c6 mot hodc hon mdt mau thir nao dod khong dat yéu cu sau lan thu
nghiém lai thi coi nhu 16 hang khong dép tmg yéu cau ki thuét ctia hop dong.

Céc hang muc thir nghiém bao gom nhu sau:

i. Kiém tra ngoai quan, do kich thudc

i1. B0 tang nhiét khi mang dong dinh muc (Temperature rise)

iii. Po dién trd tiép xtic (Measurement of contact resistance)

V. Cot dién

- Chimng kién thtr nghiém: Theo nodi dung tai vin ban s6 4484/EVNNPC-DT
ngay 09/11/2017 ctia EVNNPC vé viéc thuc hién kiém tra, thr nghiém chat luong
cot BTLT st dung trong don vi, cot dién BTLT trudc khi dua vao st dung phai
duogc kiém tra va thir nghiém theo TCVN 5847:2016 c6 su chimg kién cua Chu dau
tu.



