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PAC TINH KY THUAT
PAU CAP NGAM TRUNG THE MOT PHA 24kV —
LOAI NGOAI TROI

Pau cap ngam trung thé 1 pha — Logi ngoai troi (MA fiéu chudn: PKCN.TT-DauCap.1P-NgoaiTroi) 1 (r,



TONG CONG TY PIEN LUC MIEN NAM PAC TINH KY THUAT

l. Pham vi ap dung:

béc tinh ky thuat nay dugc ap dung d01 voi dau cap ngam loai 1 pha
24kV, duogc Iap dit ngoai troi dung dé déu ndi cap ngam céch dién XLPE voi
c4c thanh cai dong, duong day trén khong cia ludi dién phan phdi trung &p tai
Tong cbng ty Pién lyc mién Nam.

II.  Tiéu chuan 4p dung va cac tiéu chuan lién quan

Viéc thiét ké, ché tao va thir nghiém dau cdp ngam phai duoc thyc hién
dap ing yéu cau cua cac tiéu chuan dugc liét ké dudi day hoac tuong duong:

= TCVN 5935-2: Cap dién cO cach dién dang dL‘m,Vé phu kién cédp dién
dung cho dién ap danh dinh trr 1kV (Um=1,2kV) dén 30kV (Um=36kV) —
Phan 2: Cap dung cho dién ap danh dinh tir 6kV dén 30kV.

= |EC 60502-2: Power cables with extruded insulation and their accessories
for rated voltages from 1kV (Um=1,2kV) up to 30kV (Um=36kV) — Part
2: Cables for rated voltages from 6kV up to 30kV: Cap dién luc cach dién
ép dun va phu kién kém dién ap dinh muc tir 1kV dén 30kV — Phan 2:
Cap dién vé6i dién ap dinh mirc tir 6kV dén 30k V.

= TCVN 5935-4: Cap dién cO cach dién dang dun va phu kién cdp dién
ding cho dién 4p danh dinh tir 1kV (Um=1,2kV) dén 30kV (Um=36kV) —
Phan 4: Yéu cau thir nghiém phu kién cap cd dién 4p danh dinh tir 6kV
dén 30kV.

= |EC 60502-4: Power cables with extruded insulation and their accessories
for rated voltages from 1kV up to 30kV — Part 4: Test requirements on
accessories for cables with rated voltages from 6kV up to 30kV: Cép dién
lyc cach dién ép duin va phu kién kém dién 4p dinh mac tir 1kV dén 30kV
— Phén 4: Yéu cau thir nghiém dbi véi phu kién cép dién c6 dién &p dinh
mirc tir 6kV dén 30kV.

= |EEE Std 48-2009: Standard for test procedures and requirements for
Alternating-Current cable terminations used on shielded cables having
laminated insulation rated 2.5kV through 765kV or extruded insulation
rated 2.5kV through 500kV: Tiéu chuan vé quy trinh va yéu cau thi
nghiém d6i v6i dau cap ngam AC dung cho cép boc c¢é nhiéu 16p céch
dién dién &p dinh muc tr 2,5kV dén 765kV hodc cap cach dién ép dun
dién ap dinh mirc tir 2,5kV dén 500k V.

Quy dinh vé tiéu chuin twong dwong:

C4c tiéu chuan khac nhu tiéu chuan qubc gia/khu vuc hoic tiéu chuan
riéng cua nha san xuat c6 thé duoc chip nhan voi diéu kién cac tiéu chuan do
dam bao duoc tinh twong duong hodc cao hon, tiéu chuan Viét Nam, tiéu chuan
qudc té néu trén. Chi tiét vé su khac biét tiéu chuan anh huong dén thiét ké hoic
hiéu suit cua thiét bj phai duoc néu trong ho so du thau va Nha thau phai kem
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theo bién ban thur nghlem dién hinh do mot phong thir nghiém doc 1ap dé chimg
minh kha ning lam viéc cua thiét bi. Ngoai ra, nha thau phai ndp mot ban sao
clia cac tiéu chuan lién quan nay bang tiéng Anh,

I11.  Yéu cau chung:

Pau cép ngam duoc lam bang nhya silicon ¢ dic tinh khang nuée, chdng
ran nat, loai co rit ndng hodc ngudi, lap dit ngoai troi, phi hop cho mdi trudong
nhiét d6i Am wét, 6 nhidm ning. Dau cap ngam phai tuan thu theo cac yéu cau
cta tiéu chuan IEC 60502-4 (TCVN 5935-4), IEEE Std 48-2009 hoic cac tiéu
chuan tuong duong.

DPau cap ngam sir dung phai phu hop véi cac ching loai cap ngdm 1 pha
24kV, 16i dong mém (hoic nhdm mém), sir dung cach dién XLPE véi man chan
kim loai bang bang dong va vé boc bén ngoai bang PVC, boc gidp bao vé bang
bang nhdm, théng s ky thuat ciia c4p ngam nhu sau:

= Pién ap cao nhat ctia hé thong (KV) 24
» Dién ap dinh muc pha/day (kV/kV) 12,7122
= Tan s dinh muc (Hz) 50
, 1x25, 1x35, 1x50, 1x70, 1x95,
= Tiét dién danh dinh I6i cap (mm?) 1x120, 1x150, 1x185, 1x240,
1x300, 1x400, 1x500, 1x630
= Bé day I6p cach dién XLPE (mm) 5,5
= Thadng s6 ky thuat chi tiet céc I6p Theo dic tinh ky thuét ciia chung
cap ngam loai cdp ngam tuong Gng

IV. Thir nghiém
1. Thir nghiém xuat xwéng

Khi giao hang, Nha thau s& phai cung cap cho Bén mua Bién ban thu
nghiém xuat xudng véi day du cac hang muc theo yéu cau cua tiéu chuan IEC
60502-4 (TCVN 5935-4), IEEE Std 48-2009 hodc tiéu chuan twong duong duoc
thuc hién bai nha san xuét trén san pham cung cdp dé chimg minh san pham
giao phu hop voi dic tinh ki thuat trong hop dong.

2. Thir nghiém dién hinh hogc thir nghiém mau

Nha thau phai ndp kém theo Ho so dy thau bién ban thir nghiém dién hinh
hodc thir nghiém mau dugc phat hanh boi phong thir nghiém doc 1ap dat chimg
chi ISO/IEC 17025. Bién ban thu nghiém dién hinh/thtr nghiém mau phai dugc
thuc hién trén mau dau cép tuong duong dau cap chao de ching minh sy dép
ng phu hop hodc cao hon yéu cau ky thuét nay, cac yéu cau k¥ thuat khac ciing
nhu quy dinh trong tiéu chuan IEC 60502-4 (TCVN 5935-4), IEEE Std 48-2009.
Nha thau phai nop kém ho so du thau ching chi ISO/IEC 17025 ciia phong thir
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nghiém. Két qua cac hang muc thir nghiém trén mau thir phai twong duong hoic
tot hon théng so chao.

Vi¢ce thur nghiém dién hinh duoc thuc hién thqo tiéu chuan IEC 60502-4
(TCVN 5935-4), IEEE Std 48-2009 hoac tiéu chuan tuong dwong bao gom
nhitng trinh tu va hang muc thir nghiém sau day:

A. Trinh tu thw 1:

1. Thu dién 4p AC (4,5U0/5 phlt) va/hoic DC (4Uo/15 phat) ¢ diéu kién
kho va udt (AC or DC voltage test and AC (wet) test).

2. Thu phong dién cuc bd ¢ 1,73Uo (Partial discharge).

3. Thtr dién 4p xung ¢ nhiét do cap cuc dai trong diéu kién van hanh binh
thuong (Impulse at maximum cable conductor temperature in normal operation
+5K to 10K).

4. Thtr chu ky nhiét trong mo1 truong khong khi (Heating cycles in air).
5. Thu ngadm nudc (immersion test).

6. Thtr phong dién cuc bd ¢ nhiét do cap cuc dai trong diéu kién van hanh
va nhi¢t do moi truong xung quanh binh thuong (Partial discharge at maximum
cable conductor temperature in normal operation and ambient temperature).

7. Thu dién ap xung (Impulse).
8. Thur dién ap AC ¢ 2,5Uo/15 phut (AC voltage).
9. Kiém tra ngoai quan (Examination).

B. Trinh ty thir 2:

1. Thu dién ap AC (4,5U0/05 phut) va/hodc DC (4Uo/15 phut) & diéu kién
kho (AC or DC voltage).

2. Tht 6n dinh nhiét d6i v6i man chin (Thermal short circuit (screen)).
3. Thu 6n dinh nhiét ddi véi 18i cap (Thermal short circuit (conductor)).
4. Thur dién ap xung (Impulse).
5. Thu dién ap AC ¢ 2,5U0/15 phut (AC voltage).
6. Kiém tra ngoai quan (Examination).

C. Trinh ty thir 3:

1. Tht dién 4p AC (4,5U0/05 phat) va/hoic DC (4Uo/ 15 phut) & diéu
kién kho (AC or DC voltage).
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2. Thir 6n dinh nhiét ddi véi man chan (Thermal short circuit (screen)).
Hang muc nay c6 thé thir két hop véi thir dn dinh dong.

3. Thir 6n dinh nhiét d6i voi 161 (Thermal short circuit (conductor)). Hang
muc nay c6 thé thir két hop vé6i thir 6n dinh dong.

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

5. Thur dién ap xung (Impulse).

6. Thur dién ap AC ¢ 2,5U0/15 phut (AC voltage).

7. Kiém tra ngoai quan (Examination).

D. Trinh ty thir 4:

1. Thu dién ap & 1,25U0/1000h trong méi trudng swong mudi (Salt fog).

2. Kiém tra ngoai quan (Examination).
Ghi chG: Trong truong hop thir nghiém dién hinh dwoc thuc hién béi nha san
xudt, Viéc thir nghiém phai dwoc ching kién/chdng nhdn boi dai dién cua mot
don vi thir nghiém déc lgp quéc té (nhuw KEMA, CESI, SGS...) hodc phong thir
nghiém ciia nha san xudt phai dat chitng chi ISO/IEC 17025,
V.  Phu kién theo kém diu cap:

Mbi b dau cap phai duoc cung cap véi tron bd phu kién dé lap dat mot
bo dau cap hoan chinh.

~ Cac phy kién phai dam bao phu hop vei tiét dién, dong dinh murc va dong
ngan mach cua cap tuong ung.

Phu kién bao gom:

= Dau cosse lam bing vat liéu dong hoac hgp kim dong dan dién cao (vi tri
dau noi loai 02 Bu 16ng) phu hop cho céc loai cdp ngam 1 pha cé tict dién
tuong ung.

= Cac phu kién can thiét khac: Bang keo chiu nhiét, bang chdng am, vai va
dung mai lam sach,...

= Tai liéu huéng dan lap dit, van hanh dau cap.
VI. Cac tai liéu ky thuit va ban vé mo ta
(C4c ban v& va m0 ta sau day phai duoc cap kém ho so du thau cho chung
loai dau cap chao:
= Catalogue thé hién cac thong s k¥ thuat dau cap chao.
= Ban vé tong quan vé kich thudc, khdi luong ciia dau cap chao tuong tng.

=  Gidy chimg nhan quan Iy chat luong ISO.

L, . . .. . . . J
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VIIl. Bing yéu ciu vé dic tinh K thuat

TT M6 ta Yéu cau
1 | Nha san xuét Néu cu thé
Nudc san xuét Néu cu thé
M3 hiéu dau cap Néu cy thé

IEC 60502-4/TCVN 5935-4, IEEE Std

4 | Tieu chudn ap dung 48-2009 hoic tidu chuén tuong dwong

Lam bang nhua Silicone, c¢6 dic tinh
khang nuéc, chong rang nut, loai co rit
nong hoic ngudi, lap dat ngoai troi,
phu hop cho méi truong nhiét déi am
wét, 6 nhiém ning, dung cho cap ngam
1 pha 24kV rudt dong (hoic rudt
nhdm), cach dién XPLE véi man chin
kim loai bang bing dong va vo boc bén
ngoai bang PVC, boc giap bao vé bang
bang nhom

5 | Loai dau cap

6 | Dién ap dinh mtrc pha/day >12,7/22 kV

Pién 4p xoay chiéu thir nghiém

" | trong 5 pht, kho > 57 KVrms
5 |oons topnin g
9 | hone alpp);\(ilatylfg’tleu thirnghiem > 51 kVrms
10 aizr/l%p :SI;iu dung xung xét > 125 kKVp
11 mi ‘g?SiTegnd;SHZZii/b(ol l%lu 0) <10pC

> 25 mm/kV

12 | Chiéu dai dudng ro dinh mu i3
cu dal duong ro dinh muce (Khu vuc 6 nhiém chon > 31 mm/kV)

13 Thong ) ky thuat cua chung Chung loai dau cap phai phu hop vei

loai cap ngam dau ndi chung loai c&p ngam sir dung
14 | Titu chuan quan 1y chét lugng 1SO 9001: 2008 hoac cao hon
san pham (Céap kém HSDT)
15 | Phu kién kém theo dau cap Theo y&u cau tai Phan V
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TT MO0 ta Yéu ciu

Moi dau cap dugc dong goi trong hop
riéng bi¢t. Bén trong hop phai c6 danh
16 | Bong goi dau cap muc chi tiét trinh bay loai va sd luong
vat tu moi loai bén trong hop va ban
hudng dan lp dat dau cap.

Dép tng theo yéu ciu tai Phan VI
17 | Tai li¢u k¥ thuat (Tai liéu Tiéng Anh hoic Tiéng Viét
cap kém theo HSDT)

18 | Thu nghiém

18.1 | Thir nghiém xuét xudng Theo yéu cau tai Phan IV — Muc 1

Theo yéu cau tai Phan IV — Muc 2

18.2 | Thir nghiém dién hinh )
8 unghiem dién hin (Cung cap kém theo HSDT)
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TIEU CHI PANH GIA KY THUAT
PAU CAP NGAM TRUNG THE MOT PHA 24kV —
LOAI NGOAI TROI
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Tiéu chi Panh gia tinh dap ung
T . Chip A ,
Mo ta Yéu ciu Pép émg | nhan | SnOngdap
ng
dugc
(1) (2) 3) (4) (5)
1 | Nha san xuét Néu cy thé Néu r5 Khorr‘g ned
2 | Nudc san xuat Néu cu thé Néu rd Kho?g ned
~ia A 2 A 2 A Khéng néu
3 | Ma hi€u dau cap Néu cu thé Néu ro P
7 IEC 60502-4/TCVN
4 Ti€u chuan ap 5935-4, IEEE Std 48- | Nhu yéu Khoéng nhu
dung 2009 hoac tiéu chuan cau yéu cau
tuong duong
Lam béng nhua
Silicone, c¢o6 déc tinh
khang nudc, chong rang
nut, loai co rut nong
hoac ngudi, lap dat
ngoai troi, phu hop cho
moi truong nhié¢t déi am
u6t, 6 nhiém nang, dung n N
5 | Loai ddu cép cho cap ngé‘m 1 pha Nhggyeu thn% ghu’
24kV ruot dong (hoac . yeu cad
ruot nhém), cach dién
XPLE véi man chén
kim loai bang béng
dong va vo boc bén
ngoai bang PVC, boc
giap bao vé bang bang
nhom
g |Diéndp dinh >12,7/22 >12,7/22 < 12,7122
muc pha/day
Di@n ép Xoay
chiéu thur
7 | nghiém trong 5 >57 > 57 <57
phuat, khé
(kVrms)
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Tiéu chi Panh gia tinh dap ung
TT . Chi’ip A .
Mo ta Yeéu cau Pap ing | nhan Kh(:;lng dap
dugc &
(1) (2) 3) (4) (5)
bi¢n ap mot
chiéu thir
8 nghiém trong 15 2ol =51 <51
phut, kho (kV)
Dién ap xoay
chiéu thur
d nghiém trong 1 251 =51 <>l
phut, udt (kV)
Dién 4p chiu
dung xung xét
' > > <
10 (1.2/50 ps) >125 > 125 125
(kVp)
Mitc phong dién
cuc bo 16n nhat
11 tai dién 4p 22KV <10pC <10 >10
(1,73U0)
N > 25 mm/kV
1o | Chicu dai duong (b - N > 25 <25
rd dinh mic u vuc 6 nhiém chon
' > 31 mm/kV) (231) (<31)
Théng so ky v A
thuat cta ching Chl\mg 10@1’§Iau cap phql Nhu yéu Khong nhu
13 loai C4 \ phu hop véi ching loai A A A
Oai cap ngam . A cau yéu cau
e cap ngam su dung
dau noi1
Tiéu chudn quan | ISO 9001: 2008 hoic ) )
14 |1y chét lugng cao hon Nhégeu thlrllgc :ﬁlu’
san pham (Cép kém HSDT) y
A1 Theo yéu cau tai Phan A A
15 | Phu kign kem V (Phin dic tinh ky | VR yeu Khong nhu
theo dau cép . cau yéu cau
thuat)
. Mbi dau cap dugc dong
16 | POnggoidau | goi trong hop riéng bigt. | Nhu yéu Khoéng nhu
cap Bén trong hop phai c6 cau y€u cau
danh muc chi tiét trinh
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Tiéu chi Panh gia tinh dap ung
T . Chip A ,
Mo ta Yéu ciu Pép émg | nhan | SnOngdap
ung
dugc
(1) (2) ®3) (4) (5)
bay lo~ai va soO lugng vat
tr moi loai bén trong
hop va ban huong dan
lap dat dau cap.
Dép tng theo yéu cau
tai Phan VI (Tai liéu . .
17 | Tai lidu ky thuat | Tiéng Anh hogc Tiéng Nh;ilzeu Kh‘é’f;% :}11”"
Viét cap kem theo y
HSDT)
18 | Thir nghiém
, A Theo yéu cau tai Phan A A
181 | 10 nehic IV —Myc 1 (Phindge | NV Khong phu
g tinh ky thuat) y
Theo yéu ciu tai Phan
L IV — Muc 2 (Phan dic . .
1.2 | Tt nghicm tinh ky thuat) Nhu yeu Khong nhu
dién hinh 2o cau yéu cau
(Cung cap kem theo
HSDT)
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