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Chwong V. YEU CAU VE KY THUAT

Muc 1. Yéu céu vé kv thuét

Muc 1.1 Gidi thiéu chung

- Cong trinh: Khai thac tai trung thé sau TBA 220/110kV Thanh Xuén (giai doan 2)

- G6i thau: Goi thau 4 “Mua sim vat tu thiét bi” cong trinh: Khai thac tai trung thé sau
TBA 220/110kV Thanh Xuan (giai doan 2)

- Chu dau tu: Cong ty Dién lyc Ba Dinh.

- Ngudn vén dau tu: Vay quy dau tu phat trién

- Thoi gian thyc hién goi thau: 25 ngiy

Muc 1.2 Yéu ciu vé ky thuét

Luu y:

- Tén goi ciia VTTB chi la quy wée néi bé ciia Tong céng ty mang tinh chat rit gon,
nham tao suw théng nhdt khi ligp PAKT, NVKT,BCKTKT,TKBVTC,E-HSMT/HSYC, nhdp
chuwong trinh quan Iy vt tie ..., khéng phdi la co sé phdp 1y d@é thay thé cac Quy chudan,
Quy pham, Tiéu chudn ky thudt hién hanh ciia Quéc gia va cdc cdp ban hanh khdc cé

lién quan.
- Doi voi cac vat tw thiet bi tai lieu bang tieng nuwoc ngoai thi Nha thau phai dé
trinh kem theo tai liéu bang tieng Viét.

STT | Vit tw thiét bi Ghi chi
] Qép ngf?ltm ?.,2kV—Cu—3x240mn:12—Ch(“’)ng tham nuéc; Man chan bang dong; Giap LA
kim loai dai bang kép; Cach dién XLPE
2 | Hop dau cap T-plug 22kV Cu/3x240mm?2 LB
3 | Hop dau cap T-plug kép 22kV Cu/3x240mm2 LC
4 1H@p n6i cap 22kV-3x240mm2-Co ngot lanh kiéu co-rit-Ong ndi hop kim bulong D
uc

I. CAC VAT TU AP DUNG TIEU CHUAN KY THUAT CAP NGAM
TRUNG AP VA PHU KIEN AP DUNG TRONG TAP POAN PIEN LUC QUOC
GIA VIET NAM (QUYET DINH 114/QD-HPTV NGAY 21/09/2021)

Piéu kién chung

1. Didu kién moi truong lam viée cua vat tu thiét b

Nhiét d6 moi truong 16n nhat 45°C

Nhi¢t @6 moi trudng nho nhat 0°C

Khi hau Nhiét d61, néong 4m
D6 am cuc dai 100%

D6 cao lap dit thiét bi so véimyc nude bién Dén 1000 m

2. Dicu kién van hanh cua h¢ thong di¢n



Dién 4p danh dinh cta hé thong (kV) 22

So d6 ndi 3 pha 3 day hoic 3 pha 4 diy
Ché d6 ndi dat trung tinh Nbi dit truc tiép hoic ndi dit lap lai
Pién ap lam viéc 16n nhat cia thiét bj (kV) 24

Tan sb (Hz) 50

3. Chimg chi chat lugng

Nha san xuat phai co ching chi vé hé thong quan ly chat lrong (ISO-9001 hodc
twong dwong) duoc ap dung vao nganh nghe san xuét cap ngam, phu kién cap ngam.
Nha san xuat phai c6 phong thir nghiém Xuat xuong voi cdc trang thiét bj phuc vu thir
nghiém duoc klem chuan boi co quan quan 1y chat lwong.

Nha san xuét phai tuan thi cac quy dinh ctia Nha nude vé tiét kiém ning luong, an
toan chay nd, moi truong, s& hiru tri tu¢, nhan mac v.v.

A. Cap ngam 22kV-Cu-3x240mm2-Chdéng thim nwéc; man chin bing dong;
giap kim loai dai biang kép; Cach dién XLPE

I. Yéu ciu chung

1. Céu tric cap

CAu tric co ban tir trong ra ngodi ciia cip ngam nhu sau:

a. 03 rudt dan dién chéng thAm nudc.

b. Lop man chan cua rudt dan dién.

c. Lop cach dién.

d. Lép man chin cach dién phai gdm c6 mot 16p ban dan phi kim loai két hop véi
mot 1op kim loai.

e. Chat don

f. Lop boc bén trong (inner covering).

g. Lop boc phan cach (separation sheath).

h. Ao giap.

1. Lop vo boc bén ngoai.

2. Cong nghé san xuat:

Cac 16p man chin ban dan cua rudt dan dién, 16p cach dién va man chin ban dan
cua 16p cach dién dugce tao thanh bing phuong phap dun dong thoi trong méi truong kin
hodc cac cong nghé khac tién tién hon.

3. Boéng goi banh cap (Ruld cap/Tang cap)

Banh cap duoc 1am bang vat liéu bén voi diéu kién thoi tiét ngoai troi & Viét Nam it
nhit 13 2 nim. DPam bao van chuyén, thi cong khong bi hu hong.

Tuy nhu cau st dung ma quy dinh cu thé cac yéu cau cia banh cap nhu: duong
kinh ngoai toi da, bé rong tdi da, cau tao 10 giira cuia banh cap dam bao thuén loi trong
cong tac van chuyén, bao quan va thi cong.

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



IL.Dac tinh ky thuat cua cap

1. Rudt dan dién:

a. Rudt dan dién duoc thiét ké bao gém cac vat liéu chéng thAm nude (water
blocking material) xAm nhdp vao bén trong rudt dan. Sir dung bang chdéng tham trong 15i
cap.

b. Rudt dan dién duoc cau tric tir nhiéu tao df’ing tiét dién tron duoc vin xodn déng
tam va nén chat:

Tict dién danh | S6 tao day tdi thiéu cia | Dién tré mot chiéu toi da cua
dinh cua ruot rudt dan dién rudt dan dién 20°C [Q)/km]
dan dién A A
[mm?] DPong DPong
240 34 0,0754

c. Nhiét d6 rudt dan 1én nhat cho phép va loai vo boc ngoai dugc stir dung:

Nhiét do rudt dan 16n nhat trong
Vit liéu vé boc diéu kién lam viéc binh thuong
‘ [°C]
ST2 (loai vo boctrén nén vat liéu PVC) 90

2. Man chin ban dan cua rudt dan dién:

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

3. L6p cach dién:

a. Lo&p cach dién duoc dinh hinh bén ngoai 16p man chin ban dan cia rudt dan dién
bang phwong phap dun.

b. Vat liéu cu tao: XLPE

c. Chiéu day cach dién:

- Danh nghia (t,):

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

- Chiéu day nho nhat (tmi,) khong duoc thap hon tmin > 0,9 t, — 0,1

- Chiéu day 16n nhat (tme) phai dap Ung (tmax - tmin) / tmax < 0,15

Ghi ch: tyx va tyin duge do & cung mot mat cht ngang.

Chiéu day cia 16p phan cach hodc man chan ban dan bat ky trén rudt dan hodc bén
ngoai 16p cach dién khong dugce tinh vao chiéu day cach dién.

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

Dién ap dinh mirc 12,7 kV (Uy)/22 kV
Dién 4p cao nhat cta hé thong 24 kV
Phéng dién cuc bo tbi da 61,73U.:

Thir nghiém dién hinh 05 pC

Thu nghiém thuong xuyén 10 pC

P0G bén dién ap cach dién tan s6
cong nghiép:




Thir nghiém thuong xuyén 3,5U, trong 05 phut
Thir nghi¢ém dién hinh 4U, trong 04 gio
Do bén dién ap cach dién xung

(thik nizhiém didn hink) 125 kv
e. Nhiét do danh dinh 16n nhat cua rudt dan ddi vai cac vat lidu cach dién:

Nhiét 6 danh dinh 16n nhat cta rudt dan
TR [°C]
Vatlicu cach dien Lam viéc binh Ngn mach (thoi
thuong gian toi da 5s)
Polyetylen khau mach (XLPE) 90 250

4. Man chan cach dién:

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

b. L6p phi kim loai phai duge dun truc tiép 1én cach dién cua timg 16i va lam bang
hop chat ban dan c6 thé boc ra dugc.

c. Trén bé mat ngoal cua phan man chén phi kim loai, chi ddn “LOP BAN DAN:
LOAI BO KHI LAM HOP NOI - ATTENTION: REMOVE WHEN CONNECTING”
duoc in lién tuc bang muc ¢6 mau trong phan voi mau cua phan man chan phi kim loai

d. Bén ngoai 16p ban dindinh hinh bang phuong phap dun ¢6 boc mét 16p bang ban
dan c6 tinh trrong nd ¢6 tac dung chong tham nuoc.

e. Phan kim loai phai duoc ap st 1én trén phan bang ban dan chéng thadm nudc.

f. Man chin kim loai phai lam bang dong gém c6 mot hoic nhleu dai bang va (cac)
dai bang. Bé rong t61 thiéu cta bing dong: 12,5 mm. Do day tbi thiéu cua bang dong:
0,127mm. D6 gb1i meép cua bang ddng > 15% bé rong bang dong.

g. Cac man chin kim loai cua cac 15 pha1 tiép xtc v4i nhau.

h. Ky hiéu phan biét cac 11 cua cap ngam: Ba 161 cua cap ngam s& duoc phan biét
bang cac dai bang mau do, xanh duong va vang, mdi mau cho mdot 18i, duoc dit phia
dudi 16p man chin kim loai.

5. Lép boc bén trong va chat don:

a. L6p boc bén trong dwoc tao thanh bang phwong phap dun.

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

c. Vat liéu stir dung lam 16p boc bén trong va chit don phai thich hgp vé1 nhiét do
lam viéc ctia cap va tuong thich véi vat liéu cach dién.

d. Chiéu day cua lop vo boc bén trong:

DPuong kinh gia dinh ctia dudng tron ngoai tiép Chido diy oiia 16p/boo bén
. 2 161, [mim] - —3 trong [mm] .
Lon hon Nho hon va bang

25 1,0
25 35 1,2
35 45 1,4
45 60 1,6
60 80 1,8




80 2,0

6. Lop boc phan cach:

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

b. Lp boc phan cach nay c¢6 thé thay cho 16p boc bén trong hodc bo sung thém cho
16p boc bén trong.

c. Khong doi hoi vo boc phan cach khi da stir dung cac bién phap dé dat dwoc do
kin nudce theo chiéu doc trong ving cua cac 16p kim loai.

d. Vit liéu ciu tao: PVC.

e. Chat luong ciia loai vat liéu sir dung cho 16p vo boc phan cach phai phu hop véi
nhiét d¢ lam vi€c cua cap.

f. Chiéu day danh nghia ciia 16p vo boc phan cach dwgc lam tron dén 0,1 mm gan
nhat va dugc tinh theo cong thue 0,02D + 0,6 mm nhung khong duoc nho hon 1,2 mm
v6i D 1a duong kinh gia dinh dudi 16p vo boc phan cach tinh bang milimét.

g. Gia tri nhé nhat khong dugce nho hon 0,2mm so vo1 80% gia tri danh nghia: t,,;, >
0,8t, — 0,2 (mm).

7. Ao giép:

Ao glap lam bang kim loai 1a Ao giap bang dai bang kép.

a. Ao giap bang dai bang kép:

- Ao gidp kiéu dai bang phai dugc quan theo kiéu xodn 6c thanh hai 16p sao cho
dai bang bén ngoai ¢ xap xi chinh giita d¢ 16n khe ho cua dai bang bén trong. Khe hé
giita cac vong lién ké cua tirng dai biang khong duoc vuot qua 50 % chiéu rong cia dai
bang.

- Vat liéu:

+ Dai bang phai la thép ma kém. Dai bang thép phai dugc can ndng hodc can ngudi
c6 chét lvong thurong pham.

+ Khi Iyra chon vat liéu cho 4o giap, can phai ddc biét lvu y dén kha ning bj 4n mon
khong chi vi an toan co ma con vi an toan dién.

- Chiéu day danh nghia ctia bang quan dung lam 4o giap:

Budng kinh 54 th it lopas Chiéu day cia dai bing [mm)]
giap [mm]
Lén hon Who it v Thép ma
bang
30 0,2
30 70 0,5
70 0,8

Chiéu day danh dinh cuia bang quan dung lam 4o gidp nén chon theo day sau:

+ Béng quin bang thép: 0,2 - 0,5 - 0,8 mm.

Chiéu day bang quan dung lam ao giap khong duoc thap hon gia tri danh dinh 10%.
8. Lop vo boc bén ngoai:
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a. Cap phai c6 mét 16p vo boc bén ngoai duge dinh hinh bang phwong phap dun.

b. Vit liéu ciu tao: PVC loai ST2.

c. Chiéu day danh dinh cua 16p vo boc bén ngoai dugc 1am tron dén 0,1mm gan
nhét va duoc tinh toan theo cong thuc 0,035D + 1,0mm nhung khong dugc nhéd hon
1,8mm vo1 D la duong kinh gia dinh duéi 16p vé boc bén ngoai.

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

e. Ban kinh udn cong khi thir nghiém dién hinh: 15x(d+D)+5% véi d la duong kinh
rudt dan va D 1a duong kinh ngoai cia céap.

f. Ky hicu cap:

Trén mit ngoai cia 16p vo boc bén ngoai, cach khoang 01 mét phai duwoc in ndi
dong chir: Cé‘ip dién ap “12,7/22kV+ vat liéu cach dién “/” + vat liéu ctia 16p vo boc bén
trong + “/” + loai va vat liéu lam ao giap + “/” + vat liéu lamvo boc ngoai + “Cu - +
“3x” + tiét dién ruot dan dién sir dung cho diy pha [mm?] + Tén cua nha ché tao + Nam
ché tao.

g. Panh dau chiéu dai:

- Soi cap phai duoc danh sb thir ty cach khoang mdi mét chiéu dai. S6 danh dau
khong duoc dai qua 6 chir sb, chiéu cao cua cac chir sd nay khéng duoc nho hon 5 mm.

- MBJi banh cap c6 thé bit dau danh dau chiéu dai tir mot s6 nguyén bat ky. Khi
dwoc quan vao banh, s6 nhé nhat s& nam trong cung.

III. Cac yéu ciu vé thir nghiém

Déi voi cap ngadm 22 kV, thir nghiém thuong xuyén va dién hinh duoc thuc hién
day du theo cac phwong phap va yéu cau thir nghiém quy dinh tai IEC 60502-2:2014.

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

1. Thir nghiém thuong xuyén (routine tests):

a. Do dién tré rudt dan.

b. Thir nghi¢ém phong dién cuc bo (¢ 1,73U0).

c. Thir nghiém dién ap (dién ap thir nghiém tan sé cong nghiép 3,5Uo trong 05
phut).

d. Thir nghiém dién trén vo cap (Electrical test on oversheath of the cable).

2. Thir nghiém dién hinh (type test):

a. Thir nghiém dién tuan tu theo cac bude sau:

- Thir nghiém udn, tiép theo 1a thir nghiém phéng dién cuc bd. Cudng do phong
dién (¢ 1,73Uo0) phai dugc ghi lai.

-Po tgd.

- Thir nghiém chu ky nhiét, tiép theo 1a thir nghiém phong dién cuc bo. Cuong do
phong dién(¢ 1,73Uo) phai dwoc ghi lai.

- Thir nghiém xung, tiép theo 1a thir nghiém dién ap tan s6 cong nghiép (dién ap
thir nghiém tan sb cong nghiép 3,5Uo trong 15 phut).

- Thir nghiém dién 4p trong 4 gio (dién ap thir nghiém tan sb cong nghiép 4Uo).

b. Thu nghiém khong dién:



- Po chiéu day cach dién.

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

- Thir nghi¢ém dé xac dinh tinh chit co hoc cta cach dién trude va sau khi 130 hoa.

- Thir nghiém dé xac dinh tinh chit co ciia vo boc trede va sau khi 130 hoa.

- Thir nghiém 130 hda b6 sung trén cac manh cap hoan chinh.

- Thir nghiém ton hao khoi luong cua vo boc PVC loai ST2.

- Thir nghi€ém nén & nhiét d cao trén cach dién va vé boc phi kim loai..

- Thir nghiém tinh khang nurt ctia vé boc PVC (thir nghiém séc nhiét-heat shock
test).

- Thir nghiém kéo gian trong 10 nhiét ciia XLPE (hot set test).

- Thir nghiém hap thu nuwéc cia cach dién (water absorption).

- Thir nghiém chdy lan trén mot cap (d6i véi vo boc loai ST2).

- Thir nghi€ém dd co ngot cuacach dién XLPE (shrinkage test).

- Thir nghiém tinh béc duoc dbi véi man chin cach dién.

- Thir nghiém chdong tham nudc.

B. Hop dau cap T-Plug-22kV-3x240mm?2

I. Yéu ciu chung

1. Cau tric:

Loai: Co ngudi, co nong, str dung trong nha.

Hop dau cap géc T-plug loai don ding cho cap ba 16i bao gém 1 hop dau cép thang
diing cho cép ba 16i va 3 T-plugs dé c6 thé dau mot cdp ngam trung thé ba 16i vao mot
ngan tu di¢n.

Hop dau cip thang duoc thiét ké dé khoi phuc lai cdc 16p cua cip ngém nhu 16p
man chan 15i, cach dién, man chin cta cach dién, 16p dém, lop gidp bao vé va lop vo
nham dam bao cau tric phan dau cap twong dwong véi cau tric cap duoc dau ndi.

Luu y: Hop dau cap thang phai duwgc cung cap day du cic ong cach dién
(Insulation tube) cho céc pha cép; cac ong cach dién nay c6 thé str dung ching loai co
rut hodc chung loai & dng déo dang sam hoidc twong duong va cé chiéu dai phit hop dé bao
v€ céc cau tric bén trong cua pha cap sau khi da tach bo 16p dém, 16p gidp bao vé va lop
vo ngoai cua pha cap.

T-plug dugce thiét ke dé dau ndi dau cap thang vao ti dién, c6 thé st dung dé ndi
duoc ca hai loai cép ngam trung thé man chin biang dong

Khoéang cach téi thiéu tir bushing cua ngin dau cap dén chac ba (chia cdp 3 15i
thanh 3 cép 1161): 500mm

MJi hop dau dap goc duwoc dong goi trong hop riéng biét. Bén trong hop phai co
danh muc chi tiét trinh bay loai va sé lrong vat tu mdi loai bén trong hop va ban hudng
dan lap dat dau cap géc.

2. Quy céch ky thuat ciia cap dung dau ndi:

Loai: 24kV 3x50, 3x240 duoc san xuit theo IEC 60502-2.

Vit liéu 1am 15i cap: Dong

Vat licu cach dién: XLPE

DJ day cua lop cach dién:



- Dbi voi cap 12,7(U,)/22kV: 5,5mm.

Man chin kim loai bang d(’“)ng va tiét dién cua loai cap can dau ndi 3x50,
3x240mm?2.

Lop gidp:Theo IEC 60502-2.

M01 mot hop dau cép cua 1 pha cap phai cung cap 01 day tiép dia; chiéu dai cua
day tlep tiép dia toi thiéu 1a 600mm; tiét dién cua day ti€p dia phai dam bao:

> 16mm2 ddi véi cap tiét dién dén 120mm?2

> 25mm2 ddi véi cap tiét dién tir 150mm?2 + 300mm2

II. Dic tinh k¥ thuit cia hop dau cap goc loai don

a. Do bén dién ap ¢ diéu kién kho 4,5U,/05phiit va/hodc 4U,/15phiit:

- Dbi voi cdp 12,7(Uo)/22kV: 57 kVAC/05phiit va/hodc 51 kVDC/15phiit

b. Do bén dién 4p xung:

- Pbi voi cap 12,7(Uo)/22kV: 125kV.

c. Phong dién cuc bo: tdi da 10 pC & dién dp 1,73U,.

d. Kha nang 6n dinh nhiét trong Is (nhi¢t do 101 trude ngfm mach 1223°C va nhiét
d6 161 & cudi qua trinh ngan mach 1a 250°C, nhiét dd moéi truongtlr 10°C dén 30°C): theo
tiéu chuan VDE 0278-1 hoic twong duong.

e. Khoang cdch ro t6i thiéu: 20 mm/kV.

f. Nha sén xuat T- plug phai xdc nhan chat hrong dau cosse cung cap kém theo T-
plug dam bao chat lwong, ¢6 the sir dung voi T-plug cung cap.

I11. Cac yéu cAu vé thir nghiém dién hinh

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

A.Trinh ty thu 1:

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

2. Thur phong dién cuc bo ¢ 1,73Uo (Partial discharge).

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

4. Thir chu ky nhiét trong moi truong khdng khi (Heating cycles in air).

5. Thur chu ky nhiét trong moi truong nude (Heating cycles under water).

6. Thir théo 1ap 05 lan (disconnect/connect).

7. Thur phong dién cuc b ¢ 1,73Uo va nhi¢t do cap cuc dai trong diéu kién van
hanh va nhiét do0 moi truong xung quanh binh thuwong (Partial discharge at maximum
cable conductor temperature in normal operation and ambient temperature).

8. Thir dién 4p xung (Impulse).

9. Thir dien ap AC ¢ 2,5U0/15 phut (AC voltage).

10. Kiém tra ngoai quan (Examination).

B.Trinh ty thir 2:

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

12. Thir 6n dinh nhiét d6i v6i man chin (Thermal short circuit (screen)).
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13.  Thit 6n dinh nhiét dbi véi 161 (Thermal short circuit (conductor)).

14. Thir thdo 1dp 5 1an (disconnect/connect).

15. Thur dién dp xung (Impulse).

16. Thir dién 4p AC & 2,5U0/15 phiit (AC voltage).

17. Kiém tra ngoai quan (Examination).

C.Trinh tu thir 3:

1. Thtr dién ap AC (4,5U0/05 phit) va/hoac DC (4Uo/15 phit) (AC and/or DC
voltage).

2. Thir 6n dinh nhiét déi vi man chin (Thermal short circuit (screen)).

Hang muc nay c6 thé thir két hop véi thir 6n dinh dong.

3. Thir 6n dinh nhiét di voi 161 (Thermal short circuit (conductor)).

Hang muc nay ¢6 thé thir két hop véi thir 6n dinh dong.

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

5. Thir théo lap 5 lan (disconnect/connect).

6. Thu dién dp xung (Impulse).

7. Thir dién ap AC ¢ 2,5U0/15 phiit (AC voltage).

8. Kiém tra ngoai quan (Examination).

D.Trinh tu thir 4:

1. Thir thao tac co khi d6i véi dAu cap c6 tiép xc loai trugt (operating eye).

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

3. Kiém tra ngoai quan (Examination).

E. Ngoai cac thir nghiém theo trinh ty nhu quy dinh trén, cic thir nghiém sau dugc
thuc hién trén cdc mau phu kién riéng r¢:

1. Pién trd man chin (screen resistance).

2. Dong ro trén man chin (screen leakage current).

3. Dong su ¢ ban dau (fault current initiation).

4. Luc thao tac (Operating force).

5. Diém thir nghiém dién dung (capacitive test point).

C. Hop dau cap T-Plug loai ddi 22kV Cu/3x240mm?2

1. Yéu ciu chung

1.1. Cau tric:

Loai: Co ngu01 co nong, su dung trong nha.

Hop dau cap goc T-plug loai dbi bao gom 01 hop dau cap goc T-plug tha nhat va
01 dau cap goc T-plug thu hai dau vao dau cap goc T-plug thir nhit dé c6 thé dau 02 cap
ngam trung thé vao mot ngan ta dién.

Hop dau cap goc T-plug thir nhat dung cho cap ba 161 bao gom 1 hop dau cap thing
ding cho cap ba 16i va 3 T-plugs dé c6 thé ddu mdt cap ngam trung thé ba 161 vao mot
ngan ta dién.

Hop dau cap goc T-plug thir hai dung cho cap ba 161 bao gom 1 hop dau cap thang
ding cho cap ba 18i va 3 T-plugs dé c6 thé ddu mot cap ngam trung thé ba 18i vao dau
cap goc T-plug thir nhat.
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Hop dau cap goc T-plug thir nhat dung cho cap mét 161 bao gom 1 hop. dau cap
thang dung cho cap mot 16i va 1 T-plug dé c6 thé dau mdt cap ngdm trung thé mot 15
vao mot ngan tu dién.

Hop dau cap goc T-plug thir hai dung cho cap mot 161 bao gom 1 hop dau cap thang
ding cho cap mét 16i va 1 T-plug dé c6 thé dau mot cap ngam trung thé mot 16i vao dau
cap goc T-plug thir nhat.

Hop dau cap thang duoc thiét ké dé khoi phuc lai cac 16p cua cap ngdm nhu 16p
man chin 15, cach dién, man chén cia cach dién, 16p dém, lop giap bao vé va lop vo
nham dam bao cau trac phan dau cap tuong duong voi cau triic cap duoc dau nbi.

T-plug duoc thiét ke dé déu noi dau cap thang vao tu dién, c6 thé sir dung dé ndi
duoc ca hai loai cap ngam trung thé man chan bang dong hodc soi dong.

Doi voi hop dau cap goc sir dung cho cap 3 16i: Ngwoi mua phai quy dinh cu thé
khoang cach tdi thiéu tir bushing ctia ngin dau cap dén chac ba (chia cap 3 15i thanh 3
cap 1 101)

Mbi hop dau dap goc dugc dong goi trong hop riéng biét. Bén trong hop phai co
danh muc chi tiét trinh bay loai va s6 lurong vat tu mdi loai bén trong hop va ban hudng
dan lap dat dau cap goc.

1.2. Quy cach k¥ thuat cua cap dung dau ndi:

Loai: 24kV 3x240 mm? dwoc san xuit theo IEC 60502-2.

Vit liéu 1am 15i cap: Dong.

Vat liéu cach dién: XLPE, EPR.

DJ day cua lop cach dién:

- Dbi voi cap 12,7(U,)/22kV: 5,5mm.

- Pdi v6i cap 20(U,)/35kV: 8,8mm.

Nguoi mua phai mo ta cu thé man chin kim loai (bing dong hay soi dong) va tiét
dién cua loai cap can ddu ndi khi mua sam.

Lép giap: Theo IEC 60502-2

2. Dac tinh ky thuat caa hop dau cap goc loai doi

a. DO bén dién ap ¢ diéu kién kho 4,5U,/05phit va/hoic 4U,/15phut:

- Pbi véi cap 12,7(Uo)/22kV: 57 kVAC/05phit va/hodc 51 kVDC/15phut

- D6 véi cap 20(U,)/35kV: 90 kVAC/05phat va/hodc 80 kVDC/15phut.

b. Do bén dién ap xung:

- P6i véi cap 12,7(Uo)/22kV: 125k V.

- Dbi voi cap 20(U,)/35kV: 180k V.

c. Phong dién cuc bo: tdi da 10 pC & dién ap 1,73U,.

d. Kha nang 6n dinh nhiét trong 1s (nhiét do 16i trwdc ngan mach 1a 23°C va nhiét
d6 181 & cudi qua trinh ngan mach 1a 250°C, nhiét do moi truong tir 10°C dén 30°C):
theo tiéu chudn VDE 0278-1 hoic trong duong.

e. Khoangcachro tbi thiéu: 20 mm/kV.

f. Nha san xuit T-plug phai xac nhan chat lwong dau cosse cung cap kém theo T-
plug dam bao chét lu’ong, c6 thé sir dung v6i T-plug cung cap.

3. Cac yéu ciu vé thir nghiém dién hinh
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Thir nghiém dién hinh duwogc thuc hién theo IEC 60502-4:2010 (TCVN 5935-
4:2013):

A. Trinh tu thu 1:

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

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

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

4. Thtr chu ky nhiét trong moi truong khong khi (Heating cycles in air).

5. Thir chu ky nhiét trong moi truong nudce (Heating cycles under water).

6. Thr thao lap 05 lan (disconnect/connect).

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

8. Thur dién ap xung (Impulse).

9. Thur dién ap AC & 2,5U0/15 phut (AC voltage).

10. Kiém tra ngoai quan (Examination).

B. Trinh tu thu 2:

1. Thtr dién ap AC (4,5U0/05 phut) va’hoac DC (4Uo/15 phuat) (AC and/or DC
voltage).

Thir 6n dinh nhiét d6i vi man chan (Thermal short circuit (screen)).
Thir 6n dinh nhiét d6i vai 16i (Thermal short circuit (conductor)).
Thir thao lip 5 lan (disconnect/connect).
Thir di€n ap xung (Impulse).
Thir dién ap AC 6 2,5U0/15 phut (AC voltage).
Kiém tra ngoai quan (Examination).
. Trinh tu thu 3:
Thur dién ap AC (4,5U0/05 phut) va’/hodc DC (4Uo/15 phat) (AC and/or DC

HEOQES R R

voltage).
2. Thir 6n dinh nhiét d6i v6i man chan (Thermal short circuit (screen)).
Hang muc nay c6 thé thir két hop véi thir on dinh dong.
3. Thir 6n dinh nhiét ddi v6i 161 (Thermal short circuit (conductor)).
Hang muc nay co6 thé thir két hop véi thir on dinh dong.
4. Thir 6n dinh dong (Dynamic short circuit).
5. Thir thao lap 5 lan (disconnect/connect).
6. Thu dién ap xung (Impulse).
7. Thur dién ap AC & 2,5U0/15 phut (AC voltage).
8. Kiém tra ngoai quan (Examination).
D. Trinh tu thu 4:
1. Thir thao tac co khi d6i véi dau cap co tiép xuc loai truot (operating eye).
2. Thir phong dién cuc bo & 1,73Uo (Partial discharge).
3. Kiém tra ngoai quan (Examination).
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E. Ngoai cac thit nghiém theo trinh tu nhu quy dinh trén, cac thir nghiém sau duoc
thuc hién trén cac mau phu kién riéng ré:
1. Dién tré man chin (screen resistance).
Dong ro trén man chan (screen leakage current).
Dong su ¢b ban dau (fault current initiation).
Luc thao tac (Operating force).
Diém thu' nghiém dién dung (capacitive test point).
D Hop noi cap 3x240mm2-Co ngot lanh kiéu co riit - ong noi hgp kim bulong

G W

lwe.

I. Yéu ciu chung

1. Cau triic

Loai:Co ngudi d6 nhya.

Hop ndi cép 24kV c6 thé dung dé ndi cdp ngam 24kV cach dién XLPE véi cép
ngam 24kV cach dién XLPE.

Hop ndi cap bao gom

a. Tat ca cdc vat tu can thiét dé khoéi phuc lai cdc 16p cila cdp ngdm nhu 16p man
chan 151, cach dién, man chan cua cach dién, 16p boc bén trong, 16p boc phan cach, 16p
gidp bao v¢ va lop vo ngoai nham dam bao ciu tric phan ndi cap twong dwong véi cau
trac cap duoc dau ndi.

M&i mdt pha cdp phai ¢6 01 déy tiép dia (va ciing 13 diy ndi man chin ddng), c6
tiét dién dam bao:

+>25mm2 dbi voi cap tiét dién tir 150mm2 + 300mm?2

Chiéu dai ctia day ndi man chan dong theo cap dién 4p ciia cap nhu sau:

+ 2> 1200mm vai cap 22kV.

béi véi hdp ndi loai dd nhwa, nhua cach dién va chit dong ran duogc dong goi sao
cho ngudi str dung d& dang tron 13n ma khong can thém bét ky dung cu nao khéc.

b. Céc vai lam sach va dung moi lam sach.

Cap sau khi dugc ndi c6 thé van hanh ngay sau khi hoan tat lap dit.

Mobi hop ndi dap duoc dong goi trong hop riéng bi¢t. Bén trong hopphai c¢6 danh
muc chi tiét trinh bay loai va s6 lugng vat tu moi loai bén trong hop va ban hudng dan
lap dat hop ndi cap.

2. Quy cich k¥ thuat ciia cap ding dau ndi:

Loai: 24kV 3x240mm? duge san xuat theo IEC 60502-2.

Vat lidu 1am 16i cap: Dong

Vat liéu cach dién: XLPE

D0 day cua lop cach dién:

- Dbi voi cap 12,7(U)/22kV: 5,5mm.

Man chin kim loai biang dong va tiét dién cdp 3x240mm?2.

Lop gidp:Theo IEC 60502-2

I Pic tinh ki thuit cia hop ndi cap

1. Thong s6 ki thuat

a. PO bén dién ap ¢ diéu kién kho 4,5U,/05phiit vi/hoidc 4U,/15phiit:
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- Dbi voi cap 12,7(U0)/22kV: 57 kVAC/05phiit va/hodc 51 kVDC/15phiit

b. D6 bén dién dp xung:

- Déi véi cép 12,7(Uo)/22kV: 125k V.

c. Phong dién cuc bo: tdi da 10 pC & dién 4p 1,73U.,.

d. Kha nang 6n dinh nhiét trong 1s (nhiét do 16i trude ngfm mach 1a23°C va nhiét
d6 161 & cudi qua trinh ngan mach 1a 250°C, nhiét dd méi truomgtlr 10°C dén 30°C): theo
tiu chuan VDE 0278-1 hoac twong duong.

e. Méi ndi cdp c6 thé van hanh 6 vi tri wot.

2. Phu kién: Déi voi hop ndi cap 3x240 mm?: 3 O ong noi 240 mm?2,

Nha san xuat hop ndi cap phai xdc nhan chat lu’orng 6ng ndi cung cap kem theo hop
ndi cap dam bao chat luong, c6 thé sir dung véi hop ndi cap cung cap.

- Sir dung ong loai xiét bt dau bu 16ng 1am bang vat liéu ludng kim (bimetal) phit
hop vai tiét dién va chiing loai cdp sir dung.

- Céc 6ng nbi phai dam bao kha ning mang dong dién tai 16n nhit cua loai cp
tuong Ung.

II1.Céc yéu cu vé thir nghiém dién hinh

Thir nghi€ém dién hinh dwgc thuc hién theo IEC 60502-4:2010 (TCVN 5935-
4:2013):

A.Trinh ty thu 1:

1. Thir dién ap AC (4,5U0/05 phit) va/hodc DC (4Uo/15 phit) (AC or DC voltage).

2. Thir phong dién cuc bo & 1,73Uo (Partial discharge).

3. Thur dién dp xung ¢ nhiét do cap cuc dai trong diéu kién van hanh binh thuong
(Impulse at maximum cable conductor temperature in normal operation)

4. Thu chu ky nhiét trong moi truong khdng khi (Heating cycles in air).

5. Thir chu ky nhiét trong moi treong nudc (Heating cycles under water).

6. Thu phong dién cuc bo ¢ 1,73Uo va nhiét d0 cép cuc dai trong diéu kién van
hanh va nhiét do0 moi truong xung quanh binh thwong (Partial discharge at maximum
cable conductor temperature in normal operation and ambient temperature).

7. Thur dién ap xung (Impulse).

8. Thir dién ap AC ¢ 2,5U0/15 phut (AC voltage).

9. Kiém tra ngoai quan (Examination).

B.Trinh tu thir 2:

1. Thir dién ap AC (4,5U0/05 phut) va/hodc DC (4Uo/15 phiit) (AC or DC voltage).

2. Thir 6n dinh nhiét déi véi man chin (Thermal short circuit (screen)).

3. Thtr 6n dinh nhiét d6i véi 161 (Thermal short circuit (conductor)).

4. Thu dién ap xung (Impulse).

5. Thir dien ap AC ¢ 2,5U0/15 phut (AC voltage).

6. Kiém tra ngoai quan (Examination).

C.Trinh tu thir 3:

1. Thir dién ap AC (4,5U0/05 phut) hay DC (4Uo/15 phut) (AC or DC voltage).

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

Hang muc nay c6 thé thir két hgp véi thir 6n dinh dong.
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3. Thtt 6n dinh nhiét d6i vdi 16i (Thermal short circuit (conductor)).

Hang muc nay c6 thé thir két hop véi thir on dinh dong.

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

5. Thir dién ap xung (Impulse).

6. Thir dién ap AC ¢ 2,5U0/15 pht (AC voltage).

Kiém tra ngoai quan (Examination).

Muc 2. Ban vé: Khong co

Muc 3. Kiém tra va thir nghiém: theo n6i dung muyc 1.2 yéu cau k¥ thuat — Chuong V
va diéu kién cu thé ctia hop dong — Chuong VII






