Phin 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT

A. GIOI THIEU CHUNG VE DU AN VA GOI THAU
1. Tén gobi thau: Mua sam VTTB phuc vu SXKD dot 1 nam 2026.

2. Tén dy toan: Dy toan Mua sdm thiét bi cho h¢ thong do xa dot 1 nam 2026; Dy toan Mua
sam va lap dat ty bu ha &p nam 2026 cua Cong ty Pién lyc Ninh Binh va Dy todn Mua sam vat

tu phuc vu SXKD, KD&DVKH dot 1 nam 2026

3. Chii dau tw: Cong ty Dién luc Ninh Binh — Chi nhanh Tong Céng ty Dién luc Mién

Bac

4. Quy md géi thau: Mua saim Day va cap dién, Hop cong to, phu kién va thiét bi thu
thap dit li€u cong to dién tu, tu tu bu ha thé tron bo.

Tién d6 cung cap: 90 ngay ké tir ngay hop dong c6 hiéu lyc.

Dia diém cung cap: Tai kho - Cong ty Dién luc Ninh Binh.

B..YEU CAU VE KY THUAT.

1. Bi€u kién ctia moi truong lam viée:

Nhiét d6 moi truong 16n nhat 45°C
Nhiét do méi truong Nho nhat 0°C
Nhiét ¢ moi truong trung binh ndm 25°C

Khi hau

Nhiét déi, nobng am

b6 am cuc dai

100%

Do am trung binh 85%
Do cao lép dat thiét bi Pén 1000m
2. Diéu kién van hanh ctia hé théng dién:

Dién 4p danh dinh (kV) 35 22

Loai hé thong 3 pha 4 day 3 pha 4 day

Ché do nbi dét trung tinh Trung tinh cach ly | Noi dét truc tiép
hodc ndi dat qua tré
khang

Dién 4p lam viéc 16n nhét (kV) 40,5/38,5 24

Tan s6 (HZ) 50 50

Chiu dong ngan mach 16n nhét/giay (kA/s) | 25/3 25/3

Chiu dong déng ngin mach (kA) 63 63

Chiéu dai dong ro t6i thiéu (mm/kV) 25 25

Ghi chu:

- Chiéu dai dong ro cua cach di¢n doi voi khu vuc 6 nhiém ndng, bui ban, hay &




d6 cao ldp dat 1on hon 1000m c6 thé ting chiéu dai dong ro 1én mirc 31 mm/kV.

- Vi céc thiét bi lép dat & dg cao trén 1000m (hodc ¢ khu vuc thuong xuyén co
nhiét d§ moi truong dudi 0°C) dugce thiét ké riéng cho tirng khoang cao do 1ap dat. Khi
do6 céc ti€éu chuan vé mirc cach dién, ap luc v thiét bi, ché do lam mat, ... duoc di¢u
chinh cho phu hop.

C. Théng s6 k¥ thuit ciia cac vat tw thiét bi.

Céc vat tu thiét b phuc vu san xuét kinh doanh phai dat yéu ciu theo quy dinh cua
EVN, EVNNPC va quy dinh tiéu chuan k¥ thuat vat tu thiét bi ludi dién phan phoi trong
Cong ty bién lyc Ninh Binh.

Hang hoa dwa vao géi thau phai c6 ngudn gdc xuat xi rd rang, méi 100%, san xuat
>nam 2025.

I. HOp cong to dién tir
2. Hop cong to
IEC 60068-2: Céc diéu kién vé vo boc mang dién, céch ly, chiu nhiét va thir
nghiém.
IEC 60529: Phan loai mirc do bao vé ddi véi hom kin.
IEC 60439: Tu dién va thiét bi diéu khién ha thé.

a. Tiéu chuan Ky thuét chung:

Hop cong to co vo tranh duge nhiing tac dong cua thoi tiét, khong bat bui, 16p vo
ngoai cach dién bang vat liéu Composite diic nong hoac nhya PC (Polycarbonat), ¢
chtra 30% so1 thuy tinh tdng cuong, vo hdp c6 kha nang chiu va dap 10J véi loai hop 1
cong to.

Hop cong to dugce trang bi cac boc ddu ddy, ¢ cach dién phut hop dé dau nbi cac
day cap vao va cap ra cia nguoi tiéu thy.

Hop cong to duoc thiét ké phu hop dé lip dit cd dinh trén tudng hodc trén cot bé
tong c6 duong kinh 200-250mm, Hp cong to ¢ cac phu kién lap dat bao gom gong
bang thép ma kém. C6 du cac phu kién dé treo Hop 1€n cot hodc trén twong. Bo gong va
dai dam bao do chac chan dé khi bat Hop cong to 1én tuong hay 1én cot, vo Hop cong to
khong bi cong vénh.

Cac Hop cong to duoc thiét ké va ché tao dam bao van hanh trong diéu kién khi
hau nhiét do1 trong 20 nam ma khong gidm qué 5% tinh nang vé dién va co hoc (Co gidy
chirng nhan thir nghi¢m lao hoé dé khang dinh chiric nang nay).

~ Hop cong to thiét ké dé chéng duoc trom, chong mat cap, & tat ca cac diém co du
lyc dé chiu tac dong do con nguodi hoac cac dung cu thao tac bang tay tdc dong vao.

Hop cong to duoc thiét ké bao gdbm 02 ngin riéng biét, 01 ngin dit cong to va
hang booc dau day ¢ phia trén, ngan dudi dat aptomat.

Cira c6 6 khoa an toan tin cdy va c6 bd phan che mua.

Bé& mit vo hop phang va nhin bong khong c6 vét phong rop
2.Théng sb k¥ thuat:

STT Mo ta bon Théng sb k§ thuat




Nudc san xuat

Néu ro

Nha san xuat

Néu ro

Ma hiéu

Néu ro

Loai : HOop 4 cong to dién tir 1 pha

Loai : Hop 1 cong to 3 dién tir pha truc
tiép

Chung chi ISO

9001

Tiéu chuan ap dung

IEC 60068-2, IEC 60439, IEC 60529
hodc twong duong

Loai

Lap dat ngoai troi

Hop cong to

Lam béang composite dic hoic nhwa PC
(Polycarbonat), bén vé&i tia tor ngoai,
chéng ran nut, ldo hoa va an mon, phu
hop dé van hanh t6t ¢ vung nhiét ddi,
vung bién, viung swong mudi, ving 6
nhiém cong nghiép. ..

Vit liéu cua vo hop

Lam bang kinh thuy tinh trong sudt hodc
kinh nhya PC trong sudt chong tia cuc
tim (UV), khong ran ntrt, khong dong hoi
nudc bén trong & moi thoi tiét dam bao
doc o chi s6 cua cong to trong thoi gian
lam viéc quy dinh ma khong phai mé nap
hop. Cira s6 phai co bién phap chong
nudc mua chdy vao trong hdp (nhu bom
silicon tai cac khe ranh)

Cura s6 doc chi s6 cong
to

C6 trang bi nap che MCB lam bang vat
li€u nhua téng hop cung, chic chin, bén
V01 tia tr ngoai, chéng rang nut, 13o hoa
va an mon

Cira dam bao thao tac MCB bang tay ma
khong phai mé cura hdp cong to, khong
cham vao cac phan mang dién trong hop
ké ca cac dau day vao MCB

Kich thudc ctra phu hop dé lip dat cac
MCB thong dung
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Cua thao tac MCB

Co trang bi nép che MCB lam béng vat
liéu nhya tong hop cing, chéc chin,

bén véi tia tir ngoai, chong rang nit, 130
hoéa va &n mon

Cira dam bao thao tic MCB bang tay
ma khong phai m¢ ctra hdp cong to,
khong cham vao cac phan mang dién
trong hop ké ca cac dau day vao MCB
Kich thudc cira phu hop dé lip dat cac
MCB thong dung




11 | Cap bao vé vo hop IP 43
12 | Kha nang chéng chay mm cap FH2-40
13 | DO benvadip Vo hp | 20
cura sO doc chi s cong to
14 | bi¢n ap dinh muc kV 0,4
Thir nghiém d6 bén cach
15 A
dién
bién ap xoay chiéu ting
cao tan so cong nghiép, 1 | kV 2
phat
bién tré cach dién MQ >1
16 | Gi6i han do tang nhiét do
D?l véi cac phan mang oC 65
dién
Dbo1 voi cac phan khong oC 40
mang di¢n
A o + o A R yoo 0
17 | Kh niing chiu nhiét kho 100°C £ 20°C, d()‘ am duoi 60%
trong 5 gi0
18 | Kha nang chiu néng am Dap tng
19 | Mau Xam trang
20 | Do day vat liéu mm > 1
Ham lugng soi thuy tinh % Néu rd
Kich thudc hop ( cao x
21 n R sz
rong x sau )+ sai s
L:OE_II : HOp 4 cong to di¢n NBU 15
tu 1 pha
Loai : Hop 1 cong to 3 o
pha dién tir truc tiép Neuro
23 | Trong luong
L:OE_II : HOp 4 cong to di¢n N&U 15
tu 1 pha
Loai : HOp 1 cong to 3 n
pha dién tir truc tiép Neuro
Dugc thiét ké o day cua hop cong to.
24 | L& ludn cép vao ra Céc 10 ludn cap kem nap bit cap co kha

nang kep cac loai cap tuong trng voi
kich thudc va so lugng nhu sau:

Loai C: Hop 4 cong to
dién t 1 pha

1 18 cap vao phu hop cho 1 soi cap
AL/XLPE 10-35mm?2 c6 duong kinh 18
-29 mm

- 04 L6 ludn cap ra, mdi 16 phu hop
cho 1 sgi cap CV 1x10-50 mm2co




duong kinh 6 — 20 mm

Loai : Hop 1 cong to' 3
pha dién tir truc tiep

- 01 L3 ludn cap vao phu hop cho 1 soi
cap AL/XLPE 4x10-50 mm2 duong
kinh 18-42 mm

- 04 L6 ludn cap ra, mdi 16 phu hop
cho 1 sgi cap CV 1x10-50mm2c6
duong kinh 6 — 20 mm

25

Thanh ray lip MCB

Lam bér}g thép ma kém hodc nhom theo
tiéu chuan DIN rail phu hop dé ¢6 dinh
s0 lugng MCB sau

Loai : HOop 4 cong to dién

£ 1 vha 4 MCB 1 cuc
Loai : Hop 1 cong to 3
pha dién tur tryc tiep L MEB S eue
26 Nhlct dd moi truong cuc °C 50
dai
97 DR am mO} treong tuong % 90
doi cuc dai
Khoa nép hop
Thanh ray lip MCB

28

Ph}l kién bao gém cho
moi hop

Bang dién hodc thanh ga lap lam bang
nhua cach dién, hang kep dau day kém
buldng dé dam bao lap dit cong to thuan
tién, an toan.

Hang kep dau day va 6c bat diy ngudn
va cong to dugc 1am bang hop kim dong
ma thiéc dé vira dau ndi duoc day déng,
vira dau néi dugc ddy nhom.

Nip bit cap bang cao su hodc nhwa dan
héi c6 kha nang cit cac 16 ludn cép co
duong kinh khic nhau va phai du kin
chéng con triung lot vao

2 gid d& bt dai inox (0,4mmx20mm)
lam bang thép ma kém nang néng phu
hop dé c6 dinh hop cong to trén tru bé
tong ly tdam 7,5m, 8,4m, 10,5m, 12m va
14m.

Buldng, vit lip cong to.

Tai liéu huéng dan lap dat va van hanh

29

Ghi nhén

Nhan hop cong to phai ghi cac thong tin
Sau.

Ma hiéu

Nha san xuat

Noi san xuat




Nim san xuat

Bén mua

Loai: hop 4 cong to dién tir 1 pha 220V
- tir 3(9) dén 5(80)A, Pién ap dinh
mtuec...

Loai: hop 1 cong to 3 pha 220/380V -
20(40)A dén 50(1 00)A va 1 MCB 3 cuc
tir 40A dén 100A

Moi hop cong to duoc dong goi trong
hop carton riéng biét dé d& dang cho
viéc bao quan trong kho cling nhu van
chuyén

30 | bong goi

Kiém tra do ting nhiét 6 cua cac phan
dau noi trong hop

_ _ Thir nghiém do bén cach dién
Bién ban thu nghiém

3L | 4:én hinh Kiém tra cap bao vé
Thi nghiém d6 bén co hoc
Thir nghiém d6 1ao hoa
Thir nghiém chong chay
I1. Cap va day din:

1. Yéu ciu chung:
Nha thau cung cip céc tai liéu sau theo E-HSDT:
- Nha san xuét, xuat x cla day, cap di¢n.
- Tiéu chuan ché tao va thir nghiém (TCVN, IEC).

- Ching chi quan 1y chat lugng ISO 9001 dung nganh nghé san xuat day, cap
dién cia Nha san xuat.

- Bang thong s6 k¥ thuét chi tiét timg chung loai.
- Céc bién ban thi nghiém mau nguyén vat liéu dé san xuét.

- C4c bién ban thi nghiém mau tirng chiing loai day dan, c6 céc chi tiéu thir
nghi¢m theo TCVN va yéu cau ky thuat ctia ho so.

- Danh muc cac may moc thiét bi phuc vu san xuat day va cap dién cua nha san
xuat.

- Danh muc cac may moc thiét bi thi nghi¢m cua nha san xuat.
- Nha san xuat phai c6 kinh nghiém vé san xuat day, cap dién it nhat 5 nam.
2. Yéu cau vé thir nghiém:

Tat ca cac chung loai day va cap dién duoc trai qua 2 bude kiém tra thir nghiém
sau day:

- Budc 1: Thtr nghiém xuat xudng.
Tat ca cac day dan, cp dién déu duoc thir nghiém xuat xudng tai noi san xuat.

Céc chi tiéu theo tiéu chudn ché tao (Chi tiét tai phan Y&u cau cu thé).
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- Bué6c 2: Thtr 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:
T6 chire lay mau ngiu nhién theo nguyén tac:

+ Mbi chung loai day, cap c6 sb lugng 16 <2 16: 14y it nhat 01 mau.

+ Pdi v6i chung loai cap vin xoan c6 s6 luong tir 2+4 16 1dy 02 mau, tir 5 10 tré
1én lay 03 mau (Hoac lay mau theo quy dinh ctia co quan thir nghi¢m).

+ Véi chung loai hang c6 s6 lugng it Cap <100m, day nhom 15i thép <300kg)
c6 thé mién thir nghiém mau, stt dung bién ban thir nghiém mau cung chung loai cua
cac don hang trude cung nha san xuat.

+ Lap bién ban 14y mAu tai hién trudng, it nhit phai c6 da 3 thanh phan tham
gia lay mau: Bén mua, bén ban, bén thi nghiém. Cac mau dugc ni€ém phong bao vé
dam bao khong bi hu hai ton hao cho dén khi thi nghiém.

- Pon vi thir nghiém maiu la Céng ty TNHH MTV thi nghiém dién Mién Bic
(ETC1) hodc Pon vi thu nghiém c6 uy tin, c6 du tu cach hop 1€, ndng luc va kinh nghiém
duoc Chu dau tu chap thuan theo quy dinh.

- Céc chi tidu vé thir nghiém mau can ctr cac TCVN va IEC lién quan timg chung
loai cap.

- Bién ban thir nghiém mau 1a mot phan cia hd so nghiém thu va thanh quyét toan hop
dong.
3. Pham vi ap dung

- Yéu cau k¥ thuat (YCKT) nay qui dinh két cau, kich thudc va cac thu nghiém
d6i véi cap dién vin xoan (sau ddy goi tat 1a cap) dat ngoai troi, cach dién bang
polyethylen lién két ngang (XLPE) dién ap lam viéc dén 0,6/1 kV, c6 hai, ba hodc bon
161, c6 rudt dan dién bang nhom, tiét dién danh dinh tir 16 mm? dén 150 mm?2

- YCKT nay ap dung trong Tong cong ty Pién luc mién Bic.
Tiéu chuan 4p dung va tham chiéu

- TCVN 6447 — 1998: Cap dién van xoan cach dién bang XLPE dién ap lam viéc
dén 0,6/1 kV.

- TCVN 6614 — 2008: Phuong phép thir nghiém vat liéu lam vo boc céap
- TCVN 5934 — 1995: Soi ddy nhom tran ky thuat dién

- TCVN 5935 — 1995: Cép dién lyc cach dién bang chat dién moi ran, dién ap
danh dinh tir 1 kV dén 30 kV.

- TCVN 5936 — 1995: Céap va day dan dién. Phuong phap thir cach dién va vo
boc.

Va céc ti€u chuan Viét Nam, qudc té khac twong duong.
Yéu cau ki thuat
a. Yéu cau d6i voi rudt dan

- Rudt dan phai bang nhém bén tir nhirg sgi nhém tron k¥ thuat thanh cac 16p
dong tam va duogc ép tron. Kich thudc, thong s k¥ thuat cia rudt dan theo quy dinh tai



bang thong sb k¥ thuat & muc 8.
- Cac soi nhom dung dé bén thanh rudt ddn phai pht hop v6i TCVN 5934 - 1995,

- Cac 16p xoan ké tiép nhau phai ngugc chiéu nhau va 16p xoan ngoai ciing phai
theo chiéu phai.

b. Yéu ciu déi véi cach dién

Céch di¢én phai dugc ché tao tir vat liéu XLPE khang UV ¢6 ham lugng tro khong
it hon 2% khoi lugng. Céch dién phai dong nhat, bAm chdc véi rudt dan nhung van cé
thé tach ra khéi rudt dan.

c. Yéu cAu vé nhan biét 16i cap

i) Dinh nghia 15 cap: Ldi cap gdm rudt dan dién va 16p vo boc cach dién

ii) Céc 18i cap phai duoc nhin biét thong qua cac gan ndi lién tuc doc theo chiéu
dai cua 11 cap.

Ngoai ra, cac 161 pha phai dugc danh dau bang chir so dé doc va bén doc theo
chiéu dai cua 161 cap. Cac chir s0 phai tuong tng voi s6 gan ndi trén 16 cap. Chiéu cao
clia cac chit so trén 161 pha khong duoc nhé hon 3mm ddi véi rudt dan dén 35mm? va
khong nhé hon 5Smm d6i1 voi rudt dan 16n hon. Khoang cach gitra cac chir so khong dugce
vugt qua 100mm.

ii1) Cac gan noi trén 161 phai 1a dang lugn tron va c6 mat cat giong nhau.

- Kich thuéc cta gan ndi duge qui dinh nhu bang sau:

Kich thuéc cua gan noi

Chiéu rong ¢ chan gan

Chiéu cao cua gan

Ldi pha

1,0+0,2 mm

0,5+0,1 mm

L&i trung tinh

0,6 0,2 mm

0,3+0,1 mm

- Khoang cach giira cac gan ndi (do gitra cac dinh cua gan) bang 3+ 1 mm déi
Vo1 rudt dan c6 mit cit danh dinh tir 16 dén 35 mm?; bang 5 + 1 mm ddi voi rudt dan cd
mit cit danh dinh tir 50 dén 150 mm?

- Loi trung tinh (néu c6 trong cap) c6 thé co hang loat gan ndi cach déu nhau theo
chu vi va s0 lugng gan noi duoc qui dinh nhung bang dudi day hoac khong c6 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

- C4c 16i-pha phai c¢6 cac gan noi nhu sau:

+ D061 voi cap hai 161: Mot gan noi;

+ D61 vt cap ba 161: MGt 161 co6 gan ndi, 161 kia c6 hai gan ndi;

+ D01 véi cap bon 16i: Mot 161 ¢6 gan noi, mot 161 khac co hai gan ndi con 161 thir

ba c6 ba gan noi.

d. Bo tri cac 16i cap

1) Cac 101 cap dugc xoan theo chiéu trai, thir tu cac 101 do1 véi cap bon 161 bat

8



dau bang 161 trung tinh, rdi dén 16i pha 1, 16i pha 2, 15i pha 3.
ii) Budc xodn theo dudng kinh tinh toan 16n nhat cta ca cap.

111) Céc 161 cap phai c6 kich c¢d, cau truc vat li¢u va co 1y tinh nhu nhau nham
dam bao cung chiu lyc va su co gian trong qua trinh van hanh.

N

Hinh: Mt cit 3 loai cap van xoan dién hinh (2 16i, 3 15i, 4 15i) v&i 18i trung tinh
1a ki€u tron khong gan.

Trong d6 (1) 1 phan rudt nhém, (2) 1 phan vo cach dién XLPE
Yéu cau vé thir nghiém
a. Thir nghi¢ém thwong xuyén va thir nghiém xuit xwéng:

Thir nghiém thuong xuyén va thir nghiém xuat xuéng duge thuc hién boi nha san
xuat trén moi chung loai san pham cung 16 san xuét, duoc san xuit ra va thuc hién tai
nha san xuat dé chimg minh kha nang dap ung cic yéu cau ky thuat cua hop dong s&
dugce ndp cho ngudi mua khi giao hang. Viéc chimg kién thi nghiém (néu c6) sé& thuc
hién theo cac hang muc nay hoic theo quy dinh cu thé cta bén mua.

Cac hang muc thir nghiém:

- Do dién trd 1 chiéu cta rudt dan.
- Thtr xung di¢n ap.

b. Thir nghiém dién hinh:

Thir nghiém dién hinh dugc thyc hién dé danh gia mot chung loai cép c6 dap img
cac yéu cau ky thuat hay khong, thuong dugc thuc hién boi mot don vi doc 1ap du nang
luc.

Céc hang muc gom:
- Luc kéo dut rudt dan.
- Thur nghiém lao hoéa céch dién
- P06 bén co hoc ddi véi mau cach dién chua qua thu 1ao hoa
+ Do bén kéo nho nhét
+ Do gidn dai twong ddi nho nhat
- P06 bén co hoc ddi voi miu cach dién da qua thur 1ao hoa
+ Do bén kéo nho nhat so véi mau chua qua thir 130 hoa

+ D¢ gidn dai twong d6i nhé nhat so véi miu chua qua thir 130 hoa



- Ham luong tro trong cach dién XLPE: Nho nhét 2%

- Bién tr¢ cach dién 161 cap ¢ nhi¢t do 20°C.

- Bién tré cach dién 161 cap ¢ nhi¢t do 90°C.

- Mtc tang dién dung sau khi ngdm nudc ¢ nhiét 4o 20°C
- Xt Iy ngdm nudc cia cach dién

- b6 co ngot cua cach dién

- Thtr cao 4p dong xoay chiéu 15 cap (thr ngdm nuée)

- Thir burc xa nhiét (déi v&i cap co6 cach dién X-FP-90)

c. Thir nghiém dac biét:

Thtr nghiém dic biét dugc thuc hién theo thoa thudn va yéu cau ctia nguoi mua,
bao gom cac hang muc:

- Puodng kinh rudt dan (ghi chii: cac soi nhom tron sau khi nén c6 thé anh huong
dén duong kinh so1).

- Cach dién sau khi xtr Iy nong khong ddi: 15 phut ¢ nhiét do: 200°C + 3°C tai
kéo 200 kPa thi do gian dai tuong do1 16n nhat khi c6 tai 175%

- Do gidn dai du 16n nhét sau khi 1am ngudi cta cach dién: 15%

- Chiéu day céach dién

- Céc kich thudc gan ndi va khoang cach cac gan, 16i pha va 13i trung tinh (néu
co).

- Puong kinh 16i cap (khong do chd in ndi hodc c6 gan)

- P6 bam dinh cua cach dién voi rudt dan

d. Thir nghiém khac:

- Po kiém dudng kinh 151, 16p cach dién, 16p vo ngoai dé dam bao ding cac cam
két.

- Kiém tra d§ dong déu cua budc xoan, kiém tra tong chiéu dai va thong tin nhan
dang in trén vo cap.

- Viéc 14y miu x4c suat thir nghiém nham kiém soat chat lugng hang hoa do yéu
cau va thoa thuan ctia nguoi mua, thuc hién theo cac van ban quy dinh cua EVNNPC.

Bao bi, ghi nhan

a) Bao goi

Cap phai dugc quin déu thanh 16p trén ruld bang gb hodc thép. Truc quan phai tron
khong dugc gay hu hong cach dién cua cép.

b) Ghi nhan

Doi voi mbi cap phai co nhan in tryc tiép trén mot 181 pha (1i 1) bing phuong phép
thich hop, ddm bao do bén trong qua trinh bado quan, lap dat, van hanh. Nhan phai dé
doc va chira nhiing ndi dung sau:

- Logo nhan dién thuong hiéu EVNNPC (xem muc 7)
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- 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 rudt dan;

- S6 luong va tiét dién rudt din

- S6 mét theo tirng mét dai

¢) Trén mdi ruld cap phai ¢6 nhian. Nhan phai dé doc, bén véi cac ndi dung sau:

- Logo nhan dién thuong hiéu EVNNPC (xem muc 7)

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

- S6 séri cuia 16 ché tao;

- Chiéu dai cta doan cap;

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

- Loai cach dién;

- Khéi luong cua ruld va cap;

- Miii tén chi chiéu quay cta ruld va céap;

- Nam ché tao;

- Céc thong tin ciia hop dong, du 4n, ... theo yéu cau riéng ciia ngudi mua.
Nhan dién thuong hiéu cia EVNNPC:

Tat ca céc loai hang hoa do EVNNPC va cac don vi tryc thuoc mua sim déu phai
¢6 cac nhan dién thuong hiéu duoc quy dinh nhu sau:

a) Mau nhan dién thuong hiéu cia EVNNPC:

@ EVNNPC

- C4u trac gdm phan logo hinh sao 4 canh va phan chit “EVNNPC”.

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

b) In trén 18i cap:

- Trudce céc thong s6 in trén vo cap néu tai khoan b muc 6 phai in mau nhan dién
thuong hi¢u cia EVNNPC.

- Tuy theo c6ng nghé in ctia nha san xuat, c6 thé in mau hodc den/tring, yéu ciu in
r0 rang sac nét va khong phai trong qua trinh st dung.

- Kich co phﬁn chir nhan dién thuong hiéu tuong duong cd chit in thong tin cap.
Kich c& cua phan logo c6 dudng kinh tir 1,5 dén 2,5 1an ¢ chiv

- Trudng hop s6 lugng mua sam nho 1¢ (dudi 300m) c6 thé khong ap dung yéu cau
nay.
¢) Trén 16 quan day:
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- Trén ca 2 mit ctia phan tang trong 16 quin diy yéu cau son mau dé nhan dién
thuong hiéu EVNNPC.

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

- C6 thé son truc tiép 18én 16 quan day hodc in 1én tAim nhan gin 1én.

Bang thong s6 ki thuat dién hinh cap viin xoin

TT M6 ti Don vi Yéu ciu Dap tng cua
’ nha thau
1 | Nha san xuat/Xuét xu Néu ro
2 | Nam san xuit Néu ré
3 | M hi¢u san pham Néu rd
4 | Tiéu chuan ché tao, thir nghiém TCVN
6447:1998; TCVN
5935-1:2013
5 | Bién ban thir nghiém dién hinh, Pay du
thir nghi¢m thuong xuyén, thir
nghi¢m dac biét
6 | Pién ap dinh muc kV 0,6/1
L6i dan dién Nhom
8 | Vat liéu cach dién XLPE ham lugng
tro > 2%
9 | Dién ap chiu dung tan s6 50Hz | kV 2
- 4 gi¢ gifra cac 101 va nudc
10 | Bién ap chiu xung kV 20 voi day > 35
mm? 15 véi
diy < 35 mm?
11 | Tiét dién danh dinh cta day mm? 25; 35; 50; 70; 95
dan
12 | Sb soi nhom mdi 16i toi thiéu | Sgi
2X25, 4x25 7
4x35 7
4x50 7
4x70 19
4x95 19
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Dap ung cua

TT Mo ta Pon vi Yeéu cau nha thiu

Buong kinh rudt dan (Nho mm

nhat/Lén nhat)

2x25, 4x25 5,8/6,1
13 | 4x35 6,8/7,2

4x30 8,0/8,4

4x70 9,6/10,1

4x95 11,3/119

Dién trér 1 chiéu 16n nhét cua Q/km

rudt dan & 20°C

2x25, 4x25 <1,2
14 | 4x35 <0,868

4x50 <0,641

4x70 <0,443

4x95 <0,32

Luc kéo dut nho nhat cia mot | kN

o] 3,5

2x25, 4x25 4.9
15 | 4x35 7.0

4x50 9,8

4x70 13,3

4x95

Bé day trung binh nho nhét cua | mm

cach dién (khong do ¢ cho gan

noi) 13

2x25, 4x25 13
16 | 4x35 Le

4x50 15

4x70 17

4x95

Bé day nho nlllé(lt cua cach di¢n | mm

0 mot vi tri bat ky

2x25, 4x25 1,07
17 | 4x35 1,07

4x50 1,25

4x70 1,25

4x95 1,43
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TT Mb ta Don vi Yéu cu Dap tmg ctia
: nha thau
18 | B& day 16n nhét cua cach dién | mm
0 mot vi tri bat ky (khong do ¢
cho gan noi)
2X25, 4x25 19
4x35 19
4x50 21
4x70 21
4x95 23
19 | Duong kinh 16n nhét cua 1 soi | mm
cap (khong do ¢ chd gan noi)
2x25, 4x25 9,2
4x35 10,3
4x50 11,9
4x70 13,6
4x95 15,9
20 | Khéi luong cuia ruld va cap kg Néu rd
21 | Chiéu dai doan cap m Néu ré
2. Cap Cu/XLPE/PVC 2 rudt:
STT Hang muc Do.’n Yéu cau Dap s cua nha
vi thau
1 I\{ha san xuat/Nudc Néu cu thé
san xuat
2 | Ma higu Néu cy thé
IEC 60502-1, TCVN
7 5844:1994, TCVN
3 | Tiéu chuan 4p dung 5935-
1:2013 hoac tuong
duong
Cép dong 2 rudt boc
i _ XLPE, vé boc PVC
4 | Chung loai 0,6/1(1,2)kV
2x4; 2x6; 2x10
5 | Tiét dién day dan mm?
2x4 4
2X6 6
2x10 10
6 | Vatliéu dan dién Pong mém
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STT Hang muc Do:n Yéu ciu bap li’ngxcﬁa nha
vi thau
7 | Hinh dang I6i Tron
8 | Sé soi tdi thicu
2x4 7
2X6 7
2x10 7
o | Dot | g
2x4 <4,61
2X6 <3,08
2x10 <1,83
10 | Vat li¢éu cach dién XLPE
1 | PO day danh dinh cua
l6p XLPE
2x4 >0,7
2X6 >0,7
2x10 >0,7
12 éfgrtl liéu ché tao 16p Soi pp m im
o |y et ot
bién &p chiu dung tan , -
14 Zég?é)Hz (5 phitt) hogc | kvrms | >/ 25’ 41;1\1/‘;2:]10“
15 | Thiruon véi duong mm 15(d+D) + 5%
kinh tru thir
Bién ban thir nghiém ‘
16 | dién hinh, thtr nghiém bay du
thuong xuyén
3. Cap Cw/XLPE/PVC 4 ruft
STT Hang muc Bo.'n Yéu cau Dap &ngxcﬁa nha
vi thau

Nha san xuat/Nudc san
xuat

Néu cuy thé

Tiéu chuéan 4p dung

IEC60502, TCVN
5844:1994, TCVN
5935- 1&2:2013
hodc twong duong

Chung loai

Cap dong 4 rudt
boc XLPE, vo boc

PVC 0,6/1(1,2)kV
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Pon

Pap tng cia nha

STT Hang muc vi Yeéu cau thiu
3x25+1x16;
3x16+1x10;
3x10+1x6;
3x6+1x4
4 | Tiét dién day dan: mm?
Day pha: 2
3x25+1x16 bay pha: 25
Day trung tinh: 16
3x16+1x10 Day pha: 16
Day trung tinh: 10
3x10+1x6 Day pha: 10
Day trung tinh: 6
3x6+1x4 Day pha: 6
Day trung tinh: 4
5 | Vat liéu dan dién Pong mém
6 | Hinh dang I6i Tron
S6 soi toi thiéu
7 | - Day pha Pha 7
- DAy trung tinh Trung tinh:7
bién tro 1 chiéu cua 15i
8 | din o 20°C €fkm
<
3x25+1x16 Pha : =0,727
Trung tinh : < 1,15
Pha:<1,1
3x16+1x10 a:sLI5
Trung tinh : < 1,83
<
3x10+1x6 Pha : < 1,83
Trung tinh : < 3,08
Pha : <3,08
3x6+1x4 a, -7
Trung tinh : < 4,61
9 | Vatli€éu cach dién XLPE
Do day danh dinh cua
1071 6p XLPE mm
Pha: >
3x25+1x16 2:20,9
Trung tinh : > 0,7
>
3x16+1x10 Pha: 20,7
Trung tinh : > 0,7
>
3x10+1x6 Pha:20,7
Trung tinh : > 0,7
3x6+1x4 Pha:>0,7
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Pon Pap tng cia nha

STT Hang muc vi Yeéu cau thiu
Trung tinh : > 0,7
11 | Vat lidu ché tao 16p don Soi pp mém
12 VAat liu ‘ghe tao 16p boc PV/C
bén ngoai

bién &p chiu dung tan

13 | sb 50Hz- 5 phit hoic 4 | kVrms 3,5kV/3 phit hoge

2,4kV/4h
210
Thir udn v6i dudng kinh | mm 15(d+D) + 5%
14 :
tru thir

Bién ban thir nghiém
15 | dién hinh, thir nghiém bay du
thuong xuyén

4. Cap ddng 2 18i Cu/XLPE/PVC/DSTA/PVC

Cép ha ap XLPE 1 pha c6 cu tao bao gdm 4 16p

- 1. Ldi céap (day dan Conductor).

- 2. L6p cach dién XLPE (XLPE insulation)

- 3. Lop bao vé chdng va dap co hoc bang kim loai phi tir tinh (stir dung d6i voi cap ha
ap di ngam).

- 4. V6 bao v¢ bén ngoai (Outer sheath).

STT | Hang muc Do.'n Yéu ciu Dap s cua nha
‘ i vi thau
Nha san 7
1 xuejlt/Nu’('m san Néu cu the
xuat
2 | Ma higu Néu cy thé
q IEC60502, TCVN
3 Ti€u chuan ap 5844:1994, TCVN 5935-
dung 1&2:2013 hodc tuong
duong
Cap dong ngam 2 16i
4 | Chung loai 0,6/1(1,2)kV
Cu/XLPE/PVC/DSTA/PVC
5 T;et di¢n day mm?
dan
2X6 6
g | vatlieudan Pong mém
dién
7 | Hinh dang 16i Tron
g | S0 soitoi
thiéu
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STT

Hang muc

Pon
vi

Yéu cau

Pap tng cia nha
thau

2X6

7

biéntré 1
chiéu cua Ioi
dan ¢ 20°C

Q/km

2X6

<3,08

10

Vat liéu cach
dién

XLPE

11

Do day danh
dinh cua lop
XLPE

2X6

Chiéu day 16p
boc phan cach

mm

2X6

Chiéu day
bang thép

mm

2X6

12

Vit ligu ché
tao 16p boc
bén ngoai

13

bién &p chiu
dung tan s6
50Hz (5 phut)
hodc 4 gio

kVrms

3,5/ '5 phut hoac 2,4kv/4h

14

Thtr udn véi
duong kinh tru
thu

mm

15(d+D) + 5%

15

Bién ban thur
nghiém dién
hinh, thu
nghiém
thuong xuyén

Pay du

5. Cap ddng 4 16i Cu/XLPE/PVC/DSTA/PVC

cap ha 4p di ngam).

Cap ha 4p XLPE 1 pha c6 cdu tao bao gom 4 16p.
- 1. Ldi céap (day dan Conductor).

- 2. L6p cach dién XLPE (XLPE insulation)

- 3. Lop bao vé chdng va dap co hoc bang kim loai phi tir tinh (st dung ddi véi

- 4. V6 bao v¢ bén ngoai (Outer sheath).

\STT\ Hang muc \ Don

Yéu cau

Dap wng cua nha
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vi thau
Nha san A A
1 xuat/Xuat x Neéu cu the
2 | Nam san xuat Néu cu thé
3 Ma; hiu san Néu cu thé
pham
7 IEC60502, TCVN
4 Tiéu chuan ap 5844:1994, TCVN 5935-
dung 1&2:2013 hodc twong
duong
Cap dong ngam 4 106i
, : 0,6/1(1,2)kV
> | Chung loai CU/XLPE/PVC/DSTA/PVC
3x16+1x10; 3x10+1x6
5 T;et dién day mm2
dan
Day pha: 16
3x16+1x10 Day trung tinh: 10
Day pha: 10
3x10+1x6 Day trung tinh: 6
7 V.%t ligu dan bong mém
dién
8 | Hinh dang I6i Tron
So wsqi to1
thiéu
9 |- Day pha Pha: 7
- Dy trung Trung tinh: 7
tinh
Dié‘n tré 1
10 | chieucualdi | Q/km
dan & 20°C
Pha: < 1,15
3x16+1x10 Trung tinh: < 1,83
Pha: < 1,83
3x10+1x6 Trung tinh: < 3,08
11 Y@}t liéu cach XL PE
dién
Do day danh
12 | dinh cua lop mm
XLPE
Pha: > 0,7
3x16+1x10 Trung tinh: > 0,7
Pha: > 0,7
3x10+1x6 Trung tinh: > 0,7
Chiéu day 16p
13 | boc phan
cach
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3x16+1x10

Néu cu thé

3x10+1x6 Néu cy thé
Chiéu day
14 bang thép
3x16+1x10 Néu cy thé
3x10+1x6 Néu cu thé
bién &p chiu
dung tan sb 3,5kV/5 phut hoac
15 1 5oHz-5 phat | KVIMS 2,4kV/4h
hoac 4 gio
Thir un véi mm 15(d+D) + 5%
16 | duong kinh
tru thu
Bién ban thur
nghiém dién i
17 | hinh, thtr bay du
nghi¢m
thuong xuyén
6. Cap ddng Cu/PVC 1x4
Bing thong so k§ thuit
STT Mo ta Do.'n ThongAso kAy thuat Dap ung cua nha
Vi yéu cau thau
1 |Nha san xuét Néu cu thé
2 | Nudc san xuét Néu cu thé
3 |Mahiéu Néu cy thé
IEC 60502-1, TCVN
q 5844:1994, TCVN
4 | Tiéu chuan ap dung 5935-
1:2013 hoac tuong
duong
, : Cap dong 1 soi don
> | Chung Loai cimg - 0,6/1KV
S6 va tiét dién danh
6 | dinh ciia day din mm?2 1x4
7 | Loai vat liéu cach dién PVC
8 |S6 rudt dan Rudt 1
9 Sg so1 trong mot rudt Soi 1
dan
Do day cua vat liéu
10 cach dien danh dinn | ™™ 20,7
11 |Dong dién cho phép A Néu cu thé
12 Nh1¢7t d(_)Aon (;Imh to1 oC 70
da cua day dan
13 Dién trd 1 chiéu cua Q/km <461

day dan & t°= 20°C
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Trong luong gan ding

14 | 2% =S Kg/km Néu cu thé
cua toan bd cap

15 T,I:Qng,\ lugng cua phan Kg/km Néu cu thé
day dong

16 Chiéu dai toi da cua m Néu cu thé

cap trén 16 cudn cap
Bién ban thi nghiém
dién hinh cua don vi
17 |thi nghiém doc lap Day du
cip, thi nghiém
thuong xuyén
IL. Thiét bi dong cit, do lwong
1. Cau chi tu roi FCO 22KV — Cach dién Polymer

Cau chi tu roi (FCO) 14 loai 1 pha, lap dat ngoai troi, trén cot dién. Thiét ké FCO
bao gdm cac bo phan: Cach dién, can cau chi, ddy chi (v6i dong dién dinh muc phu hop)
va bo gia d& lap trén xa, bu 16ng, dai dc, vong dém v.v. Cach dién 1a loai polymer (cao
su silicone hozc hdn hop silicone) c6 kha nang lam viéc ¢ diéu kién 6 nhiém ning nhu
khu vuc ven bién, suong mudi, 6 nhiém cong nghi¢p, blrc xa tia cuc tim v.v. cling nhu
khi hau nhiét d6i 4m. Yéu cau k¥ thuét cta day chi: Theo quy dinh tai muc C dic tinh
ky thuat cua day chi.

Thiét bi duoc ché tao, thir nghiém theo tiéu chuan IEC 60282-2, IEC 61109, ANSI
C37.41, ANSI C37.42 hoidc céc tiéu chuan twong duong.

Cac yéu cau vé thir nghiém:

Thir nghiém xuit xwéng (Routine test):

) Thtr nghiém XUt ,xu’(’)'ng duoc thuc hién })éri Nha san xuét trén mdi san phflm se}n
xuat ra ta1 Nha san xuat. Yiéc thir nghiém xuat xudng dugc thyc hién theo ti€éu chuan
san xuat tuong tng, bao gom cac hang muc sau day:

Kiém tra ngoai quan (Visual inspection).

Thir nghiém chiu dyng dién ap tan sé cong nghiép 50 Hz, 1 phut (Power frequency
withstand voltage test).

Thtr nghiém thao tac co khi (Mechanical operation test).

Thir nghiém dién hinh (Design/type test):

Thir nghiém dién hinh phai dugc thuc hién va chimg nhén boi phong thir nghiém
doc lap (dat chimg chi ISO/IEC 17025) trén mau san pham twong tu. Viéc thir nghiém
dién hinh dugc thyc hién theo ti€u chuan IEC 60282-2, IEC 61109, ANSI C37.41, ANSI
(37.42 hodc cac tiéu chuan twong duong ap dung cho FCO va phan cach dién Polymer,
bao gom nhiing hang muc thir nghiém sau day:

* Pbi voi FCO:

Thur nghiém dién moi (Dielectric test).

Thir nghiém kha ning cat (Interrupting/Breaking tests).

Thr nghiém d¢ tang nhiét (Temperature rise tests).

Thir nghiém anh huéng tan sé radio (Radio-influence tests).

Thir 4p suat tinh (Expandable cap static relief pressure tests).

Thir nghiém d6 bén co khi (Mechanical tests).
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* Pdi v6i cach dién Polymer:

Thtr nghiém ran nit va &n mon cua vo cach dién (Test housing: tracking and
erosion test).

Thir d6 clmg cia vo cach dién (Hardness test) c6 so sanh gia tri ban dau.

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

Thtr nghiém vat li€u 161 (Tests for core material).
Thir chéng chay (Flammability test).
Thir nghiém nghiém thu sy phu hgp (Conformance test):

Trudng hop cén thiét, trong qua trinh giao hang, Pon vi c6 thé yéu cdu nha san
xuat (hoic don vi cip hang) thuc hién ldy mau ngau nhién FCO tir 16 hang dé thyc hién
thi nghiém, kiém tra chat lugng hang hoa so véi cam két trong Hop dong. Viéc thir
nghi¢ém nghi¢ém thu duogc thuc hién boi Phong thtr nghiém ddc lap (dat chung chi
ISO/IEC 17025) véi cac hang myc sau:

Thir nghiém chiu dung dién 4p tan s6 cong nghiép - kho (Power-frequency dry-
withstand voltage test).

Thir nghiém d6 bén co khi (Mechanical tests).

Ban v€ va tai liéu k¥ thuat:

Thiét bi phai dugc cung cap ban v& va tai liéu k¥ thuat sau:

Ban vé& tong thé bao gém kich thudc va khdi lugng.

Tai liéu huéng dan ldp dat, van hanh, sira chira va bao dudng thiét bi, phu kién.

Céc bién ban thir nghiém va gidy chimg nhan quéan 1y chat luong ISO.

Yéu cau khac:

Thiét bi m&i nguyén 100%, khong c6 khiém khuyét c6 chtng nhin ngudn gbe xuat
xu hang hoa r6 rang, hop phap va c6 ching nhén chat lugng hang hoa, kem theo cac tai

lidu lién quan dé ching minh hang ho4 dugc cung cap phi hop véi yéu cau cua thiét ké
va quy dinh trong hop dong da ky két.

Thiét bi phai dap img dugc do bén doi véi céc diu kién vé khi hiu va moi truong
tai Viét Nam: dugc nhiét do1 hoa, phu hgp véi dieu kién moi truong 1ap dat van hanh.

Céc chi tiét b.f?tng thép (gia do, cac buldong, dai 6C7V.V.) phai duoc ma k&ém nhung
nong theo ti€u chuan TCVN 5408:2007 va céc ti€éu chuan twong duong hién hanh vé ma
k&m nhung nong.

Bang yéu cau dic tinh ky thuit FCO 22 kV — Cach dién Polymer

b A A Pap &ng cia nha
TT Hang muc (m Yeéu cau pu g}cu
4 . vi thau
Nha san xudt/Nude san o 2
1 X Néu cu the
xuat
2 Ma hiéu Néu cu thé

IEC 60282-2, IEC 61109,

A 2, ANSI C37.41, ANSI
3 [Tiéu chuan ap dung C37.42 hoic cc

tiéu chuan tuong duong
4 |Chung loai FCO loai 01 pha, lép dat
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ngoai troi, trén cot dién,
cach dién 1a loai polymer
(cao su silicone hodc hon
hop silicone) ¢ kha nang
lam viée & diéu kién 6
nhiém ning nhu khu vuc
ven bién, suong mubi, 6
nhiém cong nghiép, buc xa
tia cuc tim v.v cling nhu
khi hau nhiét déi 4m

Dién &p dinh murc lam viéc

g >
% lia thiétbi (pha-pha) | <V =24
6 [Tan s dinh muc Hz 50
7 Dong dién }am viéc lién A 100
tuc dinh murc
3 D}I_lh mire dong cat khong | KAr > 12
doi xrng ms
9 Dinh muc dong cat d6i KAr .
xung ms
Murc chiu dung di¢n ap
. . . >
10 xung (1,2/50 ps) kVp 125
Mtrc chiu dung dién ap tan
A A  a kVr
1 sO cong nghiép 50Hz trong ms > 50
1 phat =
12 |Phu kién di kém FCO
Loai Polymer (cao su
silicon hodc hon hop
silicone). Trén than cach
dién phai co tén cua Nha
12.1 (Cach dien san xuat duogc diuc noi1
' hoac duc chim.
Cép chdng chay: HB40
- Nha sén xuat Néu cy thé
- Nudc san xuit Néu cu thé
- Chicu dai dudng ro toi  [mm/ Y
thi€u qua bé mat cach dién KV -
Duoc lam bé“mg vat liéu soi1
thay tinh (fiber glass) chiu
luc cao va chiu duogc tia
cuc tim
L s C6 156i dong lam ngan hod
12.2 (Can cau chi (Fuseholder)

quang tuong thich vdi cac
day chi thong dung.

L&i ¢ong 1am ngan ho
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quang kém theo can cau
chi phai c¢6 chiéu dai 16n
hon 30% va nho hon 50%
so voi tong chiéu dai can
cau chi;
Phan cudi cua 161 dong nay|
phai c6 ren trong M6x1 va
chiéu sau phan ren 16n hon
15mm dé két ndi véi cac
loai day chi.

Loai kep 2 ranh song song
(PG clamp type) bang
ddng ma thiéc (tin-plated
bronze) c6 thé dau ndi véi
day dong hodc day nhom

12.3 Pau cuc dau noi

’ Lam thep khong gi hoac
Gia do lap trén xa, bu lam bang thép ma kém
12.4 long, dai 6c, vong dém,.. nhing nong voi bé day 16p
ma > 80 um
A s Theo tiéu chuan ANSI
13 Nhan thiét bi (C37.42 hodc tuong duong

Tén hoac logo nha san
xuat phai dugc dic noi
hodc duc chim trén phan
14 Nhan dang nha san xuat cach dién hodc dugc duc
ndi trén phan ngam do can
cau chi.

Theo yéu cau tai muc cac

15 [Yé&u cau vé thir nghiém Al DA A, A
y€u cau vé thir nghiém

Theo yéu cau tai myc ban

16 |Ban vé va tai liéu k¥ thué AT AN
6 [Ban vé va tai li¢u k¥ thuat vé va tai lidu k§ thuat

* Day chi sir dung cho FCO
1.Day chi (Fuse link) thudc loai K (cét nhanh), duoc ché tao dé lép dat phu hop
trén FCO, LBFCO str dung trén ludi dién trung ap 22kV va 35kV.

2.Day chi dugce ché tao, thir nghiém theo tiéu chuan ANSI C37.41, ANSI C37.42
hodc cac tiéu chuan tuong duong.

3.Céc yéu cau vé thir nghiém:
a. Thir nghiém xuét xudng (Routine test):

) Thiur nghiém xuét’ xuong dugc thuc hién’b(yi Nha san xuat trén mdi san phém s:'?ln
xuat ra’tai Nha san xuat. Viéc thir nghiém xuat xudng dugc thyc hién theo ti€u chuan
san xuat tuong ung.

b.Thtr nghiém dién hinh (Design/type test):

Thir nghiém dién hinh phai duoc thyuc hién va ching nhén boi phong thir nghiém
doc lap (dat chimg chi ISO/IEC 17025) trén mau san pham tuong tu. Viéc thir nghiém
dién hinh duogc thuc hién theo tiéu chuan ANSI C37.41, ANSI C37.42 hoac cac ti€u
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chuan turong duong bao gdm nhitng hang muc thir nghiém sau day:

- Thir nghiém d0 tang nhiét (Temperature rise tests)

- Thir nghiém dudng cong dic tuyén thoi gian cat theo dong sy ¢b (Time-
Current tests).

- Thir nghiém d6 bén co khi day chi (Mechanical tests of fuse-links).

- Thir nghi€ém kha nang chiu kéo (Tensile withstand strength).

C. Thtr nghiém nghiém thu (Sample test):

Truong hop cén thiét, trong qua trinh giao hang, Bon vi ¢6 thé yéu cau nha san
xuat (hodc don vi cap hang) thuc hién 1dy mau ngau nhién day chi tir 16 hang dé thuc

hién thi nghiém, kiém tra chat lwong hang héa. Viéc thir nghiém nghiém thu duoc thyuc
hién bdi Phong thtr nghiém doc 1ap (dat chirng chi ISO/IEC 17025) véi hang muc sau:

- Thir nghiém d6 bén co khi day chi (Mechanical tests of fuse-links).

4.Ban ve¢ va tai licu k¥ thuat:

Thiét bi phai duoc cung cap ban v& va tai liéu k§ thuat sau:

a. Ban vé tong thé bao gom kich thudc va khdi luong.

b.Tai liéu huéng dan lap dat, van hanh thiét bi.

C. Bang dic tuyén thoi gian cat theo dong su cé (Time - Current
characteristics) tuong tmg dong dinh murc day chi cong bo clia nha san xuat dung véi
loai day chi dugc cung cap.

d.Céac bién ban thir nghiém va gidy ching nhan quéan 1y chat lugng 1SO.

5.Yéu cau khac:

a. Thiét bi méi nguyén 100%, khong c6 khiém khuyét, co chimg nhan
nguon goc xuat xir hang hoa rd rang, hop phap va c6 ching nhén chat luong hang hoa,
kem theo cac tai liéu lién quan d¢ chirg minh hang hoa dugc cung cap phu hop voi
yéu cau cua thiét ké va quy dinh trong hop dong da ky két.

b.Thiét bi phai dap img dugc do bén dbi voi cac diéu kién vé khi hau va moi
truong tai Viét Nam: dugc nhiét déi hoa, phu hop vaoi diéu kign moi truong lap dat van
hanh.

Bang yéu cau dic tinh ky thuat day chi (fuse link)

TT Hang muc Pon vi Yéu ciu Dap rne cua nha
thau
1 Nha san xuét Néu cu thé
2 INudc san xuat Néu cu thé
3 Ma hi¢u Néu cu thé
q ANSI C37.41, ANSI
4 [Tiéu chuan ap dung (C37.42 hodc céc tiéu chuan
tuong duong
Chi loai K (cét nhanh),

dugc che tao dé lap dat phu
5 Chung loai hop trén FCO, LBFCO su

dung trén ludi dién trung ap

22KV va 35kV.

6 |Chiéu dai tong thé > 23 inch (584 mm) hoic >
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32 inch (812 mm)

Tan sO dinh mirc

Hz

50

Cd chi/dong dién dinh
murc cua day chi

bam phu hop v6i1 dong dinh
murc van hanh duong day
hoic dung luong may bién
ap phan phdi
(Co chi: 6K, 8K, 12K, 15K,
20K)

DPau chi

- Pau chi 1a loai thdo ro1
duoc

- Puoc 1am bang dong ma

bac, 16p ma phai tring déu,

khong bi hoen 6, khong bi
bong troc.

- Phan day chay (sau khi
thao roi phan dau) phai co
ren ngoai M6x1 dé két ndi
chic chin véi 16i dong lam

ngan hd quang

10

Ong gidy bao vé chi

- Vat liéu: gidy da luu hoa,
dang quén 0, c6 chuc nang
dap ho quang va ngan lira
tiép xtic voi dng fuseholder.

- Qng gidy c6 do cimg chin
chac, khong bién dang, méo
mo.

- Dau ong glay phai duoc
gan chic chan vao dau tiép
xuc cua chi (cac loai chi co

duong kinh nhé can ting
cuong thém vong kep) dam
bao dng khong tudt xudng

trong qua trinh van hanh
dong cit chi hodc ngan
mach.

11

Nhan thiét bi

Theo tiéu chuan ANSI
C37.42 hodc tuong duong.
Cac thong tin dudi day phai
duoc in hoac khac trén dau

day chi:
Tén nha san xuét (thuong
hi¢u).
Dong dién dinh mure.
Dau hién day chi loai K

theo sau dong dién.

26




Yéu cau vé thir T
12 [ ? awv Theo yéu cau tai muc 3
nghi¢m
an ve va tai liéu k¥ A AL
13 Bari vevataldeu iy Theo yéu cau tai muc 4
thuat

3. Attomat MCCB
Yéu cau chung
3.1. Yéu cau k¥ thuat nay ap dung cho:

MCCB (Ap to mé,t) kiéu vo duc loai 3 cuc hodc 4 cuc, dung dé bao vé mach
dién chong qua tai va ngan mach phia ha ap cia MBA 3 pha.

3.2. Thiét bj dugc ché tao, thir nghiém theo tiéu chuan IEC 60947-1, IEC
60947-2 hodc ti€u chuan tuong duong.

3.3. Céc yéu cau vé thir nghiém:
a. Thir nghiém xuat xudéng (Routine test):

Thtr nghiém Xuét xuong dugce thuc hién boi Nha san Xuat trén mdi san phém
san xudt ra tai Nha san xuat. Viéc thir nghi¢m xuét xuong dugc thuc hién theo tiéu
chuan IEC 60947-2 hodc tiéu chudn twong duong, bao gom nhitng hang muc thir
nghiém sau day:

- Thtr nghiém thao tac co khi (Mechanical operation).

- Kiém tra hiéu chuan bo nha (Verification of the calibration of overcurrent
releases).

- Thtr nghiém dac tinh dién moi (Dielectric test).
b. Thir nghiém dién hinh (Type test):

Thir nghiém dién hinh phai duoc thuc hién va ching nhan béi phong thir
nghiém doc 1ap (dat ching chi ISO/IEC 17025) trén mau san phém tuong tu. Vi¢e thu
nghiém dién hinh duoc thyc hién theo tiéu chuan IEC 60947-2 hodc tiéu chuan twong
duong, theo cac trinh ty thir nghiém (hodc kiém tra) twong tmg bao gém nhiing hang
muc thir nghiém sau day:

- Trinh ty thr nghi€ém-Céc dac tinh hi¢u nang chung (General performance
characteristics):

Gi6i han va dic tinh cat (Tripping limits and characteristics).
bdc tinh dién moi (Dielectric properties).

Thao tac co khi va kha nang thyc hi¢n thao tac (Mechanical operation and
operational performance capability).

Pic tinh qua tai (néu c6) (Overload performance (where applicable)) — thir
nghiém nay 4p dung cho MCCB ¢6 dong dién dinh mue lam viée < 630 A.

Kiém tra chiu dién méi (Verification of dielectric withstand).
Kiém tra do tang nhiét (Verification of temperature rise tests).
Kiém tra nha qua tai (Verification of overload releases).

- Trinh ty thr nghiém-Kha nang ct ngén mach lam vi¢c danh dinh (Rated
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service short-circuit breaking capacity):

ultimate short-circuit breaking capacity):

Kha nang cat ngan mach lam viéc danh dinh (Rated service short-circuit
breaking capacity).

Kiém tra kha nang lam viéc (Verification of operational performance

capability).

Kiém tra chiu dién méi (Verification of dielectric withstand).

Kiém tra d6 ting nhiét (Verification of temperature rise tests).

Kiém tra nha qua tai (Verification of overload releases).

- Trinh tu thir nghiém—Kha nang cat ngén mach t&1 han danh dinh (Rated

Kiém tra nha qua tai (Verification of overload releases).

Kha ning cat ngan mach 16n nhat danh dinh (Rated ultimate short-circuit
breaking capacity).

Kiém tra chiu dién méi (Verification of dielectric withstand).

Kiém tra nha qua tai (Verification of overload releases).

Ghi cht: Trinh tu thir nghiém ¢ Muc iii) trén 1a khong ap dung cho MCCB ¢6
Ics = Icu.

Bang yéu ciu dic tinh ky thuit MCCB

dong lam vi¢c dinh muc

viéc dinh murc voi
cic mure diéu chinh
Sau.

- MCCB ¢6 In t61

STT Hang muc Pon vi ThﬁngAsf) kAy thuat | Dap l'rngxcﬁa nha
yéu cau thau
1 |Nha san xuat Néu cu thé
2 |Nudc san xuat Néu cu thé
3 |Ma hiéu Neéu cu thé
IEC 60947-1, IEC
4 |Tiéu chuan ap dung 60947-2 hoic tiéu
chuan twong duong
Bao vé bang nhiét va
tir hodc dién i, kiéu
5  |Chung loai lap dat c6 dinh (fixed
type), ddu ndi phia
trude
6 |S6 cuc 03 cuc
Viéc dong cat phai
7  |Thao tac dong cat duogc thyc hién dong
thot trén cac cuc
Tuy nhu cau su
dung, don vi ¢ thé
lwa chon MCCB co6
g |Khanang diéu chinh nut chinh dong lam
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315 A:0,7+1xIn.
- MCCB ¢0 In > 315

A:05+1xIn.
bién &p lémrviéc dinh
9 |murc cua thiét bi (Ue) (1 | VAC 230/400
pha/3 pha)
10 Dlﬁ:n ap'cach dién dinh VAC > 800
muc (Ui)
Murc chiu dyng dién ap
1 xung dinh mac (Uimp) KVp >8
12 |Tan s6 dinh mirc Hz 50
Tuy truong hop cu
. a1 cn qen thé va nhu cau thuc
Dong dién lam viéc lién £ }
13 tuc dinh mirc (In); A [t€, don vi lua chon
o ' loai MCCB vé1 dong
dinh mtrc phu hop
200, 250, 320 (315),
13.1 IMCCB 03 cuc 400, 500, 630 (600),
800
14 Cép phan loai chon loc Cép A
Kha nang cat dong ngan
15 [mach toi han dinh mbc |,
(Icu) ¢ dién &p lam viéc
dinh mrc
MCCB ¢c6 In =125 +
15.1 315 A > 36
MCCB c6 In =320 +
15.2 800 A >50
Kha nang cat dong ngan
16 |mach lam viéc dinh mic| kA Ics =100% Icu
(Ics) ¢ dién ap dinh murc
S0 lan thao tdc khong .| (Knhong tai/co tai &
17 |can bao tri (d% bén Lan dong dinh mirc)
co/dién) ti thidu: gdl
MCCB ¢c6 In =125 +
17.1 315 A 7.000/1.000
MCCB c6 In =320 +
17.2 630 A 4.000/1.000
MCCB c6630<In<
17.3 2500 A 2.500/500
18 [Phu kién di kem:
Pau cuc loai bu 16ng A
18.1 hodic dinh e Bao gdbm
18.2 Nl:lt n}{an cat khan cap Bao gom
mau do
Thanh noi dai va mo
18.3 |rdng dau cuc dau noi 03 miéng

bang dong ma thiéc
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(spreaders) (tuy chon
theo nhu cau thiét k&)

Véch ngan cach dién

thuat

18.4 |gilra cac pha (interphase 04 miéng
barriers)

19 |Bé rong cuia MCCB mm Néu cu thé
Theo tiéu chuan IEC

20 [Nhan thiét b 60947-2 hoic tuong
duong
MCCB duogc dong
g61 trong hop carton

21 |Péng goi dé dé dang cho viéc
bdo quan trong kho
cling nhu vén chuyén

22 |Yéu cau vé thir nghiém Theo yéu cau ve thur

nghiém
PO Theo yéu cau vé ban
g3 [Ban vévatilicuky vé va tai lidu ky thuat

thiét bi

4. Bién dong ha thé

- Bién dong duogc san xuét theo tiéu chuan IEC 185 va ¢ cac gia tri dinh mirc
co va nhiét khong nho hon cac thiét bi khac da duogc lap dat trén mach chinh.

phep.

- May bién dong phai chiu dugc 120%Il4m ma khong dugc vugt qua nhiét do cho

- Bién dong ha thé phai c6 Quyét dinh chirng nhan phé duyét mau phuong tién
do do Tong cuc Ti€u chuan do luong chat lugng Viét Nam ban hanh con hi¢u lyc.

STT

Hangmuc

Yéu cau

Dap wng cua nha
thau

1

Nha san xuat/Nudc san xuat

Néu cu thé

2 | Mahiéu Néu cu thé
3 Tiéu chtgén thlén ly chat 1SO 9000
lugng sdn pham
IEC 60185, IEC
4 | Tiéu chuan ap dung 60044-1 hodc tuong
duong
1 pha; bién dong hinh
5 | Loai \xuyé'n, Epoxy dﬁ\c; ‘
dung cho trong nha va
ngoai troi
6 | Tan s6 dinh murc 50 Hz
7 | Pién ap dinh muc 600 V
100, 200, 250, 300,
3 Dong dién so cép dinh murc, 400, 500, 600, 800,
In (A) 1000, 1200, 1500,
1600, 2000, 2500
9 | Dong nhi¢t lién tuc dinh 1,2xIn
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muec

10

Ti s0 bién dong

100/5 A
200/5A
250/5A
300/5A
400/5A
500/5A
600/5A
800/5A
1000/5 A
1200/5 A
1500/5 A
1600/5 A
2000/5A
2500/ 5A

11

SO cudn day phia tha cép

1

12

Cap chinh xéc

0,5

13

Cong suat

Loai In <300A -
5VA
Loai 300 <In <400A
- 10VA
Loai > 400A - 15VA

14

Dién ap chiu dung xung sét
(1,2/50 ps) dinh mirc

6 kVp

15

bién ap chiu dung tan s6
cong nghi¢p dinh murc trong
1 phat

3 kVrms

16

Puong kinh trong ctia bién
dong ha thé

Phu hop dé ludn cac
day céap boc PVC
0,6/1kV c6 tiét dién
tuong ung voi dong
dinh murc cua TI nhu
sau:
-TI100/5A
-TI200/5A
-TI250/5 A
-TI300/5A
-TI400/5 A
-TI500/5A
-TI600/5A
-TI800/5A
-TI1000/5A
-TI1200/5A
-TI1500/5A
-TI1600/5A
-TI12000/5A
-TI2500/5A

17

Gi61 han d¢ tang nhiét do

60°C
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18 | Nhiét do méi truong toi da 50°C

19 | 6 am moi truong twong doi 90%

- Bu long, dai dc,
vong dém phu hop dé
dau ndi voi cap dong
20 | Phu kién nhi thtr.

- Nip hop dau day nhi
thr ¢6 vi tri d€ niém
chi

- Trén than san pham
c6 khic ty bién dap
ndi.

- C6 vi tri xac dinh
kep chi niém phong,
gdn mac thong sd.

- L4 xuyén thanh cai
khéng nho qua, dé dé
dang cho viéc lap dit
thay thao

21 | Yéu ciu khac

IV. Cach dién
1. Sir dirng 24KV - Pinpost + Ty

Piéu 1. M6 ta chung:

a. Cach dién dd 1a loai Pin Post khong c6 ty ngam trong 1ong cach dién

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

- B& mit cach dién trir nhirng chd dé gan chan kim loai phai dugc phit mot 16p
men déu, mat men phai lang bong, khong c6 vét gon 1 rét, vét men khong dugce nit,
nhan.

- Str cach di¢n khong dugce co vét ran nit, stt, rd va co hién tuong nung séng.

- Cac khuyét tat dugc phép co trén bé mit st cach dién phai phi hop véi cac
quy dinh sau:

+,Khuyét tat trén 16p men 1a cac diém khong c6 men, vét nit, ké ca trong 16p
men, vet 10m.

+ Tong dién tich ctia khiém khuyét trén mdi cach dién khong dugc vuot qua:
100+(DxF)/2000 mm?2. Dién tich cia moéi khiém khuyét khong duoc vuot qua:
50+(DxF)/20000 mm2. Trong d6: D la duong kinh 16n nhat cua cach dién (mm), F 1a
chiéu dai dong ro (mm).

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

+ Céc dang cach dién khac thi dién tich khiém khuyét trén 18i khong c6 16p
trang men khong duoc vuot qua 25 mm?2, nhiing khiém khuyét do vat lot vao 16p men
thi tong dién tich khong vugt qua 25 mm?2 va nhé ra bé mat khong qua 2mm. Tong
dién tich cua cac khiém khuyét loai nay dugc tinh vao tong dién tich khiém khuyét
trén 16p men cua cach dién.

+ Nhitng vét 15m rat nho trén bé mit cch dién c6 duong kinh nho hon 1mm (vi
du nhitng hat bui nhd trong qué trinh trdng men) thi khong tinh vao tong dién tich
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khiém khuyét trén 16p men cua cach dién. Tuy nhién, trén dién tich 50mm x 10 mm
bat ky khong dugc c6 qua 15 veét. Ngoai ra, tong so vet I0m trén cach dién khong
dugc vuot qua: 50+(DxF)/1500. Trong do: D, F dugc x4c dinh nhu trén.

c. Cach dién phai ¢6 cac ky hiéu: Nha san xudt, nim san xudt, lyc pha huy, ma
hiéu cach dién trén bé mat va khong bi mo trong qué trinh str dung.

d. M01 qua sir cach dién phai dugc cung cap day du phu kién di kém nhu ty s,
02 dai bc, 01 vong dém vénh, 01 vong dém phéng v.v.

e. Ty sula loalrco thé thao roi (hoac hen) va duoc th,ié't ké phﬁ hop d‘é lép dat trén
canh xa thep hinh, lap trén cot bé tong ly tdm hodc cot sat. Chiéu dai phan chén ty st
(phan cam vao gia do, xa thép v.v.) phai dam bao tinh toan thiét ké. Cac phu kién cho
cach dién ding phai dam bao kha nang chiu luc twong dwong hoéc 16n hon Iyc pha huy
cua cach dién dugc quy dinh & bang thong so k¥ thuat.

f. St dimg phai duoc thiét ké voi chiéu cao thich hgp sao cho sau khi ldp dat
hoan thién khoang cach pha - dat trong di€u kién qua dién ap khi quyén tiéu chuan
v6i cac cap dién ap duoc quy dinh trong cdc Quy chuan k¥ thuat dién hién hanh.

Diéu 2. Tiéu chuén ché tao: Céqh dién d& duoc ché tao theo tiéu chuan TCVN
7998-1, IEC 60383-1 hodc cac tiéu chuan tuong duong.

Diéu 3. Yéu ciu vé thi nghiém:

a. Yéu cau vé thi nghiém xuét xuong (Routine test): Bién ban thi nghiém Xudt
xuong dugc thyc hién boi nha san xuat hodc don vi thir nghiém doc 1ap trén moi san
pham san xuat ra tai nha san xuit dé chimg minh kha ning dép tng cac yéu cau ky
thuat, bao gdm cac hang muyc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

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

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

b. Yéu cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh
duoc thuc hién bdi don vi thur nghiém doc 1ap dat th'rng chi ISO/IEC 17025 dé chung
minh kha ndng dap img cac yéu cau k¥ thuat, bao gom cac hang muc chinh sau:

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

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

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

- Thi nghi¢m dién ap chiu dung xung sét (Lightning impulse voltage tests).

- Thi nghiém chiu dung dién ap ¢ tan sb ngu@)n o0 trang thai udét (Wet
powerfrequency voltage tests).

c. Yéu cau vé thi nghiém mau d6i véi st cach dién cac loai: Theo quy dinh

Bang thong s6 ky thuat dirng bing gom 22 kV

TT | Hang muc Pon vi Yéu ciu Dip l'rngkcﬁa nha
thau
1 Nha san xuit Néu cuy thé
2 Nudc san xuét Néu cu thé
3 Ma3 hiéu Néu cu thé
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Pap tng cia nha

TT | Hang muc Don vi Yéu cau A
’ . thau
7 TCVN 7998-1, IEC
4 | Tiéu chuan 4p dung 60383-1 hodc tuong
duong
. St trang men, cdu tric
> |Loai theo kiéu Pin Post
5 Dlgn ap lam vi¢c cuc K\Vrms > 04
dai
> 25 (biéu kién moi
truong binh thuong, 6
Chidy dii du . nhiém)
7 | eu G CUINETO kv | > 31 (Didu kign moi
trén bé mat to1 thi€u A X o
truong 0 nhlemqnan’g,
khu vuc ven bién dén
5km)
Luc pha huy co hoc
8 cua cégh dién khi kN >12,5
chiu u6n
Dién ’ép chiu dung
9 |tanso 50Hz/1 phat | kVrms > 85
O trang thai kho
f?ién ’ép chiu dung
10 ‘Ean s0 50Hz/10 gidy KVrms > 65
o trang
thai udt
bién &p chiu dung
1 xung sét (1,2/50ps) KVpeak =150
1o | Cendaitydoan 1, 140-150
gan vao xa
13 Chl?u dai phan ren mm > 100
ty su
14 | Buong kinh ty st mm 16 hoac 20
15 B;an k inh cons cua mm Néu rod
c0 cach dién do
Ban kinh cong ranh A
16| gt day tren dinh s | ™™ Neuro
2 dai bc, 1 dém phang
Céc phu kién di kém va 1 dém vénh bang
17 t Pl K¢ thép khong ri hodc
y thép ma kém nhung
nong.
18 Diéu kién lap dit, Ngoai troi, nhiét d6i

moi truong lam viéc

hoa.
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Pap tng cia nha

TT | Hang muc Don vi Yéu cau A
4 ! : thau

Béan v¢€ va tai liéu k¥
thuat
2. Str Linepost 35 kV + ty
Diéu 1. M6 ta chung:
a. Cach dién dd 12 loai Linepost khong c6 ty ngdm trong long cach dién
b. Chat lugng bé mit st cach dién (Theo TCVN 7998-1, IEC 60383-1):
-‘Bé mit cach dién trir nhitg chd dé gén, chan kim loai phai dugc phu mot 16p
men déu, mat men phai lang bong, khong c6 vét gon ro rét, vét men khong dugc ntt,
nhan.

19 Co

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

- Cac khuyét tat dugc phép co trén bé mat sir cach dién phai phu hop véi cac
quy dinh sau:

+,Khuyé't tat trén 16p men 1a cac diém khong c6 men, vét nit, ké ca trong 16p
men, vet 10m.

+ Tong dién tich ctia khiém khuyét trén m(f)i cach dién khong dugc vuot qua:
100+(DxF)/2000 mm2. Dién tich cua moi khim khuyét khong dugc vuot qua:
50+(DxF)/20000 mm2. Trong d6: D la duong kinh 16n nhat cua cach dién (mm), F la
chiéu dai dong ro (mm).

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

+ Cac dang cach dién khac thi dién tich khiém khuyét trén 15i khong c6 16p
trang men khong duoc vuot qua 25 mm?2, nhirng khiém khuyet do vat lot vao 16p men
thi tong dién tich khong vuot qua 25 mm2 va nh6 ra bé mat khong qua 2mm. Tong
dién tich cua cac khiém khuyét loai nay dugc tinh vao tong di¢n tich khiém khuyét
trén 16p men cua cach dién.

+ Nhitng vét 1dm rat nho trén bé mit cach dién c¢6 dudng kinh nhé hon Imm (vi
du nhirng hat bui nho trong qua trinh trang men) thi khong tinh vao tong dién tich
khiém khuyét trén 16p men cua céch di¢n. Tuy nhién, trén dién tich 50mm x 10 mm
bat ky khong dugc c6 qua 15 veét. Ngoai ra, tong sO vét 10m trén cach dién khong
duoc vuot qua: 50+(DxF)/1500. Trong do: D, F duogc xac dinh nhu trén.

c. Cach dién phai c6 cac ky hiéu: Nha san xudt, nim san xuét, luc phd hiy, ma
hiéu cach dién trén bé mat va khong bi mo trong qué trinh str dung.

d. M01 qua st cach dién phai dugc cung cap day du phu kién di kém nhu ty st,
02 dai bc, 01 vong dém vénh, 01 vong dém phing v.v.

e. Ty str 14 loai c6 thé thao roi (hodc lién) va duoc thiét ké phii hop dé lap dat trén
canh xa thép hinh, ldp trén cot bé tong ly tdm hodc cot sat. Chiéu dai phan chan ty st
(phan cim vao gia d&, xa thép v.v.) phai dam béo tinh toan thiét ké. Cac phu kién cho
cach dién dirng phai dam bao kha nang chiu luc tuong duong hodc 16n hon lyc phé huy
ctia cach dién duoc quy dinh & bang thong s6 k¥ thuat.

f. St dimg phai dugc thiét ké v6i chiéu cao thich hop sao cho sau khi lap dat
hoan thién khoang cach pha - dit trong diéu kién qua dién 4p khi quyén tiéu chuan
vé6i cac cap dién ap dugc quy dinh trong cac Quy chuédn k¥ thuat dién hién hanh.
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Piéu 2. Tiéu chuén ché tao: Céqh dién d& duoc ché tao theo tiéu chuan TCVN
7998-1, IEC 60383-1 hodc cac ti€u chuan twong duong.

Piéu 3. Yéu ciu vé thi nghiém:

a. Yéu cau vé thi nghiém xuét xuong (Routine test): Bién ban thi nghiém Xuét
Xu’g?ng duoc t}luc hién bdi nha sé,n Xl;lfit hodc don vi thir nghi€ém doc lap trén mc}i san
pham san xuat ra tai nha san xuat d¢ chimg minh kha nang dap ung cac yéu cau ky
thuat, bao gom cac hang muc chinh sau:

- Kiém tra ngoai quan (Routine visual inspection).

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

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

b. Yéu cau vé thi nghiém dién hinh (Type test): Bién ban thi nghiém dién hinh
duoc thuc hién béi don vi thur nghiém doc 1ap dat th'rng chi ISO/IEC 17025 dé chung
minh kha ndng ddp tng cac yéu cau k¥ thuat, bao gom céc hang muc chinh sau:

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

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

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

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

- Thi nghiém chiu dyng dién ap & tan sd ngudn ¢ trang thai udt (Wet
powerfrequency voltage tests).

c. Yéu cau vé thi nghiém mau ddi véi str cach dién cac loai: Theo quy dinh

Bang thong s6 k¥ thuit dirng bing gom 35 kV

Dap ing cua nha

TT Hang muc Don vi Yéu cau A
thau

1 | Nha san xuét Néu cu thé
2 | Nudc san xuit Néu cu thé
3 | Mi higu Néu cu thé

q TCVN 7998-1, IEC
4 | Tiéu chuan &p dung 60383-1 hodc tuong

duong
St trang men,qcéu
5 | Loai truc theo kicu
Linepost

bién &p lam viéc cuc

6 kVrms > 38,5
dai
Chiéu dai duong ro

A . ) >

7| trén bé mat 6i thidu | MKV =25
Luc pha huy co hoc

8 cla cach dién khi chiu | KN >12,5
uon

9 bi¢n ap chiu dung tan KVrms > 110

s6 50Hz/1 phit &
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TT Hang muc Pon vi Yéu ciu bap ng cua nha
: : : thau
trang thai kho
Djén ap chiu dung tan
10 |s6 50Hz/1 phut ¢ kVrms > 85
trang thai udt
bién &p chiu dung S
11 xung sét (1,2/50ps) KVpeak 2200
12 | Pi¢n 4p danh thung kV > 200
13 | Chieu daitydoangan | 140-150
Va0 Xa
14 C’hleu dai phan ren ty mm > 100
s
15 | Puong kinh ty s mm >20
16 B’an klgh congcuaco | o N&U 15
cach dién do
Ban kinh cong rénh A
17 dat day trén dinh st mm Neuro
2 dai 6c, 1 dém
phang va 1 dém
18 Céc phu kién di kem vénh bang thép
ty khong ri hoac thép
ma kém nhiing
nong.
19 Diéu kién lap dit, moi Ngoai troi, nhiét d6i
trrong lam viéc hoa.
20 Bari ve va tai liéu k§ ch
thuat
V. Phu kién
1. Dai thép
STT M6 ta Thong sb ky thuat yéu cau Dap u::ll%acuua nha
1 I\{ha san xuat/Nudc Néu cy thé
san xuat
2 | Mahiéu Néu cu thé
3 Tiéu chuén quan ly ISO 9000
chat luong
4 | Vat liéu ché tao Lam bang thép khong gi
5 | Bd bén kéo dut > 790 N/mm?2
6 | Luc kéo tuot > 7,8 KN
7 | Chiéu day
71 Dai thép 29x0,4(dung 0.4mm
cho treo hdp)
8 | Chiéu rong 20
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2. Khoa dai

STT

Mo ta

Thong s6 ki thuit yéu ciu

Pap tng cia nha
thau

Nha san xuat/Nudc

1 \ X Néu cu thé
san xuat
2 | M hi¢u Néu cy thé
3 | Vat liéu ché tao Lam bang thép khong gi
Kich thudc cua khoa dai phai
4 | Kich thudc phu hop cho dai thép tuong
ung
3. TAm 6p cot
STT | Mé ta Thong sé k§ thuat yéu ciu | PP “‘t‘facu“a nha
1 I\{hé sél? xuat/Nudc Neéu cu thé
san xuat
2 | Ma hiéu Néu cu thé
3 | Ticu chuan quan ly ISO 9000
chat luong
Tiéu chuan san xuat | IEC61109; TCVN5408:2007
4 \ o A <
va thir nghiém hoac tuong duong
At 1e A X Thép dugc ma kém ndng,
S | Vatli¢u che tao chid day 16p ma zssungl.
Ma 6p duge sir dung
6 | taicac cOt goc tur 300, Dap ung
dén 600
Bé meflt cua bu 16ng~,
dai Oc¢ phai tron nhan, .
! khong Ic):(') vét xudc va bap ung
khuyét tat
Puong kinh méc
8 |+016 16mm
+@ 20 18mm
Luc pha huy toi thiéu
9 |+@16 90kN
+ @ 20 95kN
4. Tam Op bo tro
STT Mb t Thong sé ky thuat yéu chu | PP g cua nha
1 I\{ha san xuat/Nudce Néu cu thé
san xuat
2 | M3 hi¢u Néu cu the
3 | Tiéu chuan quan ly ISO 9000
chat luong
4 | Loai tim moc @ 16

- Vat liéu ché tao

Thép két cau han ma k&m nhing
nong

- Lop trang kém

Phai déu va bam dinh chac vao
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kim loai nén
- B¢ day thép tam =6 mm
op cot B
- Duong kinh moc 16

5. Kep treo cap van xoan

STT

Mo ta

Thong sb ky thuat yéu cau

Dap ung cia nha
thau

Nha san
xuat/Nudc san
xuat

Néu cu thé

2 | Mahiéu Néu cu thé
Tiéu chuan 1SO 9000
3 | quan Iy chét
luong
4 Tiéu chuan ap AS 3766, TCVN 5408 hodc tuong
dung duong
Kep d cap phai c6 kha nang do cap
nhom vin xodn ha thé c6 4 15i, cach

dién XLPE 0,6/1kV, ky hi¢u [LV-

ABC]; kep c6 kha ndng mde vao
buldng dudi heo hodc bulong moc
duong kinh dén 16m lap trén try bé
tong; kep bao gom:

Than kep kém 1 bulong va 1 dai 6c

kiéu chudn chudn lam bang thép
khong gi hoac thép ma kém nhung
néng cd bé day 16p ma kém tdi thiéu
5 | Loai 95 pm;

Vong dém cao su 6m cap, bén voi
tia tr ngoai, chéng ran nit, 1ao hoa
va an mon, phit hop dé van hanh t6t
& ving nhiét déi, ving bién, ving 6

nhiém cong nghiép... dam bao
khong lam hu hong cach di¢n cap;
Cac canh cua cac thanh kim loai
phai dugc bo tron nham giam thiéu
kha nang hu hong cép;
- Kep treo phai dé dang lap dat
khong can dung cu.
6 Tiét dién cap
danh dinh
LV-ABC 4x50 50mm?2
LV-ABC 4x120 120mm?2
DPuong kinh
7 | bao ngoai t6i da
cua bo cap
LV-ABC 4x50 28,7mm
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LV-ABC 4x120 42,2mm
8 Duong kinh bo
cap cua kep
LV-ABC 4x50 28,7mm
LV-ABC 4x120 43,6mm
Tai pha huy t0i
thiéu (theo tiéu
d chuan AS 6kN
3766)
Do bén diér} ap
10 | &0 cdc phan 4 KVrms
mang dién
trong 1 phut
Luc kéo dut
cua vong dém
cao su 6m cap
sa k,hl thlr la? Khong dugc nhd hon 70% lyc kéo
11 hoa o nhict o dut trude khi 1o héa
100 £ 20C
trong 168 gio
(theo tiéu chuin
AS 1660.2)
Do dan dai khi
dat ctia vong
dém cao su 6m
~ap sau lfhl t.}iu Khong dugc nho hon 60% do dan
12| 1ao hoa o nhict dai khi dit trude khi 1o hoa
d6 100 +20C
trong 168 gio
(theo tiéu chudn
AS 1660.2)
13 | Nhiet do moi. 50°C
truong cuc dai
D6 am moi
14 | truong tuong 90%
dbi cuc dai
Kep phai duoc ghi nhan theo ticu
chuan AS 3766 véi cac ndi dung
sau:
15 | Ghi nhan Nhan hi¢u/tén nha sdn xuat
S6 181, tiét dién mdi 15i. ..
Viéc ghi nhin phai dugc dic ndi
trén ngam kep bang nhua
6. Kep him cap vin xoin
STT Ma ta Thong sb k§ thuat yéu cau | PP “’i‘fﬁcu“a nha
1 | Nha san xuat/Nudc san Néu cu thé
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xuat

Ma hiéu

Néu cu thé

Tiéu chuan quan ly
chat luong

I1ISO 9000

Tiéu chuan 4p dung

AS 3766, TCVN 5408 hoac
tuong duong

Loai

Kep ngung cap phai l1a loai
buléng, c6 kha nang kep
chat cap nhom van xo0an ha
thé c6 2, 4 15i, cch dién
XLPE 0,6/1kV, loai cap tu
treo, ky hiéu [LV-ABC], kep
bao gom:

Ngam kep: 1am bang nhya
co tang cuong soi thuy tinh,
bén véi tia tir ngoai, chéng
ran nat, 130 hoa va an mon,
pht hop dé van hanh t6t &
vung nhiét déi, ving bién,
ving 6 nhiém cong nghiép...
dam bao khong lam hu hong
cach dién cap
Than kep bén ngoai: gom 2
thanh thép; mot dau co 1
buldng va chét gai bang thép
khong gi hoac 1 bulong va
dai 6c khoa dung dé nging
kep; dau con lai c6 2 bulong
bao gdm dai ¢ va vong dém
vén dung dé ép chit cap. Cac
chi tiét kim loai lam bang
thép khdng gi hoic lam bang
thép ma kém nhung nong co
bé day 16p ma kém tdi thiéu
95 um
Cac canh cua cac thanh kim
loai phai duoc bo tron nham
giam thiéu kha nang hu hong
cap
Gitra cac ngam kep phai co
16 x0 dé tu mo ra khi mé
bulong siét nham dé dang

lap dat cap
Tiét dién cap danh dinh
LV-ABC 2x(11-35) 35mm?2
LV-ABC 4x(50-120) 120mm?2

Luc pha huy toi thiéu
cua kep trong 1 phut

Phai dugc thu nghiém theo
dang ti€u chuan AS 3766
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(theo AS 3766)

hodac twong duong

LV-ABC 2x(11-35) 8,33kN

LV-ABC 4x(50-120) 57,1 kN

Do bén dién ap giita

8 | cic phan mang dién 4kVms
trong 1 phut

9 Nhiét (?I(f) moi truong 500C
cuc dai

1o | D0 m moi truong 90%

tuong doi cuc dai

Kep phai dugc ghi nhén theo
tiéu chuin AS 3766 véi cac
ndi dung sau:
11 | Ghi nhan Nhan hiéu/tén nha san xuat
86 15i, tiét dién mdi 18i...
Vi¢c ghi nhan phai dugc dtc
ndi trén ngam kep bang nhya
7. Ghip nhém
STT Mo ta Théng s6 ky thuit yéu ciu bap u::lfacuua nha
1 I\{hé sél? xuat/Nudc Neéu cu thé
san xuat
2 | Mi hi¢u Néu cu thé
3 Tiéu chuan quan ly 1SO 9000
chat lugng
A I AS 1154.1 va TCVN 3624-81
4 | Tiéu chuan ap dung <
hodc twong duong
Kep r& nhénh song song 1a loai
¢6 2 ranh dé dau ndi véi 2 day
dan. Than kep r& nhanh lam

Loai bang nh6m/hgp kim nhoém chiu

- Than kep luc cao, duc bang ap luc, c6 tinh
dan dién tét. Bén trong cua cac

5 rinh phai dugc bon sin
compound gia ting tiép xuc
dién.

- Bu léng C6 it nhét 2 buldng xiét bang
thép ma nhiing néng hoic bang
thép khong ri, bu 16ng dang c6

vudng chdng xoay khi xiét.

Tiét dién cua diy dan Day chinh / day &

6 | Al hoac ACSR [mm2]
A25-150 to A25-150 25-150/ 25-150
Puong kinh cua day A . A
, dAn Al hogc ACSR Day chinh / day ré
[mm2]

A25-150 to A25-150

8,40-17,40/ 8,40-17,40
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Dong dién dinh muc

8 A25-150 to A25-150 440A
9 Dién trd tiép xuc cua Khong vuot qua 120% cua day
kep sau khi kep dan c6 chi€u dai tuong duong
Nhiét d6 6n dinh cua
10 | kep khi mang dong <80°C
dinh murc
Kha nang chiu dong
g1 | ngdn mach twong éng KA/2s
voi tiét dién cap: 93
A25-150 to A25-150 ’
Trén moi kep phai c6 cac ky
hiéu dugc khic chim / ndi khong
v X 1A phai nhu sau:
12| Cac ky ma hi¢u Tén nha san xut, M4 hiéu cta
san pham; loai day dan, tiét dién
ctia day dan.
8. Ghip noi boc cich dién IPC ha ap
ST A a Thong so ky thuat yéu | Pap &ng ciia nha thau
Mo ta X
T cau
1 I\{hél sé{l xuat/Nude Neéu cy thé
san xuat
2 | Mahi¢u Néu cu thé
5 | Tiéu chuan quan ly ISO 9000
chat luong
HN 33-S-63, IEC 61284,
4 | Tiéu chuan ap dung AS/NZS 4396 hoic
tuong duong
Kep IPClaloai 1, 2
buldng, boc cach dié¢n,
chbng tham nude, dung
dé dau ndi r& hodc dau
ndi 1o tir cap nhom vin
5 | Loai xoan 0,6/1kV LV-ABC
dén cap nhom vin xoan
0,6/1kV LV-ABC, van
hanh t6t & ving nhiét
d6i, ving bién, ving 6
nhiém cong nghiép. ..
Lam bang nhua co ting
cuong soi thuy tinh, co
6 | Than kep do bén}co I}(:)c. va 9th(‘)ri tiét
cao, bén vdi tia tir ngoai,
chéng ran nit, 130 hoa va
an mon
7 | Bulong Bulong, vong dém lam
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bang vat liéu chong an
mon kém dai bc siét bt

dau 1am bang vat liéu
chéng an mon nhim dam
bao ludi ngam kep chat

vao day dan boc cach
dién ma khong lam troc

16p boc cach di¢n cling
nhu khong lam hu hong
cac tao day trong rudt
dan dién.
S6 bu 16ng
Ghip don boc cap van
8 | xodn 01
Ghip kép boc cap van 02
X04n
Lam bang hop kim dong
dan dién cao, duoc ma
thiéc, Bao boc bdi 1 16p
9 | Ludi ngam Polymer dan hdi va m&
silicon chuyén dung
chéng thim nude va
chéng dn mon cao.
10 | S6 luong ludi ngam Néu cy thé ting loai ghip
1p | Lo xiét bt dau 18 + 10% Nm
buldng
Truc chinh c4p nhom
19 Tiét dién danh dinh LV-ABC / Nhanh r& cap
cua day dan nhom LV-ABC (mm2)
25-120/25-120
Phai bang hodc 16n hon
Dong dinh murce lién dong dinh muc cua day
13 - nhom van xoan LV-ABC
tuc cua kep .
tuong ung
>350A
D6 bén dién moi va
chbng tham nudc &
50Hz trong 1 phut,
14 | trong nude (kep IPC 6 kVms
phai dugc ngam trong
nude 30 phut trudce khi
thir nghiém)
Lam bang vat liéu cao su
dan hoi. Kep IPC kem
15 | Nap bit ddu cap theo nap bit dau cap dé

bao vé cap chong tham
nudce. Cac nap bit dau
cap nay khong dugc roi
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khoi than cta ndi boc

cach dién ngay c4 khi
khong str dung.
16 Nhiét C'IQ moi truong 500C
cuc dai
17 | D0 am moi truong 90%
tuong doi cuc dai
Kep phai dugc ghi nhan

18

Ghi nhén

v6i cac ndi dung sau:
Nhan hiéu/tén nha san
Xudt
Tiét dién 16n nhat/nho
nhit cta day chinh va
day ré...
Viéc ghi nhan phai dam
bao 16 va bén

9. Piu cot ddong nhom

STT

Mo ta

Thong so ky thuat yéu
cau

Pap ng ciia nha thau

Nha san xuat/Nudc san

1 X Néu cu thé
xuat
2 | Mahiéu
C-A 35 Néu cu thé
C-A50 Néu cu thé
C-A 70 Néu cu thé
C-A 95 Néu cy thé
3 |Ticu chuan quan ly ISO 9000
chat lugng
o 2, X AS 1154.1 va TCVN
Tiéu chuan san xuat va -
4 ) A 3624-81 hodc tuong
thir nghiém
duong
Cosse €p la loai lam
bang ddng, ma thiéc tai
ph?m than 6ng, ban cuc
dau ndi vao thiét bj khac
béng déng. chiu luc cao,
¢6 tinh dan dién tdt, ban
4 | Loai cuc 116 hodc 2 16
Bén trong ctia cic ong
ép phai duoc bom sin
compound gia ting tiép
xuc dién
Bé mit tiép xtic ctia ban
cuc phang, khong bi rd
5 g;ai dai ép cho cosse Loai luc gidc
6 |SoO luong vi tri dé thuc SO i tri ¢p day
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hién hi¢n cadc moi ép

C-A35 1
C-A50 1
C-A70 1
C-A95 1
Tiét dién cua day dan
[mm2]
- C-A35 35
C-A50 50
C-A70 70
C-A95 95
8 Buong kinh trong cua Phu hop Vc')riNtiét dién
ong dong [mm)] day dan
Kich thuéc va tiét dién
ctia cosse ép dugc thiét
ké dam bao ding tiét
dién cua cap va chiu
9 dugc dong dién lién tuc
nhu sau: [A]
C-A35 >170A
C-A50 >220A
C-AT70 >270A
C-A95 >320A
Kha nang chiu duoc
dong dién ngan mach
[ka/2s]
10 | C-A35 2,2
C-A50 3,1
C-AT70 4,3
C-A95 59
A oA . Khoéng vuot qua 120%
1p |Pienuociamoinol | Lo gad 48n o6 chidu dai
sau khi ép
tuong duong
Nhiét d6 on dinh ctia
12 | dau cbt khi mang dong <80°C
dinh murc sau khi €ép
MOi cosse ép phai co cac
ky hiéu duoc khic chim
trén than cosse khong
phai nhu sau:
Tén nha san xuét, Ma
13 | Céc ky ma hiéu hiéu cua san phém; loai

day dan, tiét dién cua
day dan.

Céc vi tri €p phai duogc
khéc chim thé hién vi tri
ép dap tmg tiéu chuan
k¥ thuat.

46




10. Pau cap ngim trung thé sir dung ngoai troi
1. CAu tric:
Loai: Co ngudi, sir dung ngoai troi.

Hop dau cap 24 kV ¢6 thé dung dé dau ndi ca hai loai cap ngam 24 kV céch dién
XLPE hay EPR dén thanh cai dong, dudng day trén khong va cap ngam.

Hop dau cap 35 kV co thé dung dé dau ndi ca hai loai cap ngam 35 kV cach dién
XLPE hay EPR dén thanh cai dong, dudng day trén khong va cap ngam.

Hop dau cap bao gom:

a. Tét ca cac vat tu can thiét dé khoi phuc lai cac 16p ctia cap ngdm nhu 16p man
chan 15i, cach dién, man chin cua cach dién, 16p boc bén trong, 16p boc phan cach, 16p
giap bao v¢€ va 16p vo ngoai nhim dam bao cdu triic phan dau cap tuong duong véi ciu
truc cap duge ddu ndi.

b. Chiéu dai cua phan day tiép dia tdi thiéu 1a 600mm. Tong tiét dién cta cac day
tiép dia toi thi€u bang tong ti€t di€én man chan dong cua cac 16i.

c. Cac vai lam sach va dung moéi lam sach.

Dau cap sau khi lap dit c6 thé van hanh ngay sau khi hoan tat 1ap dit.

Mobi hop dau dap dugc dong goi trong hop riéng biét. Bén trong hop phai co
danh muc chi tiét trinh bay loai va sb lugng vat tu mdi loai bén trong hop va ban
huéng dan lap dat dau cap.

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

Loai: 24kV-3x240mm?2, 1x50mm?2 va 35kV-1x50mm? duoc san xuat theo IEC
60502-2.

Vit liéu lam 15i cap: Pong

Vit liéu cach dién: XLPE, EPR

Do day cua lop cach dién:

- P6i v6i cap 12,7(Uo)/22kV: 5,5 mm.
- D6i v6i cap 20(Uo)/35kV: 8,8 mm.

Man chan kim loai (bing dong hay sgi dong) va tiét dién cta loai cap can déu ndi
50mm2 va 120mmz2.

L&p giap: Theo IEC 60502-2.

1. 3. Pic tinh k¥ thuat cta hop dau cap

3.1. Thong s6 k¥ thuat

a. Do bén dién ap ¢ dicu kién kho 4,5Uo/05phut va/hodc 4Uq/15phit:

- Pbi voi cap 12,7(Uo)/22kV: 57 kVAC/05phit va/hodc 51 kVDC/15phiit.
- P6i v6i cap 20(Uo)/35kV: 90 kVAC/05phut va/hodc 80 kVDC/15phut.
b. D6 bén dién 4p xung:

- DB6i v6i cap 12,7(Uo)/22kV: 125kV.
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- Dbi v6i cap 20(Uo)/35kV: 180KV.

. Phong dién cuc bo: tdi da 10 pC o dién ap 1,73Uo0.

d. Kha nang 6n dinh nhiét trong 1s (nhiét dg 161 trudc ngén mach la 23°C va nhiét
do6 16i ¢ cudi qua trinh ngan mach 1a 250°C, nhiét o moi truong tir 10°C dén 30°C):
theo ti€u chuan VDE 0278-1 hodc tuong duong.

e. Khoang cach ro tbi thiéu: 25 mm/kV hodc 31 mm/kV.
f. Dau cap co6 thé van hanh & vi trf udt.
3.2. Phu kién:

a. Ddi v6i hop dau cap 3x240 mm? : 3 dau cosses 240 mm?2.,

b. Dbi v6i hop dau cap 3x185 mm? : 3 dau cosses 185 mm>.

c. D6i v6i hop dau cap 3x150 mm? : 3 dau cosses 150 mm>.

d. D6i v6i hop dau cap 3x120 mm? : 3 dau cosses 120 mm>.

Pau cosse cung cap kém theo hop dau cap dam bao chat luong, c6 thé st dung
v6i1 hop dau cap cung cap.

Loai dau cosse 2 15,’ s6 10 bat bu 16ng va khoang cach gitra 2 16 bat bu 16ng tai
ban cuc (phu hop vai thiét bi dong cat) va duong kinh trong/ngoai phu hop voi 16i cap
ngam su dung.

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

Bing thong so k¥ thuit:

STT

Mo ta

Théng s6 ky thuit yéu
cau

Pap ng ciia nha thau

1

Nha san xuat/Nudc
san xuat

Néu cu thé

2

Ma hi¢u

M3 hiéu san pham:
-Pau cap ngoai troi
co ngudi 22kV 3x240
-Pau cap ngoai troi
co ngudi 35kV 3x240
-Pau cap ngoai troi
co ngudi 22kV 3x185
- Pau cap ngoai troi
co ngudi 35kV 3x185
- Dau cap ngoai troi
co ngudi 35kV 3x150
- Dau cap ngoai troi
co ngudi 22kV 3x150
- Dau cap ngoai troi
co nguoi 35kV 3x120
- Bau cép ngoai troi

Néu cu thé
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co ngudi 22kV 3x120

Tiéu chuan ché tao va

3 thur nghiém
4 | Kidu Co ngudi, su flung ngoai
tro1
. . Phu hop vai cap 3x120,
> | Kich thuge 3x150, 3x185, 3x240mm’
Do bén dién ap & dicu
6 kién kho
4,5U0/05phut
va/hoac 4Uo/15phut
boi voi cap 57 kVAC/05phut va/hodc
12,7(Uo)/22kV 51 kvVDC/15phut
boi voi cap 90 kVAC/05phut va/hodc
20(U0)/35kV 80 kVDC/15phut
7 | Bd bén dién ap xung
Doi v6i cap
12,7(U0)/22kV 125kvV
Doi véi cap
20(U0)/35kV! 180kvV
o aen . Tbi da 10 pC & dién ap
8 | Phong dién cuc bd 1,73Us
Kha ning on dinh
nhiét trong 1s (nhiét
do 161 trude ngan
mach la 23°C va Theo tiéu chuin VDE
9 | nhiét do 161 & cuodi N
DN a 0278-1 hoac twong duong
qué trinh ngan mach
14 250°C, nhiét do
moi truong tu 10°C
dén 30°C)
10 Kh?ang cach ro to1 25mm/kV
thiéu
Pau cap c6 thé van .
11| hanh  vi i wot Dap g
11. Day chi va vién chi
11.1 Vién chi
STT | Hang muc Don vi ThongAso kAy thuat | Pap tng ciia nha
j T : Yeu cau thau
1 I\{U’OC san xuat/Nha N&u cy thé
san xuat
2 | Mi hi¢u Néu cy thé
Lam ba‘mg chi
3 | vatlie nguyén chat hodc
AL e hop kim chi ¢6 phut
bén ngoai hodc pha
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1an chat liéu chong

lam gia
4 | Hinh dang vién chi Hinh tru
5 | Buong kinh vién chi mm 10
6 | Do day vién chi mm T6i thiéu 4
Chidu day hai 13 1,5 dén 2,0 dé luon
7 duone kinh mm day xau chi niém
g phong (nhu hinh vé)
Do bén cua chat liéu . <
8 , nam > 5 nam
phat quang
Mau xanh tim
Mau sic phat quang (khp N9 €O mau sac
d dudi anh dén cyc tim khac mau day xau
i chi khi nhin bang
mat thuong)
10 | Trong lugng (g/vién) 39 (£5%)/ vién
11 | Quy cach dong goi 100 vién/ tdi
L& luén day, xdu chi niém phong
. gy ,t:iff_g};i niém phong / b
Mcir eéit ng(ui‘i_:‘;u:én chi
11.2. D&y xau chi
STT | Hang muc Do:n ThongAso kAy thuat Pap tng ciia nha
: : Vi yeu cau thau
1 I\{uoc san xuat/Nha N&u cy thé
san xuat
2 | Mahiéu Néu cu thé
Lam bang hop kim
khong ri, gom 2 soi
3 | vatlicu benA vao nhau, c6 do
chong oxy hoa cao
v6i khi hiu ngoai
troi: >5 nam.
4 | Duong kinh Phu hA()p v6i lo‘luon
day xau chi
5 | Chicu daisoiday mm 160 - 200
Xau chi
5 Dolben cua chat liéu ndm > 5 ndm
phat quang
7 | Trong luong (g/vién) 0.09¢g (+5s%)/ soi
8 | Quy cach dong goi 1000 day/ bé
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VI. Dau may bién ap:

1. Dau MBA 1a loai dau khoang (Mineral insulating oils) moi chua qua sur dung,
¢ phu gia khang oxy hoa, phu hop theo ti€u chuan IEC 60296 Ed.5.0:2020, ASTM
D3487:2016 hodc ti€éu chuan tuong duong.

2. Bang yéu cau k¥ thuat chi tiét cua ddu may bién ap:

STT Hang muc Pon vi Yéu céu bap lrill%acuua nha
1 | Nha san xuét Néu cu thé
2 | Nudc san xuat Néu cu thé
3 | M3 hiéu dau Néu cu thé
IEC 60296: 2020,

, | Tiéu chuan 4p ASTM D3487:

dung 2016 hodc tuong

duong

5 | Po nhét, & 40°C mm?/s <10

Trong, sang, khﬁng

6 uan sat bén ngoai s 2
Q g c6 nudc va tap chat

7 | Chi s6 mau <05
Loai A (ma “I”)
8 | Loai diu theo 1EC 60296:
2020
Diém chdp chay
9 |nhonhit (cdc °C 135
kin)
10 | Ham luong nudce ppm <30
bi¢n 4p danh
thiing
11 |+ Trudce khi loc kV > 30
say: kV >70

+ Sau khi loc sy:
Tri O trung hoa

12 (d6 acid) mgKOH/g <0,01
13 | s sne bEMALS | Nym > 43
13 | Ty trong (6 20°C) g/ml <0,895
Ham lugng phu gia
14 | chéng OXy % W [0,08 = 0,4]
hoa
15 | An mon Sulphur Khéng
Khong phat hién
16 | Hop chét Furfural (cho phép < 0,05
mg/kg)
Hé s6 suy giam
17 | dién moi (DDF) & % <05

90°C
18 | P 6n dinh khang
oxy hoa: Puogc thu
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nghiém bang mot
trong cac phuong
phap sau:

18.1

- Phuong phép thir
can - axit theo tiéu
chuan IEC 61125
(loai “I” - 500
gi0):

+ Khoi luong can:

% <0,05

+ Tri s0 axit sau
oxy hoéa

mgKOH/1g

dau <03

18.2

- Phuong phap thur
theo thoi gian theo
tiéu chudn ASTM
D2112

phut > 195

18.3

- Phuong phap
ASTM D2440 - 72
gio:

+ Khoi luong can:

% <01

+ Tri s6 axit sau
oxy héa

mgKOH/1g

dau =03

18.4

- Phuong phap
GOST 981-75: 14
gio

+ Khdi luong can
(%).

+ Tri s6 axit sau
oxy hoa
(mgKOH/1g dau)

19

PCBs

mg/kg)

Khong phat hién
(cho phép < 2

VII. Thiét bi do xa
1. Yéu ciu ky thuit d6i véi Module RF diing cho cong to 1 pha

STT

Mo ta

Yéu ciu k§y thuat

Pap rng ciia nha thau

Nha thau
chao

Tai li¢u dan
chiéu

Yéu cau chung

Nha san xuat/Nudc

1 \ < Néu cu thé

san xuat
2 | Mahiéu Néu cy thé
3 | Nam san xuat >2025

, . Module truyén dir liéu

4 | Chung loai qua RF

Chung chi quan ly ISO 9001:2015 hoac
5 z

chat luong tuong duong
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Tiéu chuan 4p dung

Tiéu chuan ap dung:
QCVN
47:2015/BTTTT;
QCVN 18:
2014/BTTTT hoac
tuong duong

Yéu cau vé hop quy

Module RF 1 pha phai
c6 chung nhan hop
chuan/hop quy theo quy
dinh hién hanh ctia Nha
nuoc

hodc vin ban cam két
nha thau thuc hién
chirng nhan hop quy cua
san phdm chao thau
trong truong hop san
pham chua dugc hop
quy.

Yéu ciu vé k¥ thuat

Tan so trung tam

408,925MHz

Bang thong

50kHz (theo giay phép
sur dung tan sé vo tuyén
dién va thiét bi vo tuyén
dién do Cuc Tan sé cap
phép cho EVN)

Toc do truyén dir lieu

Tbi thiéu 2400bps

Chi thi trang thai van
hanh

Module RF phai Co chi
thi trang thai nguén
dién, trang thai truyén
dir lidu bang dén LED.
Cac dén LED nay c6 thé
nhin thdy dugc tir phia
trudc cua Module

Cong suat phat xa RF

Tir 10m W (10dBm) dén
500 mW (27dBm)

Cong suét tiéu thu

Toida IW va 5VA (dam
bao khi két ndi cong to
thi céng suit tiéu thu
khong vuot qua 3W va
15VA). Cép ngudn cho
module 1a tin hiéu chan
Vee coa cong truyén
thong cong to.

Khoang cach truyén

T6i thiéu 50m trong diéu
ki€n tam nhin thang

Giao tiép théng tin véi
cong to

Qua cong UART hoic
RS232

biéu kién khi hau

- Piéu kién khi hau:
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+ Nhiét do lam viéc binh
thuong: 0+55 do C.

+ Nhiét d6 van chuyén,
luu kho bao quan: 0+70
do C.

- Do am tuong dbi:

+ Trung binh nam:
<75%

+ 30 ngay trai déu mot
cach tu nhién trong nam:
95%

+ Thinh thoang d6i véi
cac ngay khac: 85%

10

Béao vé chong xam
nhap bui va nuoc:

IP51

11

Yéu cau khac

Module phai lap dugc
vao ngan chura module
cua loai cong to dién tir
1 pha ma nha thau chao
thau va phai duoc tich
hop doc dugc dir li¢u
qua thiét bi cam tay
(HHU hogc Thiét bi di
dong Android-RF-
Bluetooth) dé thu thap
dir lidu cong to, dong
thoi phai c6 kha nang
tich hop dugc vao hé
thong do xa RF-MESH
dang stir dung rong rai tai
PC quan ly van hanh
nhu Hiru Hong, PS
Mart...

12

Tai liéu

Tai liéu huéng dan lap
dat, van hanh, bao
dudng

Tai liéu thé hién chi tiét
thong s6 k¥ thuat, huéng
dan thir nghiém, 1ap dit,
van hanh va bao quan.

2. Yéu

ciu ky thuit d6i véi Module RF diing cho cong to 3 pha

STT

Mo ta

Yéu ciu k§y thuit

Pap rng ciia nha thau

Nha thau
chao

Tai li€u
dan chiéu

Yéu cau chung

Nha san xuat/Nudce
san xuat

Néu cu thé

54




N

Ma3 hiéu

Néu cu thé

Nam san xuat

>2025

Chung loai

Module truyén dix liéu
qua RF

Chung chi quan ly
chat luong

ISO  9001-2015 hoac
tuong duong con hiu luc

Tiéu chuan ap dung

Tiéu chuan 4p dung:
QCVN 47:2015/BTTTT,
QCVN 18: 2014/BTTTT

hodc twong duong

Yéu cau vé hop quy

Module RF 3 pha phai c6
chiung nhan hop
chuan/hop quy theo quy
dinh hi¢n hanh cua Nha
nudc hoac van ban cam
két nha thau thuc hién
ching nhan hop quy cua
san pham chao thau trong
truong hop san pham
chua dugc hop quy.

Yéu ciu vé k¥ thuat

Tan so trung tam

408,925MHz

Béang thong

50kHz (theo giay phép str
dung tan s6 vo tuyén dién
va thiét bi vo tuyén dién
do Cuc Tan sé cap phép
cho EVN)

Toc do truyén dir licu

T6i thiéu 2400bps

Chi thi trang thai van
hanh

ModuleRF phai Co6 chi
thi trang thai nguén dién,
trang thai truyén dit liéu
bang dén LED. Cac dén
LED nay c6 thé nhin thay
dugc tu phia trudc cua
Module

Cong suat phat xa RF

Tur 10m W (10dBm) dén
500 mW (27dBm)

Cong suat tiéu thu

T6i da IW va S5VA (dam
bao khi két nbi cong to thi
cong suat tiéu thu khéng
vuot qua 3W va 15VA)

Khoang cach truyén

T6i thiéu 50m trong diéu
kién tdm nhin thang

Giao tiép thong tin Véi
cong to

Qua cong UART hoic
RS232

biéu kién khi hau

- Piéu kién khi hau:
+ Nhiét d6 1am viéc binh
thuong: 0+55 do C.
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+ Nhiét d0 van chuyén,
luu kho bao quan: 0+70
do C.

- D6 Am tuong dbi:

+ Trung binh ndm: <75%
+ 30 ngay trai déu mot
cach ty nhién trong nam:
95%

+ Thinh thoang dbi voi
cac ngay khac: 85%

Béao vé chong xam

10 nhap bui va nudc:

IP51

Module phai lap duogc
vao ngan chira module
cua loai cong to di¢n tur 3
pha ma nha thau chao
thau va phai duoc tich
hop doc dugc dir liéu qua
thiét bi cam tay (HHU

A A , hodac Thiét bi di dong
11 Yeu cau khac Android - RF-Bluetooth)
dé thu thap dir liéu cong
to, dong thoi phai ¢ kha
nang tich hgp dugc vao
hé théng do xa RF-
MESH dang st dung
rong rai tai PC quan ly
van hanh nhu Hiru H@)ng,
PS Mart...

Tai liéu huéng dan lap
dat, van hanh, bao dudng
Tai lidu thé hién chi tiét
thong sé ky thuat, huéng
dan thir nghiém, lap dat,
van hanh va bao quan.

12 | Tai liéu

3. BO thu thap dir li¢u tap trung DCU

STT Pic tinh Ky thuit yéu ciu

| |TIEU CHUAN AP DUNG

- Thiét bi ghi chi sd, thu thap dit liéu cong to (DCU) phai c6 kha ning thu thap
dugc dir liéu tir cac cong to dién tur do xa RF dang dugce su dung tai PC quan 1y
van hanh, da dugc tich hop va dang thu thap trén H¢ thong ty dong thu thap dir

1 lidu do dém tir xa EVNHES do Cong ty Vién thong Dién luc & Cong Nghé
thong tin (EVNICT) xay dung sir dung dung chung tai cdc Tong cong ty Dién
luec.

,  Thoi gian thu thap di liéu tir cong to vé DCU va hé thong thu thap dir liéu tur

xa khong qua 12 gio d6i voi 1 TBA ¢6 300 khach hang & moi thoi diém trong
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ngay va trong diéu kién ludi dién van hanh binh thudng.

- Thiét bi ghi chi sd, thu thap dir liéu cong to thyc hién thu thap di liéu tir cong
to bang cong nghé RF va truyén dit liéu vé& may tinh trung tim qua moi trudng
GPRS/4G. Thiét bi ghi chi s, thu thap dit liéu cong to phai dap tng céac tiéu
chuén sau:

IEC 60950-1: Thiét bi cong nghé thong tin (An toan - phan 1)

IEC 61968-9: Tiéu chuan giao tiép doc va diéu khién cong to

EN 301 511: Hé thong thong tin di dong toan cau.

EN 300 607-1: H¢ thong vién thong di dong ky thuat s6. Phan 1: Dac tinh k¥
thuat phu hop

IEC 61000: Tiéu chuan tuong thich dién tir

O© 0o N o o1pb~

TCVN 3718-1:2005: Quan 1y an toan trong buc xa vo tuyén tan so radio

QCVN 18:2010/BTTTT: Quy chuan k¥ thuat Qudc gia vé tuong thich dién tir
d6i véi thiét bi thong tin vo tuyén dién

11

Dbi vai module str dung ang ten roi: QCVN 42:2011/BTTTT: Quy chuan k¥
thuat quoc gia vé thiét bi vo tuyén luu dong mat dat co ang ten roi dung cho
truyen s0 liéu va thoai.

12

Pbi voi module sir dung ang ten lién: QCVN 44:2011/BTTTT: Quy chuan k§
thuat quoc gia ve thict bi v6 tuyen luu dong mat dat c6 ang ten lien dung cho
truyen soO li¢u va thoai.

YEU CAU PHAP LY

- Nha thau phai cung cap Gidy ching nhén hop quy do co quan c6 tham quyen
ban hanh va Ban cong bb hop quy d6i véi san pham du thau (theo huéng dan
tai Thong tu s6 30/2011/TT-BTTTT ngay 31/10/2011 ciia B Truyén thong &
Thong tin). Trén timg san pham cu thé dugc chimg nhan hop quy phai dugc
dan dau hop quy.

- Gidy chimg nhan hop quy va Ban c()nngé hop quy c6 thé ap dung cho thiét bi
hoac cho module riéng r& (theo huong dan ban hanh kém theo Quyét dinh s6
190/Qb-CVT ngay 29/12/2011 cua Cuc Vién Thong).

D01 voi cac tiéu chuan ghi nam ban hanh, chi ap dung cac phién ban dugc néu.
D01 voi cac tiéu chuan khong ghi ndm ban hanh thi &p dung phién ban méi
nhat, bao gdm ca céc stra doi, thay thé.

Néu thiét bi ghi chi sd, thu thap dir liéu cong to c6 nhiéu chirc ning, phan tir
khéc nhau cung nam trong vé DCU thi sé& ap dung céc tiéu chuan lién quan doi
voi ting chure nang, phan tu.

Neéu trong cac ti€u chuan néu trén ¢ dan chicu dén cac ti€u chuan khac lién
quan thi ap dung thém céc tiéu chuan lién quan dugc dan chiéu dén.

Dbi voi thiét b ghi chi s, thu thap dit liéu cong to dugc cong b phu hop theo
céc tiéu chuan qudc gia khac vai cac tiéu chuan IEC thi cac tiéu chuan qudc gia

d6 phai ¢dam bao phu hop va tuong duong véi cac tiéu chuan IEC tuong tng.

Bang thong so k¥ thuat

STT

Pap rng ciia nha thau

MO ta Yéu ciu ky thuit Nha thau | Tai liéu dan

chao chiéu
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Nha san

1 | xult/Nude san Néu cu thé
Xuat
2 | Ma hiéu Néu cu thé
3 | Nidm san xuat >2025
A a7 Dién 4p 1 pha AC 220V
4 ﬁ%‘;"“ QAP hoge 3 pha 220380V +
10%; tan s6 S0Hz + 1Hz.
1 pha 2 day hoac 3 pha 4
day. Bbi voi nguon 3 pha4
5 So Q6 dau day cap | day: DCU van duy tri hoat
nguon cho DCU dong binh thuong khi mat
dién ap cua 1 pha hoac 2
pha bat ky.
6 | Cong suat tiéu thy | T6i da 7W/25VA
Picu kién moi trudong lam
A A A viéc:
. t?llre(‘)l;ll;lle;lmnifoiléc: - Nhiét do 1am viéc binh
i thuong: 0+55do C
- Nhiét do van chuyén, luu
kho bao quan: 0+70 do C
Do am tuong doi:
- Trung binh nam: <75%
8 Do am tuong dbi: | - 30 ngdy trai déu mot cach
tu nhién trong nam: 95%
- Thinh thoang ddi véi cac
ngay khac: 85%
9 S;ri l:i%g%ﬁ?ong Truong hop lip dit trong
LT hop bao vé: IP51
nudc:
Co6 kha nang luu trr mot
N 1 1A lugng dir liéu tuong Ung:
o |Lwuutrdulicn | 28 dien nang cia 1.000
cua cong to n \ A
cong to x 02 ngay gan
nhét.
- Trén DCU c¢6 khoi truyén
thong RF dé thu thap dir
lidu cong to va khdi truyén
thong GPRS/4G truyén di
lidu vé trung tdm thu thap
Truyén thong cla dir ligu.
11 i - Dt liéu thu thap qua song
DCU:
RF c6 tan sb trung tam:
408.925MHz; Cong suit

phat xa: <5W; Bang thong:
50kHz (theo gidy phep sur
dung tan s6 vo tuyen dién
va thiét bj vo tuyén dién do
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Cuc tan sd cap phép cho
EVN).

11

Truyén dit liéu vé
trung tam thu thap
sO licu

- Dich vu 4G cua mang
thong tin di dong GSM tai
Viét Nam. Trong truong
hop cac khu vuc ¢ két ndi
4G khong 6n dinh thiét bi
s& két ndi GPRS tuy theo
chat lugng song cua nha
mang.

- DCU tuong thich vd&i
dich vu thong tin di dong
GSM cua cac nha mang tai
Viét Nam.

12

Téc d6 truyén dir
lidu

Tbi thiéu 2400 bps

Doc dugc dir liéu cong to
theo thoi gian thuc.

Poc dugc dir liéu cong to
va luu trir hang ngay.

Poc duoc dir liéu luu trir
hang thang cua cong to.
Doc dugc dir li¢u thong $6
van hanh cua cong to (dién
a4p, dong dién, cong suit,
cong suat cuc dai, hé sb
cong suit).

Ty dong thu thap dir licu
su kién cong to (Su kién
mat ngudn, c6 ngudn cia
cong to, sy kién ngugc
cong sudt).

13

Thu thap dir licu
nhiéu loai cong to

DCU phai c6 kha nang thu
thap dit liu nhiéu loai
cong to cuia cdc nha san
xuat Hiru Hong, PSMart,
Gelex....dang st dung trén
lugi tai PC quan 1y véan
hanh theo cong ngh¢ RF
v6i quy dinh tan sb néu
trén. Nha thau phai dé xuét
giai phdp thuc hién trong
HSDT.

DCU phai tuong thich va
két ndi  dugc  v6i
EVNHES.

14

Cong giao tiép tai
cho

RqS232 hodac RS485 hoac
cong quang.

15

Chi thi trang thai

C6 chi thi trang thai nguon
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van hanh

dién, trang thai két ndi
mang, trang thai truyén dir
liéu bang den LED.

16

Podng ho va lich
biéu thoi gian

DCU phai c6 dong ho thoi
gian tich hop bén trong vé1
dd chinh xac phu hgp theo
tiéu chuan IEC 62054-21.

- Pdng hd dugc dong bod
theo cac tin hiéu thoi gian
nhan tir giao tiép truyén
thong tir xa hodc tai chd.

- Pin dy phong cép dién
cho dong ho thoi gian thuc
(RTC) trong DCU phai su
dung pin dién mot chiéu
(DC) kiéu khong nap lai,
c6 tudi tho it nhat 10 nam.
- DCU phai c6 tin hi¢u
canh bao khi pin sip hét
kha nang lam viéc.

- Lich biéu trong DCU
theo duong lich, c6 nam
nhuan.

17

Khéi truyén thong
RF cua DCU

Tan so trung tam: 408,925
Mhz;

- Bang thong: 50 kHz (theo
gidy phép sir dung tan sb
vo tuyén dién va thiét bi vo
tuyén dién do Cuc Tan sb
cap phép cho EVN);

- Toc @6 truyén dir lidu: tdi
thiéu 2400 bps;

- Chi thi trang thai van
hanh: Co6 chi thi trang thai
nguén dién, trang thai
truyén dir liéu bang dén
LED,;

- Cong suat phat xa RF: tir
10mW  (10dBm) dén
500mW (27 dBm).

18

Khdi truyén thong
GPRS/4G

Mang hoat dong dich vu
GPRS hodc 4G qua mang
thong tin di dong hi¢n hanh
tal Viét Nam;

- Khe cam sim: giao tiép
th¢ SIM/USIM phu hop
vOi 3GPP TS 51.011 hd tro
1.8 va 3V UICCs;
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- Chi thi trang thai van
hanh: c6 chi thi trang thai
nguén dién, trang thai két
ndi mang, trang thai truyén
dir liéu bang dén LED.

19

Bo dit liéu va tan
suat thu thap tu
cac cong to

Quy dinh tai myc 3. Banh
gia qua trinh van hanh hé
thong thuc té

20

Phin mém cai dit
thong s6 va doc dir
li¢u DCU

- Cac thong s6 caa DCU
duoc cai dat tai chd qua
cong giao tiép trén DCU
hodc tor xa qua mang di
dong bang giao thuc
TCP/IP;

- Phan mém cai dat thong
s0 va doc dir liéu DCU ¢6
giao thuc truyén dir licu
phtt hop theo cong bd cua
nha san xuat.

- Nha san xuat phai cung
cap tai liéu mo ta, hudng
dan st dung chi tiét giao
thc truyén dir liéu cua
DCU khi cung cap hang
hoéa va phdi hop véi bén
mua tich hop giao thuc
truyén dir liéu cia DCU
vao hé théng thu thap dir
liéu tr xa hi¢n dang sur
dung cua chu dau tu.

21

Bao mat truy cap
phan mém

Béo vé it nhat bang 03 cap
mat khau:

- Cép 1: doc dur liéu cua
DCU

- Cip 2: dong bo thoi gian
cua DCU

- Cép 3: cai dit tt ca cac
tham s6 ctia DCU

Cap cach dién bao vé: Cap
2 theo IEC62052-11

Dam bdo thir nghi¢m di¢n
ap xoay chiéu theo cic tiéu

22 | Yeucauvedien | pin IEC 62053-21, 22,
bam bao thir nghiém di¢n
ap xung theo tiéu chuan
IEC 62052-11.

23 | Yéu cu tai lidu - Tai li¢u vé thong so ky

thuat va st dung thiét bi:
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Nha thau phai cung cap tai
liéu thé hién chi tiét thong
s6 k¥ thuat thiét bi, hudng
dan kiém tra, lép dat, van
hanh, bao quén thiét bi;

- Nha thau phai cung cip
tai lidu chi tiét huéng dan
stt dung phian mém trong
viéc giao tiép, cai dat
thong s6 van hanh, nap,
x6a cong to can thu thap
dir lidu, tai dir li¢u luu trir
trén thiét bi qua cong giao
tiép;

Tai liéu cung cdp bang
tiéng Viét.

24

Yéu cau khac

Nha thau cung cap Bién
ban hoac Giéy xac nhan
chung nhan DCU chao
thau twong thich hé thong
thu thap dir liéu tir xa dung
chung trong Tap doan
bién luc Viét Nam
(EVNHEYS).

4. Yéu cau k¥ thuat d6i véi Module RF cho b thu thap dir liéu tap trung DCU

(CAC) ‘
Dap wng cua nha thau
STT Mo ta Yéu chu ky thuat Nha thiu | Tai liéu dan
chao chiéu

Nudc san xuat/Nha

1|5 Néu cuy thé
san xuat
2 | M4 hiéu Néu cu thé
3 | Nam san xuat >2025
4 | Tanso trung tim | 408.925 MHz
5 | Bang thong 50kHz
g | Locdotruyendd | pc ik 0400bps
liéu
Chi thi trang théi Ccz chi thi trang thai rigum}
7 van hanh dién, trang thai truyén dir
i liéu bang den LED
8 | Cong suat tiéu thu | T6ida IW va SVA
9 (F\E(;ng suat phat xa Max 20dBm
. Nhiét d0 lam viéc binh
10 | biéu ki¢n lam viéc | thuong: -10+55 46 C

Nhiét d0 van chuyén, luu
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kho bao quan:

-10+70d6 C

Po6 am tuong doi:

Trung binh ndm < 75%

30 ngay trai déu mot cach
tu nhién trong nam: 95%
Thinh thoang ddi véi céac
ngay khac: 85%

CAC tuong thich vdéi
chung loai DCU dang doc
dir li€u cac loai cong to
dién tir 1 pha c6 do xa bang
cong nghé RF: SF80P-20,

Kha nine doc dit SF80C-10 SF80C-20;
11|y & SF80C-21 va 3 pha ching
e loai TF100P-20; TF100P-
30; TF10M-30; TF100M-
31; TF100M-30 hoac
tuong duong hi¢n dang su
dung trén ludi dién ctia PC
quan ly van hanh.
5. Module 4G
Pap ng ciia nha thau
TT MO TA YEU CAU KY THUAT Nha thiu | Tai ligu din
chao chiéu
g | NhasanxuatNuoe | \ps thiu néu s
san xuat
p | Mahiewnamsan |y iy neu ro/ 2025
xuat
q : Module truyén dit liéu qua
3 | Chung loai GPRS/AG
4 Chung chi quan ly ISO 9001:2015 hoac tuong
chat luong duong
Tiéu chuan ap dung: QCVN
7 12:2015/BTTTT; QCVN 15:

5 |Tiéuchuanapdung |2015/BTTTT; QCVN 117:
2018/BTTTT hodc tuong
duong
Module 4G phai c6 chimg nhén
hop chuan/hgp quy theo quy

‘ dinh hién hanh cua Nhé nudc

6 | Yéucauve hgp quy |hodc van ban cam két nha thau
thyc hién chimg nhén hop quy
cua san pham chao thau trong
truong hop san pham chua
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TT

MO TA

YEU CAU KY THUAT

Pap tng ciia nha thau

Nha thau
chao

Tai liéu dan
chieu

dugc hop quy.

Chtrc nang

- Module phai tich hop duoc véi
hé théng tuy dong thu thap di
liéu do dém tir xa (HES) ma PC
Ninh Binh dang str dung.

- Module duoc lép dat déng bo
bén trong ngan chira module cua
loai cong to dién tir 3 pha nhiéu
biéu gid ma Cong ty Pién luc
Ninh Binh dang str dung.

Két no1 dit 1idu

- Module 4G chao thau giao
tlep véi cong to qua cong
UART duoc bd tri trong ngin
chtra module cta cong to.
Nguén cap cho module 13
ngudn DC cia cong to nhung
khong duoc lam anh huong dén
sai sO clia cong to va c6 thé tich
hop khai thac dir li¢u thong qua
phan mém hién hitu cia chua
dau tu.

- Tc do truyén dit liéu: twong
thich véi téc do truyén dir licu
qua 4G cua cac nha cung cap
dich vu mang di dong tai Viét
Nam nhu Vinaphone,
MpbiFone, Viettel, ...

- Giao tiép thé SIM/USIM phu

9 | Khe cam SIM: hop véi 3GPP TS 51.011 ho tro
1.8 va 3V UICCs.
- Bang tan: Quad band
GSM/GPRS/EDGE
oz 850/900/1800/1900.
10 | Tan so . P ,
- Cong suat phat:
GSM850/900: <33 dBm;
GSM1800/1900:< 30 dBm
11 | Cong suét tiéu thy T6i da 2W va SVA
Giao tiép thong tin Tlc,h hc;’)’p tren‘t.)o rpachv cong to
12 i cone to hodc gan ngoai than vo cong to
M & qua cong UART hodc RS232
13 | Bang mach va linh - Bang mach va linh kién dién

64




TT

MO TA

YEU CAU KY THUAT

Pap tng ciia nha thau

Nha thau
chao

Tai liéu dan
chieu

kién dién tur

tir ctia Module chu yéu phai
theo cong ngh¢ han dan bé mat
(SMT), ngoai trir mot s6 linh
kién bit budc han chan cim
xuyén 10.

14

Vo6 Module

- V6 Module phai kin khit, dam
bao chiu dugc va dip thong
thuong.

- V6 Module 1am bang vt liéu
cach dién hoac béng kim loai
dugc son tinh di¢n khong chira
cac thanh phan vat lidu gay 6
nhiém nguy hiém (thay ngan,
camium, cobalt...).

- Thiét ké véi kich thuéce nho
gon, gitip lap dit dé dang trong
trong ngan chira module ctua
cong to sao cho khi thao, lap
module khong can cit chi kiém
dinh cong to.

15

Tiéu chuan k¥ thuat
ang ten.

- Dai tan: 824 + 960/1710 +
2170 MHz.

- Phan cyc: tuyén tinh

- Chiéu dai day: 1.5m —2m
- Nhiét do hoat dong: -40°C =+
+85°C

- Phuong phép gian: Pé nam
cham.

- Két ndi: SMA

- Cap: RG174

- Antena Chuin SMA male

16

bau ndi ang ten

- Module 4G phai c6 dau nbi
chuyén biét dé lap dng ten
ngoai.

- Vi tri ctia dau ndi Ang ten can
phai dé dang cho viéc dau ndi
cap dong truc hodc dng ten
ngoai.

17

Pau noi

Cac dau no1 day dugce bo tri
thuan tién.

18

Céch dién

Cach dién: cp bao vé 2
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TT

MO TA

YEU CAU KY THUAT

Pap tng ciia nha thau

Nha thau
chao

Tai liéu dan
chieu

19

Deén chi thi trang
thai van hanh

- Module 4G phai c6 cac dén
LED dé b4o hiéu trang thai
ngudn dién cung cip, tinh trang
két ndi mang va céac giao tiép
truyén dit liéu. Cac dén LED
nay co thé nhin thiy duoc tir
phia truéc cuia Module.

20

Diéu kién khi hau

- Nhiét do lam viéc binh
thuong: 0+55 do C.

- Nhiét 6 van chuyén, luu kho
bao quan: 0+70 do C.

- D6 Am tuong dbi:

+ Trung binh nam: <75%

+ 30 ngay trai déu mot cach ty
nhién trong nam: 95%

+ Thinh thoang ddi véi cac
ngay khac: 85%

21

Giao thire truyén dir

liu

Module hoat dong & ché do
nhén va truyén dir liéu gitra
sever va cong to .

- Cau trac khung thong tin bat
tay gitra module va sever :

Start | S6 Muc | Stop

byte | Imei | tin byte
(ID) | hiéu

9999 | +CS
# 9999 | Q:xx |#
9999 | x

Céc thong sb ctia module c6 thé
duoc cai dat tai chd qua cong
giao tiép ndi tiép trén module
hodc tir xa qua mang thong tin
di dong dya trén giao thuc
TCP/IP

Giao thitc truyén dir liéu:

Truyén ky tu

Kiéu truyén:
Truyén nbi tiép bat dong bod c6 bit bat dau (start bit) va bit két thuc (stop bit) theo
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chuén giao thirc ISO/IEC 1177:1985, ban song cong.

Téc dd truyén:

Téc d6 bt tay ban dau (bps): 300

Téc d6 chuan trong qua trinh truyén dit liéu (bps): 300, 600, 1200, 2400, 4800, 9600.
Ghi cha: Tdc d6 tdi da c6 thé bi gidi han boi thiét bi thu thap.

Chat lugng cua tin hiéu: theo tiéu chuan ISO/IEC 7480:1991

Kiéu 1 cho truyén dir liéu

Kiéu A cho nhan dit liéu

DPinh dang ky tu: theo tiéu chuan ISO/IEC 1177:1985

1 start bit, 7 data bits, 1 parity bit, 1 stop bit

M3 ky tu: Theo tiéu chuan ISO/IEC 646:1991, phién ban quéc té (7 bit ASCII).
Kiém tra 16i ky tu:

Bit kiém tra chan 1é: kiém tra chin (even) theo tiéu chuan to ISO/IEC 1177:1985.
Thu thyc truyén di liéu

DPinh nghia cac ban tin

Ban tin yéu cau

Bit dau thu tuc, thiét bj doc s& giri bang tin yéu cau tdi thiét bi do ghi (cong to hodc
DCU) véi khung ban tin nhu bén dudi, trong d6 Device address 1a tuy chon.

! ? Device address ! CR LF ‘
1) 9) 22) 2) 3) 3)

Ban tin nhan dang
Ban tin nhan dang giri tir thiét bi do ghi. Truong ndi dung 23), 24) dugce tiiy chon,
ching c6 thé dugc gdp chung véi trudong ndi dung 14).

/ X X X z VoW Identification CR | LF

1) 12) 12) 12) 13) 23) 24) 14) 3) 3y

Ban tin xac nhan/tuy chon

ACK | V z Y CR | LF
4) 10) 13) 11)  3) 3)

Ban tin dir liéu
Dit liéu gui tir thiét bi do ghi, chang han mot tap dir liéu day du.

STX | Datablock | ! CR | LF | ETX | BCC
5) 15) 2)  3) 3) 6 8

Bén tin xac nhan thanh cong

ACK
4)
Bén tin yéu cau gui lai
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NAK
16)
Ban tin lap trinh

Danh cho lap trinh va truyén mét khéi dir liéu dinh huéng

SOH| C D | STX Data set ETX | BCC
17) 18) 19)  5) 20) 6) 8)

Ban tin 1énh 1ap trinh chira khéi dit liéu phan tuy chon
Danh cho nhirng ban tin dai, xem phan 6.5 va luu d6 trong phan phu luc

SOH| © D | sTX Data set EOT | BCC
17) 18) 19)  5) 20) 7) 8

Ban tin dit lidu (ché do 1ap trinh)
Danh cho viéc truyén khdi dir liéu dinh hudng

STX Data set ETX | BCC |
5) 20) 6  8)

Ban tin dit liéu (ché d6 1ap trinh) sir dung cac khéi dir liéu phan tiy chon
Danh cho viéc truyén nhitng ban tin dai ctua khéi dit liéu dinh huéng

STX Data set EOT | BCC
5) 20) 7) 8)

Ban tin bao 13i (ché d6 1ap trinh)

Danh cho viéc truyén khéi dit liéu theo dinh hudng

STX Error message ETX | BCC
5) 21) 6) 8)
Bang tin thoat

Danh cho viéc truyén khdi dir liéu theo dinh hudng

SOH | B 0 | ETX | BCC
17)  18) 19)  6) 8)

Giai thich céc truong ndi1 dung cuia ban tin

Ki tu bat dau: “/” (2FH)

Ki tu két thac: “1” (21H)

Ki tg hoan thanh: CR (ODH); LF (0AH)

Ki ty x4c nhan: ACK (06H)

Ki tu bt dau khung ban tin: STX (02H)

Ki tu két thic khéi tin: ETX (03H)

Ki tu két thac mot phan ca khéi tin: EOT (04H)

Ki ty kiém tra khéi tin: BCC. Ky ty nay khong can néu khong c6 dir liéu theo sau.
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Ki tu kiém tra khéi tuan theo tiéu chuan ISO/IEC 1155:1978, sit dung toan tir OR trén
cac bit.

Viéc tinh toan ky tu kiém tra khdi bao gff)m bat dau tur ky tu dir liéu dau tién xuét hién
sau ky tuw SOH (hodc STX) cho dén ky tur dir lidu cudi ciing va bao gom ca ky tu ETX.
Khdi ky tu tinh todan BCC nam trong khung ké dam nhu hinh vé& duéi.

20 21 22 23 24 25 26 |P Parity bit

1 0 0 0 0 O 0 |1 |SOH(0IH)hodcSTX (02H)

Data

1 1 0 0 0 0 0 |0 |[ETX(03H)
b b b b b b b |P |[BCC

Truyén 1énh yéu ciu: “?” (3FH)

Ki tu diéu khién giao thirc (xem 6.4.5.2 trong IEC 62056-21:2002)

Ki tu diéu khién ché do truyén (xem 6.4.5.2 trong IEC 62056-21:2002)

M3 nha san xudt, bao gom 3 ki tu viét hoa phai dugc dang ky voi Hiép hoi FLAG
(hodc do nha san xuat ty dinh nghia nhung dam bao khéng dugc trung v6i ma nha san
xuat khéc da ton tai)

Nhéan dang tbc do truyén dir liéu:

- 300 bps

600 bps

1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

Nhéan dang theo dac ta cua nha san xut, toi da 16 ki tu, ngoai tru ki ty “/” va “!”
23) va 24)

Khéi dit lidu voi cac gid tri do luong (xem phan so do ca phap dit liéu). Tat ca cac ki
tu st dung trong khéi dit liéu, bao gdm CR va LF, ngoai trir “/” va “1”.

Ki tw yéu cau gui lai: NAK (15H)

Ki tu bat dau cua tiéu dé: SOH (01H)

Nhén dang ban tin 1énh yéu cau:

P - Lénh mat khau

W - Lénh ghi

R - Lénh doc

E - Lénh thyc thi

, Xem
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B - Lénh thoat

Nhéan dang kiéu lénh yéu cau

Lénh mat khau P

- dir liéu d3 ma hoa bang thuat toan an toan

- dit liéu d3 ma hoa dé so sanh véi mat khau trong thiét bi doc

- dir liéu 1a két qua cua thudt toan an toan (dic ta cia nha san xuét )
Lénh ghi W

- ghi dir liéu theo ma ASCII

- ghi v6i ma dinh dang truyén thong (tiiy chon)

- ghi khéi dir liéu khdi riéng phan v6i ma ASCII (tiy chon)

- ghi khéi dit liéu riéng phan véi mé dinh dang truyén thong (tiy chon)
Lénh doc R

doc dir liéu theo ma ASCII

doc voi ma dinh dang truyén thong (ty chon)

doc khéi dit lidu riéng phan véi ma ASCII (tiy chon)

doc khéi dit lidu riéng phan véi ma dinh dang truyén thong (tiy chon)

Lénh thuc thi E

- thyc thi khdi dit liéu riéng phan v6i ma dinh dang truyén thong

Lénh thoat B

- thoat

- thoat dbi vai thiét bi hoat dong bang pin dung phuong phap danh thirc nhanh

Tép dit licu
2 6‘*7’ ‘6/’9 64‘,’

Ban tin bao 13i: t6i da 32 ky tu, ngoai trir cac ky tur “(” “)”,

Dia chi thiét bi (tuy chon): t6i da 32 ky tu gdm cac so (0 ... 9) hodc chir cai viét hoa
(A ... Z) hodc chit viét thuong (a ... z) va khoang trong.

Ky tu “\” (5CH) (tuy chon). Ky tu nay luén kém theo sau la truong noi dung 24), la
mot phan trong s6 16 ky tw mé rong cua trudong ndi dung 14). Co thé ghép trudng noi
dung 23) véi 24).

Ky tu qhefm dang ché do va toc do truyén dr 1iéu nang cao (tuy chon), 1a mot phén
trong s6 16 ky ty mo rdng cua truong ndi dung 14) va phai duge dang ky véi Higp hoi
DLMS.

Ché d6 truyén dir liéu

Theo mode C tai IEC 62056-21:2002

Téng quan
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HHU

Tariff device
4—

HHU

Tariff device
4—

HHU
D
Tariff device

HHU

| /7?Device address ! CR LF

Tariff device

[ XXXZ Ident C

A

R LF

a) Data readout mode

ACKO0ZOCRLF

STX Data! CRLFETX BCC

b) Programming mode

ACKO0Z1CRLF

SOH PO STX (D1 ..

.D1) ETX BCC

SOH P1 STX (D2 ... D2) ETX BCC

SOH BO ETX BCC

SOH P2 STX (D3 ... D3) ETX BCC

ACK or NAK or SOH BO ETX BCC

ACK or NAK or SOH BO ETX BCC

SOH W1 STX A ... A (D ... D) ETX BCC
SOHRI STX A ... A(N ... N) ETX BCC
STX (D ... D) ETX BCC

SOH B0 ETX BCC

300 Bd

Z Bd



Theo sau ban tin Iénh W (ghi) s€ 1a ban tin ACK hoac NAK
Theo sau ban tin 1énh R (doc) s& 1a ban tin dit liéu hodc NAK hoic ban tin bao 16i

Viée truyén dif liu s& ket thuc sau bang tin “SOH B0 ETX BCC” (khong ¢6 ban tin tra
161 NAK) hoac hét thoi gian cho. Xem thém luu d6 duoi day.

HHU Tariff device

Yes
START : REQUEST } Error ?

/1 No
xYes @ IDENTIFICATION |
No [ 1
> Acknowledgment I
Yes
= Protocol
arror 7
M
[ opata reaboutr =
N
Manufacturer specific
See 6.4.53
Yeas
___'_*_"'--_-'_—________l__""—_"";"—'_P;—o&;m?ni?.g—m'éd_e —————————————
1 OPERAND =
Error 7 Yes { BREAK }
No
!7 Select command F [ COMMAND I
— I
M .... 1
L NAK T
- N invalid Yes
e — o
A | ERROR i< MSSV address
Yes
1]
o~
Qpticnal
partial block
T e e et ee e ... cOMmMunicalion -
M Aok <
1 ACK I

Ché d6 doc dit lidu

Trong truong hop nhan duoc ban tin ACK 0 Z 0 CR LF, thiét bi do ghi s& tra 15i v6i bd
dir liéu xac dinh trude theo dinh dang quy dinh tai so d6 cu phap trong ché do doc.
Viéc giao tiép s& duoc thiét lap & tde d6 300 bps néu:
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Ky tu Z trong ban tin thira nhan/tiy chon (ACK V Z'Y CR LF) bang 0

Mot ban tin thira nhan/tuy chon dugc guri hoac nhan khong ding hodc khong dugc hd trg
Khong c6 ban tin thtra nhan/tuy chon dugce giri hodc nhan

Viéc truyén dit liéu s& chi chuyén dén tc d6 Z néu ky tu Z trong ban tin nhan dang (/
XXXZ Ident CR LF) va ban tin thtra nhan/tuy chon (ACK V Z'Y CR LF) giong nhau.

HHU

/ ? Device address ! CR LF

Tariff device

< | XXXZ Ident CR LF

HHU

» ACKOZOCRLF

Tariff device

STX Data! CRLFETX BCC

4+—

Ché d6 1ap trinh
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HH

———»{ /? Device address | CR

Tariff

*¢———| | XXXZ Ident CR LF

HH

—» ACKO02Z1

CRLF

Tariff

<——— SOH PO STX (D1 ...

HH
————| SOHPI STX (D2 ...

SOH BO

SOH P2 STX (D3 ...

Tariff

<+——| ACK or NAK or SOH

ACK or NAK or SOH

<"1 | STX(D ... D) ETX BCC

Tanff | <oH Bo ETX BCC

SOH W1 STX A ... A(D ... D) ETX BCC
SOHRI STX A ... A(N ... N) ETX BCC

Trong truong hop nhan dugc ban tin ACK0Z 1 CRLF, thiét bi do ghi s& chuyén dén ché
do 1ap trinh. Viéc truyén dir li€u s¢€ thiét 1ap tai toc do 300 bps néu ky tu Z trong ban tin

thira nhan/tuy chon bang 0.

Viéc truyén dit liéu s& chi chuyén dén téc d6 Z néu ky tu Z trong ban tin nhan dang va
ban tin thira nhan/tuy chon giong nhau. Néu ban tin thtra nhan/tuy chon khong phu hop
hodc duoc xac dinh bi 101 béi thiét bi do ghi thi toc d0 truyén van bang 300 bps & ché do

doc ma khong chuyén dén ché do 1ap trinh.
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Request
300 Bd
Identification : : : : Data J
300 Bd 300 Bd
—> e —> <—

Transmission protocol for protocol mode C giving data readout
without acknowledgement from the HHU

Acknowledgment
| Request ack|o|z|o| cr]LF
300 Bd 300 Bd
Identification Data
300 Bd Z Bd
- 4 e —> I e —> I e

Transmission protocol for protocol mode C giving data readout
with confirmation of the suggested baud rate

Acknowledgment

[ Request ACKl o | o] I 0| CR ILF
300 Bd 300 Bd
Identification Data
300 Bd 300 Bd
—>> t je— —>» f j=— 3 f fe—

Transmission protocol for protocol mode C giving data readout
with rejection of the suggested baud rate

Két thuc truyén dit liéu ché do doc
Viéc truyén dit li¢u hoan thanh sau khi dif li¢u da duoc truyén boi thiét bi do ghi. Khong
nhan dugc ban tin ACK. HHU c¢6 thé yéu cau truyén lai néu nhu viéc truyén bi 161.
Thot gian phan trng va gidm sat
Thoi gian chd va truyén ban tin 14 tr:
(20 ms) 200 ms < ¢, = 1 500 ms

Néu mot phan hoi khong dugc nhan, thi thoi gian chd cho 1énh tiép theo 14 tt
1500 ms < {, <2 200 ms
Thoi gian giita hai ki ty trong mot tién trinh truyén 14 ta

t, <1500 ms
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Ché d¢ lap trinh
Ché do nay dugc nhap vao theo quy dinh. Pé cho phép truy nhép, cac bién phap bao mat
nhat dinh c6 thé phai dugc thuc hién.

Acknowledgmant

[ Request acklo|z| 1] cr]LF
300 Bd 300 Bd
Identification Programming model
300 Bd Z Bd
— = —» t je— —> t, =

Transmission protocol for protocol mode C. Switching to programming mode
with acceptance of the suggested baud rate

Acknowledgmeant

[ Request acd oo 1] cr]LF

300 Bd 300 Bd
identification Programming modé
300 Bd 300 Bd
— [ le=— — I fe— — t je—

Transmission protocol for protocol mode C. Switching to programming mode
with rejection of the suggested baud rate

Cép do truy nhap — bao mat

Xem phu luc D cua IEC 62056-21:2002
So do ca phap

Ché do doc

Data message:

Data block

Data block o @ @

Data block:

Data line

Max. 78 characters
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Data line:

Data set:

Data set

Address Value

Mot khéi dit liéu bao gém mot chudi cac dong dit liéu phan cach bai cac ky tu CR va LF.
Mot dong dir li€u bao gém mot hodc nhiéu bd dir liéu. Mot tap hop dir liéu n6i chung
chira mot s6 nhan dang hodc dia chi, gia tri, don vi va cac nhan ky ty bién. Mot dong di
liéu khong nén dai hon 78 ky tu, bao gém ca cac ky tu bién, phan cach va ky ty diéu

Unit 1®~

khién. Chudi céac tap dit liéu hodc dong dir liéu 1a khong cb dinh.

Ché d6 1ap trinh
Lénh

Command message:

Command identifier:

'

Command identifier

—»  Data message

G!)
Y
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Data message:

@ Data set
D Data sot
Data set:

ID/Address Value 1——@—' Unit

Tra 101
Data message:

@ Data block
@ Data block

Data block:

bl

¢ T OC
G

16

Data line

Data line:

Data set

Data set:

ID/Address

7
o
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Cau triic bo dir ligu

D] ( Value * Unit ) Data set

a) b) d) e) f) c)

- M4 nhén dang dai lwong do, tdi da 16 ky tw, ngoai trir cac ky tu “CL ) va phu
hop v6i tiéu chuan IEC 62056-6-1:2015. Bang dudi thong ké mot s ma nhan dang dai
luong do (OBIS code).

Kyt ("

- Ky tg )

- Value (gia tri): toi da 32 ky tu, ngoai trir cac ky tu “(”, ), Dbi voi gia tri
thap phan, chi nhimng s6 s& dung thi dém nhu mot ky tw (khong c6 ddu cham)

bh 6(/7’ (13 ' 2

2 66*’? 66/’? CG"’

- DAu “*” phan cach gitra gia tri va don vi, khong can néu khong c6 don vi

2 66/’7 CG"’

- Unit (don vi): toi da 16 ky tu, ngoai trir cac ky tu “(”, )7,

Bang thong ké mot s6 ma nhan dang dai luong do hay st dung

ID (OBIS

code) Description

1. Active energy registers:

1.0.1.8.0 Positive active energy (A+) total [KWh]
1.0.1.8.1 Positive active energy (A+) in tariff T1 [kWh]
1.0.1.8.2 Positive active energy (A+) in tariff T2 [kWh]
1.0.1.8.3 Positive active energy (A+) in tariff T3 [kWh]
1.0.1.84 Positive active energy (A+) in tariff T4 [kWh]
1.0.2.8.0 Negative active energy (A+) total [KWh]
1.0.2.8.1 Negative active energy (A+) in tariff T1 [KWh]
1.0.2.8.2 Negative active energy (A+) in tariff T2 [kKWh]
1.0.2.8.3 Negative active energy (A+) in tariff T3 [kKWh]
1.0.2.84 Negative active energy (A+) in tariff T4 [KWh]
1.0.15.8.0 [Absolute active energy (A+) total [kWh]
1.0.15.8.1  |Absolute active energy (A+) in tariff T1 [kKWh]
1.0.15.8.2  |Absolute active energy (A+) in tariff T2 [kWh]
1.0.15.8.3  |Absolute active energy (A+) in tariff T3 [kWh]

79



ID (OBIS

code) Description
1.0.15.8.4  |Absolute active energy (A+) in tariff T4 [kWh]
1.0.16.8.0  [Sum active energy without reverse blockade (A+ - A-) total [kKWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T1
1.0.16.8.1
[kwWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T2
1.0.16.8.2
[kWh]
Sum active energy without reverse blockade (A+ - A-) in tariff T3
1.0.16.8.3
[kwWh]
10.16.8.4 Sum active energy without reverse blockade (A+ - A-) in tariff T4

[KWh]

2. Reactive energy registers

1.0.3.8.0 Positive reactive energy (Q+) total [kvarh]
1.0.3.8.1 Positive reactive energy (Q+) in tariff T1 [kvarh]
1.0.3.8.2 Positive reactive energy (Q+) in tariff T2 [kvarh]
1.0.3.8.3 Positive reactive energy (Q+) in tariff T3 [kvarh]
1.0.3.84 Positive reactive energy (Q+) in tariff T4 [kvarh]
1.0.4.8.0 Negative reactive energy (Q-) total [kvarh]
1.04.8.1 Negative reactive energy (Q-) in tariff T1 [kvarh]
1.0.4.8.2 Negative reactive energy (Q-) in tariff T2 [kvarh]
1.0.4.8.3 Negative reactive energy (Q-) in tariff T3 [kvarh]
1.0.4.8.4 Negative reactive energy (Q-) in tariff T4 [kvarh]
1.0.5.8.0 Imported inductive reactive energy in 1-st quadrant (Q1) total [kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T1
1.05.8.1
[kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T2
1.0.5.8.2
[kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T3
1.0.5.8.3
[kvarh]
Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T4
1.0.5.8.4
[kvarh]
10.6.8.0 Imported capacitive reactive energy in 2-nd quadrant (Q2) total

[kvarh]
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ID (OBIS

code) Description

10681 Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T1
T [kvarh]

10682 Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T2
D [kvarh]

10683 Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T3
T [kvarh]

10.6.8.4 Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T4
D [kvarh]

10.7.8.0 Exported inductive reactive energy in 3-rd quadrant (Q3) total
T [kvarh]

10781 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T1
T [kvarh]

10.78.2 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T2
T [kvarh]

10783 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T3
T [kvarh]

10.7.84 Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T4
T [kvarh]

10.8.80 Exported capacitive reactive energy in 4-th quadrant (Q4) total
T [kvarh]

10881 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T1
T [kvarh]

10.8.82 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T2
R [kvarh]

108823 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T3
T [kvarh]

10.8.8.4 Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T4

[kvarh]

3. Apparent e

nergy registers

1.0.9.8.0 Apparent energy (S+) total [KVAh]

1.0.9.8.1 Apparent energy (S+) in tariff T1 [kVAh]
1.0.9.8.2 Apparent energy (S+) in tariff T2 [kVAh]
1.0.9.8.3 Apparent energy (S+) in tariff T3 [kK\VAh]
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ID (OBIS
code)

Description

1.0.9.8.4

Apparent energy (S+) in tariff T4 [kKVAh]

4. Registers of active energy per phases

1.0.21.8.0 [Positive active energy (A+) in phase L1 total [kWh]
1.0.41.8.0 [Positive active energy (A+) in phase L2 total [kWh]
1.0.61.8.0 [Positive active energy (A+) in phase L3 total [kWh]
1.0.22.8.0 [Negative active energy (A-) in phase L1 total [kKWh]
1.0.42.8.0 [Negative active energy (A-) in phase L2 total [kKWh]
1.0.62.8.0  [Negative active energy (A-) in phase L3 total [kKWh]
1.0.35.8.0  [Absolute active energy (JAl) in phase L1 total [kWh]
1.0.55.8.0  [Absolute active energy (JAl) in phase L2 total [kWh]
1.0.75.8.0  [Absolute active energy (JAl) in phase L3 total [kWh]

5. Maximum demand registers:

1.0.1.6.0 Positive active maximum demand (A+) total [KW]
1.0.1.6.1 Positive active maximum demand (A+) in tariff T1 [kW]
1.0.1.6.2 Positive active maximum demand (A+) in tariff T2 [kKW]
1.0.1.6.3 Positive active maximum demand (A+) in tariff T3 [kKW]
1.0.1.6.4 Positive active maximum demand (A+) in tariff T4 [kW]
1.0.2.6.0 Negative active maximum demand (A-) total [kW]
1.0.2.6.1 Negative active maximum demand (A-) in tariff T1 [kW]
1.0.2.6.2 Negative active maximum demand (A-) in tariff T2 [kW]
1.0.2.6.3 Negative active maximum demand (A-) in tariff T3 [kW]
1.0.2.6.4 Negative active maximum demand (A-) in tariff T4 [kW]
1.0.15.6.0  [Absolute active maximum demand (JA|) total [kW]
1.0.15.6.1  [Absolute active maximum demand (JA|) in tariff T1 [KW]
1.0.15.6.2  [Absolute active maximum demand (|A|) in tariff T2 [kW]
1.0.15.6.3  [Absolute active maximum demand (|A|) in tariff T3 [kW]
1.0.15.6.4  [Absolute active maximum demand (JA|) in tariff T4 [kKW]
1.0.3.6.0 Positive reactive maximum demand (Q+) total [kvar]
1.0.4.6.0 Negative reactive maximum demand (Q-) total [kvar]
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ID (OBIS

code) Description

1.0.5.6.0 Reactive maximum demand in Q1 (Q1) total [kvar]
1.0.6.6.0 Reactive maximum demand in Q2 (Q2) total [kvar]
1.0.7.6.0 Reactive maximum demand in Q3 (Q3) total [kvar]
1.0.8.6.0 Reactive maximum demand in Q4 (Q4) total [kvar]
1.0.9.6.0 Apparent maximum demand (S+) total [KVA]

6. Cumulative maximum demand registers

1.0.1.2.0 Positive active cumulative maximum demand (A+) total [kW]
1.0.1.2.1 Positive active cumulative maximum demand (A+) in tariff T1 [KW]
1.0.1.2.2 Positive active cumulative maximum demand (A+) in tariff T2 [kW]
1.0.1.2.3 Positive active cumulative maximum demand (A+) in tariff T3 [KW]
1.0.1.2.4 Positive active cumulative maximum demand (A+) in tariff T4 [KW]
1.0.2.2.0 Negative active cumulative maximum demand (A-) total [KW]
1.0.2.2.1 Negative active cumulative maximum demand (A-) in tariff T1 [KW]
1.0.2.2.2 Negative active cumulative maximum demand (A-) in tariff T2 [KW]
1.0.2.2.3 Negative active cumulative maximum demand (A-) in tariff T3 [KW]
1.0.2.2.4 Negative active cumulative maximum demand (A-) in tariff T4 [KW]
1.0.15.2.0  [Absolute active cumulative maximum demand (JA|) total [kW]
1.0.15.2.1  [Absolute active cumulative maximum demand (JAl) in tariff T1 [kW]
1.0.15.2.2  [Absolute active cumulative maximum demand (JA|) in tariff T2 [kW]
1.0.15.2.3  |Absolute active cumulative maximum demand (JA|) in tariff T3 [kW]
1.0.15.2.4  |Absolute active cumulative maximum demand (JA|) in tariff T4 [kKW]
1.0.3.2.0 Positive reactive cumulative maximum demand (Q+) total [kvar]
1.0.4.2.0 Negative reactive cumulative maximum demand (Q-) total [kvar]
1.0.5.2.0 Reactive cumulative maximum demand in Q1 (Q1) total [kvar]
1.0.6.2.0 Reactive cumulative maximum demand in Q2 (Q2) total [kvar]
1.0.7.2.0 Reactive cumulative maximum demand in Q3 (Q3) total [kvar]
1.0.8.2.0 Reactive cumulative maximum demand in Q4 (Q4) total [kvar]
1.0.9.2.0 Apparent cumulative maximum demand (S+) total [KVA]

7. Demands in a current demand period
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ID (OBIS

code) Description

1.0.14.0 Positive active demand in a current demand period (A+) [kW]
1.0.2.4.0 Negative active demand in a current demand period (A-) [KW]
1.0.15.4.0 [Absolute active demand in a current demand period (JA|) [KW]
1.0.3.4.0 Positive reactive demand in a current demand period (Q+) [kvar]
1.0.4.4.0 Negative reactive demand in a current demand period (Q-) [kvar]
1.0.5.4.0 Reactive demand in a current demand period in Q1 (Q1) [kvar]
1.0.6.4.0 Reactive demand in a current demand period in Q2 (Q2) [kvar]
1.0.7.4.0 Reactive demand in a current demand period in Q3 (Q3) [kvar]
1.0.8.4.0 Reactive demand in a current demand period in Q4 (Q4) [kvar]
1.0.9.4.0 Apparent demand in a current demand period (S+) [KVA]

8. Demands in the last completed demand period

Positive active demand in the last completed demand period (A+)

1.0.1.5.0

[kW]

Negative active demand in the last completed demand period (A-)
1.0.2.5.0

[kW]

Absolute active demand in the last completed demand period (|A[)
1.0.15.5.0

[kW]

Positive reactive demand in the last completed demand period (Q+)
1.0.3.5.0

[kvar]

Negative reactive demand in the last completed demand period (Q-)
1.0.4.5.0

[kvar]

Reactive demand in the last completed demand period in Q1 (Q1)
1.0.5.5.0

[kvar]

Reactive demand in the last completed demand period in Q2 (Q2)
1.0.6.5.0

[kvar]

Reactive demand in the last completed demand period in Q3 (Q3)
1.0.7.5.0

[kvar]

Reactive demand in the last completed demand period in Q4 (Q4)
1.0.8.5.0

[kvar]
1.0.9.5.0 Apparent demand in the last completed demand period (S+) [kVA]

9. Instantaneous power registers

1.0.1.7.0

Positive active instantaneous power (A+) [kKW]
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ID (OBIS

code) Description

1.0.21.7.0  [Positive active instantaneous power (A+) in phase L1 [kW]
1.0.41.7.0  [Positive active instantaneous power (A+) in phase L2 [kW]
1.0.61.7.0  [Positive active instantaneous power (A+) in phase L3 [kW]
1.0.2.7.0 Negative active instantaneous power (A-) [KW]

1.0.22.7.0  [Negative active instantaneous power (A-) in phase L1 [kW]
1.0.42.7.0 [Negative active instantaneous power (A-) in phase L2 [kW]
1.0.62.7.0  [Negative active instantaneous power (A-) in phase L3 [kW]
1.0.15.7.0  |Absolute active instantaneous power (|A[) [kW]

1.0.35.7.0  [Absolute active instantaneous power (JA|) in phase L1 [KW]
1.0.55.7.0  |Absolute active instantaneous power (|A|) in phase L2 [kW]
1.0.75.7.0  |Absolute active instantaneous power (|A[) in phase L3 [kW]
1.0.16.7.0  [Sum active instantaneous power (A+ - A-) [KW]

1.0.36.7.0  [Sum active instantaneous power (A+ - A-) in phase L1 [kW]
1.0.56.7.0  [Sum active instantaneous power (A+ - A-) in phase L2 [kW]
1.0.76.7.0  [Sum active instantaneous power (A+ - A-) in phase L3 [kW]
1.0.3.7.0 Positive reactive instantaneous power (Q+) [kvar]

1.0.23.7.0  [Positive reactive instantaneous power (Q+) in phase L1 [kvar]
1.0.43.7.0  [Positive reactive instantaneous power (Q+) in phase L2 [kvar]
1.0.63.7.0  [Positive reactive instantaneous power (Q+) in phase L3 [kvar]
1.04.7.0 Negative reactive instantaneous power (Q-) [kvar]

1.0.24.7.0  [Negative reactive instantaneous power (Q-) in phase L1 [kvar]
1.0.44.7.0 [Negative reactive instantaneous power (Q-) in phase L2 [kvar]
1.0.64.7.0  [Negative reactive instantaneous power (Q-) in phase L3 [kvar]
1.0.9.7.0 Apparent instantaneous power (S+) [kKVA]

1.0.29.7.0  [Apparent instantaneous power (S+) in phase L1 [kKVA]
1.0.49.7.0  [Apparent instantaneous power (S+) in phase L2 [kKVA]
1.0.69.7.0  [Apparent instantaneous power (S+) in phase L3 [kVA]

10. Electricity network quality registers

1.0.11.7.0

Instantaneous current (1) [A]
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ID (OBIS

code) Description

1.0.31.7.0 [Instantaneous current (1) in phase L1 [A]
1.0.51.7.0 [Instantaneous current (1) in phase L2 [A]
1.0.71.7.0  [Instantaneous current (1) in phase L3 [A]
1.0.91.7.0 [Instantaneous current (1) in neutral [A]
1.0.11.6.0  [Maximum current (I max) [A]

1.0.31.6.0  [Maximum current (I max) in phase L1 [A]
1.0.51.6.0 [Maximum current (I max) in phase L2 [A]
1.0.71.6.0  [Maximum current (I max) in phase L3 [A]
1.0.91.6.0 [Maximum current (I max) in neutral [A]
1.0.12.7.0 [Instantaneous voltage (U) [V]

1.0.32.7.0 [Instantaneous voltage (U) in phase L1 [V]
1.0.52.7.0 [Instantaneous voltage (U) in phase L2 [V]
1.0.72.7.0 [Instantaneous voltage (U) in phase L3 [V]
1.0.13.7.0 [Instantaneous power factor

1.0.33.7.0 [Instantaneous power factor in phase L1
1.0.53.7.0 [Instantaneous power factor in phase L2
1.0.73.7.0  [Instantaneous power factor in phase L3
1.0.14.7.0  [Frequency [Hz]

11. Tamper registers (energy registers and registers of elapsed time)

0.0.C.53.1 [Tamper 1 energy register
0.0.C.53.2 |Tamper 2 energy register
0.0.C.53.3 |[Tamper 3 energy register
0.0.C.53.4 |Tamper 4 energy register
0.0.C.53.11 |[Tamper 5 energy register
0.0.C.53.5 [Tamper 1 time counter register
0.0.C.53.6 |[Tamper 2 time counter register
0.0.C.53.7 [Tamper 3 time counter register
0.0.C.53.9 [Tamper 4 time counter register
0.0.C.53.10 |[Tamper 5 time counter register
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ID (OBIS
code)

Description

12. Events registers (counters and time-stamps)

0.0.C.2.0

Event parameters change - counter

0.0.C.2.1

Event parameters change - timestamp

0.0.C.51.1

Event terminal cover opened - counter

0.0.C51.2

Event terminal cover opened - timestamp

0.0.C51.3

Event main cover opened - counter

0.0.C.51.4

Event main cover opened - timestamp

0.0.C.51.5

Event magnetic field detection start - counter

0.0.C.51.6

Event magnetic field detection start - timestamp

0.0.C.51.7

Event reverse power flow - counter

0.0.C5138

Event reverse power flow - timestamp

0.0.C.7.0

Event power down - counter

0.0.C.7.10

Event power down - timestamp

0.0.C.51.13

Event power up - counter

0.0.C.51.14

Event power up — timestamp

0.0.C.51.15

Event RTC (Real Time Clock) set - counter

0.0.C.51.16

Event RTC (Real Time Clock) set - timestamp

0.0.C.51.21

Event terminal cover closed - counter

0.0.C.51.22

Event terminal cover closed - timestamp

0.0.C.51.23

Event main cover closed - counter

0.0.C.51.24

Event main cover closed - timestamp

0.0.C.51.25

Event log-book 1 erased - counter

0.0.C.51.26

Event log-book 1 erased - timestamp

0.0.C.51.27

Event fraud start - counter

0.0.C.51.28

Event fraud start - timestamp

0.0.C.51.29

Event fraud stop - counter

0.0.C.51.30

Event fraud stop - timestamp

13. Miscellan

eous registers used in sequences

0.0.09.1

Current time (hh:mm:ss)
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LE)) d(ec))BIS Description

0.0.0.9.2 Date (YY.MM.DD or DD.MM.YY)
0.0.0.94 Date and Time (YYMMDDhhmmss)
0.0.0.8.0 Demand period [min]

0.0.0.8.4 Load profile period [min] (option)
0.0.0.0.0 Device address 1

0.0.0.0.1 Device address 2

0.0.0.1.0 MD reset counter

0.0.0.1.2 MD reset timestamp

0.0.0.2.0 Firmware version

0.0.0.2.2 Tariff program 1D

0.0.C.1.0 Meter serial number

0.0.C.1.2 Parameters file code

0.0.C.14 Parameters check sum

0.0.C.15 Firmware built date

0.0.C.1.6 Firmware check sum

0.0.C.6.0 Power down time counter
0.0.C.6.1 Battery remaining capacity
0.0.F.F.0 Fatal error meter status

0.0.C.87.0 |Active tariff

0.0.0.2.1 Parameters scheme 1D

0.0.C.60.9 |Fraud flag

1.0.0.3.0 Active energy meter constant
1.0.04.2 Current transformer ratio
1.0.04.3 \oltage transformer ratio

VIIL Tu bui ha 4p

* Cac dieu kién lam viéc moi trwomg cua thiet bi
- Nhiét d6 moi truong 16n nhat: 45°C
- Nhiét d6 moi truong nho nhat: 0°C

- Khi hau: Nhiét d¢i, ndng am
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- D6 4m cuc dai: 100%
- Do cao lép dat thiét bi so v6i muc nude bién: Pén 1000 m
* Picu kién van hanh cia lwéi dién ha ap
- Dién 4p danh dinh cua ludi dién: 0,4kV
- So'dd 3 pha: Trung tinh tryc tiép ndi dat
- Bién 4p lam viéc 1on nhét cua thiét bi: > 0,4 kV
- Tan sd: 50 Hz
* Céc yéu cau vé thir nghiém:
1. Yéu ciu chung:
a. Thir nghi¢m xuit xwéng (Routine test):
Thir nghiém xuat xudng duoc thyuc hién boi nha san xuat trén mdi san pham san
Xuét ra tai nha san xuét. Viéc thu nghi¢m Xuét xuong dugce thyc hién theo tiéu chuan IEC
hoic tiéu chuan twong duong.
b. Thir nghiém dién hinh (Type test):
htr nghiém dién hinh phai dugc thue hién va chimg nhan bai phong thir nghiém doc
1ap. Viéc thir nghiém dién hinh dugc thuc hién theo tiéu chuan IEC hoic tiéu chuan tuong
duong.
c. Nha san xuat phai c6 ching chi ISO con hiéu lue.
2. Yéu cau vé thir nghiém mot so thiét bi chinh.
a. Tu bu:
* Thir nghiém xuat xwéng (Routine test):
- Po dién dung (Capacitance measurement).
- Po tang gbc ton hao (Measurement of the tangent of the loss angle tan §).
- Thu dién ap tang cao gitra cac cuc (Voltage test between terminals).
- Thir dién &p tdng cao gitra cuc va vo tu (AC voltage test between terminals and container).
- Thur dién tréd phong dién bén trong tu (Test of internal discharge device).
* Thir nghiém dién hinh (Type test):
- Thtr nghiém d6 bén nhiét (Thermal stability test).
- Po tang goc ton hao ¢ nhiét do ting cao (Capacitor loss tangent (tand) measurement at
elevated temperature).
- Thur dién ap tang cao gitra cac cuc (Voltage test between terminals).
- Thur dién ap tang cao gitra cuc va vo tu (Voltage tests between terminals and container).

- Thtr dién 4p xung gifta cuc va vo tu (Lightning impulse test between terminals and
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container).

- Kiém tra xa (discharge test).

- Thu 1ao héa (ageing test).

- Thtr kha ning tu phuc hoi (self-healing test).

- Thur nghi¢m pha huy (destruction test).

b. Contactor.

* Thir nghiém xuit xwéng (Routine test):

- Thur nghi¢ém hoat dong va gidi han hoat dong (operation and operating limits).

- Thur dién moi (dielectric tests).

* Thir nghiém dién hinh (Type test):

- Thir nghi€m gidi han ting nhiét d§ (temperature-rise limits)

- Thtr nghiém tinh chat dién moéi (dielectric properties).

- Thtr nghiém kha ning dong, cat dinh muc (rated making and breaking capacities).

- Thtr nghiém hiéu suat hoat dong thong thudng (conventional operational performance).
- Thur nghi¢ém hoat dong va gidi han hoat dong (operation and operating limits).

- Thir nghiém hiéu suat trong diéu kién ngin mach (performance under short-circuit
conditions).

- Mtic d6 bao vé cua thiét bi (degrees of protection of the equipment).

- Thtr nghiém tuong thich dién tu (tests for EMC) — hang muc nay ap dung véi contactor
c6 mach dién tir .

¢. May cit ha ap - MCCB

* Thir nghiém xuat xwéng (Routine test):

- Thir nghiém thao tac co khi (Mechanical operation).

- Kiém tra hiéu chuan bd nha (Verification of the calibration of overcurrent releases).

- Thir nghiém dac tinh dién moi (Dielectric test).

* Thir nghiém dién hinh (Type test):

1) Trinh tu tho nghiém — Cac dac tinh hiéu nang chung (General performance
characteristics):

+ Gidi han va dic tinh cat (Tripping limits and characteristics).
+ Dac tinh dién mdi (Dielectric properties).
+ Thao tac co khi va kha nang thyc hién thao tdc (Mechanical operation and

operational performance capability).
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+ Dic tinh qua tai (néu c6) (Overload performance (where applicable)) — thir nghiém

nay ap dung cho MCCB c6 dong dién dinh muc lam viée < 630 A.

+ Kiém tra chiu dién méi (Verification of dielectric withstand).
+ Kiém tra d6 ting nhiét (Verification of temperature rise tests).
+ Kiém tra nha qua tai (Verification of overload releases).

ii) Trinh tu thir nghiém — Kha ning cit ngin mach lam viéc danh dinh (Rated service

short-circuit breaking capacity):

+ Kha ning cit ngin mach 1am viéc danh dinh (Rated service short-circuit breaking
capacity).

+ Kiém tra kha ning lam viéc (Verification of operational performance capability).

+ Kiém tra chiu dién méi (Verification of dielectric withstand).

+ Kiém tra d6 ting nhiét (Verification of temperature rise tests).

+ Kiém tra nha qua tai (Verification of overload releases).

iii) Trinh ty thir nghiém — Kha nang cat ngan mach téi han danh dinh (Rated ultimate
short-circuit breaking capacity):

+ Kiém tra nha qua tai (Verification of overload releases).

+ Kha ning cit ngan mach 16n nhat danh dinh (Rated ultimate short-circuit breaking
capacity).

+ Kiém tra chiu dién méi (Verification of dielectric withstand).

+ Kiém tra nha qua tai (Verification of overload releases).

Ghi chu: Trinh tu thtr nghiém & Muc iii) trén 1a khong 4p dung cho MCCB c6 Ics = Icu.
d. Vo tu tu bu

- Thir nghiém d6 bén co.

- Thtr kha niang chan dong co bang vat sét

- Thir kha nang chiu tai tinh.

- Kha nédng chiu tai cia mai.

- Kha ndng chiu tai cia ctra.

- Do bén va dap 20J

- Kiém tra cép bao vé IP

- Kha ning chéng cham vao bo phan nguy hiém

- Kha nang chiu dién 4p tan s cong nghiép (3 kV/1 phiit)

- Kha ning chiu nhiét & 100°C trong 5 gio va d6 am <60%: khong bién dang, phong rop
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- Khé ning chiu nhiét bat thudong
- Thir 130 hoa
- Thtr chay theo phwong nam ngang dat cip FH2.

3. Yéu ciu k¥ thuat d6i véi ti tu bu tron bd

3.1 Vit twr tron b tii tu but bao gdm:

a. Lap trén duwong day

dai 0,8m)

TT Noi dung Pon vi Khoi Gh,l
lwong cha
A Tt tu bu 30kVAr Ta 1
I Vat tu trong ta
1 Binh ty bu 5kVAr-440V Binh 2
2 Binh tu bu 10kVAr- 440V Binh 2
3 Bo diéu khién tu dong 6 cap Bo 1
4 | Ciuchi 5A Céi 3
5 Aptomat tong 3P 63A Cai 1
6 Aptomat nhanh 3P 10A ( cho tu 5kVAr) Caéi 2
7 Aptomat nhanh 3P 20A ( cho tu 10kVAr) Cai 2
8 Contactor 12A-220VAC (cho tu 5kVAr) Cai 2
9 Contactor 18A-220VAC (cho tu Céi 2
10kVAr)
10 bén bao do, vang, xanh Cai 3
Tu (vo ta, hé thong thanh cai, day ﬁéng
11 mém dau tu dong luc, day dau noi tin HT 1
hiéu, phu kié¢n, dai treo vo tu....)
I Vit tw lap diit theo ti tu bu
L T1-200/5 kiéu hé cho ti tu bu lip trén Céi L
duong day
2 | Tiép diaR2-b Bo 1
3 Cép Cu/XLPE/PVC-0,6kV 3x25+1x16 m 6
Diay Cuw/XLPE/PVC 2x4mm2 (dau
4 m 6
mach)
5 Ghip kép boc cap VX IPC 25-120: 25- Céi 4
120mmz2, 2BL
6 DPau cbt M25 Cai 3 A cép
7 Pau cot M16 Cai 1 A cip
3 Ong co nhiét F11/5,5 (04 doan, mdi doan m 39
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9 | Pauconhiét 38/18 1

10 Bang dinh cudn 1

11 Day thit nhya, b6 cap cai 10

12 Ghen co nhiét phi 16 m 1

13 bai thép 20x0,4mm dai 1,2m + khoa dai Bo 2

b. Lip tai TBA phan phdi
TT Noi dung Pon vi Khoi Gh,l
: * | luwong chu
A Tt tu bu 30kVAr Ta 1
I Vit tu trong ta
1 Binh tu bu 5kVAr-440V Binh 1
2 Binh tu bu 10kVAr- 440V Binh 1
3 Binh tu bu 15kVAr- 440V Binh 1
4 Bo diéu khién tu dong 6 cép Bo 1
5 | Chuchi5A Céi 3
6 Aptomat tong 3P 63A Cai 1
7 Aptomat nhanh 3P 10A ( cho tu 5kVAr) Cai 1
8 Aptomat nhanh 3P 20A ( cho tu 10kVAr) Cai 1
9 Aptomat nhanh 3P 32A ( cho tu 15kVAr) Cai 1
10 Contactor 12A-220VAC (cho tu 5kVAr) Cai 1
11 Contactor 18A-220VAC (cho tu 10kVAr) Cai 1
12 Contactor 32A-220VAC (cho ty 15kVAr) Cai 1
13 bén bao do, vang, xanh Cai 3
Tu (vo t, he thong thanh cai, day doéng mém
14 dau tu dong luc, day dau noi tin hi¢u, phu HT 1
kién, dai treo vo tu....)

I Vit tw lip dit theo ti tu bu
1 TI lap tai tii phan phdi tai TBA. Cai 1
2 Tiép dia R2-b B 1
3 Cép Cu/XLPE/PVC-0,6kV 3x25+1x16 m 6
4 Day Cu/XLPE/PVC 2x4mm?2 (d4u mach) m 6
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5 Pau c6t M25 Cai 6 A cap
6 Pau ¢t M16 Cai 2 A cip
7 Ong co nhiét F11/5,5 (04 doan, moi doan dai m 39
0,8m)

8 | Pau co nhiét 38/18 1

9 Bang dinh cudn 1

10 Day thit nhua, bo cap cai 10

11 Ghen co nhiét phi 16 m 1

12 bai thép 20x0,4mm dai 1,2m + khoa dai Bo 2

4. Cac thiét bi chinh ciia ti tu bu

4.1. Bang yéu ciu dic tinh ky thuit ddi véi binh tu bu

TT | Théong sb Pon vi Yéu cau
- Loai tu kho; 3 pha dau tam
giac.
1 | Tu dién ilgéCh dién c6 kha nang tu phuc
0Ol.
- Co diém bit tiép dja vo binh tu
bu.
Hang/Nudc san xuat Néu cuy thé
Nim sén xuét Néu cu thé
Loai (m hiéu) Néu cuy thé
e | Tieu chuan sin xuat va thir IEC 60831-1 va IEC 60831-2
nghiém hodc tiéu chuan twong duong
7 Thi nghiém dién hinh do don vi
Bién ban thir nghiém dién  nehiicin Glen A €0 Con Vi
6 R thi nghiém doc 1ap c6 tham
hinh(Type test) N
quyeén cap.
bién ap dinh muc (Un) kV >0,44
Tan s6 dinh mirc Hz 50
9 Cong suat dinh mtc 01 binh KV AT 5. 10.15
tu
10 | Chét dién méi Khéng chira chit PCB
< 0,2 ¢ nhiét do 20°C, phai c6
11 | Tén hao dién moi WI/KVAr bién ban thur nghiém chung
minh.
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TT | Thong sb Pon vi Yéu cau
(Gia tri nay khong bao gém dién
tré xa)
12 | Murc cach dién xung (BIL) kVpeak
Dbi véi tu bu lap tai TBA PP
-TucoUn<690V > 8
- Tucé Un> 690 V >12
Péi vai tu bu lap trén dudng
day ha ap
-TucoUn<690V >15
- Tucé Un> 690 V >25
13 Diér.lﬂép ckiiu tan s6 cong KV
nghi¢p ngan han:
- Cuc — cuc:
+ Thoti gian thur véi thi
nghiém dién hinh (type test) 1a
10s. 2,15 Un
+ Thoti gian thur véi thi
nghiém xuat xudng (routine
test) la 2s.
- Cuc — vo:
+ Thoi gian thu véi thi
nghiém dién hinh (type test) 1a
60s.
. e 2,1 Un + 2kV hodc 3kV
+ Thot gian thu voi thi e a1,
o ) \ . (tuy gia tri nao 16n hon)
nghi¢m xuat xudng (routine
test) 1a 10s hodc t6i thiéu 2s
vOi gid tri dién ap 16n hon
20% dién ap yéu cau.
Tu c6 dién tréd phéng bén trong
) dam bao dién ap cua tu giam dén
14 | Pién tro phd i :
e o pRong 75V hodc thip hon sau 1 phit
sau khi cat khoi luéi.
15 | Piénap lam viée I6n nhat cho U =1,1 Un: 8 gio trong 24 gid

phép theo thoi gian & cac h¢

U = 1,15 Un: 30 phut trong 24
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TT | Thong sb Pon vi Yéu cau
s6 dién 4ap khac nhau gio
U =1,2 Un: 5 phut.
U = 1,3 Un: 1phut.
16 | Kha nang qua dong lién tuc I[=1,3 Idm
17 | Vat liéu lam vo Biang nhom, hop kim khéng ri
18 | Catalogue cua nha san xuét Co
19 Huéng dan lap dit, van hanh 6

V.V.

4.2. Bang yéu cau dic tinh ky thuit doi véi aptomat (MCCB)

TT Hang muc Pon vi Yéu céu
1 [Nha san xuét Néu cu thé
2 [Nuéc san xuat Néu cu thé
3  |Mihi¢u Néu cu thé
_ . IEC 60947-1, IEC 60947-2 hodc ti€u
4 |Tiéu chuan ap dung .
chuan tuong duong
c Bién ban thir nghiém dién Thi nghiém dién hinh do don vi thi
hinh(Type test) nghiém doc 1ap c6 thim quyén cip.
Bao vé bang nhiét va tir hoic dién ti,
6  |Chung loai kiéu lip dit cd dinh (fixed type), dau
ndi phia trude
7 SO cuc 03 cuc
, Viéc dong cat phai dugc thuc hién
8 Thao tac dong cat N L
dong thoi trén cac cuc
Tuy nhu cau st dung, don vi c6 thé
lya chon MCCB c6 nut chinh dong
9 Kha niang diéu chinh dong lam lam viéc dinh mic véi cac murc didu
viéc dinh mirc chinh sau:
- MCCB ¢6 In t6i 315 A: 0,7 = 1 x
In.
10 |Dién ap lam viéc dinh muac cua | VAC > 230/400
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TT Hang muc Pon vi Yéu ciu

thiét bi (Ue) (1 pha/3 pha)

bié¢n ap cach dién dinh muc > 690
11 . VAC
(Ui)
Murc chiu dung dién 4p xun
12 | ’_u ,'g °11 ap Xung KVp >8
dinh mtrc (Uimp)
13 |Tan s6 dinh mirc Hz 50
. T, Tuy trudng hop cu thé va nhu cau
Dong dién lam viée lién tuc P ) )
14 ) ] A thuc té, don vi lua chon loai MCCB
dinh mitc (In): R
v6i1 dong dinh mirc phu hgp
Kha ning cat dong ngin mach
15 |t61 han dinh muc (Icu) ¢ dién kA
ap lam vi¢c dinh muc
15.1 |[MCCB c6In<50 A >25
15.2 [MCCB c6In=50+ 100 A >25
Kha ning cat dong ngan mach
16 |lam viéc dinh muc (Ics) ¢ dién KA Ics =100% Icu
ap dinh murc
17 S 1an thao tac khong can bao 1 (Khong tdi/co tai ¢ dong  dinh
5 . . an
tri (d bén co/dién) toi1 thiéu: miurc)
17.1 MCCB c06In<100 A 8.500/1.500
Véch ngin cach dién gitta cac | 4 miéng
18 |pha. Co
19 |Catalogue ctia nha san xuat Co
Hudng dan lap dit, van hanh )
20 vy Co

4.3. Bang yéu ciu dic tinh k¥ thuét ddi véi contactor ha ap

TT Hang muc DPon vi Yéu ciu
1 |Nha san xuit Néu cuy thé
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TT Hang muc Don vi Yéu cau
2 |Nudc san xuét Néu cu thé
3 |Ma hiéu Néu cu thé
. . IEC 60947-4-1, IEC 60947-1 hoac
4 | Ti€u chuan ap dung . .
ti€u chuan tuong duong
c Bién ban tht nghiém dién Thi nghiém dién hinh do don vi thi
hinh(Type test) nghiém doc 1ap c6 thim quyén cip.
3pha, chuyén dung cho dong cat tu
6 |Chung loai dién, c6 dién trd han ché xung déng
cit dé bao vé tiép diém chinh.
7 |Dién ap dinh muc Ue VAC > 400
8 |DPién ap cach dién Ui Vv > 690
9 | Tan s dinh muc Hz 50
10 MI'IC chiu d}rng dién ap xung KVp 6
dinh mtrc (Uimp)
11 |Dong dién dinh muc A > 1,5 Idm binh tu hoac nhom tu
12 |Pién ap nguon diéu khién (Us) Vv >230/400
13 Pién ap hut (tiép diém contactor v (85% - 1 10%3) Us 6 nhiét 6 -5°C
hat hoan toan) dén +40 °C
14 Dién ap nha (tiép diém contactor vV (20% - 75%) Us & nhiét do -5°C dén
nha hoan toan) +40 °C
15 |Tiép diém chinh thuong ho >3NO
16 |Tiép diém phu Lua chon tuy theo nhu cau
17 |Kha ning cat dong dién dinh >200In
Do bén dién (S6 1an dong cit co ,
18 L . Lan >250 000
tai ¢ dién ap dinh murc)
19 |Catalogue clia nha san xuat Co
Huéng dan lép dat, van hanh i
20 Co

V.V.
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4.4. Bang yéu cau dic tinh ky thuit d6i véi bo diéu khién tu bu.

TT Hang muc Don vi Yéu cau
1 | Nha san xuét Néu cu thé
2 | Nudc san xuit Néu cu thé
3 |Mahiéu Néu cu thé
4 |Pién &p dinh muc VAC >230/400
5 |S6 cap diéu khién dau ra Cap >6
6 |Tansd Hz 50
7 |Dong dién dau vao A 1/5
g |So tiép diém dau ra >6
9 |Kiéu ticp diem NO (Thuong mo )
10 |Ché d6 diéu khién Bing tay/tu dong
11 |Man hinh hién thi o
1 Pham vi diéu chinh Hé s6 cong suat cos®P: (0,8 cam - 0,8

dung)
Kha nang chiu dong dién dong, A
13 |cét16n nhat qua 01 tiép diém dau > 5A
ra.
14 | Do bén dién cua tiép diém ddura| Lan 100.000
15 |Cap bao vé IP54
4.5. Bang yéu cau diic tinh k¥ thuit ddi véi bd vé ti tu b

TT Hang muc Don vi Yéu cau
1 | Nha san xuét Néu cuy thé
2 | Nudc san xuit Néu cu thé

3 [Ma hiéu Néu cu thé

4 | Kich thude RxSxC: 800x500x250
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TT Hang muc Don vi Yéu cau
5 | Tieu chudn 4p dung IEC 60439-1; IEC 60068-2-2; IEC
60529; IEC 60068-5-75

6 |Cép bao vé IP54

7 |Dién ap thir tan sé cong nghiép kV >3
-Composite hodc nhya Polycarbonate
theo cong ngh¢ ¢p phun.

8 | Vatliéu lam vo - C6 gan thép chiu lyuc.
- Chiu va dap
- Chéng chay

9 |Céc thanh trong ti dé lap thiét bi Thép son tinh dién

10 |Gia, dai ..dé lap ti ngoai troi Thép ma kém nhung néng

1 Tu p.lrléi cd vi tri cap vao va ra, cé

co gidc co va 16t cao su
12 |Catalogue ctia nha san xuat Co
13 |Hu6ng dan lap dat, van hanh v.v. Co

5. Bién dong

phép.

- Bién dong duogc san xuét theo tiéu chuan IEC 185 va c6 céc gia tri dinh mtrc co
va nhi¢t khong nho hon cac thiét bi khac da duoc lap dat trén mach chinh.

- May bién dong phai chiu dugc 120%Il4m ma khong dugc vuot qua nhiét do cho

- Bién dong ha :[hé phai co Quyét dinh chting nhan phé duyét mau phuong tién do
do Tong cuc Tiéu chuan do luong chat lugng Viét Nam ban hanh con hiéu luc.

STT ___Hangmuc Yéu ciu 9
1 | Nha san xuat/Nudc san xuat Nha thau néu cu thé
2 | Mi hi¢u Nha thau néu cy thé
3 Tliu chuan quan ly chat luogng san 1SO 9000
pham
4 | Ticu chuén 4p dung IEC 60185, IEC 60044-1 hodc tuong
duong
5 |Loai Kiéu kin: 1 pha; bién dong hinh xuyén,
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STT

Hangmuc

Yéu cau

Epoxy duc; dung cho trong nha va
ngoai troi
Kiéu hé: 1 pha, dtic epoxy, kiéu ho lap
dit ngoai troi ( bao gdm 2 nira ghép
lai), vo bang nhua PC, phan tiép giap
giira 2 ntra bién dong co giodng cao su
chdng nudce

Tan s6 dinh mrc

50 Hz

Dién ap dinh muc

600 V

Dong dién so cap dinh muc, In (A)

200, 300, 400, 500, 600, 800, 1000

O© 0. ~N O

Dong nhiét lién tuc dinh murc

1,2xIn

10

Ti s0 bién dong

200/ 5A
300/ 5A
400/5A
500/5A
600/5A
800/5A
1000/5 A

11

SO cudn day phia tho cép

1

Bién dong dién ty s bién: 300, 400,
500, 600, 800, 1000: 0,5

12| Cép chinh xdc Bién dong dién kidu h ty bién
200/5A: 3,0
* Bién dong dién kiéu ho:
- Loai 200A : 2,5VA

13 | Cong suat * Bién dong dién kiéu kin:

- Loai 300 < In <400A — 10VA
- Loai > 400A — 15VA

14

bién &p chiu dung xung sét (1,2/50 us)
dinh murc

6 kVp

15

Dién 4p chiu dung tan sé cong nghiép
dinh muc trong 1 phut

3 kVrms

16

Puong kinh trong ctia bién dong ha thé

Phu hop dé ludn cac day cap boc PVC
0,6/1kV ¢ tiét dién tuong tng véi
dong dinh murc ctua TI nhu sau:
-TI200/5 A

- T1 300/ 5A

-TI400/5 A

-TI500/5 A

-TI600/5A

-TI800/5A
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STT Hangmuc Yéu céu
-T11000/5 A
17 | Gi6i han do ting nhiét do 60°C
18 | Nhiét do méi trudng toi da 50°C
19 | P6 am mdi truong trong doi 90%

20

Phu kién

- Bu I6ng, dai 6¢, vong dém phu hop
dé dau ndi voi cap dong nhi thu.

- Nép hop ddu day nhi thar co vi tri dé
niém chi

6. Day

va cap dién

6.1 Cap Cu/XLPE/PVC-0,6kV/1kV 3x25+1x16
STT Hang muc Do:n Yéu ciu Dap ne cua nha
Vi thau
1 Nhfl san xuat/Nudc san Néu cy thé
xuat
IEC60502, TCVN
2 | Tiéu chuan ap dun 5844:1994, TCVN
p aung 5935- 1&2:2013
hodc trong duong
Cap dong 4 rudt boc
i ' XLPE, vé boc PVC
3 Chung 102_11 0,6/1(1,2)kV
3x25+1x16;
4 | Tiét dién day dan: mm?
3x25+1x16 ADay pha:’ 25
Day trung tinh: 16
5 | Vat liéu dan dién DPong mém
6 | Hinh dang I6i Tron
S soi t6i thiéu
7 |- Day pha Pha :7
- Day trung tinh Trung tinh:7
bién tro 1 chiéu cua I3
8 | dan ¢ 20°C Q/km
Pha : <0,72
3x25+1x16 a:=0,727
Trung tinh : < 1,15
9 | Vat liéu cach dién XLPE
10 Do day danh dinh cua mm

l6p XLPE
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STT Hang muc Do:n Yéu ciu Dap e cua nha
‘ ) vi thau
Pha:>0,9
3x25+1x16 a=n
Trung tinh : > 0,7
11 | Vat liéu ché tao 16p don Soi pp mém
12 \/Aat IIeu‘(?he tao 16p boc PVC
bén ngoai
Dién 4p chiu dung tan sb 3,5kV/5 phut hoac
13 | 50HZ- 5 phit hodc 4 gis | KY™S 2 4KV/4h
14 | ThU ubn v6i duong kinh | mm 15(d+D) + 5%
tru th
Bién ban thtr nghiém i
15 | dién hinh, thir nghiém bay du
thuong xuyén
6.2 Cap Cu/XLPE/PVC 2 rut:
STT Hang muc Don vi Yéu cau Dap s cua nha
: : : thau
1 I\{ha san xuat/Nudc Néu cu thé
san xuat
2 | M3 hiéu Néu cu thé
IEC 60502-1, TCVN
7 5844:1994, TCVN
3 | Tiéu chuan ap dung 5935-
1:2013 hoac tuong
duong
Céap dong 2 rudt boc
4 | Chung loai XLPE, vo boc PVC
0,6/1kV 2x4
5 | Tiét dién day dan mm?
2x4 4
6 | Vatliéu dan dién Pong mém
7 | Hinh dang 10i Tron
8 | Sd soi tdi thicu
2x4 7
9 bién tré 1 chiéu cua a/km

15i dan ¢ 20°C
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STT Hang muc Pon vi Yéu ciu Dap s cua nha
: : : thau
2x4 <4,61
10 | Vatliéu cach dién XLPE
11 | PO day danh dinh cua
l6p XLPE
2x4 >0,7
Vit liéu ché tao 16p . 3
12 dén So1 pp mém
13 Vat |I?u ché j:_gao 16p PVC
boc bén ngoai
Dién ap chiu dung tan P
¥ o < 3,5/ 5 phit hoac
14 | so 50Hz (5 phat) hoac | kvVrms 2 4kv/4h
4 gio
15 | Thir ubn vé6i duong mm 15(d+D) * 5%
kinh tru thur
Bién ban thir nghiém ‘
16 | dién hinh, thir nghiém bay du
thuong xuyén

6.3 Ghip néi boc cich dién IPC ha ap

ST A Thong s6 k§ thuat yéu | Dap tmg ciia nha thau
Mo ta X
T cau
1 Nhfl san xuat/Nudc san Néu cu thé
xuat
2 | Ma higu Néu cy thé
3 | Tiéu chuan quan ly ISO 9000
chat luong
HN 33-S-63, IEC 61284,
4 | Tiéu chuan ap dung AS/NZS 4396 hoic
tuong duong
Kep IPC la loai 2 buldng,
boc cach dién, chéng
thAm nudc, dung dé dau
ndi r& hodc dau nbi 1¢o tur
5 | Loai cap nhém vin xoan

0,6/1kV LV-ABC dén cap
nhém vin xodn 0,6/1kV
LV-ABC, van hanh tét &

vung nhiét déi, ving bién,
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ving 0 nhiém cong
nghiép. ..

Than kep

Lam bang nhua c6 tang
cuong soi thuy tinh, c6 do
bén co hoc va thoi tiét
cao, bén véi tia tir ngoai,
chéng ran nit, 130 hoa va
an mon

Bulbng

Bulong, vong dém lam
béng vat liéu chéng an
mon kém dai dc siét bt
dau 1am béng vat liéu
chéng dn mon nham dam
bao ludi ngam kep chat
vao day dan boc cach dién
ma khong lam tréc 16p
boc cach dién cling nhu
khong lam hu héng cac
tao day trong rudt dan
dién.

S6 bu léng
Ghip kep boc cap vén
xo0an

02

Lud1 ngam

Lam bang hop kim dong
dan dién cao, dugc ma
thiéc, Bao boc boi 1 16p
Polymer dan hoi va m&
silicon chuyén dung
chbng thadm nuéc va
chéng dn mon cao.

10

S6 lwong ludi ngam

Néu cu thé ting loai ghip

11

Luc xiét but dau
buléng

18 + 10% Nm

12

Tiét dién danh dinh cua
day dan

Truc chinh c4p nhém LV-
ABC / Nhanh r€ cap
nhém LV-ABC (mm2)
25-120/25-120

13

Dong dinh murc lién tuc
cua kep

Phai bang hodc 16n hon
dong dinh murc cua day
nhém vin xodn LV-ABC
tuong Uing
> 350A
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D(f), bén d,ién moi va
chong tham nudc o
50Hz trong 1 phdt,

14 | trong nudce (kep IPC 6 kvVms
phai dugc ngam trong
nudc 30 phut trude khi
thir nghiém)

Lam béng vat liéu cao su
dan hoi. Kep IPC kém
theo nap bit dau cap dé
bao vé cap chong thim

15 | Nip bit dau cap nuée. Cac nip bit dau cap
nay khong duogc ro1 khoi
than cua ndi boc cach dién
ngay ca khi khong st
dung.
16 Nhiét (:I(f) moi truong 500C
cuc dai
17 | D0 am mdi trudng 90%
tuong doi cuc dai
Kep phai dugc ghi nhan
v6i cac ndi dung sau:
Nhan hiéu/tén nha san
xuat
18 | Ghi nhan Tiét dién 16n nhat/nhd

nhit ctia ddy chinh va day
ré...
Vi¢c ghi nhan phai dam
bao 1d va bén

6.4 Pau c6t dong nhom

Stt Mo ta Yéu cau Chao thau
1 | Tén nha san xuat Khai bao
2 | Xuét xa Khai bao
3 | Ma hi€u voi céac cd day Khai bao
C-A35 Khai bao
4 | Website nha san xuét Khai bao
Tiéu chuan quan Iy chat ISO 9000
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luong

6 | Tiéu chuan ap dung AS 1154.1 va TCVN 3624-81
hodc twong duong
7 | Loai - Cosse ép 1a loai lam bang dong,
ma thiéc tai phan than éng, ban
cuc dau ndi vao thiét bi khac bang
dé)ng. chiu luc cao, ¢6 tinh dan
dién tot, ban cuc 1 15 hodc hai 16
Bén trong ctia cac dng ép phai
duogc bom san compound gia ting
tiép xuc dién
Bé mait tiép xtic cta ban cuc
phang, khong bi 16
8 | Loai dai ép cho cosse ép Loai luc giac.
o So lugng Vi’t.ri, dé thyc hién S5 i tr ép diy
hién cac moi1 ép
C-A35 1
10 | Tiét dién coa day dan
(mm)?
C-A35 35
11 | Kich thuéc va tiét dién
ctia cosse ép duoc thiét ké
dam bao dung tiét dién
cua cap va chiu dugc dong
dién lién tuc nhu sau:
C-A35 170 A
Puong kinh trong ctia 6ng o x
12 . Phu hgp véi tiét dién day dan
dong [mm]
13 | Kha ndng chiu dugc dong

dién ngan mach (ka/2s)
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C-A35 2.2
14 | Dién tré cua 6ng ndi sau Khong vuot qua 120% cua day
khi ép dan c6 chiéu dai twong duong

15 | Nhi¢t d6 6n dinh cla dau
cdt khi mang dong dinh

mtuc sau khi ép

<=80°C

16 | Ghi nhan

Moi cosse ép phai c6 cac ky hiéu
duoc khac chim trén than
cosse khong phai nhu sau:

Tén nha san xuat, M3 hiéu cia san
pham; loai day dan, tiét dién
cua day dan.

Céc vi tri ép phai dugc khic chim
thé hién vi tri ép déap Ung ti€u
chuan ky thuat.

17 | Catalogue / Bang v€ cua
nha san xuét thé hién cac
kich thuéc va thong sb ky
thuat.

Duogc ndp cung vt ho so thau

18 | Kiém tra va thir nghiém

Dép tng yéu cau

Thi nghiém dién hinh

bép tng yéu cau

Thi nghiém xuét xudng

Dép tng yéu cau

Thi nghiém nghi¢m thu

bép ting yéu cau

19 | Danh séch ban hang

Cung cap theo ho so dy thau

6.6 Vit tw cho tiép dia tram

- Sat L63x63x6 (MKNN) kg 9.15
- Sat F12 (MKNN) kg 3.77
- Bulong M16x50 (MKNN) kg 0.21
- Det 50x4 (MKNN) kg 0.16
- Ong xodn F25/32 m 3.00
- Day AV35 m 1.00
- Pau c6t AM35 cai 2.00
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Ghip 2 bulong GN2 (25-120) cai 1.00
- Pai thép + Khoa dai cai 4.00

Béan vé dinh kém dwéi day.

IX. Yéu cau vé Kiém tra va thir nghiém

Céac kiém tra va thu nghiém thyc hién theo cac van ban hudng dan thuc hién cta
Tong cong ty Dién lyc mién Bac (Van ban sé 1424/EVNNPC-VT+KT ngay 17/4/2018
V/v tang cudng quan 1y chat lugng VTTB; Vin ban sé 4048/EVNNPC-KT ngay
16/9/2019 V/v quy dinh léy mAu thir nghiém x4c suét, kiém soat cht lwong mua sim tap
trung VITB; Van ban s6 3029/EVNNPC-KT ngay 09/6/2021 cua Tong cong ty Dién lyc
mién Bac vé viéc quy dinh bo sung vé kiém soat chat lugng VTTB trude khi lap dit nhu
Sau.:

1. Quy dinh chung.

- Ngay sau khi ky hop dong, don vi mua hang phai cung cap ban sao hop dong mua
saim cac thong s6 k¥ thuat va sd lugng, ching loai hang hoa cho don vi thi nghiém
(NPCETC) hoac bon vi thir nghiém dgc 1ap co6 uy tin, co du diéu kién thir nghiém, co nang
lyc va kinh nghiém dugc Chu dau tu chap thuan theo quy dinh. Truong hop trong hop dong
khong thé hién diy di cac yéu cau ky thuat, thi phai cung cap cac ho so lién quan 1 phan
khong tach roi ciia hop dong (nhu HSMT, HSDT, bién ban thuong thao, ...);

- Chi duoc tién hanh 13y ma~1u thir nghiém xac sut khi nha thau da tap két déy dua
100% hang hoa.Truong hop khac can chia tach thanh nhiéu dot giao hang, cac bén can phai
thong nhat trudc trong thoa thuén hop d6ng, hodc c6 vin ban chi dao riéng cua cap c6 tham
quyén. Khi chia tach van phai dam bao timg dot dugc lay mau thir nghiém dung quy dinh;

- Pon vi mua hang/theo ddi hop dong bit budc phai c6 mit, tham gia cing NPCETC
hozc Pon vi thir nghiém ddc lap ¢ uy tin, c6 du diéu kién thir nghiém 1ay mau thir nghiém
va phai chiu trach nhiém trong trudng hop 1dy mau khong dam bao tinh xac suat khach
quan, dan dén viéc VTTB dua 1én lu6i kém chit luong. Nghiém cim viéc giao hang trude
khi 14y mau xéac suit bat ké 1y do gi, truong hop dic biét phai co su dong y bang vin ban
cua EVNNPC;

- Sau khi c6 két qua thtr nghiém cudi cing, don vi thir nghiém ra vin ban thong bao
két qua thi nghiém d6i véi ting hop dong giri cho cac bén lién quan. Trong thong bao néu
16 s6 hop dong, danh myc hang hoa theo hgp dong, s6 luong ldy mau thir nghiém, s6 luong
va mi sd tem niém phong, cac hang muyc va két qua thir nghiém chung. Pon vi mua hang
chi duoc nghiém thu va thanh quyét toan hop dong khi nhan dugc thong bao két qua thir
nghiém dat yéu cau turong tng ctia don vi thir nghiém;

- Pon vi thir nghiém c6 trach nhiém nghién ciru k§ cac yéu cau k¥ thuat ctia hop dong,
cac ho so ky thuat dinh kém (néu c6), dé kiém tra k¥ thuat truc quan tong thé hang hoa va
dugc danh gia trong bao cdo két qua thi nghiém,;
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- Bon vi nhan hang ¢6 trach nhiém kiém tra tinh nguyén ven va ddi chiéu k¥ ma hiéu
niém phong theo dung van ban thong bao cua don vi thir nghiém. Bién ban giao nhan hang
hoa phai ¢6 danh gia n61 dung dbi chleu nay. Truong hop phat hién bét thudng phai bao
c40 ngay cap co tham quyén dé giai quyét, cuong quyét khong nhan hang héa c¢6 dau hiéu
can thiép hodc lam sai léch cac ni€ém phong;

2. Thir nghiém
2. 1. Doi véi day, cap dién:

+ Tét ca cac chung loai ddy va cap dién dugc trai qua cac bude kiém tra thir nghiém
sau day:

Budc 1: Thir nghiém xuat xuong:

TAt ca cac day dan, cap dién déu duoc thir nghi¢m Xuat Xuong tai noi san xuit. Cac
chi tiéu theo ti€u chuan ché tao TCVN, IEC.

Budc 2: Thir nghiém mau dbi voi hang hoa trong hop dong:

Sau khi bén ban tap két xong hang hoa, tién hanh thir nghiém mau nhu sau:
(+) T6 chtrc 1dy mau ngiu nhién theo nguyén tic:

* Mdi chung loai ddy, cap c6 s6 lugng 16 <2 16: 14y it nhat 01 mau

* Pdi v6i ching loai cap vin xodn ¢ sd luong tir 2+4 16 1y 02 mau, tir 5 16 tro 1én
lay 03 mau (Hoac lay mau theo quy dinh cta co quan thir nghiém).

* Voi chiing loai hang ¢6 s6 luong it Cap <100m, day nhom 13i thép <300kg) c6 thé
mién thir nghiém mau, st dung bién ban thir nghi¢ém mau cung chung loai cia cdc don hang
trudc cung nha san xuat.

* Lap bién ban 1ay mau tai hién truong, it nhat phai c6 du 3 thanh phan tham gia lay
mau: Bén mua, bén ban, bén thi nghiém. Cac mau dugc niém phong bao v¢ dam bao khong
b1 hu hai ton hao cho dén khi thi nghi¢m.

+ Céc 16 (cudn) day va cap phai dam bao lién soi lién tuc, chat lugng dong déu. Mbi
16 chi dugc cudn 1 chung loai day/cap. Cac doan ngan dugc mién thi nghiém 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 cua don vi mua sam. 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 nghi¢m dat yéu cau ctia don vi thi nghiém.

+ Bén mua hang chi nghiém thu va thanh quyét toan hop dong khi nhan duoc thong
bao két qua thur nghiém dat yéu cau twong ung ctua don vi thtr nghiém.

- Cac chi tiéu vé thir nghiém mau cin cit cac TCVN va IEC lién quan ting chung
loai cap.

- Bién ban thir nghiém mau 1a mot phan cia hd so nghiém thu va thanh quyét toan
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hop déng.

- Tt ca cac chi phi thi nghiém mau, khéi luong cho phan 1ay mau do nha thau chi
trd va tu to chure thyc hién (chi phi da bao gom trong gia du thau).

2.2 Péi véi Cau chi tw roi va day chi:

Quy dinh vé s0 lugng lay mau xac suat va cac hang muc thtr nghiém ki€m soat chat

luong:
Bang 1: Ap dung ddi v6i mdi ching loai FCO trong timng dot giao hang
STT | Hang muc CT; 1+6 CT; 7+18 CT; 19+60
1 |Kiém tra ngoai dang, cac kich thudc 1 2
2 | Thao tac co khi 1 2 3
3 | Chiéu day 16p ma 1 2
4 Diéfl ép tf'tng cao tan sd cong nghiép 1 5 3
(kho va udt)
D0 tang nhiét 1 2 3
Xung sét 1
S6 lwong 1dy miu tdi thiéu 1 2 3

Ghi ch:
+ MOi cai bao gdm: [Than/bé d& éng chi + Can ciu chi + Ldi déng 1am ngin hd
quang] cua 1 pha.

+ C6 thé 14y mau nhiéu hon sé luong trén dé thir nghiém dong thdi cac hang muc
trén cac mau khac nhau, nham giadm thoi gian thir nghiém (néu can).

+ Cac mau FCO sau khi thir nghiém dat yéu cau duoc tra lai don vi mua hang dé
d6i chitng véi ca 16 hang khi giao nhan va tiép tuc lap dat st dung. Truong hop thir nghiém
khong dat phai luu lai tai don vi thir nghiém dén khi giai quyét xong cac thu tuc doi tra
hang hoa hodc hiy hop dong theo quy dinh.

Bang 2: Ap dung v6i mdi chung loai theo dong dién dinh murc day chi trong timg
dot giao hang

STT | Hang muc <1000 céi
1 Kiém tra ngoai dang va céc kich thudc S)
2 Thur nghiém co khi day chi (tinh va dong) 9)
3 Thir nghiém dac tinh thoi gian - dong dién (*) 18
S6 lwong 1dy miu tdi thiéu 25
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Ghi cha:

+ (*) Giai doan trudc mét chua du diéu kién thuc hién dﬁy da hang muc Thur nghiém
dac tinh thoi gian - dong dién, c6 thé thyc hién thir nghiém hang muc nay & budce thir truoc
ho quang theo ti€u chuan.

+ Cac mau day chi dugc luu tai Pon vi thir nghiém.
2.3. Céach dién:

S6 lugng 14y mau cach dién theo mdi chung loai nhu bang sau:

S9 lqu.r:g moi ching loai Pon vi tinh SAO lu’(_;’ng Ghi chi
cach dién ’ 1ay mau
Duéi 100 Khong yéu cau lay mau

) - Pbi v6i cach Cach  dién  dung,
Twr 100 dén 300 dién dung, cach | 3 (5) polymer lay 3 cai, cach

dién polymer tinh dién chuoi lay 5 bat
) theo cai

T trén 300 dén 2000 7

- Cac mau thir nghiém dat tiéu chuan s& chi luu mdi chiing loai 01 mau duy nhat. S6
con lai hoan tra cho don vi mua sam sau khi dan tem thir nghiém dé tiép tuc sur dung cho
du an, hodc dé luu trit, doi chiéu véi san pham lap dat thyc té trén luoi;

- Thur nghiém dién hinh cac hang muc bt budc sau day:

Vit li€u cach dién o
. Str gom
Hang muc thw

- Kiém tra khuyét tat bé mat

- Po chicu dai dong ro

- Thtr nghiép dién ap chiu xung sét

- Thir nghiém dién ap danh thung

- Thtr nghiém phong dién kho

X X X X X X

- Thir nghiém phong dién udt

- Thir nghiém sbc nhiét

- Do chiéu day 16p ma cta phan kim loai, phy
kién ma

Ghi chu:
+ Cho phép ap dung bién phép thi nghiém lap lai gip do6i ddi voi hang muc thi
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nghiém khoéng dat, néu van c6 miu khong dat s& danh gia toan bo 16 hang khong dat.
+ MAu thtr x4c suat luu theo quy dinh.

- Sau khi 14y mau, toan bo 16 hang con lai dugc bao goéi, dan niém phong va co thé
giao nhan tam thoi.

- Truong hop thi nghiém khong dat yéu cau thi toan bo hang hoéa chung loai d6 phai
duoc nha cap hang thay thé va cac bén tién hanh l1dy mau thir nghiém xac suit lai tir dau
dbi voi mat hang thay thé. B4i véi nha thau thiéu ning luc hodc chy y trong viéc thay thé
hang hoa kém chat lwong, co thé xem xét hay bo hop dong theo quy dinh.

2.4. Phu kién: dau c6t ddng nhom, ghip nhém
a. Thir nghiém xuat xudng (Routine tests):

Céc bién ban thtr nghiém Xuét xuong dugc thyc hién bdi nha san xudt trén mdi san
pham san xuat ra tai nha san xuat dé chimg minh kha ning dap g cac yéu cau kythuat
hop ddng sé duge ndp cho ngudi mua khi giao hang. Cac thir nghiém phai dugc thyc hién
theo tiéu chuan IEC AS 1154.1 va TCVN 3624-81 hoic tuong duong:

Kiém tra cac kich thudc Kiém tra cac ky hiéu
b. Thir nghiém dién hinh (Type tests):

Céc bién ban tht nghiém dién hinh duoc thuc hién bai mot phong thi nghiém ddc
1ap trén cac san pham tuong tu phai duoc dé trinh trong hd so du thau dé chimg minh kha
nang dap tmg hodc cao hon yéu cau cta dic tinh k¥ thuat nay. Cac thir nghiém nay phai
duoc thuc hién theo tiéu chuan IEC AS 1154.1 va TCVN 3624-81 hoic tuong duong:

- Po dién tro tiép xtic (Measurement of contact resistance)
- B§ tang nhiét khi mang dong dinh muac (Temperature rise)
- Thur kha nang chiu dung chu ky nhiét (Heating cycle test)

- Luc kéo tudt day dan theo phuong doc truc (Tensile test) (chi 4p dung véi kep quai
va hotline)

Trong truong hop thir nghiém dién hinh chi dugc thyuc hién boi phong thi nghi¢m
thir nghiém ciia chinh nha san xuat, két qua thir nghiém c6 thé duoc chap nhan voi diéu
kién thir nghiém duoc ching kién hodc chtrng nhan bai mot dai dién duoc uy quyén tir cic
co quan kiém tra qubc te doc lap (vi du nhu KEMA, CESI, SGS, vv...) hoac phong thu
nghiém cta nha san xuat da duoc cong nhan hop 1&, boi mot co quan cong nhan quoc té,
dé thyc hién theo tiéu chuan ISO/IEC 17025 tiéu chuén (Yéu ciu chung vé ning luc cua
cac phong thir nghiém va hiéu chuén).

Noi dung bién ban thir nghiém phai trinh bay tat ca cac thong tin nhu tén, dia chi,
chit ky va / hoic con dau ciia phong thi nghiém, (ii.) cac mau thir, hang muc kiém tra, cac
ticu chuan 4p dung, khach hang, ngay thir nghiém, ngay phat hanh, vi tri tho nghiém, chi
tiét thir nghiém, phuong phap thr, két qua thu, so d6 mach, vv, va (iii.) thong sd, loai san
pham, nha san xuat, nudc xuat xu, chi tiét k¥ thuat ciia san pham duoc thir nghiém dé xem
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xét chép nhan duoc
c¢. Thtr nghiém nghiém thu

Khi tiép nhan hang hoa, Bén Mua va Bén Ban sé tién hanh 1iy mau dé thir nghiémtai
mdt Don vi thir nghiém doc 1ap (Quatest) hodc Pon vi thir nghiém doc 1ap c6 uy tin dudi
su chp thuin cia Bén Mua de chungmlnh hang glao dap tng yéu cau ky thuat cia hop
ddng. Bén Mua c6 quyén y&u cau tructiép chimg kién cong tac thir nghiém nay.

S6 lugng mau thir nhu sau:

Sb lugng mau thir (p) Sb luong ctia mot 16 (n) Hang muc thir
p=1 n <50 [

p=1 50<n <100 i i, iii

p=2 100<n <200 i, i

p=3 200<n <500 i, ii, iii

p=4 500<n i, ii, iii

S6 luong san pham dung cho thtr nghiém nghiém thu khong bao gom trong s6 luong
san pham duoc cung cap trong bang pham vi cung cap cua hd so moi thauw/hop dong. Tat
ca cac chi phi kiém tra va thir nghiém bao gém trong gia chao.

Néu c6 hai hodc hon hai mau thir ndo d6 khoéng dat yéu cau coi nhu 16 hang khdngdat
yéu cau thir nghiém nghiém thu va bén mua s€ c6 quyén tir choi khong nhan hang ma khéng
chiu bat ky mét phi ton nao.

Néu chi mot mau thir khéng dat yéu cau thi viée ldy mau thtr nghiém lai s& dugc
thuc hién lai trén cAc mau m&i vai s6 luong gap doi s6 luong lan 1dy dau tién.

Néu c6 méot hodc hon mot mau thir nao do khong dat yéu cau sau lan thtr nghiémlai
thi coi nhu 16 hang khdng dap ung yéu cau k¥ thuat cia hop dong.

Cac hang muyc thtr nghiém bao gdm nhu sau:
i) Kiém tra ngoai quan, do kich thuéc
ii) Do tang nhiét khi mang dong dinh muac (Temperature rise)
iii) Po dién tro tiép xtic (Measurement of contact resistance)
2.5. Cac vat tu khac thi nghiém nhip kho theo quy dinh.
3. Quy dinh khi thir nghiém khéng dat.
* Poi véi Day cap dién:
- Trong qua trinh thir nghiém mau dién hinh mot s6 chung loai VTTB, khi gap
truong hop c¢6 duy nhat mot hang muc thir nghiém khong dat (trén mot mau duy nhat), cho

phép chi dau tu va don vi thir nghiém lya chon xac suat thém 02 miu khac cung 16 hang
da tap két ban dau, dé tién hanh lai hang muc thtr nghi¢m khong dat do.
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(1) Truong hop van c6 mau khong dat hang muc nay thi 1ap bién ban thur nghiém
két luan hang muc thir nghiém VTTB nay khéng dat tiéu chuén;

(2) Truong hop ca hay mau thir nghl(;m 1ap l@}l déu dat thlq c6 thé két luan hang myc
thtr nghiém nay dat tiéu chuan, tuy nhién van phai doi tra san pham c6 hang myc khong dat
ban dau. San pham doi tra phai dugc thtr nghiém day du cac hang muc theo quy dinh.

Chung loai VTTB 4p dung thtr nghiém lip lai va dinh huéng xt 1y khi c6 két qua
thir nghiém khong dat:

s | Chimg logi | 0 T | Vip | qua subi cimg | TH_ nghiém
VTTB " Shiem 14p | qua €| VITB thay thé
nghiém lai khong dat
Céc  han Tra lai chung Lay miu x4c suét
Day va cép ang Khéng 4p | loai san pham |thi nghiém Ilai
1 . . muc quy . x \ \ )
cac loai dinh dung c6 mau thu | chung loai thay
: khong dat thé
Céic hang Tré_‘ lai ching Lay’mau.)fac suat
L loai san pham | thinghiém lai
2 Cach dién myuc  quy Ap dung c6 mau the | chung loai thay
dinh khong dat thé

* Poi véi FCO:

Khi c6 bat ky hang muc thir nghiém nao khong dat, toan bo 16 hang chung loai FCO
dé dugc danh gia khong dat.

* P6i v6i day chi:
- Néu trong cung 1 loai Idm khong dat tir 2 soi tr¢ 1€n ¢ budc thi bat ky, toan bd
chung loai day chi ¢ Idm do6 dugc danh gié l1a khong dat.

- Trudong hop trong s6 soi mau cua cung mot loai Idm chi c6 01 s¢i khong dat ¢ 01
budc thir, cho phép thur 1dp lai thém 03 soi cung loai & cung budc thur do. Néu dat ca 3 soi
& bude lap lai, van duoc danh gia dat & budc thir nay. Trudng hop thir lap lai van co 1 soi
khong dat tr¢ 1€n, toan bd chung loai day chi & Idm dé sé dugc danh gia 1a khong dat.

¢) Khi ¢ chung loai FCO, day chi nao dugc danh gia khong dat thi Nha cung cap
duogc thay thé toan bo chung loai d6 dé 14y mau thir nghiém lai tir ddu va chiu moi chi phi
phét sinh. Tuy nhién Nha cung cp chi duoc thay thé hang hoa mot 1an, néu van khong dat
phai tién hanh xir 1y theo quy dinh.

Luu y: Khi ¢6 két qua thir nghiém mau VTTB khéng dat, chi cho phép nha thau
cung cap doi tra lai mot 1an. Moi chi phi thir nghiém VTTB cap lai va cac phat sinh khac
do nha thau chiu trach nhiém. Trudng hop 16 VTTB cap lai van c6 hang myc thir nghiém
khong dat s& khong duoc ap dung budc thir nghiém lap lai, dong thoi tién hanh cac thii tuc
hay bo hop dong theo quy dinh.
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- Sau khi hang duoc tap két & kho ctia Nha thau, Nha thau phai thong bao cho Bén
A dé t6 chirc 14y mau ngiu nhién, sd luong cach dién ctia hop ddng dem di thi nghiém xac
suét trudce khi nghi¢m thu. Nha thau c6 trach nhiém van chuyén, bao quan mau (d3 dugc
niém phong) va phdi hop véi don vi thi nghiém dé to chirc thyc hién.
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