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S6: 6321/EVN SPC-KT Thanh phé H6 Chi Minh, ngay 20 thang 7 nim 2021

V/v huéng d?lq tam thoi SCBD theo
CBM cac thiét bi TBA 110kV va
dudng day 110kV

Kinh gtri:

Céc Cong ty Dién luc thanh vién;

Cong ty Cong ty CNTT Dién luc mién Nam;
Cong ty Thi nghiém dién mién Nam;

Cong ty Dich vu DPi¢n luc mién Nam.

Cin ctr Van ban sé 7101/EVN-KTSX ngay 26/10/2020 vé viéc ban hanh “Hudng
dan chung phuong phap stra chita bao dudng theo tinh trang van hanh” va Vin ban sb
8205/EVN-KTSX ngay 16/12/2020 vé viéc “trién khai SCBD cac thiét bi tir 110kV trd
xudng theo phuong phap CBM” va Vin ban sé 2554/EVN-KTSX ngay 14/5/2021 vé
viéc “trién khai SCBD céc thiét bi tir 110kV tré xudng theo phuong phap CBM (3)’ctia
Tap doan Dién lyc Vi¢t Nam.

Cin ctr Quyét dinh s6 11/QD-EVN SPC ngay 06/01/2020, Quyét dinh s 12/QD-
EVN SPC ngay 06/01/2020, Quyét dinh s6 13/QD-EVN SPC ngay 06/01/2020 vé& viéc
thanh 18p Ban Chi dao va TH gitp viéc Ban Chi dao trién khai, T6 thim dinh quy trinh,
T4 soan thao quy trinh thuc hién sira chita bao dudng theo CBM cuia Tong cong ty Dién
luc mién Nam.

Can ct To trinh sO 430/TTr-KT ngay 22/6/2021 da dugc Lanh dao Téqg cong ty
phé duyét vé viéc “ban hanh hudng dan tam thoi SCBD theo CBM cac thiét bi TBA
110kV va duong day 110kV”.

Nham hudng dan dén céac don vi thyc hién SCBD theo CBM cho tat ca cac thiét bi
tor 110kV tr¢ xudng, bao gom i) Thiét bi TBA va duong day 110kV, ii) Thiét bi TBA
va duong diy trung ap; tiép theo Vin ban sé 4607/EVN SPC-KT ngay 28/05/2021,
Tong cong ty ban hanh hudng dan tam thoi SCBD theo CBM cac thiét bi TBA IIOkV
va duong day 110kV. Dbi véi cac Thiét bi TBA va duong day trung ap, dé nghi cac don
vi thuc hién theo ndi dung tai Van ban sb 4607/EVN SPC-KT ngay 28/05/2021 vé viéc
“thyc hién SCBD cac thiét bi tir 110kV tré xudng theo phuong phap CBM”.

Dé nghi cac don vi luu y thyc hién./. //,
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PHU LUC
HUONG DAN SUA CHUA BAO DUONG THEO PHUONG PHAP CBM

PHAN I. HUONG DAN CHUNG SUA CHUA BAO DUONG THEO
PHUONG PHAP CBM

|. MUC PiCH

Hudng dan stra chita bao dudng theo phuong phap CBM cho tit ca cac
thiét bi tir 110kV tré xudng bao gdm thi nghiém trudc khi dwa vao van hanh,
trong qua trinh van hanh dé ap dung thong nhat trong toan Tong cong ty Dién
luc mién Nam.

Céac don vi thanh vién Tong cong ty Pién luc mién Nam trén co sd cic
trang thiét bi dugc trang bi, trién khai thuc hién cong tac SCBD theo CBM theo
chirc nang nhiém vu dugc phan cong.

I1. PHAM VI PIEU CHINH VA POI TUQNG AP DUNG

1. Pham vi diéu chinh: Hudng dan phuong phap sta chita bao dudng theo
CBM cho tét ca c4c thiét bi tir 110kV tré xudng, bao gom: i) Thiét bi TBA va
duong day 110KV, ii) Thiét bi TBA va duong day trung &p. Hudng dan nay ap
dung trong cdng tac stra chita bao dudng cho tat ca céc thiét bi tir 110kV tré
xubng bao gom: kiém tra/ thir nghiém trude khi dwa vao van hanh, trong qué
trinh van hanh va dot xuat.

2. B6i tuong ap dung.

— Cac Ban nghiép vu cua EVN SPC.

— Céc Cong ty Dién luc tinh, thanh phd thanh vién EVN SPC.

— Céc Dién luc huyén, thi x4, thanh phd truc thudc Cong ty Pién lyc tinh.

— Céc Cong ty Thi nghiém dién tham gia vao cong tac thi nghiém tai EVN
SPC.

— Céac Khach hang sur dung dién, ngudn dién dau ndi vao ludi dién 110kV
do EVN SPC c6 thé tham khao ap dung hudng dan nay vao cong tac quan ly
luéi dién do khach hang quan ly van hanh.

I1l.  TAILIEU LIEN QUAN

Hudng dan nay dugc bién soan dua theo cac tai liéu sau:

— Vin ban sé 7101/EVN-KTSX ngay 26/10/2020 cua Tap doan Pién lyc
Viét Nam vé viéc ban hanh “Huéng dan chung phuong phap sira chita bao
dudng theo tinh trang van hanh”;
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— Vin ban sé 8205/EVN-KTSX ngay 16/12/2020 cua Tap doan Dién luc
Viét Nam vé viéc “trién khai SCBD cac thiét bi tr 110kV tré xudng theo
phuong phap CBM”.

— Vin ban sé 2191/EVNHCMC-KT ngay 19/5/2021 cua Téng cong ty
Pién luc Thanh phé H& Chi Minh vé viéc ban hanh “huéng din phuong phép
stra chita bao dudng may bién ap 110kV va may cat 110kV, 22kV trong tram
220kV, 110KV theo diéu kién van hanh (CBM”.

— Tai lieu nha san xuit may bién 4p, cac hudng dan cua TNB va
UnitenR&D vé CBM, cac tai liéu chuyén nganh.

IV. PINH NGHIA, THUAT NGU, CHU VIET TAT
Trong hudng dan nay, nhitng tir ngit dudi ddy dugc hiéu nhu sau:
- SCBD: Stra chita bao dudng;

- TBM — Time Based Maintenance: Phuong phap stra chita bao dudng
dinh ky theo thoi gian;

- TBCM - Time Based Condition Monitoring: Phuong phép stra chira
bao dudng theo thoi gian dua trén tinh trang van hanh cua thiét bi;

- CBM - Condition Based Maintenance: Phuong phap sua chita bao
dudng theo tinh trang van hanh cua thict bi;

- RCM - Reliability Centered Maintenance: Phuong phap stra chira bao
dudng theo hudng tap trung do tin cay;

- FMECA - Failure modes, Effects and Criticality Analysis — Phan tich
cac loai, anh huong, tinh nghiém trong ctia cac hu hong;

- FM — Failure modes: Loai hu hong;

- FE — Failure effects: Anh huong cua hu hong;

- Failure causes: Nguyén nhan gay ra hu hong;

- Failure Mechanism: Co ché din dén hu hong;

- CN — Criticality Number: Chi s6 nghiém trong;
- RPN — Risk Priority Number: Chi s rui ro;

- Sev — Severity: Tinh nghiém trong cua hu hong;
- Prob — Probability: X4c suit xay ra hu hong;

- Det — Detetability: Kha nang phat hién hu hong;
- CHI - Condition Health Index: Chi s strc khoe cua thiét bi;
- Weighting Factor: Trong s6 anh huong;
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MFM — Multiple Frequency Maintennace — Hé s6 diéu chinh tan suét

- PC : Codng ty bién luc.

- TNDMN : Coéng ty Thi nghiém Pién mién Nam.

-  DVDLMN: Coéng ty Dich vu Dién luc mién Nam.

- QLVH: Quan ly van hanh.

- Nhan vién van hanh: la nguoi tham gia tryc tiép didu khién qud trinh
san xuat dién, truyén tai dién va phan phoi dién.

- 7T6 cong tac CBM: La bo phan trién khai cong tac SCBD theo CBM cua
don vi t6 chirc thuc hién cong ‘géc ki‘ém tra, thi nghiém; cap nhat két qua kiém
tra, thi nghiém, stra chira vao phan mém SCBD theo CBM.

- PMIS: phan mém quan 1y k¥ thuat ngudn va ludi dién caa EVN.

- TBA: tram bién ap.

- DBD: duong day dién.

V. QUY PINH CHUNG VE THUC HIEN SUA CHUA BAO DUONG
THEO CBM

Piéu 1. Gigi thiéu chung vé phwong phap CBM

- Nguyén 1y cua phuwong phap CBM: Phan tich cac nguyén nhén su cb cua
thiét bi; tinh chat nghiém trong ctia hu hong; xac suét/ ti 18 hu hong... tong hop
dé xuat hang muyc thir nghiém dé kiém soat va trong s6 cuia timg hang muc nay.
Panh gia tinh trang van hanh thiét bi thong qua chi s CHI, tir d6 dé& xuat ké
hoach hanh dong sira chira/thay thé thiét bi, diéu chinh tin suit kiém tra, thi
nghiém.

- Dua trén viéc sir dung chi sé CHI dé wu tién va t6i wu héa viéc bao
dudng. Theo d6, chi sé CHI 1a két qua cubi cung thong qua viéc thuc hién cac
hang muc kiém tra, thir nghiém. Viéc SCBD duya trén tinh trang van hanh cua
thiét bi s& cho phép nhan vién bao dudng chi 1am dung nhiém vu can thiét, giam
thiéu hoa chi phi thay thé phu ting, thoi gian thiét bi tach van hanh.

- Phuong phap CBM la chién luoc giam sat tinh trang van hanh cua thiét bi
dé dua ra quyét dinh can phai SCBD. Ung dung phuong phap CBM la chu dong
giam sat, kiém soat tinh trang, chit luong cua thiét bi dé ngan ngura su cd.

- Hiéu qua cua CBM 1a dua trén viéc danh gia tinh trang vat Iy thyc té theo
thoi gian thyuc cua thiét bi théng qua chi sé “stre khoe” (Condition Health Index
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- CHI) cua thiét bi, trén co s& sb liéu van hanh két hop két qua kiém tra, thir
nghiém tir 6 dua ra quyét dinh phai SCBD timg bo phan hoic thiét bi, cho phép
nhan vién SCBD chi lam dung nhiém vy, giam thiéu chi phi phu ting thay thé,
thoi gian thiét bi nging hoat dong va thoi gian bao dudng.

- Viéc &p dung CBM phu hop véi hién trang ludi dién Viét Nam va cua
EVN SPC, 1am co sé dé tiép tuc nghién ctu ¢ing dung cac phuong phap SCBD
hién dai hon nhu RCM tién t6i xay dung hé thdng quan ly tai san mot cach toan
dién.

Piéu 2. Cac budc thuc hién phwong phap SCBD theo CBM

Buwéc 1: Thuc hién phan tich loai, anh hwéng, mirc do nghiém trong
cuia cac hw hong (phan tich FMECA)

- Thdng ké cac loai hu hong (FM);

- Xéc dinh cac anh hudng dén thiét bi do hu hong gay ra (FE);

- Xac dinh nguyén nhan gay ra hu hong;

- Xac dinh co ché dan dén hu hong;

- Xac dinh mirc d6 nghiém trong cta cac hu hong va chim diém theo

thang diém tir 1 dén 10 (Sev);

- Xac dinh xac suat xay ra hu hong va chidm diém theo thang diém tir 1

dén 10 (Prob);

- Xac dinh kha ning phat hién cac hu hong va cham diém theo thang

diém tir 1 dén 10 (Det):

- Pé xuat cac phuong phap kiém tra, thir nghiém dé phat hién cac hu

hong;

- Xac dinh chi s6 nghiém trong (CN) va chi s6 rii ro (RPN).

+ Chi s6 nghiém trong (CN) = Sev x Prob
+ Chi s6 rui ro (RPN) = Det x CN

Huéng dan thye hién phdn tich FMECA timg thiét bi dwoc md ta trong

huwdmg dan cia tirng thiét bi do.

Buéc 2: Xay dung hang muc kiém tra, thiv nghiém ciia tirng thiét bi
- Céc hang muc kiém tra, thir nghiém duoc xay dung dua trén bang phan
tich FMECA va dugc phan chia theo 03 Cép do cu thé nhu sau:
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+ Cép d9 1: bao gdm cac hang muc kiém tra, thr nghiém khong can tach
thiét bi ra khoi van hanh nhdm danh gia mot cach tong quan tinh trang cta thiét
bi.

+ CAap dd 2: bao gdm cac hang muyc kiém tra, thir nghiém doi hoi phai
tach thiét bi dién ra khoi van hanh va chi dugc thuc hién khi: (i) két qua tir Cap
d6 1 chi rd nhimg vin dé& vé hoat dong hay tinh trang bat thudng cua thiét bi
hoac (i1) dugc thuc hién theo dinh ky.

+ CAap d6 3: bao gdm cac hang muc thir nghiém chuyén sau doi hoi phai
tach thiét bi ra khoi van hanh nham hd tro dua ra quyét dinh thuc hién bao
dudng/thay thé thiét bi.

Ghi chu:

- MGdi hang muc kiém tra, thir nghiém déu dweoc danh gid theo 04 mirc dé

tot/kha/trung binh/xdu twong iing Véi sé diém dwoc cham.

- Tan suat kiém tra, thir nghiém chuin duoc xay dung dua trén cac quy
dinh hién hiru vé quan ly van hanh, hién trang ludi dién va khuyén nghi ctua
nha san xuét thiét b.

- Xac dinh trong s6 anh huong ctia cac hang muc kiém tra, thur nghiém
thudc Cap do 1 dé 1am co so tinh toan chi sb st khoé:

Tinh todn RPN cua ting loai hu hong.

+ Tinh toan tong RPN (Total RPN) cua tat ca cac loai hu hong.

+ Tinh todan RPN cho méi hang muc kiém tra, thir nghiém.

+ Tinh toan ti 16 RPN cho mdi hang muc kiém tra, thi nghiém thudce Cép
do 1.

RPNJHEE hang muc kiém trathir nghiém

Total REN
+ Tinh toan trong s6 anh huéng (weight factor — my) ctia mdi hang muc

Ti1é RPN =

kiém tra, thir nghiém thuoc Cap do 1:
iy, cip ds 1 = Ti lé RPN X 3,33

Buwéc 3: Thue hi¢n cdc hang muc kiém tra, thiv nghiém tai Budc 2 va
tién hanh tinh todn chi sé sirc khoé ciia thiét bi
Cong thire tinh toan chi sd strc khoé (CHI) cua thiét bi:

n m i
CHI = § Opcipdal * @rcinas1 T E “kcapﬂ@:+§ Ay cip ds 3
k=1 =1 =1
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Ghi chu:
a k chpdo 1 bao g6m4 giatrila0; 1; 2; 3;

a k cdp @6 2, Ak chp do 3 DAO gém 4giatrila0;-0,5;-1;-1,5;
Chi sb CHI duoc tinh trén thang diém 10;

n,m,lla téng ) hang muc kiém tra cta 1an luot Cép dol,2,3;

Ok cép do 112 trong s0 anh hudng cia cac hang muc thudc Cap do 1.

Buwéc 4: Pdnh gid tinh trang vin hanh ciia thiét bi

Bang 1 — Pdanh gid tinh trang thiét bi theo két qua cham diém CHI

Mirc Pi¢ém CHI Panh gia
1 8§<CHI<10 Tét
, 6<CHI<8 Kha

4 <CHI<6 Trung binh

4 CHI<?2 Khong dat

Buwéc 5: Pwa ra quyét dinh SCBD va tinh toin chu kyp kiém tra, thir

nghiém

tiép theo

Chu ky kiém tra thu nghi¢m tiép theo duge xac dinh dya trén ma tran hé sb

diéu chinh tan suat kiém tra, thu nghiém, cu thé nhu sau:

Bang 2 —Xé'p loai mirc do quan trong cua thiét bi.

Yéu cau vé dd tin cay caa thiét bi M0 ta viéc phan ving
Lop 1 Vung dac biét/nhay cam
Thu d6/quan trung tam
Lop 2
Khu vuc cong nghiép chinh
Thi tran/trung tdm thanh phd/céac khu
Lép 3 thuong mai
Céc trung tdm cbng nghiép vira
Céc trung tdm cong nghiép nho
L6p 4

Céc khu vuc vung sau, vung xa
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Bang 3 — Ma tran hé s6 diéu chinh tan sudt kiém tra, thir nghiém

Y&u ciu vé dé tin Hé sé diéu chinh tan suat kiém tra, thir nghiém
cay thiét bi Tét Kha Trung binh Xau
Léoplva?2 1,00 0,75 0,50 0,25

Lop 3 1,50 1,00 0,75 0,50
Lop 4 2,00 1,50 1,00 0,75

Tan suét kiém tra thir nghiém tiép theo duoc xac dinh béng tan suit chuan

nhan vo1 hé s6 diéu chinh tan suat kiém tra, thir nghi¢m.

Bang 4 — Pua ra quyét dinh SCBD va tinh todn chu ky kiém tra, thir nghiém tiép

theo:
Mirc | Piém CHI | Panh gia Cong viéc tiép theo
1 §<CHI<I10 T6t - Duy tri tan suét kiém tra, thir nghiém
5 6 <CHI<8 Kha - Tang tan suat kiém tra, thir nghiém
4<CHI<6 | Trungbinh |- Tang tan suat kiém tra, thir nghiém

3 2<CHI<4

4 CHI<?2

_I - Tang tan suat kiém tra, thir nghiém.

Khong dat

thé.

-0 < CHI < 2: giam tai, sap xép sta
chita bao dudng hoic thay thé;
- CHI < 0: tdch van hanh ngay, thuc

hi¢n stra chita bao dudng hodc thay

PL 5.1. Panh gia mirc do nghiém trong ctia hu hong

Phan loai va xép hang cac mic do nghi€ém trong c6 thé dugc mo ta nhu sau:

Anh huéng Mirc @9 nghiém trong Xép hang
. Muc do nghiém trong rat cao khi co ché hu
Cuc ky nguy \ S S , P A A
2 A .| hong tiem an anh hudng tai van hanh an
hieém (khong co LA A . . 10
, . toan cua hé thong nhung khong co canh
canh bao) .
bao.
Cyc ky nguy | Mirc d nghiém trong rat cao khi co ché hu
hiém (co canh | hong tiém an danh huong téi van hanh an 9
béo) toan cua hé thong cé canh bao.
R4t cao Hé thng/thiét bi khong thé van hanh do su 8
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Anh huéng Mirc @9 nghiém trong Xép hang
co gy ra hu hong I6n nhung khong anh
hudng den an toan van hanh.
Ca0 rI;I(q)entg?ong/thIet bi khdng van hanh do hu ;
o H¢ thong/thiét bi khong van hanh do hu
Vua phai h 6ng nh% ' gve 6
Tha Hé théng/thiét bi khdng van hanh nhung e
P khong c6 hu hong
Rét thip Hé th?ng/thlet b} CP t_fle Va? hanh, nhung 4
suy giam dang ké ve hi¢u suat
, Hé théng/thiét bi c¢d thé van hanh véi mot
Nho £ e . J4 3
SO suy giam hiéu suat
R4t nho :%I,? :\T%ng/thlet bi cd thé van hanh vai miic 9
Khong anh huong | Khéng anh huéng 1

PL 5.2. Panh gia xac suit xay ra hw hong

Ti 1& hu hong hay xéac suat hu hong ctia mdi co ché hu hong duoc danh gia nhu

sau:
Xac suat xay ra hw hong Xac suat hw héng trong1 | Xép hang
nam
R4t cao: Hau nhu khéng thé >11trén 2 10
tranh xay ra hu hong 1 trén 3 9
1trén 8 8
Cao: Hu hong lap lai
1trén 20 7
Vira phai: Thinh thoang xay ra 1trén 80 6
hurhong 1 trén 400 5
Thép: Tuong doi it Xdy ra hu 1 trén 2.000 4
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Xac suat xay ra hw héng Xac suat hw héng trong1 | Xép hang
nam
hong 1 trén 15.000 3
Rat kho xay ra: Khdng thé xay 1 trén 150.000 2
ra hu hong < 1 trén 1.500.000 1
PL 5.3. Danh gia kha nang phat hién
Kha nang phat hién ra cic hu hong dugc danh nhu sau:
Khi nang phat Mire d§ kKha nang phat hién Xeép
hién : hang
Khéng :[hé phat hién nguyén nhan/co ché hu
Hoan toan khong | hong tiém an va cac co ché hu hong xay ra 10
sau do.
’ C0 rét it kha nang phat hién nguyén nhan/co
Rat it kha nang | ché hu hong tiém an va cac co ché hu hong 9
Xay ra sau do.
) it kha nang phat hién nguyén nhan/co ché
It kha nang hu hong tiém an va cac co ché hu hong xay 8
ra sau do.
o Ré:[ thap kha nang phat hién nguyén nhan/co
Rat thap ché hu hong tiém an va cac co ché hu hong 7
Xay ra sau do.
, Kha nang phat hi¢n thap nguyén nhan/co
Thap ché hu hong tiém an va cac co ché hu hong 6
Xay ra sau do.
Kha ndng phat hi¢n vira phai  nguyén
V1ra phai nhan/co ché hu hong tiém 4n va cac co ché 5
hu hong xay ra sau do.
Kha nang phat hién kha cao nguyén nhan/co
Khéa cao che hu hong tiém an va céac co ché hu hong 4
Xay ra sau do.
Ca0 Kha nang phat hién cao nguyén nhan/co ché 3
hu hong tiém 4n va cac co ché hu hong xay
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r

Kha nang phat Mire d§ kha nang phat hién Xep
hién hang
ra sau do.
, Kha nang phat hi¢n rit cao nguyén nhan/co
Rat cao: ché hu hong tiém an va cac co ché hu hong 2
Xay ra sau do.
Gan nhu Gan nhu chac chin phat hién nguyén
L. nhan/co ché hu hong tiem an va céac co che 1
chac chan

hu hong Xay ra sau do.
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PL 5.4. LUU PO THUC HIEN PHUONG PHAP SCBD THEO CBM

Bat dau

4

Phin loai thiét bi

4

v Phan tich
Phén loai thiét bi FMECA

h 4

Xay dung hang
muc kiém tra, thi
nghiém cho tirng
thiét bi

h 4

Thuc hién cac
hang muc kiém
tra, thit nghiém

theo 3 cap do

h 4

Chém diém CHI

Ra quyét dinh SCBD

Thay dbi tan suat
kiem tra, thir
nghiém

-

Hé so diéu chinh tin
suat kiem tra, thw
nghiém

2<CHI< 10 / Danhgia
tinh trang
van hanh

r

I

I

I

I

I

I

I

I

I

I

I

! Duy tri tan suat
: kiém tra, thir
I
I
I
I
I
I
I
I
I
I
I
I

nghi¢m Giim tai, sap xép | | 0=CHI<2
SCBD hodc thay thé
Tach khéi van hanh CHI < 0

r

ngay, thwe hién SCBD
hoac thay the

A

Lwu dd thwe hién SCBD theo CBM d6i véi thiét bj ¢6 chAm diém CHI
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Bat dau

¥

Phan loai thiét bi

¥

v Phan tich
Phén loai thiét bi FMECA

¥

X4y dung hang

Duy tri tin suat Tét myc kiém tra, thir
kiém tra, thir € nghiem ::hu tirng
nghiém thiét bi
Kha / ¥

Trung
binh

Thay d6i tan suat
kiém tra, thir
nghiém theo cot
hanh dong

Thuwre hién cac
hang muc kiém
tra, thir nghiem

theo 2 cip d6

Danh gia
tinh trang

Xau

Stra chira /
thay the

Y

Lwu dd thye hién SCBD theo CBM dbi véi thiét bi khong cham diém CHI
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PL 5.5. LUU PO PHAN TiCH FMECA

Bit dau

Thong ké cac loai hw hong
(Failure modes)

Xac dinh ciac anh huéng do hw
héng gay ra (Failure effects)

Xac dinh nguyén nhan gay ra
hw héng (Failure causes)

Xac dinh co ché din dén hu
hong (Failure Mechanism)

DPanh gia tinh
nghiém trong cia hw
hong (Sev)

Xac suét xdy ra hw
héng (Prob)

Panh gia kha nang
phat hién (Det)

Céc phwong phdp kiém tra, thir nghiém
phat hién hu hong
Ti l¢ RPN

Trong so anh huéng Hang muc thir nghiém

Hudng dan chung
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PL 5.6. BANG PHAN TiCH FMECA

Tinh Bia Dét
A nghiém 8 1en . . xud
Loai Aph g Nguy en P phép . Chi so Chiso | phuong
b huong | trong nhan L% XA&c suat " Kha ning . o ;
Y | coahu | cuahu gayra | Gochedan | tabe | 9™ | Dhathignhy | NONIEM rut ro phap X
hong ‘ X dén hu hong Y N trong (RPN- | kiém | Tan
STT hong | hong. hu - hong hong . ; £
(FM - X (Failure hu (CN-— Risk tra, thir | suét
: (FE- hong - (Prob — . (Det - L ) o
Failure A (SEV- . Mechanism) - hong . Criticality | Priority | nghiém
Failure - (Failure Probability) on Detetability) ;
mode) Severity) (hién Number) | Number) phéat
effect) causes) ~ A
hiru) hién hu
hong
(1 (2 [3 (4] (5] (] (7] (8] [9] [10] [11] [121 | [13]
Luu y:

- C6 thé thyc hién lai phan tich FMECA ddi véi cac truong hop sau: thay
d6i cong nghé trong san xuat thiét bi; thay doi trong phuong phap kiém tra, thir
nghiém phat hién hu hong; xay ra sy cd hang loat, ...

- Céc truong hop dic biét do thuc t& van hanh (ngimg thiét bi khan cap,
chua c6 hudng dan, ...), khong ap dung duoc theo phuong phap CBM, cac don
vi tu quyét dinh cach thirc xur 1y theo cac quy dinh hién hanh va bao cdo Tong
cong ty.

Piéu 3. Thuc hién SCBD theo CBM

3.1. Yéu cau dé thuc hién CBM hiéu qua

- Kiém tra, giam sat dung tan suat bﬁng thiét bi hién dai;

- Dir liéu tinh trang van hanh: dﬁy dua, chinh xéc, kip thoi va lién tuc;

- Cap nhat day du, khai thac hiéu qua dir liéu trén phan mém PMIS.

- Ung dung cong nghé va cac thanh tyu trong qua trinh chuyén d6i s6 dé
nang cao hiéu qua thu thap, quan 1y, khai thac dir liéu... phuc vu cong taic CBM.

3.2.  Trién khai thuc hién cong tic CBM

- EVN SPC huéng dan thyc hién CBM chi tiét ddi voi tat ca céc thiét bj
dén cap dién &p 110kV.

- Gidm doc CTPL/Pho GB KT giao cac Phong chuyén mon, Dién luc,
b6i QLVH LDQT Chi},l trach nhiém chém diém “CHI” dé danh gia tinh trang
van hanh cua thiét bi dé€ ngan ngura sy co6 trong van hanh.

- Can cilr vao bang phan tich cac loai, anh huong, tinh nghiém trong cua
cac hu hong (EME(;A), két qua “CHI” va tinh trang cua thi€t bi, ludi dién,
CTDL chu tri dé xuat xay dyng hang muyc kiém tra, thur nghiém theo cac cap do
va ke hoach bao dudng, stra chira, thay thé...

Hudng dan chung
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Piéu 4. Thuc hién cong tac thir nghiém cac cap dé phuc vu CBM

4.1.  Capdd 1 (hogc cap dd 2, cap dd 3 ma cac hang muc khong cit
dién thiet bi va hang muc thir nghiém chuyén sau).

- Cac CTbL chu tri, chiu trach nhi¢m thuc hién day du cac hang muyc
kiém tra, thir nghiém d¢ danh gia tinh trang van hanh cua cac thict bi thudc
pham vi quan ly.

- Pbi v6i mot sb hang muc cac CTDL chua duoc trang bi thiét bi do va
Kinh nghiém thuc hi¢én, CTDL phoi hop véi don vi t,hl' nghiém
(TNDMN/DVDLMN) @¢ trién khai thuc hién (hoac c6 thé thué thi€t bi tu thuc
hién).

4.2.  Cap @$ 2-3 (cac hang muc co cit dién thiét bi va hang muc thir
nghiém chuyén sau)

- Céc PC phdi hop voi Pon vi thi nghiém (TNPMN/DVDLMN) dé trién
khai thuc hién.

Hudng dan chung
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PHAN II. HUONG DAN CHI TIET SUA CHUA BAO DUONG CAC
THIET BI 110KV VA PUONG DAY 110KV

Piéu 5. MAY BIEN AP 110kV
1. Tai liéu tham khao

Hudng dan nay duoc bién soan dya theo céc tai liéu sau:
ISO 9001:2008: hé théng quan 1y chat luong

- 1SO 55000: Asset management — Overview, principles and terminology

- 1SO 55002: Asset management — Management systems — Guidelines
- IEC 60300-3-11: Dependability management — Part 3-11: Application
guide — Reliability centred maintenance
- Céc tiéu chuan qudc té IEC: 60076, 60270, 60599, 62478, 60422
- Céc tiéu chuan quéc té IEEE: C57.152, C57.113, C57.149, C57.104,
C57.106, C57.139
- Céac tiéu chuan qudc t& CIGRE: 342, 445, 143, 227, 761, 642
- Quy trinh van hanh va sira chita MBA s6 623/DVN/KTND
- QCVN-QTD tép 5
- TCVN 6306
- Tai liéu nha san xuat may bién 4p, cac huéng dan ciia TNB va UnitenR&D
vé CBM, céc tai lidu chuyén nganh.
2. Thuit ngir, dinh nghia va chir viét tit
-  HV: Cudn day cao ap
- LV:Cuon day ha ap
- TV: Cudn can bang
- OLTC: B6 diéu ap dudi tai
- PD ultrasound: Phéng dién cuc bd véi tin hi¢u am thanh
- SFRA (FRA): Phan tich dap tmg tan s quét
- DFR (FDS): Phan tich dap ung dién moi
- FRSL: Phén tich dién khang tir tdn
- Hot-collar bushing: Thi nghiém vanh st
- DRM: Do di¢n tr¢ dong

Huéng dan MBA 110kV
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- Infrared: Quét hong ngoai

- PD online/monitoring: PD giam sat ngan han/giam sat dai han
- DGA: Phén tich ham lugng khi hoa tan trong dau

- FURAN: Phan tich cac hop chit furanic

- PD UHF: Phong di¢n cuc bo si€u cao

- PD HFCT: Phong dién cuc bo trong dai bién dong cao tan

- PD ACOUSTIC: Phong dién cuc bd trong dai tan s6 Am thanh
- CHI: Chi s suc khoe

- CCI: Hé s6 tuong quan

- IR: Dién tré cach dién

- DAR: Hé s6 hap thu 60s/30s.

Huéng dan MBA 110kV
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3. Noi dung, trinh tw va phwong phap thuc hién:
3.1. Luu trinh

Bit diu ]

Phién logi thiét bi

k.

Phin tich
Phén loai thiét bi FMECA

k.

X4y dung hang
muc kiém tra, thiv
nghiém cho tirng
thiét bi

k.

Thure hién cic
hang muc Kkiém
tra, thi nghiém

theo 3 cip dd

Ra quyét dinh SCBD

Chim diém CHI

Thay dbi tin suét
kiém tra, thiv €
nghiém

HE s6 diéu chinh tin
suat kiem tra, thie [«
nghiem

2<CHI< 10 / Dinhgia
tinh trang
van hanh

Duy tri tin suat
kiem tra, thir €

nghi¢m Giam tai, sip xép 0<CHI<2
SCBD hoac thay the
Tach khéi van hanh CHI=0

ngay, thiye hién SCBD [«
hoac thay thé

Luwru dd quy trinh SCBD theo phwong phap CBM ciia MBA 110kV

3.2. Cac budc thuc hién:

3.2.1. Bwdc 1: Thue hién phan tich loai, anh hwéng, mirc d§ nghiém
trong cua cac hu hong (phan tich FMECA): Theo Phu luc 1.1 dinh kem

3.2.2. Bwéc 2: Xac dinh hang muc va tin suit thi nghiém

Hang muc thir nghiém \ TAn suit (thing) | Thuc hién
Cap do 1 - Online
1 | Kiém tra nhiét do 01 QLVH
2 | Kiém tra PD (Ultrasound) 12 QLVH/DVTN (*)

Huéng dan MBA 110kV
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Hang muc thir nghiém TAn suit (thing) Thuc hién

Giam sat PD online / PD mornitoring 12/

3 | (UHF internal, Coupling capacitor, va Dot xudt QLVH/BVTN
Ultrasonic, Acoustic, HFCT) i

4 Ph'c}n th,h chat lvgng dau ctia bon chinh 12 DVTN
(than may)

5 Ph,an thhA tong khi hoa tan dau cua bon 12 va Dot xudt DVTN
chinh (thdn may)

6 | Phan tich chat lugng dau ctia OLTC 12 DVTN
Phan tich tong khi hoa tan dau cua

7 OLTC 12 DVTN

+ 48 néu tuoi tho
A s A Y £ <=15 nam
8 | Phan tich Furan dau may bién thé + 24 néu tudi tho > DbVTN
15 ndm

9 | Kiém tra am thanh rung OLTC 12 DVTN

10 | Kiém tra dong dong co cia OLTC 12 DVTN

11 | Lich sir van hanh va bao dudng NA QLVH

12 | Tudi tho va tai van hanh NA QLVH

Cap d 2 - Offline

13 | Kiém tra dién tré cach dién cac cudn day 36 DVTN

14 | Kiém tra cach dién mach tur 36 DVTN

15 Id(f;)e/m tra dién trd mot chiéu cac cudn 36 DVTN

16 | Kiém tra ti s0 bién doi 36 DVTN

17 Kllem Era t?n hao dién moi, di¢n dung 36 DVIN
cac cudn day

18 K‘Alem‘tra ton hao di¢n moi, dién dung su 36 DVTN
dau vao

19 | Ki€ém tra dong kich tu 36 DVTN

Cap do 3 — Theo di¢u kién va yéu cau tir Cap do 1, 2

20 Phan tIF:h hot collar bushing (thi nghiém Tuy theo didu kién DVTN
vanh sir)

21 | Phan tich dap g tan s6 (SFRA) Tuy theo di€u kién DVTN

22 | Phan tich tan s6 dién moi (DFR) Tuy theo diéu kién DVTN
Phan tich ddp ung dién khéng tan . A 1A

23 (FRSL) Tuy theo dicu kién DVTN

24 151;1& tich OLTC va do di¢n tro dong Tuy theo di 3u kién DVTN

Ghi chu:

- QLVH/BVTN (*): Bon vi QLVH thuc hién khi da trang bi thiét bi va nhan
su dam bao. Truong hop Pon vi QLVH chua trang bi thiét bi hodc nhén sy chua
dam bao thi phoi hop hodc thué BVTN thyc hién.

— Muc 3: Thuc hién Po chan doan phong dién cuc b trong cac trudng hop
Sau.
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v’ Theo khuyén céo tir két qua phan tich mau dau va két qua do SFRA, PD
cua lan trude do.

v Sau mdi lan sy ¢c6 MBA ma Ro le 96 hoic 87T tac dong va két qua thi
nghiém theo tai cip do 2, cip do 3 (bao gom do chan doan SFRA) khong phat
hién duoc bat thuong va quyét dinh duva MBA vao van hanh tro lai.

v’ Sau khi xay ra sy ¢ phia 22kV ¢ dong ngan mach ghi nhan tai 43X hoic
47X >10KA.

— Muc 5: Thuc hién @6t xuat viéc lay mau, phan tich tong ham luong khi
hoa tan trong dau MBA 110kV trong cac trudng hop sau:

v’ Sau mdi lan say loc dau.

v Sau mdi 1an sy c6 MBA ma Ro le 96 hoic 87T tac dong.

v/ Sau sy ¢6 phia 22kV ¢6 dong ngan mach ghi nhan tai thanh cai >10kA.

v Doi vi MBA ¢6 lap dit thiét bi giam sat ham lwong khi trong dau online,
khi tong thanh phan khi chay (TDCG) vuot qua trang thai 1.

— Muc 20: Thuc hién trong cac truong hop sau

v Déi véi cac st dau vao khong co cuc do ludng

v Béi vai céc st dau vao bi hong khdng mé dugce (trong khi thuc hién phép
do tandelta & cap do 2)

v’ Céc sir dau vao loai khong c6 kinh dé quan sat mic dau

v’ Céc sir dau vao khi phat hién mic dau bi hut.

— Muc 21: Thyc hién Po chan doan phan tich dap ung tan s trong cac
truong hop sau:

v Theo khuyén céo tir két qua phan tich mau dau va két qua do SFRA, PD
cua lan trude do.

v Khi nghi ngo may bién ap c6 hién tuong x06 léch mach tir va cudc day
(nhiét d6 MBA tang bat thuong, c6 hién tugng rung co khi, Am thanh bat thuong).

v’ Sau mbi Ro le 96 hodc 87T tac dong va két qua thi nghiém theo phu luc |
khong phét hién dugc bat thuong.

v Sau mdi lan Ro le 63 tac dong (khdng ké truong hop Ro le hoat dong bat
thuong).

v’ Sau khi xay ra su ¢ phia 22kV c6 dong ngan mach ghi nhan tai 43X hoic
47X >10kA ma két qua phan tich mau dau, két qua do PD online ¢ hién tuong
bat thuong. PC b tri thoi diém cit dién phd hop dé thuc hién.
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v Thuyc hién trong qua trinh thuc hién CBM ¢ cap do 2 ma tir IGc thuc hién
CBM & cap d6 2 1an gan nhat c6 xay ra su ¢d phia 22kV ¢6 dong ngan mach ghi
nhan tai 43X hoic 47X véi Inm > 6kA d6i véi MBA <40 MVA, Inm > 10KA d0i
vii MBA 63MVA)

— Muc 22: Thir nghiém lan dau khi dua vao van hanh dé lay s liéu géc va
ap dung d6i véi cac MBA van hanh > 10 ndm khi sé liéu thi nghiém vé cach dién
cho thay su thoai hoa va suy giam.

— Muc 23: Sau khi xay ra sy ¢ phia 22kV c6 dong ngian mach ghi nhan tai
43X hoic 47X >10kA ma két qua phan tich mau dau, két qua do PD online c6
hién twong bat thuong. PC b tri thoi diém cat dién phd hop dé thyc hién.

— Muc 24: Thuyc hién trong cac truong hop sau

v/ Mbi bo OLTC can thyc hién lay dit liéu duong dic tinh lan dau (dé phuc
vu S0 sénh véi cac 1an sau).

v’ Sau khi bao tri stra chira OLTC

v’ Khi nghi ngo ¢6 su cd.

3.2.3. Buwéc 3: Thue hién cic hang muc Kiém tra, thir nghiém theo 3 cip

do
Hang muc thir nghiém Pié¢m Tﬁn'suﬁt
: : * (thang)

Cap do 1
1 | Kiém tra nhiét do 0—3 01
2 | Kiém tra PD (Ultrasound) 03 12

Giam sat PD online / PD mornitoring
3 | (UHF internal, Coupling capacitor, 03 12 va Dot xuit

Ultrasonic, Apoustic, HFCT) ‘

Phan tich chat luong dau ctia bon chinh
4| (than may) o & | | 03 12

Phan tich tong khi hoa tan dau cua bon N
5 chinh (than m%y) 0—->3 12 va Bot xuat
6 | Phan tich chét luong ddu caia OLTC 0—->3 12
7 | Phan tich tong khi hoa tan dau cia OLTC 03 12

+ 48 néu tudi
8 | Phan tich Furan dau may bién thé 0—->3 t_}:OZ:;éi E?g?
tho > 15 nam

9 Phén tich &m thanh rung OLTC 0—->3 12
10 | Phén tich dong dong co ciia OLTC 0->3 12
11 | Lich sir van hanh va bao dudng 0->3 NA
12 | Tuébi tho 03 NA
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Hang muc thir nghiém Piém Fl;?ﬁlésnlg;t
Cap @6 2 (diém co6 thé 12 0; -0,5; -1; -1,5)
13 | Kiém tra dién tro cach dién cac cuon day -15-0 0;-0,5;-1;-1,5
14 | Kiém tra cach dién mach tir 1,50 | 0;-0,5;-1;-1,5
15 | Kiém tra dién tré mot chiéu cac cudn day -15—-0 0;-0,5;-1;-1,5
16 | Kiém tra ti s6 bién doi 1,550 | 0;-05;-1;-15
17 Ki;ém tra ton hao dién méi, dién dung cac 1550 0:-0.5: -1: -1.5
cudn day
18 Kkiém‘tra ton hao dién moi, dién dung su 1550 0:-05: -1: -1.5
dau vao
19 | Kiém tra dong kich tir 1550 | 0;-05;-1;-15
Cap @6 3 (diém co6 thé 12 0; -0,5; -1; -1,5)
20 | Phan tich hot collar bushing -15—-0 0;-0,5;-1;-1,5
21 | Phan tich dap tng tan s6 (SFRA) 1550 0;-0,5; -1;-1,5
22 | Phan tich tan sb dién méi (DFR) 1550 | 0;-05;-1;-15
23 | Phan tich dap ing dién khang tan (FRSL) -15-50 0;-0,5;-1;-1,5
24 1[))}|1:§1|r\1/| tich OLTC va do dién tr6 dong 1550 0:-05: -1: -1.5

Chi tiét vé cach thirc danh gia tham khao phy luc 1.2 dinh kém

3.2.4. Budrc 4: Tinh chi so strc khoe (CHI)

nghiém thudc Cap d 1 dé l1am co sé tinh toan chi sé sirc khoé.

3.2.4.1.X4c dinh trong sé6 anh hwéng caa cac hang muc kiém tra, thir

Weighting Factors
i ,g R 9 £ Score Total Score
Weights (ty 1€ trong so), < X z <R
) X (diem), | (Tong diem),
Céac hang muc do kiem (trong | WF; s TS
sb), W; w; L ¢
0. Wi | _ =5 %3.33 | (0123) | =WF; xS,
i=1 Wi
Kiém tra nhiét do w, WF, S, TS,
Kiém tra PD (Ultrasound) w, WF, S, TS,
Giam sat PD online / PD
mornitoring (UHF internal,

. . |14 WF. S TS
Coupling capacitor, 3 3 3 3
Ultrasonic, Acoustic, HFCT)

Phan tich chat luong dau cua

; . N W, WEF, S. TS
bon chinh (than may) * * * 4
Phan tich tong khi hoa tan dau

X . R . W. WF S TS
ctia bon chinh (than may) > > > 5
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Weighting Factors

Score

Total Score

Weights | (ty 1& trong sd), h : ;
3 2 B diém), Tong diem),
Céac hang muc do kiem (trong | WF; ( l; ) (T;ng iem)
SA ’ W. W i i
0. Wi | _ =5 %x3.33 | (01,23) | = WF; xS,
i=1 Wi
Phan tich chét luong dau cua
oLTC at luong dau cua | ), WF, Se TS,
Phan tich tong khi hoa tan dau
cia OLTC Wy W, 57 TS,
Phan tich Furan dau may bién
s au may bic W, WF, S TSq
Phan tich am thanh run
oLTC 91w, WF, S, TS,
Phan tich dong do la
OLTC ong ceng oo cu Wio WFio S10 TS0
Lich sir van hanh va bao
dlll'Gng \rove a Wiq WF;; Si1 TS:1
Tuodi tho Wi, WF;, S12 TSi,
12
Tier 1 Transformer CHI, CHI, (0 -10) §:T$
i=1
Total Score
Céc hang muc do kiém (0, -0.5, -1.0,
-1.5)
Kiém tra dién tré cach dién cac cuon day X,
Kiém tra cach dién mach tir X,
Kiém tra dién tré mot chiéu cac cuon day X,
Kiém tra ti s6 bién doi Xs
Kiém tra tén hao dién méi, dién dung cac cudn day X
Kiém tra ton hao dién méi, dién dung s dau vao X,
Kiém tra dong kich tir Xs
CHI,
8
Tier 2 Transformer CHI, CHI, (2,2 -10)
Y
i=1
. Total Score
Céac hang muc do kiem (0, -0.5, -1.0,
-1.5)
Phan tich bushing (hot collar) Y,
Phan tich dap tng tan s6 (SFRA) Y,
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Weighting Factors
Weights | (ty 1& trong sd),
Céc hang muc do kiém (trong | WF;

Score Total Score
(diém), | (Tong diém),
S; TS;

0, Wi | _ % x3.33 | (0,123) | = WF, xS,
Phan tich tan s6 dién mdi (DFR) Y,
Phan tich d4p tmg dién khang tan (FRSL) Y,
Phan tich OLTC va do dién tré dong DRM Y5

5
Tong diém CHI két hop cta Tier 1, Tier 2 & Tier 3 CHI, CHI; (<2,2-10) | CHI, + z Y,
i=1

- Trong s6 c&c hang muc thtr nghiém va tinh toén chi sé sac khoé (CHI)

Hang muc thir nghiém Piém Trs%ng Téng diém
Cap @6 1
1 | Kiém tra nhiét do 0->3 | 0,68
2 | Kiém tra PD (Ultrasound) 053 | 014
Giam sat PD online / PD mornitoring (UHF
3 |internal, Coupling capacitor, Ultrasonic,| 0 — 3 0,54
Acoustic, HFCT)
4 Ph,én tich chat lugng dau cta bon chinh (than 03 0,22
may) _
Phan tich tong khi hoa tan dau ctia bon chinh
5 | (than may) & 03| 056
6 | Phan tich chat luong diu cua OLTC 0->3 0,16
7 | Phén tich tong khi hoa tan dau ctia OLTC 0->3 | 0,16
8 | Phan tich Furan dau mdy bién thé 0>3 0,05
9 | Phan tich &m thanh rung OLTC 0—>3 0,10
10 | Phan tich dong dong co cua OLTC 0->3 0,19
11 | Lich str van hanh va bao dudng 0—->3 0,33
12 | Tuoi tho 0—>3 | 019
Tong diém Tier 1 3.33 9,99
Cap d6 2 (diém c6 thé 13 0; -0,5; -1; -1,5)
13 | Kiém tra dién tr& cach dién cac cudn day 0;-0,5;-1;-15
14 | Kiém tra cach dién mach tur 0;-0,5;-1;-1,5
15 | Kiém tra dién tré mot chiéu cac cudn diy 0:-0,5;-1; -1,5
16 | Kiém tra ti s bién doi 0;-0,5;-1;-1,5
17 Ki;ém Era tén hao dién moi, dién dung cac 0: 0.5 -1: -1.5
cudn day
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Hang muc thir nghiém Piém Trs%ng Téng diém

18 \I/(E\ilgm tra ton hao di¢n moi, dién dung str dau 0:-05: -1: -1.5
19 | Kiém tra dong kich tir 0;-0,5;-1;-1,5

Tong diém Tier 1 va Tier 2 9.99

Cap do 3 (di€ém c6 thé 1a 0; -0,5; -1; -1,5)
20 SI'Dl,?)an tich hot collar bushing (thi nghi€ém vanh 0:-05: -1: -1.5
21 | Phan tich dap tng tan s (SFRA) 0:-0,5;-1; -1,5
22 | Phan tich tan s0 dién mo6i (DFR) 0;:-0,5;:-1;-1,5
23 | Phan tich dap tng dién khang tan (FRSL) 0;-0,5;-1;-1,5
24 | Phan tich OLTC va do dién tré6 dong DRM 0;-0,5;-1;-1,5

Tong diém Tier 1 Tier 2 va Tier 3 9,99

Thuc hién céc hang muc kiém tra, thir nghiém tai Buéc 2 va tién hanh tinh toan

chi s6 sic khoé cua thiét bi.

Cong thire tinh toan chi sd strc khoé (CHI) cua thiét bi:

n

m

l

CHI zzakcépdm*wkcﬁpdm—zakcépdaz—Zakcﬁpd@3

k=1 k=1

*Ghi chu:

a k cdp do 1 DAO g6m4 giatrila0; 1; 2; 3;

- @ kchpdo2s Ak chpdo3 A0 gém 4 giatrila0; 0,5; 1; 1,5;

Chi s6 CHI dugc tinh trén thang diém 10;

k=1

n,m,lla téng ) hang muc kiém tra cta lan luot Cép dol,?2,3;

O k cép do 112 trong sO anh hudng cua cac hang muc thudc Cap do 1.

3.2.5. Buwdéc 5: Ra quyét dinh SCBD, tinh toan chu ky kiém tra, thir

nghiém tiép theo

3.2.5.1. Xép loai mirc @6 quan trong cia thiét bi.

Y&u ciu d tin cay thiét bi

M0 ta viéc phéan vung

Lop 1 Vung dac biét/nhay cam

Thu do/quan

trung tam

Lop 2

Khu vuc céng nghiép chinh
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Y&u ciu d tin cay thiét bi

M6 ta viéc phan vung

Thi tran/trung tdm thanh phd/cac khu thuong

Lép 3 mal
Céc trung tam cong nghiép vira
Céc trung tdm cong nghiép nho
Lop 4 Chinh quyén dia phuong/cac khu vuc ngoai

thanh

3.2.5.2. Xac dinh hé sé diéu chinh tan suat kiém tra, thir nghiém

Yéu ciu v& dp He¢ s6 diéu chinh tan suat kiém tra, thir nghig¢m
tin ciy thiét bi Tét Kha Trung binh X4u
Loplva?2 1,00 0,75 0,50 0,25
Lép 3 1,50 1,00 0,75 0,50
Lop 4 2,00 1,50 1,00 0,75

Tan suét kiém tra thir nghiém tiép theo = tin sudt chuan x hé s diéu chinh
tan suat kiém tra, thir nghiém.

3.2.5.3. Ra quyét dinh SCBD

Mirce Pi¢ém CHI | Panh gia Cong viéc tiép theo
1 8§ <CHI< 10 T6t | - Duy tri tin suét kiém tra, thir nghiém
6 <CHI<8 Kha - Tang tan sut kiém tra, thir nghiém
2 Trun s
4<CHI<6 bmhg _ Ting tn suét kidm tra, thir nghiém
3 2<CHI<4 - - Tang tan suat kiém tra, thir nghiém.
- 0 < CHI < 2: giam tai, sap xép stra chira
A bao dudng hoic thay thé;
4 CHI<?2 Khong dat o '
- CHI <0: tach van hanh ngay, thuc hién
stra chita bao dudng hoic thay thé.

Huéng dan MBA 110kV
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MFM (Maintenance Frequency
Multiplier): Hé s6 diéu chinh tan
suat kiém tra, thir nghiém

—{ Bétdau )
MFM/Next 8-10 : Duy tritin sudt kiém
Time Interval tra, thir nghiém
| Online 4 -8 :Tang tan suat kiém tra,
ol thlr nghiém
Xa b nline |~
?,v dunf Ll . | Panh gid cap
> suat chuan cho > .
5046 1 dol -
Cep de B4t thuong
Y [ g
Xay dyng tan | Offline b Offline
ol o | Danh gia cap
> suatfhuan cho > 462 0-4:Thychién cic hang muc
cdp do 2 Offli/rr/_> thir nghiém Tier 2 ngay lap tirc
Hé s6 diéu chinh tan suét Bat thudng

kiém tra, thr nghiém

\

8 - 10: Duy tr tin suit
kiém tra, thr nghiém

< 2 :Nghiémtrong

-
>

4 - 8: Tang tan suét kiém
tra, thir nghiém

o
-

Online/Offline Khi 6 bt thuomng tir cdp d6 1, 2 thuc

hién ngay cap dé 3 theo diéu kién

v !

2 -4 : Thyc hién cac hang muyc thir
nghiém Tier 3 ngay lap tuc

- < 2:Nghiém trong Bao tri/khoi
Dénh gia cap » phuc/Thay
363 thé

8-10 : Duy tri tan suat
kiém tra, thir nghiém 2-10 Pat/béc bo

2 - 8:Tang tin suat kiém :
tra, th{r nghiém Dirng

Luu dd quy trinh ra quyét dinh SCBD
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DPiéu 6. MAY CAT 110KV VA MAY CAT 22KV
1. Tai liéu tham khao

- Tiéu chuan IEC 62271-1 (2017); IEC 62271-100 (2003-05); IEC 62271-
101 (2012-10); IEC 62271-300 (2006-11); IEC 62271-303 (2008-07).

- Tai liu huéng dan van hanh, bao dudng may cat cia cac nha san xuat,
cac huéng dan cia TNB va UnitenR&D vé CBM.

2. Thuat ngir, dinh nghia va chir viét tat
- AIS — Air Insulated Switchyard — San ngat ngoai troi;
- COMPACT — Hé théng san ngat tich hgp ngoai troi;
- GIS — Gas Insulated Switchyard — S&n ngat trong hé théng dng khi;
- ACB - Air Circuit Breaker — May cat khong khi:
- VCB — Vacuum Circuit Breaker — May cat c6 budng chan khong;
- OCB - Oil Circuit Breaker — Mat cit c6 dau;
- DRM — Dynamic Resistance Measurement — Phép do dién tro dong;

- Opening time — Thoi gian cat: tinh tir thoi diém cap dién cho cudn cat dén
khi toan bo tiep diém trén cac cuc cia may cat tach ra;

- Closing time — Thoi gian dong: tinh tir thoi diém cap dién cho cudn déng
den khi toan bo tiép diém trén cac cuc cua may cat déu tiep xuc;

- Close-open time — Thoi gian dong - cat: tinh tir thoi diém tiép diém tiép
xuc dau tién cho den khi tiép diém ho quang tach ra ¢ tat ca cac cuc cua
may cat;

- Open-close time — Thoi gian cét - dong: tinh tir thoi diém tiép diém hod
guang cuoi cung tach ra dén thoi diem tiép diém tiép xdc & cuc dau tién;

- Dead-time — Thoi gian chét: tinh tir thoi diém ho quang tat ¢ tat ca cac
cuc den thoi diem xuat hién dong dién ¢ cuc dau tién;

- SF6 — Sulfur hexafluoride — Mdi chét cach dién luu huynh hexaflorua;

- SO2, HF, SF4, SOF2, SOF4, SO2F2, S2F10, SiF4, CO, COS, CF4,
C2F6, C3F8 — Céac san pham khi phan huy tir SF6;

- Dew point — Piém dong swong, tinh bang don vi °C hoic °F;

- ppmv — Parts per million volume: don vi do d6 & am khi SF6 quy doi tir
diém dong suong, tinh bang mot phan triéu thé tich;

- ppmw — Parts per million by weight: don vi do d¢ a am khi SF6 quy doi tir
diém dong suong, tinh bang mot phan triéu khéi luong.

Huéng din MC 110kV va 22kV
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W tri déng
i ' chuyén dng cia
' - tép diem
: '0 Vitncat
&l \\\\\\
\ daen\\ Z=
' ) = M : » -
(Boigancit | wohoch
: , '—/\ thés gian duy tri hé quang
s thin gian ngdt doog e
E thoi diem thin &ém logi hét hé quang tit
j *P‘iégub&'x | ¢4 cic cyc
¢ quang thri diém tiép &ém hé quang tich
| Glatichna l,‘ ra & tit ca cic cue
thn d&ém cudn cit
dygc cip dién vi tri déng
chuyén déng cua '
tép &iem ;
$i. » |
Vit cat |
- \“\\\\ G N\
L \\‘ ong dién \
o g Ot e | trinh ty déng o
Z b
b gian dloe ) 5' ‘\: thi gian tién hé quang
: : ldmﬁémwcicicnép&&n
- v & cde cue déu tizp xue
| this diém bit diu xuit hién
|dmc3vd=¢n

Hinh 1 - Tac dong cit va tic dong dong ciia cac may cit khong c6 dién tré
dong trwdc & mach chinh
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Vi tri 43 déng

chuyén dfng cia tiép diém chuyén ding cia tif¢p di¢m

|
|
I
I
|
|

o

Vit cit

L DIt

1 ] 1 _ - - -
: ) thii gian déng - cit : Thoi gian
| I || - -__._ L i I
| E thdi gian dong dong - cit dong |
[ ™ B i — 1
| Iy I
e . 1!

fiép difm tidp xoc diu | : |
tién trong qué trinh déng |1 . . | | .
lI : tiép diem tigp x0c @ I ho quang tit
| tat ca cdc cuc I @ tit ca cic cue
| | xuit hién dong dign I tiép diém hé quang

¢ cuc dau tén tach ra & tat ca cac cuc

thii difm cugn
dong dugc cap dién

Hinh 2 - Chu trinh déng — cit (close-0pen cycle) ciia may cit khong c6 dién
tré chuyén mach
Vi tri déng

| | chuyén déng cia tigp digm

|

| s S
| Witri cat
I

\E\ Déng dién \\: |
|
|
|
|

LY i LY

| thoi gian chét :
T R - T

| thod gian cit - déng
—_—

[ QI

, thai gian xut hién lai déng dién

ong lai

thai gian i déng

e ="

—————— -

I
!
I
I

|
Il thisi diém hé quang tat
|

| T
e thii diém tiép diém
| 0 tat ca cac cuc 'l & tht ca cac cuc iép xic

I
|
| I
|
|

! 'ﬂlf}‘_{ diém tiép diém hd quang thoi diem cudn dong tha diém tiép diém
I cudi ciing tich ra duge cap dién tiép mic & cpc dau tign
I thai dléf‘n cufin cat ' thoi diém xué‘t hién

dugc cap dién dong & cue dau tién

Hinh 3 - Chu trinh ty ddng dong lai (auto-reclosing) ciia may ciat khong co
dién tré chuyén mach
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3. Noi dung, trinh tw va phwong phap thuc hién:
3.1. Luu trinh

Bat dau

h 4

Phén loai thiét bj

h 4

v Phan tich
Phan loai thiét bi FMECA

A J

XAy dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

A J

Thuyc hién cac
hang mue kiém
tra, thir nghiém

theo 3 cip dé

A J

Cham diem CHI

Ra quyét dinh SCBD

Thay doi tan suat
kiém tra, thir
nghiém

A

Hé so diéu chinh tan
suiat kiem tra, thw
nghiém

2 <CHI<10  Danhgia
tinh trang
van hanh

ry

Duy tri tan suat
kiém tra, thir

nghi¢m Giim tii,sipxép | | OSCHI<2
SCBD hoac thay thé
Tach khéi van hanh CHI <0

r

ngay, thwe hién SCBD
hoic thay thé

A

Hinh 4 — Luu d@6 quy trinh SCBD theo phwong phip CBM

Huéng din MC 110kV va 22kV
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3.2.1. Buwéc 1: Thye hién phan tich loai, anh hwéng, mire do nghiém
trong cua cac hu hong (phan tich FMECA): Theo phu luc 2 dinh

kem

3.2.2. Buéc 2: Hang muc va tin suat thi nghiém

Tén suit (thang)

. on DA < 5 Pon vi thue
Hang muc thir nghiém § 8 g Elf g Elf » E.LE hién
v | 2| 22 (O e
<7 | 2 3
< O
CAP PO 1 - ONLINE
1 | Kiém tra nhiét o 3 3 3 3 QLVH
2 | Kiém tra PD (Ultrasonic) 3 QLVH/BVTN
3 | Kiém tra PD (TEV) 3 - - 3 QLVH/PVTN
4 | Giam sat PD online 12 - - 12 QLVH/bVTN
Thit nghiém thoi gian cat MC ] ] ]
> (online) (FFT — First Trip Test)* 12 QLVH/DVIN
6 | Kiém tra ro khi SF6 (online) - 12 12 12 | QLVH/BVTN
7 Lich str van hanh va bao dudng - - - - QLVH
8 | Tudi tho - - - - QLVH
CAP PO 2 - OFFLINE
9 Do dl@n/ tro tiép xuc (may cat / 36 36 36 36 DVTN
thanh cai)
10 Do dlcnl tro cach dién (may cat / 36 36 36 36 DVTN
thanh cai)
11 | Kiém tra cac dai lugng thoi gian 36 36 36 36 DVTN
12 | Kiém tra cudn déng, cudn cat 36 36 36 36 DVTN
13 | Kiém tra dong co tich ning 36 36 36 36 DVTN
14 | Kiém tra chan khong 36 - - - DVTN
15 Do do tinh khiét va do am khi i 36 36 36 DVTN
SF6
16 Kiém tra &p luc va muc do ro khi i 36 36 36 BVTN
SF6
CAP PO 3 — Theo diéu kién
17 | Po dién tré dong TbK ThK ThK TbK DVTN
18 | Phén tich thanh phﬁn khi SF6 - TbK TbK TDbK DVTN

Huéng din MC 110kV va 22kV
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19

Hang muc thir nghiém

Kiém tra ap suét / dién ap tan sb
cong nghi¢p

Tan suit (thang)

TbK

TbK

TbK

TbK

DPon vi thuc

L ICIN

DVTN

20

H¢ s6 ton hao dién mo1 Tandelta

TbK

TbK

TbK

DVTN

Hang muc FFT cho MC 24 kV dwoc dp dung doi véi cic truong hop sau: (1) thiét bi méi dwa
vao van hanh; (2) hodc sau khi thuc hién sita chira bdo dwong, (3) thiét bi khéng thao tac
dong/mo trong thoi gian > 12 thang.

TDK: Theo diéu kién
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3.2.3. Bude 3: Thuc hién cac hang muc do kiém theo tirng cip dd va

kiém tra cac tiéu chi danh gia

3.2.3.1. May cit 110kV (ngoai troi)

Hang muc thir nghiém Piém s6 gﬁ:n?)l

CAPDPO1

1 | Kiém tra nhiét 6 0->3

2 | Kiém tra PD (Ultrasonic) 0->3

3 |Kiém tra PD (TEV) - NA

4 | Giam sat PD online - NA

¢ | Thir nghiém thoi gian ciat MC (online) (FFT — ] NA
First Trip Test)

6 | Kiém tra do ro khi SF6 0->3 12
Lich str van hanh va bao dudng 0->3 NA

8 | Tudi tho 0->3 NA
CAPPOQ?2

9 | bién trd tiép xtic (may cat / thanh cai) -15->0 36

10 | bién trd cach dién (may cat / thanh cai) -1,5->0 36

11 | Thoi gian dong mé may cit -1,5->0 36

12 | Bién tr¢ cach dién cudn dong -15->0 36

13 | Pién tro cach dién cudn cat -15->0 36

14 | Kiém tra chan khong -15->0 NA

15 | D6 tinh khiét va do am SF6 -15->0 36

16 | Kiém tra ro khi SF6 -15->0 36
CAP PO 3

17 Kiém tra dién tré dong -15->0 Thi(i)é?lleu

sl , -15->0 Theo diéu
Phan tich khi SF6 kién

9l . - o | -15->0 Theo dicu
Kiém tra ap suat / di€n 4p tan s6 cong nghiép kién

20 o - -15->0 Theo dieu
H¢ so6 ton hao dién mo1 Tandelta kién

Chi tiét vé cach thizc cham diém cac hang muc nhur phu luc 2 dinh kém
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3.2.3.2. May cit 110kV (Compact)

Hang muc thir nghiém Piém sb ﬁﬁ:nl;))’

CAPDPO 1

1 | Kiém tra nhiét 6 0->3 3

2 | Kiém tra PD (Ultrasonic) 0->3

3 | Kiém tra PD (TEV) - NA

4 | Giam sat PD online - NA

¢ | Thir nghiém thoi gian ciat MC (online) (FFT — ] NA
First Trip Test)
Kiém tra d6 rd khi SF6 0->3 12
Lich sir van hanh va bao dudng 0->3 NA

8 | Tudi tho 0->3 NA
CAP PO 2 (diém c6 thé 13 0; -0,5; -1; -1,5)

9 | bién trd tiép xtic (may cat / thanh cai) -1,5->0 36

10 | bién trd cach dién (may cat / thanh céi) -1,5->0 36

11 | Thoi gian dong mé may cat -1,5->0 36

12 | Bién tr¢ cach dién cuon dong -15->0 36

13 | Pién tro cach dién cudn cat -15->0 36

14 | Kiém tra chan khong -15->0 NA

15 | D6 tinh khiét va do am SF6 -15->0 36

16 | Kiém tra ro khi SF6 -15->0 36
CAP PO 3 (diém c6 thé 14 0; -0,5; -1; -1,5)

17 | Kiém tra dién tré dong -15->0 Thi(i)éiiéu

18 | Phan tich khi SF6 1550 | Theodicu

kién
19 | Kiém tra ap suat / dién ap tan s cong nghi¢p -15->0 Thi(i)éiiéu
20 | H¢ s6 tén hao dién moi Tandelta 15->0 | heodid
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3.2.3.3. May cit 110kV (GIS)

> oA X X Chu ky
Hang muc thir nghiém Diém so (thang)
CAPDPO 1
1 | Kiém tra nhiét d6 0->3
2 | Kiém tra PD (Ultrasonic) 0->3
3 | Kiém tra PD (TEV) -
4 | Giam sat PD online - 12
5 Thir nghiém thoi gian cat MC (online) (FFT — i NA
First Trip Test)
6 | Kiém tra do ro khi SF6 0->3 12
Lich str van hanh va bao dudng 0->3 NA
8 | Tudi tho 0->3 NA
CAP PO 2 (diém c6 thé 14 0; -0,5; -1; -1,5)
9 | bién trd tiép xtic (may cat / thanh céi) -1,5->0 36
10 | Pién tro cach dién (may cat / thanh cai) -1,5->0 36
11 | Thoi gian déng mé may cat -1,5->0 36
12 | Dién trd cach dién cudn dong -15->0 36
13 | Bién trd cach dién cudn cat -15->0 36
14 | Kiém tra chan khong -1,5->0 NA
15 | Do tinh khiét va d6 am SF6 -15->0 36
16 | Kiém tra ro khi SF6 -15->0 36
CAP PO 3 (diém c6 thé 13 0; -0,5; -1; -1,5)
Theo diéu
17 Kiém tra dién tr& dong 15->0 kién
Theo diéu
18 | bhan tich khi SF6 15->0 Kién
Theo diéu
19 Kiém tra ap suét / dién ap tan s6 cong nghiép 15->0 kién
Theo diéu
20 Hé s6 ton hao dién mdi Tandelta -15->0 kién
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3.2.3.4. May cat 22kV

Hang muc thir nghiém

Piém so

Piém tong

CAPPO1

1 | Kiém tra nhiét do 0->3
2 | Kiém tra PD (Ultrasonic) 0->3
3 |Kiém tra PD (TEV) 0->3
4 | Giam sét PD online 0->3 12
5 T_hu’ ngh_le;m thoi glan cat MC (online) (FFT — 0->3 12

First Trip Test)

Kiém tra d¢ ro khi SF6 - NA

Lich sir van hanh va bao dudng 0->3 NA
8 | Tudi tho 0->3 NA

CAP PO 2 (diém c6 thé 1 0; -0,5; -1; -1,5)
9 | Pién trd tiép xtic (may cat / thanh cai) -15->0 36
10 | bién trd cach dién (mdy cat / thanh cai) -1,5->0 36
11 | Thoi gian dong md may cit -1,5->0 36
12 | Bién tr¢ cach dién cuon dong -15->0 36
13 | Pién trd cach dién cudn cét -1,5->0 36
14 | Kiém tra chan khong -15->0 36
15 | D6 tinh khiét va do am SF6 -15->0 NA
16 | Kiém tra ro khi SF6 -15->0 NA
CAP PO 3 (diém c6 thé 12 0; -0,5; -1; -1,5)
Theo diéu
17 Kiém tra dién tr& dong 15->0 kién
18 | Phan tich khi SF6 -15->0 NA
Theo diéu

19 Kiém tra ap suat / dién ap tan sé cong nghiép 15->0 kién
20 | Hé sb ton hao dién moi Tandelta -15->0 NA
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3.2.4. Buée 4: Cham diém chi s6 tinh trang

3.24.1. Xac dinh treng sb dnh hwéng ciia cac hang muc kiém tra, thir
nghiém thugc Cap dé 1 dé lam co sé tinh toan chi so sirc khoé.

Chi s rui ro (RPN): RPN = Det x CN (Tham khao muc 3.2.1)

Trong s timg hang muc = Ti 1é % RP

RPN * 3,33

Khi khong thyc hién hang myc nao thi s€ cho trong s6 hang muc do bing
gia tri 0, tién hanh tinh lai: Trong sO tung hang muc = Trong sO
gbc*(Tong trong s6 goc / Tong trong sd khi co hang muc bang 0)

Trong so

> > —
. <A = O
Hang muc thir nghiém ~mo| S @ <5 |l ©
NQO| L QW = L
WS SL | 22 |08
< | 2 3
< &)
CAP PO 1-ONLINE
1 | Kiém tra nhiét do 040 | 1.05 | 1.05 | 0.50
2 | Kiém tra PD (Ultrasonic) 0.59 1.19 1.19 0.56
3 | Kiém tra PD (TEV) 0.41 | 0.00 0.00 | 0.51
4 | Giam sat PD online 1.00 0.00 0.00 1.07
Thir nghiém thoi gian cat MC (online)
5 (FFT — First Trip Test) 0.34 0.00 0.00 0.00
6 | Kiém tra ro khi SF6 (online) 0.00 0.12 0.12 0.05
7 | Lich sir van hanh va bao dudng 0.33 0.33 0.33 0.33
8 | Tudi tho 025 | 065 | 065 | 031
CAP PO 2 - OFFLINE
9 Do dién trd tiép xtc (may cat / thanh
cai)
10 Do dién trd cach dién (may cat / thanh
cai)
11 | Kiém tra cac dai luong thoi gian
12 | Kiém tra cudn dong, cudn cat
13 | Kiém tra dong co tich ning
14 | Kiém tra chan khdng
15 | Do d6 tinh khiét va do 4m khi SF6
16 | Kiém tra ap luc va muc do ro khi SF6
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Trong so

Hang muc thir nghiém

AIS-22kV
(VCB)
AIS -110kV
(SF6)
GIS
(SF6)

COMPACT
(SF6)

CAP PQ 3 — Theo diéu kién

17 | Do dién tré dong

18 | Phan tich thanh phan khi SF6

Kiém tra ap suat / dién ap tan so cong

19| nghiep

20 | Hé s6 ton hao dién méi Tandelta

7 Truong hop khong thuc hién hang muc s61,2va5 (Kiém tra nhiét do,
Kiém tra PD Ultrasonic va Thu nghiém thoi gian MC online) cho MC 22kV thi
ap dung bang trong s6 nhu sau:

Trong so
R > |2 |G
Hang muc thir nghiém S0 | S | <© | &
N O — LL O LL | —= LL
n > L 20 |00
<72 1|8
< O
CAP PQ 1 - ONLINE
1 | Kiém tra nhiét do 0.00 1.05 1.05 | 0.50
2 | Kiém tra PD (Ultrasonic) 0.00 1.19 1.19 0.56
3 | Kiém tra PD (TEV) 069 | 000 | 0.00 | 0.51
4 | Giam sat PD online 1.67 0.00 0.00 | 1.07
Thir nghiém thoi gian cat MC 0.00
° (online) (FFT — First Trip Test) 0.00 0.00 | 0.00
6 | Kiém tra ro khi SF6 (online) 000 | 012 | 0.12 | 0.05
7 | Lich str van hanh va bao dudng 0.56 0.33 0.33 | 0.33
8 | Tudi tho 041 | 065 | 0.65 | 0.31

CAP PO 2 — OFFLINE

Do dién tré tiép xuc (may cat /
thanh céi)

10 | Po dién trd cach dién (may cit /
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Trong so
L > | =2 3
Hang muc thir nghiém S0 | S | <8 | &
NQO | AL QW = L
LS| HfL2 | 22 |08
<712 18
< O
thanh céi)
11 | Kiém tra cac dai lugng thoi gian
12 | Kiém tra cudn dong, cudn cit
13 | Kiém tra dong co tich ning
14 | Kiém tra chan khong
15 | Podo tinh khict va do am khi
SF6
16 Kiém tra ap luc va murc d6 ro khi
SF6
CAP PO 3 — Theo diéu kién
17 | Do dién tré dong
18 | Phan tich thanh phan khi SF6
19 Kiém tra ap suét / dién ap tan sb
cong nghi€p
20 | Hé s6 ton hao dién moi Tandelta
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3.2.4.2.  Thuc hién cac hang muc Kiém tra, thir nghi¢m tai Buéc 2 va
tién hanh tinh toan chi sé sirc khoé cia thiet bi.

Cong thirc tinh toan chi s6 sirc khoé (CHI) cua thiét bi:

o

CHI = Z Opcipas1 * Wrcipas 1 _Z Ay cip as 2 _Z Ay cip asé 3
k=1 k=1 k=1
*Ghi cha:
- AQkdpdo1 bao gém 4 gié‘tri 1a0;1;2; 3;
- Akcipdo2, Ak cép do 3 ba0 gOm 4 gia triqlé 0;0,5;1;1,5;
- Chiso CH] du’qc tinh trén thar}g diém 10;‘ ’
- n,m,]1atong so hqng muc kiém tra cia lan lugt Cap do 1,’2, 3;
- O kcépdo11a trong sO anh hudng cua cac hang muc thuc Cap do 1.
3.2.5. Buéc 5: Ra quyét dinh SCBD, tinh toan chu ky kiém tra, thir
nghiém tiep theo

3.2.5.1. Xép loai mirc @9 quan trong caa thiét bi.

Y&u cau d tin cay thiét bi M@ ta viéc phan ving

Lop 1 Vung dac biét/nhay cam

Thu d6/quan trung tm
Lop 2

Khu vuc céng nghiép chinh

Thi tran/trung tdm thanh phé/cac khu thuong
Lép 3 mai

Céc trung tdm cong nghiép vira

Céc trung tam cbéng nghiép nho

Lop 4 Chinh quyén dia phuong/cac khu vuc ngoai
thanh

3.2.5.2. Xac dinh hé sé diéu chinh tan suat kiém tra, thir nghiém.

Yéu cu vé d tin Hé s6 diéu chinh tan suat kiém tra, thir nghiém
cay thiét bj Tot Kha Trung binh XAu
Loplva?2 1,00 0,75 0,50 0,25

Lép 3 1,50 1,00 0,75 0,50
Lop 4 2,00 1,50 1,00 0,75

Tan suét kiém tra thir nghiém tiép theo = tin suat chudn x hé sb diéu chinh
tan suat kiém tra, thir nghiém.

Huéng din MC 110kV va 22kV
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3.2.5.3. Ra quyét dinh SCBD.

Mire Piém CHI | Panh gia Cong viéc tiép theo
1 8 < CHI< 10 Tét - DuyA tri tan suat kiém tra, thu
nghi¢m
6<CHI<S§ Kh& |- Tang tan suat kiém tra, thir nghiém
2 . C
4<CHI<6 -I;l':]r;]g - Tang tan suat kiém tra, thtr nghi¢m
3 2<CHI<4 - - Tang tan suat kiém tra, thir nghiém.
-0 < CHI < 2: giam tai, sap )gé'p sua
chira bao dudng hodc thay thé;
4 CHI<2 | Khongdat | - CHI < 0: tich van hanh ngay, thuc
hién sua chira bao dudng hodc thay
thé.

Huéng din MC 110kV va 22kV
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MFM (Maintenance Frequency
Multiplier): Hé s& diéu chinh tan
sudt kiém tra, thir nghiém

—{ Bitdiu )
MFM/Next

8-10 : Duy tri tan suat kiém
Time Interval tra, th& nghiém
v Online 4 -8 : Tang tan sudt kiém tra,
onli thir nghiém
Xay dyngtan | Online |
Panh
> suat chuan cho anh sla cap
40 d6 1 do1 - -
cap do Bat thuong
L . f -
Xay dyng tan | Offline o e Offline
o 2 _ | Banh gia cap
rsuatfhuzin cho 462 0-4:Thychién cac hang muc
cap do 2 OM thir nghiém Tier 2 ngay lap tirc
Hé s6 diéu chinh tan sudt | BAt thudng

kiém tra, thir nghiém

Y

8 - 10: Duy tr tan sudt
kiém tra, thir nghiém

| < 2 :Nghiém trong |

[
|

4 - 8: Tang tan suat kiém
tra, thir nghiém

-
-

Online/Offline

Khi c6 bat thuéng tir cdp do 1, 2 thuc
hién ngay cip d6 3 theo diéu kién

v !

2 -4 : Thiye hign cac hang muc thir
nghiém Tier 3 ngay lap tirc

e < 2:Nghiém trong Bao tri/khi
Danh gid cap
. » phuc/Thay
do3 =
the
8-10 : Duy tri tan suat
kiém tra, th* nghiém Dat/bac bo
Y
2 -8:Tangtansuat kiém -
tra, thir nghiém Ding

Hinh 5 - Luu d0 quy trinh ra quyét dinh SCBD

Huéng din MC 110kV va 22kV
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Piéu 7. DAO CACH LY 110KV

1 Noi dung, trinh tw va phwong phap thwc hién:
1.1 Luwu trinh

Bat dau

h 4

h A

Phaén loai thiét bi

Duy tri tan suat

Phan loai thiét bi

Tot

kiém tra, thw
nghiém

Thay dbi tan suat
kiém tra, thiwr
nghiém theo cot
hanh dong

Stra chira /

£

Kha /
Trung

binh

Danh gia
tinh trang

Xau

thay thé

Fy

h A

Phan tich
FMECA

h A

Xay dung hang
muc kiém tra, thir
nghiém cho timg
thiét bi

¥

Thuwce hién cac
hang muc kiém
tra, thir nghiém

theo 2 cap dé

Hinh 1 — Lwu d quy trinh SCBD theo phwong phap CBM cho DCL 110kV

Huéng dan DCL 110kV
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1.2 Dién giai cac buwéc thuc hién:

1.2.1 Buwéc 1: Thye hién phéan tich loai, anh hwéng, mire do nghiém
trong cuia cac hu hong (phan tich FMECA)

1.2.2 Phan tich cac loai hu héng d6i véi dao cach ly 110 kV
Théng ké cac loai hu hong (FM) ddi véi dao cach ly 110 kV.

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

Xéc dinh c&c anh hudéng cia hu hong dén dao cach ly 110 kV.

Xac dinh nguyén nhan gay cac hu hong.

Xéc dinh cac co ché dan dén hu hong.

123 Xac dinh cac phwong phap kiém tra, thir nghiém dé
phat hién hu hong.

Phuong phap kiém tra thir nghiém

Kha nang phat hién

(xem chi tiét tai bang FMECA)

1 | Kiém tra ngoai quan

2 | Kiém tra nhiét do

3 | PD Ultrasonic

4 | Kiém tra ngoai quan

5 | Pién tra cach dién (IR)
6 | Dién tro tiép xuc (IR)
7 | Phan tich dong co

1.24 Thanh lap bang FMECA.

CAu tric mot bang FMECA hoan chinh bao gém cac thanh phan nhu sau:

Loai Anh Hanh Tan
: hwong | Nguyén nhdn | Co ché hw | Cac hang muc thir n £
No hw - - X oA Py dong suat
. cua hw hu hong hong nghiém / kiém tra | .z ° . .
héng R ’ kien nghi | (thang)
hong
T Kiém tra nhiét do Kiém tra
Hu Mbi ndi phat cic diém tiép xtc, | ! S 3
7 nhiét do tiep | | cac diém déu day... L de
hor}g Gay phat | Xic xau, do T!ep );]u’C —
1 rIrllgil nhiét dan leét luo?g thi )riﬁlijé’t Fr)ng': Kiém tra dién tro Et)rgfilgn 36
21| dénswcd | €Ong hodc do | TS tiép xtc tep
tiep chat lugng vat | Nol Xuc
xue EI' théét b} Kiém tra ngoai | Kidm tra 1
oac do qua quan ngoai

Huéng dan DCL 110kV
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Loai Anh Hanh Tin
No| hu hwong | Nguyén nhan | Co ché hw | Cac hang muc thi don suit
- cua huw hu héng hong nghiém / kiém tra | .z ° 5 ,
héng héng ; kién nghi | (thang)
tai quan
Kiém tra
I ) ngoai 1
Kiém tra tai qua quan
DS
Kiém tra 3
nhiét do
Kiém tra hién
tuong phql?g dl?n Ultrasonic
do suy giam, lao . 3
.y . . | Detection
Hu . . hoa cach dién, bui
he Phéng Suy giam Am
(,)nﬁ dién cach | cach dién cac ‘ 7
dga ch dién gdy | st DS do chat | c4ch dien | Ki€ém tra bé mat | Kiém tra
1@518suf su ¢ lugng vat tu | gyy giéin str, cac vét phong | ngoai 1
2 thict bi din dén | dién, su nut, mé... quan
phong dién _ _ i
s Tht nghiém dién Eg S;iﬁ 36
tré cach dién DS DA
dién
Moi  truong Lién két dien uo | oM IR
bén ngoai dat £
quan
Van hanh dong mo
khi bao tri bang
dién, bang tay, céac
lién dong, mach
Hu nhi thtr, nguon AC, B
héng , DCE 3 Kiém ‘Fra
khac Thao tac | Kiém tra luc siét, ngoai 36
o dong m& | 10 xo tai cac ngam | quan (co
E(VhlAdu' khong thanh | Kiém tra cac tiép | cat dién)
ong R cong, bi ket | diém chinh, tiép
thao DS khong | i hong co co khi, cac | diém dap hd quang
tac thao tac khi . " 2 \ &
3 dbne cit ngam  tiep | BO xung dau mg0,
dugc, dugorc xuc vao | C&c banh rang, truc
mf’tﬁr) j khong hét... | truyén dong...
an . —
den &l & stra chita nim
van bi
hanh Kiém tra  bén
ngoéi, kiém tra tu | Kiém tra
dieu khién, CB, ngoai 1
domino, dién tré guan
Suoi.
Hu hong cach | Pién  trd | Tha  cach  dién | Do dién 36

Huéng dan DCL 110kV
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Loai Anh Hanh Tin
: hwong | Nguyén nhan | Co ché hw | Cac hang muc thi n £
No hw - - - ‘n . X dong suat
- cua hw hw hong hong nghiém / kiém tra | .z . .
héng ) ; kién nghi | (thang)
hong
dién cudn day | cach  dién | cudon day dong md, | tr¢ cach
dong, mé dao, | cac cudn day | motor dién
motor dong, md,
motor Suy
giam

1.2.5 Budc 2: Hang muc va tin suét thi nghiém

Hang muc kiém tra,

Cit dién/Khong

thir nghiém it dién Tén suat SCBD Thuc hién

Cap do 1

Kiém tra ngoai quan Khoéng cat dién 3 thang QLVH

Kiém tra nhiét o Khong cat dién 3 thang QLVH

PD Ultrasonic Khong cit dién 3 thang QLVH
Cap d6 2

Kiém tra ngoai quan Cit dién 36 thang QLVH/BVTN

bién tro cach dién (IR) Cit dién 36 thang PDVTN

Pién tro tiép xuc (IR) Cit dién 36 thang DVTN

Phan tich dong co Cit dién 36 thang DVTN

1.2.6  Budec 3: Thue hién cic hang muc do kiém theo tirng cip dd va
kiém tra cac tiéu chi danh gia

1.2.6.1 Cap dd 1
1.2.6.1.1

Kiém tra ngoai quang / bao tri

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;
— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB.

a) Kiém tra ngoai quan (khdong cit dién)

ban;

qua nhiét;

Huéng dan DCL 110kV

Lam sach 15 théng gi6 (néu co);
Kiem tra tu dieu khién dong co c6 kin va chot khoa diing cach khong;
Kiém tra tiep diém chinh cé bi 1éch hoac bi chuyén mau do cé hién tuong

Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam

Kiém tra ro ri dau md & dé cach dién va banh ring dong co;
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Kiém tra cac day ndi dat caa dao cach ly c6 dugc két ndi tt voi tiép dia
tram;
Kiém tra ludi tiép dia (néu ca).

b) Kiém tra ngoai quan (cat dién)

Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua cac
TCT;

Tham khao thém cac hang muc kiém tra, dinh ky caa TNB

Kiém tra tu diéu khién cua dong co: Kiém tra dién trg siy; Kiém tra MCB
Kiém tra dinh ky tiép xuc chinh: bulong va dai ¢ (siét chat khdng?); tinh
trang gi va do dan hoi 10 xo cua tiép diém (Female); tinh trang an mon, vét
rd cua tiép diém dang (fingers) va lam sach néu can; Kiém tra dong cat
dong thoi ludi dao 3 pha.

Kiém tra co ché van hanh va chitc nang: tinh trang van hanh cua cac lién
két, thanh va don bay dam bao méi néi duoc giir chat; Boi tron 6 truc
bang loai m& thich hop cho cac 6 truc khong kin; Tra m& cac diém xoay
va ban 18; Tra m& cho céc tiép diém phy; Kiém tra van hanh cua khéa lién
dong; Kiém tra van hanh cta motor va cac khoa lién dong; Kiém tra hop
truyén dong

Bao tri, dai tu giira vong doi:

Thuc hién theo khuyén cao nha san xuét, d& xuat caa TNB: (1) Thay thé
ngam cach di¢n cuc may cit; (2) Quéan lai cao su non hop sb (neu yéu
cau); (3) Thay thé tiép diém phy; (4) Son (son chéng gi); (5) Tra dau m&

1.2.6.1.2 Kiém tra nhiét do

Két qua Tinh trang Action
AT <5°C - Binh thuong. Duy tri tan sudt SCBD chuén
0 < 2 . ) p £ \ ;
°°C <OéT =10 Khéa biéu chinh tan suat thanh 02 thang
0 < \ \ ,
10°C <0€ T=20 Trung binh | Bicu chinh tan suat thanh 01 thang
Kiém tra va sta chita: Kiém tra méi ndi
kém; tiép xtc khong tot cua ludi dao do
0 ! 7 7.
20°C < AT ludi dao bi 1éch hoac vi tri tiép xdc bi doi
mau do c0 hién tugng qué nhiét.
*Ghi chu:

- Thuc hién quét nhiér dé dau cosse va than siz
- AT = So sanh nhiét do giira 3 pha
- Chi ap dung cho DCL ngoai troi.

Huéng dan DCL 110kV
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- DCL trong hé thong GIS duwoc déanh gid dong bé véi hé thong GIS.
1.2.6.1.3 PD Ultrasonic
a. Ultrasonic Scanning- Arcing/Tracking

Két qua
Hanh dong

dB Tinh trang
<0dB Dicu kién van hanh binh thuong (khong c6

0 dB Kha PD). Tiep tuc theo ddi theo tan suat chuan

1dB Murc danh gia nghjém trong, khu vuc 16i dugc

LdB coi la co tinh chat nghiém trong. Thuc hién
>

sua chira

Ghi chii: Nguéng ddnh gid phu thuéc vao hiéu/ching loai ciia thiét bi do.
b. Ultrasonic Scanning - Corona

Két qua
Hanh dong
dB Tinh trang
. Binh thuong. Duy tri tan suat SCBD chuan

1-3dB Kha
4-6 dB Trung binh | Mtrc danh gié nghiém trong, khu vuc 16i duogc

coi la co tinh chat nghiém trong. Thuc hién
>6 dB stra chira

Ghi chii: Nguong danh gid phu thuée vao hiéu/ching loai cia thiét bi do.
1.2.6.2 Cap a6 2
1.26.2.1 Dién tré cach dién

Két qua Tinh trang Hanh déng

1000 MQ < IR Duy tri tan suat kiém tra chuan

Phdi hop véi cac hang muc
khac d€ danh gia trudc khi sura
chira/thay the

IR< 1000 MQ

* Ghi chu: st dung muc dién ap 2500V
1.2.6.2.2 Pién tré tiép xic
Két qua

(Dién trotiep xic so | Tinn
sanh vai bién ban xuat
xuongl thiét bi méilgiza
3 pha)

trang Hanh dong

Huéng dan DCL 110kV




51

Két qua
(Dientrotiep xacso | Tinh ‘ A
sanh véi bién ban xuat | ¢rang Hanh dong
xuwong/ thiet bi mai/giza )
3 pha)
%AR| < 10 Dicu kién van hanh binh thuong. Duy tri
° tan suat kiém tra chuan

Tan suét cua hang muc do buc xa nhiét va
PD Ultrasound diéu chinh thanh 2 thang

Tan suat cua hang muc do buc xa nhiét va
20 < |%AR]| < 30 Trung | pp Ultrasound diéu chinh thanh 1 thang

Sap xép. ké hoach stra chira/thay thé

%AR]| > 30 - Stra chira/thay thé

* Ghi chii: Trude khi do can phai xir 1y tiép diém (vé sinh, lam sach tiép diém)
1.2.6.2.3 Phéan tich dong co

Co thé kiem tra va danh gia dién tro cach dién hodc phan tich dong khoi dong

cua dong co dé danh gia tinh trang.

10 < |%AR| < 20 Kha

Két qua Tinh trang Hanh dong

Duy tri tan suat sta chira bao

IR >2 MQ 2
dudng

IR <2 MQ Stra chira/thay thé

* Ghi cht: st dung murc dién ap 500V

Huéng dan DCL 110kV
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Diéu 8. Bién dién ap 110KV, 22kV trong TBA 110kV

1 N@i dung, trinh tw va phwong phap thuc hién:
1.1 Luu trinh

Bat dau

h 4

h 4

Phan loai thiét bi

Duy tri tan suat
kiém tra, thi
nghiém

Y

Phén loai thiét bi

Tot

Thay d6i tan suat
kiém tra, thir
nghiém theo cot
hanh dong

Sitra chira /
thay the

Kha /
Trung
binh

Xau

DPanh gia
tinh trang

h

Phan tich
FMECA

h

Xay dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h

Thuwc hién cac
hang muc kiém
tra, thi nghiém

theo 2 cap dé

Hinh 1 — Luu d6 quy trinh SCBD theo phuong phap CBM cho VT trong

tram bién ap

1.2 Dién giai cac bwéc thuc hién:

1.2.1 Bwée 1: Thue hién phan tich loai, anh hwéng, mirc do nghiém trong
cia cac hu hong (phan tich FMECA)

1.2.1.1 Phan tich cac loai hw héng ddi véi bién dién ap 110 kV

- Thong ké cac loai hu hong (FM) doi vai bién dién 4p 110 kV va 22kV
trong tram biéen 4p 110kV.

Huéng dan VT trong TBA 110KV




53

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

Xac dinh c4c anh huéng cua hu hong dén bién dién 4p 110 kV va 22kV
trong tram biéen p 110kV.

Xac dinh nguyén nhan gay cac hu hong.
Xéc dinh cac co ché dan dén hu hong.

1.2.1.2 Xac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu

hong.

Phwong phap kiém tra thir nghiém

Kha ning phat hién (xem
chi tiét tai bang FMECA)

1 | Kiém tra ngoai quan

2 | Kiém tra nhiét do

3 | PD Ultrasonic

4 | Kiém tra ngoai quan

5 | Pién tré cach dién (IR)

6 | Tiso bién

7 | bién tré cudn day

8 | bién dung va ton hao dién moi
9 | bac tinh tir hba

Huéng dan VT trong TBA 110KV




1.2.1.3 Thanh lap bang FMECA.

CAu tric mot bang FMECA hoan chinh bao gom cac thanh phan nhu sau:
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2 . A Cac hang \ A
Loai hw Anlz huong NgAuyen Co ché muc thw AHanr.]; TaAn
No > cua hw nhan hw . MR dong kién | suat
hong R ., hu héng | nghiém / . .
hong hong Kidm tra nghi (thang)
Kiém tra 7
Hu hong | nhiét do Kiém tra 3
Hu hén Huhong | Tiép xuc | cach dign | cdcdiém | nhiét do
1| U PON2 | méindidau | xAu, cht | dindén | dau day..
moi noi dau : . .
cosse VT | luong thi | phong | Quan sat bé ,7
cosse VT A ) A . n A Kiém tra
gay su €O cong | dién gay | mjt cc co )
sweo | chukim | TS 1
loai quan
Kiém tra
hién tuong
phong dién
do suy PD 3
giam, lao | Ultrasonic
hoa céch
dién, bui
am...
Gia hoa Kiém tra bé q
2 Hu hong Phong dién | cach dién Phong me:}t sfr,rcéc Kiém tra
cachdién | cach dién dignbé | vétphong ngoai 1
VT gay sur co mat dién, st quan
nut, mé...
Thu
nghiém bo dién
dién tro tré cach 36
cach dién dién
PT
Moi Lienkér | oM 8
truong dién tro dét £0¢
quan 1
. - ... | L8o hoa Tu bi
fluhong I Sailechdién | o gian | gqnh | Dodiéen | Bodién
diéndung tu | 4p daura AR
3 AR 4 , \ quéa nhiét | thung, dung tu dung C1/ 36
phanap C1/ | anh huéng Ao L2 han 4
Co dén va bé mat | lamgia | Phanap C2
én van \ o
ban cuc | tridién

Huéng dan VT trong TBA 110KV
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2 . A Cac hang \ A
Loai hw Anlz huong NgAuyen Co ché muc thw AHanr.]; TaAn
No > cua hw nhan hw . MR dong kién | suat
hong - » hu héng | nghiém / : . .
hoéng hoéng Kifm tra nghi (thang)
Ghi chu: doi hanh cua tu dung
voi VT 110 tang
kV dang tu
. 2 Do
Kiém tra
\ Ita ¢
Phan Tandelta taligf(t\é; © 36
cudn day | Gid tri —
trong dau do Kiém tra »
bi 4m tandelta be.n;ngoal, Kiém tra
x4m ting cao Aklem.tra’ ngoai, 36
nhap day nhi thtr, | quan (cat
' CB, dién)
domino ...
Mach tur Po ty sb Po ty sb 36
30 hda, | Mach tur bién bién
saisoti | 3o hoa
4 1 - - , A i A X A v A
Mach :cu: bi Sai ti sé s0 bien dE}n d’en Kidm tra Do dién
hu héng tang cao; | turhoa trd mot
A A sy | tinh lién tuc A 36
Cudn day Cao gay 30 dav chiéu cudn
chgp | sailéch | cuencay day
vong
1.2.2 Bwéc 2: Hang muc va tan suit thi nghiém
Tan suat SCBD (thang)
y Cit CVT VT T
Hang muc kiem tra, | g.o ienong | 110KV 110kV IVT 22 |  Thuc hién
thir nghiém : 110kVv
' cat dign (ngoai (ngoai GIS) kv
troi) troi)
Cip do 1
Kiém tra ngoai quan Khong cat 3 3 3 3 QLVH
dién
Kiém tra nhiét dé Khong cat 3 3 3 3 QLVH
dién
PD Ultralsonic Khong cat 3 3 3 3 QLVH
dién
Po dién 4p thit cAp thi”é%]cat 3 3 3 3 QLVH

Huéng dan VT trong TBA 110KV
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Tan suit SCBD (thang)
» cit CVT IVT -
Hang muc KiEm tra, | giakhang | 110KV 110kV | J10ky | IVT 22 | Thuc hign
thir nghiém Lo ain .- "
cat dién (ngoai (ngodi | ) kv
troi) troi)
Cap d¢ 2
7 Cit dién
Kiém tra ngoai quan 36 36 36 36 QLVH/BVTN
, _ Cit dién
bién tré cach dién 36 36 36 36 DVTN
Ti s6 bién Cat dién 36 36 36 36 DVTN
bién tro cuon day Cit dién 36 36 36 36 DVTN
Do t6n hao dién moi Cat dién 36 36 N/A N/A DVTN
Po dién dung Cat dién 36 N/A N/A N/A | QLVH/DVIN

1.2.3 Bwéc 3: Thue hién cac hang muc do kiém theo tirng cap do va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap @o 1

1.23.11 Kiém tra ngoai quan / bao tri

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;
— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB
Kiém tra ngoai quan (khong cat dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua cac
TCT,

— Tham khao thém cac hang muc kiém tra, dinh ky cia TNB: Kiém tra muc
dau; Kiém tra ro ri dau; Kiém tra ran nat, bam ban cua bé mat cach dién.

Kiém tra ngoai quan (cit dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cuta cac
TCT,

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB: Kiém tra dn
mon va do kin cua hop dau néi thir cap; Kiém tra sy gian no nhiét; Kiém
tra thiét bi gisi han dién ap (néu c6 thé).

Huéng dan VT trong TBA 110KV




1.2.3.1.2  Kiém tra nhiét do
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Két qua Tinh trang Action

AT <5°C - Binh thuong. Duy tri tan sudt SCBD chun
0 < N R .

PO Ar=10 T Kha | bidu chinh thn sudt thanh 02
0 < N R .

10°c <oé T=20 biéu chinh tan suat thanh 01
20 9C < AT K,IerTl tra va stra chira: Kiem tra moi noi

kém; tiép xuc khong tot
*Ghi chu:

- Thuee hién quét nhiér dg dau cosse va than si

- AT = So sanh nhiét do gia 3 pha

- Chi ap dung cho VT ngoai troi.

- VT trong hé théng GIS dwoe danh gid dong bé véi hé thong GIS.
- VT trong tii hop bé dwege danh gid dong bé Véi ca ti.

1.2.3.1.3 PD Ultrasonic

a. Ultrasonic Scanning- Arcing/Tracking

Két qua (dB) Tinh trang

Hanh dong va khuyén céo

Khéng phat hién
PD

Phat hién PD vai
cuong do nho

Binh thuong. Duy tri tan suat SCBD
chuan.

Phat hién PD vai
cuong do 16n

Phat hién PD VoI
cuong do rat Ion

Mtre dénh gia nghiém trong, khu vuc
161 dugc coi la o tinh chat nghiém
trong. Thuc hién stra chira

*Ghi chu:

- Nguong danh gid phu thuge vao hiéu/ching logi cua thiét bi do

- Chi ap dung cho VT ngodi troi. VT trong hé thong GIS dwoc danh gid dong

bé véi hé thang GIS

b. Ultrasonic Scanning -—Corona

Huéng dan VT trong TBA 110KV
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Két qua (dB) Tinh trang | Hanh ddng va khuyén céo

Khéng phat hién
PD

Phét hién PD véi
cuong do nhé
Phét hién PD véi
cuong do 16n

Binh thuong. Duy tri tan suat SCBD
chuan.

Mtre danh gia nghiém trong, khu vuc
L » 16i dugc coi la co tinh chat nghiém
Phat hién PD voi trong. Thuc hién sira chira.

cuong do rat 16n

*Ghi cha:
- Nguong danh gid phu thuge vao hiéu/ching logi cua thiét bi do

- Chi ap dung cho VT ngoai troi. VT trong hé thong GIS duoc danh gid dong
bo voi hé thong GIS

1.2.3.2 Cap @9 2
12321 Dién tré cach dién

» CVT
Két qua Tinh trang Hanh dong
S0MQ<IR_H Binh thwong. Duy tri tan sut kiém tra
Va2 MQ<IR L chuan.
H <50 MQ .
Stra chira hoac thay the
hoac IR_L <2 MQ

> IVT

Tinh

trang Hanh dong

Két qua

1.200 MQ <IR H
va2 MQ<IR_L
IR H<1.200 MQ
hoac IR_L <2 MQ

Binh thuong. Duy tri tan suat kiem
tra chuan.

Stra chita hoic thay thé

Huéng dan VT trong TBA 110KV
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1.2.322  Tiso bién
Két qua Tinh trang Hanh dong
1% AK| < 0.3 Binh thuong. Duy tri tan suat kiém tra

chuan.

0.3 <|%Ak| < 0.5

Trung binh

Theo ddi. Tang tan suat kiém tra.

% Ak|> 0.5

Stra chita hoic thay thé

Ghi chi: % Ak = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha san xudt

1.2.3.2.3  Dién tré cuon day
Két qua Tinh trang Hanh déng
%AR| <2 E;Egnt.hudng. Duy tri tan suat kiém tra
2 <|%AR| <3 Theo di. Tang tan suat kiém tra.
% |%AR| > 3 Stra chita hoic thay thé

Ghi chd: % 4R = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha san xudt

1.2.3.24
a) Trong truong hop khéng tach duoc khéi dién tir (EMU)

Ton hao dién moi

Két qua Tinh trang Hanh déng
% tan § < 0.8 Bm}Xl thuong. Duy tri tan suat kiém tra
chuan.
08<%tan 8<1.5 | Trung binh | Theo d&i. Tang tan suat kiém tra.
% tan &> 1.5 ‘ Sura chira hoic thay thé.

b) Trong truong hop tach duoc khéi dién tir (EMU)

Két qua Tinh trang Hanh déng
% tan 5 < 0.4 ?ﬁﬁgnthuong. Duy tri tan suat kiém tra
0.4<%tan 8 <0.8 | Trung binh | Theo d&i. Tang tan suat kiém tra.
% tan & > 0.8 ‘ Stra chira hoac thay thé

Huéng dan VT trong TBA 110KV
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1.2.3.25 Do dién dung

Két qua Mirc danh gia Hanh déng

AC < +10% va
AC >-5%

Binh thuong. Duy tri tin suat kiém tra
chuan

AC >+10%
hoac

AC <-5%

Stra chira hoic thay thé

Ghi cha:
- Hang muc chi &p dung cho VT dang tu (CVT)

- AC = [(Creasured — Cref)/Cre]*100(Cre« = gia trj trén nameplate hogc gia
tri theo khuyén nghj cia nha san xudat)

Huéng dan VT trong TBA 110KV
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Piéu 9. Bién dong dién 110KV, 22kV trong TBA 110kV

1 N@i dung, trinh tw va phwong phap thuc hién:

1.1 Luwu trinh

Bat dau

¥

h 4

Phan loai thiét bi

Phan loai thiét bi

Duy tri tan suat
kiém tra, thi
nghiém

Tot

£

Thay d6i tan suat
kiém tra, thir
nghiém theo cot
hanh dong

Kha /
Trung
binh

Sitra chira /
thay the

Xau

DPanh gia
tinh trang

h 4

Phan tich
FMECA

h 4

Xay dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h 4

Thuwc hién cac
hang muc kiém
tra, thir nghiém

theo 2 cdp a6

Hinh 1 — Lwu dé quy trinh SCBD theo phuong phap CBM cho CT trong

Hudng dan CT trong TBA 110kV

tram bién ap
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1.2 Dién giai cac buéc thuc hién:

1.2.1 Bwdc 1: Thuwe hién phéan tich loai, &nh hwéng, mirc d¢ nghiém trong

cua cac hu héng (phan tich FMECA)

1.2.1.1 Phan tich cac loai hw héng ddi véi bién dong dién 110 kV

Théng ké c4c loai hu hong (FM) ddi véi bién dong dién 110 kV va 22kV
trong tram bién ap 110kV.

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

Xac dinh cac anh huong cua hu hong dén bién dong dién 110 kV va 22kV
trong tram bién ap 110kV.

Xéc dinh nguyén nhan gay cac hu hong.

Xéc dinh cac co ché dan dén hu hong.

1.2.1.2 Xac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu

hong.

Phuong phap kiém tra thir nghiém

Kha ning phat hién (xem chi tiét
tai bang FMECA)

1 | Kiém tra ngoai quan

2 | Kiém tra nhiét d6

3 | PD Ultrasonic

4 | Kiém tra ngoai quan

5 | biéntré cach dién (IR)

6 | Tiso bién

7 | bién tro cuon day

8 | bién dung va tén hao dién moi
9 | bactinh ti hda

Hudng dan CT trong TBA 110kV




1.2.1.3 Thanh 13p bang FMECA.
CAu tric mot bang FMECA hoan chinh bao gom cac thanh phan nhu sau:
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Anh A Cac hang N A
. » Nguyén £ R Hanh Tan
Loai hw huwdéng A Co ché hu muc thw n A
No 5 . nhan hw . A dong suat
hong cua hw hén hong nghiém / kién nghi | (thang)
héng g kiém tra g
Nhanh hoac Kiém tra
\ Hu hong Céac diém cham‘t.u t.u nhl.eit do f ac Kle-in tr? 3
Hu hong LA % . | theo thoi gian, | diém dau nhiét do
1 L. A moi1 noi noi CT va ne an DR A
moi noi A ™ nhiét do diém day...
A dau cosse day dan A
dau cosse A Y dau cosse so - —
cT CTgadysu | khong tot, giita cdc pha | Quansitbeé | Kiem tra
Co phat nhiét. Vva cac CT mit cac co ngoai 1
Kiém tra
hién tuong
phong dién
do suy Ultrasonic 3
giam, lao | Detection
hoé cach
dién, bui
Suy giam am...
cach dién Kiém tra bé
cac sa CT mat su, cac | Kiém tra
vet phong ngoai 1
dién, st nut, qguan
Huhéng | ,nond Muc cach dien | M-
, L dién cach ., A - I
2 | cach dién AR suy giam gay | Tht nghiém A
dién gay , . A Do dién
CT X ra phéng dién dién tro .
su co , A trd cach 36
cach di¢én dién
CT i
Kiém tra
ngoai
quan
Lién ket (kiem tra 1
. dién tr& dat | thong so
Mo truong do dién
tro noi
dat tram)
Kiém tra Po 36
tandelta tandelta
3 | Machtr | Sajlechty | Machtirlio | Machtirlao | DPotysd | Dotysd | oo
hu hong s0 bién hoa, sai sO | hoa dan dén tur bién bién

Hudng dan CT trong TBA 110kV
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Anh A Cac hang \ A
. X Nguyén x L Hanh Tan
Loai hw huwong A Co ché hw muc thwr n £
No > - nhan hw ) ‘A dong suat
hong cua hw hén hong nghiém / Kién nohi (thang)
hong g kiém tra gt g
anh huon ti SO bien hoa cao ga 2 Dbo dién
£ Ag < .Agy Kiém tra A
dén van tang cao; sai léch 1 e tro mot
\ NP tinh lién tuc 2 36
hanh cudn day A 1A chiéu
N cudn day NRPA
chap vong cudn day
.2 Do dac
Kiém tra 1
\ tinh tu 36
mach tur .
hoa
Hl{ hong Qua nhiét cuc Iflem tr\a{ Kiém tra
Hu hon phan  co, bd, dong su cb bén ngoal, ngoai
4 . & | diu cose, | L&ohoda %> CONE SU €O 1 1idm tra day goal 36
khac Lz o1 qua CT 16n, e quan (co
dau noi nhi . n nhi thir, CB, L oo
) thuong xuyén . cat di¢n)
thu domino ...

Hudng dan CT trong TBA 110kV
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1.2.2 Bwéc 2: Hang muc va tin suit thi nghiém

Hang muc kiém tra, | Citdién/Khong | 30 ¢ 16 scBD | Thyc hién
thir nghiém cat dién
Cap dp 1
Kiém tra ngoai quan | Khéng cit dién 3 thang QLVH
Kiém tra nhiét do Khong cat dién 3 thang QLVH
PD Ultralsonic Khoéng cat dién 3 thang QLVH
Cap dd 2
Kiém tra ngoai quan Cat dién 36 thang QLVH/DVTN
bién tr cach dién Cit dién 36 thang DVTN
Ti s6 bién Cit dién 36 thang DVTN
Dién tro cuon day Cit dién 36 thang DVTN
ﬁa‘; ?1112?] fr']‘g:g VAN | ot dien 36 thang PVTN
Dic tinh tir hoa Cat dién 36 thang DVTN

Hudng dan CT trong TBA 110kV
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1.2.3 Bwéc 3: Thue hién cac hang muc do kiém theo tirng cap do va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap dop 1

1.231.1 Kiém tra ngoai quan / bao tri

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua cac
EVN SPC, EVN;
— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB
Kiém tra ngoai quan (khdng cit dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cia TNB: Kiém tra mac
dau; Kiém tra ro ri dau; Kiém tra ran nat, bam ban cua bé mit cach dién;
Kiém tra nameplate dé dam bao doc duoc thong so; Kiém tra cac méi noi.

Kiém tra ngoai quan (cit dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc Kiém tra, dinh ky cua TNB: Kiém tra in
mon va do kin caa hop dau néi thu cap; Kiém tra méi ndi; Kiém tra tap

noi dat
1.2.3.1.2  Kiém tra nhiét do
Két qua Tinh trang Action
AT <5°C Blnfxl thuong. Duy tri tan suat SCBD
chuan
0 < \ \ ,
>°C <oéT =10 bicu chinh tan suat thanh 02 thang
0 < \ \ ,
10°¢ <0§ T=20 bicu chinh tan suat thanh 01 thang
Kiém tra va sta chita: Kiém tra méi noi
kém:; tiép xuc khéng tét cua ludi dao do
(o] ! ’ 2.
20°C<AT ludi dao bi lach hodc vi tri tiép xdc bi doi
mau do c6 hién tuong qué nhiét.
*Ghi cha:

- Thuee hién quét nhiér dg dau cosse va than si

- AT = So sanh nhiét do gia 3 pha

- Chi ap dung cho CT ngoai troi.

- CT trong hé thong GIS duoc danh gid dong bé véi hé thong GIS.
- CT trong tii hop b dwoc danh gid dong bé véi cd ti.

Hudng dan CT trong TBA 110kV



1.2.3.1.3 PD Ultrasonic
a. Ultrasonic Scanning- Arcing/Tracking

Két qua (dB) Tinh trang | Hanh ddng va khuyén céo

Khéng phat hién PD

Phat hién PD vai
cuong do nho

Kha
Phét hién PD véi
cuong do lon
Phat hi¢n PD véi
cuong do rat lon

*Ghi chu:
- Nguong danh gia phu thugc vao higu/chung logi cua thiet bi do

- Chi ép dung cho CT ngoui troi. CT trong hé thong GIS dugc danh gid dong
bo voi hé thong GIS

b. Ultrasonic Scanning - Corona

Binh thuong. Duy tri tan suat
SCBD chuan.

Muc danh gia nghiém trong, khu
vuc 161 duoc coi la co tinh chat
nghiém trong. Thuc hién sua chira

Két qua (dB) Tinh trang | Hanh ddng va khuyén céo

Khéng phat hién
PD

Phat hién PD vai
cuong do nho
Phét hién PD véi
cuong do lon

Binh thuong. Duy tri tan suat
SCBD chuan.

Muce danh gia nghiém trong, khu
L » vuc loi dugc coi la c6 tinh chat
Phat hién PD véi nghiém trong. Thuc hién sira chira

cudng do rat 16n

*Ghi cha:
- Nguong danh gid phu thugc vao hiéu/ching logi cua thiét bi do

- Chi ép dung cho CT ngodi troi. CT trong hé thong GIS dugc danh gid dong
bo voi hé thong GIS

Huéng dan CT trong TBA 110kV
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1.2.3.2 Cap d$ 2
1.23.2.1  Dién tré cach dién
Két qua Tinh trang Hanh dong

1.200MQ<IR H

va2 MQ<IR L
IR_H < 1.200 MQ
hoac IR_L <2 MQ
1.2.3.22  Tiso bién
Két qua Tinh trang Hanh dong

Binh thuong. Duy tri tin suét
kiém tra chuan.

Stra chita hoic thay thé

Binh thuong. Duy tri tan suét
kiem tra chuan.

0.3 <|%Ak| < 0.5 Trung binh | Theo ddi. Tang tan suat kiém tra.
|% AK| > 0.5 Stra chira hoac thay thé

1% Ak| < 0.3

Ghi chd: % 4k = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha sdn xudt

1.2.3.2.3  Dién tré cugn day

Két qua Tinh trang Hanh déng

Binh thuong. Duy tri tan suat
kiem tra chuan.

2 <|%AR| <3 Trung binh | Theo doi. Tang tan suat kiém tra.
% |%AR| >3

%AR| <2

Sira chira hoac thay thé

Ghi chi: % AR = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khao nha sdn xuat

1.2.3.24  Ton hao dién moi

Két qua Tinh trang Hanh déng

Binh thuong. Duy tri tin suét
kiém tra chuan.

0.5<%tan d < 1 Trung binh | Theo doi. Tang tan suat kiém tra.
% tan & > 1 Sira chira hoac thay thé.
Ghi ch: Hang myuc chi &p dung cho cdp dién ap 110 kV tro 1én

% tan 6 < 0.5

Hudng dan CT trong TBA 110kV



69

1.2.3.25  Kiém tra dic tinh tir hda

Murec danh
gia

Két qua Hanh déng

Binh thuong. Duy tri tan suat

Binh thuong kiém tra chuan

Co 1ap cuon day bi chap vong
(néu con core dy phong). Thuc
hién stra chita hoac thay thé
ngay.

Phét hién chap vong

Huéng dan CT trong TBA 110kV



Piéu 10. Chéng sét van 110kV, 22kV trong TBA 110kV

1 Noi dung, trinh tw va phwong phap thwc hién:
1.1 Luu trinh

70

Bat dan

h 4

Y

Phén loai thiét bi

Duy tri tan suat
kiém tra, thi
nghiém

Phén loai thiét bi

Tét

A

Thay doi tAn suAt
kiém tra, thw
nghiém theo cot
hanh dong

Stra chira /
thay the

Kha /
Trung

binh

Xau

DPanh gia
tinh trang

Y

h 4

Phan tich
FMECA

h 4

Xay dung hang
muc kiém tra, thi
nghiém cho tirng
thiét bi

h 4

Thwre hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap dé

Hinh 1 — Luu dé quy trinh SCBD theo phuong phap CBM cho chong sét
trong tram bién ap

Huéng didn CSV 110kV, 22kV trong TBA 110kV
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1.2 Dién giai cac buéc thuc hién:

1.2.1 Bwdc 1: Thuwe hién phéan tich loai, &nh hwéng, mirc d¢ nghiém trong

cua cac hu héng (phan tich FMECA)

1.2.1.1 Phan tich cac loai hw héng ddi véi chong sét 110 KV

Théng ké cac loai hu hong (FM) ddi véi chdng sét 110 kV va 22kV trong
tram bién ap 110kV.

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

Xac dinh c4c anh huong cua hu hong dén chong sét 110 kV va 22kV
trong tram bien ap 110kV.

Xéc dinh nguyén nhan gay cac hu hong.

Xéc dinh cac co ché dan dén hu hong.

1.2.1.2 Xac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu

hong.

Phuong phap Kiém tra thir nghiém

Kha ning phat hi¢n (xem
chi tict tai bang FMECA)

1 | Kiém tra ngoai quan

2 | Kiém tra nhiét do

3 | PD Ultrasonic

4 | Do dong ro dién tro (online)

5 | Dbiéntré cach dién (IR)

6 | Do ton hao

7 | Kiém tra bo dém sét

8 | Thu nghiém dién 4p maot chiéu ting cao

Huéng didn CSV 110kV, 22kV trong TBA 110kV



1.2.1.3 Thanh lap bang FMECA.

CAu tric mot bang FMECA hoan chinh bao gdm cac thanh phan nhu sau:
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. Anh A A %« | Cac hang muc Hanh Tan
Loai hw . . Nguyén nhan Co che Lot n S X
No hén hwéng cua hu hén he hén thir nghi€ém / | dong kién suat
& hw hong g & ki€ém tra nghi (thang)
Moi noi phat Kiém tra nhiét
. nhiét do tiép | Tiep xuc |d0 cac diém | Kiém tra
. Hu hong , X x x| Lk S . oy aA 3
Hu hong L. 4 xuc xau, do |xau dan | tiép xuc, cac nhiét do
1 X: A <X moi ndi X | 4k . R 2k s
moi noi dau | . ~. | chat lugng thi | dén phat | diém dau day...
dau LA gay | . < A % . X
cosse £ cong hodc do | nhiét moi | Quan sat bé .2
su Co £ R . o z Kiém tra
chat lugng vat | noi mat cic co cau neoai quan 3
tur thiét bi kim loai LA goatq
Kiém tra hién
tuong  phong
dién do suy | Ultrasonic
o ~ f : 3
giam, lao hoa | Detection
cach dién, bui
am...
Kiém tra bé
, , n t: Ach mat s, cac vét | Kiém tra
Hu  hong | Phong dién S.uAy glam cac . , P A . 3
, i n , A dién cac LA Mitrc cach | phong dién, st | ngoai quan
cach  dién | cach dién A A ,
A dién bi | nit, mé...
LA LA gay su i , .
£ suy giam | Tht  nghiém A
co A n Lo, Do dién tro
gay ra | dién tré cach . A 36
A o cach dién
phong dién LA
dién Kiém tra ton
A ~. | Do warr
2 hao dién mdi loss TC 36
tandelta LA
Kiém tra
ngoai quan
: Lién két dién | (kiém tra
Moi truon o 2k i A z 3
g tro dat thong s6 do
dién tré noi
dat tram)
Van hanh Kiém tra
lau  nam ngoai quan 36
dan  dén (cat dién)
Van hanh lau | gia  hda
nam cac bo
Céc nguyén Liao hoa, bo | dem sét, | ., .:
N , , £ , N ~ <X .. | Kiém tra,
nhan khac Hu hong | dém sét khong | bd dém sét . ~
a A R A check cac bo
b6 dém sét | hoat dong, | khong L, .2
4o s i A dém sét Kiém tra
ong ro trén | hoat dong, neoai quan 3
bo dém sét|thé hién goatd
khong chuan dong ro
trén bo
dém  sét
khéng
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. Anh A A % | Cac hang muc Hanh Tén
Loai hw . . Nguyén nhan Co che NN n Iy £
No hén hwéng cua hu hén he hén thir nghiém / | dong kién suat
g hw héng g & ki€m tra nghi (thang)
chinh xac
Lao hoéa, hoat 1\;3n }La;r}ri
Hu hong | dong thoat sét | _, A \ X
L aen o A cac dién | Do dong ro
cac dién tro | nhiéu, khu vuc \ . . IR Po LA
Sz X L | tro phi | online (hai bac . 12
phi tuyén | thuong xuyén X online
L2 | tuyén 3)
LA cO qua di¢n ap R .
. khéng con
do sét bt

1.2.2 Bwéc 2: Hang muc va tan suit thi nghiém

Hang muc kiém tra, | Cat dign/Khong cat | 13, 54 scBp | Thuc hien
thir nghiém dién
Capdop 1
Kiém tra ngoai quan Khoéng cat dién 3 thang QLVH
Kiém tra nhiét do Khong cit dién 3 thang QLVH
PD Ultrasonic Khong cit dién 3 thang QLVH
Do dong ro online Khoéng cat dién 12 thang QLVH/BVTN
Cap dd 2
Kiém tra ngoai quan Cit dién 36 thang QLVH/BVTN
Ton hao dién moi ,
(Watt loss Cat dién 36 thang DbVTN
measurement)
ﬁg)” tro cach dien Cét dién 36 théng PVTN
Kiém tra bo dém sét Cat dién 36 thang QLVH/DVTN
Céap d¢ 3
Tha nghiém mot , ) L
u g, ¢ ° Cat dién Khi co6 yéu cau DVTN
chiéu tang cao '

1.2.3 Bwéc 3: Thue hién cac hang muc do kiém theo tirng cap dd va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap dd 1

1.231.1 Kiém tra ngoai quang / bao tri
— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;
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— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB

Kiém tra ngoai quan (khdng cit dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB: Kiém tra vét
nat, vét chay hay can ban dbi véi 16p cach dién; Kiém tra day ndi dat cua
chéng sét; Kiém tra bo dém sét va may do dong ro; Ghi nhan sé liéu tir bo
dém sét va may do dong ro.

Kiém tra ngoai quan (cit dién)
— Lam sach bé mit caa 16p cach dién

1.2.3.1.2  Kiém tra nhiét do

Két qua Tinh trang Action
AT<5°C - Binh thuong. Duy tri tan suat SCBD chuan
5°C<AT<10 , 2 3 e el ,
oc Kha Diéu chinh tan suat thanh 02 thang
10°C < AT <20 2 3 T .
oc Dicu chinh tan suat thanh 01 thang
20°C < AT K,iém tra V,é sfxaA chita: Kiém tra moi noi
kém; tiep xuc khong tot
*Ghi cha:

- Thyc hién quét nhiér dé dau cosse va than siz

- AT = So sanh nhiét do giira 3 pha

- Chi ap dung cho CS ngoai troi. CS trong h¢ thong GIS dwoc danh gia dong
bo voi hé thong GIS., ‘

- Khong thuc hién doi voi cac CS 22kV nam trong thung cdp cia MBA

1.2.3.13 PD Ultrasonic
a. Ultrasonic Scanning- Arcing/Tracking

Két qua (dB) Tinh trang | Hanh ddng va khuyén céo

Khéng phat hién PD

Phét hién PD véi cuong
do nho

Binh thuong. Duy tri tan suat
SCBD chuan.

Muc danh gia nghiém trong,
khu vuc 16i dugc coi la c6
tinh chat nghiém trong. Thuc

Phét hién PD véi cuong
do lon
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Két qua (dB)

Phét hién PD véi cuong
do rat lon

*Ghi chu:

Tinh trang | Hanh déng va khuyén céo
hién stra chira

- Nguong danh gid phu thugc vao hiéu/ching logi cua thiét bi do

- Chr ap dung cho CS ngoai
bo voi hé thong GIS

troi. CS trong hé thong GIS dwoc danh gid dong

b. Ultrasonic Scanning - Corona

Két qua (dB)

Khoéng phat hién PD
Phat hién PD Vvéi
cuong do nho
Phat hién
cuong do 16n
Phat hién’ PD voi
cuong do rat lon

PD voi

*Ghi cha:

Tinh trang

Kha

Hanh dong va khuyén céo

Binh thuong. Duy tri tan suat
SCBD chuan.

Muc danh gia nghiém trong,
khu vuc 16i dugc coi 1a co
tinh chat nghiém trong. Thuc
hién sua chira.

- Nguong danh gid phu thugc vao hiéu/ching logi cua thiét bi do

- Chi ap dung cho CS ngoai
bo voi hé thong GIS

12314

Do dong ro online

troi. CS trong hé thong GIS duwgc danh gidg dong

a. Po dong ro thudn tré (néu di diéu kién thwe hién)

Bang danh gid si dung thiét

Két qua Tinh trang Hanh déng

<50 A _ Binh thuong. Duy tri tan suat kiém tra chuan
< 80 pA Khé Giam tan suat xung 6 thang
<120 pA Trung binh | Giam tan suat xudng 3 thang

>120 pA - ;’huc hién cat dién de¢ thu nghiém cap do 2,

bi va tham khdo khuyén ngh; ciia hang Doble

b. Po dong ro tong (néu cé dong ho)

Két qua Tinh trang

Hanh dong
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Két qua Tinh trang Hanh dong
Binh thudng Binh thuong. Duy tri tan suat kiém tra chuan
Covdau qlcn Thuc hién cit dién dé the nghiém cap do 2,
tang bat 3
thuong

1.2.3.2 Cép dp 2

12321  Dién tré cach dién
Két qua Tinh trang Hanh dong
1000 MQ < IR Binh thuong. Duy tri tan suat kiém tra chuan
IR< 1000 MQ Stra chita hoac thay thé

1.2.3.2.2  Ton hao dién moi

Két qua Tinh trang Hanh dong
P < 100mW Binh thudng. Duy tri tan suat kiém tra chuan
P = 100mW Sira chira hoac thay thé
* Ghi cha:

- Pién dp do 10kV doi voi CS 110kV va 2 kV doivéi CS 22kV
- Lay db? liéu co so nén cua ton hao céng sud{ o lan dg dau tién truoc khi van
hanh dé co co so danh gia cho nhitng lan kiém tra tiép theo (thi nghiém dinh

kp...)

- Bdng danh gid trén chi dé tham khdo

- Két qua

do ton hao duoc so sanh giita cac pha voi nhau ciing nhu so sanh

VOi cdc chéng sét cung logi.
1.2.3.2.3 Kiem tra by dem sét

Chirc Két qua Tinh Hanh déng
nang tran
bém so . Binh thuong. Duy tri tan suat kiém tra
Hoat dong 2
chuan
Khong hoat Sira chita/thay thé
dong

1.2.3.3 Cap @6 3

1.2.33.1 Thir nghiém mét chiéu ting cao
Két qua Tinh trang Hanh déng
Pat Binh thuong. Duy tri tan suat kiém tra chuan
Khong dat Stra chira/thay thé
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Piéu 11. Tu but 110kV, 22KV trong TBA 110KV

1 Noi dung, trinh tw va phwong phap thuc hién:
1.1 Luu trinh

Bat dau

b J

Y

Phén loai thiét bi

Phén loai thiét bi

Thay doi tan suat
kiem tra, thi
nghiém

Duy tri tan suat
kiém tra, thi
nghiém

FY

Ra quyét dinh SCBD

h

Phan tich
FMECA

h

Xay dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

¥

Thire hién céc
hang muc kiém
tra, thi nghiém

theo 3 cap dé

A

ngay. thwe hién SCBD
hoac thay the

Kha ?anh gia
tinh trang
van hanh
Sf'lp X.ép Trung binh
SCBD hoic thay thé |
Tach khoi vin hanh <5y

FY

Hinh 1 - Luu d6 quy trinh SCBD theo phuwong phip CBM
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1.2.1 Thue hién phan tich loai, anh hwéng, mirec do nghiém trong cua cac

hu hong :

1.2.1.1 Thong ké cac loai hw héng ddi véi tu bu

- Méi néi
- Céach dién
- bién dung

1.2.1.2 Cac anh huwéng giy ra cac hw hong tu bu

- Do nhiét
- Do co khi

- Do dién méi lao hda s€ lam hu hong cach dién gay phong dién

- Suy giam dién dung lam dnh hudng chirc nang cua tu bu.

- Lbi k¥ thuat trong qua trinh thi cong

- Khiém khuyét trong qua trinh san xuat

- Suy gidm cach di¢n trong qua trinh van hanh

- Tac dong cua moi truong

1.2.1.3 Xac dinh cac nguyén nhan va co ché din dén hu héng.

Anh huéng cia

Nguyén nhan hw

No Loai hu hong hw hong héng Co ché hu hong
1 Hu hong mbi ndi Hu h?ng oy not CAh at - lugng  thi Gay phat nhiét ...
gay su co cong.
\ , Suy giam cach
o Hu hong cach | gign cya tu bl gdy | Gia héa cach dién, bam bui
Hu héng cach dién Tu dién cua tu dan , ‘A A < Z
. o =% | phong dién bé mit hodc do chat lugng
bu dén phong dién . A A .
2 ~ 2 cach dién kém giy phong
gay su co n
) dién
Moi truong
Gia hoa dién dung bén
bién dung suy trong tu dan dén suy giam

Cac nguyén nhan khac
3 | (thay doi dién dung tu,
)

giam anh hudéng
dén chirc ning bu
cong suat phan
khéang

Gia hdéa tu hoac
qua nhiét

dién dung

Gia hoa di¢én dung bén
trong tu hodc qua nhi¢t dan
dén thay doi dién dung tu
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1.2.2 X4c dinh hang muc va tin suit thi nghiém cho tu bu

1.2.2.1 Hang muc va tin suét thi nghiém

Cat Tan suat
Hang muc thir nghiém dién/Khong . Thuwe hién
: ‘ : T, aen (thang) : ;
cat dién
Cap do 1 —Online
1 | Kiém tra ngoai quan thinégn cat 03 QLVH
2 | Kidm tra nhiét do th?égn cat 06 QLVH
3 | Kidm tra dong To th?égn cat 12 QLVH/DVTN
4 | PD Ultrasound thi”égncat 06 QLVH/BVTN
Cép do 2 — Offline
4 | Kiém tra ngoai quan Cit dién 36 DVTN
Do dién tré cach dién Cat dién 36 DVTN
6 | Po dung luong gian tu Cat dién 36 DVTN
Cap 46 3 — Offline
7 | Do dung lugng binh tu Cét dién Thi‘i’éile“ DVTIN

1.2.2.2 Xay dung cac tiéu chi danh gia
1.2.2.2.1 Kiém tra ngoai quan
a. Kiém tra ngoai quan (khéng cat dién)

- Thuc hién theo cac hang muc kiém tra, dinh ky theo quy dinh cua
cac TCT;

- Tham khao thém cac hang muc kiém tra, dinh ky caa TNB: Kiém tra
tu c6 bam ban hoic c6 dau hiéu am khoi hodc nd cau chi khéng;
Kiém tra bam ban, hu hong son: Kiém tra boc cach dién tai cac vi tri
mang di¢n.

b. Kiém tra ngoai quan (cit dién)
- Lam sach bui ban bé mat hoic st néu can thiét va kiém tra cac vét

ran nat bat thuong trén dé mat su;
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1.2.2.2.2 Kiém tra nhiét do

Két qua Tinh trang Hanh ddng khuyén cao

AT <5°C Tiép tuc thuc hién theo tan suat chuan.

5°C<AT<10°C Diéu chinh tan suit thanh 03 thang

10°C < AT <20°C Diéu chinh tan suit thanh 01 thang

Tach van hanh va thyc hién stra chira, thuc

20 °C < AT hién cép d6 2
Tham khao ¥ kién cta to6 CBM
Luu y:

- Thuec hién quét nhiér do dau cosse, than siz, Vo tu
- AT = so sanh nhiét do giira 3 pha

1.2.2.2.3 Kiém tra dong lo

Két qua Tinh trang Hanh ddng khuyén cao
Pat theo quy dinh Bm}} thuong. Duy tri tan suat kiém tra
chuan
Khong theo quy Ghi nhan Igi du Iiéu,, cai dat lai relay, kiém
dinh tra lai hé so cong suat
Luu y:

* Nguong danh gia theo quy dinh cua don vi quan ly van hanh
* Chi thuc hién khi co CT trung tinh

1.2.2.2.4 PD Ultrasound

Két qua (dB) Tinh trang Hanh déng khuyén cao
dB <1 Khﬁng co hién tuong phong dién cuc pcf),
tiep tuc kiém tra theo bang tan suat kiém tra,
1<dB<3 Kha thir nghiém chuan.
3< dB<6 Trung Binh | Biéu chinh tan suat thanh 03 thang
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dB > 6 Lén ké hoach stra chita/thay thé
Tham khao y kién chuyén gia

Lueu y: C6 thé tham khdo ngwéng danh gid dwa trén timg chung logi ciia
thiet bi do

1.2.2.25 Do dién tré cach dién

Két qua Tinh trang Hanh dong khuyén cao
Red > 1000 MQ Duy tri tin suat giam sat
Tach van hanh va thuc hién stra chira, thuc
Red < 1000 MQ hién cép d6 2
Tham khao ¥ kién cta t6 CBM

Luu y:
) Hang muc nay chi ap dung véi logi tu 1 pha 2 sir
- Dign tro cach dién cua tu bi dugc do gidia c&c cut Voi Vo. Tri s6
cdach di¢n can tham khgqo tai liéu nha san xuat, so sanh voi cac tu
cung dieu Kién
- Gia trj Red cho trong bang trén c6 thé tham khao, trong thuc te gia
tri nay co thé bi dnh huong boi dién tro xa gan bén trong tu.

1.2.2.2.6 Do dung lwong gian tu

Két qua Tinh trang Hanh djng
Sai 56 < 20% Binh thuong. Duy tri tan suat kiem tra
chuan
Sai s6 > 20% Thuc hién cap d6 3 (kiém tra dung lugng
binh tu)

Luu y: ,
- Sai so duoc danh gia giita 3 pha

1.2.2.2.7 Do dung lwgng binh tu

Két qua Tinh trang Hanh déng

-5% < Sai s0 <

Binh thuong. Duy tri tan suat kiém tra
+10% ”

chuan

Sai 56 < -5%

hoic > +10% Sap xép ké hoach thay thé tu
3 il 0

Luu y:
- C6 thé so sanh véi nhan tu | véi tu bt trong ciing diéu kién.
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Piéu 12. Khang dién 110kV
1 N@i dung, trinh tw va phwong phap thuc hién:
1.1 Luwu trinh

Bat dau

h 4

Phan loai thiét bj

h 4

v Phan tich
Phén loai thiét bi FMECA

Y

XAy dung hang
muc kiém tra, thir

Duy tri tan suat Tét <
kiem tra, thie |« nghiem ;:ho tirng
nghiém thiét bi
Kha / 4

Trung
binh

Thay dbi tan suat
kiém tra, thi
nghiém theo cft
hanh dong

Thure hién cac
hang muyec kiém
tra, thir nghiém

theo 2 cip dé

Danh gia
tinh trang

Stra chira / Xau

thay thé

Luwu dd quy trinh SCBD theo phwong phap CBM cho khang dién dau

1.2 Cac bwoc thuc hién:

1.2.1 Thuwc hién phan tich loai, anh hwéng, mirc do nghiém trong ciaa
cac hw héng (phan tich FMECA):

1.2.1.1 Thong ké cac loai hw héng ddi véi Khang Pién

v' Co khi

Hoéa-Ly
Nhiét
bién
bién moi
Khéac

AN NN
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1.2.1.2 Xac dinh cac anh hwéng cia hw héng.
- Hu hong do nhiét s& lam phat néng cuc bd dan dén suy giam cach dién,
pha hay dién
mdi, giam kha nang truyén dan,.. .
- Hu hong do co khi bai céc chan dong, rung lac, tic dong luc dién dong
gay ra boi dong
ngan mach trong hé théng s& 1am cho kha ning chiu dung cua Khéang
bién.
- Hu hong do dién moi s& l1am anh huéng dén kha niang cach dién, ting
tinh dan dién
trong hé théng cach dién cua Khang Dién.

1.2.1.3 Xay dung phuong phap kiém tra, thir nghiém d@é phat hién hw

hong
Ph hap kié hi o ceria
wong p apM 1em tra thir Kha nang phat hi¢n
nghiém )
1 | Quét nhiét do PPat }Lnen ca_(i duim flong phatA phlf;t, khong
can bang nhi¢t dg trén cung doi tuong
2 | Kiém tra PD (Ultrasound) Pi‘at ? fen cac da?ig p}}ong dién cyc b trén
bé mat str cach dién va kep cuc
Giam sat : :
. o Phat hién ca h¢é S 0 X4
PDonline/PDmornitoring at jen cac Elangxp ong dlf?n Cuibo ey
. . ra trén cac day dan, dau cach di¢n, giay
3 | (UHF internal, Coupling . A , A f
. : cach dién, mach ti,... bén trong khang
capacitor, Ultrasonic, dién
Acoustic, HFCT) '
4 Phan tich chat lwong dau cia | Panh gia tinh chat dién-hda-ly cua dau
bon chinh cach dién trong bon dau chinh
5 Phan tich tong khi hoa tan Phan tich cac thanh phan khi trong bon dau
dau cua bon chinh chinh
6 | Phan tich Euran D'r:}nh gia mic d§ xudng cap cua giay cach
dién.
Lich stt van hanh va ba A ‘s , N
7 1e0 S van ani va bao Ghi nhan qua trinh stra chira
dudng
8 | Tudi tho va tai van hanh Thong ké nam SX, VH va qua tai
9 Kiém tra dién trd cach dién | Phat hién cac cudn day bi suy giam cach
cudn day dién hodc cham chap
10 | Kiém tra cach dién mach tr | Phat hién mach tir va gong tir bi cham dat
11 Kiém tra di¢n tr¢ mdt chiéu | Phat hién do 1éch dién trd gitra cac pha trén
cac cudn day cung cudn day, hodc so sadnh véi xuat
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Phwong phap ki¢m tra thir

nghiém Kha nang phat hién
xuong
12 Kiém tra ton hao dién moi, Phat hién céach dién chinh la gidy va dau bi
dién dung cac cudn day nhiém am, 130 hoa, suy giam cich dién
13 Kiém tra ton hao dién moi, Phat hién st bi nhiém am suy giam céach
dién dung sur dau vao dién
Phat hién cac khuyeét tat nhu ti so khong
14 | Kiém tra dong kich tur can bang gitta cac cuon day song song, su
c0 man chan
i ) e h .y h\ h h)\ “ A kh, 5 khr
15 | Do dién khéng Da}n gia thanh phan dién khang cua khang
dién
16 | Phan tich hot collar bushing gihé?f hign sir bi nhiém am suy gidm cach
17 Phan tich dap mg tan sd Phat hién cac bién dang co hoc, cac hu

(SFRA)

hong lién quan dén mach tir va cuon day

18

Phan tich tan sb dién moi
(DFR)

Phat hién va danh gia chat lugng vé muc
do nhiém am cua cac thanh phan trong
cach dién ran
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No Loai hw | Anh hwéng Nguyén nhan Co ché hur héng Cac hang muc thir Hanh dong kién Tén suat
héng | cia hu héng hu héng nghiém / ki€m tra nghi (thang)
, Hu hong st xuyén
Tiép xtc cua vat N Kiém tra nhiét 6 Thermocamera 3
liéu khong dat Qua nhiét dau cosse _
Viée qua nhiét (cosse dong st xuyén do tiép xtc Igaiém tra di¢n tré cudn tTrg& ngrlllifi‘gn dién 36
Qua | st xuyén dan nhom) y cubn oy
1 | nhi¢tst | dén hu hong st Kiém tra nhiét do Thermocamera 3
Xuyen | xuyén va bon Thi céng khong Qua l?hlAé’t déuA,COSSf Kiém tra phong dién cuc | Kiém tra PD )
chinh khang dat do :[hl cong, da}u nol | pg Ultrasound 1
. khong ding ky thuat Kiém tra dién tré cudn Thir nghiém dién 36
day tro cudn day
Kiém tra ton that dién Tandelta sweep 36
x 2 Suy giam cach di¢n | mdi1 su test
Nhiem am gidy, dau v Giam sat tandelta
n . ’ Giam sat ban thé khang ’ 12
Suy V,le;c suy giam _ ; PD ultrasound
giam Cac}i dl@? U L& nha sz % IS Uy glam do Sha; Kiém tra ton that dién Tandelta sweep 36
2 Cach | Xuyen dan’den 0i nha san xuat | lugng st xuyén do moi st est
dignsix | v hone su, NoX > T .
Xﬂyén xXuyén Valbon Str dung cosse , Kiém tra ton that dién DER Theo diéu
chinh khang dong nhom Suy giam do chat moi st kién
Thiéu hé théng | lugng sirxuyén do | Phan tich tn s quét dién Theo did
ndi dit cac bo | thi cong méi (DFR), Phan tich dép | DFR, SFRA i‘i)énleu

phan

g tan s6 (SFRA)
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No Loai hw | Anh hwéng Nguyén nhan Co ché hu hén Cac hang muc thi Hanh dong kién TAan suat
héng | cia hu héng hu héng g nghiém / kiém tra nghi (thang)
I20 dién tru’ong' Ion; hogA khqng khi, Kiém tra phong dién cuc | Kiém tra PD
tap trung cao tai | xuat hi¢n vang quang |, . 12
X . bd Ultrasound
dau st 16n
Do tap trung ) 4
dién truong cao | Uy gldm dochat L ism bushing (hot Theo didu
Lo luong st xuyén trong Hot collar test A
trong qua trinh L s AT 1 collar) kién
AT a qua trinh van hanh
van hanh
Hu hong | Tac dong bén | Viée c¢b dinh cap | Hu hong bén ngoai 2 : Kiem t?a ngoal
. o N A ~ . N . < 1AL A Kiém tra ngoai quan quan cap dau noi
sit xuyén | ngoai nhu méi | khong ding ky | st do k¥ thuat dau . . L 1A \ 36
g . o A Lo . (online, offline) c6 bat thuong hay
3 dotac | truong, dong thuat. noi cap. khong
dong | vat dan dén hu Sét danh. don
bén hong sir xuyén VAt XAm ’ he'lmg Hu hong do tac dong | Ki€ém tra ngoai quan Kiém tra tai dong 36
ngodi | (bé, ni, ...) ; PhAML 151 truong (online, offline) hd dém sét
. Icilglelnmt;os?lg f ‘ ? Kiém tra bén ngoai
Ri dau A X 2k Lao hoa gioang | Ri dau st xuyén lam | Kiém tra ngoai quan cac gioang hoac
4 | ~_ | Xxuyén dan dén , n - AR . ) x R 36
st xuyén A . 1. | stxuyén giam muc dau (online, offline) dong ho hién thi
khong dam bao . oA
. A murc dau.
cach dién.
Hu hong cudn day
Kiém tra dong kich tir KI}ong tai dién dp 36
Ngin | Hu hong cudn X thap X
mach | ddy dan dén hu DAO C.}iat luong . A 1iA Phén tich dp ung tin s6 | SFRA test Thec.)ﬂdleu
5 . A \ , vat li¢u va qua Hu hong do vat liéu kién
cac cudn | hong khang : A1 o 1 X T
A A trinh van hanh Phan tich tong khi hoa
day dién A, % , DGA test, Furfural,
tan dau cua bon chinh, 12

Phan tich Furan dau may

xem xét vé tuoi tho
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No Loai hwr | Anh hwéng Nguyén nhan Co ché hu hén Cac hang muc thir Hanh dong kién Tan suat
héng | cia hu héng hu héng g nghiém / kiém tra nghi (thang)
bién thé, Tuo1 tho
Sai légh cgén ) Id(élem tra dién tré cudn t’l;gli lrll(%rllnggl dién 36
Sailgch | diydandén | Doldinhasan | . o s o — R TR
6 | diéntrd | dan dén hu xuat va van hanh chc diu néi bi iéng’ Phan tich dap ing tan s0 | SFRA test Kien
cuon ddy gf’f‘g khing | lau nam ' Phan tich tdng khi hoa | DGA test cho than '
1€n N , . 12
tan dau cua bon chinh may
x. .| X0 Iéch cudn day do A . A& A
Do 161 trong quéa |, \ s Phan tich dap ung tan so Theo dic¢u
) A x| anh hudng qua trinh SFRA test A
trinh van chuyén | . z (SFRA) kién
X0 léch cudn van chuyen
N TR Do anh huong
day, bgl da}y, clia cac su cb A A A
7 X0 1éch :lrljg\?grl] C?j% ngan mac.h; hoic | Bién dang boi day fshég,tal\;h dap (mg tan s0 SFRA test Thi(i)éileu
cuon day | x .z g day trong qua trinh -
dan dén dan 14p té0 1 h
den hu hong PR PD monitoring/
khang dién Do anh huong Do sy c0 ngan mach | Giam sat PD online online g 12
cua cac sy ¢o trén cac phat tuyén tur Phan tich tene khi hoa
ngan mach khang dién Lo tong ki | DGA test cho than 12
tan dau ctuia bon chinh
Iggem tra dign rocudn | iz 4o cach dien 36
Phong ) A ¥ X A 1A X
dicn Hu hong cudn Kiém tra ton that dién Kiém tra tandelta 36
8 céch day dan dén hu L3i nha san xuat Hu hong cudn day do | moi cudn day cudn day
© hong kha 130 hoa cach dié o , itori
dién d?;g e a0 oA cach el Giam sat PD online cljr[])"rnneonltormg/ 12
cuon day | -
Phan tich tong khi hoa DGA test cho than 12
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No Loai hwr | Anh hwéng Nguyén nhan Co ché hu hén Cac hang muc thir Hanh dong kién Tan suat
héng | cia hu héng hu héng g nghiém / kiém tra nghi (thang)
tan dau ctia bon chinh
Nhidm 4m dau | [ hong cudn ddy do | Phan tich chat luong dau OQA test cho than 12
dau cua bon chinh
XA g Hu hong cudn diy do | Phan tich tin sd quét dién Theo diéu
Nhi€ém am giay gidy moi (DFR) DFR kién
Hu hong core/clamp
Phong Do 16i qu4 trinh ) , A Kiém tra cach dién géng | Kiém tra cach dién
dién véan chuyén, 130 Hélh(iﬁg;;f}ll ?Efn tu 7 gong tur, mach tu 36
9 cach | Hu hong khang | hoa, dong tir hoa %ucgdié;l d6ne oha Phén tich tong khi hoa DGA test cho than 19
dién | dién Do anh hudng hitv cAu tric fﬁg tan dau cua bon chinh may
gong tu, cua cac su co khzn Phan tich dap ung tan so SERA Theo di€u
mach tir ngén mach g (SFRA) kién
X0 1&€ch mach tur
A , , do 16i van A s . A A A
10 r}rilgclgig’ glignhong khang chl}yén, su ¢b X0 1éch mach tir ?gggg;h dap (mg tan s0 SFRA Thi?éileu
' ‘ ngan mach phat '
tuyén khang
Hu hong dau cach dién
, Chét luong dau Kidm tra neodi quan Kiém tra tinh trang
Chat | khang dién (online Ofﬁme)q silicagen va chén 1
lugng | gidm anh Nhiém am, van Diu s iam chét ’ dau
11 dau huongdén | hanh lau nam, luorl; ue Phan tich chat lugng dau OQA test cho than 12
Khang | cach dién, tudi | che d¢ tai cao. ong cua bon chinh
dién tho, ché do lam Phan tich dap ung dién DER Theo diéu
mat moi kién
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No Loai hwr | Anh hwéng Nguyén nhan Co ché hu hén Cac hang muc thir Hanh dong kién Tan suat
héng | cia hu héng hu héng g nghiém / kiém tra nghi (thang)
Phan;mhvton% khi ,hoa DGA test cho than 12
tan dau ctia bon chinh
Hu hong cac phu kién
Ngan n}ach d:au Kler_n tra ngoai quan Kidm tra mdi ndi 12
, cuc khang, dan X : (online, offline)
Hu hong dén suy giam Chat lugng thi Hu hong do chat X
12 | cap xuat |, z. yE cong, lap dat; g doeha Kiém tra nhi¢t do Thermocamera 12
tudi tho, anh X ; lugng moi1 no1 xau
110 hue chat luong kém
Jong cung Do PD ultrasound PD ultrasound 12
cap dién
Hu hong , .
bién | Hu hong bién 2 A Van hanh dén hét
R . X \ x \ A s Kiém tra dién trd cach 2. .1
dong | dong, anh Do nha san xuat, | Hu hong bién dong " 2 , Xk tudi tho, phat hi¢n
13 N \ £ £ X i A1 A o, A dién, Kiém tra ti sO bién, A n NONE
chan st | huéng dén ché | ché d§ van hanh | chan st khang dién 2 trong qua trinh van
. At A to hoa BCT s
khang | do bao vé hanh.
dién
Ridau | ’
cac bd | Anh hudng dén ‘
ph,an C%CI} dlen,, che C.ac~ gloang ,dau Ri dau céc bo phan Kiém tra ngoai quan Kiém tra cac
14| knang o lammat, | bilaoha cdch | ypang (i sir xuyen) | (online, offline) ioding dau L
dién (trir | chédo van | dién. J y ’ gloang
st hanh
Xuyén)
, Hu hong do moi ’ 7
Hu hén H¢ thong lam trudpg bui, am; | Hé thong lam mat 7 Kiém’ tra tinh trang
o908 | mét hu anh ngudén AC ko khong chay hoac Kiém tra ngoai quan hé thong lam mat
15 | h¢ thong . A A - ) R , A . . N Z. 1A 1
IAm mat huong dén ché | dam bao, hu chay khong dang ché | (online, offline) bang mat, kiém tra

do van hanh
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No Loai hwr | Anh hwéng Nguyén nhan Co ché hu hén Cac hang muc thir Hanh dong kién Tan suat
héng | cia hu héng hu héng g nghiém / kiém tra nghi (thang)
s ..., | Huhong hé thong
VanNdau bi khoa, lam mat do tinh trang | Kiém tra nhiét do Thermocamera 3
nghén Z. . 1A
doi luu cua dau
Hu hong relay | Relay van hanh Kiém tra ngoai quan Kiém tra bén ngoai 1
hoi dnh huong | lau nam, dnh (online, offline) relay hoi
16 Hu hong | dén ché d6 van | huong moi Hu hone relay hoi —~ :
relay hoi | hanh khang truong (nhiém g relay Kiém tra ngoai quan I(}em tra Ch}IC v
dién, ché df) én}), suy giém (online, Ofﬂil’iG) nang nhl tha cua 36
bdo vé tudi tho. relay
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1.2.2 Xéc dinh hang muc va tin suat thi nghiém

Hang muc thir nghiém Tén suét (thang) Thuwe hién | Nhap liéu
Cap dd 1 - Online
1 | Kiém tra nhiét ¢ 03 QLV';/ bVT | To CBM
2 | Kiém tra PD (Ultrasound) 12 QLVHN/DVT To CBM
Giam sat PD online / PD DVTN T6 CBM
mornitoring (UHF internal,
3 ) i . 12
Coupling capacitor, Ultrasonic,
Acoustic, HFCT)
4 Phan tich chat lugng dau cua bon 12 DVTN To CBM
chinh
Phén tich tong khi hoa tan dau DVTN T6 CBM
5 1A . 12
cua bon chinh
+ 48 néu tudi tho <15 DVTN T6 CBM
A o A nam
6 | Phan tich Furan dau + 24 néu tudi tho >15
nam
7 | Lich sir van hanh va bao dudng NA QLVH | ToCBM
8 | Tudi tho va tai van hanh NA QLVH T6 CBM
Cap @6 2 - Offline
9 Kiém tra dién tré cach dién cudn 36 DVTN T6 CBM
day
10 | Kiém tra cach dién mach tir 36 DVTN T6 CBM
11 Kiém tra dién tré6 mét chi€u cudn 36 bVTN T6 CBM
day
12 Kiém tra ton hao dién mdi, dién 36 DVTN T6 CBM
dung cac cudn day
13 Kiém tra tf)n hao dién moi, dién 36 DVTN T6 CBM
dung sir dau vao
14 | Kiém tra dong kich tir 36 DVIN To CBM
Cap d6 3 — Theo diéu kién va yéu ciu tir Cap dd 1, 2
16 | Phan tich hot collar bushing Theo diéu kién PVTN T6 CBM
17 | Phan tich dap tmg tan s6 (SFRA) Theo diéu kién DVTN T6 CBM
18 | Phan tich tan sb dién moi (DFR) Theo diéu kién DVTN T6 CBM
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1.2.3 Xac dinh hang muc va tan suét thi nghiém

1.2.3.1 Kiém tra nhiét d9 Thermal scan (Infrared-IR)

Tinh trang Hanh dong va khuyén céo

Két qua
AT <5°C

Tiép tyc kiem tra nhiét do theo bang tan
suat kiém tra, thir nghiém chuan,

5°C<AT<10°C

Thuc hién kiém tra va sira chira, luu y cac
vi tri sau: (i) Tai cac diém dau ndi cép va
bushing; (i) canh tai nhiét va dau trong
bon chinh.

Tham khao y kién chuyén gia.

Ghi chi: AT = hiéu cua gia tri nhiét dé diém nong giira cdc doi twong can so sanh.

10°C<AT<20°C

20°C < AT

1.2.3.2 Kiém tra PD Ultrasound

a. Kiém tra PD Ultrasound-Arcing/Tracking

Két qua (dB) Tinh trang Hanh dong va khuyén céo

Khéng c6 hién tugng phéng dién cuc b, tiép
tuc kiém tra theo bang tan suat kiém tra va
thar nghiém chuan.

Khéng phat hién PD

Phat hién PD vai
cuong do nho

CoO hién tuong phong dién cuc bd. Giam tai,
Ién ké hoach thuc hién cac hang muc cap do 2
hoac 3 trong thoi gian sém nhat (Hang muc
lién quan dén St xuyén), kiém tra sira chira
tai cac vi tri: dau sa/ chup dau cap/ hop day
cap dé tranh cac hu hong nghiém trong cd thé
gay chay.

Mtc d6 nghiém trong. Khuyén nghi thyc hién
tach van hanh va kiém tra sira chita tai cac vi
tri: dau sa/ chup dau cap/ hop day cap dé
tranh cac hu hong nghiém trong cd thé gay
chay.

Tham khao y kién chuyén gia.

Phat hién PD véi
cuong do 16n

Phat hién PD VoI
cuong do rat lon

Ghi cha:
- C6 thé tham khdo nguéng ddnh gia dwa trén tirng chiing logi cia thiét bi do.
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- Khi thyc hién hang muc ndy phdi quan tam dén nhiéu xung quanh nhw nhiéu tir

cdc thiét bi co cung tan so am thanh, nhiéu cua ho quang trong cdc thiét bi dién
khac rat cao.

b. Kiém tra Ultrasound — Corona

Két qua (dB) | Tinh trang Hanh ddng va khuyén céo

Kf)ﬁng cO hién tuong phong dién cuc bo, tiép tuc
kiém tra theo bang tan suét kiém tra, thir nghiém
Kha chuan.

Co0 hién tuong phong dién cuc bo. Giam tai, Ién
ké hoach thuc hién cac hang muc cip d6 2 hoic 3
Phét hién PD véi Trung | trong thoi gian sém nhat (Hang muc lién quan
cudng do 1én Binh | dén St xuyén), kiém tra sira chira tai cac vi tri:
dau st/ chup dau cap/ hop day cap dé tranh cac
hu hong nghiém trong c6 thé gay chay.

Mutc d6 nghiém trong. Khuyén nghi thuc hién
tach van hanh va kiém tra sua chira tai cac vi tri:
dau st/ chup dau cap/ hop day cap dé tranh cac
hu héng nghiém trong c6 thé gay chay

Tham khao y kién chuyén gia

Ghi chii: C6 thé tham khéo nguong danh gid dwa trén timg ching logi cia thiét bi

Khéng phat hién PD

Phéat hién PD vai
cuong do nho

Phat hién PD vai
cuong do rat lon

do.

1.2.3.3 Giam sat phéan tich PDonline / PDmornitoring (UHF internal, Coupling
capacitor, Ultrasonic, Acoustic, HFCT)

Luu y: Viéc danh gid Giam sat PDonline dya vao ¥ kién chuyén gia
a. Thi nghi¢ém phéan tich PDonline/PDmonitoring:

' External

: UHF Sensor
Internal

UHF Sensor

W

Valve

AE Contact ™ HECT Sensor
SERSEE UHF Sensor
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Vi¢c Thi nghiém phan tich PDonline cho khang dién dugc thyc hién khi dang van
hanh

mang tai v&i1 phuong phép do nhu sau:

- Sur dung cac cam bién cao tan (HFCT sensor) dé do cac tin hiéu PD tai cac day
ndi dat

tir truc tiép tir rudt va vo khang.

- Str dung cac cam bién am thanh (Acoustic sensor) dé do cac tin hiéu PD bén
trong

khang va céc tin hiéu ctia cam bién 4m thanh can phai so sanh véi tin hiéu ciia cam
bién

dién dé chic chin va phan biét tin hi¢u PD hay tin hiéu Noise.

- Str dung cac cam bién siéu cao tan (UHF sensor internal, UHF window): Pau do

bién dugc dua thang vao bén trong khing dién qua Van PD UHF (Van DN50/80)
cO trén

than khang da dugc thiét ké sin. Pay 1a phuong phap do PD chinh xac nhat, tan
dung vo

khang dé loai tat ca cac nhiéu bén ngoai, tat ca cac tin héu PD thu duoc chi xuat
phat tur

bén trong khang.

- X4c dinh ngudn PD bén trong khang dién:

v u

Principle of the acoustic emission process
CILAMVZUD

T

RPAT

Electronics

asPs0  aBRase P

Standard
oecilloecope

&l. triager I

v
Qivdy
QL

H

500hm RGS&ENC cable

stimulus
(force)

.;Jn‘ ’_,rf ". ‘_- - \.‘\\l\
_ Msystem ) ,‘.’ e \\\ v uy
' PRI & O BER i
H A Sl
l # i
I

-»>

shmulus
(force)
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Transformer\tank

TVS2

b. Panh gia két qua:

Két qua Tinh trang Hanh déng va khuyén cao

Khéng phat hién PD

Khéng cé hién tuong phong dién cuc

bo, tiép tuc kiém tra theo bang tan suat
Phat hién PD voi cuong d6 nho Kha kiém tra, thir nghiém chuan.

Tang tan suat kiém tra thir nghiém 6
thang. Ijén ké hoach thuc hién céc hang
Phét hién PD véi cuong do lon Trung Binh | muc kiém tra, thi nghiém & cap do 2
va 3

Tham khao y kién chuyén gia

Mutc d6 nghiém trong. Khuyén nghi
tach van hanh thiét bi va tién hanh
danh gia chuyén sau.

Tham khao y kién chuyén gia

Phat hién PD véi cuong d6 rat I6n

Ghi chii: C6 thé tham khdo ngudng ddnh giG diea trén timg ching logi cia thiét bi
do.

1.2.3.4 Kiém tra chat lwong dau caa bon chinh
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Cac hang muc Tinh trang / Ngwéng gié tri
"0 ST kha | Trung Binh [KEEIN

Mau séc va danh giabs | | TONISUOLVA e thudng Mauno | v i/
NQOA] khong tap chat 10_25 phach Buc >4.0

: <1,0 ooe 25-40 | M7
Dién 4p danh thung (kV) > 60 58 dén 60 55 dén 58 <55
Ham luong nu6e 6 20°C <10 10 dén 20 20dén25 | >25
(ppm)
Do axit (Mykon/Goir) <0.10 0.10dén0.20 | 0.21 &n0.25| >0.25
HE 50 ton hao 6 90°C <15 1.5dén5 5 dén 7 >7
(tandelta)
Strc cang bé mat (mN/m) > 35 26 dén 35 24 dén 26 <24

1.2.3.5 Phan tich khi hoa tan dau caa bon chinh

a. Panh gia theo tudi the:

Tuoi tho (nim)

Piém danh gia

Tudi tho < 10 ndm

10 nam < Tubi tho < 20 nim

Kha

20 nam < Tubi tho < 35 nim

Tudi tho > 35 nam

b. Phan tich TDCG

Truni binh

Trang thai
1 2 3 4
Ho 100 101 + 700 701 +1800 > 1800
CH. 120 121 + 400 401 + 1000 > 1000
‘ C:Hs 1 2:9 10+ 35 > 35
Thanh phan kb=~ 50 51 + 100 101 + 200 > 200
C2Hs 65 66+ 100 101 + 150 >150
co 350 351 + 570 571 + 1400 > 1400
CO, 2500 2500 + 4000 | 4001+ 10000| > 10000
TDCG 721-1920 | 19214630
Tinh trang - Kha Trung binh -

Luu y: TDCG la tong thanh phan khi chay (gom Haz, CH4, CO, C;Ha, CoHe, CoHy).
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Tinh trang TDCG (ppm) Tinh trang
Tinh trang 1 <720
Tinh trang 2 721 -1920 Kha
Tinh trang 3 1921 — 4630 Trung Binh
Tinh trang 4 > 4630

c. Toc d phat sinh khi

AT(TDCG) / ngay Tinh trang
<10 _
10-20 Kha
20-30 Trung binh

ATCG / ngay = (TDCG méi — TDCG cii) / s6 ngay giira hai lan thir nghiém
Luuy: Phai thuc hién lay mau dau lan thir 2 cach lan trude d6 toi da 4 thang dé xac dinh
toc do sinh khi (ATCG / ngay).

1.2.3.6 Phan tich Furan trong dau khing dién.
a. Panh gia theo tudi tho:

Tudi tho Tinh trang
10-20 Kha
20-35 Trung Binh

b. Giatri Furan:

2-FAL (ppb)

% Thermally | Giatri | Tinh . . . o
Giay Upgraded DP trang Hanh dong va khuyen céo
Kraft

Paper

0 to 653 0 to 380

1400 to
500

Mtc do 13o hoa binh thuong. Tiép tuc
ldy mau dau dé theo d&i Furan theo tan
suat kiém tra, tha nghiém chuan.
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2-FAL (ppb)

Thermally
Upgraded
Paper

Gidy
Kraft

Gia tri
DP

Tinh
trang

Hanh dong va khuyén céo

654 to

2373 38101112

501 to
341

Kha

Mtc d6 180 héa nhanh. Tiép tuc ldy mau
dau dé theo ddi Furan theo bang tan suét
kiém tra, thir nghiém chuan va kiém tra
& stra chira ro ri, do 4m xam nhap, tai,
hé théng 1am mat & thdng gid

2374 10

3850 1113 to 1663

340 to
280

Trung
Binh

Mutc do 130 héa qua mac. Tién hanh
kiém tra Cap do 2 va kiém tra & sira
chita ro ri, dd am xam nhap, tai, hé
théng 1am mét & thdng gio. Tiép tuc lay
mau dau dé theo ddi Furan theo bang tan
suat kiém tra thir nghiém chuan

> 3850 > 1663

<280

Nguy co su ¢b cao. Gidam sat ho so tai
va tién hanh kiém tra Cap do 2 & kiém
tra cai dit role bao vé. Tiép tuc ldy mau
dau dé theo dbi Furan theo bang tan suat
kiém tra thir nghiém chuan. Ké hoach
thay thé may bién ap khi 2-FAL d4 ting
hon 5315 ppb va Chi sb stc khoe cho
thay tinh trang kém / xau.

* Luu y: 2-FAL la ham luong 2-Furfural

1.2.3.7 Lich sir van hanh va bao duwéng

Két qua

Tinh trang

Phu tiing ¢6 san & khéng co 16i duoc ghi nhan

Phu tling ¢d san & c6 16i duoc ghi nhan

Kha

Phu ting khong ¢é san & khéng co 16i duoc ghi

nhan

Trung Binh

Phu tiing khong c6 san & c6 16i duoc ghi nhan

1.2.3.8 Tudi tho va tai

a. Tudi tho
Két qua Tinh trang
Tuodi tho < 10 ndm T
10 ndm < Tudi tho <20 nim Kha
20 nam < Tudi tho < 30 ndm Trung Binh

Tudi tho > 30 nam
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b. Tai
Qua tai (%) Tho g'a?];q;; ti (gio'/ Tinh 'frang
0 0-2 Tot
0-5 2-4 Kha
5-10 4-6 Trung Binh

Ghi chl: Diem s6 hang Muc ndy dirgc tinh cdn cir vao diém xau nhat cua 1 trong 2 tiéu
chi (a) Tudi the va (b) Tai.

1.2.3.9 Kiém tra dién tré cach dién cudn day

Tinh

trang Hanh dgng va khuyen céo

Két qua

Kn >1.3
vaIR HV >1000 MQ

vi IR LV > 500 MQ bicu kién binh thuong. Tiep tuc kiém tra

cac hang muc cip d6 2, 3 theo céc

13>Ky>1.2 , e ) 4

i 050 v oo |00 DO dwe i anh o
hoac 500 > IR _LV/TV > 300 ’ '

MQ

1.2>Kp>1.1 Tiép tuc voi hang muc thir nghiém tand
hoic 600 > IR_HV > 400 MQ Trung | va DFR dé tim vi tri 16i c¢6 thé. Sau khi
hoac 300 > IR_LV/TV > 200 Binh | stra chita hoic thay thé cai méi, tiép tuc
MQ lap lai hang muc thir nghiém nay nhu mét
1.1>Kp>1.0 phan cuaa thir nghiém cap do 2, 3 theo cac

khoéng th(yj gign dugc chi dinh trong
bang tan suat kiém tra, thir nghiém chuan
Tham khao y kién chuyén gia

hoic IR HV <400 MQ
hoac IR_LV/TV <200 MQ

Ghi chu: Gid tri dién tro cach dién ¢ 20°C

1.2.3.10 Kiém tra cach dién gong tir

Két qua Tinh trang Hanh déng va khuyén céo
IR > 500 MQ bieu kAién :binh thu:(yng,. Tiep }uc ki?m 'Fra cac hanq
muc cap do 2, 3 theo cac khoang thoi gian dugc chi
100 <IR <500 . dinh trong bang tan suat kiém tra, tha nghiém
Kha 2
MQ chuan

Tiép tuc véi hang muc thir nghiém DGA, PD va
FRA dé tim vi tri 13i c6 thé. Sau khi stra chira hoic
thay thé cai mdi, tiép tuc 1ap lai hang muc thir
nghiém nay nhu mot phan cua thir nghiém cép do

10 <IR <100 MQ | Trung Binh

2, 3 theo cac khoang thoi gian dugc chi dinh trong
bang tan suat kiém tra thir nghiém chuan
Tham khao y kién chuyén gia

IR <10 MQ
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1.2.3.11 Kiém tra dién tré mét chiéu cac cudn day

So sanh véi xuit x1r0’ng /
Tinh X n \ £
giira cac pha tai cung mot trang Hanh dong va khuyen céo
nac
%% db loch| < 1 Diéu kién binh thuong. Tiép tuc kiém tra cac
[% d6 1&ch| < hang muc cip d6 2 theo cac khoang thoi gian

. duoc chi dinh trong bang tan suat kiém tra,
I <[% dd I¢ch| =2 thir nghiém chuén.

Tién hanh kiém tra FRA, FRSL, DRM dé tim
Trung | Vitriloi c6 thé xay ra. Sau khi stra chira hoac

2<% do lech| <3 Binh | thay thé cai mai, tiép tuc I3p lai hang muc

duoc chi dinh trong bang tan suét kiém tra,
thir nghiém chuan.
Tham khao y kién chuyén gia

the nghiém nay nhu mot phan cda tha

nghiém cap d6 2, 3 theo céc khoang thoi gian
1.2.3.12 Kiém tra ton that dién mai tan & va dién dung cudn day

Két qua Tinh trang Hanh dong va khuyén céo
tan & % < 0,5 Diéu kién binh thuong. Tiép tuc kiém tra cac hang
muc cap d6 2, 3 theo céac khoang thoi gian duoc chi
05<tand% <1 Kha dinh trong bang tan suat kiém tra, thir nghiém chuan

Tién hanh hang muc DFR dé xac dinh ham luong
1< tand% <15 | Trung Binh | 4m trong cach dién giay, thyc hi¢n loc dau. Sau khi
stra chira hoac khac phuc, tiép tuc 1ap lai hang muc

thir nghiém nay nhu mot phan cua thir nghiém cap
doé 2, 3 theo cac khoang thoi gian dugc chi dinh
trong bang tan suat kiém tra thir nghiém chuan.
Tham khao y kién chuyén gia

tano % > 1,5

Ghi chii: Gid tri tandelta ciia cudén ddy ¢ 20°C

1.2.3.13 Kiém tra ton that dién moi tan & va dién dung cac si dau vao

Két qua Tinh trang Hanh dong va khuyén céo
tan § % < 0.4 Picu kién binh thuong. Tiep tuc kiém tra cac
Va|AC % | <10 hang muc cap do 2, 3 theo cac khoang thoi
0.4<tan &% <0.7 ] gian dugc chi dinh trong bang tan suat kiém
Va |AC % | < 10 Kha tra tha nghiém chuan.

Tién hanh thyc hién thi nghiém hot collar va
Trung Binh | DFR dé xac dinh tinh trang cach dién. Sau khi
sua chira hoac khac phuc, tiép tuc lap lai hang

0.7<tano0 % <1
Va|AC % | <10
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muc thir nghiém nay nhu mot phan cua thu
nghiém céap d6 2, 3 theo céc khoang thoi gian
duoc chi dinh trong bang tan suat kiém tra the
nghiém chuan.

Tham khao y kién chuyén gia

tano % > 1
Hoac |AC % | > 10
Hoac khdng mo dugc
cuc do luong

1.2.3.14 Kiém tra dong kich ti/Dong khong tai ¢ dién ap thap

Két qua Tinh trang Hanh dong va khuyén céo

Diéu kién binh thuong. Tiép tuc kiém tra céc
hang muc cap d6 2, 3 theo cac khoang thoi gian
duoc chi dinh trong bang tan suét kiém tra thu
nghiém chuan

Khéng phat hién
chap vong

Phat hién chap

N Thuc hién sta chita / thay thé
vong

1.2.3.15 Kiém tra dién khang

Két qua Tinh trang Hanh dong va khuyén céo

Pat Duy tri tn suat chuan

I

Khéng dat Thuc hién sta chita / thay thé

Ghi cha: Ket qua dwoc so sanh voi so liéu nha san xuat

1.2.3.16 Thir nghiém bushing (hot collar)

Két qua( Watt loss) | Tinh trang Hanh ddng va khuyén céo

Piéu kién binh thuong. Tiép tuc kiém tra cac
hang muc cap do 2, 3 theo céc khoang thoi
gian duoc chi dinh trong bang tan suat kiém
tra, thir nghiém chuan.

P <0.05

¥

0.05<P<0.1 Kha

Sau khi stra chira, tiép tuc 1ap lai hang muc
0.1<P<0.15 Trung Binh | thir nghiém nay nhu mot phan cua thir
nghiém céap do 2, 3 theo cac khoang thoi gian
duoc chi dinh trong bang tan suit kiém tra
thar nghiém chuan.

Tham khao y kién chuyén gia

P>0.15

1.2.3.17 Phan tich dap &ng tan sé quét - SFRA

Két qua Tinh trang Hanh dong va khuyén céo
Khong phat hién bié
J phatiuen bien Binh thudng
dang
Phat hién bién dang nhe Khé Mtc d6 x0 léch cac cuon day nho
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Két qua Tinh trang Hanh ddng va khuyén céo

Co su x0 1éch cudn day ro rang. Giam sat

Phat hién bién dang 1o N tai, 1én ké hoach mé may dé kiém tra noi
. Trung Binh |
rang bo.
Tham khdo y kién chuyén gia
i . . ,( r A 1/\ h /4 k/v\. D \ r 2 h~
Phét hién bién dang Co sy x0 lIéch dang ké. Dung may sua chita

/ thay thé. ’
Tham khao y kién chuyén gia

nghiém trong

1.2.3.18 Phén tich ham lweng am trong cach dién rin — DFR

Két qua Tinh trang Hanh dong va khuyén céo
% do am trong gidy < 1.0 -
7 , Binh thuong
1.0 <% @6 am trong giay <2 Kha
2<%doamtrong gidy <3 | Trung binh | Thuc hién loc dau hoc say dau
online
% d6 am trong giay > 3 - Tham khao y kién chuyén gia

Hudng dan khang dién 110kV
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Piéu 13. CAP NGAM 110KV VA 22KV
1 Noi dung, trinh tw va phwong phap thwc hién:

1.1 Lwu trinh

Bat dau

Y

b J

Phén loai thiét bj

Duy tri tan suat

Phén loai thiét bi

kiém tra, thi
nghiém theo cgt
hanh dong

Stwra chira /

FY

binh Panh gia

tinh trang

Xau

thay thé

v

Phan tich
FMECA

h 4

Xiy dyng hang
muc kiém tra, thi

’ Tot X :
kiem tra, thir < nghiém cho tirng
nghiém thiét bi
Kha / v
Thay @6i tan suat Trung

Thirc hién cac
hang muc kiém
tra, thir nghiém

theo 2 cip dé

Hinh 1 — Luu d@d quy trinh SCBD theo phwong phip CBM cho cap ngam

1.2 Noi dung thwc hién:

1.2.1 Thuc hién phan tich loai, &nh huwéng, mirc dg nghiém trong cua
cac hu hong:
1.2.1.1 Thong ké cac loai hw héng ddi véi cap ngdm
Than cap
bau cap
Hop nodi cap
- Vo cap

1.2.1.2 C4c nguyén nhén giy ra cac hw hong ciap ngim

- Lbi k¥ thuat trong qué trinh thi cong
- Loi trong qua trinh van chuyén va bao quan
- Khiém khuyét trong qué trinh san xuat
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- Suy giam chét luong trong qua trinh van hanh
- Téac dong cua moi trudng
1.2.1.3 Thanh lap bang FMECA d6i v6i caAp ngam

a) BANG FMECA POI VOl CAP NGAM 110kV

chét luong

khong dat chat lugng

Loaihw | Nguyén nhan h : ,
OMAY | X nh huéng he hing guyen nhitn ur Coché hwhéng | Hanh dgng khuyén nghi
hong héng
Hu hong Panh dau hanh lang tuyén
cach dién A \ 5 e Giam/hu hong cach
. , Gay hu hong nang Do tac dong manh . . , R o lAA
cap do tac , ez dién (do bén thu 3 tac Xay muong cap bétong
46Nd co cho cép cua vat sac nhon dong)
eng ¢ ong Tang cuong l6p giap, vo
hoc A 5 A
boc, ong bao vé
V6 boc kim loai bi an
mon, din dén nudc Bén thar 3 tac dong v hia ,
i A A NA iA A ) 5 ay hien tuong lao
Hu héng | Xam nhaAp gay’ra hn;?n gay h‘u’ hqng hoac df) héa va hu hong cach Thir nghiém vé boc
V6 boc tugng cdy nudc, mat | an mon hoa hoc hoac " (HVDC)
tinh chat chéng tham | 1o hoa, nhidm ban tir dién
nudc theo chiéu mdi truong bén ngoai
ngang cua cap
Nudc tham nhap théng Dién tro cach dién
qua khiém khuyét cua
| Lo hoa, cay nuéc Sy xam nhap cua vo boc (thdam theo
Tang h¢ so nuéc chiéu ngang) va khiém Kiém tra ngoai quan
ton khuyét dau ndi (tham ’
hao/giam theo chiéu doc)
‘?“?}:‘;T? Qua nhict do qua tai
cach dien hoac do anh hudng
Suy giam cach dién Qua nhiét ciia moi truong dén su Giam sét tai
toa nhiét cua hé théng
cap
L&i khong dugc phat
hién trong qué trinh
Khiém kiém soat chit luong PD
khuyét bén | GAy phongdiéncuc | Khiém khuyéttrong | cuanha san xuat hoac
trong bo qua trinh san xuat nghiém thu tuy nhién )
céc khiém khuyét bén Str dung HFCT
trong s& phat trién dan
gay gia héa
Khiém o )
khuyét bén Lao hoa cach dién do Cap uon cong qua PD
trong va phat nhiét, vo boc Anh huéng tr mdi | muc cho phép (do hu
ia hé cach dién hu hong, trudng bén ngoai ho hoC); ta
gia hoa ach din fu hong ruong ben ng ong co hoc); ting Sir dung HFCT
cach dién phong dién cuc bo nhiét tro suat cua dat
Tiép xuc o dien diu o
dAu cap L Céch dién dau cap Qua nhiét do tiép xtic L e
khong dat Hu hong dau cap hodc thi cong dau cap Kém Kiem tra nhiét do

Huéng dan Cap ngam 110kV va 22kV




105

b) BANG FMECA POI VOI CAP NGAM 22kV

) , . Nguyén A Cac han . X
Loai hw Anh hwéng gA y Co ché hw Tz g Hanh dong
i . , nhéan hw 9 muc kiém % )
héng cua hw héng X héng kien nghi
héng tra
) . Quan ly huong
Tac — dong ,, _ | do vat sic ,, tuyen cap
ngoai luc lam | Hu hong ning nhon- tic Suy giam, hu hong Khénd 6 i
hu hong cach | cho cap . cach dién cap g Lam ham cap
A . déng manh
dién cap - - —
Dung céap boc gidp
A.n mon vo b(:)c Do dio
Hu hoéng vo kim logi, nudc duon an | Suy giam, hu hon Y
ngoai ’ xam  nhap vao mon & 0 cécyh?iién’cé ’ Khong co Kiém tra tinh toan
g cép khong co | ToR N cap ven qua vo boc
chéng tham o, HVDC
Téng he so Nuéc thim  vao Do luc‘jng 'hé .
cdng sudt / | Tudi tho, nhiém £ . ORI Kiém tra cach phan tan
suy giam céch | 4m (cay nudc) Tham nuée | céch dign khu vuc dién Z
1y g y Vo cap bi hu hong : Quang phd dién
dién moi
SyAy giam céch Qué nhist Van hanh qua tai Kiém 'Fia cach bo lucjng ’he )
dién dién phén tan
Loi khong duoc
phét hién trong qué
trinh  kiém  tra
Khiém khuyét | Tang @ng suét | L3i san nghmm; thuvakiem | e ra cach
R . i i tra chat luong tai .A Do PD
cuc bo dién cuc bo xuat . L dién
nha may - gia tang
cuc bo cac khuyét
tat dién khi cap cii
hon.
Su I40 hoa nhigt | UMY suat
\ . , bén ngoai A ) P
X ... |caa lop cach |, , uon cong cap bat
Lo6i cuc bo va e .| anh hudng . \ 2 . . N X
~ Y nhiét; Su gia 2. | thuong (hu hong co | Kiém tra cach Do luong hé s6
lao hoéa cach | . ~ .| do thay doi - A n A s
o ting cuc bd cua .. \ hoc); tang dién tro dién phan tan
dién , J .~ | mO1 truong PO
ung suat dign; | N suat nhiét cua dat
\ S van  hanh
Vo6 boc bi hong :
cap

c) BANG FMECA POI VOI HQP NOI CAP NGAM 22kV

Céc
. \ Anh hwéng | Nguyén nhan < \ hang Hanh déng kién
Loai hu héng ciia hw héng her héng Co ché hu héng muc nghi
kiém tra
. Thi cong khéng

Khiém Su gia tang \ T
khuyét cuc cuc bo cua | Chatluong dl}ng gach dan dén bo PD
05 yct Cy ing skt thi cong két noi kém, do d,O i

0 dién lam ting (g suat

i dién cuc bd
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. bo PD
L&o hoa cach Suy  giam Chatluong | 1 3i thi cong ] : _
nhigt céch dign thicong | khang kin hop ndi Do luong hé so

tieu tan
Khiém Su gia ting |
khuyétcuc | cuc bo cua Chatluong | 5 15p dat hop - Po PD
bo ' ung  suat| VTTB | ngi
' dién

1.2.2 Xac dinh hang muc va tan suat thi nghiém cho cap ngdm 110KV

Cit A £
Hang muc thir nghiém di¢n/Khong Tf_}? ,suat Thuc hién
cét dien (thang)
Cap do 1 — Online
1 | Kiém tra ngoai quan thiné% cat 01 QLVH
2 | Gigm sat nhiét d (*) hong cat 01 QLVH
3 | Kiém tra nhiét d6 hop dau cap thiné% cat 06 DVTN
4 | PD Online hong cat 12 DVTN
ién
Cap d¢ 2 — Offline
5 | Kiém tra ngoai quan Cit dién 36 DVTN
6 ];i(;) cach di¢n tré cach dién vo cap, rudt Ct dién 36 DVTN
7 | Thtr nghiém HVDC vo céap, do dong 1o Cit dién 36 DVTN
Cap d6 3 — Offline
Do tim su ¢4, xac dinh diém hong vé o en Theo diéu
8 cap, rudt cap (**) Cat dien kién BVIN

(*) Thuc hién Voi ccfp ngc”im c6 bg giam sat nhiér dg;
(**) Ap dung theo Quy dinh 2738/0P EVNSPC ngay 10/9/2019
1.2.3 Xac dinh hang muc va tan suat thi nghiém cho cap ngam 22kV

Cit A )
Hang muc thir nghiém dign/Khong T;:‘,S“at Thue hién
cit dién (thang)
Cap do 1 - Online
1 | Kiém tra ngoai quan th?é% cat 01 QLVH
2 | Kiém tra nhiét do Khong cat 03 QLVH/DVTN
3 | PD Ultrasound, TEV thz‘é‘-’n"at 03 QLVH/BVTN
4 | PD online Khong cat 12 DVTN

Huéng dan Cap ngam 110kV va 22kV




107

Hang muc thir nghiém diégﬁgaﬁng i?ﬁéﬂ;ﬁ;t Thue hién
cat dién
dién

Cap d9 2 — Offline

5 | Po dién tré cach dién Cat dién 36 DVTN

6 | Thi nghiém VLF/DAC (*) Cit dién 36 DVTN

7 | Do PD offline Cit dién 36 DVTN

8 |PoTgd Cit dién 36 DVTN
Cap d 3 — Offline

9 Egngr\?ésggf’;u’gccgénh dem | citdien | Theo didu kién PVTN

1.2.4 Xay dung cac tiéu chi danh gia
1.2.4.1 P6i véi cap ngdm 110kV
i) Kiém tra ngoai quan:

- Kiém tra hanh lang tuyén cép: bién canh bao cap (thiéu/hong): hoat
dong dao, thi cdng doc tuyén cap va tinh trang caa phu kién cap, nap ham cap

- Kiém tra phu kién cp va cau trc ha tang hd trg: bén ngoai link box,
bién canh bao, cau cap

- Kiém tra ham va muong cap: do kin dng dan cap, muong cap (vét nut,
tham nudc), tong thé caa méi ndi cap; diéu kién van hanh cua link box

- Kiém tra ndi bo cua link box: diéu kién van hanh caa SVL; mdi ndi, tinh
trang nhiém am, chdng dong vat xdm nhap, tinh trang nhidm ban

- Kiém tra dau cap: kiém tra méi ndi, dau cap nhiém ban

i) Giam sat nhigt do

Két qua Tinh trang Hanh déng khuyén cao

T<78°C Duy tri tan suat kiém tra chuan

78°C < T<82°C | TrungBinh | Ting cuong theo ddi 0,5 thang

Lén ké hoach stra chita/Ngung van hanh
T dénh gia CBM dua ra quyét dinh

T>82°C

Luu y: Ap dung cho tuyén cap 110kV Ha Tién — Phii Quéc
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iii) Kiém tra nhiét do hop diu cap

Két qua Tinh trang Hanh dong khuyén cao

Duy tri tan suat kiém tra chuan

AT<5°C

5°C < AT <10°C Diéu chinh tan suét thanh 03 thang

10°C < AT <20 °C Diéu chinh tan suét thanh 01 thang
Thuc hién cdp d6 2, 1én ké hoach stra chira ngay
20°C < AT

T6 dénh gia CBM dua ra quyét dinh

Luu y: AT = so sanh nhiét do giira 3 pha
iv) PD online

DPiéu kién thuc hién: Po PDonline tai vi tri dau cap co lop gidp néi dat truc tié’p, dé
tiép can va dam bao khoang cach an toan

Két qua (pC) Tinh trang Hanh dong khuyén c4o
0 pC—250 pC Duy tri tan suat kiém tra chuin
250 pC — 500 pC Kha Diéu chinh tan suét thanh 6 thang
500 pC — 750 pC Trung binh Diéu chinh tan suét thanh 3 thang
S750 pC Xac dinh vi t}ri PP, thuc hién cép do 2, Ién ké: hoach stra
P chita/thay thé, Té danh gi4 CBM dua ra quyét dinh
Luu y:

- Ngoai viée danh gia bang cac chi s6 tham khdo trén, chuyén gia phan tich PD sé
quyét dinh mire dg va hanh déng can phdi thuc hién (khuyén cdo tang tan suat
theo déi, gidm sdt xu hwéng phéat trién PD hogc 18n ké hoach car dién dé thay
thé/ sira chiza néu can thiét) tuy theo mize dé nguy hiém cua dang séng PD trong
qua trinh khi phan tich.

- Phan tich PD phdi dira trén cac tinh char nhw: PD type, waveforms, magnitude,
pattern, PRPD, rise time, fall time, noise...

- Do tuyén cép Ha Tién-Phi Quéc qua dai, hang muc ndy chi danh gid PD tai cac
dau cap, khdng thé danh gid PD tqi than cap.

- Can Té danh gia CBM dwa ra quyét dinh khi ra hanh déng khuyén cao
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V) tré cach dién

a. Vo cap
Két qua Tinh trang Hanh déng khuyén cao
Theo d4nh Duy tri tan suat ki€m tra chuan
g'éfﬁa_ Lén ké hoach stra chita/thay thé
chuyén gia T6 danh gia CBM dua ra quyét
dinh

Lueu y: Ap dung cho cap XLPE ¢ 16p boc chéng nurée

b. Rugt cap

. Tinh .
Ket qua Hanh dong khuyen cao
trang
Theo danh Duy tri tan suat kiém tra chuan
gia cia Thuc hién sira chira/thay thé, thyc
chuyen gia hién cip do 3 néu IR=0MQ
T6 d4nh gia CBM dua ra quyét dinh

b - Diéntré cdch dién cia cdp khéng dwoc tiéu chudn hoa, gia tri Red phu thuge vao
chiéu dai, @ day cdach dién, tiét dién, méi trieong ...
- Red dwoc ghi nhdn 12 gia tri tuyér doi trong khodang thoi gian do (két qua Red on
dinh)
- Red can so sanh Véi cac soi cdp ciing diéu kién khac, can Té danh gia CBM dua
ra quyét dinh khi phat hién Red bdt thuwong
vi) Thir nghiém HVDC

Tinh

Két qua Hanh déng khuyén cao

trang

Co6 thé thuc hién dén 5 kV Duy tri tan suit kiém tra chuin

Can xac dinh vi tri vo cap bi 15i va
thuc hién stra chira
T6 danh gia CBM dua ra quyét dinh

Khong thé thuc hién dén 5kV

Luu y: Ap dung cho vé cap

vii) Do tim sw co, xac dinh diém hong vé cap, rudt cap
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Két qua

Tinh trang Hanh déng khuyén cao

Khong xac dinh dugc vi tri

Xac dinh duoc

vi tri

Lén ké hoach stra chira/thay thé
T6 danh gia CBM dua ra quyét
dinh

Luu y: Ap dung theo Quy dinh 2738/0P EVNSPC ngay 10/9/2019

1.2.4.2 P6i v6i cap ngam 22kV
i) Kiém tra nhiét dd hop dau cap

Hanh déng khuyén céo

Duy tri tan suat kiém tra chuan

Két qua Tinh trang
5°C<AT<10°C Kha

Diéu chinh tin suét thanh 02 thang

10°C<AT<20°C

Diéu chinh tin suét thanh 01 thang

20°C < AT

Thuyec hién cap d6 2, Ién ké hoach xir Iy
T dénh gia CBM dua ra quyét dinh

Luu y: AT = so sanh nhiét d¢ giira 3 pha
i) PD Ultrasound, TEV
a. Panh gia tong quat

Két qua

Hanh déng khuyén nghi

Corona c6 am thanh

C6 ké hoach xir ly cang sém cang tét, mirc do wu tién xu ly thap

Tracking c6 am thanh

C6 ké hoach xir ly cang sém cang tét, mic d6 wu tién xu ly trung binh

Arcing cé am thanh

C6 ké hoach xir ly cang sém cang tét, mirc d6 wu tién xir ly cao nhat

b. PD Ultrasound

Két qua (dB)

Khoéng phat hién PD

Phéat hién PD véi cuong d6 nho

Phat hién PD véi cuong d6 lon

Phat hién PD véi cudong do rat

Ion

Hanh ddng va khuyén céo

Duy tri tan suat ki€m tra chuan

Theo dbi kiém tra lai sau 01 thang

Thuce hién cap d6 2, 18n ké hoach xir ly
T6 danh gia CBM dua ra quyét dinh

Lueu y: Ngudng ddnh gid cé thé tham khdo theo tirng thiét bi do
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c. PDTEV
Két qua Tinh trang Hanh déng khuyén cao
<20dB Duy tri tin suat kiém tra chuan

20 dB < tri s6 <30 dB

>30dB

Theo dbi kiém tra lai sau 01 thang

Thuc hién cap d6 2, 1én ké hoach xir Iy
T d4nh gia CBM dua ra quyét dinh

Lueu y: Ngudng danh gid cé thé tham khao theo tirng thiét bi do

1) PD online
Diéu kién thuc hién:

- Do PDonline tai vi tri ddu cap c6 16p giap ndi dat truc tiép, dé tiép can va dam

bao khoang cach an toan

- Giap cap phai duoc dua ra va ndi dat ngay phia sau cta ti hop b, dé tiép can va

dam bao khoang céch an toan

Két qua

0 - 500 pC

500 — 1000 pC

Tinh trang Hanh déng khuyén cao

_ Duy tri tan suat kiém tra chuan

1000 — 2500 pC

>2500 pC

Luu y:

Trung binh

Thyc hign cap do 2 som nhat
To6 danh gia CBM dua ra quyét dinh

Kiém tra lai PDonline sau 06 thang

- Viéc phan tich va chan dodn 1y theo dang cia PD ma cd mite dg danh gid khdc

nhau, cé thé tham khdo tiéu chudn céc qudc gia khéc, viéc khang dinh két qua

PD can phdi phan tich trén nhiéu ddc tinh nhw: PD type, waveforms, magnitude,

pattern, phase, rise time, fall time, noise...

- Tham khdo tiéu chi danh gid dwoc &p dung cho cap ngam cé cach dién XLPE
- Ngudng déanh gid c6 thé tham khdo theo tirng thiét bi do
iv) Po dién tré cach dién
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Két qua Tinh trang Hanh déng khuyén céo
Duy tri tin suat kiém tra chuan
Kha Diéu chinh tan suat thuc hién cip d6 2 thanh 24
Theo danh gia thang, PD online 06 thang
b i thi : . . .
r?é‘hlvelm S Pidu chinh tn suét thuc hién cip do 2 thanh 12
i 9 thang, PD online 01 thang
Két hop thur nghiém Tgd, PD, VLF/DAC dé dénh gia
k§t qua )
T6 danh gia CBM dua ra quyét dinh
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Luu y:
- Dién tré cach dién ciia cap khong dwoc tiéu chudn hoa, gia tri Red phu thuge vao

chiéu dai, dé day cdch dién, tiét dién, méi triong.
- Red dwoc ghi nhdn 1 gid tri tuyér déi trong khoang thoi gian do (két qua Red én
dinh).
- Red can so sanh véi C&c soi Cap ciing diéu kién khac, can Té danh gid CBM dwa ra
quyét dinh khi phét hién Red bat thirong.

v) Thir nghiém VLF / DAC

a) Thir nghiém VLF

Thei gian thi

nghiém (15 phiit) Tinh trang Hanh dong khuyén cao

Khong xay ra phong Duy tri tan suat kiém tra chuan
dién
C6 dau hiéu phong Thay thé cap
dién T6 dénh gia CBM dua ra quyét dinh
Luu y:

- Dé:i Vi cdp méi, dién dp thir nghiém bang 3 lan dién ap danh dinh
- Doivoi cap dang van hanh, dién ap thur nghiém bang 75% dién ap thu
nghiém maoi

b) Thir nghiém DAC

Thaoi gian thie nghiém

(50 shot) Tinh trang Hanh dong khuyen cao

Khong xay ra bat o 7
Duy tri tan suat kiém tra chuan

thuong
C6 xay ra bat thuong Tt‘ay the cap ,
TO danh gia CBM dua ra quyét dinh
Luu y:
- Déi vdi cap méi, dién ap thir nghiém bang 3 lan dién dp danh dinh
- Doi v6i cap dang vin hanh, dién dp thir nghiém bang 75% dién dp thir
nghiém maoi
vi) PD offline

- Viéc phan tich va chan doan tly theo dang cua PD ma cd mic do danh gia khac

nhau, cd thé tham khao tiéu chuan cac quéc gia khac, viéc khang dinh két qua
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PD can phai phan tich trén nhiéu dic tinh nhu: PD type, waveforms, magnitude,
pattern, phase, noise...

- Tiéu chi danh gia 4p dung cho cap ngam c6 cach dién XLPE.

PDIV (kV) Két qua Tinh trang Hanh déng khuyén céo
0-250pC . o .
Duy tri tan suat kieém tra chuan
250 - 350 pC Kha
<U .9 . . ;
=0 350 — 500 pC Trung binh Kiém tra lai PD offline sau 12 thang
Xt ly ngay
>500 pC T6 danh gia CBM dua ra quyét dinh
0-1500pC N ,
Duy tri tan suat kieém tra chuan
500 — 1000 pC Kha
=1,7Uo 1000 — 2500 pC Trung binh Kiém tra lai PD offline sau 12 thang
Xt ly ngay
>2500 pC T6 danh gia CBM dua ra quyét dinh

Luu y: Dién dp thir nghiém t6i da bang 1,7 lan dién dp danh dinh

vii) Do Tgd
Tgd@2Uo Tgd@2Uo - Tgd@Uo | Tinh trang Hanh déng khuyén céo
<1,2x10° Va <0,6x10° Duy tri tin sudt kiém tra chudn

Thuc hién cac hang muc kiém

_ -3 = _ 3 >
(1,2-2,2)x10% | Hoic | (0,6-1,0)x10 tra cp 05 2 Sau 12 thang

Thuc hién cac hang muc kiém
tra cap do 2 sau 06 thang

T6 danh gia CBM dua ra
quyét dinh

>22x10°% Hoac >1,0x10°%

Luew y: Tiéu chi danh gid dp dung cho c&p ngam co cach dién XLPE

viii) DO tim sw ¢6, xac dinh diém héng vé cap, rudt cap
Két qua Tinh trang Hanh dong khuyén cao

Khoéng xac dinh duoc vi tri

Lén ké hoach stra chira/thay thé
T6 danh gia CBM dua ra quyét
dinh

Xac dinh duoc vi tri

Huéng dan Cap ngam 110kV va 22kV
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Piéu 14. Hé théng DC trong TBA 110kV

1. Noi dung, trinh ty va phwong phap thuc hién:

1.1

Lwu trinh

Bat dau

h J

h 4

Phin loai thiét bi

Phén loai thiét bi

nghiém

Thay déi tan suat
kiém tra, thie

F Y

Ra quyét dinh SCBD

h J

Phan tich
FMECA

h J

XAy dung hang
muc kiém tra, thi
nghiém cho tirng
thiét bj

k4

Thwc hién cac
hang muc Kkiém
tra, thi nghiém

theo 3 cap d6

nghiém

Duy tri tan suit
kiem tra, thi

FY

Panh gia
tinh trang
van hanh

ngay, thwe hién SCBD
hoac thay thé

Kha
Sf'lp Xép Trung binh
SCBD hoic thay thé |
Tach khoi vin hanh s

F Y

Hinh 1 - Luu d6 quy trinh SCBD theo phwong phap CBM

Huongs d4n hé théng DC trong TBA 110kV
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1.2.1 Thuc hién phan tich loai, anh huwéng, mic do nghiém trong ctia cac

hw héng hé thong DC:

1.2.1.1 Théng ké c4c loai hw héng

— Muec nudc trong binh thip hon vach quy dinh

— Céc coc binh Accu va kep ndi co tiép xuc tét khong
— Accu ¢c0 hién tugng phong dién, ri nudc, phu binh

— Céc dau ban cyc accu bi hen gi hay c6 bj dong mubi
— Théng sé méi trudng cua phong chira khong dang qui dinh
— Tri sb dong dién nap, dién ap nap c6 gia tri khdng pht hop quy dinh (tham khdo

thong sé cuia NSX)
— Cham dét hé thong DC

— Hé thdng nguon AC cho ta Charger khong on dinh
— Hé thdng Battery mang tai thap trong thoi gian dai

— May nap khéng hoat dong

1.2.1.2 Cac nguyén nhan gay ra cac hw héng
— Khong tuan theo hudng dan van hanh cia NSX
— Do chat luong thi nghiém, nghiém thu khi dua vao st dung thiét bi lan dau
— Nhiét d6 phong chtra Accu khong dam bao (tham khao thong sé NSX, >33 dé

C)

— Khong tuan theo huéng dan bao tri, bao dudng va xir ly hong hoc diing cach
— Do suy hao vat li¢u thiét bi

1.2.2 Xac dinh hang muc va tan suat thi nghiém

1.2.2.1 Céac hang muc kiém tra, thi nghiém

Hang muc kiém tra Thiét bi Catdign/Khong |~ Tan
cat dién suat
May sac Khong cat dién | 3 thang
Gian Accu Khéng cat dién | 3 thang
Mach phan phéi DC Khong cat dién | 3 thang
2 . Tu diéu khién Khong cat dién | 3 thang
Kiém tra ngoal guan Kiém tra ché do béo L
o i Khong cat dién | 3 thang
dong
Accu Khéng cat dién | 3 thang
Kiém tra nhiét do N ]
ohong chira Accu Khoéng cat dién | 3 thang
L(I'ri?l tra dign tro noI tng | Khong cat dién | 3 thang
Kiém tra dung lugng Ah | Accu Cit dién 12 thang

Huongs d4n hé théng DC trong TBA 110kV
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;p'em tra dong dien/dien | \pay coc Cit dién 12 théng
Kiém tra cach dién May sac Cat dién 36 thang
Kiém tra van hanh May sac Cit dién 12 thang
Thu nghi¢ém cac che do | \rq Cht dién 36 thang
van hanh

1.2.2.1.1 Kiém tra khong cat dién

Thue hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua cac TCT;
Thuc hién theo d& xuat ctia TNB

Muc nudc trong binh khéng thap hon vach quy dinh (d6i véi Accu kin khong
kiém tra hang muc nay)

Tinh trang coc binh accu va kep néi cé tiép xtc tét khdng

Kiém tra Accu c6 hién tuong phong dién, ri nuéc, phi binh

Céc dau ban cuc accu xem c6 bi hen gi hay ¢6 bi dong mudbi

Kiém tra nhiét d6, o am va hé thdng thong gi6 cia phong Accu

Tri s6 dong dién nap, dién ap nap khéng vuot qua gia tri quy dinh

1.2.2.1.2 Kiém tra c6 cat dién

Tri s6 dong dién nap, dién ap nap c6 gia tri ph hop quy dinh (tham khdo théng
s6 cuia NSX)

Kiém tra dung luong Ah cua hé thong Accu

Cham dat hé théng DC

Hé théng ngudn AC cho ta Charger khéng 6n dinh

Hé thdng tu chuyén ngudn ATS

Kiém tra bo canh bao cham dat hé théng DC

Kiém tra bo canh bao mat ngudn AC cho ta Charger

1.2.2.2 Hang muc va tin suit thi nghiém

Hang muc thir nghiém Tan suét (thang) Thurc hién

Cép d6 1 — Khong cit dién (Online)

1 | Kiém tra myc nuéc binh (binh nuéc) 03 QLVH
2 | Kiém tra cac cuc cua Accu 03 QLVH
3 K}em ’tra tlnp trar,lg bepAngoal cua binh 03 QLVH
(ri nudc, phu, phong dién ...)
4 | Kiém tra hé thong thong gio 03 QLVH
5 K'llem t¥a t}qlong s0 lién quan trén thiét bi 03 QLVH
giam sat cua tu Charger
Kiém tra thong sb lién quan van hanh
6 cua ti Charger 03 QLVH
7 | Kiém tra dién trd ndi cia binh 03 QLVH

Huongs d4n hé théng DC trong TBA 110kV
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Hang muc thir nghiém Tan suét (thang) Thurc hién
Cép d6 2 — Cit dién (Offline)
8 Kiém tra dung lugng Ah cua hé¢ thong 12 DVTN
Accu
9 | Kiém tra lién quan ti Charger 12 QLVH
X aA A 1a A 1 A 36 (theo tan sudt
10 | Kiém tra ché d6 van hanh h¢ thong ATS TNDK) QLVH
Cép d6 3 — Theo yéu ciu
11 | Kiém tra cach dién thanh cai DC QLVH
12 | Khi c6 hé thong bat thuong QLVH
. . . Th ] i
13 | Khi c6 su ¢b cham dét hé théng DC Theo ding qui 1) ) By
dinh v€ qui trinh
14 I?hl c6 canh bao Battery bat thuong trén Xt 1y su co QLVH/ PVTN
tu Charger
15 Khi c6 canh bao bat thuong trén ta QLVH/ DVIN
Charger

1.2.2.3 Xay dung cac tiéu chi danh gia

1.2.2.3.1 Kiém tra dién tré ndi ciia binh — Accu

Két qua Tinh trang Hanh ddng
Dat Binh thuong. Duy tri tan suat kiém tra chuan
Khéng dat - Tang tan suat kiém tra

- Thay thé

- Néu la Accu méi, sau khi thi nghiém dat yéu cau, do théng so dé ldy gia tri
chudn kiém tra khi lap dat lan dau

- Néu la Accu cil, chia 6 gia tri tham chiéu, do tat ca cac binh, dy gia tri mdu
twong dong dé tham chiéu danh gid

- Ghi nhdn théng s¢ do lwong, dé xay dung gia tri tham chiéu danh gid theo thoi
gian

1.2.2.3.2 Kiém tra dung lwong Ah — Accu

Két qua Tinh trang Hanh ddng
Dat Binh thuong. Duy tri tan suat kiém tra chuan
Khong dat - Tang tan suat kiém tra

- Thay thé

- Néu dung lwong con lai trén 90% duy tri tan sudt kiém tra chudn
- Neu dung luong con lai trén 80-90% tang tan suat kiém tra chudn

Huongs d4n hé théng DC trong TBA 110kV
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- Néu dung lwong con lai dudi 80% thay thé Accu
1.2.2.3.3 Kiém tra May sac

Két qua Tinh trang Hanh déng
Dat Binh thuong. Duy tri tan suat kiém tra chuan
Khong dat Stra chita hoic thay thé

Két hop véi viéc kiém tra dung lrong Accu (Accu dang doi), kiém tra lién quan
cdc chirc nang cua tu Charger:
- Ché d¢ BOOST
- Ché dg EQUALIZE
- Ché d¢ FLOAT

1.2.2.3.4 Kiém tra cich dién — May sac

Két qua Tinh trang Hanh ddng
Dat Binh thuong. Duy tri tan suat kiém tra chuan
Khong dat Stra chita hoic thay thé

1.2.2.3.5 Thir nghiém ché d9 van hanh — ATS

Két qua Tinh trang Hanh ddng
Dat Binh thuong. Duy tri tan suat kiém tra chuan
-Kiém tra lién quan thiét bi ATS va hé thong
n mach
Khong dat -Hiéu chinh mach néu c6 bat thuong

-Thay thé néu thiét bi hong

Huongs d4n hé théng DC trong TBA 110kV
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Piéu 15. Puong day trén khong 110kV

1 Noi dung, trinh tw va phwong phap thwc hién:

1.1 Lwu trinh

Bat daun

h 4

Phén loai thiét bi

Phén loai thiét bi

Thay do6i tan suat

A

kiém tra, thir
nghiém

Duy tri tin suat

b J

Phan tich
FMECA

h J

XAy dung hang
miuc kiém tra, thir
nghiém cho tirmg
thiét bi

v

Thuc hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap d6

Y

kiém tra, thir
nghiém

Kha Ef)auh gia
tinh trang
van hanh

Sf:lp Xép Trung binh
SCBD hoac thay thé |
Tach khoi vin hanh <y

ngay, thwe hién SCBD

hoac thay thé

A

Hudng dan duong day trén khong 110kV
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1.2 Noi dung thwc hién:

1.2.1 Thuyc hién phan tich loai, anh hwéng, mirc do nghiém trong cia

cac hw hong dwong day trén khong 110 kV:

1.2.1.1 Théng ké cac loai hw héng

Sét danh vao duong day;
Phong su;
Céc hoat dong vi pham hanh lang an toan ludi dién;
Cay va dong vat xdm pham hanh lang an toan ludi dién;
Nga d6 tru, gay canh tay xa;
Hu hong day dan, day chong sét, tiép dia va phu kién (vi du: bé chudi st,
dut day dan,...);
Cac nguyén nhan khéc (vi du nhu: ro le hoat dong khéng tin cay, su cé bo
chéng sét va may cat duong day, ...).
1.2.1.2 C&c anh hwéng gay ra cac hw héng
- Do nhiét
- Do co khi

- Do dién mo6i 140 hoa s€ lam hu hong cach dién gy phong dién, suy giam cach

dién trong qua trinh van hanh (do bé bat sit hodc phan hity bé mat st Polymer).

- Lai ky thuat trong qua trinh thi cong
- Khiém khuyét trong qua trinh san xuét
- Tac dong cia moi truong

1.2.1.3 Xac dinh cac nguyén nhan va co ché din dén hw hong.

Loai Anh Nauvén Cac hang Hanh Tan
: hwdéng gA Y Co ché hw muc thir dong suat
TT hw . nhan hw . ‘n : £ .
hén cia hw hén héng nghiém / kien (thang)
g hong g ki€m tra nghi
M0i noi phat Kiém tra 03
nhiét do ti€p nhiét do cac i
xuc xau, do moi noi, Kiém tra
q chat luong kiém tra tai | nhiét do,
e Y Pt | thi cong hodc | Tiép xtic xéu, | ciaduong | ghinhgn |,
038 | day; durt | do chét phét nhiét mi day tai.
1 Ol | mbindi | luong vattu | ndi
noi, ~ N
O gdy sy | thiet bi.
moi leo x 2
A 1% co . Kiém tra
day dan Qua tai .
\ A ngoal 1
duong day.
quan
Anh  huong | Quadiénédp, |Kiémtrah¢ | Kiémtra 24
sét lan truyén | phong dién thong tiép do di¢n

Hudng dan duong day trén khong 110kV
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X
A

. Anh A Cac hang Hanh Tan
Loai . Nguyén £ M A A
hudéng A Co ché hw muc thw dong suat
TT hw . nhan hw . o “x ,
hén cia hw hén héng nghiém / kien (thang)
g hong g ki€ém tra nghi
trén  duong | gy dirt moi dia, chong tro tiep
day noi Sét’ van, hé dia
Anh  hudng Qué dién dp, t}}lf);ng dy | Kidm tra
ciia sét danh | PROng dién - chong setva 1
% gay dit moi thoat sét trén :
truc tiep £ \ A quan
noi duong day
Kiém tra
Cay  xanh, phat quang
dQng.Vat, vat | Vi Rham , ha‘nh lang an Kiém tra
la vi pham | khoang cach toan, thuc ngoai 1
hanh  lang | an toan gay hién cac giai ?Jah
ludi dién gy | phong dién phéap chong g
phong di¢n dong vat/ vat
la
DaAy dan’, dgy i ]3 ! d.m ,m(')t ~. | Kiém tra tu6i -2
chong sét bi | sO sgi ctia rut N Kiem tra
e . x . tho, tinh .
lao hoa, thoi | dan; hoac dut n ngoai 1
PR X A X trang bén
tiet tac dong. | gdy day dan, °. quan
Hu ~ . | ngoai.
hong day CS tai cac
4 Tua vi tri khoa
ay day, néo, khoa d, | Kiém trado | ..
dan, ~ y Lo 1A L. ks ~ A Kiem tra
2 | A vong Qua tai ddy | moi noi vong day )
day A x A~ x O ngoai 1
X day dan - Do vong dan, day
chong < A x . quan
, tang cao gay | chong sét
set . ‘A
phong dién
Do vi pham | Tua day, dut K}Cm tya Kiem t-ra
HLATLDCA | day canh bao ngoail 1
HLATLDCA guan
Kiém tra tinh | Kiém tra
Giahacsch | Gargcich | ngoar |4
o . | dién quan
dién, bam bui -
s NP 2 Kiém tra
Suy gidam bé mat hodc Kiém tra A .
Hu , o~ Z . o diéntré | Khico
Hu ) cach dién cac | do chat lugng | phong di¢n cach 8 cAU
hong h?ng phu kién cach dién kém | bé mat dien y
cach cach gay phong e :
dién dién dién 1 nghiem
3 | (su dan dén do d_ong ro
néo. st | oa (online)
a5 . gay su Kiém tra try,
0,801 ¢ , hé thén
dang, Anh hudng © hong -2
e as AL 2 chong sét Kiém tra
o)) cua sét danh | Qua dién &p A e o
" A 2 (tiép dia, day | dodién
truc tiép/lan | gay phong z , o il 24
A goa X chong sét, tro tiep
truyén trén dién £ . .
duong day chong sét dia
trén duong
day)
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Loai Anh NaQuvan Cac hang Hanh Tan
T hu huwéng nhgﬁnyhlr Co che hw muc thir dong suat
hén cia hw hén héng nghiém / kien (thang)
g hong g ki€ém tra nghi
Khoéa Kiém tra tinh
néo, trang bén
Hu khéa ngoai. 7
hon do, ma- Gi <&t an but gay, tudt Kiém tra
4 hug ni, mdc mon ’ chot ché, bu- ngoai 1
Eién treo, 16ng quan
i chot
che, bu-
I6ng
e Kiém tra hé Kiém tra
ngﬁlgen Tiépdiabi | thngtiép | dodien | .,
Hu P é’n Gisstzn | MAtdut,muc | dia, thodtsét | tro ticp
5 | hong 1 t’ mon ’ gi; Lién két duong day dia
tiép dia thodt thoat set Kiém tra
sét khong tot ngoai 1
guan
Gay d3 Chat luong Kiém tra tinh q
Y T | thi cong hodc A trang mong Kiém tra
VO ket do chat Tru nghiéng, try, nén ngoai 1
cau gay A nut, bien dang | 7] A :
z lugng vat tu ’ : mong, do uan
HU.’ Sll‘ 06 <, g . - g7 v q
. N thiét bi vong
hong ve | (tru, Mong tru, da
6 |keétcau | day din ién. - 43y
xay dan, xa) | Anh hudng m(')rjl o Kiém tra
dung khong | ctia moi 1ong, ¢¢ .
dam truong (sat vong dirong ngoal !
bdo van | 1, gi6 bio) | G2 Khong. quan
hanh dam bao van
' hanh

1.2.2 Xac dinh hang muc va tan suit thi nghiém
1.2.2.1 Céc hang muc kiém tra, thi nghiém
1.2.2.1.1 Kiém tra ngoai quan (khdng cit dién)

- Thuc hién theo quy dinh hién hanh;
- Tham khao thém cac hang muc kiém tra dinh ky bén duai:

Hang muc kiém

Cac ndi dung kiém tra

tra
Cén kiém tra khdng c6 bat thuong nao, VD nhu sy thay doi hinh dang,
Thén tru thép nit gay, gi, cau kién cua tru thép, bang cach quan sat tor mat dat. Cling
can KT xem bulon hay vit c6 bi roi, long, gi khong.
Cén kiém tra khong c6 bat thuong nao, VD nhu niit gdy va hu hong,
Tru bé téng trén than tru bé tdng. Cling can KT than tru bé tdng khong bi nghiéng tir

mat dat.
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Mong

Cén kiém tra khong c6 nhiing bat thuong, VD nhu hu héng bé tong
mong, bi x6i l16/vui lap do sut dat cat.

Day néo

Can kiém tra khong c6 nhiing bat thuong cua day néo, nhu chung day,
gi, dut soi cap.

Thiét bi ndi dat

Can kiém tra khdng c6 nhitng bat thuong, nhu gi, he hong va dat. Do
dién tro tiep dat gia tri quy dinh can dugc dam bao.

St cach dién

Can kiém tra khong cé nhing bat thuong, nhu nut gay, vét 6 gi dang ké
trén phan cach dién, dau vét dang ké vé hd quang dién trén phan cach
dién, gi trén dau chom va chét. Can kiém tra khdng co tiéng 6n bat
thudng nhu tiéng on do ro dién.

Day dan dign, day
tiep dia

Can kiém tra khdng co nhiing bat thuong, nhu hu hong, chay day, dit
soi, x04n day va long day. Ciing can kiém tra day léo duoc giir tach biét
vé6i khoang cach thich hop so vai than tru dién bang cach KT trang thai
thay d6i hinh dang cua day 1¢o va do nghiéng cua chudi cach dién, kiém
tra mdi néi day dan, mdi ndi I¢o bi phat nhiét, ddi mau.

Phu kién

Can kiém tra khdng c6 nhitng bat thuong dang ké, nhu nut gay, thay doi
hinh dang bat thuong, gi trong phu kién. Véi dudng day cé lip dat vanh
dang thé, mo phong dién ciing can kiém tra khong c6 nhitng bt thuong
nhu hu hong va gi trén vanh dang thé va mé phong dién.

Hang rao, ludi bao
Ve

Can kiém tra khdng c6 nhitng bat thuong, nhu gi va gay cua ludi chan,
CoC, V.v... cua hang rao bao vé, hang rao nay dwoc xdy dung dé ngan
chan sy tham nhap cta ngudi vao céc trang thiét bi cia duong day.

B6 chéng rung

Cén kiém tra khong c6 nhiing bat thuong nhu mét, 16ng, gi, vi tri bi dich
chuyén va gay day.

Bién s, bién tén
va bién bao

Can kiém tra khong c6 nhiing bat thuong nhu mo, mat, long, gi.

1.2.2.1.2 Kiém tra ngoai quan (cit dién) — dwoc thuc hién véi chu ky 5
nam/1an
- Kiém tra danh gia chat luvgng day dan, day chong sét (an mon vang quang,
oxi hoa day dan, day bi dut gay tai cac vi tri khoa d, khoa néo, ...)
- Kiém tra méi ndi 180 tai cac vi tri tru dung.
- V& sinh sir va kiém tra ty st
- Kiém tra phu kién day dan, day chdng sét.
- Kiém tra luc siét bu-long caa cac khoa d&, khoa néo
- Kiém tra tiép dia dau try, xa
- Kiém tra chdng sét van.
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1.2.2.2 Hang muc va tin suit thi nghiém

Hang muc thir nghiém Tan suét (thang) Thuye hién
Cép d6 1 — Khong cit dién (Online)
.2 . Noi dung khac 01

1 | Kiém tra ngoai quan Kiém tra than try 12 QLVH

2 | Kiém tra nhiét do 03 QLVH

3 | Po dién tro dat 24 QLVH
Cap d6 2 — Cit dién (Offline)

4 | Kiém tra ngoai quan 60 QLVH
Cap d6 3 — Theo yéu cau

5 | Kiém tra do vong Khi ¢6 yéu cau QLVH

6 | Kiém tra phong dién vang quang Corona Khi ¢6 yéu cau QLVH

7 | Kiém tra tuyén day du phong khong van hanh Khi ¢6 yéu cau QLVH

1.2.2.3 Xay dung cac tiéu chi danh gia
1.2.2.3.1 Kiém tra ngoai quan
a. Kiém tra ngoai quan (khong cét dién)
- Thuc hién theo cac hang muc Kiém tra, dinh ky theo quy dinh cia EVN
SPC, EVN;
- Tham khao thém cac hang muc kiém tra, dinh ky caa TNB: Kiém tra bé
mat sit c6 bam ban hozc cé dau hiéu am khoi khéng.
b. Kiém tra ngoai quan (cat dién)
- Lam sach bui ban bé mat hoic st néu can thiét va kiém tra cac vét ran nat

bét thuong trén dé mit su;

1.2.2.3.2 Kiém tra nhiét do
- So sanh nhiét do gitra nbi ndi va day dan va thyuc hién danh gia theo bang
sau (tham khao quy dinh 423/QB-DCTMN ngay 22/12/2010):

Hang muc ~ ~ac . A
STT Kidm tra Nguwong gidi han Hanh dong
AT <15°C Duy tri tan suat kiém tra chuan
Chénh lch (Khd) y It SUatKie 4
hiét do N . .
1 nﬁ_leﬂr, © . 0 0 Téang tan suat kiém tra 1 thang/lan
Mol not va 1I5°C< AT <75°C (hodc ngan hon tiy theo dieu ki¢n
day dan (AT) (Trung binh) mang tii duong day) va lip ké
hoach, bién phap xu ly. Phai xu |y
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Hang muc

=il kiém tra

Nguwong gidi han Hanh dong

sua chira ngay khong cho phep kéo
dai néu xay ra doi vaoi duong day

day tai
AT 275°C Tach duong ddy ra khoi van hanh
Hozc nhiét d6 moi noi > 120°C  |va xu ly sira chita ngay (nhw xir Iy
(XA4u) Su CO).
1.2.2.3.3 Do dién tré tiép dia
Pién tré dit cia tru (Q) | Tinh trang Hanh dong

< Gia tri thiét ké Duy tri tan suat kiém tra chuan

> Gia tri thiét ké Kiém tra lai va 1én ké hoach sira chita khac phuc

1.2.2.3.4 Kiém tra dj vong
Do vong Tinh trang Hanh dong

< Gia tri theo quy dinh Duy tri tan suat kiém tra chuan

> Gié tri theo quy dinh Kiém tra lai va 1én ké hoach stra chira khic phuc

1.2.2.3.5 Kiém tra phéng dién ving quang (corona)

Corona Hanh dong

Khéng co6 bat thuong Duy tri tan suat kiém tra chuan

Co hién tuong bat thuong Kiém tra lai va 1én ké hoach vé sinh, stra chira khic phuc
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Diéu 16. May bién Ap tw ding thujc TBA 110kV
1 Noi dung, trinh tw va phwong phap thuc hién:
1.1 Luu trinh

Bat dau

h J

Phan loai thiét bi

h

Phan loai thiét bj

v Phan tich

FMECA

h 4

XAy dung hang

kiem tra, thir
iém cho tirng
thiét bi

Duy tri tan sudt Tét muc
kiem tra, thix € ngh
nghiém
Kha /

h 4

Trung
binh

Thay doi tan suat
kiém tra, thi
nghiém theo cdt
hanh dong

DPanh gia
tinh trang

tra

Thure hién cac
hang muyc Kkiém
, thir nghiém
theo 2 cip dé

Xau

Stra chira /
thay thé

Hinh 1 — Luwu dd quy trinh SCBD theo phwong phap CBM cho MBA tu

dung

1.2 Noi dung thwc hién:

1.2.1 Thuc hién phan tich loai, &nh huwéng, mirc dg nghiém trong cua

cac hw hong:

1.2.1.1 Phén loai may bién ap

Phan loai Ciu tao MBA Kiéu Dzekl\l/?p Cong suat
Loai 1 MBA dau 1 pha 12,7/0,23 | 15 kVA dén 167 kVA
Loai 2 MBA diu 3 pha 22/0.4 | 100 kVA dén 4000
KVA
Loai 3 MBA dau lpha | 127/023 |15KkVA dén 100 KVA
amorphous
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Phan loai Ciu tao MBA Kiéu Dzekl\ll?p Cong suat
Loai 4 MBA diu 3 pha 2204 | 100 KVA dén 2000
' amorphous kKVA
Loais | MDA dauvingo lpha | 127/023 |15kVA dén 167 KVA
Loai 6 MBA diu ving bién | 3Pha 22/0,4 lig/oAkVA dén 4000

1.2.1.2 Phan tich c4c loai hw héng ddi véi may bién ap

- Ri dau chan st, mit bich may, than may

- Qua nhiét tai cac diem dau no1 dén s xuyén

- Phong dién cudn day
- B0 d61 nac phan ap tiép xac xau

- Dau cac dién c6 tap chat va bi am

- Phan cosse va phan cach di¢n cua st xuyén bi nhi€ém muoi bién

1.2.1.3 X4y dung phuong phap kiém tra, thir nghiém dé phat hién hu

hong

Phwong phap kiém tra/thir nghiém

Kha nang phat hién hu héng

Kiém tra ngoai quan

Phat hién céc bt thuong bang cach
quan sat bén ngoai thiét bi va ghi
nhan

Quét nhiét do (Infrared)

Phat hién céc diém nong bat thudong
so0 v0i cac diém cung diéu kién khac

Do PD Ultrasonic

Phat hién céc tin hi¢u phong dién
cuc bo trén bé mat doi tuong

Do dién tré cach dién (IR)

Dang gid muc cac dién tong cua cac
cudn day

Thi nghiém mau dau cach dién

Danh gia chat lwong dau cach dién
bén trong MBA

Do ty s6 bién (TTR)

Xéc dinh d¢ 1éch cua ty so bién doi
gitra 2 cudn day vdi nhau

Do dién tré cudn day (Rdc)

Xac dinh d6 1éch 3 pha/nha ché tao
cua dién tr¢ cudén day MBA

Do dong Khong tai (10)

banh gia tinh trang cham chap vong

day

Huéng din MBA tu ding thuoe TBA 110kV
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Anh huén Nguyén nhan Tén sudt
x nh hw f x < ~ .
Dang loi . 1Ko g g X X. Co che loi Kiém soat 16i Hanh dong khuyén nghi thuc
cua loi gay loi n
hi¢n
Gioang bi | Canh bio muc dau
. xudng cip do | tha
Lao hoa gioang. Ng ,p P A A
o x. > 140 hoa Kiém tra than may va 2 \ .
Ri dau . A Lo1 cau tric R , A N . . | Kiém tra su toan ven cua vo ,
Mtrc dau thap , . Than may | ong dau theo dinh ky L . AN 01 thang
MBA MBA (thing vé . o, , N 3 va canh bao murc dau
, ) biénthéri | 01 thang/ lan hodc
may, ... L P ..
Y sét, bi an theo khuyén nghi cua
mon. nha san xuat.
cix A Kiém tra hé thon
Bui ban trén 1 it ( .t , ﬁ
nr an xR o am mat (quat, can
Hong hé Tang nhiét @6 | Nhiém ban, quat canh tan tin nhié? ) ol
thng 1am dau MBA va lam mat hu nhiét, Mach , s Kiém tra ngoai quan 01 thang
] NP \ A 2 thang/ lan hodc theo
mat cudn day hong diéu khién f ., .
\ khuyén nghi ctia nha
quat hu hong | ‘
san xuat
ua nhiét SN Tiép xtc bi
Q s ) 2 Do tiép xuc kém ,12 N e an a A X P S S
tai cac diém | Hu héng diém . . Z. rd, an mon Do nhiét 46 diém ti€p | Do nhiét d diém tiép xtc. ,
PR P Xam nhap muoi A ; o . . | 03thang
dau noi noi bidn hodc thi cong xuc Thuc hién xtr ly dua trén két
(bushings) khong tot qua theo doi
Kiém tra cach dién, | Thur nghi¢m danh thung di¢n
Nhiém 4m Mét kha 1 Dac tinh cach O nhiém va dic tinh hoa hoc dau moi.
\ a a nan N N A . . X 2 . N , o A o A 1A z
dau cach ch dia g dién cua dau bi nhiem ban | dinh ky 36 thang hodc | Loc dau hodc thay thé dau 36 thang
. cach dién . A £ . . A 1A
dién suy giam dau theo khuyén nghi cua (trong truong hop do bén
nha san xut cach dién suy giam)
Tap chat Lraa o Pac tinh cach O nhiém va Kiém tra cach dién, | Thu nghiém dénh thung dién
N Mat kha nang N . 2 s, ) N e ,
trong dau cach dién dién cua dau bi nhiém ban dac tinh hoa hoc dau moi. 36 thang
cach dién ' suy giam dau dinh ky theo khuyén | Loc dau hoic thay thé dau
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Tan suat

x Anh hwén Nguyén nhan Cox ) x .
Dang 16i hwong | Nguyen Co ché 13i Kiém soat 15i Hanh dong khuyén nghi | thuc
cuia loi gay loi o
hién
nghi cta nha san xuat (trong trudong hop do bén
cach dién suy giam)
*Tri 6 2 , . , . , , .
R . , A x Kiém tra cach dién, | Thir nghi€ém danh thung dién
trung hoa o bac tinh cach O nhiém va _ o, , \ .. \ _ f
. Lao hoa dau N xR dac tinh héa hoc dau | mOi. Loc dau hoac thay thé ,
cua dau ) o dién cua dau bi nhiém ban : . A A . A 36 thang
, i cach dién . A dinh ky theo khuyén dau (trong trudng hop do
cach dién suy giam dau . . p L, o .
ca0 nghi cia nha san xuat bén cach dién suy gidm)
Khiém Kiém tra bo chuyén o 2
5. , . 5. .. i , Ngat dién MBT, ki€ém t
but mach A Loi b chuyén | khuyét do 10i | nac dinh ky 36 thang/ %a an 2 1e;n.1 rAa ,
. Mat dién MBA B Lk , N . B chirc ndng chuyén doi nac 36 thang
chuyén nac nac thiét ké/ qua | lan hoac theo khuyén e
\ , i .. . A Do ti s0 bién ap
trinh san xuat | nghi ciia nha san xuat
Xam nhap mudi Khoéng khi Quan sat cac bién
St & S iam cach bié 01 tru¢ d i hu tha )
xuyen | Suy giam bien | moiwing | dangetngnhuthay | b by gong | 3ining
cach dién dién L&o hda xung quanh d61 mau va bat
bi 4m thuong trén than st
Dién tr¢ cudn day sé
Tiép xuc x4u, 1éch gitra 3 pha/so . >
. ) ) i . DPo dién tro mot chié 0 )
Cudn day | Mat dién MBA | suy gidm cach Qua nhiét sanh vdi so liéu xuat O CIEN o mot chieu cuon 36 thang

dién

xuong

day
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1.2.2 Xac dinh hang muc va tin suét thi nghiém

Cat TAan suét
Hang muc thir nghiém dién/Khong ha Thuwe hién
cit dién (thang)
Cap d6 1 — Online
1 | Kiém tra ngoai quan Khéng cat di¢n 01 QLVH
2 | Quét nhiét do Khong catdién | 3 QLVH
3 | Po PD Ultrasonic Khong cit dién 03 QLVH
Cap d6 2 — Offline
4 | Kiém tra ngoai quan Cit dién 36 QLVHN/DVT
5 | Po céch dién tro cach dién Cat dién 36 PVTN
6 | Do ty sé bién ap Cat dién 36 PVTN
7 | Do dién tréd mot chiéu cac cuon day Cat dign 36 DVTN
8 | Do dong khong tai Cat dién 36 DVTN
Cap d9 3 — Offline
9 | Thir nghiem du céch dien (%) Cht dien Thi(i’éileu PVIN

Ghi chu:
(*) Hang muc ndy khéng bat budc, chi thwe hién khi c6 yéu cau cu thé tir don vi
QLVH

1.2.3 Xay dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan
Theo quy dinh hién hanh dang dugc ap dung tai cac don vi QLVH

1.2.3.2 Quét nhiét do

AT (°C)
‘So V(?’i phz_lp tu; Mirc _Qanh Hanh dong
cung dieu kién van gia :
hanh
Tiép tuc thuc hién do bic xa nhiét theo
(0] . ; < ¥ 3 >
AT=5°C tan suat chuan 03 thang.
5°C <AT<10°C Kha Piéu chinh tan suat thanh 01 thang
10 °C < AT <20°C | Trung binh | Biéu chinh tan suét thanh 0,5 thang
Kiém tra nguyén nhan va xi ly:
(o] y N . 7
20°C < AT 1. Tiép xuc kém tai dau bushing trung ap
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AT (°C)
So véi phantie | Mikc danh o
cung diéu ki¢n van gia Hanh dong
hanh

va ha ap. , ‘
2. H¢ thong tan nhiét, van dau, nghén
dau.

Ghi cht: Uu tién xi Iy ngay khi mitc ddnh gia “Xdu”

1.2.3.3 Do PD Ultrasound
Luu y:
- Khi thuc hién hang muc nay phaz quan tam dén nhiéu xung quanh
nhw nhiéu tir cac thiét bi c6 cing tan s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bj dién khdc rdt cao.

- Déi véi cdc MBA dwoc ddu néi véi cap ngam trong quda trinh do can
phan biét dwoc PD ciia MBA hay la PD dén tir cdp ngam

Kiém tra PD Ultrasound-Arcing/Tracking

Két qua (dB) Tinh trang Hanh dong va khuyén céo
Khong phét hién PD _ Khdng c6 hién tugng phong dién cuc b,
Phét hién PD voi <ha tiep Fuc E(Iem .tAra theoxbang tan suat kiem
cudng do nho tra va thir nghiém chuan.

Phat hién PD vai

cuong do 16n Mtrc d6 nghiém trong. Trong thoi gian

khong qua 01 thang phai ngat van hanh va

Phat hién PD vai
xur ly dé phong ngira sy cb.

cudng do rat 16n

Ghi chu: Co thé tham khdo nguéng ddnh gid dia trén timg ching logi
cua thiet bi do.

Kiém tra Ultrasound — Corona

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khéng cé hién tuong phong dién cuc bo,

Khéng phat hién PD ! ! \ cuc b
tiep tuc kieém tra theo bang tan suat kieém

Phat hién PD véi

cuong do nho tra va thir nghiém chuan.

Phat hién PD véi

cwomg dé 16 Muc do nghiém trong. Trong thoi gian
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khong qua 01 thang phai ngat van hanh va
xt ly dé phong ngira su ¢d.

Phat hién PD véi
cuong do rat lon

Ghi chu: Co thé tham khdo nguéng ddnh gia dia trén timg ching loai
cua thiet bi do.

1.2.3.4 Do dién tré cach dién

Két qua Tinh trang Hanh ddng va khuyén céo
Kne >1.3 \ . s eA £ 2
VA IR > 800 MQ Binh thuong. Duy tri tan suat chuan
1.3>Kp>1.2 X ) b Ay oz ) < A

. biéu chinh tan suat cac hang muc thir nghiém

S00 MQ < IR <800 R & cap d6 2 thanh 24 thang
MQ
1.2>Kn>1.1 X s b Ky 2 , .

X b hinh h h h
300MO<IR<500 | TrungBinh | 215 Ainh tin suit cac hang muc thic nghim
MQ p g g
1.1>Ky>1.0 , o < £
IR < 300 MO - Stra chira hoac thay the¢ MBA

1.2.3.5 Po ty so bién ap

So sanh véi xuat
xwoéng / gitra cac pha | Tinh trang Hanh dgng va khuyen céo
tai nac van hanh

% d6 1éch| < 0,3

Binh thuong. Duy tri tan suat chuan

Diéu chinh tan suat cac hang muc thir nghiém

o/ An la A b
0.3 <[% d0 léch| < 0.4 Nt & cAp dé 2 thanh 24 thang.

Diéu chinh tan suét cc hang muc thir nghiém

0 A ~ 1 r
0.4 <[%dd lech| <05 | Trung BInh | ;< | 45 5 thanh 12 thang

1% do 1éch| > 0,5

Stra chita hoic thay thé MBA

1.2.3.6 Do dién tré' mot chiéu cac cudn day

So sanh véi xuat xwéng /
gitra cac pha tai nac van Tinh trang Hanh dong va khuyen cao
hanh

% d6 léch| < 1 Binh thuong. Duy tri tan suat chuan

Diéu chinh tan suat cac hang muc thu

0 A 1A A 4
1 <|% do léch| < 1.5 Kha nghiém & cap d6 2 thanh 24 thang.
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So sanh véi xuat xuéng / ,
gitra cAc pha tai nac van Tinh trang Hanh dong va khuyen céo
hanh
. Diéu chinh tan suat cac hang muc thu
0 A lé < . 4 N : , )
1.5 <% d6 léch| <2 UG (il nghiém & cap do¢ 2 thanh 12 thang

% d0 léch| > 2 - Stra chira hoic thay thé MBA

1.2.3.7 Do dong dién khong tai

Két qua Tinh trang Hanh dong va khuyén céo

Khong phét hién chap vong Binh thuong. Duy tri tan suat chuan

Phét hién chap vong Stra chita hoic thay thé MBA

1.2.3.8 Thir nghiém dién 4p phong dién dau cach dién

Luu y:
- Khi thuc hién hgng muc nay can qua tam dé'n’ I’I’M/Z’C; dé dau con lai,
phong ngura thiéu hut dau trong MBA sau khi [dy mdu
- Hang muc nay khong bat budc, chi thue hién khi co yéu cau cu thé tir
don vi QLVH
Mire danh gia
Pac tinh ] X
Khéa Trung binh
Di¢n 4p danh X %
: > <
thing (KV) 35 30 dén 35 20 d@én 30 20
Ham lugng
nuéc tai 20 <10 10 dén 25 25 dén 40 >40
(ppm) |
Hanh dong va . . SOA A 2 . Loc dau/
Khuyén cao Binh thuong. Duy tri tan suat chuan 36 thang Thay diu
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PHU LUC 1. THU'C HIEN CBM POI VOI MBA 110kV

1. Bwéec 1: Thue hién phan tich loai, anh hwéong, mirc do nghiém trong cia
cac hu héng (phan tich FMECA):
1.1.  Théng ké cac loai hw héng d6i véi MBA 110 kV (FM).

Unknown;

12,66% N

Dielectric
36,62%

v' Co khi
, , Mechanical;
v’ Hoba-Ly 20,02%
v" Nhiét
v Dién
v Dlél’l m61 Physical
* chemistry;
, 3,32%
v KhaC Thermal; Electrical;
10,89% 16,49%

FAILURE MODE ANALYSIS BASED ON 964 MAJOR FAILURES

1.2.  Xac dinh cac dnh hwéng ciia hw héng dén MBA 110 kV.

- Hu hong do nhiét s& lam phat néng cuc bd dan dén suy giam cach dién, pha
huy dién moi, giam kha niang truyén dan, ...

- Hu héng do co khi béi cac chan dong, rung lac, tac dong luc dién dong gy ra
bai dong ngan mach trong hé thong s& lam cho kha nang chiu dung ctia MBA.

- Hu héng do dién moéi s& lam anh hudéng dén kha nang cach dién, ting tinh dan

dién trong hé thong cach dién cia MBA.

Phu luc huéng dan MBA 110kV
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1.3. Xéac dinh nguyén nhan giy ra cac hu héng.

Externalshort-
circuit
11,62%

Design
9,96%

Manufacturing
9,96%

Aging
12,34%
Improper repair

6,02%

Other reasons

4,88%
Unknown goon
29,05% Material
3,73%
Improper
maintenance
3,22%
Corrosive Sulphur Abnormal
0,21% " Lightning Deterioration
Extehpal Polltion ~38% 2,49%
Improper Loss of cooling 052% Installation on-site

application 9

pg 21% 0,21% Loss of clagnping Repetitive through 0,83%
! Collateral Damage -~/ Overheating  pressure-Overvoltage faults
0,31% 0,31% 0,41%  0,62% 0,83%
FAILURE CAUSE ANALYSIS BASED ON 964 MAJOR FAILURES
r ~ 14
’ . e A X A >
1.4. Xac dinh cac co ché dan dén hu hong.
| TRANSFORMER FAILURE |
T 3 rYyyy T T
I BUSHING FAILURE | I CORE FAILURE | TANK AND FITTINGS FAILURE |
CONDENSOR SHIELD CORE STEEL INSULATION GASKET PIPING STRUCTURAL
FAILURE LIQUID FAILURE FAILURE FAILURE FAILURE FAILURE FAILURE STEEL FAILURE

| D N R NI EHANRR DT )RR MNCERRE R IO

LAMINATION| [ core
ekoar | |L0880F |l ocrumamet] Form msuLanion | steer [|NSUCAEONY| core Loss OF LossoF | [structura|| rFLux
oown || Y99 |“snon 1l riace Break- (| sowt || FSR || GrouND CONTAINMENT | |CONTAINMENT | | FAILURE | | HEATING
DOWN OPENING
| LIQUID PRESERVATION SYSTEM FAILURE | | RADIATOR/COOLER FAILURE
RADIATOR PLATE COOLER COLD| | CODLER CASE
LIQUID FAILURE CONSERVATOR PIPING FAILURE PUMP FAILURE FAN FAILURE FAILURE TUBE FAILURE FAILURE
INCORRECT Liguin
WOESTURE BLADDER wotor | [BEARING| |Loss oF | | MoTom | |BEarinG| |LossoF| | welp RUST & RUST & RUST &
iTRusicH | | SHPATION | | Tpuge (| VALVE | [CONTAIMMENT FaILURE | | FaILURE | | power | |FaiLuRe | | Faiure | | power | | FaiLure | |corrosion| |corrosion| |corrosion

| I

DE-ENERGIZED TAP RELAY PROTECTION

ON-LOAD TAP CHANGER FAILURE {OLTC) WINDING CONDUCTOR FAILURE Ch aocicn R EAILURE
contact]| OLTE || CONTROL |[ISOLATION || oy qypy WINDING conpuctor | | MSULATION | eoumaet || oRrive RELAY | [SReumPLuG
FAILURE || DRIVE  ||CIRCUITRY|( BOARD FAILURE FAILURE FAILURE SYSTEM | | ‘cojiure | |FaiLure || FaiLure || TERMNAL

mecHanisu|| FAILURE || FaILURE FAILURE FAILURE

R N RN RN, R RO A SR, T ORI NG NN

N T CRACHKS/ . 3
ggﬂmfm LOSS OF Liouin i rurwTumn | concon || EO%: | | LEAD 1| LEAD || syanon || SONTACT 1] ogsor =r e
ROL contamment || LA FauLT || FauLT || SROU EAD ||GROUMD| | pp g CONTROL
ARCING CONTI FAILURE || CONTAINMENT FALLT FauLT || FALLT ARCING ALARM ALARM

Biéu dd co ché din dén hu héng
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1.5. Xic dinh mirc d nghiém trong ciia cic hw héng va cham diém theo

thang diém tir 1 dén 10 (Sev).

Anh huéng Mire dd nghiém trong Xép hang

Mtc d6 nghiém trong rat cao khi co ché hu hong
tiém an anh huong téi van hanh an toan cua hé 10
théng nhung khéng c6 canh béo.

Cuc ky nguy hiém
(khdng cé canh bao)

Mtc d6 nghiém trong rat cao khi co ché hu hong
tiém an anh huong téi van hanh an toan cua hé 9
théng cd canh béo.

Cuc ky nguy hiém
(c6 canh bao)

Hé thong/thiét bi khdng thé van hanh do sy ¢
Rat cao gy ra hu hong 16n nhung khong anh hudng dén 8
an toan van hanh.

Cao Hé thong/thiét bi khdng van hanh do hu héng 7
Vira phéi Héqthénglthiét bi khong van hanh do hu hong 5
nho
Thip H,é thérlg/thié't bi khong van hanh nhung khong 5
c6 hu hong
RAt thip Hé thépg/thiét ;bi.?é th;é van hanh, nhung suy 4
giam dang ké veé higu suat
Nhé Hé thong/thiét bi cd thé van hanh véi mot sé suy 3
giam hiéu suat
Rt Nhé Héqthéng/thiét bi ¢6 thé van hanh véi mic 15i )
nho
Khong anh huong | Khong anh huéng 1
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1.6. X4ac dinh x4c suit xay ra hw héng va chim theo thang diém tir 1 dén
10 (Prob): Ti 1¢ hw héng hay xéc suit hw héng ciia mdi co' ché hw héng

dwogc danh gia nhu sau

. X&c suat hu hon )
Xa&c suat xay ra hw hong ac sud u,v ong Xeép hang
trong 1 nam
Rat cao: Hau nhu khong thé tranh xay ra >1trén2 10
hu héng 1trén 3 9
1trén 8 8
Cao: Hu hong lap lai
1trén 20 7
1trén 80 6
Vura phai: Thinh thoang xay ra hu hong
1 trén 400 5
. ) 1 trén 2.000 4
Thap: Tuong doi it xay ra hu hong
1 trén 15.000 3
Rat kho xay ra: Khdng thé xay ra hu 1trén 150.000 2
hong < 1 trén 1.500.000 1

1.7.  Xae dinh kha niing phat hién cac hw héng va cham diém theo thang
diém tir 1 dén 10 (Det)

X;{
Kha niing phat hién Mikc d kha ning phat hién haen%
Khong thé phét hién nguyén nhan/co ché hu
Hoan toan khdng | hong tiém an va cac co ché hu hong xay rasau | 10
do.
C6 rét it kha niang phat hién nguyén nhan/co
Rat it kha ning ché hu hong tiém an va cac co ché hu hong xay 9
ra sau do.
it kha nang phat hién nguyén nhan/co ché hu
it kha ning hong tiém an va cac co ché hu hong xay ra sau 8
do.
Rat thdp kha ning phat hién nguyén nhan/co
Rat thip ché hu hong tiém an va cac co ché hu hong xay 7
ra sau do.
Thap Kha nang phat hién thap nguyén nhan/co ché 6
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Kha nang phat hién

Mirc d9 kha nang phat hién

r
A

Xep
hang

hu hong tiém 4an va cac co ché hu hong xay ra
sau do.

Vura phai

Kha nang phat hién vua phai nguyén nhan/co
ché hu hong tiém an va cac co ché hu hong xay
ra sau do.

Khé cao

Kha nang phat hién kha cao nguyén nhan/co
ché hu hong tiém an va cac co ché hu hong xay
ra sau do.

Cao

Kha nang phat hién cao nguyén nhan/co ché hu
hong tiém an va cac co ché hu hong xay ra sau
do.

R4t cao:

Kha nang phat hién rat cao nguyén nhan/co ché
hu hong tiém 4an va cac co ché hu hong xay ra
sau do.

Gan nhu
chic chéin

Gan nhu chic chan phét hién nguyén nhan/co
ché hu hong tiém an va cac co ché hu hong xay
ra sau do.

1.8. Xac dinh cic phwong phap kiém tra, thir nghiém dé phat hién hu

hoéng.

Phwong phap kiém tra thir nghiém

Kha ning phat hién

1 | Kidm tra nhiét do PPét tlién céci diém Anénfg phéz'nhiét, khong
can bang nhiét do trén cung doi tugng
2 | Kiém tra PD (Ultrasound) P?ét vh iér,l ce’ic daHg pl‘léng dién cuc bo trén
bé mat sur cach dién va kep cuc
Giam sat Phat hién cac dang phong dién cuc bd xay
PDonline/PDmornitoring (UHF | ra trén cac day din, dau cach dién, gidy
3 . . : , A , A , -4
internal, Coupling capacitor, cach di¢n, mach ta,... bén trong may bién
Ultrasonic, Acoustic, HFCT) ap
4 Phan tich chat luong dau cua banh gia tinh chét dién-hoa-1y cua dau cach
bon chinh (thadn may) dién trong bon dau chinh (thdn may)
5 Phén tich tong khi hoa tan ddu | Phan tich cc thanh phan khi trong bon dau
cta bon chinh (than may) chinh (than may)
6 Phan tich chat luong dau cia Danh gia tinh ch‘ﬁit dién-hoa-1y cta dau cach
OLTC q ‘ dién trong bon dau chira bd OLTC
7 EE:%?%ICtong khi hoa tan dau Phan tich c4c thanh phan khi trong OLTC.
8 Phan tich Furan trong dau may | Panh gid muc d6 xudng cip cua gidy cach
bién the. dién.
9 | Kiém tra 4m thanh rung OLTC | Phét hién cac bat thuong trong bd OLTC
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Phwong phép kiém tra thir nghiém

Kha niang phat hién

10

Kiém tra dong dong co cia
OLTC

Phan tich dong khoi dong cia dong co

11

Lich st van hanh va bdo dudng

Ghi nhan qud trinh stra chira

12

Tubi tho va tai van hanh

Théng ké nam SX, VH va qua tai

13

Kiém tra dién tr& cach dién cac
cudn day

Phat hién cac cudn day bi suy gidm cach
dién hoac cham chap

14

Kiém tra cach dién mach tur

Phét hién mach tir va gong tir bi cham dat

15

Kiém tra dién tré mot chiéu cac
cudn day

Phat hién do léch dién tré gitta cac pha trén
cung cudn day, hoac so sanh v&i xuat
xuong

16

Kiém tra ti sO bién doi

Phat hién sai I¢ch ti s6 gitra cac cudon day

17

Kiém tra ton hao dién mdi, dién
dung cac cudn day

Phat hién cach dién chinh 1a gidy va dau bi
nhiém am, 3o hoa, suy glam cach dién

18

Kiém tra ton hao dién moi, dién
dung sir dau vao

Phat hién s bj nhiém am suy giam céach
dién

19

Kiém tra dong kich tir

Phat hién cac khuyét tat nhu ti s6 khong can
bang gilta cac cudn day song song, su ch
man chin

20

Phén tich hot collar bushing
(thi nghi€ém vanh str)

Phat hién s bi nhiém am suy giam céach
dién

21

Phan tich dap tng tan s6
(SFRA)

Phat hién cac bién dang co hoc, cac hu
hong lién quan dén mach tir va cudn day
may bién &p

22

Phan tich tan s6 dién moi
(DFR)

Phéat hién va danh gia chat lugng vé murc do
nhiém am cua cic thanh phan trong cach
dién ran

23

Phan tich d4p tng di¢n khang
tan (FRSL)

Phat hién cic bién dang, 16i lién quan dén
boi day, cudn day; la ton that do tir thong ro
phan tan tao ra ton hao trong 16i thep, cac

buléng, vo thing va cac thanh phan cau trac
khac

24

Phan tich OLTC va do dién tré
dong DRM

Hu héong 10 xo 1am cho OLTC chuyén dong
bat thuong; Hu hong b truyén dong OLTC
dan d¢én OLTC khong hoat dong chuyén doi
nac dugc; Cac tiép diém tiép xuc khong tot
gdy hu hong OLTC; Phéng dién hu hong
OLTC

1.9.

May bién ap 110kV.

Tinh chi so nghiém trgong va va chi so rui ro doi véi cac hu héng cia

a. Chi s6 nghiém trong (CN): CN = Sev x Prob.
b. Chi s rui ro (RPN): RPN = Det x CN.

Bdng phén tich FMECA cho MBA 110 kV
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PHU LUC 1.1 - BANG PHAN TiCH FMECA CHO MAY BIEN AP 110kV

Loai hw | Anh huwéng ciia Nguyén nhan hw P ] Cac hang muc thir \ A .| Tan suét
6n w hén 6n nghiém / kiém tra : : an
No héng hw hong héng Co ché hu héng ohiém / kié Hanh dong kieén nghi thang
Hu hong sit xuyén
Tiép Xlc cha vat lidu A ) Kiém tra nhiét do Kiém tra nhiét 1
N A Qué nhiét dau cosse str
khong dat (cosse dong <uvén do tiép xiic Kidm tra didn tr6 cud Thit nahiém dién 6 cud
Viée qué nhiét st nhom) y 1Y iém tra dg@n rd cudn u ng 1@11(1jél ién tré cudn 36
xuyén dan dén hu y y
g | Quanhiét | hong st xuyén va Kiém tra nhiét do Kiém tra nhiét 3
s xuyén bon chinh (than | i
may) may bién the Qua nhiét dau cosse do | Kiém tra phong dién cuc R
(MBT) Thi cong khong dat | thi cOng, dau noi khong vo Kiém tra PD Ultrasound 12
dang k¥ thuat > . cn aen n
Kiém tra dién tr¢ cudn Thir nghiém dién tré cudn 36
day day
) ) Kiém tra ton t,hat dién moi Tandelta sweep test 36
xR Suy giam cach dién su
Nhiém am .; X =, . U ., .,
giay, dau Giam sat ban thé may Giam sat tandelta, 12
bién the PD ultrasound
n . X 1., £ Suy giam do chét lugng | Kiém tra ton that dién moi
Vleg suy gidm Loi nha san xuat st xuyén do NSX st Tandelta sweep test 36
. cach di¢n sir xuyén ) ; ~ . 2 , 3
S}ly glam din dén hu hong Str dung cosse dong Kiém tra ton that dién moi DER Theg dicu
2 cach dién s xuyén va bdn nhom X st kién
sur Xxuyén chinh (than may) - - ——— Suy giam do chat luong —
MBT Yy Thiéu hé thong noi dﬁlt str xuyén do thi cong Phan tich tan s6 quét dién Theo didu
cac bd phan may bién moi (DFR), Phan tich dap DFR, SFRA Kien
thé ung tan so (SFRA) ;
Do dién trugng tap qu Poa 1<hong khi, )fuat Kiém tra phoAng dién cuc Kidm tra PD Ulirasound 12
trung cao tai dau su hién vang quang 16n bd
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Loai hw Anh huéng ciia Nguyén nhan hw £ . Cac hang muc thir . n oA . Tan suat
No hong hw héng héng Coché hu hong nghiém / kiém tra Hanh dgng ki¢n nghi (thang)
Do tap trung dién | Suy gidm do chat leong | py o 1 opisrn hushing (hot Theo didu
truong cao trong qua | st xuyén trong qua trinh Hot collar test -
. A 1s A s collar) kién
trinh van hanh van hanh
\ Tac dong bén . . ié i 5
Hu hong Si o hg A Viéc co dinh cap Hu hong bén ngoai str Kiém tra ngoai quan Iflem; jcra,ngf) & quan cap
st xuyén ngoai nhu moi Kkhone dine ko thua do k¥ thuat diu néi ca I i dau noi c6 bat thuong hay 36
3 el trudng, dong vat ong dang ky thuat. o k¥ thuat dau noi cap. (online, offline) Khong
déna bén dan dén hu héng Y A~ A s , N ¥ . ¥ Y X 34
ong 0 st xuyén (bé, i, Sét danh, dong vat Hu honjg do “[ac dong Kiém tra ngoai quan Kiém tra tai (,iong ho dém 36
ngoal ) Xam pham, ... moi truong (online, offline) sét
3 Hién tuong ri dé U 5 : Kiém tra bén ngoai cac
Ridau st | cua s xuyén dan Lao héa gioang st Ri dau str xuyén lam Kiém tra ngoai quan . oen ngoay cac
4 A £ A . A s T A . . gioang hodc dong ho hién 36
Xuyén dén khong dam Xuyén giam murc dau (online, offline) NSRS
o o thi mirc dau.
bao cach dién.
Hu héng bd didu ap dudi tai (OLTC)
o . Lo Xo OLTC van hanh Phan tich OLTC Phan tich dié\n tré dong Theg dieu
Lo hoa co Hu hong 16 xo laxm lau ndm, chiu céc tac Hu hong 10 xo trong OLTC va DRM kién
5 . cho OLTC chuyén . o 1a 2 . . ; N
khi OLTC done bt thusn dong nhi¢t lam giam OLTC Kiém tra dong dong co Do song hai cua dong 12
ong & chét luong. cta OLTC motor OLTC
Hu hong nguoén AC i i
cung cap cho motorz Motor khong hoat dong Kiém t_ra ngoai quan Kiém tr? tinh t{ang CB 1
cham chap mach nhi (online, offline) cap nguon
thi
7 Hiur hong b truyén Do l}u ho‘ng7 relayﬁ (noi Relay 90 }(hong hoat Klgm tra ngoai quan Kiém tra hogt dpng relay, 36
Hu héng R g bd, nha san xuat) dong (online, offline), nhi thi nhi thi
bo truyen dAQng OLTe dAan Bo truyén dong khon 5
6 6 dén OLTC khong | 20 MUYCn €ong KoL | g 411080 dong khong ” . o o
ong A A hoat dong do dau day A N Kiém tra ngoai quan Kiém tra day nhi thir va
oLTc | hoatdong chuyén hi thir bi 131 hoac d2 hoat dong do thi cong line. offli hine k 1
dbi nac duoc n ,1-t u bi 101 hoac dau ahi thit, (online, offline) ang kep
noi cac hang kep long j
Do hur hone ndi bo co Ki€m tra vi¢c hién thi
X 1., z i hong Not bo Kiém tra ngoai quan dong bd bo doi nac OLTC
Do 101 nha san xuat. khi phia trong bo . : L . . 2 36
XX (online, offline), nhi thi tai MBT, phong diéu
chuyén nac OLTC . A 1 A e
hanh, h¢ thong may tinh.
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Loai hw Anh huéng ciia Nguyén nhan hw £ . Cac hang muc thir . n oA . Tan suat
No hong hw héng héng Coché hu hong nghiém / kiém tra Hanh dgng ki¢n nghi (thang)
) ) ) Do van hanh lau nam
Rl{ng dong C?C tleP dlerA’n tl?p vl tan sud t Chl‘ly?n Rung dong bén trong b | Kiém tra am thanh rung | Phan tich séng 4m co khi
7 bén trong | xuac khong tot gay néc cao, 101 nha san oOLTC OLTC bine mav do chuvén dun 12
b OLTC | huhéng OLTC | xuét, 13i thi cong lip g may yen dung
dat.
Hu héng , . DO, .Vafl harlh lau n?m \ , . Kiém tra dién tr& cudn Kiém tra cach dién va
. . Phéng dién hu voi tan suat chuyén Hu hoéng cach dién A ! PUR A aa 13
8 cach dién \ £ X 1x . day, Kiém tra ton that tandelta cuén day bang 36
héng OLTC nac cao, 10i nha san OLTC e Ao . A
OLTC Ut dién moi cudn day may chuyén dung
X2 Ham lugng 4m trong Phan tich chat lugng dau
Huhéng | Anh huong dén Nhiém am dau khong dat ciia OLTC OQA test 12
9 cach dién hoat dong cta Chu ky hoat dong co . A s A 1 oA L1
diu OLTC OLTC khi ciia OLTC khong | Lhanhphan khi chdy ) Phan tich tong khi hoa tan | 50 A tasieng oLTC 12
2 trong dau khong dat dau ciia OLTC
chuan
Hu héng cudn day
Kiém tra ti s6 bién, Kiém Ratio test / exciting 35
tra dong kich tur current test
< . A 1n A L A £ Theo diéu
Ngan, Hg hor}g chnvday Do chit lwong vat liu 7 L Phan tich dap Ung tan so SFRA test Kién
10 | mach cac dan dén hu hong 3 QUA trinh van ha Hu héng do vat liéu ; :
cudn day MBT va qua trinh van hanh Phan tich tong khi hoa tan
' dau cta bon chinh (than | DGA test, Furfural, xem 12
may), Phan tich Furan dau xét ve tudi tho
may bien the, Tuoi tho
Kiém tra dién tré cudn Thtr nghiém dién tré cudn 36
day day
Sai lech | Sailech cuon day |, st s an xutva | Cac méi han bi 18i, cac | Phan tich dép (g tin s6 SFRA test Theo dicu
11} digntG ) dandendanden | 0y 1y nam dAu néi bj lon kién
cudn day hu hong MBT j Hong. Phaén tich tong khi hoa tan
dau cta bon chinh (than DGA test cho than may 12
may)
X0 léch X? .lecAh cuon dax}'/, Do 16i trong qua trinh | X0 19" h cuon d‘ay dOA Phan tich dap (mg tin sd Theo diéu
12 PR boi day, thay doi A % anh hudng qua trinh vén SFRA test i
cudn day LA N van chuyén % (SFRA) kién
cau truc vong day chuyén
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Loai hw Anh huéng ciia Nguyén nhan hw £ . Cac hang muc thir . n oA . Tan suat
No hong hw héng héng Coché hu hong nghiém / kiém tra Hanh dgng ki¢n nghi (thang)
dan dén din dén | Do anh huong cia cac ) ) .
hu héng MBT su cO ngan mach; hoac Bién dang boi day, Phan tich dap ting dién FRSL test Theo diéu
trong qua trinh 1ap rap | cham chap céc soi day khang tan (FRSL) kién
t0 hop
O Giam sat PD online PD monitoring/ online 12
, , ., Do sy ¢0 ngan mach — —
Do anh huéng cua cac trén cé b P Phan tich tong khi hoa tan
UG rén cac phat tuyén t N . K A )
su c0 ngan mach MBT dau cua bon chinh (than DGA test cho than may 12
may)
Kiém tra gf;‘ o cugn Kiém tra cach dién 36
Kiém tra ton that dién méi | Kiém tra tandelta cudn 36
L3i nha sén xuit Hu hong cudn day do cudn day day
o i o lao hoa cach dién Giam sat PD online PD monitoring/ online 12
Phrong ‘?lf-’n H‘ﬁ hor}g cuonwday Phan tich tong khi hoa tan
13 | cachdién | dandenhuhéng dAu cta bdn chinh (thdn | DGA test cho than méy 12
cudn day MBT may)
X R A Hu hong cudn day do Phén tich chét lugng dau A 2
Nhiém am dau diu cita bdn chinh (than may) OQA test cho than may 12
I S Hu hong cudn diy do | Phan tich tan s6 quét dién Theo diéu
Nhiém am giay oidy moi (DFR) DFR kién
Hu héng core/clamp
Kiém tra cach dién gong | Kiém tra cach dién gbng
X A . . : 36
. o Do 161 qua trinh van , , cna tir ttr, mach tur
Phong dién ) chuvén. 30 hoa. don Hu héng cach dién gong - —
14 cach dién | Hu hong may bien uyen, i hoa - dong tir, mach tur thm tlﬂch tong @1 hoa tan o
gong tr, thé Do énh hudne cia cic LI‘IC’ dién dong pha huy dau caa bOIl' chinh (than DGA test cho than may 12
mach tur MUOPe cau triic cia MBA may) S -
sw 6 ngan mach Phén tich dap tng tan so6 SERA Theo diéu
(SFRA) kién
X0 1éch mach tr do 16i
X6 1éch | Hu hong may bién van chuyén, su ¢b A 1A . Phan tich dap tng tan sb Theo diéu
15 mach tur thé ngin mach phat tuyén X0 léch mach ti (SFRA) SFRA kién

MBT
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Loai hw Anh huéng ciia Nguyén nhan hw £ . Cac hang muc thir . n oA . Tan suat
No hong hw héng héng Coché hu hong nghiém / kiém tra Hanh dgng ki¢n nghi (thang)
Hu hong dau cach dién
Kiém tra ngoai quan Kiém tra tinh trang
; : o RIS 1
(online, offline) silicagen va chén dau
Chat luong dau i Phan tich chat luong dau | 55 7 yoqt o than may 12
x MBT giam anh Nhiém am, van hanh A . £ cta bon chinh (than may)
16 | Chatluong |y onodéncach | launam, chédorai |  Dausuy slam chat . >
dau MBT rons & x ’ : lugng Phan tich dap tng dién Theo diéu
dién, tudi tho, ché cao. - mbi DFR Kian
do lam mat MBT - :
i Phan tich tong khi hoa tan
dau ctia bon chinh (than DGA test cho than may 12
may)
Hu héng céac phu kién
Kiém tra PD
Ngin mach déq ’ Tudi tho PD ultrasound 12
Huhong | cuc MBT, dandén | Chat luong thi cong, Hu héne do chét luon i
17 cap xuat suy giam tudi tho | lap dat; chat luong cap m%i nSi XAy & Kiém tra nhiét do Thermocamera 12
tong MBT | MBT, anh huong ngam va phu kién.
cung cap di¢n Giam sét PD online PD online for cable 12
H}I ho‘ng Hu h,o g bl?n . £ £ \ A 4 R Kiém tra dién tré cach Van hanh dén hét tudi tho,
bién dong | dong, anh hudéng Do nha san xuat, ché | Hu hdng bién dong chan " 2 . A1k 1A A
18 A £ £ an1z A A A 1a . dién, Kiém tra ti s0 bién, | phat hién trong qua trinh NONE
chén su dén che do bao vé d6 van hanh st MBT tor héa BCT van hanh
MBT MBT © ; ‘
Ri dau cac Anh hudng dén . . i
19 bd phén cach dién, ch’é d6 | Cac gioang dau bi ldo Ri dau cac bd phan Kiém tra ngoai quan Kiém tra céc sioine diu 1
MBT (trr | lam mat, ché do héa cach dién. MBT (trir st xuyén) (online, offline) gloang
su xuyén) van hanh MBT
Hu héng He :Lhong lqam ma t Hu hogg ;do mor., Hé thdng 1am mat khong .2 . Kiém tra tinh trang hé
N hu anh hudéng dén | truong bui, am; ngudn - N Kiém tra ngoai quan £ \ Ly c
20 | h¢ thong A xA A L chay hoac chay khong . . thong lam mat bang mat, 1
. S ché d6 van hanh AC ko dam bao, hu , % A o , (online, offline) 2 Nk
lam mét dang ché d6 dinh murc ki€ém tra nguon cap

méy bién thé
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Anh huéng ciia

Cac hang muc thir

Tan suat

Loai hw Nguyén nhan hw £ . 5 A oA .
No hong hw héng héng Coché hu hong nghi¢m / kiém tra Hanh dgng ki¢n nghi (thang)
A i, Hu hong hé thong lam
Van dlfuh?nkhoa’ mét do tinh trang doi luu Kiém tra nhiét do Thermocamera 12
& cua dau
h Hl; l}llér}g reéz}y hﬁi; Relay van hanh lau Kiém tra ngoai quan Kiém tra bén ngoai relay 1
Hu hong | anh huong den che nam, anh huéng méi | Hu hong relay hoi cla (online, offline) hoi MBT
21 relay hoi | d6 van hanh MBT, \ X
. L oaAta A truong (nhiém am), MBT = - = -
cua MBT ché d6 bao vé SUV o A Kiém tra ngoai quan Kiém tra chirc nang nhi
y giam tuoi tho. . . ., 36
MBT (online, offline) thir cua relay
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PHU LUC 2.2 - BANG TIEU CHI PANH GIA CHI TIET CHO MBA 110KV
2.1. Cépdjl

2.1.1. Kiém tra nhi¢t @9 Thermal scan (Infrared-IR)

Két qua Hanh déng va khuyén céo

AT<5°C - . .
Tiep tuc kiém tra nhiét do theo bang

tan suat kiém tra, thir nghiém chuan.
5°C<AT<10°C

Thuc hién kiém tra va sira chira, luu

10°C<AT=20°C cac vi tri sau: (i) Tai cac diém d4u néi

cap va bushing cao, ha MBA; (ii)
canh tai nhiét va dau trong bon chinh

ithén méii.

20°C < AT
Hoac phat hién co
canh tan nhiét khong
dbi luu dau

Ghi chl: AT = hiéu ciia gid tri nhiét dg diém néng giika cdc phan tir mang tdi
nhuw nhau hoac giita diém trén va duoi cua than MBA/canh tan nhiét.

2.1.2. Kiém tra PD Ultrasound
Liru y: Khi thwe hién hang muc nay phdi quan tdm‘a"é'n nhiéu xung quanh nhuw nhiéu tir
cdc thiet bi c6 cung tan so am thanh, nhiéu cua ho quang trong cdc thiét bi dién khac
rat cao.

i) Kiém tra PD Ultrasound-Arcing/Tracking

Tinh

Két qua (dB) tran Piém Hanh déng va khuyén céo
Khang phat hién PD _ Khong c6 hién tugng phong dién cuc b, tiép
. . tuc kiém tra theo bang tan suat kiém tra va
Phét hién PD vai ] 1.1’ e.A 2 ang tan suat Kie
N Ny Kha 2 thir nghiém chuan.
cuong d6 nho

Co6 hién tuong phong dién cuc bd. Giam tai,
Ién ké hoach thuc hién cac hang muc cap do
2 hoic 3 trong thoi gian sém nhat (Hang muc
lien quan dén St xuyén), kiém tra sitra chira
tai cac vi tri: dau st/ chup dau cap/ hop day
cap dé tranh cac hu hong nghiém trong c6 thé
gay chay.

Phat hién PD véi
cuong do lon

Muc d6 nghiém trong. Khuyén nghi thuc
hién tach van hanh MBA va kiém tra sira
chira tai c&c vi tri: dau s/ chup dau cap/ hop
day cap dé tranh cac hu hong nghiém trong
c6 thé gay chay.

T6 danh gia CBM dua ra quyét dinh

Phat hién PD véi
cuong do rat 16n

Ghi chl: Nguéng ddanh gid dwa trén timg ching loai Ciia thiét bi do.

Phu luc hudng din MBA 110kV
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i)  Kiém tra Ultrasound — Corona

Két qua (dB)

Tinh

Khdng phét hién PD

Phat hién PD vaéi

trani

Piém

Hanh dong va khuyén céo

Khong cd hién tuong phong dién cuc bo, tiép tuc
kiem tra theo bang tan suat kiém tra, tha nghiém

o Kha 2 | chuan.
cuong do nho
CoO hién twong phéng dién cuc bo. Giam tai, 1én ké
hoach thuc hién cég: hang muc cap d6 2 hoac 3 trong
Phat hién PD voi Trung thoi gian som nhat (Hang muc lién quan dén Su
\ A1 N 1 A - R , ~ P c ool aA .
cuong do lon Binh xuyén), kiém tra stra chira tai cac vi tri: dau su/ chup

Phat hién PD véi
cuong do rat 16n

dau cap/ hop day cap dé tranh cac hu hong nghiém
trong co thé gay chay.

Mtc do6 nghiém trong. Khuyén nghi thuc hién tach
van hanh MBA va kiém tra sta chita tai cac vi tri:
dau st/ chup dau cap/ hop day cap dé tranh cac hu
hong nghiém trong c6 thé gay chay
T6 danh gia CBM dua ra quyét dinh

Ghi ch(: Nguwéng danh gid diea trén timg ching logi ciia thiét bi do..

2.1.3.

Giam sat phén tich PDonline / PDmornitoring (UHF internal,

Coupling capacitor, Ultrasonic, Acoustic, HFCT)
a. Thinghiém phan tich PDonline/PDmonitoring:

External
UHF Sensor

Internal
UHF Sensor

Valve

AE Contact = HECT Sensor
- UHF Sensor

Viéc Thi nghiém phan tich PD online cho MBA dugc thuc hi¢n khi May bién
ap dang van hanh mang tai v&i phuong phap do nhu sau:
- Str dung céc cam bién cao tan (HFCT sensor) dé do cac tin hiéu PD tai cic

day nbi dat tir truc tiép tir rudt va vo mdy bién ap.
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- Str dung cac cam bién am thanh (Acoustic sensor) dé do cac tin hiéu PD bén

trong may bi€n ap va cac tin hi€u ctia cdm bi€n am thanh can phai so sanh voi tin hi¢u

cua cam bién di¢n dé chac chan va phan biét tin hi¢u PD hay tin hi¢u Noise.

- St dung cac cam bién siéu cao tin (UHF sensor internal, UHF window): Pau

do cam bién duoc dua thang vao bén trong May bién ap qua Van PD UHF (Van

DN50/80) c6 trén than may bién ap da duogc thiét ké san. Day 1a phuong phap do PD

chinh xac nhat, tan dung vd MBA d¢ loai tat ca cac nhiéu bén ngoai, tat ca cac tin héu

PD thu dugc chi xudt phat tir bén trong may bién ap.

- X4c dinh ngudn PD bén trong May bién ap:

w v u

CILaMV2U0
1

L=

RPA1

ccccccccc

Q.vdy
Qivdy
aLvdy
H
a

: 1 shrnulus
I (farce)

|
+H

500hm RGS&/BNC cable

Principle of the acoustic emission process

Signal
/W Electronics

Omne or mors Sengors

shrmulus
(force)

(AN /)

Transformer\tank

Phu luc hudng din MBA 110kV




149

1CM:
Ele Edt Opbors ool

s Hob
=(a|0| glEE)] ol of5 &
e i

‘m N

sssss

Két qua Hanh déng va khuyén céo

Khong phat hién PD Khong c6 hién tugng phong dién cuc

bo, tiép tuc kiém tra theo bang tan

Phat hién PD véi crdng Kha 2 suat kiém tra, thir nghiém chuan.

do nho

Tang tan suat kiem tra thir nghiém 6
AN e thang. Lén ké hoach thuc hién céac
Phéat hién PD vdéi cuong R -2 , n Tk
A 1s Trung Binh 1 hang muc kiém tra, thir nghiém & cap
do lon 2
do2va3 ’
T6 danh gia CBM dua ra quyét dinh

Muc d6 nghiém trong. Khuyén nghi
tach van hanh thiét bj va tién hanh
danh gia chuyén sau.

T6 danh gia CBM dua ra quyét dinh

Phat hién PD véi cuong
do rat lon

Ghi chl: Nguéng ddnh gid dwa trén tirmg ching loai ciia thiét bi do.

2.1.4. Kiém tra chat lweng dau caa bdn chinh (than may)

Tinh trang / Piém / Nguwdng gia tri

Céac hang muc Khéa Trung Binh
2 1
] ‘ Trong sudt va Binh thudn Mau hod Mau ti /
Mau sac va danh gia bé ngoai | khong tap chat 10-25 g phach buc
<1,0 s 25— 4,0 >4,0
Pién ap danh thing (kV) > 60 58 dén60 | 55dén58 <55
Ham lugng nuéc & 20°C <10 10dn20 | 20 dén 25 > 25
(ppm) , ,
P axit (Mgkor/goi) <0.10 S 2L 5025
A A 1R — ONo ] ]
H¢ so ton hao & 90°C <15 15dén5 | 5dén7 >7
(tandelta)
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Cac hang muc

Sirc cing bé mat (mN/m)

> 35

Tinh trang / Piém / Ngwdng gia tri

Kha Trung Binh
2 1
26 dén 35 24 dén 26

<24

Sau d6 tinh diém tong cua hang muc kiém tra chat lugng dau bon chinh (than may)

véi cac trong s6 twong tng nhu sau:

Céc hang muc Trong sé
Mau sic va danh gia bé ngoai 0,1
bién ap danh thung (kV) 0,2
Ham lugng nudc & 20°C (ppm) 0,2
D¢ axit (mgkor/goir) 0,2
Hé s6 ton hao & 90° (tandelta) 0,1
Stic cang bé mat (mN/m) 0,2

2.1.5. Phan tich khi hoa tan dau caa bdn chinh (than may)
a. Panh gia theo tudi tho:

Tubi tho (nim)

Piém danh gia

10 ndm < Tubi tho < 20 nim

20 ndm < Tudi tho < 35 nam 1

b. Phan tich TDCG

Trang thai
1 2 3 4

Ho 100 101+700 | 701 +1800 > 1800
CHa 120 121+400 | 401+ 1000 > 1000

| G 1 2+9 10+ 35 > 35

Thanh phan ¢\, 50 51+100 | 101+ 200 > 200

R e 65 66+100 | 101+ 150 >150
co 350 351+570 | 571+ 1400 > 1400
CO; 2500|2500+ 4000] 4001+10000 | > 10000

TDCG 7211920 | 1921 4630
Tinh trang - Kha Trung binh -

Luu y: TDCG 1 tong thanh phan khi chay (gém Hz, CHa, CO, C2Ha, C2Hs, C2Ho).
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Tinh trang TDCG (ppm) Piém danh gia Tinh trang
Tinh trang 1 <720 3
Tinh trang 2 721 -1920 2 Kha
Tinh trang 3 1921 — 4630 1 Trung Binh

c. Téc dp phat sinh khi

AT(TDCG) / ngay Pi¢m danh gia Tinh trang
10-20 2 Khé
20-30 1 Trung binh

ATCG / ngdy = (TDCG méi — TDCG cii) / s6 ngay giira hai lan thw nghiegm
Luu y: Phai thyc hién lay mau dau lan tht 2 cach lan trude do toi da 4 thang dé xac
dinh toc do sinh khi (ATCG / ngay).

Toéng diém phén tich khi hoa tan diu ciia bon chinh (than may) tinh toan theo

bang trong so sau:

Céac hang muc

Trong so

Tubi tho 0,30
TDCG 0,40
Tbc do phat sinh khi 0,30

2.1.6. Chit lwgng dau cia OLTC

Tinh trang / nguwéng gia tri

Cac hang muyc Kha Trung Binh
2 1
Dién ap danh thing (kV) > 40 30den40 | 25den 30 <25
Ham lwong nuwéc (ppm) <20 20dén 30 | 30 dén 40 > 40
A S Trong suét va Binh Mau ho N
Mau sac va danh gia bé ngoai khong tap chét thuong ohach Mau toi / Puc

Téng diém caa hang muc kiém tra chit lweng dau ciaa bé OLTC véi cac trong so

twong wng nhu sau:

Céac hang muc

Trong sé

Mau sic va danh gia bé ngoai

Khong cham diém
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CAc hang muc Trong sé
Pién 4p danh thing (V) 0,5
Ham luong nudc ¢ 20°C (ppm) 0,5

2.1.7. DGA for OLTC

a. Theo gi6i han néng

o khi:

Két qua Tinh trang Piém Hanh déng va khuyén céo
Hydrogen < 500 ppm hoac . . v A z
Acetylene < 500 ppm va 3 llfilénrhn trt:i?l?}gr'l }]ile?,n trl tan suat
Ethylene < 1000 ppm ’ ghiettl
Hydrogen > 500 ppm hoac < \ A .
Ethylene <500 ppm & ’ ghie
Hydrogen > 500 ppm hodc < \ A, .
Acetylene > 500 ppm va Trung Binh 1 gingtéiuﬁéﬁ ktlhef; t?allmtlh ffnﬁigi’
Ethylene < 1000 ppm £ > HIU RIS

Ethylene > 1000 ppm

Thyc hién ngay cdc thtr nghiém
Cap d6 2 hodc ki€ém tra ndi bd
OLTC

b. Xép hang OLTC theo dang huw héng chin doin bang Tam giic Duval 2

Dang hu héng

Tinh trang

Piem

Hanh déng va khuyén céo

N

Tot

3

Binh thuong. Duy tri tan suat kiém
tra, thir nghiém.

D1, X1

Phong dién binh thuong

Phong dién Dy; phan huy nhiét Ty
Tang cuong thuc hién gidm sat,
tdng tan sudt kiém tra, thir nghi¢m

T»

Trung Binh

T3

X3

Phu luc huéng dan MBA 110kV

Phan hiy ¢ nhiét d6 300°C - 700°C
Tang cuong thuc hién giam sat,
tang tan suat kiém tra, thir nghiém

Phéan huy ¢ nhiét o T > 700°C
Phan huy nhiét T2 + T3 hoac phong
dién Dz

Thuc hién ngay cac thtr nghiém
Cép d6 2, 3 hodc kiém tra ndi bo
OLTC.
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100

100 ;U " (:() -\l() . E()
< % CaH3
®: Normal operation; ®: Severe coking; O: Light coking;
A\ “Heating”; ®: Strong arcing D2; ©: Arcing D1

Téng diém phan tich khi hoa tan trong dau ciia b§ OLTC tinh toan theo bang
trong so sau

Chi sb Trong s
DPiém sb theo néng do khi 0,25
Piém s theo dang hu hong 0,75

2.1.8.  Phan tich Furan trong diu may bién thé.
a. Panh gia theo tudi tho:

Tudi tho Tinh trang Piém
10-20 Kha 2
20-35 Trung Binh 1

b. Giatri Furan:

2-FAL (ppb) Diém
Giay Thermally | Giatri | Tinh danh Hanh déng va khuyén céo
Upgraded DP trang y
Kraft gia
Paper
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2-FAL (ppb)

. . Piém
Gidy Thermally | Giatri | Tinh | o Hanh déng va khuyén cao
Upgraded DP trang -
Kraft gia
Paper
Mtrc d6 130 hoa binh thuong. Tiep tuc
0to Oto3go | 140010 ldy mau dau dé theo dBi Furan theo
653 500 \ Lo b2 , . 2
tan suat kiem tra, thu nghiém chuan.
Mtc do 140 héa nhanh. Tiép tuc lay
mau dau dé theo ddi Furan theo bang
654 to 501 to ) tan suat kiém tra, thir nghiém chuan
2373 | 381101112 341 e 2| va kiém tra & sira chira ro ri, d6 am
xam nhap, tai, hé théng lam mat &
théng gio
Muc d6 130 hoa qua mic. Tién hanh
kiém tra Cap do 2 va kiém tra & sira
2374 chita ro ri, d am xam nhap, tai, hé
to 1%%2;0 3;’&;[0 g;'nnhg 1 thong lam mat & thong gio. Tiép tuc
3850 ldy mau dau dé theo ddi Furan theo
bang tan suat kiém tra tha nghiém
chuan

Nguy co su ¢ cao. Giam sat hd so tai
va tién hanh kiém tra Cap do 2 &
kiém tra cai dit role bao Vé. Tiép tuc
lday mau dau dé theo ddi Furan theo
bang tan suat kiém tra tha nghiém
chuan. Ké hoach thay thé may bién ap
khi 2-FAL da tang hon 5315 ppb va
Chi sé stc khoe cho thay tinh trang
kém / xau.

> 3850 > 1663 <280

* Luu y: 2-FAL 1a ham luong 2-Furfural

Tinh diém tong ciia hang muc “Phén tich Furan” véi cac trong sé twong wng theo
bang sau:

Cac hang muc Trong sé
Tudi tho 0,40
Gia tri Furan 0,30
Giatri CO, CO2 0,30
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2.1.9. Kiém tra @ rung ciaa OLTC
Két qua (so sanh véi l1an

Kiém tra truéc / kiém tra Tinh .z \ A A .
lin dAu/ nghiém thu/ xudt | trang | Piem | Hanhdongvakhuyén cao
xuwong)
Diéu kién binh thuong. Tiép tuc
% d6 1éch <5 kiém tra cac hang muc Cap do
2, 3 theo cac khoang thoi gian
duoc chi dinh trong bang tan
5<9%d61éch<10 Kha 2 suit kiém tra, thi nghiém
chuan.
10 <% do léch < 15 Trung . Sau khi sira chira hogc thay thé
Binh cai mai, tiep tuc lap lai hang
muc thtr nghiém nay nhu mot
phan cua thr nghiém cap do 2,
15<% d6 1éch <20

3 theo cac khoang thoi gian
dugc chi dinh trong bang tan
suat kiém tra thir nghiém chuan.

Ghi cha: Viéc danh gia tinh trang va tinh diém s6 dwoc can cir theo dd sai léch
% [on nhdt vé do rung do duoc trén thiét bi

2.1.10. Kiém tra dong dgng co OLTC

Két qua Tinhtrang | BDiém Hanh dong va khuyén céo

im< LiirhoicTs<3c  [QIIRTOUMMIIIISI Dicu kién binh thuong. Tiép tuc

kiém tra cac hang muc Cap do 2, 3

L1Ir <Im < 1.2Ir ) theo cac khoang thoi gian dugc chi
hodc Kha 2 dinh trong bang tan suat kiém tra,

3Ir <Is = 5Ir thir nghiém chuan
1.2Ir<Im <13 1Ir Sau khi sira chita hoac thay thé, tiép
hoac Trung binh 1 tuc lap lai hang muc thur nghiém
S5Ir<Is < 7Ir nay nhu mot phan cuaa thir nghiém

cap do 2, 3 theo cac khoang thoi
gian dugc chi dinh trong bépg tan
suat kiém tra thu nghiém chuan

Im > 1.3Ir hoac Is > 7Is

Ghicha: Ir=lrate; Is=Istart; Im = Imotor

2.1.11.Lich s vaAn hanh va bao duéng

Két qua Tinh trang piém
Phu tung c6 san & khong c6 16i dugc ghi nhan _—
Phu tling c6 san & c6 16i duoc ghi nhan Kha 2
Phu tung khong c6 san & khong c6 16i dugc ghi nhan Trung Binh 1

Ph ting khong c6 sin & oo i duseghinin RN
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a. Tudi tho
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Két qua

Tinh trang

Tudi tho < 10 nam

10 nam < Tudi tho < 20 nam

Kha

Piém

2

20 nam < Tudi tho < 30 ndm

Trung Binh

Tudi tho > 30 nam

1

b. Tai
Qua tai (%) Thot _gian q\ué ti Tinh trang piém
(gio/ ngay)
0 0-2 Tot 3
0-5 2-4 Kha 2
5-10 4-6 Trung Binh 1

Piém sé hang muc nay dwoc tinh cdn cir vao diém xau nhat cia 1 trong 2 tiéu chi (a)

Tuéi the va (b) Tdi.

2.2. Capdp?2

2.2.1. Kiém tra dién tré cach dién cac cudn day

Két qua Tinh trang | Piém Hanh ddng va khuyén cao

Kht >1.3

v {g—f\\; s 5188?\4%9 Diéu Kién binh thuong. Tiép tuc kiém
tra cac hang muc cap d6 2, 3 theo cac

1.3>Kn>1.2 khoang thoi gian duoc chi dinh trong

hogc 1000 > IR_HV > 600 bang tan suat kiém tra, thw nghiém

MQ Kha -0,5 chuan ' i

hoic 500 > IR_LV/TV > 300

MQ

1.2>Kn>1.1 Tiép tuc véi hang muc ther nghiém

hoic 600 > IR_HV > 400 tand va DFR dé tim vi tri 15i c6 thé.

MQ Trung Binh -1 Sau khi stra chita hoic thay thé cai

hoac 300 > IR_LV/TV > 200 méi, tiép tuc 1ap lai hang muc the

MQ nghiém ndy nhu mot phan cua thu
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Két qua Tinhtrang | Piém Hanh dong va khuyén céo

nghiém cip do 2, 3 theo cac khoang
thoi gian duogc chi dinh trong bang tan
suat kiém tra, thir nghiém chuén

T6 danh gia CBM dua ra quyét dinh

1.1>Kn>1.0
hoic IR_HV < 400 MQ
hodc IR_LV/TV <200 MQ

Ghi cha:
+ Gia tri dién tro cach dién duoc quy doi vé 20°C
+ Kht: hé s6 hcfp thu dién moi gitra s6 lidu do dwoc tai 60s/15s
+ IR: Dién tro cach dién

2.2.2. Kiém tra cach dién gong tir

Két qua Tinh trang piém Hanh ddng va khuyén céo

Piéu kién binh thuong. Tiép tuc kiém

IR > 500 MQ tra cac hang muc cip do 2, 3 theo cac

khoéng‘ thoi gian guqc chi dinh trong
100 <IR <500 MQ Kha -0,5 bang tan suat kiém tra, thu nghiém
chuan

Tiép tuc véi hang muc tha nghiém
DGA, PD va FRA dé tim vi tri 13i c6
thé. Sau khi sira chira hoac thay thé cai
méi, tiép tuc 1ap lai hang muc thu

10 <IR < 100 MQ Trung Binh -1

nghiém nay nhu mot phan cua thu
nghiém cép d6 2, 3 theo cac khoang
thoi gian duoc chi dinh trong bang tan
suat kiém tra thir nghiém chuan

T6 danh gia CBM dua ra quyét dinh

IR <10 MQ

Ghi cha:
+ Gid tri dién tro cach dién dwoc quy doi vé 20°C
+ IR: Dién tro cach dién

2.2.3. Kiém tra dién tré- mét chiéu cac cudn day

So sanh véi xuit xwéng /
gitra cac pha tai cung mét
nac

Tinh

.« R . n . 2 :
trang biem Hanh dong va khuyen cao

Diéu kién binh thuong. Tiép tuc kiém tra

0 A 18 < ;
% d9 1éch| < 1 céc hang muc Cép do 2 theo cac khoang

thoi gian dugc chi dinh trong bang tan

o, do 16 < 2 = . , 3
I'<[% dd léch| <2 NI U suat kiem tra, thir nghiém chuan.
Tién hanh kiém tra SFRA, FRSL, DRM
Trung de tim vi tri 10i c0 thé xay ra. Sau khi stra

0, A 1A e y
2<% dg léch| <3 Binh chita hogc thay thé cai méi, tiép tuc 1ap

lai hang muc thir nghiém nay nhu mot
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phan cua thi nghiém cap do 2, 3 theo cac
khoang thoi gian dugc chi dinh trong
bang tan suat kiém tra, thir nghiém
chuan.

T6 danh gia CBM dua ra quyét dinh

1% d6 lach| > 3

Ghi chu:
+ Cdc gia tri do dién tro mot chiéu phai dwoc qui doi vé cung diéu kién
nhiét do
+ Déi véi MBA 1 pha, gia tri do léch vé dién tré mét chiéu dwoc so sanh
Vi s6 lidu xudt xwong hodc s6 liéu lan thir nghiém trudc sau khi da qui doi
vé cing diéu kién nhiét do.
+ Déi véi cde MBA dg 1éch vé dién tré mét chiéu dwoc xdc dinh gitta 3 pha
Vvéi nhau (6 tat ca cac ndc doi véi cuén ddy ¢é ndc phan dp)
+ Cong thire tinh toan do léch % = ((Rmax-Rmin )/Rtb) *100

2.2.4. Kiém tra ti so bién &p

Diéu kién binh thuong. Tiép tuc kiém tra
cac hang muc cip do 2, 3 theo céc
khoang thoi gian dugc chi dinh trong

1% d6 léch| < 0,3

0,3 < |% dd léch| <

0,5 NI bang tan suat kiém tra, thir nghiém chuan
0.5<[%doléch|< | - oot 5 Tién hanh kiém tra SFRA, FRSL, DRM
0,7 g dé tim vi tri 16i co thé xay ra. Sau khi stra

chira hodc thay thé cai méi, tiép tuc lap
lai hang muc thir nghiém nay nhu mét
phan cua thi nghiém cap do 2, 3 theo cac
khoang thoi gian duoc chi dinh trong
bang tan suat kiém tra, thi nghiém
chuan.

T6 danh gia CBM dua ra quyét dinh

1% d6 léch| > 0,7

Ghi chl: Ty sé bién duwoc so sanh véi nhan may hodc sé lidu xudt xwong

2.2.5. Kiém tra ton that dién moi tan & va dién dung cac cudn day

Piéu kién binh thuong. Tiép tuc kiém
tra cac hang muc cip do 2, 3 theo cac
khoang thoi gian duoc chi dinh trong
bang tan suat kiém tra, thir nghiém
chuan

tan 6 % < 0,5

05<tand% <1
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Tién hanh hang muc DFR dé xac dinh
ham lwong 4m trong cach dién gidy,
thuc hién loc dau. Sau khi sa chita
hodc khic phuc, tiép tuc 1ap lai hang
muc tha nghiém nay nhu mét phan cua
thir nghiém cap do 2, 3 theo céc khoang
thoi gian dugc chi dinh trong bang tan
suat kiém tra thir nghiém chuan.

T6 danh gia CBM dua ra quyét dinh

l1<tano%<1,5

tan 6 % > 1,5

Ghi chl: Gia i tandelta ciia cudén ddy ¢ 20°C

2.2.6. Kiém tra ton that dién moi tan & va dién dung céc s dau vao

tan 0 % < 0.4
Va|AC % | < 10

Diéu kién binh thuong. Tiép tuc
kiém tra cac hang muc cip d6 2, 3
theo cac khoang thoi gian duoc
Kha .05 | chi dinh trong bang tan suit kiém
tra thir nghiém chuan.

Tién hanh thuc hién thi nghiém
-1 | hot collar va DFR dé x4c dinh
tinh trang cach dién. Sau khi sta
chira hodc khic phuc, tiép tuc 1ap
lai hang muc thir nghiém nay nhu
mot phan cua thir nghiém cap do
2, 3 theo cdc khoang thoi gian
duoc chi dinh trong bang tan suét
kiém tra thir nghiém chuan.

T6 danh gia CBM dua ra quyét
dinh

04<tand % <0.7
Va|AC % | < 10

0.7<tand % <1 Trung
Va|AC % | < 10 Binh

tando % >1
Hodc |AC % | > 10
Hoac khéng mao dugc cuc do luong

Ghi chu: Gida tri tandelta ciia cuén ddy ¢ 20°C

2.2.7. Kiém tra dong kich ti/Dong khéng tai ¢ dién ap thap

Diéu kién binh thuong. Tiép tuc kiém tra
cac hang muc cip d6 2, 3 theo cac
khoang thoi gian duogc chi dinh trong
bang tan suit kiém tra tha nghiém
chuan.

Khéng phét hién chap vong
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Phét hién chap vong Thuc hién sta chira / thay thé.

2.3. Capdd3

2.3.1. Thir nghiém bushing (hot collar)

Diéu kién binh thuong. Tiép tuc kiém tra
cac hang muc cip d6 2, 3 theo céc
khoang thoi gian dugc chi dinh trong
0.05<P<0.1 Khé 0,5 bang tan suat kiém tra, thir nghiém
chuan.

Sau khi sta chira, tiép tuc 1ap lai hang
0.1<P<0.15 Trung Binh -1 muc thir nghiém nay nhu mot phan cua
thir nghiém cép d6 2, 3 theo cac khoang
thoi gian dwoc chi dinh trong bang tan
suat kiém tra thir nghiém chuan.

T6 danh gia CBM dua ra quyét dinh

Ghi chi: Thir nghiém Hot collar khuyén céo ap dung cho cac sir khong c¢é cuc do

luong dé do tandelta

P <0.05

P>0.15

2.3.2. Phan tich dap &ng tan s6 quét - SSFRA

Khong phat hién bién
dang Binh thuong
Phat hién bién dang nhe Kha -0,5 | Mtic @6 x0 léch cac cuon day nho
Co su x0 léch cudn day rd rang. Giam sat
Phat hién bién dang ro Trung tai, kiém tra céac cai dat role bao vé. Lén ké
\ S '1 5 , A 1R At 1A
rang Binh hoach m¢ may dé kiém tra ndi bo.
T6 danh gia CBM dua ra quyét dinh
Phat hién bién dang - C6 su x0 léch dang ké. Dimng may sira
nghiém trong chita/thay thé MBA.

Luu y: Ngoai viée danh gia két qua phan tich ddp img tan s6 quét theo hé s6 twong
quan chéo, phdi c¢é su so sanh két qua phdn tich véi dir liéu nha san xudt (baseline)
hodic giita cdc lan do, va danh gid xu hwéng thay doi trong dweong dweong ddc tinh nay.
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2.3.3. Phan tich ham lwgng am trong cach dién rin — DFR

Két qua Tinh trang Piém Hanh déng va khuyén céo
% d6 am trong gidy < 1.0
: - Binh thuong
1.0 <% d6 am trong giay <2 Kha -0,5
2 <% do am trong gidy < 3 Trung binh il Thye hién loc dau hoge say
dqu online
% do 4m trong gidy > 3 To (Eanl} gia CBM dua ra
quyét dinh
Ghi chii: Gid tri DFR dwoc quy doi vé nhiét dg 20°C
2.3.4. Phén tich dap wng dién khang tan — FRSL
Két qua Ullile piém Hanh déng va khuyén céo

AL% < 1.0% hoac

AR% < 5%

1.0%< AR% <2,0% Binh thuong

hoac Kha -0.5

5% < AR% < 10%

2,0% < AL% <2,5% i Phdi hop két qua SFRA, DGA

hoac Binh -1 dé dua ra hanh dong cu thé/lén

10% < AR% < 15% ke hoach stra chira )

AL%> 2,5% hoac To danh gia CBM dua ra quyét

AR% >15% dinh

2.3.5. Phan tich OLTC va do dién tré dong (DRM)

Hanh déng va khuyén

Két qua ,
céo

Piéu kién binh thuong.
Tiép tuc kiém tra céc

OLTC lién mach, khong rung, do léch
thoi gian < 15% S0 véi Xuat xuong.

OLTC lién mach, 15 % < Do léch thoi hang muc cap do 2, 3
gian < 30% so vai Xuat xudong, hoac cac , theo cac khoang thoi gian
e .2 N 2 Kha '0,5 .

tiep diém dap lra rung nhe 4ms < tong duoc chi dinh trong bang

thoi gian rung < 15ms thoi gian bao tri.

OLTC lién mach, 30 % < do léch thoi
gian < 40% so voi xuat xuong, hodc & | Trung
tiép diém dap hra rung, 15ms < tong thoi binh -1 | 76 danh gia CBM dua ra
gian rung < 25ms quyét dinh, tién hanh bao
OLTC lién mach, d¢ I&ch thoi gian > 40% tri khi c6 thé.

S0 VGi Xuat xudng, hoic cac tiép diém dap
lra rung véi tong thoi gian rung > 25ms

Ghi chi: C6 thé so sanh véi sé liéu do giiva cac pha trong cing mét ndc dé xdc dinh
do léch vé thoi gian ¢ cac chu trinh

Phu luc huéng dan MBA 110kV



162

PHU LUC 2. THU'C HIEN CBM POI VOI MC 110KV VA MC 22KV

1. Buwdc 1: Thue hién phan tich loai, anh hwéng, mirc do nghiém trong cua
cac hu héng (phan tich FMECA):
1.1.  Phan tich cac loai hw héng d6i véi may cit 110 kV va 24 kV
- Théng ké c4c loai hu hong (FM) dbi véi may cat 110 kV va 24 kV.
- Vidu: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...
- Xac dinh cac anh huong caa hu hong dén may cit 110 kV va 24 kV.
- Xdac dinh nguyén nhan gay cac hu hong.
- Xac dinh cac co ché dan dén hu hong.
1.2. Xac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu héng.
Phwong phap kiém tra thir nghiém (Xem (:I§|h:l| él‘zz‘:;lognrg)lllazzlgngllz/lE CA)
1 | Kiém tra nhiét do
2 | Kiém tra PD (Ultrasonic)
3 | Kiém tra PD (TEV)
4 | Giam sat PD online
g | Thir nghi¢m thoi gian cat MC (online) (FFT
— First Trip Test)
6 | Kiém tra ro khi SF6 (online)
9 | Po dién trd tiép xtic (may cét / thanh céi)
10 | Po dién tro cach dién (may cat / thanh céi)
11 | Kiém tra cac dai lugng thoi gian
12 | Kiém tra cudén déng, cudn cit
13 | Kiém tra dong co tich ning
14 | Kiém tra chan khong
15 | Do tinh khiét va do am SF6
16 | Kiém tra ap lyc va mirc do ro khi SF6
17 | Kiém tra dién trd dong
18 | Phén tich khi SF6
19 | Kiém tra ap suat/ dién ap tan sd cong nghiép
20 | Hé s6 ton hao dién moi Tandelta
1.3.  Xac dinh mirc @) nghiém trong ciia cac hw héng va cham diém theo thang

diém tir 1 dén 10 (Sev).

Anh hwéng Mire dd nghiém trong Xép hang

Cuc ky nguy hiém
(khdng cé canh béo)

Mtc do nghiém trong rit cao khi co ché hu hong
tiém 4n anh huéng téi van hanh an toan cua hé 10
thdng nhung khdng c6 canh béo.
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Cuc ky nguy hiém

Mtc do nghiém trong rit cao khi co ché hu hong

AR tiém an anh hudng toi van hanh an toan cua hé 9
(c6 canh bao) z L .
thong c6 canh béo.
Hé thdng/thiét bi khong thé van hanh do su ¢ gay
Rat cao ra hu hong 16n nhung khong anh huong dén an 8
toan van hanh.
Cao Hé thdng/thiét bi khdng van hanh do hu hong 7
Vira phai Hé thong/thiét bi khdng van hanh do hu héng nho 6
. Hé théng/thiét bi khdng van hanh nhung khong c6
Thap ) 5
hu héng
Rét thip H’é thér:g/}hi_é} bi c? thé van hanh, nhung suy giam 4
dang ké ve hiéu suat
Nho Hé thdng/thiét bi c6 thé van hanh vai mot sb suy 3
giam hiéu suat
Rat nho Hé théng/thiét bi cé thé van hanh véi mac 16i nho 2
Khéng anh huong | Khéng anh huong 1

1.4.  Xac dinh xac suat xdy ra hu héng va cham theo thang diém tir 1 dén 10
(Prob): Ti 1€ hw héng hay xac suat hw hong ctia moi co' che hw héng dworc
danh gia nhu sau

XAc suit xay ra hw héng X&c suat hw héng trong 1 nim Xép hang
Rat cao: Hau nhu khong thé tranh >1 trén 2 10
xay ra hu héng 1 trén 3 9
1trén 8 8
Cao: Hu hong lap lai

1trén 20 7
Vira phai: Thinh thoang xay ra hu 1trén 80 6
hong 1 trén 400 5
, . 1 trén 2.000 4

Thap: Tuong doi it xay ra hu hong
1 trén 15.000 3
Rat khé xay ra: Khong thé xay ra 1 trén 150.000 2
hu hong < 1 trén 1.500.000 1
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1.5.  Xac dinh kha néng phat hién cac hu héng va chim diém theo thang diém
tir 1 den 10 (Det);

Kha na .
phgtl;:lélr% Mirc d§ Kha ning phat hién Xép hang
Hoan toan | Khong thé phét hién nguyén nhan/co ché hu hong tiém an va 10
khong cac co ché hu hong xay ra sau do.
Rat it kha Co rat it kha nang phat hién nguyén nhan/co ché hu hong 9
nang tiém an va cac co ché hu hong xay ra sau do.
it kha nang I't‘ kh,é ning Ighét hién nguyén nhén,/co ché hu hong tiém 4n o
va cac co che hu hong xay ra sau do6.
e & Rat thap kha ning phat hién nguyén nhan/co ché hu hong
Rat thap A2, £ , X , 7
tiém an va cac co ché hu héng xay ra sau do.
Thé Kha ning phat hién thip nguyén nhan/co ché hu hong tiém 6
P an va cac co ché hu hong xay ra sau do.
Vira phai Iihé r:éng p}}ét hién A’Vl‘l’a pfléi n%r,uyén nhﬁr}/co ché hu hong 5
tiém an va cac co ché hu hong xay ra sau do.
. Kha ning phat hién kha cao nguyén nhan/co ché hu hong
Kha cao A2, £ , X , 4
tiém an va cac co ché hu hong xay ra sau do.
Cao Kha niang phat hién cao nguyén nhan/co ché hu hong tiém 3
an va cac co ché hu hong xay ra sau do.
£ Kha ning phat hién rit cao nguyén nhan/co ché hu hong
Rit cao: Gz O , 2
tiém an va cac co ché hu hong xay ra sau do.
Génnhu | Gin nhu chéc chin phat hién nguyén nhan/co ché hu hong .
chic chin | tiém an va céc co ché hu hong xay ra sau do.

1.6. Thanh lap bang FMECA.
a. Chi s nghiém trong (CN): CN = Sev x Prob.
b. Chi s6 rai ro (RPN): RPN = Det x CN.
c. Cau trdc mot bang FMECA hoan chinh bao gém cac thanh phan nhu sau:
Bang phan tich FMECA chi tiét cho MC nam trong phuy luc 2.1
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. 2 Y A A . - \ A e Ti"in
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu hong Cac .l:ang m:lc thw Hanh dQn.g kién sult
hong cia hu hong hong nghiém / kiém tra nghi .
(thang)
Cuon trip hé \ n A A LA . o pia A
1 mach hoic ngén H}I hArong‘ Ad(_)t 1}g(_)t n}a khong G3am fat {1en ’tuc cudn Theo dbi Tiép fuc
mach c6 dau hiu béo trude day hodc tré khang
Giam sat nang lugng
MC  Kkhén cudn trip ti€u thu hoac
Khong . 9 a n Thoi gian van hanh cua chot | dong dién va dién ap roi | Thir nghiém thoi
.. | cat mach dé | Bo61 tron khong | : 7  z * A . ST .2y
2 | thuc hién chin dé v di 1Bv/ chét cat c6 thé tang lén qua thoi | trong sudt thoi gian MC gian cat MC 12
lénh cjt | Cpam dong sw ) @ay QU Tyl Cho | gian hoat dong, hoic giam sat |  (online) (FTT)
: co cat hoac co che N
9 \ A thoi gian mach MC hoat
cat lam  viéc n
khong dtng céch 2 dong.
Nang lugng dé chot chue Thir nghiém thoi
3 nang cat co thé tang 1én qua gian cat MC 12
thoi gian (online) (FTT)
Mit ning luong | Cac co ché kich hoat bang Giam sat dp SuatN nang . , .
g o , \ Lo lugng dugc luu trir hodc | Thoi gian dong md
4 cat do ro ri, truot | thiy luc thuong mat nang | .7 %2 ~, 77 N . 36
C 1o~ AL e vi tri cua 10 xo luu trir may cat
hodc bi gay lugng it nhat vai phut g
ning lugng
Co ché kich hoat 10 xo co
5 th@ dot ngdt hu hong hodc Thoi gian dong mo 36
mat it nang lugng hon murc may cat
kich hoat can thict
Mach diéu khién nhin chung
Mach didu khién | M hong dot ngdt. Tiep diém | Lién tuc gidm sat mach | 0 i qon0 me
6 hu hon phu nhin chung thay d6i vi | di€u khién va dién ap DC mav cit 36
& tri voi tiép diém chinh, phat | tai MC va tu Bi€u khién Y
trién dan dan dan dén hu
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. 2 - A A - - B A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
* : (thang)
héng
Mach van hanh Khoaq .dunAg cthc nang g4y Ty gidm sat va ty bdo | ., .z L
7 Ca ra bdi mat chic nang cat | . X .. Kiém tra chirc nang 36
MC bi khoa , dong co ché giam sat
cua MC
Khoa sai chic nang gay ra
boi hu hong chirc nang giam | Giam sat xu hudng cua ’
8 sat hoac cau hinh sai, hay do | cac thong s6 dugc theo Theo ddi Tiép tuc
van hanh cua cac tranducers | doi
kich hoat.
Xo 1A £ N}}m c‘lxlung, cac lien kAe ¢ 5 | Giam sat dong dién ngat \ n .
Loi lién két co | mat kiém soat qua mot so so A thone aua su tha Thur nghiém thoi
9 ché gitta co ché | hoat dong hodc dot ngdt bi | Sa. D 1ONS AUa SW Ay 1o ¢t MC 12
A Toa sz . o doi cua trang thai clia co .
van hanh vangat | pha hu thong qua 1 hoat X A (online) (FTT)
A ché hoat dong
dong
Giam sat chudi thoi gian | Thir nghiém thoi
10 gilta co che hoat dong va gian cat MC 12
co ché ngat su co (online) (FTT)
Béeumat (;hot Cfﬁ;& Thoi gian van hanh cta chét Sllgnm trisat ( dging V;u(%grgl Thu nghiém thoi
11 yeu,  gay, MO 2t co thé ting 1én qua thoi | S o0 TP (GO va dieh gian cit MC 12
vong bi hodc bién ian ap roi) va thoi gian dé (online) (ETT)
dang bé mat g MC van hanh
Nvang lu(_)’l?g (}e VChOtA chic Thot gian dong m&
12 ndng cat co thé tang lén qua (L 36
. may cat
thoi gian
Co ché ti dudi Gidm ;Sat ‘nhlgt .d() tu. }1 oac Kiém tra ngoai
13 Ar gA A A co ché dong gia nhiét va 3
nhiét dg yéu cau m A A S guan
nhi¢t d6 mdi truong.
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, £ Téan
Loai hw | Anh hwéng | Nguyén nhian hw £ . Cac hang muc thw Hanh dong kien £
No héng cua hu héng hdong Coché hu hong nghiém / kiém tra nghi sqat
* : (thang)
Hu hong mach Giam sat trang thai di¢n
bén ngoai, bao | Tir tir qua thoi gian hoac hu ?Ec plcllliatainlzig’ zg}[h ‘::relﬁ Kidm tra neoai
14 gom cuén day, | hong tirc thoi trong khi ¢6 trane to eidm sé;: clia uan 80 3
pin va nhiing thiét | gang hoat dong ng gl \ ~ a
bi bio vé mach so cap va nI‘lu'ng
: i thiét bi bao vé du phong
Hu hong co che,
mat nang luong
cia chic nang ’
MC mé va (SC;,“ m;’th‘; %, | S hu hong tir tir cua relay g;‘n’tiséat giét;"a;f CVIZE
15 |M¢é MC | sau d6 dong N D Suat 5 gian X hoac Y, dan dén | b diem phu Ve Theo doi 3
hun lai 1an nira khong  khi trer} dot ngot "bom" vao MC dong dién di qua va tin
Ehéng : MC khong khi | °° "t hiéu van hanh.
mé d?ro yéu cau ap suat
e khong khi dé giit
tiep diém mo)
16 MC mo va | Thong thuong hu hong nhu | Gidm sat s0 lan van hanh | Thoi gian dong mo 36
sau d6 dong | Hu hong co cau | 1 phan cua chic ndng mé. | qua mét chu ky thoi gian. may cat
lap lai va mg | antipumping Khong phai hu hong mol| oo o relay thi gian | Thoi gian déng mé
17 ra lan van hanh mé. N . 36
XvayY may cat
18 |Mé MC | Dong sy cb | O nhiém dau Tur tir qua thoi gian Dién moi dau Kiém tra chirc ning 36
khong hodc dong tai | Ap suat hoic mat ‘ Lt ts A 4a
19 thanh thi khong | @6  khi  thap Tir tir aua thoi eian kA}E 51}11211; }lfh ! %%?Cn?iaéi gg Kiém tra d6 ro khi 36
cong duge  phan | (khong khi hoc q & U e SF6
biét, va phin | SF6) morons
ngat sug co Kiém tra tinh toan ven Kiém tra chan
20 cia MC c¢6 | Mat chan khong | Tirc thoi hodc tir tir chan khong dinh ky qua Khén 36
mot 13i 16n céc phép thir g
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. 2 - A A - 5 B A . K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
. (thang)
Tiép diém mé van ., s . A Kiém tra ap suat /
21 hanh khong hiéu Gidm sat hanh trinh Gep | g o30S cong | 36
\ diém o
qua nghiép
q ’ . H}I honﬂg co cheq tur tuAhogc K_llem ,tra ngoai quan, Kidm tra PD
Hu hong mang ho | dot ngdt, hu hong bo gia | giam sat PD, va giam sat o
22 A .x 2 - N it N A (TEV), Giam sat 12
quang nhi¢t, nhiém ban hodc hu | bd gia nhiét hodc nhiét .
. XA o PD online
héng két noi do tu
23 Hu hong Puffer Thotgiandongma | g5
Tir tir hodic dot ngdt — =
Giam sat vi tri co ché cac Thoi dian déne mé
24 Hu hong co tiép diém phu dbi voi glan dong 36
X AN s \ may cat
dong dién va tin hi¢u mo
7 ’ Giam sat mirc do 161 h¢
Phat trién h¢ thong nhin | thong va nhimg diéu kién ﬂ
o5 chung bi thay do1i voi hé | dac biét trong subt qua Kiém tra ngoai 3
Ung dung sai | thong dugc cau hinh hogc | trinh gian doan ngan quan
hodc cac tinh | nhiém vu dong ngat mai mach va qua trinh MC
huong khac ngoai van hanh
kha nang tuong Xem lai nhimng mirc do Kidm tra neoai
26 thich ctia by ngat _ | o1 cua hé thong theo chu uan 80 3
mach Gian doan dudi nhing dicu | ky a
kién Ung dung hé thong | Ghi lai nhimg gia tri
khong phu hop nhiéu cia h¢ thong dién i
27 (bao gom nhitng do thi | Kiém tra chirc nang 24
o§cillo va cac gia tri su
cd dang digital)
M¢ MC | MC  khong Kiém tra tinh toan ven Kidm tra chan
28 | nhung cung cap | Hu chan khong Ttrc thoi hodc tir tir chan khoéng dinh ky qua n 12
A . o . AN khéng
khéng cach ly di¢én cac phép thu
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. 2 - A A . 5 N A <X Ti}\ln
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi (thang)
dyy .E” fmot canl thl;et Co th © kh(?ng (;h KhongA dieu c’hmh duqc do Chi thi di chuyén hoan | Kiém tra dién tré Th;e 0
29 | cach dién | cua cdc tiep | chuyén hoan tat | hoat dong qua muc hodc do t03n hanh trinh don diéu
tiép xUc | diém tirc thoi | hanh trinh bi ket va gy dot ngot one kién
“ ngay sau khi | D T S ie i
30 | ™M gay o Mat é&p suat khi Ttrc thoi hodc tu tur Giam sat ap suat khi Kiem tra ngoai 3
hoat  dong quan
hl’l’ -4 ~ \ 4 ., r b <R .
¢ ;C nang Vag hanh ~qua Giam sat so lan van hanh Kiém tra ngoai
a1 ngat mach nhiéu trong | ua mot chu ky thoi gian uan 3
khodang thoi gian q j Y glan. a
UI}g suat diér} Tir tir qua thoi gian Gidm sat nhb}’ngrdlél{ kién Iii ém tra dp suat / Thfo
32 modi vugt qué kha van hanh dién ap cua hé | dién 4p tan so cong diéu
ning ngat mach thong dac bi¢t trong nghiép kién
khoang thoi gian gian
< CooA 2 : Theo
v 4 doan ngan mach va van Kiém tra ngoai X
33 Sét danh A : dieu
hanh MC quan o
kién
AL iga Thay d6i dong dién qua 3 o Theo
34 Mach vo tinh ChOt\ ngat khong Tu tir qua thoi gian thoi gian hodc thay doi Kiem tr:a dién tro dieu
. z .. | an toan A an L dong ‘A
bi ngat voi toc do ngat kién
Opens nhitng van dé | Dong dién di lac
without an.A toa.n va | qua mach ’ngaAt Ngan mach trong 1 sb vi tri
command | thiét hai kinh | (nhu do qua d6 | . A A i g s . .2 .
Lo A s A .., |cua cudn day trong mach | Giam sat dong dién trong Kiém tra ngoai
35 té c6 the xay | gdy ra boi cac | .x . h A 3
. .. | dietu khien MC lam cho | cudn trip quan
ra xung dong cat | |, A e N
A i 2 .~ | dong dién di qua cudn trip.
trén cac cudn day
gan ke)
Mach trip cham 1\/£ach t Tp VO tl.r;lh bi ;Chgm{l Giam sat mach trip cham Kiém tra ngoai
36 £ dat tai mot diém bat ky | .z 3
dat dat quan
trong mach
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. 2 - A A - 5 B A . K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi (thang)
Céau hinh tu bao ’ Theo
37 ve¢ cua mot s0 MC | Thong thuong do mat ap | Giam sat xu hudng véan Theo dbi didy
(1 s0 MC khong | suat khong khi hanh luu trlt nang lugng Kien
khi) i
Mt ip iy hida Gigm it dien & ghy | Thi nghiém hoi
38 4p mach tei thiéu &p nguodn cung cap gian cat MC 12
P mach Hip cho mach trip (online) (FTT)
Khidm Khuvét Giam sat mach cudn 7
A A Y Hu hong dot ngot ma khong | dong dé tang kha ndng Kiém tra ngoai
39 cuon day hoac | .. .2, . x S >, h 3
N ¢6 tin hiéu bao trudc dan dong, hodc giam sat quan
dién tu .. ,
thoi gian dong
Khong R Mat nang luong | C6 thé nhanh hodc cham | Giam sat vi tri 10 xo, ap Kiém tra ngoai
40 .. | MC  khong N N X11A . 3
thuc hién déng  mach luu trir qua thoi gian suat khong khi guan
le_:’n h dé dan d(‘)ﬁg Boi tron khong | Hu hong tir tir va co thé do G,lam. ;sat t.h;m glan BlUa | rpai gian dong m&
41 | dong hu h céc hoat dong lién quan cic tiep diém chinh va may cét 36
Pt Aop atdong q dong dién qua cudn dong ﬂ Y
Giam sat mach di€u Kiém tra ngoai
42 .2 3
khién guan
Hlf hogg mach Pot ngot hay tir tir Gl?m S'flt don‘g d{gn qua
diéu khién cuon dong va thoi gian o , .
o AL ek ~ | Thoi gian dong mo
43 cua tiép diém phu (trén L L 36
<X A may cat
tiep dung khong mang
dong dién)
Dong MC  khong Ghi lai nhiing gid tri
nhung dong mach | .z Lz L. nhiu cua hé thdng dién T S
khéng dé dan dong Tl?p d,l.em b} chay Tiép diém bi x6i mon sau | (bao gébm nhimg dd thi D1¢,Il tr(g tiep xue
44 X in 2| (bi x61 mon do g \ £ . TR (may cat / thanh 36
dan di¢n | trong 1 hoac | .. Khi cat mach do dong sy co0 | oscillo va cac gia tri su -
A .| dién) X . cai)
nhicu cap c0 dang digital) trong
cuc mach dién so cap
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. 2 - A A . 5 N A <X Ti}\ln
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dQn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
* : (thang)
Lién két co khi | Lién két bj gdy sau 1an hoat Gle}m Asat dong 59 cap
XA 2R N £ S o khéi dong trong suot qua 2 A 4A
45 dén tiép diém bi | dong cudi cung hoac trong | | . % ,. | Kiém tra nhiét do 3
ay subt hoat dong dong trinh thay doi trang thai
g T cua co ché hoat dong
Mat ngan chan i
qU? han‘h tr,mh Tiép diém bi phong va bi (?:am > ;a tdi ‘chuy,e n f:ua Kiém tra dién tr& Th? 0
46 ngan ngua dong | .0 | tiep diém va qua hanh N dicu
Z 2 .= | X0I mon N dong n
tiép diém hoan trinh kién
toan
Dong dién di lac
Qua - mach ,dong Ngéan mach trong 1 s6 vi tri
(nhu do qua do | A 1a \ . A o . .
A ~. .. |cua cudn day trong mach | Dong dién trong cudn | Thoi gian dong mo
47 gdy ra bdi cac | ..x . h . (& 36
. .| dieu khién MC lam cho | dong may cat
A xung dong cat| ., A 4 A s
Mach vo tinh |, . ° . 2~ | dong dién di qua cudn dong
L, .. | trén cac cudn day
bi dong véi| i 2
, . N . . | gan ke)
Dong khi | nhitng van dé : ~ .
« , . N . . | Mach dong vo tinh bi cham ., , ,
khéng co6 | an toan va | Mach dong bi| .z .S t. 1. | Gidm sat mach dong n.
48 N R £ dat tai mot diém bat ky < £ Theo ddi 3
1énh thiét hai kinh | cham dat ngan cham dat
té c6 thé xdy trong mach SR
fa Ap suat khong khi di ra ﬂ
Van thi diém | RO ri khong khi hodc van thi | khoi van thi diém, giam Kiém tra ngoai
49 . . .2 o © fr e 2 . 3
khong bao toan diém khong dugc gitr sat thoi gian chay va ap guan
suat may nén khi
) Bi suy yéu tu tur theo thoi ) q q
50 Co ché 10 xo dong | gian va dat dén thoi diem 10 | Co ché di chuyén hodc Kiém tra ngoai 3
bi mai mon x0 khong con dugc gilt mot | gidi nén quan
cach an toan
51 Rung lc cia MC Thor{g thuong dot ngdt bi U:ng dung 1m130rter hoac | Kiém '[I‘?. dién tr& Thieo
hu hong cach ly rung dong dong dicu
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. 2 - A A . 5 N A <X Ti}\ln
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
* : (thang)
kién
Pién tré tidp xiic | LU W 1Ang dién o Uep XU | op - h piay qo gidp | DIEN O tiep xiie
52 trong sudt thoi gian véan | , A . (may cat / thanh 36
cao 5 xuc bang hong ngoai. .
hanh cai)
Khdng .. . .z | Tt ting dién tro tiép xuc
53 |thé dan R SILI dit gdy ticp trong subt thoi gian van Kiém tra nhiét do 3
X MC  khong | xuc N
dong X s ~ hanh
A ... | dan dong gay [z ; —=
dién lién PR Tiép xuc bi gay
- | qua nhiét lam - 2
tuc hodc , . | hoac hao ton
.. | hu hong cac - A
tam thoi | .z~ ..2° ¢~ | nhiing phan mach
tiép diém lap oA . - . A .12
(trong N mang dién, khdép | Tang cuong ti€p xtc vai lap .2 )
. - | dat. , B L2, e . Kiém tra ngoai
54 |khi da vit, truot, 1an, | rdp cac ti€p xGc mang dong 3
) > 20| A ) ) quan
dong) hodc di chuyén | lién tuc bi hu hong
cac  tiep diém
chinh, hu héng 10
XO0.
Mat e dl. A’chuyc?n Tu tor hoac tuong ddi dot G,l am‘ sa;[ n12'1¢t; a0 Elep Kiém tra ngoai
55 va luc tiép xuc P xuc va két noi bang hong 3
, ngot bi hu : guan
dong ngoai
Nigan . m?ch Méat méi truong | Ty 18 ro ri ting dan qua thoi | | K1 AL A 11 I‘(A1en’1 tra‘} ap ;sua}t/ Thfz 0
56 trén hé thong | ;.. n : Ap suat hoac mat do khi | dién ap tan s6 cong dieu
. . dién moi1 gian A o
Cach nang luong q nghiép kién
dién hoic nap , L 12 Kiém tra ngoai
57 khong dién mét Mtrc chat long quan 3
58 dat cach bi dong | Mat tinh toan ven R& 1 tir tir qua thoi eian Kiém tra diéu kién dau Kiém tra ngoai 3
cua cac phan | dién moi cua dau d & theo chu ky guan
tr Kiém tra tinh toan ven Kidm tra chan
59 Mat chan khong | Dot ngdt hodc nhanh chong | chan khong dinh ky qua Kkhon 36
cac phép thur g
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. 2 - A A - - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
* : (thang)
b0 tinh khiét va do
60 b0 am trong khi Tir tir GJam,sat do am va mat am,SF6 Klerfl tI'%,l 10 36
SF6 do khi SF6 khi SF6, Phan tich
khi SF6
Phat tr1ef1 tu Eu qlem Ad o8 Q1am s’at ham\luqr}g an) Kiém tra ap suat / Theo
61 ’ swong cua khi nén, d6 &m | cua khi nen va nhiét do dién 4p tAn sb cong didy
Mat dién moi khi | tuong doi hodc ham luong | hoic d0 am tuong doi ¥ o o
. P . , o nghiép kién
nen am cua nudc ppm. cua khi nén.
Thiét hai co hoc déi véi I6p K}S:m trqa xu.}luongA .pha‘t Iilen? trg} ap Asua}t/ Thso
62 Vo clia budne nedt trién cua dién moéi va | dién &p tan sO cong diéu
£n8 cach dién dinh ky nghiép kién
Hu héng tu céc i
63 hanh dong bén Giam sat an ninh tram Kiém tra nhiét do 3
ngoai
Tich loly qud mirc Giam sat dong dién cit | Kiém tra ngoai
64 lam gian doan | Tir tir lam sat dong it 808 CBM
\ i va van hanh cua MC quan
dong dién
Cac diém yéu Kiém tra PD
65 duogc tao ra trong | Tu tr Giam sat PD (TEV), Giam sat 12
budng ngat PD online
Céach Su ¢b pha dét . A1 A . T Kiém tra ngoai
66 dien pha | trén hé théng Do dong vat bo Tiép xtc tic thoi Khong co6 giai phap  quan 3
g7 |  datjnang luong g 40y Tic thoi Kiém tra ngoai 3
hong voi kha nang guan
thiét hai an | Hu hong co khi Kiém tra ap suat / Theo
68 toan va kinh | do thi cong lap | Tur tir hodc dot ngot dién ap tan so cong dieu
té; dat nghiép kién
Gian  doan | . A Hé s6 ton hao dién | Theo
69 can thiét cho Tham nuée T thoi trén quy dao mdi Tandelta didu
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. 2 - A A , - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
(thang)
hé thong dién kién
Kiém tra ap sut / Theo
70 St bi do dién ap tan sO cong dicu
nghi¢p kién
Ghi lai nhiing gid tri
Phong dién gay ra | Dot ngdt hu hong, nhung | nhiéu cua hé¢ thong dién .2 )
g A AR I\ N N A - P Kiém tra ngoat
71 bdi qua do hé | dong bo voi cac thoi diem | (bao gom nhitng d6 thi 3
2 LA ) Lo, et quan
thong qua do hé thong 0§c1110 va cac gia tri sy
c0 dang digital)
Nhiét do qua cao Giam sat nhi¢t do khong 7
72 cua vat liéu cach | Cham kh1 hodc nhiét d6 cac | Kiém tra nhiét do 3
dién phan tr
73 Do dong vat bo Tiép xuc tirc thoi Khong co6 giai phap Klernqturgnngoal 3
74 Su €0 pha - g gann Tic thoi Kiem tra ngoai 3
pha trén h¢ quan
thong véi | lon  héa xung
Céach kha na a uanh khoéng khi 2
75 | dién pha hice hai e ?ép cich dié?l g3y Giam st PD (Tléi%n(t‘;r%EDsét 12
- pha | an toa,n \(a ra boi cac di€u PD1onIine
hong kinh te, cat | kién van hanh bat
dién 1a can | thuong
thi€t cho cac Hé s 30 hao did Theo
76 phan tr cta | ThAm nudc Ttrc thoi trén quy dao € s ton hao dien didu
A 1 A mOi Tandelta .
hé thong kién
77 Foregin material Kiem tra ngoai 3
quan
Cach Mach dién bi n R A n T Kiém tra ngoai
78 dien  vo | dong mot Do dong vat bo Ti€p xuc tirc thoi Khong c6 giai phap quan 3
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. 2 - A A - - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dQn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
* _ : (thang)
79 hu hong cacih VOV VO | oo qanh Tic thoi Kiém tra ngoai 3
kha nang gay guan
thiét hai an ’ Thong thuong rat chdm, tuy Kidm tra neoai
80 toan va kinh | Thim nuéc nhién, bit ngo hu hong phin 80 3
A 1 1R A X aen quan
te, co the gay dan di¢én
ra thiét hai|lon hdéa cua 2
lon dbi véi | khong khi tro:]lg . . . Kiém tra PD
81 A < P s .~ | Ttrc thot Giam sat hé thong (TEV), Giam sat 12
buong ngat | suot qua trinh xay ;
, X PD online
cua MC ra su co
Qua dién 4p cia ’ Kiém tra ap suat /
82 MC P Thong thuong rat nhanh dién ap tan s6 cong 36
nghiép
Do dav hoic 6 bién trércéch dién
83 oy O Tir tir (méy cét / thanh 36
nhiém L
cai)
Suy giam bé mat Kiém tra PD
84 bén ngoai gay ra Khong c6 giai phap (Ultrasonic), Giam 12
bdi PD sat PD online
Phéng dién cua i
qua trinh CAT | .. . A A e A x Kiém tra PD
s Gy vt s i | D0t ohme i 06| hi e i 10 | (o) Giam |12
qua do cua hg|°n o dHA 0 CHATCTHONS 7 Hons Gt sat PD online
thong
lon hdéa xung
b cich dign ey Kiém ra D
86 Op Ccach CIEN B4Y | 1irc thoi Giam sat PD (TEV), Giam st 12
ra boi cac diéu PD online
kién van hanh bat
thudong
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. 2 - A A - - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dQn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi (thang)
Mach dién bj | Do tinh khiét va do
, dong mot | Ton hao mat do | .. .. . e AA s am SF6 Kiém tra ro
87 1 Cach | ioh vo ¢ véi | dien méi T tir qua thoi gian Mat 49 khi khi SF6, Phan tich | 0
dién . N :
frone 0 kha nang gay khi SF6
ong ne thiét hai an | Mat tinh toan ven Kiém tra diéu kién dau Kiém tra ngoai
88 |b0 may |, . | kinh | dien méi cia da . 3
it hu toan va Kinh | dién mdi cua dau thep chu ky guan
\ te, gdy ra . . .~ ... . | Kiém tra tinh toan ven .2 .
h " . . ~ . i
gg | o8 thiét hai 1on | Mét chan khong | L1008 thuong dOtngdthodc | s o dinh ky qua | oM U@ chan 36
Z. - it khi phat trién . o khéng
doi voi cac phép thi
buong ngat L, aen , .2 .
90 ctia MC Qud dién dp cUa | o i hosc dot ngot Gigm sét hé théng Kiem tra ngoai 3
MC quan
Mat  méi
truong  cach
dién, dan ,
K\hong A dle{l Vao Moty &; vo, cach dién, | Nhin chung tr tr qua thoi G,lam ge}t mucA’ dOW 6p P 0 tinh kl.n;et va d(:)
con moi | truong xung | . \ AT . , PO cach di¢én (chat long), | am SF6 Kiém tra ro
91 . ~ an mon, x01 mon | gian nhung c6 thé ting | . = .. < o . A e 3
truong quanh (ciing VA V& dia st nhanh mat d6 (SF6), hoac ap | khi SF6, Phan tich
cach dién | c6 thé xem suat (khong khi) khi SF6
nhu anh
hudéng 161
cach dién)
Khong Su van hanh
thé hi¢n | ctia hé thong Gidm sat sy thay d6i mat
trang thai | nang luong | Loi i cua bo do khi nhu chu k}‘{ nhiét Kidm tra neoai
92 |va vi tri|voi 1 MC |chuyén do6i mat | Chi thi do bi ket dd moi truong dé dam uan £0¢ 3
MC mat kha nang | do khi cach dién bao sy thay doi mat do la g
hodac  gidm phu hop
kha nang
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. 2 - A A - - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
’ : (thang)
thuc hién cac
chiic  nang
cua nd
Khiém Giam sat bd chi thi véi
khuyét dong, Nhin chung, trong su6t 1 |tin hi€u mach m¢o va 7
93 ma, hoac luu | Bi ket, gdy, hodc | hanh dong dgn 1€, x61 mon | dong, dong so cap, mach Kiém tra ngoai 3
trir chi bao | chi bdo bi hu co khi c6 thé tang dan qua | dong diéu khién, va su quan
nang luong, thoi gian van hanh hé thong nap
khién nguoi nang lugng dé luu trix
van  haoh Giam sat by chi thi voi
th‘uc hi¢n cac Su lin Két cdc 7 tin hiéu mach mé va
o hanh  dong & diam o | CO thé hoat dong thit | déng, dong so cdp, mach | Thoi gian dongmo | 4
khdng  phu hogc cudn da phy, thuong, hoac hu dot ngot dong dicu khién, va su may cat
hop ac cuon day van hanh hé théng nap
ndng lugng dé luu trit
Qua 4p suit cua (2 .
95 st trong budng Kiem tra ngoat 3
. quan
o R ngat i i
\k/;fl hanh Ge}y nguy N Dot ngdt hu hong bo diéu ap Kiém tra ap
g |Khong an | hiém  cho |y g oy cung cAp khong khi 4p sudt | Gidm sét van giam &p sudt/dién ap tan s6 | 36
toan nguot cao tdi buong ngat cong nghi¢p
Qui dp cua khi| = .. .| Gidm sat diéu kién thiét |  Kiém tra PD
nén hodc chat | Bot ngdt hu hong thiét bi | . o \ o
97 ) ) A | gex 2 s bi luu trir nang lugng cua | (TEV), Giam sat 12
long thuy luc, hé | di€u khién nap ndng lugng . .
X \ MC tir xa PD online
thong nap 10 xo
Hu hong khoa | .. .., . o (,}1am‘§at b0 chi th} Vol Kiém tra ngoai
98 NN Dot ngdt hodc qua thoi gian | tin hiéu mach mé va 3
lién dong , . A quan
doéng, dong so cap, mach
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. 2 - A A - - 2 A < K T?m
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dQn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
‘ ﬁ (thang)
dong diéu khi,én, va su
van hanh hé thong nap
Méat khi va can Giam sat mat do/ ap suét Kiém tra ngoai
99 , . 3
dugc cach ly khi quan
D(X), day hodc thém 7
chat long so voi Kiém tra ngoai
100 e : A 3
mo1 truong dién quan
moi khi
101 Loi tiép xic kém | Bau cuc khong dugc udn [ a0 npiat do Kidm tra nhiét d¢ 3
va dau cuc thuy lyc diing dan
Qua nhiét | S Kiém tra PD
102 i Loi dau cuc Phong dién vang quang PD scan (Ultrasonic), Giam 12
sat PD online
L3i tiép xic kém Bién trg tiep xuc
103 o1 Jep bién trd cao Do dac dién tro tiep xtic (may cat / thanh 36
va dau cuc L
cai)
Ldo hoa , ~ p 2.
104 s St L&o hoa Tandelta cao Do dac Tandelta Tudi tho CBM
105 L&o hoa Ldi nha san xudt st Do dac Tandelta Tubi tho CBM
Nhiing L X . , x . Kiém tra ngoai
106 didu kién Cép ho trg bi mon | Hu cach dién Quan sat quan 802 3
moi
truong Su
pha hu lighnting insulator break | . .x Ak Kiém tra ngoai
107 Tiop cach Sét danh Hu cach dién Kiém tra b0 dem set quan 3
dién
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. 2 - A A . 5 N A o & Ti}\ln
No Loz:u hw Avnh hu’o:ng Nguyenﬁnhan hw Co ché hu héng Cac .l:ang m:lc thw Hanh dgn.g kién sult
hong cua hu hong hong nghiém / kiém tra nghi .
(thang)
RO ri khi | , X s . Kiém tra ro khi
108 SE6 St L&o hoa Quan sét ~ SF6 36
109 | L& héba Gay 10 xo nap Lao hoa co khi Phan tich dién tré dong chzm tra dxl?n tro 36
, CB dong, Tuoi tho
co khi - = X A
Quan sat dong dién qua | Kiém tra dién tr¢
110 N 2. 12
motor dong, Tuoi tho
Hu hong Hu hong ngudn o . Kiém tra ngoai
111 co  Kkhi B cung chp AC/DC Motor khong chay Quan sat quan 3
cuia bd \ £ X 1L ax LA L -2 .
112 | didu HI{ thg/A rAr}at L0A1 la];: dat/ c6 vét chay & Kiém tra ngoai quan Kiém tra ngoai 3
Khién cudn day két noéi | cudn day guan
113 o Loi vat liéu Ldi thiét ké/ 16i cua NSX Quan sat Kiém tra nhiét do 3
Qud nhi¢t | CB bién tro tiép xuc
114 Qua tai Dién tro tiép xtc cao Do dac dién trd tiep xtic (méﬁr cAt/thanh cai) 36
115 | S8 1ech | ppoi vian | Sailéch cokhi | 3 pha khac nhau Kiém tra thoi gian Thot gian dong mo
thoi gian may cat
bién tré cach dién
L40 hoa \ , e e Kiém tra cach dién bang | cudn dong, Dién
116 mach nhi CuPn . dong/ | hu hong cach dién | Thung 16p cach dién megaohm tr& cach dién cudn 36
) cuon cat . -
thu cat, Tuoi tho
117 Co ché khoa Khong hoat dong Quan sét Klemqg;‘nngoal 3
Loi  cap Thiét bi dén , Kiém tra PD
118 | ngam 2 Hdong Ngan mach Hu hong cach dién Giam sat PD (TEV), Giam sat 12
cat :
22kV PD online
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CHI - 22kV
Co ché hu hong (FM) Hang muc |1?1 }aa;;ltlgf)(Condltlon RPN RPN Proportion | Weighting factor
1 | Qué nhiét tiép xuc / Qua tai Kiém tra nhiét do 363 0.12 0.40
2 | Hu hong cach dién (bé mat) Kiém tra PD (Ultrasonic) 535 0.18 0.59
3 | Hu héng céch dién (bén trong) Kiém tra PD (TEV) 375 0.12 0.41
4 | Hu hong cach dién Giam sat PD online 910 0.30 1.00
5 | Thoti gian thao tac Thir nghiém thoi gian cit MC (online) 312 0.10 0.34
(FFT — First Trip Test)

6 | RO khi SF6 Kiém tra ro khi SF6 (online) 0 0.00 0.00
7 | Thao tac may cat Lich str van hanh va bao dudng 302 0.10 0.33
8 | Lo hoa Tuobi tho 224 0.07 0.25

Total 3021 1.00 3.33

Muc 56 7 ldy bang 10% tong s6, dp dung theo sé kinh nghiém tinh todn cia UNITEN

CHI - 110 kV - AIS(SF6)

Failure mode Failure Detection (Condition indicator ) RPN RPN Proportion | Weighting factor
1 | Qua nhiét tiép xtc / Qua tai Kiém tra nhiét do 363 0.32 1.05
2 | Hu hong cach dién (bé mit) Kiém tra PD (Ultrasonic) 410 0.36 1.19
3 | Hu hong céch dién (bén trong) | Kiém tra PD (TEV) 0 0.00 0.00
4 | Hu héng cach dién Giam sat PD online 0 0.00 0.00
5 | Thoi gian thao tac Thir nghiém thoi gian cit MC (online) 0 0.00 0.00

(FFT — First Trip Test)

6 | RO khi SF6 Kiém tra ro khi SF6 (online) 40 0.03 0.12
7 | Thao thc may cit Lich sir van hanh va bao dudng 115 0.10 0.33
8 | L&o hoa Tudi thg 224 0.19 0.65

Total 1152 1.00 3.33
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Muc s6 7 ldy bang 10% tong s6, dp dung theo s6 kinh nghiém tinh todn ciia UNITEN

CHI - 110 kV -

COMPACT(SF6)

Failure mode Failure Detection (Condition indicator ) | RPN RPN Proportion | Weighting factor
1 | Qué nhiét tiép xuc / Qua tai Kiém tra nhiét do 363 0.32 1.05
2 | Hu hong cach dién (bé mit) Kiém tra PD (Ultrasonic) 410 0.36 1.19
3 | Hu hong cach dién (bén trong) Kiém tra PD (TEV) 0 0.00 0.00
4 | Hu hong cach dién Giam sat PD online 0 0.00 0.00
5 | Thoi gian thao tac Thir nghiém thoi gian cat MC (online) 0 0.00 0.00

(FFT — First Trip Test)

6 | RO khi SF6 Kiém tra ro khi SF6 (online) 40 0.03 0.12
7 | Thao tac may cat Lich str van hanh va bao dudng 115 0.10 0.33
8 | L&ohoda Tubi tho 224 0.19 0.65

Total 1152 1.00 3.33

Muc 6 7 ldy bang 10% tong so, dp dung theo s6 kinh nghiém tinh todn ciia UNITEN

CHI - 110 kV - GIS(SF6)

Failure mode Failure Detection (Condition indicator ) | RPN RPN Proportion | Weighting factor
1 | Qué nhiét tiép xtic / Qua tii Kiém tra nhiét do 363 0.15 0.50
2 | Hu hong cach dién (bé mat) Kiém tra PD (Ultrasonic) 410 0.17 0.56
3 | Hu hong cach dién (bén trong) Kiém tra PD (TEV) 375 0.15 0.51
4 | Hu héng cach dién Giam sat PD online 785 0.32 1.07
5 | Thoi gian thao tac Thir nghiém thoi gian cat MC (online) 0 0.00 0.00

(FFT — First Trip Test)

6 | Ro khi SF6 Kiém tra ro khi SF6 (online) 40 0.02 0.05
7 | Thao tic may cit Lich st vén hanh va bdo dudng 244 0.10 0.33
8 | L&o hda Tubi tho 224 0.09 0.31

Total 2441 1.00 3.33

Muc sé 7 ldy bang 10% tong so, dp dung theo sé kinh nghiém tinh toan cia UNITEN
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2. PHU LUC 2.3- BANG PANH GIA CAC HANG MUC THU NHIEM
21 Capdpl
2.1.1. Kiém tra nhiét @o

a) May cat 110kV ngoai troi + Compact

Két qua Tinh trang Piém Hanh déng
AT <5°C Binh thuong.
5< AT <10°C Glal_’l’} sat. Tang tan suat kiém tra, thu
nghiém.
Giam sat. Tan suit kiém tra, thir nghiém
< 0 . ) ) v
10<AT=20°C lén ké hoach thuc hién Cép do 2.
20°C < AT Kiém tra va sira chita ngay 1ap tuc
*Ghi chu:

- Thuee hién quét nhiér do dau cosse va than sir
- AT = So sanh nhiét d¢ gira 3 pha

b) May cit 110kV GIS

A T d6i véi

| Thiét 3 ATabivsi | AT doivéi Tinh o
Loall i | NERM 006 2096 tai |2006 - 409 tai >40% - 00% | trang Hanh dong
al
>=3°C >=9°C S=21°C Kiém tra va sta chira
ngay lap tiac
Ngin  cép/ Giam sat. Tan tan suat
& A o~ 70 o~ Qo o~.n1o | Trung |kiém tra, th nghiém,
Bien dong| 2°C-<¥°C | S°C-<¥°C | 12°C-<21C 1pinh {ien ké hoach thyc hign
(CT) / Bién Cap do 2.
ap (VT) / :
Chong sét Gidm sat. Tane tin suit
(SA) 1°C-<2°C | 3°C-<5°C | 6°C-<12°C | Khg |o.am sat. Tangtan sua
kiém tra, thir nghiém.
ﬁ':,? GIS <1°C <3°C <6°C Binh thuong

Kiém tra va stra chita

>=3°C >=10°C >=23°C A e
ngay lap tac

Giam sat. Tan tan suat

May cét/ o 20 o~ 100 o.coaor | TTUNG |Kiém tra, thir nghi¢m,
2°C-<3°C | 6°C-<10°C | 14°C-<23°C | R b | jan ké hoach thyc hién

Thanh cai/ Cﬁp deé 2.

Dao céach ly

1°C-<2°C | 3°C-<6°C | 7°C-<14°C | Kha |Gidm sdt. Tang tan suat
kiém tra, thir nghiém.

<1°C <3°C <7°C - Binh thuong

Phu luc huéng dan MC 110kV va MC 22kV
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) A st 00 A T d6i véi A T d6i véi
Loai Thiet bi Ngén AT dOLVU',Q & ) _ | Tinh trang
- 20% tai >20% - 40% tai >40% - 60% tai
>=3°C >=9°C >=21°C !
Cip / Ngiin 2°C - <3°C 5°C - <9°C 12°C-<21°C Trung binh
chi& MBA | 1o¢ . <p°c 3°C - <5°C 6°C-<12°C Kha
<1°C <3°C <6°C
GIS/VCB/
OCB/ >=3°C >=10°C >=23°C
~ |MOCB/ RMU . . . . s . X
‘02l | My bién thé | Thanh cai | 1oc . cpoc 3°C - <6°C 7°C-<14°C Kha
va hop dau
cap <1°C <3°C <7°C
>=3°C >=8°C >=19°C
Ngin diu 2°C-<3°C 5°C-<8°C 12°C-<19°C Trung binh
cap 1°C-<2°C 3°C-<5°C 7°C-<12°C Kha
<1°C <3°C <7°C

Ghi chii: Doi V6i céc ti hop bg khong cé cira s6 hang ngoai, c6 thé scan nhiét va so
sanh giwra cac tu. Tuy nhién gia tri nay chi dé tham khao, boi vi phan lon lwong bic xa
da bi chan lai boi vo tu.

2.1.2. Kiém tra PD (Ultrasonic)

Két qua (dB)

Khong phat hién

PD

Phéat hién PD vai
cuong dé nho

Phat hi¢n PD véi

cuong do lon

Phat hién PD vai
cuong do rat I6n

Ghi chii: Nguong danh gid phy thugce vao hiéu/chuing logi cia thiét bi do.
2.1.3. Kiém tra PD (TEV)

Hanh ddng va khuyén cao

Tinh trang binh thuong, tiép tuc kiém
tra theo bang tan suat kiém tra va tha
nghiém chuan.

chay.

Muc do nghiém trong. Ngung van
hanh va sura chira thict bi trong vong 3
thang dé tranh hu hong nang hoac

Két qua (dB)

<20dB

21 < cudng do dB <29

>29 dB

Phu luc huéng dan MC 110kV va MC 22kV

Hanh déng

Duy tri tan suat kiém tra, thar nghiém.

Tang tan suat kiém tra, thir nghiém

Sap xép thyc hién thir nghiém giam sat, dinh

vi PD va cac hang muc cip do 2.
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Ghi chl: - Ngwong danh gid phu thuge vao hiéu/ching logi cua thiét bi do.
- Bang nay ap dung cho MC 22kV
2.1.4. Giam sat PD online

a) TEV
A > Tinh o X < A
Ket qua (dB) trang bieém Hanh dong
<20dB _ Duy tri tan suat kiém tra, thir nghiém.
21 <cuongdodB <29 | Kha 2 | Tang tan suat kiém tra, thir nghiém
220 dB Tang tan suét kiem tra, thir nghiém. Sap xép
thuc hién thir nghiém Cap d6 2
b) UHF
Két qua UHF Tinh Piém Hanh déng
trang

Khéng c6 &m thanh cua

arcing/ tracking Duy tri tan suat kiém tra, thir nghiém.

Tang tan suat kiém tra, ther nghiém. Sap xép

Cé am thanh cua ,
thuc hién thir nghiém Cap d¢ 2

arcing/ tracking

Ghi chii: Nguong danh gid phy thugc vao hiéu/chung logi cia thiét bi do.
2.1.5. Dic tinh déng/cit cia MC (First Trip Test) (online)

Két qua

(thai gian catsosanh | Tipp trang | Diém Hanh dong

véi OEM/ thir nghiém
moi/ giira ba pha)

% do léch<5 _ Duy tri tan suat kiém tra, thir nghiém.

5<% 6 lech < 10 Kha 2 Giam sat. Tang tan suat kiém tra, thir
T nghiém.

10< % do léch<15 | Trung Binh 1 | Tang tan suét kiém tra, tha nghiém

% do léch > 15 _ Kiém tra va sira chira ngay 1ap tuc

Ghi chl: C6 thé khdng thuec hién hang muc nay trong cdc truong hop chia di diéu kién
dé &p dung:

- MC vdn duoc thao tdc thwong xuyén (toi thiéu 1 lan / nam).

- Co nguy co gdy gian dogn cung cap dién trong qua trinh thuc hi¢n.

- C6 nguy co gdy phdt sinh sw €6 NGoai y muon.

Phu luc huéng dan MC 110kV va MC 22kV
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2.1.6. Kiém tra ro khi SF6 (online)

Két qua Tinh piém Hanh déng
trang

Khéng phat hién ro khi Binh thuong.

Phat hién ro khi Kiém tra va Ién ké hoach sua chita

2.1.7. Lich sir van hanh va bao duéng

Két qua Tinh trang Piém

Phu tuing c6 san & khdng co 16i dugc ghi nhan

Phu ting ¢6 san & c6 16i dugc ghi nhan Kha 2

Phu tuing khong ¢6 san & khong c6 16i duoc ghi

nhan Trung Binh 1

Phu tung khong ¢6 san & ¢0 16i dugc ghi nhan

Luu y: Cac khiem khuyét: Hinh anh bat thirong c6 thé quan sat dwoc hogc céc loi lich
s cua thiet bi (cac loi trong qua khur).

2.1.8. Tudi tho

Két qua Tinh trang piém
5 nam < Tuoi tho < 10 nam Kha 2
10 nam < Tudi tho <20 nam Trung Binh 1

Tudi tho > 20 nam

Phu luc huéng dan MC 110kV va MC 22kV
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2.2 Capds2

2.2.1. Do dién tré tiép xic

Két qua
(Pign trév tiép xic sosanhvéi | TINh | pue o Hanh dong
test report/ lan do trwéc / trang

gitra 3 pha)
Piéu kién binh thuong. Tiép tuc kiém tra

%AR <20 céc; hapg muc Cap d6 2 theo péng tan
suat kiem tra va thir nghiém chuan.

20 < %AR < 30 Tr\ung A Thﬁg doi, tang tan kiem tra va thu
binh nghiem.

Tién hanh tim hiéu nguyén nhan gay
tiep xuc xau. Sau khi stra chira hoac thay
the, tiep tuc lap ]ai hang muc thir ngh’iém

%AR > 30 ndy nhu mot phan cua tha nghiém Cap

d¢ 2 theo cac khoang thoi gian duoc chi
dinh trong bang tan suat kiém tra thu
nghiém chuan

Ghi chu: Vi tri thyec hién phép do phdi giong nhau gisza cac lan thi nghiém

2.2.2. Do dién tré cach dién

Két qua Tinhtrang | Piém Hanh dong

Piéu kién binh thuong dén trung binh.
Tiép tuc kiém tra cac hang muc Cap do
2 theo bang tan suat kiém tra va thir
nghiém chuan.

1000 MQ <IR

Theo dbi, ting tAn kiém tra va thu
200<IR <1000MQ | Trungbinh ey g

Tién hanh thtr nghiém céac hang muc
cap do 3 (Tan Delta va thtr dién 4p ting
cao) dé tim vj tri 15i ¢ thé. Sau khi sira
chita hoic thay thé, tiép tuc 1ap lai hang
muc thtr nghiém nay nhu mot phan cua
ther nghiém Cap d6 2 theo cac khoang
thoi gian duoc chi dinh trong bang tan
suat kiém tra thir nghiém chuan.

IR<200 MQ

Phu luc huéng dan MC 110kV va MC 22kV



187

2.2.3. Kiém tra cac dai lwgng thoi gian

Két qua

(Cic dai lwgng thoi gianso | Tinhtrang | Piem Hanh dgng
sanh gitra 3 pha)

Piéu kién binh thuong dén trung
binh. Tiép tuc kiém tra cac hang
muc Cap do 2 theo bang tan suat
kiém tra va thir nghiém chuan.

ATclose S 3mS Vé ATopen S 2mS

3ms < Atciose < Sms hodc Trung binh .1 | Theo ddi, ting tan kiém tra va thir
2ms < Atopen < 3,3ms nghiém.

Két hop vai hang muc cap d6 3 (Po
dién tré dong) dé dua ra quyét dinh
kiém tra va stra chira / thay thé
ngay lap tic

Atclose > 5mS hO.’;lC Atopen >
3,3ms hoac thuc hién chu trinh
O —t - CO khong thanh cbng

* Ghi chu:
- Thoi gian va dé khéng dong thoi céc tiép diém khi dong (ATeiose) VA M6 (A Topen)
- Bang ddanh gid ap dung cho cac may cat khéng co tiep diem mang dién tro dong truoc

2.2.4. Kiém tra cuén déng, cudn cit
Hang muc kiém tra cugn déng, cudn cdt bao gom nhirng cong viéc sau day:
- Do dien tro cach dién
- Do dién tré mét chiéu
Béi vi khéng cé dii co sé d@é so sanh va danh gia gia tri dién tré mét chiéu, viée ddanh
gia két qua chu yéu duwa vao dién tré cach dién cua cia cugn déng/cudn cat.

Két qua Tinhtrang | Piém Hanh dong

Piéu kién binh thuong dén trung binh.
Tiép tuc kiém tra cac hang muc Cap do
2 theo bang tan suat kiém tra va thir
nghiém chuan.

IR >10 MQ

. Theo doi, ting tan kiém tra va thir
2<IR<10MQ Trungbinh | -1 | ghjam,

Sau khi sira chira hoac thay thé cai méi,
tiép tuc 1ap lai hang muc tha nghiém
nay nhu mét phan caa thi nghiém Cap
d6 2 theo cac khoang thoi gian dugc chi
dinh trong bang tan suat kiém tra thir
nghiém chuan.

IR <2 MQ

Hoic thao tic dong cit co
hién tugng bat thuong

Phu luc huéng dan MC 110kV va MC 22kV
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2.2.5. Kiém tra dong co tich ning
Hang muc kiém tra déng co tich ndng bao gom nhaing cong viéc sau day:

- Do dien tro cach dién

- Do dién tré mét chiéu

- Do thoi gian tich nang
Tuy nhién, Vlec do dién tré mét chiéu cuia dong co' tich nang la khong co nhiéu y nghia,
bgi vi da s6 1 logi sir dung chéi than. Bdi vi khdng c6 di co so dé so sanh va danh gid
gia tri dién tré mét chiéu, viéc ddnh gid két qua chi yéu dua vao dién tré cdch dién cua
Cua dong co tich nang.

Két qua Tinh trang | Piém Hanh déng

Piéu kién binh thuong dén trung binh.
Tiép tuc kiém tra cac hang muc Cap do
2 theo bang tan suat kiém tra va thir
nghiém chuan.

IR >10 MQ

. Theo dbi, ting tan kiém tra va thu
2<IR <10 MQ Trung binh -1 | nghiem.

Sau khi stra chira hoic thay thé cai méi,
tiép tuc 1ap lai hang muc thir nghiém
nay nhu mot phan caa thir nghiém Cap
do 2 theo cac khoang thoi gian dugc chi
dinh trong bang tan suat kiém tra thir
nghiém chuan.

IR<2MQ

Hozc thao tac dong cat o
hién tugng bat thuong

2.2.6. Kiém tra chan khong (4p dung cho MC 22kV)

Két qua Tinh | piém Hanh déng
trang

Piéu kién binh thuong dén trung binh.
Tiép tuc kiém tra cac hang muc Cap do 2
theo bang tan suat kiém tra va thir nghiém
chuan.

Dat

Sau khi sira chita hoic thay thé cai mai,
tiép tuc 1ap lai hang muc thir nghiém nay
nhu mot phan cua thir nghiém Céap do 2
theo cdc khoang thoi gian dugc chi dinh
trong bang tan suat kiém tra thir nghiém
chuan.

Khong dat

2.2.7. Danh gia d9 Am va dp tinh khiét SFe

~ Keét qua hgng muc nay bao gom mgt trong hai théng s6 d@g am khi SF (Néu do
diem dong suong ¢ °C hodc °F thi phai quy doi ve ppmv) hogc dg tinh khiet khi SFe.
Trong truong hop thiet bi ¢ the do duwoc ca hai thong so trén cung luc thi sé wu tién
danh gia dya trén ket qua xau nhat.

Phu luc huéng dan MC 110kV va MC 22kV
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M < 150 ppmv

150 <M <500 ppmv

M > 500 ppmv

Tinh Piém

trang

Hanh dong

Piéu kién binh thuomg dén trung binh.
Tiép tuc kiém tra cac hang muc Cap
do 2 theo bang tan suat kiém tra va
thar nghiém chuan.

Theo ddi, ting tan kiém tra va thir
nghiém.

Sau khi thay mai khi SFs, tiép tuc lap

lai hang muc thu nghiém nay nhu mot

phan cua thir nghiém Cap d6 2 theo

cac khoang thoi gian dugc chi dinh

trong bang tan suat kiém tra thir
nghiém chuan.

Pj tinh khiét

> 99%

97 —99%

<97%

Tinh

trang Piém

Hanh dong

Diéu Kién binh thuong dén trung binh.
Tiép tuc kiém tra cac hang muc Cap
do 2 theo bang tan suat kiém tra va
thir nghiém chuan.

Theo ddi, ting tan kiém tra va thir
nghiém.

Sau khi thay méi khi SFe, tiép tuc lap
lai hang muc thur nghiém nay nhu mot
phan cua thir nghiém Cép do 2 theo
cac khoang thoi gian dugc chi dinh
trong bang tan suat kiém tra thir
nghiém chuan.

2.2.8. Kiém tra ap lwc va mirc o ro khi SF6

Két qua

Tinh

Piém
trang

% d0 10 khi trong ndam < 0.3

0.3 <% d0 1o khi trong ndm < 0.5

Hanh dong

Kha -0,5

Giam sat. Kiém tra va sua chira
trong vong 6 thang.

0.5 <% do 10 khi trong nam < 1.0

Trung
binh

Kiém tra va stra chira trong vong

3 thang.

% d6 ro khi trong nim > 1.0 _ Kidm tra va stra chita ngay lap

Phu luc huéng dan MC 110kV va MC 22kV
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23 Capdo3

2.3.1. Kiém tra dién tré dong (DRM)

Két qua

(So sé&nh véi test report / 1an | Tinhtrang | Diém Hanh dgng
do trwérc / gitra 3 pha)

Binh thuong.

5<% d¢ lech <10 Khéa -0,5

10<% dg léch < 15 Trung binh "1 | Kidm tra va sira chira ngay lap

Ghi cha: Két qud nay dwoc danh gia bai don vi thi nghiém trén biéu do.

2.3.2. Phan tich thanh phan khi SFs

Hang muc nay chi thuc hién tai phong thi nghi¢m
Két qua hang muc nay bao gom mét trong cac théng sé sau:
- Tong san pham phan huy khi
- SO2 + SOF;
- HF
Viéc danh gid sé dwroc thuc hién can cir vao két qua xdu nhat trong 3 thong sé.

Tong san pham phan huy khi t-[ ;T; piém Hanh dong

Binh thuong, duy tri tan suat

Tong phan hay khi < 50 ppm !
J pran ity PP cua Chp do 1

50 ppm < Tong phan huy khi < 75
ppm

Sip xép thay thé khi SF6 cua
khu vuc khong dat

Nghiém trong can danh gia
ngay lap tac, kiém tra bo sung
va tham khao y kién chuyén
gia. Khuyén nghi 1a tach van
hanh ngay lap tac va thay thé
cac thanh phan bi 15i

Tong phan hay khi > 75 ppm

SO2 + SOF Tinhtrang | Diém Hanh d¢ng

Binh thuong, duy tri tan suét

SOz + SOF2 < 12 ppm .
cuaCap do 1

12 ppm < SOz + SOF, < 18 ppm | Trung binh -1 Sap xep thay thé khi SF6 cua
khu vuc khong dat

SOz + SOF2 > 18 ppm Nghiém trong can danh gia

Phu luc huéng dan MC 110kV va MC 22kV
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SO, + SOF, Tinhtrang | Piém Hanh déng

ngay lap tac, kiém tra b
sung va tham khao y kién

chuyén gia. Khuyén nghi 1a
tach van hanh ngay lap tac
va thay thé cac thanh phan bj
10i

Tinh . 3 A
HF trang biém Hanh dgng

HF <25 ppm _ Binh thuong, duy tri tan suat cia Cap do 1

25 ppm <HF <35 Sap xép thay thé khi SF6 cua khu vuc khong

Trung binh | -1
ppm dat
Nghiém trong can danh gia ngay lap tac, kiem
HF > 35 ppm tra b6 sung va tham khao y kién chuyén gia.

Khuyén nghj la tach van hanh ngay lap tuc va
thay thé cac thanh phan bi 15i

2.3.3. Kiém tra ap suat/ dién ap tan soé cong nghiép

Mikc chiu dl.rngq(so véi dién ap Tinh Didm Hanh dong
thiw) trang :
Pat Binh thuong
Khong dat Kiém tra va s?gcchua ngay lap

Ghi chd: Chi thuee hién khi c6 bat thwong trong hang muc do dién tro cdach dién o cép do 2

2.3.4. Hé s6 ton hao dién moi Tandelta
Tinh
trang

Két qua Piém Hanh déng

% d0 léch dat Binh thuong. Duy tri tan suat kiém tra chuan

% do léch Thuc hién ngung may cit ngay lap tic va sira chita
khong dat thiét bi.
Ghi cha:

- Chi thyee hién khi 6 bdt thurong trong hang muc do dién tré cach dién & cdp do 2.
-% do léch la so sanh giza ket qud do duoc va tan delta trén namplate cza nha san
Xuat hogac so sanh véi gia tri do lan trudc do hoac so sanh vai thiet bi twong tu.

Phu luc huéng dan MC 110kV va MC 22kV
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PHU LUC

PHAN I1I. HUONG DAN CHI TIET SUA CHUA BAO DUONG CAC
THIET BI THUQC TBA 22KV VA PUONG DAY 22KV

Piéu 17. May bién ap trung thé 22kV

1 Noi dung, trinh tw va phwong phap thuc hién:

1.1 Luwu trinh

Bat dan

h 4

h 4

Phan loai thiét bi

Duy tri tan suat
kiém tra, thir
nghiém

Phan loai thiét bi

Tét

A

Thay dbi tan suat
kiém tra, thw
nghiém theo cot
hanh dong

Sira chira /
thay the

A

Kha /
Trung

binh

banh gia
tinh trang

Xau

h 4

Phan tich
FMECA

h 4

Xay dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h 4

Thuc hién cac
hang muc kiém
tra, thir nghiém

theo 2 cip d6

Luu d6 quy trinh SCBD theo phuong phap CBM cho may bién ap trung thé

Hudng ddn MBA trung thé 22kV
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1.2 Noi dung thwc hién:

1.2.1 Thuc hién phan tich loai, anh huwéng, mirc d) nghiém trong ciaa
cac hu hong:

1.2.1.1 Phan loai may bién ap

Phén loai | Cau tao MBA | Kiéu ngkl\l/;lp Cong suit
Loai 1 MBA dau 1pha | 12,7/0,23 | 15kVA dén 167 kVA
Loai 2 MBA dau 3 pha 22/0,4 ii)/(ja\kVA den 4000
Loai3 | MBA kho 3pha | 22/0,4 ig/()/fVA den 4000
Logia | MBAdau 1pha | 127/0,23 | 15 kVA dén 100 kVA
amorphous
. MBA dau 3 pha 29/0.4 | 100 kVA dén 2000
Loai 5 amorphous 10, kKVA
Logi¢ |MBAdauving | 1pha | 157/023 | [5kVA dén 167 kKVA
0 nhiém
. MBA dau ving | 3 pha 100 kVA dén 4000
Loai 7 bidn 22/0,4 KVA

1.2.1.2 Phan tich cac loai hw héng ddi véi may bién ap phan phoi

- Ri dau chan str, mat bich may, than may.

- Qua nhiét tai cac diém dau ndi dén st xuyén.

- Phong dién cudn day.

- B0 d6i nic phan ap tiép xtic xau.

- Dau cac dién ¢o tap chit va bj am.

- Phan cosse va phan cach dién cua st xuyén bj nhiém mubi bién.

1.2.1.3 X4y dung phwong phap kiém tra, thir nghiém dé phat hién hu
hong

Phwong phap Kiém tra/thir

Kha nang phat hién hw hon
nghiém EP 16 &

Phat hién cac bat thuong bang cach quan

Kiém t 1 quan 4t bén neoai thiét bi va ohi nha
1€m tra ngoai qu sat bén ngoai thiét bi va ghi nhan

Phét hién cac diém nong bat thudng so

uét nhiét do (Infrared e e AT A .
Q ot ( ) voi cac diém cung di€u kié€n khac

Hudng ddn MBA trung thé 22kV
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Phuong phap kiém tra/thir

Kha nang phat hién hu hong

nghiém
Do PD Ultrasound P}}at h}@nvcacAt}n hiéu phong dién cuc bo
trén bé mat doi tuong
Po PD TEV Phéat hién cac tin hiéu phong dién cuc bo

bé mat va bén trong doi tugng

Do di¢n trd cach dién (IR)

Pang gia muc cac dién tong cla cac
cudn day

Thi nghiém mau dau cach dién

Panh gia chat lugng dau cach dién bén
trong MBA

Do ty s6 bién (TTR)

Xéc dinh d6 1éch cua ty so bién d6i gitta
2 cudn day v6i nhau

Do dién tréd cuén day (Rdc)

Xéc dinh do 1éch 3 pha/nha ché tao cua
dién tré cudn day MBA

Do dong khong tai (Io)

Danh gia tinh trang cham chap vong day

Hudng ddn MBA trung thé 22kV
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Dang 16i

Anh hwéng cia

Nguyén nhan

Co ché 15i

Kiém soat loi

Hanh dong khuyén nghi

Tan suat

16i gay 16 thuc hién
Gioang bi Canh bao mirc dau thap
Lao hoa gioang. xudng cip do | Kiém tra than may va
5 ; . Ldi cAu trac MBA ldo hda dng dau theo dinh ky 01 | Kiém tra su toan ven cta vo va ,
Ri diu MBA | Murc diu thép ., e VP JavTiRe o ons dat tieo A &y @ St foan ver <t 01 thang
(thing vé mady, | Than may bién | thang/ lan hodc theo canh bao mirc dau
..n) thé ri sét, bi an | khuyén nghi cia nha
mon. san xuat.
Bui ban trén | Kiém tra hé théng lam
Hong hé Tang nhiét do xR canh tan nhi¢t, | mat (quat, canh tan
PR N A Nhiém ban, quat N A . A . % . :
thong lam dau MBA va . , , Mach diéu nhié¢t,...) 01 thang/ lan Kiém tra ngoai quan 01 thang
, N lam mat hu hong 2 B . ]
mat cudn day khién quat hu | hodc theo khuyén nghi
hong ctia nha san xuat
ua nhiét tai L Tiép xtc bi 10,
Q, 2 ak , 2 Do ti€p xuc kém . p . N T S T T
cac diém dau | Hu hong diém . R . an mon hodc Do nhiét 4o diém tiép Do nhiét do diém tiép xuc. ,
o P Xam nhap muoi . . j o, A 1A 03 thang
noi noi bid thi cong khéng xac Thuyc hién xtr 1y dya trén ket
. ién ” .
(bushings) tot qua theo doi
Kiém tra cach dién, dic | Thur nghiém danh thung dién
Nhiém am e Dic tinh cch A tinh héa hoc dau dinh moi.
L Mat kha nang s . O nhiém va . , B N 5 PR ,
dau cach , n dién cua dau bi X 1A 1A ky 36 thang hoac theo Loc dau hodc thay thé dau 36 thang
i cach dién . nhiém ban dau £ . . . o
dién suy giam khuyén nghi ctia nha (trong truong hop do bén cach
san xuat dién suy giam)
Kiém tra cach dién, dic | Thir nghiém danh thung dién
Tap chat , Pic tinh cach A tinh héa hoc dau dinh moi.
ap che Mat kha nang CACHIRCACY 1 O nhidm va \ e e A o o ,
trong dau ) i dién cua dau bi % 12 ky theo khuyén nghi Loc dau hodc thay thé dau 36 thang
i o cach dién N nhiém ban dau ] L B . o,
cach dién suy giam cta nha san xuat (trong truong hop do bén cach

dién suy giam)
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Dang 16i

Anh hwéng cia
16i

Nguyén nhan
gay 16i

Co ché 16i

Kiém soat loi

Hanh déng khuyén nghi

Tan suat
thue hién

*Tri sO trung

L3ao hoa dau

bac tinh cach

O nhiém va

Kiém tra cach dién, dic
tinh héa hoc dau dinh

Thir nghi€ém danh thung di¢n
mdi. Loc dau hodc thay thé dau

hoa ciia da . dién cia dau b P . : ; 36 than
,oa Cl.lfl au cach dién en cua‘ \ WOl | fhidm ban diu ky theo khuyén nghi (trong truong hop do bén cach g
cach dién cao suy giam \ .. X A .
cua nha san xuat dién suy giam)
Khiém khuyét | Kiém tra bo chuyén na s y
, X1 A 2 lgn ‘AuyeA 1§m r? ©°e }Jyen ?ac Ngdt dién MBT, kiém tra chtrc
Pt mach R Lo61 b chuyén do 161 thiet ké/ | dinh ky 36 thang/ lan . 2 aR. X .
PURA Mat dién MBA A o , . B i nang chuyén do6i nac 36 thang
chuyén nac nac qua trinh san hodc theo khuyén nghi R
% , <o % Do ti so bien ap
xuat cua nha san xuat
, ) ) , Xam nl?zglp mudi Khong khi moi Q~uan sat cac bié?' dar‘lg
Str xuyén Suy giam cach bién . cling nhu thay d6i mau ,
) o . . trudng xung L . . . Do PD ultrasound 3 thang
cach dién dién Ldo hda .2 va bat thuong trén than
quanh bi am ,
sur
Dién tr¢ cudn day sé
A L aen Tiép xtc xau, suy L l1éch gitra 3 pha/so sanh VS A 1A .
Cudn day Mat dién MBA . ] . Qua nhiét R p ) Do dién tré mot chicu cudon day | 36 thang
giam cach dién voi so liéu xuat xuong
, Vat liéu cach
Huhong | . ohongdién | Cachdienbilio | dién,chéds | Nguy co gay phon
. , u .
cich dién Y pong dic 1C7 CIET D1 % e, che do ) ey o gdy phiong Po PD TEV 3 thang
chinh Mait dién MBA hoa, nhiém ban van hanh, moi dién trong cudn day

truong
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1.2.2 Xac dinh hang muc va tin suét thi nghiém

s Cit dién/Khong | Tén suat A
Hang muc thir nghiém cht dién (thang) Thuwe hién
Cap d¢ 1 - Online
1 | Kiém tra ngoai quan Khong cat dién 01 QLVH
2 | Quét nhiét do Khong cat dién 03 QLVH
3 | Do PD Ultrasound Khong ct dién 03 QLVH
4 | Po PD TEV (*) Khong cit dién 03 QLVH
Cap do 2 — Offline
5 | Kiém tra ngoai quan Cat dién 36 QLVH/BVTN
6 | Do cach dién tré cach dién Cit dién 36 DVTN
7 | Doty sb bién ap Cat dién 36 DVTN
8 E)éc; dién tré mot chiéu cac cuon Cét dien 36 BVTN
9 | Po dong khong tai Cit dién 36 DVTN
Cap @6 3 — Offline
10 | Thir nghiém dau cach dien (*) Cit dien Thi‘i’éi‘e“ PVTN
Luu y:

(*) Hang do PD TEV chi thuc hién doi véi cac MBA loai 3 nam trong ti.

(**) - Hang muc thir nghiém dau cach dién khéng bat budc, chi thie hién khi co
yéu cau twr don vi QLVH.

- Thuee hién doi véi cac MBA ¢é cong sudt > 400KVA.

1.2.3 XAy dung cac tiéu chi danh gia
1.2.3.1 Kiém tra ngoai quan: (online va offline)

Theo quy dinh hién hanh dang duoc ap dung tai cac don vi QLVH
1.2.3.2 Quét nhiét do

AT (°C)
So véi phan tir cung
dieu kién van hanh

Mirc danh
gia

Hanh dong

Tiép tuc thuc hién do birc xa nhiét theo
tan suat chuan 03 thang.

5°C <AT<10°C Khé Piéu chinh tan suat thanh 01 thang

AT <5°C
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AT (°C)
So véi phan tir cung
dieu kién van hanh
10°C <AT<15°C | Trungbinh | Diéu chinh tan suat thanh 0,5 thang

Muc danh

. Hanh dong
gia :

Kiém tra nguyén nhan va xi ly:

1. Tiép xtc kém tai dau bushing trung
ap va ha ap.

2. Hé thong tan nhiét, van dau, nghén
dau.

Ghi chii: Uu tién xir Iy ngay khi mirc danh gia “Xau

15°C < AT

A »

1.2.3.3 bo PD Ultrasound
Luu y:
- Khi thuc hién hang muc nay phai quan tam dén nhiéu xung quanh

nhir nhiéu tir cdc thiét bi ¢6 cing tan s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- D6i véi cde MBA dwoe ddu noi véi cdp ngam trong qud trinh do can
phan biét dirge PD ciia MBA hay la PD dén tir cdp ngam.

Kiém tra PD Ultrasound-Arcing/Tracking

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khong phat hién PD Khong co6 hién tugng phong dién cuc b,

tiép tuc kiém tra theo bang tan suat kiém

Phat hién PD voi tra va thi nghiém chuan.

cuong do nho

Phat hién PD vai

cuong d6 16n Mtrc d6 nghiém trong. Trong thoi gian

khong qua 01 thang phai ngat van hanh va

Phat hién PD vai

, xtr Iy dé phong n uaSuco
cuong do rat lon ydeprongng

Ghi chii: Co thé tham khdo ngudng danh gid dira trén timg chiing loai ciia thiét
bi do.

Kiém tra Ultrasound — Corona

Két qua (dB) Tinh tran Hanh ddng va khuyén céo

Khéng cé hién tuong phong dién cuc bo,

Khéng phat hién PD

tiép tuc kiém tra theo bang tan suat kiém
Phét hién PD véi Kha tra va thir nghiém chuan.
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Két qua (dB) Tinh trang Hanh déng va khuyén céo

cuong do nho

Phat hi¢n PD véi

cuong do lon Muac do nghiém trong. Trong thoi gian

o _ khdng quéa 01 thang phai ngat van hanh va
Phat hi¢n PD voi xt ly dé phong ngira su ¢d.

cudng do rat 16n

Ghi cha: C8 thé tham khdo ngudng danh gid dwa trén tirng ching loai cia thiét
bi do.

1.2.3.4 Po PD TEV
Luu y:

- Hang do PD TEV Chi thuc hién doi véi cdc MBA loai 3 nam trong tu

- Khi thuc_hién hang muc nay phai quan tam dén nhiéu xung quanh
nhiwr nhiéu tir cac thiét bi c¢o cung tan so am thanh, nhiéu cua ho
quang trong cac thiet bi dién khac rat cao.

- Déi véi cdc MBA dwoc ddu néi voi cap ngém, trong qud trinh do can
phan biét dwoc PD cua MBA hay la PD dén tu cap ngam.

Két qua (dB) Tinh trang Hanh déng va khuyén céo

<20 dB Duy tri tan suat kiém tra, thi nghiém

21 < cudng d6 dB <29 Tang tan suat kiém tra, thir nghiém

Kha
>20 dB - Sap xep thuc hién thir nghiém giam sét,

dinh vi PD va c&c hang muc cép do 2

Ghi chu: Co thé tham khdo nguéng danh gid dia trén ting ching loai
cua thiét bi do.

1.2.3.5 Do dién tré cach dién

Két qua Tinh trang Hanh dong va khuyén céo
Kn >1.3 \ \ s A X 2
VA IR > 800 MQ Binh thuong. Duy tri tan suat chuan
1.3>Kp>1.2 Kha Piéu chinh tan suat cac hang muc thu
500 MQ < IR < 800 MQ nghiém & cap do 2 thanh 24 thang
1.2>Kp>1.1 Trung Binh Piéu chinh tan suat cac hang muc thu
300 MQ < IR < 500 MQ g nghiém & cap do 2 thanh 12 thang
1.1>Kwr>1.0 , N 9 X
IR < 300 MO - Stra chira hoac thay the MBA

Ghi chu: Gia tri dwoc quy vé cung nhiét dé 20°C.
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1.2.3.6 Do ty s bién ap

So sanh véi xuit ’
xwéng / giiwa cac pha | Tinh trang Hanh dong va khuyeén céo
tai nac van hanh
% @6 1éch| < 0,3 Binh thuong. Duy tri tan suat chuan
, Diéu chinh tan suat cadc hang muc thi
0 A A < . , . . B 4
0.3 <[% d9 léch| < 0,5 N nghiém & cap do 2 thanh 24 thang.

X Piéu chinh tan suat cac hang muc thu
0 A 1A , < 1
0.5 <[%dd lech| < 2 Ui B nghiém & cap do6 2 thanh 12 thang
% @6 léch| > 2 Stra chita hoic thay thé MBA

1.2.3.7 Do dién tré mdt chiéu cac cudn diy

So sanh véi xuat xwéng /

giira c4c pha tai nic van Tinh trang Hanh déng va khuyén céo
hanh

% d¢ léch| < 1 Binh thudng. Duy tri tan suat chuan

biéu chinh tan suat cac hang muc

1 <|%do lech| < 1.5 Kha thir nghiém & cdp do 2 thanh 24
thang.

biéu chinh tan suat cac hang muc

1.5 < |% do lach| <2 Trung Binh | thit nghiém & cip do 2 thanh 12
thang

% do léch| > 2

- Stra chita hoic thay thé MBA

1.2.3.8 Do dong dién khong tai

Két qua Tinh trang Hanh dong va khuyén céo

Khong phat hién chap vong Binh thuong. Duy tri tan suat chuan

Phaét hién chap vong Stra chita hoic thay thé MBA

1.2.3.9 Thir nghiém dién 4p phong dién dau cach dién
Luu y:
- Khong ap dung cho MBA loai 3
- Hang muc nay khéng bat buéce, chi thwe hién khi ¢é yéu cau tir don vi
QLVH
- Thuee hién doi véi cac MBA ¢6 cong suat > 400KVA

- Khi thuc hién hang muc nay can qua tam dén mire dé dau con lai,
phong ngura thiéu hut dau trong MBA sau khi lay mau
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- Néu & cap do 1 va 2 cé két qua nghi ngo Vé tinh trang bén trong
MBA, can phdn tich DGA dau dé xac dinh tinh trang cua MBA nay.

Mirc danh gia
Pic tinh : :
O kna [ Trungoin AN
bién ap danh . .
thung (V) > 40 35 den 40 30 dén 35 <30
Ham luong <25 25 dén 30 30 dén 35 >40
nudc (ppm)
Hanh dong va . . R ] . , Loc dau/

khuyén céo Binh thuong. Duy tri tan suat chuan 36 thang Thay diu
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Piéu 18. Bién dong dién trung thé 22kV
1. N§i dung, trinh tw va phwong phap thuc hién:
1.1 Luu trinh

Phan loai thiét bi

¥

v Phan tich
Phén loai thiét bi FMECA

h

Xay dyng hang

Duy tri tin suit Tét ml,lc.l;uem tra,‘thu‘
kiem tra, thie < nghiem ::ho tiung
nghiém thiet bi
Kha / v

Trung
binh

Thay d6i tan suat
kiém tra, thir
nghiém theo cot
hanh dong

Thuwe hién cac
hang muc kiém
tra, thir nghiém

theo 3 cip d6

Danh gia
tinh trang

Stra chira / Xau

thay thé

Luu dd quy trinh SCBD theo phuong phap CBM cho CT trung thé
1.2 Dién giai cac buéc thuc hién:

1.2.1 Bwoce 1: Thuwe hién phan tich loai, anh hwéng, mire d nghiém trong
cuia cac hw hong (phan tich FMECA)
1.2.1.1 Phan tich cac loai hw héng ddi véi bién dong dién trung thé

- Théng ké cac loai hu hong (FM) ddi véi bién dong dién trén ludi trung
thé.

- Vi du: qué nhiét, hu hong cach dién, thao tac khdng thanh cong, ...
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- Xéc dinh cé4c anh hudng cia hu hong dén bién dong dién trén ludi trung
thé.

- Xac dinh nguyén nhan gay cac hu hong.
- Xéc dinh céc co ché dan dén hu hong.

1.2.1.2 Xdac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu

hong.
Phuong phap kiém tra thir nghiém Kha ning phéat hién
i i Vét phong dién
1 | Kiém tra ngoal quan Néng d6 bat thuong
2 | Kiém tra nhiét do Tiép xtc x4u
3 | PD Ultrasound Phong dién cuc bo
4 | Kiém tra ngoai quan Vét phong dién
5 | bién tro cach dién (IR) Cham chap cudn day
6 | Tisb bién Chap vong day
7 | bién tré cuon day Chap vong day
8 | Pac tinh tir hoa Cham chap cuon day
Chéap vong day
9 Thu nghiém dién ap xoay chiéu ting Cham chap cudn day
cao tan so cong nghiép Chap vong day

1.2.1.3 Thanh lap bang FMECA.
Cau triic mot bang FMECA hoan chinh bao gom céc thanh phan nhu sau:

2 A Cac hang X X
Loai hu Anh | Nguyen Co ché hu muc thi | . ann, | Tan
> hwéng ctia nhan hw . M dong kién suat
hong hw hén hén hong nghi¢m / nghi (thang)
g g kiém tra sl g
Nhanh hoac Kiém tra 7
Hu hén Hu hén Cac diém | cham tu tir theo nhié;t do cac Kiém tra 3
rnong | PUhONg 1 18iCTva | thoi gian, nhiét | diémddu | nhiét do
moinoi | moi noi dau A X N ez n A
A day dan do diém dau day...
dau cosse cosse CT o £ oo P
cT AV su co khong tot, cosse so gitta | Quan sat bé Kiém tra
gay st phéat nhiét. | cac phavacéc | mait cac co Na0ai quan 1
CT cung loai. | cau kim loai goalq
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2 A Cac hang 5 X
Loai hw A nh . NgAuyen Co ché hw muc thir AHanr.]; Tain
No : hwéng ciia | nhan hw o A dong kien suat
hong hw hén hén hong nghiém /| T ohi | (thang)
g g kiem tra shl g
Kiém tra
hién tuong
phéng d?? " | Ultrasound
do suy giam, . 3
x o Detection
l&0 hoa cach
dién, bui
Suy giam am...
cach dién Kiém tra bé
cac stt CT mat sir, CAC -2
Lo Kiém tra
vét phong ) 1
dién, s nat, | MO0 quan
Hu hong | Phong dién Muc cach dién ' I"né ’
2 cacg _lqu_en Cgchsilglg suy r? (; im dgi?r/] ra Thir nghiém Do dién
gay st phong dic dién tré cach | trd cach 36
dién CT dién
Kiém tra
ngoai quan
Lién két dien | (Kiem ra
tr6s dAt thong so 1
Moi truong do dién tro
noi dat
tram)
Kiém tra Po 36
tandelta tandelta
TRy Po ty s6
Mach tir ldo Do ty s0 bién bidn 36
Sai léch ty | hoa, sai s0 ti Mach tir 1ao .2 , bo dién
3 \ A1k o A A s , x .z .. | Kiém tra tinh A
Mach tir | s0 bién anh | so0 bién tang | hoadan déntur | .. n tré mot
, \ £ N . N . | lién tuc cudn L n 36
hu héng hudng dén cao; cudn | hda cao gay sai da chiéu cudn
vanhanh | day chap lach y day
vong Kiém tra Do dac 36
mach tir tinh tir hoa
Hu; hong Qué nhiét cuc Klen}‘tra"t;)en Kiém tra
Hu hong phan  co, ] b9, dong su cb | 1804 kiem ngoai quan
4 , dau cose, Ldo hoa i L tra day nhi P 36
khac A YR qua CT 16n, \ (co cat
dau noéi nhi thudne xuvén thir, CB, dién)
thir & xuy domino ... i
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1.2.2 Bwéc 2: Hang muc va tin suit thi nghiém

Hang muc k_iém tra, |Citdién/Khong | Tan suat Thue hidn
thir nghiém cat dién SCBD : :

Cap d6 1

Kiém tra ngoai quan Khong cat dién 3 thang QLVH

Kiém tra nhiét do Khong cat dién 3 thang QLVH

PD Ultralsonic Khéng cit dién 3 thang QLVH
Cap a6 2

Kiém tra ngoai quan Cit dién 36 thang QLVH/DVTN

bién tré cach dién Cat dién 36 thang DVTN

Ti s6 bién Cat di¢n 36 thang DVTN

Pién tré cuon day Cat dién 36 thang DVTN

Pic tinh tir hoa Cat dién 36 thang DVTN
Cap 46 3

Thir nghiém dién ap x \

chidu gtén¢g i:o Gn s|  Cit dién Thfi(;:ié“ PVTN

cong nghiép i

* Chi thuc hién cp d6 3 trong truong hop can danh gia kha ning st dung cta
thiét bi sau su c6 hodc co bat thuong tir két qua thi nghiém cap do 1 va 2.

1.2.3 Bwéc 3: Thue hién cac hang muc do kiém theo tirng cap do va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap dd 1

1.2.3.1.1  Kiém tra ngoai quan / bio tri

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB.

Kiém tra ngoai quan (khdong cat dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cia TNB: Kiém tra muc
dau; Kiém tra ro ri dau; Kiém tra ran nat, bam ban cua bé mit cach dién;
Kiém tra nameplate dé dam bao doc duoc thong sb; Kiém tra cac méi ndi.
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Kiém tra ngoai quan (cat dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN
SPC, EVN;

— Tham khao thém cac hang muc Kkiém tra, dinh ky cua TNB: Kiém tra in
mon va do kin caa hop dau néi thu cap; Kiém tra mdi ndi; Kiém tra tap
noi dat

1.2.3.1.2  Kiém tra nhiét do

AT (°C)
S0 V61 Phan | i nhigt | Mire dénh L
tur cung Ao . Hanh dong
A LiA do mol gla
dieu kién traon
van hanh g
<10°C < 20°C Tiep tuc thuc hién do burc xa nhiét

theo tan suat chuan. (03 thang)

5 Tan suat caa cac hang muc cap do
or _ 0 or _ 0 . : : 5
10°C-15°C | 20°C-40°C | Trung binh 1 didu chinh thanh 1 thang.

Murc @6 nghiém trong. Trong thoi
gian khéng qua 01 thang phai
dirng van hanh va xir Iy dé phong
ngtra sy co.

>15°C > 40°C

Ghi cha:
- Uu tién so sanh véi c&c phan tiz ciing diéu kién van hanh
- Trong trwong hop khéng thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dg méi truong

1.2.3.1.3 PD Ultrasound

Két qua (dB) Tinh trang Hanh déng va khuyén céo

Khéng cd hién tuong phong dién cuc bo.
Tiép tuc thyc hién theo tan suat chuan 03
thang

<8

8. 15 S Tan suat cua cac hang muc cap do 1 dicu
UNG BINN | chinh thanh 1 thang.

Mure 6 nghiém trong. Trong thoi gian khong
qua 01 thang phai dung van hanh va xt Iy dé
phong ngtra su Co.

> 15

* Ghi cha:
- M déanh gié trén nrong g véi khuyén cdo cua thiet bj kiem tra
phong dién cuc bg cam tay cua hang PMDT
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- Khi thuc hién hang muc nay phdi quan tdm dén nhiéu xung quanh
nhir nhiéu tir cdc thiét bi c¢é cing tan sé6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Trong qud trinh do cdn phan biét dwge PD ciia CT hay la PD dén tir
cdc phan tir khAc.

- Nhin chung, khi phat hién PD can phdi xir 1y ngay. Mirc d6 wu tién
xit Iy duwa trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(weu tién trung binh) va Corona (weu tién thdp.

1.2.3.2 Cép dp 2
1.2.3.21  Dién tré cach dién

Tinh

Két qua Hanh déng

trang

1.200 MQ <IR H
Va2 MQ<IR L

Binh thuong. Duy tri tan suat kiém tra
chuan.

IR_H<1.200 MQ
hoac IR_L <2 MQ

Thuc hién thi nghiém cap do 3 dé tim
vi tri 13i c6 thé xay ra.

1.2.3.2.2  Tisé bién

Két qua Tinh trang Hanh dong
Binh thuong. Duy tri tin suat kiém tra
|% Ak| <0.5 X
chuan.
|% AK| > 0.5 Stra chita hoac thay thé ngay.

Ghi cha: % 4k = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha san xudt

1.2.3.2.3 Dién tré cuon day

Két qua Tinh trang Hanh déng
Binh thuong. Duy tri tan suat kiém tra
|%AR| < 2 X
chuan.
Co sai léch. Tién hanh Kiém tra ti sb
[%AR| > 2 bién, dién trér cach dign dé tim vi tri 15i
c6 thé xay ra.

Ghi chd: % 4R = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha sdn xudt.
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1.2.3.24  Kiém tra dic tinh tir hda

Mirc danh
gia

Két qua Hanh déng

Binh thuong. Duy tri tan suat kiém

Binh thuong tra chuan

Co lap cudn day bi chap vong (néu

Phat hién chap vong con core dy phong). Thyc hién stra

chira hoic thay thé ngay.

1.2.3.3 Cép dd 3.
Thir nghiém dién 4p xoay chiéu ting cao tan so6 cong nghiép

Két qua Tinh trang Hanh dong va khuyén céo
Binh thuong, duy tri tin suat chuan cap
Pat dd6 1, 2 néu ti sb6 bién van dam bao va
khong c6 hién tugng chap vong.
Khong dat Stra chira/thay thé

Huéng dan Bién dong dién trung thé 22kV



209

Piéu 19. Bién dién ap trung thé 22kV
1. N¢i dung, trinh tw va phwong phap thuc hién:

1.1 Lwu trinh

Bat dau

h

Phan loai thiét bi

b

4

Phén loai thiét bi

Duy tri tan suat

kiém tra, thw
nghiém theo ¢t
hanh dong

Stra chira /
thay the

binh

Xau

DPanh gia
tinh trang

A

L

¥

Phan tich
FMECA

h 4

Xay dung hang
muc kiém tra, thi

i Tot X :
kiém tra, thi [« nghiem Fho tirng
nghiém thiet bi
Kha / v
Thay dbi tan suat Trung Thwc hién cac

hang muc kiém
tra, thir nghiém
theo 3 cap do

Luu do quy trinh SCBD theo phuong phap CBM cho VT trung thé

1.2 Dién giai cac buéc thuc hién:

1.2.1 Bwéc 1: Thue hién phén tich loai, anh huwéng, mire d9 nghiém trong

cua cac hw hong (phan tich FMECA)

1.2.1.1 Phan tich cac loai hw héng ddi véi bién dién ap trung thé

Théng ké cac loai hu hong (FM) ddi véi bién dién &p trén ludi trung thé.

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

Xéc dinh c4c anh hudng cia hu hong dén bién dién &p trén ludi trung thé.

Xac dinh nguyén nhan gay cac hu hong.

Xéc dinh cac co ché dan dén hu hong.
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1.2.1.2 X4c dinh cac phwong phap kiém tra, thir nghiém dé phat hién hw

hong.
STT | Phwong phap kiém tra thir nghiém Kha ning phat hién
1 | Kiém tra ngoai quan I\\]Iiilgh;gl%éiité}:]ubng
2 Kiém tra nhiét do Tiép xuc xau
3 PD Ultrasound Phong dién cuc bd
4 | Kiém tra ngoai quan Vét phong dién
5 bién tro cach dién (IR) Cham chap cudn day
6 | Tisdbién Chép vong day
7 bién tré cuon day Chap vong day
8 | Thi nghiém khong tai phia thir cép gﬁ:glv‘gfggg’n day
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1.2.1.3 Thanh lap bang FMECA.

CAu tric mot bang FMECA hoan chinh bao gom cac thanh phan nhu sau:

Nguyén Cac hang Téan
. . Anh huéng guy Co ché huw muc thir Hanh dong £
No | Loai hu hong . - nhan hw . A K. suat
: cua hu hong . hong nghié¢m / kién nghi .
hong N * | (thang)
kiém tra
Kiém tra
A, Hu héng nhiét dd cac Kiém tra
) . ) . Tiép xuc . ‘A - A A ‘Ar AA 3
Hu hong moi Hu hong moi X X cach dién diém dau nhiét do
1 Z. A Z. A xau, chat Y N
noi dau cosse | noi dau cosse lrone thi dan dén day...
VT VT gay su co ong phong dién | Quan sat bé 2
cong n % - s Kiém tra
gay su co mat cac co neoai quan 1
cau kim loai £oalq
Kiém tra hién
tugng phong
dién do suy PD 3
giam, 130 hoa | Ultrasound
cach dién, bui
am...
e Gia héa , Kiém tra bé
2 \ , Phong dién . n Phong it T oe
Hu héng cach , A A cach dién i mat su, cac .z
i n cach dién gay dién be X, 1z Kiém tra
dién VT X < vét phong . 1
Su CO mat A ngoai quan
dién, st nut,
me...
Thu ié A s
.Au nghl?m Po dién tro
dién tré cach cach dien 36
dién PT ;
Moi Lién két dién Kiém tra
truong trg dat ngoai quan 1
Mach tt ‘ o Do ty s6
rach fr Mach tr | Po ty so bién 0y so 36
140 hoa, < bién
sai 86 ti O lao héa
3 | Mach tir bj hu o O dan déntlr |  .x , e
o Sai ti s0 bién tang . Kiém tra tinh | Do dién tro
hong . hoa cao oA n Al x
cao; cudn av sai lién tyc cuon | mot chiéu 36
day chap g Igch day cudn day
vong i

1.2.2 Bwée 2: Hang muc va tan suit thi nghiém

Hang muc k_iém Cit dign/Khong | Tan suat Thuc hian
tra, thir nghiém cat dién SCBD T
Cap do 1
Kiém tra ngoai quan | Khong cét dien 3 thang QLVH
Kiém tra nhiét d6 Khéng cit dién 3 thang QLVH
PD Ultralsonic Khong cit dién 3 thang QLVH
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Hang muc kiém

Cat dién/Khoéng

TAan suat

Thuc hién

tra, thir nghiém cit dién SCBD
Cap dp 2
Kiém tra ngoai quan Cit dién 36 thang QLVH/BVTN
Dién tr cach dién Cit dién 36 thang DVTN
Ti sb bién Cat dién 36 thang DVTN
bién trd cudn day Cat dién 36 thang DVTN
Cap a6 3
Tht nghiém khon , Theo dié
o nghiem KRONG | 44 dien o dieu PVTN
tai phia tha cap Kien*

* Chi thuc hién cap d6 3 trong trudng hop can danh gia kha nang st dung cia
thiét bi sau sy c6 hodc cé bat thuong tir két qua thi nghiém cap do 1 va 2.

1.2.3 Bwéc 3: Thue hién cac hang muc do kiém theo tirng cap dd va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap @o 1

1.231.1 Kiém tra ngoai quan / bao tri
— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN

SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB.

Kiém tra ngoai quan (khong cat dién)
— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN

SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cia TNB: Kiém tra muc
dau; Kiém tra ro ri dau; Kiém tra ran nat, bam ban cua bé mat cach dién.

Kiém tra ngoai quan (cat dién)
— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh cua EVN

SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB: Kiém tra dn
mon va do kin caa hop dau ndi thir cap; Kiém tra sy gian no nhiét; Kiém
tra thiét bi gisi han dién ap (néu c6 thé).
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1.2.3.1.2  Kiém tra nhiét do

AT (°C)
SO V61 phan | o i nhigt | Mikc danh N
tu cung NP s Hanh dong
A LA do mol gla
dieu kién traon
van hanh g
<10°C < 20°C Tiep tuc thuc hién do bic xa nhiét

theo tan suat chuan. (03 thang)

s Tan suat cac hang muc cap do 1
or _ 0 or _ ) " C - ;
10°C-15°C | 20°C-40°C Irung binh tidu chinh thanh 1 thana.

Muc d6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
ding van hanh va xir Iy dé phong
ngtra sy co.

>15°C >40°C

Ghi chu:
- Uu tién so sanh véi c&c phan tir cung diéu kién van hanh
- Trong trwong hop khdng thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dé méi truong

1.2.3.1.3 PD Ultrasound

Két qua (dB) Tinh trang Hanh déng va khuyén céo

Khéng c6 hién tuong phong dién cuc bo.
Tiép tuc thyc hién theo tan suit chuan 03
thang

<8

Tan suat cua cac hang muc cap do 1 diéu
_ l N . . .
§-15 Trung Binh | 1o thanh 1 thang.

Mtrc @6 nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh
va xtr Iy dé phong ngira su cd.

> 15

* Ghi chu:
- Mikc danh gid trén twong ung Vol khuyén céo cua thiét bj kiém tra
phong dién cuc bg cam tay cua hang PMDT
- Khi thuc hién hang muc nay phal quan tam dén nhiéu xung quanh

nhir nhiéu tir cdc thiét bi ¢é cing tan s6 dm thanh, nhiéu ciia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Trong qua trinh do can phan biét dwoc PD cia VT hay la PD dén tir
cdc phan tw khac.
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- Nhin chung, khi phdt hién PD can phdi xir Iy ngay. Mirc do wu tién
xiu Iy dua trén loai phong dién Arcing (uu tién Cao nhat), Tracking
(wu tién trung binh) va Corona (wu tién thap)

1.2.3.2 Cap @9 2
1.2.3.2.1  Pién tré cach dién

. Tinh
Keét qua Hanh dong
trang

Binh thuong. Duy tri tan suat kiém
tra chuan.

1200 MQ <IR H
Va2 MQ<IR L

Thuc hién thi nghiém cap do 3 dé
tim vi tri 15i c6 thé xay ra.

IR H<1.200 MQ
hoac IR_L <2 MQ

1.2.3.2.2  Tisé bién

N . Tinh ) i
Keét qua trang Hanh déng
9% AKl < 0.5 Binh thudng. Duy tri tan suat kiém
% Ak <0. tra chuan.
% Ak| > 0.5 Swra chita hoic thay thé ngay.

Ghi cha: % 4k = [(Gid tri do — Gid tri tham chiéu)/Gid tri tham chiéu] * 100
Gid tri tham chiéu tham khdo nha san xudt

1.2.3.2.3 Dién tré cuon day

Két qua Tinh trang Hanh déng
Binh thuong. Duy tri tan suat kiém tra
|%AR| < 2 2
chuan.
Co sai léch. Tién hanh Kiém tra ti s6
9AR]| > 2 bién, dién tre cach dién dé tim vi trf 13i

c6 thé xay ra.

Ghi chi: % AR = [(Gid tri do — Gid tri tham chiéu)/Gid trj tham chiéu] * 100
Gid tri tham chiéu tham khdo nha san xudt
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1.2.3.3 Céap a9 3
1.2.3.3.1  Thir nghiém khong tai phia thi cap

Két qua Tinh trang Hanh dong va khuyén céo

Binh thuong, duy tri tin suat chuan cap
do 1, 2 néu ti s6 bién van dam bao va
khong c6 hién tugng chap vong.

Binh thuong

Phat hién chap vong Stra chita/thay thé
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Piéu 20. Dao cach ly trung thé 22kV

1 . Noi dung, trinh tw va phwong phap thuc hién:

1.1 Lwu trinh

Bat dau

h 4

h 4

Phén loai thiét bi

Duy tri tan suat

F

Phan loai thiét bi

Tot

kiém tra, thi
nghiém

Thay doi tan suat
kiém tra, thi
nghiém theo cot
hanh dong

Stra chika /

Kha /
Trung
binh

Panh gia
tinh trang

Xau

thay thé

h 4

Phin tich
FMECA

h 4

Xay dung hang
muc kiém tra, thi
nghiém cho tirng
thiét bi

h 4

Thwe hién cac
hang muc kiém
tra, th nghiém

theo 3 cap d6

Luu dd quy trinh SCBD theo phuong phap CBM cho DCL

1.2 N§i dung thuc hién:

1.2.1 Thuwe hién phan tich loai, Anh hwéng, mire do nghiém trong cua cac

hu hong:
1.2.1.1 Phan loai dao cach ly dén 22kV
Phéan loai Ciu tao MBA Cach dién Loai
Loai 1 DCL 1 pha Gom st Trong nha
Loai 2 DCL 1 pha Polymer Trong nha
Loai 3 DCL 1 pha Gom st Ngoai troi
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Phan loai Céu tao MBA Cach dién Loai
Loai 4 DCL 1 pha Polymer Ngoai troi
Loai 5 DCL 3 pha Gém str Trong nha
Loai 6 DCL 3 pha Polymer Trong nha
Loai 7 DCL 3 pha Goém sur Ngoai troi
Loai 8 DCL 3 pha Polymer Ngoai troi

1.2.1.2 Phan tich cac loai hw héng déi véi dao cach ly

- Hu hong méi ndi tiép xudc
- Hu hoéng cach dién

- Hu hong truyén dong

1.2.1.3 Xay dung phwong phap kiém tra, thir nghiém dé phat hién hu

hong

Phuong phap kiém tra/thir
nghiém

Kha nang phat hién hu héng

Kiém tra ngoai quan

Phat hién cac bat thuong bang cach quan
sat bén ngoai thiét bi va ghi nhan

Quét nhiét do (Infrared)

Phat hién cac diém nong bat thudng so
véi cac diém cung dieu Kién khac

DPo PD Ultrasound

Phéat hién céc tin hiéu phong dién cuc bd
trén bé mat do1 tuong

Do PD TEV

Phat hién céc tin hiéu phong dién cuc bd
bé mdt va bén trong doi tugng

Thao tic dong cat bang tay

Xéc dinh ppﬁn co khi truyén dong van
hoat dong on dinh

Do dién tr¢ cach dién (IR)

Dang gid murc cac dién tong thé

Po dién tiép xuc (Rtx)

Danh gia kha nang ti€p xtc cua ti€p di€m
dan dong

Thu nghiém dién ap xoay chiéu
tang cao tan so cong nghiép

Danh gia kha nang cach dién ctuia dao

cach ly
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Stt Losiu hw A?nh hu’o:ng Nguyenonhan Co ché hu héng Cac hang muc thir nghiém / kiém Hanh d(_)n-g kién Tan,suat
hong cia hw hong hw héng tra nghi (thang)
. Kiém tra nhiét d cac diém tiép xiic R A, 2A
Chat luon \ 4R 2k a > | Kiém tra nhiét do 3
VTTB thlg Tiép xuc xau gay ca'cv diém d.au day..: z . >
. .. o R A S Kiém tra dién tro tiép xuc Do dién tro tiép xtc 36
Hu hong moi | Phat nhiét cong khong qua nhiét - T ;
1 LA, R % dat chat 1 Quan sat bé mat cac co cau kim loai, .2 )
noi tiep xac gay su co at chat luong N Kiém tra ngoai quan 1
ngam tiep xuc
. . Kiém tra tai Kiém tra ngoai quan
t Phat nhiét 2 .'
Qud tai 1€ Kiém tra nhiét do 3
Guy gitm, 130 hod cih igm. by | Kiém tmphong dién |4
Juy glam, T PD ultrasound
am...
’ - Chét wong Be_ mat cach di¢n bi ran nt chan Kidm tra PD TEV 3
Phéng dién o . . chim
. , , .~ _~ | VITB, do anh | Hu hong cach
Hu héng cach | cach dién gay , n A A Z R A oe o X ,
2 n £ hudng moi dién gay su co Kiém tra bé mat si1, cac vét phong .2 )
dién su co \ A . Kiém tra ngoai quan 1
truong dién, sir nut, mé...
Thir nghiém dién tr¢ cach dién DCL | Do dién trd cach dién 36
Thu nghiém dién ap tang cao Thir cao 4p DCL TbK
Do xung set C e A Kiém tra h¢ thong chdng sét, tiép dia
\ , Qua dién ap gay A X 1% .2 .
va xung dong hone didn (do dién tro tiep dia), chong sét lap Kiém tra ngoai quan 1
cat phong die trén duong day hé thong noi dat
Hu héng Eﬁgﬁ tiﬁe‘?noﬁl £mo Van hanh dong mé khi bao tri bing | Kiém tra bd phan
khac (DS : \ ~ 1. nong tay, cac lién dong. truyén dong co khi.
N Anh huéng Lao hoa, hu cong, bi ket co 72 A1 . N , P
3 | khong thao A . , .o, ...z | Kiém tra lyc siét, 10 X0 tai cdc ngam. | Thao tac truyén dong 36
Y g dén van hanh | héng co khi... | khi, cac ngam tiép | |z AR 3 X .
tac dong cat 2 A B0 xung dau md&, cac banh rang, truc | bang tay 5 lan (dong-
xuc vao khong A an ,
duoc) hét truyén dong, ... mo)
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1.2.2 Xéc dinh hang muc va tin suét thi nghiém

e Cit dién/Khdng | Tan suat n
Hang muc thir nghiém cht dién (thang) Thue hién
Cap d¢ 1 — Online
1 | Kiém tra ngoai quan Khong cit dién 01 QLVH
2 | Quét nhiét do Khdng cat dién 03 QLVH
3 | Po PD Ultrasound Khéng cat dién 03 QLVH
4 | Po PD TEV (¥) Khéng cit dién 03 QLVH
Cap d§ 2 — Offline
5 | Kiém tra ngoai quan Cit dién 36 QLVH/PVTN
6 | Thao tac dong cat bang tay Cat dién 36 QLVH/BVTN
7 | Do cach dién tro cach dién Cit dién 36 QLVH/BVTN
8 | Do dién tro tiép xdc Cat dién 36 QLVH/BVTN
Ciap d 3 — Offline
Thu nghiém dién ap xoay ,
9 | chiéu tang cao tan so cong Cat dién TBK (**) QLVH/BVTN
nghiép
Ghi cha:

(*) Chi ap dung cho DCL logi 1, 2, 5, 6 (trong n‘hé/ trong tu)
(**) Chi thye hién cdp do 3 trong trwong hop can danh gida kha nang sir dung
cua thiet bi sau sw co hodc co bat thuong tur ket qua thi nghiém cap do 1 va 2

1.2.3 XAy dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan
Theo quy dinh hi¢n hanh dang dugc 4p dung tai cac don vi QLVH

Kiém tra ngoai quan (online)
— Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam

ban:

— Lam sach 15 théng gi6 (néu cd);
— Kiém tra ti diéu khién dong co co kin va chdt khoa dung cach khong;
— Kiém tra tiép diém chinh c6 bi léch hoac bi chuyén mau do c6 hién tuong

qua nhiét;

— Kiém tra ro ri dau m& ¢ dé cach dién va banh riang dong co;

— Kiém tra cac day ndi dat cua dao cach ly co dugc két ndi tét véi tiép dia

tram;

— Kiém tra ludi tiép dia (néu co).
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Kiém tra ngoai quan (offline)

Thuc hién theo cac hang muc kiém tra, dinh ky theo qui dinh cia EVN
SPC, EVN;

Tham khao thém cac hang muc kiém tra, dinh ky cua TNB.

Kiém tra tu diéu khién cua dong co: Kiém tra dién trg siy; Kiém tra MCB
Kiém tra dinh ky tiép xtic chinh: bulong va dai 6c (siét chat khéng?); tinh
trang gi va d6 dan hoi 10 xo cua tiép diém (Female); tinh trang an mon, vét
rd cua tiép diém dang (fingers) va l1am sach néu can; Kiém tra déng cat
d6ng thoi ludi dao 3 pha.

Kiém tra co ché van hanh va chirc nang: tinh trang van hanh caa céc lién
két, thanh va don bay dam bao mdi néi duoc gitt chat; Boi tron 6 truc
bang loai m& thich hop cho cac 6 truc khdng kin; Tra md cac diém xoay
va ban 18; Tra m& cho céc tiép diém phy; Kiém tra van hanh cua khoa lién
dong; Kiém tra van hanh caa motor va cac khoéa lién dong; Kiém tra hop
truyén dong.

1.2.3.2 Quét nhiét d9

AT (°C)
So véi phan i L
tir cung S0 v:r ! nhlet Mire .qa“h Hanh dong
AL iA do mol gia
dieu kién trudm
van hanh g
<10°C <20°C Tiep tuc thuc hién do bac xa nhiét

theo tan suat chuan. (03 thang)

X Tan suat caa cac hang muc cap do
°C-15° °oC-40° . . ) 0
10°C-15°C| 20°C-40°C | Trung binh |, i3u chinh thanh 01 thand.

>15°C >40°C

Murc @6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
ding van hanh va xir Iy dé phong
ngira sy Co.

Ghi chu:

- Uu tién so sanh véi c&c phan tir cing diéu kién van hanh
- Trong truong hop khdng thé so sanh véi cac phan ti cung diéu kién
van hanh thi tién hanh so vai nhiét do mai truong

1.2.3.3 Do PD Ultrasound

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khéng c6 hién tuong phong dién cuc bo.

<8 s _ ) . !
Tiep tuc thuc hién theo tan suat chuan 03
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Két qua (dB) Tinh trang Hanh ddng va khuyén céo
] X Tan suat caa cac hang muc cap do 1 diéu
8-15 UlRg) EAT chinh thanh 01 thang.
Muc do nghiém trong. Trong thoi gian
>15 khong qua 01 thang phai dung van hanh
va xir 1y dé phong ngura sy cé.
* Ghi chu:

Mite déanh gid trén twong g véi khuyén céo cua thiét bi kiém tra

phéng dién cuc bé cam tay cia hdng PMDT

- Khi thuc_hién hang muc nay phai quan tam dén nhiéu xung quanh
nhir nhiéu tir cdc thiét bi ¢é cing tan s6 am thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Doi véi chc Recloser dwge ddu néi dén cdp ngam va cdc thiét bi
khdc, trong qud trinh do can phdn biét dwoc PD ciia DCL hay 14 PD
dén tir bén ngodi.

- Nhin chung, khi phat hién PD can phdi xir 1y ngay. Mirc dé wu tién

xit Iy dya trén loai phéng dién Arcing (wu tién cao nhat), Tracking

(weu tién trung binh) va Corona (wu tién thdp)

1.2.3.4 Po PD TEV (Chi 4p dung d6i véi DCL loai 1, 2, 5, 6 / trong tii)

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Tiép tuc thuc hién theo tan suat chuan

=20dB 03 thang

o an . Tan suat cia cac hang muc ciap do 1
21 < cuong 46 dB =29 | Trung Binh diéu chinh thanh 01 thang.

Mttc d6 nghiém trong. Trong thoi gian

>29 dB khong qua 01 thang phai ngat van hanh
va xir Iy dé phong ngtra su ¢d.
Ghi chu:
- (o ,thé? tham khdao nguong danh gia dwa trén tung chung loagi cua
thiet bi do.

- Khi thuc hién hang muc ndy phdi quan tam dén nhiéu xung quanh
nhiwr nhiéu tir cdc thiét bi c¢é cing tan s6 dm thanh, nhiéu cia ho
quang trong cac thiét bi dién khdc rdt cao.

- Déi véi cac DCL duge dau néi dén cdp ngam va cdc thiét bi khdc,
trong qud trinh do can phdn biét dwoc PD cia DCL hay la PD dén
trr bén ngoai.
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1.2.3.5 Do dién tré cach dién

Két qua Tinh trang Hanh dong va khuyén céo
IR > 1000 MQ Binh thudng. Duy tri tan suat chuan
Phoi hop véi cac hang muc khac dé
IR <1000 MQ danh gia trudc khi sua chira/thay the.

Thuc hién cap do 3

1.2.3.6 Do dién tré tiép xuc

Két qua
(Pién tro tiep xdc so

s&nh vdi bién ban xuat t-:: ;r:; Hanh déng
xuong/ thiet bi moi/giira :
3 pha)
Diéu kién van hanh binh thuong. Duy
|%AR| < 20

tri tAn suat kiém tra chuan

5 ran suat cta cac hang muc cip do 1
0 . 3 v 5
20 <|%AR| <30 rung binh diéu chinh thanh 01 thang.

1%AR] > 30 Stra chira/thay thé

* Ghi chu:
- Trude khi do can phai xir 1y tiép diém (v€ sinh, lam sach ti€p diém)

1.2.3.7 Thir nghiém dién ap xoay chiéu tan sé cong nghiép

Két qua Tinh trang Hanh ddng va khuyén céo
Dat Binh thuong, duy tri tan suat
¢ chuan cap @6 1, 2
Khong dat Stra chita hoc thay thé DCL
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Piéu 21. Cau chi tw roi, cau chi tu roi cit tai (FCO/LBFCO)

1 . Noi dung, trinh tw va phwong phap thuc hién:

1.1

Luu trinh

Bat diu

h

4

Phan loai thiét bi

Duy tri tan suat
kiém tra, thi
nghiém

Phén loai thiét bi

Tot

A

Thay dbi tan suat
kiém tra, thi
nghiém theo cft
hanh dong

Stra chira /
thay theé

Kha/
Trung
binh

Xau

Danh gia
tinh trang

h 4

Phén tich
FMECA

h

Xay dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h 4

Thyc hién cac
hang muec kiém
tra, thir nghiém

theo 3 cap dé

Luu d6 quy trinh SCBD theo phuong phap CBM FCO/LBFCO

1.2 N§i dung thuc hién:

1.2.1 Thuc hién phan tich loai, anh hwéng, mirc do nghiém trong cta cac

hw hon

g.

1.2.1.1 Phéan loai FCO/LBFCO

Phan loai Ciu tao MBA Cach dién Ap dung
Loai 1 FCO Go6m sur Maéi truong binh thudng
Loai 2 FCO Polymer MOoi truong binh thuong
Loai 3 FCO Polymer Ving 6 nhiém ning
Loai 4 LBFCO Go6m sur MBoi truong binh thuong
Loai 5 LBFCO Polymer Moi truong binh thuong
Loai 6 LBFCO Polymer Viung 6 nhiém ning

Huéng din FCO/LBFCO
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1.2.1.2 Phan tich cac loai hw héng déi véi dao cach ly

- Hu hong méi néi tiép xudc

- Hu hoéng cach dién

- Hu hong co khi

1.2.1.3 Xay dung phwong phap kiém tra, thir nghiém dé phat hién hw

hong

Phwong phép Kiém tra/thir
nghiém

Kha nang phat hién hu héng

Kiém tra ngoai quan

Phét hién cac bat thuong bang cach quan sat
bén ngoai thiét bi va ghi nhan

Quét nhiét do (Infrared)

Phat hién cac diém nong bat thuong so voi
cac diém cung dicu ki¢n khac

Po PD Ultrasound

Phat hién cac tin hi€u phong dién cuc bd trén
bé mat doi tuong

Do dién trd cach dién (IR)

Pang gia muc cach dién tong thé

Tht nghiém dién ap xoay
chiéu tang cao tan s6 cong
nghi¢p

Dénh gia kha nang cach dién ctia dao cach ly

Huéng din FCO/LBFCO
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Stt| Loai hu hong A?nh hu’o:ng Nguyenonhan hw Co ché hur héng Cac hang mAuc thir nghiém | Hanh d()n.g kién Tanlsuat
cua hu hong hong / kiém tra nghi (thang)
: Kiém tra nhiét do cac diém . :
. 4 C 2 T ST S Kiém tra nhi¢t do 03
1 | Huhongmdi | Phat nhiét gay | o "I VI | gy e xhugay | tiép xtic, cic diém déu day.. e
ndi ti€p x1uc su ¢co chit luing s qua nhiét. Quan sat bé mit cac co ciu | Kiém tra ngoai o1
’ kim loai FCO quan
. K.lAe m tra hlen‘ m(m% phOI’Ig Kiém tra phong
Chat luong VITB, | oy ono cach dign | i 905Uy &14m. 10 o2 yien yitrasound 0
do anh huong moi | o "ONECAChAIEN | cach dign, byi Am, ... :
truong gay Su co Kiém tra bé mit s, cac vét | Kiém tra ngoai 01
phong dién, st nit, mé... quan
2 | Phongdien | Fhongdiencich ) 40y Kiém tra céch di¢n tong thé | D0 dién tro cdch 36
Hu héng cach , A dién dién
dién cach dicn g2y Ran niit bé mit cia | Ché d van hanh
) su ¢cO : : € do Vvd ; i A , n ,
: cach dién khéc nghiét, lo hoa Danh gia mirc cach dién Thir nghiém cao ap TbK
Kiém tra hé théng chéng sét, Kiem tr.a;ngoal
s N s RPN quan (kiém tra
Do xung sét va Qua dién ap gay tiép dia (do dién tro tiép o X A
xung dong cit phong dién dia), chong sét lap trén thong 56 do dién 01
: dﬁ G’H 44 trré noi dat tru/tram
&£ aay 14p FCO/ LBFCO)
Hu h¢é khac y ] L X .
(Chi gr}g , Kiém tra nhiét do Kiem tra ngoai 01
L, cac Van hanh 1au ngay | ... ) quan
ngam hu hong | Anh huong A hanh fau ngay Tiép xtic xau gay
3 | cokhi) van hanh bidn moi cac cau | sy Thay méi chi dé nefin net
- tric co khi d o ay mol ¢y de ngan ngua | vy v chi dinh ky 36
su co dot xuat

Huéng dan FCO/LBFCO
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1.2.2 Xéc dinh hang muc va tin suét thi nghiém

Hang muc thir nghiém

Cit dién/Khong cit | Tan suat

dién (thang) Thye hien

Cap d6 1 — Online

Kiém tra ngoai quan Khang cit dign 01 QLVH
Quét nhiét do Khéng cat dign 03 QLVH
Po PD Ultrasound Khdng cit dién 03 QLVH

Cap d6 2 — Offline

Kiém tra ngoai quan

Cit dién 36 QLVH/BVTN

Dbo dién tré cach dién

Cat dién 36 QLVH/PVTN

Cap d6 3 — Offline

Thtr nghiém dién ap xoay
chiéu tang cao tan so

cong nghiép (*)

Cit dién TPK QLVH/BVTN

Ghi chu:

(*) Chi thyc hién cap do 3 trong truong hop can danh gia kha ning str dung cua
thiét bi sau su ¢6 hodc co6 bat thuong tir két qua thi nghiém cap do 1 va 2.

1.2.3 Xay dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan
Theo quy dinh hién hanh dang duoc ap dung tai cac don vi QLVH

1.2.3.2 Quét nhiét dp

AT (°C)
So véi phan i .
tir cung >0 Vol nhlgt ,M“C. . Hanh d¢ng
A LA do mol danh gia
dieu kién traon
van hanh g
Tiép tuc thuc hién do bac xa nhiét
(0] o ot ¢ 7. 3 >
<10%C <20%C theo tan suat chuan. (03 thang)
Trung | Tan suét caa cac hang muc cap do 1
or _ 0 o _ 0 " < X 5
10°C-15°C| 207C -407°C didu chinh thanh 01 thang.
Muc do nghiém trong. Trong thoi
>159C > 40 °C gian lfhﬁng\quvé Ql Ehéng phai ‘dfxng
véan hanh va xu 1y dé phong ngua su
co.
Ghi chu:

- Uu tién so sdnh véi c&c phan tir cing diéu kién van hanh

Huéng din FCO/LBFCO
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- Trong trwong hop khéng thé so sanh véi cac phan tir ciing diéu kién
van hanh thi tién hanh so vai nhiét do mai truong

1.2.3.3 Do PD Ultrasound

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khéng c6 hién tuong phong dién cuc bo.
Tiép tuc thuc hién theo tan suat chuan 03
thang

. Tan suat caa cac hang muc cap do 1 diéu
8-15 ig e chinh thanh 01 thang.

Mtrc d60 nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh va
Xt ly dé phong ngura su co.

<8

> 15

* Ghi cha:

Mikc dénh gid trén nrong 1mg véi khuyén céo cua thiet by kiem tra
phong dién cuc bo cam tay cua hang PMDT

- Khi thyc_hién hang muc ndy phai quan tam dén nhiéu xung quanh

nhir nhiéu tir cdc thiét bi c¢é cing tan s6 dm thanh, nhiéu ciia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Doi véi chc Recloser dwge ddu néi dén cdp ngam va cdc thiét bi
khdc, trong qud trinh do can phén biét dwoc PD cia LBS hay 1a PD
dén tir bén ngodi.

- Nhin chung, khi phdt hién PD can phdi xir 1y ngay. Mirc do wu tién
xit Iy duwa trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(wu tién trung binh) va Corona (wu tién thdp)

1.2.3.4 Do dién tré cach dién

Két qua Tinh tran Hanh dong va khuyén céo
IR > 1000 MQ Binh thuong. Duy tri tan suat chuan
Phoi hop véi cac hang muc khac d¢ danh
IR <1000 MQ gia trudce khi stra chira/thay the.

Thuc hién cip d6 3

1.2.3.5 Thir nghiém dién ap xoay chiéu tan sé cong nghiép

Két qua Tinh trang Hanh ddng va khuyén céo
Pat Duy tri tan suat chuan & cap do 1, 2
Khong dat Stra chira hoac thay thé FCO/LBFCO

Huéng din FCO/LBFCO
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1 NGoi dung, trinh tw va phwong phap thuc hién:

1.1 Lwu trinh

|

Bat diu

|

h 4

Phan loai thiét bi

h J

Phén loai thiét bi

Duy tri tan suat

kiem tra, thi
nghiém theo cit
hanh dong

Stwra chira /

' Tét
kiém tra, thir [€
nghiém
Kha /
Thay d6i tan suat| lrung

binh

Xau

Danh gia
tinh trang

thay thé

¥

Phan tich
FMECA

hJ

XAy dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h 4

Thuwe hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap dé

Luu dd quy trinh SCBD theo phuong phap CBM cho LBS

1.2 N§i dung thuc hién:

1.2.1 Thuwe hién phan tich loai, anh huwéng, mirc do nghiém trong cia cac

hu hong:

1.2.1.1 Phan loai dao cit tai dén 35kV

Phéan loai Ciu tao Cach dién Loai
Trong tu hop b0 (ngan MBA tu
Loail |LBS3pha SF6 rong tt hop b0 (ng '
dung)
Loai 2 LBS 3 pha SF6 Ngoai troi, treo trén tru dién
Ngoai troi, treo trén tru dién, diéu
Loai3 |LBS3pha SF6 = B
khién xa

Huéng dan dao cit tai LBS
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1.2.1.2 Phan tich cac loai hw héng déi véi dao cach ly

- Hu hong méi ndi tiép xdc
- Hu hong céach dién

- Hu hong truyén dong

1.2.1.3 XAy dung phwong phap kiém tra, thir nghiém dé phat hién hu

hong

Phwong phap kiém tra/thir
nghiém

Kha niang phat hién hu héng

Kiém tra ngoai quan

Phat hién cac bat thuong bang cach quan st
bén ngoai thiét bi va ghi nhan

Kiém tra nhiét d6 (Infrared)

Phat hién céac di€ém nong bat thuong so voi
cac diém cung diéu kién khac

Kiém tra PD Ultrasound

Phat hién céc tin hiéu phong dién cuc bo
trén bé mat do1 tuong

Kiém tra PD TEV

Phat hién cac tin hiéu phong dién cuc bd bé
mat va bén trong doi tugng

Kiém tra Accu

Phat hién cac bat thudng cua binh accu

Kiém tra mach nguén
AC/DC

Phat hién cac bat thuong vé dién ap, dong
dién

Thao tac dong cit bang tay

Xac dinh phan co khi truyén dong van hoat
dong 6n dinh

Do dién trd cach dién (IR)

Dang gia mic cac dién tong the

Po dién tiép xuc (Rtx)

Danh gi4 kha ndng ti€p xuc cua tiép diém
dan dong

Tht nghiém dién ap xoay
chiéu tang cao tan so cong
nghiép

Danh gia kha nang cach dién chinh

Huéng dan dao cit tai LBS
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. - Anh huéng Nguyén nhian he | Co ché hw Cac hang muc thir nghiém / Hanh dong kién | Tén suat
Stt | Loai hu héng . X - x : Py * - .
: ciia hu hong hong hong kiém tra nghi (thang)
, e VA £ i€ )
1 Hu hong moi | Phat nhi¢t gdy | Chat lugng VITB, A p Tll:icn)fl?lélt £ bd it A K Kidm t -
ndi tiép xtic su ¢b thi cong khong dat gay q S ?ugn sat b&é mat cac co cau kim 1€ém tra ngoai 1
chat luong DEn s 2 oal guag.A oz
en Fro flep Do dién tro tiép xtic 0 Gigh tro ticp 36
Xuc gia tang Xuc
Qua tai Phat nhiét Kiém tra tai tir do xa I;JZ:]H tra ngoat 1
Kiém tra hién tuong phong dién | Kiém tra phong
Hu he ch do suy gidm, 1ao hoa cach dién, dién PD 3
Chét luong VTTB, d.lf ONg Cach | pyi dm, ... Ultrasound, TEV
Hu hong cach do anh hudéng moi 16N 8AY SUCO 1y idm tra bé mit st, cac vét Kiém tra ngoai 1
dién Phong dién truong phéng dién, st nat, mé... quan
2 cach dién gay . ia 130 116 ca
o o Cach diensuy | b gion tré cach dien Do dién tr cich 36
- giam dién
Do xung sét va xung QAua dl?n ap Klem tra{l@ th?n% chqng set(, tiep Kiém tra ngoai
. g gay phong dia (do di¢n tr¢ ti€p dia), chong 1
dong cat X v 1% oo . A quan
dién sét 1ap trén duong day
Céc nguyén X 1 ax ié A 1 i i ]
o Ighgc' - Lio hoa, didu kién ?‘emkgi thzczj ‘;eg édp{(hl, Mach T?u n(?hlhcrll:‘ chtrc 36
£ ' Anh hudéng moi trrong nong, am | Hu hong do 1cu xhicn , Accu nang dinh Xy
cau truyen A A Ta 5 12 .
3 . . dén van hanh cao lao hoa, cac 2 . 2 ,
dong dong/ cun d6ng Kiém tra bén ngoai, kiém tra ta Kiém tra neoai
cat. diéu khién At 16 xo0 diéu khién, CB, domino, di¢n trd uan 80t 1
bing tay 1O XO: suoi, chi thi khi SF6 (néu co) a
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. ‘A Cit dién/Khong Tan suat o
Hang muc thir nghi¢ém it dién (thang) Thuc hién
Cép dd 1 - Online
1 | Kiém tra ngoai quan Khong cat di¢n 01 QLVH
2 | Kiém tra accu (*) Khong cat dign 03 QLVH
3 | Kiém tra ngudn AC/DC (*) | Khong cat dién 03 QLVH
4 | Kiém tra nhiét do Khong cat dién 03 OLVH
5 | Kiém tra PD Ultrasound | <hong cat dién 03 QLVH
6 | Kiém tra PD TEV (**) Khong cat dign 03 QLVH
Cap @9 2 — Offline
7 | Kiém tra ngoai quan Cat dién 36 QLVH/DVTN
8 | Thao tac dong cat bang tay Cit dién 36 QLVH/PVTN
9 | Po cach dién tré cach dién Cét dién 36 QLVH/DVTN
10 | Do dién tro tiép xuc Cat dién 36 QLVH/PVTN
Cap d¢ 3 — Offline
Thf; nghiém dién ép,xoay ,
11 | chiéu tang cao tan s6 cong Cat dién TPbK (***) | QLVH/DVTN
nghiép
Ghi chu:
(*) Chidp dung cho LBS loagi 3

(**) Chi dp dung cho LBS logi 1 ‘
(***) Chi thyc hién cap do 3 trong truong hop can danh gia kha nang siu
dung cua thiét bi sau sy co hodc co bat thuong tr ket qua thi nghiém cap do 1

va 2.

1.2.3 Xay dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan
Theo quy dinh hi¢n hanh dang dugc &p dung tai cac don vi QLVH

Kiém tra ngoai quan (online)

Huéng dan dao cit tai LBS
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Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam
ban;

Kiém tra mach nguon AC/DC, bd Accu;

Kiém tra ta diéu khién dong co c6 kin va chét khoa dung cach khong;
Kiém tra tiép diém chinh c6 bi léch hoac bi chuyén mau do c¢6 hién tuong
qué nhiét;

Kiém tra ro ri dau md & dé cach dién va banh riang dong co;

Kiém tra cac day ndi dat caa dao cach ly c6 dugc két ndi tt voi tiép dia
tram;

Kiém tra ludi tiép dia (néu co).

Kiém tra ngoai quan (offline)

Thuc hién theo cac hang muc kiém tra, dinh ky theo qui dinh cua EVN
SPC, EVN;

Tham khao thém cac hang muc kiém tra, dinh ky caa TNB

Kiém tra ti diéu khién cia dong co: Kiém tra dién tr say; Kiém tra MCB
Kiém tra dinh ky tiép xdc chinh: bulong va dai 6¢ (siét chat khéng); tinh
trang gi va do dan hoi 10 xo cua tiép diém (Female); tinh trang an mon, vét
rd cua tiép diém dang (fingers) va 1am sach néu can; Kiém tra déng cat
d6ng thoi ludi dao 3 pha.

Kiém tra co ché van hanh va chirc nang: tinh trang van hanh caa céc lién
két, thanh va don bay dam bao méi néi dugc giit chat; Boi tron 6 truc
bang loai m& thich hop cho cac 6 truc khdng kin; Tra md cac diém xoay
va ban 18; Tra md cho céc tiép diém phy; Kiém tra van hanh cua khoa lién
dong; Kiém tra van hanh cua cac khoa lién dong; Kiém tra hop truyén
dong.

1.2.3.2 Kiém tra Accu

NSX.

Panh gid Pat/Khong dat theo yéu cau van hanh va theo khuyén céo cta

1.2.3.3 Kiém tra machnguon AC/DC

Kiém tra ngudn cap AC/ DC danh gia Pat/Khong dat va theo khuyén céo

cua NSX.

Huéng dan dao cit tai LBS
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1.2.3.4 Kiém tra nhiét do

AT (°C)

So véi phan

tir cung >0 Vol nﬂhlgt Mire _Qanh Hanh dgng
A LiA do mol gla :
dieu kién -
: trwong

van hanh

Tiép tuc tth hiép do buc xa
nhiét theo tan suat chuan. (03
thang)

<10°C <20°C

X Tan suat cua cac hang muc cap
or _ 0 or _ 0 ¢ 3 <
10°C-15°C| 20°C-40°C | Trung binh d6 1 didu chinh thanh 01 thang.

Muc d6 nghiém trong. Trong
thoi gian khéng quéa 01 thang
phai ding van hanh va xu ly dé
phong ngura su cb.

>15°C >40°C

Ghi chu:
- Uu tién so sanh véi c&c phan tir cung diéu kién van hanh
- Trong trwong hop khong thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dg méi truong

1.2.3.5 Kiém tra PD Ultrasound

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khong cé hién tugng phong dién cuc bo.
Tiép tuc thuc hién theo tan suat chuan 03
thang

<8

] X Tan suat cua cac hang muyc cap do 1 diéu
8-15 Trung Binh 1 1 inh thanh 01 thang,

Mutrc d6 nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh
va Xt ly dé phong ngtra su Co.

> 15

* Ghi chu:

- Mikc danh gid trén tiwong g véi khuyén céo cua thiét bj kiém tra
phéng dién cuc bé cam tay cia hang PMDT

- Khi thuc hién hang muc nay phdi quan tém dén nhiéu xung quanh
nhiw nhiéu tir cdc thiét bi co cung tan s6 am thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Déi véi cdc Recloser dwoc dau noi dén cdp ngam va cdc thiét bi
khéc, trong qud trinh do can phan biét dwoc PD cia LBS hay la PD
dén tir bén ngodi.

Huéng dan dao cit tai LBS
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- Nhin chung, khi phdt hién PD can phdi xir 1y ngay. Mirc d6 wu tién
xiu Iy dua trén loai phong dién Arcing (wu tién cao nhat), Tracking
(wu tién trung binh) va Corona (wu tién thap).

1.2.3.6 Po PD TEV (Chi 4p dung doi véi LBS trong tit hop bd)

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

<20dB ;I;lléerr])gtuc thuc hién theo tan suat chuan 03

e . Tan suat cua cac hang muc cap do 1 diéu
21 <cuong do dB <29 | Trung binh chinh thanh 01 théng.

Murc d6 nghiém trong. Trong thoi gian

>29 dB khéng qua 01 thang phai ngat van hanh va
xtr Iy dé phong ngtra su ¢d.
* Ghi cha:
- (o fhéy tham khdao nguong danh gid dwa trén tung chung logi cua
thiet bi do.

- Khi thuc_hién hang muc nay phai quan tam dén nhiéu xung quanh
nhir nhiéu tir cac thiét bi c¢é cing tan s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Doi véi cde LBS dwoc ddu ndi dén cdp ngam va cdc thiét bi khdc,
trong qué trinh do can phdn biét dwoc PD ciia LBS hay la PD dén tir
bén ngoai LBS.

1.2.3.7 Kiém tra thao tac déng ciit bang tay

Két qua Tinh trang Hanh ddng va khuyén céo

Thanh cong Binh thuong. Duy tri tan suat chuan

Khéng thanh cong Sira chira / thay thé ngay lap tac

Ghi chii: Thao téc bang tay déng - cdt 5 lan

1.2.3.8 Do dién tré cach dién

Két qua Tinh trang Hanh dong va khuyén céo
IR > 1000 MQ Binh thuong. Duy tri tan suat chuan
Phoi hop véi cac hang muc khac dé
IR <1000 MQ danh gia trude khi stra chira/thay the.

Thuc hién cap do 3

Huéng dan dao cit tai LBS
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1.2.3.9 Do dién tré tiép xic

Két qua
(Dién tré tiép xuc so sanh
Véi bién ban xudt xweeng/
thiét bi mdi/giza 3 pha)

Tinh trang Hanh d¢ng

%AR| < 20 Diéu kién van hanh binh thuong.
%AR Duy tri tan suét kiém tra chuan

. Tan suit cua cac hang muc cap
. ‘ . ;
20 <[%AR| =30 Trung binh d6 1 diéu chinh thanh 01 thang.

1%AR| > 30 Stra chira/thay thé

* Ghi cht: Trude khi do can phai xir Iy tiép diém (vé sinh, 1am sach tiép diém)

1.2.3.10 Thir nghiém dién ap xoay chiéu tan sé cong nghiép

Két qua Tinh trang Hanh dong va khuyén céo
Binh thuong, duy tri tan suat chuan cap
Pat A
do1l,?2
Khong dat Stra chira/thay thé

Huéng dan dao cit tai LBS
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Piéu 23. Hwéng din Tu bU lwéi dién trung thé
1 Noi dung, trinh tw va phwong phap thuc hién:
1.1 Luwu trinh

Phan loai thiét bi

h

v Phan tich
Phén loai thiét bi FMECA

Y

Xay dung hang
muc kiem tra, thi

Duy tri tan suit Tét - i
kiém tra, thir [ nghi¢m cho timg
nghiém thiét bi
Kha / ¥
Thay d6i tan suat Trung Thuwe hién cac
kiém tra, thi¢ |  binh Danh gia ~ hang muc kiém
nghiém theo cdt | tinh trang tra, thir nghiém
hanh dong theo 3 cip d6
Swra chira / B Xau
thay thé )

Luu dd quy trinh SCBD theo phuong phap CBM

1.2 N§i dung thuc hién:

1.2.1 Thuc hién phan tich loai, anh hwéng, mirc do nghiém trong cta cac

hu hong :
1.2.1.1 Thong ké cac loai hw héng ddi véi tu bl
- MAi ndi
- Cach dién
- bién dung

Huéng dan tu bu trung thé
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1.2.1.2 Cac anh huéng giy ra cac hw hong tu bu

- Do nhiét
- Do co khi

- Do dién méi 130 hoa s& lam hu hong cach dién gay phong dién

- Suy gidm dién dung lam anh hudng chirc ndng cua tu bu.

- Lbi k¥ thuat trong qué trinh thi cong

- Khiém khuyét trong qua trinh san xuét

- Suy giam cach di¢n trong qua trinh van hanh

- Tac dong cua moi truong

1.2.1.3 Xac dinh cac nguyén nhin va co ché din dén hw héng.

Loai hu Anlz hwéng NgAuyén Co ché hu Cécq hz}ngmml.lc Hi‘:lnh T?l‘n
Stt hé ng cua hw nhan hw héng thir nghi¢ém / dong suat
hong hong kiém tra kién nghi | (thang)
Kiém tra nhiét
He he Chét lugng do cac diém | Kiém tra 03
L | md S| Phat  nhigt| VITB/Thi | Tiép  xtc | tiép xuc, cdc| nhi¢tdd
tiép xtic gy su ¢b tu | cdng khdng | kém gay qua | diém dau ddy... ﬂ
bu dat chat nhiét Quan sat bé | Kiém tra
lugng mat cac co cau ngoai 01
kim loai Tu bu quan
Kiém tra hién
tuong  phong | Kiém tra
dién do suy| phéng 03
£ , .. | giam, l3ao hoa dién
S:/?F%IEB}uqm%% Eﬁgﬂg dzle; gfgh dién, bui | Ultrasonic
truong £ay suco Kiém tra b;é Kidm tra
2 | Hu hoéng | Phong dién mat sur, cac vet .
cach dién | cach dién tu phéng dién, st | D80 01
tu bu bu gy su cd nut, mé... guan
Kiém tra hé
thdng chdng sét
Do xung sét | Qua dién ap |, tiép dia (do
va  xung |gdy phong|dién tro tiép 01
dong cit dién su ¢ dia), chéng sét | Kiém tra
lip trén dudng ngoai
day quan
Cac
3 nglAJyén , bién chqmg L 30 héa Dung luong D\o dong van DAo d(“)ng 03
nhan khac suy giam tu bu giam hanh van hanh
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1.2.2 Xac dinh hang muc va tin suat thi nghiém cho tu bu

1.2.2.1 Hang muc va tan suit thi nghiém

Hang muc thir nghiém

Cit

dién/Khéng cit

Tan suat

Thue hién

dién (thang)
Cap d6 1 — Online
- 2 : A P 01/03
1 | Kiém tra ngoal quan Khong cat dién (ngdy/dém) QLVH
2 | Kiém tra nhiét do Khong cit dién 03 QLVH
3 | Kiém tra phong dién cuc bo | Khong cit dién 03 QLVH
Ciap d9 2 — Offline
4 | Kiém tra ngoai quan Cat dien 36 QLVH/BbVTN
5 | Po dién tro cach dién Cat dién 36 QLVH/ PVTN
6 | Po dung luong gian tu b Cat dien 36 QLVH/ VTN
Cap @9 3 — Offline
. . P Theo diéu
7 | Do dung lugng binh tu bu Cat dién Kian* QLVH/BbVTN

* Chi thuc hién cap d6 3 trong trudng hop can danh gia kha nang sir dung cia
thiét bi sau su c0 hodc c6 bat thuong tir két qua thi nghiém cap d6 1 va 2.

1.2.2.2 Xay dung cac tiéu chi danh gia

1.2.2.2.1Kiém tra ngoai quan

a. Kiém tra ngoai quan (khéng cat dién)

- Thuc hién theo cac hang muc kiém tra, dinh ky theo quy dinh cua

cac EVN SPC, EVN;

- Kiém tra tiéng kéu bat thuong do phong dién;

- Kiém tra c6 tiéng kéu bat thuong do phong dién bé mit;

- Tinh trang ri dau;

- Tham khao thém cac hang muc kiém tra, dinh ky caa TNB: Kiém tra

tu c6 bam ban hoac c6 dau hiéu am khoi hodc nd cau chi khong;
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Kiém tra bam ban, hu hong son: Kiém tra boc cach dién tai cac vi tri
mang dién.
b. Kiém tra ngoai quan (cat dién)

Lam sach bui ban bé mit hoic s néu can thiét va kiém tra cac vét

ran nat bat thuong trén dé mat su;

Kiém tra tiép xuc tai cac dau ndi ¢ chuyén mau tiép xic xau;

Kiém tra chi, bng chi, lo xo...

Kiém tra thdng sé van hanh;

Céc dau cot, dau tiép xuc (co dau hiéu phat nhiét);

Bé mat chach dién (ran nat, ban, phong dién, chay dau...);

Lo xo ép tiép diém 14 va day chi;

Kiém tra cac bu 16ng.
1.2.2.2.2Kiém tra nhiét do:

AT (°C)
So véi phan o .
tircung | o0 Y&1nhigt | Mirc danh Hanh déng
A LA do mol gia
dieu kién trudm
van hanh g
<10°C < 20°C Tiep tuc thuc hién do burc xa nhiét

theo tan suat chuan. (03 thang)

~ Ta‘ﬂn SuaAt cua Cé.C hang mucC Ca‘p do
o _ 0 o _ 0 . C : ;
10°C-15°C| 20°C-40°C ||’Uﬂg binh 1 didu chinh thanh 1 thana.

Murc d6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
dirng van hanh va xir Iy dé phong
ngura sy Co.

>15°C >40°C

Ghi chu:
- Uu tién so sanh véi c&c phan tiz ciing diéu kién véan hanh
- Trong trwong hop khéng thé so sanh véi cac phan tir ciing diéu kién
van hanh thi tién hanh so véi nhiér dé méi truong

1.2.2.2.3Kiém tra phéng dién cuc b:

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khéng c6 hién twong phong dién cuc
bo. Tiép tuc thuc hién theo tan suit
chuan 03 thang

<8
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Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Tan suat cua cac hang muc cap do 1

8-15 Trung BInh 1 4:31 chinh thanh 1 thang,

Mirc do nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van
hanh va xur Iy dé phong ngura su co.

> 15

* Ghi cha:

- Mk danh gid trén twong vng véi khuyén céo cua thiét bj kiém tra
phéng dién cuc bé cam tay cia hdng PMDT

- Khi thire hién hang muc nay phdi quan tém dén nhiéu xung quanh
nhw nhiéu tir cdc thiét bi co cung tan sé am thanh, nhiéu cua ho
quang trong cac thiét bi dién khdc rdt cao.

- Trong qud trinh do cdn phdn biét dwoc PD ciia tu bit hay la PD dén
tir cdc phan tir khdc.

- Nhin chung, khi phdt hién PD can phdi xir 1y ngay. Mirc do wu tién
xit Iy duwea trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(uwu tién trung binh) va Corona (wu tién thdp)

1.2.2.2.4 Do dién tré cach dién O

Két qua Tinh trang Hanh dong khuyén cao

Red > 1000 MQ Duy tri tan suat giam sat

Tach van hanh va thuc hién stra chira, thuc
hién cap do 2
Tham khao ¥ kién cta to6 CBM

Red < 1000 MQ

Luu y:
) Hang muc nay chi ap dung véi logi tu 1 pha 2 sir
- Dién tro cdqh dién cua tu bu dwoc do giira céc cucC Véi Vvo. Tri s6
cach di¢n can tham khao tai lieu nha san xuat, so sanh vdi cac tu
cung dieu kién
- Gia trj Red cho trong bang trén cd thé tham khao, trong thuc té gia
tri nay cé thé bi anh huong boi dién tro xa gan bén trong tu.
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1.2.2.2.5 Do dung lwgng gian tu

Két qua Tinh trang Hanh dong

Sai sé < 20% Bgnl} thuong. Duy tri tan suat kiém tra
chuan

Thuc hién cap d6 3 (kiém tra dung luong
binh ty)

Sai s6 > 20%

Luu y: Sai s6 dwoc danh gid giiva 3 pha
1.2.2.2.6 Do dung lwgng binh tu

Két qua Tinh trang Hanh déng

-5% < Sai 6 <
+10%

Binh thuong. Duy tri tan suat kiém tra
chuan

Sai 5O < -5%

hoic > +10% Sép xép ké hoach thay thé ty
3 - 0

Luu y: C6 thé so sanh véi nhan tu / véi tu bU trong cing diéu kién.

Huéng dan tu bu trung thé
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1 Noi dung, trinh tw va phwong phap thuc hién:

1.1 Luwu trinh

Bat dau

¥

h J

Phan loai thiét bi

Duy tri tan suat
kiém tra, thi¥
nghiém

PhAn loai thiét bi

Tét

Fy

Thay d6i tan suat
kiém tra, thi
nghiém theo cot
hanh ddng

Stra chira /
thay thé

Kha/
Trung

binh

Xau

DPanh gia
tinh trang

b

Phan tich
FMECA

h J

XAy dung hang
muc Kkiém tra, thir
nghiém cho tirng
thiét bi

¥

Thyre hién cic
hang muc kiém
tra, thir nghiém

theo 3 cap dé

Luu dd quy trinh SCBD theo phuwong phap CBM cho Recloser

1.2 Noi dung thuc hién

1.2.1 Thuwe hién phan tich loai, Anh hwéng, mirec do nghiém trong cua cac

hw héng:

1.2.1.1 Phan loai Recloser 24kV

Phan loai

Cau tao

Cich dién

Loai

Ngoai troi, treo trén try

Loai 1 Recloser 3 pha Chan khong It

dién

Ngoai troi, treo trén try
Loai 2 Recloser 3 pha Chan khéng dién, diéu khién xa

SCADA

Hudng din may cat tu déng lai - Recloser
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1.2.1.2 Phan tich cac loai hw héng ddi véi Recloser

- Hu hong méi néi tiép xudc
- Hu hoéng cach dién

- Hu hong truyén dong

1.2.1.3 Xay dung phwong phap kiém tra, thir nghiém dé phat hién hw

hong

Phwong phap Kiém tra/thir
nghiém

Kha nang phat hién hu hong

Kiém tra ngoai quan

Phat hién cac bat thuong bang cach quan
sat bén ngoai thiét bi va ghi nhan

Kiém tra nhiét d6 (Infrared)

Phat hi¢n cac diém néng bat thuong so
voi1 cac diém cung diéu kién khac

Kiém tra PD Ultrasound

Phat hién céc tin hiéu phong dién cuc bo
trén bé mat do1 tuong

Kiém tra Accu

Phat hién cac bat thuong cua binh accu

Kiém tra mach nguén AC/DC

Phat hién cac bat thudng vé dién ap,
dong dién

Thtr nghiém chtic ndng

Kiém tra chirc nang tu dong lai

Do di¢n trd cach dién (IR)

Déng gid muc cac dién tong thé

Po dién tiép xtc (Rtx)

Dénh gid kha nang tiép xuc cua ti€p diém
dan dong

Tha nghiém dién ap xoay chiéu
tang cao tan so cong nghiép

Danh gia kha nang cach dién chinh

Kiém tra cac Relay bao vé

Xem x¢&t kha ndng bao vé tac dong khi co
su co

Hudng din may cat tu déng lai - Recloser
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. . Anh huéng ciia | Nguyén nhan £ ) ic h thir nghig Hanh djng kié Tén suét
Stt | Loai hu héng nh huéng cia guyé ] a Co ché hw hong Cac hang myc thir ng i€ém / an dgn.g ien an sua
: hw héng hw hong kiém tra nghi (thang)
Kiem tra nhict do cdc diem tep | i o phiey do 3
X S SR xuc, cac diém dau day...
Huwhongméi | Phatnhict gay | Siaviuong | Tiep xtc xau gdy : , ,
1 Lo, o VTTB, thicong | qua nhiét Quan sat bé mit cac co cau kim | Kiém tra ngoai
no1 tiép xuc su cO A £ . 1
khong dat chat loai Recloser quan
luong SRR S TSI
I-)-1¢nvtr0 tiép xuc Po dién tro ti ép . D,o dién tro tiep 36
gia tang xuc
Qué tii Phat nhiét Kidm tra tii tir do xa I(Egﬁl tra ngoal 1
Kiém tra hién twong phong dién | Kiém tra phong
Chit1 Hu ho ch di do suy giam, ldo hoa cach dién, | dién PD 3
Hu héne céch VTethBuqcying° X WHONg cach GIEn | by dm, ... Ultrasound
u - R N , £ - A .
2 lf ong cac . (A).an gay strco Kiém tra bé mat sur, cac vt Kiém tra ngoat
dién , A, hudng moi . A . 1
Phong dién cach truong phong dién, st nut, mé... quan
dién gay su cd o een : A 1 aa Do dién tr¢ cach
P 84y 5t Céch dién suy giam | Do dién tr¢ cach dién dign 1en tro cac 36
s Coaa A Kiém tra hé théng chdng sét '
Do xung sétva | Qua dién ap gay .A}em' fa e .? g C QA’ng sets .2 .
, z , o n tiép dia (do dién trd ti€p dia), Kiém tra ngoai 1
xung dong cat phong dién X e 1% oo \ A
chong sét lap trén duong day guan
Kiém tra bao tri co khi, thao tac | Thur nghi¢ém chuc 36
Cac nguyén YL xa, Acquy, nguon AC/DC ndng dinh ky
. y Lao héa, diéu 2 R 12 .
nhan khac (Co | ; , X R Kiém tra bén ngoai, kiém tra ti .2 )
1 N Anh hudng dén | ki€n moi truong \ ~ X 2 . .~ .. | Kiém tra ngoai
cau truyén A 1s A Hu hong do 1ao di€u khién, CB, domino, dién tr& : 1
A . van hanh nong, am cao L A 2 - guan
3 | dong dong/ hoéa, cac cudn dong | sudi. Acquy
cat. diéu khién cit, 16 xo. Kidm tra rela
¢ ’ , . , Y,
tir xa) Test cac chirc nang cua relay chitc ning, 36
y . T 6 b
Kiém tra chirc nang a0 SW €O b ang 36
may tao dong
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1.2.2 Xéc dinh hang muc va tin suét thi nghiém

Hang muc thir nghiém Cat ggfrgilggéng ];f;é;lg;t Thuc hién

Cap dd 1 — Online

1 | Kiém tra ngoai quan Khéng cit dién 01 QLVH

2 | Kiém tra accu Khong cit dién 03 QLVH

3 | Kiém tra ngudn AC/DC Khong cit dién 03 QLVH

4 | Kiém tra nhiét do Khoéng cit dien 03 QLVH

5 | Kiém tra PD Ultrasound Khong cit dién 03 QLVH
Cap d6 2 — Offline

6 | Kiém tra ngoai quan Cat dién 36 QLVH/DVTN

7 | Kiém tra chic ning Cat dién 36 QLVH/PVTN

8 | Po cach dién tro cach dién Cit dién 36 QLVH/PVTN

9 | Po dién tro tiép xuc Cit dién 36 QLVH/DVTN
Cap @6 3 — Offline

10 tTaTl‘; 222 'far;l f;eg‘oflg )r‘]‘;ﬁe‘;h'e“ Cit dién TDK (*) | QLVH/DVTN

11 | Kiém tra cac Relay bao vé Cat dién TPK (*) | QLVH/DVTN

* Chi thyuc hién cap do 3 trong truong hop can danh gia kha nang su dung cua
thiét bi sau su cd hodc c6 bat thuong tir két qua thi nghiém cap do 1 va 2.

1.2.3 Xay dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan
Theo quy dinh hi¢n hanh dang dugc 4p dung tai cac don vi QLVH

Kiém tra ngoai quan (online)

— Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam
ban;

— Kiém tra mach nguon AC/DC, bd Accu;

— Kiém tra ti diéu khién dong co co kin va chét khoa dang cach khong;

— Kiém tra tiép diém chinh cd bi Iéch hoic bi chuyén mau do c6 hién tuong
qua nhiét;

— Kiém tra rod ri dau md & dé cach dién va banh ring dong co;

— Kiém tra cac day ndi dat cua dao cach ly co duogc két néi tét véi tiép dia
tram;
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Kiém tra ludi tiép dia (néu co).

Kiém tra ngoai quan (offline)

Thuc hién theo cac hang muc kiém tra, dinh ky theo qui dinh cia EVN
SPC, EVN;

Tham khao thém cac hang muc kiém tra, dinh ky caa TNB

Kiém tra ti diéu khién cta dong co: Kiém tra dién tr siy; Kiém tra MCB
Kiém tra dinh ky tiép xtic chinh: bulong va dai 6c (siét chit khéng?); tinh
trang gi va d6 dan hoi 10 xo cua tiép diém (Female); tinh trang dn mon, vét
rd cua tiép diém dang (fingers) va l1am sach néu can; Kiém tra déng cat
dong thoi ludi dao 3 pha.

Kiém tra co ché van hanh va chitc nang: tinh trang van hanh cua cac lién
két, thanh va don bay dam bao méi néi duoc giir chat; Boi tron 6 truc
bang loai m& thich hop cho cac 6 truc khong kin; Tra m& cac diém xoay
va ban 18; Tra m& cho céc tiép diém phy; Kiém tra van hanh cua khoda lién
dong; Kiém tra van hanh cua cac khéa lién dong; Kiém tra hop truyén
dong.

Kiém tra cac tin hiéu diéu khién xa SCADA

1.2.3.2 Kiém tra Accu

NSX.

Panh gia Pat/Khong dat theo yéu cau van hanh va theo khuyén céo ciia

1.2.3.3 Kiém tra mach nguén AC/DC

Kiém tra ngudn cap AC/DC danh gia Dat/Khong dat va theo khuyén cao

cua NSX.

1.2.3.4 Kiém tra nhiét do

AT (°C)

So véi phan
tir cung
diéu kién
van hanh

So véi nhiét | Mirc danh
do moi gia
trueong

Hanh dong

<l10°C <20°C

Tiép tuc thyc hién do birc xa nhiét
theo tan suat chuan. (03 thang)

X Tan suat cac hang muc cap d6 1
or _ 0 o _ 0 " 3 ¥ ¥
10°C-15°C | 20°C-40°C | Trung binh diéu chinh thanh 1 théng.

>15°C > 40 °C

Mtrc @6 nghiém trong. Trong thoi
gian khéng qua 01 thang phai
dirng van hanh va xir Iy ¢é phong
ngira su Co.
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Ghi cha:
- Uu tién so sanh véi c&c phan tir cing diéu kién van hanh
- Trong trwong hop khéng thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dg méi truong

1.2.3.5 Kiém tra PD Ultrasound

Két qua (dB) | Tinh trang Hanh ddng va khuyén céo
g Khéng c6 hién tuong phong dién cuc bo. Tiép

tuc thuc hién theo tan suét chuan 03 thang
Tan suat cua cac hang muc cap do 1 diéu

§-15 UGURE) S chinh thanh 1 thang.
Mure d6 nghiém trong. Trong thoi gian khong

> 15 qua 01 thang phai dung van hanh va xu Iy dé
phong ngtra su Co.

* Ghi cha:

Mite danh gid trén twong vng véi khuyén céo cua thiét bi kiém tra
phong dién cuc bo cam tay cua hang PMDT

- Khi thiee hién hang muc nay phdi quan tdm dén nhiéu xung quanh
nhw nhiéu twr cdc thiét bi co cung tan so am thanh, nhiéu cua ho
quang trong cac thiét bi dién khac rat cao.

- Déi véi cdc Recloser dwoc dau noi dén cdp ngam va cdc thiét bi
khdc, trong qud trinh do can phdn biét dwoc PD ciia Recloser hay la
PD dén tir bén ngoai Recloser.

- Nhin chung, khi phdt hién PD can phdi xir 1y ngay. Mirc dé wu tién
xit Iy duwea trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(uwu tién trung binh) va Corona (wu tién thap)

1.2.3.6 Kiém tra chirc ning

o

Két qua Tinh trang Hanh dong va khuyén céo

Thanh cong Binh thudng. Duy tri tan suat chuan

Khéng thanh cong Stra chita / thay thé ngay lap ttc

Ghi chi: Cai dat cdac chirc nang tw dong lai theo quy dinh
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1.2.3.7 Do dién tré cach dién

Két qua Tinh trang Hanh ddng va khuyén céo
IR > 1000 MQ Binh thudng. Duy tri tan suat chuan
Phoi hop véi cac hang muc khac d¢ danh
IR <1000 MQ gia trudc khi sira chira/thay the.

Thuc hién cap do 3

1.2.3.8 Do dién tré tiép xic

Két qua
(Dién trotiép xic so sénh | Tinh
V6i bién ban xudt xwong/ | trang
thiét bi méi/giza 3 pha)

Hanh dong

%AR| <20 Piéu kién van hanh binh thuong. Duy
7e0K] tri tan suat kiém tra chuan

X Tan suat cua cac hang muc cap do 1
0 " < ¥ :
20 <|%AR| <30 'rung binh diéu chinh thanh 1 thang.

%AR| > 30 Stra chira/thay thé

* Ghi chii: Trudc khi do can phai xir 1y tiép diém (vé sinh, lam sach tiép diém)

1.2.3.9 Thir nghiém dién ap xoay chiéu tin so cong nghiép

Két qua Tinh trang Hanh ddng va khuyén céo
Binh thuong, duy tri tan suat chuan cap
dol,2
Khong dat Stra chira/thay thé

1.2.3.10 Kiém tra cac Relay bao vé

Két qua Tinh trang Hanh déng va khuyén cao
Binh thuong, duy tri tan suat chuan cap
bat n
dol,?2
Khong dat Stra chira/thay thé
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Piéu 25. Chéng sét van lwéi trung thé

1 N@i dung, trinh tw va phwong phap thuc hién:

1.1 Lwu trinh

Bat diu

Y

h

Phén loai thiét bi

Duy tri tan suat

Iy

Phan loai thiét bi

Tot

kiém tra, thir
nghiém

Thay dbi tan suat
kiém tra, thir
nghiém theo cot
hanh dong

Stka chira /

Kha /
Trung
binh

Xau

Danh gia
tinh trang

thay thé

h

Phan tich
FMECA

h

Xiay dung hang
muc kiém tra, thi
nghiém cho tirmg
thiét bi

h 4

Thre hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap dé

Luu do quy trinh SCBD theo phuong phap CBM cho chéng sét

1.2 Dién giai cac bwéc thuc hién:

cia cac hu hong (phan tich FMECA)

1.2.1.1 Phan tich cac loai hw héng ddi véi chong sét

1.2.1 Bwéc 1: Thyce hién phan tich loai, anh hwéng, mirc d nghiém trong

- Théng ké cac loai hu hong (FM) ddi véi chdng sét trén ludi trung thé.

Vi du: qua nhiét, hu hong cach dién, thao tac khong thanh cong, ...

- Xéc dinh cé&c anh hudng ctia hu hong dén chng sét trén ludi trung thé.

Hudng din Chéng sét van ludi dién trung thé
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- Xac dinh nguyén nhén gay cac hu hong.

- Xéc dinh cac co ché dan dén hu hong.

1.2.1.2 Xac dinh cac phwong phap kiém tra, thir nghiém dé phat hién hu

hong.
Phuong phap kiém tra thir nghiém Kha nang phat hién
.2 . Vét phong dién
1 | Kiém tra ngoal quan Néng do bAt thuong

2 | Kiém tra nhiét do

Tiép xtic xau

3 | PD Ultrasound

Phong dién cuc bd

4 | Dién tra cach dién (IR)

Hu hong céach dién

5 | Do ton hao

Hu hong céach dién

6 | Kiém trabo dém sét

Hu hong bo dém sét

7 | Tha nghiém dién 4p mot chiéu ting cao | Hu hong cach dién

1.2.1.3 Thanh lap bang FMECA.

CAu tric mot bang FMECA hoan chinh bao gom cac thanh phan nhu sau:

Loai hw Anl} hwong Nguyén nhan | Co ché hw Caf hang.ﬂml'lc AHanh; Ta;n
No h (;) n cua hw he hén hén thw gghlgm / | dong Kkien suat
g héng g g ki€m tra nghi (thang)
Moi ndi  phat Kiém tra nhiét ﬂ
, nhi¢t do tiep | Tiep xuc | d0 cac diém | Kiém tra
, Hu hong , z z x|k . . A an 3
Hu hong i . ax | xuc xau, do|xau dan |tiép xUc, cac| nhiétdd
1 X: 4. i | mOindi dau £ | sk , R a
moi noi dau LA gav Su chat lugng thi |dén  phat | diém dau day...
cosse g;y © | cong hodac do | nhi¢t mdi | Quan sat be mat .2
co % R Z. g L. Kiém tra
chat luong vat | noi cac co cau kim neoai auan 3
tu thiét b loai LA goalq
Kiém tra hién
tuong  phong
2 \ . n dién do suy | Ultrasound
Hu hong | Phong dién o ~ Y . 3
, oA \ " , , giam, lao hoa | Detection
cach  dién | cach dién Mtrc cach | €, . .
A o cach dién, bui
LA LA géy su ) . dién bi suy | z
6 Suy giam cach gidm  gf am... ‘
dién cac LA 59Y I'Kiém tra bé mat
ra phong | . X ‘R
A sa, cac vét| Kiém tra
dién . oA , . 3
phong di¢n, s | ngoai quan
nut, mé...
Thur nghiém | Do dién 36

dién tré cach | tro cach
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Loai hw Anl} hwong Nguyén nhan | Co ché hw Caf hz'mgmml‘lc AHanh; Ta;n
hén cua hw he hén hén thir nghiém / | dong kién suat
g héng g g ki€m tra nghi (thang)
dién LA dién
Kiém tra ton
n .. | Do warr
hao dién moi loss TC 36
tandelta LA
Kiém tra
ngoai quan
o Lien két dign| (KiSmira
Mobi trudng r 2k thong so 3
tro dat N
do dle;n’tro
noi dat
tram)
Van hanh Kiém tra
lau  ndm ngoai quan 36
dan  deén (cat dién)
Van hanh lau | gia héa cac
nam bd dem
Lao hoa, b |sét, bd
Hu hong b | dém set khong | dém  sét | Kiém tra, check
dém sét hoat dong, | khong hoat | cac bo dém sét .2
. Cenn ta | o2a 2 Kiém tra
Céc nguyeén dong ro trén bo | dong, thé neoai quan 3
A . dém sét khong | hién dong :
nhan khac 2 AL 1A
chuan 0 trén bd
dém  sét
khong
chinh xac
Lao hoa, hoat l\gin }La;n}i
Hu héong | dong thoat sét | A . .
N A cac  dién | Do dong ro
cac dién tr¢ | nhiéu, khu vuc \ ) . N Po LA
Sk X L | tro phi | online (hai bac . 12
phi tuyén | thuong xuyén x online
. 2 oA ” . | tuyén 3)
LA c6 qua dién ap A X
g khéng con
do sét bt

1.2.2 Bwéc 2: Hang muc va tan suit thi nghiém

Hang muc kiém tra, | Cat dién/Khdng cat | Tan suat

thir nghiém dién SCBD Thwc hién

Cap do 1

Kiém tra ngoai quan Khéng cit dién 3 thang QLVH
Kiém tra nhiét do Khong cat dién 3 thang QLVH
PD Ultrasound Khong cit dién 3 thang QLVH
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Hang muc kiém tra,

Cit dién/Khong cit

TAan suat

Thuc hién

thir nghiém dién SCBD
Cép d6 2
Kiém tra ngoai quan Cit dién 36thang | QLVH/DVTN
bién trg cach dién (IR) Cit dién 36 thang | QLVH/DVTN
Kiem tra bo dem set Cét dién 36thang | QLVH/DVTN
(néu co) i
Cap 46 3
Tha nghiém mot chié , Theo dié
] u nghié¢ ot chiéu Cét dién e_(: dieu QLVH/BVTN
tang cao i Kién*
5 , Theo dié
Do ton hao (Watt loss Cét dien co dieu OLVH/DVIN
measurement) ¥ Kign*

* Chi thuc hién cdp d6 3 trong trudng hop can danh gia kha ning sir dung cta
thiét bi sau su c6 hodc co bat thuong tir két qua thi nghiém cap do 1 va 2.

1.2.3 Bwéc 3: Thure hién cac hang muc do kiém theo tirng cap do va kiém
tra cac tiéu chi danh gia

1.2.3.1 Cap d@o 1

1.23.11 Kiém tra ngoai quang / bio tri

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh ciaa EVN

SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB

Kiém tra ngoai quan (khdong cat dién)

— Thuc hién theo cac hang muc kiém tra, dinh ky theo Qui dinh caa EVN

SPC, EVN;

— Tham khao thém cac hang muc kiém tra, dinh ky cua TNB: Kiém tra vét
nat, vét chay hay can ban ddi voi 16p cach dién; Kiém tra day nbi dat cua
chéng sét; Kiém tra bo dém sét va may do dong ro; Ghi nhan sé lidu tir bo
dém sét va may do dong ro.

Kiém tra ngoai quan (cit dién)

— Lam sach bé mit cua Iop cach dién
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1.2.3.1.2  Kiém tra nhiét do

AT (°C)
SO V61 phan | o i nhigt | Mikc danh N
tu cung NP s Hanh dong
A LA do mol gla
dieu kién traon
van hanh g
<10°C < 20°C Tiep tuc thuc hién do bic xa nhiét

theo tan suat chuan. (03 thang)

. X S At ) z g Ap ~
o _ ) o _ 0 Ia“‘ uat Cua CaC“a.“ muc Ca dO.
10°C-15°C | 20°C-40°C Irung binh 1 didu chinh thanh 1 thana.

Muc d6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
ding van hanh va xir Iy dé phong
ngtra sy co.

>15°C >40°C

Ghi chu:
- Uu tién so sanh véi c&c phan tir cung diéu kién van hanh
- Trong trwong hop khdng thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dé méi truong

1.2.3.1.3 PD Ultrasound

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

Khong c6 hién tuong phong dién cuc bo.
Tiép tuc thyc hién theo tan suit chuan 03
thang

<8

8. 15 . Tan suat cua cac hang muc cap do 1 diéu
UNGBINN | chinh thanh 1 thang.

Mtrc @6 nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh
va xir ly dé phong ngira su cé.

> 15

Ghi chu:
- M dénh gid trén trong 1ng véi khuyén cdo cua thiet bj kiem tra
phong dién cuc bg cam tay cua hang PMDT
- Khi thuc hién hang muc nay phal quan tam dén nhiéu xung quanh

nhir nhiéu tir cdc thiét bi ¢é cing tan s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Trong qua trinh do can phan biét dwoc PD ciia CS hay la PD dén tir
cac thiet bi khac.
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- Nhin chung, khi phdt hién PD can phdi xit Iy ngay. Mikc d6 wu tién
xiu Iy dua trén loai phong dién Arcing (uu tién cao nhat), Tracking
(wu tién trung binh) va Corona (wu tién thap)

1.2.3.2 Cap @9 2

12321  Dién tré cach dién

. Tinh
Keét qua Hanh don
et qua trang anh dong
Binh thuong. Duy tri tan suat kiém tra
1000 MQ < 1R 2
chuan
Thuc hién thi nghiém cép d6 3 dé tim
IR< 1000 MQ

vi tri 15i c6 thé xay ra.

1.2.3.2.2  Kiém tra bd dém sét (néu co)

Chirc ning | Két qua Tinh trang Hanh déng
Pém sb Rk Binh thuong. Duy tri tan suat
Hoat dong ki 2
iém tra chuan
Khong hoat Stra chira/thay thé
dong
Chi thi Sai 56 < 10% Binh thuong. Duy tri tan suat
dong ro al so 0 kiém tra chuan
(n€u co)  |"saj 56 > 10% ,
hodc khong Stra chira/thay the
hoat dong

1.2.3.3 Cip dd 3
1.2.3.3.1  Thir nghiém mét chiéu ting cao

Két qua Tinh trang Hanh déng
Binh thuong. Duy tri tin sut
Pat - 2 2
kiém tra chuan
Khong dat .
, °n“?’ ¢ o Stra chira/thay thée
(xay ra phong dién)

1.2.3.3.2 Do ton hao

Két qua Tinh trang Hanh dong

Binh thuong. Duy tri tan suat kiém tra

bat chuén

Khong dat Stra chira hoic thay thé
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Ghi cha:

- Két qud do tén hao cdn dwroc so sanh véi sé lidu cho phép cua nha
ché tqo.

- Néu khong c6 diz lidu ciia nha ché tgo ta ¢ thé so sanh cdng sudt ton
hao véi cac chong sét van twong tu.

- Véi céc chang sét van cdng sudt tén hao bt thuwong so véi cac phan
ti cling logi thi 1am thém céc hang muc khdc dé khang dinh hodc
thay thé ngay néu c6 thé.
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Piéu 26. Ta dong ciat mach vong (RMU- Ring Main Unit)

1 N@i dung, trinh tw va phwong phap thuc hién:
1.1 Luwu trinh

[ Bat dau ]

¥

PhAn loai thiét bi

h 4

v Phan tich
Phén loai thiét b FMECA

¥

X4y dung hang

Duy tri tan suat

Tét

muc kiém tra, thi
nghiém cho tirng

A

kiém tra, thir
nghiém

Thay d@bi tan suat
kiém tra, thir
nghiém theo cot
hanh ddng

Stra chira /

Kha/
Trung

binh

Xau

Panh gia
tinh trang

thiét bi

h J

Thure hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap dé

thay thé

Luu d6 quy trinh SCBD theo phuong phap CBM cho tii RMU

1.2 Noi dung thuc hién:

1.2.1 Thuwe hién phan tich loai, Aanh hwéng, mire do nghiém trong cua cac

hw hong:

1.2.1.1 Phén loai ti déng cit mach vong (RMU) trung thé dén 35kV
Phén loai Céu tao RMU Cach dién chinh Loai
Loai 1 RMU khong mé rong | SF6 Két ndi SCADA
Loai2 RMU m¢ rong duoc SF6 Két ndéi SCADA
Loai 3 RMU kh6ng mé rong SF6 Thao tac tai chd
Loai 4 RMU m¢ rong duoc SF6 Thao tac tai chd
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1.2.1.2 Phan tich cac loai hw héng déi véi RMU

- Hu hong méi ndi tiép xdc
- Hu hong céach dién

- Hu hong co khi

1.2.1.3 Xay dung phwong phap kiém tra, thir nghiém dé phat hién hw

hong

Phwong phap kiém tra/thir
nghiém

Kha nang phat hién hu héng

Kiém tra ngoai quan

Phat hién cac bat thudng bang cich quan
sat bén ngoai thiét bi va ghi nhin

Kiém tra nhiét d6 (Infrared)

Phat hién cac diém néng bat thudng so
véi cac diém cung di€u kién khac

Kiém tra accu

Phat hién cac bat thuong cua binh accu

Kiém tra nguén AC/DC

Phat hién cac bat thudng vé dién ap,
dong dién

Kiém tra PD Ultrasound

Phat hi¢n céc tin hiéu phong dién cuc bo
trén bé mat do1 tugng

Kiém tra PD TEV

Phat hi¢én céc tin hiéu phong dién cuc bo
bé mat va bén trong do6i tugng

Thao tac dong cit bang tay

Xéc dinh p}lﬁn co khi truyén dong van
hoat dong 6n dinh

Do dién tré cach dién (IR)

Dang gid muc cac dién tong thé

Po dién tiép xuc (Rtx)

banh gia kha nang ti€p xtc cua tiép
diém dan dong

Po thoi gian dong cat

Dang gia do dong thoi 3 pha trong qua
trinh dong cat

Gidm sat phong dién cuc bo
PDonline

Xac dinh vi tri PD, theo doi duoc xu
hudng

Thtr nghiém dién ap xoay chiéu
tang cao tan so cOng nghiép

Danh gia kha niang cach dién cua thiét bi
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dia)

(khong cit dién)

STT Loai hw Anh huéng Nouvén nhan hu hén Co ché hu Cac hang muc thir nghiém Hanh dong kién Tén suit
hong cia hu hong guy g hong / kiém tra nghi (thang)
Kiém tra phong dién
Kiém tra phong dién cuc bo cuc bd Ultrasound, 3
Céc diém tiép xuc dau g, g TEV
A in A Tiép xuc xau X " A A A
y cap plug-ln va RMU gdy hién tuong Kiém tra dién trd ti€p xuc Do dién tro tiep xtic 36
Hu hong méi TleAp xue kIAlong‘ tot. Cac ong C}ll phong dieén Kiém tra chi 6ng, cac tiép Kiém tra ngoai quan 36
1 ndi tidp xiic khong tot gay van halzh lau ngay ticp i xtc hoc chi (cit dién)
su ¢O xuc khéng tot Xooxe s E o pa Y X .
B¢ mat, mau sac bén ngoai, Kiém tra ngoai quan 03
kiém tra dong ho khi SF6 (khong cat dién)
Tiép xuc khong
Qua tai dat chat luong | Kiém tra tdii RMU Kiém tra tai 3
dan dén su co
Kiém tra hién tuong phong Kiém tra phong dién
dién do suy giam, lao hoa cuc bd Ultrasound, 3
cach dién TEV
Bé mit, kiém chi bao khi Kiém tra ngoai quan 03
Phongdién | ¢ = oism cach dién cac N s S— (khong cat dién)
cach dién gay d3u biia cia cip nedm Cach dién giam | Kiém tra vét phong chan Kiém tra ngoai quan
su co . sap nsam, gdy hién tuong | chi av dién. ca : 4t die 36
7 ; bushing va budng khi. y fuen tuc chim, cay dién, cay nudc.. (cat dién)
2 | Hu hogg phong dién Thir nghiém dién tr& cach IR
cach dién dicn RMU Do dién trd cach dién 36
Cao ap AC Thir cao ap AC Thqudleu
kién
Xéc dinh chinh x4c ngudn
phat sinh, xu huong phat Dinh vi hodc giam Theo diéu
trién PD d€ tién hanh bdo tri, | sat phong dién cuc bo kién
sua chita
Xung sét (RMU co két | Qua dién &p Kl.im tra h¢ th(.)fl g C},lop;g set 2 .
Lo ooy A As A : .~ | ,tiep dia (do dién trd ti€p Kiém tra ngoai quan 01
noi duong day noi) gay phong dién
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di€n suy giam

dong/ mo

cac cudn day

STT Loai hw Anh hwéng Neuvén nhan hu hén Co ché hw Cac hang myc thir nghiém Hanh déng kién Tén suit
hong ciia hu héng suy g hong / kiém tra nghi (thang)
Thao tac dong 7
Hu héng m¢& khong Vén hanh déng m¢ khi bao Kiém tra ngoai quan 36
: thanh cong, bi | tri, thao tac dao noi dat (cat dién)
khac (RMU X A A
khong thao q Lao hoa cach dién cudn | ket co khi
3 | tac dong cét A}lh hAuong day qéng, mo hgan CB, Do thoi gian déng / md ngan Kiém tra thoi gian 36
d h dén van hanh | hu héng cac cau truc co c6 diéu khién dong cét déng/cét
o, khi
hong 10 xo...) Thoi gian dong | Kiém tra mach nhi thu, diéu Kid .
m6 khong dong | khién xa, SCADA, kiém céc iem tra ngoat quan 36
thoi FI, ddng hé khi SF6 (cat dién)
A - Kiém tra ngoai quan
Ben ngoal (khéng cat dién) 01
bién trd cach Thtr cach dién cudn day Do dién tro cach dién 36
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Hang muc thir nghiém Cat ggfrgilé(r?éng ];f;é;lg;t Thuc hién
Cap dd 1 — Online
1 | Kiém tra ngoai quan Khong cit dién 01 QLVH
2 | Kiém tra nhiét do Khong cat dién 03 QLVH
3 | Kiém tra accu (*) Khong cat dién 03 QLVH
4 | Kiém tra nguén AC/DC (*) | Khong cit dién 03 QLVH
5 | Kiém tra PD Ultrasound Khong cat dién 03 QLVH
6 | Kiém tra PD TEV 03 QLVH
Cap d6 2 — Offline
7 | Po dién tro cach dién Cit dién 36 QLVH/PVTN
8 | Po dién tro tiép xuc Cit dién 36 QLVH/DVTN
9 | Po thoi gian déng cat (**) Cat dién 36 QLVH/DVTN
10 | Kiém tra thao tac Cat dién 36 QLVH/PVTN
Cap a6 3 — Offline
11 | Jlam satphong dicn e bO | cgigign | TK (+*%) | QLVH/BVIN
12 | Thu nghiem di¢n dp tang Cét dién TPK (***) | QLVH/DVTN

cao tan sO cong nghiép

Ghi chu:

(*) Chi dp dung cho RMU ¢6 giao tiép SCADA
(**) Chi ap dung cho RMU c6 thiét bi dong cdt la may cat dién
(***) Chi thiee hién cdp do 3 trong triwong hop can danh gid kha néng sir dung
cuia thiét bi sau sy c6 hodc ¢é bat thuong tu két qua thi nghiém cd'p do 1va?2.

1.2.3 XAy dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan

Theo quy dinh hi¢n hanh dang dugc &p dung tai cac don vi QLVH

Kiém tra ngoai quan (online)
— Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam

ban;

— Kiém tra ti diéu khién dong co co kin va chdt khoa dung cach khong;
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Kiém tra tiép diém chinh c6 bi léch hoac bi chuyén mau do c6 hién tuong
qué nhiét;

Kiém tra ro ri khi SF6, cac két ndi diéu khién tir xa (néu cd);

Kiém tra cac day néi dat caa ta RMU;

Kiém tra hé thong ndi dat ca ta RMU (néu co).

Kiém tra ngoai quan (offline)

Thuc hién theo cac hang muc kiém tra, dinh ky theo qui dinh cua EVN
SPC, EVN;

Tham khao thém cac hang muc kiém tra, dinh ky cia TNB;

Kiém tra ti diéu khién cua dong co: Kiém tra dién tro sdy, kiém tra MCB
Kiém tra dinh ky tiép xtic chinh: bulong va dai 6, tinh trang gi va do dan
hoi 10 xo cua tiép diém (Female); tinh trang dn mon, vét rd cua tiép diém
dang (fingers) va lam sach néu can; Kiém tra dong cat dong thoi 3 pha.

1.2.3.2 Kiém tra nhiét do

AT (°C)
So véi phan i L
tir cung S0 v:r ! nhlet Mire .qa“h Hanh déng
A Lia do mol gla
dieu kién trudm
van hanh g
<10°C < 20°C Tiep tuc thuc hién do bac xa nhiét

theo tan suat chuan. (03 thang)

. Tan suét cua cac hang muc cap do
oC 0 oC 0 . C ’ C
10°C-15°C | 20°C -40°C | Trung binh | 4 s chin thanh 01 thang.

>15°C >40°C

Murc d6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
dirng van hanh va xir Iy dé phong
ngura sy Co.

Ghi chu:

- Uu tién so sanh véi c&c phan tir cing diéu kién van hanh.
- Trong truong hop khong thé so sanh véi cac phan ti cung diéu kién
van hanh thi tién hanh so vai nhiét dé mai truong.

1.2.3.3 Kiém tra ACCU

NSX.

Panh gia Pat/Khong dat theo yéu cau van hanh va theo khuyén co cta
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1.2.3.4 Kiém tra nguén AC/DC

Kiém tra ngudn cap AC/ DC danh gia Pat/Khong dat va theo khuyén céo
cua NSX.

1.2.3.5 Do PD Ultrasound

Két qua (dB) Tinh trang Hanh ddng va khuyén céo
<q Khong c6 hién tuong phong dién cuc bo. Tiép
tuc thuc hién theo tan suat chuan 03 thang
] . Tan suat cta cac hang muc cip do 1 diéu
8-15 Trung BInh | 1.2 thanh 01 thang.
Murc d6 nghiém trong. Trong thoi gian khong
>15 qua 01 thang phdi dung van hanh va xt 1y dé
phong ngira su ¢d.
* Ghi cha:

- Muike danh gid trén twong 1ng véi khuyén céo cua thiét bi kiém tra
phéng dién cuc bé cam tay cua hang PMDT

- Khi thuc_hién hang muc nay phai quan tam dén nhiéu xung quanh
nhir nhiéu tir cdc thiét bi ¢é cing tcm s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Nhin chung, khi phdt hién PD can phdi xir Iy ngay. Mirc do wu tién
xit Iy duwea trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(uwu tién trung binh) va Corona (wu tién thap.

1.2.3.6 bo PD TEV

Két qua (dB) Tinh trang Hanh ddng va khuyén céo

<20dB - ;I;]Igrp])gtuc thuc hién theo tan suat chuan 03

21 < cuong do dB < Tan suat cua cac hang muc cap do 1 diéu

29 Trung Binh | . inh thanh 01 thang.
Mttc d6 nghiém trong. Trong thoi gian
>29 dB khong qua 01 thang phai ngat van hanh va
xur ly dé phong ngira sy cb.
Ghi cha:

- Khi thuc_hi¢n hang muc nay phai quan tam dén nhiéu xung quanh
nhir nhiéu tir cdc thiét bi c¢é cing tan $6 am thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- C6 thé tham khdo ngudng danh gid da trén ting ching logi cia
thiét bi do.
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Tinh trang

Két qua

IR >1000 MQ

IR <1000 MQ

1.2.3.8 Do dién tré tiép xic

Hanh ddng va khuyén céo

Binh thudng. Duy tri tan suat chuan

Thyc hién cap do 3 7
Phoi hop veéi cac hang muc khac d€ danh gia
trudc Khi stra chira/thay the

Két qua
(Pién tré tiép xuc so
sanh véi bién ban xudt
xuong/ thiét bi méilgiia
3 pha)

|%AR]| <20

20 < |%AR| < 30

%AR| > 30

Tinh
trang

Trung binh

o
e

Hanh dong

Diéu kién van hanh binh thuong. Duy
tri tin suat kiém tra chuan

Tan suat cua cac hang myc cip do 1
diéu chinh thanh 1 thang.

Sira chira/thay thé

* Ghi chii: Trudc khi do can phai xtr Iy tiép diém (vé sinh, lam sach tiép diém)

1.2.3.9 Po thoi giam dong cit

Két qua
(Thoi gian so sanh giira 3 pha)

ATdose S 3mS Va ATopen S 2mS

3ms < Atglose < Sms hodc
2ms < Atopen < 3,311’18

Atgiose > 5MS hoac Atopen > 3,3ms

Tinh trang | Hanh ddng va khuyén céo

Piéu kién van hanh binh
thuong. Duy tri tan suat kiém
tra chuan

Theo doi

Trung binh

Kiém tra va stra chira / thay
thé ngay lap tac

Ghi chi: Thoi gian va dé khéng dong thoi cac tiép diém khi dong (AT cose)

va mao (AT open)

Hudng din tu dong cit mach vong RMU
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1.2.3.10  Thao tac déong cit

Két qua Tinh trang Hanh ddng va khuyén céo
Thanh cong Blnl;l thuong. Duy tri tan suat
chuan
Khéng thanh cbng Stra chira / thay thé ngay lap tac

Ghi chi: Thao tac bang tay dong - cdt 5 lan

1.2.3.11 Giam sat phéng dién cuc by PD online

Két qua Tinhtrang | Hanh dong va khuyén céo

Piéu kién van hanh binh
thuong. Duy tri tan suét kiém
Kha tra la 12 thang.

Khéng phat hién PD

Phat hi¢n PD véi cuong do nho,
PD c6 thay d6i theo xu hudng

Phat hién PD véi cuong do lon, Giam tan suat giam sat PD

xu huong PD rd rang VAT (2l online thanh 06 thang

Phat hién PD véi cuong do rat . . A,
l6n, xu hudng PD rat ré rang - Sua chira / thay the ngay lap tuc

* Ghi chu:
- Gidm sat phéng dién cuc bg c6 thé 1a dang ngan han (tir 04 — 06 gio)
hogc dai han (gan co dinh va giam sat lién tuc)
- Truong hop gdn ¢é dinh va gidm sadt lién tuc thi khéng can thuc hién
cac muc kiem tra PD khac

1.2.3.12 Thir nghiém dién 4p xoay chiéu tin s6 cong nghiép
Két qua Tinh trang Hanh dong va khuyén céo
Dat Binh thuong, duy tri tan suat
¢ chuan cap @6 1, 2
Khéng dat Stra chira / thay thé ngay lap tac

Hudng din tu dong cit mach vong RMU
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Diéu 27. Pudng day trén khong 22kV

1 NGoi dung, trinh tw va phwong phap thuc hién:

1.1 Luwu trinh

Ra quyét dinh SCBD

Bat dau

h

h 4

Phén loai thiét bi

Phén loai thiét bi

Thay dbi tan suit
kiem tra, thir
nghiém

Fy

¥

Phin tich
FMECA

h

XAy dung hang
muc kiém tra, thir
nghiém cho timg
thiét bj

h

Thure hién cac
hang muc kiém
tra, thir nghiém

Duy tri tAn suit
kiém tra, thir

Fy

nghiém

ngay, thwe hién SCBD
hoac thay the

Kh ?auh gia
tinh trang
van hanh

SE:IP Xép Trung binh
SCBD hoic thay thé |
Tach khéi vidn hanh <

Fy

Luu do quy trinh SCBD theo phuong phap CBM

Hudng din dudng day trung thé
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1.2 Noi dung thuc hién:
1.2.1 Thuc hién phan tich loai, anh huwéng, mic do nghiém trong cia cac
hw héng duwong day trén khong 22kV:
1.2.1.1 Thong ké cac loai hw héng
— Sét danh vao duong day;
— Phong su;
— Cac hoat dong vi pham hanh lang an toan ludi dién;
— Cay va dong vat xdm pham hanh lang an toan luéi dién;
— Nga d6 try, gdy canh tay xa;
— Hu hong day dan, day chong sét, tiép dia va phu kién (vi du: bé chudi s,
dat day dan,...);
— Céc nguyén nhan khac (vi du nhu: ro le hoat dong khdng tin cay, su ¢b bo
chbng sét va may cat duong day, ...).
1.2.1.2 Cac anh huéng gay ra cac hu hong
- Do nhiét
- Do co khi
- Do dién moi 130 hoa s€ lam hu hong cach dién gay phong dién, suy giam
cach dién trong qud trinh van hanh (do bé bat st hodc phan hiuy bé mit st
Polymer).
- Lbi k¥ thuat trong qua trinh thi cong
- Khiém khuyét trong qua trinh san xuat

- Tac dong cua moi truong.

Hudng din dudng day trung thé
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1.2.1.3 Xdc dinh cac nguyén nhan va co ché din dén hu héng.

Loai hw Anh huéng Nguyén nhan hw P . Cac hang muc thwr Hanh dong A A .
Stt hong cua hu hong hong Coché hu hong nghiém / kiém tra kién nghi Tan suat (thing)
Mbi ndi phat nhiét
doAtlep XUc xau , do Tiép xtc xdu gy | Kiém tra nhiét do cac moi Kiém tra
chat lugng thi cong, T ¢ Z. A 03
do chit luong vat tu qué nhiét moi noi noi nhiét
thiét bi.
ngoat quan 01
Fir hong méi | DUt ddy, dUt) 4 b reng sét lan ... . | Kiémtrah¢thong chong ' 36 (binh thuong)
1 Lo oan Ox moi noi gay A \ Qua dién ap gay sét , tiep dia (do dién trd .
noi day dan : truyén trén duong dtrt mdi nds 12 thang (khu vuc

su cO

day

tiép dia), chong sét lap trén

Do dién tro

nhiéu sét hoac co6 su

duong day tiep dia c¢b danh truc tiép xay
ra)
: \ . Kiém tra hé thong chong
Anh huong cia s€t | gisn 40 oay | sét, tidp dia (do dién tro | Kiém tra
danh truc tiép vao DN Ak X 1% oA . 01
\ A dart moi noi tiép dia), chong sét lap trén | ngoai quan
duong day \ A
duong day
Céay xanh, dong vat, . ,
vat la vi pham hanh V,l pham k\hoal}g Kiém tra hanh lang an toan Kiém tra 01 (ban ngay)
e aiA A cach an toan gay e A : 0
lang ludi dién gay . n ludi dién ngoai quan 03 (ban dém)
. T phong dién
phong dién
Hlf hong cqgh Phongglan o A .(A;Ia ho.a C;a Chy Kiém tra hién tuong phong Kiém tra
2 | dién phu kién | cach dién gay | Suy gidm cach dién dién, bui bé mat o . " b , o
\ ~ X . A N dién do suy giam, 1ao hod | phong dién 3
duong  day | su co cac phu ki¢n do méi trudong , on .
, N g N \ .S cach dién cuc bo
(st do, su q gay phong dién q ) q
dung,...) Anh hudng cua sét Qua dién ap lam | Kiém tra h¢ thong chong Kiém tra 1
danh tryc ti€p/lan gidm chat lugng sét , tiép dia (do dién trd ngoai quan

Hudng dan dudng day trung thé
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Loai huw Anh huéng Nguyén nhan hw £ . Cac hang muc thir Hanh dong A £ .
Stt hong cia hu hong hong Coché hwhong nghiém / kiém tra kién nghi Tan suat (thang)
truyén trén duong cach dién gy | tiép dia), chong sét lap trén 36 (binh thuong)
day phong dién duong day Do dién tré I%tharrlg (k}lu vue
ti ép dia n}neu sét hoac cosy
: co danh truc tiép xay
ra)
) Tl'l.l p:ghleng ’ Kiém tra tinh trang tru Klem tra 01
Gay 48 vo nuft,,blen dangA ngoai quan
. két czflu gay Ché‘g lugng thi cong &X)ggg?éﬁh}?;i Kiém tra tinh trang mong Klem tra 01
H}r h{)ng ve sur CQ (try, (;hét luong VITB | ~ Dav din khén figoal quan
3 | kétchuxdy |day din, xa) | Anhhudngdotic |, o) SafXHOnS
" . n ey dam bao do vong,
dung khong dam | dong moi truong (sat | .« \ 2 . A 2 X
bdo van hanh. 16 dit, gi6 bio roi xuong xa, Ki€m tra tinh trang déy Kiém tra 01 (ban ngay)
: ’ khong dam bao dan ngoai quan 03 (ban dém)

voi cac day vuot,
cbng trinh khac

Hudng dan dudng day trung thé
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1.2.2 Xéc dinh hang muc va tin suit thi nghiém
1.2.2.1 Céc hang muc kiém tra, thi nghiém
1.2.2.1.1 Kiém tra ngoai quan

Thuc hién theo “Quy trinh van hanh, kiém tra va Bao dudng, sira chita duong

day trung ap” trong Tap doan Dién luc Quéc gia Viét Nam.

1.2.2.1.2 Hang muc va tan suét thi nghiém

Hang muc kiém tra, thir nghiém Tan suat

01 thang ddi véi kiém tra ngay.

Kiém tra ngoal quan 03 thang ddi véi kiém tra dém.

Kiém tra nhiét do 03 thang
Kiém tra phong dién cuc bo 03 thang
36 thang

Kiém tra dién tro tiép dia

vao ludi dién)

1.2.2.2 Xay dung cac tiéu chi danh gia

1.2.2.2.1 Kiém tra ngoai quan

(12 thang ddi v6i nhitng noi ¢o tan
suit sét cao va co sét danh truc tiép

- Thuc hién theo cac hang muc kiém tra, dinh ky theo quy dinh cua

cac EVN SPC, EVN;

- Tham khao thém cac hang muc kiém tra, dinh ky caa TNB: Kiém tra

bé mit st c6 bam ban hodc c6 dau hiéu am khoi khéng.
1.2.2.2.2 Kiém tra nhiét d¢:

AT (°C)
So véi phan L C e
tircung | o0 V81 nhigt | Mirc dinh Hanh dng
A Lia do mol gla
dieu kién traon
van hanh g
Tiép tuc thuc hién do bic xa nhiét theo
(0] (] R ; o > < ¥
<10%C <20%C tan suat chuan. (03 thang)
20 °C - 40 .| Tan suat cua cac hang muc cap do 1 diéu
o _ 0 C g S
10°C-15°C °C 1 ig e chinh thanh 01 thang.
Muc do nghiém trong. Trong thoi gian
>15°C > 40 °C khong qua 01 thang phai ding van hanh
va xir 1y dé phong ngira sy cé.
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Ghi cha:
- Uu tién so sanh véi c&c phan tir cimg diéu kién van hanh
- Trong trwong hop khéng thé so sanh véi cac phan tir ciing diéu kién
vdn hanh thi tién hanh so véi nhiét dg méi truong.

1.2.2.2.3 Kiém tra phéng dién cuc bd:

Két qua (dB) Tinh trang Hanh dong va khuyén céo

Khéng cO hién tugng phong dién cuc
bo. Tiép tuc thuc hién theo tan suat
chuan 03 thang

<8

Piéu chinh tan suat cac hang muc cap
8-15 Trung Binh d6 1 thanh 01 thang: Lén ké hoach xu Iy
/ sira chira néu c6 diéu kién.

Muc d6 nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh
va xu ly dé phong ngtra sy Co.

> 15

* Ghi chu:

- M danh gid trén twong vmg véi khuyén céo cua thiét bj kiém tra
phéng dién cuc bé cam tay cia hdng PMDT

- Khi thire hién hang muc nay phdi quan tm dén nhiéu xung quanh
nhuw nhiéu tir cdc thiét bi ¢6 cung tdn sé dm thanh, nhiéu cia hé
Quang trong cdc thiét bi dién khdc rdt cao.

- Nhin chung, khi phdt hién PD can phdi xit Iy ngay. Mirc dé wu tién
xit Iy dya trén loai phéng dién Arcing (wu tién cao nhat), Tracking
(weu tién trung binh) va Corona (wu tién thdp).

1.2.2.2.4 Kiém tra gia tri dién tré tiép dia:
Yéu cau vé gia tri tdi da cua dién trd tiép dia:

a. Tiép dia tai tram bién ap phan phdi 22kV:

Gia tri do (€2) Hanh dong Tén suit chuin

03 nam

< gié tri thiét ké Duy tri tan suat chuan o
(01 nam/ lan doi

v61 khu vuc ¢o tan
suat sét cao)

> gid tri thiét ké Xt 1y lai hé théng tiép dia
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b. Tiép dia lip lai dudng day va tiép dia thiét bi:

Gia tri do (€2) Hanh dong TAan suit chuan
< gié trj thiét ké Duy tri tan suat chuan 03 nam

(01 nam/ lan doi

C . ) ) véi khu vue ¢6

> gia tri thict k& Xt ly lai hé thong tiép dia | tan suat sét cao)

Hudng din dudng day trung thé
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Piéu 28. B§ chuyén ngudn tw dong (ATS)
1 N@i dung, trinh tw va phwong phap thuc hién:

1.1 Lwu trinh

Bat dau ]

¥

¥

Phan loai thiét bi

Duy tri tan suat

PhAn loai thiét bi

h 4

Phan tich
FMECA

¥

kiém tra, thir
nghiém theo cot
hanh ddng

Stra chira /

’ Tot
kiem tra, thie <
nghiém
Kha /
Thay dbi tan suat| Trung

binh

Xau

XAy dung hang
muc kiém tra, thir
nghiém cho tirng
thiét bi

h J

Panh gia
tinh trang

Thure hién cac
hang muc kiém
tra, thir nghiém

theo 3 cap dé

thay thé

Luu d6 quy trinh SCBD theo phuong phap CBM cho ATS

1.2 Noi dung thuc hién:

1.2.1 Thuec hién phan tich loai, anh huwéng, mirc dg nghiém trong cia cac

hu hong:
1.2.1.1 Phan loai bé chuyén d6i ngudn tw dong (ATS) trung thé dén
35kV
Phan loai Céu tao Cach dién chinh Loai
Loai 1 ATS diéu khién tai chd SF6 Gdm 02 LBS
Loai 2 ATS ty dong SF6 Gdm 02 MC

1.2.1.2 Phan tich cac loai hw hong d6i véi ATS

- Hu hong méi ndi tiép xdc

- Hu hong cach dién

Hudng din bo chuyén ngudn ty dong ATS
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- Hu hong co khi

1.2.1.3 Xay dung phwong phap kiém tra, thir nghiém dé phat hién hw

hong

Phwong phap kiém tra/thir nghiém

Kha nang phat hién hu héong

Kiém tra ngoai quan

Phét hién céc bat thuong bang
cach quan sat bén ngoai thict bi va
ghi nhan

Kiém tra nhiét do (Infrared)

Phat hién cac di€ém nong bat
thuong so véi cac diém cung diéu
kién khac

Kiém tra accu

Phat hién cac bat thuong ciia binh
accu

Kiém tra nguén AC/DC

Phat hién cac bat thuong vé dién
ap, dong dién

Kiém tra PD Ultrasound

Phat hién cac tin hi¢u phong dién
cuc bo trén bé mat doi tugng

Kiém tra PD TEV

Phat hién céc tin hi€éu phong dién
cuc b bé mat va bén trong doi
tuong

Thao tac dong cat bang tay/ty dong

Xac dinh phan co khi/dién truyen
dong van hoat dong 6n dinh

Do di¢n trd cach dién (IR)

Pang gia muc cac dién tong thé

Po dién tiép xuc (Rtx)

Dénh gid kha nang ti€p xtc cua
tiép diém dan dong

Po thoi gian dong cat

Dang gia do déng thot 3 pha trong
qua trinh déng cat

Gidm sat phong dién cuc bd PDonline

Xac dinh vi1 tri PD, theo do1 duoc
XU hudng

Tha nghiém dién ap xoay chiéu ting
cao tan so cong nghiép

Danh gia kha nang cach dién cua
thiét bi

Hudng din bo chuyén ngudn ty dong ATS
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dia)

(khong cit dién)

STT Loai hw Anh huéng Nouven nhan hu hén Co ché hw Cac hang muc thir nghiém Hanh déng kién Tén suit
héng cua hw héng suy g héng / kiém tra nghi (thang)
Kiém tra phong dién
Kiém tra phong dién cuc bo | cuc bd Ultrasound, 3
Céc diém tiép xuc dau L, £ TEV
40 blug-in Vi ATS Tiép xUc xau ~ — —
, Cap plug-inva 7 gdy hién tuong | Kiém tra dién tro tiep xtc Do dién tro tiep xtic 36
. 2. | Tiép xuc khong tot. Cac ong chi RPN X W LY 2 »
1 Hu hong moi Khone tht o4 in hanh 14 v 4 phong dién Kiém tra chi ong, céc ti€p Klpm tra ngoai quan 36
nbi iép wic | K018 16t ghy | van hinh liu ngly tiép xic hic chi (et dién)
Swco Xuc khong 1o B¢ mat, mau sac bén ngoai, | Kiém tra ngoai quan 03
kiém tra dong ho khi SF6 (khdng cat dién)
Tiep xuc khdng
Qua tai dat chat luong | Kiém tra tai ATS Kiém tra tai 3
dan dén su co
Kiém tra hién tuong phong | Kiém tra phong dién
dién do suy giam, lao hoa cuc b Ultrasound, 3
cach dién TEV
Bé mit, kiém chi bao khi Kiém tra ngoai quan 03
i , A SF6... (khdng cat dién)
Suy gidm cach dién cac Céch din wis = : " - :
diu bua cua cap ngim, f‘ch_ A1¢Itl glam Kiém tra Véj[Aphc')rAlg chqn Klv’ém‘tAfa ngoai quan 36
7 Phong dién | bushing va budng khi, | 52 M€ MONE | chim, cdy dién, cdy nude.. | (cat dign)
2 | Hu hdng , A phong dién ; A A L X
. o cach dién gay Thir nghiém di¢n tré cach A e A
cach dién £ . Po dién tro cach dién 36
su ¢cO dién ATS
Cao 4p AC Thir cao 4p AC Theo dicu
kién
Xéc dinh chinh xac nguén . S e,

o . , DPinh vi hoac giam A
phat sinh, xu huéng phat sat phéne dien cuc Theo diéu
trién PD dé tién hanh bao tri, | ) POmE SRS kién
sua chira :

Xung sét (ATS c6 kit | Quadienap | ciomtrahe thong chong sét | .
Lo o3 s A R A ; .~ |, tiep dia (do dién tro tiep Kiém tra ngoai quan 01
noi duong day noi) gdy phong dién
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dién suy giam

dong/ md

cac cudn day

STT Loai hw Anh huéng Nouven nhan hu hén Co ché hw Cac hang muyc thir nghiém Hanh déng kién Tén suit
hong cia huw héng suy g héng / kieém tra nghi (thang)
Thao tac dong _y
Hu hon mé& khong Vén hanh dong m¢ khi bao | Kiém tra ngoai quan 36
' hong thanh cong, bi | tri, thao tac dao néi dét (cét dién)
khac (ATS x v A . ,
A Lao hoa cach dién cudn | ket co khi
khong thao : \ A a N n
‘c dong o4t | AAnhhuong | day dong, mo ngan CB, Do thoi gian dong / mo ngan | Kiém tra thoi gian
3 | tac dong cat PR L2 R f01 glan dohg /Mo ng . g 36
duoc. hu dén van hanh lﬁ]r,hong cac cau truc co c6 diéu khién dong cat dong/cat
SO i o \ - ;
héng 10 xo...) Thoi gian dong | Kiém tra mach nhi thé, diéu Kid )
mé khong khién xa, SCADA, kiém cae | o4 8081 dUan 36
dong thoi FI, dong hd khi SF6 (cit di¢n)
A . Kiém tra ngoai quan
Ben ngoal (khong cht dién) 01
Dién trd cach Thtr cach dién cudn day bo dién tro cach dién 36

Hudng din bo chuyén ngudn ty dong ATS
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1.2.2 Xac dinh hang muc va tin suét thi nghiém

Cat Tan suét
Hang muc thir nghiém dién/Khong , Thuce hién
2, aen (thang)
cat dién

Cap d6 1 — Online
1 | Kiém tra ngoai quan Khéng cit dién 01 QLVH
2 | Kiém tra nhiét do Khong citdien | 03 QLVH
3 | Kiém tra accu (*) Khong cit dién 03 QLVH
4 | Kiém tra ngudn AC/DC (¥) Khong citdien | 03 QLVH
5 | Kiém tra PD Ultrasound Khong citdien | 03 QLVH
6 | Kiém tra PD TEV Khong citdien | 03 QLVH

Cap @9 2 — Offline
7 | Po dién tro cach dién Cat dién 36 QLVH/BVTN
8 | Po dién tro tiép xtc Cit dién 36 QLVH/DVTN
9 | Po thai gian dong cat (*) Cit dién 36 QLVH/PVTN
10 | Kiém tra thao tac Cat dién 36 QLVH/PVTN

Cap do 3 — Offline
11 S;ﬁrr?esat phong dién cuc bo Citdien | TPK (**)| QLVH/PVIN
1o | Thunghiém dién dp ting cao tdn |~ sy | TPK (**) | QLVH/DVTN

s0 cong nghiép
Ghi chu:
(*) Chidp dung cho ATS loai 2

(**)  Chi thuc hién cdp dé 3 trong truong hop can danh gid kha nang sir dung
cua thiét bi sau sw co hodc co bat thwong tu két qua thi nghiém cap do 1 va 2

1.2.3 Xay dung cac tiéu chi danh gia

1.2.3.1 Kiém tra ngoai quan

Theo quy dinh hién hanh dang duoc ap dung tai cac don vi QLVH

Kiém tra ngoai quan (online)

— Kiém tra tinh trang bén ngoai cua cach dién: vét nut, vét chay hay bam

ban;

Hudng din bo chuyén ngudn ty dong ATS
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Kiém tra ta diéu khién dong co c6 kin va chét khoa dung cach khong;
Kiém tra tiép diém chinh c6 bi léch hoac bi chuyén mau do c¢6 hién tuong
qua nhiét;

Kiém tra ro ri khi SF6, cac két ndi diéu khién tir xa (néu co);

Kiém tra cac day néi dat cua tia ATS;

Kiém tra hé thong ndi dat caa ta ATS (néu co).

Kiém tra ngoai quan (offline)

Thuc hién theo cac hang muc kiém tra, dinh ky theo qui dinh cua EVN
SPC, EVN;

Tham khao thém cac hang muc Kiém tra, dinh ky caa TNB;

Kiém tra ti diéu khién cia dong co: Kiém tra dién tro say, kiém tra MCB
Kiém tra dinh ky tiép xtc chinh: bulong va dai 6, tinh trang gi va do dan
hoi 10 xo cua tiép diém (Female); tinh trang an mon, vét rd cua tiép diem
dang (fingers) va lam sach néu can; Kiém tra dong cat déng thoi 3 pha.

1.2.3.2 Kiém tra nhiét do

AT (°C)
S0 V61 Phan | g i nhigt | Mire dénh N
tu cung A as - Hanh dong
A LiA do mol gia
dieu kién truon
van hanh g
<10°C < 20°C Tiep tuc thuc hién do burc xa nhiét

theo tan suat chuan. (03 thang)

X Tan suat caa cac hang muc cap do
or _ 0 or _ 0 . : ¥ 5
10°C-15°C | 20°C-40°C | Trung binh 1 didu chinh thanh 01 thang.

>15°C >40°C

Muc @6 nghiém trong. Trong thoi
gian khong qua 01 thang phai
ding van hanh va xir Iy dé phong
ngtra sy co.

Ghi chu:

- Uu tién so sanh véi c&c phan tir cing diéu kién van hanh
- Trong truong hop khdng thé so sanh véi cac phan tir cung diéu kién
vdn hanh thi tien hanh so vai nhiét dé méi truong

1.2.3.3 Kiém tra ACCU

NSX.

Panh gia Dat/Khong dat theo yéu cau van hanh va theo khuyén céo cta
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1.2.3.4 Kiém tra nguén AC/DC

Kiém tra ngudn cdp AC/ DC danh gia Pat/Khong dat va theo khuyén cao
cua NSX.

1.2.3.5 Kiém tra PD Ultrasound

Két qua (dB) Tinh trang Hanh déng va khuyén céo

Khéng co6 hién tugng phong dién cuc bo.
Tiép tuc thyuc hién theo tan suat chuan 03
thang

<8

] Tan suit cua cac hang muc cap d6 1 diéu
o Trung BInh | cpinh thanh 01 thang.

Muirc do nghiém trong. Trong thoi gian
khong qua 01 thang phai dung van hanh
va xir Iy dé phong ngura sy cé.

> 15

* Ghi cha:

- M danh gid trén twong vng véi khuyén céo cua thiét bj kiém tra
phéng dién cuc bé cam tay cua hang PMDT

- Khi thuc_hién hang muc nay phai quan tam dén nhiéu xung quanh
nhir nhiéu tir cac thiét bi c¢é cing tan s6 dm thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Doi véi chc Recloser dwge ddu néi dén cdp ngam va cdc thiét bi
khdc, trong qud trinh do can phdn biét dwoc PD ciia LBS hay la PD
dén tir bén ngodi.

- Nhin chung, khi phdt hién PD can phdi xir Iy ngay. Mirc do wu tién
xit Iy dwa trén loai phong dién Arcing (wu tién cao nhat), Tracking
(weu tién trung binh) va Corona (wu tién thdp).

1.2.3.6 Kiém tra PD TEV

Két qua (dB) Tinh trang Hanh dong va khuyén céo

Tiép tuc thuc hién theo tan suat chuan

21 < cuong do dB < Tan suat cia cac hang muc cip do 1

29 Trung Binh | 4.3, chinh thanh 01 thang.
Mtrc d6 nghiém trong. Trong thoi gian
>29 dB khong qua 01 thang phai ngat van hanh
va xir 1y dé phong ngra su cé.
Ghi cha:
- Co ,the; tham khao nguong danh gida dwa trén tung chung loai cua
thiet bi do.
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- Khi thuc hién hang muc nay phdi quan tdm dén nhiéu xung quanh
nhir nhiéu tir cdc thiét bi ¢é cing tan sé am thanh, nhiéu cia ho
quang trong cdc thiét bi dién khdc rdt cao.

- Déi véi cdc ATS dwoc ddu noi dén cdp ngam va cdc thiét bi khdc,
trong qud trinh do can phan biét dwoc PD ciia ATS hay la PD dén tir
bén ngoai ATS.

1.2.3.7 Do dién tré cach dién

Két qua Tinh trang Hanh ddng va khuyén céo
IR > 1000 MQ Binh thuong. Duy tri tan suat chuan
Thyc hién cap do 3 7
IR <1000 MQ Phoi hgp vai cac hang muc khac dé

danh gia trudc khi sira chita/thay thé

1.2.3.8 Do dién tré tiép xic

Két qua
(Qz_en_ 'Ero tl?ep xuc so §anh Tinh Hanh dong
vai bién ban xuat xwong/ trang :

thiét bi méi/giira 3 pha)

Piéu kién van hanh binh thuong. Duy

0 N 4 - 2 R
|%AR| <20 tri tAn suat kiém tra chuan

. Tan suat cta cac hang muc cap do 1
0 . < < ¥
20 < |%AR]| <30 'rung binh diéu chinh thanh 01 thang,

1%AR] > 30 Sira chira/thay thé

Ghi chu:
- Trude khi do can phdi xit Iy tiép diém (vé sinh, lam sach tiép diém)

1.2.3.9 Do thoi giam déng cit

Két qua

. o Tinhtrang | Hanh ddng va khuyén céo
(Thei gian so sanh gitra 3 pha)

Diéu kién van hanh binh thudng.

ATC'OSE S 3mS Vé. ATopen S 21’IlS N z .2 2
Duy tri tan suat kieém tra chuan

3ms < Atglose < Sms hodc
2ms < Atopen <3,3ms

Trung binh | Theo dsi

Kiém tra va sira chira / thay thé

Atclose > 5mS hOéC Atopen > 3,3mS n ,
ngay lap tuc
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Ghi chi: Thoi gian va d khéng dong thoi cac tiép diém khi dong (AT ciose) VA M
(ATopen)

1.2.3.10 Thao tac déng cit

Két qua Tinhtrang | Hanh dong va khuyén céo

Binh thuong. Duy tri tin suét

Thanh céng chuin

Khdng thanh cong Sira chira / thay thé ngay lap tac

Ghi chii: Thao téc bang tay déng - cat 5 lan

1.2.3.11 Giam sat phéng dién cuc by PDonline

Két qua Tinh trang | Hanh ddng va khuyén céo
Khong phat hién PD - Piéu kién van hanh binh
Phét hién PD voi cuong do thuong. Duy tri tan suat kiém
nho, PD ¢6 thay doi theo xu Kha tra chuan
huong
Phét hién PD voi cutmg do | 0oy | Dat tan suat Giam sat
[6m, xu hudng PD rd rang g PDonline thanh 6 thang

Phét hién PD vdi cudng do rat Stra chira / thay thé ngay lap
I6n, xu huéng PD rat rb rang tuc

* Ghi cha:
- Gidm sdt phéng dién cuc b ¢6 thé 1a dang ngan han (tir 04 — 06 gio)
hodc dai han (gan co dinh va giam sat lién tuc)
- Truong hop gdn cé dinh va gidm sdt lién tuc thi khéng can thuwce hién
cac muc kiém tra PD khac

1.2.3.12  Thir nghiém dién ap xoay chiéu tin so cong nghiép
Két qua Tinh trang | Hanh déng va khuyén cao
Dat Binh thuong, duy tri tin suat
¢ chuan cip @6 1, 2
Khéng dat Sira chira / thay thé ngay lap tac
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