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GIOI THIEU CHUNG

Common Transformer Failure Modes
Others, 1%

Tap Changers,

26% Winding, 45%

Core and
magnetic circuit,
3%

Bushings, 17%_~

Insulation, 1% Lead exit, 7%

Nguon: Qualitrol- Comprehensive Monitoring for Transformer



GIOI THIEU CHUNG

Bushing
*Capacitance
*Tan Delta

Hottest
Wmdmg Spot |

LTC Monitoring

*Tap position 3 q
»Contact wear — Cooling System
*Switching Time + *Motor Current
*Motor Current *Pump Current
*Motor Torque *Contact wear
*Motor Power w i
Sonsumption -'-lzm Byviog |
4 1 : 3 (=1 I Other Parameters
' - - ! .T
Gases inside Y _P‘:g';:::m“
the tank | =0l Level
*8 /3 Gases *Load

*Moisture in Oil
=Partial Discharge
*Membrane rupture

Lifetime  Moisturein  Bubbling

‘Consumption  Insulation Temperature

Nguon: Qualitrol- Smart Condition Monitoring



GIOI THIEU CHUNG

MS 3000-Online condition monitoring and expert
System, Alstom- 2010: Hé thong nay c6 chirc niang
giam sat cudn day, dau cwc, hé thong lam mat, OLTC
cua MBA.

SITRAM@ GAS-Guard 8 va SITRAM@ CM, Siemens-
2011: phan tich thanh phan khi trong dau, do lwéng
nhiét dé cudn day, nhiét dé6 dau, kha nang van hanh
qua tai, phan tich lao héa cach dién cuén day

Power line & Transformer Monitering, ATS- 2011: giam
sat kha nang tai dworng day, giam sat kha nang tai va
lao hoa cach dién ctia may bién ap

Thang 6/2011, EVN-NPT nghién ctru Cong nghé giam
sat & phan tich online dau, str dung thiét bi phéan tich
Multitrans cua hang Kelman (UK)




GIOI THIEU CHUNG
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GIAM SAT NHIET DO PIEM NONG CUON DAY

PP TRUC TIEP VS PP GIAN TIEP
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GIAM SAT NHIET DO PIEM NONG CUON DAY

K : Hé s6 phu tai
e, : Nhiét dé méi truwong (°C)
9, : Nhiét do6 1&p dau trén
(°C)
K = o1 g —1 8, : Nhiét dé diém néng cuén
——— i\ghf/\; ¥ St - T _ day (OC)

T+kpatys  1+lro/kao)s R : Ti s6 giira ton that c6 tai
va tén that khong tai tai dong dién
dinh murc
ki Koy K, 1 Hang s6 tinh toan cua
mo hinh nhiét

; ‘, X : Hang so6 exponent cua
Ll g, 1A ’R ~- L A% nhigt 46 ddu
1+ R 1+ k14708 y : Hing sé exponent cua
nhiét do cudén day
T, : Hang s6 th&i gian clua
dau
Oa 1 Ty : Hang s6 thei gian cua
= 1+ k41705 cudn day ]
A6, : D6 tang nhiét do diem
8, nc'fng cu’c}n day so vé&i I&p dau trén
........................................................... (dinh mure), K
AL AB : D6 tang nhiét do I&p
Nguon: |EC 60076-7-2005 déﬁrtrén S0 V&i moi t%'u’b’ng (dinh
murc), K

Hang s6 Ky, Koy, Koo, Tgy Ty X, Y Quyét
dinh béi dung lwong MBA va hé
théng lam mat.



GIAM SAT NHIET DO PIEM NONG CUON DAY

A o S0 liéu do Pic tinh MBA
GIAM SAT ONLINE S liéu do
8, — nhiét dd méi tnrong Gia tri danh dinh: U, S, I, R. A8y, A8y
A R < 8, —nhiét d6 dau (néu co) Dic tinh nhigt' x, v, ki k. ko Tor Ty
Thiéet lap thong so I - dong dién Gi tri nguing: Bugs. Byt .-
MBA
Thu thaP gia trl do, ! !
chu ki lay soé liéu 1 Mb hinh tinh foin
1an/3 phl]t, soO |Iéu Phuong phap phwong trinh vi phin
dworc lay ttr Server cua IEC 60076-7-2005
hé théng tw dong héa l
TBA. _ :
i ; . 8, —nhiét 40 dau
Tinh toan trang thai B, — nliét d6 diém néng cudn diy
kh6’| déu L —tdc dd 130 hoa cach digén

Giai phwong trinh vi
phan
Pwa so liéu dau ra, do Canh bao Bio cio
thi theo thoi gian Bo = B -D4 thi theo thot gian:
> - En = E'I'_mﬂ%:_], B I K 6, G 6y
Puwa ra canh bao RL — Tudi tho cich -Bing bdo cdo
dién




GIAM SAT THANH PHAN KHI HOA TAN TRONG DAU (DGA)

Hién twong phat nhiét hay phong dién cuc bé phat sinh trong MBA déu
sinh ra cac thanh phan khi chay trong dau MBA, phong dién con duy tri
ham Iwong khi chay sé gia tang theo thei gian. Khi mirc dé cac ham
lwong khi 1én ¢6 thé lam chay né MBA.

Loai hinh su ¢co Khi phéat sinh dac trung Cac khi khac
Qua nhiet dau CH,4.C.H, H>.C>H;
Qua4 nhiét dau va giay cach dién CH4.C:H4.CO.CO2 H>.C>Hs
Phong dién cuc bo trong dau va giay cach dién | H.CH4.CO C2H».CoHs.CO,
Phong dien trong dau H,.C-H>
Hob quang dién trong dau H,.C-H, CH4.C,H4.CoHg
Ho quang dién trong dau va giay H,.C,H,.CO.CO, CH,4.C-H,.C,H;

Nguén: IEEE Std C57.91-1995

Gidm sdt va phan tich thanh phan khi hoa tan trong dau cé thé phat hién
som cac bat thweong bén trong MBA va theo doi dworc dién bién phat sinh

cdc sw co




GIAM SAT THANH PHAN KHI HOA TAN TRONG DAU (DGA)

Chuyén dé nghién ctu, ng dung thiét bi do TM8 cua
Serveron/QUALITROL. TM8 do ham Iwgng 09 loai khi hoa tan trong

Goas-n-Ol Treng Chaet Transdormer OR Anadyein and Noddicaton (TOAN)
o On-bow comnadilion of & Dedt gressess for s s o Novsrad natwrrd Leossecd DGA chigrusdis: tecd nokogy
comprebnnerss DGA corditon ssesameet that prosdee the mo=t scouets DGA dogrostc
rozitable, razute e 3l othar diagnastic tools

- . w— -’- e —
E.

Duval Trangles Rogers and Basio Gas Ratios

* Mitpls Duse' Tnanghes provice diagrostic * Offer theon dmenss onal varws of dogocsio
ontcomes for vanous combnatons of $e foult outcomen for virious pombeations of the faut
pusen VEC S0556-2007-05) goses JEEE C57 104-2000 X 1EC £0590-2007-05),

SERVERON



GIAM SAT THANH PHAN KHI HOA TAN TRONG DAU (DGA)

PP so sanh ti s6 Doernenburg theo IEEE Std C57.104-2008

Phwong phap Doernenburg st dung 4 ti s ham lwong khi
R,= CH,/H,

I M - » NOFALLT
=21 ' t/ < \\. ~
Ry= CH/CH,  [eewr \ At SN RN
o= Lo/ Loy ‘ l\l"liT \—Nb’i'/ l‘-:“l .:J;: ?“3—;:/ ChCON o TEST N ::;Txu:x;.
| GAS Gl o N > 7 2 “rn Vi ;
_ \ / o P e o WL o G AFPLICAELE:
3= Vall/uly SN R o N RESAMPLE
s &, > r o L
Ry= GoHg/CoH, R1=CHoM; X %% T
PaTalidS TR T e B gt W p ) PARTIAL
H3LH;CH. SN o /‘_?"‘\-..\ a3z AP x4 /'/' DISCHARGE
" . ™ . - N .
Ré=CaHe/Car ~ ' .
ate/larz \\:r/ - N s N
g v FAULT NOT
. ; ¢ - X N P DENTFIABLE
A 2 A - > 4 A » P RESAMALE
Chan doan suw cO: PV AN AN PON v
B R e SR I < O o . OISCHARGE
/4 = A - v oSN o~ e rge ’ - Y - - =
Qua nhiét N 01D Y20 0% _‘/-»(-.\ 03 L7 "“-..\ 94 7 ® RO
' Ny R 2 N Ne
r A ~ \‘ ,’f -— ™ \/ -
FAULT NOT
Phong dién cuc b6 o I ! > DRSS
A PN P N N T CSAMPL
HOG quang dién. i B P Rt P
z =1 3 - z : -~ 13 . - N
< o Yo qm I8 ap U< g4 b THERMALFAWT
. - # -._\\ ’// \\ - ~__\\ "_..
N i N N

Neuon: IEEE Std C57.104-2008



GIAM SAT THANH PHAN KHI HOA TAN TRONG DAU (DGA)

So liéu do

GIAM SAT DGA , U
ONLINE Thiet bi do sac pho dau (1lan/1h)
H,. CH,. CoH,, C>Hy, CoHs. CO (UL/L)

Thu thap gia tri do,
chu ki lay so liéu l

11an/1h, so liéu dwoc
cung cap twr dau ra cua

thiét bi do sac pho M hinh tinh toin
Phwong phap so sanh ti s6 Doernenburg

dau.
, , (IEEE Std C57.104-2008)
Tinh toan theo
phwong phap so sanh
ti s6 Doernenburg.
Dwa ra cac chan doan _, , v
sw cod Chan dnmiu‘ﬂ,r n"i Bio cio
] N i i 0- MBA van hanh binh ) o
Dwa ra bang bao cao, thuong Bang bdo cdo
do thi thoi gian 1- Nghi van ¢6 st co Do thi thoi gian:
2- Qua nhiét H,.CHy.CoHy. CoHy,
3- Phong dién cuc bo C,Hs.CO (UL/L)
4- HO quang dien




"HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)

GIAM SAT NHIET DO HOT-SPOT
TRANSFORMER

— ONLINE
GIAM SAT DGA MONITORING
SYSTEM




HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)

Théng qua nghién clru 2 PP phd bién nhat trong gidm sat MBA, mdi
phwong phap déu coé nhivng dac diém riéng

TOMS két hop 2 phwong phép trén, han ché nhuwoc diém cda tirng
phwong phép riéng 1&, st dung wu diém, ttr d6 cung cap cho hé thong
tw dong héa TBA cac canh bao va chan doan c6 chat lwong cao:

- Két hop mét phwong phép gian tiép, mét phwong phap truc tiép
s& nang cao tinh linh hoat cua hé thong;

« Qua trinh nhiét trong MBA |a mét qua trinh phirc tap, cd quan tinh
I&n. Chu ki lay mau mdt ngan mét dai cé thé theo sat qué trinh
phat sinh sy cd, dap rng cdng tac dw bao dién bién sw cb6 dong
th®i ndng cao tinh 6n dinh cta cac két qua dau ra;

-« MG6i phwong phép gidm sat cé cac két quéa phan doan riéng biét,
thdng qua viéc s dung logic kiém tra chéo s& cung cap cho hé
théng tw ddng héa TBA cac chan doan c¢6 tinh chinh xac cao.



HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)

TOM S Transformer Profile

(Pac tinh MBA)

//_\ r
\—// Online Calculation
Dir liéu vao

(3 phut/lan) l:'> Nhiét d6 cudn day
Server dit lieu <::> Thanh phan khi trong

- - Trans_data 13

Sac pho - o

déu (1h/1an) '::> Hé dénh gia. chan doén

tong hop

Online Maonitor

Pong ho Analog
Bang dit liéu

D6 thi thoi gian
Canh bao

Report

Bang bao cao (Form 1 ngay)
In, xuat bao cao




HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)

toan
hoat,

va chinh

TOMS

ho ca
déc
0 tro

& thong
TPH TBA san cé

ém cua
than
ieu tién

ich va toc do xur
li cao




HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)

Trans_profile
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HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)
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HE THONG GIAM SAT ONLINE MAY BIEN AP (TOMS)
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KET LUAN

Nhu cau vé mét hé thong giam sat trwc tuyén MBA: toan dién,
chinh xac, théi gian thuc

Pé tai da tiéen hanh nghién ctru 2 phwong phap hién dai va
dwoc st dung nhiéu nhat trong céng tac giam sat trwe tuyén
MBA hién nay va tién hanh gi&i thiéu hé théng téng hop giam
sat trwc tuyén MBA — TOMS.

Nham thwc hién muc tiéu giam sat MBA deé ra, cac nghién ctru
tiep theo c6 phwong hwéng nhw sau: dao sau nghién ctru cai
tien ky thuat giam sat diém néng cudn day va giam sat thanh
phan khi MBA; thir nghiém thwc té va nang cao tinh chinh xac,
do tin cay cua hé thong TOMS; bé sung cac céng nghé giam
sat MBA khac nhw giam sat tgd sir MBA, camera nhiét, PD,
chan déng co hoc,...
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