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A villamosmérndkok tamogatasara a diagnosztikai eredmények
értelmezésében és az er6saramu kabelek szigetelési
allapotanak megitélésében, a kdvetkez6 informacidkat kell
Osszekapcsolni és felhasznalni a dontéshez sziikséges

ismeretek el6allitasakor:

Komponens teriilet; tartalmazza a kabel felépitésének specifikus
szigetelési jellegzetességeit; pl. kabelszigetelés, szerelvények,

Diagnosztikai teriilet; tartalmazza az alkalmazott diagnosztika
tipusat; pl. altalanos allapot megitélése, gyengepontok
felderitése

Mérési adatok tertilete; az allapotértékelés soran felhasznalt
specifikus diagnosztikai mennyiségek meghatarozasa.
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Adatbaziselemzés: az aktualis szigetelesi allapot értekelése

- I I I N .
A tipusu A tipusu B tipusu A tipusu C tipusu A tipusu
végelzaré osszekotdé Osszekoté  osszekotd osszekotd végelzaré

= a mérési adatok tarolasa;
= korrelacié a lényeges értelmezési szabalyok kozott;

= a karbantartasi javaslatokhoz sziikséges bonyolult
informaciok kinyerése;
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Adatbaziselemzés: Részleges kisiilés mennyiségek kiértékelése

T A kabel szigetelési allapota 1, 2 és 3 dimenzids
oA mérési mennyiségek alapjan elemezhet6:

s

L3
L]

= Eredmények 6sszevetése: PD minta, PD
térkép, tg 0 kiilonbozé
fesziiltségigénybevételek esetén;

2]

bl

= A kiilonbségek trendelése az tizem alatti

kritikus valtozasok szempontjabdl,
= pl. trendanalizis;

* PDIV (Begy. fesz.);

* PDEV (Kialv. fesz.);

e PD szint;

* PD intenzitas;

= A hasonlé komponensek eredményeinek
Osszevetése pl. statisztikai elteréselemzes.

* PD minta (fazishelyzet);
* PD térkép;
* tgd.
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Az adatbazis rendszer
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Az adatbazis rendszer

A méreési
adatok ‘ ( )
inputja ...
Meresi
adatok A mérések és
A mérések kabeladatok
tipusainak analizise
meghatarozas #CM 5 é
érések tipusai
-
N— —
Akibel-  /HB)| Kabeladatok
struktura
meghatarozas
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Kéabel-teriilet

Tulajdonos
kabelszakasz ,
, kabelszakasz
tipusa
kabelrész végelzaro osszekoto
kabelrész végelzaro osszekoto
tipusa tipusa tipusa
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TS

Cable Sections

—LCable zection —LCable zection Infarmation

BEYZ - Forbo k4 /402 - BOKY Krommenie M ame Test Cahble 1

FE35 - Farbo k15 ¢ 402 - B0ky Krommenie
______ B570 - Forbo k2 / 402 - 50 kM Krommenie Type Cable Section Test Type |
R B563 - Forbo k1 /4 402 - 50K Krommerie

VB - Middenakker / 406 - BOKY Purmersnd kE. Yaoltage Class |10

05WH B70729

05WwH 288522 City Crelft

ROkY Rijnzburg kabel weld 115 groep 7000 naar k20

B0k Fli'!nshuri kabel veld 115 irnei F000 naar AkZ0 Owrer TeztPerzon

Test Cable 2 ' 967E0RS
Tost Cabls 7 Section number
Test Cable 3 Load Ik rionsr

Earthing faultz |Mone

Saoil conditions |1 nknowrn

Higtaory

Add pdate

soinsscions | pelet i

Update Joint
Leleke Joink

—Graphical

Update Cable part

Update Termination

Split Cable seckion

= Bl

0.00 100,00 200,00 300,00 400,00 a00.00 0000 700,00 200,00 300,00
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=lal x|

Cable Sections

ok ok

B

5 oae et | [Cable section Cable zection Information
B572 - Forbo k4 /402 - BOEN Krommenie M ame Test Cable 1
FE35 - Farbo k15 ¢ 402 - B0ky Krommenie
______ B570 - Forbo k2 / 402 - 50 kM Krommenie Type Cable Section Test Type |
R B563 - Forbo k1 /4 402 - 50KV Krormmenie
7652 - Middenakker / FRRERSN || [0
05wH 670729
05WwH 288522 Crelft
AOkY Rijnzburg kabel
B0k Rijnsburg kabel Joint type Oliernaf j TestPerzon
Teszt Cable 2
Test Cable 4 Conductar bype Er|967E0ES
Test Cable 3
Test Cable 1 Senal nurnber L nknown
Mounting date 16-7-20001 == |15:16:01 — Nane
rik o
Digtance left cable part ending 7 m
Diztance right cable part ending 15600000 m
Diztance end of cable section 156.00000 m
k. Cancel

—Graphical—————

Yol fo)
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C o ety

—Cable part twpe

Cable component types | Cable section types |

TKF 95 CU

MKF 95 CU

Uk niown 35 CL
WOHW 95 CU
TKF 240 AL
AAT8R0AL

Pare aty|

M arne
 anufacturer
Inzulation pe

Conductor type

TEF 150 AL

TEF

Faper Oil

150aL

o

aint tupe

Lowizil

Oliernof

Tece

ik oy
F.abeldon

M ek aldiet

Joint TestTppe A

Jnint TeztTune B

Add

Jpdate

[elete

M ame
M anufacturer

Inzulation bwpe

— T ermination type

Cog

M agrefis

Capitale

Onbekend ES O 47
nknowan

Termination TestTupe 1
Termination TextType 2

Add

I pdate

[Melete

M ame
K anufacturer

Inzulation pe
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Persons

=18 x|

—Person

MHuan

Benjamin Quak,
TUDelrt

Ben Quak,
TestPerzon

iTestPerzon number 2

Update

Delete

M arne
Address
£ip

City
Phone

[nfo

TestPerson number 2

Mekehveg 4

2B28C0

Delrt

527893111

TeztPerzon number 2 1z een inzpector voor test doeleinden.

{© Customer % Inzpectar

www.pd-team.hu


http://www.pd-team.hu

25 OWTS - Input

English

Tartalom Teljes képerny6

Norms

=18 x|

—Huantitiez and Component type

—Momm [numerncal]

Meazurement type | wiTS j

Component

™ Termination
& Jaint

= Cable part

i~ Cable section

Compaonent type

inimum walue
Common value

b amirnuinn value

2000.00000

Tece -
ko J
F.abeldon J
Mekaldiet

Jaint TeztTupe B j

Cluaritity

PO level at 2711, 0
FD intengty at U_0
PO intensity at 2500

Add Update Delete
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Az adatbazis rendszer

A méreési
Vil AN >
inputja ...
Meresi
adatok A mérések és
A mérések kabeladatok
tipusainak analizise
meghatarozas #CM 5 é
érések tipusai
> —
N— —
A kabel- ﬂ Kabeladatok
struktura
meghatarozas
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Meérési teriilet

inspector

meérés . ,

, mereés kabelszakasz
tipusa
-z - abelrész, ossze:
.. mennyisegi a.'.O?, ©5%, 0SS2¢
mennyiseg erték koto, végelzaro
vaqy kabel
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Measurement Types

-8 x|

Meazurement type
{ [GE

Delete

Corrment

PO

FOEY

PD level at U_0
PD lewvel at LI_0
FD lewel at U_0
FD level at U 0

PO level at 25U 0
PD level at 2*0_0
FD lewvel at 21 _0
PO level at 200
TgDelta at U_0
TgDelta at 250_0
FD intengty at U_0
PO intensity at 10
PD intensity at 1_0
PO intensity at 1_0
FD intengty at 241
PD intensity at 250
PO intensity at 2*0_
PO intensity at 2400
Condition

0
0
0
0

10 Quantities | 20 I]uantitiesl 40 E!uar‘ltitiesl

Update 1D quantikty

M ame FD level at 20 (0

Type M urnernical

—Mumerical
LIt
Low value

High alue

pC

0.00000

1000000,0a000

Apply to

Cable5echon

4

Cancel

ddd Lpdate

Delete
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£ OWTS - Definition SLE

Measurement Types

[0wTs ~| New Delete

|’h-1 eazLrement kype

10 Quantities 20 Quantiies | 30 Duantitiesl

D Mapping at L 0O

M ame IF'D il apping at 11_0

FD h_flapping at 241 0

PD-time at U_0 Murnber of lines to skip |2
F'D.-tIITIE.' at 24110

-tirme at J_0 Data column i

J-time at 2#0_0

—Firzt dimenziondcolumn

Auiz & T

.

Muiz label  |Cable Length It [

—Second dimenziondcolume
Aris O x Y

.

Auis label [P magnitude Urit |pC

Graph type £ Line & Scatter 7 Spike

Apply to IEaI:uIeS ection

&dd Update
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Az adatbazis rendszer

A mérési
adatok ‘ ( )
inputja . .
Mérési
adatok A mérések és
A mérések kabeladatok
tipusainak analizise
meghatarozas #CM 5 é
érések tipusai
S e
N— o
A kabel- ﬂ Kabeladatok
struktura
meghatarozas
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Mennyiség-teriilet

mennyiség mennyiség erték

¥ ¥
| | | | | |

1D 2D 3D 1D 2D 3D
menny. menny. menny. érték érték érték
Erték- Erték-
par harmas
1D: 2D: 3D:
Numerikus érték A numerikus A numerikus
parok listaja harmasok listaja

Szoveges érték

Tobbvalasztasos érték
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B OWTS - Measure - (] X
=

2 Selection
=

Meazurement type TS j

—Component
[l CableSection

- B2 - Forbo k4 4 402 - BOKW K rommenie - Krommenie - GPLE
- 7885 - Forbo k15 /402 - BOky Krommenie - Krommenie - GPLE
-~ BRE0 - Forbo k2 /4 402 - B0 kY Krommenie - Kiommenie - GPLE,
- BBET - Forbo k1 /4 402 - BOKY Krommenie - Krommenie - GPLE
- ¥BRZ - Middenakker / 406 - 50KY Purmerend KK - - GPLE
- 05WH 670729 - Amzterdam - GPLE
- O5WwWH 288522 - Amzterdam - GPLE
- BlkyY Rijpzburg kabel weld 115 groep 7000 naar A0 - - GPLE
- BlkyY Rijpzburg kabel weld 115 groep 7000 naar A0 - - GPLE
B T =zt Cable 1 - Delft - Cable Section Test Tupe |
- Test Cable 2 - - Cable Section Test Type |
- Test Cable 4 - - Cable Section Test Type |
- Test Cable 3- - Cable Section Test Type |
- Test Cable 1 - Delft - Cable Section Test Tope |
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_B OWTS - Measure 3] =
=

Measurement

...... —Meazurement

11 70-3-1958 Add
L2 10-3-1998
L3 10-3-1998
L1 31-10-1998 To
L2 31-10-1993
L3 31-10-15998
L1 02-02-1999 lpdate
L2 02-02-1999
L3 02-02-1999
L1 05-03-2000
L2 05-03-2000
L3 05-03-2000
L1 03-04-2001
L2 03-04-2007
L3 03-04-2001

Delete

—Meazurement |nfo

Hame L1 10-3-1953
Date 10-2-1938 13:60:23
|nzpectars TestPerzon number 2
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Update measurement
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Infarmation | Cuantities I

English

Tartalom Teljes képerny6

—Meazurement Info
M ame L1 30-11-1999

D ate 30-11-1939 0:00:00 ﬁ
—Inzpector
Benjarin Quak Select Al
[ Ben Quak —
TestP ber 2
[ ] TestPerzan number Deselect Al
|rmeert Selection
k. LCancel
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_Z-OWTS - Measure 3] =
sy

Measurement

@ Xl
Inforrmation I]uantitiesl
—Components——— —uantitie
EELS7 - Forbo k4 4 402 10 Quantities | 20 Quantities I 30 Quantties I

=~ CablePart
- TEF 150 AL
- TKF 95 C Comment
- TEF 150 AL
- TEF 95 CU FBby 2 K
- MEF 95 CU
- TEF 150 AL FOEY g w
- TEF 95 CU
TKF 150 AL FD level at L_0 3250 pC
- TEF 95 CU =
KPR LL PD lewvel at 2<0_0 3300 pC

E-Joint Ta Delta at 1U_0
- Lozl
- Lol TgDelta at 24_0
- Lozl
- Qliermnaf PO intensity at U0 [Law hd
- Tece - J
- Tece FD inkenzity at 2<U_0 | Lo j
- Lozl
- Lzl Canditian <4 Mo value > j
- Lozl

[+ Termination PD level at PDIY pCC

< | IC1
k. LCancel
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Measurement

Update measurement

Information  Huantibies |

E—

~Components———

= Cahb

[=- 6572 - Forbo k4 / 40z

lePart

- TEF 150 AL
- TKF 35 CU
- TRF 150 AL
- TKF 35 CU
- MKF 35 CU
- TRF 150 AL
- TKF 35 CU
- TRF 150 AL
- TKF 35 CU
- TKF 35 CU

English
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—Luantitie

10 Quantities | 20 E!uantitiesl a0 E!uantitiesl

FD lewel at L0
FD lewvel at 200
FD internsity at L_0

FD intensity at 24010

500

{44 Mo value >3 j

Low j

pC

pC

LCancel
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Information  Huantibies |

~Components———

- 6572 - Forbo k4 4 40
- CablePart

- TKF 180 AL
- TKF 95 CU
- TKF 180 AL
- TKF 95 CU
- MKEF 95 CU
- TKF 180 AL
- TKF 95 CU
- TKF 180 AL
- TKF 95 CU
- TKF 95 CU
=] Jaint
- Lozl
- Lozl
- Lozl
- liernaf
- Terce
- Terce
- Lozl
- Lozl
- Lozl
[+ Termination

English
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Measurement

Update measurement

—Luantitie
1D Quantiies 20 Quanhties | 3D E!uantitiesl

FO' Mapping at U_0

_ |rnmart |
FD Mapping at 21 _

Delete |

T able

FD-tirme at 0
iPD-tme a
IJ-time at 1_0

|7‘ Vo A Q‘ﬁl

[-tirme at 2%01_00

PD-time &t 2*1_0

--q--r1

0o0s 00

0,015 ,
time [=]

0,02

codoobd

-_——d - =

0,025

LCancel
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Az adatbazis rendszer

A mérési
adatok ‘ ( )
inputja .
Mérési
adatok A mérések és
A mérések kabeladatok
tipusainak analizise
meghatarozas #CM 5 é
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struktura
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Meresi
adatok A mérések és
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'1' OW'TR - Analyse

Component View
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=My relection [ pasusernis
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4} B572 - Forbokd £ 4 Y = Fme st U 0
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B TP eron aln
25000 E i ;
€ mmof |
a 15.000 : : ; ;
. 1Dm:| - ..JE_......._.......-- . ._; - :
E i[ﬁj ..:-..--...-....-..--..--..--E......:
0 0oE O/ OM5 002 0035 0p3
Time: [5]
SNyl = | S < & | i) 3 6
IUkbims ol L0 Uime st L0
= B
E B
s 4 s 4
a2 & 3]
Lu] 0
-2 -2
'l -4
& -8
A @l o ; S s
DS O OHS  OgE 0Oz
e [m]
4] 1 i
[ Transpooe

www.pd-team.hu


http://www.pd-team.hu

* WTS - Amalyse

~Ties
= My selechion
[+ Mumon
- UMDl
= TefPerzon
i Tmsk Cmble: 1 - Dl=lft - Csble Sectic
Terrareston TesType 1
Cabl=Fat TestType a

CablsFat TesiTupe &

Jomd TestTyps &

CablaFat TesiTume 5

Joind TestType &

CablePal TestTume a

Jond TestType &

CablePat TestTume a

Joind TestType &

CoablePat TestTvoe a

Joind TestType &

CoablePat TestTupe a

Joind TestType &

CabdeFat TesiTupe a

Joinl TestType &

CabdePat TesiTupe o

Jond TesType &,

CablePa TesTyoe a

Joind TesType &

CablePai Test Ty a

Teirriaton TesT ppe 2
[ Tt Cable 2« - Cabobe S gctior T
B Tt Cabde 4 Lokl S ey |
[ Tat Cabde 3¢« Cabob Sactior Te
Bl Tzt Cabdr 1 - Dladit - Dbl S it

Help

1l | =

[T Transpome

o .

|

English Tartalom Teljes képerny6
i =1#] x|
Component View
' okoskeest IWTE
M eara ks Quarditie:
= L P bl 1) 0D
LIL2 - 15|
LI L3 1031568 | PO indensitp a0 L _0
b= L1 3 -10-1598 | PO irdenisdy a2 2701_0
] L2 3101998
[ 1331101398 =l
=]
1800
=loi x|
E i
El!J'ﬂ"---.-----‘.---r--:----i- e
(w10 1] . ........... | ST .! ........... :. .......... .! ........... :
s A R ST S
ok : . : - Z -
S 20.B.888 2L 25A.00E MR000 6S2000 M-2.200
Mk | <<Timess = Ol |
230
=l

www.pd-team.hu


http://www.pd-team.hu

1 WTS - Amalyse

rTie=

-1 Wy selschion

[+ C.=bleSecton

#1 Teimnaton

[+ Cmblefsi

- Jon
Lvwizil
Cib=rrad
Teos
Linkriem
Fsbaldon
ek mhoiat
Joint TesAType &
Jonit TestTppe B

[~ Transpoos

iorkshest OWTS

English

Tartalom

Teljes képernyd

[ Measiserments

v LT T0-2195%
Cal g ek o
o L3 1031598
« L1 T-10-1590
# L2 1101724
¥ L3301

ik B EJQEEI

FD b=l i LI_D)

ERHENE

190 €30 1070 1510 1950 2390

e

|elmmry - 1412 5
1 Sy ﬁ]?;‘ﬂ
| Chackas wwiidlh © 320

www.pd-team.hu


http://www.pd-team.hu

| English || | Tartalom || | Teljes képernyd ||

Idoanalizis

Két diagnosztikai mennyiség: a begyujtdsi fesziiltseg és a részleges kisiiles
nagysaganak trendje; A zold teriileten a szigetelés leromldsa nem kritikus, a
piros teriilet jelzi a megnovekedett meghibdsodasi kockdzatot.

™- Chart Hi=] E3

' '
L1 25-03-01

_____ R e e e  fy—po et R e

[} 200 400 =10]N] 200 1000 1200 1400 1600 l 1 EI::II:I . ..?I:I;:II:I l :?Q:III:I . ..?4;:"] l :?Ei:ll:l . ..?EI;:II:I l .BDI:II:I
PD level at PDIV [pC]
L infracore Delft University of Technology, HV Technology & Management HIG HAEI LTAGE
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Tipusanalizis

Ertelmezési szabaly alkotdsanak példdja adatbadzis haszndlatdval; egy tipusii
komponens-sorozat detektalt részleges kistilés szintjeinek eloszldsa.

~Iolx|
Az A tipusa -, @ [ o e
osszekotok
részleges kisiilés " o 101255
o« g0 ot | IS - 327 458
szintje U,-on @ (Chet wdh 220
E -
21
45
m -
=y
M -
-
i 1]
154 -
i0
]
180 0 520 BE0 10 1290 1810 1730 1850 2T 2x0
fr|
u=(xX—uW)/o DT
' _ G|
u=196 95%-0s megbizhatdsagi intervallumra
r:_i..i._.l_;_.y_._ ol Delft University of Technology, HV Technology & Management HIGH ﬁﬁl._TAGE
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Normak

1 dimenzi6s numerikus 1 dimenzios tobbvalasztasos
mennyiség, intervallum mennyiség, a lista alkészlete

#
0 ............... PD kritikus

* A komponensek azonositdsahoz

. nor ak létezhetnek az alabbiak minden
mbinacidjarara:

* meéres tipusa,
* komponens tipusa,
* ldimenzios mennyiség
Qtcon Delft University of Technology, HV Technology & Management ﬁ!?ﬁﬁgm_mce
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Populacié kivalasztasa (1)

Ideiglenes tulfesziiltségek

u
tevi 4 pg]A
I n AN AN AAAA
9
/VVVV\/V\/VVVV t _—
v
A
g
[pC]
>
: U [kV]
: PDIV
:+ uo
t> PDEV
r’:ﬁf_ﬂ._.:__ Delft University of Technology, HV Technology & Management HIGH A?_EAGE
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Populaci6 kivalasztasa
Sztir6 minden olyan 10 kV-os XLPE kabel kivalasztasahoz , amely
talfesziiltség kockazattal rendelkezik

x|
—Filker info
Filker name 10 kN ¥LPE with pozzible overvoltage rigk,
tMeazurement type  |WTS j
Bein date FH] 272000 AHlzzioas =
End date ] 272000 AHlzzioas =
—Filker tree
= 'I!:I kW #LPE with pozzible overvoltage rigk
=1 Rule 1

- CableSection : Type = ¥LPE
CableSection : YoltageClazsz = 10
PO [CableSection] = 10

... PDEY [CableSection] < 10

k. LCancel

" :-'-'i aCore Delft University of Technology, HV Technology & Management HIGH /An LTAGE
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SQL analizis

MS Access lekérdezés, amely a részleges kistilés szintek adatkészletét az tizemido

Tﬁ: Irlmm'fm Sepaps ks cregrs]) o Measurerentuste Tirs |- MounbingCubs 11565 [T Fiagrps
1 L T
; | M | DCnusntiy Jodrk T v Cusankiy
Waargareen: =) =] ] m|
L'I'I:ﬂ;; “dmint; TestTyps i P e sk L1 T
4] | ¥
Feread e 1 e
= . .
L infracore Delft University of Technology, HV Technology & Management HlGl-lrﬂmmﬁﬁ
miominioni s Bl T ]
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SQL / additional analysis

Uzemben toltott idé = Mérés datuma - Szerelés datuma

0]

2100
1800
1500

/ /[ / am7 7 J coo

1200 2400 3600 4800 6000 7200 8600
Részleges kislilés szint (pC)

1200 Uzemben toltott idd

& o /
'_I'_l"(),"lz,ll,—"lll

(napok)
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Adatgyfijtés és adatbazis tamogatas az elosztohalozati kabelek
allapotvezérelt karbantartasahoz

TARTALOM

5. Kovetkeztetések

-

L infracore Delft University of Technology, HV Technology & Management Hl-::-i-}f,":mmﬁe

W e e L ] B Pl
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Kovetkeztetések

» Az adatbazis timogatas fontos elem a szigetelési
rendszerek allapotértékelésében, pl. er6saramu kéabelek
esetében.

> Fejlett, roncsoldsmentes modszerek haszndlatdval, a mért
eredmények adatbazisban torténé tarolasaval és elemzésével
olyan tovabbi informéacidkat nyerhetiink, amelyek
kinyerését az egyes meérések oOnmagukban nem teszik
lehet6veé.

»Ezen informdaciok alapjan kialakithatok a felajitas vagy
karbantartas kiilonb6z6 szintjei. Ha ezek a szintek az
adatbazisban, mint norma szintek keriilnek alkalmazasra,
konnyen kivalaszthatd, hogy mely komponenseken kell az
allapotvezérelt karbantartasi tevékenységeket elvégezni.

L :_u..i acor Delft University of Technology, HV Technology & Management HIGH ﬁ_g LTAGE
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TUDelft

Detft University of Technology

Datamining and Data Bases Support for CBM
of Distribution Power Cables

Edward Gulski, Ben Quak

Edwin Groot ()
) Delft University of Technology, HV Technology & Management, The Netherlands
() NUON InfraCore, The Netherlands

r’{w.;_.c_nr_‘_ _ Delft University of Technology, HV Technology & Management H[qyﬁgl_rnﬁf

www.pd-team.hu


http://www.pd-team.hu

Magyar Contents Toggle Full Screen

Data-mining and Databases Support for CBM
of Distribution Power Cables

CONTENT

1. General aspects

2. Database structure
3. Data integrity

4. Use Cases

5. Conclusions

"ﬁ,'.‘,'.‘.f.'i'.'. ol Delft University of Technology, HV Technology & Management ngyﬁgm_mm
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Data-mining and Databases Support for CBM
of Distribution Power Cables

CONTENT

1. General aspects

2, Datapase sirLcillre
3. Dartalntegrity

4. Use Cases

5. Conclusions

rc-ia'i'ff'ﬁ'f . Delft University of Technology, HV Technology & Management

www.pd-team.hu

VA


http://www.pd-team.hu

_ veger | | contems | | Togglerut oreen |
Power Cable Systems

i iﬁi—:ﬂ?_ Delft University of Technology, HV Technology & Management Hlﬂﬂﬁ_ OLTAGE

www.pd-team.hu


http://www.pd-team.hu

r:ﬂrifﬂl:au

kel SR

www.pd-team.hu

Distribution
Power Cable
Systems

Magyar

Contents Toggle Full Screen

Knowledge rules

-

Diagnostics

Condition
Based
Maintenance

Delft University of Technology, HV Technology & Management
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To support electrical engineers in the interpretation of
diagnostics results and in the assessment of the insulation
condition of power cables, linkage between the following

Information has to be combined and used to generate
decision knowledge:

Component domain; consisting specific insulation

characteristics of the cable structure; e.g. cable insulation,
accessories,

Diagnostic domain; consisting type of diagnostics applied;
e.g. general condition assessment, weak-spots assessment

Measuring data domain; defining specific diagnostic
guantities used during condition assessment.

Delft University of Technology, HV Technology & Management qg@yﬁ__ql_mm

r.:‘I‘.\.II falnre
\racors
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Data base analysis: assessing the actual insulation condition

Tl = = = = =
Terminati Joint Joint Joint Joint Terminati
on type A type B type A type C on
type A type A

= storage of measuring data;
= correlation with relevant knowledge rules;

= extraction of complicated information for recommendations
about maintenance;

Fc&::ﬂ.: _ Delft University of Technology, HV Technology & Management HIG%GI.TAGE
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Data base analysis: PD guantities evaluation

e {

B

Evaluation of the cable insulation condition
can be analysed based on 1D, 2D & 3D
measuring quantities:

di i

1.
]

L3
L]

1
o
". ——

[

= Comparing results: PD pattern, PD mapping,
tan o, at different voltage stresses/levels;

—-..4a..=| = Trending the differences in the terms of
oy o critical changes during service time,
- pDE\}; e.g. trend analyze;
e PD level;

e PD intensity;
e PD pattern;

e PD mapping;
e Tgé.

= Comparing results of similar components in
the network e.g. statistical deviation.

r":_...i._al_;_.y_._ ol Delft University of Technology, HV Technology & Management I-:I!Ei—lﬁﬂl]ﬂﬂE
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Data-mining and Databases Support for CBM
of Distribution Power Cables

CONTENT
1. Gerneral aspecis

2. Database structure

3. Dartalntegrity
4. Use Cases
5. Conclusions
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The Database System

Relational Object Relational

Ability to Search, ~__ L ~__ -
Support for Multiple Users

Flat File Object

¥/¥/

>
Data Complexity,
Extensibility
Fi‘._!;::.?l.'nr. Delft University of Technology, HV Technology & Management HT_G_I:I/A_?!:TAGE
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The Database System
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Data

Measurement
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Analysis of
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Definition of

Measurement and Cable
Types #b j Data
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Definition of ‘ ___ Cable Data
Cable Structure
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Cable Domain

Owner

)

cable-section

cable-section

type
8N Y, N
cable-part termination joint
cable-part termination joint
type type type
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Cable Sections

—LCable zection —LCable zection Infarmation

BEYZ - Forbo k4 /402 - BOKY Krommenie M ame Test Cahble 1

FE35 - Farbo k15 ¢ 402 - B0ky Krommenie
______ B570 - Forbo k2 / 402 - 50 kM Krommenie Type Cable Section Test Type |
R B563 - Forbo k1 /4 402 - 50K Krommerie

VB - Middenakker / 406 - BOKY Purmersnd kE. Yaoltage Class |10

05WH B70729

05WwH 288522 City Crelft

ROkY Rijnzburg kabel weld 115 groep 7000 naar k20

B0k Fli'!nshuri kabel veld 115 irnei F000 naar AkZ0 Owrer TeztPerzon

Test Cable 2 ' 967E0RS
Tost Cabls 7 Section number
Test Cable 3 Load Ik rionsr

Earthing faultz |Mone

Saoil conditions |1 nknowrn
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Add pdate
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—Graphical
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Cable Sections

ok ok

B

5 oae et | [Cable section Cable zection Information
B572 - Forbo k4 /402 - BOEN Krommenie M ame Test Cable 1
FE35 - Farbo k15 ¢ 402 - B0ky Krommenie
______ B570 - Forbo k2 / 402 - 50 kM Krommenie Type Cable Section Test Type |
R B563 - Forbo k1 /4 402 - 50KV Krormmenie
7652 - Middenakker / FRRERSN || [0
05wH 670729
05WwH 288522 Crelft
AOkY Rijnzburg kabel
B0k Rijnsburg kabel Joint type Oliernaf j TestPerzon
Teszt Cable 2
Test Cable 4 Conductar bype Er|967E0ES
Test Cable 3
Test Cable 1 Senal nurnber L nknown
Mounting date 16-7-20001 == |15:16:01 — Nane
rik o
Digtance left cable part ending 7 m
Diztance right cable part ending 15600000 m
Diztance end of cable section 156.00000 m
k. Cancel

—Graphical—————
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—Person

MHuan

Benjamin Quak,
TUDelrt

Ben Quak,
TestPerzon
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Update

Delete

M arne
Address
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Phone
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TestPerson number 2
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527893111
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{© Customer % Inzpectar

www.pd-team.hu


http://www.pd-team.hu

25 OWTS - Input

Magyar

Contents Toggle Full Screen

Norms

=18 x|

—Huantitiez and Component type

—Momm [numerncal]

Meazurement type | wiTS j

Component

™ Termination
& Jaint

= Cable part

i~ Cable section

Compaonent type

inimum walue
Common value

b amirnuinn value

2000.00000

Tece -
ko J
F.abeldon J
Mekaldiet

Jaint TeztTupe B j

Cluaritity

PO level at 2711, 0
FD intengty at U_0
PO intensity at 2500

Add Update Delete

www.pd-team.hu


http://www.pd-team.hu

Magyar Contents Toggle Full Screen

The Database System

Input of
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Data
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The Database System
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Measurement
Data

Measurement
Data

Analysis of
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Measurement and Cable
Types #t — Data
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Quantity Domain

guantity ' 4quantity value
I I I I I I
1D 2D 3D 1D 2D 3D
guantity guantity guantity value value value
Value Value
1D: 2D: 3D: Pair Triplet
Numeric Value List of Numeric Pairs List of Numeric Triplets
Text Value

Multiple-Choice Value
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Use Cases

» Time Analysis

» Type Analysis
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»Analysis through SQL and additional software
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Time Analysis

Trending two diagnostics quantities PDIV and PD level; Green area means that
the degradation process is not critical for the insulation; reed area indicates
Increased risk of failure.
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Type Analysis

Example of knowledge rule generation by using databases; all detected PD
levels from one type of component are reflected with the distribution.
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1D numeric quantity, 1D multiple choice quantity,
interval subset of MC list
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SQL / additional analysis

MS Access query to result in a dataset for a diagnostic parameter PD level

versus service life.
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SQL / additional analysis

In-Service Time = Measurement Date — Mounting Date
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Conclusions

» Database support is an important element in obtaining
relevant information for condition assessment of insulating

systems, e.g. power cables.

» By using advanced non-destructive diagnostic techniques
and storage of the measured quantities in a database,
analysis can be performed to extract additional information

not shown by the single measurements.

»Based on this information, decisions can be made about
levels for updating or maintenance. When these levels are
applied on the database as norm levels, components are

easily selected for CBM actions.
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