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1925: Pressurized paper insulation used
on cable

1930: PVC insulation used on cables

1942: Polyethelene insulation first used
on cable

1962: Ethylene propylene rubber-insulated
cables become commercial available

1963: Performed cable accessories become
available

1970s: Shrinkable cable accessories become

available
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5. nsgentngeinm Faningesnmladsuazgnnid
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szuuagiwwalamau

gunsailwimanlussuuaneluildfude aelwinlddu (Underground
cable) waz Unit substation &wsuanglwinldauinaiaussniaiunso
naelamelulsznelng wadmsy Unit substation sldfuSemitanunsa
nanmeludsznald dostindnannstssmeamingy vssvasianuaula
ﬁ%ﬁ’]ﬂ’ﬁmamiuqﬂnifﬁﬁ

Unit substation %38 Prefabricated substation #3® Compact station
ﬁagﬁ‘ﬁ 1 ﬂiznaué’qruaqﬁﬂifﬁﬁﬁﬁﬁm 4 ofla Ao gunsnidnsausIALIUNG
(Medium voltage switchgear), wilautaslWin (Transformer), Qﬂﬂizﬁéfmia
LLidﬁu(}*’h (Low voltage switchgear) uazlaslane (Metal enclosure)
flsnaziBuanesumain dil

Transformer/

compongnts

Compact station of concrete

31/17 1 Unit substation
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1. gunsrusrkansvAuUIUNa N
(Medium voltage switchgear)
ﬁmﬁwﬁLﬂuqﬁnsdﬁaaﬁuLLazﬁ@m'ami
NAMUITUDUTIAUIUNAS Qﬂﬂstﬁﬁﬁﬂu
{donldunniigade Ring main unit (RMU)
é’fsgﬂﬁ 2 lesniaudasnsouaz i
HertEunIsnamasNamsUNsaIsnneIas
milna (Feeder remote terminal unit — FRTU)
LLa:qﬂﬂifﬁﬁ%ﬁaoﬁ@mauﬁau,am"mmi
NAFDUAINNINTIIU Specification No.108 :
12&24 kV SF6-insulated Ring Main Unit
P99N15 IAIUATIAN WAZHIASFIU TEC
62271-200 : AC Metal-enclosed switchgear
and controlgear for rated voltages above
1 kV and up to and including 52 kV

37J*7'/ 2 Ring main unit



2. nijoudadlwwn (Transformer)

miasunsssulwinszuulunans
#50a1n RMU iuszuuusssuiuazds
muﬂszLmvl,wﬂﬂvl,ﬂé’oqﬁmmiﬁnm'aLLiaﬁuén
Lﬁa'ov'wvlwslﬁﬁ'mﬁ%na”lﬂ Taensiauas
IiinfiRadslu Unit substation 1iulawa
FUAAUIULTY (Dry type or cast resin)
wazafinauudingdu (Oil type) oﬁ"&gﬂﬁ 3
wisudadliazdasiinmantfnazeiiuns
NARDUAINNINTFIU Specification No.236 :
Conventional type three phase less-flam-
mable liquid filled transformer 293n15 WA
UAIUA, N1A531u TIS 384 : Standard
for power transformer LATHNINT§1U IEC

60076 : Power transformer

Electrical Engineering.

U7 3 Hondadlwirsdnauouu

w

. aUnsnifAncoISIAURT (Low voltage switchgear)
mﬁnﬁLﬁugﬂnim‘i'la0ﬁ'uuaxéfmima%maﬁmiwuLLiarﬁfuéﬁ qﬂnini

AR Molded case circuit breaker @fﬁ:lj‘l_lﬁ 4 qﬂﬂﬁﬂiﬁﬂx

=)
™
¥
—2
=2
b4
2
)
=
=)

% a

mmu@mauﬂ'ﬁmezthumiwnﬂaumummgm Specification No.105 :
12/24 kV Unit substation 283n15tWHIUATHATS, 41793711 IEC 614391 .
Low-voltage switchgear and controlgear assemblies WazN193§14 IEC

60947-2 : Low voltage switchgear and controlgear Part 2-Circuit breaker

31/171' 4 Low voltage switchgear
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4. Insvlan: (Metal enclosure)

ﬁmﬁﬂﬁﬂumﬁaﬂﬁuqﬂmdﬁa 3 afiadldnanidnesn W5 unit
substation BuLAEINY 51/031_]171' 5 qﬂmrﬁﬁ%ﬁmﬁ@mauﬂauammmi
NAFBUANNNINTFIU Specification No.105 : 12/24 kV Unit substation

289015 MIRIUATAS

nisnadou

8719890901M5511 [EC 62271-202 Awualdl Unit substation §iodnn
NSNARDY AIN

1. Dielectric tests

Lf‘iawwﬂ@ﬂﬂitﬁﬁﬁ@iaLLiaﬁuﬂwuﬂawa naautaslniin LLa:qﬁﬂiﬁﬁﬁﬂﬁia
W96 HIUNITNARBUAINNINTIIUIDIUAAZGUNTALED NAIIINTIN
Usznautinaani mﬂﬁﬂ'}mm'm:wﬁ’mqﬂnaaimfumw:ﬁﬂﬁﬁﬁtymvlﬁ
NMMUANATIUAIINAINUTDIAUINTTNIN QUNTUANADUTIAN
Thunatsnursaudadlwii LLa:qﬂﬂiﬂiﬁm@iaLLsaﬁuéwﬁU%ﬁaLmaﬂwﬁw

XY TIRATHAI JOURNAL

3‘1/17!' 5 Metal enclosure

2. Temperature rise test
nsnegeUniNenaaaudilseansninlunig
52U18ANTOUBDIG Enclosure 71lain 1A
o e Aa o
a1gmsldnuresgunsnidug nianinely

'
|

PLADNANINWTITU AINHINTFIUAUUA
class of enclosure HAWNIAY 5K, 10K,
15K, 20K #1358 30K ludeaninunaeinis
WA uATHa19IRMUA class of enclosure
157 20K nanfegun)ivemiioutadlnin
ﬁmaaumé’amnamﬁﬂuﬁ Unit substation
%ﬁmﬁqmugﬁﬁuﬁﬂmﬁu 20 89A1
lalied (Class 20 @ At < 20K)



3. Short-time withstand current and
peak withstand current tests

WUN1INAReUTZUUNISTINNT S ULERANI B
a9Au LNenaaeuUsr AN NNTRITTU

grounding 284 Unit substation

4. Verification of protection
Lﬂuﬂ’]iﬂﬂﬂ@Uﬂ’]’]ﬂﬁWN’ﬁﬂiuﬂ’]iﬂﬂ‘ﬂﬂﬁaﬁﬁ
agjmﬂiué Unit substation (IP Protection)
muiaﬁmunmmmsvl,wﬁmnwmaﬁmun
oehedin il

+ Medium voltage compartment : IP43
IP33

« Low voltage compartment : IP43

« Transformer compartment :

5. Mechanical tests

Wunsnageunenauu sy 3 nsneaaey

sail

- Wind pressure \UUN1INARBUANNUTINTS
ADLIIAN

Electrical Engineering.

« Roof load tJUN15NARUANNAINITAIUNITTUINANVBIVAIAT LT AN
- Mechanical impacts LJWN1SNAFDLANNAINUABLTINIING LTU Uszg
3D URIAT LDUAU

6. Tests to verify the auxiliary and control circuits
dunsneaeuianduni1sn1nuesasianaanialug Unit substation

7. Internal arc test
L*ﬁumiwmaauv?m:uufﬁameadqjua:msﬂaaﬁ'uamﬁnsmﬁw%al,ﬂmvl,wﬁ
AnnnnszuadmsaslililouduiifnuviedssmauidgasTumuinm
In&iAes wdadu 3 class il

- IAC-A floaruguufsn (Operator) lilignazifnszidaniaiasiv
- IACB Hasiudszmauiiagasiian LilvignaziAnssifavewarln

- IAC-AB ﬁaaﬁuﬁaQﬂﬁﬁ'ﬁmuua:ﬂimwuﬁﬁﬁyaﬂﬂm

mudaiuuareInsiWiIuasiaimualig Unit substation fiasniu
N1sNAEeU class IAC-AB Iunirﬁﬁﬂnmmmﬁ Unit substation MMa&ay
flauauAnA1fUALEUDI18 X ABINNNITAIWIBUS U MAUALAs T
ﬁaaﬁmumimﬁnﬂdwiuﬁwnaau N9ZANNITOUINANITNAROLNID9D4
wnule

Prototype

NMIN5INEAY Elbag lasiuflanuudn Unit substation 1uluaudeadvuasesnsiniiuasuarsiudsle 3 Ussiande Unit

substation type I VimmiﬂaﬂﬁmﬁaLL‘imelWmeﬂ 500, 750 Kaxr 1000 kVA waz Unit substation type II way type II

special NENTNAARINBULLAIINA12UIA 500 KVA Hs1sazidaanmanaiia Aedl

1. s19a:198AVaV High voltage switchgear

Rated voltage (kV)

Rated impulse withstand voltage (kV)

Rated power frequency withstand voltage (kV)
Rated normal current (A)

Protection class of high voltage switchgear

Type

12 24

95 125

28 50
600

IP 43 or better

Metal-enclosed type hermetically sealed in SFsfilled

APRIL - JULY 2018 04K
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2. s1gazilvgavavruanladlwwa

Capacity (kVA) 1000 750 500 500

Rated high voltage (V) 12 000, 24 000, 12 000 / 24 000

Rated low voltage (V) 416 / 240

Rated impulse withstand voltage HV / LV (kV) 125 / 30

Rated power frequency withstand voltage HV /

LV (k) 40 /10

Tapping range (%) -4 x 2.5

Vector group Dyn1

No load loss (W) 1000 840 670 790

Load loss (W) 6400 4370 3030 4200
Impedance (%) > 6.5 > 3.25
Temperature rise Wdg. / Oil (K) 50 / 50

Protection class of transformer IP 33 or better

Type Conventional type three phase less-flammable liquid filled transformer

3. s19a:198AVaY Low voltage switchgear

Rated operational voltage (V) 400/230, 3 phase system, neutral solidly ground

Rated current for incoming circuit breaker (A) 1600 AT / 1600 AF 800 AT / 800 AF
Rated ultimate short-circuit breaking capacity (kA) > 30 kA at 400 V

Number of outgoing circuit breaker 6 outgoings

Rated current (A), number and cable size 400 AT / 400 AF for 4 outgoings connecting to 240 mm” (Cu)

250 AT / 250 AF for 2 outgoings connecting to 185 mm?’ (Cu)

Protection class of low voltage switchgear IP 43 or better

4. s19a:199AvaV Enclosure

Dimension (mm) 2080 x 2980 x 2700 1680 x 2980 x 2700 1200 x 2980 x 2590
Withstand the internal arc test 20 kA for 1 sec
Material Made of Galvanized steel sheet

[ T1RATHAI JOURNAL
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5. Wan1snnAdau

1. Internal arc test

NN1SNAABL internal arc test MINNIATFIU IEC 62271-202 N%d
NAFDU Siemens AG UssinAeasii Fa0URDINAFaUNDUaN1TNVDI
Short-circuit Testing liaison (STL) NANITNARDUNIY class IAC-AB 7

N3zUa Short-circuit 20 kA 1Jwaa1 1 3u#

2. Verification of protection

HAN1INARDUTEAUN1TLRINUVRIG Unit substation Wuluaudeiinue

PBINT PWNILATHAI A5

« Medium voltage compartment : IP 43

« Transformer compartment : IP 33

« Low voltage compartment : IP 43

DAK TESTING LABORATORY MEDIUM VOLTAGE
E ﬁ-n Franmrunt as Many

Type Test Document

Tont - 1700620 ot - AT Camom: 35 naa

Taat smpuct sewss by eay B

Owigaston.  Sulasten: Type TICS-MEA 5001000
Stchgesr BN Ang-man BIASer BanH BISc tte RIET Raght 1040 mem
Maied stign. AV Asied sommconwt 304 Rt by 88
st paas’ 2 e v A -
it cumet $004  wlsbedewst ML ot 4

e 50 EAGANAR D 858 Samant AG
#Eag [rbgabichak
DR 12 aag 13 uty 2017

Appis taat

I6C 83271-302 201403, claune 6152

WG 83371-300: 201110, clause 8,108

Toats pretormerd.

Tyod 101 Hernsl 406 WAL Of Top SrURASACHIES SUBIITOA tyos TRE-MEA S00-1000
Tt e 17DT12-08 (AC-8 20 bk 1 5]

panel biock e RAT

Tast no: 17071304 (AC-4 20 kA, 1 3]

pansd bicck type RAT e

= The door o the mediom volliage compartsant st opened

[Contmuns on st 3)

Taat sadasty

Tha ahaue mesisned s S5ject Rt AL Tl WATE AN i A5eArEAATS wan the BppLed AT
spwelaaturs.

[Conrwd on it 3)

Frankfurt am Mass, 19 Octozer 2017

3. Short-time withstand current and
peak withstand current tests
HAUNISNAFBUUSLEANTAINYDISSUY

Grounding 989 Unit substation @NNIATIIU
IEC 62271-202

[XE] TIRATHAI JOURNAL



Electrical Engineering.

5 I

4. Mechanical test
NIUNITNAFDULTINIING NIANNLTINT

23a0=r 0
FAL.T T o)
fiousIan ANNA1INTINNTSUInanTeY -
UAIAT WATAINAIVILABLTINIINANNULE i
De3Tay IK 10
1.1 P G0
8788 e 00

chl-F ]

5. Temperature rise test
fHunIsneFavUsEansninlunisssune

5 BdSe e 000
ANSUTBY Unit substation 1@ class of b

1 Dfite-030

enclosure 91 15 K

LBMLRES

l
Wl ﬂl Ill Iu

=] =] ?

ENERGIETECHNIK GmbH

.

| mw\\uvuun

....... g i unasu

MNANMNIINTTENIIUTENDS Ine
AUUSEN Elbag Fadunwang Unit

. Aa ~
substation NilAmMWAINUTTINALEDINI
NINITRINAFDUAINNINTFIU [EC uay

NATIIUTBINS INTNUATHAN MInagey

Siemems AG LJuvisinaaauiduauidn

STL &115U Type test LAZHDINATDUUDY

fislne AlasUMssUTaRIlATRNMINAseL
wan. / IEC 17205 @450 Temperature rise
test TINANITNARDUHIUNNTILNT AN
Iessanudiesiu Fagtiu ussn dslngla
= o & P . (3
n1sBuweunzibeu Shortlist 1e3gUnIH
Unit substation wazlasun155UT093N
A5 BATHAIRTUNE s USRELAY O
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Mr.T

3qa3 a193mnssumans
unIngnasmalulagwszrouinaiauys
Iminsdase

Mwaau
TRANSFORMER
DEMO BOX

A4 a a @ °
LATDINDNITNAROUNITIALFUVRILNUINANUAZIARIANNBULAS (Core and
Winding deformation) Ni%e91 FRAX B8 Megger e'ﬁal,ﬁul,ﬂ%mﬁa%ﬂﬁag:
Tungumsnageumsideguvasusioudaslnil uazdnazianlunisnaaay SFRA

. @ o ¢ °
(Sweep Frequency Response Analysis) Imﬂéwam‘lﬁﬂﬂwﬂqﬂﬂimqmmam
wlaudaslWi FRAX Demo box 34 FDB101 iwaslglunisnagaunisfinu

dl 1 o 13 a ﬂ! 2 < 1 ]
P931A30IMATAY FRAX nautrlunaseundaudasass dgiliauinuiniauls
a a d' <~ d'dv 1 =) [ 2 2 Qs;
wazauIsanaandlssansnnrasnsaslieniansmzatraufeinula wsauns
ansaldlumsinavsugmniiinageunsiaudasiaiiuac19f wlauen
nalandasunBluvesujidns Taalinaslunaseuiundeuntasass) Tulusunsy
o o o a ; o a Aa & o
FRAX fl#nagay €98 Function lunsneaseulasdnasianuidsmeiinaduny

5 . 2 ¢ d o - 4
wlaulasduau 11 Cases Hsnavlangmsnasauinadnswgfnssuaigiaau
uaz Amplitude Lilansiaudadiinaudenie 3 FRAX Demo box §1 FDB101

%uqmanwmxﬂmamiugﬂw 1 A3
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Aruanuru: FRAX Demo box Su FDB101

Transformer Demo Box Layout
Coaxial (BNC) connectors
| Iron core | ‘ LV winding, 200 turns ‘ HV (A+N), LV (a+n)

A
Megger.
FDB 101

FRAX Demo Box

N

OoN

" @ 5% @ oN @
OFF ™. OFF OFF "4
4 \5 6
NN

ﬁ:;ﬂﬁ v @
T T
N\ 1

Flexible HV winding, [ Capacitors/FTB 101 | Switches for simulation Earth/ground
~ 400 turns Z1=100pF, Z2 = FTB 101 of electrical faults connector
U1 1 yatraeunionUay FRAX Demo box FDB101
1. ANOWUAILNAANNFINITOUSULAULAANLANDINAD S 4. @INTAINADINITANIIAITVDIVAAIAGIULTIAN (Shorted
nsidegUvesunumanta Turn LV)
2. IAAINAIUKTIFI (HV Winding) 31471 400 50U WU 5. aATARDIANNGULFIVRIVARIAAIULITIA (Loss of
¢ A a = | 2 A o
sounasuMIuUnNaasin mmmmuqu"lm MREeGRN Turn LV)
VANIALUA 6. a’?m‘%man@ﬁaﬁizﬁﬁmawmamﬁmmaéw (Bad
3. ARIAAIULTIAN (LV Winding) 9113u 200 58U Connection LV)

7. gadananidNiuaug Z1, Z2 waz Z3

funaunisnad@ou

P FandlUsunsy FRAX [WWaNIN1TNaaey PN 2

B Pax Diagnostics© FRAX Software

® pax Diagnostics© FRAX Software

Welcome to the FRAX Setup Wizard Completing the FRAX Setup Wizard
This wizard will guide you through the installation of FRAX. FRAX has been installed on your computer.
Itis recommended that you dose all other applications Click Finish to dose this wizard.

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Visit http: /fwaw paxdiagnostics.com /software for updates

PAH DIAGNOSTICS

U7 2 iaaumsanaalUsinsu FRAX
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1 k% m_
b leAnnsasaudalusunsy FRAX azls Icon ettt W e ——— =
£ dl ﬁ?"?
RUIAAHNTUN 3 B
s [ <] vemote | serulre: [ E::;
e[ m[ [ [ me[ [ [
o | Toow: | cading: | o)
De-Energoed Tap Can... Lo Tae Changer
DTS g | T g | Tess e | ::’_‘;
hl’ﬂ-:[ W—[ M:l
Tl | Teedsr: B s
o s |
St
T
Fl=][a]R] 7. o
W Phase . ?‘.:;

Uil 3 1aav lcon navdnAulUsinsuy FRAX

b @en Template nlinaaay Transformer Demo Box

. ) :
=8 = o I
1 10.1 Peamepiate (1400) | MagriLde (NEe] e | P (4 Gragh Samnge
4392l Case MNNNA 11 Cases WIWEJE’UVI 5 I = - Ty ]
[ v med. v wnd open Gl G 1
[EIHV wnd. L wnd shorted () L
[ g L]
Measurarment type - === | g
[
Cuick Test Mutiple Sweeps | Ls Measurermard 3o Termclate | i a3
Sunen grupa: e mamas i ]
Sty groups: « St e E| { ==
2-winding [VNdL] x - i §= i
| 2ewinding [Dud] X MY wnd, LV wnd open = I
| 2-wanding [Yhiyn] 3| MY wnd, LV wnd shorted - i ;'::i‘}
d-winding [Dyeil] X | LV winding - EFY
2-winding [Dynll] 2| B, ehormad tumin LV - M-_Im
| 3-winding [YMd11d11) 5 LV, theeted tum in LV q L
|3-wining [Yhictiyni) 3LV, o of s i LY = =
| |3-windin + e
: : ’"N""M“: XLV, bod conteat - L)
Sl ] * -
3-vinding [Dyedymt] X :'::Mwm' -y
[ damaged core i - p _ fwn
-wardfarg |Dysil J0] = = ) [ o6 [T M
- XK HY, radisl deformation - Fobguinnty )
F-winding [De0ynl| Shr e ¥ [T
3-winding [D40d0] LI = e
Hodde
' [Fl[=][a]R] Fu. o
sd | oeee |
e g | | E.
ok | coee | W | L) ()

Do lt Yourself

JUT 4 nanasunialUsinsy FRAX

Template for FRAX Transformer Demo Box Ready to connect to FRAX 101

31/17'/ 5 lidaav Template na: Case lunisnadou

Bluetooth or USB «—»
communication

ilennoduwSounadeu

7919957ANATEY FRAX101, FRAX Demo box
FDB101 wax Note book L37@13150 connect lagld

Coaxial cables

USB 30 Bluetooth flansy dsluaiudiiden

LWL Bluetooth UNALLANIENULATDINATDULAL
Note book ®g11aAUNIN wazazNaTUaTIluNIg
NeapunsloulaazInsy n1sdedvasuandlugui 6

|||-

7 7J'7'I’ 6 IIéTﬂ\lﬂ’]Sﬂ'OO\IVSZ'fFInﬂHOU
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SEEERE Somnunainiuusigs Inodlansmaunainduusein (Measure HV Winding, LV Winding Open) 1iunsn
AMANBLTBIUNUUANUATIARINUNBUTAIAULTIGS uanslugui 7

100 & 1. L1

10k
Fragquancy (Hz)

U 7 Measure HV Winding, LV Winding Open

Interpretation: eiJun1siiuAMaNEUzBImioulaslnsgNIWTINIITARIAMULTIFILATUNWAGN Dzudoula

Unf iWewiuidu Finger Print wiaidudeyadneds nsiivansuziiiamininduegionin vindn1sinndoutadass
14 = 1 dl 1 2 =1 1 @ a Qg; 1 U L a L4 G 1

wdnfivafligndee arinadenisandulalunisnaseuasssely Tmlsudanindymlunisldnunsels

Case 2 ’3’ﬂ°gﬂ°1l®mﬂﬁﬂuu‘mgo Iﬂﬂé’ma‘gﬂ%ﬂa’mﬁﬁumﬂﬁ'} (Measure HV Winding, LV Winding Shorted)
dun1sinpuansuzressnaiaviowdaiiuusigs uanslusun 8

Coaxial cables =

5‘.?0
Foetor =
) i i
= ‘1 HV winding
F o 27 | LV winding
o} @ 1 open)

1o 100 1. 100 K 1M 10 N

10 &
Fraquansy (M)

31/17‘ 8 Measure HV Winding, LV Winding Shorted

Interpretation: iWalunsiiuAMANBUIBITANIAIULIIgIMTauUaslaaany nznsiaulasnd iwaiiudu
Finger Print #3aifudayadnida
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Do It Yourself.

FEELN Spmnunaiaduusiin Taailasgnunainfuusigs (Measure LV Winding, HV Winding Open) (fiun1sia
AMANBUTVBIUNUINANLAZIAAIAYNBLTAIAULTIA wandlugui 9

Ll Magriude
Lo
o | W winding |
=20
g
£
2 | i
" [ RV winding

100 K m 0

A0k
Fraguency (H)

U7 9 Measure LV Winding, HV Winding Open

Interpretation: WealJuN1SIAUAMANEULINIBUUMIALANINTINIVARIAAURTIATUATUNUIAAN VULHBULA
Unf wwainuiu Finger Print v3aidudoyasnads

Case 4 TATATAAINAIUUTIZI 1ABI1ABITNTAVARIAGIULTIARUEIUAAI5 (Measure HV Winding, LV

o I3 = % o o A a % o o
Winding Shorted Tum) LJUn1sANB1AMANBULIRIVARIANIBULAIATULTIZILDIAANITANIINTVDIVARIAATULIIAN
wandlugui 10

Coaxial cables I Les

HV winding, |
shorted turn |
in LV

31/17 10 Measure HV Winding, LV Winding Shorted Turn

Interpretation: aziiulainminaaaIndIURsINNNITANINITANIU riinadernaInauLsIgs Tuduaungag
300 Hz aufia 10 kHz T3nngA1 Magnitude MuRBULURIFIgRazaelutig 2-3 kHz
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Case 5 TPTAVARNINAIUKTINT 1ABINRBINTAVARIAGIUUTIATLNIEIUAAIIAT (Measure LV Winding, LV Winding

Shorted Turn) 1HUN1SANHIAMANHULVDIZAMIANLBUURIATULTIANTBIAANITAAIINTVDIVANIAGIURTIAN UAA
Tugun 1

_ Type: 0 Magnitude
' e I Leg
I\ } Swich Sharted Turs - ON S . T
Coaxial cables et ° o e
s e i LV winding,
10 b shorted turn
H s & in LV
20
A g
d g
A a
siegger =
OB gy w =

R = =

0,50 10 —l—_|__ i

10
Fraquanoy (HZ)

31_/‘7'/ 11 Measure LV Winding, LV Winding Shorted Turn

Interpretation: 921U laI1MINTAAIAGAULTIANNNITANIIITAATY AziinainligUaduaIaaInmuusIn Tugu
ANNDTIE 300 Hz AUns 200 kHz BavngeA1 Magnitude MiAsuudaigagaazeglugas 10-30 kHz

Case 6 TAYATARIAAIULTIA 1ABAADITTATANIAGIUUTIANAANTFYLAEUNEIU (Measure LV Winding,

LV Winding Loss of Turn) iJun1sfinsamansuzesamansiaulasiuusiauiaiianisguidsmslusaaie
AULIIN uanalugun 12

5 LV winding,
/ 10 : lost turns
- in LV

10 M
Fraquancy (M)

gﬂﬁ 12 Measure LV Winding, LV Winding Loss of Turn

Interpretation: azifiulaivMInIAAIAMULSIANAANTFIEELIEIUAATL JUARUBBIIATIAAIULSIAT Tailins
Wasuulag aziilanizAn Magnitude Masuulanvinii dsazeglugag 100 kHz auly
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Do It Yourself.

Case 7 5/®°qmﬂmﬂﬁﬁumd(§n Imﬂ’:v’lamﬁ’]"qmﬂa’aﬂﬁﬁuLLidéﬂﬁ“gﬂﬁ@ﬂmu (Measure LV Winding, bad connection

in LV Winding) Jun1sfinsmamansmzessznainndowtassmuussaniisiinyasenialuznainfiuusinilis
wanalugui 13

gt
[} Switch Bad Connection = ON
Coaxial cables A

o Il el R \)——l—_l_ -

'LV winding |

[ winding, |
bad contact, 50 Q |

;:7_/17'/ 13 Measure LV Winding, bad connection in LV Winding

Interpretation: ¥NLAAAIAINAIUNURNTUNIAAIAGIULTIAT Az HHaN119HA1T Magnitude (WaBULURS Bue?
gﬂﬂﬁmawmmmoﬁ”mmaéﬂmﬂﬁﬂmmm LADIINLAAATIAIINATUNIBNNAIADUTIININ (1 kw) ANANNDNLAL

2 MHz azmlizuaaniasuutatotatoiam

Case 8 ’3’91‘1;91%@&’)@5714&‘50330 Imlu']mmmwmﬂﬁ’luuﬂﬁ’l (Measure HV Winding, LV Winding Open, Damage

Core) wazdsuunumaniiiianiswaenunudunmsaeimsiinnnudansadluunuman ineAnmamMansUzY09

wnuwaneusnunumaniiatyry uanslugui 14

Coaxial cables

) PYh g
e \w i £
" ol g

ﬁ.% D e
g 9090 ﬂ——|—_|=_ o

HV winding,
damaged
core

10k 100 & 1
Frequancy (HZ)

31/171" 14 Measure LV Winding, bad connection in LV Winding

Interpretation: MNNLAAANNEANTBIIULNUKAN 2zHKaN A1 Magnitude (WaguLUalug19I@InIN 10 kHz vush

gﬂﬂﬁummwmmﬁmuiaqﬂﬂmﬁﬂuwm

APRIL - JULY 2018 JOL:K]



o

Case 9 ’3’@“ﬁqﬂ°uﬂmﬂﬁmuia§n Iﬂﬂﬁ.l@’m"gﬂwa’mﬁml,mqo (Measure LV Winding, HV Winding Open, Damage Core)
wazdsuunuwmaniiiianismaenunuidunisinaeimaiinanuiansasluunuman ineAnsAMANEULI0ILNY
wiansasnunumaniiedym wandluguin 15

Typa: 0 Magrituds
I Log
| Coaxial cables o by SRRV !
LV winding, |
.- pia damaged
core
20
g
g
S0
; : LAl 2
Losan wing screw =
Dispiace uppar core = a0
| Tighten wing screw | d-

1o 100 1k

! Y
400 k i 10w

¥ Leg

Pnaul?\-:v(m
gﬂﬁ' 15 Measure LV Winding, HV Winding Open, Damage Core

Interpretation: ¥nLiAAMNAANIdluLNUMAN azdnanlvian Magnitude Waguuwlaslugieninia 10 kHz ausn
JUAAUTRITARIAAIULTII IR BULY Al

Case 10 ’3’ﬂ°gﬂ°ﬂﬂmﬂﬁﬂuuﬂgﬂ Iﬂﬁlﬂmmﬂ"ﬂmmﬂﬁﬂuuﬂéﬁ (Measure HV Winding, LV Winding Open, and
deformation of HV Winding) LLaxfnaaamiLﬁmmmﬁmw%aﬂuwmmmaqa Tmﬂmiﬁ'ﬁﬁwmmLLiGQOLﬁmmiLﬁagﬂ
4 = & d = & -
L‘waﬂn‘mamanwm:mawmmmuiaqwmmms Deform @NLL&@GIMEU‘H 16

I ftes Logarithmic scale

HVY winding

with radial

20 -- deformation

I Leg

ans
a8
g

-]

v

sbhdd

6

-

4060 & M 100w

: PRy :
— ,Z...?.T.,,;‘;?; ook Fraauenty (D)
HV winding W ies  [og)

31/17 16 Measure HV Winding, LV Winding Open, and deformation of HV Winding

Interpretation: aziAuldgimInuaaInmULsIguianIsdegy JUAAUIBIIAAINMULSIZY LinsasuLlas 9xl
WWIZAT Magnitude MiUABURLAIMNUL Be9zaglutig 30-100 kHz
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A

— %~
Demo Nox; ey, —— —:—

"e o oo \‘

Magnitude (dg)
8

Wagnitude (48]
o

shkbibaba

o

200 ¢ 1w 10w

200 k
Frequeney (Ha)
F iea

10k
Fraguaney (Hz)

nsI9daunIUWSaUldIU

luzn FRAX Demo box FDB101 lsanlwin1sdnen 21, 2

'
= o =

LNDAIIIFIUAMNNS DN LT INUNIAIATDI @18TRTIND

2

lsunsu losusazgaresduiuaugianl

71 Aiien Capacitance 2.2 nF LLamiug‘Uﬁ 18

M ok . T
¥ L

31/171' 18 Z1 Capacitance 2.2 nF nia:sUnduwanadou

Do It Yourself.

Case 11 *qummmmﬁml,méh laoilasgaeaainau
w39g3 (Measure LV Winding, HV Winding Open, Axial shift
of LV Winding) waztsuanansuussdnldaduainunuman
ieinaimaiaanuiandasluanainusasn Ingany Az
JamaduLsIininnaadaud é’mmmiugﬂﬁ 17

Interpretation: an®MEazviilon case 10 azwiuladvin
PaAIAFIULSIENAANITIRETY JUARUTDITARIAGIULTIRN
Laifinsiasuudas azfiianizAn Magnitude Muasuudas
Wi %a’a:agﬁtuﬁ’m 100-200 kHz

31/*7'/ 17 Measure LV Winding, HV Winding Open, Axial shift of LV Winding

72 fifien Capacitance 100 pF UU UNU Resister 5 MQ

meiugﬂﬁ 19

0k ok T T
W Ly

3‘1/‘71' 19 Z2 Capacitance 100 pF parallel Resister 5 MQ2 //a:§Un5'uwannaau

Interpretation: ¥NNsIaSsusUNalaa Magnitude waz
P = v @A o o o 1 = o o
sunduwmdeunu Aduduldiasasuinasemaaaunsonldnu

(s 2 [ Qr L
aswald concept Tunisnaaauusisudaswadaauiuting
uzasy wunuludluaivuiiesy O
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Drawing Room

oA a 6 1 d' 2
Iansselavunnnimensy 10
WUAIUNITANS) HIDISANIATNIS
e
YA mamy Winumaenauiidalamaliy
unanslagndnouagiels sgAsvlseaI
ANUNITIVLUHAL auuauumsﬁnmamzm e
MANTUNNTaYa mmowmoq A399a519%
i3 muswnuaﬂ'lafﬂwa?mnﬂﬂs Tmumm”

A3.NUAIT FTAIUIYLIY
‘lﬂElﬂﬁS»l'lﬂNNﬁﬁigﬁuLLﬂ%ﬂ‘mﬂﬂwLL‘ViG‘]JiZL‘VIﬁI‘/IEI
5 NNATWUS 2561
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Tull w.ea. 2544 szwinsaunANunnsgulng (aug.) (The Standards
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Purpose

Profit

T Jocelyne Daw. Cause Marketing for Nonprofits: Partner for Purpose, Passion and Profits (2006)
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