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CHAPTER - 1= STATE OF THE ART FOR MAINTENANGE OF TRANSFORMER
*  PREAMELE
v TERMINOLOGY
* MAINTENANCE PROCESS
1 PLANMING

Typical Mairtenance Buiteine Structurs
i} Esipment Iweritory
i) Computerized Mairtenance Guiselines
i) sk Lists and Operations
W) Mainetance Pun
¥]  Maintenance Schedues
Wi Work Orders
wil| Outage Pianning
2 ORGANISATION
&) Humsn Resources - Competencies
0] Fve IevEls OF COMmpEtEncy are definsd
o} Local Drganizetion
3 EXECUTION
&) Interms mnd External RESMIMES
B)  Heslth sho Sefety | Wheh WOrKing on & Trarsformer
i} Grounding
o} Working et Hesgnt

ok OV




i) Use of Voltage or Current Sources
W) Pressure
v} Aamiliary Cincut
Wi} Accumidated Mecharaal Enegy
wii] Closed Vesse
wiil| Fire Extinguishing System
i) Protection system
¥ Electrical Hazerds
4 RECORDING [DATA MANAGEMENT)
- Preventive Mantenencs Tracking
- Coreciive Mairtenence Tracking
- Regonding the Results of Disghostic Tests and Estabishing Trends:
5 OPTIMISATION
" STAMDARDS
v TRANSFORMER MAINTENANCE TECHMIQUE AND STRATAGY
i) Pomsibie mpscts of on & Transfomer by Lsck of Meitenance
i) Condition Moritoring,
i) Tme Based Maintenehce ahd Time besed Condition Moniorng
- MENENERGE FIaguensy
W} Congiton Based Mentenston
- Ol t2SIS revesl S0l Veles
- DGA reveds 'sbnomeal values
W] COMTBCtive Mairmetance
%) Comtinuois On-Line Mommoring
Wi} Crtiar CR-Litne CONGIRUOLE MONTINng Techhoeoges
THAPTER - 2: BEST PRACTI-ES OF MAINTENANCE OF TRANSFORMER
' POWER TRANSFORMER CHECK POINTS
= OLTE CHECK POINTS
' PURPOSE OF TEST AND ACUEPTASLE VALUES
*  MAINTENANCGE SCHEDULE
* LISTOF TOOLS & PLANTS, CONSUMABLES & SPECIAL [TEMS
* ADOPTION OF MEW TECHNOLOGY
:HAPTER - 3: D0's AND DON'Ts FOR MAINTERANCE
CHARTER - 4: OIL LEAKS CAUSE & PREVENTION
*  Formsof Gaslet




O-Rings

Gasket nstallation

Gasket Socks
Examples of Proper Gasket Mourting

CHAPTER - 5: DYRING OUT OF WET TRANSFORMER

B

IFFERENT DRYING TECHNIQUES

Molecwlar Seves

Hot Ol Circuiabion

Vacpum Drying Techmiques

Low Frequency Heating / Low Frequency Heating pius Hot Off Spray

Factors deciding drying cut of Transformer (OFF ling)

i) A fypical Drying out Policy

i} Drying out Procadure

i) Dy Out Procedure By Vacuum Pulling, Nitrogen Filling & Extemal Heating Method
CASE STUDY [OFF ling) - {O/H repart of S1SMVA, 400,/220/33KV)

Factor deciding On line - on site transformer drying, de-sludging & oil refining / regeneration
of transformer oil

CASE STUDY [OM ling) - [ 132KV Junagadh Subststion)

CHAPTER - & REPAIRING OF WET TRANSFORMER AT SITE

CASE STUDY -1
CASE STUDY -2
CASE STUDY -3

CHAPTER - 7= SPARE TRANSFORMER INSTALLATION & MAINTENANCE PRACTICES

A=
2.

Installation

Sequence of aperation

- The sequence of operation adopted by GETCO for spare trarsformer
arrangement/nstallation of spare transformer

Maintenance of Spare Transformer
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TCASE STUDY - 1

overhauling of S1SMWA. 400/220/ 33KV,

transfomer:

Name OF S/T 400,220 WV JEIpUr SubStetion

(GETZD)

Year oF ManFeCture: 1991

Scope of work: O/H of Uensformer with o

TEplECEmEnt

Reasons for carmying out O/H:

d] Sp. Resstance of ol wes 013 % 1042 Dom
ani Ten defis oF ol wes 0.2 =5 per ERDA
resut

) IR value trend was gecreasing: HY to E- 250
ML, Tertiary to B 240 MO, HY to Tertian:
325 M

o) Tt chee o wes incfessing Le. move Ten L

d) TRF wes rumming on fix tap. Speres were
purchased from tap changer GEM [Mys.
BHEL).

£) TRF hes compsted senice Ife of more
them 27 years. OFM (M/s. TELK) has siso
Suggested for replesng the o Saoking to ol
PaTameters.

Date of cOMMencemast I505.9%
Date Of compietion: Q2.07:1
wiark done (Briefk

A low voltage BTt IR value, Tan osits
concucted before seting 07 work
Transformer 0 completely drained out
Before draining, ol OF Main tenk wes hested
P by & Separete hot of circulation & 705 C.

+ Al oil Sewling gaskets mate from rubberzed
Sork shest got prapared and replessd,

A1 fittings ant ACCES300ES OF he Trensfmmer
such aE HY & LV DUShings, comservatar, PRY,
Buchholzretay, radistors, top plate, inspection
DOVES, various valves ets, dismantied,

Active pert was complately washed by hot
il 2t 1D rEMOVE SIUGEE, Cerbon BEPOSIan
and oener foresgn particies depositen. ot ol
TEMMoVED.

Tighterng of COM-DOTs snd Checking its IR
wallg

TIEWMENNE OF Pressure sofews for el
HEFInesE of ooil
Paper COVENing 1D main isats

Cleaning of TENSAMET Msin tank from
irsis by bt oil 2t

FILENiNE OF FACh SIS 4 SENVising of ragiatr
Yahves

O/H Of OLTC sctaty:
0 i tarking diverier swich
0 Hot oil washing of diverter & seiecior

chamber after un fanking diverier
Switch

0 Cisening of fived and MOving contscts

0 Tigenng of all damping, coNNEcon &
Prarthware

0 Replecement of all the ol seals and
Baskets

0 Greasing of gesrs in driving mechsnism

Drying ourt OF core-coil assembly by vesium

puling, nitmgen flling ard sxternal esting

metod.

0 Finsl Dew poirt of nitrogen was-5° Cat
temparsture of TO° C.
Mesw filter pacts provided end filkered new oil
stored i 0l Sirage tenks,
Aftler corfirming / ensuning ol EIY ana ppm
FESIWETS, O Wes 020 in The Main Tahk uhoer
wetuum end ais0 i redigtors, consenator,
ehid diverier. Keeping ratamis colated, the
men tank oil was filtered. Thersefier Mixing
OF rechaior bahk Ol with main tank 08 dcone
and agan this mixed od wes fitered. 03 value
CibLested wene BOW. &1 KV & water content 0
PRm

Degreesing and Derustng of all exermal
surfaces of tarm and fttings was done and
one cost of metel primer on nested
Epplied. Then tratsformer tank Spray peinted
extemally with tw couts of speciSed shade
ol pairt.

A1l tiee fow voitegs tests parformed.

Tan defts gnd SFR test siso cartied out




Al HY & LV jumpers provided.

«  sfter successiul cOMpEtion oF O/H work,
rensformer charged o D711 ehd ioad
taken 5710

The test reswis before and efier U'Eﬂ'fE‘H'IBlf-"E

'Ware found 85 folaw.

Tan deita results:
5K | Test [s5521iBetore)| 30611 Amen
Partioutar [“oapr, Can Core Cap
% PF IpFl % PR iFl
1 CH 100 | TvAaE | 037 | TELZA
2 T 206 | 192605 | nan | 1pE3nT
3 |oHTmST) |71 |sea0s |07 | seeLs
1R vakue resultz:
5| Test | 15511(Before) | 30.6.11 jamen
| Particaiar
c0s |goos| B [e0s [E00s| R
1| Hvm | ara | 2is |eza| oea [ 1sa0 1Sy
Enrin
2| Tertiary | 312 | 560 | 7o | a40 (2080 | 249
in Earih
3| Hen | 269 | se3 |urafieze 2300 | Leo
Tevmiany
tpnclusion:

There was remarkabie improvement in tan delta
and IR value of rarsformer after over Nauing
SNBITHSE.

*  Factor deciding ON LINE transformer diying,
de-sludging & rafining;’ regeneration of
transformer oil &t site:

Online process is feasibie / advisable for
Powe! TanEfnmers where,
*  Oil parameters (ke BDV, water ppm.
Sp. Resistance, Tan delta, IFT) are found
deteriorated and you may be compelied to
replace oil
= Tan et ShOWS increasing trend
= |R/PI value Shows decressing rend
= Gasket replecement is hot required
= Tanzformer outsge = o8 MEr
CONSiresnl
CASE STUDY - 2
Meme of 5¢5; L32HY Junagacin (SETCO)
Meme of Agency: M/s. CEE DEE, Puna
Tremsiormer details: SOMVA, 132758 KV, Aubo
transaormer
Make: GEC
Year of Manufacturing: 1002
Resson for O/H:
4y Oilfels in Sp. Resistanes (0U08 x 1042 D om)
andt water content S0 ppm &S per ERDA
FesiT




&) IR value was oW anid Shows decreasing terd:

Hy to E: 100 MO

o] Tarvdelts shows incressing trend Le. >1

Date of Commencament: 25.08.10

Date of Compietion: 14.08.10

Comgansan of resuits:

1 Routine oil test as per 15: 1866-2000.

| <4
alg2] o (29,
5| Test i‘i % i ;%:
! -]
HmculaﬁE -5!3 ..E.E ZeR
Hem;.l PR
1‘5"M‘!}m tg 71| 74 | 85
)
Water
2| comtent, "’;’* | 1|
opm
o | Newtraizsti | Max [ 01 [0.00 | 020
on vaue 0.3 3 3 2
on
Sadimertd | Mon | det m :;‘;
4| shudge, %o | detec | ect iy |t
oy wit tanle | abl
= e 2
Tieene
desipion | o | 02 | oo | ooo
&| e T I T
(Tandensy |
=900
Specific
resiEance Min | DO
s s |1
& | Resstwny) | 01 | X 11912‘ éﬁ
200°C, w0 |10
[Lem
Imerfacal
tansion Min.
fl Tlele|s
e
Flashport, | WM. | oo | 1em
1 P 1os | 152] 152 | 120

2 insulation Resistance Mezsurement (i M)

& | Dats ol | Phass 1o Eartn ,gl 5
| measur 5 T o [ 300 G55 s
Emant | sag | sec | sec | | 7
[Betore}
1| Enaa] & | 4] 824 |35 | 108
[ARET)
] e | oo | e | S 178
|ARer
slx
3 mentng! 980 | 1120 ) 137c | 38 | 1.23
21.04 11
] o2 |®¥
Eﬂ i~ & O
5 33 23 234
5
]
AN AN AR
ga EE+4 3 E# :
O L S e S
Winding o ([Pla|®|lals
1 (Ao ‘q g 3 ; - =
transfomer) =
conclusion:

The above Ondine trenssormer oil processing
TECTIFGUE E5VE LS B0 MesUts.

The resuts of 0f parameters, Tan delfts & Pl
values taken ever &fEr Sil Months are aimost

iflentica! 10 FESUlts taken after completion of on
lifte process.

Bk View for ant:
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