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Sampl ing equipment

* Nitrogen gas

= Nitrogen gas—filling tool

» Nitrogenous hose

- 0il sampling tube

* Nitrogenous regulator

*0il sampling containers

= Solvent

» Gasket (0-Ring) for exchanging

* Replenishment oil (treated insulation

oil)
* Adhesive etc.
2. Setting the nitrogenous regulator
= Blowing nitrogen gas : 0.5 kg/cm’
= Pressurizing nitrogen gas : 1.0 kg/cm?

Measuring the initial pressure in the

expansion chamber

* At first check record catalogue number,
serial number and ambient temperature.

* Remove the outer plug.

= Set the nitrogen gas—filling tool and gage
on the tool.

* Loosen the inner plug by the turning the
handle on the nitrogen gas—filling tool
and measure the initial pressure in the
expansion chamber.

* Release the pressure in the expansion
chamber to atmospheric pressure.
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4, Putting oil sampling tube

* Put oil sampling tube into the expansion
chamber.

5. Washing the sampling tube

* To remove remains in the oil sampling
tube , wash the oil sampling tube by the
insulation oil of bushing.

» Confirm no air in the oil sampling tube.

6. Washing the oil sampling container
To remove remains in the sampling

container , wash the sampling container
by the insulation oil in the bushing.
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7. Washing the oil sampling container

» Turn around the sampl ing container about
5 times. At that time, be careful not to
bubble the oil.

= Dispose the oil into the waste oil

container.

8. 0il sampling

* To avoid to bubble the oil , locate the
sampling tube at the bottom of the oil
sampling container.

« Sampling the oil in the bushing till

overf|ow.

9. Draining the air in the oil sampling

container

*Todrain the air in the samp|ing container,
tilt the sampling container , and then tap
it.

Sample the oil in the bushing till overflow
once again.

* Tighten the cap of the sampling container.
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10. Confirmation of remaining air

in the oil sampling container

* Confirm no air in the sampling container
by shaking.

11. Replenishment of new oil

= Put new treated oil into the expansion
chamber by the same volume as take out.

12. Cleaning the sealing area
of the oil inlet

* Clean the sealing area of the oil inlet
by solvent (acetone).
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13. Preparation of oil inlet parts

* Clean new gasket (0-Ring), outer plug and

inner plug by solvent.

« Apply grease to inner plug(a part of male

screw and taper), new gasket (0-Ring) for

outer plug and outer plug(a part of male

screw).

* Put new gasket (0-Ring) on the seal ing area
of the oil inlet by Adhesive (PL 10 BOND) and
then, apply grease to put new gasket.

14, Blowing nitrogen gas
into the expansion chamber

2 L=

* Blow nitrogen gas into the expansion
chamber through the oil inlet to replace
the air in the chamber with nitrogen

gas. (0.5 kg/cm? for 5 min.)

15. Fastening inner plug

- After blowing nitrogen gas ,

inner plug promptly.

fasten the
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16. Setting nitrogen gas—filling tool

= Set the nitrogen gas—filling tool and blow
nitrogen gas into the gas—filling tool.

17. Pressurizing the expansion chamber by
nitrogen gas

* Pressur ize the expansion chamber up to 1. 0
kg/cm? by nitrogen gas and then , decrease
down to 0.1 kg/cm’(5 times).

In case of pressurizing, hold the handle
of the gas-filling tool to prevent the
handle from springing out.

* Pressurize the expansion chamber up to 1.0
kg/cm? by nitrogen gas and then, regulate
internal pressure by decreasing the
pressure.

« After regulation of internal pressure
tighten the inner plug and then, loosen

it. Confirm the value of internal
pressure and then, tighten the inner plug
once again.

* Put New O-Ring on the outer plug.

* Put the outer plug out the oil inlet and

fasten tightly.
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Criteria

Insulation strength

More than 50 KW with 2.5 mm gap

Water content

A per figure sheown belaw

MNMeutralization value

More than 0.2 mg KOH A =

Dissclved gas analysis 123 O, : less than 4000 ppm
23 TG : less than 790 pom
3 H. : less than 400 ppm
43 C,H., : not detect
53 CQ : less than 2090 ppm
6} O, : less than 3000 ppm

Chart of water content evaluation
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— PD (Partial Discharge) is An Indication of Insulation Failures —

‘ Phenomena at Early Stage ﬂ |Detection Methodn

@ Voids & crack
in spacer Emission of

@ Protrusion =) [Partial Discharge]/w UHF Electromagnetic| ED[ UHF Sensor }
Waves

@ Particles
@ Floating

Partial discharges

‘J H Spacer @ B 2T -30) MNois

=
=
‘B -s0
[ Conductor =
) e i —
o @ g
@/\/\/\f s -9 : "
L (4] 300 600 S00 1200 1500
Frequency (M=)
GIS Enclosure Typical spectrum of PDs in GIS;

Diagnosis by Frequency and Phase Spectrums Typical Partial Discharge Patterns

@ Frequency Spectrum l Ere%ﬂe ncy spect mm_! Phase spectmm
PD Magnitude — —
Measurement Rang . - : i
Protrusion or S 4l 3 i e
Particle i _: s i = 5
on HV conductor B S abes. il i
.. Threshold Clength: Smm) Remnte —
PD to be distinguished 0 i i [
0O 0.5 1.0 1.5 GHz From External Noises || Free particle | § o fecduiill] | |- 4"‘:}!&-\#
Frequency in this Region (length: Smm) | % —— " || ® - — — — —
Froquency (MHz) Phase (deg)
@ Phase Spectrum
Phase Spectrum of Max PD O E-" E-" |
is Examined Void ol Sl = "
z (Diameter: 1mm)| 5, i | -5 el ] i
PD Magmtude* By »..'I}.’..pm!?a‘ NO‘%? i, o o i ¢ o memom
|l||] ||I Mobile Phone i
> S = ® [T | 1=
2 w0 [l | 1 Floating M i
0 1 60"; - i:m‘J = i !__ 1 i_w T
g ¢ e o meom o T e e e .
DIELasc oaVelbgclemmme e ] === = =2
Portable Iype
- For Periodical Inspectlon -
ﬁ‘:::::;;?r SEMSOTS/0 SW & Pre. AMP Handy-SPA T-mp PC

E:-o—c-m, =
__m%“j‘

'Syst-em ;r'ultage
jac220v, s0/60Hz

- Specification -
UHF Sensor |Internal or External type
Input Channels |3 channels
requency Band -1, (typic
Sensitivity oW Ii.3 pC (with Internal Sensor)
ow 2.0 pC (with Sensor)|

- Display on Handy—SPA -

F-Q nuplny] [M msplxn

[Smgle Line Diagram][Trend Viewer of Waveform] [PD Location]

PD Measurement
External Noise Measurement
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- PD were detected at several points
- PD point was located
- Recommendation of internal inspection

2. X-Ray &k ref 'T\]j;l'

— System Configuration —

X-ray GCB Image Image Monitor
Generator ‘ Plate Reader
,(_:IETL —
I { | & 2 |
[
S | )
B =
[ Image Processor & Monitor ]
E | g E@
£ e
= E30mm
X-Ray Generator
1. Maker YXLON or Rigaku 1185w
2. Type SMART 300HP or 300FGS2
a. KV rating 50-300KV T00mm
4. mArating 0.5-3.0mA
5, Forcas spot size 1.5mm
6.  Cooling Air
7. Penetration 65mm for steel
g DESKTOP PE1
Image Plate @ Monitor for PC1
9 Detector Phosphar : BaFBr Eu2t g Eﬂuhg
2. Max Accumulation Time  : 120sec/Frame B Les
3. Weight : Appox. 100g (without Cassstte) DD Rst

— Images at Several Stages from One Shot of Image —

Output Level

Input level
Gray Level

Process

E
=
£y
=
S
In level
External Profile Gray Level
=
g
=
=
B
=
(=]
Input level
{ oy e
Internal Profile Gray Level
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Shield & Bolt Conditions

3. {E’Fﬁ]iﬁz S @ 5{Ultra-Sonic Testing)fex' | %’“ﬁﬂﬁ?ﬂﬂ;"mﬁ

@ In case of a Porcelain, several echoes such as W s and W, ;are received
if the Porcelain is sound.

@ The more the Porcelain is affected by Alkali Silica Reaction (ASR), the less
the height of the echo received becomes.

Porcelain Metal

/ /

UHF Sensor

+Bending
»
g st Initial Design Value Approximate Lme (AL) o
R s o o i o e e R © e
&
anﬁenc\r : SMHz w; / §
Refraction Angle : 60° 10 Yoo a | N e
% 80 |- - ~ - - Limit Line for Emhq‘_‘fﬁi-‘-‘f"' ........
T __,-o-"'/
[
“Lﬂ L
Limit of
\[u / Echo Helght
o 102030&050&0%708060100
Height of W, , Reflected Echo (%)
T  : Transmitting Wave Relationship between height of W, ; reflected wave and
Wyat edge d| i i
Wit Eii'; :m m 1;'::::“,1 .,d:: m, bound Bending Strength of Aged Porcelain
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Inspection Results on Porcelains by UT

Porcelain affected by ASR | Porcelain with Cracks !

i 7P

8O-

(| iEcho from : :
Ll i B o ?of&.’lmnndge

4o

20|

| PR
ANPLITUDE HAX 100:x CORRENT E AMFLITUDE MAX 100 CORRENT 100%

(5 ) JREFSV FERSRpY T 2O e i ¥ R R %)
L EZUFTERR MR R S S R T S e -
Dry Ice Blast Cleaning

Maintenance Work calls for Cleaning of Equipment.
It is a time consuming and troublesome job.

4

“Dry Ice Blast Cleaning™ gets rid of this problem!
High speed pellets (Dry Ice pieces) accelerated by compressed
air collide with the object.
Contanminants and dusts adhering to the surface are effectively
removed thanks to vaporization force of dry ice.

Application of Dry Ice Blast to
(Features) Oil Leaked Capacitor

@ Since dry ice pieces disappear after vaporization, no troublesome
treatment like water-washing is required

@) The object is not damaged - Rl
3) Big reduction in cleaning time Derdfncson e p——
O g g :‘""':"" - zb £ | q ExioEatian ' q complated

U_Apph'utiun to Substation Equiy _J
{1 . Internal Components m MCS

2. Trapsformer contaminated with Leak oil
3. Porcelains
4. Surface cleaning before external coating
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] Effects TN

OB Primmary
Contacts

Y

N—

2. FRP #Yrb s : P R2I2 I 457 PSHSAT

Procedure

®@Completion of

@Duct is partly
Rust Removal

dropped out

@FRP Treatment ®Finish Paint ®Completion
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3. AL T HRRGEEORMR - Fr I E R P -

Procedure )

@Emsting Caulklng is removed
Then, Rust is removed

@Surplus Caulkmg is removed ini i i \| ®Completion

4. ?i%!%@f]}?ﬂé EWPI[‘Q}E _T %ﬁ[}&l_~ jfkl-‘l'ﬁ , Q{T'ﬁ—ﬂ?’E'J .

Procedure

> #UF]@@??§ : FJ%EE’E'??EL@EBF}JMH:_JJ

Freld Experience
Factory Roof Coating({Executed in July, 1990)

HESCOAT Coating Conwventional Coating
l [ farwa G T 1 g
—— - < ol £

Phot-nad in Aug. 1993
HESCOAT Coating s Conwventional Goating

FI-:H:I‘F Goa'l:lng Gurjdrl:lnrls (A:l.lg. 'ISBB} =
Enaergy Sawing + Maintenance Effects (Roof Area 1 000 10 Years)
Unit @ M, ()%

-E-iﬂﬂ't.lt'[-ﬂ-'_f'h_' -alrrbtn.-.nn- Total Caost
HESCOAT Coatins (A ] . a8(za)y | 1.3 CE2) [ 2. 1 Caood |
I.‘-:um-f'rl:i anal Coating (8) ] 1.6 Fs) | 2. 2 10s5) | 2. o 185) |
REEY 3 > JiaN
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