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¥ 7 ( ECSG: Electricity Cooperative Study Group, Japan )
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O 99 FAH #Y 7=
1. &7t~ #9 7I1F(EEE, @A)

@ Dissolved Gas Concentrations(IEEE C57.104-1991)

(&4 : ppm )

Status Ho CH,y CoHz CoHy CoHs CO CO2 TCG
Condition 1 100 120 35 50 65 350 2500 720
Condition 2| 101-700 | 121-400 | 36-50 | 51-100 | 66-100 | 351-570 | 2,500-4,000 | 721-1,920
Condition 3|701-1,800({401-1,000 51-80 | 101-200 | 101-150 |571-1,400| 4,001-10,000 |1,921-4,630
Condition 4| >1,800 | >1,000 >80 >200 >150 >1,400 >10,000 >4,630

€ Condition 1 normal : Transformer is operating satisfactory

Condition 2 warning : Fault may be present

Condition 3 abnormal : Faults are probably present

Condition 4 danger : Continued operation could result in failure of the transformer

@ Actions Based on TCGUIEEE C57.104-1991)

Status TCG TCG Sampling Operating Procedures
Levels(ppm) [Rates(ppm/day)| Interval
Condition 4 >4630 >30 Daily Consider removal from service.
10-30 Daily Advice manufacturer.
<10 Weekly |Exercise extreme caution.
Analyze for individual gases.
Plan outage. Advice manufacturer.
Condition 3| 1921-4630 >30 Weekly |Exercise extreme caution.
10-30 Weekly Analyze for individual gases.
<10 Monthly Plan outage. Advice manufacturer.
Condition 2| 721-1920 >30 Monthly |Exercise extreme caution.
10-30 Monthly Analyze for individual gases.
<10 Quartly Determine load dependence
Condition 1 <720 >30 Monthly |Exercise extreme caution.
Analyze for individual gases.
Determine load dependence.
10-30 Quartly |Continue normal operation.
<10 Annual




@ Classfication of transformer performance(th 72 &)
Voltage Gas Content (ppm) Increment
Level H- CHy CoHy CoHg CoHo CO TCG of TCG
<69 kV | @ 250 550 450 500 20 300 1,500 500 (ppm/year)
@ 500 | 1,100 900 1,000 40 600 3,000 125 (ppm/month)
161 kV | @ 200 450 350 400 15 250 1,000 350 (ppm/year)
@ 400 900 700 800 30 500 2,000 85 (ppm/month)
345 kV | @ 125 300 200 250 10 200 600 200 (ppm/year)
@ 250 600 400 500 20 400 1,200 50 (ppm/month)
% (D Careneeded @ Abnormal
@ Periods of sampling(th vk =)
.. Retest Increment of . .
Condition period Voltage level TCG(ppm/month) Sampling for tracing test
>125 1 month
D Corona, Partial discharge : 1 month
=69 kv 4 - 12 @ Over heating : 6 month
<45 1 year
>85 1 month
@ Corona, Partial discharge : 1 month
161 kV 30 - 8 @ Over heating : 6 month
Care- 3 month <30 1 year
needed >50 1 month
D Corona, Partial discharge : 1 month
345 kV 20 =50 @ Over heating : 6 month
<20 1 year
<69 KV Continue to test twice as the same
161 kV Decrease period as before, then restore the
U5 kV normal test period.
>125 Half month
D Corona, Partial discharge : 1 month
=69 kv 4 - 12 @ Over heating : 3 month
<45 6 month
>85 Half month
@ Corona, Partial discharge : 1 month
161 kV 30 - 8 @ Over heating : 3 month
Abnormal | 1 month <30 6_month
>50 Half month
D Corona, Partial discharge : 1 month
345 kV 20 = 50 @ Over heating : 3 month
<20 6 month
<69 KV Continue to test twice as the same
161 kV Decrease period as before, then test once
U5 kV every half year.

¥ note If the conclusion of the transformer diagnosis is "arcing”, it’ll be suggested that the
transformer should stop running and inspected immediately.




2. A4 FA & 7]2( JEC:Japanese Petroleum Institute )

€ Recommened Values for Supervision of Insulating Oil(commencement of operation)

Rated voltage (kV)
11 - 77 110 - 275 >500 Tap changer
Property
Water content, ppm <30 <15(In case of 275kV) <10 <30
<20(Other than 275kV)
Breakdown voltage, kKV >40 >50 >60 >40
Resistivity, @ + cm (80TC) >5x10" >1x10" >1x10" -
Total acid number, mgKOH/g| <0.05 <0.05 <0.05 -
@ Recommened Values for Supervision of Insulating Oil(under operation)
Recomme nded {roperty Breakdown Total acid
values and Water content It Resistivity b
voltage number
Rated \freq uence ppm ng Q - cm (80TC) KOLL/
m
voltage k of |test & &
D <40 >30 >1x10" <0.2
Recommended - ) 1 12 -
@ 40-50 1x10 - 1x10 0.2-05
. values ® >50 <30 <1x10" >05
@ Once 3 years| Once 3 years | Once 3 years |Once 3 years
frequence @ Once a year - Once a year | Once a year
of test @ Action Action Action Action
R ded @ <30 >40 >1x10" <0.1
CCOMMENEEE 15 30-40 30-40 1x10"- 1x102|  0.1-03
0275 values ® >40 <30 <1x10" >0.3
¢ @D Once 3 years| Once 3 years | Once 3 years |Once 3 years
requence @ Once a year |Once 6 months| Once a year | Once a year
of test @ Action Action Action Action
R ded D <20 >50 >5x10" <0.1
ecommende ,
@ 20-30 40-50 1x10"- 5x10"”|  0.1-0.3
values ® >30 <40 <1x10" >0.3
=500 ; @ Once 3 years| Once 3 years | Once 3 years |Once 3 years
requence @ Once a year |Once 6 months| Once a year | Once a year
of test @ Action Action Action Action
@ - >20 1 - -
Recommended © - _ B _
values Q) - =920 *2 _ _
Tap "1 : In case with on load oil cleaner, Once 3 years or once
changer frequence 50,000 times of switching operation.
of test In case without on load oil cleaner, Once 20,000 times.
“2 : Action

%@ Normal @ Caution @ Abnormal




()

@9l ppm
st o B IEC ANSI

(kV)

. 11-77 |  110-275 >500 | <725 | 725-170 | >170 | <115 |115-345| >345
<20 275v] vt
LA MA A <30 <10 - <15 <10 <25 <20 <15

A <15 2750] %

FHAMNAF 50 <40 <30 - <40 <20 <30 <30 <15

@ Breakdown voltage

@9 kV
ikl g B IEC ANSI

(kV)

o 11-77 | 110-275 >500 | <725 | 725-170 | >170 | <115 [115-345| >345
SAMAA | >40 >50 >60 >40 >50 >60 | >251 | >351 |>351
F AN & 30 >30 >40 >30 >40 >50 | >251 | >2971 | >311
% 1 ASTM D877 <8t

@ Total acid number

@9 mgKOH/g
et o B IEC ANSI

(kV)

o 11-77 | 110-275 >500 | <725 | 725-170 | >170 | <115 [115-345| >345
SAMAA | <0.05 <0.05 <0.05 | <0.03 | <003 | <0.03 | <0.03 | <0.03 | <0.03
SAMANEF | <05 <0.3 <03 | <05 <05 <05 | <03 | <03 |<028

@ Resistivity

a9 Q- cm

A<t o] E(80C 7]F) IEC ANSI

(kV)

. 11-77 | 110-275 | >500 | <725 |725-170 | >170 |<115|115-345|>345
SAMAA | >5x10" | >1x10"7 [ >1x10" - - - - - -
o AAAE | S1x10" | >1x10! [51x10t [D7IXI0T D>6x107) D>2610% - -
AT X x U @>2x10°|@>2x101| @>1x10"

¥ A2 O 20C @ 90C7+
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