
• 137oC (672 hrs = 1 “normal” IEEE year)
• mineral oil
• transformers and sealed tubes

Carbon Oxides “Lockie” Study
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Carbon Oxides “Lockie” Study

• 137oC (672 hrs = 1 “normal” IEEE year)
• mineral oil transformers
• hydrogen, methane, ethane, ethylene
• no acetylene present



Time at 137oC (hrs)

0 5000 10000 15000 20000

D
is

so
lv

ed
 H

yd
rg

en
 (p

pm
)

0

200

400

600

Equivalent "Normal" Years

0 1 2 3 6 9 12 15 18 21 24 27 30
IE

E
E

 C
ondition

2

3

transformer 1
transformer 2



Time at 137oC (hrs)

0 5000 10000 15000 20000

D
is

so
lv

ed
 M

et
ha

ne
 (p

pm
)

0

100

200

300

400

Equivalent "Normal" Years

0 1 2 3 6 9 12 15 18 21 24 27 30
IE

E
E

 C
ondition

2

3

transformer 1
transformer 2



Time at 137oC (hrs)

0 5000 10000 15000 20000

D
is

so
lv

ed
 E

th
an

e 
(p

pm
)

0

20

40

60

80

100

Equivalent "Normal" Years

0 1 2 3 6 9 12 15 18 21 24 27 30

IE
E

E
 C

ondition

2

3

transformer 1
transformer 2



Time at 137oC (hrs)

0 5000 10000 15000 20000

D
is

so
lv

ed
 E

th
yl

en
e 

(p
pm

)

0

20

40

60

80

100

Equivalent "Normal" Years

0 1 2 3 6 9 12 15 18 21 24 27 30
IE

E
E

 C
ondition

2

3

transformer 1
transformer 2



Equivalent "Normal" Years
0 5 10 15 20 25 30 35 40

R
etained Tensile S

trength (%
 unaged)

100

75

50

25

Time at 137oC (hrs)

0 5000 10000 15000 20000 25000

Te
ns

ile
 S

tre
ng

th
 (p

si
)

0

5000

10000

15000

20000

threaded pipe containers


