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SYNOPSIS
The job took just under 7 days to complete from start to 
finish. the entire lube oil system was properly degreased, 
chemically cleaned and flushed.. 
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and power pack. The customer had previously attempt-
ed to perform an on-board cleaning of the piping 
unsuccessfully.

The equipment, which was designed and installed in 
the early 1940’s, consisted of pre-bent extra heavy wall 
piping with a vertical heat exchanger below the turbine 
deck. The configuration made removing the carboniza-
tion buildup and contamination extremely difficult. The 
buildup and contamination would migrate in low flow 
conditions and ultimately settle in the bottom of the 
exchanger in low flow/no flow scenarios. The amount 
of lift required to carry out this debris was nearly 25 
feet of suction head.

The dated piping design and configuration necessitated 
using the customer’s reservoir as well as an external 
reservoir to perform the chemical clean and HVOF. 
This set up presented another obstacle to overcome in 
maintaining high velocity throughout the duration of 
the flush. Although a new lube oil cooler was included 
in the flush, there was no requirement it to be pickled. 
The following overview outlines the various stages of 
the chemical cleaning and HVOF including the periodic 
screen inspections until API 614 pipe cleanliness stan-
dards were successfully met. 

STAGE 1
RIG arrived onsite and completed the site specific 
training. All RIG associates onsite were MLA I and MLA II 
trained and certified along with confined space certi-
fied. After the site specific training was completed, RIG 
removed approximately 500 gallons of LE Lubricants 
6461 ISO 32 using plant air and two air diaphragm 
pumps into holding tanks organized by RIG.
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INTRODUCTION
RIG was elected to perform a chemical cleaning and 
high velocity hot oil flush (HVOF) at a major chlorine 
manufacturer’s powerhouse on a steam turbine
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STAGE 2
A high pH degreaser was utilized in order to disinte-
grate and remove all of the lubricant film from the 
interior walls of the piping. This process only degreases 
the internal bore of the piping and is not designed to 
remove built up carbonization. The degreaser was fol-
lowed by a neutralization rinse and then a passivation 
rinse in order to remove the remaining oils from the 
piping and bring out any loose debris that was present

STAGE 3
A pickling solution with a pH less than 6 was circulated 
through the piping for a period of 1 hour in order to 
reach the temperature needed to activate the chemical 
used in the pickling process. The pickle concentrate 
was then mixed at a 60/40 ratio and circulated until 
it reached temperature. The pickle solution was then 
blocked in with a minimum of 20 psi. The pressure facil-
itated the high point bleed process in order to removed 
all air from the system and effectively coat 100% of the 
piping internals with the pickling solution.

STEP 4
The pickling solution was then allowed to dwell in the 
piping for a 12 hours. This provided the time needed to 
remove any rusting and oxidation, which had occurred 
during the operation and setting of the piping. After 
12 hours, the pickling solution was circulated through 
the piping again. This stage of the chemical cleaning 
process proved successful by visual inspection and the 
amount of debris which was removed by circulation.

Figure 1. Left: The Amount 
of Contamination (Rust & 
Oxidation) Removed After 
Just 12 hrs

Figures 2, 3 & 4. Left and 
Below: Positive Results of 
the Chemical Cleaning

STAGE 5
After recirculation was completed, the neutralization 
and passivation phase was performed. The pickling 
solution was completely displaced from the pipe includ-
ing draining every low point in the piping. The system 
was then thoroughly dried using plant nitrogen.

STAGE 6
Once piping was dried, the system was filled with LE 
Lubricants Turbine Fluid to began the HVOF. The flush 
fluid was circulated and heated to 150°F. Circulation 
was stopped after 10 minutes due to the fluid bypass-
ing back to the tank. The screens was removed and 
visually checked. They were found to be plugged with 
debris (see pictures below) which was causing the fluid 
to bypass to the tank. The screens were cleaned and 
reinstalled before continuing the flush.

Notice on the screen, that debris was washed to the 
bottom of the screen. Normally, it would be assumed 
that there was a low flow scenario, but in this case the 
screens plugged and there was oil at the screen point, 
which aided in washing some of the debris down to the 
bottom of the connection.

Figures 7 & 8. Left: 
The Acceptable 
Screens Along with 
An Example of the 
Customer Service 
and Constant Com-
munication Provided 
By RIG

STAGE 7
While flushing, RIG used plant nitrogen in order to aid in 
debris removal. Screens were pulled every 4 hours until 
the system was clean and two consecutive screens were 
pulled in order to verify piping cleanliness set forth by 
API 614 cleanliness standards.

Figures 5 & 6. Debris Was Washed to the  Bottom 
of the Screen
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Figure 9. Reservoir Cleaning 
and Debris Removed from the 
Reservoir Following the HVOF

Figure 11. Reservoir Cleaning 
and Debris Removed from the 
Reservoir Following the HVOF

Figure 12. Reservoir Cleaning 
and Debris Removed from the 
Reservoir Following the HVOF

Figure 10. Reservoir Cleaning 
and Debris Removed from the 
Reservoir Following the HVOF

STAGE 8
After the flush results were approved by the customer, 
RIG began rigging down by removing all lubricant from 
the system and cleaning the on-board lube oil reservoir 
and the external reservoir. Approximately one lb. of de-
bris was removed from the lube oil system during the 
HVOF and reservoir cleaning.

SUMMARY
The job took just under 7 days to complete from start 
to finish. During this time the entire lube oil system was 
properly degreased, chemically cleaned and flushed. 
Due to the nature of the equipment and its dated de-
sign, there were a few more steps that had to be taken 
to ensure all contamination was removed and provide 
the customer with a clean and dry system. The flush 
fluid achieved a final ISO particle count of 16/14/11 even 
though there was not a required cleanliness specifi-
cation target due to new final fill fluid being supplied 
by the customer. The flush fluid was disposed of and a 
new lubricant was filter filled into the system prior to 
start-up of the equipment.

While the piping was thoroughly cleaned by chemical 
cleaning and HVOF, the customer also elected to flush 
through the pedestal to ensure no debris had settled 
into it. RIG removed the blinds to the control oil and 
the number 1 bearing header then flushed through the 
pedestal with filtered oil. Filter differential during this 
flush gained 3 psid and the lube oil temp was cycled 
from 70°F to 150°F frequently to aid in 
thermal expansion which also aided in the removal 
of debris.
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