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1.0 Purpose of the visit
The purpose of the visit was to carry out an internal endoscopic camera inspection to
Blithfield scour valve number 1 to identify why the valve had become tight to operate.

2.0 General observations prior to internal inspection

The valve appeared externally to be in good condition having recently been painted. A
new Rotork Actuator and gearbox has recently been fitted to the valve. The valve had
been drained down and depressurised so we proceeded to open the valve using the
Rotork actuator. We managed to open the valve past the reported 26% jamming point
until the actuator torqued out. The actuator indicated the valve to be 100% open, but
because the open and close limits had not been calibrated because of the tightness of the
valve we estimated that the valve was only approx 55% open and not 100% as indicated.

3.0Internal Camera inspection.
The balance adjusting valve was removed from the main valve body; this allowed the
Camera access into main body cavity to inspect the various component parts as follows:

3.1 Aluminium Bronze Bevel Gear

The bronze bevel gear showed no signs of excessive deterioration through either
Corrosion or wear and would appear still to be fit for purpose.
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3.2 Small Pinion wheel
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3.3 Small pinion wheel in mesh with the bronze bevel gear

As can be seen clearly from all three pictures of the pinion wheel, substantial deterioration
through wear and possible corrosion has taken place to the point that any high loading put on
the gearing may cause one or more of the teeth shear.

3.4 Stainless Steel Pilot Valve Rod

This is in very good condition no deterioration has taken place.
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3.5 Pilot Valve in the open position

3.6 Pilot Valve rod keyway

As can be seen from both pictures the pilot valve is in good condition and is working correctly,
picture 3.6 shows the keyway that stops the pilot rod from rotating. The shiny portion clearly
shows the linear movement on the shaft indicating that the pilot is operating full stroke.
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3.7 Plunger and Body Liner

The picture shows the poor surface condition of the body liner, to ease identification the green
caption Blithfield Scour is the body Liner and the green caption 20 Dec 05 is the internal
back edge of the plunger.

4.0 Comments
It is clear from the camera inspection that the main cause for concern on this valve is
the small pinion wheel. This has corroded / worn to such an extent that the tooth profile
is in some cases half the size they should be, and if high loading is put onto the
gearing it could cause the failure of some of the teeth. Because of the gear ratio the
pinion wheel teeth mesh approximately three times more often than the bevel gear, so
there will always be more wear on the pinion wheel. The other main component parts
appear to be in a reasonable condition and will probably be fit for purpose after a
general clean. The body liner surface finish is also in a poor condition, this has been
caused by not cycling the valve through its full travel and scouring out any internal
debris. We would normally recommend that a valve of this type and size is cycled fully
at least once every six months. After we had re-fitted the balance adjusting valve, and
the valve and pipe line had been fully charged, we set the balance valve 174 turns
open and operated the valve with the actuator, the valve was easier to operate and we
managed to open the valve up 55%, at this point the actuator torqued out at 65% of the
torque rating, we tried operating the valve manually but the valve had become very
tight. This is probably due to a combination of the deterioration of the gearing and the
poor surface finish on the body liner. At this point we decided not increase the
operating torque for fear of breaking the gear wheel. The valve was closed using the
actuator and was operating between 30% & 35% of the torque rating. The valve shut
off ok and seamed to give a good tight shut off. The plunger jumped forward onto the
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seat the last 5% of travel, which would indicate a certain amount of tightness on the
pilot valve rod. The valve was then partially opened the max torque reading recorded
when opening was 50% of the torque rating, so a definite improvement had been made
by cycling the valve and setting the balance valve correctly. It must be pointed out that
the setting of the balance valve is critical to operation of the valve; this balances the
internal hydraulic forces. Prior to operating the valve it was noted that the balance
valve had been set in the fully open position, which would have made the main valve
extremely difficult to open. We are a little concerned about the new actuators and
gearboxes fitted. The actuators are only rated for 15mins operating time; with the
current gearboxes the valve will take well over 1 hour to fully open.

4.0 Recommendations
Generally the valve is in a reasonable condition, but for long term reliable operation the
following work would be recommended.
Replace the small pinion wheel with an upgraded material to prolong its life.
De-scale the body liner and plunger.
General inspection and clean of all other parts.
Convert the gland to an up to date solosele packing arrangement.
Carry out a camera inspection on the other valve.
To carry out the above work the valve would have to be removed from the pipe line,
but would not need to be taken of site. All work being carried out in the chamber.
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