A student requested general advice on how to start up the plant.  This seems like a reasonable request, and this is what I have to offer along that line.
A bit of caution:  this plan is appropriate for the P.E.T. because it is a small unit.  I think that this logic or approach would apply better to small units than to larger ones.  When you are dealing with any unit (small or large) you are still obligated to check each section as you go through the procedure.  You should not depend on the “check of the whole unit” to have caught all things.  But it will catch things that you might miss when you are lining up the flows for a particular section—especially instruments that are incorrectly “valved.”  When you are lining up flows, you tend not to look at instruments.

In general students seem to like to run the plant while looking at the page with all the instruments shown on it.  I think that this page should be used for stroking valves and not for running the plant.  Industry (and BC) goes to a lot of trouble to set up graphics for the plant.  The logic of this activity is that operators (both experienced and not so experienced) can get a better feel for what the plant is doing from the graphics.  Pictures are supposed to convey more information.  Thus, after the valve stroking activity in the compressor start up section I think that you will be better off looking at the graphics pages.

The plant punishes you for getting in a hurry and skipping steps in the procedure and not using common sense on finding inappropriately open or closed valves.  The only times the plant has not started up (save one day when the boiler would not light) have been the result of the procedure not being properly followed.

In general the plant is supposed to work.  The plant worked a day or so ago (maybe a week ago or an hour ago).  Thus you should expect that the plant will work.  None of the readings in the plant should show “red” unless you are deliberately pushing something.  The plant control loops may require some help if the control valves are not tuned right, but it should be possible to get the plant started up in less than an hour after you have done it once.  The reason that students don’t get the plant started in a timely manner is usually because something is not open that should be open or something is not closed that should be closed.  Or the level/pressure legs on the tower are not filled correctly.
The valves are to be stroked.  This seems to be something that students are willing to overlook—maybe it just seems too easy.  However when things don’t work and the air is found to be turned off to the valve—you are so busted.  

The first way to deal with the issue of things not being done right by outside operators is for the operators to (in an organized and thorough manner) go through the plant and put things right.  Personally, I think that this is best done between sections A and B of the procedure.  It could be done before starting the compressor if you don’t unblock valves around the control valves.  They should look at every valve in the plant.  Bypass valves should all be affirmed to be closed (but not jammed shut).  The same should be done for the zeroing valves on all the dP cells in the plant.  These valves should not be jammed shut (or open) either.  Air should be open to the valves.  All control valves should be closed (except for PV-410) and the block valves in the lines before and after them should be open (if this is done after the compressor is started so that the control valves can be closed).  The valves that block in various instruments should be opened so that the instruments can read the flows/pressures that they are supposed to read.  Any stray valves (recycle loop and the valve from the 311 flow that is on the side of DS-100 for examples) should be in the proper position for the plant to operate.  This in no way negates following the procedure but just gets all the things that might be easily overlooked taken care of to begin with.  
This takes only a few minutes.  I don’t know of any plant where the procedure tells you to get it together.  Perhaps this is one of the things that you are supposed to learn at school.  You should still check valves when you are starting a section, but if you get it right before you get there it will be right when you get there.  No procedure will tell you to open the valves to an instrument unless they are usually closed for some reason (other than “accidental”).  Some things are supposed to be obvious.
The board operator should look at levels in the various tanks (on the graphics).  He/she is checking to see if any tanks (or T-100) are either too full or empty or reading in some strange manner.  There are pictures of the graphics in a gray notebook that usually stays on the monitors table.  These were made under a variety of operating conditions and feed rates.  These can be referred to if there is any confusion about what a normal condition is.  Currently, if the level in DS-100 is in the high 60’s, there is almost no liquid in the tower.  
As the plant start up proceeds, the board operator should be alert for flows or other conditions that are not normal.  These can be either “red” readings on the screens or a flow that did not start when it was supposed to.  Flows that are not running on set point (or close) should be checked.  The valve may be in manual or the tuning may be bad on it and it is not moving flow toward the set point.  If it seems to be a tuning issue (valve is in automatic but not moving toward the set point), the short term situation is to put the valve in manual, move the output to get the flow to the right value and then put it into automatic.  These things are relatively easy to observe from the graphics.  Remember that you can move from one graphics display to another by just clicking on the box at the end of any line that runs to the other page.  You gain access to the valve set point (etc.) by clicking on the valve.  It sometimes appears that once a valve is “red” that it stops trying to reach the set point and must be helped—but I am not completely sure of that.  Just remember that a “red” reading should better say “off scale.”  It has no meaning other than that.
A reminder about filling the “taps” on the level and dP on T-100—the easiest way to be sure that there is level in the tower is to add flow at a high rate (the FV-312 rate) until you have dropped 2-3% level in DS-100.  If the level in DS-100 is above 60%, you should assume that the tower is empty and not try to fill the level legs until the transfer has been made.  If it is below 60% then you can assume that there is level in the tower unless you have some indication that the material is somewhere else in the plant.  You should be sure to only fill one leg at a time and to have the sample circulation loop blocked so that all the pump pressure is pushing material up the legs.  It is very difficult to start the plant if you can’t correctly read the level in T-100.  The general instruction on how to set TV-315 is to just open it to 100% and leave it there in manual—but your instructor may give other instructions.  TV-315 does not seem to pass any steam until the output to the valve is around 30% so the procedure’s suggestion to open it to 15% so that the reboiler can warm up slowly does not work.  You might check to see where the valve starts to move when you are stroking the valve.  This is one of the reasons for doing the stroking “in pieces” rather than just zero and 100%.
There are some valves that currently will not hold a flow smoothly.  We are working to get these repaired.  You can deal with these problems by putting the valve in manual at the right flow.  This flow will cycle with the starting of the compressor, but it will be close enough to get the plant started.  You can also deaden the control by increasing the proportional band on the controller (350 is quite dead) and this will reduce the tendency of the valve to become unstable.  Pinching the ball valve after the FV-312 sometimes helps stabilize the 312 valve.  There is a mark on the “tray 4” valve which will help you get it in close to the right position.  The level in S-102 has to be lowered manually.  LV-602 does not pass any fluid.  This needs to be done after every 1-3 hours of operation.  The reflux flow (FV-313) to the tower must be aided by opening the bypass ever so slightly.  
Among the objectives of the operations class is to teach you that it is important to follow the procedure—with your brain in gear.  The plant generally manages to do this by refusing to start in a timely manner unless you do this.  Other goals are to convince you that things should be done correctly.  The plant also does a reasonable job of this by often refusing to start if you don’t do things correctly.  It really helps to spend a few minutes looking for problems that someone may have helped you with—and you have to look everywhere.  It is not the goal of the P.E.T. unit to work perfectly with no help from those operating it and it certainly does not.  However, the P.E.T. rewards organized, careful following of the procedure with a running plant.
