User Guide Addendum for PC-PUMP V2.65

Please refer also to the PC-PUMP User Guide (V2.63) and the V2.64 User Guide Addendum.

Pump Filtering

The Pump Filtering option was added to PC-PUMP a few years ago, but has two new features in V2.65. First, the
computer will now remember the settings entered in the window. Second, there is now the option of filtering
pumps to find only those pumps which will fit inside the selected casing. This option is activated using a
check box in the filter window:
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This option will only be available if a pump seating depth has been entered, and casing has been specified from
surface down to the pump seating depth (or deeper). This will be useful for users who have to find pumps
which will fit in limited-diameter wells.

Sucker Rods

There are three changes to the Rod String Selection window. The first change is that rods from different
manufacturers are now available for selection (previously rods were all assumed to be API standard rods).
There is now a drop-down box for selecting the “Brand” of Rod. In the Brandbox, there is an “API” option
for selecting a generic rod conforming to the API standard. There is also a “mod. API” option for selecting
rods which meet API standards except with different-size pin connections. In addition, there are one or more
specific manufacturers listed for all types of rod (standard, continuous, and hollow). If “API” or “mod. API”
rods are selected, you can edit the default yield stress provided by the program. You cannot edit the yield stress
provided for specific manufacturers’ rods.
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Rod Type Brand Size & Grade Yield Stress | Torgue Limit Length Connection Type Contact Mode: Fod Guides Top Bottom Stress Calc
(Mo.) (MPa) (M-m) (m) (mkE) (mkE) Alloweed Iofir;
1 Stancard AP 25.4 mm, Grade D 2860 MiA 762 AP Cplg (25.4 mm Fullsize) Guides Only =Mo Guides= -58 1.8 Yes
2| Standard AP 254 mm, Grade D S586.0 hiA 762 AP Cplg (254 mm Fullsize) Guides Only =Mo Guides= 18 9.4 Yes
3 Standard AP 254 mm, Grade D S86.0 hiA 762 APl Cply (25.4 mm Fullsize) Guides Crly =Mo Guides= 94 7.0 Yes
4| Standard AP 254 min, Grade D 5860 Mra, 762 APl Cply (25 4 mm Fullsize) Guides Only =Mo Guides= 170 246 Yes
5 | Standard AP 254 mim, Grade D 5860 A, 762 APl Cplg (25 .4 mm Fullsize) Guides Only =Mo Guides= 245 323 Yes
6 | Standard AP 25 4 mm, Grade D 586.0 hiA 762 AP Cplg (254 mm Fullsize) Guides Only =Mo Guides> 323 399 Yes
7 | Standard AP 25.4 mm, Grade D 556.0 hiA 762 APl Cplg (25.4 mm Fullsize) Guides Only =Mo Guides= 393 475 Yes
8 Standard AP 254 mim, Grade D 5860 Mra, 762 APl Cply (25 4 mm Fullsize) Guides Only =Mo Guides= 475 251 Wes
9| Standard AP 254 mim, Grade D 5860 Mra, 72 APl Cplg (254 mm Fullsize) Guides Only =Mo Guides= 51 B2.7 Yes
10 Standard AP 254 mm, Grade D 586.0 Nk B2 AP Cplg (254 mm Fullsize) Guides Only =Mo Guides= EB2.7 704 Yes
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The second change is how rods with off-size pins are selected. This is now selected in the Size & Grade drop
down box. The nominal pin size will be listed in parentheses if it is different from the rod body size. Some
manufacturers list these, but we have also included a variety of combinations in the “mod. API” brand. Note
that yield stress calculations depend only on the rod body size, and not on the pin size.

The third change is the incorporation of a Torque Limit concept. Some manufacturers have provided torque
limits for their rods. PC-PUMP will compare the maximum calculated operating torque to the specified torque
limit, and provide this as an output in the Rod Loads/Deflections window (as well as in the Summary Output
Parameters). This may not be available for all rods. In addition, manufacturers were given the freedom to
decide whether the existing rod stress calculations in PC-PUMP (e.g. max. effective rod stress) should be applied
to their rods. Therefore, for some rods, the comparison with torque limit or yield stress may not be available.

When using the torque ratings specified by the rod manufacturers, remember that this does not take into
account any effects of axial loading. (The Effective Stress and EDF calculations do consider axial load.)
Different manufacturers may provide torque ratings determined based on different levels of axial load, and
these may be quite different from the axial load in your particular case. Different manufacturers may include
different safety factors as well. To C-FER’s knowledge, currently there is no standardized method for
specifying the torque rating of a sucker rod.

Gas Well Dewatering Applications and Coalbed
Methane Wells

In eatlier versions of PC-PUMP, the amount of gas produced from a well was entered by specifying the Gas-Oil
Ratio (GOR). There was no way of specifying the amount of gas if there was no oil, as would be the case in a
gas well dewatering application. In V2.65, you have the option of entering the GOR or Gas-Liquid
Ratio (GLR). In the fluid properties section of the Analysis Inputs window (when multiphase flow is
selected), you will see the following input:
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You can click on the button and the words will change to “Producing GLR”. In addition, the number in the
input box will change as appropriate. (That is, if a GOR was entered, and then the button changed to GLR, the
number will change to the calculated GLR.) If the BS&W is 0, then GOR and GLR are equal. If the BS&W is
100%, GOR cannot be calculated from GLR (as GOR has no meaning if there is no oil).

If you enter 100% for the BS&W, you still have to enter an API gravity, though this won’t substantially affect
your calculations. (Theoretically it should not affect them at all, but due to the way some of the fluid property
calculations work, there may be a small effect.).

Comparison Tables and Charts

The comparison tables and charts have the ability to display a large amount of information about different
cases. In V2.65, several new parameters have been added to the list of information displayed (mostly related to
drive equipment loading). Such a large number of columns (in the tables) or tabs (in the charts) can sometimes
make it difficult to find the information which is important to you. A new feature has been added to assist you
in focusing on the information that may be relevant to your analysis.

When either the Comparison Tablk or Charts window is open, you will see a menu heading “Filter” in the
main window’s menu bar. Under this menu, there is an item: “Change Filter Options”. When this item is
selected, the following window appears.
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For each parameter (column in a table or tab in a chart), you have two check boxes: Show and Filter. If the
Show option is turned off, the parameter (column or tab) will not be displayed. This way, you can determine
which information you wish to have displayed. The Filter option is available only if the “Show” option is
turned on. This option will show the parameter (column or tab) only if it contains some real data. If the
parameter contains N/A for all cases, it will not be displayed if the Filter option is turned on.

The Show All/None and Filter All/None buttons at the bottom allow you to change all the options at once.
Note that you must have at least one column/tab shown.

The options for charts and tables are independent of one another—changing the options for one does not
affect the other.



