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Flat Pump Card Load LinesFlat Pump Card Load Lines

1)1) TV Stuck OpenTV Stuck Open -- Looks like Deep Rod Part but Looks like Deep Rod Part but 
you can often tag or jar the rods and knock the you can often tag or jar the rods and knock the 
debris out of the pump and redebris out of the pump and re--start pump action.start pump action.

2)2) Deep Rod PartDeep Rod Part –– Plots on the Zero Load Line Plots on the Zero Load Line 
3)3) Shallow Rod PartShallow Rod Part –– Plots below the Zero Load Plots below the Zero Load 

Line by the amount of missing rod weight in fluid Line by the amount of missing rod weight in fluid 
no longer attached to the polished rod. no longer attached to the polished rod. 

4)4) Tubing Blown DryTubing Blown Dry –– Plots as a flat line @ a height Plots as a flat line @ a height 
of Wraof Wra--Wrf pounds above the zero load line.Wrf pounds above the zero load line.

5)5) SV Stuck OpenSV Stuck Open –– Plots on the Fo from the Fluid Plots on the Fo from the Fluid 
Level line.Level line.

6)6) Blocked IntakeBlocked Intake –– No fluid entry into pump and low No fluid entry into pump and low 
slippage through pump clearances slippage through pump clearances 



Horse Shoe Pump CardHorse Shoe Pump Card
Flat Load LinesFlat Load Lines



SV Sticks OpenSV Sticks Open Strokes 29Strokes 29--34 SV Missing34 SV Missing

??
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SV Sticks Open ~ TV OK?SV Sticks Open ~ TV OK?

Horse Shoe Horse Shoe 
Load CellLoad Cell
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Polished Rod Polished Rod 
TransducerTransducer

PRT Pump Card Always PRT Pump Card Always 
on Zero Load Lineon Zero Load Line
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SV Stuck Closed ~ TV OK?SV Stuck Closed ~ TV OK?

Tight Clearances Tight Clearances 
Blocked Intake w/ No Blocked Intake w/ No 

Fluid Entry; Then Fluid Entry; Then 
Pump Card @ Fo MaxPump Card @ Fo Max

Pump Card Between Pump Card Between 
Zero Load Line and Zero Load Line and 
Fo From Fluid LevelFo From Fluid Level



Lost TV LoadLost TV Load Strokes 10 seconds apart.Strokes 10 seconds apart.
Is this a deep Rod Part? Is this a deep Rod Part? 

Stroke 11Stroke 11 Stroke 13Stroke 13



Trash in TVTrash in TVTrash in TV

Trash in TVTrash in TV Notice normal appearing Surface Dynamometer Notice normal appearing Surface Dynamometer 
Card, on the 13Card, on the 13thth stroke TV became stuck open due to trash.  stroke TV became stuck open due to trash.  
Same type of surface card could occur, if Pump unseated, Pull Same type of surface card could occur, if Pump unseated, Pull 
Rod became unscrewed or parted, or rods parted at the pump. Rod became unscrewed or parted, or rods parted at the pump. 

TV Ball did Not SeatTV Ball did Not Seat



Surface  card OK.      Pump OK?Surface  card OK.      Pump OK?

SV



Rods Parted at PumpRods Parted at Pump
No fluid load from pump being No fluid load from pump being 
applied to rod string.  Parted applied to rod string.  Parted 
rods are overtravel cards, rods are overtravel cards, 
because there is no loss of because there is no loss of 
downhole stroke due to the downhole stroke due to the 
static stretch of rods picking up static stretch of rods picking up 
fluid load.  Measured surface fluid load.  Measured surface 
dynamometer card loads are dynamometer card loads are 
near standing valve load (Wrf). near standing valve load (Wrf). 

Note that both the standing and Note that both the standing and 
traveling valves measured test traveling valves measured test 
loads are at the calculated loads are at the calculated 
standing valve test load.standing valve test load.

Sometimes trash in the pump Sometimes trash in the pump 
keeps the traveling valve ball keeps the traveling valve ball 
from going on seat. Tagging on from going on seat. Tagging on 
the down stroke before pulling, the down stroke before pulling, 
may knock out trash.may knock out trash.

Pull Rod UnscrewedPull Rod Unscrewed

Missing Pump

No Fo Rods



Plunger & Polished Rod Velocity EqualPlunger & Polished Rod Velocity Equal
1.1. No Fluid Produced to SurfaceNo Fluid Produced to Surface
2.2. No Fluid Load No Fluid Load –– No Pump No Pump –– No Rod StretchNo Rod Stretch
3.3. Plunger Does Not Stop while Rods StretchPlunger Does Not Stop while Rods Stretch
4.4. Momentum of Rod String results in Slight Momentum of Rod String results in Slight 

OverOver--travel of Rods at Pump Depthtravel of Rods at Pump Depth

Deep Rod Part

Pull Rod on 
Pump Parted 

Deep Rod Part

Pull Rod on 
Pump Parted 



Rods Parted Higher Rods Parted Higher 
Above PumpAbove Pump results in results in 
dynamometer cards load dynamometer cards load 
measured below weight of measured below weight of 
rods in fluid.  The actual rods in fluid.  The actual 
location of the rod part will location of the rod part will 
determine the tracedetermine the trace’’s relative s relative 
position with respect to the position with respect to the 
theoretical weight of rods in theoretical weight of rods in 
fluid. fluid. 

Rod parted at a depth of 5365 Rod parted at a depth of 5365 
feet results in 3536 lbs feet results in 3536 lbs 
missing weight of rods in fluid.  missing weight of rods in fluid.  

Missing 3536 lbsMissing 3536 lbs

Missing 3536 lbsMissing 3536 lbs



Missing:Missing:
Wrf 3536 lbsWrf 3536 lbs

Pump Card 
Sets Below the
Zero Load Line
By Weight of 
Missing Rods

Missing 37 3/4" 
Rods Parted 5365'
Missing 37 3/4" 
Rods Parted 5365'

SV:14555 Lbs

Missing 3536 lbsMissing 3536 lbs



Missing 37 3/4" 
Rods Parted 5365'
Missing 37 3/4" 
Rods Parted 5365'

Adjusted RodAdjusted Rod
Length, then Length, then 
Pump CardPump Card
sets on Zero sets on Zero 
Load LineLoad Line

No PumpNo Pump
No Fo RodsNo Fo Rods

SV:11019 Lbs



Location of Pump Card with Respect to Location of Pump Card with Respect to 
Basic Loads are Critical to AnalysisBasic Loads are Critical to Analysis

1) Location of Pump Load can be Used to Identify 
and Troubleshoot Problem in the Well.

2) Pump card that plots as a flat line could be:

3) OK Pump Card should plot between Zero Load 
Line and Fo from Fluid Level Line

4) If Polished Rod Transducer used to acquire 
dynamometer data and pump card is flatand pump card is flat
• Difficult to identify problem
• All of the loads plot on the zero load line. 

TV Stuck Open 
Deep Rod Part
Shallow Rod Part

Tubing Dry
SV Stuck Open
Blocked Intake



Rod PartsRod Parts

1.1. Usually Rod Part occurs Usually Rod Part occurs 
at or near peak load.at or near peak load.

2.2. Deep Rod Part Load Deep Rod Part Load 
Ended Near SV Load. Ended Near SV Load. 

3.3. Shallow Rod Part Load Shallow Rod Part Load 
Ended Near Zero Load Ended Near Zero Load 
Line.Line.

4.4. Both Polished Rods Both Polished Rods 
came off the carrier bar.came off the carrier bar.

5.5. Shallow Rod part Shallow Rod part 
releases more energy releases more energy 
and usually results in and usually results in 
more damage to Surface more damage to Surface 
Equipment and Rod Equipment and Rod 
String.String.

Pull Rod UnscrewedPull Rod Unscrewed

Rods Parted at PumpRods Parted at Pump

Rods Parted ShallowRods Parted Shallow

0 Load0 Load

SVSV



Synthetic Pump Cards:
Normal Full Pump
Synthetic Pump Cards:
Normal Full Pump

1.1. PumpingPumping--Full of Liquid Full of Liquid 
2.2. No gas in Pump.No gas in Pump.
3.3. Valves Not Leaking  Valves Not Leaking  
4.4. Pump functioning properly.Pump functioning properly.

Tubing anchored, EPT=MPT.Tubing anchored, EPT=MPT. Unanchored tubing, EPT<MPTUnanchored tubing, EPT<MPT



TV OK - Tubing Leak, No Fluid to SurfaceTV OK TV OK -- Tubing Leak, No Fluid to SurfaceTubing Leak, No Fluid to Surface

Tubing 
anchored

Fo Rods

Fo Well



Fluid Level: Split Tubing Joint 4052’Fluid Level: Split Tubing Joint 4052’



Fluid Load LossFluid Load LossFluid Load Loss

Fluid Load LossFluid Load Loss reflects a reflects a 
surface dynamometer card when surface dynamometer card when 
actual fluid load is less than the actual fluid load is less than the 
prepre--calculated fluid load.  This calculated fluid load.  This 
can be caused by a tubing or can be caused by a tubing or 
pump leak, a worn out pump, pump leak, a worn out pump, 
leaky valves or a high tubingleaky valves or a high tubing--
casing annulus fluid level when casing annulus fluid level when 
the net lift, H, has arbitrarily the net lift, H, has arbitrarily 
assumed or established at pump assumed or established at pump 
depth, L. depth, L. 

Split Tubing Joint 4000Split Tubing Joint 4000’’
Fluid LevelFluid Level 65836583’’
Pump Depth Pump Depth 69756975’’
Net Lift                 2583Net Lift                 2583’’
Hole in Tubing is detected using Hole in Tubing is detected using 
dynamometer, because Net Lift dynamometer, because Net Lift 
shown by the pump card Fo is shown by the pump card Fo is 
much less that Fo required by much less that Fo required by 
fluid level and full pump cardfluid level and full pump card’’s s 
valves are OK .valves are OK .



Is the ball/seat Or plunger/ barrel worn out?Is the ball/seat Or plunger/ barrel worn out?

Stroke 5Stroke 5



NO, Damaged TV Ball and seat. NO, Damaged TV Ball and seat. 

Stroke 4Stroke 4

Overlay of many Dynamometer Overlay of many Dynamometer 
Cards shows each stroke is Cards shows each stroke is 
different.different.

Worn pump plunger/barrel Worn pump plunger/barrel 
cards usually overlay.  cards usually overlay.  



Well has a bottom hold down pump 
and the tubing anchor is not set.  
The hole in the pump barrel is about 
56 inches from bottom of the stroke.

On the upstroke the fluid load is 
suddenly lost, which causes a much 
longer downhole stroke (over 
travel).  When the bottom of the 
plunger is lifted past the hole, then 
the tubing pressure leaks between 
the outside of the pump barrel and 
the inside of the tubing. 

The pumping unit wobbled real bad 
when on the downstroke, often an 
indicator of deep parted rods. 

TV and SV load checks equal, if 
stopped early on upstroke the fluid 
load would have been measured.  
Don't always stop in same place for 
valve checks when trying to trouble-
shoot a problem.

Hole in PumpHole in Pump



2500 psi

Seating nipple

Tubing

100 psi

80 psi

2500 psi

Fo = 6000 Lbs Fo = 0 Lbs
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Well WLU #79-1

Hole in Pump 
Split Barrel @ 4.8 Ft

Hole in Pump 
Split Barrel @ 4.8 Ft

• Pump Spaced 1 Ft 
off bottom

• Split Barrel From 
Fluid Pound 

• Pound Damages 
and Weakens 
Pump Barrel. 47”
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Hole in Pump Barrel 40.5 Inches From BottomHole in Pump Barrel 40.5 Inches From Bottom

Well #11

40.5”

Hole in pump barrel 
due to corrosion

Load drops 
as plunger 
passes hole
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Well 
#11
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When the Plunger Goes Past the Hole ~ Fluid 
Load Released and the Plunger Takes Off 

When the Plunger Goes Past the Hole ~ Fluid 
Load Released and the Plunger Takes Off 

At Hole Fluid 
Load Released

Plunger Velocity 
Oscillates

10” Plunger 
Over Travel

Surface Load 
Drops Suddenly





Worn Barrel Worn Barrel Data was collected on this well because Data was collected on this well because 
the production to the tank had fallen off.the production to the tank had fallen off.



Synthetic Pump Cards:
Improperly Spaced Plunger
Synthetic Pump Cards:
Improperly Spaced Plunger

Pump is tapping at bottom of stroke(left).  Pump is tapping 
at the top of stroke(right).  Damage to pump, rods, and 
tubing is likely.

Tubing anchored, EPT=MPT. Unanchored tubing, EPT<MPT



Unanchored Tubing



Severe Tag on Steel RodsSevere Tag on Steel Rods

2669 Lb TAG

Anchored


