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What is a What is a 
Flumping Sucker Rod Lifted WellFlumping Sucker Rod Lifted WellFlumping Sucker Rod Lifted WellFlumping Sucker Rod Lifted Well

1.1. FlumpingFlumping -- the well is flowing fluids to the the well is flowing fluids to the 
surface up the casing annulus plus at thesurface up the casing annulus plus at thesurface up the casing annulus, plus at the surface up the casing annulus, plus at the 
same time fluids are being lifted up the tubing same time fluids are being lifted up the tubing 
to the surfaceto the surface

2.2. Oil wells flump because:Oil wells flump because:
 High producing bottom hole pressure and/orHigh producing bottom hole pressure and/or High producing bottom hole pressure and/or High producing bottom hole pressure and/or 
 High gas rate flowing up the casing annulus; High gas rate flowing up the casing annulus; 

lightening the fluid column above the formation. lightening the fluid column above the formation. 
3.3. Flumping often continues for long time period Flumping often continues for long time period 

until the gas rate decreases or producing until the gas rate decreases or producing 
bottomhole pressure decreasesbottomhole pressure decreasesbottomhole pressure decreases.bottomhole pressure decreases.



Possible Solutions to FlumpingPossible Solutions to FlumpingPossible Solutions to FlumpingPossible Solutions to Flumping
1.1. BackBack--pressure Valvepressure Valve

Backpressure on TubingBackpressure on Tubing–– Backpressure on TubingBackpressure on Tubing
–– Backpressure on Casing AnnulusBackpressure on Casing Annulus

2.2. Try to Keep Most of Gas out of TubingTry to Keep Most of Gas out of Tubing2.2. Try to Keep Most of Gas out of TubingTry to Keep Most of Gas out of Tubing
–– DownholeDownhole Gas SeparatorGas Separator
–– When possible, set the pump below the perforationsWhen possible, set the pump below the perforations

3.3. Use a specialty pump such as a VSP® pump to Use a specialty pump such as a VSP® pump to 
discharge gas into tubing.discharge gas into tubing.

4.4. Use longer stroke length to increase compression ratioUse longer stroke length to increase compression ratio
5.5. Space out the pump to minimize dead space at bottom Space out the pump to minimize dead space at bottom 

f t kf t kof strokeof stroke



Gas Separator SummaryGas Separator SummaryGas Separator SummaryGas Separator Summary
• Best gas separation efficiency by locating pump 

intake below gas entry point.
• Best gas separation efficiency by locating pump 

intake below gas entry point.
• Poor Boy gas separators tend to be ineffective 

because of limited liquid capacity due to small 
flow area inside separator

• Poor Boy gas separators tend to be ineffective 
because of limited liquid capacity due to small 
flow area inside separatorp

• Improved efficiency by maximizing flow areas for 
gravity separation.

p
• Improved efficiency by maximizing flow areas for 

gravity separation.
• Proper anchor selection must take into account 

gas production rate and well liquid capacity.
• Decentralization of the gas separator improves

• Proper anchor selection must take into account 
gas production rate and well liquid capacity.

• Decentralization of the gas separator improves• Decentralization of the gas separator improves 
efficiency by providing maximum flow area for 
gas flow on the high side of annulus and liquid 
accumulation on the low side

• Decentralization of the gas separator improves 
efficiency by providing maximum flow area for 
gas flow on the high side of annulus and liquid 
accumulation on the low sideaccumulation on the low side .accumulation on the low side .



High Compression Ratio High Compression Ratio 
Helps Prevent Gas LockHelps Prevent Gas Lock

Compression 
Ratio = Helps Prevent Gas Lock Helps Prevent Gas Lock 

But, Space Pump High or But, Space Pump High or 
High Tubing Pressure and High Tubing Pressure and 
G L k P iblG L k P ibl

(Swept+Unswept) Vol.
Unswept Vol.

Gas Lock PossibleGas Lock Possible

Example:  
2-1/4” plunger
53.9” downhole stroke length
6 cubic inches unswept volumeStroke

Length (214.4 + 6) / 6  =  36.7Length
(Swept

Volume) Pump Barrel Pressure = 
(Intake Press) times (C R)

Unswept 

(Intake Press)  times  (C R)
Example:  
14.7 psia Intake Pressure
36 7 compression ratio C R

A

p
Volume

36.7 compression ratio, C R
14.7 times 36.7 =  539.7 psia
539.7 > 368.5 Pump Discharge Pressure



Well Flowing off Tubing + Casing With Fluid Level Well Flowing off Tubing + Casing With Fluid Level 
at/near Surface:at/near Surface: Poor Pump Action & Low Production RatePoor Pump Action & Low Production Rate
Well Flowing off Tubing + Casing With Fluid Level Well Flowing off Tubing + Casing With Fluid Level 
at/near Surface:at/near Surface: Poor Pump Action & Low Production RatePoor Pump Action & Low Production Rate

LL @ 109 

��

Initially Flowing:      

Fo Well
600 BWPD, 200 BOPD, 
600 MscfD 

Currently:     9 BWPD, 
Fo Rods1 BOPD, 150 MscfD

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 6Tbg Fluid Grad. 0.134 psi/ft



Symptoms of Well Flowing up Tubing and/or 
Casing: Measured TV and SV loads Approximately Equal
Symptoms of Well Flowing up Tubing and/or 
Casing: Measured TV and SV loads Approximately Equal

M LM������� SV L��� H��� 

D�� L���� 

F������ T����� 

G�������

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 7Tbg Fluid Gradient 0.2 psi/ftUsed Normal Gradient 0.445 psi/ft



FlumpingFlumping
Well BoreWell Bore

i ii i

FlumpingFlumping
Well BoreWell Bore

i ii iDescriptionDescriptionDescriptionDescription
Pump Depth: 4509.7’Pump Depth: 4509.7’
Pump Displ >350 BPDPump Displ >350 BPDPump Displ. >350 BPDPump Displ. >350 BPD

Perforations:Perforations:
83768376--8380 83848380 8384--8388'8388'83768376 8380, 83848380, 8384 83888388
84128412--8418, 84208418, 8420--8428’8428’

Poor Boy Gas Poor Boy Gas yy
Separator:Separator:
1”x18’ Dip Tube1”x18’ Dip Tube
2 7/8” Slotted Pup2 7/8” Slotted Pup
Area = 3.9 sq. in.Area = 3.9 sq. in.

Liquid Capacity:Liquid Capacity:

2007 Sucker Rod Pumping Workshop 8Tbg Fluid Grad. 0.455 psi/ft

195 BPD195 BPD
3919 F��3919 F��



Prevent Flumping Up The Tubing Prevent Flumping Up The Tubing 
by Using a Backby Using a Back--pressure Valvepressure Valvey gy g pp
Gas Flowing through Pump OR Pumped Gas Flowing through Pump OR Pumped into Tubinginto Tubing
•• BackBack--pressure valve maintains high tubing pressure topressure valve maintains high tubing pressure toBackBack pressure valve maintains high tubing pressure to pressure valve maintains high tubing pressure to 

prevent gas from blowing all of the liquid out of tubingprevent gas from blowing all of the liquid out of tubing
•• Without BPV Pump action erratic & discharge may STOPWithout BPV Pump action erratic & discharge may STOPp g yp g y

I������� P������� �� C���������� S�����

P������� 

G���

F���

S����� F����

BPVBPV
H��������F������ 

M���� I����������

BPVBPV



Used Back-pressure Valve to Increase Tubing 
Pressure to 300 – Water up Tubing & Oil up Casing
Used Back-pressure Valve to Increase Tubing 
Pressure to 300 – Water up Tubing & Oil up Casing

Stabilized One Week Later:      
320 BWPD, 42 BOPD, 124 MscfD 

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 10Tbg Fluid Grad. 0.455 psi/ft



Week Later Back Pressure TestWeek Later Back Pressure Test
Slight Tag Due to Increased Static StretchSlight Tag Due to Increased Static Stretch
Week Later Back Pressure TestWeek Later Back Pressure Test
Slight Tag Due to Increased Static StretchSlight Tag Due to Increased Static StretchSlight Tag Due to Increased Static StretchSlight Tag Due to Increased Static StretchSlight Tag Due to Increased Static StretchSlight Tag Due to Increased Static Stretch

0.160 Psi/Ft Tbg Fluid Gradient0.187 Psi/Ft Tbg Fluid Gradient0.202 Psi/Ft Tbg Fluid Gradient0.202 Psi/Ft Tbg Fluid Gradient

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 11



Compare 
250 to 1000 Psig Backpressure
Compare 
250 to 1000 Psig Backpressureg pg p

PPRL= 12057     PPRL=13046

Current Production:K
lb

s

MPRL 5795Current Production:     
25 BWPD, 180 BOPD, 
300 MscfD

Lo
ad

 -
K

MPRL= 6568
MPRL= 5795

217 BPD
147 in.

Pump HP = 7.0
Pump HP = 3.1

2007 Sucker Rod Pumping Workshop 12

147 in.

Stroke Length - Inches

Tubing Head Pressure 250 Psig Tubing Head Pressure 1000 Psig



Summary of Adding Pressure to the Summary of Adding Pressure to the 
Tubing by Using a BackTubing by Using a Back--pressure Valvepressure Valveg y gg y g pp

Increasing BackIncreasing Back--pressure to prevent gas from blowing pressure to prevent gas from blowing 
tubing “dry”: increases HP, reduces SPM, increases rod tubing “dry”: increases HP, reduces SPM, increases rod g y , ,g y , ,
load, caused slight tag, and reduces pump displacement.load, caused slight tag, and reduces pump displacement.

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 13



Different Well ~ First Survey:
5.7 SPM Everything Looks A-OK
Different Well ~ First Survey:
5.7 SPM Everything Looks A-OK

20 00

22.50

5.7 SPM Everything Looks A OK5.7 SPM Everything Looks A OK

17.50

20.00  Wrf + Fo Max

12.50

15.00
 Wrf

Current Production:

7.50

10.00

 Fo Max

Current Production:     
25 BWPD, 180 BOPD, 
300 MscfD

2.50

5.00  Fo From Fluid Level

217 BPD
147 in.

Sept. 11 - 14, 20070 168.0-2.50

0 149.9

147 in.



Well Survey 5-Days Later 7.0 SPM: 
Flowing Up Tbg & Csg w/ High Fluid LevelFlowing Up Tbg & Csg w/ High Fluid Level
Well Survey 5-Days Later 7.0 SPM: 
Flowing Up Tbg & Csg w/ High Fluid LevelFlowing Up Tbg & Csg w/ High Fluid Levelg p g g gg p g g gg p g g gg p g g g
20.00

 Wrf + Fo Max
20.00

 Wrf + Fo Max20.00
 Wrf + Fo Max

15.00

17.50

Wrf

15.00

17.50

Wrf

15.00

17.50

Wrf

10.00

12.50
 Wrf

St k 1 15
10.00

12.50
 Wrf

Strokes 16
10.00

12.50
 Wrf

Stroke 20

5 00

7.50
 Fo Max

Strokes 1-15

5 00

7.50
 Fo Max

Strokes 16

5 00

7.50
 Fo Max

Stroke 20

2.50

5.00

2.50

5.00

2.50

5.00

Sept. 11 - 14, 20070 168.0-2.50

0 163.8

0 168.0-2.50

0 165.3

0 168.0-2.50

0 165.8



Well Survey 5-Days Later 7.0 SPM: 
Flowing Up Tbg & Csg w/ High Fluid LevelFlowing Up Tbg & Csg w/ High Fluid Level
Well Survey 5-Days Later 7.0 SPM: 
Flowing Up Tbg & Csg w/ High Fluid LevelFlowing Up Tbg & Csg w/ High Fluid Levelg p g g gg p g g gg p g g gg p g g g
20.00

 Wrf + Fo Max
20.00

 Wrf + Fo Max20.00
 Wrf + Fo Max

20.00
 Wrf + Fo Max

17 50

20.00
 Wrf + Fo Max

17 50

20.00
 Wrf + Fo Max20.00
 Wrf + Fo Max

17 50

20.00
 Wrf + Fo Max

17 50

20.00
 Wrf + Fo Max

17 50

20.00
 Wrf + Fo Max

15.00

17.50

Wrf

15.00

17.50

Wrf

15.00

17.50

Wrf

15.00

17.50

Wrf

15.00

17.50

 Wrf

15.00

17.50

 Wrf
15.00

17.50

Wrf

15.00

17.50

Wrf

15.00

17.50

 Wrf

15.00

17.50

 Wrf

10.00

12.50
 Wrf

St k 1 15
10.00

12.50
 Wrf

Strokes 16
10.00

12.50
 Wrf

Stroke 20
10.00

12.50
 Wrf

10.00

12.50

Strokes 23 25
10.00

12.50

Strokes 26
10.00

12.50
 Wrf

Strokes 27 29
10.00

12.50
 Wrf

Strokes 30
10.00

12.50

Strokes 31 68
10.00

12.50

All of the Rest of the Strokes

5 00

7.50
 Fo Max

Strokes 1-15

5 00

7.50
 Fo Max

Strokes 16

5 00

7.50
 Fo Max

Stroke 20

5 00

7.50
 Fo Max

Strokes 21-22

5 00

7.50
 Fo Max

Strokes 23-25

5 00

7.50
 Fo Max

Strokes 26

5 00

7.50
 Fo Max

Strokes 27-29

5 00

7.50
 Fo Max

Strokes 30

5.00

7.50
 Fo Max

Strokes 31-68

5 00

7.50
 Fo Max

All of the Rest of the Strokes
---- NO PUMP ACTION----

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

2.50

5.00

Sept. 11 - 14, 20070 168.0-2.50

0 163.8

0 168.0-2.50

0 165.3

0 168.0-2.50

0 165.8

0 168.0-2.50

0 165.9

0 176.6-2.50

0 168.0

0 168.0-2.50

0 161.8

0 168.0-2.50

0 164.7

0 168.0-2.50

0 165.8

0 168.0-2.50

0 163.2

0 175.2-2.50

0 168.0





Installed Variable Slippage Pump
and Downhole Gas Separator
Installed Variable Slippage Pump
and Downhole Gas Separator

20 00

22.50

pp

17.50

20.00
 Wrf + Fo Max

12.50

15.00
 Wrf

7.50

10.00

Fo Max

6.08 SPM

2.50

5.00
 Fo Max  Fo From Fluid Level

223 BPD
140 in

Sept. 11 - 14, 20070 171.6-2.50

0 168.0
140 in.



Spacing HF Variable Spacing HF Variable 
Slippage PumpSlippage Pump

Spacing HF Variable Spacing HF Variable 
Slippage PumpSlippage PumpTubing 

Liquid
Gas Displaced by 

Liquid thru Tapered Slippage PumpSlippage PumpSlippage PumpSlippage Pump
Spacing at the well site:Spacing at the well site:
a.a. Touch bottom with tubing loaded with fluidTouch bottom with tubing loaded with fluid

Liquid Liquid thru Tapered

b.b. Pick up Pick up overtravelovertravel lengthlength
c.c. Pick up spacing allowance, normally 12"Pick up spacing allowance, normally 12"
d.d. The lower end of the plunger should slightly The lower end of the plunger should slightly 

enter the start of the VSP® taper. This position enter the start of the VSP® taper. This position 

Tapered 
Barrel

p pp p
gives the least amount of bypass slippage. gives the least amount of bypass slippage. 
After well has stabilized, space the plunger After well has stabilized, space the plunger 
higher in small increments for more bypass higher in small increments for more bypass 
slippage to achieve desired results.slippage to achieve desired results.

Stroke 
ReRe--space well as needed after stabilized:space well as needed after stabilized:
a.a. Lower rods for a light tag at pump, then raise Lower rods for a light tag at pump, then raise 

slightly for stroking close to bottom without slightly for stroking close to bottom without 
entering VSP® taper.entering VSP® taper.

Length

Well 
Fl id b.b. After accomplishing raise rods in 6 inch After accomplishing raise rods in 6 inch 

increments until bottom of plunger enters increments until bottom of plunger enters 
taper.taper.
"Spacing allowance: 30" down to 4,000 feet "Spacing allowance: 30" down to 4,000 feet 

Fluids 
Oil 

Water 
Gas

Sept. 11 - 14, 2007

p g ,p g ,
well depth, then add 6" for every 1,000 feet well well depth, then add 6" for every 1,000 feet well 
depth below 4,000 feet.depth below 4,000 feet.

Beginning  (Upstroke)    Top

Gas

Pumping Gas Into TubingPumping Gas Into Tubing



ReRe--Spaced VSPSpaced VSPReRe--Spaced VSPSpaced VSP

Strokes 1-67
S������ � 67
R����� P��� 7 I�����

N��� �� R���� P������ 

Raised 7 more inches

140 ���

100 ���

Sept. 11 - 14, 2007 2007 Sucker Rod Pumping Workshop 20



7 Months Later Fluid Level @ Pump  7 Months Later Fluid Level @ Pump  
Need to Control Run TimeNeed to Control Run Time
7 Months Later Fluid Level @ Pump  7 Months Later Fluid Level @ Pump  
Need to Control Run TimeNeed to Control Run Time

20 00

22.50

17.50

20.00
 Wrf + Fo Max

12.50

15.00

 Wrf

7.50

10.00

 Fo Max  Fo From Fluid Level

6.08 SPM

2.50

5.00

91 BPD
67 in�

Sept. 11 - 14, 20070 168.0-2.50

0 138.7



ObservationsObservationsObservationsObservations
•• Gassy Wells Difficult to PumpGassy Wells Difficult to Pump
•• Laterals in Horizontals Unload a LOT OF GASLaterals in Horizontals Unload a LOT OF GAS
•• BackBack--pressure Valve on Tubing Improved pressure Valve on Tubing Improved 

performance of these Rod Pumped Wellsperformance of these Rod Pumped Wells
•• Too much BackToo much Back--pressure Detrimental to pressure Detrimental to 

Operation of Sucker Rod Lifted WellOperation of Sucker Rod Lifted Well
•• Wells that will Flump can Produce more Liquids Wells that will Flump can Produce more Liquids 

than Pumping up Tubing Alone.than Pumping up Tubing Alone.
•• Poor Boy Gas Separators did not keep Gas out of Poor Boy Gas Separators did not keep Gas out of 

the Tubingthe Tubing
•• VSP® used effectively to Drawdown WellVSP® used effectively to Drawdown Well



Production Methods Used to Produce Production Methods Used to Produce 
Flumping WellsFlumping Wells

Production Methods Used to Produce Production Methods Used to Produce 
Flumping WellsFlumping WellsFlumping Wells Flumping Wells Flumping Wells Flumping Wells 

1.1. Set the pump intake as deep as possible.Set the pump intake as deep as possible.
22 Set the pump in the rat hole if one existSet the pump in the rat hole if one exist2.2. Set the pump in the rat hole, if one existSet the pump in the rat hole, if one exist
3.3. If no rat hole, run an improved gas separatorIf no rat hole, run an improved gas separator
44 Increase p mp compression ratio ith longIncrease p mp compression ratio ith long4.4. Increase pump compression ratio with long Increase pump compression ratio with long 

stroke lengthstroke length
55 Space out the pump to minimize dead space atSpace out the pump to minimize dead space at5.5. Space out the pump to minimize dead space at Space out the pump to minimize dead space at 

bottom of strokebottom of stroke
6.6. Use a specialty pump such as a VSP® pump to Use a specialty pump such as a VSP® pump to p y p p p pp y p p p p

handle gas.handle gas.
7.7. Use a backpressure valve on the tubing and Use a backpressure valve on the tubing and 

sometimes on casing if pump action erratic orsometimes on casing if pump action erratic orsometimes on casing, if pump action erratic or sometimes on casing, if pump action erratic or 
stops.stops.



Analysis of Dynamometer Data  for Fluid Level Above Pump IntakeAnalysis of Dynamometer Data  for Fluid Level Above Pump Intake

POSSIBLE 
LOW PUMP 
CAPACITY 

FULL LIQUID 
FILLAGE ?

Fo  close to 
Fomax

NOYES MONITOR 
DYNO 

LONGER

NO YES

CHECK 
PLUNGER 

SIZE

QUESTIONABLE 
DATA 

PUMP ABOVE YES DEEPEN 
PUMP OR

SIZE

GAS 
INTERFERENCE PERFS ?

CHECK FOR 

PUMP OR 
INSTALL GAS 
SEPARATOR

NO

NO

INTERFERENCE
YES

NO

FLUID POUND

?

INTERMITTENT 
VALVE ACTION

YES

CHECK FOR 
PLUGGED 

INTAKE

Note: Fo from Pump Card and Fo Note: Fo from Pump Card and Fo 
From Fluid Level Should Match.From Fluid Level Should Match.



Analysis of Dynamometer Data  for Fluid Level At/Near Pump IntakeAnalysis of Dynamometer Data  for Fluid Level At/Near Pump Intake

CHECK 
PLUNGER 
SIZE/RODS 

Fo  close to 
Fomax

?

NO CHECK 
LIQUID LEVEL

PARTIAL 
LIQUID 

FILLAGE ?
PUMP ABOVE 

PERFS ?

YES

YES

YESGAS 
INTERFERENCE

YES DEEPEN 
PUMP OR 

INSTALL GAS 
SEPARATOR

FLUID POUND

NO

NO

NO

MONITOR 
DYNO 

LONGER

CHECK 
ACOUSTIC FOR 

CHECK 
INTERMITTENT 

VALVE

SEPARATOR

NO

?

REDUCE  SPM RUN LONG 
DYNO TO

YES

LONGER PERFORATIONS VALVE 
OPERATION

USE TIMER OR

POC

DYNO TO 
DETERMINE 

ON/OFF 
TIMES

Note: Fo from Fluid Level and Fo from Note: Fo from Fluid Level and Fo from 
Pump Card should be near FoMaxPump Card should be near FoMax



Casing Pressure:Casing Pressure:
1.1. Lower casing pressure is better.  Lower casing pressure is better.  

2.2. High casing pressure restricts flow from the High casing pressure restricts flow from the 
formation in the same manner as a high fluid formation in the same manner as a high fluid gg
level.level.

3.3. Check the casing side check valve to be sure Check the casing side check valve to be sure 
it is operating properly.it is operating properly.

4.4. Use BackUse Back--pressure Valve only if well unloads pressure Valve only if well unloads 
and flows up the tubing or the casing annulusand flows up the tubing or the casing annulus


