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NABLA CORPORATION 
ROD PUMPING ANALYSIS 

WELL IDENTIFICATION: UNION OIL, TRACY NO. 1 
ANALYSIS NUMBER: 5R0-7-10-1 
DATE OF ANALYSIS: 7-10-90 

CONCLUSIONS AND RECOMMENDATIONS: 

1) Well i s pumping v i r t u a l l y a t capacity. A low pump 
int a k e pressure of 100 p s i i s computed, and a s l i g h t f l u i d 
pound i s o c c u r r i n g (94.2% pump f i l l a g e ) . Pump displacement 
i s near i d e a l . 

2) Surface equipment (gearbox, s t r u c t u r e and motor) 
loads are w e l l w i t h i n r a t i n g s . U n i t i s i n good balance. 

3) Rod loads are low. 

4) Unocal i s doing a good job of producing t h i s w e l l . 
No o p e r a t i o n a l changes are suggested. 
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PRODUCTION POTENTIAL: 

A low c a l c u l a t e d pump in t a k e pressure of 100 p s i 
and incomplete pump f i l l a g e i n d i c a t e t h a t t h i s w e l l i s 
producing at capacity. 

EQUIPMENT LOADING: 

1) Peak torque i s 84.6% of the gearbox r a t i n g . Unit 
i s i n good balance. 

2) S t r u c t u r e and prime mover are l i g h t l y loaded at 
53.7% and 40.7% of r a t i n g , r e s p e c t i v e l y . 

3) Based on the API Goodman Diagram and a service 
f a c t o r of 0.9 ( m i l d c o r r o s i o n ) , the rods are ope r a t i n g at 
45.1% (3/4 inch) and 47.2% (5/8 inch) of r a t i n g . Since the 
load percentages are near equal, the rod taper design i s 
good. 

4) Downhole f r i c t i o n i s normal. 

PUMP CONDITION: 

1) Pump i s mechanically i n good c o n d i t i o n . 

2) Unanchored tu b i n g i s moving 3 inches which i s 
r e s u l t i n g i n a loss of 9 BPD i n pump displacement. Since 
the w e l l i s overdisplaced, tubing movement i s not r e s u l t i n g 
i n a loss i n prod u c t i o n . 

3) Pump l i q u i d f i l l a g e i s 94.2%. S l i g h t f l u i d pound 
i s o c c u r r i n g . 

4) Net pump displacement (116 BPD) i s lower than the 
t e s t (119 BFPD). Test seems s l i g h t l y high. Considering 
normal pump leakage, the pump i s d i s p l a c i n g about 106 BFPD. 

K. B. No l e n / f t 
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ROD PUMPING DIAGNOSTIC ANALYSIS 

WELL:: UNION OIL, TRACY NO. 1 

ANALYSIS NUMBER: 5RO-7-10-1 
DATE OF ANALYSIS; 07-10-1990 

PUMPING SPEED (sp m): 13.06 

MAX STR LOAD ( l b s ) 3 7573 
ROD WEIGHT IN AIR ( l b s ) : 4583 
STFG BOX FRICTION ( l b s ) ; 100 
APPROX TBG GRADIENT ( p s i / - f t ) : 0.300 

POL ROD POWER ( h p ) : 3.3 

MIN STR LOAD ( l b s ) : 2335 
ROD WEIGHT IN FLUID ( l b s ) : 
STFG BOX POWER LOSS ( h p ) : 
TBG HEAD PRESSURE ( p s i ) : 

4206 
0.3 

40 

BUOYANT FORCE AT BOTTOM OF ROD STRING ( l b s ) : -321 
PUMP SLIPPAGE COEFFICIENT: 0.56 

*** CONDITIONS IN ROD STRING AT SPECIAL DEPTHS *** 

DEPTH 
< -Ft) 

1250 
3 3 5 0 

MAX LOAD 
( I bs) 

7473 
4918 
1857 

MIN LOAD 
(1 bs) 

2985 
1529 
-644 

LOAD RANGE 
( l b s ) 

4488 
3339 
2500 

POWER 
(hp) 

3.0 
2. 9 

STROKE 
( i i i > 

49. 0 
47. 2 



EQUIPMENT LOADING ANALYSIS 

<<<<<< PRIME MOVER >>>>>> 

DESCRIPTION5 TOSHIBA 15 HP ELECTRIC 

POWER RED.' D (HP) : 6.1 CYCLIC LOAD FACTOR 

< < < < < PUMP I MG UN I T > > > > '> > 

DESCRIPTION: LUFKIN CSO-141-48 (4846R0 CRANKS) 

1 . 643 

REDUCER RATING (M i n - l b s ) : 30.0 
STRUCTURE RAT I MG (1 bs) ?. 14100 
PUMPING SPEED (som): 13.06 
STFG BOX FRICTION ( l b s ) : 100 

MEASURED STROKE ( i n ) : 49.0 
COMPUTED STROKE ( i n ) : 49.1 
POLISHED ROD POWER ( h p ) : 3 
STFG BOX POWER LOSS ( h p ) : 0. 

ACTUAL STRUCTURE LOAD *****•****#»#**##* 

MAXIMUM ( l b s ) : 757 
MAX A3 7. OF RATING: 

MINIMUM ( l b s ) : 288^ 
53. 7 

SUMMARY OF REDUCER PERFORMANCE ********* 

EXISTING IN-BALANCE 

PEAK TORQUE <M i n - l b s ) : 
COUNTERBALANCE (M i n - 1 b s ) : 
PERCENT OF REDUCER RATING: 

6 /. / 
116.6 
34. 6 

64. 1 
121. O 
30. 2 

<<<<:<< ROD STRING 

PROPERTIES AND ACTUAL LOADING ******** 

DIAM­
ETER 
( i n ) 

INTERVAL 
LENGTH 

(-ft ) 

1250 
2100 

MAX MIN MOD-
STRESS STRESS ULUS 

( p s i ) ( p s i ) (MM p s i ) 

16915 
16029 4934 

MIN 
TENSILE 

( k s i ) 

115 
1 15 

. OF API-GOODMAN RANGE 
FOR SERVICE FACTOR OF 

1 . 0 0. 9 0. 3 

39. 4 
41.6 

45. 1 
47. 2 54. 
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SUBSURFACE PUMP A N A L Y S I S 

W E L L : TRACY N O . 1 
DATE OF A N A L Y S I S : 0 7 - 1 0 - 1 9 9 0 
PUMP BORE S I Z E ( I N ) : 1 . 5 0 0 0 

A N A L Y S T : D J E 
A N A L Y S I S NUMBER: Y T 2 
S E T T I N G DEPTH ( F T ) : 3 4 1 0 

ACTUAL PUMP C O N D I T I O N S * * * * * * * * * * * * * * * * 

PUMP I N T A K E PRESSURE ( P S I ) : 1 0 0 
GROSS STROKE ( I N ) : 4 2 . 7 
GAS I N T E R F E R E N C E : NONE 
F L U I D LOAD ( L B S ) : 1 7 5 0 

CRUDE S H R I N K A G E FACTOR FROM PUMP TO STOCK 

- PUMP V O L U M E T R I C D I S P L A C E M E N T S ~ 

BASED ON MET STROKE 

1 2 8 BPD 
< 1 1 6 BPD @ STOCK TANK C O N D I T I O N S ) 

P U M P I N G SPEED (SPM) : 1 3 . 0 6 
NET STROKE ( I N ) : 3 7 . 4 
F L U I D POUND: S L I G H T 
PUMP L E A K A G E : N I L 

TANK ( B B L PER B B L ) : 1 . 1 2 2 

BASED ON GROSS STROKE 

1 4 6 BPD 

PUMP E F F I C I E N C I E S 

BASED ON T E S T 
AND GROSS STROK 

( P E R C E N T ) 

BASED ON TEST 
AND MET STROKE 

(PERCENT) 

CRUDE S H R I N K A G E NOT C O N S I D E R E D 3 1 . 3 
CRUDE S H R I N K A G E C O N S I D E R E D 3 9 . 7 
* * T E S T SEEMS H I G H FOR E X I S T I N G C O N D I T I O N S . 

Q 9 

1 0 2 . 3 

< < < < < OTHER D I A G N O S T I C I N D I C A T O R S 

DOWNHOLE F R I C T I O N : NORMAL 
T U B I N G OR ANNULUS CHECK V A L V E LEAK 
T U B I N G MOVEMENT ( I N ) : 3 
H ...OWL I NE PRESSURE ( P S I ) : 4 0 

NONE L I K E L Y 
LOST D I S P L A C E M E N T ( B P D ) : 
AVG TBG GRAD ( P S I PER FT 0 . 3 0 8 

WELL T E S T AND F L U I D PROPERTY DATA 

TEST D A T E : 7 - 1 0 - 9 0 
B F P D : 1 1 9 
BWPDs 13 
GOR: t IN KNOWN 
PUMP ING U N I T S T R O K E : 4 9 
G I L G R A V I T V ( A P I ) : 3 6 
BUBBLE P 0 1 N T ( P S I ) : 1 2 5 0 E 3 T . 
FORMAT IO!-! 'VOLUME FACTOR ( B B L PER B B L ) 5 

BOPD: 1 0 1 
O I L CUT (7.) : 8 4 , 

(SG) 
TEST SPM; 13 
WATER GRAVI " ! 
S O L U T I O N GOR; 5 0 0 EST 

1 . 3 0 0 E S T . 









2064 MARKET STREET 
INDUSTRIAL PARK 

MIDLAND, TEXAS 79703 
(915) 697-2228 

NABLA CORPORATION 
PRELIMINARY DATA FOR ROD PUMPING ANALYSIS 

COMPANY, LEASE & WELL NO. ( J l ^ /n^ 3 / 1 / r ^ C ^ ^ ° • ̂  

FIELD f~<p COUNTY STATE A/ ^ 

SEND ANALYSIS TO: Lu M 1 ̂  £Jw^V ( SZ3'93fZ, Ancf^eWS^) 

PO fe*V 11^1 AHJ,.^ 797'^ 

PURPOSE OF ANALYSIS: 

SUBSURFACE EQUIPMENT AND COMPLETION DETAILS: 

CASING OR LINER N PBTD C355£FT TUBING IN SET AT FT 

COMPLETION TYPE _ FROM_ _FT TO FT 

/ /P-rte-y ? AT FT TUBING ANCHOR AND/OR PACKER DESCRIPTION:. 

DOWNHOLE GAS SEPARATOR DESCRIPTION: 

PUMP DESCRIPTION: / SEATING NIPPLE AT -3H)0 FT 

ROD DESIGN DETAILS: SIZE LENGTH 
(IN) (FT) MFGR. TYPE AND GRADE 

(SO) f/i^ /2gl Aldi^f A HP 
( i f ) \V<? z/oD (± 

(TOP) 

PRODUCTION AND FLUID PROPERTY DATA: / / 7 

LAST TEST—DATE L B O P D /// BWPD Z3 BFPD SPM STROKE IN 

OIL GRAVITY 3 b - 3 APig &>0 F GOR WATER S.G. OR PPM CL 

RESERVOIR DATA: 

BUBBLE POINT /^"^^PSI SOL'N GOR AT BUBBLE PT. B.H. TEMP. J10 F 

FORMATION VOLUME FACTOR AT BUBBLE PT. /• 3 ^STATIC PRESSURE PSI 

COMMENTS: z^o A^£^JL'i. 

(SEE REVERSE SIDE FOR HYDRAULIC PUMPING DATA FORM) 



2064 MARKET STREET MIDLAND. TEXAS 79703 
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NABLA CORPORATION 
(DATA GATHERED WHILE OH SITE) 

data\dataf orm/08-89 */ /)<•/ ~~?— j / / 
COMPANY, LEASE & WELL NUMBER /^/f/'Pr/ Cjr/ . As&. / ._ 

ANALYSIS NUMBER: ~~ 7-//9 —/ 
PUMPING UNIT 

Unit Descr 2&im. A / f a fi,to-j</J- Vf 
Measured Unit Stroke: inches in the . crank hole. 

Crank Description: y$*/t>/ZO crank holes: V 

Structural Unbalance: lbs. Rotation cv ccw. 
Counterbalance Weight Description and Positions: 

Master Weights Position Auxiliary Weights 

Right Leading 

Right Lagging 
Left Leading 

Left Lagging 

Counterbalance Effect in-lbs Reducer Ratio: 

Unit Sounds: Balanced f Overbalanced Underbalanced_ 

PR I MB MOVER DATA; -7- / ./ j / , ^ s//-r- /— 
Prime Mover Description: /03f);0<Z* £ fcC7?7 Cy / h i / / / . 
Torque Mode: Pover Rating:. _HP Current Rating: amps 

Thermal Current: amps RPM: Opr. Voltage: volts 

Unit Sheave: (PD/OD) Motor Sheave: /&.£*j 3^ > IPD/ODT) 

Circle /'Hand") Auto Pin Timer % Timer POC Run Time 
OTHER DATA: 

P r e s s u r e : n ^ _ , 

(y Water S.G.///^ Comments: /_ 

Tubing Pressure: "T^? psi Casing Pressure: p s i 

3c 
Bleeder sample: Water Cut (%). 

Misalignment: Leaks : Brake: 
FOR AIR BALANCED UNITS: 

Max Receiver Pressure: psi Min Receiver Pressure psi 

Pressure corresponding with counterbalance measurement: psi 

Pressure required to offset structural unbalance: psi 

COMMENTS: 


