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Abstract ; Circulating pressure loss refers to the sum of pressure loss caused by flow resistance on drill pipe,drill
collar,annular space,and in surface pipelines,etc. Under a certain pump pressure,decreasing circulating pressure loss is
one of the important drilling technologies under narrow mud density window. Taking the Bingham fluid as an example
and using theoretical calculations,the paper presents the effects of mud density,shearing thinning properties,lubrica-
ting property and solid content on circulating pressure loss. Calculation shows that,with the assurance of wellbore sta-
bility , decreasing mud density can effectively reduce circulating pressure loss. Certain engineering conditions and appar-
ent viscosity corresponds to a critical ratio of yield point to plastic viscosity (YP/PV),where the circulating pressure
loss is minimum. When YP/PV is smaller than the critical ratio,increasing YP/PV ratio can reduce circulating pres-
sure loss. Improvements of mud lubricating ability and reducing solid content can decrease circulating pressure loss.
Lab circulating pressure loss tests and the application in Well CCSD-SK1 proved the above conclusions. The analy-
sis results provide guidance to drilling fluid design under narrow mud density windows.

Key words: narrow density window; circulating pressure loss; drilling fluid density; lubrication; solid
phase control; Well Slcore-1
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Table 1 Effect of mud lubricity on rheological parameters

and circulating pressure loss
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Table 2 Rheological parameters of base mud

| RUNFAEL/ WY, Y IR ERE/
Ehjf P 600 300
mPa ¢ s mPa « s 71/Pa MPa
1 43.0  28.5 21.5 15.5 7.0 1. 14
2 32.0 20.0 16.0 12.0 4.0 1. 11
3 15.0 8.0 7.5 7.0 0.5 1. 05
4 42.5 30.0 21.3 12.5 8.8 1. 24
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Table 3 Effect of active solids on the rheological

parameters of base mud

FUFRE, WYEFEEE/ S R IERE/

RCIr - $oo #auo mPa ¢ s mPa « s 71/Pa MPa

1 127.0 98.0 63.5 29.0 34.5 1. 81
2 76.0  58.0 38.0 18.0 20.0 1. 48
3 68.0 52.0 34.0 16.0 18.0 1.42
4 116.5 84.0 58.3 32.5 25.8 1.70
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Table 4 Effect of quartz sand (20 ~40 meshes) on the

rheological properties of base mud

FYERb I % $ 600 $300 G B R B3 i, %6
0 46. 0 35.0
0.5 46. 0 36.0 0
1.0 49.0 37.0 1. 57
3.0 52.0 39.0 3.15
6.0 57.0 41. 0 5.51
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Table 5 Effect of quartz sand (80~ 100 meshes) on the

rheological properties of base mud

AR e, %6 $ 500 #3500 TEFR IR, %6
0 46.0 35.0
0.5 48.0 36.0 0.79
Lo 48.0 38.0 1.57
3.0 49.0 38.0 1.57
6.0 50. 0 39.0 2.36
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Table 6 Effect of quartz sand (160~ 180 meshes) on the

rheological properties of base mud

YRy ks $600 #300 8 BF JE R I %, 06
0 46.0 35.0
0.5 47.0 36.0 0.79
1.0 47.5 37.0 0.79
3.0 51.0 39.0 3.15
6.0 52.5 41.0 3.94
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Table 7 Testing results of mud properties and circulating pressure loss inside pipes

YRR/ shbi g/ o P B/ MPa
A4 I $ 600 $ 300 e ¥R n -
mPa « s Pa 32 L/min® 38 L/min® 58 L/min® 72 L/min®
1% 22.00  15.00 7.00 4,00 0. 57 0.55  0.46 0. 25 0. 30 0. 54 0.63
2% 23.50  17.00 6. 50 5.25 0. 81 0.47  0.06 0.25 0.23 0. 40 0. 60
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Table 8 Calculating results of circulating pressure loss

of Well SK1 (main well)

5 $600 $300  Zh¥LL n 76 35 FE i / MPa
1 10.50  26.00 0. 40 0. 64 5.12
2 40.00  27.00 0. 54 0.57 5.02
3 40.00  28.00 0. 67 0.51 1.95
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