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Research and application of power chart in liquid level calculation

Liu Yanping, Li Haishuo, Tian Lei

(No.3 Oil Production Plant, SINOPEC Northwest Company, Luntai, Xinjiang 841600, China)

Abstract ; In this paper, the method of calculating liquid level using power chart was studied. We selected some

test wells in the Tahe oilfield, and compared the accuracy of liquid level calculation with different methods. For

those wells with normal power chart, stable working system and water content, alternating load linear regression

method is recommended. This method can be influenced by load, working system and water content. As a result,

the wells with abnormal power chart, changing water content, frequently-adjusting working system and abnormal

pumping are not suitable for the alternating load linear regression method.
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Fig.1 Common theoretical work diagram
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Fig.2 Power chart corresponding to liquid surface change within a flooding cycle, well TP27X, Tahe oilfield
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Fig.3 Maximum and minimum loads of power chart
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Fig.4 Maximum load and alternating load linear regression curves
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Fig.5 Liquid levels measured twice in the same day, well TK835CH
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Fig.6 Measured and wireless liquid levels in the same day, well TK1136X
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Table 1 Liquid level calculated with maximum
load method, well TP27X, Tahe oilfield

W5 FES LIRE/m HERE/m AHXHEZE/m
1 1504 1 650 146
2 1 606 1750 144
3 1 644 1770 126
TP27X 4 1 674 2 030 356
5 1797 2230 433
6 1947 2 300 353
7 2 206 2 400 194
it 1768 2019 250

F2 HBiMME TP27X #AXTHEAITERE
Table 2 Liquid level calculated with alternating
load method, well TP27X, Tahe oilfield

H5  FS  SWWE/m  HERE/m HXHRZE/m
1 1504 1720 216
2 1 606 1780 174
3 1 644 1 790 146
TP27X 4 1674 1870 196
5 1797 1980 183
6 1947 2 160 213
7 2206 2310 104
A1t 1768 1 944 176
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Table 3 Liquid level calculated with maximum
load linear regression method, well TP27X, Tahe oilfield

W2 FS SWE/m HEWE/m AHXHREZE/m
1 1504 1558 54
2 1 606 1 664 58
3 1 644 1689 45
TP27X 4 1674 1928 254
5 1797 2079 282
6 1947 2174 227
7 2206 2253 47
&t 1768 1 906 138
F4 EiMBE TP27X AR TH AL ER R ETERE

Table 4 Liquid level calculated with alternating load
linear regression method, well TP27X, Tahe oilfield

e B8 SLBE/m  HERE/m AAXHREZE/m
1 1504 1537 33
2 1 606 1592 -14
3 1 644 1581 -63
TP27X 4 1674 1635 -39
5 1797 1708 -89
6 1947 1822 -125
7 2206 1921 -285
it 1768 1 685 -83
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Table 5 Production data of well TP105, Tahe oilfield

TAREHIEE

N5 FS AP B HR/% (mremin) W/ m AW/ m ARR2E/m
1 19.2 19.2 0.1 5%3 2234
2 20 19.9 0.6 5%3 2 345 BARATTAEAR
3 19.5 19.5 0 5%3 2 460
4 19.5 19.5 0 543 2515 2 406 -109
5 20.3 20.3 0.2 5%3 2585 2577 -8
TP105 6 19.2 19.2 0 5%3 2 640 2 682 42
7 19.6 18.9 3.6 5%3 2 698 2795 97
8 18.8 18.8 0 5%3 2 705 2 865 160
9 16.8 16.8 0 5%3 2725 2 806 81
10 17.7 17.7 0 5%3 2673 2 841 168
11 18.4 18.4 0.2 5%3 2994 3145 151
it 19 18.9 0.4 2 598 2765 167
xR 6 Wi E TP264 FAEFHIEER
Table 6 Production data of well TP264, Tahe oilfield
e e mpe ko DT s b sem
1 18.4 18.1 1.5 5%3 837
2 16 15.1 4.7 5%3 1041
3 15.8 15.8 0 5%3 1417 BT A
4 20.1 20.1 0.2 544 1710
poss 19.4 18.9 2.7 544 2262
6 10.6 10.6 0 5%2.5 2752 2 486 -266
7 13.8 13.7 0.61 5%2.5 2 530 2211 -319
8 11 11 5%2.5 2388 2074 -314
9 13.3 13.3 0 5%2.5 1827 1 655 -172
10 13.8 13.8 0 42%25 1436 1264 -172
At 15.2 15 1.1 2187 1938 -249
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