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Abstract: The measurement-w hile-drilling apparatus and method are developed to keep safe downhole operation with the real-time
measured formation data. Therefore , an investigation was first made into the basic structure, working principle and application of
such representative apparatuses at home and abroad, with a focus on the achieved major progress in two independently developed
products in China. The first one is a prototype jointly developed by Southwest Petroleum University and CNOOC Research Center.
An indoor simulation experiment was made on the key parts of this prototype apparatus with a tailor-made ground simulator . The ex-
perimental data was thus recorded on this prototype apparatus : the allowable highest pressure is 70 MPa; the applicable temperature
is in a range of 0 - 125°C , working bit weight is O - 250 kN ; and torque is O - 10 kN « m . The second one is SDC-I apparatus , devel-
oped by CNPC Daging Oilfield Drilling Engineering Co ., Ltd .. which has been tested on site for popularization . Pilot tests showed
that this apparatus is of reasonable design and high reliability ; the precision rate of formation pressure measurement is 0.1% and that
of temperature measurement is =0 .5°C ; and downhole power efficiency is 160 W . With such an apparatus , the measurement-w hile-
drilling data can be uploaded and stored downhole at the same time, thus , such accurate downhole data as annulus pressure , temper-
ature , formation pressure and fluidity can be sent up to ground while drilling. However, compared with the like products aboard ,
there is still a wide gap in terms of technical qualification of the above independently developed apparatuses. For example, due to
their limited sizes , they can be used only in £/215.9 mm borehole wells or in the downhole environment of moderately deep wells
with the highest pressure of 70 M Pa and the temperature of less than 125°C . In the end . this paper points out that only if more field
tests are performed and cooperation with foreign companies is strengthened . should these developed apparatus be verified and quickly
put into commercial production and application in China .
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