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Two new sensor technologies have been developed that provide real -time  
measurement  of fluids inside steam field or other field piping. The sensors 
can provide information on water  content , dryness  fraction  and flow  
velocity  on a real time basis in two-phase and other geothermal fluids, 
thereby providing the necessary information to calculate total  mass  flow  
and Enthalp y in a considerably more timely manner than techniques 
currently in use. The sensor techniques do not require pressure drops or 
similar disruption to the flow and allow for cost effective full deployment 
throughout a steam field to provide information on well performance from 
multiple wells simultaneously. 
  
The two sensor techniques are the load cell version and the RF (radio 
frequency) version. The load cell version has been tested in field trials, 
showing that the sensor can accurately track changes in the contents of the 
pipe and flow rate of the water. The RF sensor version has also been tested 
with promising results, but in a non-flowing laboratory environment, without 
the use of pressurized high temperature fluids.  
The load cell field trials showed that the sensor could provide data to 
calculate changes to dryness fraction, total mass flow, and overall Enthalpy. 
The results show that the same sensor can provide information on flow 
regime, minute-by-minute changes to well output, and onset of events worth 
tracking such-as development of slug flow or other dangerous conditions. 
These capabilities are all possible from the same sensor, allowing much 
more information to be available for steam field operation. 
The RF version laboratory testing allowed for development and modification 
of antenna designs, resulting in effective antenna plans that are more robust 
while also showing an increase in performance. The RF version is 
potentially more useful than the load cell version as it is able to provide the 
same wide range of capabilities while allowing for deployment in more 
complex piping structures.  
Producers could deploy either or both of these sensor technologies at 
individual wells, or multiple wells simultaneously, allowing for continuous 
sensor results from the entire resource. This is information not currently 
available to production operations, and may lead to production strategies 
that improve the efficiency of electrical generation immediately, while also 
allowing for better understanding of how the resource could be managed for 
the long term.  
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4.24Ne.61w 2-4(Zea.61la.61nd[(w)11(hi)-3(l)-2(e)] T2116.94
1124.95
 0 1 5 244.03 Tm
 0 Tc[( )] T2123E9
1124.95
 0 1 5 244.03 Tm
 EMC  /P <</MCIDT22>> BDC 3(h)/F T1519C Tfm
[( )] T938.3
1103E35
 0 1 54244.03 Tm
 0 T/F T24 Tfm
[( )] T947.26
1096.15
 0  

[(De)3(partm)-3(ent )] TJ
ET
BT
1 0 0 1 1079.38 1096.15 Tm
[(of P)4(hysics, Uni)4(versity )-7(of C)4(ali)5(fornia, )-12(Sa)3(nta )] TJ
ET
BT
1 0 0 1 1525.08 1096.15 Tm
[(Cruz, C)4(A)] TJ
ET
BT
1 0 0 1 1622.28 1096.15 Tm
[( )] TJ
ET
 EMC  /P <</MCID 23>> BDC BT
/F2 45 Tf
1 0 0 1 93.48 1163.14 Tm
 -0.015 Tc[(Logo)] TJ
ET
BT
1 0 0 1 203.4 1163.14 Tm
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 24>> BDC BT
/F1 14.04 Tf
1 0 0 1 148.44 1130.98 Tm
1 0 0 rg
1 0 0 RG
[( )] TJ
ET
 EMC  /P <</MCID 25>> BDC BT
/F1 17.04 Tf
1 0 0 1 1320.43 718.9 Tm
0 g
0 G
 0.0343 Tc[(By)] TJ
ET
BT
1 0 0 1 1340.11 718.9 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1345.03 718.9 Tm
[(vi)-2(ew)10(i)-2(ng)] TJ
ET
BT
1 0 0 1 1401.79 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1406.59 718.9 Tm
[(t)3(he)] TJ
ET
BT
1 0 0 1 1430.23 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1435.03 718.9 Tm
[(processed)] TJ
ET
BT
1 0 0 1 1513.63 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1518.43 718.9 Tm
[(data)] TJ
ET
BT
1 0 0 1 1551.55 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1556.47 718.9 Tm
 -0.183 Tc[(we)] TJ
ET
BT
1 0 0 1 1578.07 718.9 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1582.99 718.9 Tm
[(can)] TJ
ET
BT
1 0 0 1 1610.47 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1615.15 718.9 Tm
[(see)] TJ
ET
BT
1 0 0 1 1642.63 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1647.43 718.9 Tm
[(w)11(el)-3(l)] TJ
ET
BT
1 0 0 1 1676.71 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1681.39 718.9 Tm
[(changes)] TJ
ET
BT
1 0 0 1 1745.83 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1750.63 718.9 Tm
 0.0571 Tc[(in)] TJ
ET
BT
1 0 0 1 1763.95 718.9 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1768.63 718.9 Tm
[(ex)7(t)3(rem)4(e)] TJ
ET
BT
1 0 0 1 1829.98 718.9 Tm
[( )] TJ
ET
BT
1 0 0 1 1835.02 718.9 Tm
[(detail)] TJ
ET
BT
1 0 0 1 1875.82 718.9 Tm
[(:)] TJ
ET
BT
1 0 0 1 1880.5 718.9 Tm
[( )] TJ
ET
 EMC  /P <</MCID 26>> BDC BT
/F2 39.96 Tf
1 0 0 1 2135.66 164.42 Tm
[(Reference)3(s)] TJ
ET
BT
1 0 0 1 2350.94 164.42 Tm
[( )] TJ
ET
 EMC  /P <</MCID 27/Lang (en-NZ)>> BDC BT
/F1 15 Tf
1 0 0 1 1991.74 130.75 Tm
[(Hel)-3(b)-3(ig)] TJ
ET
BT
1 0 0 1 2034.46 130.75 Tm
[(, )4(S)3(.,)-3( )14(&)3( )] TJ
ET
BT
1 0 0 1 2079.22 130.75 Tm
[(Z)3(a)-3(rr)-5(o)-3(u)-3(k)] TJ
ET
BT
1 0 0 1 2131.18 130.75 Tm
[(, )20(S)3(. )4(J)-3(. )4((2)-6(0)-3(1)-3(2)-3().)-4( )22(Me)-2(a)-3(s)-3(u)-3(ri)-4(n)-3(g)-3( )14(tw)8(o)] TJ
ET
BT
1 0 0 1 2322.72 130.75 Tm
[(-)] TJ
ET
BT
1 0 0 1 2327.76 130.75 Tm
[( )] TJ
ET
BT
1 0 0 1 2331.84 130.75 Tm
[(p)-3(h)-3(a)-3(s)-3(e)-3( )14(fl)-3(o)-3(w)10( )-9(in)-5( )6(g)-3(e)-3(o)-3(th)-5(e)-3(rma)-5(l )] TJ
ET
BT
1 0 0 1 2027.02 112.75 Tm
[(p)-3(ip)-5(e)-3(li)-3(n)-3(e)-3(s)-3( )14(u)-3(s)-3(in)-5(g)-3( )6(s)-3(h)-3(a)-3(rp)-6( )14(e)-3(d)-3(g)-3(e)-3( )14(o)-3(ri)-4(fi)-3(c)-3(e)-3( )14(p)-3(la)-5(te)-5(s)-3(. )] TJ
ET
BT
1 0 0 1 2302.8 112.75 Tm
[(Geo)-5(th)-5(e)-3(rmi)-3(c)-3(s)] TJ
ET
BT
1 0 0 1 2388.24 112.75 Tm
[(, )28(4)-3(4)-3(, )12(5)-3(2)] TJ
ET
BT
1 0 0 1 2437.92 112.75 Tm
[(-)] TJ
ET
BT
1 0 0 1 2442.96 112.75 Tm
[(6)-3(4)-3(. )] TJ
ET
BT
1 0 0 1 2467.92 112.75 Tm
[( )] TJ
ET
 EMC  /P <</MCID 28>> BDC BT
1 0 0 1 2245.54 94.752 Tm
[( )] TJ
ET
 EMC  /P <</MCID 29/Lang (en-NZ)>> BDC BT
/F1 15.96 Tf
1 0 0 1 1969.18 75.792 Tm
[(Arnol)-3(d, W)48(. )-7(a. )-7((2013). )-12(G)4(eothermal)-4( )-22(engi)-4(neering)-2( )7(: )-7(fundam)-2(ental)-4(s)-3( )-7(and appl)-5(i)-3(c)-3(ati)-3(ons)-4( )] TJ
ET
BT
1 0 0 1 2150.74 56.592 Tm
[(New)8( )7(Y)103(ork )-16(: )-7(Spri)-3(nger)54(. )-7(2013.)] TJ
ET
 EMC  /P <</MCID 30>> BDC BT
1 0 0 1 2340.24 56.592 Tm
[( )] TJ
ET
 EMC  /P <</MCID 31>> BDC BT
/F4 15.96 Tf
1 0 0 1 1962.22 38.472 Tm
[( )] TJ
ET
 EMC  /P <</MCID 32>> BDC BT
/F1 17.04 Tf
1 0 0 1 1319.06 956.86 Tm
[(Bel)-5(ow)] TJ
ET
BT
1 0 0 1 1365.38 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1371.02 956.86 Tm
 0.0571 Tc[(is)] TJ
ET
BT
1 0 0 1 1383.38 956.86 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1389.02 956.86 Tm
[(a)] TJ
ET
BT
1 0 0 1 1398.62 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1404.26 956.86 Tm
[(t)-3(y)7(pi)-3(cal)] TJ
ET
BT
1 0 0 1 1452.62 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1458.26 956.86 Tm
[(vi)-2(ew)] TJ
ET
BT
1 0 0 1 1492.22 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1497.86 956.86 Tm
 0.126 Tc[(of)] TJ
ET
BT
1 0 0 1 1512.14 956.86 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1517.78 956.86 Tm
[(ra)-4(w)] TJ
ET
BT
1 0 0 1 1545.26 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1550.9 956.86 Tm
[(d)-6(at)3(a)] TJ
ET
BT
1 0 0 1 1584.26 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1589.9 956.86 Tm
[(received)] TJ
ET
BT
1 0 0 1 1654.37 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1660.01 956.86 Tm
[(f)3(ro)-4(m)] TJ
ET
BT
1 0 0 1 1694.09 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1699.73 956.86 Tm
[(t)3(he)] TJ
ET
BT
1 0 0 1 1723.49 956.86 Tm
[( )] TJ
ET
BT
/F2 17.04 Tf
1 0 0 1 1729.13 956.86 Tm
[(l)3(oad)] TJ
ET
BT
1 0 0 1 1764.17 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1769.81 956.86 Tm
[(c)-6(el)-3(l)] TJ
ET
BT
1 0 0 1 1798.49 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1804.13 956.86 Tm
[(senso)-3(r)] TJ
ET
BT
/F1 17.04 Tf
1 0 0 1 1860.05 956.86 Tm
[(.)] TJ
ET
BT
1 0 0 1 1864.85 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1870.49 956.86 Tm
[(T)-8(he)] TJ
ET
BT
1 0 0 1 1900.01 956.86 Tm
[( )] TJ
ET
BT
1 0 0 1 1319.06 937.42 Tm
[(bl)-3(ue)] TJ
ET
BT
1 0 0 1 1351.34 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1356.14 937.42 Tm
 0.0571 Tc[(is)] TJ
ET
BT
1 0 0 1 1368.5 937.42 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1373.3 937.42 Tm
[(t)3(he)] TJ
ET
BT
1 0 0 1 1396.94 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1401.86 937.42 Tm
[(f)3(ul)-3(l)] TJ
ET
BT
1 0 0 1 1423.7 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1428.5 937.42 Tm
[(data)] TJ
ET
BT
1 0 0 1 1461.62 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1466.54 937.42 Tm
[(outp)-4(ut)-3(,)] TJ
ET
BT
1 0 0 1 1518.74 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1523.54 937.42 Tm
[(T)-8(he)] TJ
ET
BT
1 0 0 1 1553.06 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1557.98 937.42 Tm
[(bl)-3(ack)] TJ
ET
BT
1 0 0 1 1597.82 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1602.62 937.42 Tm
[(l)4(i)-2(ne)] TJ
ET
BT
1 0 0 1 1629.14 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1633.94 937.42 Tm
[(seen)] TJ
ET
BT
1 0 0 1 1670.93 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1675.85 937.42 Tm
[(w)11(i)-2(t)3(hi)-3(n)] TJ
ET
BT
1 0 0 1 1719.29 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1724.21 937.42 Tm
[(t)3(he)] TJ
ET
BT
1 0 0 1 1747.85 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1752.77 937.42 Tm
[(bl)-3(ue)] TJ
ET
BT
1 0 0 1 1785.05 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1789.85 937.42 Tm
 0.0571 Tc[(is)] TJ
ET
BT
1 0 0 1 1802.21 937.42 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1807.01 937.42 Tm
[(a)] TJ
ET
BT
1 0 0 1 1816.49 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1821.29 937.42 Tm
[(processed)] TJ
ET
BT
1 0 0 1 1900.01 937.42 Tm
[( )] TJ
ET
BT
1 0 0 1 1319.06 918.1 Tm
[(t)3(rendli)-5(ne)] TJ
ET
BT
1 0 0 1 1384.46 918.1 Tm
[(,)] TJ
ET
BT
1 0 0 1 1389.14 918.1 Tm
[( )] TJ
ET
BT
1 0 0 1 1393.94 918.1 Tm
 0.00576 Tc[(based)] TJ
ET
BT
1 0 0 1 1440.38 918.1 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1445.18 918.1 Tm
 0.00576 Tc[(on)] TJ
ET
BT
1 0 0 1 1464.14 918.1 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1468.94 918.1 Tm
[(a)] TJ
ET
BT
1 0 0 1 1478.42 918.1 Tm
[( )] TJ
ET
BT
1 0 0 1 1483.22 918.1 Tm
[(speci)-3(f)3(i)-2(c)] TJ
ET
BT
1 0 0 1 1540.1 918.1 Tm
[( )] TJ
ET
BT
1 0 0 1 1544.66 918.1 Tm
[(w)11(ei)-3(ghted)] TJ
ET
BT
1 0 0 1 1612.7 918.1 Tm
[( )] TJ
ET
BT
1 0 0 1 1617.74 918.1 Tm
[(running)] TJ
ET
BT
1 0 0 1 1674.65 918.1 Tm
[( )] TJ
ET
BT
1 0 0 1 1679.33 918.1 Tm
[(average)] TJ
ET
BT
1 0 0 1 1740.89 918.1 Tm
[(:)] TJ
ET
BT
1 0 0 1 1745.57 918.1 Tm
[( )] TJ
ET
 EMC  /P <</MCID 33>> BDC BT
1 0 0 1 1952.09 579 Tm
[(T)-8(hese)] TJ
ET
BT
1 0 0 1 1999.61 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2004.77 579 Tm
[(t)3(w)11(o)] TJ
ET
BT
1 0 0 1 2031.17 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2036.33 579 Tm
[(sens)-7(or)] TJ
ET
BT
1 0 0 1 2087.57 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2092.73 579 Tm
[(met)5(h)-6(ods)] TJ
ET
BT
1 0 0 1 2158.13 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2163.29 579 Tm
[(ar)-4(e)] TJ
ET
BT
1 0 0 1 2188.03 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2193.31 579 Tm
 0.00576 Tc[(new)] TJ
ET
BT
1 0 0 1 2224.51 579 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2229.79 579 Tm
[(t)3(echni)-3(ques)-7(,)] TJ
ET
BT
1 0 0 1 2317.03 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2322.19 579 Tm
[(u)-6(nheard)] TJ
ET
BT
1 0 0 1 2384.83 579 Tm
[(-)] TJ
ET
BT
1 0 0 1 2390.47 579 Tm
 0.126 Tc[(of)] TJ
ET
BT
1 0 0 1 2404.87 579 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2410.03 579 Tm
[(an)-7(d)] TJ
ET
BT
1 0 0 1 2438.59 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2443.75 579 Tm
[(unkno)-7(w)4(n)] TJ
ET
BT
1 0 0 1 2512.03 579 Tm
[( )] TJ
ET
BT
1 0 0 1 2517.19 579 Tm
 0.0571 Tc[(in)] TJ
ET
BT
1 0 0 1 2530.63 579 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1952.09 558.6 Tm
[(t)3(he)] TJ
ET
BT
1 0 0 1 1975.85 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 1986.53 558.6 Tm
[(i)-2(ndustry)] TJ
ET
BT
1 0 0 1 2044.97 558.6 Tm
[(.)] TJ
ET
BT
1 0 0 1 2049.77 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2060.45 558.6 Tm
[(Both)] TJ
ET
BT
1 0 0 1 2095.61 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2106.29 558.6 Tm
[(sensor)] TJ
ET
BT
1 0 0 1 2157.53 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2168.21 558.6 Tm
[(me)-4(t)3(hods)] TJ
ET
BT
1 0 0 1 2233.75 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2244.43 558.6 Tm
[(can)] TJ
ET
BT
1 0 0 1 2272.03 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2282.71 558.6 Tm
[(rea)-5(di)-3(l)-2(y)] TJ
ET
BT
1 0 0 1 2332.87 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2343.67 558.6 Tm
[(detec)-4(t)] TJ
ET
BT
1 0 0 1 2390.23 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2400.91 558.6 Tm
[(cha)-7(nges)] TJ
ET
BT
1 0 0 1 2465.47 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 2476.15 558.6 Tm
 0.0571 Tc[(in)] TJ
ET
BT
1 0 0 1 2489.47 558.6 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2500.27 558.6 Tm
[(f)3(l)-2(o)-6(w)] TJ
ET
BT
1 0 0 1 2530.63 558.6 Tm
[( )] TJ
ET
BT
1 0 0 1 1952.09 538.2 Tm
[(regime,)] TJ
ET
BT
1 0 0 1 2008.85 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2014.01 538.2 Tm
 0.00576 Tc[(and)] TJ
ET
BT
1 0 0 1 2042.57 538.2 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2047.73 538.2 Tm
 0.00576 Tc[(act)] TJ
ET
BT
1 0 0 1 2070.53 538.2 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2075.69 538.2 Tm
 0.00576 Tc[(as)] TJ
ET
BT
1 0 0 1 2093.69 538.2 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2098.85 538.2 Tm
[(a)] TJ
ET
BT
1 0 0 1 2108.45 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2113.61 538.2 Tm
[(pro)-5(t)3(ect)3(i)-2(on)] TJ
ET
BT
1 0 0 1 2188.63 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2193.79 538.2 Tm
[(devi)-3(ce)] TJ
ET
BT
1 0 0 1 2243.11 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2248.27 538.2 Tm
 0.00576 Tc[(or)] TJ
ET
BT
1 0 0 1 2263.39 538.2 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2268.55 538.2 Tm
[(al)-3(arm)] TJ
ET
BT
1 0 0 1 2311.15 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2316.31 538.2 Tm
[(f)3(or)] TJ
ET
BT
1 0 0 1 2336.23 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2341.39 538.2 Tm
[(dang)-7(erous)] TJ
ET
BT
1 0 0 1 2422.03 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2427.31 538.2 Tm
[(f)-3(l)-2(ow)10(s)] TJ
ET
BT
1 0 0 1 2466.07 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2471.23 538.2 Tm
[(such)] TJ
ET
BT
1 0 0 1 2507.35 538.2 Tm
[( )] TJ
ET
BT
1 0 0 1 2512.51 538.2 Tm
 0.00576 Tc[(as)] TJ
ET
BT
1 0 0 1 2530.63 538.2 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 1952.09 517.8 Tm
[(sl)-2(ug)] TJ
ET
BT
1 0 0 1 1983.41 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 1988.81 517.8 Tm
[(f)3(l)-2(ow)] TJ
ET
BT
1 0 0 1 2018.93 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2024.45 517.8 Tm
[(w)11(hi)-3(l)-2(e)] TJ
ET
BT
1 0 0 1 2063.21 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2068.61 517.8 Tm
[(continui)-4(ng)] TJ
ET
BT
1 0 0 1 2146.37 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2151.77 517.8 Tm
 -0.0571 Tc[(to)] TJ
ET
BT
1 0 0 1 2165.93 517.8 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2171.33 517.8 Tm
[(pr)-4(ovi)-3(de)] TJ
ET
BT
1 0 0 1 2227.39 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2232.79 517.8 Tm
[(real)] TJ
ET
BT
1 0 0 1 2261.23 517.8 Tm
[(-)] TJ
ET
BT
1 0 0 1 2266.87 517.8 Tm
[(t)3(i)-2(me)] TJ
ET
BT
1 0 0 1 2299.03 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2304.31 517.8 Tm
[(data)] TJ
ET
BT
1 0 0 1 2337.43 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2342.83 517.8 Tm
 0.126 Tc[(on)] TJ
ET
BT
1 0 0 1 2361.91 517.8 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2367.31 517.8 Tm
[(pi)-3(pe)] TJ
ET
BT
1 0 0 1 2399.59 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2404.99 517.8 Tm
[(co)-6(nt)3(en)-7(t)] TJ
ET
BT
1 0 0 1 2461.03 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 2466.43 517.8 Tm
 0.00576 Tc[(and)] TJ
ET
BT
1 0 0 1 2494.87 517.8 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2500.39 517.8 Tm
[(f)3(l)-2(o)-6(w)] TJ
ET
BT
1 0 0 1 2530.63 517.8 Tm
[( )] TJ
ET
BT
1 0 0 1 1952.09 497.4 Tm
[(vel)-3(oc)7(i)-2(t)3(y)] TJ
ET
BT
1 0 0 1 2007.53 497.4 Tm
[(.)] TJ
ET
BT
1 0 0 1 2012.21 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2018.33 497.4 Tm
[(U)-2(sed)] TJ
ET
BT
1 0 0 1 2058.17 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2064.29 497.4 Tm
 0.126 Tc[(as)] TJ
ET
BT
1 0 0 1 2082.41 497.4 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2088.53 497.4 Tm
[(a)] TJ
ET
BT
1 0 0 1 2098.01 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2104.13 497.4 Tm
[(met)5(hod)] TJ
ET
BT
1 0 0 1 2161.01 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2167.13 497.4 Tm
 -0.0571 Tc[(to)] TJ
ET
BT
1 0 0 1 2181.41 497.4 Tm
 0 Tc[( )] TJ
ET
BT
1 0 0 1 2187.67 497.4 Tm
[(provide)] TJ
ET
BT
1 0 0 1 2243.59 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2249.71 497.4 Tm
[(data)] TJ
ET
BT
1 0 0 1 2282.83 497.4 Tm
[( )] TJ
ET
BT
1 0 0 1 2288.95 497.4 Tm
[(ab 23930.63 517.8 7
BT331
1 0 0 1 2167.1.t0 1517.8 Tm
[( ET
BT
1 0 0 367.3
[( )] TJ
ET
BT
1 0 0 1 2T
BT
1 0 0 1J
ET
BT
1 0TJ
ET
BT
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