3~2-5.  Boundary and.lnit131~Va1ue Cbnditions

According - to the previoﬁsly mentionéd facts, the model was
assuméd as a part,of a_symmetricélfcylinder structure: 6 km in
diameter, with the Balatoc plug as its center and with no heat.ér

flow transfer from the lateral wall.

Outside of the central area where the mining activities: are
seen, a recharge of 2,26 mn/day is'given. ¥rom this amount and
within the mining zone, 1.9 ‘mm/day are_seeping into the tunnel and
remaining 1.9 mm/day:are diédhérging into the neighboring-rivér.-
As to mine drainage, underground water, including hot water coming
from the bottom of the model, amounts to about 13.53 kg/s and 2.72
MW of masé and heat flow respectively. This volume is applicable
only to the fan~shaped.5ector of 152 anglé of the cylindrical
model, while these values serve as important checkpoints for the

calibration of the simulator.

‘The boundary bottom plane is located at lSOO-m.b.S.l., and
as mentioned.ih sect.3.1.5, it is assumed supply 1.05 kg/s at
273°C with a heat flow of 1.375MW in addition to an average 2 HFU
of heat flow of the earth's crusﬁ. At the beginning of the
simulation, a certain éupply'of fecharge was given to a thin
weathered zone on the éurface,-but later on to increase the speed
of calculation,. this zone was eliminated and recharge was inen to

the top block of the medel.

Atmogsphere temperature was fixed at 205C, and to further
simplify the model, the mining area was not considered as part of

the model since its permeability must be very large.

On the other hand, this program solves transient initial
value problems with appropiate boundary conditions, in our case, a
rather stationéry condition, an initial value must first be
generated. Temperature and pressure distribution are first
estimated from.existing data on the surface and on the borehole

AC~1D. 1Initial values for tem-perature distribution used in
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simulation are shown in Fig. I11~-3-6. If estimated values differ
from true values, then simulation will consume a lohg'_ time to
reach that value. As to the initial values of pressures, used was

natural water pressure according to elevation of the point..

A time step is required for simulation of the system in,the
transient state, time that is related to the size of the elements
and to permeability etc. In the present simulation, and judging
from the results of several trials, time dteps incfeasing in
geometric progression from 20 days to 1000 years, ended the
calculations at the stationary state after more than 10,0Q0 years.
The variation of mass and heat flow in the Acupan Mine are given

in Fig. III-3-7.

Table III-3—1 Primary physical value of rocks

Weathered rocks Basement rocks Entrusive rocks
Density kg/m? 2000. 2700, 2700.
Porasity 23 .001 | 002
Permeabitily o okx,m? 1.E-12 T.E16 7.F-16
™ kz, m* 1.E12 7.E-16 4. E-16
Thermal conductivity W/m°C 21 : 2.7 27
Specific heat kg€ 600, 910, 210.
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Fig. [II--3--7 Variation of mass and heat
Fig, I1f-3--6 Hstimated primary flow inte the Acupan mine in function of
temperature distribution in °C time
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3-3 piscussion on Results of Simulation

3=-3-1 Output 7 _

For every cycle of the simulation at the prescribéd time
step, there is a shor£ printout of the steam cbndition, rate of
the fluid flow across the interféce of the elements, total energy

change'in the elements and so on.

Fig., 1II-3-8 gives the results of thé fluid state'ih each -
element after changing Ehe model six timesiwith a time step of 72
and after a calculation time of 14,967 years. This Figure
diéplays calculated temperaturé T, pressure P,'and_vapor
saturation S based on internal energy E.and the fluid denSity D.
Fig. III-3-9 indicates the mass and heat flow of the fluid aérosé _
the interface. The first three lines, A6G2, A7H3 and A8P4 of this
table, indicate values of the underground heat and fluid flow into
the Acupah Mine, which are importént check values for_evaluatihg
the results of simulation. A satisfactory simulation can be
obtained by checking various output data and correct~ing them

properly after every running of the model.

In the running of simulation, nine corrections to the model
were given, and even after that, the results were not completely
satisfactory. However, through all of these calculated results, a
deep geothermal structure in the Acupan area can be estimated.
Besides the given 1list of output othe; data,; there are still a lot
of other data such as change of convergence of simultaneous
eguations and change in fluid mass. Some of these are listed in

the Appendices.

3-3-2 Considerations of Results _

After three trials in Calculation by éhanging'the model,
produced .was a mddel D that was somewhat close to the lumped
parameter model indicated in Fig. III¥3410. Here, on this model,
permeability of the upper blocks were enlarged (1.2%10"14 n?),
while those of the lower blocks were rather small (2.4X10“15 m2).
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Fig. I11-3-8 Example of calculated fluid statc in each element
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Fig. I1I-3-9 Example of calculated mass and heat ftow of the fluid across their
interfaces
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At the Balatoc plug, in the center of the area, there is vertical
fracture with a vertical permeability twice as big as the

horizontal frecture.

-‘As_previously'ﬁentioned, the model eonsideredithe recharge at
719°C'in such é:way as to preﬁide a certain_mass flow to the top
'bloeks depending on their surface area. It was also meﬁtioned
‘that a heat_flow of 2 HFU was given to the bottom of the model,
and in addition,'to heat flow of volcanic origin_ given under the

piug}

Uhder_these conditions, the expected values of water flow
from the ACupen'&ine Eunhéls‘are 13.53 Kg./s and 2.72 MW of mass
'and heét'flow ;especiively. .Eig.-III—3¥llIéhows temperature.
aistfibutiOn‘qeder steticnafy-edndiﬁions.=-From here, it can be
-seen that a temperatere gredient seddeniy becemihg'epeep near the
Baletoe plug, . the eame gradient meeSUEed in:the'well AC-1D,
revéals a value three times smaller than the calculated value.
Fig. I1I-3-12 iﬁdicates'a modeling distfibu—tion of geothermal
fluid, with a total hess flow of 5.86 kg/s and a heat flow of 1.95
MW, both of whieh are less than the expected values.

. For - the above reasons it, was therefore necessary to correct
_ distribution of the rocks, their parameters, and boundary
condition at depths,'in that way preventing'seepage of fecharge
into the Undergrouﬁd, increasing of the heat flow up through the
plug, and deereasing of the area of upflowing deep Hot water. All
these steps contribute to making easier the lateral flow of the
recharge. Based on those eoncepts, further repetition of the

simulations gave the results indicated in Fig. ITI-3-13,

No significant differences in permeabilities are given
between int;usive rocks and basement_fdcks. Also, the primary
geothermel-fluid given to the bottom is caused to decrease

radially from the center .



Fig, IT1~3-14 Shows the temperature distribution‘based on
initial values adopted by'the'previous cdléﬁia#ibn,'aftar nearly
20,000 years. Here the thermal gradient of deep Zones is lower
than that of model D, tending to beaclose to the observed valdé in
AC~1D. On the other hand, the presure distribution given in Fig.
I11~3-15 does not directly suggest the geothermal structure.

The distribution of geothermal heat and mass flow are
indicated in Figs. III-3-16 and 1IT~-3-17 respectiﬁely, indicating
that mass and heat flow in the Acupan Mine are 8.60 Kg/5 and 2.30

MW respéctively, and thus showing values- closer to the observed
values than in the case of model D. Should several more runpings
of the simulation be conducted, results closer to tﬁe observed

values could be obtained.

According to the results obtained from several simulations of
the underground geothermal structure of the Acupan area, the

following can be summarized:

1. Regardless of whether or not the basement rock is an
intrusive rock, the permeability was small in the order of 10

~15 to 10 ~16p2 jp spité of of the direction.

2. It is concluded that there is no eminent fracture
upstream from the deep geothermal fluid. This ig inferred
from the fact that a strong sealing effect occurred when gold
mineral bed formation was formed and volcanic activity was

not so prominent to produce an active fault.

3. Upstteam movement of the primary geothermal fluid may not
be controlled by the Balatoc plug and the geological
structure in the NE-SW direction.

It is considered that the flow rate of upsﬁream movement of
the geothermal fluid is nearly tﬁe same in this area, and
within a radius of at least 3 kms it is assuﬁed to be

constant.
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4. Most of the geothéi‘mal heat _flow of 33MW found in the
Acupan Mine, c.aused by the hot spring and by drainage of the
underground geothermal fluid, is deeply related to
development of. the Acupan Mine. Before development of. the
mine, manifestations must have been é.lmos_t the same as hot

springs around the Itogon area.

5. This stage, it. is somewhat difficult to assure that there
could have been developed high permeab'ility fractures outside
of the present simulated zone at depths lower than 1,500 m

b.s.l.

oo o i e e ER B

Fig. II-3—-16 Heat flow distribution Fig. lil-3—-17 Mass flow destribution
{model K) in MW , {model K) in kg/s
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App. 8 List of minerals in core samples
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App. 11

Chemical analyses for core samples of gradient holes
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App. 12 Factor components
Factor 1 2 3 4 5
Contribution (%) 31173 19.22 16.60 945 §17.00
Elements and 8i0; | 0612 | 8I0, 0643 MnG  0889; Cu -0492{ Ba 0.755
factor loadings '
K,0{ 0708 | Mg0 —03847| Hg  ©0601| Fb 0728 Be 0.715
As 0.775 | CO —0.746} Zn 0.748 Li 0.641
Ca0 | -0.858
Na, Of —0.765
St —0.843




App. 13 Analytical data sheet for spring water samples
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App. 14 Key diagram for spring water samples
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App. 16, List of OfH isotope analyses

Disohaige -

S?\;:.[.J]c Sample LOpaiion: Tm;l;aralme - {(¢min) o ‘(501,;:]0)_ f(;;]%) Remarks
1 AGH-1 Dilt Hole .66.2 T2 7.0 —589 - -B6 Nov.,'83
2 . Ambalanga River 73.8 - 3 30 ~59.6 =03 o
3 Acupan Mine 2900L - 359 100 “10 —66.7 —10.6 w
3 Acupan Miné 2000L 435 50 70 | —708 Y'Y "
5 Acupan Minc 2000L 417 150~100 | 7.0 -702 | -109 “
6 Acupan Mine 29001 65.0 5 7.5 5738 —8.1 "
7 Acupan Mine 2900L 900 10 7.5 2565 —89 "
8 Acupan Mine 2900L 650 2 70° T Y T
9 Acupan Mine 3150L 75.0 70 1.5 -55.2 -84 "
10 Acupan Mine 3150L 80.0 60~ 50° 1.5 —64.7 =101 "
i1 Acupan Mine 31501, 80.0° 60~ 50 70 —68.0 -10,7 “
12 Acupan Mine 33001 S7.1 25 70 -57.0 -7.8 "
13 Acupan Mine 3300L 858 30 ~25 75 -59.6 -7.6 i
14 Acupan Mine 2300L 328 100 ~ 50 70 —68.7 -10.3 "
15 Acupan Mine Drainsge Tunnel 73.1 5 7.5 —68.0 95 Sep., '82
IT-1 " Togon Hot Spring 895 7.1 672 —93 "
IT-2 ltogon Hot Spring 62.2 } Total 10 18 --67.6 -9.6 o
BA-} Acupan Mine 33001, 81.0 25 8.1 —62.3 1.1 "
BA-2 Acupan Mine 3150L 62.1 60~ 80 82 62.5 -76 »
DAST East of Dalupirip stream -71.0 -10.1 -
PRE Precipitate at Baguio city -66.9 -99 o
Errois 2 0.1 v
App. 17 Chemical analyses of water samples on Phase ]| survey
R : . : 2- - -
"o Semelevocation [T P Ol | opmy | o | oo | @pmltopm{cabny | o) | Gy | e
1 [AGH, duill hole 662 | 7.53 | 670 | 80.0 | 270 | 28.0 | 3.15 [31.2 {135 | 554|693 | 794
2 | Ambalanga stream water | 73.8 | 6.66 ! 275 46.5 | 203 18.0 | 1.05 | 2.16]119 §,156 | 193 85.1
3 |Acupanmine 2,900L |359 [ 7.18 | 150 3.5(640 150 D | nD | 298 ]1,179| 153 7.09
4 ” 2,900L 1435 | 7.44 | 39.0| 3.3|680 90 ND IND | 325 [1,630] 915 7.09
5 - 2,900L 414 {745 1 375 3.6 650 100 | Np [ND { 32.2 | 1,584 | 110 7.09
6 " 2,900L | 65.C | 8.23. [ 620 90.0 | 925 7.0.[3.05 |26.4 {214 | 594 | 400 581
7 2,900L | 70,0 | 8.09 | 370 56.0 | 155 7.0]1.75 |13.4 128 881 | 125 411
8 " 2,900L | 650 | 7.06 | 220 37.0 | 430 63.0 | 1.00 | 9.41] 708 | 1,3571 793 | 227
9 “ 3,150L | 750 [ 860 | 800 | 120 | 150 14.0 | 4.40 ]43.1 |302 385 | 384 | 1,191
10 3,150L | 850 | 735 | 340 3.8]590 5.0{ ND [ND | 39.7}1,358( 811 7.09
11 = 3150L 800|787 1 39.0! 60600 f0| np [ND 472 1205 671 106
12 - 3300L | 5701 | 7.59 | 720 [ 100 |[260 {180 | 3.45 |34.6 [207 8471 270 936
13 - 33001 | 858 | 823 | 870 | 11s 475 6.0 3.50 |44.8 |280 356 | 144 [ 1,163
14 . 2,300L | 350740 205| 6.0]430 P00 | ND | ND | 380 1,203 s58.0 1.09
15 “ 23001 dminage| 73,0 { 7.85 | 300 | 39.5| 950} 100 oo | s.41|153 496 | 384 70,9
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App.

18 List of main machineries

Antigle Description Maker Quantily Remarks
Prawworks NATIONAL 610 NWATIONAL 1 set Toisl foad capaciiy 10 line 180 ton B
Engine N3 TATERPILLA 2 5ets Diesel engine SCOHP 1 200rpm
Rataey table  [C 278 NATIONAL L set Table opening 27 1/2+
Subsisuctuse | Two Section Hox on Box DERRIC SERVICES| 1set Boa:8" WXL Casing 150 ton
Drarick {antiever 1ype . " 1 set 1L2ight 40m Set back 116Ten
Mud pump No.1| 78 - 30 Triplex prmp NATIONAL 1 set Volume 1,200Umin (IZDkgjcm’)
Engine D 1719 CATAPILLAR {0} set Usg one of drawwoIk’s engine
Mud pnm-p No. % 8P-80 Tripkx pump NATIONAL 1 st Yolume 2,300 min (l(\Okglcm’)
Engine D 398 CATAFILLAR 1set 1Hesel engine SXSHP
Mixing pump  {3%6R Centrifugal pump TRW 2 sl
Engine motoer 2 sels FTRW et
Mud agincor .H“.[mpt'ller BRANDT 3 units with $.3KW motat
Shale shaker | Dusl unit BRANDT Tunit with 2.2KW moter (2 sets) ?B%la‘%};\in
Bresander 10" x double SWACO 1 unit Flaw rate 3.750¢/min
Desilter 3T4 SWACO 1 anil Flow rate 4,500%min
Mudapk (A |Suciion PNCC 1 anig Vatume 43 5m?
(2} |termediate tank “ 1 unit Yalume 43.5m>
(3} |Senting tank " 1 unit Valume 31.2m*
Caoling tower {with blower “ ¥ unit with 5.5KW motor
Genesalor 1 3406 CATAPILLAR 2 sets Capacity 210KW/ASOV-6DHZ (sel)
1oy 21 1/4™-2000 SHAFIFER | sez AP class 2000 (140 kgfem®y
13 5/8-3000 " 1 st AP{ class 3600 (21D kgfem?)
i3 5/67-3000 - ser - .
Actumulator {py 511038 KOOMEY 1set with 1 LKW motor
Warer tank NOC 2 sats Volenie 37.8m> /st
Fuel tank 2sels Volume 12m?/ser
Cementing unit { HT - 400 HALLIBURTON 1 wuit ) with diesel enging
T kg PNOC Lset Yolume 57.2m”
Mud house 1 house include drifting mud tester
IF;{]"!S“S""" - 2 houses include radie beacon equipmeat
Warchouse " Ise1
Selder HOBART 1 set with diesel engine vapacity MDA
Crown block 42")5\}", S5Ux1W NATIONAL 13set 1 178" with rope size | 1/8"
Traveling block | 40"x3W " 1 s‘el gzi)z‘fﬁfeﬁzoe.r}lgi:e
Water swivel N-39 - 1 set
Keliy drive HDP roller VARCO i set Hexagonal %elly pin drive (ype
Kril)- otk & 58" OMSCO . 1 st tast pressute T00kefem®
Drifing sposl | 20720008 CAMERON b ser 222000 with side walve
12-30003 - I sex 373000 with side valve
Acticle " Description Maker Quanlity Rematks
Expantion pooi1 2 -3000%10" 3000 cameron L ws | T
Master valve E1AT-08 10" ¢ WEM sar ANSI %00, Gate valve
Side valve 216 M “ 2 sels AP1 3000, Gate valve
Keily 5 | /47 Hexagon DRILCG ] 12 lengih
Core barrel 7 7/8 x4 double core bazrel: DIABOART 2
Dritling recordetf RGP 67D MARTIN DECKER | 1 6 pen type
K_‘;ef[::?:"i::‘; Spersy sun B 1 include Lhermat seafed complete and vontainzr.
Totoro {0~ [ type) TOTCO [} inclede containes
Float valve 4R -G BAKER 2
Fruck crane GROVE 1 Capacily 550 ton hydraulic type
ize loader FL 1207 Yurukaws Industsy i
Desander pomp (Cenvrilugal B i with 37KW motor
Desilte: pump - - 1 "
K:rl':\f sr:;vp.!y - " 1 with 1 1KW mator
Orrgen i vicros .
Dog Gause pNoC 1
N 1set 1oy

A —
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App. 19 Tools list for drilling

Article Discription. Quamity Pin x Box - Remarks
Dl pipe $x 195 160 66 | ayree R-3.Grade B
" 5*x " : 40 " ) R-2, Grade G
“ 3 B3 6N 10 ERTHa 1S . R-2, Grade B
‘Pubing pipe | 2 7/8" ' 60 . R-2
Drill codlar QD)9 )2 x(1.D)y 3" | 7508 REG 4.36m Short drill coltar
" 92Tk (1D 3" 3 ” 7 R-2
" THAT X (2 3/90~3) 11 6 Sfﬂ".RF.C . -
- - ' 4 | ariNese "
61/2" x 2 14" S1s |ayereci v
:]‘:_l;‘l";h‘;”gh‘ Six50 16/ w | ayaF “
Nea d 26" Blade type U] 7sse reEG
stabilizer
. 26" Roller reamer 1ype 1 -
“ 1y : -
" 12 il ' Dlade type 1 & 58" REG Replaceable sleeve type
" 12 14" Rotler reamar type i " 6 point Reamer
” " - i " 3 paint Reamser
" 8 1/2* Blade type 3 4 /2" REG Integral blade type
- b Rotler reamer type t .o 3 point Reamer
String stabitizer | E7 1f2" Riade 1ype 2 75/8" REG 1.D. 3"
" t2 44 5 6 578" REG T A
- 812 - 4 4 i,'Z" REG 258~ 2 314
Bit sub 26" T.B, 17 12" ThH 1 755" REG 0.D.21/2
- 12 174" 8 ] 6 5/8§~ REG R R 71
- §1/2°TB 1 4 1j2" REG vo6 142
Sheck sub PRI 2 6 58" REG Hydraulic type
:::;?;::;::r Down ward 2 ERTRNID
- Upper ward 2 "
;’r‘i’t':'::):ﬁ:e”c T3 234" 94 M 2 6 5/8" REG
- 611" x2 31" x 94 m 2 | 41y2"REG
- U x234"x55m 2 412 REG
Dyna dnll 7304 2 §5/8" REG include bent sub (osienting
key setting
- 612" 2 4 1{3" REG -
AMBALANGA RIVER

COOLING
TOWER .

O S CEMENTIN ]
E l | ’ W
WATER TANKS @ NI‘EH&EDIA:EN SHAKER AN AIER TN

e
J—

~ 1L
ACCU RIG JUNK (3UMIT)

U
UNIT  wiaREHoUSE . BOX

O O 4
] ENGINE LipsTRUCTURE | ” ”
N HEE = e
FE | g e[ -] [oaman—] e ;
2fld :%" ElfgIE FuBsTRICTURE | FlPE [ PARKING
\ ENE 2 3 7 [ c SEMENT AREA

Mup
CHEMICAL

f\‘\

B4 i)

MIiXING
PUMPS

:

10 2 “am - App, 20 Plan map of drill site
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‘ drilling conditions bit racord
drilted : rrd -
- N mAmum Tiabta recclion ) : . di
lsagth -—-dwei.thmbn—numokplﬁﬂdl par minute dnil(r_ng spaed bit tyoe norzte drilling time muﬂﬁ"wﬁ
T IRACLL S0 I ishy |size |10 size (HOUR) o vaea| |]6]0
0o 6O 80 103 120 46 8 10112 2
tm) G i (R 1L PR R
26" PMTH . \\\ 1
295 e 6148™
: dsecl |2
100 -] 72| 5gq N
. N
) t7560™ 2|6 |
SEC AN 3
200 — N
584 N
SEC A . \\
Al B2l
I EXUT AR ¥l 1NN
300~ T - 2/ "
dyno dritin SEC [3x 20
. ! 9 PEE ) 3+ \ 576
1
A
! 38560™ | |a]4hd
400 1 * [SECT3x20]N [
i 1! (Bet N (42400™ 5
b 3x18
\\
\ : 49860™ 4[4
300 ', . [2x18 \J
i 1xi8] ™ 53573M |7lits e
n SECI2x 16
¥ s Tx 18] N
i F \
G500 =| AN
I N '
- N
[} N :
H 694.20™ 51 6 [l
700 i SECf 2216 [~ R
+ s36fixiaf ) |7
i ' » 77105" 23 iy
Tayna rgling TEC 9
800- f biae] 3120 e0g24™ |"1ala j}
dyna eiling I a7 b a4 el
i T . T~ } i
b .
\
900 ; E A g1g8a™ | 3|4 id
o secl . | ™ 1z
R ! MBS .
. 1 F S~
{000 : | ™~ 100745M 2l6 gl
1 i = {218 . (&3
v 1220|
1 1 AY
| I h 130174 27l
1,100 Vo e T
o BRETEINS
H N\
R v
oo bl N ugges™ | |a|s i
) H ‘. BENS 125277 5|1 |1
1
! i R 16
) i N
1,300 \ i 131445™ | |3i2]1
\ . P 17
! 3 .
i \ > 13260™ | [3[3)
o 3 [} M N o
1400 1 8V SEC| 3ni6 |\
: j - 585 \ 19
1 1 F A
X “« AY
1.500-1 oo N _
‘ i 1545007 | {513k
’: v |y £o
1 \ )
1,600 t A\
1 l
' H A
€ ! \
H | . 168840™ | |5|5 Mel
. . |
1,700 -I | ~ - \ s
H ! A
; \
¥ i \
1,800 |1 * 1821.56™ | |
lsecl
! a9 N
i 13 AY
1,900 3 l \\
1
i L | AY
: 1
5 H i ] N
2 000 : H H i 200t 10™ | {416 Hd
17 The drag produced by direction t§ Nor include Grill ourcement reoming and sgal Loring
‘::’!'|||ll’n":]ir:;ﬂicqféd in the 2} Norzle size indicate quentity x16/32" . 20/5"
{Mazimur, hook 100d~ weight
of strings }

App. 21  Record of drilling
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d r hydraulic drilling mud. o wayin B . -
drillad .Lf.fzhfoﬁfne 1,p'essu!e tkg/cmza |empe$o|ure d 'u:me L _ mud ‘chordcter
langth tm¥ min) e x wayout v scosnlsyec, STV T Tos o remasks
. - o
(m i 2 20 40 GO 80 0O 20 40 60 |40 50 59 | oo Paordicer | wt e
1* :UJ T Toa bentonile
A 1.O5 mud woter
: . R : . tighosutfonate
100 ] ) wl 6| 7 odloes| ma
o'l © hons-s i
° It 1267 s
olx 0 1l | 6~7 o] s
200 N 01|58 el
o x = - v <
o x T x ¢ i
o ix M . 1.05] -
300 - ol 12 13| 7~9]- N N
oxl ’ 12 13|68 - 10.20(dyne dritling
o4 M + « 1025 ’
o 5 I0Lt|5~6 B 4
460 | o 14 { 8 P
i o . 12 13] 5~7 s '
I x wialelr 106 [o.20
ox |« lieshoz] -
500 -| o1 v | o o ros] s
o t11z|5~61 88] +° |0.25
a1 1213 » 1o | | *
- « Y] ' +
500 oX ‘ 96| » | ¢
X " 1] » *
ox 3+16]5-7] 9.4{1.09] +
e 15-6]7-87 921110 [0.30
700 ox 121 5 HOB[IO3|0IS
o + | - [lospLos|ozs|
_ o 15 |6:7| 9.8/1.08 ’ oo e
A ox o | . 4|+ .
200 i [ I - a5l 5.6 8al o |- 2&2%13':2%
o |« 20 | to f 9.7 ]rogf « | working
L o ho-15]5-8 [11.5] + | - o0 dilling
ox 1597] « |84 | - .
500} ox 121668 85] = [+ [Sone
o 6~17 7~8 | 8.2]1.10
ox 1tfa 78]~ |NO
o . le-i1afse]l BBfLiz] *
1000 on| i0-12(4~5) 7.6 - | *
ox! . )~12| 5-7 [ sz |riof
o1 i4~15l6~a| » |+ [ * 3
ox (0-11]a~6| 8| + | ¢ [Sooina towee
1,100 ox 12| 5 | r.ophos| ¢
ox \2-14|5-6 | 9.0|140| *
oi 16| 7 basllosl -
ox 13| s |[8s] + ,
1,200 - ox . 14-15|5~¢| 8.6 * 4
Tax 10-12]4~6 | 9.5]1.08} * [eocling lower
ox . N gpl « s warking
of B IR Y1 B
1,300 ok | f1-12fe~7{ + | * ’
ok l1~14] 5~6] 9.8] * :
s iz-13| « [94a] * | °
o k 1o| 5 188 ~ ]
1,900 - ...J o ix P N B I
ax [l 97 4 10 |Loa} ' |colfing tower
- . “ “ » * | continued
o o] & |ashos| = | working
1,500 - Y. BERRR SN
ok g 4 |9af
o o] a4 Jas| * | °
ol [ 9| a jos| -
1.600-4 s [x 14| 8 |osezllos] *
o ix £ 6 * A -
ot 1o 4 |9s] " i
dx 1w} 5 (o5 | .
1,700 ol DO S K 7
’ o 1felos] |°
ole 15[ 8 |Ba| * f
olx 5] 6 . M i
1,800 5 |- 4 x 41 5 ¢ ‘ .
’ s]lsf ||,
a x 19| 6 | 85|
X iz-16]5~a} 7.5] - 1 *
1,900 o x ) 15 6 |8s5] ¢ |’
0 x 14§ 8| s2frozr] *
ox 125 |80| .« | *
o1 iz 7 |7.8] « ¢
2,000 o x 12l e lsof ~ |

App. 22 Chart of drilling mud
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=T 9712 : G0, 1 50/2
]2 AL N 0 ) ) 20 3l 1 20
aritlen NJg .
brerintmiNg 1 -10) - Bl | 50) 50
diliing wilh 17 Y7 Bit |
z8240" 0¥ 50 R
i T -
tey down 207 BOP stacy od Setyp 13 /7 BOP sioc
(] . - B
! B . Ho.l spet coring
. —~._KOP 296207, dirketianal_dritting stars
No.2 spot corin No.d_spol cann
~ (nQ grill . reachra 123277M ,  cenduct SFTT
500 :‘ ‘yna riling - ragen 10 77405, ihen corduct SETT fan i
Qrliting wirh 12Y2" B e d s ‘”ICQLE‘E, / No 5 spot coring
| A / |
ser up 207CHF ond BOP srach / / Ne. B spot coring
[uach 10 61.48™, RiH 207 €36 and cementing / / ]
i Ne ¥ spot caring
. teach to 2,001.10M
. dikliog stort with 26 Bt LDLLLE
RiH 7¥g" sloifed hner.
woshing hele, ond injection test
logging, wmecrion rest
1,500 . /
slcoirest hote ditecnen with 350 dritt
teach la LAY2 650 m
1099ing, R 9%5"° €56 end tamenting
2.000—
Actual drilling preoess
App. 23 Chart of drilling process
Range 3
11,5680 ~ 13,720 [
. 030,35
. 1066.8 o
—laen (445
- . 4k
it } | mamn — [ —
w g {:l = = 3 =3
o it c — = =
’: N /i b _ = —
) =3 =3 =3 /3
¥
- at —_ s =3 [
[ e |
r'_']l' i ! =1 =
(= ) ; ,', .
Box Ihread 508 08,5018 ! Pin thread

2" @ @2y @" @

percentage of

slolted area sfotled area

1.905 2 5.08 x 4 /sieps= 38.71cm%/ steps

overage length of casing cm
65 steps x15.2 4 Veieps)H06.66°™ (11303 -5 } = 1,205.31

surface greo of casing 19.37 x TL x 1,205.3]
slotted qreo of cosing 3B.71 x 65

percentage of

slotted area

73309.12 ‘"-"‘22
2516.15 ™

2,516.15 ~ 73,300.12 - 0.0343
3.43%

App. 24 Design of stotted liner casing pipe



{ final well head equipment

after driiling completed ).

/-w préssure qauge

pressure gouges

/ valve

167 ANSE 300
gote volve

- 2€53000 P51
gate valve
(2ser}

127 3000PSI
105 3000 PSI
eiponsion spopi

{ BOP stock for drilling settled on 13%" anchor casing }

Ll

13%"¢ 3000 PS1 annular type BOP

b

with (

<

Ll_' —

=

/cusim} heod flange for 13%g° CSG (CHF)

20"
/ 36"

/

878" production cosing
13¥s" anchor cosing
surfoce cosing

tondncior casing

celtar flooe

App. 25 . Well head assemblies

13%0"z 3000 P51 double tom type BOP

bling mm]
pipe rem

_———12"4 3000 PSi deilling spool

3" 3000 PS1 gote valve

(2 set)



-App. 26

List of minerals in sludge samples of the test well (1)

. Sulfate Catbonate | Silica | Feld.
_Samp\ts Txashe Minetaly - Clay Mlierals Minerals Minerals | Mingrals | spar Qihars
5 gt
k- 1
s -§ 2 z 2 g Remazks
k ‘v Er £ : )
Mo, divigion _'§ g é dla| {2|e %E Hng 4 NEIRER # 2 g E % 5 L =
n U EEINEE HL ARG NS R 5|2
EETEH : 3|E15(3 FE & g HEIEIE 1A b
_ S EIHEE sla(gma)z|5) (2]4]8 [315]8] (418]3] |al8|2|2la 8]k HE
sr3s | BULK i 1 HEED 1 2 - st 1
8540 ORTD * ] e + + i+ +
EG " 4]+ +] +1 +
HCl Ht H + 1 ¥
146.50 BULK 1 1 31 By &1L (3B}
5
1434s | ORID + -+ F Rl + e *
EG’ + -+ 4| ¥ ¥
HCE -+ # +
21045 BULK 1 Sit 3 1| AEEIE T|E
e ORTD + m + R n
EG + i Ry +
HCI + I e
274,50 BULK ! HE 1 HEIE k|t
¥ N 5 e
297,55 ORTD + e ] + + +]+ +
) EG B w [ ¥
HCL 3+ + +
ngss | TBULK i HEN 3 7 s|siii 1
160 ORTD + GE + +[+f+
) EG * [ Y
HC1 ) P "
1060 BULK 1 IENEE 1 TS BEER 3
405.65 ORTD + +iH]+ + HE3E 4|
EG + + =]+ * -
H + el + + |-
46663 | BULK 1 1| TRIE HEBL T
169,79 ORTD & e B + W ]+ -+
EG + | 3 i
HOL - - T m
53(;,70 BULK it ' 11 i slslz2]t 1|1
53325 ORTH * |-+ + BEaE 3
G . * L] + P
HC1 hd —+| + +
59%.75 PULK t 1§19 i 49612[1 11
597.80 ORTD - + #]+ v [y 5
EG +] 1. HYF + +
HCL + + + -+
£58.80 BULK 1 1|t i 2 65131 ijl
66:.85 ORID + @) u * e +
EG + + |4 = + +
HCG -+ + +
1285 | BULK 1 11 1 1 s|e tl3
11550 ORTP + ks e |+]+ e
1G. + H#E+ + W
HCL + + - + #
78590 | BULK 1 e T 1| iw HEIER 1 T
73;.95 ORTI it B + #lafefef | 4+
EG | +| = + +
na # + + —+
B50.%5 _}ELK 1 i]1 1 1 7]2)1 111
854,00 ORTD + AEIE + w|wl ) .
EG 4| +{ #]|+ + -+
HO + + -+ . + -
91.’;.00 BULK . 1 1{1} 1 1 516 1 1[4
91805 ORTD - * i+ e+ W
EG | + H Ot + +
HCI + + NEN +
LEGEND : a) division of the samples b) quantity © €) Quastz Index ()
BULK:  bulk sample #  abandant Qi=tmx 100/ 1q
ORTE: odented elay sample # common im: Peak intensity of the mineral in the sample (cps)
EG - EG ueated -+ alittle iq @  Peakintensity of the puse quarl2 (cps)
HCI - - SICE dreated +  raie )
7 nelclear



App. 26 Chemical analyses for s}hdgc samples of the test well (2).

g are Sulfate Carbonate | Silica ' [ wetds
Samples .?.runlnhlmau'ls i Clay Mineeals Minceals Minerals {Minerals | spar .Olhcr.s .
o i
. g 2 a . ] 3 R Reinarks
N i §| lufsls HHEEBRAARE RN Bi] MEIHME 3
. divislon I EEIELE: Hlz -é' B[ Flel® k| Bl iBlE|4 g =] Auls
(m) EEETE alalslzld|z 81218 t21815] |=lEI8] I]E4(2(3] 2|2 HE
BABIEIE] | E[RIEEE B e 51218 51E g [B1E 18] (Bl Rla Al gz
B HHEHEHBEHBEEEE EREEE E ilzl3 a‘g,ngag 1%|§
9795.05 BULK - 1 LR ] 1 $16)211 113
; w Y
98210 ORID H ] |t "
EG + |+ + i
HQ + + ¥+ e
104310 DULK 1 61 1 1 12[1]1}1 31
104615 ORTD * -+ + + [+ S I
EG + + + +
5O + R + + +
AT AULK Ay 3t 2 |2 BEBEHL 12
] g ; 8
111020 ORTD Y i+ e P T
EG |+ |4 + 4
CH -+ ++ + —~+
1171.20 BULK 3 {1 1 1 4|16} 21 115
117425 ORTD -+ ]+ ¥ wle [T i
EG + 4]+ + +
HCL + + - m
1235.25 BULK T HE 1 1 1 LHOE 1|1
§
123830 | ORTD s e+ + ¥ e[+ B
£G +H i +- + +
HC + + -+ . A
1299.30 BULK 1 21 1 1 i 5{7|2]1 112
A — o
130235 | ORTO v |+ * + w[a v w
EG + | + + —+
HCL + + + + H
136315 BULK t 1{1 1 1 7 1 3
s _
1366.40 ORTD ks Wi+ + i+ |+ m
EG + i+ * L
HC + ¥ k3 H
1472.40 BULX 1 LR B 1 NEEBL 112
§
1430.45 ORTD + | + 1.4 |+ +]+ -+
EG =1 + | + —+
Nch + + x “w
1401458 ©BULK 1 31 1 2 12|54 1
5
1404 50 ORTD * |+ -4 +
EG + |+ +
HCl ] + +
1555.50 BULK 1 311 t 1 123{1f1 1
1558 55 ORTD + = S e Y
EG ¥ | + +
$CH + + A
1619.55 BULK 1 2|1 1 1 1 7i6 1211 1
1]
162360 ORTD + 3 [ + +|+ +
EG + + [ H]|H + S -
EICI + HE L2 T T O
1683.60 BULK 1 HREIE i 1 86|11 1
1686.65 ORTD + ] + 4]+ [+ +
EG + [+ + +
HCI + + + +
1747.65 BULK 1 2[1 i 2 AR O
¥ JUSL NN SO0 SO U R O G
175070 QRTD 2 HH| + 1 “+l
EG + ¥4~ ¥
HCl ' + .
1811.70 BULK 1 1 2]1 1 1116 t
b3
1814.75 ORID + ] + + whnls
EG -+ e+ +
HCH + 4+ +
LEGEND : a) division of the samples B} quantity €) Quartz Index ()
BULK: bulk sample i abandan: Ql=imx 100/ iq
ORTD:  ariented clay sample # common [m: Peakintensity of the mineral in 1he sample {cps)
EG e EG teated -+ alittle Ig ¢ Peakintensily of the pure quartz (cps)
HBCE - - HCEweated +  Izte i
?  not clear




‘App. 26 List of niinel"ais' in sludge samples of tlié test well (3)

: st : iy Mi L ‘salfate ' | Carhonate | Siica weld-] -
Samuples : Zeorile .‘-lineuils 5 C Clay Minersls - .} Minerats | ‘Mtinerals " |linerals} spar- Others
ARERE : E, 1.
. - BRI . . <l : : X
. 2 "k g . X 4 i HEE 3 : . Remacks
32 2|el3 : 3g§ AREIRNE A2l 1215 u 1a
No. lemior\ _g.ag-ég_g ,?::"a?s‘ﬁ,ﬁ-"igi"u-g .:-'.'.3'3-‘3 % § 307
Ll L EEIR e AR R R R R SR
R HHHEERHEHHE R EHHE R R RS RHEE BE
187575 BULK 1 3fl 1 LY AN |
wisgn | ORTD i hud S o]+
G + CIES +]
Hel ¥ + vl
1939.80 RULK 1 111 1 gLl 111
mas} 55 ortD - | - +§- 1y +#] ¢ S| e |+ A+
i EG - + +{+ B Es +
HOL + + T+ +
s | suk | | A AT ATV TR [ DEIAL T
2009.95 ORTD + [+ Ok +
R G mh ¥
HCI + +
LEGEND : a) division of the samples : : b) quantity <) Quariz Index (Q1)
BULK:  bulk sample - abandamt Qi=Imx 100/ 1y
ORTL:  oriented clay sanple a #  common Im: Peak intensity of the mineral in the sample (ps)
EG - - EG treated -+ alirle Ig :  Pezk intensity of the pere guarlz {cpsy
HCl e HCLeated +  fare
T notclar
I
0.01 | S | i | 1 2l 1 J 1

020 30 40 50 60 70 80 50 100
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App. 29 Records of the static formation temperature test

Test No, | (7132.8 m)

Measured Drided Depth @ 7328 CUF
Vertical Depth 701 mCHE |, Elevation R&L. : #120m

Date ; Drill Bit Passing -

* Test No. 2 (1207 m)

1200 m CHF
1052 m CHF,

Measured Deilled Depth - .

Vertical Depth Elevation RS.1. 23l m
16 : 60, Janf26, 983

T 04100, Janf27, 1985

Date ; Dritt Bit Passing
Circntlation Halt

1130, Janfl2, - 1985
Ciremation Makt 00D, Janj1d, 1985
Temp. Log Starting : 3:30,  Janf13, 1983

Cooling Time, Tp: 125 hours -

Tempeniture Measored

Time & Dae

Recovery Time A4

62.2°C 3 145, Janf13 3,758 hours
616 4118, " 325
613 - +.75
030 “ 523
65.9 " 5.7%
66,4 " £28
610 N 6.5
674 ~ 7.23
679 ” IS
634 “ 25
o8.8 " 873
69.3 . 9.25
&9.8 ” Q.75
700 " 10.00

Apparent Static Temperature Tye 9.1

Correlation Cerflicient. 0998

Stupe of Horner Straight Line, m 26.4°Cleycle

Roux Correction Term, 4o L 50

Roux Correction Term, Ty g 013

[nitial Formation Temperature, Ty 83.48°C

Table —1(3)

Static Formation Temperature Test

Test Ne. 3{1200m)}

Measured Dritled Depth

Verticezl Depth

Bate ; Drill Bt Passing H
Circulation Halt :
Temp. Log Starting

Ceoling Time, TE' o 115 hours

Temperatuie Measarad

Time & Date

1200 m CHF
1052 m CHF,

Etevation RS.L. 1 -231m

06 : 30, Jan/26, 1985
01: 30, Jan/31. 1985
06 : 33, Fanj31, 1983

Recovery Time, Ai

g20C 7: 21, Janf31 '5.85 hours
PIRJ 13:07, 11.62
96.5 2004, ¢ 18.73
1001 0: 44, Febf1 2321

Apparent Static Temperature, Ty = 125.0°C

Correlation Coeflicient : 0.998

Stope of Horner Straight Line, m 316 "Cleyele

Roux Cozrection Tenn, tpp 11

Roux Correction Term, Typ 018

Initisl Formation Temperature, Ty : 130.9°C
.. Static Formation Temperature Test

Test No. 3 {1400 m)

Steasured Diilled Denth
Vertical Depth

Date ; Drill Bit Passing
Circulation Halt
Temp. Log Starting :

Cooling Time, Tp

2 1400 m CUE
1208 m CHF,

Elevation R.S.L.: —387Tm

1 2230, Fanf30, 1985
= 04139,
06 : 33,

Janf35, 1985
Janf31, 1985

= 3.00 hotirs

Temperature Measused Time & Date Recovery Time, At
106.4 °C 07 : 30, Jan/3! 6.00 hours
120.0 13:17, = 11.78
1250 20:27, -~ 18.95
130.8 61 : 00, Feb/1 23.50

Apparent Static Temperature, Ty, @ 138.6 °C

Correfation Coefficient 0.989

Stope of Horner Straight Line, m 184.4 *Cfcycle

Roux Correction Temm, tpp 12

Roux Correction Term, Typa 0.1

Initial Formation Temperature, Tj - 157.0°C

Temp, Log Starting @ 09 : 42, Jan/27, 1985

Cooling Time, Tl" : 12,00 hours

Temperatere Measured

Time & Date

Recovery TTme At

86.0°C 10 3 50, Janj27 6.83 hours
90.2 1:00, - 7.00
9.7 1m:1s5 - .25
928 PL:30, 0 .50
03,9 tl-45 ¢ .75
2.0 - 8.00
916 " B35
94.9 - 850
95.4 " 8.15
95.9 " 2.60
96,5 " 9.25
971 - 9.50
91.6 - Q.75
914 " 10.00
98.4 - 10.25
987 . 10.50
99.2 " 10.75
99,7 - 1800
100.2 " 1125
100.6 " 11.50
1012 " 11.75
1016 - 12.00
Apparent Static Tempesaiure, Tyg = 1207 °C
Correlation Coelliciont : 097t
Stope of Hogner Straight Line, m @ 86.5 °Cleycete
Roux Correclion Term, lpp : 4.8
Roux Cornection Tem, Ty, : 018
Initiat Fonnation Temperature, T; 1433°C

Static Fonnation Temperature Test

Test No. 3 (1300 m}

Measured Drilled Depth
Veriical Deptl

Date ; Drill Bit Passing
Cieeulgtion
Temp. Log Starting :

1350 m CHF
131 m CHE,

: 04 : 00, Janf29, 1985
L 01530, Janf31, 1985
06 : 33, Janj31, 1983

. Elevation R.5.L.

: 310m

Cooling Time, Tl-, @ 45.5 hours

Tentperature Measured Time & Date Recovery Time, At
86.0°C . 7: 125, Janf31 5.92 hours
0.9 13:11, 7 11.68
106.8 20:21, 7 18.8%
1114 00 : 52, Fedf) 23,37

Apparent Static Temperatuse, Tyg @ 135.8°C

Corrclation Coefficient : 0998

.Slope of Herner Straight Line, m 52.9°Cleycle

Roux Correction Feam, tep 18.2

Roux Correction Tenn, T, D0l

Initial Formation Femperature, Ty = 141.1°C



App. 30 Records of temperature recovery test

unit : °C, AC-1D Well, 1985

No. KTl KBz [T | KT4 |KTsS .
Date 16/Feb{ 17/Feb| 19/Feb ] 22/Feb| 22/Feb | 28/Feh| 28/Fcb
Elapsed Timo*| -~ 28hrs | 73hrs 143hrs | 279hrs
T e |- 26 | 33 |@ma | 31 34
100 | - 38 33 -8 | 36 35
wo | - 44 45 | 48 37
00 | - 46 | .50 | GH 53 0 | &ih
a00 | - 51 54 59 57
s00 | - 55 59 |dgp |65 | 64 | gD
600- | — 60 65 72 70
wo | - 66 L&D | 8 78 | &5
o | 80 | - 73 .| 80 9 87
51 90 | - 80 | 89 102 9%
E {000 | - 89 | 99 112 10
21 | - 97 | 108 120 121
& |10 | - 104 | 116 129 120 | i
B 1300 | - 112|124 140 139
2 | 14900 | 62 120 134 147 151
2 liso0 [ 70 129 [143 : 156 158
1600 | 80 {138 [152 164 166
1700 | 94 J146 | 150 170 174
1800 |10z {15t | 166 175 - |18 | &ED
1900 [110 |56 - |170 181 188
2000 (118 {164 |176 193 193 .
MCD |16z 193 (199 [do M 97 | 204
RD [2019 [2009 [ND |ND |ND 2018
* Elapsed Time : Time after halt of 2nd hydrofracturing
(20:00, 16/Feb) at MCD
*# R D : Read vatue of depih meter as MCD
% () : Temperalure from Maxinum Thermometer, R : Reverse, N : Normal
Table 2 (2)
NKT6| KT-T | KT8 ¥ ORKTO| K110 { KT-11 [ ¥ KT-12
2fMar . | 2fMar | 7Mar | 7/Mar | ZMar | 12/Mar | 18/Mar | 20/Mar | 20/Mar
328 hrs | 330 hrs { 19 days 19 days | 24 days | 30 days | 32 days
- 34 - 39 37 -
- 35 - 41 38 -
- 36 37 51 47 46 -
49.8 45 53 53 53 53 -
619 50 59 3 59 60 59
68.0 58 66 66 66 66 67
74.1 65 - 72 74 73
30.8 75 - 80 82 82
29.9 84 - 92 92 97
99.3 94 - 102 103 106
1096 | 107 | e |(RIB) ns | ous | oonr |ong (R
1236 118 - 261 128 129
1338 79 - 137 138 140
143.5 137 - 144 149 150
1ss2 b iso | 152 |(RiEE) teo | 159 | w0 | aso {R|H)
1655 156 165 166 167 166 172
1730 | 166 | 172 1ovs | ama | e | e (BB
is1a | 173 ¢ 7o (RIS 184 | 180 | 181 189
188.5 181 187 (92 189 189 195
1954 187 193 202 195 195 201
1974 193 198 207 199 199 209
2052 | 200 | 208 [(j31) a1 | o200 1 205 | o217 {(§ED)
2021 | 2020 | 2020 | | ND | 2025 | 2022 | 2020

#+2% Kyster Elements ; 8 : No, 27069, No Mark © No. 10504

A= 27




Tnjestivity Test L {Hydeofracturing)

App. 31 Records of injcétion test -

Injectivity Test 11 (Muttitnde [njection)

* Elapsed Time @ Time after halt of 2nd hydsofracturing
(20:00, 16/Feb) a1 MCD
Read vulize of depih meter as MCD

4+ R

sk

-0,

= Doubtful value

Date i 16/Feb, 1985 Dale 15/Feb,, 1985
Mcthod @ Long time iz\jv.‘clir.g\ Method - Pressurizing well injection
Time Well Head Pressure Flowrale N Time Well 1fead Pregssure | Hodo Press® Flowrute
iy ] Bhas) e A lsead = psig) | Mpagd (Mpag) W ] (e
- 8:00 start : G600 - Jo
§:30 1200 8.27 % 14.53 05230 500 245 1543 14 268
G:00 £250 8.62 70 13.38 06230 1o . .
10:00 L2890 5.89 &8 £3.00 67,90 T00 4.83 17.10 27 3|
F1:00 1300 896 68 £3.00 0_’- OCll .
12:00 1320 9.10 12 1376 Uil to = a '
13:00 1340 9.2 77 14,72 07:30 950 683 1867 4t T84
1+4:00 1330 917 76 14.53 07:30 10 ~ . .,
15:00 1330 9.17 75 1434 08:00 1o 159 19.97 35 1461
16:00 1330 9.17 k2 14,13
17:00 1320 910 73 1395 Hote Press. - Measuresd pressuee at drilted depth of E4150 m.
18:00 1330 97 73 13.95
19:00 13220 9.10 73 13,95
20:00 1320 9.10 13 1395
App. 32 Records of pressure drop after inunction test
Inectivity Fest | (Hydrofacturing)
unit: Mpag. AC-1D Well, 1985 Date’ 15/Feb, 1985
No. KP2 | K3 ] KP4 | KP6 | XP7 Method @ Long thae injection
Date 1 7fFeb 1‘)1’Feh7 -23!F-éi:.>_ ’ 2iMar Tfn\l?arr Time Weli Hca(.ﬁ’nr;:s'surc Flowraic
Elapsed Time | 28tus b F3hrs | 167 hus | 330 hes | 19 days (psig) (MPag) sPay | (Msec)
CHF 0 o s |0 o 15:30 start - -
15:33 1000 4,90 70 13.38
100 032 @ o o ND 15:35 1270 876 100 19.12
20D 133 GO7 1] ] ND 15:40 1320 2.t0 97 18.54
300 210 1.407 0.8 .55 0.8 15:43 1360 9.38 92 17.59
< 15:50 1390 9.38 95 15.16
100 30 18 417 12 1.73 16:00 1400 9.65 92 1759
500 397 | 288 2.5 23 215 16:15 1410 9.72 48 16.82
600 4.35 374 16 3.4 ND 16:30 1410 .2 38 '16.82
L - 17:00 [E${)] 972 88 16.82
700 563 j. 453 [ 435§ 41 | ND 15:00 1436 9.86 as £6.25
.1 8CO 642 5.28 ) +4.75 4,75 ND 19:00 1450 10.00 :{¢] 15.29
Eloo |l sl s | s me | oem | oem ) g | bp
. 1. < 8 B
2 | 1090 IR 664 1 64 638 1 660 21:30 1450 10.00 50 15.29
=110 544 71 71 FAIR ND . N
s, (psi} : Well head pressure guege {power per inch)
511200 9.06 5,05 135 742 ND ** (SPM): Strokes per minute of pumping.
g 1390 2.80 8.70 84 83 ND E SPA = 3.03 patfmin = 19.12 fsec
£ 11400 1042 | 940 | %1 833 | %20
£11500 140 | wos | 928 955 | 9.95
= 1600 11.84 1D.50 103 103 10.60
1700 12.50 1145 10.95 109 11.20
1500 13.30 12407 | 11.85 11.77 11.95
1900 13.95 12.81 i2.50 12.48 12.60
2000 14.68 1345 13.20 13.0 310
MCD 14.90 13.30 13.40 13.43 13.20
RD 2019 NI ND 2020 2021
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