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Abstract: The exploration well MT-2 with a total depth (TD) of 180.02 m was successfully
tested using the orifice method with D and D/2 tappings from 22 April to 14 July 2001. The op-
timum capacity of the MT-2 well is about 16.0 t/h at a commercial well head pressure (WHP)
of 5.5 barg, which is equivalent to a power potential of 1.48 MWe, assuming a turbine efficiency
of 80 % and outlet pressure of 0.5 bar. At this WHP, the well discharges high enthalpy dry
steam (2784.0 - 2785.3 kJ/kg) with temperatures greater than 163.0 °C (superheated by 20.28 -
21.28 °C). The draw down analysis of the flow test data is being done to confirm the stable out-
put from the well.

The P-T Kuster logging was done five times during bleeding, flowing and pressure buildup
test and shows a higher range of temperature (182.40 - 192.30 °C) at a depth of 130 - 175 m.
Analysis of the pressure recovery data after shut in indicates that the feed zone has a relatively
high flow capacity (14.43 darcy-meters). The high flow capacity seems to be generated during
the steam flowing due to a negative skin factor value (-5.583).

The superheated steam produced from the well MT-2 has a very low content (0.18 - 0.59 vol%
or 0.43 - 1.83 wt%) of non-condensible gases (NCG). Concentrations of H.S, CO; and residual gas
in NCG are about 0.41 - 0.89 ppm, 3.74 - 15.58 ppm and 0 - 0.07 ppm, respectively. Hence, the
steam 1s unlikely to cause corrosion problems.

1. Introduction

In the five-year (1997 - 2002) cooperative research
between Indonesia and Japan, the Directorate of
Mineral Resources Inventory (DMRI) has completed
a flow test of MT-2 from 15 April to 14 July 2001.
The exploration well MT-2 (TD = 180.02 m) is situ-
ated at 8% 50' 09" S latitude and 121° 03" 45" E lon-
gitude (Fig. 1) at an elevation of 952.86 m asl. In
the drilling program, the MT-2 well was planned to
a total depth of 1000 m. However the drilling opera-
tion was stopped at the 180.02 m depth because
some hole problems made it difficult to continue
drilling. At the 162.35 m depth, the well was flow
tested using the critical lip pressure method on 22-
27 January 2001. The well discharged high enthalpy
steam (2713.5 - 2727.3 kJ/kg) with a maximum flow
rate of 16.34 t/h at a WHP of 3.63 barg. At the
WHP of 5.79 - 5.88 barg, steam flow rates varied
between 14.48 and 14.71 t/h at a temperature range
of 135 - 140 °C (Sitorus et al, 2001).

Even though the lip pressure data indicated that

' Directorate of Mineral Resources Inventory. J1. Soekarno-
Hatta No.444, Bandung, 40254 Indonesia
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the well could be utilized commercially, a longer
term production test was required to provide fur-
ther information on the well characteristics such as
optimum output, down-hole temperature and feed
zone parameters. In March 2001, the cooperative re-
search between Japan represented by the New
Energy and Industrial Technology Development
Organization (NEDO), Geological Survey of Japan
(GSJ), Mitsubishi Materials Natural Resource
Development Corp. (MRC) and West Japan Engi-
neering Consultants Inc. (WESTJEC) and Indonesia
(DMRI) decided a long period flow test of the well
MT-2. In this paper, we describe the field work,
flow test data, down-hole temperature, feed zone pa-
rameters and some discussions related to the MT-2
well.

2. Description of the flow test

Test equipment used for the flow test consisted of
a typical setup required for use of the orifice plate
method with D and D/2 tappings (British Standard
Institution, 1964; Fig. 2). A 6 1/8" throttle valve

Keywords: Word: Mataloko, flow test, P-T logging, pres-
sure buildup test
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Fig. 1 Location of the geothermal well MT-2 in the Mataloko geothermal field.

connected the wellhead to the horizontal pipeline.
The pipeline with an internal diameter of 152 mm
was equipped with an orifice plate, a control valve
and the flow pipe continued to the silencer at the
end of the line. The differential pressure between
the orifice upstream and downstream was recorded
using a Barton gauge. The unit of pressure used in
this paper is expressed as barg (bar-gauge), which is
the pressure reading of the gauge installed at the
wellhead or in the pipeline. Whereas, bar (or bar-
absolute) is defined as a sum of barg and atmos-
pheric pressure. The atmospheric pressure of 0.9 bar
was measured at the Mataloko geothermal field. All
of the equipment was installed during 7 days (15 -
22 April 2001). Figure 2 also shows the locations of
the calorimeter, pressure and temperature measur-
ing points, flow metering instrumentation and
chemical sampling point.

A detailed test procedure including the monitoring
of flow, chemical parameters and P-T Kuster log-
ging was prepared by DMRI. Prior to the flow test,
a P-T survey for a small bleeding was conducted on
15 April 2001. We found that the depth of the hole
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decreased by about 2 m to a depth of 178.0 m. The
data provided base information on the hole condi-
tions. The MT-2 well was ready to flow without
using a separator.

Horizontal discharge started with a WHP of 5.0
barg on 22 April 2001 at 10:15. At the early dis-
charge, some black water (about 50 1/min) flowed to
the silencer. During the day, the well periodically
throttled toward 100 % open. No water flowed to
the silencer when the throttle was fully opened at
16:35 (WHP 0.4 barg). The flow test continued with
upstream pressure (PU) of 3.0 barg, 5.0 barg and 7.5
barg and WHP in a range of 4.5 - 11.0 barg until 7
June (Fig. 3). Non-condensible gas (NCG) and steam-
condensated (SC) samples were collected from the
sampling point (upstream of the orifice) at different
WHPs following the test program.

The long-term flow test was performed at a PU
of 7.5 barg (WHP = 8.0 and 8.5 barg) and a PU of
5.0 barg (WHP = 6.0 and 7.0 barg) on 7 - 29 June
2001. Prior to the pressure buildup (PBU) test, the
well flowed with fully opened (no resist) in 30 June
- 3 July 2001 to provide parameters at a low WHP.
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The P-T surveys during the flow on 24 April and 30
June 2001 provided down-hole conditions at differ-
ent WHPs.

The PBU test in 3 - 14 July 2001 provided down-
hole pressure data from 10:00 on 3 July to 09:00 on
14 July 2001. During the PBU test, the P-T Kuster
survey was conducted on 5 and 8 July 2001.

3. Flow test result

The data collected during this flow test such as
flow rate, flow line temperature (Tu), upstream
pressure (PU) and differential pressure (dP) at dif-
ferent WHPs are plotted as graphs, which show re-
lationships between the parameters versus WHP (or
with time). All graphs, including the Kuster log-
ging and PBU test, were used to evaluate the flow
parameters of the well MT-2.

3.1 Flow parameters

Steam flow rates were calculated using the orifice
method (British Standard Institution, 1964), and
only selected data were presented in this report
(Table 1). Attempts were made to measure enthalpy
using a calorimeter but the results were sometimes
too high compared with the discharge enthalpy
from the steam table (Bain, 1964). It is possibly due
to the superheated steam from the MT-2 well. There

1s a significant variation in steam flow rate during
the first twenty-two days, indicating that the flow
rates resulted from unstable conditions. This is the
reason why some parameters were rechecked (Fig.
3).

The selected data on flow rate, flow line tempera-
ture, and enthalpy for the PUs of 3.0 barg, 5.0 barg
and 7.5 barg are plotted with WHP (Fig. 4). The
plot presents a parabolic curve of the average steam
flow rate, i.e. Y = - 0.1446 X* + 0.3816 X + 18.35,
where Y is flow rates, and X is the WHP.

The increase in flow rate with decreasing WHP is
a normal characteristic of a geothermal well. The
steam flow rate at a WHP of 5.5 barg is about 16.0
t/h, which is consistent with the flow test data of
16.03 t/h at a PU of 3.0 barg (Table 1). Maximum
ranges of flow rate at PU 5.0 barg and PU 7.5 barg
are 14.24 - 15.14 t/h (WHP of 6.0 barg) and 11.17 -
11.50 t/h (WHP of 8.0 barg). Steam flow rates at a
lower WHPs of 5.0, 2.5, 2.0 and 1.0 barg are calcu-
lated to be 16.64, 18.40, 18.53 and 18.59 t/h, respec-
tively. In contrast, steam flow rates that resulted
from WHPs of 11.0, 12.0 and 12.5 barg are 4.95,
2.11, 0.53 t/h, respectively. The MT-2 well will not
be able to flow at the maximum discharge pressure
of 12.6 barg (Fig. 4).

The changes in temperature with WHP are clearly
shown by some data for PUs of 3.0, 5.0 and 7.5

Table 1 The selected flow test data of the MT-2 well (TD = 180.02 m) at upstream pressures (Pu) of 5.0 barg, 7.5 barg and

3.0 barg in the Mataloko geothermal field.

P (RiTaphe) [1esssa) = 0 b
O OFFCE w 100, 190 pad 230 MR
0. PFELME 4 = 152 [ #¥H
ETART| e P Tu ENTHALPY FLOW RATE | Exseroete |
Jre DATE Progmrers| Aol HERGE LLL ] L] MIRGE | SVERADE | Orifice ENPLANATION
Thi [1=5 B i} Thargi b i+ fukg| (154311 el [ mmi
L | Puxd 30 Garg
1] 3o Wex2o0l] 1403 11,8 IWa| S 17 i | TRTB-15E TH] e Tas EITEE Supmmed -
i1 | J.|=.I'H|I 7 115 JLE I BC R E K d _|§ ST Mﬁﬂr i _5'%'_.1‘.:3; EE m:;ﬂ: |:.?r|::
N I T T 161 o sm-u (kg i __{Ha_gm, AT L] 1900~ | Fepacrmied 1170 L0
4, B3 chuna 3000 1700 10E D25] 0 2ad-g 0 151 158 E-_HS‘ Zriae | a3 1005 | Supamwwied 1008 G arT
= 11-1 e 2001] 18:3 o2 L | e |al':-l'.i-.|2_ hrp RE 4 i F] [N 5 1303 [ PR
: :I'mﬂ: :3‘1! 1:-“; Igu gﬁdﬂt L AL e X O I TE T 1303 | Bepatwaied ral - 10T
. e — RE A OANNASIE | S mGe | T EsTa | arraan 13003 | Suparariad 1Y - A8 DT
1 B ks FAHT 10 Fi -].E [ |g}.§:|u-:n ITanIrras | ansaan 1308 | Eiparmaaiad 1748 - 18 GAT
] {3 e 3001 |18 8) [ 00| 0 P PR ) el i a | arrr EaT ) | aasa T 1308 | Bipataai (5 F- A8 AT
= e 1t | 1] gﬁ 5057 | 18N8 | armr-amand | 1A Vs | S s 1o e - I8 a8
i 1 _ e M | gl ANl omiaz | imA-1a2n | IR BT A | HAasE el P | it 19 8 o 20 X
i A e i F8| Wy A oApeeaase | IA2 A1 | TR EETAOT uﬂ-‘ug{ ; 0S| ot 1984 - 20 9T,
3 ] __ b g 2] (o] HE- v asE-cdEn | 1E1s-1a1a | aTne TRl | faasanas | P o b Fods Bk & H
il (._'_v&_mzml 1918 A 43| amaicace | 16N E s | T TEmE | AT | TS | Fuprru et 1924 - 7 L
'E- Sl T R | X= S-Ed| 3AA0TSE | 11 T-16EI0 | ETRal- T | i34k RTUE | a0 8 - 07 OGS
I;. Y B AN T FIRL ] =a 24| TTALTID | WOIO-TEA O | FTEG Iﬁﬁ 1 ﬂﬁ-lﬁﬂ. |,H{? oy e ot .20 - DT
T a7k W 31 769 BE ESE3| novrlied | (@an-iTia | prmieeE rFIELED B0 | Gpereated M - 1 FC
-3 ] (T IRERH FA= ERT0) 001 163 & 1 720 §Thi B:F'?Bdg' e iy BT R gl Expwtuiled [, - 11 B°L.
AR A EERE B yaeal areiLtM | 16391658 _%""BI 1:%&_ g 1S | Supewwied 1.3 . LG
N B 10 s R B BAS-B.3] QAPERSATT |10 S 16e 0 & a1 1k i [ 1] Supetwwied 1008 - IETPD
N AP TF R B LA-5a| 24010 ARE | 1R H-TRE H By -] t} 1 [ 1= Supetwwied 7, M - B AC
& = MWay30o1] 18:a & L X cl';mﬂl: B g - TE 1T mpE [ 1) Lif'C
] 2333 Way 2000 1300 R Y ST T TR - a Tl | R 2 ST TR PLE | Superewied A0 - BEEC
B8] E3 MHay2001] 1332 nE L 1854 ETrLE BIE 1200 | SussTesied 74D
-r-.h- T4 _ Wy 3001|1142 L= L S D B R D T T T 1e0 | Supstwied UG- SRC
1| 2428 Waw2001| 1508 5= TR TAT AR | T AR X -l EENEERE ] F0D | Superwsied 135 .4 2
] I Wuy 2000 1XK he L L] .:.'Ig1_ Fl | Ig . - B S BOOD | Supwrwwied 183G
3| FE-EN Wey 3000 FS:1S H RE 2 KX AN | TR R | AT | waspTE 0D | SupeTesied 185 . ST
4, BN May 3001 | E3HS g Bi-g FFi F=t] -?u.gn:'m_ P r = L NS5 FO00 | Supmrewied 085 - 18T
5| BE20 Wwy 00| HEOE 1 T AL X W iR T Fai e g R FA PRD || Sevembel Gopechsin (U 10T
£ B0 Rlmsy 30004 1300 0E Y, [-A L} 195173 MR TG L8] B0 S | Sevemed pmam
7 3 w300 1333 EAF- L (15 UFAE e TITEA.T iy BO0D | Setwssed team
] A e el is recosdad o B Sosinan vilos fraketes’y stihle pavaosis )

— 392 —



Long term flow test of the MT-2 well, Mataloko, Indonesia (SITORUS et al.)

o | ——Hy = 0t 48 0 3B e+ 18315

M (abaam Raw rote,
ol (P B i)

A [Pl g ]
o t b [PemT.4 b -

K {ZStaam Flow Raisj, %

i By Pl Deerg|
@ Erfbmipey o=t B margi
& Terrparshes [Pa=2.00 barg) T T T T
M Tempmmirs [Pues.0 kg
e Termpemies [Pus T 5 bergi

mrr—— e

i & Bviwdgry Py O b n ‘rn -g!t

S PI  SF  SO G  .

i e

~[MDP =126 barg |

Enihalpy x 10 {(KliKg) & Temperaiure MC)

L]

==
r

Le s
ma LS oA

WHF jarg)
Fig. 4 Graph of steam flow rate, enthalpy and temperature versus WHP of the MT-2 well in the Mataloko geothermal

field.

barg. A high temperature range of steam (171.5 -
176.8 °C) is recorded at a PU of 7.5 barg, whereas
temperatures at PUs of 5.0 and 3.0 barg are rela-
tively low, i.e. 158.0 - 171.0 °C and 153.5 - 164.0 C,
respectively. However, the flow line temperature
during the test varies between 151.9 - 176.8 °C. Most
steam that flowed from the MT-2 well are charac-
terized as superheated steam by 0.12 - 21.28 °C, ex-
cept the saturated steam that flowed at a PU of 7.5
barg and WHP of 10.5 - 11.0 barg (Table 1).

The reduction in the discharge enthalpy with in-
creasing WHP is also a common characteristic of
geothermal wells. This change i1s clearly shown by
the data from PUs of 3.0, 5.0 and 7.5 barg. When
the PU was 7.5 barg, the enthalpy range of 2760.7
- 2768.7 kJ/kg and 2779.9 - 2782.4 kJ/kg were ob-
served at WHPs of 11.0 barg and 8.0 barg, respec-
tively (Table 1). A high enthalpy steam (2758.3 -
2785.7 kJ/kg) was obtained when the PU was 3.0
barg.

3.2 P-T logging

The Kuster P-T logging was run in the hole five
times at the bleeding, flowing and static conditions.
Both temperature and pressure are increased with
increasing depth (Table 2). The highest temperature
(182.40 - 192.30 C) at a depth range of 130.0 - 175.0
m was observed during the first run on 15 April
2001. The maximum interval of down-hole pressure
(12.84 - 13.86 barg) was measured under a static
condition on 8 July 2001. The temperature range of
178.79 - 180.44 °C measured on 30 June 2001 in a
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flowing condition was relatively higher than the
saturated temperature (Table 2). There was a dry
steam column (superheated by 0.06 - 0.65 °C) at
depths of 130.0 - 175.0 m. Therefore, the interval
depth of 130.0 - 180.0 m indicates the feed zone in
the well MT-2.

3.3 Pressure buildup test

The PBU test started at 10:00 on 3 July 2001,
showing a WHP of 2.1 barg and increased to 10.70
barg an hour later. At 09:00 on 14 July 2001, the
WHP was 13.25 barg. The WHP data at the time of
one hour are plotted on a Horner semi-log plot and
appear to reach a semi-log straight line over a
range of Horner time {(t + dt) / dt} from 1 to
1000000 (Fig. 5). The slope (m) of the line is equal to
20 bar’/cycle. Based on the semi-log straight line
and 50-m feed zone thickness, the transmissivity or
permeability thickness (kh) and skin factor (s) are
calculated as 14.43 darcy-meters and -5.583, respec-
tively. These values are typical for a fracture-type
geothermal system.

3.4 Analysis of steam and gas chemistry

At each WHP of the flow test, NCG and SC sam-
ples were taken from a mini-separator installed in
the pipeline. The H,S, CO; and residual gases from
a syringe bottle were directly analyzed in the field.
The 63 NCG samples analyzed in the field show that
the superheated steam from the well MT-2 has a
very low content of NCG (0.18 - 0.59 vol% or 0.43 -
1.83 wt%). Concentrations of H,S, CO, and residual
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Table 2 Temperature and pressure Kuster logging of the MT-2 well in the Mataloko geothermal field.
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well in the Mataloko geothermal field.
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gas in NCG are 041 - 0.89 ppm, 3.74 - 15.58 ppm
and 0 - 0.07 ppm, respectively (Directorate of
Mineral Resources Inventory, 2001). The low gas
content in the superheated steam from the MT-2
well indicates that the steam 1s not corrosive.
Fourteen samples of NCG are collected in vacuum
bottles. These samples are being analyzed in the
VSI Laboratory in Yogyakarta.

4. Discussion

The changes in power output with regard to
WHP are calculated by assuming a turbine effi-
ciency of 80 % and outlet pressure of 0.5 bar (Table
3). The results show that the optimum output of
the well 1s 1.48 MWe. This requires a steam flow
rate of about 16.0 t/h at a WHP of 5.5 barg (Fig.
6). This initial result indicates that the MT-2 well
can be utilized commercially. However, stable output
analysis 1s required to provide information for a
geothermal power plant with long-term production.
A stable output can be estimated with draw down
analysis, which was successfully done in the KMJ-
14, KMJ-17 and KMJ-18 wells of the Kamojang geo-
thermal field, West Java, Indonesia (Rumi, per.
comm.). This method principally estimates a deduc-
tion of the output curve for 1, 6, 12, 24, 60 and 300
months of production. This analysis is still being
done to the output curve of the MT-2 well.

Before the flow test of the MT-2 well, a sinker-
bar was run in the hole to the bottom on 15 April
2001, but it was stopped at a depth of 178 m. We
tried to run the sinker-bar deeper several times, but

did not successful. Since the final drilling on 5
February 2001 (TD = 180.02 m), the total depth has
decreased by 2 m in 68 days. From the subsurface
geological data, swelling clay (40 - 60 % of the total
rock) was present at depths of 136.0 - 180.02 m. It
1s a serious problem because the rocks will cave in
if they interact with water. Prior to the flow test,
the MT-2 well was vertically bleed with a 2" pipeline
(inner diameter is 1.63") at a WHP of 3.82 barg. The
steam discharges were periodically followed by an
outburst of hot water for 5 - 7 seconds. It is consis-
tent with the Kuster survey data on 15 April 2001
that the down-hole temperatures are relatively low
compared with the saturated temperatures (Table 2).
In this case, the hole i1s characterized by a steam
column contains a water fraction. To minimize
water fraction in the hole, the well should be main-
tained at a high temperature. Therefore, the P-T
Kuster tool should be run at least once every six
months or when the well declines in WHP.

The feed zone of the well MT-2, about 50 m thick
(130.0 -180.0 m depth), is characterized by a rela-
tively high flow capacity (14.43 darcy-meters). This
fact seems to be inconsistent with the drilling pa-
rameters because no losses were recorded during the
drilling to a total depth of 180.02 m. The only data
showing a partial loss (static loss of 42.0 1/min) was
measured after a short flow test (TD = 162.35 m)
with the lip pressure method on 22 - 27 January
2001. In the early stage of the flow test of the well
MT-2 (22 April - 17 May 2001), flow rate, tempera-
ture and enthalpy were increased with increasing
time. Flow parameters were changed to a stable

Table 3 Estimation of the optimum output of the MT-2 well in the Mataloko geothermal field.
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Fig. 6 Steam flow rate and output versus WHP of the MT-2 well in the Mataloko geothermal field.

condition in the middle and final stages of the test.
A smaller diameter orifice in the early test can not
be used in the middle test because differential pres-
sure was not lower than 20 % of the PU as one cri-
terion for the use of the orifice plate method with
D and D/2 tappings. The data suggest that a high
flow capacity is most possibly developed during the
flow test of the well MT-2, which is consistent with
the negative skin factor value, -5.583, as a fracture-
type geothermal system.

5. Conclusion and suggestion

From the earlier discussion, the following several
conclusions and suggestions can be made.

1) The MT-2 well 1s able to discharge high enthalpy
(2758.3 - 2785.7 kJ/kg) dry steam (superheated by
0.12 - 21.28 °C) at a temperature range of 151.9
- 176.8 C.

2) Maximum ranges of flow rate at Pus of 3.0 barg,
5.0 barg and 7.5 barg are 15.94 - 16.08 t/h at a
WHP of 5.5 barg, 14.24 - 15.14 t/h at a WHP of
6.0 barg and 11.17 - 11.50 t/h at a WHP of 8.0
barg.

3)An optimum output of the MT-2 well 1s 1.48
MWe with a steam flow rate of 16.0 t/h at a
WHP of 5.5 barg. This initial result requires a
draw down analysis for the final evaluation of
stable output. The MT-2 well will not flow at a
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maximum discharge pressure of 12.6 barg.

4) The feed zone of the well MT-2 (at depths of 130.0
- 150.0 m) is characterized by a relatively high
flow capacity (14.43 darcy-meters) with a tempera-
ture range of 182.40 - 192.30 °C. The high flow ca-
pacity was most possibly developed during the
flow test and is consistent with a negative value
of the skin factor (-5.583) as a typical fracture-
type geothermal system.

9) Steam from the well MT-2 has a very low content
of NCG (0.18 - 0.59 vol% or 0.43 - 1.83 wt%). The
H.S, CO; and residual gas in NCG varies between
0.41 - 0.89 ppm, 3.74 - 15.58 ppm and 0 - 0.07
ppm, respectively. A low gas content indicates
that the steam is not corrosive.

6) A stable output for 1, 6, 12, 24, 60 and 300
months of production can be estimated with a
draw down analysis. The analysis also provided
information for the life time of the MT-2 well.

7) The hole has decreased in depth by 2 m 68 days
after the completion of the drilling. The MT-2
well 1s unstable and should be maintained to a
high temperature using a P-T Kuster tool at least
every six months or when the well declines in
WHP.
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Kastiman SiTorus * Fahmi SuLISTYOHADI * Janes SIMANJUNTAK

3

PFEH MT-2 (&K 180.02 m) (3, 2001 F£4H2H»S TH 4 HETORMIcH/Z32DELT

D/2 4w EvIIcksdA4Y) 7 4 AFETHRBR R EICHK A .. MT-2 FHoR@EAERERT, BEEMN
[OF 5.5 barg O5HETTH 160 t/h THYH, Thizy—tvzhEE 80 %, HIOEA 0.5 bar & L
1GEDORERT 1.48 Mwe YT 2. CoOPIOETIE, AFEHESIT 163.0 CLLE (20.28~21.28
CoWMBIREE) OF T vy IV E—fRIKE cidiz & &K (2784.0~2785.3 kJ/kg) &1 5. YViHILOE
EMEEEZERET 2700, BHRBRF -0 Fo -5y Vgisitbhi,

SENCh i A2EHbO P-T 7 2% —#E, BIXOEH EHENENVET v 77 2 b OFER T, 3
fE 130~175 mTORER S SiTEL (182.40~192.30 °C) T & A2/RL 7. EEABOENIE 7 — 5 i
Pric ki, AEY — v oREREENES W (14.43 darcy-meters). T OEWVIRE, RKMHH O
2F V7705 —0H (5583 THDIELIKEKNTE2LITHS.

b MT-2 »SHEESI N BHAKE, FEEMY A 2D TOa v (0.18~0.59 vol% F 7 i
0.43~1.83 wt%). H.S, CO, Bk D IEEHEH R BE I Z NZEFNH 0.41~0.89 ppm, 3.74~15.58
ppm, 0~0.07 ppm TH 3. H-T, TOEKREAEZEILIKVHDTH 5.
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