Operating the SRI Mudlogger GC configuration

The SRI Mudlogger GC is avalil-
able on the 8610C chassis for
benchtop operation.

It is also available in a rack-mount
version which fits in a standard
19inch rack. The height of the
rack-mount chassis is eight units
(14 inches).

The GC is equipped with a column
oven, a valve oven and two identi-
cal FID ( flame ionization detector )
detectors with identical amplifiers.
One FID is used to detect the spe-
ciated hydrocarbons ( methane,
ethane, propane, butanes, pen-
tanes and hexanes and heavier ).
Analysis time is 1 minute for C1
through C5

The other identical FID is used to
measure the total hydrocarbons

( totalgas ) continuously and con-
stantly.
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Operating the SRI Mudlogger GC configuration

The Speciation and TotalGas FID
detectors are mounted on the right
side of the column oven.
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The two FID detectors are con-
nected to two identical amplifiers.
The speciation FID amplifier
(channel 1) is normally operated
on low or medium gain.

The TotalGas FID ( CHANNEL 2 )
is normally operated on medium
gain, but may be operated on low
or high also depending on whether
the totalgas is unusually high or
low.

The valve oven is located on the
left side of the column oven. An
electrically operated Valco 10port
Gas Sampling Valve is mounted in
the valve oven which is typically
heated to 60C. The valve is used
to inject the gas sample for speci-
ation and also to backflush the col-
umn after the pentanes have
eluted.
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Operating the SRI Mudlogger GC configuration

The sample is connected to the
inlet fitting on the valve oven

( 1/8inch Swagelok ). The sample
must be free of particulates to
avoid clogging the tubing inside.
A 20 micron frit or filter is required.

It is a good idea to supply the sam-
ple to the GC through a manifold
such as the one shown at right.
One toggle valve turns the sample
off and on while the other toggle
valve can be opened to bleed the
sample through to the GC quickly.
Since the total flow to the GC is
about 10 milliliters per minute, the
volume of tubing prior to the GC
can be important.

A needle valve on the front of the
valve oven adjusts the flow of
sample gas to the TotalGas FID.

The flow must be adjusted to ap-
proximately .5 milliliters per min-
ute. This correlates to a reading of
1000 millivolts on medium gain
when the sample is 100% meth-
ane.
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Operating the SRI Mudlogger GC configuration

The sample must be supplied to
the GC under a constant pressure

(typically 10 psi).

$200
pressure
regulator

A good quality pressure regulator
IS important because if the pres-
sure changes the TotalGas calibra-
tion will change also.

The Speciated results are not af- _ -
fected by pressure changes, just : $100

the TotalGas results. pressure
regulator

A map showing the plumbing is af-
fixed to the top of the valve oven.

[TER——
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Operating the SRI Mudlogger GC configuration

The TotalGas flow is connected to
the TotalGas FID with approxi-
mately 12 inches of .005” id
stainless steel tubing. The small
interior diameter is important to
minimize the delay time ( the time
it takes for the sample gas to move
from the inlet fitting to the detec-
tor ).

The TotalGas sample can be intro-
duced to the FID either through the
air supply connection or via the
FID flame jet. The jet inlet must be
capped off when connected via the
air supply.

Connection through the jet is the
standard way unless otherwise
specified by the customer ). Con-
necting via the jet results in better
linearity ( see the data comparison
on the next page ).

N\
g 4 This shows

the TotalGas
tubing con-
« nected (using
a tee fitting ) to
the air supply
of the FID

This shows
the Swagelok
cap fitting.

This shows
the TotalGas
tubing con-
nected to the
normal jet inlet

to the FID
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Operating the SRI Mudlogger GC configuration

Calibration - channel 2 / Total HC & . .
Methane con- o e P oo FID signal in
g njectes readheight esult otalH Cthrudir. ca HTH
firgrsagiréo 1.[10000  [24300 [15B4mas|noooo 1 24300 2430 staisie | ‘ millivolts
(1,10,50, 2 [tnooo0 [zms000 [ooooo [Doooo b 2a 80N 200 =r
and 300% 3[600000 [2380000 [Uowu (00000 1 2360000 4720 [Use
The 5 J| 41000000 [s140000 [DO000  [oodon [ #14.0000 g4 | Curent
_e . 5 [3000000 [40000000[00000  [00000 |1 40000000 13333 jieefhe'ght only
point curve at right [L0000 (00000 (00000 |ooooo [ rlc = :_LE" '”'t’at_ ; =)
shows the Total- [looo0 [Doooo  [oooon  [ooooo i S ——
H [~ Show list in descending order Avg. slope of curve: 1334
Gas response ( In m 2 l0.00oo0 0.0000 Last calibrated: M4 0.000 Yin_terce_pt: Ly
millivolts ) when the Linearity: 0,62
.. 420381 Mumber of levels: &
Sample IS Intro- 5D /relative SD of EFI;E ggg;‘laE
duced through the -
. 4] Formula:
air supply to the
FID. Because of it
: AREA
the non-linearity, a
quadratic curve —
was Used. Methane compohents
gas with concentra- 20017 Cov |
tions of 1%, 10%, ~ Logilog ° AMOUNT INJECTED S50 Close
50%, and100% — : -
were supplied to r
the GC Propane Calibration - channel 2 / Total HC =
was supplied for the Injscted  Areafheight W Result OF  TotaHCthruetcal
300% level. 1010000 [7Fo00 (15845135 |00000 1 7.7000 7.700 -
210000 [froooo [oooco [oodoo [ 77.0000 7.700 m
) 3.[s0o000  [4z60000 [DO000 00000 |1 425.0000 8.520 [ Use
This curve shows 4.[1000000 [10500000[00000  |o0000 |1 10500000 10500 | O Curert
the same gases in- 5.[3000000 [30850000[00000  [00000 |1 30550000 10.183 fThe'ght il
troduced throuah [ooooo [ooooo [ooooo [ooooo | Hisas
. g [ooooo  [ooooo  fo.oooo  o.oood |4 | 2 mrevious | .
the FlD Jet The [~ Shaw list in descending order Calibration statistics &J
Ilnearlty IS better 7.0.0000 0.0000 Loelealbisic by 0.00 Avg. slope of curve: 1019
through the jet so a <2128 ¥ intercept: 0.00
. . .. Linearity: 0.98
Stl’alght I|ne flt IS MNumber of levels: 5§
SDrelative SO of CF's: 1.3/15.1
used. e r;: 0.9987
Formula:
Itis IMPORTANT PR =0,0008<2+9,9243¢
that the needle
valve be adjusted so
that 100% methane
equals 1000mil- 15293
™ Logiog > AMOUNT INJECTED

livolts on medium
gain. If the signal is

higher then the linearity will be worse,
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Operating the SRI Mudlogger GC configuration

The column that is typically used
to speciate the sample is a 15
meter MXT 1 5micron film .53mm
capillary column.

A 2meter n-octane on Ressil-C
packed column is also commonly
specified. Both columns can be
used interchangeably on either
helium or hydrogen carrier gas.

Separation of ethane from meth-
ane may be slightly better on the
C8 column, but C6+ takes longer.

MXT chromatogram
C5 out by 1.0 minutes
C6+ in 1.5 minutes

g
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be heated to 150C while
the MXT can go to o
300C .

[a
The C8 column can only *
fla,
B

C8 chromatogram
C5 out by 1.0 minutes
C6+ in 2.0 minutes
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Operating the SRI Mudlogger GC configuration

Set the Channel 1 tem-
perature program to a
steady isothermal tem-
perature. 40C is ideal for
the MXT column, while
70C or higher is appropri-
ate for the C8 packed col- *
umn.

e

Channel 1 Tempera-
ture program holds
column oven at steady
v 40C for MXT column

: e or 70C for C8 column.

The Channel 1 Event ta-
ble rotates the Valco 10
port gas sampling valve
immediately at the begin-
ning of the analysis (.02
minutes ) and rotates it~ »
back at .9 minutes ( back- %
flush C6+). The valve i
timing is adjustable by the *
user. For example, if the

e
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Channel 1 Event Table
actuates valve

user wanted C5+ back-
flush instead of C6+, the
valve would be rotated
back to the Load position at .6
minutes instead of .9 minutes.

Typically the Channel 1 Postrun
screen is configured ( re-start run
Is checked ) so the speciation
analysis is automatically re-started
after a short delay ( in this case .1
minutes ). A new analysis is made
every minute or two depending on
the user’s time requirements.

-

b
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Channel 1 post-run actions

v Save file as: |EDE341.EHF| v Auto-increment

[ Or use list of flenames: Ligt

[ Saveresults [ Add toresults log: |EH'I.LEII3

[ Frintresulte | Update DDE link [ Save picture

Execute: |

v Festart run after; 1| minutes (0 times tatal [0 remaining]

[ Recalibrate at level I'I_ [ Save results file bo FTP site

[ Smoath first [ Save datafile ta FTP site
Ermail
[ Copy data to channel: |3_ & Mo

" On alam condition
" Always

[ &ddtao 30 display

o]

Cancel
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Operating the SRI Mudlogger GC configuration

The Results for the speciation
analysis appears in the View/
Results screen at the end of
the speciation analysis.

e T =
[

. . . 1" Results Lﬁ‘

Th e SpeCIatlon Resu ItS In CI UdeS Companent Retention Arga External | Units
the calibrated answer for each Eti‘?:? §£§ Eggggg ?§§§§§
R Propang A a 1 °/°
component detected in Channel 1. o i Do jom &
iCh 0.830 124277 05000 %
nCh 0.340 13.8688 05000 %
Ch+ 2071 11.9710 03000 %

7032324 £2.3000

Channel: Update Save.. Integration. .. | Format... |
W Reorsizzdzcche oot -
[¥ Undi | Channel 2 events @ J
i C:\peak335-64bit\TotalGasCalib.evt M
— Time Event

0.000 DATA MORMAL
0100 DATAZERD
0.200 DATA MORMAL
0.300 DATAZERD

To include the TotalGas result’ D400 DATANDRMAL
enter the event table shown at
right.

Add... | Change... | Femove | Describe.. |

Load... | Save... | Clear | Pririt |
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Operating the SRI Mudlogger GC configuration

As shown at right, the Total

) ) = . . Force signal
Gas signal is plotted on d  signalre 100,00 ayain e
channel 2. In this case the Fo¢esig- |~ tumnsto Signal back

nalto0.00 1000 ~ t01000again

sample was 100% methane
which resulted in a signal
level of 2000 millivolts. §

As instructed by the Event

table, at .1 minutes the sig- Channel 2 events I ECPTE
nal was forced to 0 miliivolts. C:\peak 395-54bi
At 2 . h . | Tirme: Event
t .2 minutes the signal returns to S S AT HORMAL
1000mv. 0.100 DATAZERD
0200 DATA MORMAL
0,300 DATAZERD
At .3 minutes the 0,400 DATA MORMAL
signal is forced to o =
zero again. R i
wm wm w
: & & o
At .4 minutes the E = =
. . (=] (=] (=]
signal is allowed to = -

return to 1000mv.

The effectis to
create a square
shaped peak

which can be cali-
brated just like any

other peak.

Square shaped peak
whose area is propor-
tional to the signal level
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Operating the SRI Mudlogger GC configuration

Create a component window for
the square shaped peak.

Use a different peak number from
any peak number which might be
used in channel 1. The screen at
right shows the peak number to be
21.

Set the radio button to shows
“Total of all Peaks”.

This insures that all

The peaks which might be de-
tected within the square shaped
peak are included in the total.

—

-

Component details

=

Peak number:

Peak name: | TotalG as

Start: 017 End: |0.34 Ewpected: |0.00

Internal standard: |0.000

Internal standard peak: (0 Ref peak: |0

I caze of multiple peaks

" Show each peak separately | | % Area

" Show first peak. anly
7 Show last peak only
" Show largest peak only
0

Shiow total of all peaks

Multiplization factar: |0.000

o]

Uitz |?‘=1

M eazure peak

" Height

Alarmg...

r Calculate area as
time-zlice

Cancel |

ﬂ

Calibration - channel 2 / TatalGas

Calibrate the square shaped
peak just like any other peak.
You can calibrate only at 100%
methane as shown at right, or
you can calibrate at multiple
levels ( 1%, 10% etc).

I

TotalGas 0.247 |Z] |

Injected  Arearheight i

1.[100.0000 |60F1.6740(0.0000 (00000 1
WO (00000  [0.0000  [o.0000 [

o000 [ooood  fo.0000  oodoo 1
[o.oooo [ooooo [ooooo ooooo
00000 [ooo0o  [ooooo  foodod i
00000 [ooooo  [ooooo  joodod i
[o.oooo [ooooo [ooooo ooooo

[~ Show list in descending order

7. |0.0000 0.0000

E375.26

AREA

Last calibrated: Tue Mow 01 14:23:48 0.000 Accept new 1

Result CF TotalGasCal.cal
E071.6740 E0.717 =
Usze
&+ Current

areasheight anly

1 previous
area also

2 previous
areas also

X Method...
Load...
Save...

Clear
Pririt

Copy to all ather
components -

=R

-302.58

.00
™ Log/Log

Copy

AMOUNT IMJECTED

o

[ __J__—L———“—__E_
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Operating the SRI Mudlogger GC configuration

The Channel 1 Results
screen shows the speciated
results.

The

Channel 2 results screen : e
shows the TotalGas results. - -
o || XL
E o
| Deral 2] o VS ER R [ |
Dottt o | e | coma| _om | T T T I ——— et
= ! i ! L1 = ==
l."iml
aalel | — - il
A I Wil i e | P
B Results Y
Humber | Component | Fletenlionl Areal External | Units
1 tethane 0.185 456.6278 70000 %
2 Ethane 0217 89.3407 90000 %
1 1 3 P 0.250 827330 147703 %
If you click the Integration button ||| & D3 19w oo %
H 5 nC4 - A
in the Channel 1 results screen §  ico)f Charnel 1integreton —
8 EE+l | ~Peak detecti it Spike channel| [~ M I
you can megre the channel 2 : =y { pa e
i — 1
data into the Channel 1 report. Baseine 108 E =l
(s v 2
(ol a
Area reiect:|1U.UUD [l 4
5 s
B e
Standard weight: |1 0oa Sample weight: |1 ooa
oK I Cancel |
Chanet [1 ST UREE SR e Fonet. |
¥ Recogrized peaks only . -
[¥ Undetected companents Clase | Calibrate... | Calibrate all... | Copy |
|
- Copy resultz log | Clear resultz log | Show results log | Add ta results Ingl
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Operating the SRI Mudlogger GC configuration

-

B " Results P
Mumber | Campaonent Retention Area External | Unitz
1 Methane 0.185 4566273 700000 %
The result 2 Ethane 0.217 89,3407 0000 X
i TolalGas 07z0 B LEAA0 _ To00000 %
from the 2 Propane 0.290 827380 147701 %
channel 2 4 iC4 0.429 19,4235 1.0000 %
5 nC4 0.479 22,8339 1.0000 %
now ap- 6 (3 0.830 124277 05000 %
pears in 7 nC5 0.940 13.9688 05000 %
] CE+ 2071 11.9710 03000 %
channel 1 3 E780.9054  197.0703
Results
screen.
Channel |1 - Update | Save... | Integration... | Format... |
[v Recognized peaks only g | T | SN | 5 |
|7 Llndetecteu:l I:Dmpljnents [k o aliorale. .. alibrate all... apy
alzo
Copy rezults log | Clear rezults log | Show results Iu:ug...| Add to results Iu:ug|
SRI Tech Support 310-214-5092
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Operating the SRI Mudlogger GC configuration

The TotalGas reading can be displayed
by the PeakSimple data system as ei-
ther a millivolt level strip chart or as a
large number in the middle of the screen
as shown at right.

To display the number instead of the
stripchart, navigate to the Details Box.
Click the Datalogger mode ON.

The millivolt signal from the TotalGas
FID can be multiplied by whatever num-
ber is inserted in the “Gain” box. This

Is useful if you want to display the Total-
Gas in “Units” or “percent”.

The TotalGas FID millivolt signal is not
perfectly linear however. This can be
corrected and compensated by using a
calibration curve.

To calibrate the TotalGas signal click the
“Use calibration from component” box
with the number 1. This calibration
curve linearizes the millivolt signal which
is displayed in numbers on the screen
To output a linearized millivolt analog
signal click the analog output channel
desired.

s PrakSimgle - LIAI[3415)

. F1fz83%e

Channel 2 details
Description: |31 ERE g

Default display limits

Ty

Max: [B4.000 v 1
-

Min (12600 my - 3
C oy

v Remote start

I Subtract baseling in channel: |1_

™ Owerlay data in channel: ,1_

Relative retention zhiftz are based at:|0.000  min

Unretained zolute time:|0.000  min

™ Reverse polarity

tultiply norm area % results by {1.0000

]

™ Absorbance mode

Cancel |

End time; {12.000  min

Cantrol by
' Temperature
" Preszure

" Gradient

Datalogger mode
v On

Offzet; |0.000
Gain: {0100

¥ Use calibration
from component;

.

Decimal places: |1
[-1 for autorangingl
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Operating the SRI Mudlogger GC configuration

= et et

Navigate to the Component Table
screen and Add a Component which
looks like the one shown at right.

Note that the Peak number is the num-
ber 1. This is the same number we en-
tered in the Details Box

on the previous page.

Component details f'5_<|

Pa=l ., nber:

Peak name: |TotalGas

Start; (0.00 End: {0.00 Expected; |0.00

Intemal standard: |0.000 Urits: |

Internal standard peak: |0 Ref peak: |0

Ih case of multiple peaks teazure peak

" Show each peak separately | | ™ Area
Show first peak. anly " Height
Show lagt peak only

~
~

&+ Show largest peak anly Alaims

~

Show total of all peaks

e . Calculate area az
ultiplication factor: |1.000 I time-slice

ak. | Cahicel |

Once the Component Details have been
entered, highlight the component in the
list by clicking on it.

Then click the Calibrate button below.

Chargn Resove | Cotume |

www.srigc.com




Operating the SRI Mudlogger GC configuration

Enter the calibration information in the
mini spreadsheet of the calibration
curve.

In this example:
A 2% methane gas mix resulted in a mil-
livolt reading of 600, so 600 was entered

in column 1 row 1.
2 was entered in column 2 row 1.

Calibration - channel 1 f TotalGas

Injected  Arealheight CF TotalGaz. cal

A 20% methane standard resulted in a 1. |500.0000 0.003 "
illivolt reading of 1200millivolt o oo
millivolt reading o millivolts . [ s s
lmT o Curmrent
. height onl
A 100% methane standard resulted in I | i
1800 millivolts. | | aea dso
[ | " 2 previous
™ Show list in descending order areas ako
The three point calibration curve was 200000 [00000  Lastcalbialed WedJunD 10:21:55 0.0
modeled using the multiple line segment 105.00 Method..
method. = ' ' —
Recalibration type E| ﬁ
Save..
" Single line thraugh origin (4] AREA Cloar
" Single line [Ax+B]
Frint
* Multiple line segments #
Copy to all other
" Parabalic [4x2+8) comparents
" Quadratic through origin [Ax2+Bx) 500 Copy
- a . . gl LN _ e X
uadratic [Ax2+Br+C) rh;‘n. —— Tlose |
" Power [&="E) = T
0OF, | Cancel |
The TotalGas now reads correctly on the
screen even though the millivolt re- i
sponse is not linear.
SRI Tech Support 310-214-5092 bace 16
age

www.srigc.com




Operating the SRI Mudlogger GC configuration

Most Mudlogger GCs are configured on
the Model 410 Rack Mount chassis
shown at right, but the procedure is the
same for Mudlogger GCs configured on
the 8610C or 8610V chassis.

Remove the screws holding the bottom
plate on the GC and tilt the GC on its
back to expose the inside.

The A/D board is mounted along the
right side of the GC.

SRI Tech Support 310-214-5092
www.srigc.com

Page 17




Operating the SRI Mudlogger GC configuration

The A/D board has orange screw termi-
nals which are labeled.

You will need two wires to connect the
linearized analog millivolt signal to an
external data system or strip chart re-
corder.

Connect one analog wire to the ground
terminal labeled GD.

Connect the other analog wire to the ter-
minal labeled Analog Out #2 ( if that is
the one you selected in the Details
screen ).

Route the analog wires out one of the
available holes in the right side of the
GC chassis and connect to your external
device.

SRI Tech Support 310-214-5092
www.srigc.com

Page 18




