Author:

Technical

Reviewer:

P1 Approval:

IMPORTANT NOTICE: A printed copy of this document may not be the version
currently in effect. The current afficial version is available via the Sandia

National Laboratories Nuclear Waste Management Online Documents web site.

CANWTA ATATIARTIAT T ATIMAD ATANRTLQ
DAINNLIIA INALIVINAL LADURNALVUVINILGD

CHEMICAL & DISPOSAL ROOM PROCESSES DEPARTMENT 6748
WASTE ISOLATION PILOT PLANT PROJECT

TOP-537

CALIBRATION, USE, AND MAINTENANCE OF
THE ASAP-2000 B.E.T. SURFACE AREA ANALYZER

Revision 0

Effective Date: l/b’é?é

Qb # 222

John W. Kelly

Print Slgnature
W. George Perkins Z‘-j /ﬂ MG &Qﬁ—w
Print Signature

Hans W. Papenguth
Print

QA Approval: 20AN N, PUKeER I $p0b.Y - pdem

Records

Oantar
AL Wy YR |

Approval:

Print

Slgnatu_}:

s & SA‘#%’DT’L)U \JKC

Dl’lnf atiira
111 j1- 18V Y QW

TOP 537
Revision 0
Page 1 of 4

)2/ 05 /o

Date

12/18 /45

Date

1248/45

Date

{2-18-93

Date

e e N

Tata
LAV



1.0

2.0

3.0

4.0

5.0

6.0

6.1

Calibration, Use, and Maintenance TOP 537
of the ASAP 2000 Revision 0
Page 2 of 4

REVISION HISTORY

This document replaces TOP-6119-03 draft 2, The only purpose for this revision is to comply with SNLA-
WIPP QA requirements.

PURPOSE

This procedure provides for the calibration, operation, maintenance of the ASAP 2000 BET Surface Area
Analyzer as part of the laboratory geochemistry research activities in support of the Waste Isolation Pilot Plant
(WIPP) Project.

SCOPE

This procedure is applicable only for the Micromeritics ASAP 2000,

This document is not meant to substitute for the manufacturer's instruction manuat for the ASAP 2000. The
user is responsible for reading and understanding the manual (see references),

SAFETY

This document does not address ES&H issues. Laboratory ES&H procedures described in the SOPs of the
laboratory in which the equipment is used shall be adhered to.

RESPONSIBILITIES

The Principal Investigator (PI), or designee, whose activities warrant the use of this procedure is responsible for
implementing the requiremenis of this procedure.

The Project Scientist (PS), or designee, is responsible for performing the calibrations and measurements
following the requirements of this procedure, documenting calibrations, and assuring that the latest revision of
this document is followed.

The Quality Assurance Manager (QA Manager) is responsible for monitoring the work to assure proper
implementation of the procedure and for assuring its continued effectiveness.

CONTROLS

Controls are established by written procedures or instructions prepared in accordance with QAP 5.3,
PREPARING, REVIEWING, AND APPROVING TECHNICAL OPERATING PROCEDURES (Revison 1,
effective date: 7/31/95) of the Sandia National Laboratories WIPP Quality Assurance Program. Proccdures are
issued in accordance with QAP 6.1, DOCUMENT CONTROL SYSTEM (Revision 1, effective date: 7/31/95)
of the Sandia National Laboratories WIPP Quality Assurance Program.

STANDARDS

Calibration will be verified using commercially obtained surface area standards that are traceable to NIST or
other nationally recognized standards. The lot numbers and expiration dates (if any) of the standards used shall
be recorded in the laboratory notebook.

The standards wiil not be used past the expiration date listed on the container by the manufacturer.
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FREQUENCY
The instrument will be recalibrated upon failure of a performance test.

The instrument's calibration shall be verified with performance tests immediately prior to and immediately afier
use. If a set of analyses are done, a performance test will done once every 3 analyses.

PERFORMANCE TEST CRITERIA

Performance tests will be done by measuring the surface area of an appropnate surface area standard. If the
difference between the surface area of the measurement and the known surface area of the standard is greater
than 5%, the instrument shall be recalibrated.

SAMPLE PREPARATION

Samples will be degassed as per instructions in section 2-4F of the operator's manual (see Appendix 1),
including a minimum degassing time of 3 hours, a visual inspection for condensation on the walls of the sample
tube, and use of the AUTO DEGAS CHECK feature to verify that degassing is complete.

The manual’s suggested degas temperature of 250°C, however, may alter the chemical and/or physical
properties of some samples. In this case, the maximum safe temperature will be used. If no information about
the effects of temperature on the surface area of the sample is known to exist, a temperature of 100°C for at
least ¥2 hours will be used. If a standard has specific instructions about the temperature and duration of
degassing, those instructions shall be followed.

GAS REQUIREMENTS

The minimum certified purity of helivm to be used is 99.995%. The minimum certified purity of nitrogen to be
used is 99.9%.

CALIBRATION

The instrument shall be recalibrated if it fails a performance test. The calibration of the manifold temperature
sensor, the zeroing of the pressure gauge, and the calibration of system volumes shall be performed as specified
in sections 2-4A, 2-4B, and 2-4C of the operator's manual {see pages 3 through 6 of Appendix 1).

CORRECTIVE ACTION

A performance test will be done immediately after calibration. If the instrument still fails, maintenance will be
done (see section 9.0). If, following maintenance, the instrument still fails its performance test, it shall be
tagged and placed out of service and the manufacturer (Micromeritics Instrument Corporation, Norcross, GA)
shall be contacted to initiate repair.

Failures of performance tests and the remedial action taken shall be documented on the analysis printout.
Failures of more than one performance test in a given day shall be documented in the appropriate scientific
notebook.

PROCEDURE: SURFACE AREA MEASUREMENT

The sample should be weighed and analyzed immediately after degassing,

Analyses will be performed as per instructions in the operator's manual. The instructions listed in section 2-4K
of the operator's manual (see pages 21 through 24 of Appendix 1) will suffice for standard BET analysis.

TOP537.00C
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An 1 (correlation coefficient) of 0.995 or greater is required for the analysis to be considered valid.

MAINTENANCE

Maintenance and troubleshooting will be performed on the instrament as instructed in the operator's manual
(see Appendix 2) with the following exception:

The Preventive Maintenance Schedule (table 9-2 in the operator's manual, see page 5 of Appendix 2) assumes
the instrument will be used daily. The particular instrument used in this lab will be used much less frequently.
Therefore, less frequent preventive maintenance is needed. A log of days used will be kept: After 20 days of
actual use, "every 30 days" preventative maintenance will be performed. After 200 days of actual use, "annual”
preventative maintenance will be performed.

QA RECORDS

The performance test results (including the lot numbers of the standards used), drying/degassing temperatures
and durations, the 12 (correlation coeflicient), and all sample analysis results will be recorded in the laboratory
notebook in accordance with Sandia National Laboratories WIPP Quality Assurance Program Procedure 20-2,
"PREPARING, REVIEWING, AND APPROVING SCIENTIFIC NOTEBCOKS* (Revision 1, effective date:
7/31/95). All printouts will be submitted to the SWCF.

REFERENCES

Micromeritics Instrument Corporation, 1993, ASAP 2000 Accelerated Surface Area and Porosimetry System
Operator's Manual, Micromeritics Instrument Corporation, Norcross, GA

QAP 5.3, PREPARING, REVIEWING, AND APPROVING TECHNICAL QPERATING PROCEDURES
{Revison 1, effective date: 7/31/95)

QAP 6.1, DOCUMENT CONTROL SYSTEM (Revision 1, effective date: 7/31/95)

QAP 20.2, PREPARING, REVIEWING, AND APPROVING SCIENTIFIC NOTEBOOKS (Revision 1,
effective date 7/31/95)
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ASAP 2000

INSTALLATION

APPENDIX 1

2-4. VERIFYING OPERATION

Installation of the ASAP 2000 system is now complete. It is important to perform a checkout pro-
cedure 10 verify proper operation. This procedure is designed to assist you in verifying that all
installation procedures were performed properly and that the ASAP 2000 is in proper working
order. If two analyzers are used, the procedure is designed to be performed (in its entirety) on
the first analyzer, and then on the second one. This procedure should be performed following
installation, and may be performed following any subsequent equipment repairs, replacements, or

relocation.

ASAP 2000 OPERATOR'S MANUAL  ANALYSIS  Paoge 1 of 24

The equipment and materials required for each procedure are listed in the following table.

Table 2-2, Procedures Required to Verify Operation

Procedure

Items Supplied by Micromeritics

Items Supplied by User

A, Calibrating Manifold
Temperature Sensor

B. Zeroing Pressure
Gauge

C. Calibrating System
Volumes

D. Cleaning and
Labeling Glassware

E. Weighing Sample

F. Degassing Sample

G. Unloading Sample
Following Degassing

H. Transferring Degassed
Sample to Analysis Port

None

Naone

None

Sample be

Filler rod

Sample tube brush

Stopper o seal frit for sample
tube

Sample tube rack

Sample data sheet (Appendix A)
Sample weighing support
Reference material

Sample wbe set
Degas heating mantle
Clip for degas heating mantles

None
Sample tube set

Isothermal jacket for sample
tube

Thermocouple gauge or
mercury thermometer

None

None

Drying oven

Ultrasonic cleaning unit

Alconox®

Rubber gloves or lint-
free ¢loth

Acetone

Safety glasses

Waste container

Balance (scale)
Pipe cleaners
Forceps

None

None

Nene
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Table 2-2. Procedures Required to Verify Operation (continued)

Procedure Items Supplied by Micromeritics Itemns Supplied by User
I. Installing Cold Trap 1.9 Liter Dewar Liquid nitrogen
Dewar Dewar stopperfinsulator (cold Safety glasses
trap) Insulating gloves
J. Installing Analysis Dewar 1.9 Liter Dewar Liquid nitrogen
Dewar stopper/insulator (analysis) Safety plasses
Dipstick (Dewar depth gauge) Insulating gloves
K. Performing Analysis None None
of Sample

The control module, video monitor, keyboard, printer, and Analysis Program must have been
installed as described earlier in this section of the manual.

NOTE

The steps must be followed exactly as specified. Read each step
carefully before attempting to complete it.
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A. CALIBRATING MANIFOLD TEMPERATURE SENSOR

The temperature sensor calibration may change due to aging of the sensor. Annual calibration is
recommended. Control of the system during this and the remaining procedures will be through
keyboard entries specified by the procedure. However, the siep-by-step procedure must be fol-
lowed exactly as specified. To calibrate the manifold temperature sensor:

1. Remove the four screws (two cach side) at the top of the analyzer. Then loosen the three
screws along the lower edge of the analyzer top panel. Remove loose shipping material. Lift
off the metal enclosure above the analysis valves to gain access to the manifold.

e

Figure 2-28. Removing Analyzer Top Panci

24 Jul 92 2-33



INSTALLATION ASAP 2000
APPENDIX 1 ASAP 2000 QPERATOR'S MANUAL  ANALYSIS  Page 4 of 24

2. Determine the temperature of the analysis manifold by inserting a calibrated standard device
(e.g., thermocouple gauge or mercury thermometer) into the hole in the side of the manifold
as shown in the following figure. Allow the temperature to stabilize.

A\

Figure 2-29. Determining Analysis Manifold Temperature

3.  With the Main Function Menu displayed on the video monitor screen, press E8l The Sta-
tus/Control Menu is displayed. Then press E8) . The Calibrate Manifold Temperature Sensor
screen is displayed.

Observe the Unit Number indicated on the video monitor, This number should be 1. If this
procedure is being used for operational verification of a second analyzer, press (8] on the
cursor control keypad, and then press . However, if this procedure is being used for

operational verification of either a single analyzer or the first in 2 dual-analyzer system, just

press (= .

Enter the manifold temperature indicated on the calibrated device inserted into the hole in
the manifold. Press 2] to store the new value. Then press (2] 16 return to the Main Function
Menu.

4, Remove the calibrated device, replace the metal enclosure, then replace analyzer top panel.
Insert four screws at top of analyzer and tighten those on the lower edge.

2.34 24 Jul 92
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B. ZEROING PRESSURE GAUGE

The status of the unit must be IDLE before this procedure can be performed. On krypton units,
make sure the molecular drag pump is ON. To zero the pressure gauge:

1. Set vacuum level to 10 pmHg (5 pumHg for krypton units) using the ANALYSIS VAC SET

switch. Press the 4 switches to increase the value or the — switches to decrease the value.
or krypton units, set the

2, With the Main Function Menu displayed on the video monitor, press IE8 ., The Status/Control
Menu is displayed. Then press EZ) . The Zero Pressure Gauge screen is displayed.

Observe the Unit Number indicated on the video monitor. This number should be 1. If this
procedure is being used for operational verification of a second analyzer, press [&] on the
cursor control keypad, and then press . If the analyzer was installed for krypton use,
you may choose to zero the 100¢ mmkg transducer only or both the 1000 mmHg and 10
mmHg rransducers. The selection is made at the Pressure gauge selection? prompt by press-
ing (8] on the cursor control keypad.

Press . Automatic zeroing occurs and the Status/Control Menu is displayed. When the
Status/Control Menu is displayed, press 2 to retumn 1o the Main Function Menu.

3. Set VAC Vacuum level to 25 pmHg (leave at 5 pmHg for krypton units) using the

ANALYSIS VAC SET switches. Press the + switches to increase the value or the —
switches to decrease the value,

24 Ju) 92 2-35
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C. CALIBRATING SYSTEM VOLUMES

This procedure must be completed after calibrating the manifold temperature sensor and zeroing
the pressure gauge. The status of the unit to be calibrated must be IDLE before beginning the
calibration. To calibrate system volume:

1. With the Main Function Menu displayed on the video monitor, press €8 |

2, The Stats/Control Menu is displayed. Press 8 . The Calibrate System Volumes screen is
displayed.

Observe the Unit Number indicated on the video monitor. This number should be 1, If this
procedure is being used for operational verification of a second analyzer, press (E] on the
cursor control keypad, and then press . However, if this procedure is being used for op-
erational verification of either a single analyzer or the first in a dual-analyzer system, just
press .

Press twice. Then press the (8] key on the cursor control keypad to select yes for cali-
brating system volumes. Press )

Open the door o the calibration chamber on the rear of the analyzer. Remove the chamber
cap by unscrewing it. Verify that the reference ball is in the chamber. If the reference ball is
not in the chamber, place it inside the chamber, replace the cap, close the door, and allow
10 minutes for thermal equilibration, If the reference ball was in the chamber, replace cap,
close the door, and proceed.

Press 1o start the automatic calibration process.

When the Remove reference volume... message is displayed, open the calibration chamber
door, remove the cap, remove the reference ball, replace the cap and close the chamber door.

Press to continue the automatic calibration process.

When the Replace reference volume... message is displayed, open the calibration chamber
door, replace the reference ball, and close the chamber door.

Press Automatic calibration will continue until complete.

Record the measured system volume and measured lower volume displayed on the video
mMOnitor screen.

Press 1o enter the measured system volume and the measured lower volume. The Sta-
tus/Control Menu is displayed. Then press [F2) to display the Main Function Menu.
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D. CLEANING AND LABELING GLASSWARE
In order to obtain accurate analysis results, the glassware (sample tube, filler rod, etc.) must be

rlaan Tha fallauAang ic resnmmandads
Litdll, A40C I0u0WINE 15 IRLOMIMCLIULA.

1. Tum on the drying oven to be used for heating the sample, and set the oven temperarure to
110°C.

2. Check the bowl of the ultrasonic cleaning unit to make sure that it is clean,

3. Using a ratio of 5 grams of Alconox (or equivalent) per 500 mL of warm water, fill bowl of
ultrasonic unit with encugh water 10 cover the entire sample tube and filler rod. Make sure
Alconox is dissolved before placing sample tube and filler rod into water. If too much Al-
conox is used, it may be difficult to rinse from the sample tube.

4. Fill the sample tube with warm water and place it in the bowl of the ultrasonic cleaning
unit. Place the filler rod in the bowl also. Tum on the ultrasonic cleaning unit for approxi-
mately 15 minutes.

5. Using either rubber gloves or a lint-free cloth (but not bare hands), remove the filler rod

Frrnms tha hart] Damacs tha asmeda fabha e tha Bueaassd
1V UIC LJUwl. REMOVE tid SIS LUW 1101 Ui OOWIL.

6. Clean the interior of the sample tube with the brush supplied with the ASAP 2000 system.

7. Rinse the sample tube and filler rod thoroughly with hot water Then rinse the sample tube
and filler rod with acetone, using a waste container to collect used acetone.

8. Dry the interior of the sample tube using nitrogen, under a vent hood, with a tubing exten-
sion long enough and small enough in diameter 1o fit inside the sample tube. Also dry the
filler rod.
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9. Stand the sample tube on a rack in the oven (or on the sample tube rack supplied with the
ASAP 2000 system) and place the filler rod in a basket or in the rack. Bake the sample tube
and filler rod for two hours.

10, Remove the sample tube from the oven and place a filler rod in each sample tube by hold-
ing the sample tube horizontally and sliding the filler rod into the sample tube slowly.

- ( 7Ny
A

Figure 2-30. Inserting Filler Rod into Sample Tube

11, Wipe a rubber stopper (or seal {rit, if used with 1/2-inch tubes) with a lint-free cloth and
place the stopper or seal frit into the opening in the sample tube. Label the sample tube and
stopper or seal frit for identification.

2-38 24 4u1 92



. INSTALLATION

ASAP 2000

E. WEIGHING SAMPLE AND TUBE SET AND SAMPLE

Since the analysis results are expressed in units of surface area per gram of sample, the true
weight of the sample must be known. This procedure is used to determine the weight of the sam-
ple before it is degassed. The procedure is as follows:

1. Fill out the top portion of a Sample Data Sheet (Appendix A) for the sample t0 be used as

follows:
SAMPLE NUMBER: 1 if during installation of the system; or the next consecu-
tive number if sample files already exist in the system.
SAMPFLE ID: Reference Material
SUBMITTER ID: N/A
OPERATORID: your name
REPORT TITLE: . Instaliation
SAMPLE WEIGHT: Enter the sample weight following degassing of sample

Fill out the DEGAS INFORMATION portion as follows:

DEGAS STATION: Leftor Right
TEMPERATURE: 200°C
TIME: 3 Hours

2. Place the sample weighing support on the balance for weighing sample. Tare balance and
allow it to stabilize at zero (0).

3. Place the sample tube set with stopper or seal {Tit onto sample weighing support. Record sta-
bilized weight on Sample Data Sheet as EMPTY SAMPLE TUBE WEIGHT. Remove sam-
ple weighing support and sample tube set from balance,

4. Place a sample weighing container onto the balance. Tare the balance and allow it to stabi-
lize at zero (0),

NOTE

Do not touch sample (reference matertal) with bare hands while
completing Step S. This could affect the accuracy of resuits.
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5. Add 10 1o 14 pellets (approximately 0.5 to 0.7 grams) of reference material to the weighing
container slowly, using forceps. Record weight of reference materia! on Sample Data Sheet
as SAMPLE WEIGHT (Before Degas).

NOTE

When remaoving filler rod from sample tube in Step 6, do not touch
filler rod with bare hands. Also, hold finger over sample tube opening
while rubber stopper or seal frit is removed. If some reference
material clings to the top 5 cm of the inside of the sample tube,
remove it using pipe cleaners.

6. Remove rubber stopper or seal frit and filler rod from sample tube. Pour reference material
from weighing container into sample tube using funnel.

7. Replace filler rod in sample tube, and insert rubber stopper or seal frit.

8. Weigh the sample tube/sample (reference material)/rod/stopper or seal frit combination and
record the weight on the Sample Data Sheet as SAMPLE PLUS SAMPLE TUBE WEIGHT
(Before Degas).

2-40 24 Jul 92
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F. DEGASSING SAMPLE

Most solid materials absorb moisture and other contaminants when exposed to the atmosphere.
The sample must be clean when analysis is performed. The sample is heated and placed under
vacuum to remove the moisture and other contaminants. This process is referred to as degassing
the sample. The procedure is as follows:

1. While holding the steel degas port plug, remove the connector nut and plug from the degas
port by tming the connector nut counterclock wise. :

Connector Nut

Figure 2-31. Removing Degas Port Plug

2. Place degas port connector nut, ferrule, and O-ring onto the sample tube set as shown in
in the following figure.
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Manifold Connector

/

3-Way Sample Connector,
. accepts 1/2-, 3/8-, and

e—""" 1l4in. Sampls Tubes

Seal Frit

Sample Tube O-ring

—
T . Ferrule

P
Filier Rod —m——
Connector Nut
‘,/

Sample Tube

/

Heating Mantle

Thermocouple

Figure 2-32. Preparing and Attaching Sample Tube to Degas Port
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3. Remove rubber stopper or seal frit from sample tube, and attach sample tube set to degas
port. Be sure to push the sample tube in to 2 full stop. Secure sample twbe set in place by

gliding eonnector nut, fermle, and O.-ring un tn deeas nort and tumine connector nut clnele.
TAHLE WVWIMNC WL M AWiibdyy RIS LSTAMLLE WS WY Wi PUVLL UG WLLMLLLLE WAL L l.ll-ll. L LR LT

wise. Tighten nut securely (by hand).

4. Piace heating mantle over bulb of sample tube set, and secure mantle in place with mantle
clip.

5. Insert heating mantle thermocouple plug into appropriate connector on the front of the

analyzer. Then insert heating mantle power plug into appropriate connector on the front of
the analyzer. Make sure that both plugs are inserted completely.

Thermocouple Plug

Power Plug

Figure 2-33. Antaching Heating Mantle to Sample Tube

6. Observe the degas portion of the analyzer control panel. Press the AUTO/MANUAL switch
down to place the degas system in AUTO (automatic) mode. The indicator on the left side
of the switch will be illuminated.

AUTO/MANUAL Switch
{Down Position)

A

e DEGAS
~—

' . ;-ANALYSIS -
ﬁ H F HMAHUAL VALVES ﬁ HLCATEN CONTRODL VACUUM
':l:\".l:‘gsll:s Vil uuw .'Z:m_., WP _ﬂ VACYURM q

wed Cala et BaB WYY MEWRAL BiOw  Radt CAR ll'T nmln‘

o Lis)w [aus)w) [ass )=

.—m-dn'rr-—. " [CN=8T3 r m et [ m oW 1)
cm « [80)= | [5E8]~

e

CawEl
wany

L}

n=6
o(Jal |
ufs

~J0

J{:

wag
_"r
——y

RNaALE wgATmg ENAMAT My

U B | ] 3

7
Ready Indicator

Figure 2-34. ASAP 2000 Analyzer Control Panel
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7. Set the degas vacuum level to 500 pmHg. The current setting is shown in the DEGAS
YACUUM SET indicator. To increase the setting, press the 4 switches. To decrease the set-

ting, press the — switches.

Y— YACUUL “
incroase + T Gaust
~] [ FaE |-
a \
. o 0 6] [15)
Current Setting— @@B ity
[ R ]
|
Deauase/
A J

Figure 2-35. Setting Degas Vacuum Level

8. Set the temperature for the degas pont to 250°C. The current temperature is shown in the

DEGAS TEMP SET indicator. To increase the temperature, press the 4 swiiches. To
decrease the temperature, press the — switches. Refer to the following figure,

9. Enable the heater for the degas port used by pressing the ENABLE switch down, The HEAT-

ING indicator on the ENABLE switch will be illuminated. The HEATING indicator next to
the ENABLE switch will flash when power is applied to the heater.

GAS I

\~ HEATER CONTROL ﬂ

LEFT MGHT
- - TELP - - TEMP Increase
I’ L"" _:;,' sc :,’ f‘;’ :7 sc [~
Heating Incficator
(1 M M T
L DG | W | IR0 oot seting
N oeg m . )
Enable Switch EHABLENHEATING ENADLE m.mmc\r\ Decrease
{Down Posih’on)..\ [&) o | Q o]
\ﬁ ) ﬁ
Y ____l
AL gl

Figure 2-36. Setting Temperature and Enabling Heater for Degas Port
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10. Press the LOAD switch as a preliminary to automatic sample degassing. The indicator on
the LOAD switch will be illuminated.-

Load Switch

\f—;ﬂ&zﬁ&? -
N

Port Switchas — FonTe—
k |.l! T uloll‘r
it V =:=_-=n
~J_ I ===
~(__—L_|
Begin Switch neo

e O
~—~—_ :

(1

Figure 2-37, Loading Sample and Selecting Degas Port for Automatic Degassing

11. Select the port containing the sample to be automatically degassed by pressing the LEFT
PORT or RIGHT PORT switch. The indicator on the switch will be illuminated.

12. Press the BEGIN switch to start the automatic degassing operation sclected (LOAD, in this
case). The indicators on the BEGIN switch will be illuminated to indicate that the LOAD
operation is activated.

13. Allow the sample to be automatically degassed for at least three hours after the READY in-
dicator is tumed on If desired, the degree to which the sample has been degassed may be
checked during this period as follows:

a. Press the AUTO DEGAS CHECK switch. The indicator on the switch will be illumi-
nated.

b. Press the appropriate switch (either LEFT PORT or RIGHT PORT) for the degas port
0 be checked. The indicator on the swiich will be illuminated.

C. Press the BEGIN switch to start the CHECK operation. The appropriate indicator on,
the switch (either left or right) will be illuminated.

d. Observe the DEGAS VACUUM GAUGE to see if there is an increase in the pressure
indicated. If so, moisture is still being released from the sample and further degassing
is required.

e. Wait for the READY indicator to illuminate or press BEGIN to resume degassing.
NOTE

If the DEGAS ERROR indicator is illuminated, refer to Table 9-1,
Chapter 9, for corrective action.
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G. UNLOADING SAMPLE FOLLOWING DEGASSING
Once sample degassing is complete, the sample tbe must be allowed to cool before it is han-

dled.

Also, the pressure in the degas port must be increased to a level just above atmospheric

pressure so that when the sample tube is removed, contaminants are not drawn into the sample

tube. To unload the sample tube:

1. Disable the heater for the appropriate degas port (either left or right) by pressing the LEFT
ENABLE switch or the RIGHT ENABLE switch. The switch will be in the UP position; the
indicator on the switch and the HEATING indicator will mm off.

2. Remove heating mantle clip and heating mantle from sample tube, and allow sample tube to
cool to room temperature (approximately 15 minutes).

3. Press the AUTO DEGAS UNLOAD switch, The indicator on the switch will be illuminated.

4. Press the appropriate switch (either LEFT PORT or RIGHT PORT) for the degas port to be
unloaded, The indicator on the switch will be illuminated.

5. Press the BEGIN switch to continue the UNLOAD operation. The indicators on the switch
will be illuminated indicating the operation is in process.

6. 'Wait unti] the READY indicator is tumed on. This indicates that the UNLOAD operation is
complete and that the degassed sample can be removed from the degas pont for analysis.

2-46 24 Jul 92
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H. TRANSFERRING DEGASSED SAMPLE TO ANALYSIS PORT

The sample tube must be removed from the degas port, weighed and then placed onto the analy-
sis port before the sample can be automatically analyzed.

NOTE

If the sample tube is not to be mounted to the analysis port
immediately, either leave it on the degas port or remove it and insert
the rubber stopper or seal frit into the sample tube opening,

1. While holding the sample tube, loosen the port connector nut, and remove sample tbe from
degas port. Stopper immediately. Remove connector nut, fernule, and O-ring from sample
tube stem.

2. Weigh sample tube set. Enter weight on Sample Data Sheet as SAMPLE PLUS SAMPLE

TUBE WEIGHT (After Degas). Copy EMPTY SAMPLE TUBE WEIGHT from previous
entry, Subtract EMPTY SAMPLE TUBE WEIGHT from SAMPLE PLUS SAMPLE TUBE

WEIGHT to determine weight of sample. Enter weight of sample on Sample Data Sheet as
SAMPLE WEIGHT.

3. Slide isothermal jacket down over sample tube stem until it touches sample tube bulb.

4. Place sample tube Dewar cover over sample tube stem just above isothermal jacket. Place
connector nut, ferrule, and O-ring onto sample tube stem. For straight wall mibes, attach the
sample tube clip. (See Figure 2-38.)

5. Anach sample tube to analysis port. Secure in place by screwing connector nut onto analysis
port connector, Hand tighten connector nut.
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Straight Wall Sample Tube

Q O-ring (size 010)
L) oving

&« Pon Filter

O-fing (size 014)

«— Isothermal Jacket

Sample Tube
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lip

Bulb Sample Tube

Connector Nut

=~ lsothermal
*Jacket

*~{._ Insuiated
Dewar Cover

Po Tube
™ Isothermal Jacket

~—=~_.Sample Tuhs
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Assembled View

&
Wini

Figure 2-38. Preparing and Attaching Sample Tube to Analysis Port
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. INSTALLING THE COLD TRAP DEWAR

1. Fill the cold trap Dewar with liquid nitrogen to about 5 cm (2 inches) from the top.

2. Hang the cold trap Dewar around the cold trap port as shown in the following illustration.

A" FL ] —F= 1

S =

A

Cold t
Trap
Dewar

Figure 2-39. Cold Trap Dewar Installation

3. Place the insulator/stopper over the Dewar flask opening as shown below.

Figure 240. Cold Trap Dewar Insulator/Stopper
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J. INSTALLING ANALYSIS DEWAR
1. Fill the analysis Dewar with liquid nitrogen to about 5 cm (2 inches) from the top.

2. Check the liquid nitrogen level with the dipstick as shown below. The liquid nitrogen level
is indicated by the frost mark on the dipstick.

e

Frozen Condensation
Indicates Liquid

/ Nitrogen Level

Figure 2-<41. Liquid Nitrogen Dipstick

3. Insert the analysis Dewar onto the elevator as shown in the following illustration.

mia
1

w,

T

\ 2
n ,.L__]; n E
Elevator/

Figure 2-42. Analysis Dewar Instatlation
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4. Lower the safety shicld.
NOTE

The safety shield should remain lowered at all times except when
loading a sample.

K. PERFORMING ANALYSIS OF SAMPLE

This procedure involves completing an analysis of the sample and providing printed results of

that analysis which can be compared to information supplied with the reference material. To per-

form an analysis:

1. With the MAIN FUNCTION MENU djsplaﬁl on the video monitor, press E3) . The Sample
Information Menu is displayed. Then press [E3 again. The Add Sample Information screen is
displayed.

Observe the sample number on the screen. It should be the same number entered on the
Sample Data Sheet as SAMPLE NUMBER, Press .

Enter the SAMPLE ID from the Sample Data Sheet using the alphanumeric keypad, and
press :

At the SUBMITTER ID prompt, just press [==] .

Enter the OPERATOR ID from the Sample Data Sheet, and press (=] .

Enter the REPORT TITLE from the Sample Data Sheet, and press (=] ,

Enter the SAMPLE WEIGHT (after Degas) from the Sample Data Sheet, and press .

Leave the TYPE OF DATA set to automatically collected.
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The screen should now look similar to the one shown below.

Page 22 of 24

(

3.3p1 ADD SAHPLE INFORHATION

Sanple numbert 1

Sanple ID:r Reference Materjal

Submitter ID:s

Operator ID: Brown

Report Titler Inatallation
Sample wte 1.509¢ ¢

Type ¢f data? autonatically collected

CPglnl

Figure 243, Add Sample Information Screen

Press Peo7) . The Add Sample - Run Conditions screen is displayed.

Press [P The Add Sample - Pressures screen is displayed.

Press (1) . The Number of surface area points? prompt is highlighted. Press {(8J on the

cursor control keypad three times to select a value of §.

Press . The Add Sample - Report Options screen is displayed.

Press (2} The Print analysis log? prompt is highlighted. Press (8] on the cursor control

keypad 1o change the value to no.

Press (F wwice, The Report BJH ads? prompt is highlighted. Press (& on the cursor control

keypad 10 change the value to no.

Press () . The Report BJH des? prompt is highlighted. Press (8] on the cursor control

keypad 1o change the value to no.

2-52
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The values in the fields should now match those shown on the following screen.

e ™
3,305 ADD BAMPLE = REFPORT OPTIOHG thgupl

Report options set nunber * Report IDe
Print anslyais log? no Plot isotherms? yes F4d to edit
Report sutf area? res F5 to edit Reaport aicropore? no F6 1o edit
Report BJH aas? no F7 to edit Report BJH dea? ho F8 to sdit
Print 259¢ BJH ads? neo Print 25990 BJH des? no
Print sunmacy? Yes

pN J

Figure 2-44. Add Sample - Report Options Screen

4. Press . The Sample Information Menu is displayed. Then press E2) to display the Main
Function Menu.

Ln

Press EZ). The Start Run screen is dispiayed.

Observe the Unit Number indicated on the video monitor. This number should be 1. If this
procedure is being used for operational verification of a second analyzer, press (8] on the
cursor control keypad, and then press (=], 1f this procedure is being used for operational
verification of either a single analyzer or the first in a dual-analyzer system, just press

Enter the Sample Number (from the Sample Data Sheet) using the alphanumeric keypad.

Press [PaP] | This starts the automatic analysis, which takes approximately 1 to 2 hours. The
Main Function Menu is displayed.

6. Lower the safety shield.

7. Press E8, The Status/Control Menu is displayed. Then press 10 monitor the analysis,
The Run Status/Control screen is displayed. '
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8. Remove the reports from the printer when the analysis is complete. Compare these results
with the information on the Product Bulletin (Part No. 004-16821-00) supplied with the refer-
ence material,

This completes the procedure for verifying operation. If the results obtained match the referenced
information within the specified limits, verification of proper system operation is complete. How-
ever, if the results do not match, refer to the Troubleshooting section of this manual. After comrec-
tive procedures in the Troubleshooting section have been performed, repeat the procedures for
verifying operation. If the desired results are not obtained, service 1o the system or operational
assistance may be required.
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MAINTENANCE AND SERVICE

9-1. INTRODUCTION

The ASAP 2000 system has been designed to provide efficient and continuous service. However,
in order to get the best results over the longest period of time, certain maintenance and service
procedures must be followed. Additionally, when operator problems are encountered, the appropri-
ate corrective action must be taken, This section contains information regarding operator prob-
lems and corrective action, along with maintenance and service procedures.

9-2. TROUBLESHOOTING

Most operational problems are caused by leaks (commonly around the sample tube O-ring at the

analysis port), sample weighing errors, use of too much LN; in the analysis Dewar at the start of
an analysis, and entry of incorrect system volume for analysis. Always check these first when ex-
pected analysis results are not obtained. Some common operational problems, which are not indi-

cated on the video monitor screen, and their respective causes and solutions are provided in

Table 9-1.

Table 9-1. Operational Problems Not Displayed on Monitor

WHAT HAPPENED

WHY

WHAT TO DO

LN, Dewar used for analy-
sis cannot be raised (or low-
ered).

Elevator which moves
Dewar stuck in up posi-
tion, down position, or
somewhere in between.

Check for possible obstruc-
tion to elevator movement.

Analyzer controls and indi-
caors not operating or ex-
traordinary values displayed.

. Ribbon cable which con-

nects analyzer and control
panel partially or com-
pletely disconnected.

. Check cable connection;

COITECt as necessary.

. Analyzer Power/Breaker

switch in OFF position.

. Place Power/Breaker

switch in ON position. If
switch retums 10 OFF posi-
tion, refer problem to ap-
propriate service personnel.

- Breaker(s) placed in OFF

(out) position,

. Check position of both

breakers on the analyzer
rear panel. If breaker is
out, push breaker in. If it
will not stay in, contact ap-
propriate service personnel.
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Table 9-1. Operational Problems Not Displayed on Monitor (canﬁnued)

WHAT HAPPENED

WHY

WHAT TO DO

Analyzer conirols and indi-
cators not operating or ex-

traordinary values
displayed. (continued)

. Electrical power to an-

alyzer tumed off.

. Check power cord connec-
" tions at both the analyzer

and the power source. If
power cord is connected
propenly, verify power at
power source,

. Internal fuse blown.

. Replace fuse. (See Replac-

ing Contrel Panel Fuse,
Section 9.)

Analysis vacuum pump gur-
gles continuously

. Sample mbe O-ring or fit-

ting loose.

. Tighten fitting. Replace

O-ring.

. Sample wbe cracked.

. Replace with new sample

tube or install steel plug.

. No sample tube loaded on

a selected port

. Install steel plug.

. Gas inlet valve open while

wammm wvalus Anan
Yabuulil Yalyhe Viadl

. Use manual mode control

erraan tn clace o i
SUILALL IV WUGY gad Lillt

valve.

Degas temperature display
shows three decimal points
(...) and any number.

Themocouple unplugged.

Plug thermocouple into cor-
rect connector.

Degas Error light illumi-
nated.

. O-ring seal at sample tube

fitting is loose or damaged.

. Tighten or inspect O-ring

for damage. Replace.

. Excessive sample outgas-

sing.

. Start degas again or pre-

treat sample in a drying
oven.

. Leak at filter fitting above

sample connector.

. Replace O-ring around fil-

ter.

. Leak at internal fitting.

. Tighten fitting slightly. Re-

place.

. Previously loaded samples

were evacuated slowly for
2 hours and did not reach
set point On vacuwm gauge,

. Reset vacuum gauge if nec-

essary. Restart samples.
Samples which are badly
contaminated may benefit
from evacuation in a
vacuum oven.

g-2
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Table 9-1. Operational Problems Not Displayed on Monitor (continued)

WHAT HAPPENED

WHY

WHAT TO DO

Degas Error light illumi-
nated. (continued)

6. System was unable to
admit backfill gas in 2
minutes to above atmo-
spheric pressure.

. Check gas regulator and

valves. Replace gas supply
if it is exhausted, Regu-
lator to be set at about 8 to
12 psig.

Vacuum gauge shows read-
ing above 20 pmHg, even
after extended pumping
through unrestricted valve
with analysis or degas ports
closed.

1. Vactum pump oil is low,
causing incffective evacua-
ton,

. Add or change vacuum

pump oil. Be sure to add
oil to proper level accord-
ing to sight glass.

2. Filter in port being used is

dirty.

2. Clean filter in port. (See

Cleaning Analyzer Port
Filter, Section 9.)

3. Leak in vacuum plumbing.

. Check and tighten all con-

nections in vacuum plumb-
ing, including cold traps.

4. Vacuum pump tumed off

mne II“‘\1“ nnnr‘
VI WPIUERW,

. Check pump power plug

LY |

vermem suwradmbe
and power SwilClL

5. The alumina in the oil
vapor trap is holding
moisture.

. Replace or dry the alumina,

6. Cold trap obstructed by
condensation,

. Clean the cold trap tube.

(See Cleaning Cold Trap

Tubes in this chapier.
Degas Load light will not 1. Degas system is complet- . Wait for Ready light to
come on when LOAD but- ing another task. turn on., :
ton pressed.
2, Degas system is in Manual . Set AUTO/MANUAL

. Mode.

switch to AUTO position,
then wait for Ready light
o turn on.

Control module display is
off or only some screen
text is visible.

1, Display has been wumed
off.

. Turn on display.

2. Display has been adjusted.

. Adjust brightness and con-

trast as necessary,

24 Jui 92
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Table 9-1. Operational Problems Not Displayed (continued)

WHAT HAPPENED

WHY

WHAT TO DO

Control module display is
off or only some screen
1exi is visible. (continued)

3. Power to monitor is off.

3. Make sure power cable is

plugged into power source
and monitor power switch
is on. Check control mod-
ule power 1o verify that
control module is on. If -
control module is off, tumn
it on.- ' '

Valves cannot be operated.

1. Circuit opened by circuit
breaker (analysis valves
and degas valves).

. Push in breaker buttorn. If

it will not stay in, contact
appropriate service person-

nel,

2. Intemal fuse blown. 2. Replace fuse. (See Re-
placing Valve Control
Fuse, Section 9.)

Some operational problems are indicated by messages on the video monitor screen. These mes-
sages are referred to as ERROR MESSAGES, and are provided by the system software. Infor-
mation concerning these messages is provided in Appendix B.

9-3. PREVENTIVE MAINTENANCE

The ASAP 2000 system has been designed to provide efficient and continuous service. However,
some disposable parts (e.g., filters, fuses, O-rings, plungers, etc,) are used in the system; and, the
fluid in the vacuum pumps loses its effectiveness over a period of time. Therefore, in order to

get the best results over a longer period of time, a conscientiously applied program of regular pre-
ventive maintenance can prove to be effective. The Preventive Maintenance Schedule and the Pre-
ventive Maintenance Checklist may serve as convenient aids to such a program.

Most equipment users are commonly assigned multiple duties and responsibilities; thus, preven-
tive maintenance is frequently either forgotten or irregularly scheduled. The Preventive Mainte-
nance Schedule (Table 9-2) can be used both as a convenient reminder and as a tool for
maintaining schedule regularity.

04 27 Jan 89
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Tabie 9-2. Preventive Maintenance Schedule

Maintenance Required ___Frequency
1. Replacing analyzer port filters. Every 30 days
2. Cleaning diskette drive. Every 30 days
3. Cleaning analyzer, As required
4. Testing analyzer for leaks. As required or every
6 months
5. Overhauling analyzer valves. As required
6. Replacing Vacuum pump exhaust filters. Annually*
7. Inspecting and changing vacuum pump fluid. Annually*

8. Lubricating molecular drag pump (krypton, chemi, and

micropore units only). Annually*
9. Calibrating manifold temperature sensor. Annually
10, Cleaning cold trap tubes, As required
11. Replacing alumina in oil vapor traps (if installed). As required

*Heavy use may require more frequent maintenance,

B. PREVENTIVE MAINTENANCE CHECKLIST

The following checklist can be used as a maintenance record and in determining if additional
accessories must be ordered. A blank checklist is included in Appendix A for your convenience.

12 Nov 82 35
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PREVENTIVE MAINTENANCE CHECKLIST

This Preveative Maintenance Checklist can be used as » muintenmce record (for task verification)

and in determining iff additional accessories must be ardered.

Instrurnent/System

Dute

Description of Task___

Cm;npleiﬂi

OrderingInformation

Qecaned snalyzer

Overhauled degas valves

Overbauled analvsis valves

Need 1o order valve housing
O-ring, P/N: 004-25471-00
Yes No

Need 1o order valve plunger,
PMN: 250-25267-00
Yes No

Need to order valve spring,
P/N: 250-25628-00
Yes No

HNeed w order valve scaty, re-
stricted, P/N: 240-25897-00
Yes No

Need 10 order valve cear, utme-
stricted, P/N: 240-25817-00

Yeo No
Need o order slze 010 sest
O-ring, P/N: 004-25466-00
Yes No

Need 10 order valve plunger,
P/N: 250-25267.00
Yes No

Need w order valve spring,
P/N: 250-25628-00
Yes No

Need 10 order Kel-F gasket,
P/N: 250-25608-00
Yes No

Figure 9-1. Preventive Maintenance Checklist (page 1)
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C. REPLACING ANALYZER PORT FILTER

Refer to the Preventive Maintenance Checklist in Appendix A for part numbers of components. A
2-micron filter is located in the analysis port (20-micron for krypton) and in each degas port of
the analyzer. (See Figure 9-2.) If a filter on a degas port is contaminated, the contaminant may
adsorb atmospheric gases when the port is not plugged (with either sample tube or steel plug), re-
sulting in extended degassing time for samples on that port. Likewise, a contaminated filter on
the analysis port may result in extended time for achieving a vacuum at that port. More im-

mrednamtlyy thha ma ot ane adomrh ar dassarh Aneinae analuycic affasting tha analucie wacnilie A
PU‘mllll]‘ uic COMAITinant llla! ﬂuaUlU Ul ULy uull‘»‘s ﬂ.llﬂ.lyb.ln, d.llWl.ulB i mlaljala LIS, I

contaminated filter on the analysis port may be detected by a leak test (if the contaminant outgas-
ses) or by a free space reading much lower than normal.

_ \O-n’ng

L] - %\ Filter

Wil =
Trap N \ .
Dewar
SampleTube Fitting
A
! S ————— . O-fing
T Filter

Cold
Trap
Bewar SampleTube Fitting

Figure 9-2, Analyzer Port Fiiter Location

To replace the filter:

~
&éc one wrench to remove the analysis port fitting in analyzers with a serial number\qf 347

and above (refer to Figure 9-2A). Use two wrenches to remove the analysis port fitting
analyzers with serial numbers below 347 (refer to Figure 9-2B).

NOTE

To avoid degassing problems, the filter and O-ring should be clean
and should not be iouched with bare hands.

2. Replace the filter and the O-ring. Carefully reassemble the sample tube fiting, filter, O-ring
and manifold connector, and tighten by hand. Then tighten with the two wrenches to prevent
leaks when evacuated.

23 Aprg3 97
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E. CLEANING THE ANALYZER

A clean cloth, dampened with isopropyl alcohol (TPA), a mild detergent or a 3% hydrogen perox-

ide solution may be used to clean the outside casing of the analyzer It is not necessary to re-
move any switches or screws while cleaning.

F. TESTING ANALYZER FOR LEAKS

This test is designed to isolate internal or external valve leaks. If the instrument passes this check
and leakage is still suspected, contact appmpriate service personnel.

If a leaky valve is discovered, attempt to cormect the problem by tightening the hot

no
49 oAty LdbAl, T VLAWY WA pUUVRNIL V) wmpaesiviaanal AW Az 5

ures 9-5 and 9-6). If this is mlsuccessful replace the valve plunger and pcrfozm th gam.
Contact appropriate service personnel if leak persists.

In the test procedure whenever you see the statement, Observe the leak rate, perform the follow-
ing steps:

Rotwoon aach toct it m
b T wiwil Wilb-id ‘w., ak

remove accumulated gas.
1. Note the reading on the analysis vacoum gauge.
2. Wait 10 minutes.

3. Note the reading again on the analysis vacuum gauge.

:Fn.

Subtract the first reading from the second one.

5. Divide the result by 10 to get the leak rate in pmHg/min.

9-8 19 Oct B9
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Perform the leak test as follows:

1.

L

10.

-
[

12

- WAL Ty Wiy dwilhh LGbhy e A1 Uil Abdh &t Wi Pl.l.ll-ly Aly 'vcuve

Close the outlet valves for the analyzer gas inlets (see Figure 5-3).

Bottle Shut-Ott
Valve

Botta Prassura

Figure 9-3. Gas Qutlet Valve

Ensure that plug is installed in sample port, Po tube is comectly installed, and calibration vol-
ume cap is correctly installed.

Allow manifold to evacuate to approximately 15 microns.
Close valves 3 through 6 and valves § through 11.

Allow manifold to evacuate for 15 minutes,

Close valves 1 and 2.

Observe the leak rate. This is the base leak rate for the system. If the leak rate exceeds 2
umHg/min, check fittings. If the leak rate is less than 2 umHg/min, proceed with Step 9.

Close valve 7 and open valve 2.

Remove plug from sample port.

Nhearva tha laal rata IF tha laalr eata nvhnndb '} Ilmunfmin rale 9 H

rate is less than 2 pmHg/min, proceed with Step 12.

Re-install plug in sample port.

24 Apr o2 99
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13.

14,

15,

16.

17.

33.
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Open valve 8 and allow pressure to equilibrate approximately 30 seconds.

Observe leak rate. If the leak rate exceeds 5 pmHg/min above the base leak rate, leak is in
the area of the calibration volume chamber. If the leak rate is less than § pmHg/min, pro-

ceed with Step 15.

Close valve 8.

Open valve 10 and allow pressure to equilibrate approximately 1 minute,

waLltels & e

Observe the leak rate. If the leak rate exceeds 2 umHg/min above the base leak rate, the Po
tube is leaking. If the leak rate is less than 2 pmHg/min, proceed with Step 18.

Close valve 10,

Remove Po tube.

anlr mata Tf tha laalr ceete swnonds Fy, U PR, T

uie u:ﬁn ¥ xceeds 2 pmHg/min above the base leak rate, valve
ess than 2 pmHg/min, proceed with Step 21,

@
:
=
5
&
BRE
d
I'JI

. Re-install Po tube,
. Open valves 1, 7, 10 and 11.
. Allow manifold to evacuate to approximately 15 pmHg,

. Close valves 1, 2, 10 and 11.

. Open the nitrogen gas regulator outlet valve to pressurize valve 6.

| - =mta YL oL . |

. Observe the leak rate. If the leak rate exceeds 2 umngfmm above the basc leak rate, valve

6 is leaking. If the leak rate is less than 2 pumHg/min, proceed with Step 27,

. Open the analysis gas regulator outlet valve to pressurize valves 4 and 5.

. Observe the leak rate. If the leak rate is greater than 2 pmHg/min above the base leak rate, ‘

valve 4 or 5 is leaking. If the leak rate is less than 2 pmHg/min, proceed with Step 29,
Open the helium gas regulator outlet valve to pressurize valve 3.

Observe the leak rate. If the leak rate is greater than 2 pmHg/min above the base leak rate,
valve 3 is leaking. If the leak rate is less than 2 pmHg/min, proceed with Step 31,

. Remove ihe Po tbe.

Observe the leak rate. If the leak rate exceeds 2 umHg/min above the base leak raté, valve
11 is leaking. If the leak rate is less than 2 pmHg/min, proceed with Step 33.

Re-install the Po tube.

9-10
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34. Open valves 1 and 2,
35. Allow manifold to evacuate to approximately 15 pm.
36. Close valves 1, 2, and 7.

37. Open valve 3 for approximately 5 seconds.

ad
oo

. Observe the leak rate. If leak rate exceeds 2 pmHg/min above the base leak rate, valve 7 is
leaking. If leak rate is less than 2 pmHg/min, proceed with Step 39.

39. Open valves 3, 7, and 8.

40. Pressurize manifold to approximately 800 mmHg,.

41. Close valves 3 and 8,

42. Open valves 1 and 2.

43. Allow manifold to evacuate 10 approximately 15 pmHpg,
44. Close valves 1, 2, and 7.

45. Observe the leak rate. If the leak rate exceeds 2 pmHg/min above the base leak rate, valve
8 is leaking. If the leak rate is less than 2 pmHg/min, the system passes the leak che _k

18 Oct 89 8-11
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G. OVERHAULING ANALYZER VALVES

Refer to the Preventive Maintenance Checklist in Appendix A for part numbers of components.
Two types of valves are used in the ASAP 2000 analyzer. One type is used on the analysis mani-
fold, and the other type is used on the degas manifold. The only difference between the valves is
the types of coils and housing used. Occasionally, due i wear, some internal valve components
must be replaced for the valve to operate properly. The procedure for repairing the valves is as
follows:

Degas Valves

1. Remove the three screws which fasten the top panel at the upper rear of the analyzer. (See
Figure 9-4,) Then remove the four screws (two on each side) at the top of the analyzer. Lift
the top panel from the analyzer.

2. Locate the valve to bé repaired on the degas manifold.

3. Remove the nut (and washer if included) at the top of the valve. Lift the coil housing from
the valve.

Figure 9-4. Removing Analyzer Top Panel

8-12 21 Feb 92



ASAP 2000 MAINTENANCE AND SERVICE
APPENDIX 2 ASAP 2000 OPERATOR'S MANUAL ~ MAINTENRE  Poge. 13 of 24

/It
@ o .__/____.lsher
-] = QW

/ing

/ g

Alternate Coil % o

é e Seat
e

Figure 9-5. Repairing Analyzer Valves (DagManifold)

4. Place the spanner wrench supplied with the system over fiewve housing such that the pins
of the wrench fit into the two slots in the valve housing. Bmeve the valve housing by tum-
ing counterclockwise,

5. Examine the condition of the valve components. Most of #emoblems associated with valve
failure can be attributed to the spring and plunger. Occaskmll, the seat is damaged. Re-
place the worn or damaged components.

6. Reassemble the valve as follows:

a. Center the O-ring (size 010) inside the opening in themmifold.
b. Place the seat in the manifold.

¢. Place the O-ring (size 018) above and around the sem

d. Place the plunger inside the seat.

e. Place the spring over the plunger.

f. Place the valve housing over the spring and plunges, sllecrew the housing into the
manifold. Tighten with the spanner wrench,

21 Feb 92 9-13
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Place the coil housing over the valve housing. Install nut (and washer if included). Hand-
tighten the nut (it is not necessary 10 use a wrench).

Analysis Valves

1.

th

Remove the three screws which fasten the top panel at the upper rear of the analyzer, (See
Figure 94.) Then remove the four screws (two on each side) at the top of the analyzer. Lift
the top panel from the analyzer.

Locate the valve 10 be repaired on the analysis manifold.

Remove the nut at the top of the valve. Lift the coil housing from the valve.

—
TTe— g Retainer
&

. Housing

4-/
Kel F Gasket

Figure 9-6. Repairing Analyzer Valves (Analysis Manifold)

Remove the 6 screws holding the retainer. Lift the retainer and housing away from the mani-
fold. Discard the Kel-F gasket.,

Fv mna tha ndifinm Af tha valuva ~Aammanante Mnaet A€ tha nmbhblame nooanintad writh valen
I-M\ﬂ-ull.ll\v Hiw wlluluul.l Ul [ ) L~ 'va Wlut}\.ﬂl\ollm. AVAUIOL UL Ll lUU‘.‘lllla assvelaieAl wWilll Ydlvyi

failure can be atributed 1o the spring and plunger. Occasionally, the seat is damaged. Re-
place the womn or damaged components.

g4

21 Feb 92
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6. Reassemble the valve as follows:
a. Place a new Kel-F gasket on the manifold,
b. Place the plunger in the manifold.
¢. Place the spring over the plunger.
d. Place the valve housing onto the manifold, taking care to center the Kel-F gaskec.

e. Place the retainer around the housing and tighten the 6 screws evenly.

7 Place the coil housine over the valve housing,
- e MW WL AA ..lvuun‘b Tl F Wk RAAWS ¥ VAT W ‘va“lp-

essary to use a wrench).

Install nut, Hand tighten the nut {it is not nec
instal: nut, Han ¢ nut {18 not

- Hbl dd uw’

8. Replace the top panel (refer 1o Figure 9-4).

18 Oct 89 9-15
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H. REPLACING VACUUM PUMP EXHAUST FILTER

Refer to the Preventive Maintenance Checklist in Appendix A for the part number of the filter,
The gases used by the ASAP 2000 are exhausted by the vacuum pumps. Since no exhaust line is
connected, an exhaust filter is used on the exhaust port of each vacuum pump. The filter mini-
mizes the release of oil vapor. To replace the filter:

1. Loosen (but do not remove) the screws along the lower edge of the analyzer rear panel.
Then remove the screws along the upper edge of the rear panel. Remove the panel by pull-
“ing the upper edge away from the analyzer then upward.

2. Loosen the wing nut of the vacuum clamp at the vacuum pump exhaust port. Swing the
clamp fastening screw away from the exhaust port, and open the clamp to remove it from
the port.

Figure 9-7. Replacing Vacuum Pump Exhaust Filter

d exhaust filter from the exhan port and discard it. Install a new filter on the
and

nnch the filter aecainst the O-ring
e gainst the (-nng,

‘-O

4. Open the clamp and place it around the flange of the exhaust port and the flange of the
exhaust filter. Swing the clamp fastening screw toward the exhaust port until it fits into the
slot in the other half of the clamp. Tighten the wing nut

S.  Mount the analyzer rear panel so that the slots along the lower edge of the panel are aligned
with the fastening screws on the analyzer. Insert the screws along the upper edge of the
rear panel. Tighten the screws along the lower edge of the panel.

9-16 24 Jut 92
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I. INSPECTING AND CHANGING VACUUM PUMP FLUID

Refer to the Preventive Maintenance Checklist in Appendix A for part numbers of components
and fluid. Annually or when the efficiency of the vacuum pump declines (requiring more time to
reach vacuum levels), the fluid in the vacuum pump should be changed. The fluid can be in-
spected to determine if a change is necessary.

- .l'

Inspecting Fiuid
1. Rotate the analyzer so that access to the rear panel is convenient.

oerati .-.... st Avaia -,h'e ah wit in ogn-.c

2. With the vacuum pump “pc Open ¢ arain v
small amount of fluid to drain to a container,

DL anAd allrigr o
=0 alld alivyy a

3. Inspect the fluid in the container. Fluid which is in good condition is clean, honey-colored,

and transparent. If the color of the fluid is darkened, the fluid should be changed. Compare

it to fresh fluid.

indiratnr
Hpte Tt

Oil Level
Indicator
Window

Figure 9-8. Vacuum Pump Drain Valve
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Changing Fluid:

When it has been determined that the vacuum pump fluid should be changed, the fluid should be
changed as follows:

NOTE

Always drain the vacuum pump while the pump is warm and
switched off.

Place the analyzer ON/OFF switch in the OFF position,

2. Loosen (but do not remove) the screws along the lower edge of the rear panel. Then remove
the screws along the upper edge of the rear panel. Remove the panel by pulling the upper
edge away from the analyzer then upward.

3. With the vacuum pump warm but not operating, remove the oil-fill plug, and open the drain
valve, Allow the fluid to drain into a suitable container.

4. When the flow of fluid slows, close the drain valve.

5. Partially fill the pump with fresh fluid while observing the oil level indicator. The correct
level is midway between the two indicator lines. Check the washer or Q-ring used at the oil-
filling port; replace if necessary. Replace the oil-fill plug.

6. Mount the analyzer rear panel so that the slots along the lower edge of the panel are aligned
with the fastening screws on the analyzer. Insent the screws along the upper edge of the rear
panel. Tighten the screws along the lower edge of the panel.

7. Place the analyzer ON/OFF switch in the ON position. A few hours (or ovemight) will be
required for air and moisture to be eliminated from the fresh fluid and for efficient vacuum
operations,

NOTE
Badly contaminated fluid will require flushing of the pump one or
two times with fresh fluid in order to wash out the contamination,
9-18 24 Jul 92
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J. LUBRICATING MOLECULAR DRAG PUMP (Krypton Unit Only)

The molecular drag pump should be lubricated afier 5000 hours (7 months) of continuous opera-
tion at 25°C. This will depend on whether the pump is tumed off when not required. A syringe
filled with lubricant is provided with the instrument accessones. Follow the instructions provided

with the pump.

The timer, located on the MOLECULAR DRAG PUMP switch, contains an indicator that moves

(315 tha erala chn nf Wha + ranrhoo &NV hn T tha and oot eha
had LT a’wb Ullu"uls llUl.ll.} Ul uob "ll‘ull lt A R-D SV llUula. luullww i Pumy ﬂ‘.lu 1COUL WD

timer as follows:

1. Remove the cover and reverse it. This places the indicator downscale again.

Figure 9-9. Removing Cover from Pump Timer

2. If necessary, slide the scale up or down so that the indicator aligns with the zero on the

scale,
2.
J 2 l
Y
Figure 9-10. Resetting the Timer Scale
18 Jan 91
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3. Snap the cover back into place.

K. CALIBRATING MANIFOLD TEMPERATURE SENSOR

Refer 1o Calibrating Manifold Temperature Sensor in Chapter 2 for instructions.

Figure 9-11. Replacing Pump Timer Cover

L. CLEANING COLD TRAP TUBES

Oil vapor from the vacuum pumps will accumulate in the cold trap. Clean the tubes as follows:

1. Tum off the instrument,

2. Remove the vent thumbscrews, then the glass mbes

3. Rinse each tube with acetone and dry.

4, Reinstall the vent thumbscrews and glass tubes.

5. Tum on the instrument.

9-20 24 Jan 92
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M. REPLACING THE ALUMINA IN THE OIL VAPOR TRAPS (it Installed)

The activated alumina used in the oil vapor traps becomes saturated during use. The alumina
should be replaced if any of the following cenditions occur:

* The alumina has been used for a 3-month period
* Qil has accumulated in the cold trap
« Most of the alumina pellets are no longer white

NOTE

When you replace the alumina, you should also change the vacuum
pump oil.

To replace the alumina:

1. Place the analyzer ON/OFF swiich in the OFF position.

2. Loosen (but do not remove) the screws along the lower edge of the rear panel. Then remove
the screws along the upper edge of the rear panel. Remove the panel by pulling the upper
edge away from the analyzer then upward.

3. Prepare fresh alumina as described in Preparing Oil Vapor Traps in Chapter 2.

4. TRemove the vent thumbscrews on the cold traps to allow air into the vacuurn hoses.

5. Remove the traps by opening both vacuum clamps and separating the trap from the vacuum
pump and hose connections.

6. Remove one end fitting from each trap body.

7. Remove the used alumina from the trap body.

12 Nov 82 9-21
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Hose
Hoss Fitting
Genteting Ring —————
ciarp — &
Qil Vapor Trap (optional)

Clamp ———— @"

Centering Ring —————— &

Intaka Port

Figure 9-12. Removing the Qil Vapor Trap

8. If the trap body interior appears oily or dimy, it should be washed with isopropyl alcohol or
ethyl alcohol and thoroughly dried.

9. Pour the new activated alumina pellets into each trap until they are-level with the top of the
trap body.

@——— Fill Lovel

Figure 9-13. Adding Activated Alumina to Trap
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10. Screw the end fittings back onto the trap bodies.

11. Replace the traps on the vacuum pumps.
12. Reinstall the cold trap vent thumbscrews and the rear panel.

13. Place the analyzer ON/OFF swiich in the ON position.

12 Nov 92 9-23
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9-4. REPLACING FUSES
A. REPLACING CONTROL PANEL FUSE

A type 3AG, 2 Amp fuse is used to protect the control panel circuitry, If this fuse must be re-
placed, it must be replaced with a fuse of the same type and rating. To replace the fuse;

1. Loosen (but do not remove) the screws along the lower edge of the analyzer rear panel.
Then remove the screws along the upper edge of the rear panel. Remove the panel by pull-
ing the upper edge away from the analyzer then upward.

2. Locate the control panel fuse on the degas control board. Remove the blown fuse and insert
2 néw one,

Control
Panel ———ta— 1
Fuse

ug]

CII

Figure 9-14. Location of Control Panel Fuse

3. Mount the analyzer rear panel so that the slots along the lower edge of the panel are aligned
with the fastening screws on the ‘analyzer. Insert the screws along the upper edge of the
rear panel. Tighten the screws along the lower edge of the panel.

9-24 12 Nov 92



