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How To Use This Manual

“This manual is organized for optimum use as a reference guide. Tutorials
are included for those who prefer to follow a determined set of steps to
accomplish a task. The manual sections are arranged as follows:

Section 1 - Inf ion
‘This section I§'iv<:s important warnings and cautions that must be heeded when using the
LSC2000. Unit specifications are described in detail.

Included in this section are general considerations for system setup and maintenance of the
unit.

' - System In. tion
“This section details how to completely install an LSC 2000, as well as how to connect the
LSC 2000 to certain popular gas chromatographs and accessory modules.

- Micr
This section illustrates the physical qualities of the microprocessor's keypad and screens,
as well as outlining how to do a run, how to program the microprocessor to handle four
separate Methods and how to configure the system to acknowledge peripherals.

. ) . cati
The purpose of this section 1s to getail the normal operating procedures of the LSC 2000.

The procedures described are general and are offered as a guide for familiarizing the
operator with the unit.

Routine maintenance procedures necessary to the efficient and safe operation of the LSC
2000 are outlined in this section.

Potential problems with the umt itself and with results the unit produces are discussed in
this section. The electronic and pneumatic functions of the 2000 are covered.

Photographs, charts, and line drawings are included to enhance understanding of the
2000's gas flow paths, replaceable parts, etc.
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1.1
Warnings

SAFETY INFORMATION

The LSC 2000 meets Class 1 safety requirements.

= WARNING =
This instrument contains a heater. Touching the
heater while in operation could cause a burn. When
operating the LSC 2000, keep the trap heater door
closed. The heateris on and hot In the following
operating modes:

DESORB PREHEAT
DESORB
TRAP BAKE

The transfer line heater Is on whenever the line
heater set point Is above 30°C. :\When working near
this line, turn the unit off to prevent contact with the
hot line.

= WARNING =
Potentially lethal voltage exists inside this
instrument. The trap heater door and the panels must
be closed when the instrument is in operation.
ALWAYS UNPLUG THE UNIT FROM ITS POWER
SOURCE BEFORE SERVICING.

= WARNING =
This equipment generates, uses, and can radiate radio
frequency energy. IfitIs not installed and used in
accordance with the manual, it may cause
interference to radio communications. As temporarily
permitted by regulation it has not been tested for
compliance with the limits for Class A computing
devices pursuant to Subpart J of Part 15 of FCC rules,
which are deslgned to provide reasonable protection
against such interference. Operation of this
equipment in a residential area is likely to cause
interference In which case the user, at his own
expense, will be required to take whatever measures
may be required to correct the interference.
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SAFETY INFORMATION

1.2
Specifications

Furnace:

Traps:

Samplers;

Valving:

Tubing:

Electronic
Control:

Outputs:
Inputs:

Display:

Ambient to 400°C, rise rate approximately 200°C/min.

0.123" 1+ 0.002" OD x 12" long x 0.010" wall thickness
stainless steel standard. Optlonal traps include
0.125" 0.D. x 1.8 mm 1.D. x 12" long glass-lined
stainless steel, 0.125" O.D. x 1.8 mm I.D. x 18" long
glass or glass-lined stainless steel, U-shaped.

5 or 25ml sampler volume. All glass construction
using medium porosity glass frits. Includes manual
3-way valve for sample load/drain. Optional 5 or
25ml needle sparge sampler.

Motor-actuated 6-port valve contained in oven for
purge and desorb cycles, variable ambient to 300°C.
Solenoid-operated 2- and 3-port valves for purge, dry
purge, drain, bake and vent functions. Solenoid valves
are rated to 20 psi.

All sample lines are 1/16" glass-lined stainless steel
or fused silica (0.32mm or 0.53mm I.D.), heated,
variable ambient to 300°C. Sample flow pathway
fittings are gold-plated. The transfer line is
available in a 36", 48", or 60" length. Mount
temperature is ambient to 2002C.

CMOS 8 bit 6303 microprocessor with 32K ROM (Read
Only Memory) and 2K RAM (Random Access Memory).
Parameter entry is via a tactile response panel

Including a numeric keypad. -

Two second contact closure or contact opening,
available at the Start of Desorb and at the End of
Desorb.

Accepts contact closure, contact opening, or TTL input
to advance from Purge Ready to Purge and from Desorb
Ready to Desorb Preheat.

64 x 240 pixel dot graphics LCD screen.
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Serlal Interface:

Environment
Requirements:

Slze:

Welght:

Utilities:

SAFETY INFORMATION

RS232C serial communications port permits
parameter output. Baud rate variable 150 to 19200,
software selectable.

Operating temperature: 192t0 30°C

Storage temperature: -202to 60°C

Relative humidity: 10 to 90% with no
condensation.

Depth 14" (356mm), Width 11" (280mm),
Height 22-3/4" (578mm).

Net 40 Ibs., Shipping welght 50 Ibs.

Voltage: 120V £ 10%, 960W

Frequency: 500r60Hz + 1%

Purge gas: Ultra high purity (99.999%) helium or
nitrogen, 20 to 200psi. Hydrocarbon
content <0.5 ppm.
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- Unpacking the
System

2.2
Recommended
Operation

" RN PN IS PREEL A i ML e R I L B AR O Ft i I R T A

SYSTEM SETUP

Remove the accessory packages and the instrument
from the shipping container.

*** IMPORTANT ***
Carefully examine the instrument. If there is visible
damage to the instrument or to the accessories, notify
both the shipping carrier and Tekmar Company
immediately. Do not continue the installation until
directed to do so by a Tekmar Representative. Failure
to comply with these instructions may void your
warranty for components damaged in shipment. Do not
return any materials to Tekmar Company without prior
authorization.
Save all shipping materials until proper operation of
the instrument is verified.

*** ATTENTION ***
The LSC 2000 Is dellvered with a blank trap
Installed. This prevents the damage that would be
done to a packed trap if the unit was powered up with
no purge gas flow present. Replace the blank trap
with a packed trap before running a sample.

Tekmar Company strongly recommends that the LSC
2000 be kept on at all times (otherthan when it is
being serviced, during power fallure, etc.) for best
possible unit longevity and reliability.

Frequent power down and power up causes undue wear
and tear of the unit. Repeated expansion and
contraction of components as they are heated and
cooled compromises the integrity of the unit's parts.
This physical stress manifests ltself most often in

two ways. First, gas fittings are more likely to leak
(this Is particularly true of the ferrules that seal the
glass lines in the valve oven). Second, undue stress Is
put on the unit heaters each time they go from room
temperature to set temperature. This stress may
eventually cause deterioration of the heated lines.
Maintain the LSC 2000 at as constant a running state
as possible and it will provide years of reliable

service.
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2.3
General
Information

24
Site -
Preparation

2.5
Power
Requirements

The system setup and installation sections are
intended to be as thorough as possible. However,
certain items will vary depending upon the make and
model of the gas chromatograph and the data system
used. If in doubt on any point, please contact Tekmar
toll free at (800) 543-4461, in Ohio (800) 344-8569,
orin Canada call collect (513) 761-0633 for
assistance. When installation is not directed or
performed by Tekmar personnel, the operator must be
thoroughly familiar with the setup and installation
sections of this manual and all relevant sections of
the gas chromatograph manual before proceeding.

Place the Instrument on a sturdy, stable bench surface
immediately adjacent to the gas chromatograph. Be
sure that it Is located on the side closest to the
intended injection port. Allow sufficient space at the
rear of the instrument for easy access and ample air
circulation. Allow approximately 2 ft. of clearance to
the left of the instrument for easy access to the valve
oven during installation if the LSC 2000 is located to
the right of the GC.

The unit requires a 50 or 60 Hz single phase power
source at 120V + 10%. The maximum current draw is
8 amps and maximum power consumption is 960 watts
(when accessories are included). The AC power cord
Is terminated with a 3-prong straight blade plug and
requires a matching receptacle. The 3-prong plug Is a
safety feature. Do not circumvent its purpose by

using it with an inappropriate receptacle.

Make all pneumatic connections before the
instrument is powared up.




2.6
- Kit Box
Assembly
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Each LSC 2000 is accompanied with a kit box

SYSTEM SETUP

assembly which contains parts and tools needed to
install the unit. Check to be sure that all necessary
items are included before beginning installation. The

kit box should contain:

O Power cord, universal

O Tenax trap, 12", (#1)

O Tenax/Sllica gel trap, 12", (#2)

0 Fritted sparger, 5mi

0 3-port valve assembly

O Long nut, Valco, 1/16"

O Ferrule, Teflon, Valco, 1/16"

O Wago tool for thermocouple connector
O Hydrocarbon trap assembly

(3 Drain line assembly

O Purge line assembly

O Syringe, 5ml, w/luer connector

3 Syringe, 10!

O Screwdriver, Phillips head

3 Wrench, Allen

O Sample mount wrench

3 Union, brass, 1/8"

O Union, SS, Swagelok, 1/16"

O Ferrule, 0.5mm graphitized vespel (5)
3 Ferrule, 0.8mm graphitized vespel (5)
O Ferrule, 1/16" graphitized vespel  (5)
0 Fused silica tubing, 0.32mm I.D. x 5M
O Fused sllica tubing, 0.53mm I.D. x 5M

O Plug septa (2)

O Fuses (15 total)
3 1.0 amp, 250V (5)
O 8.0 amp, 250V (5)
0 2.0 amp, 250V (5)

O Cap nut, brass, Swagelok, 1/16"
O Ferrule, Teflon, Valco, 1/2" (2)
O Sample nut, Valco, 1/2"

#14-0298-039
#14-0083-003
#14-0084-003
#14-2337-024
#14-3128-000
#14-0242-016
#14-3097-016
#14-3046-035
#14-1362-000
#14-0234-002

- #14-2988-000

#14-0069-052
#14-0089-052
#14-2987-000
#14-0067-027
#14-3145-000
#12-0073-016
#14-0051-016
#14-1488-016
#14-2074-016
#14-2931-016
#14-0539-002
#14-2072-002
#14-0063-043

#14-0065-034
#14-3043-034
#14-0140-034
#14-2792-016
#14-3098-016
#14-3181-016

Six tools are necessary for installation of the 2000
that are not Included In the kit box. Make sure you

have them on hand.

O Open-end wrench, 7/16" @)
O Open-end wrench, 5/16" (2)
0O Open-end wrench, 1/4" (1)

0 Flathead screwdriver (1)
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2.7
Glassware
Installation

Eritted Disc Sparger |

Attach the sampler body at the bottom port of the
sampler mount. Slide the sampler all the way through
the nut and ferrule until it contacts the Inside lip of

the fitting, then back the sampler out approximately
1/16" . Tighten the fitting 1/4 turn past finger tight.
Slide the sample needle into the top of the mount until
the tip of the needle just touches the bottom of the
sampler. Tighten the stainless steel nut and teflon
ferrule into the top of the sampler mount to secure
the neeadle.

NOTE: Take care when tightening the fitting.
Ovaertightening will damage the teflon ferrule
and may cause a leak.

Slide the sample valve bracket assembly over the
front panel studs. Tighten the sampler needle into the
bottom part of the sample valve. Secure the valve
bracket with the two knurled nuts provided.

NOTE: If you need a part number for a component
shown here, please refer to the Flow Diagram

in Section 8.
Sample Valve _
Bracket /—Front. Panel
Sample Valve 1 L~ Drain Line
Female Luer Needle
Furge """ Bushing
Bulkhead H
Knurled
Purge (. Nu‘f..lr e
Line
——85.8. Nut &
Sampler Teflon Ferrule
Mount \
N—g.s. Nut &
Plug Vezpel Ferrule
Septa
°P N—s.5. Nut &
Sparger Teflon Ferrule
\ | —Noedle
|l——Frit
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- Glassware

Installation
(cont.)
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SYSTEM SETUP

Attach the purge line to the bulkhead union which is
immediately to the right of the sampler mount.

Carefully insert the septum on the other end of this

line into the glassware. It may be helpful to wet the
septum first to make Insertion easler. Attach the

drain line to the fitting labeled "Drain". Connect the
other end of this line to the port on the left side of

the sample valve. Leak check according to Section 3.3.

Needle Sparger

Needle sparger glassware Is installed.in the same
fashion as fritted disc glassware except that the ‘
sampler needle should be adjusted so that the needle

is as close to the bottom of the glassware as possible

without obstructing the orifice.

NOTE: Foranalyses that do not require the addition of
water, remove the sample needle before adding
the sample to the glassware. (This keeps the
sampler needle clean for applications where it
will actually be used). Remove the stainless
steel nut and teflon ferrule at the top of the
sample mount and replace them with a plug nut.

Sample Valve

Bracket Front Panel
Sample Valve Drain Line
Female Luer - Needle
Purge
Bulkhead .~/_ Bushing

o led
Purge 1M 5’3{"’ °
Line

5.5, Nut &

Sampler Teflon Ferrule
Mount for Plug Nut)
8.8 Nut &
Plug Vespel Ferrule
Septa i
P N—s.8. Nut &

Teflon Ferrule

Sparger \

|~— Needle

|| .—~—Needle Position

u

NOTE: Ifyou need a part number for a component
shown here, please refer to the Flow Diagram
in Section 8.
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SYSTEM INSTALLATION
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3.1
Purge Gas
Connection

3.2

Pneumatic
Interconnection
to the Gas
Chromatograph

B S L

SYSTEM INSTALLATION

NOTE: Complete all the pneumatic connections before
powering up the system.

The concentrator requires a high purity (99.999%,
hydrocarbon-tested, or better) helium or nitrogen (do
not use argon/methane) gas supply at 20-200 psi.
This is usually supplied via a tee union from the same
tank that supplies the GC carrler gas. Connect the
purge gas line to the hydrocarbon trap included in the
kit box assembly. Continue the Purge gas line from
the hydrocarbon trap to the fitting marked "Purge” at
the rear of the concentrator. Turn on the gas supply,
set the purge pressure on the front of the LSC 2000 to
20 psi, and do a leak check (See Section 3.3).

NQTE: It may be most convenient to leak check all
fittings simultaneously after installation Is
complete.

Carrier Gas

N o

- LSC

Helium or 2000
Nitrogen

HC, Trap

To Purge Bulkhead
On Rear Panel

Purge Gas Connections

Different chromatographs require different means of
connection. Installation instructions for specific gas
chromatographs are supplied with the cable interfaces
necessary to your particular system configuration. To
properly complete an installation, it is helpful to
understand exactly how the GC will operate with the
concentrator attached.




SYSTEM INSTALLATION

3.2

Pneumatic
Interconnection
to the Gas
Chromatograph
(cont.)

3.2.1
Connection of
the Heated
Transfer Line

10

When the GC is connected to a concentrator, the GC
continues to supply and control the carrier gas. Note
that the carrier gas supply is always independent of

the purge gas supply. (aﬁ
Desorb
Cut Line
Install Union T Heated
IsC Transfer
2000 Line

The carrier gas will be rerouted out of the GC to the
concentrator close to where it would normally enter
the body of the injection port. The carrier gas now
passes through the 6-port valve in the concentrator
and returns via the heated transfer line.

No controls are placed on the carrier gas during its
loop through the concentrator. Normal GC function Is
unimpaired by installation of a concentrator (except
when a Capillary Interface Is being used. See your
Capillary Interface Manual for further information).
The transfer line is either connected to the ling
entering the injection port where the carrier gas is
normally supplied (for packed and some wide-bore
capillary columns) or is passed through a capillary
interface and then directly into a capillary column.

CAUTION: This instrument contains glass-lined
tubing, which is extremely fragile. If the
tubing is bent, it will fracture. (Glass-lined
tubing can be identified by its blackened
appearance.)

Uncoil the line heater. Normally only one transfer line
Is Included with the LSC 2000, depending on how the
instrument was ordered.
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SYSTEM INSTALLATION
3.2.1 _
Connection of # PORT _
the Heated AN\
Transfer Line R
(cont.) / \
HEATED
TRANSFER \
HINE UNION
1/16" END
FUSED . OF UNION
SILICA INTERIOR_ OF GLASS-LINED
TUBING TUBING

YALVE OVEN

Pass a length of fused sllica tubing through the heated
transfer line. The internal diameter (1.D.) of the-fused
silica should be as small as possible without
restricting the carrier gas flow. For packed columns
use 0.53mm |.D., for 0.32mm and larger capillary
columns use 0.32mm, for all others use 0.20 mm,
Remove the left side panel by turning its four Phillips .
head screws 1/4 turn each. Slide the panel straight
back and then lift it out to the left, away from the

unit. Remove the furnace cover by turning the two
front panel screws, then sliding the cover forward and
out. Remove the valve oven cover by turning the two
Phillips head screws at the top of the oven 1/4 turn
with the long-handled screwdriver supplied in the Kit
Box and by unscrewing the two flathead screws at the
bottom of the valve cover. Locate the glass-lined
tubing coming out of the #5 port on the 6-port valve.
Install the 1/16" stainless steel Swagelok union to

the free end of the glass-lined tubing, being sure to
include a 1/16" graphitized vespel ferrule. Slide the
fused silica tubing (in the diameter appropriate to
your application) through the heated transfer line (on
the back of the unit) until it enters the valve oven.
Connect this fused silica tubing to the free end of the
union you have just installed, using another
graphite/vespel ferrule which matches the size of the
fused silica you have chosen. Leave the valve oven
cover off until all of the fittings have been leak
checked (See Section 3.3).

11
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3.2.2
Connection to
the GC Carrler
Gas Supply

3.2.3
Connection to
Packed
Column
Injection Ports

12
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If a column Is already installed in the GC, turn off the
oven and allow it to cool to room temperature. The
carrier gas supply will be interrupted during

installation so the column must be cool to avoid
damage. Determine which injection port will be
interfaced. Remove the covers around the injector to
expose the tubing which supplies the carrier gas. This
line must be opened either by disconnecting a union (if
present) or by cutting the tubing. If no unionis
present, or If the tubing from the injector to the union
exceeds a reasonable length, the cut should be made as
close as possible to the injector body, allowing
enough length to install a Swagelok union. Connect a
piece of 1/8" copper tubing to the line that was
originally connected to the injection port (i.e. the line
that Is supplying the carrier gas). Connect the other
end of this copper tubing to the bulkhead union on the
rear of the concentrator labeled "Desorb". Briefly turn
on the carrier gas and confirm the presence of flow at
the end of the heated transfer line. This can easily be
determined by holding the end of the line in a small
beaker of water. If there is flow, the installation is
correct to this point. If no flow exists, there is a

wrong connection, a large Ieak, or a broken line.
Carefully examine the installation until the problem

Is located.

NOTE: This section includes wide-bore capillary
columns Installed in packed column injectors
with adaptors.

Locate the stainless steel line entering the injection

port (See Section 3.2.2). Connect the heated transfer

line from the concentrator to this stainlass steel line.

Since the injection port line is metal, trim the tubing

back to minimize any unheated length. Using 1/16"

stainless steel ferrules, connect the tubing to a

stainless steel umon only, and connect this to the line

entering the injector. Since the heated transfer line

from the concentrator Is fused silica, use a

graphitized vespel ferrule. The transfer line should be

secured in a manner which removes all strain from the




3.2.3
Connection to
Packed
Column
Injection Ports
(cont.)

3.24
Connection to
Caplllary
Columns
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fused silica tubing. Carefully leak check all of the
fittings according to Section 3.3. ~

The fittings that should be checked include: The
carrier gas to the concentrator, the Desorb bulkhead
union, the transfer line to the 6-port valve, and the
transfer line to the injector. If the injection portis
equipped with a septum purge function, this must be
turned off or capped. If the septum purge Is active it
will act as a leak and will result.in a loss of

sensitivity on concentrator runs.

There is a variety of methods by which instaliation to
capillary columns may be accomplished.. If an
injection port is used, e.g. wide bore column with
adaptors in a packed injector, or a capillary Injector
operated with subambient temperature, refer to
Section 3.2.3. In some cases it: may be desirable to
connect the transfer line directly to the end of the
column. This connection should be made inside the
oven. Use a fused silica transfer line only. The line
should be of a size equal to or smaller than the 1L.D.
(internal diameter) of the column. Route the transfer
line through any convenient opening in the oven
(unused injection ports are suitable and handy, for
example) until the heater butts against the outside of
the oven. If no ready-made openings are available,
small holes can usually be drilled through the oven
insulation near the injectors or the detactors.
Connect the transfer line to the column using a zero
dead volume union. Make this connection as described
in Section 3.5. Anchor the transfer line with a clamp
to prevent the fused silica tubing from being broken
where it enters the oven.

Injector \ Dotoctor\j
\ G.C.
G.C. Flow
Controller
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3.25 NOTE: The Capillary Interface Is very sensitive to
Connection to proper installation. To ensure optimum
}he gaplllary functioning of the unit, the installation must
nieriace be performed carefully with strict attention to
detail. :

Locate the mounting bracket included in the accessory
box of the Capillary Interface. This bracketis
designed to match the mounting hole pattern of the

5 Varian autosampler. Using flathead screws (which are
; ; provided) mount this brackst directly over an unused
injection port. Remove the septum nut and the .
septum. Pass the column up through the Injector and
out of the GC. Place the septum nut over the column
and tighten it on the injector.

Remove the outer and inner covers of the Capillary
Interface. Carefully mount the Capillary Interface on
the bracket so that the column passes through the
1/16" conduit of the cryofocus heater. Loosely fasten
the nuts that hold the Capillary Intertace to the
bracket. Pass the column through the cryofocus
assembly and attach it to the union using an
appropriate size nut and ferrule. (Referto Section 3.5
for techniques on handling fused silica tubing.)
Carefully position the main body of the Capillary
Interface so that the column is positioned as
perfectly vertical as possible, and tighten the nuts to
the mounting bracket. Loosen the six screws on the
rear of the Capillary Interface that secure the
cryofocus heater assembly.

Carefully slide the assembly down until it touches the
injector and retighten the screws. If contact with the
injector cannot be achieved (particularly if the

column has a bend in it) lower the assembly to its
lowermost point without putting undue stress on the
column. Ifthe exposed section of column is more than
a 1/4", additional heat may be need to be provided in
this region. Pack insulation around the area to retain
heat from the injection pon, If necessary. Connect

the transfer line from the concentrator to the top of

14
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the union. Tumn on the carriar gas flow and leak check
the union according to Section 3.3. Replace the inner
and outer covers.

Connect a 1/4" insulated iine to the bottom bulkhead
union on the rear of the Caplllary Interface. Connect
the other end of this line to the fitting labeled "OUT"
on the cryogenic valve assembly. Connect a second
line from the fitting labeled "IN" to the.coolant supply.
The top bulkhead union on the.interface assembly Is a
coolant vent. Connect a third insulated line to this
union and route it out of the lab, into a hood, orto a
safe area so that vented coolant cannot harm people or
equipment in its vicinity. Plug the15-pin connector of
the Capillary Interface to the Capillary Interface

Board located at the upper rear of the concentrator.
Connect the other cable attached to this connector to
the cryogenic valve assembly. Connect a power cord
to the rear of the Caplllary Interface assembly.

Pneumatic connection points on gas chromatographs
are specific to each particular make and model of gas
chromatograph avallable. Instructions for
pneumatically connecting an LSC 2000 to a particular
gas chromatograph accompany the interface cables
necessary to the installation you described when you
placed your order. If you did not specify the type of
G.C. being used with your system you will need to call
Tekmar to order an interface cable.

15
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3.3
Leak Checking

16

The 2000 is not a leak prone system, however, It is
very leak sensitive. Utmost care should be taken to
ensure that the system is leak tight. All fittings
should be thoroughly leak checked.

The simplest and most effective way to leak check a
system is by bubble leak check. Place a 1/16"
Swagelok cap nut (included) on the LSC 2000 vent
fitting and tighten it wrench tight. Put 5ml of organic
free water in the purge vessel. Prass STEP to
advance the unit to Purge mode. Press HOLD to keep
the system in Purge mode. This procedure causes the
system to pressurize. Time the bubbling in the purge
vessel.

If the bubbling stops between 2 to 5 minutes, the
system Is leak tight and no further leak checking is
necessary. Inthis case, press STEP TO STANDBY
twice and return the unit to Auto mode.

If the bubbling stops before 2 minutes has elapsed, it
is likely that there is a leak upstream of the purge
vessel (before the gas flow reaches the purge vessel).
If a leak is indicated, leave the system in purge with
the cap on the vent. Capping the vent causes an
increase in pressure which will exaggerate the leak
and make it easler to find.

NOTE: First make sure the leak is not at the capped
vant. The Swagelok nut may be worn out.

if the bubbling continues after 5 minutes, a leak
downstream of the purge vessel is indicated (after the
gas flow leaves the purge vessel).

CAUTION: Do NOT use any type of soap solution (e.g.
Snoop or Detect) to leak check. If these
solutions get into the lines, increased
background and adsorption are likely to
occur.

g R
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Trap

B

R T o L o o e L o S N L S

SYSTEM INSTALLATION

Leak checking is best accomplished with an electronic
thermal conductivity detector.

NQITE: Electronic detectors do not work well when
using nitrogen as the purge gas. If possible use
helium when leak checking.

If an electronic leak detector is not available, a 1:1
solution of isopropanol:water may be used, if done so
sparingly.

1) Remove the trap cover at the front left side of the
unit. Check the fittings at the top and the bottom
of the trap.

2) Check the 8 fittings around the glassware on the
front of the unit.

3) Remove the valve oven coverand check the 10
fittings inside the valve oven. (The trap cover
must be removed to remove the left side panel
that covers the valve oven cover.)

4) Remove the right side panel and check the 18
Swagelok fittings inside the unit.

New Installations

The LSC 2000 is dellvered with a blank trap
installed. This prevents the damage that would be
done to a packed trap If the unit was powered up with
no purge gas flow present. Replace the blank trap
with a packed trap before running a sample.

17
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34
Changing the
Trap (cont.)
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Traps can be identified by a number stamped on the
nut at the bottom of the trap. These numbers are:

Trap Number Pat Number Type of Trap
0 14-1168-003 Blank
1 12-0083-003 Tenax
2 ‘ 12-0084-003 Tenax/Silica Gel
3 14-0124-003 Tenax/Silica Gel/
Charcoal
4 14-1457-003 Tenax/Charcoal
5 14-2366-003 OV1/Tenax/Silica
Gel/Charcoal
6 14-1755-003 0V1i/Tenax/Silica
Gel
9 - Custom
How to change a trap
1) Remova the trap door at the front end of the left
panel.

2) Make sure the trap Is not hot.

3) It you have already powered up the unit, make sure
the system is in Purge Ready or Standby.

4) Loosen the nut at the top of the trap one full turn
but do not remove It completsly.

NOTE: The nut at the top of the trap should have been
fastened finger tight and loosened easily. If
not, the ferrule may need to be replaced.

5) Hold the bottom fitting in place with a 7/16"
wrench while using a 7/16" wrench to turn the nut
at the bottom of the trap counter-clockwise until
the fitting Is disengaged.

6) Grasp the trap furnace and trap and carefully pull
the trap straight down and out of the upper trap
fitting.

7) Grasp the trap furnace in one hand and the lower
trap fitting with the other hand and pull the trap
out of the furnace.

8) Slide a packed trap into the trap furnace sleeve.

9) Reconnect the top and bottom fittings. Take care
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Changing the
Trap (cont.)

3.5
Handling Fused
Sllica Tubing
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not to tighten the top fitting past finger tight as
this may result In damage to the teflon ferrule.
10) While holding the fitting in place with a 7/16"
wrench, tighten the brass nut at the bottom with
another 7/16" wranch one-eight turn past finger
tight.
11) Put the trap door back on.
Bofore samples can be run, the new trap must
be thermally conditioned. Refer to Conditioning a
New Trap, Section 6.2.

Making connections with fused silica tubing Is far
more difficult than doing so with metal tubing.
Although fused silica is flexible, it is also brittle and |
breakable. Care must be taken not to bend the tubing
too far orit will fracture. (The minimum bend radius
of fused silica tubing is: 3.5" for 0.53mm, 3.0" for
0.32mm, and 2.75" for 0.25mm 1.D. tubing.) Also, the
tubing must not be scratched or it is likely to break
under the stress of bending or vibration that would
normally have no effect.

When making a connection with fused silica tubing,
use the appropriate size graphite, vespel, or
graphitized vespel ferrule. Tekmar Company
recommends graphitized vespel for its ease of use and
reliable sealing characteristics. Place the nut and
ferrule on the tube, then carefully remove a short
(1-2cm) section of tubing. This ensures that no

terrule particles remain inside the tubing; these can
cause severe adsorption and carryover. Cut the tubing
by scoring it with a diamond-tipped pencil or another
suitable device (a razor blade works well). Pull the
tubing apart by lightly bending it from the side

opposite the score. Make the connection with the
fitting and tighten it approximately one half turn past
finger tight. it may be necessary to secure the center
of the union to the column cage (a bent paper clip is
handy for this purpose) so that stress caused by the
weight of the union is relieved.

19
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3.6
Connecting
the Drain
Tubing

3.7

Electronic
Interconnection
to the Gas
Chromatograph

Attach a length of 1/8" I.D. plastic tubing to the
fitting marked "Drain” on the back of the LSC 2000.
Run this line to a sink or waste bottle.

Electronic connection points on gas chromatographs
are specific to each particular make and mode! of gas
chromatograph available. Instructions for connecting
an LSC 2000 to a particular gas chromatograph
accompany the interface cable necessary to your
specific LSC 2000 to GC setup. Every customer is
encouraged to specify the setup he or sha plans to use
when the order for the LSC 2000 is placed so that
Tekmar personnel can configure the LSC 2000 to
electronically acknowledge your GC and so that it will
be ready for use when it arrives. If you did not
specify your setup, you will need to order an Interface
cable to interconnect the 2000 with your GC (If you
will be using more than one GC with the 2000 you will
need an interface cable for each different GC) When.
you receive your cable you will also need to set
the DIP switches on your LSC 2000's I/O board
to acknowledge your GC. Complete Installation
instructions are included with every interface cable
and should be added to your LSC 2000 User Manual for
future reference. Check Section 7.1.3 for further
information about DIP switch settings.

VO BOARD

GC 1O PORT RESET SWITCH

(INTERFACE
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4.1
General
Description

411
The
Microprocessor
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MICROPROCESSOR PROGRAMMABLE CONTROL

The LSC 2000 microprocessor programmable control

consists of:

- an 8 bit microprocessor with 32K of program ROM
(Read Only Memory), 2K of RAM (Random Access
Memory), and analog input through which the
microprocessor receives information from its
peripheral devices (for example, heater
thermocouples),

- a membrane keypad with which values for program
parameters may be modified,

- and a six line I.CD (Liquid Crystal Display) that
displays the various steps of program execution.

The controller uses a 6303 eight bit CMOS-type
microprocessor to manage the operation of the various
functions of the system. The introductory system
screen looks like this:

Tekmar LSC 2000
Automatic Concentrator System

Instructions for the microprocessor are stored in ROM
and on each initial power-up the basic program
parameters are displayed for running or modification.
Battery back-up retains modified parameters when
powaer fallure occurs.

The program panel outlines the purging, desorption,
and cryofocusing functions that are currently being
used In EPA procedures, along with the default values
for the set times and temperatures associated with
each step. (See Section 4.2,"Program Panel").

The controller allows value modifications to be made

to the program parameters after power-up, storing

the changes In RAM. The controller can store 4
complete sets of program parameters In RAM; these
are labeled Method 1, 2, 3, and 4. The defaults for
each of the four methods are the same. However, each

21
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41,1

The
Microprocessor
(cont.)

41.2
Serlal
(RS232C)
Output

22

method can be modified independently to reflect a
specific set of parameter values. Because they are
stored in the unit's memory, customized methods
allow for greater convenience and more efficient
process time. Afterthe system displays the
introductory screen, it performs self tests. Following
self tests, it will display the Method 1 Start Up
screen;

r Start Up Method 1
Line: 802> 100 Valve: 80°> 100
BOT: 752> 100 Capillary
Mount: 752> 200 Int: 992> 100

\ Meth ALS Temp Conf

The commands available for each program stage are
located on the bottom line of the screen. Each
command corresponds to the function key found
directly beneath it. There are four keys on the

keyboard that are designated as function keys. A fifth
key, ENTER, also serves as a function (command) key,
but it will be discussed when we get to "Modifying A
Program,” Section 4.5.

The controller has a serial port that allows communi-

cations between the system and a printer. The port
will provide the following data in ASClI-coded output:

1) Method listing: QOutput occurs whenever Method

is chosen.
2) Error/fault Output whenever a condition
messages: such as "heater fault”, or "power

fail", etc. are encountered.
3) Running state Outputs clock time whenever
transitions: the program makes a transition
from one program to the next,
starting with Start Up. The
name of the program stage is
also sent.




4.1.2

Serial
(RS232C)
Output (cont.)

413
Keypad
Description
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Revlewing and Changing the Baud Rate
To use a printer with the LSC 2000, the baud rate of

the printer and the LSC 2000 serial port must
match. From the Start Up screen, press F4 (Conf) to
see the Curr_ent Configuration screen.

7 Current Configuration
Date: 11/01/87 Time: 12:30:00
Baud: 1200 ALS2016: NO ALS2032: NO
(PAGE DOWN for more)

\ Help LSC Inst. OK

Press F2 (LSC) to get the LSC screen:

Press F2 (Clock) to change time/date
Refer to Manual Section 4.4.5
Press F3 (Baud) to change the baud rate
Refer to Manual Section 4.1.2

Exit

Press F3 (Baud) to see the array of values for the
serial port baud rate:

Baud Rate: 1200

150 300 600 1200
2400 4800 9600 19200
<- - Exit

Press F2 (<) or F3 (-») to highlight the desired
baud rate. Press F4 (ExIt) to go to the Method screen.

The LSC 2000 keypad is the center of control for all
operator tasks.

1éKkmar
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4.1.3
Keypad
Description
(cont.)

The components of the keypad and their use follow.

The function keys correspond directly to commands
found on the bottom line of the Liquid Crystal Display
(LCD) screen. The commands available at any given
time depend upon the actual program step the system
is performing.

Press AUTO to signal the system to proceed through
the run automatically.

Press HOLD to interrupt the system at any point
during a run. The system will not proceed until the
operator presses STEP, AUTO, START, STEP TO
BAKE, or STEP TO STANDBY.

Press STEP and release it to cause the system to
immediately proceed to the next system mode.

Press STEP TO STANDBY to cause the system to go
directly to Standby mode from whichever mode it is
performing when STEP TO STANDBY is pressed. This
command feature avolds 'wear and tear' of the 6-port
valve and also avoids start up of the GC. Since this
command terminates the run in progress, the system
will display a screen asking you to confirm that you
really want to abort the run. This screen setup

ensures that a run is not aborted due to an inadvertant
keystroke.




4.1.3
Keypad
Description
(cont.)

Pressing STEP TO BAKE causes the system to go
directly to Bake mode from whichever mode it is
performing. This feature allows the trap to be

cleaned immaediately, and therefore, to be prepared for
another run. It is also useful for conditioning new
traps.

Press START to signal the LSC 2000 to proceed from
Purge Ready mode. A message or "prompt" appears on
the LCD screen to tell the operatorthat the unit is

ready to load the sample.

Press DRAIN to manually open and close the drain,
causing the system to drain the sample from the unit.
This feature offers the operator greater control over
the exact moment a sample Is drained. This is useful
when the AUTO DRAIN optlon Is turned off to enable a
second run to be performed, for example.

2l
®

2
(=)
5
(o

.

Press the numbered keys on the numeric keypad to
change the values assigned to system Method
parameters. Kays 7 and 9 are also used to enter "Yes"
and "No" when configuring the system to acknowledge
instruments that are attached to it.

25
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413
Keypad
Description
(cont.)

Press CLEAR or <- (BACKSPACE)to change or
eliminate a value entered from the keypad. The value
in question must be highlighted by a shaded box to be
accessed from the keypad.

Press ENTER to fix into system memory values that
have been input from the keypad. In an Instance where
no change to a parameter value Is necessary, press
ENTER to return to the Method Parameters listing.

The PAGE UP and PAGE DOWN keys serve two
separate functions. Press PAGE DOWN or PAGE UP
to change the Viewing Angle of the LCD screen so that
it can be seen clearly from an operator's sitting or
standing position. When the screen prompt <PAGE
UP/DOWN for more> appears, the keys PAGE UP and
PAGE DOWN function to allow viewing of additional
parts of a listing (in Method Edit, Configure, or
Instrumentation, for example).

The program panel consists of purge, desorption,
cryofocusing, and bake procedures complete with
default values for each of the program steps. Each of
four methods can be run as is, or the values for each
of the program steps can be modified.

4.2
Program Panel

NOTE: Prepurge and Preheat can only be run when
the Sample Heater is installed.
Cooldown and Inject can only be run when
the Capilllary Interface Is installed.

26

e SV ORI IV Sk et I VIRMER S A B P s
. oo - GG e }




f’ et RN N o - N Sl s e TR D - - o - o Cror o N T e e TR TR T T e L R T B Ll A L ot I STUHY:
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4.2.1 The program panel Is located on the front of the unit
Program next to where the sample is mounted. It lists the
Panel program steps in sequence and has LEDs (light-
Description emitting diodes) that indicate which program step is

being performed. Whenever the unit is turned on, all
modes on the program panel will llluminate red except
one. A green LED lights up to indicate the mode the
unitis in currently. If a particular mode on the panel
corresponds to an accessory thatis not installed, the
corresponding LED will not illuminate.

7 3
@=—= STANDBY -
O~—= PURGE READY
Q=== PREPURGE
O PREHEAT
Q=== PURGE
OQ-===== DRY PURGE
Q== DESORB READY
O— COOLDOWN
O=—= DESORB PREHEAT|
O===-== DESORB

O INJECT
Q== BAKE
\ J
4.2.2 The following describes the tasks that are being
Program Steps performed by the system during each of the program
steps:
« STANDBY

When the system is powered up, Standby establishes
initial conditions for a sample run. After a run,
initial conditions are recovered In this step. The LCD
window displays the Line temperature, BOT (Bottom
Of Trap) temperature, Mount temperature (where the

~ sample glasswars is attached), and the Valve
temperature. The display shows the actual
temperature to the left of the '>' symbol (which
changes as the components heat up) and the set value
to the right of the "»' symbol. If a Capillary Interface
has been installed, "Capillary Int." will be followed by
the actual temp. as It cools, and the set temperature.

27
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4.2.2
Program Steps
(cont.)

28
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a Start Up Method 1
Line: 80°> 100 Valve: 802> 100
BOT: 752> 100 Capillary
Mount: 352> 40 Int: 992> 100
\ Meth ALS Temp Conf

x

The system automatically proceeds to the Standby
screen, which is the second phase of Standby mode.

Standby Method 1
Trap: 33¢ Set: <300
Sample: 21%

Meth ALS Temp Conf

NOTE: The LSC 2000 is programmed to come up In
HOLD as a safety measure. Press AUTO to
cause the unit to proceed.

When all five parameters have reached their set
temperatures, the Standby light on the Program Panel
goes out and the Purge Ready light goes on.

+ PURGE READY

The Purge Ready Step serves as a signal to the
operator that proper conditions have been met and the
unit is ready to purge the sample. At this point, the
unit will pause until START is pressed.

\\\
" Purge Ready Method 1

Trap: 29° Sample: 21°

Ready for sample to be loaded.

Press START to begin run
\ Meth ALS Temp Conf j)

NOTE: If a sample heater is not Installed, the
sample temperature reads the temperature
inside the unit.




4.2.2
Program Steps
(cont.)

MICROPROCESSOR PROGRAMMABLE CONTROL

Prepurge mode functions only when a sample heater is
installed. In this mode, the purge gas s turned on
before a sample is heated. This process removes
oxygen from the sampler and assures that the sample
is blanketed by inert gas when it is heated. The inert
gas prevents oxidation of the heated sample.

Prepurge 3.51 > 4.00

Trap: 272 I

Sample : 21°¢ Method 1 :

Meth ALS Temp Conf
+ PREHEAT

Preheat mode functions only when a sample heater s
installed. This mode heats the sample in a static
condition, i.e., without purge gas flow. This process
allows the sample temperature to equilibrate before
purging, which enhances quantitative reproducibllity.

Preheat 4.53 > 5.00

Sample: 70° (THLEETREIRIERN

Set: 700 Method 1

Meth ALS Temp Conf
« PURGE

In Purge mode, volatiles are removed from the sample
by passing purge gas through it.

7 3
Purge 0.23>12.00
Trap: 25° 1
Sample: 70° Method 1
Meth ALS Temp Conf
\ J
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422
Program Steps
(cont.)

3

30

+ DRY PURGE

In Dry Purge mode, the purge gas remalns on, but
flows only through the trap, bypassing the sample.
This process causes water in the trap to be removed.

NOTE; Ifthe trap contains silica gel, water in the
trap cannot be removed.

1 - )
Dry Purge 023 > 5.00
Trap: 25¢ Il
Method 1
Meth ALS Temp Conf
\ Y
+ RESORB READY
In Desorb Ready the unit signals that it is ready to
send the sample to the G.C.
f 0
Desorb Ready  Method 1
Runlofl
Waiting for GC ready signal.
Press STEP if interface is not installed (NI).
Meth ALS Temp Conf
\ )
+ COOLDOWN :
Cooldown mode occurs only when a Capillary Interface
is installed. In this mode, the sample is cryofocused
(frozen) in the Interface trap in order to improve peak
shape during the Injection. This process concentrates
the injection in order to make it most compatible
with capillary column use.
a A\
Cap Cooldown Method 1
Valve: 100° -1002 > -120°
Set:  100° Injector > Set
\ Meth ALS Temp Conf )




4.2.2
Program Steps
(cont.)
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+ DESORB PREHEAT

In Desorb Preheat mode, the trap is heated before the
6-port valve is switched, so that the trap is hot

before the analytes are backflushed. This process
improves the quality of the injection of the sample
before it goes into the G.C.

Desorb Preheat Method 1

79 > 175°
Trap > Set
Meth ALS Temp Conf

« DESORB

In Desorb mode the sample Is injected into the G.C.

" Desorb 110 > 400 )
Trap: 175° Il
Set: 1807 - Method 1
Auto Drain; ON

\ Meth ALS Temp D Conf )

NOTE: The flashing 'D’' between (Temp) and (Conf) on
the LCD screen indicates that the drain is open.
Press DRAIN to close or open the drain.

+ INJECT

Inject mode occurs only when a Caplllary Interface is

installed. In this step, the Interface trap is heated to

release the analytes into the GC column.

Inject 0.16 > 0.50
Injector: 100° I
Set: 2002 Method 1
Meth ALS Temp Conf
« BAKE
In Bake mode the trap is cleaned for the next run.
Bake 0.30 > 8.00
Trap: 100° I
Set:  225° Method 1
BGB: OFF
Meth ALS Temn Conf
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4.3
Powering Up
the System

4.3.1
Running Self
Tests ‘

32

Upon routine power up, the system conducts self tests
to confirm that all its heated components are working
properly. Default values are loaded into RAM from
ROM when sither Run or Edit Is chosen from the
Method menu.

To conduct self tests the system briefly turns on each
heater in succession. When the thermocouple for a
particular heater registers a temperature increase,
the system advances to the next heater.

Tekmar LSC 2000
Automatic Concentrator System

Self Test in Progress

Basic LSC

Line: ok Valve: skipped
BOT: ok Mount: 22°
Trap: ok

Help Skip

)

Self Test in Progress

Capillary Interface

Cryo trap: ok

Injector: ok

Help Skip

-

Self Test in Progress

Sample Heater

Sample: 222

Help Skip

Self tests may be skipped at any time by pressing F4
(Skip). Pressing F4 (Skip) will cause the system to
advance to the test for the next heater. However, the
system responds to skipping a self test in the same

=M T
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4.3.1
Running Self
Tests (cont.)

4.3.2
Changing the
Viewing Angle
of the Screen

" Current Configuration )
Date: 11/01/87 Time: 12:30:00
Baud: 1200 ALS 2016:NO ALS2032: NO
(PAGE DOWN for more)

\ Help LSC Inst OK Y
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manner that it does a failed self test. Both of these
conditions require operator intervention.

7 A\
FAILURE
Basic LSC
Line: ok Valve: skipped
BOT: ok Mount: ok
Trap: ok :
Help Ignore ‘Retest
\ y,

Press F3 (Ignore) to acknowledye that the test was
purposefully skipped. If an error message appears for
a heater that was not skipped, press F4 (Retest) to
rerun the self tests on that set of heaters.

NQTE: Ifthe accessory modules for a.Sample Heater
or a Capillary Interface are not installed, the
tests for these modules MUST be manually
skipped.

When the self tests are complete the system goes to
the Current Configuration screen:

The viewing angle of the LCD screen can be adjusted
to optimize readability in a variety of unit setup
conditions. Press PAGE UP to increase the angle of
the screen and PAGE DOWN to decrease the angle.
Press the key down firmly for a continuous change in
the angle or press and release the key for an
incremental change.

NOTE: The viewing angle cannot be adjusted while the
unit is in a mode where PAGE UP and PAGE
DOWN provide other functions (for example,
while editing the Method Parameters Listing).
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4.3.3

Loading the
Method Default
Values Into
RAM

«««««

Up to four methods can be stored in the memory of the
LSC 2000. When powered up, the unit automatically
goes to Method 1. (The detfault values for Method 1
correspond to EPA Method 601.) To go to another
Method or to modify the parameter values for a
Method, press F1 (Meth). The system asks which
Method (1-4) you wish to use. Press the appropriate
digit on the keypad. If you wish to run this method,
press F2 (Run). If you wish to view or change
parameter values, press F3 (Edit).

If this is the initial power up (or if this is a power up
after a power failure that resulted in memory loss),

the "Parameters Invalid" screen will appear,

indicating that by pressing (Run) or (EdIt) you have
cued the system to load the parameter default values
into Random Access Memory (RAM). Press F4 (Exit)
to leave the "Parameters Invalid” screen.

If you pressed F2 (Run), the system will go to Start
Up mode in the Method you chose. If you pressed F3
(EdIt), the system will go to the parameter listing

for the Method you chose. To move the cursor use
F3 (-») or <- (Backspace). To view the next section
of the parameters listing (there are 5 "pages"), press
PAGE DOWN. To change a parameter value, move the
cursor to the desired parameter and press ENTER.
Press the appropriate digits to input the new value
and press ENTER again. To leave the Method
Parameters Listing, press F4 (Exit).

Once these procedures have been accomplished, the
system will retain the default or modified Method
values in memory (except in certaln cases of power
failure).
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4.4 The LSC 2000 system includes four default programs,
Running a or Methods, that are set according to the standards
Default and procedures established by the United States
Program

Environmental Protection Agency. To run a sample
using the EPA parameter values already configured
into the system, start by using Method 1. When the
LSC 2000 Is powered up, the introductory screen
appears first:

Tekmar LSC 2000
Automatic Concentrator System
4.4.1
Performing a T:loe z;tem proceeds automatically to.the Method 1
Run Using program.
‘Method 1 7 N
Start Up ‘Method 1
Line:80® > 100 Valve: 80> 100
BOT: 752 > 100 Capillary
Mount: 35 > 40 Int: 992> 100
\ Meth ALS Temp Conf Y,
-Standby Method 1
Trap: 33° Set: <30°
Sample: 21°
Meth ALS Temp Conf

When the unit has met the parameter values set for
Method 1, it goes to Purge Ready and displays the Trap
and Sample temperatures. The unit pauses at this
point until the operator presses START on the keypad.

Purge Ready Method 1
Trap: 29° Sample: 21°
Ready for sample to be loaded.

Press START to begin mn

Meth ALS Temp Conf
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441
Performing a
Run Using
Method 1
(cont.)

36

Only when a sample heater is installed in the system
do the Prepurge and Preheat screens appear. Ifa
sample heater is installed, Trap, Sample, and Set
temperatures are displayed, as well as a timer for
each mode. Time elapse is shown digitally, as well as
graphically, with a moving bar display.

A N R T L 41 A AR T

7 3
Prepurge 3.51>4.00
Trap:  27° ([{FEFEETFITT
Sample : 212 Method 1
\ Meth ALS Temp Conf y)
7 )
Preheat 4.53 > 5.00
Sample: 702 TN
Set: 700 Method 1
\ Meth ALS Temp  Conf Y,
A
Purge 0.23 > 12.00
Trap:  25° (T
Sample: 70° Method 1
Meth ALS Temp Conf )
Dry Purge 0.23 > 5.00
Trap: 25° i
Method 1
Meth ALS Temp Conf

At this point, the LSC 2000 looks for a signal from

the GC indicating that the GC is ready to accept the

sample.

NQTE:; Ifthere is no cable interface between the GC
and the LSC 2000, the LSC 2000 will wait for
the operator to press STEP.

Method 1
Run1lofl
Waiting for GC ready signal

Press STEP if interface is not installed (NI).
Meth ALS Temp Conf

Desorb Ready

g R e ey



4.4.1
Performing a
- Run Using
Method 1
(cont.)

;mﬂmmww-m_ S VR e T R T

RRLUMRREE (A P | <

MICROPROCESSOR PROGRAMMABLE CONTROL

Only if a Capillary Interface is installed does the

Cooldown step occur:

J

Cap Cooldown Method 1 N
Valve: 1002 -100% > -1202
Set: 1002 Injector > Set
Meth ALS Temp  Conf )
(( Y
Desorb Preheat Method 1
792> 1758
Trap > Set
\ Meth ALS Temp Conf
7 A\
Desorb 1.10 > 4.00
Trap: 175° T
Set: 180¢ - Method 1
Auto Drain: ON.
\ Meth ALS Temp D Conf Y
NOTE: The flashing 'D’' between (Temp) and
(Configure) on the LCD screen Indicates that
the drain is open. Press DRAIN to close or
open the drain.
Only if a Capillary Interface Is installed does Inject
mode occur. .
. \
Inject 0.16 > 0.50
Injector: 100° i
Set: 2008 Method 1
Meth ALS Temp Conf )
1 3
Bake 0.30 > 8.00
Trap: 100° T
Set: 2259 Method 1
BGB: OFF
\ Meth ALS Temp  Conf Y
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4.4.2 To run a sample using Method 2, 3, or 4, first power up
Performing a the LSC 2000. The Introductory screen appears first:
Run Using |
Method 2,3,0r 4

Tekmar LSC 2000

Automatic Concentrator System

The system performs self tests and then proceeds
automatically to the Method 1 program. Press F1
(Method) to run a sample using Method 2, 3, or 4.

e Start Up Method 1
Line: 802>100 ' Valve: 802> 100
BOT: 75°>100 Capillary
Mount: 352> 40 Int: 992> 100
\ Meth ALS Temp Conf

Method 1 active.
Select Method 1, 2, 3, or4
Refer to Manual Section 4.5.1
Exit

)

Enter the number of the Method you wish to use.

Method 2 selected.
Now select action: Run or Edit

Help Run Edit Exit

7N

. J L_J_J _J

Press F2 (Run) to start a run using the Method you
have just chosen.

NOTE; If another Method was running when the new
one was chosen, the LSC 2000 will abandon the
former method and begin the new one.

38
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4.4.2
Performing a
Run Using
Method 2,3,0r 4
(cont.)
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Standby Method 2
Trap: 33° Set: < 30°
Sample: 21°

Meth ALS Temp Conf

When the unit has met the parameter values set for
Method 2, it goes to Purge Readyand displays the Trap
and Sample temperatures. The unit.pauses at this
point until the operator presses START on the keypad.

7

Purge Ready Method 2
Trap: 29° Sample: 212
Ready for sample to be loaded.

Press START to begin run

Meth ALS ‘Temp Conf

Only when a sample heater is installed in the system
do the Prepurge and Preheat screens appear. Ilf a
sample heater is installed, Trap, Sample, and Set
temperatures are displayed, as well as a timer for
each mode. Time elapse is shown digitally, as well as
graphically, with a moving bar display.

Prepurge 3.51>4.00
Trap: 29° AT

Sample : 219 Method 2

Meth ALS Temp Conf
Preheat 4.53 > 5.00
Sample: 70 T

Set: 700 Method 2

Meth ALS Temp Conf
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4.4.2

Performing a

Run Using Purge 0.23 > 12.00
Method 2, 3, or 4 Trap:  25° i

(cont.) Sample: 70° Method 2

Meth ALS Temp Conf

Dry Purge 0.23 > 5.00
Trap: 258 T

Method 2
Meth ALS Temp Conf

Desorb Ready Method 2

Waiting for GC ready signal
Press STEP if interface is not installed (INI)
Meth ALS Temp Conf

Cap Cooldown Method 2
Valve: 100° -1002 > -120¢
Set:  100% Injector > Set

Meth ALS Temp Conf

Desorb Preheat Method 2

792> 1752
, Trap > Set
Meth ALS  Temp Conf

NN N )
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4.4.2
Performing a Desorb 1.10 > 4.00
Run Using Trap: 175° I

Method 2, 3, or 4 Set: 1802 Method 2
(cont.) Auto Drain: ON

Meth ALS Temp D Conf

NOTE: The flashing 'D’ between (Temperature) and
(Contigure) on the LCD screen indicates that
the drain Is open. Press DRAIN to close or
open the drain.

Inject 0.16 > 0.50
Injector: 100# T

Set: 2009 Method 2

Meth ALS Temp Conf

Bake : 0.30 > 8.00
Trap: 100° [t

Set:  225¢ Method 2

BGB: OFF

Meth ALS Temp  Conf

443 If a run must be interrupted at any time, press HOLD
Interrupting a on the keypad to cause the unit to pause. Pressing
Run HOLD will arrest the run until AUTO is pressed. When
AUTO is pushed the unit will proceed from the point

in the procedure where the run was interrupted.

To abort a run, press STEP TO STANDBY to terminate
a run without undue "wear and tear" to the unit. Since
this command terminates the run in progress, a
Confirmation screen appears and requests that you
press STEP TO STANDBY again to ensure that
accidental termination of a run does not occur.

STEP TO STANDBY
Current run will be stopped.
Press STEP TO STANDBY to confirm.

444
Aborting a Run

Help Continue
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4.4.5 The Clock controls the date and time acknowledged by
Revilewing and the system. To view the clock, press F4 (Conf)
Resetting the during execution of any program mode. Pressing
Clock F4 (Conf) from the Start Up screen, for example, will

: display the Current Configuration screen.

f Start Up Method 1 N

Line: 80°> 100 Valve: 80°> 100
BOT: 75%>100 Capillary

Mount: 352> 40 Int: 99> 100
Meth ALS Temp Conf )

G

Current Configuration

Date: 11/01/87 Time: 12:30:00

Baud: 1200 ALS 2016: NO ALS 2032: NO
(PAGE DOWN for more)

Help LSC Inst. OK

If the time and date are correct, press F4 (OK). To
change them, press F2 (LSC) to go to the LSC screen:

Press F2 (Clock) to change time/date
Refer to Manual Section 4.4.5

Press F3 (Baud) to change baud rate
Refer to Manual Section 4.1.2

| Y/

Exit
Set Clock Time & Date
Date (mm/dd/yy): 11/01/87
Time (24 hr format) : 12:30
<= -> Exit

Press F2 (<-) or F3 (-») to select the digit that _r
needs to be changed. Pressing the desired digit on the e
keypad instantly enters it into system memory. When

all values are correct, press F4 (Exit).




4.4.5
Reviewing and
Resetting the
Clock (cont.)

4.4.6
Reviewing and
Changing
Instrument
Configuration
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NOTE: If aninvalid key is pressed when attempting to
input new time and date values, the message

-> INVALID DIGIT/KEY <- lights up onthe
screen and the system beeps. When the
message disappears you may reattempt to
enter the new values.

To review which Instruments are configured into the
system, press F4 (Contlgure) during execution of

any program mode. Pressing F4.(Configure) from the
- Start Up screen, for example, will display the Current

Configuration screen.
Start Up Method 1
Line: 80°>100 Valve: 802> 100
BOT: 752> 100 Capillary
Mount: 352> 40 Int: 992> 100
Meth ALS Temp Conf
Current Configuration

Date: 11/01/87 Time: 12:30:00

Baud: 1200 ALS 2016: N ALS 2032:N

(PAGE DOWN for more)
‘Help LSC Inst. OK

Press PAGE DOWN on the keypad to see the rest of
the Instrument Configuration listing of accessories:

f 2016 Heater: NO 2032 Htr: NO
Capillary Interface: NO

Sample Heater: NO

Aux. Heater: NO

(PAGE UP for more)

k Help LSC Inst. OK

If an instrument needs to be configured differently
from the way it appears in the listing, press
F3 (Inst.) to access the Instrument screen:
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4.4.6 Va ' N

Reviewing and ALS 2016:
Changing 2016 Heater: not installed
Instrument ALS 2032:
Configuration 2032 Heater: not installed
.(cont.) ( PAGE DOWN for more)
k Help <- > Exit J

To change an instrument's configuration, press

F2 (<-) or F3 (-») to move the highlighted box to the
desired instrument. With the desired instrument
highlighted, press Y (digit 7) or N (digit 9) to
reconfigure the system to acknowledge the
instrument. Press PAGE DOWN to access additional
instruments in the listing:

f Auto Proc Sampler: - not installed N
Capillary Interface: N
Sample Heater: N
Aux. Heater: N
( PAGE UP for more)
k Help <- ->» Exit J

NOTE: If an accessory s not installed it cannot be
turned on (activated).

To turn an accessory on or off, press F2 (<-) or

F3 (->) to move the highlighted box to the desired

instrument. With the desired instrument highlighted,

press Y (digit 7) or N (diglt 9) to activate or

deactivate the instrument. When all instruments are

configured as desired, press F4 (Exit) to return to

the Current Configuration screen.

f— Current Configuration N

Date: 11/01/87 Time: 12:30:00
Baud: 1200 ALS 2016:NO ALS2032:NO
( PAGE DOWN for more)
Help LSC Inst. OK
- J

Press F4 (OK) to return to Program mode.
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4.4.7 For quick review of temperature and time parameter
Revlewing values assigned to a given Method, press F3 (Temp)
Parameter from any Program mode screen.

Temperature NOTE: No changes can be made to Parameter Values
Values from the Temperature menu. To modify

Parameter Values, see Section 4.5.1.

Press F3 (Temp) from, for example, the Stant Up
screen to display the Temperature Zone screen:

Start Up Method 1
Line: 80° >100 Valve: 80% > 100
BOT: 75 >100 Capillary

Mount: 352 > 40 Interface: 99° > 100
Meth ALS Temp Conf

Line: 1002 > 100 Valve: 992 >100
BOT: 1002 > 100 ‘Mount: 1002 > 100
Trap: 21%

N

(PAGE DOWN for more)
Exit

Capillary Interface
Cryo Trap: 100°>100?
Injector:  21°
(PAGE UP/PAGE DOWN for more)
Exit

NCNC DD

Sample Heater :
Sample: 212
Aux. Heater
Aux Htr: 21
(PAGE UP/PAGE DOWN for more)

\ Exit )

NOTE: If no Capillary Interface or Sample Heater is
installed the screen displays "not Installed™
where the set temps. are normally located.

Press F4 (ExIt) to return to the Introductory screen.
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4.5 The system offers four programmable Methods with

Modifying a which to run a sample. If you wish to modify default

Program values that are already programmed into the system,
first power up the unit,

NOTE: Once the new values have been entered in the
system, they will remain there until changed
again (unless they are altered by power
failure.) This programmable feature allows for
four permanent sets of Parameter Values with

e ) . which to run a sample. |
. 451 When the system is powered up, the Introductory
“"S.'et.tlng' New screen appears:
. Values for
-Method:
~ Parameters | Tekmar LSC 2000

Automatic Concentrator System

: The system performs self tests and then proceeds
automatically to the Method 1 program.

7

N

Start Up Method 1
Line:80° > 100 Valve: 800 > 100
BOT: 752 > 100 Capillary
Mount: 35° > 40 Int: 992 > 100
& Meth ALS Temp Conf /

To modify the parameter values for Method 1, press
F1 (Method).

NOTE: Method Parameter values can be modified for
any Method from any Program mode screen.
However, if modifications are made from any
mode other than Start Up, Standby or Purge
Ready, the sample cannot be run immediately
with the new parameter values.




451

Setting New
Values for
Method
Parameters
(cont.)
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Method 1 active.

Select Method 1,2, 3, 0r 4

Refer to Manual Section 4.5.1
Exit

Enter the number of the Method you wish to use.

Method 1 selected.
Now select action: Run or Edit
Help Run Edit Exit

Press F3 (Edit) to change the parémefer values for
the selected method. If you need. help in:.choosing -
parameter values for a method, refer to Section 5.7,

. "Selecting Operating Parameters.”

NOTE: Changes in the Valvs, Line, Mount, ALS Valves,
or Capillary Interface parameter values will
take effect on the next run. All other
parameter times and temperatures will take
effect immediately.

f Method 1 Parameters \
Standby: 30° Prepurge: -NI-
Preheat: -NI- Sample:  -NI-
Purge: 12.00 Dry Purge: 6.00
(PAGE DOWN for more)
k Help ->  Exit /

a A
Cap Cooldown:  -120°
Desorb Preheat: 1008
Desorb: 4.00 min. at 1802

Inject: 0.50 min at 200°
(PAGE UP/PAGE DOWN for more)
Hel ->  Exit
G J
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4.5.1

Setting New Bake: 8.00 min at 225°
Values for Auto Drain: OFF

Method Bake Gas Bypass: OFF
Parameters (PAGE UP/PAGE DOWN for more)

(cont.) Help ->  Exit
7 Valve: 50* Line: 50%
Mount: 40* Aux line: -NI-
2016 Valve: 100? Line: 1002
2032 Valve: 100¢ Line: 1002
(PAGE UP/PAGE DOWN for more)-
K Help ->  Exit

Capillary Interface: 100°

Runs per sample: 1

(PAGE UP for more)

Help ->  Exit

Press F3 (-») to place the highlighted box on the
parameter you wish to change. (The system
automatically highlights the first value of each
parameter on a screen.) If you don't see the parameter
you want on the screen, press PAGE DOWN or PAGE
UP to view the other Method parameters.

NOTE: The system will beep if PAGE DOWN/PAGE UP
is pushed at the first or last screen of the
Method Parameters "page."

With the desired parameter highlighted, press ENTER
to see that specific parameter's settings screen. For
example, with the highlighted box on the set
temperature for Standby mode, press ENTER.

Current: 30?
Minimum: 02 Maximum: 100°
Standby: __

(Press ENTER for no change)
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Setting New
Values for
Method
Parameters
(cont.)

4.5.2
Using STEP TO
STANDBY

MICROPROCESSOR PROGRAMMABLE CONTROL

The settings screen for the selected parameter value
appears. The settings screen displays: '
1) the current value setting
2) the value range available

To change the current value, press the digits on the
keyboard, inputting the new value. (If you press the
wrong digit use «<- (BACKSPACE)to erase it.) Press
ENTER to fix the new setting into system memory.
Repeat this procedure for each of the parameter
values within this Method that are to be changed.
When all parameter values are correct, press

F4 (ExIit) to retum to the Program mode. If a run
was being performed while the Method Parameters
were being changed, the system will.go to the
Program mode screen in effect.

Pressing F4 (Exit) also enables you to set new
parameter values for one of the other three Methods.
Refar to the beginning of Section 4.5.1 to set new
Parameter values for other Methods.

NOTE: Valve, Line and Mount temperature changes will
take effect on the following run. Other
parameter values will "kick in" immediately.

The Step To Standby feature allows instant
termination of a run without undue "wear and tear” to
the unit. When STEP TO STANDBY is pressed, the
system goes directly to Standby mode from whichever
mode it Is performing when STEP TO STANDBY is
pressed. Since this command terminates the run In
progress, a Confirmation screen appears:

STEP TO STANDBY

Current run will be aborted

Press STEP TO STANDBY to confirm
HELP CONTINUE
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4.5.2
Using STEP TO
STANDBY (cont.)

4.5.3
‘Using STEP TO
BAKE

4.5.4
‘Activating Auto
Drain

50

Pressing STEP TO STANDBY again confirms that you
really want to abort the run. This feature avoids
accidental termination of a run due to an inadvertant
keystroke.

The Step To Bake feature accommodates quick
conditioning of new traps, or immediate cleaning of a
previously-used trap to prepare it for a new run.
Pressing STEP TO BAKE causes the system to go
directly to Bake mode from whichever mode it is
performing when Step To Bake is pressed.

To activate or deactivate Auto Drain for a specific
Method, refer to Section 4.5.1 to first obtain the
Method 1, 2, 3, or 4 Parameters Listing. Press
PAGE DOWN until the screen beginning with the
values for Bake mode appears:

SRR nanS T Ty H

7

Bake: 8.00 min. at 2252

Auto Drain: OFF

Bake Gas Bypass: OFF

(PAGE UP/ PAGE DOWN for more)
Help Run ->  Exit

\

N

)

Press F3 (-») to place the highlighted box on the
response for Auto Drain. Press ENTER to sese the Auto
Drain settings screen.

Current: OFF
Auto Drain: Choose ON/OFF
ON OFF Exit

Press F1 (ON) or F2 (OFF) to activate or deactivate
the Auto Drain feature. Selecting ON/OFF
automatically changes the selection and takes the
user back to the Method Parameter Listing. Press
F4 (Exit) to return to the Method Parameter listing
without changing the Auto Drain selection.




4.5.5
Activating
Bake Gas
Bypass

4.6
System Faults
and Falilure
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To activate or deactivate Bake Gas Bypass for a
specific Method, refer to Section 4.5.1 to obtain the
Method 1, 2, 3, or 4 Parameters Listing. Press
PAGE DOWN until the screen beginning with the
values for Bake mode appears:

f Bake: 8.00 min. at 2252
Auto Drain; OFF
Bake Gas Bypass: OFF

(PAGE UP/PAGE DOWN for more)
& Help ->  Exit

Press F3 (-») to place the highlighted:box.onthe
response for Bake Gas Bypass. ‘Prass ENTERto see
the Bake Gas Bypass settings screen.

ON OFF Exit

Current: OFF
Bake Gas Bypass: Choose ON/OFF

Press F1 (ON) or F2 (OFF) to activate or deactivate
the Bake Gas Bypass feature. Selecting ON/OFF
automatically changes the selection.and takes the
user back to the Method Param?ehting. Press
F4 (ExIit) to return to the Method Parameter listing.

System failure can be caused by any unusual
circumstance such as power shortage, power outage,
operator error, etc. Normally, the battery backup will
save data stored in the memory of the microprocessor
In the event of a power failure. Depending on where
the unit was in the sample run process when the
system failure occurred, different means of

restarting the system will apply.

51




MICROPROCESSOR PROGRAMMABLE CONTROL

4.6

System Faults
and Fallure
(cont.)

464
Interpreting
Invalid Input

52

It the program detects a parameter error (an invalid
or out-of-range value) or if default values are being
loaded into RAM (upon initial power up) when

F2 (Run) or F3 (Edit) is chosen from the Method
menu, the following screen will appear:

Method 2 Parameters INVALID,
Will set to default values.
Refer to Manual Section 4.6.1

Exit

The system Is set to accept a specific range of values
that are acceptable under EPA guidslines. Each
program mode value range is as follows:

Standby: 0-100°C
Prepurge:  0-99.9 min.
Sample: 0-2002C
Preheat: 0-99.99 min.

Purge: 0-99.99 min.
Dry Purge:  0-99.99 min.
Cap Cooldown: -150%to +40°C

Desorb Preheat: 0-4002C
Desorb: 0-99.99 min. at 0-400°C

Inject: 0-99.99 min. at 0-3002C
Bake: 0-99.99 min. at 0-400°C
Mount: 0-200°C
Valve: 0-300°C
Line: 0-300°C

NOTE:; If a Capillary Interface is not installed, the
values for Cap Cooldown and Inject will read
=NI- (not installed). If a Sample Heater is not
installed, the values for Prepurge, Preheat, and
Sample will read -NI- (not installed).
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46.2 When powering up the system after power loss,
Restarting After operating parameters that had previously been stored
Power Loss in RAM may need to be re-entered. It may also be

necessary to re-enter parameter values if a line
transient has altered or-erased the program
parameters stored in RAM.

NOTE: Keep a hard copy of parameter values used in
each Method so that you will have a record of
them if a power failure occurs and the values
need to be re-entered.

Power failure can cause the system to display one of
three "POWER FAIL" screens. "POWER FAIL" screens
indicate that the operator may be required to reset
parameter values and/or systerm configuration;

POWER FAIL,
Memory lost -- Reset clock

Exit

POWER FAIL
Power fail dﬁg’nvycle
Exit

POWER FAIL
Error -- program restarting

Exit

Press F4 (ExIt) to return to the Introductory screen.

Tekmar LSC 2000
Automatic Concentrator System
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4.6.2

Restarting After
Power Loss
(cont.)

463
* Running
Self Tests

54

NOQTE: If power down occurs during Standby or Purge
Ready mode, no Power Fall screen will be -
displayed. The system will proceed on Its own
to the Introductory screen.

If the Method being used before power fallure
contained modified parameter values (values other
than the system's default values), these values may
need to be re-entered. See Section 4.4.7 first to
review the parameter temperature values. If the
parameter values do need to be modified, see Section
4.5.1 for guidance in setting new values for Method
parameters. The system clock may also need to be
reset after a power fallure. See Section 4.4.5 for
assistance with reviewing and changing the clock.

After power failure, servicing, or whenever the unit is
powsred up, the system conducts self tests to confirm
that all its heated componants are working properly.
To conduct self tests the system briefly turns on each
heater in succession. When the thermocouple for a
particular heater registers a temperature increase,
the system advances to the next heater.

Tekmar LSC 2000
Automatic Concentrator System

7

N

Self Test in Progress
Basic LSC
Line: ok Valve: skipped
BOT: ok Mount: 22°
Trap: ok
\_ Help Skip




4.6.3
Running
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N

Self Test in Progress
Capillary Interface
Cryo trap: skipped
Injector:. 0® |
Help - Skip | )

Self Test in Progress

Sample Heater

Sample: 22°

Help Skip.

)

. Self tests may be skipped at any time by pressing

F4 (Skip). Pressing F4 (Skip) will cause the system
to advance to the test for the next heater. However,
the system responds to skipping a self test in the
same manner that it does a failed:self test. Both of
these conditions require operator intarvention.

a )
FAILURE
Basic L.SC
Line: ok Valve: skipped
BOT: ok Mount: ok
Trap: ok
k Help Ignore Retest J

Press F3 (Ignore) to acknowledge that the test was
purposefully skipped. If an error message appears for
a heater that was not skipped, press F4 (Retest) to
rerun the self tests on that set of heaters.

NOTE: Ifthe accessory modules for a Sample Heater
or a Capillary Interface are not installed, the
tests for these modules MUST be manually
skipped.

When the self tests are complete the system goes to
the Current Configuration screen.
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5.1
Preparing
Blank Water

5.2
Preparing a
Standard

ROUTINE OPERATING PROCEDURES

Blank water (reagent water or organic-free water) Is
defined as water that is free of interferences when

run by purge and trap analysis. Obtaining blank water
can be difficult. Some water purifiers (e.g., Millipore
Super Q) can provide accessible quality blank water
when freshly charged. However, blank water is more
commonly prepared by one of two methods.

1) Pass distilled water through a bed of activated
carbon at least 12" deep. Allow the water to flow
from bottom to top by setting the column up to
siphon by placing the supply vessel high and the
collection vessel low, or

2) Boil the water and then purge it while at 80-90°
with helium or nitrogen for at least one hour.

With either method the blank water must be used
immediately. Always examine the water before use by
analyzing it without any added standards.

Preparing proper standards is the key to accurate
quantitation. Using a concentrator usually means that
the concentration of the analytes is low, so low level
standards must be made. Small errors that occur in
high level standards are usually insignificant, but the
same error in a low level standard can mean a large
percentage of error. For this reason, special care
must be taken in preparing, using, and especially, in
storing the standard. While many commercial
standards are available, and most are of high quality,
they are of limited usefulness. Either the mixes do
not include all of the desired analytes, or extra
analytes are present, or the concentration may be off.
Also, they are expensive and the EPA does not allow
their use. Forthese reasons, we recommend preparing
your own standards. '

There are many different ways to prepare your own
standards. For water samples it is common to prepare
methanol solutions containing known amounts of the

36




R R R SR e e

ROUTINE OPERATING PROCEDURES

5.2
Preparing a
Standard
(cont.)

5.3
Loading a
Sample

57

compounds of interest. These compounds cannot be

prepared diractly in water due to thelir insoluble

nature and the instability of aqueous standards. The

EPA-recommended procedure is as follows:

1) Filla 10ml volumetric flask with about 9.8ml
methanol.

2) Allow the flask to stand unstoppered until all
alcohol wetted surfaces have dried.

3) Weigh accurately to the nearest 0.1mg.
NOTE: All weighings are criticall

4) Using a 100 pl syringe, immediately add 2 drops of
neat standard (minimum 97% purity) to the flask,
then rewsigh. Be sure that the drops fall directly
into the methanol without making contact with the
neck of the flask.

5) Dilute to volume, place the stopper on the flask,
and mix by Inverting the flask several times.

6) Calculate the concentration in micrograms per
milliliter from the net gain in weight.

7) Transfer the solution to a 10ml screwcap bottle
with a Teflon cap liner.

8) Store at 62C.

These solutions are stable up to 4 weeks except for
solutions containing 2-chloroethylvinyl ether, which

are stable for only one week. Dilutions in methanol

can be made to provide a range of standards. Aqueous
standards are prepared by spiking the standard into a
100ml volumetric flask filled with blank water. Do

not inject more than 20ml of methanol into 100ml of
water.

When loading aqueous samples through the sample
valve with a syringe, turn the arrow on the valve stem
s0 that it points toward the syringe to load a sample,
and pointing to the left at all other times. Remove the
plunger from the syringe barrel. Carefully pourthe
sample into the barrel until the sample overflows.
Insert the plunger and adjust to the desired volume.
Be sure to vent any residual air while adjusting the
volume.
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5.3
Loading a
Sample (cont.)

ROUTINE OPERATING PROCEDURES

Samples can be loaded in 2 ways:

1) Remove the glassware, insert the sample, and
reinstall the glassware, or

2) Use a luer-lock syringe to load the sample through
the sample valve.

Solids are generally weighed In the glassware, while

liquids are usually loaded from a syringe.

NOTE: Loading through the sample valve should be
performed only with aqueous samples.
CAUTION: When loading a solid sample make sure that
Auto Drain is turned OFF or the unit will

be damaged.

Sample Size

Choosing sample size depends on many factors

including:

* physical state

« homogenaeity

» concentration and vapor pressure of target
compounds

» type of detector used

» desired detection limits

* typo of GC column

Larger samples can provide increased sensitivity,

although they can also overload columns and saturate

detectors. A good rule of thumb for samples of

unknown concentrations is to start small (e.g., 25mg

solids, 0.5ml liquids) and increase as needed. ltis

generally easier to optimize results by increasing the

sample size rather than decreasing it. Bearin mind

that:

1) Capillary columns require small samples or split
injection to avoid column overloading.

2) Sensitive detectors (e.g., electron capture) require
small samples to avoid saturation.

3) Compounds of low concentration or volatility
requlire larger samples to achieve sufficient
sensitivity.

58




ROUTINE OPERATING PROCEDURES

54
Loading a
Standard

Quantltating a
Run

5.6
Using Blanks

59

Standards are loaded in the same way samples are
loaded. Aqueous standards should be prepared
immediately before analysis. Standards can be spiked
from stock solutions of the sample compounds in a
water-soluble solvent (e.g., methanol, acetons).
Spiking can be performed by inserting the needle of a
microliter syringe into the luer fitting of the sample
syringe. :

Quantitation can be accomplished several ways,
depending on the type of information required of the
sample. For many samples, however, this may not be
possible (e.g., outgassing compounds from solids).
Quantitation in this case relies on a 3-run purging of
the sample. The amount recovered from the first two
runs can now be used to calculate the purge efficiency
of the first run, resulting in a number which can be
used for subsequent samples.

An Instrument blank (i.e., purging a clean, empty
sampler) is required to ensure that the purge gas
supply is clean and that previous samples have not
contaminated the instrument. The number and type of
blanks required depends upon the samples run. If any
solvents are used they must be run to determine the
possible presence of contaminants. Bear in mind that
the LSC 2000 is a concentrating system, therefore its
purity and cleanliness requirements are more

stringent than for any other instrument technique.




5.7
Selecting
Operating
Parameters
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The values selected for each different operating
parameter depend heavily upon the nature of the
sample and the type of information desired. This
section discusses typical parameter selections and
the results that can be expected for different values.

PREPURGE Time

Prepurge is functional only when a sample heater is
installed. It enables the purge gas to-be turned on
before heating the sample. This serves to displace all
oxygen from the glassware before heating. This
eliminates the possibility of any heat-induced
oxidation occurring in the sample. Prepurge Is
normally used only with flavor or fragrance samples.
The time should be chosen so that the total volume of
prepurge gas equals about three times the glassware
volume. The total volume of a 5ml sparger is about
11ml, a 25ml sparger about 34ml. If the purge flow
rate is 50ml/min., for example, set the prepurge time
to 0.7min for a 5ml sparger, 2.1 min. for a 26ml
sparger.

PREHEAT Time

Preheat is functional only when a sample heater is
installed. It allows the sample to be equilibrated at
its temperature set point before beginning to purge.
This maximizes quantitative reproducibility. The
sample heats at about 25%min. For every 252 above
ambient allow one minute preheat time. If not
performing quantitative analysis, time can be saved
by shortening or eliminating this step.

COOLDOWN Temperature

Cooldown Is functional only when a Capillary

Interface Is Installed. It is the temperature at which

the sample will be cryofocused. This setpoint varies
significantly depending upon the lightest compound
analyzed, the column diameter, film thickness, flow
rate, and whether a precolumn is used. Typical values
range from -1502 to -702. Consumption of liquid
nitrogen approximately doubles for every 20? drop in
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setpoint. Set the temperature to the highest value at
which peak shapes are still good. '

INJECT Temperature and Time

Inject is functional only when a Capillary Interface is
Installed. The temperature chosen must be high
enough to drive the least volatile component out of
the cryofocusing area, yet not so high as to break
down either the stationary phase or the polyimide
outer coating of the column. Set the temperature to
the same value as the final temperature of the oven .
temperature program. The time chosen must be long
enough to allow the cryotrap sufficient time to reach
the temperature setpoint. This cryotrap heats at
approximately 800%/min. Since longer times are not
at all damaging, add at least 0.25 min. longer than
necessary to reach the set point. Typical values are
0.50 to 1.00 min.

AUTO DRAIN

AUTO DRAIN empties the purge vessel during DESORB.

Note that AUTO DRAIN should be used only with water
samples free of particulates. These particulates
could clog the drain system.

BAKE GAS BYPASS
BAKE GAS BYPASS allows the gas used to clean the

trap in BAKE to bypass the purge vessel. Normally
this gas passes through the glasswars, but if the
sample has not been drained it could cause additional
volatiles to be purged, thus hindering total cleanup of

. the trap. Normally if AUTO DRAIN is on then BAKE GAS

BYPASS is off, and vice versa.

YALVE and LINE Temperatures

CAPILLARY INTERFACE Temperature
The 6-port valve and sample lines of the LSC 2000 and

accessories are heated to prevent cross-
contamination of samples due to memory effects.
These temperatures should be set high enough to
prevent this, however, not so high as to cause any
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degradation of labile compounds. These values are
normally set to 100°C as a minimum. |f the sample is
heated, the valve and lines should be set at least as
high as the sample temperature. In cases where
contamination does occur, these values can be ralsed
to accelerate cleanup.

Mount Temperature

The sampler mount is heated to prevent memory
offects. However, it does not needto be turned on
always, and may occasionally even have an adverse .
effect on samples by heating the upper part of the
glassware. This heat may be conducted to the sample.
For water or soil samples the mount.need never be
heated. In fact, a cool mount allows excess water
vapor to condense and fall back into the glassware.
For certain types of heated samples (esp. oils) the
mount must be heated to prevent-memory. sffects. Set
the mount temperature equivalent to the sample
temperature.

CAUTION: When the mount is heated the sampler
mounting nut will be HOT. Take care when
changing glassware.

PURGE Time

The purge time should be chosen with the goal of good
sensitivity and reproducibility in mind. Times longer
than 15 minutes generally have few benefits, and can
lead to breakthrough of the trap. A good starting point
is 10 minutes.

DRY PURGE Time

The dry purge time should be about 4 to 6 minutes,
depending on the purge flow rate. Allow enough time
for 200 to 250ml of gas to pass through the trap.

Purge Flow Rate

The purge flow rate is normally 40ml/min. Faster
flow rates can affect trapping efficiency. Using
larger diameter traps (e.g. 1/4") can allow faster flow
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rates due to decreased linear flow velocity. Slower
rates can be beneficial in minimizing foaming or
aerosol problems. The flow rate can be measured by
attaching a bubble flowmeter or other flow indicator

to the vent port located on the front panel of the

LSC 2000. (We recommend use of the Tekmar Digital
Flow Meter, #13-0073-000.)

PURGE READY Temperature

Purge Ready should be set about 30°C. This ensures
good trapping efficiency. Higher settings may be
necessary if the ambient temperature makes achieving
this difficult.

DESORB PREHEAT Temperature

Desorb preheat is intended to help deliver the sample
to the GC in the tightest slug possible. The desorb
preheat temperature should be set to 5°C below the
DESORB temperature.

DESORE Temperature and Time

The desorb temperature is normally between 1502 and
200°C. The exact temperature depends on the sample
compounds. For volatile compounds purged from
ambient samples, 150°C is good. For higher
temperature samples, the desorb temperature must be
raised to quickly desorb the less volatile compounds.
The desorb time is normally four minutes. This works
equally well for flow rates from 2 to 50ml/min. This
time is also sufficient for capillary column flow

rates when the flow rate Is set by pressure control.
Mass flow control usually requires longer times of up
to 8 minutes. :

BAKE Temperature and Time

The bake temperature is normally 225°C. Higher
temperatures do not increase the bake efficiency, and
can lead to shorter absorbent lifetimes. The bake
time is normally 7 to 10 minutes. For heavily loaded
traps, or compounds of low volatility, longer times

(up to 20 minutes) may be required.
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EPA procedures specify valuas for each parameter.
These values are listed below for each method.

Method 20L1 S02.1/601 203,1/602 924
Sample Size 5ml 5ml S5ml 5ml
Purge Time 11 min. 11 min. 12 min, 12 min,
Dry Pqufc Time Off Off 6 min, Off
Purge Flow 40ml/min 40ml/min 40ml/min 40ml/min
Desorb Time 4 min. 4 min, 4 min. 4 min.
Desorb Temp. 180=C 180°C 180°C 180°C
Bake Time NS* 7 min, 7 min. 7 min.
Bake Temp. NS* 180°C 180°C '180°C
Trap Mat'l ** T T/SG/C T T/SG

*NS= not specified
**T= Tenax, SG= Silica Gel, C= Charcoal

These are the purge and trap parameters specified in
various EPA drinking water and municipal and
industrial waste water methods. They are listed as a

- quick refarence for customers doing analyses under

EPA certification. Different applications or
instrumental configurations may be optimized by
varying these parameter settings.
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6.1
Changing the
Trap
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New Installations

The LSC 2000 is delivered with a blank trap installed.
This prevents the damage that would be done to a
packed trap if the unit was powsred up with no purge
gas flow present. Replace the blank trap with a
packed trap before running a sample.

How to change g trap

1) Remove the trap door at the front end of the left
panel.

2) Make sure the trap Is not hot.

3) It you have already powered up the unit, make sure
the system is in Purge Ready or Standby.

4) Make sure the unit is in HOLD, not AUTO.

5) Loosen the nut at the top of the trap one full turn
but do not remove it completely.

NOTE: The nut at the top of the trap should have been
fastened finger tight and loosened easily. If
not, the ferrule may need to be replaced.

6) Hold the bottom fitting in place with a 7/16"
wrench while using a 7/16" wrench to turn the nut
at the bottom of the trap counter-clockwise until
the fitting is disengaged.

7) Grasp the trap furnace and trap and pull the trap
straight down and out of the upper trap fitting.

8) Grasp the trap furnace in one hand and the lower
trap fitting with the other hand and pull the trap
out of the furnace.

9) Slide a packed trap into the trap furnace sleeve.
10) Reconnect the top and bottom fittings. Take care
not to tighten the top fitting past finger tight.
Doing so may result in damage to the teflon

ferrule. .

11) While holding the fitting in place with a 7/16"
wrench, tighten the brass nut at the bottom with
another 7/16" wrench 1/8 turn past finger tight.

12) Put the trap door back on.

Before samples can be run, the new trap must be
thermally conditioned. Refer to Conditioning a New
Trap, Section 6.2.
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When to replace g packed trap

Tenax has a significantly shorter lifetime than do

silica gel or charcoal. Silica gel and charcoal

normally do not affect trap longevity. Trap lifetimes
range from 2 weeks to 5 years, with the average beling
approximately 6 months.

Indicators of trap age are:

1) Increase in background. This usually takes the
form of benzene and other aromatics In
instrument blanks.

2) Losses of brominated compounds while other
compounds remain constant.

3) Increase in backpressure.

To condition a trap, first make sure you have followed
the procedures for powsring up the unit (if not, see
Powering Up the System, Section 4.3). These
procedures include those which load the Method
default values into the Random Access Memory (RAM)
of the microprocessor. These defaults include a value
of 225°C for the Bake mode. Press STEP TO BAKE to
cause the system to go to Bake mode. Press HOLD to
keep the unit in Bake mode for at least 10 minutes to
thermally condition the trap.

Tenax requires only a short conditioning period, about
10 minutes at 225%C. Silica gel and charcoal require
about the same conditions. For heavily loaded traps or
compounds of low volatility, longer bake times may be
required. If a trap is contaminated by a dirty sample,
overnight conditioning may be necessary.
Temperatures above 225°C do not speed up
conditioning and may shorten trap lifetime. A
10-minute conditioning period at the start of each day
Is recommended if organic solvents are present in the
ambient atmosphere.




IR, A ko T e T ST T T AR A

GENERAL MAINTENANCE
6.3 The LSC 2000 can become seriously contaminated
Cleaning the from a heavily contaminated sample or from poor

Sample Lines quallty purge gas.

For sample-caused contamination, turn Bake Gqs
Bypass off and install clean, dry glassware. Press

STEP TO BAKE and then press HOLD. Keep the unitin
Bake mode for at least 1 hour. In some cases longer
durations might be required.

If contamination is due to poor quality purge gas, first
replace the tank and all hydrocarbon traps on the gas
supply line. This process may be sufficient to obtain
good blanks. If not, press STEP TO BAKE and then
press HOLD. Keep the unitin Bake mode for at Ieast 1
hour. In some cases longer times might be required. . . . .
If the contamination problem persists, call Tekmar's
Applications Department for assistance.

6.4 Clean glassware is essential to Interference-free
Cleaning runs. This applies to flasks and cylinders as well as
Glassware samplers, i.e., any vessel used to handle samples,

standards, blank water, etc. To effectively clean
glassware, Tekmar recommends:

1) Using dedicated glassware,

2) obtaining an ultrasonic bath, and

3) obtaining a muffle furnace.

Dedicated glassware refers to glassware that is used
for concentrator work only. Glassware that is used
for other procedures such as extractions, often is not
clean enough to use in trace applications.

An ultrasonic bath is a godsend for saving time.

Rather than laboriously scrubbing samplers, a cursory
scrubbing followed by ultrasonics is far more

effective and much less labor intensive. Ultrasonic
baths can effectively clean the frits and walls of frit
samplers that brushes cannot reach. Any of the
glassware detergents recommended for use with an
ultrasonic bath are acceptable. (We recommend use of
the Tekmar Ultrasonic Bath, #13-0081-000).
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A muffle furnace is excellent for cleaning many
samplers that nothing else can touch. Set the
temperature to approximately 350-400°C (do not go
too high, the glassware may melt) and allow the
residues to be oxidized. After the glassware has
cooled, the remaining char is easily removed with a
brush and a cleaning agent. (We recommend the
Tekmar Muffle Furnace, #1 3-0080-000.)

The sample needle should also be cleaned on a routine
basis. Frequency of cleaning depends on the nature of
the sample. Aqueous samples require infrequent

.Cleaning while oils and other messy samples require

cleaning after every run.

Tekmar's factory service facilitios are located in
Cincinnatl, Ohio and may be contacted by calling toll
free (800) 543-4461, or in Ohio, (800) 344-8569. Our
Service Department experts can help locate the cause
of a problem and can determine the best way to
expedite repair. All replacement parts for the

LSC 2000 are described in this section. Please
include the model and serial number of your
instrument when ordering spare parts.

SAMPLE HANDLING

14-2337-024 Sml Fritted Sparger (glassware only)

14-2334-024 25ml Fritted Sparger (glassware
only)

14-2336-024 5ml Needle Sparger (glassware only)

14-2333-024 25ml Needle Sparger (glassware
only)

14-3096-000 5ml Fritted Sparge Kit

14-3095-000 25ml| Fritted Sparge Kit

14-3094-000 5ml Needle Sparge Kit

14-3093-000 25ml Needle Sparge Kit

14-1101-050 Sample Valve, 3-Port Assembly

14-0216-016 Female Luer Connector for Sample

| Valve

14-0063-043 Plug Septa

14-0234-002 Drain Line Assembly

14-2988-000 Purge Line Assembly
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SAMPLE HANDLING (cont.)

14-0242-016 Long nut, 1/16" (for sample fitting)

14-3097-016 Ferrule, 1/16" Valco, Teflon (for -
sample fitting)

14-3124-016 Short nut, 1/16" (for sample needle)

14-3123-016 Ferrule, 1/16", ETFE (for sample
needle)

14-3126-053 Needle, 5ml, 8-5/8"

14-3127-053 Needls, 25ml, 10.25"

14-1590-016 Plug nut, 1/16", SS

SYRINGES

14-0069-052 5ml Sample Syringe w/l.uer
Connector

14-0070-052 25ml Sample Syringe w/Luer
Connector

12-0089-052 10ul Calibration Syringe

EITTINGS

14-3145-000 Sample Mount Wrench

14-2389-016 Sample Fitting Tee

14-0264-016 Union, Bulkhead, 1/16", SS

14-0356-016 Union, Bulkhead, 1/8", Filter
Assembly

12-0064-016 Union, 1/8"-1/8" Stub, Brass,
Bulkhead

14-2401-016 Top Trap Fitting, 1/8", Gold-plated

14-2517-016 Top Trap Fitting, 1/4", Gold-plated

14-2628-016 Tee, 1/16", Gold-plated, dry purge

14-0243-016 Nut, Short, for 1/16" tube, Valco

14-0159-016 Nut, 1/16", SS, Swagelok

14-2931-016 Ferrule, 1/16", graphite/vespel

14-0051-016 Union, 1/16", S5

12-0042-016 Union, 1/16"-1/8", Stub, Brass

12-0073-016 Union, 1/8", Brass

12-0070-016 Tee, 1/8", Brass

14-3098-016 Ferrule, 1/2" Valco, Teflon

14-0521-016 Ferrule, 0.4mm I.D., graphite/vespel

14-1488-016 Ferrule, 0.5mm L.D., graphite/vespel

 14-2074-016 Ferrule, 0.8mm 1.D., graphite/vespel
14-0442-016 Ferrule set, 1/16", Swagelok, Teflon
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TUBING -
14-0546-002 Tubing, 1/8", Copper (pricefft.,
min. 5 ft.) '
14-0441-002 Tubing, 1/16", Nickel, Large Bore
‘ - (price/tt., min. 5 1t.)
14-2922-002 Tubing, 1/16", Glass-Lined
(price/t., min. 5 ft.)
14-2925-002 Top of Trap Glass Line Assembly
14-2926-002 Sample Glass Line Assembly
- 14-2927-002 6-Port Glass Line Assembly
14-0539-002 Tubing, Fused Sllica, 0.32mm 1.D.,
(price/meter)
14-2072-002 Tubing, Fused Silica, 0.53mm I.D.,
(price/meter)
14-3125-002 Hypodermic Tubing, SS, 16GA
(price/foot)
14-3227-002 Transfer Glass Line Assembly
ELECTRONICS (110V)
14-2984-000 Microprocessor Buzzer
14-2884-000 Microprocessor Cable
14-2406-000 Front Panel Keypad
14-2522-000 CPU Board Microprocessor w/ROM
14-2983-000 CPU Board Microprocessor w/o ROM
14-2982-000 ROM for CPU Board
14-2575-000 Power Supply Board
14-2576-000 Interface Board
14-2577-000 Logic Board
14-2578-000 Output board
14-2574-000 Mother Board
14-2579-000 Interconnect Board
14-2580-000 Program Panel Display Board
14-2511-000 Expansion Slot Cover
14-0065-034 Fuses (5), 1.0 amp
14-3043-034 Fuses (5), 8.0 amp (rectifier)
14-0140-034 Fuses (5), 2.0 amp
EURNACES, HEATERS and TRAPS (110V)
14-2916-000 Trap Heater Assembly, 1/8"
14-0653-020 Cartridge Heater, (Sample Mount)
14-2456-000 Sample Fitting Heater Block
| Assembly
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FURNACES, HEATERS and TRAPS (cont.)

14-2917-000 Trap Heater Power Cord Assembly
14-2539-000 Oven Heater Assembly
14-2874-020 Strip Heater, (Valve Oven)
14-2429-026 Thermocouple Extension, 9"
14-2985-000 Transter Line Assembly, 36"
14-2829-000 Transfer Line Assembly, 48"
14-2986-000 Transfer Line Assembly, 60"
14-2822-000 Bottom Trap Fitting for Heater
Assembly
14-2923-026 T.C. Extenslon Trap Heater (inside -
unit)
14-2947-000 Sample Heater Power Cord
14.2946-000 Sample Heater Auxiliary Power Cord
14-3146-000 Cartridge heater, 6-Port Valve
14-3148-000 Heat Sink, 6-Port Valve
14-1168-003 Trap, Blank (#0)
12-0083-003 Trap, Tenax (#1)
12-0084-003 Trap, Tenax/Silica Gel (#2)
14-0124-003 Trap, Tenax/Silica'Gel/Charcoal (#3)
14-1457-003 Trap, Tenax/Charcoal (#4)
14-2366-003 -Trap, OV-1/Tenax/Silica Gel/
Charcoal (#5)
14-1755-003 Trap, OV-1/Tenax/Silica Gel (#6)
YALVES AND PNEUMATICS
14-2658-050 6-Port Valve Slider
14-2657-050 6-Port Valve Actuator
14-3149-050 6-Port Valve Body with slider
14-2651-050 6-Port Valve Assembly w/ actuator
14-2647-000 2-Port Valve Drain Assembly
14-2648-000 2-Port Valve Vent Assembly
14-2862-000 Purge Valve Assembly
14-2861-000 Dry Purge Valve Assembly
14-2646-000 3-Port HRP Valve Assembly
14-1096-000 Pressure Gauge Assembly
14-2865-000 Pressure Regulator Assembly
14-2386-050 Flow Controller
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6.5
Ordering

Replacement
Parts (cont.)
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MISCELLANEOUS

14-0055-000
14-1362-000
14-2649-000
14-2650-000
14-15636-035
14-0509-026
14-0164-026
14-0304-035
14-1210-035
14-1533-035
14-2912-000
14-0298-039
14-2511-000
14-2540-000
14-2515-008
14-2516-008
14-2492-008
14-2536-008
14-2446-000
14-0002-031

14-2454-010
14-2440-006
14-2432-000
14-2435-010

©14-2438-019

14-2436-000
14-0067-027
14-2987-000
14-3046-035

14-2428-000
14-2914-000
14-3154-000

R Sl PR R

Installation Kit

Hydrocarbon Trap Assembly
Oven Fan Assembly

Trap Fan Assembly

2 Conductor MTA Housing, 18GA
K Thermocouple, (Sample Mount)
Female Thermocouple Jack
Terminal Crimp

2 Conductor Receptacle for Pin

2 Conductor MTA Housing, 24GA
Shipping Carton

Power Cord, 110V

Expansion Slot Cover

Oven Lid Assembly

Fastener, 1/4 Turn, #260
Retainer, SS, for 1/4 turn fastener
Washer, for 1/4 turn fastener
Receptacle, 1/4 Turn

Trap Door Assembly

Control Knob, w/o dot (for flow
controller and pressure regulator)
Thumb Nut

Standoff, Ceramic, (Sample Mount)
Bracket, Transfer Line

Cap Nut

Heater Fan Blade

Bracket, Sample Valve

Allen Wrench

Phillips Screwdriver

Wago Tool for thermocouple
connection

Sample Shroud, Complete

LSC 2000 User Manual .

LSC 2000 Applications Manual

i e A e A i

AN




6.5

Ordering
Replacement
Parts (cont.)
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GENERAL MAINTENANCE

INTERFACE CABLES

14-2974-000

HP 5700 Series (except 5710/30/20)

14-2976-000 HP 5710/30/90 (no black box req'd.)
14-2990-000 HP 5840A/5880A
14-2991-000 HP 5890, 5970 MS
14-3010-000 HP 5985/ 5993 I/0 Box GC/MS
(requires HP's BATCH or AQUARIUS
software & external events relay
board to operate w/SIDS Data
System)
14-2993-000 HP 5995/88/87/85/70 GC/MS
with HP 1000/RTE GC/MS Software
14-2970-000 Perkin-Eimer Sigma Series
14-3233-000 Perkin-Elmer 8000 Series
14-2968-000 Varian 3000 Series (except 3700)
14-2969-000 Varian 3700
14-2966-000 Varian Vista I/O Box (req'd. for
switching 2000A to 2000B)
14-2972-000 Tracor 560, 565 and 570
14-2992-000 Tracor 540
14-2973-000 Schimadzu GC9A
14-3147-000 General
ACCESSORY CABLES
14-3017-000 ALS to LSC 2000
14-3018-000 Model 1000 to LSC 2000
Model 4210 to LSC 2000

14-3257-000
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71
Electronic
Problems

#1
No display or
erratic display

#2
Unsuccessful
solf tests

TROUBLESHOOTING

This section Is intended as a guide to electronically

troubleshooting your LSC 2000.

CHECK

A. Are fuses F1,F2, F3
still good?

B. With power on, press
RESET (located next to
the power switch).
Does display appear?

ACTION
A. YES: Proceed to B.

NO: Replace and try
again.

B. YES: Systom Is reset.

NO: Replace the
CPU board or the
power supply.

A. Is fuse F2 good?

B. Does screen read
FAILURE?

C. Are resistance values
for all heaters valid?
Refer to Section 7.1.2
for resistance values.

D. Remove oven fan and 6-

port valve connectors
on the inside of the
front panel board. Are
fuses still blowing?

E. Did the displayed
temperature appear to
increass slightly?

F. Does the thermocouple
in question work

properly?

A. YES: Proceed to B.
NO: Replace fuse and
retest. If failure
still occurs,
refer to C.

'‘B. YES: Proceed to C. |

NO: Replace the CPU
board.
C. YES: Proceed to D if
fuses blow. If

not, proceed to E.

NO: Replace heater.

D. YES: Call the Tekmar
- Service Dept.
NO: Replace oven fan
or valve actuator.

E. YES: Replace the CPU
board.
NO: Proceedto F.

F. YES: Proceed to G.
NO: Proceed to H.
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-(cont.)

TROUBLESHOOTING

71
Electronic
Problems

#2
Unsuccessful
self tests

(cont.)

#3
System does
2 not
automatically
- Step from
“Startup to
Standby

75

el fTiWW”"!&‘WF' M L

CHECK

G. Does the
corresponding LED on
the back panel come
on?

H. Disconnect the
thermocouple in
question from the
program panel board.
Does the display read
410°C?

AT T I """WF,‘.,. SRR AN it r R ST PR u—-—,uwmzw‘lwwpm}!,’
" k__.!!‘_ 2 ‘,"F)gs-v ; : . f N H

ACTION
G. YES: Replace the
| output board.
NO: Replace the CPU
~orthe logic
board.
H. YES: Replace or repair
* the thermocouple.
NO: Replace the logic
board.

A. Is the front panel Hold
LED on?

B. Is the front panel Auto
LED on?

C. Are all temperatures
at their set point?

D. Are all fuses good?

E. Are all resistance
values for heaters
valid? Referto
Section 7.1.2 for
values.

F. Does corresponding
light on back panel
come on?

A. YES: Press AUTO.
NO: Proceed to B.

B. YES: Proceed to C.
NO: Proceed to D.

C. YES: Replace the CPU
board.

NO: Allow time to
heat up then
proceed to D.

D. YES: Proceed to E.

NO: Replace and try
again.

E.'YES: Proceed to F.

NO: Replace heater.

F. YES: Replace the
output board.
NO: Replacs the logic
board or the CPU.




7.1
Electronic
Problems

(cont.) #4

System does
not step from

Standby to
Purge Ready

#5

System does
not step from
Purge Ready
o Purge.

#6

System does
not step out of
Purge.

#7

System does
not step out of
Dry Purge.

#8

System does

- not step out of
Desorb Ready.

CHECK

A. s trap temperature
below the set point?

B. Is the system In Auto?

TROUBLESHOOTING

ACTION

A. YES: Proceed to B.
‘NO: Wait for the trap
to cool past the
-set point.

‘B. YES: Replace the CPU.

NO: ‘Press AUTO.

A. Does the system
include an auto
sampler?

B. Does the Start LED on
the I/0 board come
on?

‘C. Are the DIP switches

on the /O board set
corractly? Referto
Section 7.1.3.

A. YES: Proceed to B.
NO: Press START.

.B. YES: Replace the CPU

-or the /O board.
NO: Proceedto C.

‘C.'YES: Replace the CPU

‘or the 1/0 board.
NO: Set the switches
correctly.

A. Is system in Auto?

B. Has the preset time
elapsed?

A. YES: Proceed to B.
NO: Press AUTO.
B. YES: Replace the CPU.
NO: Wait for time to
elapse.

A. Referto Problem #6.

A. Is the system
interfaced to a G.C.?

B. Does the Continue LED
on the I/0 board come
on when the G.C. is
ready?

A. YES: Proceed to B.
NO: Press STEP.

B. YES: Replace the
CPU or the 11O
board.

NO: Proceedto C.
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7.1
Electronic
Problems
(cont.).

#8
System does

not step out of
Desorb Ready.
"~ (cont.)

#9

System does
not step out of
Desorb

- Preheat.

#10

System does
not step out of
Desorb.

#11

System does
not step out of
Bake.

77

CHECK

C. Are the DIP switches
on the I/O board set
correctly? Referto
Section 7.1.3.

D. Is the G.C. definitely
providing a Ready
signal to the 20007

R 1 L L L T
. : PIERNN

' ACTION

C. YES: Proceed to D.

NO: Set the switches

correctly.
D. YES: Replace the CPU
or the 1/0 board.
NO: Correct the G.C.
problem,

A. Does the trap temp.
equal or exceed the
set temperature?

B. Is the system in
Auto?

C. Is the trap heater
temperature rising
from ambient?

D. Is the resistance
value for the trap
heater valid?

E. Does the Trap Heater
LLED on the back panel
come on?

A. YES: Proceed to B.
NO: Proceedto C.

B. YES: Replace the CPU.

NO: Proceedto C.

C. YES: Allow time for it
to rise to the set
point.

NO: Proceedto D.

D. YES: Procesd to E.

NO: Replace heater.

E. YES: Replace the
output board.
NO: Replace the CPU
or the logic
board. '

A. Refer to Problem #6.

A. Referto Problem #6.

o




7.1.1
Fuse Ratings

7.1.2
Heater
Resistance
Values

7.1.3
DIP Switch
Settings

A A
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TROUBLESHOOTING

F1 Transformer Primary = 1.0 amp 250V
E2 120V outputs = 8.0amp 250V (rectifier)
E3 Transformer Secondary = 2.0 amp 250V
E4 Transformer Secondary = 2.0 amp 250V

~ Trap Heater Assembly.............. 105 OHMS

B.O.T. Heater Assembly ............ 270 OHMS
Transferline (48") .................. 92 OHMS
Mount Heater Assembly ............ 500 OHMS
Oven Heater Assembly . ............. 58 OHMS

There are 2 DIP switches on the /O board of
the LSC 2000. (A photograph of the /O
board is found in Section 8.) These DIP
switches are labeled U012 and U013. DIP
switch U012 settings control output
information to the user. DIP switch U013
settings control signals from the GC to the
CPU (Central Processing Unit) of the LSC
2000's microprocessor. These settings must
be set to correspond to the particular
configuration that your gas chromatograph/
data system requires. For example, is your
GC's relay closure normally open or normally
closed when the GC is ready to start a run?
Your gas chromatograph manual should
contain this information. The corresponding
LSC 2000 DIP switch settings are on the
following page.

When you receive a new LSC 2000 you will
also receive an Interface cable to
electronically interconnect the 2000 with
your GC. Your cable installation instructions
will Include the DIP switch settings for the
GC you have specified with your order.
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7.1 l3
DIP Switch Settings
(cont.)
DIP Switch U013 DIP Switch U013 DIP Switch U013
Signal Slgnal Condition Switch Settings
Start Relay Closure N.O. 6 and 2 are open
Relay Closure N.C. 6 is closed
2 is open
True Positive Signal 6 and 2 are closed
True Ground Signal 6 and 2 are open
Continue Relay Closure N.O. 5and 1 are open
Relay Closure N.C. 5is closed, 1 is open
True Positive Signal 5and 1 are closed
True Ground Signal 5and 1 are open
* Switches 3 and 4 should
be open for 8l signals
RIP Switch U012 RIP Switch U012 DIP Switch U012
Signal Slanal Condition Switch Settings
Purge Ready Relay Closure N.O. 6 Is closed
Relay Closure N.C. 6 Is open
Desorb Ready Relay Closure N.O. 5is closed
Relay Closure N.C. 5is open
Beginning of Desorb Relay and TTL Closure N.O. | 1and 4 are closed
3is open
Relay and TTL Closure N.C. | 1 and 3 are open
4 is closed
End of Desorb Relay and TTL Closure N.O. | 1 and 3 are closed
4 is open
Relay and TTL Closure N.C. | 1 and 4 are open
3is closed
End of Cycle Relay Closure N.O. 2is closed
Relay Closure N.C. 2is open
79
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LSC 2000 FIGURES
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LSC 2000 LOGIC & OUTPUT BOARDS
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LSC 2000 POWER SUPPLY BOARD
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Tekmar
SYRINGE, 5ml, W/LUER CONNECTOR POWER CORD
#14-0069-052 #14-0298-039
3-PORT VALVE ASSEMBLY
/ #14-3128-000
FRITTED SPARGER, 5ml
#14-2337-024 R
PLUG SEPTA ; - HYDROCARBON TRAP ASSEMBLY -
#14-0063-043 ﬂ;‘ #14-1362-000 -
g o E:
TEFLON FERRULE, VALCO, 118" |
#14-3097-016 ]
" :

__M

FERRLULES, 0.85mm GRAPHITIZED VESPEL

- i 5. SCREWDRIVER, PHILLIPS HEAD
#14-1488-016 -2887-000 . ;
CAP NUT, BRASS, SWAGELOK o FERRULES, 0.8mm GRAPHITIZED VESPEL #14-29 v

#4-2792:016 " 142074018 e W
A * FERRULES, 116" GRAPHITIZED VESPEL™™ s o »

WAGO TOOL #14-2931016 M

#14-3048-035 ! » v

.2 LR R
TENAX/SILICA GEL TRAP, 12" - svnmoE 104
- #14-0084-003 #14-0089-052 »
TENAX TRAP, 12" DRAIN LINE :
#14-0083-003
#  AsseEmBLY
ALLEN WRENCH TEFLON FERRULE, VALCO, 1/2" #14.0234-002
#14-3098-018 '
#4-0067-027 - ﬂ«w‘ " " -a
- - - =
;;“' 4~ PR [ n [ ] ‘
b - e ] |
/ - R v B / » n
FUSES, 1.0 amp, 250V FUSES, 2.0 amp, 250V
b #14-0065-034 #14-0140-034 \ ;
LONG m]'o mi.ocig 1ne" ' FUSES, 8.0 amp, 250V UNION, 178" BRASS TUBE. .,
#14-3043-034
- PQRGE LINE
1 ASSEMBLY

#14-2068-000 |

FUSED SILICA TUBING,
0.53mm LD. x 5M

0.32mm 1.D. x 5M
#H4-2072-002

#14-0539-002

1[10" 8«8 SWAGELOK #14-0051-018 AND

LSC 2000 KIT BOX ASSEMBLY




et b, ”’:‘W
B il




M inih -
R RN N R L X
hiv :

LSC 2000 CPU BOARD & KEYPAD

"a
]
]
n
.
A

.
v

L]
v
L

"a
]
[
[

R
s

DA
)
[

0 q,t;.m&'m' e
i gff, 1
1




AT R e S 4 A, " L R N . .

[ AR TR
e e

ey i H WA
i

— ' .

T Kl "

i

wor




LT L A - P SRRy - SRR s W BT L e A T b L T L 2 o O
LR P A A - e a b DL SR S R A

Tekmar:

OUTPUTS

8IX
purax | vant | wap | DrAW [svpass TRAP
MODES | varve | vaLve | vaive | varve | vacve | SONE | ran

START-UP

STANDBY

PURGE
READY

PURGE & &
DRY punaE| & %» *

DESORS
READY

DESORB
| PrENEAT

DESORS
DESORS

W/DRAN & L *
BAKE

L AL K AR AR AR

V||| ||V | |00

& INDICATES OUTPUT IS ON

P » SIX PORT IMULTI-PORT] VALVE I8 IN THE PURGE MODE
CONFIGURATION. IREFER TO FLOW DIAGRAM)

D = 8IX PORT I(MULTI-PORT! VALVE IS IN THE DESORB MODE
CONFIGURATION. IREFER TO FLOW DIAGRAM]

LSC 2000 OUTPUT OPERATIONAL SUMMARY
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TRAP J:t ‘I‘_g]
FAN

VALVE E
VALVE

BYPASS ﬂ m
VALVE

SAMPLE HTR.

© sl © POSITIONS

TRAP HTR o] ' 1. Line Heater
MOUNT HTR. 2. Spare
ETN N 3. Sample Heater
ovex e, ] 4. Trap Heater
5. Oven Heater
oven rav - [] 6. Mount Heater
mLts fllo 7. Spare
vatve flo | 8. B.O.T. Heater
+1— +2- +3- +4- +5— +6- +7- +8—
-] ojojo|ojolo]jojojo|o|ojo|o]o
o Tékmar O
14-2590 REV-A 62687

INTERIOR VIEW QF THE PROGRAM PANEL

LSC 2000 THERMOCOUPLE POSITIONS
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ELECTRONICS WRAPPER

14-2929-000 |
F

ASSY. MODEL 2000

LSC 2000 ELECTRONICS WRAPPER ASSEMBLY (110V)
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REAR PANEL

COPPER TUBING CRIMPED TO
90 CC/MIM

GRAPHITIZED VESPEL FERRULES ARE PHYSICALLY SDFT AND FDR

PO
PER ECO W1 L

4-1590-016 [PLUG NMUT 1/16 VALCO

£ 3-015 |F ERRILN
i

I}IIIIII

4
4- SAMPLE ¥
4- IN1DM &
[ VAL
| 1 [ W
- j4- -
| j4-
4
] 4
4-2B62-000 VAL
4-2B861 VAL
4-2646-
- [ 1/8°

I
: /15* TUIE 70 L/ TR
-
12-0064-016 | 18008 B0® /¥ T 1D L& STo
———

Tekmar Company~

BEST RESULTS SHOULD BE TIGHTEMED “FINGER TIGHT® PLUS FLOW DIAGRAM

THALF A TURM® AT A TIME LNTIL GAS TIGHT WOT TO EXCEED e e s e e

OME AND A QUARTER TURNS. e === 14-2825-000
- - ~

MODEL L SC 2000

LSC 2000 FLOW DIAGRAM
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v.1.1.88
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Auto Drain, 50
ALS 2016, Accessories section
ALS 2032, Accessories section

Bake mode, 31

Bake Gas Bypass, 51
Baud rate, 23

Blank trap, 4, 17

Capillary columns, connection to, 13
Capillary Interface, Accessories section
Carrier gas connection, 12

Diagram of, 9
Clock, 42
Cooldown mode, 30 '
CPU (Microprocessor) board, Section 8

Desorb mode, 31

Desorb preheat mode, 31
Desorb ready mode, 30 .

DIP switches, 73

Drain tubing (on rear panel), 20
Drain line (on sample valve), 7
Dry purge mode, 30

Electronics module connection, Section 8
Electronic troubleshooting, 69
EPA procedures, 64

Fritted disc sparger, 7 -
Fused silica tubing
Installation of, 11
Handling of, 19
Fuses
 Location of, 20
Fuse ratings, 73

G.C. (Gas Chromatograph)

Electronic connection to the LSC 2000, 20
Pneumatic connection to the LSC 2000, 9

Glassware
Sizes available, 2
Installation of, 7
Cleaning of, 67

INDEX

Index.1




INDEX

Index.2 )

Hydrocarbon trap
Installation, 9
Photograph of, Section 8

Inject mode, 31 | :
Instrument configuration (for accessories), 43
Interface cables, 73
Introductory screen, 21
I/O board

Location of, 20 |

Photograph of, Section 8

Kit Box Assembly
Contents of, 6 _
Photograph of, Section 8« .

LCD (Liquid Crystal Display)
Specifications, 2
Interior photograph of, Section 8
Viewing angle adjustment of, 33
Leak checking, 16
Logic board
Location of, 20

Method parameter values, 46
Motherboard, Section 8

Needle sparger; 8
Needle bushing
Location of, 7

Operating temperature requirements, 3
Output board,

Location of, 20

Photograph of, Section 8
Output operational summary, Section 8
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Packed column injection ports, 12
Plug septa - '
Location of, 7
Power supply board
Location of, 20
Photograph of, Section 8
Preheat mode, 29 -
Prepurge mode, 29
Program panel, 27
Interior view of, Section 8
Purge bulkhead
Location of, 7
Purge gas regirements, 3
Purge line
Location of, 7.
Purge mode, 29
Purge ready mode, 28

Quantitating a run, 59

RAM (Random Access Memory), 34
Relative humidity requirements, 3
Reset switch,

Location of, 20

Sampler mount
Location of, 7
Sample valve
Location of, 7
Self tests, 32
Serial port (RS232C)
Location of, 20
Description of, 22
Specifications, 3
Six-port valve
Location of, 11, Section 8
Specifications, 2
Standby mode, 27
STEP TO BAKE, 50
STEP TO STANDBY, 49
Storage temperature requirements, 3

Index.3




INDEX

Index.d4 .

Thermocouple positions, Section 8
Transfer line, heated, 11
Traps
Blank traps, 4, 17
Changing a trap, 17 .
Identifying a trap (trap numbers), 18
Conditioning a new trap, 66
Optional traps, 2 -
Tubing '
Specifications, 2 -
Drain tubing connection, 20

Unpacking the unit, 4
Utilities, 3

Valving, 2

Voltage specifications, 3

Warnings, 1
Wiring diagram, Section 8
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