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Safety Notes

Warnings, cautions, and notes within the text of this manual emphasize important and critical
instructions as follows:

An operating procedure or practice which, if not strictly observed, could result in personal
injury, affect the operator's health, or contaminate the environment.

>

WARNING

An operating procedure or practice which, if not strictly observed, could result in damage to
equipment.

>

CAUTION

Not considered a hazard but requires attention.

)

Z
Q
-
=1

Read the entire Specification and Installation Sections of this manual before beginning the
installation and operation of the 5000 Analyzer System. Failure to do so, and/or use of this
WARNING  equipment in a manner not specified in this manual or accompanying documents, may impair
the protection against fire, electrical shock and injury originally provided by this equipment.
In addition, failure to follow the installation and start-up instructions may void the instru-
ments warranty.

>

Electrical Safety Warnings

Up to 240 Vac may be present in the analyzer and controller. Always shut down power sources
before performing any maintenance. Only a qualified electrician should make electrical connec-
tions and ground checks.

A Any troubleshooting or maintenance to this Analyzer that requires access to the interior of the
various components must be performed by qualified service personnel only. There are no opera-

WARNING . . o . .
tor level serviceable parts, expendables, or maintenance needs inside this equipment.

Instrument grounding is mandatory. Performance specifications and safety features are void if
the system is operated from an improperly grounded source. Check ground integrity to all por-
tions of the analyzer before power up. See Fig. 5e for proper internal grounding instructions.
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Sample Gas

Potential hazards of the sample gas should be taken into consideration before connecting sample
to the analyzer. Personal protective equipment and proper ventilation must be used if sample

is toxic or corrosive. Eliminate all fire hazards if sample is flammable. Do not trap explosive gas
inside enclosure when installing the lid.

WARNINGS

The field unit may contain flammable or toxic process gas. Remove the field unit dome
lid in a well-ventilated area only after electrical power is shut off and the surrounding
area is known to be nonhazardous.

A Check sample system for leaks before connecting to analyzer.
WARNING

The lid weighs 8.2 kg (18 Ib). Use proper lifting methods and wear protective footwear when
WARNING  1€moving.

All operating, calibration, and maintenance procedures contained in this manual must be
strictly adhered to. If output is questionable, the system should be checked immediately for

NOTE . . .
proper function and calibration.

vii



Warning Labels

These symbols may appear on the instrument in order to alert you of conditions that exist.

PROTECTIVE CONDUCTOR TERMINAL
(BORNIER DE CECRAN DE PROTECTION)
Schutzerde

Achtung - Hochspannung Lebensgefahr

CAUTION - Refer to accompanying documents
(ATTENTION-SE REFERER AUX DOCUMENTS JOINTS)
Achtung (Beachten Sie beiliegende Dokumente)

CAUTION - Hot Surface
(ATTENTION-SURFACE CHAUDE)
Achtung - HeifSe Oberfldche

CAUTION - Risk of electric shpck )
A (ATTENTION-RISQUE DE DECHARGE ELECTRIQUE)

Environmental Information (WEEE)

This AMETEK product contains materials that can be reclaimed and recycled. In some cases the
product may contain materials known to be hazardous to the environment or human health.

In order to prevent the release of harmful substances into the environment and to conserve our
natural resources, AMETEK recommends that you arrange to recycle this product when it reaches
its “end of life.”

Waste Electrical and Electronic Equipment (WEEE) should never be disposed of in a municipal
waste system (residential trash). The Wheelie Bin marking on this product is a reminder to dispose
of the product properly after it has completed its useful life and been removed from service. Metals,
plastics and other components are recyclable and you can do your part by one of the following
these steps:

*  When the equipment is ready to be disposed of, take it to your

local or regional waste collection administration for recycling.

* In some cases, your “end-of-life” product may be traded in for

credit towards the purchase of new AMETEK instruments. Contact

your dealer to see if this program is available in your area.

* If you need further assistance in recycling your AMETEK prod-
] uct, contact our office listed in the front of the instruction manual.
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SPECIAL WARNINGS AND INFORMATION FOR USE OF THE
5000 CONTROLLER IN HAZARDOUS LOCATIONS

This equipment is suitable for use in Class I, Division 2, Groups ABCD or Non-Hazard-
ous Areas Only.

A Warning - Explosion Hazard - Substitution of components may impair suitability for Class I,
WARNING  Division 2.

A AVERTISSEMENT - RISQUE D’EXPLOSION - LA SUBSTITUTION DE COMPOSANTS
: PEUT RENDRE CE MATERIAL INACCEPTABLE POUR LES EMPLACEMENTS DE
Avertissement -y 2 GG | DIVISION 2.

Warning - Explosion Hazard - Do not disconnect or open equipment unless power has been
WARNING  Switched off or the area is known to be non-hazardous

AVERTISSEMENT - RISQUE D’EXPLOSION - AVANT DE DECONNECTER OU OUVRIR
Avertissement [EQUIPEMENT, COUPER LE COURANT OU S’ASSURER QUE LEMPLACMENT EST
DESIGNE NON DANGEREUX.

Refer to Section 501.4(b) of the NEC or 18-152 of the CEC for proper wiring connections to the

service and installation accessible field terminals on the customer wiring module. See Section 501-

NOTE
3b(6) of the NEC or 18-172, 174 of the CEC for flexible mains connect.

A Do not use the “Alarm” or “Relay” Functions on the customer wiring module to energize motors,

CAUTION  Pumps, or any other device that could present an overload condition during normal operation.

Refer to Customer Wiring Diagrams and Installation Instructions contained in this Manual and

the Document Package included with this Instrument.
NOTE

ix
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OVERVIEW

The AMETEK 5000 Moisture Analyzer System measures trace concentrations of moisture in gases
such as hydrogen, natural gas, air, oxygen, carbon dioxide, and nitrogen. The multi-point option al-
lows for analysis of up to four samples from different sources. Moisture concentration in the sample
gas is quantified in parts per million by volume (ppmv) or pounds per million cubic feet (Ibs/mmft?).

Theory of Operation (Figure 1)

The analyzer measures the oscillation frequencies of two crystal oscillators: Y, the local oscillator

or LOC, with a constant frequency (nominal f, = 8.982500 MHz) and Y,, the measuring oscillator
with a variable frequency (nominal f, = 8.982000 MHz). The measuring oscillator contains a crystal
which is coated with a thin film of hygroscopic material and enclosed in a measuring cell. When the
sample or reference gas flows through the cell, the crystal coating sorbs or desorbs moisture, thereby
changing the natural oscillation frequency of the measuring crystal. The difference between the
constant and measurement oscillation frequencies is known as the cell frequency.

A typical measurement cycle (=60 seconds) is divided into two 30 second measurement periods’.
During the first period of the cycle, sample gas flows through the measuring cell. Moisture sorbed
by the crystal coating increases the mass of the crystal which changes the measuring frequency. The
measuring frequency (f,) is continuously mixed with the reference frequency (f,) to produce the
"wet" cell frequency, f

sample”

During the second period of the cycle, reference gas (moisture concentration < Ippm) flows
through the measuring cell. Moisture desorbed by the crystal coating decreases the mass of the crys-
tal which changes the measuring frequency. The measuring frequency (f,) is continuously mixed
with the LOC frequency (f,) to produce the "dry" cell frequency, f, . The Af between f__ and f
is proportional to the moisture content of the sample gas and is used in the polynomial expression
used to calculate moisture content.

Like the first cycle, the second cycle starts with the f__ | measurement. The A between the second
cycle fsample and first cycle f measurements becomes the new Af. Then the second cycle f _, mea-
surement is made and the A between the second cycle f | and second cycle f,  measurements
becomes the new Af. In this manner, the value of Af is updated and sample moisture concentration

is calculated twice per cycle or approximately every 30 seconds*.

Verification

A portion of the reference gas flows through a moisture generator where a known amount of moisture is sorbed
by the gas. During normal operation, this moisture generator gas is exhausted. When cell verification is required,
the moisture generator gas flows through the cell in place of the sample gas. The Af between the cell frequency
measurement made while the moisture generator gas flows through the cell (f_)) and f _, becomes the new Af.
This value, or the resulting moisture value (ppmv), is compared to the known quantity of moisture added to
the reference gas by the moisture generator. Cell verification factor, or span, is then verified or can be adjusted
as required.

"Timing for typical 5000 system only. Refer to Appendix A for timing of units with asymmetric cycle.
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5000 Analyzer Gas Flow Diagram

Figure 2
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Gas Flow (Figure 2)

Gas flows in three separate streams through the system: sample gas, reference gas, and moisture
generator gas. Flow rate through the cell (for whichever gas is present) is controlled by flow control
needle valves and indicated by a flowmeter at the cell exhaust. A pressure gauge is also located at
the exhaust port to ensure analyzer operation at a back pressure of 103 kPa (15 psi) gauge; this per-
mits exhausting to a pressurized vent.

Four solenoid valves (L, ,) are switched by the controller to control gas flow to the cell as described
below. Note that energized valves are in the normally closed contacts (NC) position and de-ener-
gized valves are in the normally open contacts (NO) position:

Normal Operation:

* Sample gas flow (-fsample measurement)
L, is energized and L, is de-energized so sample gas flows to the cell. L, and L, are de-
energized (open contacts) so reference and moisture generator gases are exhausted.

* Reference gas flow (f, , measurement)
L, and L, remain de-energized. L, and L, toggle such that reference gas flows through the
cell and sample gas is exhausted.

Auto or Manual Verification:

* Moisture Generator gas flow (f_, measurement)
L, and L, are energized so sample bypasses L, to exhaust port and calibration gas flows to L. L,
is energized so moisture generator gas flows to the cell. L, is de-energized so reference gas is
exhausted.

* Reference gas flow (f, , measurement)
L, and L, remain energized. L, and L, toggle such that reference gas flows through the cell and
moisture generator gas is exhausted.

System Components
A typical 5000 Moisture Analyzer system is comprised of an explosion-proof 5000 field unit, sample
drying and filtering equipment, and a remote 5000 Microprocessor Controller.

Field Unit (Figure 3)

Components contained in the field unit:

* Sample cell contained in an oven and maintained at 60°C
* Sample and reference solenoid valves (L,, L))

* Moisture generator

* Moisture generator solenoid valves (L,, L,)

* Power and electronics control card

* Power transformer (not shown)

¢ Internal heater and 40°C thermostat (not shown)

* H2S scrubber (optional, not shown)

1-4 5000 Multi Point Moisture Analyzer



Power and Electronics

Moist Gi t
oisture Generator Control PC Board

Flow Controll

Reference Gas

Inlet
Sample Gas Inlet \
Reference Gas
Flow Control
Sample Gas Moisture Generator

Flow Control

Back Pressure
Regulator Control

e |

Back Pressure Gauge
Flowmeter

Top View

Sample Solenoid Valve
(Not Visible)

Moisture Generator Solenoid
_ Valves (Part of Moisture
Generator )

Reference Solenoid Valve

Back View

Figure 3: Typical 5000 Field Unit
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Externally mounted controls and indicators:

* Sample gas flow control

* Reference gas flow control

* Moisture generator flow control regulator
* Flowmeter

* Back pressure regulator control

* Back pressure gauge

5000 Controller

All analyzer functions are microprocessor controlled. Operating parameters can be set and changed
using the 18 button keypad on the controller. Continuously updated moisture analysis data, system
operating parameters, and system messages are displayed on a 4 line, 80 character display. Control-
ler outputs are two 4 to 20 mA analog signals and various alarm contacts. An RS-485 serial port is
also provided on the controller to facilitate remote communication with a personal computer and
networking of numerous analyzers.

1-6 5000 Multi Point Moisture Analyzer



Ranges

Outputs

Alarm Contacts

Concentration Alarm Relays

Sample Switching Relays

Sensitivity

Repeatability

Accuracy

Moisture Generator Value

Operating Pressure
Allowable Inlet Pressure

Gas Flow Requirements

SPECIFICATIONS

* Calibrated 0 to 1000 parts per million by volume (ppmv)
* Display continues to provide trend information above 1000 ppmv.

* Output capability in Ibs/MMscf and dewpoint.

* 80 character vacuum fluorescent display

* Two 4 to 20 mA dc analog signals with completely user settable
span; one analog output is auto-ranging

* RS-485 bi-directional serial port

System Alarm

Computer Operating Properly (COP) alarm

Four Dedicated Concentration Alarm Contacts

Range ID (Channel 1 only)/Data Valid Contacts

(Contacts rated 30Vac/60Vdc, 50 VA maximum, 1A maximum)

Mechanical, AC/DC
Voltage 240 maximum
Power 50 VA maximum
(ex: 2A at 240 Vac)
Current Fused at TA

Solid-State, AC only:
Voltage 250 maximum
Power 50 VA maximum
Current Fused at 1A

0.02 ppmv (9.5 x 10-2Ib/MMscf)

0.02 ppmv (9.5 x 10 Ib/MMscf) or 1% of reading,

whichever is greater.

(0.02 ppmv over 0 to 5 ppmv with optional super-activated dryer on
certain applications).

1.0 ppmv (0.05 Ib/MMscf) or 5% of reading, whichever is greater
(0.1 ppmv over 0 to 5 ppmv with optional super-activated dryer on
certain applications).

Standard: 20 ppmv typical + 10%
Low Option: 3 ppmv typical + 10%

103 kPa gauge (15.0 psig)
207 to 690 kPa gauge (30 to 100 psig)

250 mL/min each at 103 kPa gauge (15 psig) for sample, reference,
and moisture generator

*Unless ordered as an extended range configuration.
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Voltage and
Power Requirements

Maximum Separation

Ambient Temperature Limits

Relative Humidity

Atmosphere

Pressure

Weather Rating

Net Weights

1-8 5000 Multi Point Moisture Analyzer

All systems are available with choice of nominal AC voltages:
Field Unit: e 100 =10%, 50/60 Hz, 175W max.

e 115 +10%, 50/60 Hz, 175W max.

e 230 +10%, 50/60 Hz, 175W max.
Controller:  * 95-230Vac, 47-63Hz, 75W max.

600 meters (2000 ft.) between field unit and controller

Field Unit: —20° to 50°C (-4F to 122F)
Controller: —0°C to 60°C (-4F to 140F)

Controller: 95% maximum
Field Unit: N/A, internally heated

Controller: Non-condensing, noncorrosive, Pollution Degree 2
Field Unit: N/A, internally heated, Pollution Degree 2

Up to 2000 meters (6560 ft.) elevation

Controller: Indoor Use—IEC 529; IP30 EQUIV.
Field Unit: Indoor/Sheltered/Protected Outdoor Use—IEC 529;
IP56 EQUIV.
Enclosure (If Supplied): Indoor/Outdoor Use—IEC 529; IP56 EQUIV.

Field Unit: 34 kg (75 1b)
Controller: ~6 kg (13 1b)
External 3A Molecular Sieve Dryer: 8 kg (18 1b)
Super-activated Dryer: 8 kg (18 1b) optional
Contaminant Trap: 8 kg (18 Ib) optional



INSTALLATION

Read this section of the manual before beginning installation of the 5000 Analyzer System. Fail-
i f ure to do so, and /or use of the Analyzer in a manner not specified in this manual, may impair the
protection against fire, electrical shock, and personal injury originally provided by this equipment.
WARNING [ addition, failure to follow the installation and start-up instructions may void the instruments
warranty.

Prior to Installation

The 5000 Field Unit is approved for the following hazardous area classifications: Class I; Group B,
C, D; Division 1 as defined by the U.S. National Electrical Code (NEC) and CENELEC EEx d IIC Té.
The 5000 Analyzer System is typically installed with the field unit near the sample tap (normally

in a hazardous area) and the 5000 controller located in a control room. The controller is suitable for
installation in NEC Class 1 ; Groups A, B, C & D; Division 2 areas. The field unit and controller may
be separated by up to 600 meters (2000 feet). Prior to installation a site plan should be prepared de-
fining the mounting locations of the field unit, controller, and sample system components. The plan
should also detail the AC input(s), interconnect wiring, and sample line routing.

Unpacking and Inspection

Remove components from the packing case(s) carefully; check contents against packing list. Inspect
all components for obvious damage and broken/ loose parts or fittings. Notify the carrier and AM-
ETEK Service (1-800-537-6044) immediately if parts are missing or damage is found.

Field Unit Installation

Figure 4 shows installation dimensions for standard (Division 1 and 2) and CENELEC versions of
the field unit. Locate the field unit as close as possible to the sample tap and bolt into place. The unit
should be protected from direct exposure to weather and located so that the ambient temperature
specifications will not be exceeded.

Controller Installation

Mount the controller indoors in desired location and bolt in place. Figures 5a through 5d show in-
stallation dimensions for all controller mounting configurations.

Electrical Connections

i E Refer to the Customer Drawing (CD) package accompanying this manual for 5000 System Inter-

connect Wiring Configuration and Figure 7 for 5000 Controller back plane terminal locations.
WARNING
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SOLE PURPOSE

GROUND STUD RING TONGUE
TERMINAL RING
NUT
INCOMING
LOCKWASHER MAIN GROUND
(TOOTH IF ON PAINT)
[ - -
¢ )

T CHASSIS
Proper Single Ground Screw

SOLE PURPOSE

GROUND STUD
RING TONGUE

TERMINAL RING

NUT
LOCKWASHER \ , CIRCUIT GROUND
(TOOTH IF ON PAINT)
INCOMING
\ T MAIN GROUND

¢ 2

T CHASSIS

Circuit ground can be removed for servicing independently of
incoimg main ground. No lockwasher. Stud not sole purpose.

Proper Multiple Ground on Single Screw

Sole Purpose
Ground Stud

NUT FAN MOUNTING STUD
CIRCUIT GROUND

INCOMING
| — ‘ ™ MAINGROUND

{ 3
T FAN FRAME

Circuit ground cannot be removed for servicing fan without disturbing Chassis

incoimg main ground. No lockwasher. Stud not sole purpose.

Improper Multiple Ground on Single Screw

Figure 5f: Proper and Improper Protective Ground Connections
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Power Requirements

The 5000 System components are shipped according to the customer order and are fused and set for
the voltage of the required mains power. The power requirements are stated near the power entry
for the component and in the Specification Section of this manual. Supplemental information may
appear in the Customer Drawing (CD) package.

The 5000 Field Unit is fused internally with a 1 amp fuse for nominal 230 Vac applications, and 2
amp for 100 and 115 Vac. The rupture speed is either a type M or T (slow blow). The voltage is set by
specific wiring in the unit. Information on the various wiring configurations is contained in the CD
package.

The 5000 Controller uses a “universal” DC switching power supply and will accommodate a volt-
age range of 85 to 265 Vac. The power supply has an on-board fuse which serves as the Controller’s
power protection at any voltage in the range.

Other components of a extended or custom 5000 System will have power requirements, fusing or
breakering, and voltage information contained in the CD package.

These factory set configurations must not be altered by the operator. Only qualified service person-
A nel may access these settings for modification or inspection. The power requirements labeling on
WARNING  the exterior of a system component must be clearly re-marked to indicate any new AC source infor-
mation. If qualified personnel are not available to perform these tasks, contact AMETEK service.

Physical wire types for power and interconnects should be of the agency approved type (UL/CSA/
Harmonized, etc.) for the region of installation. The CD package will contain suggestions for wire
gauges and/or information on current/power requirements in the case of power cable.

Explosion Hazard Warning

If the 5000 Controller is to be located in a Class I, Division 2 area, the power source must be shut
down for service or maintenance. Never disconnect power at the unit until the area is known to
A be non-hazardous. Substitution of parts may impair suitability for Class I, Division 2 use. If a
WARNING  Specific procedure requires the unit to be energized, a hot work permit may be required; check with
safety consultant.

Power, input and output wiring (I/O) must be in accordance with Class I, Division 2 wiring methods
[Article 501-4 (b) of the National Electrical Code, NFPA 70] and in accordance with the authority
having jurisdiction.

Installation Requirements

These components are meant too be permanently connected devices. Qualified installation person-
nel are to adhere to nationally recognized standards for power cable type and building breaker or
fusing for use with this type of equipment, having the power requirements stated in the CD pack-
age, and for use in the intended environment (general purpose or hazardous, see below). This
equipment is designed to operate from local branch circuits (Installation Category II). In addition to
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these requirements, the power connections must have the following characteristics:

* The installation must include a separate disconnect device, such as a switch or circuit breaker,
included as part of the building installation. The electrical specifications of this device must
accommodate the power and environmental requirements of the equipment for the particular
application.

* This device must be in close proximity to the equipment and within easy reach of an operator.

e This device must be permanently marked as the disconnect device for the equipment.

f\f For hazardous location installations, read and follow the guidelines contained in the two para-

graphs below.
WARNING

For Zone 1 installations, no cable glands or strain reliefs are supplied with the system. Only remov-
able gland plates and junction boxes with threaded entries are provided. It is the customer’s respon-
sibility to provide for the complete installation of this system. (Refer to the Specifications Section
and CD package.) This includes supplying and installing external fittings, cabling, strain reliefs,
suitable cable glands, etc. Only qualified personnel should perform this installation with adherence
to all the additional electrical and mechanical requirements for this type of installation and location.

For NEC Division 1 and 2 installations, the internal seal-offs or fittings are supplied in the system
but must be sealed by the customer before being put into service. All other external fittings, cabling,
conduit, etc. are the responsibility of the customer. (Refer to the Specifications Section and CD pack-
age.) Only qualified personnel should perform this installation with adherence to all the additional
electrical and mechanical NEC requirements for the installation type and location.

Procedure

. The shielded interconnecting cable between the field unit and controller is already in place
with wires clearly identified at both ends

. An AC power source of adequate current rating is available at both locations.
1. Unscrew and remove the lid from 5000 Field Unit.
2. Connect controller signal and alarm outputs to user recording equipment as shown i
in the CD package.
3. Connect AC power source to:

Field Unit — TB1-1 AC line, TB1-2 AC Neutral, and GND to TB1-3 or to chassis ground stud.

Controller—TB5-1 AC line, TB5-2 AC NEUT, and GND lug. TB5-3 can be used to jumper line voltage
to Sample and Alarm Common.

4. Instrument grounding is mandatory. Performance specifications and safety features are void
if unit is operated from an improperly grounded source. Check ground integrity to all portions of the
analyzer before power up. See Fig. 5e for proper internal grounding instructions.

2-10 5000 Multi Point Moisture Analyzer
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Sample System

Sample Tap

To ensure sample is free of contaminants from the walls of the sample pipeline, a probe extend-
ing into the pipe is recommended. The probe tip should be cut to a 45° angle and located about
20-30% into the pipe ID. Mount the probe through a ball valve (shut-off valve) on a horizontal
section of the pipe as shown in Figure 8.

The sample gas, or gasses to be monitored by the Analyzer may be toxic, corrosive, and / or
flammable. AMETEK strongly recommends that trained service personnel use proper protec-

WARNING  tive equipment including air breathing apparatus, eye protection, and skin protection when-
ever the gas line(s) or Field Unit are accessed for installation or maintenance.

ToArakzer
Froke
we
Ry Bal

Wake

Sglmp:le U
=

Figure 8: Typical Probe Installation

Sample Pressure, Temperature, and Flow Rate

A pressure reducer/regulator should be installed near the sample tap. Variations in flow of 10
percent will not affect instrument accuracy. Nominal sample pressure to the system should be
520 kPa (75 psi) gauge with a minimum pressure of 200 kPa (30 psi) gauge. Temperature of the
incoming sample gas should not exceed the analyzer cell temperature of 60°C (140°F). Sample,
reference, and moisture generator flow rates through the cell are set to 250 cc/min (at 2 atm) at
the Field Unit. A bypass flow valve located near the analyzer will enhance analyzer response
time.
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Sample Lines & Connections

Cleaned and passivated 316L stainless steel* with 0.125 to 0.25 in. OD sample line tubing is
recommended for use throughout the sample system. Note that ordinary stainless steel tubing
can have an internal finish that may cause moisture holdup and slow analyzer response. Exhaust
vent tubing should have an OD of 0.25 inch or greater to prevent back pressure from affecting
the flow rate to the measuring cell.

To avoid sample contamination, the sample stream should not come in contact with plastic, rub-
ber, oil, grease, or dirt. Use Teflon® fluorocarbon resin tape or Loctite® 545 on all threaded (not
compression) connections. Check all sample line connections with a bubble-type leak detector.

Low temperature and/or high pressure can cause moisture to condense on the sample line walls.
Water (or other liquids) in the sample line can migrate to the analyzer cell causing the crystal to
stop oscillating. This will result in erratic moisture concentration data until the liquid evaporates
and crystal returns to normal operation state. If this happens, the calibration of the instrument
will no longer be valid. Full calibration and span adjustment will be necessary.

Water migration to the analyzer cell will destroy the hygroscopic crystal coating. If analyzer
caution function does not return to normal, the cell must be replaced.

Sample Conditioning

Conditioned sample gas is normally used as the reference gas for moisture analysis. Instrument
air or nitrogen may be used if the sample has a high level of particulate or if sample flow rate is
too low. Whether from the sample or a separate source, the reference gas passes through a stan-
dard dryer containing 3A molecular sieve and an in-line filter (both included) before entering the
field unit. Note that use of a reference gas different from the sample gas can cause background
interference; refer to Appendix B for data correction procedure.

For some special applications, it is recommended that the sample should also be run through a
contaminant trap and a super-activated dryer. Refer to the supplemental information supplied
with the system to determine if these optional components are to be used.

Moisture contamination of the dryer(s) can cause incorrect sample moisture data. To prevent

CAUTION this contamination, never leave either end of a dryer open and exposed to atmospheric moisture.

* PN 571061017; SST tubing, 0.125 in. OD
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Molecular
Sieve Dryer
(1to 2 ppm)

Super-activated
Molecular Sieve Dryer

~ 0.1 ppm (Optional)
T Vent to
Appropriate
0 f Area
REFERENCE
A/
| O
O‘/ SAMPLE
Sample Switching
= Valves

(See Detail, Figure 9c)

{ Pressure
Contaminant Trap ﬂ\ Indicator Probe

(Optional) Sample Tap Ball Valve

Not Shown
i I [& EBQ >k |
Pressure / Sample
Reducer Source

Main Sample Line
Shutoff Valve

Figure 9a: Sample System Using Conditioned Sample Gas as Reference

Molecular Super-activated
Sieve Dryer Molecular Sieve Dryer Vent to
(1to 2 ppm) ~ 0.1 ppm (Optional) Appropriate
Area
0 =0 1]
REFERENCE
2
O
Contaminant}
Trap
(Optional)
SAMPLE —
Sample Switching
o Valves
(See Detail, Figure 9c)
Pressure
Indicator Pressure
Indicator Probe
Pressure Sample Tap Ball Valve
Reducer X Q] & Not Shown
Shutoff kg
Valve /V / |
Sample
Reference Pressure
Gas Source Reducer Source
Main Sample Line
Shutoff Valve

Figure 9b: Sample System Using Separate Gas Source as Reference

Sample
Switching Bypass Flowmeters To Vent

Output Line — To Dryer (s)
E
Svi o] o] [} From Sample Point 1 Pressure Reducer
-

oK —

|
|
|
From Sample Point 2 Pressure Reducer |
|
|
|

Sv2
oLy .

Vs From Sample Point 3 Pressure Reducer
oL l —

Sva From Sample Poi

ple Point 4 Pressure Reducer

oK e —
Solenoid Valves
120V or 240V ]

Figure 9c: Detail of Recommended Sample Switching Configuration
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* Conditioned Sample Gas Used As Reference

Configure sample system as shown in Figure 9a. Standard and optional conditioning compo
nents (dryers, contaminant traps) should be strapped in the upright position to support
beams. Note that the dryer(s) must be vertical to avoid channeling (voids in the sieve).

* Separate Gas Source Used As Reference

Configure sample system as shown in Figure 9b. Standard and optional conditioning compo
nents (dryers, contaminant traps) should be strapped in the upright position to support
beams. Note that the dryer(s) must be vertical to avoid channeling (voids in the sieve).

A separate source (if present) should also be run through an oil/air separator to remove trace quan-
tities of oil from the gas. Oil in the reference stream will cause rapid contamination of the analyzer

CAUTION cell.

Gas Connections to Analyzer

in the sample line can migrate to the cell which may result in irreparable damage to the crystal

ii Proper sample line purge must be performed before connecting sample line to analyzer. Condensate

CAUTION  oscillator.

7.

Open the main sample line shutoff valve and pressure reducer at sample tap 1 carefully;
venttheline toappropriate areaand purgeit with clean, dry instrumentair or nitrogen until
it appears dry.

Close the main sample line shutoff valve and pressure reducer and connect the sample line
to the appropriatesample switchingvalve. Refer to Figure 9c (page 2-13) for recommended
sample switch ing configuration.

Repeat steps 1 and 2 for all other sample taps.

Connect sample switching output line to field unit '/, inch sample inlet fitting (tee fitting if
sample is to be used as reference).

Connectthe reference gasline (from either the sample or a separate source) to the dryerand
optional sample conditioning components (ultra-dryer and trap) as shown in Figures 9a and
9b.

Connect the output of the last conditioning component to the field unit '/, inch reference
inlet fitting.
Connect vent line to analyzer '/, inch exhaust port fitting. Vent the line to appropriate area.

Consult plant safety personnel for appropriate venting guidelines.

NOTE
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OPERATION

Controller Display

The 5000 Controller default normal operation screen is shown in Figure 10. The first
three lines of the display are fully user programmable. Live moisture concentration
and system values such as cell temperature, pressure, and flow rate may be displayed.
The fourth line displays system messages and alarm/error information only. Refer to
Display Flags and Labels in Page 4-2 for more information on changing the format of

the controller display.
HELD MOISTURE
(Display Flag=1) \(; ) COUNTDOWNFOR CURRENT MEASUREMENT PERIOD
0.0 ppm Vol H20 -~ ANDTIME OF DAY FOR, OR INTER VAL IN SECONDS
BETWEEN, AUTO-CALIBRATION CYCLES
0008-Ref  XX:XX-Cal (Display Flag-15)
RANGE RECORDER (0-100) ~|
0 Minimum Not Shown \1 00_000 Rcrdr Rng
__»LOW CELL FREQUENCY

SYSTEM MESSAGE/ ALARM—{_ )

Figure 10: Typical operation screen (system message will vary)

System Security and Passwords

The 5000 Controller has four system security levels, Levels 0 through 3. A password
must be entered before certain menus and system values can be accessed. Factory de-
fault passwords are listed later in this section, and may be removed from this manual
at the user's discretion. Note that higher levels passwords can access any lower level
function. With the exception of Level 3 security, default passwords can be altered or
eliminated by changing the software configuration. Refer to Page 4-3, Passwords for
more information on altering system security.
Level 0 Security (Operator Level)

No password is required for the following functions:

* Initiate an auto-calibration cycle with no span adjustment.

* View upper and lower levels for concentration alarm.

* View upper and lower range limits for 4 to 20 mA analog outputs 1 and 2.

* Manually select high or low range setting for analog output 1.

Operation 3-1



Level 1 Security (Maintenance Level)

The level 1 password is required for the following functions:

Initiate an auto-calibration cycle with auto-span adjustment
Alter upper and lower levels for concentration alarm
Alter upper and lower range limits for 4 to 20 mA analog outputs 1 and 2.
Access the Config/Iest Main Menu and:
View all software configuration values.
Set time of day and time for auto-cal cycle if it is to be run at 24 hour intervals.

Run system self-tests for troubleshooting purposes.

Level 2 Security (Configure Level)

The level 2 password is required to access the Level 2 Configure Menu and the following functions:

Alter system constants including pressure and temperature constants.

Select flags to change the system parameters linked to the analog outputs, con-

centration alarms, and first three display lines.

View and alter period timers including calibration cycle timers.
Select configuration flags from the Flags1 list in Page 4-4.
Invoke noise suppression for frequency, pressure, temperature, and flow data.

Change security passwords for levels 1 and 2.

Level 3 Security (Service Level)

The level 3 password, which cannot be disabled or changed, is required to access the Level 3 Configure
Menu and the following functions:

Alter polynomial coefficients used in the moisture concentration calculations.
Alter system values including cell span and temperature constants.

Alter text of first three display lines.

Select configuration flags from the Flags2 list in Page 4-7.

Alter fsample and freference analysis periods.

Reset all system values to factory default settings.
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Function Key Overview

All analyzer functions are configured through the 5000 Controller keypad shown in
Figure 11. Press one of the four function keys (CALIB, ALARM, ANALOG RANGE, and TEST/
CONFIG) to access the main menu for that category of sub-menus and system values.
Use the ARROW KEYS (2,4,6,8) to scroll up, down, left, and right through menu items and
system value lists. Enter values (which may be negative or contain a decimal point)
using the NUMBER KEYs (0 through 9) and the — and ¢ keys.

)
TEST
CONFIG
—/

( ) ( ) ( )
CALIB ALARM A}Q‘:[bgg
(. . J (. J
( ( ﬁ ) ( )
1 2 3
(. (. J (. J
( ( ) ( )
4 5 6=
(. |\ J (. J
( ( ) ( )
7 8 9
(. . 0 J (. J
( ( ) f. )

- 0
(. J |\ J (. J
'SR )
CANCEL ENTER
Figure 11: 5000 Controller Keypad.
-~ J .~/

To select an item, scroll through the items until small arrowheads point to it on both
sides. Up and down arrow keys displayed on the right-hand side of the screen indicate
that there are more menu items above or below the currently displayed items.

0.0 ppm Vol H20

0008-Smpl XX:XX-Cal
SELECTION ARROW P Alarms 4 Analog
Passwords Timing l
UP / DOWN ARROW

Figure 12: 5000 Controller Display.

Once a menu has been accessed, use the arrow keys to scroll through the menu until the
desired item is selected; press ENTER to select the menu item. Depending on the selected
menu item, more menus will be displayed or data may be entered; follow instructions
shown on the display. Except where otherwise noted, press ENTER to save changes and
return to previous menu or CANCEL to quit without saving. Pressing canceL also "backs
out" to previous menu levels, one level at a time, until the display is returned to normal
operation screen.
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Field Unit Controls & Indicators

Numbers in parentheses in the text of this section correspond to find numbers of 5000

Field Unit controls and indicators shown in Table I and Figure 13.

Table I: 5000 Field Unit Controls and Indicators

Find Normal
Number| Description Position | Function
CR11 Red LED On/Off | Indicates sample gas is flowing through cell
CR10 Red LED On/Off | Indicates reference gas is flowing through cell
CR1 Red LED Blinking | Indicates cell oven heater duty cycle
CR7 Red LED Off | Indicates analyzer is in generator mode
CR14 Red LED Blinking | Indicates moisture generator heater duty cycle
1 Sample gas flow control As Required | Adjusts sample gas flow
2 Reference gas flow control As Required | Adjusts reference gas flow
3 Moisture generator flow control As Required | Adjusts moisture generator gas flow
(ccw increases flow)
4 Back pressure regulator control As Required | Adjusts back pressure for all gases
5 Flowmeter As Calibrated | Reads gas flow rate through cell
6 Back pressure gauge 103 kPa gauge | Indicates gas back pressure
(15 psig)
S1 Moisture generator flow disable Open | Disable moisture generator flow. Sample gas will
(Press & hold to | flow instead to aid in sample gas flow rate
activate) | adjustment
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Figure 13: 5000 Field Unit Controls and Indicators
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Analyzer Start-Up

Sample Switching Overview

Back pressure and flow rates for each sample point must be adjusted at initial analyzer
start-up. The following information is presented to assist the operator in determining
which sample point gas is flowing through the analyzer at any given time.The 5000
Multi-Point Controller has been factory configured to run the sample-switching routine
shown in Table Il at start-up. Note that one complete cycle is always equal to the sample
measurement period plus the reference measurement period. Some 5000 systems use a
complete cycle of 60 seconds (30 seconds sample/30 seconds reference). For systems with
asymetric timing, refer to the values of Prg_Ref Timer (ID# PR) and Prg Meas_Timer
(ID# PM) found on the configuration data sheet supplied with the analyzer.

Table II: Factory Default Sample Switching Routine
Default Value Typical Duration

Event System Variable (Cycles) (Seconds)

—Equilibration EquilCycl 1 1 60
Sample point 1 measurement SamplCycl 1 3 180
Equilibration EquilCycl_2 1 60
Sample point 2 measurement SamplCycl_2 3 180
Equilibration EquilCycl_3 1 60
Sample point 3 measurement SamplCycl_3 3 180
Equilibration EquilCycl_4 1 60
Sample point 4 measurement SamplCycl 4 3 180

~ REPEAT

Thus, the controller will switch sample streams in numerical order approximately every
240 seconds (4 minutes). In addition, the current sample point number is shown on
the first and second lines of the controller display. The number of complete cycles for
each event is fully programmable; refer to page 4-3: Timing for more information on
altering the timing variables.

Initial Flow Rate and Back Pressure Adjustments

ijf Do not cap off or block the exhaust line; doing so will apply full line pressure across
the back pressure gauge and may permanently damage the gauge and possibly the

CAUTION' " field unit. Ensure that analyzer exhaust is vented appropriately.

1. Apply power to the controller and field unit. Boot up information will be displayed mo-
mentarily then the default normal operation screen (Figure 10) will be displayed.

2. Turnthe adjusting screw counterclockwise to fully open the back pressure regulator control
(4). This is necessary to ensure that there is no pressure in the field unit when the sample
gas is first applied. Note the pressure indicated on the back pressure gauge (6).
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Verify that the pressure reducer at sample tap 1 is closed. Open the process sample line
valve at sample tap 1. Adjust the pressure reducer to a nominal 520 kPa (75 psi) gauge.
Repeat for all other sample taps. Note that minimum pressure to the field unit is 200 kPa
gauge (30 psig) and maximum is 670 kPa gauge (100 psig). If a separate reference gas is
used, open the reference source and set the pressure to the same value as the sample.

Slowly open the reference gas flow control valve (2) and adjust flow to midscale on the
flowmeter (5). Note that the flowmeter will read flow only every other cycle; this is because
the flowmeter reads flow through the cell and there is no flow for half the cycle at this time.
Bottom line of the controller display will read "Reference Flowing". Note that sample point
1is the recommended source for sample reference gas.

When the point 1 sample cycle begins (display will read "Sample Flowing"), slowly adjust
the sample gas flow valve (1) for midscale on the flowmeter (5). Note that with the sample
gas flowing, the back pressure should remain the same as the value noted in step 2 above.
Adjust back pressure if necessary.

Monitor flows for sample points 2, 3, and 4. If flows are not correct after setting sample
point 1, adjust the inlet pressure for each sample point to compensate for the flow differ-
ences. By default, samples are automatically switched in numerical order approximately
every four minutes.

Press the Calib key on the controller. Press the down arrow key until "Flow Moisture Gen" is
selected. Press Enterand enter password when prompted tobegin the calibration (reference/
moisture generator) cycle. Adjust the moisture generator flow control (3) for midscale on the
flowmeter (5). Flow does not have to be set accurately at this time, but sample, reference,
and moisture generator gases must all be flowing. Note that with moisture generator gas
flowing, the back pressure should remain the same as the value noted in step 2 above. Press
Cancel to end moisture generator flow and return to normal (reference/sample) operation.

When the verification and subsequent equilibration cycles are finished, the analyzer will
return to normal operation starting with sample point 1. Verify that indicated flow rates
and back pressures for each point remain constant. Repeat step 6 to verify that flow rate
and back pressure do not change when moisture generator gas is flowing. Adjust the back
pressure (4) and flow rates (1,2,3) until they are stable regardless of which gas is flowing.

Operate the system under those conditions, for drydown. Continue until cell frequency
is within ~200Hz of the dry cell frequency. The dry cell frequency is variable #46 on the
configuration sheet. To monitor cell frequency, program one of the display flags to 03. Refer
toPage 4-2: Display Flags.

Allow system at least 24 hours to drydown on dry gas. Depending on the process

and the sample system configuration, drydown may take longer.

Flow Rate and Back Pressure Fine Adjustment

NOTE

If a separate reference gas is used, this flow adjustment must be done on both gases,

NOTE one at a time.

WARNING  Line voltage up to 253V may be present in the field unit.
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Assure that there is sufficient pressure to maintain 30 psig on analyzer input.

2. Adjust the back pressure regulator (4) and flow controls (1,2,3) if necessary, until pressure
gauge (6) reads the equivalent of 103 kPa gauge (15 psig) regardless of which gas is flowing.

Back pressure values are referenced to standard atmospheric pressure. Correct pressure
gauge setting depends on the average barometric pressure at the specific system location.
To determine the proper gauge setting, use the following calculations.

* Gauge setting in kPa: = 103 + [100 — (average barometric pressure in kPa)]

Example: Average barometric pressure at installation site is 90 kPa. The proper
gauge setting is:

103 + [100 - (90)] = 103 + 10 = 113 kPa
* Gauge setting in psig= 15 + [14.7 — (average barometric pressure in psia)]

Example: Average barometric pressure at installation site is 13 psia. The proper
gauge setting is:

15 + [14.7 - (13)] = 15 + 1.7 = 16.7 psig

3. Close the sample and reference flow controls valves. Do not over tighten the valves. Leave
the moisture generator flow valve open. This flow is the most critical and will be set using
a Bubble-O-Meter® (PN 303030003) or similar flow measuring device.

4. Disconnect the moisture generator valve switching wire from field unit TB1-8. This step will
default the system to the verification operation.

5. Connect the Bubble-O-Meter® or other flow measuring device to the /4 inch back pressure
regulator fitting. Refer to Appendix A for proper usage of a Bubble-O-Meter®.

6. If using a Bubble-O-Meter®, the transit time required for 500 mL of gas at ambient pressure
and gas temperature must be normalized to the transit time for 500 mL at pressure ~760 mm
Hg and gas temperature ~27°C. Use the following equation and the data found in Table II to
determine the transit time at the ambient pressure and temperature. Note that this calculation
may not be necessary if another flow measuring device is used.

Transit Time (sec) = (60) (P17g0P2) (2732_?_8T )
gas

where: P: = ambient pressure (mm Hg)
P> = water vapor pressure from Table II
Tes = gas temperature inside Bubble-O-Meter®

7. Adjust the moisture generator flow control (3) until the soap bubble requires the calculated
transit time to travel 500 mL. (Since the flowmeter is calibrated for air @ STP the reading on
the flowmeter will not indicate 500 ml/min). Refer to Fig 4-6.

8. Since moisture generator flow and back pressure interact with each other, recheck them now

9. Using a marking pen, mark the flowmeter at the ball position to indicate the desired flow.
Disconnect the flow measuring device.

Press and hold the reset field unit switch (51) and adjust the sample flow control valve to the
flowmeter mark.

10. If necessary, readjust the back pressure regulator (4).
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11. Reconnect the TB1-8 wire and normal system operation will begin.

12. When the reference gas cycles on, adjust the reference flow control (2) to the flowmeter mark,
and the back pressure to 103 kPa gauge (15 PSIG).

13. Re-install the lid on the field unit.
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Cell Verification and Span Adjustment

Calib Key

Cell verification is achieved by measuring the moisture content of the reference gas
after a known quantity of moisture has been added by the moisture generator. The
measured value is compared to the value stored in the computer memory. Refer to the
Configuration Data Sheet supplied with the controller for the verification moisture
concentration specific to the analyzer (Moist_Gen).

The Verification/Span Adjustment function can be invoked on demand (see Flow
Moisture Gen, below) or configured to run automatically at a user-set interval. (See Set
Auto Cal Time later in this section.) The calibration cycle includes equilibration (stabi-
lization) time for the moisture generator gas flowing through the cell, cell frequency
measurements (fe1 and fref), automatic span adjustment (optional), and return to normal
operation. Refer to: Software Configuration for information on setting the calibration
cycle timers.

With the normal operation screen displayed, press the Calib key to call up the menu. Use the up and
down arrow keys to scroll through menu items. When the desired item is selected, press Enter and
proceed as follows:

Start Auto Callnitiates automatic calibration cycle with or without span adjust-
ment. At the "Engage Auto Span?" prompt, press Enter
and use maintenance level password to run cal cycle

CALIB

with span adjustment or press Cancel to run cal cycle
‘ only. Display will return to normal operation screen

when cycle is complete. If calibration cycle is to include

a span calculation and adjustment, the new span value

willbe checked against the Max_Cal_Errand Max_Span

~

new value exceeds the setpoint, a system alarm will oc-

S e
& |

cur and CAL ERROR will appear on the bottom line of

6
¢>} setpoints. (See Alarm Button later in this section.) If the
‘ the display (in the case of error span adjustment will not

CANCEL

occur). Note that both tests may be disabled by making
ENTER the setpoints equal to zero.

Flow Moisture Gen Initiates completely manual calibration cycle with span
adjustment. Display will read, "Wait for instrument to
stabilize, then Enter = Span, Cancel = Quit." Note that
the manual cycle does not invoke system timers; opera-
tor must allow time for equilibration before and after cal
cycle. After equilibration, press Enter to proceed with
cal and span adjustment or Cancel to return to normal
operation.
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Alarms and Alerts

Three alarm contacts are supplied through relays on the CPU board. All alarms are
defaulted to be fail-safe (normally closed). Alarms can also be set for normally open
operation; refer to Page 4-4: Flags1.

In addition to the three contact alarms, the Computer Operating Properly (COP) or
watchdog alarm activates when normal CPU logic flow is disrupted. Activation of this
alarm indicates loss of power, internal hardware failure, software problems, or extreme
electronic interference. The COP alarm automatically generates a system reset but does
not return the analyzer to factory default software configuration.

Range ID Alert

Analog Range ID contacts are activated when the channel 1 analog output (4-20 mA)
is operating in the higher of its two output ranges. The signal can be used to alert the
user recording equipment that the channel 1 range has changed. Refer to Page 3-12:
Analog Ranges for more detailed information on analog output ranges.

Range Alarm can also be configured to alert user recording equipment that the
analog outputs represent calibration data during cal cycle. Refer to Page 4-4, Flags1

NOTE  for more information.

Concentration Alarms

Four concentration alarm contacts are supplied on TB11 through relays on the CPU
board. These alarms are defaulted to be fail-safe (normally closed). Alarms can also
be set for normally open operation; refer to page 4-4: Flags1l. The concentration alarm
contacts are activated when any one of four sample point concentration values exceed
the programmed setpoint (upper or lower) for that point. . Refer to Page 4-4: Alarm
Flags for more information on linking parameters to alarm contacts.

One Concentration Alarm can be configured to provide a confirmation of
the validity of other analyzer outputs. Refer to Page 4-4, Flagsl for more

NOTE information.

Alarm Key
With normal operation screen displayed, press the Alarm key to call up the menu. Use

up and down arrow keys to scroll through menu items. When desired item is selected,
press Enter and proceed as follows:
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View Alarm Levels ~ View upper and lower setpoints for both concentration alarms.
Use up and down arrow keys to highlight setpoint to view; press Enter to display cur-
rent value. Press Cancel to return to Alarm menu

Alter Alarm Levels  Alter upper and lower setpoints for both concentration alarms.
If maintenance level security is in effect, the maintenance password will be required
to continue. Use up and down arrow keys to highlight setpoint to alter; press Enter to
display current value. Use the number keys to enter new value; press Enter to save the
change and return to the Alarm menu. Note that the units associated with these values
correspond to the data on the signal; refer to Page 4-2: Alarm Flags for the various flags
and associated unit

Setpoints to be viewed and/or altered are:

Alarm_1 Hi The upper limit of concentration alarm 1.
High Concentration

alarm will be activated Alarm 2 Hi The upper limit of concentration alarm 2.
if system value exceeds Alarm_3 Hi  The upper limit of concentration alarm 3.
setpoint.
Alarm 4 Hi The upper limit of concentration alarm 4.
Alarm_1 Low The lower limit of concentration alarm 1.
Alarm_2 Low The lower limit of concentration alarm 2.
Alarm_3 Low The lower limit of concentration alarm 3.
Alarm_4 Low The lower limit of concentration alarm 4.
System alarm (CAL Max_Cal_Err Maximum A between indicated and stored values.

or ZERO ERROR)
will be activated if a

system value exceeds Max_CD Maximum allowable coefficient D.

Max_Span Maximum allowable cell span.

Analog Ranges

Each analyzer has four fully configurable 4 to 20 mA analog output channels. Channel 2,
3,and 4 outputs have one sensitivity range and Channel 1 output has both high and low
ranges. The upper and lower range limits on all outputs can be adjusted for the desired
resolution. Refer to Page 4-2: Analog Flags for information on configuring the analog
outputs to track system values such as moisture concentration, flow rate, and pressure.

The output range on channel 1 can be toggled between low and high manually or au-
tomatically. The auto-range function switches channel 1 from low to high range when
the signal is close to the upper limit of the low range (~97%). Auto-range also switches
channel 1 from high to low range when the signal reaches ~85% of the upper limit
of the low range. Refer to Page 4-4: Flags1 for information on enabling/disabling the
auto-range function.

Analog Range Key

With normal operation screen displayed, press the Analog Range key to call up the
menu. Use up and down arrow keys to scroll through menu items. When desired item
is highlighted, press Enter and proceed as follows:
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Range Select-Outl View and/or alter current analog range (high or low) on output channel 1.
* Press Cancel to return to Analog Range menu without changing the range.

* Press Enter to toggle between low and high range; press Cancel to accept
the displayed range and return to normal operation screen.

View Range Limits View upper (output) and lower (offset) setpoints for both high and low output
ranges on channel 1 and channel 2 output range. Use up and down arrow

keys to highlight setpoint to view; press Enter to display current value.

Alter Range Limits Alter upper (output) and lower (offset) setpoints for channel 1 (both high and

low ranges) and channel 2, 3, and 4 analog outputs. Use up AND DOWN ARROW
— keys to highlight setpoint to alter; press ENTER to display current value. Use
e NUMBER KEYS to enter new value; press ENTER to load the change and return
to the Analog Range menu. Note that the units associated with these values
'\ 2 3 correspond to the data on the signal; refer to Page 4-2: Alarm Flags for the
& various flags and units.
4 ) S
<a >
7 8 9
Y
_ 0
CANCEL ENTER

Setpoints to be viewed and/or altered are:

Output_1 Low The upper limit on the low range of
Upper limits corre- output 1.

d f 20
spond to outputo Output_1 Hi The upper limit on the high range of output 1

Output_X The upper limit of output channel X where X
Lower limits corre- | = 204.

spond to output of
4 mA. Limits are nor-

Offset_ 1 _Low The lower limit on the low range of output 1.

mally zero but may also Offset 1 Hi The lower limit on the high range of output 1.
be positive or negative -
values foset_Z The lower limit of output channel X where X
. = 204.

Test/Contig Key

All system configuration parameters, both critical (system constants and variables,
calculation coefficients, configuration flags, etc.) and non-critical (time of day, date,
etc.), are accessed through the TEsT/conFIG key. When the TEST/CONFIG key is pressed,
a password (level 1, 2, or 3) will be required immediately. If the Level 1 password has
been entered, a higher level password will be needed to select Configure Menu. The
menu accessed when Configure Menu is chosen will be different depending on which
password, Level 2 or Level 3, has been entered.

* View Configuration

Selecting thismenuitem allows software configuration values tobe viewed only. Itis recommended
that system parameters be recorded periodically so that configuration can be reconstructed in the
event of a computer memory failure. Current software configuration should also be compared
periodically to the factory software configuration data sheet to verify that critical system values
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have not been changed. Note that it is normal to see a slight change in values for
PolyCoeff D and Moist_Span as these may be reset during zero and calibration
cycles.

TEST
CONFIG

To view configuration values, press ENTER to display the next parameter; press
CANCEL to return to the TEsT/coNFIG Main Menu. The following parameters and
data formats will be displayed in the order shown.

| 2 3 |* Select Streams
Used to select streams to be analyzed. If all four streams are currently selected,
4 5 6 the message "Streams Slctd 1 2 3 4" will be on line 2 of the display. In addition,

< w2 the stream currently being analyzed will be blinking. Enter the point number (1
7 8 & 2 O 4) to toggle. For example, if you want to de-select sample point 3 from normal
sample switching, press 3. Line 2 will read "Streams Slctd 12 4". Pressing 3 again

— || ' will re-select it. Press cANCEL to save changes and quit.

* Set Time of Day

e ™™ | At"Enter New Time" prompt, enter four digit time of day using the 24 hour clock
convention. Note that it is not necessary to enter punctuation between hours and
minutes.

Moist Span = Line_1 Flag = Output4_Flag  PolyCoeff 5
Moist_Gen Line 2 Flag PolyCoeff 0 PolyCoeff A
Convr_Factor Line 3 Flag PolyCoeff 1 PolyCoeff B
Flags 1 Outputl_Flag | PolyCoeff 2 PolyCoeff C
Flags 2 Output2_Flag PolyCoeff 3
" Output3 Flag  PolyCoeff 4
* Set Date

At "Enter New Date" prompt, enter six digit date in the form MM/DD/YY. Note that it is not nec-
essary to enter punctuation between month, day, and year.

e Set Auto Cal Time

At "Enter New Time" prompt, enter the time of day for the auto-calibration cycle to be run (this
becomes the value of the variable Cal_Time). Enter four digit time using the 24 hour clock conven-
tion. Note that it is not necessary to enter punctuation between hours and minutes. Cal_Time is
used in conjunction with Auto_Cal_Cycle to set the interval in days between calibration cycles.
Refer to Page 4-3: Timers for more information on setting cycle timers.

* System Tests Menu

The 5000 Controller has numerous self-test routines which can be run periodically as part of regu-
lar maintenance or used to assist in troubleshooting the analyzer. The system tests are discussed
in detail in Chapter 5.

* Configure Menu

Both Level 2and Level 3 Configure Menus are accessible through this menu item. Refer to Chapter
5: Software Configuration for more information on the Configure Menus and associated func-
tions.
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SOFTWARE CONFIGURATION

The 5000 Analyzer is designed to be customized to suit user preferences by altering the software
configuration of the controller. The configure menus are used to alter numerous system parameters
and constants and assign flags to controller display, analog outputs, and alarms. To access the config-
ure menus, press the TEsT/CONFIG key. At the "Enter Access Code" prompt, enter the Level 2 or Level 3
password; refer to Page 3-1: System Security and Passwords for more information. Scroll down until
Configure Menu is highlighted; press ENTER.

Different Configure Menus will be accessed depending on which password is entered at this time.
The Level 3 password should be entered only if troubleshooting is needed or access to critical

NOTE

knowledgeable and authorized personnel.

configuration parameters is required. It is recommended that the Level 3 password be restricted to

Level 2 Configure Menu

Figure 14 shows the sub-menus of the Configure Menu when the Level 2 password has been en-
tered. Scroll up, down, left, and right until desired menu item is highlighted; press ENTER to con-

tinue.

Level 2
Configure Menu

 Dry CF
Cell SN
MoistGen SN

%

To Access:

Press TEST/CONFIG Key
Enter Level 2 Access Code
Highlight Configure Menu
Press Enter

J

( Outputl_Flag
Output2_Flag
Output3_Flag

N\

Constants
Analog
Passwords
Moist_Gen
Flagsl

Display ) [ Line_1_Flag

Line 2 Flag
Timing | Line_3_Flag )
Serhlal ( AutoCalCycle )
Noise ] Cal_Timer

Output4_Flag

Maint_ Pswrd

Confg Pswrd

Enter New Value

Enter New Value

Figure 14: Level 2 Configure Menu

Sample_Cycles
Equil_Cycles
| Avg_Cycles

 RS485 Baud
RS485 Address

J

Enter New Value
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Constants

Dry CF  This parameter, Dry Cell Frequency, is the nominal cell frequency determined during
factory calibration of the instrument and is given for informational purposes only.

Cell_SN Number assigned to a particular cell calibration. May be updated in configuration
data file upon replacement.

MoistGen_SN A Serial number assigned to a calibrated Moisture Generator. May be updated in
configuration data file upon replacement.

Display (Display Flags)

This menu item is used to select the system values to be continuously displayed on the first three
lines of the display screen. Select which line is to be altered by highlighting Line_X_Flag where

X =1 — 3. Enter the flag value from the following list when the "New Value?" prompt is displayed.
Press ENTER to save change and return to the Configure Menu; press cANCEL to quit except where
noted, the same flags are used for the analog output and alarm flags (below).

Display Flag Values Example of Display
0 None Blank
1 Point 1 - Held Moisture During Equilibration, Cal, and Zero ~ * 1.000 ppm Vol H20 Pt1
2 Point 2 - Held Moisture During Equilibration, Cal, and Zero ~ * 1.000 ppm Vol H20 Pt2
3 Point 3 - Held Moisture During Equilibration, Cal, and Zero ~ * 1.000 ppm Vol H20 Pt3
4 Point 4 - Held Moisture During Equilibration, Cal, and Zero ~ * 1.000 ppm Vol H20 Pt4

5 Roll Through Points (Display Last Measurement) 1.000 ppm Vol H20 PtX (X=1-4)
6 Current Moisture (Display Current Point and Moisture)  1.000 ppm Vol H20 PtX (X=1-4)
7 Cell Frequency (Cell_Freq) in Hz 1200 hz Cell Freq
8 Delta Frequency (Delta_Freq) in Hz 0.50 hz Delta Freq
12 Selected Streams ** Streams Slctd 1234
14 Status of Valve and Alarm Relays ** 010-Alr 00001010 V1v
15 Period Timers & Cal Time OR Cal_Timer ** 27-Ref 08:00-Cal
(See NOTE in Page 4-3: Timing) or 27-Ref 003599-Cal
16 Output Range (Channel 1) **100.000 Redr Range

* These displays can be altered by the user. Refer to Page 4-2: Labels for more information on
changing display formats.

** These flags are for display lines only, they do not apply to alarm or analog output flags.

Analog (Analog Flag)

This menu item is used to select the system values to be linked to the four 4 to 20 mA analog out-
puts. Select the output flag to alter by highlighting OutputX Flag where X = 1 - 4. Enter the new
flag value when the "New Value?" prompt is displayed. The values to be entered are identical to Dis-
play Flags 1 through 11. Press ENTER to save change and return to the Configure Menu; press CANCEL
to quit.
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Passwords

Highlight the password to be viewed/altered; press ENTER to select. Enter new four-digit password
when the "New Value?" prompt is displayed. Press ENTER to save change and return to the Pass-
words Menu; press caNCEL to quit. Refer to Page 3-1: System Security and Passwords for informa-
tion on the various security levels.

Maint_Pswrd View/alter the Maintenance Level (Level 1) password.

Confg Pswrd View/alter the Configure Level (Level 2) password.

Setting both the Level 1 and Level 2 passwords to "0000" disables low level security. Associated
menus and system values may be accessed with no password required; press ENTER when password
NOTE prompt is displayed. The Level 3 password cannot be altered.

Timing

Scroll through the following list of menu choices until desired item is highlighted; press ENTER to
select. Enter the new timer value when the "New Value?" prompt is displayed. Press ENTER to save
change and return to the Configure Menu; press CANCEL to quit.

AutoCalCycle  If cal cycle is to be run less frequently than once a day, enter the number of
days to elapse until the next cal cycle. This timer is used in conjunction with
Cal _Time. Cal_Timer should be set to 000000.

Cal Timer  Countdown time in seconds between cal cycles. When this timer reaches zero
(times out), a verification cycle will be initiated. Enter the new timer value in
seconds when the "New Value?" promptis displayed. Note that value entered
must be in six digit form, using lead zeros if necessary. Cal_Time should be
set to 00:00.

Sample_Cycles Number of complete cycles analyzer will remain in sample mode for each
sample point. Press cancel to roll through the variables SamplCycl_X where
X =1 — 5. SamplCycl_1 through 4 correspond to sample points 1 through
4. Sample cycle 5 corresponds to the complete verification cycle.

Equil Cycles = Numberof complete cycles to allow for system equilibration before each sample
point measurement; and before and after verification. Press cancel to roll
through the variables EquilCycl_X where X =1 — 5. EquilCycl_1 through
4 correspond to the equilibration period before sample points 1 through 4 are
analyzed. EquilCycle 5 corresponds to the equilibration period before and
after verification.

Avg Cycles  Number of complete cycles used to average data when analyzer is configured
to use enhanced noise smoothing. Refer to Flags2 in this section for more
information on configuring the analyzer to use enhanced noise smoothing.

Enhanced noise smoothing will affect analyzer response time.

NOTE
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The variable Cal_Timer should not be confused with the variable Cal_Time described in Chap-

ter 3: Test/Config Key, Set Auto_Cal Time. If verification needs to be run once a day at the same
time, Cal_Time should be set to the time of day for these cycles to occur; Cal_Timer should be set

NOTE
to 000000. If verification is required more frequently, set Cal_Time to 00:00 and Cal_Timer to the
interval in seconds between cycles.
Moist_Gen

Select this menu item to change the value of the moisture generator stored in computer memory.
This value should not be changed unless a special unit conversion, such as ppmv to Ibs/mmcf, is re-
quired or if the moisture generator is replaced. Enter new moisture generator value when the "New
Value?" prompt is displayed. Press ENTER to save change and return to the Configure Menu; press
CANCEL to quit.

Serial

Highlight the serial communication parameter to be viewed/altered; press ENTER to select. Enter new
value for parameter when the "New Value?" prompt is displayed. Press ENTER to save change and
return to the Serial Menu; press caNCEL to quit. Refer to Serial Communication for more informa-
tion on the RS-485 serial interface.

RS485 Baud Serial communication baud rate; refer to Wiring Configuration and
Baud Rate in this section for baud rate code to be entered. Note that analyzer
must be reset after baud rate is set or changed. Reset by cycling power or running
Watchdog Test (in Chapter 5).

RS485_AddressAnalyzer serial address in three-digit form. If serial communication
is not being used, address should be set to 000. If one analyzer is on line, serial
address is 200. Refer to Read and Write Protocol in this section for information on
addressing multiple analyzers.

Flags1 (Configuration Flags)

The following list of software configuration features can be selected or deselected by altering the
value of Flags 1. The Flags 1 value is essentially a set of positions for eight bits, or one byte, of com-
puter logic. Each bit position has a specific binary value when turned ON; all bits have a value of
zero when turned OFE The value entered for Flagsl is the sum of bit values for all of the features
to be selected. Enter the new flag value when the "New Value?" prompt is displayed. Press ENTER to
save change and return to the Configure Menu; press CANCEL to quit.

Bit Value Function
1 Enable Auto-Range for Analog Output 1
2 Use Range Alarm for "data valid" signal to data acquisition system
4 Use Concentration Alarm for "data valid" signal to data acquisition system
8 Make alarm contacts normally open. Note that this does not apply to the Watchdog Alarm

4-4 5000 Multi Point Moisture Analyzer



16 Enable span adjustment during auto-cal cycle

32 Make outputs track during auto-cal/auto-zero
64 Display negative moisture value as zero
128 Use non-verbose display mode for display line 4; system alarms only will be displayed (no
informational messages)
Example: Features to be enabled are Auto-Range (bit value = 1) and Output Tracking (bit value =
32).

The new value for the Flags1l = 1 + 32 = 33

Noise

Noise spikes that may occur in low absorbance applications can be eliminated using the Infinite Im-
pulse Response Filter formula. The values entered here are noise smoothing coefficients between 0.1
and 1.0. The noise smoothing value is factory set to 1.0 which essentially disables noise smoothing;
setting noise factors to 0.1 will result in the smoothest data, but will significiantly reduce response
time. Enter new noise smoothing coefficient when the "New Value?" prompt is displayed. Press
ENTER to save change and return to the Noise Menu; press CANCEL to quit.

Note that infinite inpulse noise filtering is disabled when enchanced noise smoothing (boxcar
averaging) is enabled. Refer to Page 4-7, Flags2 for more information on enabling enhanced noise
smoothing.

Level 3 Configure Menu

Figurel5 shows the sub-menus of the Configure Menu when the Level 3 password has been en-
tered. Scroll up, down, left, and right until desired menu item is highlighted; press ENTER to con-
tinue.

analyzer function and signal processing. The default values for many of these variables are deter-

NoTE  Mined during factory calibration of the instrument. DO NOT change the values of system con-
stants and variables without full understanding of their effects on analyzer function and output
data.

The constants and variables which may be altered in the Level 3 Configure Menu greatly affect

PolyCoef (Polynomial Coefficients)

ii The polynomial coefficients used in the moisture concentration calculations vary from instrument

to instrument and are determined during factory calibration. With the exception of Coefficient D,

CAUTION  these values should never be changed unless factory service is performed or a major component is
changed.

Select this menu item to alter the values of the polynomial coefficients contained in the formula used to calculate
moisture concentration.

*  Press Cancel to scroll through the variables PolyCoeff X where X = 0 through 5, A - D.
* Enter the new coefficient value when the "New Value?" prompt is displayed.
The coefficients must be entered in decimal form i.e. 1234.56. The calibration report shows
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the coefficients in scientific notation i.e. 1.23456 x 10° in order to fit the form. To convert
from scientific notation into decimal form, do the following: If the power number is posi-
tive, move the decimal point to the right as many spaces as the power number (3 spaces
if the number is 3) and drop the X 10 (1.23456 X 10° becomes 1234.56). If the power num-
ber is negative number move the decimal point to the left as many spaces as the power
number and insert zeros to make up the spaces (3 spaces if the number is 3) drop the X
10~ (1.233456 X 10 becomes .00123456).

* Enter the new limit value when the "New Value?" prompt is displayed.

* Press Enter to save change and display the next coefficient. Press Cancel to quit.

Labels

This menu item is used to change the text and format of the first three display lines. Highlight
the label to be changed, press ENTER. Use the left and right arrows to highlight the character to be
changed then use the up and down arrows to scroll through the list of available characters. Press
ENTER to select a character. Note that the character ~ indicates a placeholder for a numerical dis-
play including decimal points and negative signs; a total of eight places is allowed. Do not erase
the leading ~ placeholder; add or remove a ~ placeholder from the right-hand side only. When
finished, press ENTER to save and CANCEL to quit.

To Access:

Press TEST/CONFIG Key
_) Enter Level 3 Access Code

Highlight Configure Menu

Press Enter

Level 3
Configure Menu

s N\ e N

PolyCoeff 0 PolyCoef Labels | Alter Moist1 _Lbl
PolyCoeff 1 Constants Flags2 Alter_Mo%stZ_Lbl
PolyCoeff 2 LVL2 Con Timers Alter_MO}stB_Lbl
PolyCoeff 3 Coef D Alter Moist4 Lbl
PolyCoetf 4 Default Memor
PolyCoeff 5 \ y J Enter New Value
PolyCoeff A p .
PolyCoeff B ENTER = Erase Memory ‘ Prg Ref Tmr
| PolyCoeff C | \CANCEL = Do Not Prg Meas Tmr ]
[ Convr Factor | PolyCoef_D1
Mojst_span [ PolyCoef_DZ
h PolyCoef D3
Switch to Level 2 PolyCoef_D4
Configure Menu PolyCoef_D5

Figure 15: Level 3 Configure Menu
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The following labels may be altered:

Alter Moist1 Lbl (Line_X Flag = 1: Point 1 Held Moisture During Equilibration, and Cal)
Default: ~~~ ppm Vol H20 Pt1

Alter Moist2 Lbl (Line_X_Flag = 2: Point 2 Held Moisture During Equilibration, and Cal)
Default: ~~~ ppm Vol H20 Pt2

Alter Moist3 Lbl (Line_X Flag = 3: Point 3 Held Moisture During Equilibration, and Cal)
Default: ~~~ ppm Vol H20 Pt3

Alter Moist4 Lbl (Line_X_Flag = 4: Point 4 Held Moisture During Equilibration, and Cal)

Default: ~~~ ppm Vol H20 Pt4

Constants

Use the arrow keys to scroll through the following list of system constants until item to be altered is
highlighted; press ENTER to select. Enter the new constant value when the "New Value?" prompt is
displayed. Press ENTER to save change and return to the Constants Menu; press CANCEL to quit.

Convr_Factor Constant used to calculate moisture concentration. This value is factory set
and should not be changed unless factory service is performed.

Moist_Span  The constant cell verification factor; refer to Chapter 3: Verification.

Flags2 (Configuration Flags)

The following list of software configuration features can be selected by altering the value of the vari-
able Flags2. The Flags2 value is essentially a set of positions for eight bits, or one byte, of computer
logic. Each bit position has a specific binary value when turned ON; all bits have a value of zero
when turned OFE Similar to Flags1, the value entered for the Flags2 is the sum of binary values for
all of the features to be selected. Enter new flag value when the "New Value?" prompt is displayed.
Press ENTER to save change and return to the Configure Menu; press CANCEL to quit.

Bit Value Function

1 Used for special applications only

2 Used for special applications only

4 Use enhanced noise smoothing (Boxcar Averaging). Note that a value

must also be assigned to the timer Avg Cycles to use this feature

8 Used for special applications only
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Level 2 Config Menu (Go to Level 2 Configure Menu)

When eNTER is pressed with this menu item selected, the Level 2 Configure Menu is accessed im-
mediately. Because the Level 3 password cannot be altered from the factory default, this is useful to
access Level 2 functions if the Level 2 password has been changed or forgotten.

Timers (Measurement Cycle Timers)

A Changing these timers will affect the curve fit function used by the analyzer. Please consult AM-

CAUTION ETEK service before changing these timers.

Prg Ref Tmr Reference measurement period in seconds.

Prg Meas_Tmr Sample measurement period in seconds.

Coef_D (Polynomial Coefficient D)

For low concentration applications (<1 ppm), the constant Coefficient D is used to correct for the
offset between the sample and reference gases caused by the two gases being subjected to different
outgassing mechanisms. Refer to Appendix C: Determination of Offset and Coefficient D Adjust-
ment for more information on the setup and procedure used to determine Coefficient D for each
sample point. Coefficients PolyCoef D1 through D4 correspond to the offset between sample points
1 through 4 and the reference gas. PolyCoef D5 is used for special applications only and is normally
set to zero.

Press CANCEL to roll through the variables PolyCoef DX where X=1 — 4. Enter the new coef-
ficient value when the "New Value?" prompt is displayed. Press ENTER to save change and display
the next coefficient; press CANCEL to quit.

Default Memory (Reset Controller to Factory Default Values)

Select this menu item to reset all system configuration parameters to factory default values. Press
ENTER to reset; press CANCEL to quit without resetting.

Before resetting the controller to default configuration, it is advisable to
CAUTION  yecord current configuration values by selecting View Configuration from the
Page 3-14: Test/Config Main Menu.

Items marked with an asterisk (*) on the configuration data sheet supplied with the analyzer vary

from system to system and are determined during the factory calibration of the instrument. When
system is reset to default values, these items must be entered manually in order to duplicate the
original configuration of the specific analyzer.

NOTE
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Configuring for Multi-Point Operation

This procedure provides an example of the steps to be followed when initially configuring the 5000
analyzer System for Multi-Point operation. In this example, the analyzer will be setup for the fol-
lowing conditions:

Two points are to be analyzed. The external solenoid valves used to switch between the two
points are properly wired to SAMPLE outputs 1 and 2 on Controller TB9.

Point 1 has typical moisture concentration of = 50 ppm. Only one analog output range is
required. Concentration of 60 ppm should trigger an alarm; there is no low alarm required.

Point 2 has typical moisture concentration of =10ppm. Concentration of 15 ppm should trig-
ger an alarm; there is no low alarm required.

Analyzer has been factory calibrated for symmetric sample/reference cycle; complete cycle is
60 seconds. Sample should be switched between Point 1 and Point 2 every 10 minutes.

Current moisture concentration for Point 1 is to be shown on display line 1. Point 2 on dis-
play line 2. Time remaining in current cycle and countdown to next verification cycle is to be
shown on display line.

Procedure

When configuring the analyzer, please refer to the Configuration Data Sheet included with this

manual to ascertain the factory default values for each of the parameters to be configured. The
defaults may be suitable for the application and may not need to be changed.

Access Codes will be required to change most system variables. Refer to page 3-1, Sys
Nore  tem Security and Access Codes.

D)

2)

3)

4)

To set current local time of day: press the TEsT/CONFIG key, select Set Time of Day, enter time
using the 24 hour clock convention.

Select streams to be analyzed (points 1 and 2): press the TEST/CONFIG key; select Select Streams,
toggle 1, 2,3,4 as required until display reads "Streams Slctd 12 __".

Enter high and low range limits for desired resolution on 4 to 20 mA analog outputs 1 (low
range only) and 2: press the ANALOG RANGE key; select Alter Range Limits; set the following
variables to the values given:

Output_1_Low 50
Output_1_Hi 0
Output_2 10
Offset 1 Low 0
Offset 1 Hi 0
Offset 2 0

Enter high and low concentration alarm levels for Points 1 and 2: press the ALArRM key; select
Alter Alarm Levels; set the following variables to the values given:
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Alarm_1 Hi 60
Alarm_1 Low 0
Alarm_2 Hi 15
Alarm_2 Low 0

5) Set timers to achieve sample switching frequency of = 10 minutes including equilibration
periods between sample analysis and to set duration of calibration cycle to 10 minutes. Press
the test/config key; select Configure Menu-timing-Sample_Cycles; set the following timers to
8 cycles.

SamplCycl 1
SamplCycl_2
SamplCycl_5

Return to Timing menu; select Equil_Cycles; set the following timers to 2 cycles.
EquilCycl_1
EquilCycl_2
EquilCycl_5

AMETEK 5000 Controller
with Multi-Point

Default System Security Passwords

Level 1: 1111 [ENTER]
Level 2: 2222 [ENTER]
Level 3: .3-18 [ENTER]
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SERIAL COMMUNICATION

The 5000 Controller is equipped with an RS-485 serial interface port which allows the analyzer to be PC
driven and makes networking up to 32 analyzers possible. AMETALK, a software package developed
specifically for use with AMETEK Controllers, is now available. Please contact the nearest regional
sales office for more information about AMETALK .

Hardware Requirements

An RS-485 to RS-232 converter may be required depending on the PC configuration. AMETEK RS-485/
RS-232 adapter part number 265858005 includes a special circuit which disables the transmitter when
the analyzer is idle, a necessity for two wire networks. This special adapter also requires a line power
supply, P/N 265858007 (120V, only) or 269128002 (230 V, universal).

Wiring Configuration & Baud Rate

Network configuration may be two or four wire mode at 300 to 9600 baud/second; refer to figures 16a
and 16b for wiring diagrams. The controller CPU board is factory configured for four wire mode; all
dip switches on S1 are in the up position (on). To change to two wire operation, some dip switches on
S1 should be changed to the down position (off) as shown on figure 16b.

When configuring the analyzer software for serial communication, the value entered in the Configure
Menu as RS485_Baud must also take the wiring into account. Refer to the following table for correct
baud rate values.

( RS485_Baud Values )
Baud Rate 4 Wire 2 Wire

9600 0 10
4800 1 11
2400 2 12
1200 3 13

600 4 14

300 5 15

System must be reset after changing baud rate. Cycle power or reboot by simultane-

NoTE ously pressing hidden keys as indicated.

S T e 0T
CONFIG <—
C__Ju " Ju__J
CALIB ALARM || ANALOG
RANGE
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Host PC

RS-232
50 Ft
Max
RTS - - RS-232 Converter
e 265858005
o on RS-485
GND[+12 V|RD(B)|RD(A)|TD(B)| TD(A)|SHLD
L 0.1yfd
X EEEEE EEEEY FEEEY | 500 V
£ IR A M K
Power
Supply
265858007 - 7 2W+/AWTX+
2 2W-/AWTX~—
——————— AWRX+
AC Supply

Total 1220 m (4000 ft)
Twisted Pair Shielded I

——————> 4WRX-

7 2W+/AWTX+

1 > DW_/4AWTX—
= > 4WRX+
%‘80“{;’ — AWRX-

3

2W+H/AWTX+

g

2W—/4WTX—

4WRX+

4WRX—

Controller

Controller

Last
or Only
Controller

Figure 16a: Four-Wire Serial Communication Wiring

Host PC
RS-232

50 Ft
Max

RTS - -

sb 1
Echo [—=]- -
Off On

GND|+12 V|RD(B)

RS-232 Converter
265858005
RS-485

RD(A)|TD(B)| TD(A)[SHLD

RO g -
Power 0.1 pfd
Supply 500V
265858007 =~ 2W+/AWTX+
[ _—
v — 2W—/4WTX— Controll

115.v Total 1220 m (4000 ft) 4WRX+ ontrofler

AC Supply Twisted Pair Shielded 4WRX—
0.1 pfd
= 500V

| 2W+/AWTX+

= — 2W—/4WTX~ Controller
---F. 4WRX+
|—q i 4WRX—

0.1 pfd
= 500 vV
1
2WH/AWTX+
Last
e e 2\W—/4WTX— or Only

AWRX+ Controller

4WRX—

Figure 16b: Two-Wire Serial Communication Wiring
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Read & Write Protocol

For a single controller, the serial address (RS485_Address) is 200; for networked controllers, addresses
from 201 to 232 are used. When multiple analyzers are networked, the address of a specific analyzer
must precede the first of a string of read/write commands destined for that analyzer. Press and hold
the [ALT] key while entering the 3 digit serial address. If there is doubt about which of the networked
controllers is on line at a given time, type [IWHO] and the active controller will respond with its serial
address.

Read commands consist of the letter R (upper or lower case) followed by the two character alphanu-
meric ID code for the system value. Refer to Table III for Read Only variables and ID Codes. For ex-
ample, to read the current value of cell frequency (Cell_Freq) from analyzer 201, the command would
be [ALT]+[2] [0] [1] followed by R03.

Write commands consist of the letter W (upper or lower case) followed by the two character alphanu-
meric ID code for the variable and the data to be written to the EPROM. The data field has a floating
decimal format and must not exceed eight characters; plus and minus signs and trailing zeros are per-
mitted but not required. Valid data values range from -0.00001 to +999999. Refer to Table IV for Read
and Write variables and ID Codes. For example, to write a new value of 2.5 to Max_Span on analyzer
201, the command would be [ALT]+[2] [0] [1] followed by W342.5.

Table III: Read Only System Values

Real Time System Values

System Value  Serial ID Description

Point 1 ppm 01 Last calculated moisture, Point 1

Point 2 ppm 02 Last calculated moisture, Point 2

Point 3 ppm 03 Last calculated moisture, Point 3

Point 4 ppm 04 Last calculated moisture, Point 4

Roll Points 05 Last moisture1 -2 —>3 >4

Current_ppm 06 Current live moisture including Equil, Cal, and Zero
Cell_Freq 07 Current Cell Frequency (Hz)

Delta_Freq 08 Current Delta Frequency (Hz)

Cal Err 13 Current Calibration Error (if error condition exists)

Countdown Timers

System Value  Serial ID Description

Cal_timer 14 Seconds remaining in verfication cycle
Per_timer 15 Seconds remaining in current period
Cal_Cycles 16 Cycles remaining in verfication period
Equil_Cycles 17 Cycles remaining in equilibration period
CurAutoCal 18 Days remaining until next auto-cal cycle
Sample Point 19 Number of current sample point (1 — 4)
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Troubleshooting and Maintenance

f\f Any troubleshooting or maintenance to this Analyzer that requires access to the

interior of the various components must be performed by qualified service person-
nel only. There are no operator level serviceable parts, expendables, or maintenance
needs inside this equipment.

WARNING

System Alarms

The system alarm contacts are activated when a condition exists which makes the analyzer output
questionable. The following error messages will be displayed on the bottom line of the analyzer display
when a system alarm condition exists:

CELL TEMP ALERT = Moisture Cell temperature control is suspect (signal sent from
field unit).

LOW CELL FREQUENCY  Activates when measured cell frequency is < 500 Hz.
HIGH CELL FREQUENCY  Activates when measured cell frequency is > 3500 Hz.
NEGATIVE DELTA FREQUENCY  Activates when delta frequency is < -1 Hz.

GEN TEMP ALERT  Moisture Generator temperature control is suspect (signal sent
from field unit).

CAL ERROR  Activates when the new calculated span value (Moist_Span)
exceeds the limits Max_Cal Err or Max_Span Refer to Part III:
Alarm Button for more information on these limits. Deactivates
after successful calibration.

DISPLAY OVER-RANGED A displayed value exceeds the allotted display area.

MEMORY IS CORRUPTED  The RAM or RAM battery has failed causing factory default
parameters to be loaded into memory.

It is common for some of these system alarms to activate momentarily during normal operation, espe-
cially during equilibration periods between measurement cycles. If system alarm persists, there may
be a problem with the measuring cell, the moisture generator, or the thermal controller.

Computer Operating Properly Alarm

This alarm, also known as the COP or watchdog alarm, activates when normal CPU logic flow is dis-
rupted. Possible triggers of this alarm are power failure, internal power failure, software problems, or
extreme electronic interference. When activated, the COP alarm generates a system reset but software
configuration parameters are retained. The system does not have to be reconfigured.
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System Tests Menu

Numerous self test routines can be run periodically or used to assist in troubleshooting the instrument.
Press the TEsT/CONFIG key and enter the level 1 or higher password. Scroll down to System Tests Menu
and press ENTER. Select a test from the following list; follow directions displayed on screen.

Normal serial communications will be disabled while system tests are running.
NOTE

Test Display

Verifies that each segment of the display is functioning properly by displaying a checkerboard
pattern for several seconds and then reversing it. Press ENTER to begin
test or CANCEL to quit.

Test Analog Out 1&3

Test Analog Out 2&4 Sets the signal on the analog outputs 1 and 2 OR 3 and 4 to a mA value
corresponding to any percentage of full scale for those outputs. Default
percentage is 0% which sets the outputs to 4 mA; a different percentage
from -15% to +100% may be entered at the “New Value?” prompt. The
following table lists the correct value of the 4 to 20 mA signal for various
percentages. Press ENTER to begin test or CANCEL to quit.

(% of % of % of )
Full Scale QOutput (mA) | Full Scale  Output (mA) | Full Scale  OQutput (mA)
-15 1.6 25 8.0 65 14.4
-10 2.4 30 8.8 70 15.2
-5 3.2 35 9.6 75 16.0
0 4.0 40 10.4 80 16.8
5 4.8 45 11.2 85 17.6
10 5.6 50 12.0 90 18.4
15 6.4 55 12.8 95 19.2
\_ 20 7.2 60 13.6 100 20.0 Y,

Test Analog Inpts  Verifies that alarm voltage signals from the cell and moisture gen-
erator ovens and process pressure transmitter (if live pressure input
is being used) are present and tracking. Press ENTER to begin test or
CANCEL to quit. First three lines of the display will appear as follows:

.
Cell Temperature — 00100 00100 —— Generator Temperature

30625 30342
29825 00100

The numbers shown here are for example only. Count values in active input fields will be changing.
Areading of 32,767 indicates an interruption of signal has occurred.
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When running Test Valve Relays or Test Alarm Relays, it is useful to assign display

flag 14, Status of Valve and Alarm Relays, to one of the display lines. Refer to Part
1V: Display Flags for more information on configuring the display. The flagged
NOTE display line will read as follows:

2-SYSTEM ALARM
7 & 8-NOT USED

4-CONCENTRATION ALERT NOT USED 6 CALIBRATE (OFF IN CAL)

10 Alm 01010 Viv

VALVES

3-RANGE ALERT 4% 1- SAMPLE SWITCHING RELAYS
ALARM(S) 5_5 AMPLE 4 THROUGH 1, RESPECTIVELY
REFERENCE (OFF IN REF)

User recording equipment using alarm relays as input must be placed off-line before

running the alarm relays test.
CAUTION

Test Alarm RelaysVerifies function of alarm contacts. All alarm relays are energized (equal to
1) when test begins. At the “Number Key to Toggle?” prompt, press 2 for
System Alarm contacts, 3 for Range Alert contacts, or 4 for Concentration
Alert contacts. Press ENTER to begin test or CANCEL to quit. Selected alarm
contacts will toggle to de-energized (equal to 0).

Test Valve Relays  Verifies function of valve relays. All valve relays are de-energized (equal
to 0) when test begins. At the “Number Key to Toggle?” prompt, enter
the number of the relay to test (1 through 8). Press ENTER to begin test
or CANCEL to quit. Selected valve contacts will toggle to energized (equal
to 1). Relay 6 has opposite logic. It will be energized when logic=0 and
deenergized when logic=1

Test Watchdog  Verifies function of the Computer Operating Properly (watchdog) alarm
by introducing an anomaly in the computer logic which should activate
the alarm. If functioning properly, a system reboot will occur and the
display will return to normal operating screen. If test fails, system will
not reboot. Press ENTER to begin test or CANCEL to quit.

Test Serial Port  Verifies the data flow to the RS-485 serial port. The serial port connector
must be removed from the port to run this test. If using the four-wire
serial communication mode, a feedback loop must be provided by con-
necting 2W +/4WTX+ to 4WRX + and 2W-/4WTX- to 4WRX-. Press ENTER
to begin test or cANCEL to quit.

Test RAM  Verifies the operation of the computer’srandomaccess memory. At“System
Will Not Run - Remove Power Now” prompt, turn off AC source. Wait
at least 20 seconds and turn on power. If RAM test is successful, “RAM
Tested Good - Enter To Continue” will be displayed. Press ENTER; boot up
information will be displayed for several seconds and then display will
return to normal operation screen. Note that this test is run every time
the analyzer is rebooted.
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Scheduled Maintenance

Weekly
* Operate internal generator to verify calibration
* Adjust Span if necessary
Quarterly
* Perform system inspection and leak check, below
* Replace the filter frit
Yearly
* Replace or refill the dryer molecular sieve
* Replace or refill the trap’s activated charcoal
* Replace the super dryer
* Refill the moisture generator with distilled or deionized water

* Replace scrubber cartridge ( Use only with acid gas option See Appendix A-2)

System Inspection

A Inspection and maintenance should be done only by qualified personnel.
WARNING

1. With Snoop® PN 202887000 or a soap solution, check the sample line for leaks.

2. Verify that flowmeters, regulators, valves, gauges, and filters are in good condition and se-
curely mounted.

3. Verify the integrity of all power supply and interconnecting wiring. Check the circuit cards
in the field unit and controller for signs of overheating or contamination. Use clean, low
pressure air to blow off any accumulated dust and debris.

4. Repair or replace any damaged part. Correct any unsatisfactory condition as necessary.

5. Exterior enclosures of the field unitand sample system can be cleaned with mild, non-abrasive
detergent or spray cleaner. The controller enclosure can be cleaned in the same manner but
the cleaner must not be sprayed or applied directly. Moisten the applicator first before clean-

ing.

6-4 5000 Multi Point Moisture Analyzer



Troubleshooting

Troubleshooting Guide for 5000 Analyzer

Possible Cause

Isolation Procedure

Corrective Action

Field Unit LEDs Do Not Light

Blown fuse F1
Blown thermal cutoff S2

Faulty power supply
Faulty connections

Check for 24 V dc between red
and black test points TP2 (+) and
TP1.

Replace F1.
Replace S2.
If voltage is not present and CB1 is

closed, check power supply of T1
and diodes CR4 and CR5.

Controller Alarms Not Operating

Incorrect operating parameters

Faulty relay

Faulty cpu board

Perform Test Alarm Relays routine,

page 5-3

Check and secure all connectors
between boards. Check that all
relays are secure. Verify software
parameters.

If relay works, place analyzer on
line. If relay does not function,
replace the cpu board.

Replace the cpu board.

Display reads low in calibrate or operate modes

Incorrect operating parameters

Incorrect back pressure

Incorrect sample flow rate

Incorrect operating temperatures

Contaminated sample cell crystal

Contaminated dryer

Check flow rate with Bubble-O-
Meter.

Read cell frequency.

Substitute with known good

Check all values against Calibra-
tion Data Sheet.

Check and, if necessary, reset back
pressure.

Reset flow rate if necessary.
Check and, if necessary, set oven
and moisture generator operating

temperatures.

If cell frequency input is >3500
Hz, replace the cell.

Replace or re-activate dryer.
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Troubleshooting Guide for 5000 Analyzer (continued)

Possible Cause

Isolation Procedure

Corrective Action

Analyzer Reads High

Incorrect flow rate

Incorrect back pressure

Incorrect operating parameters

Leaks in sample tubing

Low oven temperature

Check and, if necessary, reset flow
rate.

Check and, if necessary, reset back
pressure.

Check all values against Calibra-
tion Data Sheet.

Correct leaks as necessary

Set oven temp to 60°C +0.25°C.

Moisture Generator Output Reading Incorrect

Incorrect flow rate or back pressure

Incorrect operating parameters

Incorrect calibration values entered

Dry moisture generator reservoir

Incorrect moisture generator tem-
perature

Faulty reservoir tubing bundle

Incorrect operating parameters

Check flow rates, generator
temperature, and back pressure
setting.

Measure temperture of moisture
generator ]2 pins 2 and 3 of field
unit board.

Calibration has exceeded Max_
Span and/or Max_Cal_Err limits.

Check and, if necessary, reset flow
rate or back pressure.

Check all values against Calibra-
tion Data Sheet.

Run display routine and check
all values against those listed on
Calibration Data Sheet. Re-enter
values if necessary. Recalculate
SPAN values.

If readings are ok, check and if
necessary, refill the reservoir.

Adjust R26 on field unit board as
neccessary to obtain 60°C

Replace generator.

Check all values against calibra-
tion data sheet.

* Cell_Temp_Alert

Environmental Temp

Faulty electronic control amplifier

6-6 5000 Multi Point Moisture Analyzer

Check for CR1 blinking.

Remove cell oven connector J1,
CR1 will go on short pins 1 and 4
together on the electronic control

amplifier PCB and CR1 will go off.

Housing or ambient temperature is
too hot or too cold for the electron-
ic control amplifier to control Cell
temperature.

If not, replace electronic control
amplifier PCB.



Troubleshooting Guide for 5000 Analyzer (continued)

Possible Cause

Isolation Procedure

Corrective Action

Stream Switching Not Working Correctly

Switching Valves wired incorrectly Verify wiring at switching valves Correct wiring as required

Bad Solenoid Valve

Incorrect configuration

and controller back plane (refer

to Figure 6, page 2-9)

Replace if required

Use the Select Streams option Reconfigure as required.

of the test/config menu to verify
desired streams are selected (refer

to page 3-14)

Gen Temp Alert

Environmental Temp

Faulty electronic control amplifier
PCB

Faulty moisture generator heater or
thermistor

Faulty moisture generator thermis-
tor

Check for CR14 blinking.

Remove moisture generator cable
J2 CR14 will on, short pins 2 and 3
on the electronic control amplifier
PCB CR14 will go off.

Remove J2 and check pins 1 and 4
for 28().

Remove ]2 and remove thermistor
from moisture generator, check for
~100K @ 23°C.

Housing or ambient temperature is
too hot or too cold for the elec-
tronic control amplifier to control
moisture generator temperature.

If not, replace electronic control
amplifier PCB.

If not replace moisture generator
heater assembly.

If not 100K(2, adjust R26 as neces-
sary. If adjustment will not work,
isolate either the moisture genera-
tor heater or field unit board.

Low Cell Frequency

Replace cell
Faulty Cell
High Cell Frequency

Replace cell

Contaminated sample cell

Contaminated dryer and/or trap

Excessive moisture

Leak test system

Verify sample gas is not above ana-
lyzer specifications.

Replace trap and/or dryer and
flush out sample system.

Drydown system

Drydown system
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Troubleshooting Guide for 5000 Analyzer (continued)

Possible Cause Isolation Procedure Corrective Action

Negative Delta Frequency

Incorrect flow rate or reference leak Verify and adjust flow rates.
Faulty dryer Substitute dryer with known good  Replace and/or refill dryer.
one.
Supply known dry sample. Replace and/or refill dryer.

Memory is Corrupted

Faulty ram or ram battery Replace battery

To ensure correct moisture operation, refer to Display Reads Low in calibrate or

operate modes, or Moisture Generator Output Incorrect.
NOTE
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Field Unit Electronics (Figure 17)

Power distribution

The AC supply is applied through circuit breaker CB1 and thermal cutout S2 to the primary of trans-
former T1. The T1 secondary (35 V ac) is directly connected to rectifier and regulator circuits on the
electronic control board. Diodes CR4 and CR5 supply unregulated +24 volts and feed the series-
connected voltage regulators. VR1 supplies +12 volts and VR2 supplies +5 volts. Diodes CR2 and
CR3 supply unregulated +24 volts for the cell oven; CR15 and CR16 supply unregulated +24 volts
for the moisture generator oven.

Power Distribution Failure Symptoms:

* Valves do not switch, but output reading could be on display
* One or more LEDs do not light, depending on faulty circuit
* No moisture generator heat

* No oven heat; CR1 and CR14 on steady

Electronics Control Board Voltage Checks:
* +5volts —TP5]7
e +12volts —TP4]J6
* +24 volts — TP2 J4 (0 volt — TP1 J3)

Heat Control

There are two, identical, +24-volt heat control circuits: one for the cell oven and one for the moisture
generator. Each has a heater, an inverting amplifier (U1 or U2), a thermistor (RT1 or RT2), a triac (Q1
or Q2), an LED (CR1 or CR14), a temperature adjustment pot (R17 or R26), and miscellaneous resis-
tors and capacitors.

The thermistor hasanegative coefficient; heat decreases, resistance increases. This decreases the voltage
to its amplifier, making the output go high, gating the triac on, applying +24 volts to the heater. As less
heat is needed, the reverse occurs. Capacitor C6 (C9) and resistor R20 (R28) provide positive feedback
to start U1(U2) oscillating and to establish a time constant for frequency control. These oscillations
gate the triac on and off at a control frequency rate so that heat increases and decreases gradually. The
LED lights when heater voltage is on.

The outputs of Ul and U2 also are fed to dual pulse detector U3. If an output is steady-state [(not oscil-
lating) (fault)], a Q output of U3 turns off either transistor Q7 or Q8, which generates a fault number.

There also is a field unit environmental heater comprised of resistors R1 and R2 and a 40°C thermostat
switch S1.

Solenoid Control

There are two, similar, +24-volt solenoid circuits: one cycles wet/dry solenoids L1 and L2; the other
operates the moisture generator/sample flow solenoids simultaneously. Their circuits include transistor
switches, diodes, LEDs, and current limiting resistors.

With no valve signal (0 volt) at TB1-7, transistor switch S6 is biased on, grounding the control side of
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the solenoid L1 winding and lighting LED CR11. Sample gas flows through the cell. Every 30 seconds,
+5 volts is applied to transistor Q5, turning it on, grounding the control side of solenoid winding L2
and LED CR10. The solenoid opens reference gas flow through the cell, and the LED lights.

Innormal operation, +5 voltsis on TB1-8, biasing transistor switch Q4 on, turning Q3 off, de-energizing
solenoids L3 and L4, allowing sample gas to flow. Pressing the MOIST GEN key applies 0 volt to the
base of Q4, turning it off. This turns Q3 on, grounding the control sides of L3 and L4, opening moisture
generator gas flow.

Cell Output

There are two crystal oscillator (Y1 — reference and Y2— measure) circuits with amplifier/inverters Ul
and U2 and rc filters. Except for their frequencies, the two oscillators function alike.

U2A-1/-2 and U2F-13/-12 provide positive feedback to sustain the Yi (Reference) and Yz (Measure)
nominal oscillations at 8.982500 MHz and 8.982000 MHz, respectively.

U2B/C and U2E/D amplify the outputs.

Assuming a dry Yz frequency of 8.982000 MHz, (L2 energized) and a Y1 frequency of 8.982500 MHz, low
pass filter C9 develops a difference frequency of 500 Hz (AF2). This frequency is amplified to produce
a square-wave voltage of 0 to 12 at 500 Hz applied to the controller processor.

During the 30-second wet cycle, moisture is sorbed in the crystal cell which adds to its weight. The
additional weight decreases the frequency to 8.981000 MHz (assumed), which produces a wet differ-
ence frequency (AF1) of 1500 Hz (8.982500 — 8.981000 = 0.0015 MHz). This frequency is amplified and
applied to the microprocessor as a square-wave voltage of 0 to 12 at 1500 Hz.
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Figure 17a: 5000 Field Unit Schematic Sheet 1 of 2
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Field Unit (Refer to Figure 18, Part VI)

A The Field Unit may contain flammable or toxic process gas. Remove the lid in a well-

ventilated area only after electrical poweris shut off and the surrounding area in known
to be non-hazardous . See other Warnings and Cautions in Part I, “Sample System.
"The lid weighs 8.2 kg (18 pounds). Handle with care.

WARNING

Numbers in parentheses refer to find numbers in figure 18, Part VI, “Service and Parts”.

Lid Removal

1.
2.
3.

Shut off system power and sample and reference gas flows at their sources.
Unscrew the lid (1), using a bar across the slots on the top if required.
Carefully lift off the lid and set it aside.

Cell Replacement

Y ® N oo WD

Shut off system power and sample and reference gas flows at their sources.

Carefully remove the lid and set it aside.

Remove the oven cover wing nut (2); tilt the cover (3) up and carefully slide it from the assembly.
Loosen the two tubing nuts (4) and disconnect the lines.

Unplug the cell and board (5).

Carefully plug the new cell and board into its connector.

Connect and secure the two tubing nuts.

Install the oven cover and wing nut.

Do a leak test and re-install the lid.

10. Apply power and verify flows, back pressure and cell frequency.

11. Input new cell poly coefficients per instructions on page 4-9.

Cell Oven Replacement

A T i e

Shut off the system power and sample and reference gas flows at their sources.
Carefully remove the lid and set it aside.

Remove the wing nut (2) from the oven cover.

Tilt the cover up and carefully remove it from the assembly.

Loosen the two tubing nuts (4), disconnect the lines, and unplug the cell board (5).

Remove the plugs (6 and 24) from electronics control board sockets J1 and ]2, and unplug the
control board.

Loosen the tubing nuts (8A) and disconnect the tubes from solenoids SV1 and SV2 and from the
lower part of the oven assembly.

Disconnect the oven wires from TB1-4 and -5.
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10.

11.
12.

13.
14.
15.
16.
17.
18.

Remove the oven mounting screws (7) and lift off the oven assembly (8).

Carefully hand bend the two oven lines to match the original installation as near as possible to
preclude interference with the control board and the oven cover.

Position the new oven assembly on the bracket and install the screws.

Connect the lines to the solenoids and to the lower part of the oven assembly. Secure the tubing
nuts.

Reconnect the oven wires to TB1-4 and -5.

Insert the control board in its socket and connect the plugs to J1 and J2. Secure the screws.
Install the cell board and connect and secure the two tubing nuts.

Install the oven cover and wing nut.

Do a leak test and re-install the lid.

Apply power to the system, allow it to warm up, and resume operation.

Moisture Generator Sample/Reference Valve Assembly

© ® N o O W=

10.

Shut off system power and sample and reference gas flow at their sources.
Carefully remove the lid and set it aside.

Loosen the tubing nuts from the fittings (10).

Disconnect the solenoid wires from TB2 (11).

Remove the two mounting screws (12) and the valve assembly (9).
Position the new assembly on the chassis and install the mounting screws.
Connect the solenoid wires to TB2.

Connect and tighten the tubing nuts.

Do a leak test and re-install the lid.

Apply the power to the system, allow it to warm up, and resume operation.

Electronics Control Board

1. Shut off system power and sample and reference gas flows at their sources.

2. Carefully remove the lid and set it aside.

3. Disconnect the plugs from J1 and J2.

4. Remove the two screws (22), pull the board slightly forward to clear the bracket, and pull the board
from its connector.

5. Firmly press the new board into its connector and install the two screws.

6. Connect the plugs to J1 and J2.

7. Re-install the lid.

8. Apply power to the system, allow it to warm up, and resume operation.

Thermal Cutout Link S2

1. Shut off system power.

2. Carefully remove the lid and set it aside.
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Determine reason for thermal runaway inside of the field unit. S2 is a 72°C device. Inside tempera-
ture is normally regulated at 40°C.

Disconnect the link from TB3-5 and -6.
Connect the new link to TB3-5 and -6.
Re-install the lid.

Apply power to the system, allow it to warm up, and resume operation.

Moisture Generator Reservoir Refilling

Do this practice as quickly as practicable to keep down time to a minimum and heat-

ers from cooling.
NOTE

Shut off system power.
Carefully remove the lid and set it aside.

Remove the thermistor from the top of the moisture generator with a 7/ic-in. wrench; pull the
thermistor straight out.

Obtain a syringe (5 or 10 mL) and a /1-in. plastic tubing to fit the nozzle. Cut the tube to a length
so that it reaches a nominal 0.75 inch straight into the generator.

A Take care you do not puncture the permeation tube inside the generator.
CAUTION

Insert the tube straight into the generator a nominal 0.75 inch and withdraw the syringe piston.
* If you draw water into the tube, the generator water level is good.
* If you do not draw water into the tube, continue.

Fill the syringe with distilled or deionized water and fill the generator until you can withdraw
water down to the halfway point. Level must be at the halfway point.

Install the thermistor and tighten the fitting.
Re-install the lid.

Apply power to the system, allow it to warm up, and resume operation.

Filter Frit (PN 560503901) Replacement

S e

Shut off sample and reference gas flows at their sources.

Disconnect the inlet tube.

Remove the filter (28) and unscrew the end (30).

Tap the filter against a bench to remove the frit (31).

Install a new frit. Be sure that the open end of the frit is in the direction of the arrow on the filter.

Assemble the filter and install it in the line.
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Dryer or Trap Refilling

If the dryer or trap is to be moved to another area to replace the molecular sieve in
the dryer or the activated charcoal in the trap, place caps over the fittings while
CAUTION transporting the unit. This will prevent fitting damage.

Shut off sample and reference gas flows at their sources.

Unscrew the two ferrule nuts (32) and disconnect the two lines from the dryer or trap.
Unstrap the dryer or trap (33) from its mount.

Remove the fill plug (34) and the snubber (35), and empty the contents.

Clean the inside thoroughly (do not use water). Be sure it is completely dry.

Fill the dryer with new molecular sieve (dried), or fill the trap with new activated charcoal.

Install the fill plug and snubber.

® N D

Do the following to the superactivated dryer:
a. Attach the bottom fitting to a flowmeter with a valve.

b. Carefully place the cylinder in an oven with a source of dry gas < 0.1 ppm (known good su-
peractivated dryer) connected to the top fitting.

A Make sure that one end fitting is open before applying heat to the cylinder. If the sieve

WARNING is moisture laden and the fittings are capped, the cylinder could explode when heated.

c. Adjust oven heat to 125°C and purge flow to 100 mL/min; allow it to run at temperature for 12
hours.

d. Shut off purge and oven heat, and allow the cylinder to cool for at least 1 hour.

A Wear gloves. The cylinder will still be hot.

CAUTION

e. Disconnect and cap both ends, and remove the cylinder from the oven.

9. Install the unit and connect the lines.

Leak Testing

1. Carefully remove the lid and set it aside.

2. Cap the back pressure exhaust and reference gas inlet tubes.

3. Apply 200 kPa (30 psi) gauge instrument air pressure to the sample inlet.

A Pressures over 30 psi could destroy the gauge.

CAUTION

4. Close the SAMPLE gas flow control valve while maintaining the applied pressure in the analyzer.
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5. Generously apply a soap solution to all gas connections fittings. Check for leaks and tighten fittings
if necessary. Wipe off excess liquid.

6. Repeat steps 3, 4, and, if necessary, step 5.
Re-install the lid.

Valve Operation and Heater Cycling

ZNE The field unit may contain flammable or toxic process gas. Remove the field unit lid
in a well-ventilated area only after disconnecting power. See other Warnings and

WARNING Cautions in Part II: Sample System.

Check valve solenoid and heater operation by removing the lid and observing the LEDs.

Oven Temperature Adjustment

Do this procedure as quickly as practicable to keep cooling from affecting the readings.
NOTE

Carefully remove the field unit lid and set it aside.
2. Remove the plug from electronic control board socket J1.

Quickly connect a DVM, set to read ohms, between pins P1-1 and -4 (on body of J1) and check for
the resistance specified on the oven thermistor label (also on J1), =200 ohms.

4. If necessary, adjust R17 one turn for each 1000-ohm (=1°C) difference between the specified and
actual resistances. (Turn clockwise to decrease resistance.)

5. Remove the DVM and connect the oven plug to J1.

6. Re-install the lid.

7. Apply power to the system and allow it to warm up.

8. If necessary, repeat the procedure until no further adjustment is required to maintain 60°C.

Moisture Generator Temperature Adjustment

Do this procedure as quickly as practicable to keep cooling from affecting the readings.
NOTE

Carefully remove the field unit lid and set it aside.
2. Remove the plug from electronic control board socket J2.

Quickly connect a DVM, set to read ohms, between pins P2-2 and -3 and check for the resistance
specified on the moisture generator label, =200 ohms.
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4. If necessary, adjust R26 one turn for each 1000-ohm (=1°C) difference between the specified and
actual resistances. (Turn clockwise to decrease resistance.)

Remove the DVM and connect the moisture generator plug to J2.

Re-install the lid.

Apply power to the system and allow it to warm up.

® N o U

If necessary, repeat the procedure until no further adjustment is required to maintain 60°C.
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?2? ANSWERS TO YOUR QUESTIONS ??

MINUTES OR HOURS,

The choice is yours...

Whether by phone or in person, we can meet the needs required
to keep your analyzer running at peak performance. Our factory is
located in Newark, Delaware with a satellite location in Houston,
Texas. Depending on the programs you select; we will have a factory
trained representative talking to you within minutes - - 24 hours a

ANYTIME / ANYWHERE

WE'RE THERE FOR YOU

day, 365 days a year or on site within 24 hours. We also stock parts at both of our locations.

AMETEK SERVICE & AFTERMARKET SALES SUPPORT

* PRE-INSTALLATION INSPECTIONS

To insure you order the correct analyzer with the
options your operationrequires, schedule a factory
trained Service Engineer to inspect the proposed
analyzer location. The on-site charge for this visit
can be deducted from the start-up charge, if you
select that option.

* START UPS

Yourdecisiontobuyan AMETEK analyzeris greatly
appreciated. After the time and money spent on
your analyzer, wouldn’t you expect a fast and suc-
cessful start up? We can insure that will happen!
Schedule us to be there before you power up the
system. We will guarantee a satisfactory commis-
sioning of your analyzer.

* WARRANTY VALIDATION

Upon start up, we will validate your 1 year war-
ranty. This validation will enable you to extend
your warranty for 2 or 3 years. AMETEK’s war-
ranty policy coversall parts, on-site time and travel
time. Incurred costs will be the responsibility of
the customer.

* WARRANTY EXTENSIONS

AMETEK offers a 2 or 3 year warranty extension
for your analyzers. The warrantyisidentical to the
original policy supplied with the analyzer.

* SPARE PARTS KITS

Spare parts kits are available for all AMETEK
analyzers. These kits are conveniently arranged
to enable each customer to repair 75% to 95% of
all failures likely to occur.

* ASAP

AMETEK SERVICE ASSISTANCE PROGRAM
AMETEK’s exclusive ASAP programlets you select
a service package from a menu of service options.
ASAP options include 24 hour phone support, 24
hour on-site guarantee, rapid parts shipment,and
many more service benefits. ASAP plans may be
written to provide coverage for a single analyzer
or all of the AMETEK process analyzers at your
facility.
* AFTERMARKET SALES

Our Aftermarket Sales group will keep you sup-
plied with the parts to maintain your analyzer to
factory specifications. This is also the group that
will keep your analyzer current with upgrades
and retrofits.

* TECHNICAL SUPPORT

Justcall 800-537-6044 and a factory trained Service
Engineer will be there to answer your questions.
With over 200 years of combined field service ex-
perience, our engineers are available to provide

operational su AIMIE TEK ooting expertise.
* TRAINING

We will train your service technicians at our Tech-
nology Transfer Center located in Newark, Dela-
ware, or at your facility. Our TTC has equipment

Troubleshooting and Maintenance 6-19



This page intentionally left blank.

6-20 5000 Multi Point Moisture Analyzer



Service and Parts

Service

If the 5000 Field Unit or Controller is not operating to specifications and the calibration/main-
tenance procedures contained in this manual do not solve the problem, please contact the nearest
AMETEK regional office listed below.

To ensure prompt service, please have the following readily available:
¢ Instrument Type and Model Number
¢ Instrument Serial or Sales Order Number

Offices

AMETEK Process Instruments
455 Corporate Boulevard
Newark, Delaware 19702, USA
Phone: 302-456-4400 (Main)
800-222-6789 (Service)
800-222-6789 (Ordering)
Fax:  302-456-4444

AMETEK Process Instruments
150 Freeport Road

Pittsburgh, PA 15238, USA
Phone: 412-828-9040

Fax: 412-826-0399

AMETEK Process Instruments
AMETEK-APIE Office
Postfach 2165
D-40644 Meerbusch

OR
Rudolf-Diesel Strasse 16
D-40670 Meerbusch
Germany
Phone: 49-21-59-9136-0
Fax:  49-21-59-9136-39

AMETEK Process Instruments
7950 Whithorn Drive
Houston, Texas 77095, USA
Phone: 281-463-2820

Fax:  281-463-2701

AMETEK Singapore PVT. Ltd.
10 Ang Mo Kio Street 65
#05-12 Techpoint

Singapore 569059

Republic of Singapore

Phone: 65-484-2388

Fax:  65-481-6588

AMETEK Process Instruments
Western Research

8 Manning Close N.E.
Calgary, Alberta

Canada T2E 7N5

Phone: 403-235-8300
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Field Unit Parts List (Figure 18, next page)

Item No. Unit Part Number
3 Oven Cover Assy 560057902
*5 Crystal Cell Assy, Standard Timing 563075928
Crystal Cell Assy, H,S Standard Timing 563075930
Crystal Cell Assy, Asymmetric Timing 563076929
Crystal Cell Assy, H,S Asymmetric Timing 563076931
Crystal Cell Assy, CO, Asymmetric Timing 563076932
Cell Oven Assy 560015901
Solenoid Valve 258156000
Rebuild Kit, Solenoid Valve 206846000
15 Fuse F1, 2A (for 115 V-Operation), “M” or “T” Type 205224050
Fuse F1, 1A (for 230 V-Operation), “M” or “T” Type 205224039
*21 Control PC Board Assy 560039905
25 Moisture Generator assy, Heated

Nominal 20 ppm 560086901
Nominal 3 ppm 560086902
36 Flow Controller, MG, SST 280807001
*28 Inline Filter, SST With 7-um Frit 258882001
Rebuild Kit Assy, Frit and Gasket 560503901
37 Flowmeter, 0 to 250 mL/min 209732002
Flowmeter, 0 to 500 mL/min 209732001
38 Pressure Gauge, 0 to 200 kPa (0 to 30 psi) 251744000
39 Back Pressure Reg, 0 to 200 kPa (0 to 30 psi) 560299000
40 Metering Valve, SST 258888000
S1 Thermostat 259959000

T1 Power Transformer 5001619015
33 External Dryer, 3A Sieve 560040901
* Molecular Sieve Desiccant, 2.2-kg (5-1b) can 207599000
*34 External Dryer, Superactivated 560040904
35 Contaminant Trap 560040903
* Activated Charcoal, 1.8-kg (4-1b) can 206478000
S2 Thermal Cutoff, 72°C Max 270059001
17 Line Filter FL1 280107000
R1, R2 Resistor 250274000

* Recommended Stock spare parts
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33,34,35
"

Figure 18: Replacement Parts Locations
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Controller Parts List (Figure 19)

Item No. Unit Part Number

*1 CPU Board (less EPROM) 804400901

2 Display Board 42373JE
*3 EPROM 5001119025

PC assembly relay/driver/memory 80499SE

5 Power Supply/Keyboard and Module 500124901
6 PC bd Wiring Module 80498SE
Fuse f1-£8, 1.0A, 250Vac, Round, PC mount 25422]E
7 Dual Current Output Card (for 3 and 4 point systems) 80455SE

Figure 19: Location of Controller Parts

* Recommended Stock spare parts
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©&® NOT JUMPERED
& jJUMPERED

PROMIC — |
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CPU/DISPLAY PC BOARD
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(7| NOTE: SOLDER ITEM #2 ON FOIL SIDE OF BOARD FROM
\ ) PIN48 TOPIN 109 OF THE EDGE CONNECTOR

|
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o o o« o o
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Q o
S 2 o o
(] o O DS
@] ‘:_‘. o0
L =
& LEDS

RELAY PC BOARD
80499 SE

LEDs
LED 1 = Indicates active sample point
LED 2 = Indicates active sample point
LED 3 = Indicates active sample point
LED 4 = Indicates active sample point

LED 5 = Sample Reference - When the light is ON, System is in Reference cycle. When OFE, System is
in Sample cycle.

LED 6 = Calibrate - When the light is ON, the Moisture Generator is off. When the light is OFFE, the
Moisture Generator is on for period of Cal Cycle or however long it is left on manually.

LED 7 and LED 8 = Not Used

LED 9 = Not Used

LED 10 = System Alarm - Indicates alarm activation
LED 11 = Range ID - Indicates alert activation
LED12 = Not Used
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5000 INPUT - OUTPUT

CARD CHANNEL RANGE LOCATION  DESCRIPTION
FREQUENCY INPUTS

Main SPI1 500-3500 Hz ~ TB6-1,2 Freq1
Main SPI2 500-3500 Hz ~ TB6-3,4 Freq 2

ANALOG INPUTS
Main Ch-1 (cell) -2.5to +2.5Vdc TB3-1,2 Alarm]1 (Cell Temp)
Main Ch-2 M.G)) -2.5to +2.5VdcTB3-3,4 Alarm2 (M.G. Temp)
Main Ch-3 (AIN3)  -5to+5Vdc  TB3-5,6 Pressure (4-20 mA)
Main Ch-4 (AIN4) -5to5Vdc TB4-1,2 Temperature (4-20 mA)
Main Ch-5 (AIN5)  -5to5 Vdc TB4-3, 4 Flow (4-20 mA)

4-20 mA OUTPUTS
Main Ioutl 0-20 mA TB7-1,3 4-20 mA OUTPUT1
Main Iout2 0-20 mA TB7-2, 4-20 mA OUTPUT2
Dual output card  Iout3 0-20 mA TB7-4,6 OPTIONAL OUTPUT 3
Dual output card  Iout4 0-20 mA TB7-5,6 OPTIONAL OUTPUT 4

SERIAL PORT CONNECTIONS
Main AWTX+/2W+ RS-485
Main AWTX-/2W- RS-485
Main 4WRX+ RS-485
Main 4RX- RS-485
ALARMS

Main (K1) Alarm1 0-32Vdc TB8-1,2 Cop Reset
Main (K2) Alarm2 0-32Vdc TB8-3,4 System Alarm
Main (K3) Alarm3 0-32Vdc TB8-5,6 Range ID
Main (K4) Alarmé6 0-32Vdc TB8-7,8 Concentration Alarm

RELAY OUTPUTS
Backplane PC Assy Relayl 115/240/Vac TB9-1 Samplel
Backplane PC Assy Relay2 115/240/Vac TB9-2 Sample2
Backplane PC Assy Relay3 115/240/Vac TB9-3 Sample3
Backplane PC Assy Relay4 115/240/Vac TB9-4 Sample4
Backplane PC Assy Relayl-4 115/240/Vac TB9-5,6 Sample 1-4 Common
Main K1 5Vdc TB10-1 Sample/Reference
Main K2 5Vdc TB10-2 Moisture Generator
Main K3 5Vdc TB10-3 Sample/Reference #2
Main K4 5Vdc TB10-4 Moisture Generator #2
Main ov TB10-5,6 COMM
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MISCELLANEOUS OPTIONS

Asymmetric Cycle 5000 Moisture Analyzer

This option minimizes effects of dirty sample streams on detector life. The basic manual describes
the standard version. This addendum covers the differences between the standard and asymmetric
cycle options versions.

(Function Asymmetric Cycle Standard )
Cycle (Gas flow 0.5 min wet sample/9.5 min dry reference 0.5 min wet sample/0.5 min dry
through the reference

moisture cell)

Reference gas 3A molecular sieve dryer, plus activated 3A molecular sieve dryer
conditioning charcoal contaminant trap (recommended)

\. J

The primary causes of 5000 sensitivity loss is contaminantbuildup on the crystal detector in the moisture
cell. Anything done to minimize detector exposure to the contaminant or to remove the contaminant
from the crystal will improve service life. The asymmetric cycle option minimizes exposure to a dirty
sample and removes volatile contaminants from the crystal.

The exposure reduction is obvious (see comparison above). The standard cycle detector is exposed to
the sample for 5 minutes out of each 10, whereas the asymmetric cycle detector is exposed for only 0.5
minute out of 10, resulting in a 90 percent time reduction in exposure to contaminants, assuming that
the reference gas is clean. The reference gas can be cleaned either by using a separate known clean gas
or by removing the contaminants from that portion of the sample gas used as a reference. The latter
is the method most often used and is done by placing an activated charcoal contaminant trap ahead
of the reference gas dryer.

Options A-1



Acid Gas 5000 Moisture Analyzer (Figure A1)

This option is offered in acid gas streams and performs as a scrubber for the intrnal housing of the
field unit: for example, natural gas containing up to 30 percent H,S. The basic manual describes the
standard version. This addendum covers the difference between the standard and acid gas option
versions.

([ Function Acid Gas Option Standard )
Moisture cell Preconditioned to H,S No preconditioning
Oven cover Mounts a charcoal scrubber cartridge No fan or canister
and an air circulating fan to remove
any free H.S inside field unit.

Listed below are major replaceable parts applicable to this option. Parts are shown on figure Al and
are located inside the field unit.

[ Find Number Part Number Description ]
B1 264378001 Fan Assy
F1 264377001 Replacement Scrubber Cartridge

Connect to
TB1-6

Connect to
TB2-4

Figure A1. 5000 Acid Gas Option

A-2 5000 Multi Point Moisture Analyzer



Configuring for Moisture Output in Ib/MMscf

The 5000 Analyzer can convert moisture concentration in parts per million volume to pounds of
water per million cubic feet of sample, a unit of measure commonly used in the natural gas industry.
The relationship between ppmv and Ibs/MMscf at 15.5°C (60°F) and 100 kPa absolute (14.7 psia) is:

11b/MMscf = 21 ppmv

Convr_factor = 0.0476 ppmv for MMscf Reading

The 5000 Analyzer is programmed to calculate moisture concentration in ppmv or ppbv. The follow-
ing procedure is used to configure the analyzer to convert output from ppmv or ppbv to Ibs/MMscf
and the analog outputs and the analyzer display.

1. The factory set system values for conversion factor (Convr_Factor), and stored moisture
generator (Moist_Gen) must be multiplied by the above conversion factor. If the analyzer
was calibrated in ppmv, these system values must be multiplied by 0.0476.

a. Refer to Page 4-4: Moist_Gen to change Moist_Gen to the new value.

b. Refer to Page 4-2: Constants to change Convr_Factor to the new value.

2. Refer to Page 4-2: Display Flags to set flag for display line 1, 2, or 3 to either Held Mois-
ture (Flag = 1) or Live Moisture (Flag = 9). Refer to Page 4-6: Labels to change the dis-
play line format as follows:

Options A-3



Procedure for Using Bubble-O-Meter® (Figure A2)

PLASTIC
BUBBLE

The Bubble-O-Meter is used to calibrate the flow rate of the gas TRAP

through the system. Proceed as follows:

1. Wet the entire inside of the Bubble-O-Meter (tube)
with a dilute liquid detergent or shampoo solution
through the top of the tube.

2. Tilt the tube sideways and turn it to wet the entire
inside surface.

3. Hold the tube upright and check that the liquid level
in the rubber bulb is slightly below the Y arm. If level
is too high, bubbles will flow without squeezing the
bulb. Pour out some of the liquid if this happens. \ /}?

.

4. Connect the bottom Y inlet port to a gas source with
rubber or plastic tubing.

TOTAL

5. Measure the gas flow rate by carefully squeezing the YGLUME <

bulb to form a single bubble and, with a stopwatch, 'm
time its transit time between two adjacent calibra- L

tion marks.

P When making precision measurements, use the gas law |
equations to correct for ambient temperature and vapor |
NOTE  pressure, and water tension above the soap solution; be sure T

|
to add distilled water occasionally to compensate for evapo- |
ration. |

| ! GCONNECT TO
GAaS SOURCE

When making measurements at low flow rates with gases ~

Nore  like helium or hydrogen, form several films ahead of the one
being timed to prevent gas loss by diffusion through the
film.

FILL BULE
WITH SOAP
SOLUTION

Figure A2: Bubble-O-Meter”
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APPENDIX B: CONVERSION FACTORS

This section provides information on the conversion of water vapor pressure values to more com-
monly used terms, such as parts per million by volume, dew point, mg/L, and Ib/mmf{t°.

Water Vapor Pressure and Temperature

Most tables used to express the concentration of water vapor are based on vapor pressure data of
liquid water and ice. The concentration of water vapor above the liquid or solid is known as the
water vapor pressure. Tables expressing the vapor pressure above ice and water at various tempera-
tures may be found in the International Critical Tables, chemical handbooks, or other engineering
handbooks.

water partial pressure (Pv) psia @ temperature
total pressure (Pt) psia -

parts per million by volume = x 108

At saturation pressures above 301 kPa absolute (45 psia), nonideal gas corrections are required.

Table B1:  Saturation Vapor Pressure of Water Vapor in Millimeters of Mercury
with Respect to Water Above 0°C and with Reslpect to Ice Below 0°C

(Reproduced from the Smithsonian Meteorological Tables)
Temp 0 1 2 3 4 5 6 7 8 9
°C
-70 TN I P e T e T ST e——
- 60 0.0080 0.0070 0.0061 0.0053 0.0046 0.0040 0.0035 0.0030 0.0026 0.0022
-50 0.0294 0.0260 0.0229 0.0202 0.0178 0.0156 0.137 0120 0.0105 0.0092
- 40 0.0964 0.0859 0.0765 0.0680 0.0605 0.0537 0.0476 0.0421 0.0373 0.0329
-30 0.2878 0.2591 0.2231 0.2094 0.1880 0.1686 01511 0.1352 0.1209 0.1080
-20 0.7834 07115 0.6456 0.5854 0.5303 0.4800 0.4341 0.3923 0.3541 0.3194
-10 1.9643 1.7979 1.6444 1.5029 1.3726 1.2525 1.1421 1.0406 09474 0.8618
-0 45802 42199 3.8868 3.5775 3.2907 3.0248 2.7785 2.5505 2.3395 21445
0 45802 4924 5.921 5.682 6.098 6.541 7.012 7.513 8.045 8.610
10 9.210 9.84 10.521 11.235 11.992 12794 13.642 14.539 15.487 16.489
20 17.548 18.665 19.844 21.087 22.398 23.780 25.235 26.767 28380 30.076
30 31.860 33735 35705 37.775 39.947 42.227 44.619 47.127 49.756 52510
40 55.396 58.417 61580 64.889 68350 71.968 75751 79.703 83.830 88.140
50 92.639 97.33 102.23 107.33 112.66 118.20 123.98 130.00 136.26 142.78
60 149.57 156.62 163.96 171.59 179.52 187.75 196.31 205.19 214.41 223.98
70 23391 244.21 254.88 265.96 277.43 289.32 301.63 314.38 327.59 341.25
80 355.40 370.03 385.16 400.81 41699 43371 540.99 468.84 487.28 506.32
9% 525.97 546.26 567.20 588.80 611.08 634.06 657.75 682.18 707.35 733.28
100 760.00
T
Absolute Humidity

The absolute humidity of water vapor in air or other gases is defined as the pressure of water vapor
or as the weight per volume of water vapor. It is expressed in various units such as grams per liter,
grams per cubic foot, or millimeters of mercury pressure.

Conversion Factors B-1



Numerical values of water vapor pressure above water and ice are slightly different if the system
contains air or another gas. For this application the difference is small and can be ignored.

Relative Humidity

The relative humidity of a gas or air pressure is the ratio of the actual or measured water vapor pres-
sure to the saturation water vapor pressure (or absolute humidity in the gas at the same tempera-
ture) expressed as a percentage:

—_P_meas x100

RH P saturated

where RH = percent relative humidity
P_meas = water vapor pressure measured
P saturated = absolute water pressure at temperature

When water vapor pressure or absolute humidity is plotted against temperature, a curve is obtained
showing the relationship at equilibrium. If the water vapor is not in equilibrium with water or ice in
the system, then the relative humidity at the particular temperature is not 100 percent.

Relative humidity must be expressed at a given temperature referred to as the dry bulb tempera-
ture, which is the temperature of the system. The dry bulb temperature sets the value of the maxi-
mum water vapor holding capacity of the gas at a given temperature. The actual amount of water
vapor in the gas may be calculated from the rate of evaporation of a water-saturated wick covering
a thermometer, referred to as a wet bulb thermometer. Readings of wet and dry bulbs are used to
calculate relative humidity at a given temperature.

Dew Point
Dew point is the temperature at which water begins to condense out of a gas. Dew point is very de-
pendent on pressure, so pressure must be specified before conversion from dew point to other units

of moisture is possible.

Figure B1 gives approximate conversions between gas dew point temperatures (at 1030 kPa [14.7
psi] absolute pressure) and moisture contents expressed on both weight and volume bases.

Frost Point

When the dew point is below the freezing point of liquid water, the water vapor may freeze without
going through the liquid phase. A dew point below 0°C is called from the frost point.

Volumetric Measurement

A plot of dew point and frost point versus water vapor content in parts per million by volume at
1030 kPa (14.7 psi) absolute is shown in Figure B2.

B-2 5000 Multi Point Moisture Analyzer
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Figure B1: Dew Point Temperature and Moisture Content by Weight and Volume
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Conversion Table

The relationship between water vapor concentration and other conversion factors to express the con-
centration of water vapor in a gas is:

Parts per Million by Volume

X

Factor

Conversion

Parts per Million by Volume

Parts per Million by Volume

Parts per Million by Volume

X

X

8.04 x 10

18

*M Wt
476 x 1072

*M Wt = Molecular weight of sample gas

Flowmeter Correction Factors

mg/L
Parts per Million by Weight

Ib/mmft?

Divide desired flow rate by the correction factors to obtain approximate flowmeter setting.

Gas Correction Factor
Argon 0.85
Butadiene 0.883
Butane 0.853
Cracked NH, 1.74
Carbon Monoxide 1.01
Ethane 1.11
Ethylene 1.13
Freon® 22 0.58
Freon® 0.38
Helium 1.970
Hydrogen 3.233
Isobutane 0.866
Isobutylene 0.72
Methane 1.4
Nitrogen 1.02
Oxygen 0.933
Propane 0.960
Propylene 0.83

If a more accurate flowmeter setting or a setting for a gas not listed is desired, use the Bubble-O-Meter® as de-

tailed in Appendix A.
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Interferences Caused by Gases Other Than Air

The system is factory calibrated to read directly for air, oxygen, and nitrogen. The instrument will analyze mois-
ture in hydrocarbons, refrigerants, and other various gases (some are listed in Table B2).

The background interference is present when the sample is a gas other than air and the reference is dry air or
nitrogen. This interference is caused by the physical and chemical differences of the sample and reference gases.
Of the gases in Table B2, only carbon dioxide causes an interference which can be attributed to sample sorption
on the crystal coating. Data in Table B2 shows typical amounts of interference between a dry sample gas and a
reference gas of dry air or nitrogen.

These values are pressure dependent. It is suggested that the interference for a particular sample be determined
by temporarily running the analyzer with a sample gas dried with a 3A molecular sieve or other appropriate
desiccant, against a reference gas of instrument air or nitrogen passed through the 3A sieve dryer supplied. As-
suming that both gases are then dry, any apparent "moisture" indicated by the analyzer will be the interference.
This error can be subtracted from readings by adding the measured error to the value programmed for Poly
Coeff 0 (refer to 4-5).

Interferences can be avoided by using dried sample gas as the reference as shown in Figure 9a, Page
2-15. Using this method eliminates this interference.

NOTE
Table B2: Typical Interference Values for Gases Other Than Air
Sample gas Indicated % Indicated
100 % ppm v/v Vapors Concentration ppm v/v
Oxygen 0.0 Heptane — air 4 10
Nitrogen 0.0 Benzene — air 9 10
Carbon Monoxide 0.7 Methanol — air 12 150
Propane 0.7 Ethanol — air 1 1
Ethane 1.3 Perchloroethylene — air 3 8
Ethylene 1.3
Methane 1.7
Hydrogen 2.6
Isobutane 2.6
Butane 2.6
Isobutylene 5.0
F-22 10.0
F-12 7.5
 Carbon Dioxide 44.0 )

B-6 5000 Multi Point Moisture Analyzer



DETERMINATION OF OFFSET AND COEFFICIENT
D ADJUSTMENT

Background

Because sample and reference gases travel different paths to the analyzer cell, they are subject-
ed to different outgassing effects. The components they pass through outgas at constant but
dissimilar rates. This results in a different amount of moisture being sorbed by the sample and
reference gases and creates an offset frequency between the two gases. For low moisture con-
centration applications (< 1 ppm), this zero offset must be eliminated from the measured cell
Dfrequency which is used to determine the moisture content of the sample gas. The correc-
tion is done by introducing the offset frequency, also known as coefficient D, into the moisture
calculations. The following procedure is used to determine the values of coefficient D for each
sample point (PolyCoef DX where X = sample point1 s 4).

This procedure may take over 2 hours to complete for four-point operation. Arrangements

must be made for the analyzer to be off-line for the duration.
NOTE

Procedure

t1)1 For systems using conditioned sample gas as reference, the reference gas will be used
as the sample input for this procedure. To do this, configure the dry reference bypass
loop as shown in Figure C1. Close the sample shutoff valve and open the dry reference
bypass valve. Some of the conditioned reference gas will be diverted to the sample
input.

OR

1 For systems using separate gas source as reference, the sample must pass through
similar conditioning components. To do this, configure the dry sample bypass loop
as shown in Figure C2. Note that only a molecular sieve dryer is shown in the loop; if
other components (super-activated dryer, trap) are used, these must also be in the loop.
Adjust the three-way dry sample bypass valves as required to divert sample through
the loop before the sample input.

2) Verify that both sample and reference flow rates at the field unit are the same. Adjust the
appropriate field unit pressure regulator as required.

3) Configure the software for this procedure; note that the Level 3 access code will be re-
quired.

a. Refer to page 4-2: Display Flags to view the current values of Line_2 Flag and Line 3

Coefficient D Adjustment C-1



Flag. Record these values so they can be reloaded when the coefficient D adjustment is
completed. Change the Line_2_Flag value to 8 (Delta Frequency) and Line_3 Flag value
to 12 (Display Selected Streams).

b. Refer to page 4-9: Coef_D to view the current values of Coefficient D for each sample point
(PolyCoef_DX where X = sample point 1 O 4). Change the value of Coefficient D for each
sample point of interest (X = 1 —> 4) to 0.00.

c. Return controller to normal operation mode by pressing cancel until the normal operation
screen is displayed. Display line 1 will read ~.~~~ hz Delta Freq and line 3 will read
Streams Slctd ~~~~.

4) Refer to Page 3-14: Select Streams to view currently selected sample streams. Record this informa-
tion so it can be reloaded when the coefficient D adjustment is completed.

5) Follow instructions on screen; select sample point 1 only; display line 3 will read Streams Slctd 1

6) WAIT AT LEAST 30 MINUTES FOR READING TO STABILIZE.

7) Paying close attention to the positive or negative sign, take an average of the delta frequency read-
ings on display line 2. This is the new value of coefficient D for sample point 1.

8) Refer to page 4-9: Coef_D to change the value of PolyCoeff D1 to this value.

9) Repeat steps 5 through 8 for each sample point of interest. Select stream 2, 3, or 4 and change the
associated Coefficient D (PolyCoef Dx where X =2 — 4).

When finished:

10) Return to normal operation flow by adjusting the dry reference (Figure C1) or dry sample (Figure
C2) bypass valves as required.

12) If desired, return the values for Line_2 Flag and Line_3_Flag to their original values recorded in
step 3.

13) Use the Select Streams function to return analyzer to original streams selected as recorded in step
4.

C-2 5000 Multi Point Moisture Analyzer



Super-activated
Molecular Sieve Dryer
(Optional)
/]\ Vent to
Appropriate
Area LEGEND:

BEBRRRAARA [ndicates Diverted Reference Flow
for Coefficient D Determination

REFERENCE Indicates normal Sample and

Reference Flows

4
O
Dry Reference
Molecular Bypass Loop
Sieve Dryer For Coefficient D SAMPLE
(<1 ppm) Determination O‘/
E—

Sample Switching Valves

Sample and Bypass Flowmeters
':’4”':':':':':':4 Shut%ff (See Figure 9c, page 2-13)
Valve
Dry Reference
Bypass Valve (Open) ¥ 4 (Closed) M- Probe
Sample Tap Ball Valve
& | Not Shown
]mmmmnmmnqj;l‘l |>T<]
. Pressure / / |
Contaminant Trap Reducer Sample
(Gptional) Main Sample Line Source
Shutoff Valve

FigureC1: Dry Reference Bypass Loop for Sample System Using Conditioned Sample as Reference

Molecular Super-activated
Sieve Dryer Molecugrt$|evle Dryer T Vent to
(<1 ppm) (Optional) Appropriate
Area LEGEND:
IRARARARAAA Indicates Diverted Sample Flow
0 1] 0 1} for Coefficient D Determination
Indicates normal Sample and
Reference Flows
REFERENCE
o /
O
Contaminant
Trap
(Optional)

Sample Switching Valves
and Bypass Flowmeters
(See Figure 9c, page 2-13)

\ / Pressure
/]\ Indicator Probe

Pressure
Indicator

Sample Tap Ball Valve

Pressure jPEBEESEEEEEEEEEREEEAEAEAEEREEEHEEEERREE
Reducer i E} Not Shown
Shutoff : ok
Valve ] |
asag] e Pressure / / T
Reference Reducer . . Sample
Gas Source Molecular Dry Sample Main Sample Line Source
Sieve Dryer Bypass Valves Shutoff Valve
(<1 ppm) (Three-Way)
Dry Sample Set as Required
Bypass Loop
For Coefficient D
Determination

Figure C2: Dry Sample Bypass Loop for Sample System Using Separate Gas Source as Reference
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Coefficient D Adjustment C-5
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