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 CONTENT:This General Instruction provides basic information on the proper use of the portable 3-in-1 gas monitor(Industrial Scientific Corporation model LTX310) to perform gas tests as required by G.I. 2.100, “Work PermitSystem.” This equipment is used to determine levels of oxygen, combustible gases, and toxic gases, e.g.,hydrogen sulfide, and can also be used in other operational tasks such as verifying nitrogen purgingeffectiveness inside vessels, finding leaks, etc. The main body of this G.I. covers the responsibilities of variousorganizations. Additionally, the G.I. contains supplements which provide information on the operation of the3-in-1 gas monitor and its key accessories. This G.I. is organized as follows:
 1. REFERENCES2. RESPONSIBILITIES3. GAS TESTING REQUIREMENTS4. LIMITATIONS
 SUPPLEMENTS
 Supplement 2.709-1 Operation of LTX310 3-in-1 Gas Monitor, SP402 Sampling Pump, and Key AccessoriesSupplement 2.709-2 Ordering Procedure for 3 in 1 Gas Monitoring EquipmentSupplement 2.709-3 LDOR Service Procedure for 3 in 1 Monitoring Equipment
 1.0 REFERENCES
 G.I. 2.100Work Permit System
 G.I. 6.012Isolation, Lockout and Use of Hold Tags
 G.I. 1780.001Atmosphere-Supplying Respirators
 OIM 2.125Confined Space Entry Procedure -- Abqaiq Plants
 ISC Multi-Gas Monitor (LTX310) Instruction Manual
 ISC Sampling Pump (SP402) Instruction Manual
 2.0 RESPONSIBILITIES
 2.1 Department, division and unit heads shall ensure that:
 2.1.1 the procedures outlined in this G.I. are followed by all users involved in gas testing.
 2.1.2 appropriate gas tests are conducted in accordance with G.I. 2.100, Work PermitSystem, prior to issuing a work permit, and for all jobs where toxic gas, combustible
 *
 *
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 gas or oxygen deficiency may exist. The work permit issuer must determine whenperiodic, frequent or continuous gas monitoring is required, state the requirement onthe work permit, and make arrangements to have a certified gas tester available toperform required tests.
 2.1.3 gas monitor users conduct daily pre-use instrument checks. These checks shallinclude, but are not limited to, a visual inspection of the equipment, a leak test and afunction test. Results of the checks shall be recorded on a daily log sheet.
 2.1.4 every two years, gas testing personnel are instructed, tested and qualified in thecorrect use of gas testing equipment. Gas testing personnel shall carry a validcertificate issued by the Loss Prevention Department which is signed by theirorganization division head. This certificate shows the expiry date and the specificgas testing apparatus they are certified to operate. Refer to Figure 1 in Supplement2709-1 for a sample of the Gas Testing Certificate.
 2.1.5 they only send attendees to Loss Prevention gas tester orientation classes who havea basic understanding of gas testing principles, and have read and understand theapplicable G.I.’s.
 2.1.6 only personnel having a valid gas testing certificate issued by the Loss PreventionDepartment and signed by the gas testers’ division head perform gas tests inconnection with the requirements of G.I. 2.100, Work Permit System, or use theLTX310 as a personal warning device.
 2.1.7 each LTX310 instrument is sent for calibration and routine maintenance every threemonths. Proponent department, division, or unit heads shall immediately notify thevendor of any gas monitor that is considered non-functional or faulty.
 2.1.8 each LTX310 and its key accessories such as the SP402 sampling pump, four-unitcharger, etc., are sent to the vendor’s service center for needed repairs.
 2.1.9 the person conducting gas tests in an atmosphere known or suspected of beingpotentially hazardous shall enter the area only after donning adequate personalprotective equipment, including but not limited to appropriate respiratory protectionequipment, i.e., Scott Air-Pak or approved air line supplied respirator. Refer to G.I.1780.001 for details.
 2.1.10 work is stopped immediately upon a 3-in-1 gas monitor alarm condition andremedial actions are taken to deal with the situation and to correct the conditionscausing the alarm. Note: The reason for stopping the work, the time and otherrelevant information should be written on the work permit.
 2.2 Loss Prevention Department will -
 2.2.1 review and approve each order for portable gas monitors, and keep a record of allrequests approved by the respective Loss Prevention division office.
 2.2.2 conduct Loss Prevention gas tester classes and administer a test in each division suchthat the proponent division Head can certify successful candidates as department/division gas testers once every two years.
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 2.2.3 maintain a record of current certified gas testers in the respective Loss Preventiondivision’s operating area.
 2.2.4 maintain 3-in-1 gas monitor (LTX310) service and inventory records received fromthe vendor. This responsibility will be coordinated through the P&TS Division/Technical Services Unit of the Loss Prevention Department.
 2.3 Certified Gas Testers shall ensure that -
 2.3.1 they have in their possession a valid gas testing certificate issued by the LossPrevention Department and signed by their division head.
 2.3.2 they only use an instrument which bears a valid calibration-due-date sticker, have thecorrect sensors for the gases to be detected and which passes all the pre-use checksin section 2.3.4.
 2.3.3 they only use instruments for which they have been certified.
 2.3.4 they conduct pre-use checks daily in accordance with the procedure detailed insupplement 2.709-1, section 7. Results of the checks shall be recorded on a daily logsheet.
 2.3.5 they conduct the required gas tests for combustible gases, toxic gases (e.g., hydrogensulfide), and oxygen levels (referenced on the back of the G.I. 2.100 Work PermitSystem) based upon G.I. 2.100 requirements to determine if safe working conditionsexist, before a work permit is issued.
 2.3.6 they enter the gas test results on the work permit and sign it.
 2.3.7 work is stopped immediately upon a 3-in-1 monitor (LTX310) alarm condition andremedial actions are taken to deal with the situation and to correct the conditionscausing the alarm. The reason for stopping the work, the time, and other relevantinformation should be written on the work permit.
 3.0 GAS TESTING REQUIREMENTS
 3.1 Gas testing is required in all locations where injury to personnel or damage to property couldoccur due to the presence of combustible gases, toxic gases, or oxygen enriched/deficientatmospheres. Some examples/situations where gas testing shall be performed are given insections 3.1.1 to 3.1.4 below. This is not an all-inclusive list. The Loss Prevention Departmentshall be consulted when any questions arise regarding these requirements.
 3.1.1 Oxygen testing shall be conducted for -
 a) All confined space entry areas such as bins, boilers, valve boxes, cellars,columns, drums, exhaust ducts, electrical duct manholes, excavation over 1.2meters (4 feet) deep, pits, roof areas of floating roof tanks, sewers, ship holds,
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 sump pits, tanks, towers, tunnels, underground utility vaults, telecommunicationmanholes, vats, vessels, pipe lines, trenches, etc.
 b) All areas not covered under section 3.1.1 (a) which may have a potential for anoxygen enriched or deficient atmosphere.
 3.1.2 Combustible gas testing shall be conducted for -
 a) All confined space entries [see section 3.1.1 (a)].
 b) All hot work in restricted areas, as defined in G.I. 2.100.
 c) All work locations not covered under section 3.1.2 (a) or (b), where combustiblegases are or may be present, and monitoring is required.
 3.1.3 Hydrogen sulfide gas testing shall be conducted for -
 a) All confined space entry where there is a possibility of hydrogen sulfidepresence.
 b) Jobs in areas of sour crude/gas producing, transporting, storage or processingwhere Operations determine that hydrogen sulfide gas testing is necessary.
 c) All work locations not covered under section 3.1.3 (a) or (b) where hydrogensulfide is or may be present, and H2S monitoring is required for work oroperational purposes.
 3.1.4 Other toxic gas testing shall be conducted for all work locations where other toxicgas(es) or vapor(s) is(are) or may be present. Examples of other toxic gases includecarbon monoxide (CO), carbon dioxide (CO2), sulfur dioxide (SO2), chlorine (Cl2),ammonia (NH3), hydrogen chloride (HCl), mercury vapor (Hg). The LossPrevention Department shall be consulted when any questions arise regarding othertoxic gas testing.
 4.0 LIMITATIONS
 The LTX310 has certain limitations which must be considered to avoid potentially dangerous consequences.
 4.1 Poisoning
 The LTX310 is susceptible to poisoning of the sensors when exposed to vapors containing appreciable concentrations of contaminants such as:
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 a) tetra ethyl lead (from leaded gasoline or its sludge)
 b) silicone vapors from greases, etc.
 The effect of these poisons is that they reduce sensitivity to respective sensors. Any instrument exposed to such vapors without an appropriate filter in place to remove the contaminants must be function-tested. If it fails the test, the affected instrument must be sent for service before the next use.
 The Loss Prevention Department should be consulted on questions regarding sensor poisoning, and the proper filters to remove such poisons.
 4.2 Oxygen Deficient Atmospheres
 To ensure combustible gas testing accuracy, the sampled atmospheres should contain at least 16% oxygen by volume.
 4.3 High Temperature
 Minimize prolonged exposure to high temperature environments. The instrument shall not be exposed to a temperature of 50oC for more than eight hours.
 4.4 Warranty
 The vendor has agreed to warrant the gas monitoring equipment for a period of two years. Physical abuse such as crushing or drowning the instrument, using unapproved materials, or service and repairs performed by an unauthorized provider will nullify the warranty, and accordingly, intentionally undertaking these activities is forbidden.
 Approved:
 Manager, Loss Prevention Department
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 SUPPLEMENT 2.709-1SUPPLEMENT 2.709-1OPERATION OF ISC LTX310 3-IN-1 GAS MONITOR, SP402 SAMPLING PUMP, AND ACCESSORIES
 1.0 INTRODUCTION
 The Industrial Scientific Model LTX310 3-in-1 gas monitor and its accessories are used to continuously and simultaneously monitor the presence and concentration of combustible gases or vapors, oxygen deficiency and hydrogen sulfide gas in air. This instrument can be used to detect seven other toxic gases, i.e., CO, SO2, NO2, Cl2, NO, HCN, and NH3, provided the correct sensors are installed. Cl2 and NH3 sensors may be supplied in lieu of the H2S sensor by using appropriate SAMS stock numbers (see note 1 below). For ordering these alternative sensors the Loss Prevention Department shall be consulted.
 A Standard Gas Monitor Kit (S/N 21-380-400-00) which contains the following items is available from SAMS. Each item can also be ordered individually by using the corresponding SAMS stock number. Photographs of the standard kit, the LTX310 and its accessories are given in Figures 2 to 13.
 STANDARD GAS MONITOR KIT CONTENTS - S/N 21-380-400-00 (REF. Fig. 13)
 Note 1:The LTX310 gas monitor is also configured with a chlorine or ammonia sensor in place of a hydrogensulfide sensor. The stock number of the Standard Gas Monitor Kit with a chlorine sensor in the gasmonitor is 21-380-200-00. The stock number of the Kit with an ammonia sensor in the gas monitor is21-380-300-00.
 DESCRIPTION QUANTITY (UNIT)
 SAMS STOCK NUMBER
 FIGURE
 LTX310 3-IN-1 Gas Monitor with LEL (Lower ExplosiveLimit), Oxygen, Hydrogen Sulfide* Sensors, NI-CAD
 One 21-380-100-00 2
 SP402 Sampling Pump with 10 Ft. of Hose (UL Version) One 95-396-240-00 3Constant Flow Hand Aspirator for LTX310 One 95-396-120-00 4Extendable Probe with Teflon Tube Insert (3 Ft.) One 95-396-220-00 5Dust Filters For Sampling Pump Two 95-396-190-00 6Dust Filter/Water Stops (0.45 ? m) for Sampling Pump Two 95-396-200-00 7
 Lithium Battery Pack One 95-396-130-00 8Combination Leather Carrying Case One 95-396-170-00 9Leather Carrying Case Handle One 95-396-210-00 10Shoulder Strap One 95-396-250-00 11Blow-Molded Carrying Case One 95-396-160-00 12
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 SUPPLEMENT 2.709-1In addition to the above standard gas monitor kit, a four-unit Charger (S/N 95-396-180-00, Figure 14), NI-CAD Rechargeable Battery Pack (S/N 95-396-140-00, Figure 15), Function Test Gas Canister(S/N 95-396-175-00, Figure 16), and an External Alarm (S/N 95-396-110-00, Figure 17) with 20 ft. Extension Cable (S/N 95-396-150-00, Figure 18) are also available from SAMS.
 The LTX310 can be used for personal protection when working in areas that contain or have the potential to contain hazardous gases. The LTX310 can be worn either on a belt or over the shoulder (with the included leather belt case and shoulder strap) as a personal monitor for continuous and simultaneous monitoring of toxic gases, oxygen, and combustible gases. When preset levels are reached, audible and visual alarms will warn the users.
 With the addition of the SP402 Sampling Pump or the Constant Flow Hand Aspirator, the LTX310 may also be used as a remote sample-draw monitor. In this configuration a confined space can be tested to ensure safety before entry. Additionally, with the addition of the 3 ft. Extendable Probe, testing pipeline valves or flanges for leaks can be performed.
 2.0 LTX310 GAS MONITOR OPERATION (REFER TO LTX310 INSTRUCTION MANUAL FOR DETAILS)
 2.1 Use and charging of the NI-CAD Battery
 2.1.1 Make sure the LTX310 has a valid calibration due date sticker and has been properlyfunction tested.
 2.1.2 Before using the nickel-cadmium powered LTX310, fully charge the battery pack.
 2.1.3 The instrument should be stored in the energized battery charger when not in use.
 2.1.4 The battery charger is capable of charging the battery in or out of the instrument.
 2.1.5 When charging the battery pack in the instrument, turn off the instrument and placeit on the battery charger.
 2.1.6 To charge the battery pack out of the instrument, remove the pack from theinstrument and place it on the charger.
 2.1.7 A fully charged battery pack will operate a LTX310 unit for approximately 10 hours.
 2.1.8 When the battery is fully discharged, the display reads “BATTERY FAIL” and theinstrument emits a short beep once a second. Turn off the instrument and rechargethe battery when the “BATTERY FAIL” appears.
 2.1.9 When the battery pack is fully charged, the display shows eight segments on thebattery status indicator.
 2.1.10 All four-unit chargers offer a discharge-before charge feature. On a monthly basis,before placing instruments or battery packs on the chargers, switch chargers to the

Page 8
                        

Saudi Aramco 7180 (5/89)
 SAUDI ARABIAN OIL COMPANY (Saudi Aramco)GENERAL INSTRUCTION MANUALISSUING ORG.
 SUBJECT:
 G.I. NUMBER
 ISSUE DATE REPLACES
 APPROVAL PAGE NUMBER
 OF
 * CHANGE ** ADDITION NEW INSTRUCTION COMPLETE REVISION
 LOSS PREVENTION DEPARTMENT
 GAS TESTING PROCEDURE USING 3-IN-1 GAS MONITOR, MODEL LTX310
 2.709
 12/24/2001 4/1/1997
 HJK 8 22
 22
 Approved
 SUPPLEMENT 2.709-1DISCHARGE position to prevent a memory condition in the battery packs.
 2.2 Operating the LTX310
 2.2.1 Press and hold the ON/OFF key. The “HOLD” screen appears and the instrumentsounds a beep approximately once per second.
 2.2.2 Continue holding the ON/OFF key until the “RELEASE” screen appears.
 2.2.3 DISPLAY TEST screen will be displayed.
 2.2.4 The battery charge condition is displayed as either “NORMAL” (at least eight hoursof operation) or “LOW” (insufficient charge to operate the instrument for eighthours).
 2.2.5 SENSOR CONFIGURATION screen displays the types of installed sensors, i.e.,oxygen, LEL, hydrogen sulfide.
 2.2.6 The LTX310 begins normal operation in the display mode. A confidence beep willsound every 15 seconds to indicate that the instrument is on and operation is normal.
 2.2.7 The backlight is automatically switched on when the LTX310 is in an alarmcondition. To switch on the backlight when needed, press CLEAR and release. Thebacklight will remain for 15 seconds.
 2.2.8 To change viewing modes, press the MODE switch and then release it when the nextscreen appears. The modes are accessed in the following sequence:
 READING This mode continuously displays the instantaneous levels of oxygen(%),LEL(%), and hydrogen sulfide (ppm).
 ZERO This mode allows the user to zero the instrument and span oxygen (to setoxygen reading to 21.0%). Press MODE to access ZERO the screen. Thenpress CLEAR to start the Zeroing Function. When Zeroing and Oxygenspan sequences are completed, the instrument will beep and return to theREADING mode.
 PEAK The LTX310 continually saves the highest measured values of hydrogensulfide, LEL, and the lowest measured value of oxygen. These readingsare displayed in the PEAK mode. To obtain the PEAK readings, pressMODE twice. The PEAK screen appears. To clear the PEAK readings,press CLEAR. The message “PRESS (CLEAR) TO RESET” appears.Then press CLEAR again. The instrument will return to the PEAKdisplay. Check the PEAK screen to verify that PEAK readings have beencleared. The instrument will return to the normal display after 15 seconds.Press MODE to return to the normal display immediately.
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 SUPPLEMENT 2.709-12.2.9 When the LTX310 detects combustible gases in excess of 100% of LEL, an over-
 range alarm condition is latched and “+OR” (for OVER-RANGE) is displayed forthe combustible gas. This feature protects the combustible gas sensor. To clear thecombustible gas over-range alarm:
 a) Exit the hazardous area immediately.b) Turn the instrument off.c) In clear air, turn the instrument on.
 2.2.10 To turn the instrument off, press and continue holding the ON/OFF key until the“RELEASE” screen appears.
 2.3 Description of Alarm Indicators
 2.3.1 HIGH/LOW ALARMS. When a monitored gas reaches the following high/low levelalarm settings (set in factory),
 HIGH ALARM: oxygen: 23.5%LEL: 10%hydrogen sulfide: 10 ppm
 LOW ALARM: oxygen 20.0%
 the instrument emits a high-pitched warbling tone, a red indicator LED flashes inthe display window, and the displayed value of the alarming gas blinks when thenormal viewing mode is active. Upon receiving the alarm, all work must be stoppedimmediately in accordance with G.I. 2.100, section 5.1. The cause(s) of the alarmmust be investigated and corrective measures must be taken immediately.
 2.3.2 OVER-RANGE. An over-range condition occurs when a sensor reading exceeds theupper limit of the Measuring Range and is indicated by “+OR” in the appropriatedisplay location.
 2.3.3 LOW BATTERY. With approximately 30-90 minutes of run time remaining, theLTX310 will emit a short double-beep once every 15 seconds.
 2.3.4 BATTERY FAILURE. When the battery has insufficient charge to operate theinstrument, “BATTERY FAIL” is displayed. The instrument stops monitoring. Thewords “BATTERY FAIL” will continue to be displayed. To clear the display,momentarily press the ON/OFF key until the RELEASE screen appears. Thenrecharge or replace the battery.
 2.4 Changing the Battery (NI-CAD Battery Pack S/N 95-396-140-00 or Lithium Battery Pack S/N95-396-130-00)
 NOTE: All battery packs for the LTX310 and SP402 are interchangeable.2.4.1 Changing the battery must be performed in a non-hazardous area, for example, an
 office, or a control room.
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 SUPPLEMENT 2.709-12.4.2 Hold the instrument with the battery cover facing up.
 2.4.3 Using the service tool supplied, turn the battery cover latch counter-clockwise untilthe stop is reached.
 2.4.4 Lift the cover at the latch end, rocking it back on the hinged cam at the bottom enduntil the cover is released.
 2.4.5 Press on the bottom of the battery to disengage. Then lift the battery out from the top.
 2.4.6 Insert replacement battery. The instrument will be initialized when the battery isinserted. All display screen segments are on during the initialization cycle.
 2.4.7 Replace cover by engaging the hinged cam and rotating the cover into the closedposition. Pay close attention to the alignment of the hinged cam. Proper seal will notbe maintained if misalignment occurs.
 2.4.8 Turn the latch in the clockwise direction until the cover is firmly secured. Do notover-tighten latch.
 2.4.9 A NI-CAD rechargeable battery pack will operate a LTX310 unit for approximately10 hours. A Lithium battery pack will operate a LTX310 unit for approximately 18hours.
 2.5 Maintenance
 2.5.1 All routine and non-routine maintenance services are provided by the vendor.
 2.5.2 Each gas testing instrument shall be sent to the vendor’s service center for calibrationand routine service every three months. As a reminder, a notice will be faxed to thesite supervision two weeks prior to the calibration due date listing the serial numbersof the LTX310 monitors which are due for service.
 2.6 Warnings and Cautions - The following procedures must be observed to ensure properperformance of the instrument.
 2.6.1 Recharge NI-CAD batteries only in a non-hazardous area.
 2.6.2 Minimize prolonged exposure to high temperature environment. It is recommendedthat the instrument not be exposed to a temperature of 50oC for more than eighthours.
 2.6.3 To ensure meaningful combustible gas testing, the sampled atmosphere shouldcontain at least 16% oxygen by volume.
 2.6.4 Sensor aperture areas and water barriers must be kept clean.
 2.6.5 If an instrument has been used in an area where silicone vapors were previouslypresent, e.g., from silicon sealant or grease, this can cause erroneous low readings.The instrument should be sent to the vendor for recalibration before next use to
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 2.6.6 Exposure to silicon or tetra ethyl lead (TEL) vapors can reduce sensitivity to sensors.Any instrument exposed to such vapors should be function-tested first by followingthe procedure in 7.3, supplement 2.709-1, to determine if the sensors are stillresponding to the test gas mixture. If not, the affected instrument shall be sent to thevendor for service before next use.
 3.0 SP402 SAMPLING PUMP OPERATION (REFER TO SP402 INSTRUCTION MANUAL FOR DETAILS)
 3.1 Testing the Pump for Proper Operation
 3.1.1 Turn the pump on. The green power LED will light and the pump motor will beginto run. The red fault LED and the audible alarm will turn on briefly and then turn off.If the pump does not turn on, or if the red fault LED only turns on, or if the red faultLED and audible alarm do not turn off after five seconds, the battery may need to becharged/changed or the filter may be obstructed and may require replacement. Referto 3.4.2 for details of a visual inspection of the filter and filter replacement. If thepump still does not function properly, the pump must be repaired before next use.Refer to supplement 2.709-3 for the service procedure.
 3.1.2 Block the inlet of the SP402 by placing a finger over the inlet of the external filter.The red fault LED and the audible alarm will turn on. Immediately remove the fingerfrom the inlet of the pump and verify that the red fault LED and the audible alarmshut off.
 3.1.3 Block the outlet port of the SP402 by placing a finger over the outlet in the sensorplenum. The red fault LED and the audible alarm will turn on. Remove the fingerfrom the outlet of the pump and verify that the red fault LED and the audible alarmshut off.
 3.1.4 If the pump fails any of these tests or fails to recover from the alarm as a result ofany of these tests, the pump must be repaired before next use. Refer to supplement2.709-3 for the service procedure.
 3.2 Operating the Sampling Pump SP402
 3.2.1 Insert the gas monitor LTX310 into the SP402 first by placing the pump face down(the switch and status indicator area down). Disengage both hook and loop straps andloosen them enough to allow the monitor to fit into the instrument cavity freely.Insert the monitor into the cavity of the SP402, sensor end first, with the monitorsensors facing downward. Lower the monitor onto the sensor seal. Verify that themonitor is fully inserted into the cavity and that it is seated on the sensor seal. Securethe monitor in place by firmly pressing the monitor down onto the sensor seal,tighten the straps nearest the center of the pump, then bring the end of the strap upand back onto itself. The other strap is then secured in the same manner. The strapsdo not require much tension to hold the monitor firmly in place.

Page 12
                        

Saudi Aramco 7180 (5/89)
 SAUDI ARABIAN OIL COMPANY (Saudi Aramco)GENERAL INSTRUCTION MANUALISSUING ORG.
 SUBJECT:
 G.I. NUMBER
 ISSUE DATE REPLACES
 APPROVAL PAGE NUMBER
 OF
 * CHANGE ** ADDITION NEW INSTRUCTION COMPLETE REVISION
 LOSS PREVENTION DEPARTMENT
 GAS TESTING PROCEDURE USING 3-IN-1 GAS MONITOR, MODEL LTX310
 2.709
 12/24/2001 4/1/1997
 HJK 12 22
 22
 Approved
 SUPPLEMENT 2.709-13.2.2 Turn on the SP402. Allow 5 seconds for the Low Flow Alarm to reset. After the Low
 Flow Alarm resets, the pump motor should be heard running, and the green powerLED should be lit. When taking a reading, allow two seconds per foot of hose lengthor probe length for the sampling line to be purged, then continue the sampling foranother 60 to 90 seconds before reading the concentration in the display screen of theLTX310 gas monitor.
 3.2.3 If the pump motor is heard to slow or stall and the Low Flow Alarm sounds duringuse, there may be a blockage in the sampling draw line or sampling probe, or theexternal filter(s) may be clogged and in need of replacement. If there is a blockagein the sampling line or probe, withdraw the sampling device, clear the blockage and/or replace the filter(s) as necessary. Test the pump as described in section 3.1 beforeresuming operation.
 3.3 Operating Precautions
 3.3.1 The external dust filter will not filter out mists, vapors or steam.
 3.3.2 The Water Stop filter (S/N 95-396-200-00) must be used to prevent liquid frombeing drawn into the pump which may damage internal pump parts. The Water Stopshould be inserted into the end of the sampling tubing (tapered end into the hose)prior to sampling. Refer to Figure 19 for assembling details.
 3.3.3 If the Water Stop should become filled with liquid, it will restrict the flow of gas andthe pump will slow and/or stall, triggering the Low Flow Alarm. If this occurs,withdraw the tubing, turn off the Sampling Pump, disconnect the Water Stop fromthe tubing and tap or shake the Water Stop to the tubing, and test the unit as describedin section 3.1, Testing the Pump, before resuming operation.
 3.3.4 If the pump will not operate after attempting to remove the liquid from the WaterStop, remove the Water Stop from the tubing. If the pump resumes normal operation(non-alarm condition), the Water Stop is clogged and requires replacement.
 3.3.5 Do not operate the SP402 without the Dust Filter (S/N 95-396-190-00). Pumpdamage may result, and the warranty will be voided. The screw-in External DustFilter on the SP402 is designed to stop very small particles from damaging internalpump parts. In very dusty atmospheres, this filter may clog quickly.
 3.3.6 Operating the pump with clogged filters or excessive lengths (>20 ft. or 6.1 m.) ofsampling tubing will cause increased loading of the pump and reduced running time.This excessive loading could cause the pump to go into Low Battery Faultprematurely. If this happens, turn off the pump, remove the cause of the load andrestart the pump. If the pump restarts and then returns to Low Battery Fault, thebattery does not have enough charge left to operate the pump effectively with theload. Turn the SP402 off and refer to section 3.5, Battery Charging, or section 3.6,Battery Replacement.
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 3.4.1 The SP402 Sampling Pump requires no regular maintenance except for rechargingthe battery and periodic replacement of filters. Spare filters are included in theStandard Kit (S/N 21-380-400-00) or can be ordered separately (S/N 95-396-190-00).
 3.4.2 A visual inspection of the filter can be used to provide a quick check of the conditionof the filter. To visually check the filter:
 a) Unscrew and remove the filter.b) Take the old filter and hold it up to a light source.c) Look through the inlet of the old filter and examine the condition of the filter
 element. A clean filter will not have any dirt or particulate in it. A filter that has alarge amount of dirt and particulate trapped in its filter element should bediscarded and replaced.
 3.4.3 The sensor pump seal area should be inspected periodically to ensure that it is freeof dirt and debris that may prevent a proper seal around the instrument’s sensor area.
 3.4.4 The exhaust port in the seal should also be kept open to prevent overpressurizationof the sensors, which could cause erroneously higher readings on the instrument.
 3.4.5 Any pump repairs should be sent to the vendor’s service center following theprocedure in supplement 2.709-3.
 3.5 SP402 Sampling Pump NI-CAD Battery Charging
 3.5.1 A four-unit dual rate charger (S/N 95-396-180-00) is available for charging thebattery of the SP402.
 3.5.2 This charger provides a complete discharge feature, eliminating the memorycondition that may result from repetitive use patterns. There is no danger ofovercharging the battery.
 3.5.3 When charging the NI-CAD battery pack while it is in the pump, turn the pumppower switch to the off position, plug in a flying lead from the charger and lay thepump beside the charger. To charge the battery pack out of the pump, remove thebattery pack from the pump and place the battery pack onto the charger. Refer to 3.6,Battery Replacement, for information on removal of the battery.
 3.5.4 When fully charged, the battery pack will power the SP402 for approximately 10hours. Near the end of the battery’s charge, the Low Battery Indicator circuit willwarn the user that approximately 10 minutes of charge is left by sounding a short (1second) tone each minute. At this point turn the SP402 off and recharge or replacethe battery pack.
 3.5.5 A Lithium battery pack will operate a SP402 for approximately 24 hours.
 3.6 SP402 Sampling Pump Battery Replacement (NI-CAD Battery Pack, or Lithium Battery Pack)
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 SUPPLEMENT 2.709-1NOTE: All battery packs for the LTX310 and SP402 are interchangeable.
 3.6.1 To replace the battery pack, disengage the fastener mounted to the battery cover byturning it counterclockwise. Lift off the battery cover and pull the battery pack outof the battery compartment.
 3.6.2 Install a new battery by aligning the spring contacts of the battery with the male tabsprotruding from the battery compartment of the pump. Push the battery pack fullyinto place.
 3.6.3 Insert the two plastic tabs of the battery cover into the two slots on the pump andclose the cover over the battery compartment. Secure the cover by turning thefastener clockwise.
 4.0 CONSTANT FLOW HAND ASPIRATOR OPERATION
 The Constant Flow Hand Pump can be used as a back-up sampling system or for spot air sampling readings. It is not recommended for sampling of ammonia (NH3), chlorine (Cl2), or hydrogen cyanide (HCN) with the Hand Pump due to potential for low response and/or erroneous gas readings.
 4.1 4.1Testing
 4.1.1 Compress and hold the pump bulb.
 4.1.2 Plug the filter inlet with a finger.
 4.1.3 Release the pump bulb and make sure that it does not inflate in less than one (1)minute. If the pump bulb inflates in less than one (1) minute, a leak is present in thepump, filter or sample tubing. All leaks must be found and repaired before the HandPump is used.
 4.1.4 Purge the reservoir bulb by squeezing it completely.
 4.1.5 Squeeze the pump bulb ten (10) times.
 4.1.6 Make sure each squeeze inflates the reservoir bulb.
 4.1.7 Hold the sample cup close to the ear and make sure there is a constant air flow.
 4.1.8 Visually inspect the pump for the following conditions, which could affect itsperformance.
 4.1.8.1 A split or cracked sample cup.
 4.1.8.2 A leaky or damaged reservoir bulb.
 4.1.8.3 Tubing that is not the factory original 3/32” Inside Diameter or is long-er than 10 ft.
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 SUPPLEMENT 2.709-14.1.8.4 A filter which is damaged, missing, or in need of replacement.
 4.2 OPERATION
 4.2.1 Make sure the LTX310 has a valid calibration due date sticker and has been properlyfunction tested.
 4.2.2 Squeeze the reservoir bulb until it is completely deflated. Note: The hand pump’sreservoir bulb MUST be emptied before drawing each sample. Failure to empty thereservoir will result in dilution of the gas sample. This condition will affect theindicated gas readings.
 4.2.3 Insert the LTX310 into the pump’s sample cup.
 4.2.4 Insert the sample line with filter into the area to be monitored.
 4.2.5 Squeeze the pump bulb fifteen (15) times. Allow the pump bulb to fully expand aftereach squeeze. The more squeezes that are performed the more accurate the gasreadings.
 4.2.6 Monitor the LTX310’s display to determine gas readings. The LTX310 MUST beleft in the pump’s sample cup while monitoring the display. Reaction times will varybetween sensors. When inflating the reservoir bulb without counting the number ofpump squeezes, use the netting to gauge its maximum capacity. Continuoussampling can be done by maintaining the reservoir inflation. Warning: The reservoirbulb can be damaged by over inflation.
 4.2.7 Take gas readings from at least three (3) different levels when entering a confinedspace. Remember to purge the system by squeezing the reservoir bulb completelybetween levels.
 4.3 Maintenance
 4.3.1 Replace the pump filters (Dust Filter S/N 95-396-190-00, Dust Filter/Water Stop S/N 95-396-200-00) periodically, to maintain accurate sampling, and protect the pumpfrom dust or water contamination.
 4.3.2 Replace the pump filters immediately if exposed directly to water, liquids and/ordust, debris.
 5.0 INSTALLING AND OPERATING THREE-FOOT EXTENDABLE PROBE (Figure 19)
 5.1 Three-foot Extendable Probe with Teflon Insert
 5.1.1 Remove Tygon tubing from SP402 pump inlet filter.
 5.1.2 Attach the 3 ft. Extendable Probe by fitting the tubing connection over the pumpfilter.

Page 16
                        

Saudi Aramco 7180 (5/89)
 SAUDI ARABIAN OIL COMPANY (Saudi Aramco)GENERAL INSTRUCTION MANUALISSUING ORG.
 SUBJECT:
 G.I. NUMBER
 ISSUE DATE REPLACES
 APPROVAL PAGE NUMBER
 OF
 * CHANGE ** ADDITION NEW INSTRUCTION COMPLETE REVISION
 LOSS PREVENTION DEPARTMENT
 GAS TESTING PROCEDURE USING 3-IN-1 GAS MONITOR, MODEL LTX310
 2.709
 12/24/2001 4/1/1997
 HJK 16 22
 22
 Approved
 SUPPLEMENT 2.709-15.1.3 Turn pump ON and test probe for leaks by putting finger over inlet of the probe.
 5.1.4 Extend probe by grabbing tip and pulling to length. Be careful not to extend probepast the last stop.
 5.1.5 Use probe for confined space entry or to test around pipe joints, valves, and flangesfor possible leaks.
 6.0 INSTALLING AND OPERATING EXTERNAL ALARM WITH 20 FT. EXTENSION CABLE
 6.1 External Alarm Installation
 6.1.1 Remove and retain the black protective plug from the alarm jack on the right side ofthe LTX310.
 6.1.2 Grasp the External Alarm cable connector by the barrel and pull to disconnect it fromthe jack on the alarm case. The External Alarm will sound a continuous, loud andhigh pitched tone. If this does not occur, check for a dead or missing battery beforeuse.
 6.1.3 To replace battery, see section 6.4, Battery Replacement.
 6.1.4 Insert the External Alarm connector plug into the alarm jack on the LTX310. Wheninserted, the External Alarm tone should immediately change to a slightly lowerfrequency and the red grill should illuminate. This condition will last for about onesecond. These indications verify proper operation.
 6.1.5 Insert the protective plug (removed from the LTX310 in STEP 6.1.1) into the jackon the External Alarm.
 6.2 External Alarm Operation
 6.2.1 The External Alarm is designed for use with the LTX310 to provide higher alarmsound levels and bright visual indications when alarms are activated.
 6.2.2 The External Alarm may be used as a remote signaling device by using the optionalextension cable (S/N 95-396-150-00), see section 6.5.
 6.2.3 The LTX310’s run-time will not be affected when using the External Alarm since itdoes not draw power from the instrument.
 6.2.4 Power is supplied by an internal 9 vdc battery (S/N 17-406-250-00, also available inthe local market) which will power the alarm for up to 500 hours of continuousoperation in the non-alarm mode.
 6.2.5 The External Alarm will be powered as long as it is connected to the LTX310. Toconserve battery life when not in use, the External Alarm should be unplugged fromthe instrument and the connector plugged into the jack on the External Alarm.
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 SUPPLEMENT 2.709-16.2.6 When used with the LTX310, the External Alarm will copy the instrument alarm
 functions, including low battery warning, battery failure, and confidence beep.
 6.3 External Alarm Failure Indications
 6.3.1 Low Battery
 6.3.1.1 When the battery in the External Alarm nears the end of its life, theAlarm will begin to sound short audible tone bursts. No visual indica-tions will occur.
 6.3.2 Cable Fault
 6.3.2.1 If the cable should become pinched or penetrated by a sharp metal ob-ject and cause a short circuit, the Alarm will sound a continuous toneand the grill will illuminate.
 6.3.2.2 If the cable should become disconnected or cut and cause an open cir-cuit, the Alarm will sound a continuous audible tone with no visual in-dications.
 6.4 External Alarm Battery Replacement
 6.4.1 Remove the four (4) screws that secure the back cover of the Alarm using the toolsupplied with the LTX310.
 6.4.2 Lift and swing the back cover away to expose the 9 vdc battery.
 6.4.3 Hold the case front in one hand and remove the battery from the snap type terminalswith the other hand.
 6.4.4 Replace the battery with a 9 vdc battery. Make sure that the insulator is between thebattery and circuit board.
 6.4.5 Reassemble the External Alarm by placing the back cover on the Alarm. Make surethat the sides of the internal Radio Frequency (RF) shield top half lay to the insideof the RF shield bottom half.
 6.4.6 Insert and tighten the four screws to secure the back cover of the alarm.
 6.5 Extension Cable
 6.5.1 Prepare the External Alarm as specified in sections 6.1.1 and 6.1.2.
 6.5.2 Insert the External Alarm connector plug into the connector on the extension cable.
 6.5.3 Insert the extension cable connector plug into the alarm jack on the LTX310. Wheninserted, the External Alarm tone should immediately change to a slightly lowerfrequency and the red grill should illuminate. This condition will last for about onesecond. These indications verify proper operation.
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 SUPPLEMENT 2.709-16.5.4 Insert the protective plug (removed from the LTX310 in STEP 6.1.1) into the jack
 on the External Alarm.
 7.0 DAILY INSPECTION AND FUNCTION TEST
 Conduct an inspection and function test at the beginning of each shift or prior to use and complete the Daily Inspection and Function Test Log.
 7.1 Visual Inspection
 7.1.1 Check sensor ports of LTX310 to make sure that they are free of any obstruction,such as an accumulation of dust or dirt.
 7.1.2 Check sensor seal area of SP402 to make sure it is free of dust and debris.
 7.2 Leak Test
 7.2.1 Test the SP402 for the leaks according to the guidelines in section 3.1. of supplement2.709-1.
 7.2.2 Attach the sample tubing or probe that will be used.
 7.2.3 Block the flow of the pump by placing a finger over the inlet of the tubing or probe.The red fault LED and the audible alarm will turn on. Immediately remove the fingerfrom the tubing or probe inlet and verify that the red fault LED and the audible alarmshut off.
 7.2.4 If the pump does not give a fault alarm during test 7.2.3, remove tubing or probe andre-test pump. If pump passes test, install a different section of tubing or a differentprobe and again re-test.
 7.2.5 If the tubing is bad, discard it and order a replacement. If the probe is bad, return itfor repair.
 7.3 Function Test
 Conduct a function test at the beginning of each shift or prior to use on each LTX310 using the following procedures to verify that all three sensors and alarms of the instrument are functioning properly. A Function Test Gas Canister (S/N 95-396-175-00, Bumper) is available from SAMS for performing this test.
 NOTE: Canisters are provided for function tests only and are not intended to be used for normal calibration. Additionally, contents in the canisters are under pressure. Do not store or use the canisters near heat or open flame. Exposure to temperatures above 51.7oC (125oF) may cause contents to vent or cause bursting. As an alternative to the canisters
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 SUPPLEMENT 2.709-1for checking LEL, the Test Kit (S/N 21-374-211) with methane ampule can be used for function tests. The test procedure is outlined on the shaker bottle of the test kit.
 7.3.1 Turn the instrument on and allow it to warm-up.
 7.3.2 Install the test cup on the instrument.
 7.3.3 Insert the canister injector tube into the test cup inlet.
 7.3.4 Pull the trigger and allow gas to flow for approximately one second.
 7.3.5 Verify that all three sensors respond and alarms function properly.
 7.3.6 Remove the canister injector tube and the test cup from the instrument. Allow theinstrument to clear.
 7.3.7 If any of the sensors fail to respond
 7.3.7.1 Verify canister has not emptied.
 7.3.7.2 Verify sensor ports are not plugged.
 7.3.7.3 If the unit will not respond, return it to the vendor’s service center formaintenance.
 7.4 Canister Disposal
 The useful life of function test gas canister is designated by expiration date on canister. Any expired or spent canisters are to be disposed of by sending them to the nearest Storehouse Operations Reclamation facility. Complete a Saudi Aramco form 112 (Reclamation Request/Disposal) to request this service.
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 SUPPLEMENT 2.709-1
 DAILY INSPECTION AND FUNCTION TEST LOG
 Month of __________________ Organization ________________
 Serial No. LTX310 ____________ SP402 ____________ Org. Code _____________
 __________________________Supervising Operator
 Note: Conduct an inspection and function test at the beginning of each shift or prior to use in accordancewith the procedure detailed in supplement 2.709-1, section 7. The results of the daily checks arerecorded on the above Daily Inspection and Function Test Log. Remarks should reflect failure ofany pre-use checks or function tests.
 P = Pass F = Fail (Check P or F)
 Visual Inspection Leak Test Gas Function Test
 Checked by Remarks
 Date LTX 310 SP402 SP402 LTX310P F P F P F P F
 SAMPLE
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 ALL FIGURES ARE AVAILABLE AT LOSS PREVENTION DEPARTMENTFIGURE 1GAS TESTING CERTIFICATE
 FIGURE 2LTX310 3-IN-1 GAS MONITOR(S/N 21-380-100-00)
 FIGURE 3LTX310 MONITOR WITH SP402 SAMPLING PUMP(S/N 95-396-240-00)
 FIGURE 4CONSTANT FLOW HAND ASPIRATOR(S/N 95-396-120-00)
 FIGURE 5EXTENDABLE PROBE WITH TEFLON TUBE(S/N 95-396-220-00)
 FIGURE 6DUST FILTERS(S/N 95-396-190-00)FOR SAMPLING PUMP
 FIGURE 7DUST FILTER/WATER STOP(S/N 95-396-200-00)FOR SAMPLING PUMP
 FIGURE 8LITHIUM BATTERY PACK(S/N 95-396-130-00)
 FIGURE 9COMBINATION LEATHER CARRYING CASE(S/N 95-396-170-00)
 FIGURE 10LEATHER CARRYING CASE HANDLE(S/N 95-396-210-00)
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 SUPPLEMENT 2.709-1
 FIGURE 11SHOULDER STRAP(S/N 95-396-250-00)
 FIGURE 12BLOW-MOULDED CARRYING CASE(S/N 95-396-160-00)
 FIGURE 13STANDARD GAS MONITOR KIT(S/N 21-380-400-00)
 FIGURE 14FOUR-UNIT CHARGER(S/N 95-396-180-00)
 FIGURE 15NI-CAD RECHARGEABLE BATTARY PACK(S/N 95-396-140-00)
 FIGURE 16FUNCTION TEST GAS CNITSTER(S/N 95-396-175-00)
 FIGURE 17EXTERNAL ALARM(S/N 95-396-110-00)
 FIGURE 18EXTENSION CABLE(S/N 95-396-150-00)
 FIGURE 19ASSEMBLING DETAILS FOR SAMPLING PROBE AND DUST FILTER/WATER STOP
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