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SPECIFICATION GUIDELINES for

LEAK DETECTION AND LOCATION SYSTEMS

Aqueous Chemical and Water Leak Detection

for Double Containment Piping, Structures and Storage Tank Systems


SECTION 16000 – ELECTRICAL

1. GENERAL

1.1 Summary

To furnish a complete cable-type leak detection and location system consisting of a micro-processor based monitoring unit, sensor cable, probes, system layout map and auxiliary equipment required to provide continuous monitoring of the sensing string(s) for leaks, shorts, breaks and faults.  If any of these conditions should occur at any point along the cable, an alarm shall sound, and the type of condition shall be clearly identified and the location clearly displayed.  The system shall monitor the interstitial space of double contained piping, tanks and/or trenches.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

Class Number 3610  Intrinsically Safe Apparatus and Associated Apparatus

UNDERWRITERS LABORATORIES (UL)

UL913  Intrinsically Safe Apparatus and Associated Apparatus

1.3
PERFORMANCE

1.3.1
The Leak Detection System shall identify the presence of a liquid at any point along its sensing string and indicate its location within ± one percent (1%) of the distance from the last calibration point, or ± five (5) feet, whichever is greater.

1.3.2
SENSING STRING LENGTH : The system shall be capable of monitoring up to {SELECT OPTION}  (15,000)   (10,000)   (5,000)   (2,000) feet of cable per sensor string from a single monitoring unit.

1.3.3
MULTIPLE LEAK: The system shall be capable of monitoring (detecting and locating) for multiple leaks or additional liquid on the sensor cable.

1.3.4
BREAKS AND SHORTS: The system shall be capable of identifying the location of breaks and shorts in the cable.  When either of these faults occur, an alarm shall sound and a display visible on the front of the monitoring unit shall clearly indicate the type of fault, i.e. BREAK or SHORT, and display the location of the fault.

1.3.5
LIQUIDS DETECTED: The system shall be capable of detecting all liquids, including, but not limited to, aqueous, hydrocarbon and conductive and non-conductive liquids.

{OPTIONAL:} Two (2) cables are to be furnished to detect and differentiate between hydrocarbons/solvents and aqueous liquids.

{OPTIONAL:}
Only hydrocarbons are to be detected.

{OPTIONAL:} Only acids are to be detected.

1.3.6
REMOTE ANNUNCIATION: The system shall provide relays for remote indication of an alarm condition.  The relays shall provide indication that no alarm condition exists, an alarm condition exists but has not yet been acknowledged, and an alarm condition exists and has been acknowledged.  Communications shall be available via RS-232 or RS-485 and ASCII communication protocols to allow central point monitoring and control via a remote computer.  A 4-20MA output and relays for alarm, continuity and power shall be provided if an RS-232 or RS-485 is not available.

1.3.7
ARCHIVES: The system shall record significant events in nonvolatile memory.  A minimum of nine hundred (900) events shall be stored.  When the memory becomes full, the recorded events shall be deleted from memory on a FIFO basis.  Each recorded event shall include the time and date that the event occurred.  Archives shall be retrievable through the RS-232 or RS-485 and ASCII communication protocols.  A separate computer and software shall be supplied to store history data for systems that do not store history information.

1.3.8
SYSTEM STATUS: The system shall continuously provide positive indication that it is monitoring the sensing string and the status of the sensing string.  The system clock shall provide the time and date on the LCD of the monitoring panel.  The system clock shall be programmable by the user.  A time and date indication shall be included for all events recorded in memory.

1.3.9
SECURITY: The system shall have assignable password security to provide for varying levels of the system access.  A minimum of 20 passwords shall be available within the system.  The system shall not permit unauthorized modifications to the sensing string to be made (i.e. shortening the cable length) without causing an alarm condition.

1.3.10
SENSOR TYPES: The system shall be capable of monitoring sensor cables, probe sensors and switch sensors (such as float switches, pressure switches, etc.) from the same monitoring panel.  English language displays shall indicate the status of the sensors.

1.3.11
SENSITIVITY: The system shall not detect incidental liquid contact that is not at least equivalent to a small puddle, three (3) inches in diameter.  The sensitivity of the system shall be field adjustable to increase or decrease the amount of wetted cable needed to cause an alarm from several inches to feet.

2. PRODUCTS

2.1
MONITORING UNIT: The monitoring unit shall be microprocessor based and capable of monitoring up to {SELECT OPTION} (15,000)   (10,000)   (5,000)   (2,000)   feet of sensing string per cable, including sensor cable, probes and jumper cable.  The monitoring unit shall indicate when any liquid comes in contact with the sensor cable by sounding an alarm, actuating the output relays (Section 2), and displaying a message that a leak has been detected and the location of that leak on the sensing string.

2.1.1 The monitoring unit shall have a green LED on the front panel to indicate the unit is powered.  A two (2) line by forty (40) character backlit LCD shall be visible from the front of the unit to provide system data.  A red LED on the front panel shall indicate an alarm condition has occurred.

2.1.2 The monitoring unit power requirements shall be 120/240 VAC, 100VA, 50/60Hz, single phase.  Monitoring units shall be equipped with either a RS-232 or RS-485 communication port, or a 4-20 MA output and a minimum of one (1) common and one (1) per cable SPDT output relay, rated for 250 VAC, 10 amp.

2.1.3 The monitoring unit shall be enclosed in a modified NEMA 12 enclosure.  The unit shall be UL listed and FM approved to provide connections for intrinsically safe sensor circuits for use in Class I, Division I, Groups C and D Hazardous Locations.  Ability to locate a leak shall not depend on battery backed up functions.  In the event of a power failure, system conditions and parameters shall be stored in nonvolatile memory, allowing the unit to automatically resume monitoring, without resetting, upon restoration of power.  An on-off switch shall be provided in the panel for servicing.

{OPTIONAL}  [A NEMA 4X outer enclosure shall be furnished with viewing window for mounting outdoors.]

{OPTIONAL}  [A NEMA 7 explosion proof outer enclosure shall be furnished.]

2.2 SENSOR CABLE: The sensor cables shall be suitable for use with the monitoring unit.  The sensor cables shall be coaxial construction consisting of an insulated copper center conductor, a suitable spacer material, an outer polymer coated braid wire, and a polyester overbraid (for hydrocarbons) or Halar® overbraid (for acids, bases, and solvents).

2.2.1 All center conductors must not be less than twenty (20) AWG for mechanical strength.

2.2.2 All cables must be capable of field installation of connectors by trained technicians.  The cable shall be available in lengths of up to fifteen hundred (1,500) feet in bulk spools.  All cables must be field repairable by trained technicians.  Cable on flat surfaces shall have hold down clips every eight (8) feet and cable tags every fifty (50) feet.

2.2.3 The sensing cable shall be PermAlert AGW-Gold for detecting acids, bases and solvents, or PermAlert TFH-Gold for detecting hydrocarbons.

3. INSTALLATION

3.1 GENERAL: The system shall be installed per the manufacturer’s recommended installation procedures.  All local, state and federal codes shall be followed.  The system shall be installed by properly trained personnel.

3.2 A location map shall be provided with the system by the installing contractor indicating the “As Installed” system configuration and sensing string layout.  Footage along the cable shall be provided as references to locate leaks.  Footage shall be based upon Calibration Points taken per Section 4.3.

3.3 CALIBRATION POINTS: The installing contractor shall be responsible for taking and recording calibration points along the sensing string per the manufacturer’s recommended procedures.  All cable not in containment piping shall have tags every fifty (50) feet.

3.4 FIELD TECHNICAL ASSISTANCE: The contractor will secure manufacturer’s/supplier’s technical assistance for contractor training, installation inspection, start up and owner operating and maintenance training.  Contractor is to follow all manufacturer’s /supplier’s instructions for installation.  A time domain reflectometry (TDR) graph of the cable installation shall be furnished at time of owner training.

{OPTIONAL} [Direct buried hydrocarbon cable only].

3.5 DIRECT BURIAL OF HYDROCARBON SENSING CABLE: Hydrocarbon cable is to be buried as detailed on the project drawings and as required by the manufacturer.  Care shall be taken not to damage the cable.  The cable ends shall be sealed to prevent moisture ingress.  Backfill material shall be per the manufacturer’s instructions.  Connectors shall be accessible in junction boxes at grade or in manholes, valve pits or other locations.  PVC pipe risers shall be utilized to house cable from below grade to grade.

3.5.1 Six (6) inches of approved sand shall be placed under the cable and compacted.  The cable shall be laid in place with six (6) inches of approved sand placed on top of the cable and then compacted prior to pipe installation.  A sample of the sand shall be sent to the leak detection system manufacturer for approval.

3.5.2 The contractor is to comply with all manufacturer’s instructions in regards to installation of the system including design requirements.
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