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PROVIDE A UNITARY PRE-PACKAGED DOMESTIC WATER PRESSURE BOOSTER PUMPING SYSTEM WITH INDIVIDUAL VARIABLE FREQUENCY DRIVE CONTROLLERS FOR EACH PUMP PER ENGINEERING DATA FLOW, AND HEAD REQUIREMENTS.  THE ENTIRE SYSTEM SHALL BE COMPLETELY SKID MOUNTED, AND THIRD PARTY LISTED UNDER UL 65YF REQUIREMENTS FOR "PACKAGED PUMPING SYSTEMS". PACKAGED PUMPING SYSTEMS". ". PUMPS: PROVIDE THREE VERTICAL MULTI-STAGE PUMPS OR END SUCTION CLOSE COUPLED CENTRIFUGAL PUMPS WITH 304 STAINLESS STEEL IMPELLERS AND DIFFUSORS. EACH PUMP HAS BEEN SIZED TO ACCOMMODATE PART OF THE TOTAL PEAK DESIGN FLOW RATE AS DESIGNATED IN THE SCHEDULE ABOVE AND 100% OF THE PRESSURE BOOST REQUIRED. MOTORS: : IF THE PUMP DOES NOT HAVE A THRUST BEARING THE MOTOR SHALL HAVE HIGH THRUST BEARINGS. THE MOTOR SHALL BE OF TWO POLE DESIGN.  THE MOTORS SHALL BE PREMIUM EFFICIENT, INVERTER DUTY WITH CLASS F INSULATION AND TEFC ENCLOSURES. THE MOTOR SHALL HAVE A 1.15 SERVICE FACTOR AT RATED HORSE POWER.  ELECTRICAL: CONTRACTOR MUST COORDINATE WITH THE ELECTRICAL CONTRACTOR IN WRITING FOR VOLTAGE AND PHASE REQUIREMENTS. IF EQUIPMENT IS DELIVERED ON SITE WITH THE INCORRECT ELECTRICAL CHARACTERISTICS, IT WILL BE THE CONTRACTOR'S RESPONSIBILITY TO BEAR ALL COSTS ASSOCIATED WITH CORRECTING THE DISCREPANCY, REGARDLESS OF THE TRADE AFFECTED. STRUCTURAL ELEMENTS: THE ENTIRE SYSTEM SHALL BE FACTORY SKID MOUNTED ON A STAINLESS STEEL WELDED STRUCTURAL FRAME WITH VIBRATION ISOLATORS. VALVES: ISOLATION VALVES SHALL BE PROVIDED FOR THE INLET AND DISCHARGE OF EACH PUMP.  THESE VALVES SHALL BE LEVER OPERATED LUG STYLE BUTTERFLY VALVES. VALVE BODIES SHALL BE RUBBER LINED DUCTILE IRON OR STAINLESS. VALVE DISCS SHALL BE STAINLESS OR NYLON COATED DUCTILE IRON DISC AND ETHYLENE-PROPYLENE FITTED STAINLESS STEEL SHAFT.  VALVES MUST BE RATED FOR MAXIMUM SYSTEM PRESSURE. EACH PUMP SHALL BE PROVIDED WITH A NON-SLAM TYPE CHECK VALVE BETWEEN THE PUMP DISCHARGE AND ITS ISOLATION VALVE.  CHECK VALVES SHALL BE ALL STAINLESS STEEL, STAINLESS STEEL FITTED WITH EPOXY COATED DUCTILE IRON BODIES OR GLASS REINFORCED COMPOSITE. CONTROL PANEL: THE PUMPING SYSTEM CONTROL PANEL SHALL INCORPORATE THE FOLLOWING ELEMENTS, AND CRITERIA: 1. THE PUMP CONTROLLER, AND ALL ITS COMPONENTS INCLUDING THE PUMP CONTROLLER, AND ALL ITS COMPONENTS INCLUDING VARIABLE FREQUENCY DRIVES UP TO 15HP, SHALL BE HOUSED IN A NEMA 1, UL LISTED, VENTILATED, CONTROL ENCLOSURE. VARIABLE FREQUENCY DRIVES OVER 15HP SHALL BE SEPARATELY MOUNTED ON THE FRAME. THE CONTROLLER SHALL HAVE A MAIN POWER DISCONNECT SWITCH, WITH ENCLOSURE DOOR INTERLOCK, WHICH DISCONNECTS MAIN POWER BEFORE THE CONTROL CABINET MAY BE OPENED.  ALL POWER, PRIMARY AND SECONDARY, SHALL BE DE-ACTIVATED WHEN OPENING THE MAIN DISCONNECT SWITCH. 2. THE ENTIRE CONTROLLER SHALL BE UL 508A LISTED, "INDUSTRIAL THE ENTIRE CONTROLLER SHALL BE UL 508A LISTED, "INDUSTRIAL INDUSTRIAL CONTROL PANELS", AND HAVE ALL UL LISTED DEVICES OF "TOUCH ", AND HAVE ALL UL LISTED DEVICES OF "TOUCH SAFE" DESIGN, WHICH SHALL ELIMINATE ANY BAREHANDED SHOCK HAZARD.  ALL PRIMARY, AND SECONDARY POWER DEVICES SHALL BE SHROUDED, MODULAR, "TOUCH SAFE" DESIGN FOR SAFE REMOVAL WITHOUT THE USE OF TOOLS.  ALL SECONDARY CONTROL CIRCUIT WIRING SHALL BE 24 VOLTS, AC/DC, OR LESS, TO INCLUDE ALL PILOT LIGHTS, SELECTOR SWITCHES, PANEL METERS, AND ALARM DEVICES.  THE PRIMARY MOTOR BRANCH CIRCUITS SHALL HAVE MANUAL MOTOR PROTECTION, (FUSING SHALL NOT BE ACCEPTABLE).  THERE SHALL BE NO PART OF THE INTERIOR OF THE CONTROL ENCLOSURE, WHICH SHALL PRODUCE A BARE HANDED SHOCK HAZARD EVEN WITH THE CONTROLLER "POWERED UP".   THERE SHALL BE NO EXCEPTIONS TO THIS REQUIREMENT. 3. THE CONTROLLER SHALL UTILIZE A PROGRAMMABLE 24-VOLT CENTRAL THE CONTROLLER SHALL UTILIZE A PROGRAMMABLE 24-VOLT CENTRAL PROCESSOR, WITH REMOVABLE MEMORY CARD, WHICH SHALL PROVIDE ALL PUMP STAGING AND TIMING FUNCTIONS.  THE CONTROLLER SHALL ALSO PROVIDE CONTACT CLOSURE FOR BOTH LOW SUCTION CUT-OFF, HIGH SYSTEM PRESSURE ALARMS, SECONDARY HIGH SYSTEM PRESSURE, AND OVER TEMPERATURE ALARMS.  ALL ALARM CONDITIONS SHALL HAVE AUDIBLE AND VISUAL INDICATORS, WITH TIMED DELAYED PROOF OF CONDITION AUTOMATIC RESET.  (MUST MEET ASHRAE 90.1 REQUIREMENTS) A SPARE PROGRAMMED PROCESSING UNIT MEMORY CARD SHALL BE PROVIDED WITH CONTROL SEQUENCING, AND SOLD TO THE OWNER UPON REQUEST. 4. THE CONTROLLER PANEL SHALL HAVE THE FOLLOWING FEATURES: THE CONTROLLER PANEL SHALL HAVE THE FOLLOWING FEATURES: a. THREE PHASE LIGHTNING PROTECTION FOR ENTIRE CONTROL THREE PHASE LIGHTNING PROTECTION FOR ENTIRE CONTROL PANEL. b. MAIN POWER UN-FUSED, DOOR INTERLOCKED DISCONNECT SWITCH. MAIN POWER UN-FUSED, DOOR INTERLOCKED DISCONNECT SWITCH. c. INDIVIDUAL, GLYCERIN FILLED, PANEL MOUNTED, STAINLESS STEEL INDIVIDUAL, GLYCERIN FILLED, PANEL MOUNTED, STAINLESS STEEL SUCTION AND SYSTEM PRESSURE GAUGES. d. ILLUMINATED, CONTROL POWER OFF/ON SWITCH. ILLUMINATED, CONTROL POWER OFF/ON SWITCH. e. INDIVIDUAL ILLUMINATED PUMP MANUAL/OFF/AUTO SELECTOR INDIVIDUAL ILLUMINATED PUMP MANUAL/OFF/AUTO SELECTOR SWITCHES. f. LOW SUCTION CONDITION, AND HIGH SYSTEM PRESSURE ALARMS, LOW SUCTION CONDITION, AND HIGH SYSTEM PRESSURE ALARMS, BOTH AUDIBLE, AND VISUAL. g. AUTOMATIC PUMP ALTERNATION BETWEEN EQUAL SPLIT PUMPS. AUTOMATIC PUMP ALTERNATION BETWEEN EQUAL SPLIT PUMPS. h. LOW SUCTION CONDITION SHALL BE INITIATED VIA A PRESSURE LOW SUCTION CONDITION SHALL BE INITIATED VIA A PRESSURE SWITCH, (FOR PRESSURE FEED SYSTEMS), OR A LIQUID LEVEL FLOAT   SWITCH, (FOR BREAK TANK OPERATION). i. ALL CONTROL COMPONENTS SHALL BE UL, LISTED, OR ALL CONTROL COMPONENTS SHALL BE UL, LISTED, OR RECOGNIZED DEVICES. j. THE CONTROLLER SHALL BE UL 508 LISTED, AND IN ACCORDANCE THE CONTROLLER SHALL BE UL 508 LISTED, AND IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE, (NEC). 5. ALL COMPONENTS SHALL BE OF STANDARD MANUFACTURE, AND NOT ALL COMPONENTS SHALL BE OF STANDARD MANUFACTURE, AND NOT BE OF PROPRIETARY SOLE SOURCE.   ALL COMPONENTS SHALL BEAR THE MANUFACTURER'S ORIGINAL NAMEPLATE DATA, AND SOURCE, SUCH THAT REPAIR PARTS MAY BE READILY AVAILABLE AT REASONABLE COST TO THE OWNER. PUMP SEQUENCING: PUMP SEQUENCING SHALL BE CONTROLLED BY THE CENTRAL PROCESSING UNIT.  THE CENTRAL PROCESSING UNIT SHALL INITIATE THE LEAD PUMP WHEN THE SYSTEM PRESSURE DROPS BELOW THE PRESSURE SET POINT AND SHALL RUN AT THE MINIMUM SPEED NECESSARY TO SATISFY DEMAND.  LAG PUMPS SHALL BE INITIATED SEQUENTIALLY IF THE OPERATING PUMP(S) REACHES THE MAXIMUM FREQUENCY AND THE PRESSURE SET POINT IS NOT SATISFIED AFTER A VARIABLE TIME DELAY.  AFTER THE PRESSURE SET POINT IS REACHED, THE PUMPS SHALL CONTINUE TO RUN FOR A VARIABLE OFF DELAY PERIOD TO PREVENT SHORT CYCLING OF THE PUMPS.  AFTER ALL PRESSURES HAVE BEEN SATISFIED, AND ALL FUNCTIONS HAVE TIMED OUT, THE SYSTEM SHALL SEQUENTIALLY SHUT DOWN PUMPS AS MINIMUM FREQUENCY IS REACHED AND FINALLY REVERT TO THE STAND-BY MODE WHEN THE FINAL OPERATING PUMP IS SHUT DOWN. THE CENTRAL PROCESSING UNIT SHALL PROVIDE ALTERNATION BETWEEN EQUALLY SIZED PUMPS TO ENSURE EQUAL RUN TIME. (MUST MEET ASHRAE 90.1 REQUIREMENTS) PUMP THERMAL RELIEF: PROVIDE THERMAL ACTUATED PRESSURE RELIEF VALVE TO PREVENT PUMPS FROM OVERHEATING DUE TO DEADHEADING CONDITION.  THE PROTECTIVE DEVICE SHALL BE SET NO HIGHER THAN 140 DEGREES F. BLADDER TANK: NO BLADDER TANK IS RECOMMENDED, OR REQUIRED FOR THIS TYPE SYSTEM IN THIS APPLICATION. PRESSURE REGULATION: THE CENTRAL PROCESSING UNIT SHALL PROVIDE PRESSURE REGULATION, VIA A REFERENCE PRESSURE TRANSDUCER AND PID CONTROL, BY ADJUSTING PUMP SPEEDS THROUGH INDIVIDUAL VARIABLE FREQUENCY DRIVES.  NO OTHER PRESSURE REGULATOR VALVES SHALL BE REQUIRED.  IN THE EVENT OF A DRIVE FAILURE, THE NEXT DRIVE IN SEQUENCE SHALL START AUTOMATICALLY AND THE FAILED DRIVE SHALL INDICATE A FAULT CONDITION.  IN THE EVENT OF A LOSS OF TRANSDUCER SIGNAL, THE SYSTEM SHALL BE PROGRAMMED TO ENTER A “FAIL-SAFE MODE” WHICH WILL RAMP PUMPS TO A SAFE-SPEED AND FAIL-SAFE MODE” WHICH WILL RAMP PUMPS TO A SAFE-SPEED AND WHICH WILL RAMP PUMPS TO A SAFE-SPEED AND MAINTAIN POSITIVE PRESSURE ON THE SYSTEM PIPING WITHOUT SHUTTING THE SYSTEM DOWN. FAILURE OF THE MAJOR CONTROL COMPONENTS SHALL NOT COMPROMISE THE BUILDING PIPE PRESSURE RATINGS.  THE SYSTEM SHALL HAVE AUTOMATIC BUILDING PIPING SYSTEM FAILURE SENSING AND SHUT DOWN.  THE SYSTEM SHALL HAVE AN AUTOFILL FEATURE THAT PREVENTS POTENTIAL WATER HAMMER DAMAGE WHEN FILLING THE BUILDING PIPING SYSTEM ON INITIAL STARTUP AFTER DRAINING THE SYSTEM  FABRICATION: ALL MANIFOLDS, NIPPLES, AND WELDED ATTACHMENTS TO THE MANIFOLDS SHALL BE OF TYPE 304 STAINLESS STEEL MATERIALS. PIPING SHALL BE SIZED TO LIMIT FLUID VELOCITIES TO UNDER 11 FEET PER SECOND UNDER RATED FLOW CONDITIONS.  MANIFOLDS SHALL BE PROVIDED WITH ROLL GROOVE FLANGE CONNECTIONS FOR PIPING ATTACHMENT DURING INSTALLATION.  MANIFOLDS SHALL BE DESIGNED TO ALLOW LOCATION OF THE PIPING ATTACHMENT ON EITHER SIDE OF THE PACKAGE DURING INSTALLATION.   ALL WELDING SHALL BE IN ACCORDANCE WITH SECTION IX OF THE ASME BOILER AND PRESSURE VESSEL CODE.  ALL WELDING ON STAINLESS STEEL PIPING SHALL BE BACK-PURGED WITH INERT GAS DURING THE ENTIRE WELDING PROCEDURE.  WELDS SHALL BE CLEANED AND PASSIVATED BEFORE FINAL ASSEMBLY.   TESTING: THE COMPLETED SYSTEM SHALL BE HYDROSTATICALLY TESTED TO A MINIMUM OF 1.5 TIMES THE SPECIFIED SYSTEM WORKING PRESSURE FOR DURATION OF 30 MIN.   COMPLETED UNITS SHALL BE SUBJECTED TO A PERFORMANCE TEST.  ALL CONTROL FUNCTIONS SHALL BE VERIFIED BY TEST FOR PROPER OPERATION.  EACH PUMP SHALL BE TESTED FROM SHUT OFF CONDITIONS TO SPECIFIED FLOW AND PRESSURE.  SUCTION PRESSURE, DISCHARGE PRESSURE, FLOW RATE AND POWER SHALL BE RECORDED PER HYDRAULICS INSTITUTE TEST STANDARDS.  A COPY OF THE STANDARD TEST PLAN AND COMPLETED TEST REPORT SHALL BE PROVIDED TO THE PURCHASER UPON REQUEST. AN UNFILTERED SOUND LEVEL TEST SHALL BE COMPLETED AT LOW FLOW AND RATED CONDITION.  START-UP: A QUALIFIED FACTORY TRAINED TECHNICIAN SHALL PERFORM INITIAL FACTORY START-UP, AND OWNER TRAINING.  A FACTORY CERTIFIED START-UP REPORT MUST BE PROVIDE TO THE OWNER, DATED AND SIGNED BY THE FACTORY TECHNICIAN.  PARTS: A COMPLETE LISTING OF ALL PARTS AND EQUIPMENT FOR THE SYSTEM SHALL BE LISTED USING THE ORIGINAL MANUFACTURERS' MODEL, SERIAL NUMBERS AND SOURCE INFORMATION.   OWNER TRAINING: THE OWNER INSTRUCTION AND TRAINING SHALL INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING: 1. TRAINING IN THE REPLACEMENT OF THE MOTOR, MECHANICAL SEALS TRAINING IN THE REPLACEMENT OF THE MOTOR, MECHANICAL SEALS PUMP IMPELLER. 2. SAFE REPLACEMENT OF THE CONTROLLER CPU, FUSES, AND PILOT SAFE REPLACEMENT OF THE CONTROLLER CPU, FUSES, AND PILOT LAMPS. 3. PROPER OPERATION OF THE SYSTEM, TROUBLESHOOTING, ALARM, AND PROPER OPERATION OF THE SYSTEM, TROUBLESHOOTING, ALARM, AND RESET FEATURES. 4. PROVIDE TO THE OWNER A MINIMUM OF THREE (3) COPIES OF PROVIDE TO THE OWNER A MINIMUM OF THREE (3) COPIES OF EQUIPMENT OWNERS MANUALS AND AN ELECTRONIC PDF FILE ON A THUMB DRIVE. WARRANTY, AND FACTORY AUTHORIZED SERVICE: PROVIDE 24 HOUR, 7 DAYS PER WEEK, FACTORY AUTHORIZED FIELD WARRANTY SERVICE FOR A PERIOD OF (12) MONTHS AFTER THE FACTORY START-UP SERVICE, OR (18) MONTHS FROM THE DATE OF SHIPMENT WHICHEVER OCCURS FIRST. MAKE AVAILABLE TO THE OWNER FACTORY AUTHORIZED FIELD SERVICE AFTER THE WARRANTY PERIOD. DELTA P CARVER IS THE BASIS OF DESIGN FOR THE BOOSTER PUMP SYSTEM DESCRIBED ABOVE.  FOR ORDERING INFORMATION, CALL ROB FREEMAN OF MECHANICAL PRODUCTS, INC. AT OFFICE PHONE (678)513-7514.
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ALL WATER SUBMETERS SYSTEM SHALL BE COMPATIBLE WITH OWNER'S METER READING SYSTEM.  COORDINATE WITH OWNER PRIOR TO PURCHASE OR INSTALLTION. 1. SYSTEM SHALL BE COMPLETELY WIRELESS AND FCC-LICENSED (NOT "FCC CERTIFIED" OR "FCC APPROVED"). SYSTEM SHALL BE COMPLETELY WIRELESS AND FCC-LICENSED (NOT "FCC CERTIFIED" OR "FCC APPROVED"). 2. SYSTEM SHALL REQUIRE NOT MORE THAN 1 REPEATER FOR EACH 100 TRANSMITTERS. SYSTEM SHALL REQUIRE NOT MORE THAN 1 REPEATER FOR EACH 100 TRANSMITTERS. 3. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS VIA INTERNET OR MODEM. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS VIA INTERNET OR MODEM. 4. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS OF THE SYSTEM. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS OF THE SYSTEM. 5. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS MULTIPLE TIMES PER DAY. SYSTEM SHALL BE CAPABLE OF TRANSMITTING METER READINGS MULTIPLE TIMES PER DAY. 6. SYSTEM SHALL BE SUPPORTED BY A FULL WARRANTY DURING THE TERM OF THE ASSOCIATED READ, BILL, & SYSTEM SHALL BE SUPPORTED BY A FULL WARRANTY DURING THE TERM OF THE ASSOCIATED READ, BILL, & COLLECT CONTRACT. 7. SYSTEM SHALL BE SUPPORTED BY WEB SERVICES THAT ALLOW OCCUPANTS AND PROPERTY MANAGEMENT TO SYSTEM SHALL BE SUPPORTED BY WEB SERVICES THAT ALLOW OCCUPANTS AND PROPERTY MANAGEMENT TO VIEW METER READS, BILLING AND COLLECTION INFORMATION ON A REAL-TIME BASIS. THESE WEB SERVICES SHALL BE AVAILABLE 24 HOURS PER DAY, 7 DAYS PER WEEK, AND 365 DAYS PER YEAR. 8. WATER METERS MUST MEET OR EXCEED AWWA C-708 (AMERICAN WATER WORKS ASSOCIATION). WATER METERS MUST MEET OR EXCEED AWWA C-708 (AMERICAN WATER WORKS ASSOCIATION). 9. WATER METERS MUST MEET OR EXCEED THE LOW LEAD REQUIREMENTS OF NSF-61 (NATIONAL SANITATION WATER METERS MUST MEET OR EXCEED THE LOW LEAD REQUIREMENTS OF NSF-61 (NATIONAL SANITATION FOUNDATION) AND CALIFORNIA PROPOSITION 65. 10. WATER METER MUST HAVE A TEMPERED GLASS LENS. WATER METER MUST HAVE A TEMPERED GLASS LENS. 11. WATER METER MEASURING CHAMBER AND MEASURING ELEMENT MUST BE EASILY REMOVABLE FROM THE MAIN WATER METER MEASURING CHAMBER AND MEASURING ELEMENT MUST BE EASILY REMOVABLE FROM THE MAIN CASE WITHOUT REMOVAL OF THE METER FROM THE LINE. 12. INDIVIDUAL WATER METERS SHALL HAVE BATTERY OPERATED TRANSMITTERS WITH A MINIMUM 5 YEAR AVERAGE INDIVIDUAL WATER METERS SHALL HAVE BATTERY OPERATED TRANSMITTERS WITH A MINIMUM 5 YEAR AVERAGE BATTERY LIFE.  BATTERY SHALL BE REPLACEABLE WITHOUT REMOVING WATER METER FROM SERVICE OR REPLACING TRANSMITTER UNIT. 12. WATER METER LINKAGE BETWEEN MEASURING ELEMENT AND DISPLAY REGISTER MUST BE MAGNETIC, WITH NO WATER METER LINKAGE BETWEEN MEASURING ELEMENT AND DISPLAY REGISTER MUST BE MAGNETIC, WITH NO GEARING EXPOSED TO WATER. 13. WATER METER MUST HAVE TAMPER DETECTION AND TAMPER PREVENTION FEATURES. WATER METER MUST HAVE TAMPER DETECTION AND TAMPER PREVENTION FEATURES. 14. SYSTEM ELECTRONICS, WATER METERS, SHUTOFF VALVES AND RELATED COMPONENTS MUST BE RATED FOR SYSTEM ELECTRONICS, WATER METERS, SHUTOFF VALVES AND RELATED COMPONENTS MUST BE RATED FOR EXTERIOR USE WHEN INTENDED FOR EXTERIOR INSTALLATION. 15. CONTRACTOR MUST COORDINATE LOCATIONS OF ALL REPEATERS OR OTHER COMPONENTS REQUIREING POWER CONTRACTOR MUST COORDINATE LOCATIONS OF ALL REPEATERS OR OTHER COMPONENTS REQUIREING POWER WITH THE ELECTRICAL CONTRACTOR PRIOR TO INSTALLING ANY COMPONENTS. 16. EQUIPMENT WITHIN APARTMENT MECHANICAL CLOSETS MUST BE PLENUM-RATED.EQUIPMENT WITHIN APARTMENT MECHANICAL CLOSETS MUST BE PLENUM-RATED.
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