
SPECIFICATIONS

  




Solicitation No. 1-057-RCB.1162

SPECIFICATION FOR NEW MODEL HYDRAULIC POWER UNIT

The Hydraulic Power Unit (HPU) shall be a complete, freestanding, self-contained unit.  The HPU shall overall dimensions that do not exceed 60 inches long, 48 inches wide, and 48 inches high.  The following components shall be plumbed together in a neat and easily accessible manner and shall be furnished as a complete package:


Main pump and motor


Oil conditioning pump and motor


Reservoir


Temperature and Fluid Level gauge


Filters


Liquid level switch


High and low pressure switch


Pressure transmitter


Pressure gauges


Temperature transmitter in thermowell

Relief valves


Pulsation Dampening Accumulator


Heat exchanger


Cooling Water Control Valve


Controls
 



 


The HPU shall meet the system design conditions below:


Design Pressure - main supply:
3000 psig


Output Flow - main supply:

30 gpm


Design Pressure – conditioning loop:
100 psig


Design Temperature:


150 deg F

            System Fluid:
*Exxon Univis J-13 (Brand Name Required –Substitutions        will not be accepted)
All component seals and parts shall be compatible with *Univis J-13 hydraulic fluid.

MAIN SUPPLY CIRCUIT

· Motor: Electric Motor 60 HP, 480 volt,3 phase ,60 Hz, 1800 RPM, “C” face TEFC (totally enclosed fan cooled.)
· Pump:  Pressure compensated, variable volume piston pump rated for 30 gpm at 3000 psig, Output response from 0 to 30 gpm in less than 0.100 seconds, Remote pressure adjustment 300 to 3000 psig (with 4 to 20 mA input), Maximum volume stop for pump, pump shall be positioned to maintain a flooded suction (pump suction lower than reservoir oil level)
· Accumulator: 1 – gallon bladder type 

· Filter: 5-micron absolute filtration rating. The filter element shall be rated for a differential pressure of at least 50 psid.  The filter shall include an integral bypass valve and a mechanical delta P indicator 

· Check valve: An in-line poppet type check valve shall be in the pump discharge line to prevent backflow through the pump after shutoff 

· Relief Valve: Shall be rated for the maximum system pressure and flow rate and adjustable from 50 percent of maximum system pressure to 3500 psig.

· Pressure transmitter: Shall measure gauge pressure and transmit a 4-20 mA analog output signal proportional to the measured pressure for use in a standard two-wire, 24 VDC supply voltage system.  Shall have a range of 0-5000 psig and an accuracy of +/- 0.25% FS (including hysteresis and reproducibility)
· 
· 
· Pressure gauge: 0 to 5000 psig on pump discharge.  Shall be in accordance with ANSI B40.1 with a Type 316 stainless steel Bourdon tube and stainless steel movements, 4-1/2 inch dial and ½-inch NPT male connection.  Gauge shall be oil-filled and provided with device such as a disk insert or blowout back designed to relieve excess case pressure.
· Isolation valves: A ball valve shall be provided for isolation in the pump discharge line.  Ball valve(s) shall be provided for isolation of pressure transmitter and pressure gauge.
· Oil Sample Port:  A sample port with a ¼” ball valve shall be the return line.

· Strainer: Suction line shall include a suction filter with 100 mesh filtration rating

OIL CONDITIONING  (FILTER AND COOLING) LOOP 
· Pump: fixed displacement pump rated for 10 gpm minimum at 100 psig for kidney filter and cooling loop (filtering oil 5 times per hour), pump shall be positioned to maintain a flooded suction (pump suction lower than reservoir oil level)
· Motor: 1 HP 1800 RPM, 480 VAC, 3 Phase, 60 hertz motor (stops and starts with main pump but capable of individual control when main pump is not running)

· Filter: 3-micron absolute filtration rating.  The filter element shall be rated for a differential pressure of at least 50 psid.  The filter shall include an integral bypass valve and a mechanical delta P indicator.  
· Differential pressure switch shall have SPDT (single pole double through) contacts set to indicate a dirty filter condition
· Relief Valve: Shall be rated for the conditioning loop maximum system pressure and flow rate. 

· Oil Sample Ports:  Two sample ports with a ¼” ball valve shall be provided: one between the pump discharge and filter and other downstream of the filter.

· 
· Heat Exchanger with Cooling Water Regulating valve and Bypass Check valve: The heat exchanger shall be a oil-to-water heat exchanger capable of 10 gpm (min.) of oil and 10 gpm of water.  It shall be capable of removing a minimum of 30 hp from the oil flow through the exchanger.  The maximum cooling water inlet temperature is 85 degrees F.  An adjustable temperature-regulating valve shall be provided with a range of 105 to 140 degrees F (set at 110 deg F), thermostat bulb, capillary tube, and a brass bulb well located near the return port of the reservoir.  The minimum pressure rating of the heat exchanger shall be 200 psig on the shell side and 150 psig on the tube side.  The heat exchanger shall be provided with a spring loaded check valve in parallel with the heat exchanger with a cracking pressure of 65 psig.

· Cooling Water supply and return isolation valves:  Isolation valves shall be provided in the water supply and return lines of the heat exchanger.  Valves shall be of brass construction and have 1-inch FNPT end connections

· Pressure gauge: 0 to 200 psig on pump discharge.  Shall be in accordance with ANSI B40.1 with a Type 316 stainless steel Bourdon tube and stainless steel movements, 4-1/2 inch dial and ½-inch NPT male connection.  Gauge shall be oil-filled and provided with device such as a disk insert or blowout back designed to relieve excess case pressure.
· Isolation valve:  Ball valve shall be provided for isolation of pressure gauge.
· Suction line shall include a suction filter with 100 mesh filtration rating 

RESERVOIR

· 100 gallon L-shaped reservoir with sight and level gauge

· Shall be mounted on supports which raise the bottom of the reservoir at least 4 inches above the floor and are slotted to allow the reservoir to be bolted to the floor 

· Shall have a drip pan with a raised lip of at least 1-inch in height around the perimeter of the unit

· Shall have a removable access panel at least 12 inches in diameter at either end of reservoir for cleaning purposes

· Shall have a manual drain valve

· Shall have the suction port located at opposite end and side of the reservoir from the main return line and approximately 3 inches off the bottom

· Shall have a thermometer and sight glass type oil level gauge which indicates minimum and maximum levels located beneath the fill port

· Shall have two level switches, one set at 25 gallon level for alarm and one at 20 gallon level for shutoff 

· Shall have a temperature transmitter mounted in a thermowell at a level that is 1 inch below the shutoff level switch. Temperature transmitter shall be loop powered with a 4-20mA output proportional to temperature.
PIPING AND CONNECTIONS

All fabrication, assembly, examination, and inspection shall be in accordance with ASME B31.3.  
Hydraulic Piping:

· Hydraulic pipe and tubing shall be sized limit flow velocities to:



supply side:  
15 ft/sec



return:

10 ft/sec



Suction/drain:
5 ft/sec

· Hydraulic piping shall be seamless carbon steel conforming to ASTM A106 Grade B or ASTM A 53 Grade B Type S

· Hydraulic pipe Fittings shall be forged carbon steel, socket weld, conforming to ASTM A 105 and ASME B16.11.

· Threaded pipe connections shall not be used in hydraulic piping.
· Weld Inspection for supply pressure piping: All welded pipe connections shall be inspected and meet the acceptance standards of ASME B31.3, Process Piping Code for Severe Cyclic Service.  All socket and branch connection welds shall meet the acceptance requirements of LAPG 1710.41, “Langley Research Center Standard for the Evaluation of Socket and Branch Welds”.
· Hydraulic tubing shall be seamless stainless steel conforming to ASTM A 269 or seamless carbon steel conforming to ASTM A334.

· Hydraulic tube fittings shall be 37 deg flared in accordance with SAE J 514.

Cooling Water Piping:

· Cooling water piping shall be carbon steel with carbon steel threaded or welded connections 

CONTROL CABINET

Shall have the following:

· 
· NEMA Type 12 disconnect enclosure

· Main power safety switch (600 volt, 100 amp)

· 480 VAC to 120 VAC control transformer, properly sized to accommodate motor starters and controls but not less than 500-VA
· Motor Starter with 120 VAC coil, properly sized overload heaters, properly sized fuses for main pump motor
· Motor Starter with 120 VAC coil, properly sized overload heaters, properly sized fuses for oil conditioning pump motor

· Controller shall be an *Allen-Bradley PLC (brand name only-no substitutions  accepted) with ControlNet or EtherNet/IP communications

· Local E-stop pushbutton switch and provisions for Remote E-stop hook-up.

· Operator Interface shall be an *Allen-Bradley (brand name only-no substitutions accepted) touch screen PanelView with same communications interface as selected for the PLC
· PLC and Operator Interface shall be programmed to provide the following:

· Local Start/Stop for both pumps and Remote Start/Stop through PLC inputs.
· Local/Remote selection
· Display of pressure and reservoir temperature and the same information provided with 4-20mA outputs from the PLC for remote hook-up.
· Local pressure adjustment of 300 to 3,000 psig for main pump and Remote pressure adjustment of the same with a 4-20 mA input.
· Local indication of pumps On/Off, low reservoir level, dirty filter, and high temperature and the same information provided with outputs from the PLC for remote hook-up.

· 
· 
· 
· All connections for remote hook-up wired to a terminal strip
· All motors and controls pre-wired

FACTORY TESTING

Hydrostatic Pressure test:  Supply piping shall be hydrostatically tested to 4500 psig in accordance with ASME B31.3 paragraph 345.4.2.  Hydrostatic test shall be performed with the system fluid.

System Flushing:  The Contractor shall clean and flush the entire hydraulic system.  The system shall be flushed until particle count analysis of oil samples meet the requirements of ISO 13/10 fluid cleanliness level in accordance with ISO 4406.

Operational Test:  The operational tests shall demonstrate the following:

· proper operation of hydraulic pumps and motors

· proper operation and setting of relief valves

· proper operation of controls
· 
· proper operation of the accumulator

· supply flow rate (30 gpm) and pressure (3000 psig) are achievable

The Contractor shall provide NASA with 10 days advance notification of final shop testing.  The Contracting Officer’s representative shall be allowed to witness all final shop tests. 

PAINTING:

All exposed steel surfaces shall be painted with a two-part epoxy paint, which is medium gray in color.  Stainless steel surfaces are not required to be painted.  Do not paint over label plates or tags.  

SUBMITTALS

Drawings:  At least 2 sets of hydraulic schematic, electrical schematics,  and wiring diagrams shall be provided to NASA within 15 days after award for approval.  

Maintenance Manuals:  At least 2 sets of full maintenance and repair manuals will be provided to NASA at the time of delivery of the unit.  The maintenance manual shall include catalog data sheets for each component of the HPU.

Weld Inspection reports:  Weld inspection reports shall be submitted within 10 days after the completion of inspections.
Factory Test Reports:  Factory Test Reports which include operational test, hydrostatic pressure test, and oil particle count analysis shall be submitted within 10 days after completion of factory tests.  The reports shall include a description of the test, test date, test conditions, special equipment or instrumentation used, and test results.
Software:  PLC ladder program files and Operator Interface configuration files generated for the controls shall be supplied on electronic media within 10 days after completion of factory tests.
*  Note:  Brand Name only- substitutions not accepted.

