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STATEMENT OF REQUIREMENT  

For The Purchase of a Hydraulic 

Hose Tester

1.  Background or Scope:

This Statement of Requirements provides the minimum requirements for the design/build and purchase of a Hydraulic Hose Tester that will be used for the purpose of performing hydraulic hose testing and particulate counting of fabricated hoses constructed in the shop.  

2.  Description of equipment to be procured:

The basic requirements of the Hydraulic Hose Tester shall be an enclosed cabinet that is self-contained.  The tester shall have two (2) separate test chambers that are equal in width and oriented length ways from front to rear along the length of the tester.  Each test chamber shall have lid safety interlocks.  There shall be a removable divider between the two chambers that shall run the entire length of both chambers.  The divider shall be removed for testing hoses of such a length that it makes using one chamber impossible.  When the divider is removed, the tester shall be capable of testing utilizing both chambers simultaneously.  All hydraulic hose’s tested in either chamber or both chambers shall be tested utilizing a hydraulic pressure of 250 psi (pounds per square inch) up to 5000 psi or up to two times the working pressure to a maximum of 10,000 psi.  There shall be two (2) separate pump systems with one (1) common reservoir.  Other features the tester shall have are; (1) a contamination monitor for measuring the number of particles in a test hose from 4 microns to 21 microns in size, (2) a hydraulic oil recovery reservoir, (3) an air operated high pressure horizontal type hydraulic power unit, (4) a booster pump to increase the pressure (PSI) in a test hose, (5) a 2.0 GHz CPU with a 2 GB RAM, 250 GB hard drive, Windows XP Pro w/SP2 Operating System utilizing Microsoft Office 2003 software, (6) a primary 17” console mount HMI color flat touch screen type monitor that will run Excel test data to (7) a paper printer used for printing out test results, and (8) a secondary printer with a Zebra bar code type printing capability for printing hydraulic hose tags, (9) a temperature/level gauge, (10) a digital pressure gauge, and (11) an E-Stop for emergency shutoff.  The tester shall also have the capability of performing a cleanliness test for particle measurement counting utilizing contamination code ISO 4406 : 1999 or SAE AS 4059 (D).   The desired maximum ISO code for which all hoses shall be measured for cleanliness shall be a 19/17/14 which shall be maintained for a time limit of sixty (60) seconds.       

REQUIREMENTS FOR CONTRACTING HYDRAULIC HOSE TESTER:

The company or manufacturer receiving the contract to design/build the Hydraulic Hose Tester specified within this Statement of Requirements shall provide documented proof to the Government they have designed, developed and built equipment with similar or the same characteristics/specifications as the requirements stated within.  

3. Equipment Salient Characteristics or Specifications

A.  Hydraulic Hose Tester operating specifications:


(1)   System air supply pressure shall be 90 to 95 psi minimum

                   
(2)   System air supply volume shall be 35 SCFM minimum

                   
(3)   The hydraulic test fluid used shall be a MIL-PRF-46170 - only.

(4)  The working test pressure of the system shall be from 100 psi to 5,000 psi 

with a maximum 2 times working pressure of 10,000 psi.

                   
(5)  The maximum ISO code the tester shall meet is 19/17/14 or less. 

                   
(6)   The tester shall not start testing any hose if any one of the following 

                   
indicators occur:



(a)   E-stop is pulled.

(b) Low oil level is indicated on the temperature/level gauge and/or the 

monitor.

(c) There is an over temperature indicated on the temperature/level 

gauge and/or the monitor.


  
(d) The test chamber lid is open.


 
(e)  There is a dirty filter element. 


(7)  The tester shall shut down if any of the following occurs:


(a)   E-stop is pushed.

              
  
(b)  Low oil level is indicated on the temperature/level gauge or the 



monitor.



(c)  There is an over temperature indicated on the temperature/level gauge 

or the monitor.


  
(d)  The tester chamber lid is open.


  
(e)   There is a dirty filter element.


  
(f)  The hose failed proof testing.

(g)  If the hose failed flush testing after 10 minutes an illuminated warning light will come on.

                  

(h)   The tester shall proof test each hose for leaks which shall be 



maintained for a period of not less than 60 seconds and no more than 90 



seconds.     



(i)   There shall be no hose failure or leakage indicated during the 



test. 


(8)  System built-in pressure safety requirements:

                   

(a)   Air inlet exhaust shutoff valve

                   

(b)   Test chamber lid interlocks

                   

(c)   Maximum test pressure relief    

            B. Hydraulic Hose Tester Cabinet construction specifications:

 
(1)   Cabinet shall be of a welded 2” x 2” square tubular frame construction 
with two 3 x 6 x 36” fork lift tubes

(2) Cabinet overall size shall be a maximum of 36” wide x 39” high x 108” long. 

(a)  Variations in cabinet size other than what is shown, shall be approved by the technical person who wrote this document or someone else that is approved to make changes before the manufacture of the tester begins.  

                  
(3)  The cabinet shall be 3 inches from bottom of frame to the finished floor line 


on front and rear.


       
(4)   Floor of cabinet shall be 10 gauge mild steel used as a containment tray

(5)   Ends of cabinet shall be enclosed to the bottom of the frame that is 3” from 

finished floor line

(6)  The front and rear of the cabinet shall be enclosed to the bottom of the frame  such that the frame is 3” from finished floor line. 


(7)   The covering on the exterior of cabinet shall be 12 gauge mild steel panels.

                   
(8)   Exterior front of cabinet shall have 2 sets of hinged doors with 1/4 turn 


latches.

(a) Hinged doors shall open such that they open and close inward toward 

each other.

(b)  No upright post shall be installed between doors at chamber area.  

(9)  The console section of the cabinet with the monitor display, gauges, etc, shall be fabricated of a steel angle frame using 12 gauge steel panels finished to the manufacturer’s standard color.

(a)  The front of the cabinet console display shall have an angle of 60 degrees from the horizontal position.

(b)  The face of the console shall be large enough to install a primary 17” console mount HMI color flat touch screen type monitor, a contamination

monitor, on/off switch, test lights, and gauges. 

(10)  There shall be a 12 gauge steel panel installed between the chamber 

            compartment and the controls compartment 


           (a)  The rear of the cabinet shall have four hinged access panel doors with

                1/4 turn latches installed for access to hoses and electrical hookups.

(11) All metal surfaces constructed of mild steel, inside and out except for the 

test chamber, shall be primed and painted according to the manufacturer’s paint color and type of paint utilized.


(a)  Powder coating or enamel type paint is acceptable for all painted 


surfaces.

  
(12)   Interior test chamber specifications:

(a)   10 gauge stainless steel

 


(b)  Dual chamber overall size: 34” W x 14” D x 84” L.

(i)  Variations in the chamber size other than what is shown, shall be approved by the technical person who wrote this document or someone who is approved to make changes before the manufacture of the tester begins.  


(c)  Chamber lid: 10 gauge stainless steel x 84” L with 1/2” thick plexglass 

utilized as a viewing window with hinges and safety interlocks. 



(i)   There shall be 2 separate chamber lids.



(ii)   The depth of the chamber lids shall be determined when the 

depth of the physical chamber is determined.

(d) Two lift handles shall be installed on each chamber lid.

(i) Lids to include means to lock in the open position


(e)  Bottom of chambers shall have a minimum of 1 degree slope per foot 

to the center for draining oil into reservoir.

(f) Bottom of chambers shall have a removable perforated metal grate installed approximately 3 inches from inside bottom over the entire length and depth.


(g) Each chamber shall have a drain reservoir in bottom center of each 

chamber for draining oil from chamber back into recovery reservoir tank.

(h) Each chamber shall be supplied with a rigid mounted flat face flange block rated for 10,000psi working pressure (configuration TBD) for adapting test hoses size numbers 4, 5, 6, 8, 10, 12, 16, 20, 24, and 32. 

(i) Each chamber shall be supplied with a moveable flat face flange block rated for 10,000psi working pressure (configuration to be determined) Each block to include a 72” 10,000 psi high pressure outlet hose mounted to the exhaust end of the chamber. The blocks must be adjustable in both x and y axis and include a positive lock down means.

(j) The high pressure hose connection to inside of each chamber wall 

shall be installed such that it can be removed for adaptation of high pressure hoses with lengths requiring the use of the entire chamber.

    
(k)  Both chambers, lids and grating material shall remain unfinished. 

             C.   Hydraulic Hose Tester Recovery Reservoir Specifications:

(1) 40 gallon steel tank minimum with a 3.69” diameter filler breather, rated for 

40 SCFM and a # 12 SAE drain valve installed in bottom.


(2)  A sight level/temperature gauge shall be mounted on the front of the 

reservoir with a viewing window in the swing out door

                   
(3)   Bolt on lid with Buna gasket.

                   
(4)   Two NPT suction separators rated for 256 gpm.

                   
(5)   Two 1” SAE 400 psi full port pump inlet shutoff valves.

                   
(6) There shall be four (4) mounting tap pads for tank mounting.

             D.  Two hydraulic Hose Tester Contamination Monitors, required (1) for chamber “A” and (1) for Chamber “B”

                   
(1)   Shall be capable of measuring solid contamination in fluid.

                   
(2)   Shall be enclosed in an IP 67 rated enclosure.


(3)  Shall utilize an optical sensor and measure particles in four sizes: greater

than 4 
microns, 6 microns, 14 microns, and 21 microns. 


(4)   Shall measure the output results as a contamination code according to 


ISO 4406: 1999 or SAE AS 4059 (D).

(5) Unit shall require a small flow of oil (no greater than 300 ml/min) 

that is diverted for taking measurements.

(6) Shall be capable of providing instantaneous readings and self-diagnosing 

continuously with visual error indication.  

                   
(7)   Shall produce ISO or SAE codes with an output in 4-20 mA analog signals 

                   
(8)   Shall have a digital display and keypad

                   
(9)   Shall have inlet and outlet ports that are interchangeable (bi-directional) 

             E.  Hydraulic Hose Tester Contamination Monitor Specifications:            

             
(1)  Measuring range: Display ISO ranges between 28/27/26 and 9/8/7 

                        Calibration within the range ISO 13/11/10 to 23/21/18

                   
(2)   Inlet/Outlet: 4350 psi (300 bar) max.

                   
(3) Connections: Inlet: ISO 228 G1/4 Threaded Outlet: ISO 228 G 1/4 
Threaded

                   

(a)   Permissible Viscosity Range: 0 to 4635 SUS (1 to 1,000 cSt)



(b)   Fluid Temperature Range: 32 degrees to 185 degrees F (0 degrees to 

+85 degrees C) 

                   

(c)   Power Supply Voltage: 9 to 36 VDC 

                   

(d)   Power Consumption: 3 WATT max.

                   

(e)   Electrical Outputs: 4 to 20mA Analog; 0 to 10V Analog (option)

                   

RS485

                   

(f)   Seal Material: Mineral Oil: FPM 

                   

(g)   Electrical Safety Class: III (low voltage protection)

   

(h)   IP Class: IP67

             F.   Hydraulic Hose Tester Pre-Fill/Flushing Circuit Requirements shall include the 

             following items:

             
(1)  Two 10 gpm pre-fill/flush cycle for primary pumps with integral relief valve set at 300 psi for each pump system.


(2)  TEFC 1-1/2 HP electric motor, 208/240 VAC with rear fan mount heat exchangers.


(3)  Aluminum pump/motor adapters


(4)  Pump/motor shaft couplings.


(5)  Each pump to include pressure filter base mounted #16 SAE ports rated for 900 psi filter element, 3 micron absolute (beta 1000) with a minimum 

                        dirt holding capacity of 112 grams.

                   
(6)  Stainless steel soft seat 10,000 psi working pressure check valve     
 

         
(7)   Proof Testing Circuit at a minimum shall include the following items:



(a)  Air operated liquid pump / pumps, rated to test from 250 psi minimum to 10,000 psi maximum.  

                 (b)   Proportional air regulator, 4-20mA output

                    

(c)  Pressure transducer 20,000 PSI with .12% full scale accuracy   

                    

(d)   Test part isolation valve pilot operated N.O. zero leak with 3/8” NPT ports.



(e)  24 VDC Solenoid operated directional valves.

(f)  Manual pressure drain needle valve for each test chamber


(8)  Air Purge Circuit Shall Include:

(a) Pressure regulator

(b) Pressure gage

(c) Flow control purge valve

(d) Isolation zero leak check valve

(e) 24 VDC isolation directional valve for chamber “A” or “B”

             G.  General Hydraulic Hose Tester, Computer & Monitor w/software and Printer(s)

             Specifications:

(1) The computer system shall have at a minimum, unless approved by the 

Government, a CPU with 2.0 GHZ processer, 2 Gb RAM and a 250 Gb hard drive, CD ROM, and USB ports, with a Windows XP Pro w/SP2 Operating System with Microsoft Office 2003 software loaded.  This software will run Excel test data to a Lexmark laser printer used for printing out test results and to a Zebra printer for printing labels.  Refer to items (3) & (4) below.

(2) The monitor shall be at a minimum, unless approved by the Government, a 

17” HMI color flat touch type screen.

(3) The primary printer shall be at a minimum unless approved by the 

government, a Lexmark E250DN monochrome laser printer capable of printing Excel test data sheets.  The printer shall be located inside the cabinet on drawer slides below the console display panel.


(a)  Printer minimum specifications:



(i)   Print Speed:

30 ppm



(ii)  Processor:


366 MHz



(iii) Memory (max):

96 MB



(iv)  Paper Handling

 



Capacity:


150-sheets output bin







Single sheet exit







250 sheet drawer w/550







sheet optional drawer



(v)  Media Size:

Letter



(vi) Operating Environment:
16 to 32 deg. C (60 to 90 deg. F)



(vii) Humidity:

8 to 80% Relative humidity for 





temps less than 25.5 deg. C 






(78 deg F)



(viii) Size:


10.2 in High (259.5mm) x 15.6 in 





Wide (396mm) x 14.1 inches Deep 





(359mm)



(xi)  Weight:


25 lb (11.4 kg)


(b)  Printer standards:



(i)   Print method:

Thermal transfer



(ii)  Construction:

12 gauge steel frame



(iii) 16 MB SDRAM; 4 MB non-volatile flash memory



(iv)  Early warning system 




(v)   300 darkness settings




(vi)  USB 2.0 port



(vii) Serial and parallel ports




(viii) Multilingual backlit LCD control panel




(ix)   PCMCIA socket




(x)   Multi-level element energy equalizer




(xi)  Environment:

operating temp: 41 deg F (5 deg C to








104 deg F (40 deg C)





(xii) Electrical:

Universal power supply with power-









factor correction 90-264 VAC; 48-62 









Hz





(xiii) Communication 





interface capabilities:

USB 2.0 port (480 M bits/second)





(xiv)   Media characteristics:
Labels: max roll size: 8 inch 









(203mm) O.D. on a 3 inch (76mm)









I.D. core





(xv)   Thickness label & liner:  .003 inches (.0076mm) to .012 









  inches (.305mm) 





(xvi)  Media type:

Continuous fan fold





(xvii) Ribbons:

Max roll size: 3.2 inches (81.3mm) 









O.D. on a 1 inch (25.4mm) I.D. core







Standard lengths: 1.476 inches 







(450mm) 



(xviii) Fonts and Character 



sets:



Standard fonts: 7 bitmapped, 







1 smooth scalable

(4) The secondary printer shall have be a Zebra 203 dpi 110Xilll Plus thermal 

label printer with serial, USB, and Parallel port, capable of printing hydraulic hose labels.  The printer shall be mounted into a slide drawer below the console display panel.


(a)  Printer minimum specifications:



(i)   Max print width:


4.09 inches (104mm)



(ii)  Length with std memory:

39 inches (991mm)    



(iii) Resolution:


203 dpi (8 dots/mm)



(iv) Max print speed:


203 dpi 10 inches (254mm)



(v)  Characteristics:


10.37 inch width (263.5mm) 








x 19.5 inch depth (495.3mm)








x 15.5 inch height (393.7mm)



(vi)  Weight:



50 lbs (22.7 kg)



(vii) Media Specifications:

Label and liner width: 79 








inches (20mm) to 4.5 inches








(114mm)








Ribbon width: 4.33 inches 








(110mm)


(5)  All gauges, except for the temperature/level gauge and analog test pressure shall be mounted on the face of the console cabinet display panel.     



(6)   All controls, such as E-stops, pressure gauge, power on/off selector switch, 

etc. shall be mounted on the face of console cabinet display panel.     

H.   Test Modes

a) Fully manual operation chamber “A” or “B”

b) Fully automatic test chamber #A

c) Fully automatic test chamber #B

d) Fully automatic test chamber #A then #B 

e) Combine pre-fill and flush pumps for 20 GPM (used for pre-filling and flushing large hoses)        
 

            I.   General Test Procedures: 

                   
(1)   Start test chamber “A” or “B”

(a) Turn power off/on selector switch to the on position

(b) select chamber A or B

(c) Select large hose testing (combines for total 20 GPM)

                           
(d)  Input following test data into touch screen





(i)   Job Number

                                  

(ii)  Part number

                                  

(iii) Technician’s badge number





(iv) Test Date

                                  


Proof test pressure (settable from 250 psi to 10,000 psi)

                                  


Maximum proof pressure decay preset at 100 psi (can be 

changed from 1 psi to 999 psi)

                                  


Proof test time preset at 5 min. (can be changed from 1 – 10 

min.)

                                  


ISO flushing code preset at 19/17/14 (can be changed per 

hose fabrication requirements)

(v)  Technician presses button to start test (test shall be performed 

automatically)   

                                   


Hose pre-fill light comes on

                                   


Air on solenoid valve is energized

                                   


Electric pre-fill motor starts

                                   


Return pressure reaches 240 psi  

                                   


Stop pre-fill electric motor (pre-fill light turns off)

                                   


Proof test hose (light turns on)

                                   


Testing solenoid SV2 is energized

                                   


Low pressure solenoid valve SV3 or high pressure 

solenoid valve  SV4is energized


                                   


Ramp proportional air regulator pressure until the desired 

proof pressure is reached

                                   


Pressure is held for 15 seconds to stabilize

                                   


Solenoid valve SV3 or SV4 is de-energized

Record start pressure value

           


Proof test time selected by technician (display timer times 

down to zero)

                                   


Testing solenoid valve SV2 is de-energized

                                   


Record pass/fail test (proof test light turns off)

                                   


Part failed test automatic cycle stops (red light blinks on 

and off)

           


Flush test hose (light turns on)

                                   


Electric flush motor starts

Flow 10 gpm minimum @ 230 Psi until contamination monitor signals programmed level is reached test chamber “A” or “B”

Time out error shut down (ISO code is not reached within 25 min.) test chamber “A” or “B”

                                   


Fill in data sheet on computer monitor with pass/fail when 

test is complete

                                   


Electric flush motor stops (flush light turns off)

                                   


Part failed test automatic cycle stops (red light blinks on 

and off)

                                   


Test hose is purging (light turns on)

Energize air purge solenoid valve SV5 pre-set for 5 seconds settable from 1 second to 99 seconds

                                   


De-energize purge solenoid valve SV5 after 5 seconds 

purging light turns off.

                                   


Test complete and light blinks

                                   


Test data sheet is automatically printed out

                                   


Hose identification bar code label is automatically printed 


out

      


Technician pushes test reset button on screen for the next 

hose to be tested

      J.   Manufacturer’s design/build responsibilities:       

   (1)  Shall provide approval drawings of Hydraulic Hose Tester to the Government within   

   2 to 3 weeks after receipt of contract. 

             (2)   Shall begin development of the Hydraulic Hose Tester after receipt of approved 

             drawings from the Government.

             (3)  A proof of concept shall be conducted at manufacturer’s facility with a Government 

             representative of the Hydraulic Hose Tester after initial development has been 

             completed.  

(4) A representative of the Government shall perform an on-site acceptance test of the 

Hydraulic Hose Tester at manufacturer’s facilities, prior to tester being shipped to the Marine Corps Logistics Base, Maintenance Center, Albany.  The test that shall be performed shall be per the following criteria:


(a)  Perform inspection of cabinet and all associated components including 


computer, monitor, paper printer, and label printer for system design requirements 


per this Statement of Requirements.

(b)  Perform operational testing of the software program loaded into the computer by way of the touch screen monitor provided for the following results:


(i)  Print out hose test results on the paper printer.


(ii)  Print out label on label printer that will be applied to a hose.


(c)  Test system to ensure design air pressure has been met.


(d)  Perform hydraulic pressure testing utilizing a test hose provided by the 


manufacturer.  This test shall be for a minimum working test pressure of 


100 psi to a maximum working test pressure of 5,000 psi with a 2 times working 


pressure of 10,000 psi.


(e)  Perform a cleanliness test utilizing a test hose for cleanliness requirements per 


ISO Code of 19/17/14.


(f)  Perform a hydraulic test for contamination in the fluid.


(g)  Perform a visual inspection for contaminates in the hydraulic reservoir filter.

             (5)  Shall deliver the hydraulic hose tester to the Government, at Maintenance Center 

             Albany, within 8-10 weeks after receipt of signed and approved drawings.

      (6)   Shall perform troubleshooting and setup of hydraulic hose tester after delivery to the 

      Maintenance Center Albany Ga.

(7)  Shall conduct on-site training at the Government’s facilities for up to four (4) people for two (2) days at 8 hours each day.


(a) The on-site training shall include the following:



(i)   Operational manual content 

             

(ii)  Software programming

             

(iii) Test stand operation

             

(iv)  Maintenance of hydraulic test stand

             

(v)  Troubleshooting

             
(vi)  Hose testing per the following requirements in Chambers “A” 
and 



“B”:  

                           


Pre-fill


   


Flushing


   


Proof testing

             (8)  Shall provide two (2) copies of the software program on CD that is loaded to the 

             computer supplied with the tester to the Government.

             (9)  Shall provide 3 sets of engineering drawings.

             (10)  Shall provide 4 sets of parts and operational manuals.  

4.  Installation
      A.   Government responsibilities:

             (1)  Receive, unload and uncrate machine.  

             (2)  Inspect for any shipping damage.

             (3)  Inspect the tester to ensure all parts and/or components are supplied per shipping 

             document.

             (4)  Provide an acceptable area in the Hydraulics Shop to install machine.   

             (5)  Perform minimal set up before manufacturer completes installation and setup.

      (6)  Provide a 208/240V, 3 Phase, 60 Hz circuit. 

             (7)  Provide maintenance personnel as required.

             (8)  Provide technical help as required. 

5.  Equipment Acceptance Plan
Acceptance of this equipment shall be at the completion of the installation by which all  requirements contained within this Statement of Requirements have been met as per the following data:

a.   There are no visible hydraulic leaks in system when testing in the Hydraulics Shop is performed. 

            b.   No damage is evidenced in any part of the system whether it be mechanical, 

            structural, electrical, or hydraulic. 

            c.   The system performs as designed per the following requirements:


      (1)   Maintains pressure of 10,000 psi for 90 seconds during pressure test.


      (2)   Pre-fills hoses with hydraulic fluid.


      (3)   Performs flushing cycle during particulate measurements.   


      (4)   Prints out data collected after purging cycle is complete.


      (5)   Data is collected and stored on PC.

6.  Period of Performance
Final delivery shall be within 16 weeks after receipt of order.
7.  Place of Performance.

Marine Corps Logistics Base, Maintenance Center, Albany, Ga.

                                                                                                                                    MCA-QI6300-EN1006-FM6

                                                                                                                                                                      Baseline

                                                                                                                                                    25 September 2008

