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Statement of Work
The Government requires the repair and of upgrade the Thermal Equipment/Tarrico manufactured 18’ X 20’ autoclave control system located in building 4707 at the Marshall Space Flight Center in Huntsville, Alabama.  It is expected, at a minimum, that the following will be replaced: the computer controller, the Programmable Logic Controller (PLC) and Data acquisition systems with new components with user friendly software complete with built in safety controls to prevent an operator from inadvertently placing the autoclave in an unsafe condition. The safety interlocks shall remain hardwired to prevent software modifications from circumventing necessary safety features.  The vendor shall Inspect and certify all process control valves and system components, sensors and transducers required to operate the autoclave (Temperature, Pressure, Flow Rates, etc.). The vendor shall replace all components which will not communicate with the new control system. The vendor shall Identify and recommend repair or replacement of those components which are no longer functional.  The vendor shall ensure that any sensors, transducers or other controllable components which aren’t replaced are compatible with the new control system. The Government is unaware of any known problems with any of these sensors, transducers or control valves. The vendor shall ensure that the autoclave is completely operational at the end of this contract. 

Software shall allow ability to alter the cure cycle while it’s operating (manual over-rides shall be provided for all process functions).
The vendor shall replace mercury switches currently installed on the gas burner system.
The vendors shall submit necessary drawings and a detailed description of the plan for repair or replacement of all components, along with itemized costs within the initial quote. The vendor shall submit an analysis to verify the intended repairs will be necessary and sufficient. A technical evaluation will be performed which will be considered along with vendor pricing. Quotes should include detailed information sufficient enough to do a thorough price evaluation. Selections will be made based on costs associated with the basic repairs and replacements necessary to make the autoclave fully functional.
Autoclave History and Assumptions
No modifications to the control system have been executed. There is no known damage to any safety controls or components. A touch screen control panel which became non- functional, was removed from the control panel and is available for inspection. Plastic tubing for the vacuum system in the back of the control panel has been replaced with stainless steel. The vacuum valve stations were replaced in 2011.
This autoclave has been out of commission for several years and only minor system checks were performed within the last two years including door operation, blower motor and purge system operations.

The vendor shall provide at least three (3) customer references that will be checked.
The vendor shall perform four (4) training cures in order to certify personnel. The training cures shall also serve as the verification that the newly installed control system is fully functional and operators can operate the autoclave. Each cure cycle shall be accomplished within an eight (8) hour period. A typical cure cycle used may be for, but is not limited to, Polybenzoxazines resin matrix based graphite fiber reinforced composites. A cure cycle temperature shall range in heat from 75degrees (F) to 400 degrees (F) temperature at 3-5 degrees (F)/min ramp rate and 250 psi pressure. The operator shall hold at 450 degrees (F) temperature and 250 psi pressure for three (3) hours. The operator shall cool the sample to 80 degrees (F) and 250psi pressure at the rate of 3-5 degrees (F)/min. A cure cycle for a carbon/phenolic nozzle may be used as an alternative. This cure cycle shall increase to 350 psi pressure and 300 degrees (F) temperatures.
The heating and cooling systems are expected to work in tandem in order to achieve slow ramp rates on the temperature control. 

Below are further details about the autoclave:

Autoclave Description:

· 18’ diameter X 20’ long

· 350 psi (nitrogen pressurized) at 400 degrees Fahrenheit

· Has a maximum output of 6-12 million BTU/hr., and a natural Gas Burner that is manufactured by North American Mfg. Co. (Series 4514-9), currently features an automated program logic control system: The PLC is a direct Logic 305 with a DL 350cpu. It has 32 Analog Inputs, eight (8) Analog Outputs, thirty-two (32) Type J Thermocouple Inputs, One hundred twelve (112) 12 V-205V AC Outputs, forty eight (48) 110V AC inputs, and no digital connections. Transducers operate either as 4-20mA or 0-5V.
· Two independent vacuum pumps run to 24 internal vacuum lines for part attachments. The vacuum pressure is controllable but all components are subjected to the same vacuum pressure equally.
· The autoclave has a lift bridge in front of the door for raising and lowering parts into and out of the vessel which is controllable through the control panel and should be integrated into the computer controller.
· The door rotates about a hinge. Operation of the hinge (opening and closing) is accomplished with hydraulic cylinders attached to moment arms on the hinge.
· The door operating system, water cooling system and nitrogen supply system should be considered functional.
· The blower motor temperature is monitored. The shaft temperature is not but vendors shall elect to add sensors or transducers to the system that are deemed necessary for the proper control of the autoclave with the particular vendor’s  control system.
Vendors and their subcontractors shall follow current laws and regulations implemented under the Occupational Safety and Health Act as detailed within the US government’s official Occupational Safety and Health Administration’s web site. Two Department of Labor standards (listed below) are specifically applicable.


29 CFR 1910, Department of Labor, Occupational Safety and Health Administration Standards for General Industry


29 CFR 1926, Department of Labor, Occupational Safety and Health Administration Standards for Construction

In addition, vendors and their subcontractors shall follow applicable Marshall Space Flight Center (MSFC) regulations, guidelines and work instructions as listed below (documents are located on the MSFC Management System Directives Mater List website: https://repository.msfc.nasa.gov/directives/component/main?__dmfClientId=1238004079527):

	8715.2 
	G 
	MWI 
	09/16/08 
	Lockout/Tagout Program 
	QD01 

	8715.3 
	F 
	MWI 
	09/16/08 
	Hazard Identification and Warning System 
	QD01 

	8715.4 
	I 
	MWI 
	12/09/08 
	Personal Protective Equipment (PPE) and Systems 
	QD01 

	8715.13 
	E 
	MWI 
	09/18/08 
	Safety Concerns Reporting System (SCRS) 
	QD01 

	8715.11 
	I 
	MWI 
	10/01/08 
	Fire Safety Program 
	QD01 

	8621.1 
	D 
	MWI 
	02/03/09 
	Mishap and Close Call Reporting and Investigation Program 
	QD01 

	8715.1 
	G 
	MWI 
	12/08/08 
	Electrical Safety Program 
	QD01 

	8715.1 
	G 
	MPR 
	12/01/08 
	Marshall Safety, Health, and Environmental (SHE) Program 
	QD01 

	1840.1 
	D 
	MPR 
	03/26/08 
	MSFC Confined Space Entries 
	AS01 

	1800.1 
	D 
	MPD 
	01/26/09 
	MSFC Smoking Policy 
	QD01 

	1040.3 
	K 
	MPR 
	07/18/07 
	MSFC Emergency Plan 
	AS01 

	8715.9 
	G 
	MWI 
	12/01/08 
	Occupational Safety Requirements for MSFC Contractors 
	QD01 

	
	
	
	
	
	

	
	
	
	
	
	


Vendors and their subcontractors shall abide by specifications detailed within the MSFC Technical Specification for Repairs and Construction (TSRC-9)  
Deviations to approved work shall be submitted to the Marshall Space Flight Center (MSFC) Lead Engineer for approval. No work shall be performed that deviates from previously approved plans without approval to deviate.
All those requiring access to the MSFC on the Redstone Arsenal shall be citizens of the United States.

Onsite work shall be accomplished during normal working hours unless arrangements are made with and approved by the MSFC Lead Engineer.  Normal working hours are between 6:30 am and 5:30 pm Monday through Friday. Government holidays are considered non-normal working hours.

No modifications or other work (including grinding, torching, welding etc.) shall be performed on the autoclave’s pressure vessel without written approval from the MSFC. 

