Light Sources Directorate Design Checklist


The completion of this checklist is necessary when a component and/or system are required to undergo a formal design review.  This checklist shall also be included as part of the Design Review Package.  Refer to Light Sources Directorate Design Review procedure for further information.
Answer all questions for each section.  If an entire section is not applicable, simply select “Not Applicable” next to the section title and move to the next section.  Sections that indicate “Required” must be completed.

	Design Review #        
	Prepared by:      

	Design Review Title:      

	Date:      
	EDP#       
	Dwg #       


I. General (Required)
II. Safety and Quality Assurance (Required)
III. Electrical
IV. Geometry
V. Shielding
VI. Materials
VII. Vacuum –Mechanical
VIII. Drawings
IX. Structural
X. Thermal
XI. Vibration
XII. Manufacturing
XIII. Software & Controls

	I. General  [Required]
What is the design criteria, and does the design meet the criteria?          

	
	· has the design criteria been fixed and agreed to by all involved?
	 FORMDROPDOWN 


	
	· will the overall cost and schedule be acceptable?
	 FORMDROPDOWN 


	
	· which mechanical parameters are adjustable and which are fixed?       
	

	
	· is(are) the range(s) and increment(s) of adjustment appropriate for the application?
	 FORMDROPDOWN 


	
	· are the controls ergonomically designed (i.e. clear, easy to reach and operate)?  (Refer to Human Factor requirements in SBMS Ergonomics/Occupational subject area)
	 FORMDROPDOWN 


	
	· what is the design life, and does the design meet the needs over the required life at minimum cost?       
	

	
	· have any of the technical requirements changed since the requirements were initially agreed upon?
	 FORMDROPDOWN 


	
	· if so, have the necessary people agreed with the changes?
	 FORMDROPDOWN 


	
	· if so, does the design meet the revised requirements?
	 FORMDROPDOWN 


	
	What efforts have been taken to assure that the design criteria will be met by this design?       
	

	
	· engineering investigations?       
	

	
	· computer modeling or simulation?       
	

	
	· tests?       
	

	
	· analyses?       
	

	
	· design review?       
	

	
	What other design approaches were considered and why were they rejected?        
	

	
	Is a review by ALARA, IWG, the Beam Line Review Committee or the Beam line Vacuum Review Committee needed?
	 FORMDROPDOWN 


	
	Has the appropriate interface taken place with other NSLS or NSLS II sections and groups (Electrical, Operations, Science Programs, Beamline Support, ESH&Q, Accel R&D, etc.)?
	 FORMDROPDOWN 


	
	· who will be impacted by the new design?          
	     

	
	· for assemblies having portions or lines added that intrude into areas occupied by lines and equipment maintained by other groups: has a walk-through been performed?
	 FORMDROPDOWN 


	
	· will access to other equipment be impaired or limited?
	 FORMDROPDOWN 


	
	· have requirements for water, electrical power, exhaust, compressed air, cryogens, consumables, gases, HVAC, building space, etc. been transmitted to the proper people?
	 FORMDROPDOWN 


	
	What review process is being followed (see “Safety and Quality Assurance” section for QA Category and Safety questions)?        
	

	
	· are the appropriate people reviewing (or have they reviewed) the new design/assembly/installation?
	 FORMDROPDOWN 


	
	· will anyone be surprised by the design or any of its’ details?
	 FORMDROPDOWN 


	
	· is a formal design review needed or planned, or was it performed?
	 FORMDROPDOWN 


	
	· if a design review was performed, were all outstanding actions completed?
	 FORMDROPDOWN 


	
	What components or hardware need to be maintained for spares, and are they readily available?       
	

	
	What is the anticipated life of the design?       
	

	
	· how long before the design becomes obsolete?       
	

	
	· will replacement sub-components be available over the entire anticipated design life?
	 FORMDROPDOWN 


	
	What are the anticipated maintenance requirements for the installation?       
	

	
	· are they clearly delineated and appropriate?
	 FORMDROPDOWN 


	
	What acceptance tests are needed?       
	

	
	· how, and where will they be performed, and by whom?       
	

	
	· what documentation is necessary?       
	

	
	· are intermediate tests needed during assembly to validate each stage, phase, or component?
	 FORMDROPDOWN 


	
	· are vacuum tests required for acceptance?
	 FORMDROPDOWN 


	
	
	


	II. Safety and Quality Assurance  [Required]
	

	What safety issues or concerns are inherent in this design?        

	
	· is the QA category properly specified?
	 FORMDROPDOWN 


	
	Are all hazards and sources of stored energy identified and are engineering controls sufficient to ensure the safety of personnel?
	 FORMDROPDOWN 


	
	· are provisions included to safely release stored energy (e.g. from springs, internal pressure, falling weights, etc.)?
	 FORMDROPDOWN 


	
	· are all sharp edges and pointed features mitigated to prevent injury?
	 FORMDROPDOWN 


	
	· are all pinch or crushing hazards identified, can any moving components cause injury due to the release of hazardous energy during service or maintenance activities, and if so, are engineering controls sufficient to prevent injury to personnel or equipment?
	 FORMDROPDOWN 


	
	· have all chemical, radiation, high magnetic fields, excessive noise, and thermal hazards been identified and are engineering controls sufficient to prevent injury to personnel or equipment?
	 FORMDROPDOWN 


	
	· are maintenance operations needed?
	 FORMDROPDOWN 


	
	· if so, are instructions provided that are clear and safe to perform?
	 FORMDROPDOWN 


	
	· have the appropriate ESH&Q personnel reviewed the design and agreed that all relevant ESH&Q issues are addressed?
	 FORMDROPDOWN 


	
	Where hazards are identified, the following hierarchy is applicable:
	

	
	· First efforts shall be to eliminate all hazards.  Has this been done and documented?
	 FORMDROPDOWN 


	
	· Second effort shall be exchange identified hazards with other more benign substitutes.  Has this been done and documented?
	 FORMDROPDOWN 


	
	· Where hazards cannot be fully eliminated, the third effort shall be to develop appropriate engineering controls.  Has this been done and documented?
	 FORMDROPDOWN 


	
	· Fourth, have administrative controls, training, and work practices been identified, developed, and documented as necessary to insure worker safety, proper equipment use, and prevent injury or equipment damage?
	 FORMDROPDOWN 


	
	· Lastly, has the need PPE been considered and documented appropriately to insure worker safety?
	 FORMDROPDOWN 


	
	Can the electron beam or the photon beam strike the surfaces?
	 FORMDROPDOWN 


	
	Is the design fail-safe?
	 FORMDROPDOWN 


	
	· have all reasonable failure modes been identified?
	 FORMDROPDOWN 


	
	· does the design minimize the potential for failure?
	 FORMDROPDOWN 


	
	· do engineering controls for all failure modes ensure that personnel and equipment are safe?
	 FORMDROPDOWN 


	
	· is a Failure Modes and Effects Analysis necessary?
	 FORMDROPDOWN 


	
	· are appropriate sensors included?
	 FORMDROPDOWN 


	
	· are appropriate interlocks included?
	 FORMDROPDOWN 


	
	· what assumptions are made for the system to operate?       
	

	
	· will interruptions or reductions in flow of water, power, air, or gas to any or all components cause problems?
	 FORMDROPDOWN 


	
	· are alignment changes possible, and can they cause problems?
	 FORMDROPDOWN 


	
	· have all relevant radiation safety issues been identified?
	 FORMDROPDOWN 


	
	· what requirements apply?       
	

	
	· has the Radiation Safety Committee been consulted?
	 FORMDROPDOWN 


	
	Are all components appropriately labeled?
	 FORMDROPDOWN 


	
	· are part numbers engraved, etched, stamped, or marked visibly into each component?
	 FORMDROPDOWN 


	
	· are signs clearly indicating hazards and the appropriate relevant safety procedures necessary to prevent injury attached correctly?
	 FORMDROPDOWN 


	
	· will the design work safely and properly under all operating conditions that can reasonably be encountered?
	 FORMDROPDOWN 


	
	· Dust?
	 FORMDROPDOWN 


	
	· High / low temperatures
	 FORMDROPDOWN 


	
	· High / low humidity
	 FORMDROPDOWN 


	
	· Vibration
	 FORMDROPDOWN 


	
	· Electromagnetic interference
	 FORMDROPDOWN 


	
	What standards and specifications are being used to determine if the individual components (and final assembly/installation) are acceptable?       
	

	
	What documentation and certification is needed for acceptance?        
	

	
	· is it clearly specified?
	 FORMDROPDOWN 


	
	What tests need to be performed and what test documents need to be retained, and by whom?       
	

	
	· is this indicated clearly?
	 FORMDROPDOWN 


	
	Have all reasonable sources for failure been identified, and in the event of breakage, can repairs be readily configured?
	 FORMDROPDOWN 


	
	· can materials selected be welded, brazed, etc. as needed to enact acceptable repairs?
	 FORMDROPDOWN 


	
	· can the assembly/installation be readily disassembled as needed to enact any needed repairs with minimal downtime?
	 FORMDROPDOWN 


	
	What tests and start-up procedures are required?       
	

	
	· have the appropriate provisions been made?
	 FORMDROPDOWN 


	
	Have the appropriate ESH&Q (and if needed, Beamline, Electrical, or Operations Section) people evaluated the design?
	 FORMDROPDOWN 


	
	· are any chemical used and are any special handling precautions needed?
	 FORMDROPDOWN 


	
	· are any wastes generated?
	 FORMDROPDOWN 


	
	· are any waste recovery systems needed?
	 FORMDROPDOWN 


	
	· how are wastes disposed of?       
	

	
	· do filters, traps, purifiers or treatment elements need periodic replacement?
	 FORMDROPDOWN 


	
	· How?       
	

	
	· and When?       
	

	
	· are any effluents released?
	 FORMDROPDOWN 


	
	· are there any environmental concerns?
	 FORMDROPDOWN 


	
	· is additional ventilation needed?
	 FORMDROPDOWN 


	
	· has a procedure been established?
	 FORMDROPDOWN 


	
	· does sufficient access space exist around all components?
	 FORMDROPDOWN 


	
	· has sufficient clearance space been allowed to gain access to surrounding electrical boxes, services, and other components?
	 FORMDROPDOWN 


	
	· has sufficient aisle space been allowed for movement of components?
	 FORMDROPDOWN 


	
	· do any components need to be interlocked?
	 FORMDROPDOWN 


	
	· Is this is a new safety or photon shutter design?
	 FORMDROPDOWN 


	
	· Does the shutter design include the ability to apply a padlock in the closed position?
	 FORMDROPDOWN 


	
	· have any flammable materials or chemicals been used?
	 FORMDROPDOWN 


	
	· are magnetic fields identified (including static magnetic fields)?
	 FORMDROPDOWN 


	
	· what level of noise is generated in operation?       
	

	
	· are any cryogens used, or have there been any change in cryogen storage capacities or cryogenic systems?
	 FORMDROPDOWN 


	
	· has the installation been evaluated for potential ODH?
	 FORMDROPDOWN 


	
	· has sufficient overpressure protection been used?
	 FORMDROPDOWN 


	
	· what are the cryogen consumption rates (and what are the make-up costs)?       
	

	
	· are any cryogens transported through confined spaces?
	 FORMDROPDOWN 


	
	· is Hydrogen, Oxygen, or any combustible fluid used?
	 FORMDROPDOWN 


	
	· has the design been reviewed by the Cryogenic Safety Committee?
	 FORMDROPDOWN 


	
	Are all manuals, procedures, directions, operating and maintenance instructions, parts lists, special handling information, and documentation collected and written to assure safe, reliable operation?
	 FORMDROPDOWN 


	
	Is special training or direction necessary to operate, assemble, or install this equipment?
	 FORMDROPDOWN 


	
	· do training, qualification, or certification procedures need to be added to the technical supervisors’ skills matrix?
	 FORMDROPDOWN 


	
	Are all applicable subcomponents NRTL-rated and approved?
	 FORMDROPDOWN 


	
	
	

	III.  Electrical   FORMDROPDOWN 

	

	
	Are conductors sized properly, and are fuses, circuit breakers, or other circuit overload devices used appropriately?
	 FORMDROPDOWN 


	
	· are fuses and circuit breakers located, arranged, and labeled safely, accessibly, and appropriately?
	 FORMDROPDOWN 


	
	Are voltage, amperage, or instantaneous electrical release capability above Range A?
	 FORMDROPDOWN 


	
	· if so are appropriate safeguards and labels or signs used?
	 FORMDROPDOWN 


	
	Are any conductors exposed that are above Range A?
	 FORMDROPDOWN 


	
	Is a grounded system or double-insulation used?
	 FORMDROPDOWN 


	
	Are appropriate strain relief provisions included in all cables and wires, and are they secured as necessary to prevent damage or insulation failure from vibration, pinching, chaffing, or other movement?
	 FORMDROPDOWN 


	
	Are the materials used, including all conductors and insulation, appropriate and safe in for the chosen application, including in case of fire (e.g. materials should be non-flammable or self-extinguishing, and should not produce toxic fumes when burned).
	 FORMDROPDOWN 


	
	If any stored energy capability is present (e.g. capacitors or other devices with the potential for hazardous energy release), are appropriate safeguards or provisions included to protect personnel and to discharge the stored electrical energy safely?
	 FORMDROPDOWN 


	
	Are appropriate LO/TO and interlock provisions needed and included to prevent injury from inadvertent actuation?
	 FORMDROPDOWN 


	
	Is adequate cooling provided to reduce failures and to protect equipment and personnel from injury?
	 FORMDROPDOWN 


	
	Are applicable NEC and OSHA codes followed?
	 FORMDROPDOWN 


	
	· is the appropriate NEC design class selected and design codes followed to prevent to prevent ignition of flammable gas, dust, or combustible materials?
	 FORMDROPDOWN 


	
	Do any places exist where lint, lubricants, or other combustible materials can accumulate and ignite?
	 FORMDROPDOWN 


	
	Are the insulation and insulating materials suitable for the use that the device will encounter?
	 FORMDROPDOWN 


	
	· do they give off toxic fumes in a fire?
	 FORMDROPDOWN 


	
	When batteries are used, are they firmly and safely secured and are the battery requirements and installation polarities clearly and appropriately labeled (e.g. with required battery type(s), voltage, polarity, etc.)?
	 FORMDROPDOWN 


	
	· is an emergency stop button required?
	 FORMDROPDOWN 


	
	· if so, can it be reached easily?
	 FORMDROPDOWN 


	
	· are shields and guards included, adequately made, and located to protect personnel against arc blasts?
	 FORMDROPDOWN 


	
	· is the work properly checked, reviewed, and documented?
	 FORMDROPDOWN 


	
	· where required, are spare parts available and are manual(s) available with spare parts ordering information?
	 FORMDROPDOWN 


	
	· are preventative maintenance and safety procedures written and clearly referenced so that the device may be serviced or troubleshot safely?
	 FORMDROPDOWN 


	
	· Does this design need to be inspected by an Electrical Equipment inspector (EEI) before being put into service?
	 FORMDROPDOWN 


	
	
	

	IV. Geometry  FORMDROPDOWN 

	

	
	Are all of the components shown on the drawings and specified fully (especially for new or redesigned beamlines)?
	 FORMDROPDOWN 


	
	Do the drawings adequately describe the position of the components?
	 FORMDROPDOWN 


	
	· with adequate dimensions and tolerances relative to facility monuments or fixed, known locations?
	 FORMDROPDOWN 


	
	· with adequate dimensions and tolerances relative to accelerator coordinates?
	 FORMDROPDOWN 


	
	· are mechanical interfaces fully defined and will components align and fit properly?
	 FORMDROPDOWN 


	
	Do drawings adequately describe the dimensions and tolerances of all components relative to each other?
	 FORMDROPDOWN 


	
	· are any dimensions missing?
	 FORMDROPDOWN 


	
	· has each tolerance been considered to determine if it is appropriate?
	 FORMDROPDOWN 


	
	· has a tolerance study been undertaken to assure component fit in worst-case tolerance build-up conditions?
	 FORMDROPDOWN 


	
	What components can move, and, are adequate clearances included?       
	     

	
	Are exclusion zones, guards, or shields needed (if so, see same question as for “Shielding”)?
	 FORMDROPDOWN 


	
	· can any body parts be pinched if components move unexpectedly?
	 FORMDROPDOWN 


	
	· does the potential exist for body parts to contact anything hazardous?
	 FORMDROPDOWN 


	
	· is there adequate clearance over the full range of motion allowed to all moving and movable parts?
	 FORMDROPDOWN 


	
	· can drive motors or actuators accelerate the load (including friction) sufficiently?
	 FORMDROPDOWN 


	
	· is adequate access space available for installation, maintenance, servicing, repair, etc.?
	 FORMDROPDOWN 


	
	· is there adequate access for hand tools?
	 FORMDROPDOWN 


	
	· is there adequate space to reach (and see) all hardware as needed during assembly?
	 FORMDROPDOWN 


	
	· does the design allow maintenance activities to be performed efficiently?
	 FORMDROPDOWN 


	
	· are any interlocks included/needed on guards, shields, exclusion zones?
	 FORMDROPDOWN 


	
	· for beamlines and other components where component alignment is critical, what is the impact of components inadvertently moving out of alignment?       
	

	
	· what indication would there be of misalignment?       
	

	
	· If inadvertent misalignment can cause a problem, how will the potential for this to happen be mitigated?       
	

	
	Can all components be moved into place adequately for assembly, installation, maintenance, and repair?  
	 FORMDROPDOWN 


	
	· are any special handling provisions (i.e. special tools, jacks, lifting lugs, etc.) needed, and if so, are they included (see also Structural section)?  
	 FORMDROPDOWN 


	
	· how will the components be lifted?       
	

	
	· have lifting provisions of sufficient strength been included that take consider center of gravity, stability, weight, safety factor, and load application?
	 FORMDROPDOWN 


	
	· are the lifting and handling devices/hardware the proper types for the application?
	 FORMDROPDOWN 


	
	· has the Survey Group reviewed the assembly or installation to determine if appropriate alignment provisions are included?
	 FORMDROPDOWN 


	
	· what alignment tolerances are necessary?       
	

	
	· what type of alignment targets will be used?       
	

	
	· where will the alignment targets be placed?       
	

	
	· has an installation and alignment plan been determined and checked with Survey Group?
	 FORMDROPDOWN 


	
	How do the components get assembled?       
	

	
	· is there adequate access to assemble each component, in order?
	 FORMDROPDOWN 


	
	· does adequate reference exist to index and locate each component properly?
	 FORMDROPDOWN 


	
	· can the system be repaired in case of potential component failures?
	 FORMDROPDOWN 


	
	Are maintenance requirements clear?
	 FORMDROPDOWN 


	
	· are any maintenance requirements critical?
	 FORMDROPDOWN 


	
	· do they need formal documentation?
	 FORMDROPDOWN 


	
	
	

	V. Shielding    FORMDROPDOWN 

	

	
	What has determined the shielding requirements?       
	

	
	Is shielding needed, fully specified, and adequate for the application?
	 FORMDROPDOWN 


	
	· are anamorphic drawings required (if so see “Preparation of NSLS Bremstrahlung Anamorphic Drawings” by Peter Stefan, or NSLS II Technical Note 00020, Bremstrahlung Ray Tracing Guidelines for NSLS II Beam Lines and Front Ends), and if so, have they been adequately checked?
	 FORMDROPDOWN 


	
	· were shielding calculations performed and checked?
	 FORMDROPDOWN 


	
	· have the proper approvals been obtained for the proposed shielding?
	 FORMDROPDOWN 


	
	· are shielding requirements fully dimensioned and delineated?
	 FORMDROPDOWN 


	
	· shielding thickness and location in each direction relative to beam centerline?
	 FORMDROPDOWN 


	
	· position of shielding relative to appropriate known locations?
	 FORMDROPDOWN 


	
	· are shielding materials adequately specified?
	 FORMDROPDOWN 


	
	What banding and/or supports are needed for the shielding?        
	

	
	· are they clearly delineated?
	 FORMDROPDOWN 


	
	· can ionizing radiation cause environmental problems (e.g., in ground water), and if so, is shielding adequately specified?
	 FORMDROPDOWN 


	
	
	

	VI. Materials  FORMDROPDOWN 

	

	
	· are all of the materials fully specified?
	 FORMDROPDOWN 


	
	· alloy?
	 FORMDROPDOWN 


	
	· temper?
	 FORMDROPDOWN 


	
	· grain direction (if needed)?
	 FORMDROPDOWN 


	
	· surface finish or treatment?
	 FORMDROPDOWN 


	
	· processing according to specific specifications?
	 FORMDROPDOWN 


	
	· minimum material property acceptance requirements:
	 FORMDROPDOWN 


	
	· hardness?
	 FORMDROPDOWN 


	
	· yield strength?
	 FORMDROPDOWN 


	
	· ultimate strength?
	 FORMDROPDOWN 


	
	· conductivity?
	 FORMDROPDOWN 


	
	· composition/purity?
	 FORMDROPDOWN 


	
	· level of porosity?
	 FORMDROPDOWN 


	
	· material QC and delivery requirements?
	 FORMDROPDOWN 


	
	· ANSI or other material test criteria?
	 FORMDROPDOWN 


	
	· have appropriate manufacturers, federal, military, or other applicable specifications been used?
	 FORMDROPDOWN 


	
	· are NSLS/NSLS II Technical Specifications and NSLS/NSLS II Standards being used?
	 FORMDROPDOWN 


	
	· are the materials the best choice for the application?
	 FORMDROPDOWN 


	
	· are the materials compatible with each other and suitable for the application (including all potential operating environments)?
	 FORMDROPDOWN 


	
	· if used in vacuum, are all materials vacuum-compatible and is the design acceptable for vacuum service?
	 FORMDROPDOWN 


	
	· will the materials selected outgas too much?
	 FORMDROPDOWN 


	
	· are the vapor pressures of the selected materials acceptable to the cognizant Vacuum Engineer?
	 FORMDROPDOWN 


	
	· will the selected materials perform adequately over the full life and range of operating temperatures and conditions?
	 FORMDROPDOWN 


	
	· will the materials cold weld in vacuum?
	 FORMDROPDOWN 


	
	· will any of the materials chosen degrade significantly in use?
	 FORMDROPDOWN 


	
	· from galvanic and/or chemical corrosion?
	 FORMDROPDOWN 


	
	· from rust/oxidation?
	 FORMDROPDOWN 


	
	· from creep?
	 FORMDROPDOWN 


	
	· from fatigue?
	 FORMDROPDOWN 


	
	· from thermal effects?
	 FORMDROPDOWN 


	
	· from ionizing radiation effects?
	 FORMDROPDOWN 


	
	· from galling?
	 FORMDROPDOWN 


	
	· from excess wear?
	 FORMDROPDOWN 


	
	· from non-ionizing radiation effects (e.g. visible/UV light)?
	 FORMDROPDOWN 


	
	Are the materials and components selected readily available in the stock sizes specified?
	 FORMDROPDOWN 


	
	· what material substitutions are acceptable?       
	

	
	· are any acceptable substitutes readily available at lower cost?
	 FORMDROPDOWN 


	
	What components will wear and what are the implications of wear?       
	

	
	· is the anticipated amount of wear acceptable over the design life?
	 FORMDROPDOWN 


	
	· if the amount of wear is unacceptable, what provisions are included?       
	

	
	· the use of bushings, bearings, low friction materials/surface treatments?
	 FORMDROPDOWN 


	
	· scheduled preventative maintenance activities to replace worn components?
	 FORMDROPDOWN 


	
	Do any subsequent manufacturing processes change the heat treatment or material properties?
	 FORMDROPDOWN 


	
	Are any consumables used and are their needs fully identified?
	 FORMDROPDOWN 


	
	Are any chemicals used, and if so, have they been approved and listed on the CMS?
	 FORMDROPDOWN 


	
	Can any of the materials chosen give off toxic fumes when heated or burned?
	 FORMDROPDOWN 


	
	Do any of the materials selected present a disposal or environmental problem?
	 FORMDROPDOWN 


	
	
	

	VII. Vacuum   FORMDROPDOWN 

	

	
	        (see “Material” section for vacuum-compatibility issues)
	

	
	Are there any trapped volumes that are not adequately vented?
	 FORMDROPDOWN 


	
	· are vented fasteners or relief channels used where needed?
	 FORMDROPDOWN 


	
	· are cross-drilled holes used where needed?
	 FORMDROPDOWN 


	
	Is weld joint design appropriate for vacuum service?
	 FORMDROPDOWN 


	
	· are low-carbon alloys (e.g. 304L) used for in-vacuum welds?
	 FORMDROPDOWN 


	
	· are correct materials (e.g.  aluminum 6061, etc.) used for vacuum welds?
	 FORMDROPDOWN 


	
	· are there any water-to-vacuum weld or braze joints, which are not permitted?
	 FORMDROPDOWN 


	
	· are the vacuum welds continuous on the inside, and, if needed, skip-welded on the outside?
	 FORMDROPDOWN 


	
	If in-vacuum, have the appropriate materials, finishes, and cleaning processes been chosen?
	 FORMDROPDOWN 


	
	· are there any steel or cad-plated materials?
	 FORMDROPDOWN 


	
	· is any vendor hardware used that is not designed for vacuum compatibility?
	 FORMDROPDOWN 


	
	· are any greases, lubricants, or chemicals used in vacuum, and if so, are they approved by the cognizant Vacuum Engineer?
	 FORMDROPDOWN 


	
	· are sulfur-bearing lubricants prohibited for fabricating machined components (especially components requiring heat processing)?
	 FORMDROPDOWN 


	
	Are all of the vacuum penetrations shown?
	 FORMDROPDOWN 


	
	Are there any in-vacuum transitions whereby a water-to-vacuum (or for beamlines, any fluid-to-vacuum) leak could result?
	 FORMDROPDOWN 


	
	Can a failure allow in-vacuum components to become pressurized?
	 FORMDROPDOWN 


	
	· if so, what provisions are included to release pressure?       
	

	
	Are vacuum flanges properly selected and specified?
	 FORMDROPDOWN 
 

	
	Are the appropriate cleaning procedures specified and used?
	 FORMDROPDOWN 


	
	Do intermediate leak checks need to be performed before final assembly or installation?
	 FORMDROPDOWN 


	
	if so, how is this information made clear?       
	

	
	Is vacuum bake-out necessary?
	     

	
	· can all of the materials withstand the bake-out temperatures?
	 FORMDROPDOWN 


	
	· have the necessary provisions been added to allow bake-out?
	 FORMDROPDOWN 


	
	· have the thermal growth effects been considered (see thermal section)?
	 FORMDROPDOWN 


	
	Have the locations, selection, and usage of all the vacuum-related components been approved by the cognizant Vacuum Engineer?
	 FORMDROPDOWN 


	
	· have the vacuum flanges, and tube/pipe sizes been sized appropriately?
	 FORMDROPDOWN 


	
	· are vacuum control valves properly selected, specified, and located?
	 FORMDROPDOWN 


	
	· are vacuum windows properly selected, specified, and utilized?
	 FORMDROPDOWN 


	
	
	

	VIII.  Drawings   FORMDROPDOWN 

	

	
	Are the drawings clear?
	 FORMDROPDOWN 


	
	· are all views included and properly formed?
	 FORMDROPDOWN 


	
	· are all necessary dimensions included?
	 FORMDROPDOWN 


	
	· are the components properly toleranced?
	 FORMDROPDOWN 


	
	· are there any problems with tolerance accumulations
	 FORMDROPDOWN 


	
	· are all the materials and purchased components specified fully?
	 FORMDROPDOWN 


	
	· are the symbols used defined?
	 FORMDROPDOWN 


	
	· are surface finishes, grain direction (if needed) and treatments properly selected and shown?
	 FORMDROPDOWN 


	
	· for machined parts:
	

	
	· are undercuts and cutter run-outs shown?
	 FORMDROPDOWN 


	
	· have standard cutter radii been used?
	 FORMDROPDOWN 


	
	· is stock size called out?
	 FORMDROPDOWN 


	
	Do drawings clearly show the proper quantities, next-higher-assemblies, part call-outs, drawing references, and identifiers?
	 FORMDROPDOWN 


	
	Are any of the following needed, and if so, are they properly shown:
	

	
	· mold lines?
	 FORMDROPDOWN 


	
	· bend angles, joggles, and bend radii?
	 FORMDROPDOWN 


	
	· flange heights (sheet metal), flange types (vacuum & pressure)?
	 FORMDROPDOWN 


	
	· datum lines?
	 FORMDROPDOWN 


	
	Are manufacturing methods called out when necessary, and NOT called out when not necessary?
	 FORMDROPDOWN 


	
	Do the drawings call for marking of drawing numbers on the components for each separate assembly?
	 FORMDROPDOWN 


	
	Have the drawings been reviewed with the technicians who will do the assembly and installation?
	 FORMDROPDOWN 


	
	
	

	IX.  Structural   FORMDROPDOWN 

	

	
	Have all of the loads (including transportation, anticipated use, and handling loads) been properly identified and distributed?
	 FORMDROPDOWN 


	
	· How?       
	

	
	· has a free-body diagram been developed showing the forces, assumptions, and boundary conditions?
	 FORMDROPDOWN 


	
	· have thermal loads (e.g. from expansion / contraction) been included with the structural loads?
	 FORMDROPDOWN 


	
	· have dynamic loads been identified and included?
	 FORMDROPDOWN 


	
	If an actuator is used, is the strength of all mechanical drive components adequate to resist the stall out load of the actuator?
	 FORMDROPDOWN 


	
	Are all heavy weights properly secured and adequately stabilized?
	 FORMDROPDOWN 


	
	Have the proper codes been used in design and analysis?
	 FORMDROPDOWN 


	
	· ASME Boiler Code?
	 FORMDROPDOWN 



	
	· B31.1 Power Piping?
	 FORMDROPDOWN 


	
	· ANSI?
	 FORMDROPDOWN 


	
	· Other?
	 FORMDROPDOWN 


	
	Have all welds been properly sized and denoted?
	 FORMDROPDOWN 


	
	· will any materials within the heat-affected zones for each weld be unacceptably effected?
	 FORMDROPDOWN 


	
	· are weld sizes compatible with minimum heat distortion of weldment?
	 FORMDROPDOWN 


	
	· can the materials chosen be readily joined (e.g. by welding, brazing, etc)?
	 FORMDROPDOWN 


	
	Are requirements for proper stress relief (if needed) included?
	 FORMDROPDOWN 


	
	Have fatigue, creep, cyclic loading, or any critical structural conditions been identified?
	 FORMDROPDOWN 


	
	Have margins of safety been determined and are they appropriate for the application?
	 FORMDROPDOWN 


	
	· were the calculations checked?
	 FORMDROPDOWN 


	
	· were appropriate material properties used considering the actual operating conditions?
	 FORMDROPDOWN 


	
	· were material property reductions used for non-room temperature operation?
	 FORMDROPDOWN 


	
	· if any components are subjected to erosion or degradation of material properties during their usage, have reduced material allowable stresses been used?
	 FORMDROPDOWN 


	
	· have worst-case tolerances been used for calculations?
	 FORMDROPDOWN 


	
	· Have both material strength and stability issues been considered?
	 FORMDROPDOWN 


	
	· can elastic or inelastic buckling occur?
	 FORMDROPDOWN 


	
	· are appropriate analysis methods used?
	 FORMDROPDOWN 


	
	Is FE modeling required?
	 FORMDROPDOWN 


	
	· if so, how was the model set up and what assumptions were made?       
	

	
	· what boundary conditions were used?       
	

	
	· what types of elements were chosen, and how course was the grid?       
	

	
	· what level of accuracy can be anticipated?       
	

	
	· what features were not modeled?       
	

	
	· were hand calculations used to check and bound the results?
	 FORMDROPDOWN 


	
	
	

	X.  Thermal   FORMDROPDOWN 

	

	
	Have the thermal loads been determined?
	 FORMDROPDOWN 


	
	Was any thermal analysis performed?
	 FORMDROPDOWN 


	
	· how was it checked?       
	

	
	What assumptions were made?       
	

	
	What thermal limits or controls exist?       
	

	
	· can temperatures exceed normal operating conditions?
	 FORMDROPDOWN 


	
	· what determines the upper and lower temperatures?       
	

	
	· can local hot (or cold) spots occur that could cause damage to any components?
	 FORMDROPDOWN 


	
	· can a fault condition allow temperatures to exceed safe limits?
	 FORMDROPDOWN 


	
	· what fail-safe limits are included in the thermal controls?       
	

	
	Can injury to personnel or equipment occur under normal operating conditions due to thermal conditions?
	 FORMDROPDOWN 


	
	· what prevents personnel from contacting surfaces that are hot (or cold) enough to cause injury?       
	

	
	· Are warning labels used or needed?
	 FORMDROPDOWN 


	
	· Are shields used?
	 FORMDROPDOWN 


	
	· Are interlocks used or needed?
	 FORMDROPDOWN 


	
	· Is pressure relief needed due to thermal effects?
	 FORMDROPDOWN 


	
	· What sensors are used to detect if component temperatures exceed safe limits?       
	

	
	· What is done with information from thermal sensors?       
	

	
	Are the effects of thermal expansion and contraction considered?
	 FORMDROPDOWN 


	
	· Do external and internal constraints allow for thermal growth and contraction due to ambient temperature change, bake-out, and Operational temperature changes?
	 FORMDROPDOWN 


	
	· How is movement due to thermal effects controlled?       
	

	
	· What is fixed and what is allowed to move due to thermal effects?       
	

	
	Are the effects of transient thermal conditions considered?
	 FORMDROPDOWN 


	
	· Will components operate properly during warm-up or cool down?
	 FORMDROPDOWN 


	
	· Are administration or engineering controls needed during warm-up or cool-down?
	 FORMDROPDOWN 


	
	
	

	XI.  Vibration   FORMDROPDOWN 

	

	
	Have vibrational sources been determined?
	 FORMDROPDOWN 


	
	Were natural modes and vibrational frequencies determined?
	 FORMDROPDOWN 


	
	Are any natural frequencies present that can be excited?
	 FORMDROPDOWN 


	
	Do rotating motors and other sources of vibration have damping to minimize transfer of vibrations?
	 FORMDROPDOWN 


	
	Are components sensitive to vibration?
	 FORMDROPDOWN 


	
	Are locking devices used on fasteners to prevent components from loosening and vibrating?
	 FORMDROPDOWN 


	
	Has vibration criteria been considered during the design and equipment-selection or purchasing phase?  
	 FORMDROPDOWN 


	
	
	

	XII.  Manufacturing   FORMDROPDOWN 

	

	
	What manufacturing processes are needed, and in what order?       
	

	
	Can subsequent manufacturing processes degrade any portion of the design (e.g. cause loss of temper, brittleness, reduction in material properties,..)?
	 FORMDROPDOWN 


	
	· Are the manufacturing processes fully specified (if necessary)?
	 FORMDROPDOWN 


	
	Have the drawings been evaluated for cost-effective fabrication?
	 FORMDROPDOWN 


	
	· Have the drawings been shown to the technicians?
	 FORMDROPDOWN 


	
	· Are chamfers used in place of external radii?
	 FORMDROPDOWN 


	
	· Are standard cutter radii used?
	 FORMDROPDOWN 


	
	· Where milling is required, have the largest acceptable cutter radii used?
	 FORMDROPDOWN 


	
	· If machining is needed:
	

	
	· Have the number of “set-ups’” been minimized?
	 FORMDROPDOWN 


	
	· Is material being machined only where necessary?
	 FORMDROPDOWN 


	
	· Are the roughest acceptable surface specified?
	 FORMDROPDOWN 


	
	· Where practical, are manufacturable (i.e. machinable, weldable, stable, available in the needed stock sizes, etc.) and cost-effective materials chosen?
	 FORMDROPDOWN 


	
	· Have ample cost trade-offs (over the anticipated operating life) for different designs, materials, and mfg methods been considered?
	 FORMDROPDOWN 


	
	· Are common components and hardware used wherever practical?
	 FORMDROPDOWN 


	
	Are approved vendors and processes/procedures being used for procurement?
	 FORMDROPDOWN 


	
	· Will the suggested fabrication, assembly, alignment, or installation plan create union problems?
	 FORMDROPDOWN 


	
	Have welds been evaluated:
	

	
	· For strength (analytically or through testing)?
	 FORMDROPDOWN 


	
	· For effects of heat?
	 FORMDROPDOWN 


	
	· Is stress-relief heat treatment needed for dimensional stability?
	 FORMDROPDOWN 


	
	· For inspection requirements?
	 FORMDROPDOWN 


	
	· Does weld quality need verification through dye-penetrant, radiographic, ultrasonic, or other NDT methods? 
	 FORMDROPDOWN 


	
	· Are mechanical tests needed (i.e. hydrostatic test, pneumatic test, etc.)?  
	 FORMDROPDOWN 


	
	Is the documentation clear and sufficiently complete to satisfy BNL and NSLS or NSLS II requirements?
	 FORMDROPDOWN 


	
	
	

	XIII.  Software and Controls  FORMDROPDOWN 

	

	
	· Has a HIPO (hierarchical input output) diagram been generated to present a high-level view of the functions performed by a system including data exchanges between processes and operating system dependences?
	 FORMDROPDOWN 


	
	· For each process has a flowchart been created using ASA standard symbols to document program flow?
	 FORMDROPDOWN 


	
	· For all data structures has each field been documented by name, data type and use in the source code or in a support document?
	 FORMDROPDOWN 


	
	· For data files created has the data generation rate been calculated and has the retention period been identified?
	 FORMDROPDOWN 


	
	PLC
	

	
	· Has the configuration of processor and I/O modules been documented?
	 FORMDROPDOWN 


	
	· Have all signal names and terminus been documented?
	 FORMDROPDOWN 


	
	· Is the ladder logic or function diagram preserved on an archived NSLS or NSLS II system?
	 FORMDROPDOWN 


	
	· Has a copy been forwarded to the design room?
	 FORMDROPDOWN 


	
	· Is there a system in place to assure revision control of the software?
	 FORMDROPDOWN 


	
	Firmware
	

	
	· Has a backup copy of the development tools and operating system use to generate the digital logic been created?
	 FORMDROPDOWN 


	
	· Have the electronic design files and a PDF of the design been forwarded to the design room.
	 FORMDROPDOWN 


	
	· Has the design been simulated or tested with test vectors?
	 FORMDROPDOWN 


	
	· Have test vectors and simulation files used to test the design been preserved?
	 FORMDROPDOWN 


	
	Human Factors
	

	
	· Have all controls and indicators been clearly labeled?
	 FORMDROPDOWN 


	
	· Are all indicators and controls easy to view and reach?
	 FORMDROPDOWN 


	
	· Are software displays intuitively laid out with a logical links to other associate displays?
	 FORMDROPDOWN 


	
	· Is their a HOME button on all pages?
	 FORMDROPDOWN 


	
	Conformity
	

	
	· Is the design in compliance with all guidance set forth in the BNL SBMS?
	 FORMDROPDOWN 


	
	· Does the design comply with DOE Electrical Safety Handbook?
	 FORMDROPDOWN 


	
	· If power equipment does the design meet NEC code and NFPA 70E?
	 FORMDROPDOWN 


	
	· Does the design comply with FCC regulation?
	 FORMDROPDOWN 


	
	· Does the design comply with UL guidance?
	 FORMDROPDOWN 


	
	· Does the design meet interface specifications as documented in the IEEE specifications?
	 FORMDROPDOWN 



NOTE:   The original copy of this completed checklist should be filed with the 

    NSLS Quality Assurance Coordinator (QCC) or the NSLS II Documents      
    and Records Administrator (DRA) with all applicable design 


    reviews, calculations, and documentation.[image: image1.png]
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