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Statement of Work
for
SPF Polar Crane Controls Replacement
1.0 Introduction
This statement of work (SOW) describes the specifications for replacement of the existing NASA Space Power Facility (SPF) Polar Crane Controls with respect to the Polar Crane main 20 ton hoist, bridge, trolley, and auxiliary 10 ton hoist.  
The SPF houses the world’s largest space environment test chamber, measuring 30.5m (100ft) in diameter by 37.2m (122ft) high.  The facility was designed to test both nuclear and non-nuclear space hardware in a simulated low-Earth-orbit environment.  The SPF is located at the NASA Glenn Research Center, Plum Brook Station, Sandusky, Ohio.  Construction of the facility was started in 1966 and completed in 1969.  Although the facility was designed for testing nuclear hardware, only non-nuclear tests have been performed throughout its history.  The facility can sustain a high vacuum (10-6 torr); simulate solar radiation via a 4-MW quartz heat lamp array, solar spectrum by a 400-kW arc lamp, and cold environments down to -196(C (-320( F) with a variable geometry cryogenic shroud.  Some of the test programs that have been completed at the facility include high energy experiments, rocket fairing separation tests, Mars lander system tests, and International Space Station hardware tests.  
The Space Power Facility is divided into three major areas, (1) Assembly and Shop Area, (2) Test Chamber and (3) Disassembly Area.  The polar crane is contained within the test chamber.  
The test chamber is made of aluminum and is surrounded by a vacuum-tight heavy concrete enclosure.  This unique configuration is essentially an aluminum vacuum chamber enclosed within a larger concrete vacuum chamber.  The concrete chamber serves as a biological shield and is the primary vacuum barrier from atmospheric pressure.
The polar crane is a 20-ton capacity vacuum compatible aluminum overhead crane that is mounted at the top of the chamber.  It is also equipped with a 10-ton auxiliary hoist.  The space beneath the chamber floor is isolated from the chamber free volume.  Refer to cutaway view of the test chamber.
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2.0 Scope
The goals of this Statement of Work are to provide specific technical direction to the Contractor and outline the specific requirements needed to complete the Polar Crane Controls Replacement (PCCR) task defined herein.

The primary technical contacts for this project are:

· Michael Henry, 419-621-3249

· Mark Cmar, 419-621-3273

The secondary technical contacts are:

· Robin Brown, 419-621-3237
· Aaron Snyder, 419-621-3388

2.1 Implementation Schedule

With the exception of the tasks described in paragraphs 4.1.4 and 4.1.6, the project defined within this SOW shall be completed within 5 months after contract award.

2.2 Safety, Health, & Environmental Considerations

Prior to commencement of work, a site-specific Health and Safety Plan (HASP) shall be submitted to NASA for approval. The site-specific HASP describes the hazards associated with performing the tasks outlined in this SOW and the control measures that will be implemented to protect personnel, facilities, equipment, and the environment.  A sample template of this plan is included at the end of this SOW in Appendix A.  The HASP must reference the Material Safety Data Sheets (MSDS) for all hazardous materials that are to be used to complete this work.

The plan shall identify the emergency phone numbers for on-site work at NASA Plum Brook as 911 on all internal fixed phone lines, and as 419-621-3222 for cell phones.

The Contractor is required to furnish all Personal Protective Equipment (PPE) that meets OSHA requirements.  No PPE will be furnished by the Plum Brook Operations Support Group (PBOSG) or NASA.

2.3 Security Requirements

All Contractor employees who are assigned to work at Plum Brook will be required to coordinate access with the Plum Brook Station Security Main Gate.  Access will be restricted to the work sites and travel between the main entrance and the work sites.  Contractor employees shall view a construction safety presentation before an identification badge is issued.  Contractor employees shall wear these identification badges at all times.  

Access for any Contractor or Sub-Contractor employee who is not a U.S. citizen shall be coordinated with the Plum Brook Station Security Manager at least 6 weeks in advance.


2.4 Material and Services Provided by the Contractor

The Contractor shall provide all labor, services, lighting, tools, permits, and equipment required to complete the requested SOW.

2.5 Government Furnished Equipment

The Government will supply electricity (110 VAC, 208 VAC, 480 VAC) for installation support.  The Government will supply existing overhead shop and assembly bridge cranes for Contractor use. Contractors may only operate government cranes after they show training certification that meets the government requirements and have been “qualified” by a PBOSG employee who is a qualified operator on that particular crane. The Government will supply existing shop and assembly highbay lighting.  
2.6 Certification Requirements

The contractor shall be compliant with existing certification requirements for Crane Manufacturer’s Association of America (CMAA) membership.
3.0 Applicable Standards, Documents and Definitions
3.1
Industry Codes and Standards
This project shall comply with the following pertinent requirements, at a minimum, of the latest edition of the following industry codes and standards as applicable:

3.1.1 Occupational Safety and Health Administration (OSHA).  Work shall be accomplished in accordance with the latest revisions of the Occupational Safety and Health Association (OSHA) codes and related reference materials as applicable.  (Copies of OSHA standards are available at: http://www.osha.gov/comp-links.html).
3.1.2 Environmental Protection Agency (EPA).  Use, collection and disposal of supplies and materials shall be in accordance with the latest revisions of the EPA codes.

3.1.3 National Electrical Code (NEC).  Work shall be accomplished in accordance with the latest revisions of the NEC codes.
3.1.4 American Society of Mechanical Engineers.  Crane shall comply with ASME B30.2-2005.
3.1.5 Crane Manufacturers Association of America (CMAA).  Crane construction shall comply with CMAA Specification #70 and #74.
3.1.6 Electroless Nickel Plating Standard: Microhardness ASTM B-578, Corrosion ASTM B-117, Adhesion ASTM B-571, and Thickness ASTM B-478.

3.2 Government Document and Standards


The Contractor shall comply with the latest revision of the following documents, standards, and materials and information (as applicable) that will be provided by the Government:

3.2.1 NASA-STD-8719.9
Standard for Lifting Devices and Equipment.


(Copies of NASA Standards are available at http://standards.nasa.gov)

3.2.2 NASA GRC Safety Manual. 
(Web Address - http://smad-ext.grc.nasa.gov/gso/manual/chapter_index.shtml).  
This includes Chapter 17, Construction Safety; Chapter 20, Cranes and Lifting Devices; and Chapter 9, Lockout / Tagout. 

3.2.3 NASA GRC Occupational Health Programs Manual (Web Address – http://smad-ext.grc.nasa.gov/emo/pub/ohpm/ohpm-manual.pdf).

3.2.4 NASA GRC Environmental Programs Manual (Web Address – http://smad-ext.grc.nasa.gov/emo/pub/epm/epm-manual.pdf). 
3.2.5 NPR 8715.3, NASA General Safety Program Requirements.

3.2.6 NPD 8820.2C, Design and Construction of Facilities.

3.2.7 (Copies of NASA procedures, requirements and directives are available at http://nodis.hq.nasa.gov/Welcome.html)

3.2.8 Federal Standard Airborne Particulate Cleanliness Classes in Cleanrooms and Clean Zones, FED-STD-209E.

3.3 Definition of Terms 

“NASA” means the National Aeronautics and Space Administration, Glenn Research Center, Plum Brook Station, part of the Government of the United States.

“Plum Brook Operations Support Group (PBOSG)” means the NASA On-Site Contractor (OSC) for Plum Brook Station.

“Contractor” means the contractor, its employees, agents, or Contractors performing the work detailed in this Statement of Work (SOW).
For the purposes of this Statement of Work (SOW); “Polar Crane Controls” refers to the existing Polar Crane Controls for the bridge, trolley, auxiliary hoist and main hoist.
For the purposes of this SOW; “New Polar Crane Controls” refers to the new controls for the Polar Crane bridge, trolley, auxiliary hoist, and main hoist.
4.0 Technical Tasks
4.1 Contractor Performance Requirements
4.1.1 The Contractor shall electrically and mechanically disconnect and remove the existing Polar Crane Controls including electrical interface boxes, conduits, cables, brakes and motor assemblies from the Polar Crane platforms and trolleys.
4.1.2 The Contractor shall design, build, and install New Controls including electrical interface boxes, conduits, cables, brakes, and/or motor assemblies for the Polar Crane bridge, trolley, auxiliary hoist, and main hoist as defined in section 4.3 of this statement of work.  This work will be performed in the SPF shop and assembly areas. The Polar Crane has been removed from test chamber and resides currently in these areas.  Note: Section 4.2 addresses original crane specifications as background information only and section 4.4 addresses potential requirements that need evaluation and are to be presented as optional estimates of this proposal process.    
4.1.3 The Polar Crane and its new controls shall meet all specifications required by NASA-STD-8719.9 latest revision for critical lift applications.

4.1.4 The Contractor shall perform a proof load test, operational load test, and subsequent non-destructive testing as required by NASA-STD-8719.9 for critical lifting devices once the Polar bridge, trolley, main and auxiliary hoists have been re-installed back into the SPF chamber by PBOSG and their agents.
4.1.5 The Contractor shall site-verify critical controls and associated equipment interface dimensions as part of the design effort.

4.1.6 The Contractor shall provide on-site crane controls functional and operations training for facility personnel once crane controls have been accepted by NASA. 

4.2 Original Controls Technical Specifications

Note: These original controls technical specifications provide background information on the existing polar crane controls installation and are not required to be implemented for this SOW. 
4.2.1 Original Functional Specifications

4.2.1.1 The existing Polar Crane Controls operate the main hoist, trolley, 
auxiliary hoist and bridge from a floor operated pendant and a wireless remote operated controller.  
4.2.1.2 The existing Polar Crane Controls operate when the facility test 
chamber is not in operation and at atmospheric pressure conditions with a temperature range of 30°F to 130°F and relative humidity range of 10% to 95%.  

4.2.1.3 The existing Polar Crane Controls are not operated and are

electrically isolated when the facility test chamber is in operation and at vacuum conditions ranging from 1x10-8 Torr to 746 Torr with a temperature range of 0°F to 150°F.   

4.2.1.4 The existing Polar Crane Controls, components and cables are 
survivable to withstand vacuum and atmospheric pressure cycles within the test chamber. 

4.2.1.5 The existing Polar Crane and its Controls service power is 480 
VAC 3ø 60 Hz and shares its power with the existing Polar Crane Lighting and receptacle circuits.  

4.2.1.6 The existing Polar Crane and its Controls is designed fail-safe in 
the event of a power outage.

4.2.1.7 The existing Polar Crane Controls for the main and auxiliary hoists 
is equipped with control circuits and components to block upward travel of their respective hook blocks beyond maximum lift height and for limiting upward and downward travel. The trolley is equipped with end of travel control circuits and components as well. 
4.2.1.8 Special consideration was given in the existing design so that all

electrical components could be easily removed from the crane.

4.2.2 Original Physical Specifications 

4.2.2.1 The existing Polar Crane Controls for the bridge and trolley have

full magnetic, two step controls in either forward or reverse direction.  Minimum speed is not greater than 25 % of synchronous motor speed with any load up to 100% full load and maximum speed at no load on the crane is not greater than 110% of maximum speed at full crane load.  Smooth, safe acceleration, deceleration, and plugging is provided in both directions regardless of control switch position.  The acceleration and deceleration rate automatically controlled and limited the torque to not greater than 170% of rated full load torque.  Torque limiting devices are adjustable.  Drift control point control was provided to allow coasting to a stop without setting brake at the option of the operator.
4.2.2.2 The existing bridge speed is 0 to 60 fpm with no hook loads.

4.2.2.3 The existing bridge motors consist of four ½ HP induction motors.

4.2.2.4 The existing trolley speed is 0 to 20 fpm with no hook loads.

4.2.2.5 The existing trolley motor consists of one 3 HP induction motor.

4.2.2.6 The existing Polar Crane Main and Auxiliary Hoists are step-less 
variable control where the speed of either hook travel is regulated by feedback from tachometer generators driven from their respective motor shafts.  The control is arranged to limit the lowering speed to 125% of the synchronous speed on any control point with loads up to 125% of rated load.  A stationary load of up to 125% of full load does not lower when the hoist “UP” control is actuated. The control provides smooth acceleration in both directions.  The acceleration rate is automatically controlled and limits the torque to not greater than 200% of full rated load torque.  Acceleration limiting devices are adjustable. Electric braking is done by use of counter-torque or regeneration and smoothly decelerates the load upon reduction of the speed setting of the control unit. 
4.2.2.7 The existing main hoist has a rated load capacity of 20 tons 
(40,000 lbs.).

4.2.2.8 The existing main hoist travels over an existing trolley on the 
bridge. 
4.2.2.9 The existing main hoist speed is 0 to 20 fpm with 20 ton load.

4.2.2.10 The existing main hoist motor consists of one 30 HP motor.

4.2.2.11 The existing auxiliary hoist has a rated load capacity of the 10 
tons (20,000 lbs.).

4.2.2.12 The existing auxiliary hoist is fixed in position on the bridge.
4.2.2.13 The existing auxiliary hoist speed is 0 to 20 fpm with 10 ton load.

4.2.2.14 The existing auxiliary hoist motor consists of one 20 HP motor.
4.2.2.15 Each existing hoist is equipped with two hoisting limit switches, 
one de-energizes the UP circuit of the motor and set the brake, the second switch de-energizes the UP or DOWN circuits.  Arrangement of the limit switches does not interfere with inspection.  They operate under all hoisting conditions and allow sufficient time for stopping.  A maintenance bypass pushbutton (momentary only) is located inside the control cabinet to allow raising the hook beyond the limit geared switch.  Trolley has end of travel limit switches.  Limit switches are heavy duty with double break contacts rated at 600 volts AC.

4.2.2.16 Electric shoe type brakes are provided for all motions except the 
auxiliary hoist, and they are intermittently rated at ½ hour minimum.  The auxiliary and main hoists have dual brakes. Hoist brakes are DC and are prevented from releasing if the motor single phases.  A brake release button (for drift control) is provided for trolley and bridge brake.  Hoist brakes are 200 % of full load motor torque.  Bridge and trolley hoists are rated 50% of full load motor torque. 
4.2.2.17 All existing panels are metal enclosed NEMA Type I with 
gaskets. Control panels are located for easy access from the walkways.  Trolley control panels are mounted for easy access.

4.2.2.18 Existing control is by pendant pushbuttons, or directly from the 
Cabinet, or by a wireless controller.  A transfer switch at the cabinet transfers the control from the cabinet to the pendant.

4.2.2.19 Existing incoming control power to the control cabinets and 
control cable to the pendant is connected by plug and receptacle.

4.2.2.20 Existing control is powered by 110 volts.

4.2.2.21 Each existing controller has its own under-voltage relay and 
isolation switch.

4.2.2.22 A festoon system is used to route control and power cables to the

trolley.  
4.2.2.23 The 480 VAC Polar Crane service power is fed from an existing 
main panel breaker located in the SPF west electric power distribution room rated for 100 amps. This breaker feeds the crane power rails to a 100A disconnect located on the polar crane for the crane and lighting circuits.  The lighting transformer is rated for 7.5 KVA.  
4.3 New Controls Technical Requirements
4.3.1  New Functional Requirements
4.3.1.1 The New Polar Crane Controls shall operate the main hoist, trolley, auxiliary hoist, and bridge independently from two sources, a local pendant near the crane control cabinet and a wireless remote operated controller. 
4.3.1.2 The New Polar Crane Controls shall be operated when the facility 
test chamber is not in operation and at atmospheric pressure conditions with a temperature range of 30°F to 100°F and relative humidity range of 10% to 95%.  

4.3.1.3 The New Polar Crane Controls will not be operated and will be electrically isolated when the facility test chamber is in operation. During test chamber operation, vacuum conditions range from atmospheric pressure to 1x10-7 Torr and temperature conditions range from of 0°F to 150°F.

4.3.1.4 The New Polar Crane Controls, components and cables shall be 
survivable to withstand pressure and temperature cycles  
inside the test chamber within the ranges specified in 4.3.1.3.
4.3.1.5 Any New Polar Crane Control components that cannot functionally survive the pressure and temperature ranges specified in 4.3.1.3 shall be easily removable with use of quick disconnect features. 

4.3.1.6 The Polar Crane and its new Controls service power shall be 480 
VAC 3ø 60 Hz and will share its power with the existing Polar Crane Lighting and receptacle circuits.  

4.3.1.7 The Polar Crane and its new Controls shall be designed fail-safe in 
the event of a power outage.

4.3.1.8 The New Polar Crane Controls for the main and auxiliary hoists 
shall be equipped with control circuits and components to block upward travel of their respective hook blocks beyond maximum lift height and for limiting upward and downward travel. The trolley shall be equipped with end of travel control circuits and components as well. 

4.3.1.9 Special consideration shall be given in the design, interfaces, and 

cable connections of all electrical components so that they can be easily removed from the crane.

4.3.1.10 The New Polar Crane Controls and associated electrical hardware 

shall be protected against electromagnetic interference.

4.3.1.11 The New Polar Crane Controls for the main and auxiliary hoists shall provide the capability for engaging each of the brakes independently during testing to verify that each brake can stop and hold the rated load as required per NASA-STD-8719.9, paragraph 4.3.3.d. 

4.3.2 New Physical Requirements
4.3.2.1 A local pendant at the control cabinet and a remote operated wireless controller shall have the following controls at a minimum:

-Bridge control – Forward/Reverse



-Main hoist control – Up/Down



-Auxiliary hoist control – Up/Down



-Trolley control – Forward/Reverse



-Micro-speed Mode Switches



-Inching Mode Switches



-Emergency stop



-On/Off keyswitch 
-Battery test button and indicator (Wireless Controller Only)

The local pendant will be used as a backup for troubleshooting purposes. It can be equipped with standard detent pushbuttons in lieu of the joystick or lever arm features that are on the radio controller. The local pendant cable length shall be approximately 50 feet so that the operator can reach all areas on the polar crane bridge.
4.3.2.2 A transfer switch shall be installed at the local control cabinet that  
transfers the control from the local cabinet pendant to the wireless remote.
4.3.2.3 A brake release button and circuitry for drift control for trolley and 
bridge brakes shall be installed at the local control cabinet.
4.3.2.4 Control stations shall operate on 150 volts DC, 120 volts AC, or less.  Positive detent pushbuttons or control lever shall be used for speed control.  Controls shall return to the OFF position when the operator relieves pressure.  A RED emergency stop pushbutton shall be provided to operate the mainline contactor and/or main circuit breaker (main breaker preferred).  A positive lockout to the controls shall be provided to ensure safety of maintenance personnel.

4.3.2.5 The stepless control for bridge rotation shall have “micro-speed” and “inching” control features. The bridge speed shall not be load 
sensitive (i.e., the number of speeds and range of speed shall not 
change with load).
4.3.2.6 The stepless control for bridge rotation shall also include a
programmable speed profile that includes a “soft start”, constant speed, and “soft stop” under load to minimize load pendulum swinging.

4.3.2.7 The bridge rotation travel speed shall be variable from 0 to 60 fpm 
with no hook loads.

4.3.2.8 The bridge rotation controls shall interface to the four existing ½
HP bridge motors and assemblies.  Refer to nameplate information.
4.3.2.9 The trolley shall have stepless control with “micro-speed” and “inching” control features.  The trolley speed shall not be load sensitive (i.e., the number of speeds and range of speed shall not change with load).  

4.3.2.10 The stepless control for the trolley shall also include a 
programmable speed profile that includes a “soft start”, constant speed, “soft stop” under load to minimize load pendulum swinging. 
4.3.2.11 The trolley travel speed shall be variable from 0 to 20 feet per 
minute with no hook loads.

4.3.2.12 The trolley crane controls shall interface to the existing 3 HP 
motor and assemblies.  Refer to nameplate information.

4.3.2.13 The auxiliary hoist hook shall have stepless control with “micro-

speed” and “inching” control features.  The auxiliary hoist hook 
speed shall not be load sensitive (i.e., the number of speeds and range of speed shall not change with load). A stationary load of up to 125% of full load does not lower when the auxiliary hoist “UP” control is actuated.

4.3.2.14 The stepless control for the auxiliary hoist shall also include a 

programmable speed profile that includes a “soft start”, constant 

speed, and “soft stop” under load to minimize load vertical bouncing.

4.3.2.15 The auxiliary hoist is fixed in position on the bridge.

4.3.2.16 The auxiliary hoist speed shall be variable from 0 to 20 feet per 
minute with 10 ton hook load. 

4.3.2.17 It is desired to replace the existing auxiliary hoist wound rotor 
motor and feedback instrumentation with a squirrel cage induction motor with encoder/resolver feedback that is compatible with current variable frequency drive technology. If motor replacement is not possible due to the uniqueness of the motor frame or shaft length, the auxiliary hoist motor and frame shall then be removed, the motor frame shall be electroless nickel plated, and the motor shall be rewound to a squirrel cage induction motor configuration to fit within the existing motor frame and outfitted with current technology feedback instrumentation. At reassembly, the new motor bearings shall be lubricated with a high speed vacuum compatible lubricant provided by NASA.   

4.3.2.18 The auxiliary hoist motor horsepower shall be 20 HP.

4.3.2.19 The auxiliary hoist turndown ratio shall be 1000:1 or greater.

4.3.2.20 The existing auxiliary hoist gear box and interface shafts shall be 
used.

4.3.2.21 The new or refurbished auxiliary hoist motor shall interface with 
the existing drum and brake assemblies and gear box.  Replacement coupling parts shall incorporate couplings that meet safety and control requirements.
4.3.2.22 The main hoist hook shall have stepless control with “micro-

speed” and “inching” control features. The main hoist hook speed 
shall not be load sensitive (i.e., the number of speeds and range of 
speed shall not change with load). A stationary load of up to 125% 
of full load does not lower when the main hoist “UP” control is 
actuated.

4.3.2.23 The stepless control for the main hoist shall also include a 

programmable speed profile that includes a “soft start”, constant 

speed, and “soft stop” under load to minimize load vertical bouncing.
4.3.2.24 The main hoist travels over an existing trolley on the bridge.
4.3.2.25  The main hoist speed shall be variable from 0 to 20 feet per minute with 20 ton hook load. 

4.3.2.26 It is desired to replace the existing main hoist wound rotor 

motor and feedback instrumentation with a squirrel cage induction motor with encoder/resolver feedback that is compatible with current variable frequency drive technology. If motor replacement is not possible due to the uniqueness of the motor frame or shaft length, the main hoist motor and frame shall then be removed, the 

frame shall be electroless nickel plated, and the motor shall be rewound to a squirrel cage induction motor configuration to fit within the existing motor frame and outfitted with current technology feedback instrumentation. At reassembly, the new motor bearings shall be lubricated with a high speed vacuum compatible lubricant provided NASA,
4.3.2.27 The main hoist motor horsepower shall be 30 HP.

4.3.2.28 The main hoist turndown ratio shall be 1000:1 or greater.
4.3.2.29 The existing main hoist gear box and interface shafts shall be 
used.

4.3.2.30 The new or refurbished main hoist motor shall interface with the 
existing disk and shoe external brakes and gear box.  Replacement 

coupling parts shall incorporate couplings that meet safety and 

control requirements.  
4.3.2.31 Each hoist shall be equipped with two new hoisting limit
switches. One switch de-energizes the UP circuit of the motor and set the brake and the second switch de-energizes the UP or DOWN circuits.  Arrangement of the limit switches shall not interfere with crane inspection.  They shall operate under all hoisting conditions and allow sufficient time for stopping.  A maintenance bypass pushbutton (momentary only) shall be located inside the control cabinet to allow raising the hook beyond the limit geared switch.  Trolley shall have end of travel limit switches.  Limit switches shall be heavy duty with double break contacts rated at 600 volts AC.

4.3.2.32 Incoming control power to the control cabinets shall be connected
by new plug and receptacle assemblies.

4.3.2.33 Each new hoist controller shall have its own under-voltage 
detection  and isolation switch circuitry.

4.3.2.34 New electrical cables for trolley power and control shall utilize the existing cable festoon system.    

4.3.2.35 New electrical contactors shall be rated for 10 million cycles 
minimum.

4.3.2.36  New motor thermal overload protection devices shall be of the automatically-resetting type.
4.3.2.37 The replacement control cabinets shall be made of unpainted 
aluminum or stainless steel NEMA 12 cabinets with gaskets. A ½” 

diameter vent hole for vacuum protection shall be included in each cabinet.
4.3.2.38 Control cabinets gasket material shall have minimal out-gassing 
properties when subjected to vacuum conditions as described in 
section 4.3.1.3. The gasket material shall also be conductive to 
reduce electromagnetic interference.
4.3.2.39 The replacement control cabinets shall fit within the current 
existing control cabinet volumes and locations for the bridge, 
trolley, auxiliary hoist and main hoist.

4.3.2.40 The number of control cabinet interface connections and cables 
shall be kept to a minimum.
4.3.2.41 New Control and power cable insulations shall have minimal out-
gassing properties, such as Teflon insulation instead of MTW, TFFN, or THHN insulation, when subjected to vacuum conditions as described in section 4.3.1.3. Final selection of cable and conductor insulation shall be approved by NASA during the design phase of the project.
4.3.2.42 New Controls components shall have minimal out-gassing 
properties when subjected to vacuum conditions as described in section 4.3.1.3.
4.3.2.43 New Conduits, fittings, junction boxes, hangars, and associated 
hardware used shall be made of unpainted aluminum or stainless steel.  




4.3.2.44 The new wireless controller antenna mounted on the polar crane 

shall be automatically disconnected from its transceiver and grounded when crane power is manually switched OFF. This shall be accomplished via a relay switch on the radio frequency (RF) antenna circuit whose power is derived from the main power disconnect.  This is used to protect the controller from external electromagnetic interference.  
4.3.2.45 The Polar Crane service power will be derived from the
existing 480 VAC Polar Crane service power rail system.  The power is fed from an existing 100A breaker in the west electric power distribution room.  This power is shared with an existing 7.5 KVA lighting transformer.
4.3.2.46 The Polar Crane power shall have a new main disconnect switch 
to disconnect the crane power supply from the runway conductors located in the crane bridge.
4.4 Optional New Controls Specifications 
Note: These optional New Controls Specifications are potential requirements that may need to be implemented pending NASA direction and should be evaluated and listed as optional line items as part of the estimating and proposal  process.
4.4.1
The New Polar Crane Controls and associated electrical hardware shall have a speed matching mode capability (such as a master-slave proportional drive mode) between the main and auxiliary hoists. The synchronization tolerance for the speed matching feature shall be stated in the proposal (i.e. ±2 %). A description of the proposed speed matching system shall be included with the proposal.

4.4.2
The New Controls shall provide positional feedback to the operator for the bridge and trolley and height feedback for the main and trolley hoists. The positional and height feedback data shall be displayed and integrated as part of the local control cabinet pendant and radio controller. A description of the proposed positional feedback system shall be included with the proposal. 
4.4.3 New main and auxiliary hoist brake systems and components shall be installed according to crane operation and safety requirements and chamber environmental conditions described in 4.3.1.3.
4.4.4 If new motors are to be provided per paragraphs 4.3.2.17 and 4.3.2.26, then the new main and auxiliary hoist motor frames are to be electroless nickel plated in lieu of paint.
4.4.5 The main hoist external disk and drum brakes and related components shall be replaced with new units. 

4.4.6 The auxiliary hoist disk and drum brakes and related components shall be replaced with new units.

4.4.7 The Polar Crane 480 VAC power shall be upgraded to current NEC code crane power installations. 
4.4.8 The New Controls components including cabling, cabinets, connectors, and wireless remote shall be grounded and/or shielded against electromagnetic interference.

4.5 Meetings and Communications Requirements

4.5.1 Project Kick-off Meeting

Within 10 days after award of the contract, the Project Kickoff Meeting shall be scheduled between the Contractor’s Project Team and NASA.  This meeting shall take place within three weeks of Contract Award at the NASA Glenn Research Center, Plum Brook Station.  The reference material listed in Section 3.2 will be transmitted to the Contractor at this meeting (unless previously transmitted). Discussions will review the scope of work, the Health and Safety Plan submission and implementation plan for accomplishment of the work. A draft of the Design, Construction, and Test Schedule shall be submitted by the Contractor to NASA at the Project Kickoff Meeting
4.5.2 Communication

The Contractor shall designate a "Project Manager".  The Project Manager shall be the primary avenue for communication between the Contractor and the COTR.  The Project Manager shall supervise the execution of the work done for this contract.  

The Contractor shall conduct daily site coordination during controls removal and installation with the Plum Brook Operations and Support Group (PBOSG).

The Contractor shall attend weekly construction progress meetings or as scheduled by the Government.  Discussion shall address the construction schedule and progress, material delivery schedules, manpower and equipment, submittals, safety issues, quality management and other topics related to the project.

The Contractor shall inform NASA of any delay in schedule within one business day of knowing of the delay.  This may be done via e-mail, with follow up voice communication to the Buyer and Technical Contact to confirm e-mail delivery.

The Contractor shall coordinate lockout/tagout activities with the SPF staff to ensure that hazardous energy is reduced to zero potential prior to work activity.

4.5.3 Work Acceptance

All tasks are subject to in-process and/or final inspection by NASA and/or the U.S. Government. Work Acceptance shall be completion of all requirements described within this SOW and a final visual inspection of the work site upon Contractor completion by the U.S. Government.

5 Reports, Data, and Deliverables
5.1 The Contractor shall complete all work as specified in Section 4.0 of this document.
5.2 The Contractor shall provide two copies of manuals and (1) electronic copy on CD that include the following information:

5.2.1 Installation information (Drawings, figures, mechanical and electrical specifications)

5.2.2 Operation information

5.2.3 Inspection information

5.2.4 Testing documentation

5.2.5 Lubrication requirements

5.2.6 Maintenance requirements

5.2.7 Equipment list with nameplate data and location

5.2.8 Parts lists

5.2.9 Recommended spare parts lists

5.2.10 New wiring diagrams to reflect the new crane design, including power supply, control, instrumentation, power conduit routing, terminal strip connection diagrams, emergency stop / limits / alarms control diagrams, interconnection diagrams, and grounding. Drawings to be equivalent to existing drawings PF-42065 thru PF-42068, PF-40223 thru PF-40229. 
5.2.11 New mechanical drawings to reflect the new crane hardware, including motors, drive components, brakes, pendants, and mounting hardware. Drawings to be equivalent to existing drawings PF-40230 thru PF-40259, and PF-40783.
5.2.12 Redlines of existing crane drawings where appropriate to properly reflect the new crane installation in the SPF
5.3 Design Submittal Requirements

The Contractor shall produce a design submittal for review and approval by NASA prior to start of the construction phase of the project. The Contractor shall provide one (1) electronic media copy of each design submittal and (5) copies.  These documents shall be transmitted to the NASA COTR at least ten (10) calendar days prior to the scheduled design progress submittal date as established on the latest applicable Design, Construction, and Test Schedule.  If the COTR determines that the submittal is incomplete, it will be returned to the Contractor within seven (7) calendar days after the date the submittal was received, with a cover letter listing the items missing.  The Contractor shall correct the deficiencies and resubmit at the same design progress level until the submittal is accepted.

The submittal will be reviewed by NASA and will be returned with comments and mark-ups to the Contractor.

The design submittal package shall include the following:

a.
Electrical one-line diagrams

b.
Engineering calculations/analysis

c.
Construction, Assembly and Test Schedule

d.
Circuit load requirements, and voltage levels

e.
Equipment layout

f.
Power and control cable plan

g.
Equipment lists and specifications

h.
Catalog cuts of major equipments

i
Drawings to include preliminary layouts of electrical, mechanical and structural plans, sections, elevations, and preliminary fabrication drawings.  (1 full-size and 4 half size stapled sets).

j.
Operations Manuals

m.
Maintenance Manuals
Appendix A

Site-Specific Health and Safety Plan
SITE SPECIFIC HEALTH AND SAFETY PLAN

“SAMPLE ONLY, Template is available online at

(Web Address - http://smad-ext.grc.nasa.gov/gso/manual/chapter_index.shtml).  Chapter 17, Appendix C”

Contractor Name: 


Contract No.: 


Project Name:


Work Location:
Plum Brook Station, Bldg 1411, Space Power Facility, Shop and Assembly Highbay
Task Number: 
 

Projected Job Start Date:





Time: 

Projected Job Finish Date:  




   
Time: 

PREPARED BY:


Phone:


DATE SUBMITTED: 

*COTR REVIEW:  





DATE REVIEWED:

Signature: _____________________



Date:____________

*Complete COTR Review Required Prior To Glenn Safety Office and Environmental Review

Glenn Safety Office Review:

Glenn Environmental Office Review:

Date Received:



Date Received:                                 

Reviewed:




Reviewed:

______________________________
__________________________________

Glenn Safety Office Official/Date

Glenn Environmental Office Official/Date  



EMERGENCY DIAL 419-621-3222 (CELL PHONE)

EMERGENCY DIAL 911  (NASA PHONE)

SITE SPECIFIC HEALTH AND SAFETY PLAN
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INTRODUCTION:  The purpose of this HASP is to set forth, in an orderly and logical fashion, appropriate health and safety procedures to be followed during onsite construction activities at the Glenn Research Center. During the performance of the task, this HASP identifies potential hazards which [Company Name] personnel and any sub contractors may be exposed to. [Company Name] personnel, and any sub contractors shall not participate in the performance of this task without having read this plan in its entirety. This plan has been developed to be as complete as possible; however, should conditions dictate revisions or additions to this plan, amendments shall be drafted, added, and distributed to all persons involved with this plan. This plan works in concert with the [Company Name] Corporate "Safety and Health Plan", the Glenn Research Center Safety Manual, OSHA standards CFR 1926, Environmental Protection Agency regulations, National Fire Protection Association Codes, and any other applicable codes stated in the NASA contract. It shall be the prime contractor's responsibility to ensure that all of its Contractors comply with the provisions set forth in this plan.

STATEMENT OF COMPANY’S SAFETY GOALS AND OBJECTIVES:

DESCRIPTION OF WORK:

COMPANY’S SAFETY PERFORMANCE: Describe Company’s actual performance and accident experience for the past 5 years in performing jobs similar in size and scope to this current proposed work. (Copy of 300 Log will suffice)

EMPLOYEE AWARENESS OF SAFETY: Describe methods used to foster or promote employee awareness of health and safety matters (e.g., safety meetings, incentives, etc.

SITE SPECIFIC HEALTH AND SAFETY PLAN
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SITE COMPLIANCE:  Provide general management plan for scoping and managing the HASP including the names and assigned responsibilities of persons that ensure HASP compliance at the work site:

Position & Responsibilities

Field Superintendent:



Safety Coordinator:




Other:





Other:





POTENTIAL HAZARDS*: (Identify those hazards that relate to the work activity)

___ Chemicals or Flammables
___Scaffolding
___Traffic Control

___ Spills or Leaks
____Ladders
____Barricading

___ Hazardous Energy (LO/TO)
___Demolition
___Cranes /Aerial

___ Eye, face, or Head Hazards (PPE)
___Power Tools
___Falls (Heights > 6')

___ Respiratory Hazards
___ Excavation
___Radiation (Contact Gayle Reed @3173)

___ General Maintenance Checkout
____Noise
___Biological

___ Sanitation


___Egress
___Road Blockage


___ Utility Service Interruption (Area Clearance Required)

___ Interruption of any Safety System Operation (Area Clearance Required)

___ Hot Work (Permit Required)

___ Confined Space Entry (Permit Required)

___ Special Hazards - ACM, LCM, Cadmium, Mercury  

___ Other __________________________________________________________

SITE SPECIFIC HEALTH AND SAFETY PLAN
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EMERGENCY CONTACTS

Emergency Responder Location and Phone: 

Fire:

NASA PBS Dispatch 
Building 7233      911 (internal) or 419-621-3222 (cell)

Police:

NASA PBS Security 
Building 7233      911 (internal) or 419-621-3222 (cell)

Ambulance:
NASA PBS Dispatch 
Building 7233      911 (internal) or 419-621-3222 (cell)

Hospital:
Firelands Regional Medical Center 1101 Decatur St., Sandusky   419-557-7455



Directions to Hospital:  MAIN GATE TO TAYLOR; LEFT FROM TAYLOR TO CLARK ROAD AND THEN RIGHT (NORTH) ON COLUMBUS AVE.; NORTH ON COLUMBUS AVE. TO PERKINS AVE.; LEFT ON PERKINS AVE. (WEST) TO HAYES AVE.; NORTH ON HAYES AVE. TO DECATUR STREET; LEFT ON DECATUR STREET; FIRELANDS REGIONAL MEDICAL CENTER IS ON THE LEFT.

Additional Emergency Phone Contacts:

Chemtrec






7-1-800-424-9300

TSCA Hotline






7-1-800-424-9065









7-1-202-544-1404

ATSDR



      

Days
7-1-404-329-2888








Night
7-1-404-566-7777

AT&F (Explosives)





7-1-800-424-9555

National Response Center




7-1-800-424-8802

Pesticide Information Service




7-1-800-845-7633

EPA Emergency Response Team



7-1-201-321-6660

RCRA Hotline






7-1-800-424-9346

CMA Chemical Referral Center


    
7-1-800-262-8200

National Poison Control Center
        


7-1-800-942-5969

U.S. DOT





            7-1-202-366-0656




Name


Phone Number




Contractor's Contact:








Name


Phone Number

NASA 's Technical Representative:







Name


Phone Number

NASA COTR:





 

NASA NON-EMERGENCY CONTACTS

NON-EMERGENCY:

NASA PBS Dispatch
419-621-3226 or 419-621-3221

PLUM BROOK STATION SAFETY OFFICE:

Amy Bower 


419-621-3233

PLUM BROOK STATION ENVIRONMENTAL OFFICE:

Bob Lallier 


419-621-3234
              

HELP LINE: 


7-1-216-433-8848

SITE SPECIFIC HEALTH AND SAFETY PLAN
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COMPETENT PERSON: Identify the qualified and/or certified person(s) responsible for oversight of a particular hazardous operation. The Competent Person is required to conduct daily, documented site inspections.

Competent Person(s)

CONTRACTOR(S)

SAFETY PLAN ACKNOWLEDGMENT:  I hereby acknowledge that I have read, understand and accept the conditions outlined in this Health and Safety Plan (HASP) and I agree to perform work on this task in accordance with this plan, safe work practices, and OSHA regulations. 

(List all Contractors working on this activity)

Company Name(s)

SITE SPECIFIC HEALTH AND SAFETY PLAN 
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WORK ACTIVITY:            

POTENTIAL HAZARD(S): 


PROPOSED CONTROLS:  Work practices, personal protective equipment, training, and /or emergency procedures that will be used to ensure the safety of workers, and on-site personnel, against the hazards identified above. 

Appendix B - Drawings
Polar Crane Drawings  
     PF-42065 through PF-42068

     PF-40223 through PF-40229

     PF-40230 through PF-40259

     PF-40783
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