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1.
Project Identification
1.1.
OFEO Project No:

1483803
1.2.
Project Title & Location:

CTA



FLWO, Mt Hopkins, AZ

1.3.
Estimated Construction Cost:
TBD
1.4.
Design Manager:

Marc Tartaro
1.5.
Project Manager:

Steven Groh
1.6.
Date Prepared:

April 12, 2014

Date(s) Revised:

May 6, 2014
2.
Background and Description
2.1
Background

The SC-MRI prototype telescope will be constructed on the concrete foundation previously used for the first Veritas telescope.  This construction will require electrical and logistics infrastructure from SAO FLWO, CTA and contractors.  

2.2
Location of SC-MRI Prototype

Figure 1 shows a layout of the SC-MRI prototype telescope located on the existing concrete pad.  The current plan is for the telescope to be parked pointing north during the day at an elevation of 60 degrees or -15 degrees.  The prototype is located very close to an existing fence and the secondary/camera/arms will hit the fence while being rotated in azimuth unless they are elevated above the fence.  The telescope control system needs to account for this and insure that when the telescope is rotated out of the park position that it always has sufficient height to clear the fence to the south.  

The existing Workshop/Storage trailer, Chiller structure, UPS Shed and possible Electronics shed need to be located not to  interfere with the operation of the telescope.

2.3.
Trailers

The prototype will utilize at least existing two trailers; the existing Work Shop/Storage trailer located in the lower yard to the east of the prototype foundation and the Central trailer located up the hill to the north of the prototype foundation, and possibly a third  new trailer, the Electronics shed.  In addition, the UPS shed (a simple 10’ x 10’ home garden shed like the ones commonly found at Home Depot, See http://www.homedepot.com/p/Handy-Home-Products-Princeton-10-ft-x-10-ft-Wood-Storage-Shed-18250-1/100350323?N=p6) will be located immediately next to the Chiller structure and associated electronics.
2.4.
Power and Equipment Requirements  

Power must be provided at three locations: inside the positioner tower; at the shed next to the positioner, and at the North Trailer

The North Trailer will house the following systems and associated power requirements:

•
Computers (4) circuits of 120V-20 Amps 

1.
Camera Server

2.
DAQ Computer (Harvester / Quicklook)

3.
Control Computer 
4.
Alignment System Control Computer

•
A 19” rack holding several computers: camera server, DAQ, alignment control (at least) and a switch for local network connections provided by SAO FLWO
•
Air conditionerprovided by SAO FLWO
•
A wall mounted cable rackprovided by SAO FLWO
•
Wall rail mounts for PLCs for camera, telescope control, and other safety monitoring systems, interlocks, etc.provided by SAO FLWO
Power/Cables/Equipment in the positioner tower: Contractor has to run this power described below into cutoff switches inside the tower.  This will be done before the tower is in place – the power will be routed through the concrete pad and terminated at terminal boxes on top of the concrete
•
380-480 Volts 3-phase-to-phase 17.6kW peak drive power and 4kW nominal operating power for the positioner drive.

•
Stewart Platform (SP) power to the primary 220V-60A to a cutoff switch inside the tower.  From this cutoff switch power will be run using a 4 wire 4AWG (1.26” diameter) SO cable to the power supply located on the back of the primary

•
SP power to the secondary 220V-30A to a cutoff switch inside the tower.  From this cutoff switch power will be run using a 4wire 6AWG (1.09” diameter) SO cable to the power supply located on the back of the secondary.

•
Three lines of 208VAC-30A have to be routed through the positioner tower and out to the camera.  (6AWG 4 wires SO cable – 1.09” diameter)

•
Two lines of 120VAC-15A have to be routed through the positioner tower and out to the camera. (12AWG SO 3wires – 0.60” diameter)

•
4 x 10 Gig Ethernet (data) and 2 x 1 Gig Ethernet (command) routed through the positioner tower and to the camera (allowing for spares and potential need for additional cables at the camera – for example, temporary connection of a laptop for diagnosing some camera hardware system)..

•
12 SFP (single mode) optical fiber pairs for trigger

•
Braid for safety ground

•
Two ¾” diameters flex tubing into the center of the positioner tower and routed to the camera for cooling.

•
1 GB Ethernet to positioner PLC 

•
No equipment for the camera or mirror control system will be located in the positioner tower.  Only cables will be routed through the tower/head and then onto the OSS.

Power and cables that must be fed into the Shed next to Positioner: The contractor will run this power into the shed and terminate at a box for all the power described below
•
Chiller requiring 208VAC- 30A 
•
Air conditioner – 120VAC-20A 
•
ATCA crate – 120VAC-20A 
•
12 SFP optical fiber pairs for trigger routed into positioner 
•
Two general use 120VAC-15A circuits (
•
1GBps general purpose Ethernet 
•
Small work table with computer 
•
UPS (>6.5kW capacity) requiring 220VAC-30A (see http://www.newark.com/tripp-lite/su10krt3-1x/ups-240v-10000va-7000w/dp/72R6461) 
2.5.
Cables Trace through Positioner provided by SAO FLWO

There are several cables that have to be routed through the rotating positioner head and to the camera and other equipment on the OSS.  These cables are:

•
4 wire 4AWG (1.26” diameter) SO cable (McMaster Carr Part # 7081K28) 



– quantity 1 – for primary SP

•
4wire 6AWG (1.09” diameter) SO cable (McMaster Carr Part #7081K25) 


– quantity 4 – 1 for secondary SP and three for camera

•
12AWG SO 3wires – 0.60” diameter (McMaster Carr Part # 7081K24) 


– quantity 2 for the camera

•
Ethernet cables – 5mm diameter – quantity 6 to camera

•
Optical fiber – 4mm diameter – quantity 12 to camera

•
Flexible cooling hose – ¾” diameter – quantity 2 to camera

•
Grounding braid or wire – 1AWG – ¾” diameter – quantity 1

2.6.
Cable Routing

Cables and chilled water lines will also have to be run at the site.  The size and number of cables from the Central Trailer to the Electronics shed and from the shed to the Positioner need to be identified.
3.
Summary Scope of Design Assist (D/A) Contractor Tasks
3.1.
The Design Assist (D/A) Contractor shall perform all existing conditions surveys and installation services. The D/A Contractor shall make any site visits, attend required meetings and utilize the services of other professional consultants as required to execute specific parts of the Work described herein.

3.2.
All terms and conditions of the Special Conditions for Architect/Engineer Services, dated October 3, 2011, the Codes Standards and Guidelines, dated February 15, 2012, and the Smithsonian Facilities Design Standards, January, 2012 shall remain in full force and effect unless herein modified.

3.3.
The Design Assist Contractor shall provide all services, labor and materials to provide the following foundation modifications for the CTA Telescope. 
1. Modify existing SAO FLWO foundation:  
a. Radial #6 rebar secured in existing concrete using HlLTI HVA Capsule Adhesive Anchortng System. HIT-RE500 Epoxy Adhesive. 7/8" Diameter hole drilled 8" deep into existing concrete.

b. Use Grade 60 rebar. Use standard hook detalls

c. Any imported engineering fills shall have the following gradation by weight:

i. 100% passing 150mm sieve

ii. 70-100% passing 75mm sieve 
iii. 50-100% passing #4 sieve 

iv. Plasticity index 15 max

d. Slab base course shall have compaction to 95% and: 

i. 100% passing 38mm sieve

ii. 45-90% passing #4 sieve

iii. no more than 12% passing #200 sieve

e. Concrete shall be ready mixed conforming with ASTM C-94 and attain a minimum strngth of 4000 psi after 28 days. 


3.4
Construction of the foundations and piers shall be completed by August 1, 2014.

3.5
Reference documents:

a. Calculations on the SC-MRI Telescope Date:1/9/2014 (Calculations on the SC -MRI Telescope-ver-4.pdf)
b. SAO FLWO Prototype T3 and T4 One Line Diagram, Schedues, Details, Electrical E508 Date: 3/22/2008 (Basecamp Site Plan E508 concept.pdf)
c. SAO FLWO Prototype T3 and T4 Electrical Site Plan E106 Date: 3/22/2008 (Basecamp Site Plan E106.pdf)

d. CTA-10-7-1-SAO FLWO Foundation Date:1/9/2014 (CTA-10-7-1-SAO FLWO Foundation.dwg and pdf)

e. CTA-10-7-1-SAO FLWO Foundation comments 2014 05 05 (CTA-10-7-1-SAO FLWO Foundationcomments 2014 05 05.pdf)

f. SAO FLWO Layout – ver 2 (SAO FLWO Layout – ver 2.pdf)

g. SAO FLWO Prototype FDN Plan Foundation Plan Structural Details S01 Date 1/10/2003 (02260s1.pdf and dwg) 
h. SAO FLWO Prototype FDN Plan Foundation Plan Structural Details S01 comments Date 1/10/2003 (02260s1 comments.pdf) 
i. SAO FLWO Prototype FDN Plan Foundation Plan Structural Details S01 Date 1/10/2003 (02260s2.pdf and dwg)
j. SAO FLWO CTA Site Riser Diagram 2014 05 05 (SAO FLWO CTA Site Riser Diagram 2014 05 05.pdf and ppt) 
k. xformer_label.JPG

Note:Tthere are two potential problems. first, the larger diameter of the foundation comes very close to the existing grounding loop; a new grounding loop may need to be installed. (information about the ground is needed for a priced option.  Also does the new rebar need to be grounded?) second, because of the slope of the asphalt there will be a step between the top of the foundation and the asphalt, (the new outer foundation may need to step down to accommodate the grade on the lower side of the exuisting foundation and the site will need to be graded and an area of new asphalt installed)
4.
Phases of Work 
Specifically, the Design Assist effort includes, but is not limited to, the following:

4.1.
Codes, Standards and Guidelines Verification:  As a first task the Design Assist (D/A) Contractor shall review the list in the Codes, Standards and Guidelines document referenced in paragraph 3.2 and annotate the date/version of all non-SI documents listed therein. This annotated list shall then be submitted to the COTR for review and approval.
4.2.
Field Survey and Existing Conditions Drawings:  The D/A Contractor shall conduct field surveys to determine all information necessary to develop a complete set of existing condition drawings. These drawings shall show all conditions existing at the site for architectural, civil, and electrical systems related to the work.  Additional information is also available on site at the Base Camp Administration Building archives.
4.3
Schematic Design:  The D/A Contractor shall prepare documents to illustrate the general scope of the project and the relationship between project components and shall consist of drawings, cut sheets, calculations as required and other supporting documentation based on the programmatic requirements along with a narrative report that addresses the major conditions and system issues.
4.4. Installation Services: D/A Contractor shall provide and install the approved Schematic Design.
5.
Other Project Requirements

5.1.
Confidentiality of Data:  All information related to this project or to any Smithsonian Institution Facility made available to or developed by the Design Assist (D/A) Contractor including: site plans, building plans, sections, details, specifications, calculations, security systems information and other data gathered from existing conditions surveys or from Smithsonian Institution records shall remain the exclusive property of the Smithsonian and must be kept strictly confidential. Dissemination of these materials to persons other then the consultants who are part of the Architect/Engineer project team is strictly prohibited. The D/A Contractor shall report any requests for this or any similar information made by individuals or organizations that are not members of the project team promptly to the COTR. Requests will be reviewed by the COTR on a case-by-case basis and may be referred to the Office of the General Counsel for determination. The COTR will convey determinations to the D/A Contractor in writing. The D/A Contractor must anticipate any perceived need to share information with sub-contractors/consultants in sufficient time to avoid project delays. Failure to do so will not be considered a valid reason for an extension of the completion time.

5.2
Sustainability:  The Smithsonian is committed to the preservation of our environment and considers sustainable design an integral part of basic A/E services.  Due to the limited nature of this project, it is not a candidate for LEED certification.  However, the A/E shall incorporate sustainable design principles in the selection of all new equipment, materials, and finishes required on this project to the greatest extent possible.  

6.
Schedule of Submissions

6.1.
The work on this project shall be completed in accordance with the following schedule:

	Submission/Phase/Activity
	Duration

	Existing Conditions Survey
	1 week

	Schematic Design (concurrent with Survey)
	3 weeks

	SI Review
	2 weeks

	Demolition Activity (start at conclusion Survey)
	2 weeks

	Installation Activity 
	4 weeks

	Installation Report with Record (As Built) Drawings and Documents
	2 weeks

	SI Review
	1 weeks

	TOTAL Contract Time
	11 weeks


6.2.
Upon Notice-to-Proceed, submit a bar chart schedule of the design effort in accordance with the submission schedule above. Include milestone dates for submissions and important meetings.

7.
Deliverables

7.1
For all submissions, the D/A Contractor shall deliver, by courier, the SD410 review documents complete with the SD410 Transmittal to all reviewers. Prior to the first submission, the COTR shall provide, to the D/A Contractor, the list of SD410 reviewers with delivery addresses and quantities located in (3) Mt. Hopkins, AA; (1) Cambridge, MA; (4) Washington, DC).
7.2
Provide the following deliverables in accordance with the project schedule:  
Existing Conditions (Survey) / Schematic Design Drawings

For review:

· Twelve (12) sets of half-size sets of bond prints of prints of drawings for distribution;

· Twelve (12) bound double-sided sets of specifications, cut sheets and supporting documents for distribution.

· Electronic files for all documents (PDF and native formats).

Record (As Built) and Project Close Out Documents

Final Submission:
· One (1) unbound single-sided original set of all documents and suitable for reproduction and without punched pages;

· One (1) set of full-size mylar (archival) originals of all drawings;

· Twelve (12) sets of half-size sets of bond prints of prints of drawings for distribution;

· Twelve (12) bound double-sided sets of specifications, cut sheets and supporting documents for distribution.
· Electronic files for all documents (PDF and native formats). All electrical, structural, and civil calculations and equipment cut sheets shall be compiled into a single PDF file.
7.3.
Electronic Deliverables:  In addition to the requirements in the Special Conditions for Architect/Engineer Services, provide electronic deliverables in the following formats for each submission. The current versions shall be determined by the COTR.
Specifications:
Microsoft Word

Spreadsheets:
Microsoft Excel

Reports and Presentations:
Microsoft Word, Microsoft PowerPoint, Adobe PDF
Photographs:
JPEG

Laboratory Data:
Microsoft Excel

Schedules:
Microsoft Project

Cost Estimates:
Success Estimator or approved equal, Adobe PDF

Construction Drawings:
AutoCAD [2013] and Adobe PDF files for each sheet
END OF SCOPE OF WORK
Office of Engineering Design & Construction
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