	
Cryogenics AIP

   BASIS of ESTIMATE FORM (BoE)
	Document Number: 
Beams-doc-

Date of Estimate:  1/14/13

Prepared by:  Arkadiy Klebaner



	WBS Number:  1.04.04
WBS Name:  Refrigerator System
Control Account (number and name):  

	Costing Method:
___ Existing P.O.                                              _X_ Prior Experience (source: NML, MTA)
___ Catalog Listing / Vendor Quote                 ___ Expert Opinion
___ Budgetary Estimate                                    ___ Pre-conceptual Design
_X_ Engineering Experience                             ___ Other (description: )


	External Supporting Documents:  None



[bookmark: _GoBack]Refrigerator System involves design, engineering and mechanical tasks associated with removal and refurbishing of the Tevatron satellite refrigerators and their installation in the Muon Campus refrigerator room. 


System Engineering Labor/M&S:   Estimate was determined using previous experience.
	Activity UID
	Description
	Resource ID

	Base Est.

	Cont. 
(%)
	Base Est. + Cont.


	1442
	Refrig Syst U-tubes Alter
 as needed
	Mechanical Tech
	80
	25%
	100

	1442
	Refrig Syst U-tubes Alter
 as needed
	M&S
	$20,000
	25%
	$25,000

	1443
	Refrig Syst U-tubes Refurbish mechanical 
parts
	Mechanical Tech
	80
	25%
	100

	1443
	Refrig Syst U-tubes Refurbish mechanical 
parts
	M&S
	$5,000
	25%
	$6,250

	1444
	Refrig Syst U-tubes Refurbish electrical
parts
	Mechanical Tech
	40
	25%
	50

	1444
	Refrig Syst U-tubes Refurbish electrical
parts
	M&S
	$5,000
	25%
	$6,250

	2467
	Refrig Syst U-tubes 
Drafting
	Mechanical Drafter
	80
	25%
	100

	1266
	Refrig Syst - Leak Certify
Heat Exchangers
	Mechanical Tech
	240
	25%
	300

	1603
	Refrig Syst – Clean tube
Side of heat exchanger
With Micro Clean
	Mechanical Tech
	160
	25%
	200

	1267
	Refrig Syst – Recondition
Heat exchanger valving
	Mechanical Tech
	120
	25%
	150

	1267
	Refrig Syst – Recondition
Heat exchanger valving
	M&S
	$60,000
	25%
	$75,000

	1268
	Refrig Syst – Removal 
of Heat Exchanger
	Mechanical Tech
	40
	25%
	50

	1269
	Refrig Syst – Disconnect Heat Exchanger from Fridge Building
	Mechanical Tech
	160
	25%
	200

	1638
	Refrig Syst – Install Heat
Exchangers
	
	
	25%
	

	2477
	Refrig Syst – Pressure 
test
	Mechanical Tech
	40
	25%
	50

	2478
	Refrig Syst – Connect 
U-tubes
	Mechanical Tech
	40
	25%
	50

	2481
	Refrig Syst – Connect instrumentation
	Mechanical Tech
	104
	25%
	130

	2553
	Prep Req & Process PO 
for Fridge Bldg Instrumentation
	Mechanical Tech
	40
	25%
	50

	1889
	Receive Fridge Bldg Instrumentation
	M&S
	$5,000
	25%
	$6,250

	2556
	Prep Req & Process PO 
for Fridge Bldg Dryer Package
	Mechanical Tech
	40
	25%
	50

	1890
	Receive Fridge Bldg
Dryer Package
	M&S
	$10,000
	25%
	$12,500

	1891
	Fridge Bldg Install Instrument Air Syst in Refrigerator Room Run
	Mechanical Tech
	160
	25%
	200

	1891
	Fridge Bldg Install Instrument Air Syst in Refrigerator Room Run
	M&S
	$30,000
	25%
	$37,500

	2558
	Prep Req & Process PO for Fridge Bldg Compressor
	Mechanical Tech
	40
	25
	50

	1893
	Receive Fridge Bldg Compressor
	M&S
	$50,000
	25%
	50

	2560
	Prep Req & Process PO 
for Refrig Syst Engines Instrumentation
	Mechanical Tech
	40
	25%
	50

	2515
	Receive Refrig Syst Engines Instrumentation
	M&S
	$10,000
	25
	$12,500

	2562
	Prep Req & Process PO for Refrig Syst Wet Engine Controls
	Mechanical Tech
	40
	25
	50

	2516
	Receive Refrig Syst Wet Engine Controls
	M&S
	$40,000
	25%
	$50,000

	2564
	Prep Req & Process PO 
for Refrig Syst Dry 
Engine Controls
	Mechanical Tech
	40
	25
	50

	2517
	Receive Refrig Syst Dry Engine Controls
	M&S
	$25,000
	25%
	$31,250

	1422
	Refrig Syst Engines Rebuild Instrumentation
	Electrical Tech
	80
	25%
	100

	1423
	Refrig Syst Rebuild Wet Engine Controls
	Electrical Tech
	80
	25%
	100

	1424
	Refrig Syst Rebuild Dry Engine Controls
	Electrical Tech
	80
	25%
	100

	1417
	Refrig Syst Remove Engines & Ship back to Shop
	Mechanical Tech
	40
	25
	50

	1393
	Refrig Syst Rebuild 2” Engine to be Wet Engine
	Mechanical Tech
	120
	25
	150

	1393
	Refrig Syst Rebuild 2” Engine to be Wet Engine
	M&S
	$5,000
	25
	$6,250

	1412
	Refrig Syst Rebuild 3” 
Wet Engine to be a 3” 
Dry Engine
	Mechanical Tech
	120
	25
	150

	1412
	Refrig Syst Rebuild 3” 
Wet Engine to be a 3” 
Dry Engine
	M&S
	$5,000
	25
	$6,250

	1375
	Refrig Syst Reinstall Engines
	Mechanical Tech
	40
	25
	50

	1230
	Refrigerator Building Piping
	Mechanical Task Manager
	600
	25
	750

	1171
	Refrig Syst Heat  Exchanger 1 Painting
	Mechanical Task Manager
	16
	25
	20

	1171
	Refrig Syst Heat  Exchanger 1 Painting
	M&S
	$7,500
	25
	$9,375

	1170
	Refrig Syst Heat  Exchanger 2 Painting
	Mechanical Task Manager
	16
	25
	20

	1170
	Refrig Syst Heat  Exchanger 2 Painting
	M&S
	$7,500
	25
	$9,375

	1169
	Refrig Syst Heat  Exchanger 3 Painting
	Mechanical Task Manager
	16
	25
	20

	1169
	Refrig Syst Heat  Exchanger 3 Painting
	M&S
	$7,500
	25
	$9,375

	2519
	Refrig Syst Heat  Exchanger 4 Painting
	Mechanical Task Manager
	16
	25
	20

	2519
	Refrig Syst Heat  Exchanger 4 Painting
	M&S
	$7,500
	25
	$9,375

	1179
	Refrig Syst Remove 
Valve Box 1
	Mechanical Task Manager
	8
	25
	10

	1179
	Refrig Syst Remove 
Valve Box 1
	M&S
	$10,000
	25
	$12,500

	1178
	Refrig Syst Remove 
Valve Box 2
	Mechanical Task Manager
	8
	25
	10

	1178
	Refrig Syst Remove 
Valve Box 2
	M&S
	$10,000
	25
	$12,500

	1177
	Refrig Syst Remove 
Valve Box 3
	Mechanical Task Manager
	8
	25
	10

	1177
	Refrig Syst Remove 
Valve Box 3
	M&S
	$10,000
	25
	$12,500

	1180
	Refrig Syst Remove 
AP10 Bayonet Can
	Mechanical Task Manager
	8
	25
	10

	1180
	Refrig Syst Remove 
AP10 Bayonet Can
	M&S
	$10,000
	25
	$12,500

	1180
	Refrig Syst Remove 
AP30 Bayonet Can
	Mechanical Task Manager
	8
	25
	10

	1180
	Refrig Syst Remove 
AP30 Bayonet Can
	M&S
	$10,000
	25
	$12,500

	1176
	Refrig Syst Remove 
Heat Exchanger 1
	Mechanical Task Manager
	8
	25
	10

	1176
	Refrig Syst Remove 
Heat Exchanger 1
	M&S
	$10,000
	25
	$12,500

	1175
	Refrig Syst Remove 
Heat Exchanger 2
	Mechanical Task Manager
	8
	25
	10

	1175
	Refrig Syst Remove 
Heat Exchanger 2
	M&S
	$10,000
	25
	$12,500

	1174
	Refrig Syst Remove 
Heat Exchanger 3
	Mechanical Task Manager
	8
	25
	10

	1174
	Refrig Syst Remove 
Heat Exchanger 3
	M&S
	$10,000
	25
	$12,500

	2487
	Refrig Syst Remove 
Heat Exchanger 4
	Mechanical Task Manager
	8
	25
	10

	2487
	Refrig Syst Remove 
Heat Exchanger 4
	M&S
	$10,000
	25
	$12,500

	2518
	Refrig Syst Remove 
Valve Box 4
	Mechanical Task Manager
	8
	25
	10

	2518
	Refrig Syst Remove 
Valve Box 4
	M&S
	$7,500
	25
	$9,375

	1143
	Refrig Syst Connect 
Power to Air Compressor
	Mechanical Task Manager
	16
	25
	20

	1143
	Refrig Syst Connect 
Power to Air Compressor
	M&S
	$10,000
	25
	$12,500

	1144
	Refrig Syst Run Network Cables
	Mechanical Task Manager
	16
	25
	20

	1144
	Refrig Syst Run Network Cables
	M&S
	$10,000
	25
	$12,500

	1145
	Refrig Syst Install Wireways
	Mechanical Task Manager
	16
	25
	20

	1145
	Refrig Syst Install Wireways
	M&S
	$10,000
	25
	$12,500

	1146
	Refrig Syst Run 
Instrument Cables
	Mechanical Task Manager
	40
	25
	50

	1146
	Refrig Syst Run 
Instrument Cables
	M&S
	$10,000
	25
	$12,500

	1147
	Refrig Syst Run 
Power to ODH Equipment
	Mechanical Task Manager
	24
	25
	32

	1147
	Refrig Syst Run 
Power to ODH Equipment
	M&S
	$5,000
	25
	$6,250

	1148
	Refrig Syst Run 
Power to DCS
	Mechanical Task Manager
	16
	25
	20

	1148
	Refrig Syst Run 
Power to DCS
	M&S
	$20,000
	25
	$25,000

	1149
	Refrig Syst Run 
Power to Wet Engines
	Mechanical Task Manager
	16
	25
	20

	1149
	Refrig Syst Run 
Power to Wet Engines
	M&S
	$30,000
	25
	$37,500

	1150
	Refrig Syst Run 
Power to Dry Engines
	Mechanical Task Manager
	16
	25
	20

	1150
	Refrig Syst Run 
Power to Dry Engines
	M&S
	$30,000
	25
	$37,500

	1183
	Refrig Syst Mount & Connect Instrumentation
	Electrical Tech
	640
	25
	800

	1184
	Refrig Syst Rebuild Arc Cells
	Electrical Tech
	80
	25
	100

	1184
	Refrig Syst Rebuild Arc Cells
	M&S
	$5,000
	25
	$6,250

	1185
	Refrig Syst Rebuild Instrumentation
	Electrical Tech
	160
	25
	200

	1185
	Refrig Syst Rebuild Instrumentation
	M&S
	$10,000
	25
	$12,500

	1550
	Refrig Syst Install DCS
	Electrical Tech
	600
	25
	750

	2520
	Refrig Syst Process Procurement for DCS
	Electrical Engineer
	16
	25
	20

	2521
	Refrig Syst First Award 
for DCS
	M&S
	$159,000
	25
	$198,750

	2522
	Refrig Syst Second 
Award for DCS
	M&S
	$36,000
	25
	$45,000

	2492
	Refrig Syst Mu2e Valve Boxes Design
	Mechanical Drafter
	160
	25
	200

	2491
	Refrig Syst Mu2e Valve Boxes Fabrication
	M&S
	$25,000
	25
	$31,250

	2490
	Refrig Syst Mu2e Valve Boxes Installation
	M&S
	$10,000
	25
	$12,500


	2496
	Refrig Syst g-2 Interface Design
	Mechanical Drafter
	160
	25
	200

	2495
	Refrig Syst g-2 Interface Fabrication
	M&S
	$30,000
	25
	$37,500

	2494
	Refrig Syst g-2 Interface Installation
	Cryo Tech
	160
	25
	200

	2494
	Refrig Syst g-2 Interface Installation
	M&S
	$10,000
	25
	$12,500

	960
	Drafting – Refrigerator Building Layout & Piping
	Mechanical Drafter
	160
	25
	200

	2107
	Refrig Syst Controls Interface Control Documents
	Electrical Engineer
	80
	25
	100

	2108
	Refrig Syst Controls Procurement Specifications
	Electrical Engineer
	80
	25
	100

	1084
	Refrig Syst Controls Technical Specifications
	Electrical Engineer
	320
	25
	400

	2103
	Refrig Syst Controls Functional Specification
	Electrical Engineer
	80
	25
	100

	2095
	Refrig Syst Mechanical Interface Control Documents
	Cryo Engineer
	80
	25
	100

	2096
	Refrig Syst Mechanical Procurement Specifications
	Cryo Engineer
	80
	25
	100

	2101
	Refrig Syst Mechanical Technical Specifications
	Cryo Engineer
	160
	25
	200

	2102
	Refrig Syst Mechanical Functional Specifications
	Cryo Engineer
	80
	25
	100

	2073
	Refrig Syst Electrical Interface Control Documents
	Electrical Engineer
	80
	25
	100

	2074
	Refrig Syst Electrical Procurement Specifications
	Electrical Engineer
	80
	25
	100

	2075
	Refrig Syst Electrical Technical Specifications
	Electrical Engineer
	160
	25
	200

	2076
	Refrig Syst Electrical Functional Specification
	
	
	
	


(labor estimates assume 85% efficiency)


Additional Background Information: 
None
