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1. WBS ID  1.2.4      Total cost for this WBS: $1,110,838  

 

 

2. WBS Name Computing and Control System - Off-ice 

 

3. Estimated by Andrew Laundrie, Paul Wisniewski, & Terry Benson (University of Wisconsin) 

 

4. WBS Dictionary Description 

Includes development and verification of new drill control system software and hardware, network, sensors, 
e-stop, network and e-stop cabling and connectors, motor drives, and the Drill Control Center. 

5. Assumptions and Related Documents 

The estimates described in this document rely on the following assumptions, which are consistent with the 
Project’s “Key Assumptions” document” (1) and the “Cost Estimating Plan” (2). 

• The cost estimate technique classifications (A-L) follow the US Government Accountability Office 
(GAO) best practices. These are summarized in the Project’s Key Assumptions document (1). The 
techniques are: A=Analogy; C=Engineering build-up; D=Expert opinion; E=Extrapolation from 
actuals; F=Parametric; L=Learning Curves. 

• Contingency codes are assigned to each item: C1—C8. These reflect the estimated uncertainty in the 
estimate. The meanings of the contingency codes and the percentage of contingency in each case are 
described in the Key Assumptions document (1).  
 

6. Scope 
 
 
The scope of this BOE covers the following L4 areas for PY5-8: 
 
 

1.2.4.1 Architecture Evaluate EHWD system and define IceCube Upgrade 
Drill requirements, system design. 

1.2.4.2 Control System Hardware Motor controllers and readouts, sensors, network 
controllers, indoor cables (sensor and network). 

1.2.4.3 Control System Software Motor controllers and readouts, data acquisition, 
system operator functions. 

1.2.4.4 Motor Drives Define functional and electrical requirements, specify 
and procure drives, programming and testing. 



 

Last revision:  10 May 2022 2 

Basis of Estimate                                    

1.2.4.5 E-Stop System Evaluate EHWD system and define IceCube Upgrade 
Drill requirements, system design and testing. 

1.2.4.6 Drill Control Center Computing system and electrical improvements. 
1.2.4.7 Outdoor Cables Assess existing cabling, design and procure, testing. 
1.2.4.8 Controls Subsystems (PY5-

PY8) 
Includes control system design, procurement, assembly, 
and testing for MHPs, PHS & WT2, TOS & Reels, 
Drillheads, DCC, WT1, Fuel Day Tank, GenSets, HPP, 
and ARA Rodwell System in Project Years 5 through 
8. 

 

7. Equipment, Materials, Supplies, Travel 

1.2.4 only contains equipment procurements, which are capitalized as part of the larger global control system.  
There is no M&S and no travel in 1.2.4. 
 

7.1. Equipment 
 The Computing & Controls Systems materials are given in the tables below.  
 
1.2.4.2 - 1.2.4.7 
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1.2.4.8.1-1.2.4.8.2 

 
1.2.4.8.3 
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1.2.4.8.4-1.2.4.8.7 
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Total equipment cost is $226,306.  74% of the total equipment cost is based on engineering buildup from 
quotes or catalog pricing. 
 

7.2. Materials & Supplies 
No M&S included in this WBS 
 

7.3. Travel 
No travel included in this WBS 
 

8. Labor 

8.1. Labor Estimate 
Labor includes design, specification, procurement, assembly/test, and shipping preparation.  Labor is heavy in 
PY5 at 3.3 FTEs, then tapers off in PY6/7/8 (0.95/0.52/0.03 FTE respectively) - note that assumed FTE in 
PY6/7/8 is prorated for off-season work only, e.g. (8/12)(1800hr/yr) = 1200 hr/yr. Expertise is primarily 
electrical engineering and electrical technician. 
The labor is broken out for each task in the tables below.  All labor estimates are based on expert opinion. 
 

8.2. Summary of Labor Resources  
 
1.2.4.1-1.2.4.2 
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1.2.4.3.4-1.2.4.3.5 

 
1.2.4.3.9 



 

Last revision:  10 May 2022 7 

Basis of Estimate                                    

 
 
1.2.4.3.10 
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1.2.4.3.11-1.2.4.3.16 
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1.2.4.4-1.2.4.7 

 
1.2.4.8.1 
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1.2.4.8.2 
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1.2.4.8.3.1 

 
1.2.4.8.3.2-1.2.4.8.3.9 
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1.2.4.8.3.10 
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1.2.4.8.4-1.2.4.8.6 

 
1.2.4.8.7 
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1.2.4.8.8 
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9. References 

[Ref-1]  1. IceCube Upgrade Project. Key Assumptions for the IceCube Upgrade Project.  

[Ref-2]  2. —. Cost Estimating Plan.  
 
 

Revision History 

 
Date Revised by Summary of changes 

2022-03-04 Barb Birrittella Initialized document 

2022-04-09 Terry Benson Updated tables 
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