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Cost Schedule Control Systems

Brief History

LIGO Project

Description of Cost Schedule Control System

o All subsystems tied to Work Breakdown Structure
o Integrated Project Schedule (lPS) - Maintained in

OpenPlan
r Budget Baseline - COBRA

" Timephased based on IPS

" Budget allocated to Measurement Milestones

o Eamed Value - COBRA

" Based on time-phased budget established for completed work

o Actual Costs - Data imported electronicatly from Caltech
GeneralLedger

o Cost Estimate - maintained in COBRA
(9/94 data was SUCCESS database)
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Definition of WBS Levels
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Organization

3

Sanders

1.1.1.',I .1 In-nouse Engrneenng and Worl(

LIGO Project Responsibility Assignment Matrix

| , l Facrrrues uotes/Dlapler 159,6bu
1.1.'l 5A5 Vacuum Equipment J. Worden 42,2'10
1.1.2 585 Beam Tubes L. Jones 48.653
1.1 .3 5C5 Beam Tube Enclosures F. Asiri 19,687
'1.'1.4 5D5 Facility Design and Construction F. Asiri 49,100
'1.2 Detector Systems Whitcomb/Shoemaker 50,945
'1.2.1 5E5 Interferometer Desigr/Fabrication Whitcomb/Shoemaker 34,137
1.2.2 5J5 CDS R. Bork 12,292
1.2.3 5K5 Physics Monitoring TBD 2,952
1.2.4 5L5 Support Equipment TBD 1 ,564
1.3 5M5 Research and Development Whitcomb/Shoemaker 23,490
1.3.1 Lab Operaiions Whitcomb/Shoemaker 6,880
1 .3.2 R & D Tasks Whitcomb/Shoemaker 16,610
1.4 5N5 Project Office G. Sanders 22,791
1.4.1 ProjectManagement G. Sanders 11,142
'l.4.2 Support Services G. Sanders 848
1.4.3 System Integration A. L.zTarini 4,613
1.4.4. Administration B. Moore 6,188
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LIGO Monthly Cost Schedule Reporting Process

o Performance data collected 1st day of month
(Direct interface between Project Controls and Group/Task Leaders)

o Financial repofts received - 10th day
(Floppy disk provided for entering data directly into COBRA)

o Performance reports prepared and distributed - 15th
day
(Project Controls)

o Project Controls Meeting dedicated to Cost Schedule
Review - 20th day
(Status presented by responsible Group and Task Leaders)

o lssue Monthly, Quafterly, Annual Reports - 25th day
(Project Controls)

LfGO Project 7 tco€sooc*mp
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Rebaseline - Purpose and Approach
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lntegrated Project Schedule (lPS)

LIGO Proiec't

NSF Reporting Milestones (Hanford, WA)



NSF Reporting Milestones (Livingston, LA)

NSF Reporting Milestones (Detector)



Project Control Systems - Overview

o lntroduction

o Rebaselining

o Integrated Project Schedule

r Budget Baseline
o Change and Contingency

o Actual Costs, Commitments, Funding

o Cost Schedule Status Report

o Conclusions

LIGO Project

New LIGO Construction Budget Baseline

Approach
o Existing budget was spread to new lntegrated Project Schedule

(tPS)

o All increases (and decreases) to budget were submitted to and
reviewed by Change Control Board (CCB)

o Allbudget was assigned to the new milestones for performance
measurement

Result

Total Budget-at-
Com pletion (escalated)

W
Contingency W

WProject Total Cost
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New LIGO Construction Budget Baseline

Budget Baseline Changes (Apr 95 - Feb 96)
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Budget Baseline Changes by WBS
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Budget Baseline (Labor, Travel, Materials)

th.n Yor $ (Milbns)

0 5 10 15 20 25 30 35 .O .15 50

111va@q4r
1.1, BarnT|.bo

1.1.3 BlEEbsG

1.1.4 6d Feliss

1:.1 hstsqEtr
122 Ontrr/D&b Syr.

12.3 Fysbd Bn iD,r

1e4S{portE+Ip

1.3.1 t*qd!tua
'1.32 R&DTsk!

1.4.1 BlirtOfE
I 42 SlFo.l ServiE

l.4.3EsimBErgl

l44CffEopcali$

90.0

E0.0

70.0
60.0

50.0
,10.0

30.0
20.o

':.0

LIGO Proiect

10



Budget Baseline (Labor by Category)
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Seotember 1994 Cost Estimate $42,816,000
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LIGO Contingency Log (1995)

LIGO Project ltGo€sw{+

LIGO Contingency Log (1996)
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Contingency Vs. Percent Complete
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Costs and Commitments (End of February 1996)
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Cost Schedule Status Report

Cost Schedule Status Report

Cost Schedule Status Report prepared monthly
lcdtF€r rv{/E l@€cr r.4/.o l*,orr n.!*
I lL I !tJ.xs-*'rE- lilr(e / o^r.

| .rrrr.r.o 6!1 4
| .or$rr.o |Mr.!o
lrql

r'rffi | b,B r.r lc*u.l rlr 66o-tl I o-rt

.I. I... Is,Itual
r5... I
1016 |

rol
t4 l|-: l.rtil Irst|,o.r l

.".r. I.4!r I
rqz I.rroo I
ee.. I.,4 |
.:'.1 |

Explanation of data on Cost Schedule Status Report (CSSR)

BCWS (Budgeted Cost of Work Scheduled) W
BCWP (Budget Cost of Work Performed) W
ACWP (Actual Cost of Work Performed) ffi
Schedule Variance (BCWP-BCWS) W
Cost Variance (BCWP-ACWP) iffi
BAC (Budget at Completion) W

ffiEAC (Estimate at Completion)

At Completion Variance (BAC-EAC) ,W
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COBRA Performance Measurement Report

Performance Reports are used intemally to review status at all levels

Avdo-a v. F-iao-u-n-- v- Aetu)t
lrer. Fro.r., h.. . 5 6.i t-tFr. Idr - rd

i !t.t!. e.. :s|@

Performance Status Relative to the Total Baseline
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September 1994 Construction Cost Estimate

Cost ----Easis
Estimate

1. t FacilIres

1.2 Detector

1.3 R&D

1.4 Projed Office

Subtotal

Escalation

Contingency

Project Target Cost

$ 14E.0 M ---------FY=l-!tg:r5

45.0 M

22.7 M

20.6 M

$ 235.7 M

13.5 M

42.8M

$ 292.r M

FY 1994 $

FY 1994 $

FY 1994 $

FY 1994 $

Then Year $

Then Year $
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February 1996 Construction Cost Estimate
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Conclusions
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Current LIGO Staffing
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