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1.0 INTRODUCTION

The Federal Railroad Administration of the United States Department of

Jg_¥_Iransportation has contracted with the Teledyne Ryan Aeronautical Company for the

..deéiég, fabrication, test, delivery and installation of a Locomotive and Train
Handling Evaluator (LATHE), TRA has teamed with Dynamics Sciences, Incorporated
as its major subcontractor for this effort, TRA will also issue additional sub-
contracts for many of the subsystems and components as well as consultation
services during the life of this contract.

The Evaluator ﬁill be a research tool for providing data on the per-
formance of engine crews during éimulated train operation. As a research tool,
the Evaluator will have extensive capabilities for collecting data and recording
it for evaluation.

This Project Plan displays the interrelationships of the activities

to be performed under this contract through Task Network Charts and a Master

Work Schedule (Section 3). These documents highlight critical events which are
discussed in Section 4.

This is followed by Section 5 on management and reporting procedures.
This Program Management section describes our organizations, how costs are con-

trolled and the mechanisms of our technical management.

Section 6 is included to demonstrate through examples of actual pro-
ject documentation, our understanding of the tasks, and some of the methodology
used to accomplish these functions.

In order to provide a stand-alone document which can be a convenient

reference for the project, considerable effort has been given to extract summary
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information regarding the Program for inclusion into the Appendix. A pro-

cedure for the expedious development and control of drawings is also enclosed

in the Appendix.
This volume is followed by Volume II: Quality Assurance Plan and Volume

ITI: Documentation Plan.

1.1 APPLICABLE DOCUMENTS

The documents applicable to this Project Plan are listed below:
A Contract: DOT-FR-9142

22 Sales Order: 15651

243 Contract Statement of Work dated 7 September 1979

244 Contract Specification dated 7 September 1979

24 D.S.I. Statement of Work dated 7 November 1979
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SCOPE
This Project Plan, the enclosed Quality Assurance Plans (Volume II),
and the Documentation Plan (Volume III) are submitted in accordance
with the Contract Statement of Work under Contract DOT-FR-9142. A1l
subject matter required by paragraph 2,2 of the S.0.W. has been covered

thoroughly.

As required in the S.0.W., this Project Plan will be maintained. As
is clear from the Task Network Charts, considerably greater detail is
shown over the early months of the program. As better information

becomes available, greater detail will be incorpored in these charts.

We expect to work to this Plan and to achieve the cost and calendar

objectives.
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3.0

WORK SCHEDULE

The accompanying pages of this section contain a series of work flow

networks for each of the Evaluator Subsystems plus a Master Work

Schedule which provides an overview of significant program events and

critical milestones.

k

Work Flow Networks

The Work Flow Networks present the sequence of task events in
each WBS element as well as illustrate the interrelationship
of each task to all other tasks in the Evaluator project. The
work to be completed during each task period is identified
above the corresponding task line. Completion of the task is
indicated by the terminating bubble. The planned time span
allowed for each task, in weeks, is shown to the left of the

task completion bubble.

Critical tasks are indicated on the Work Flow Network by the
addition of an inverted solid triangle figure within the task
completion bubble. Section 4.0 includes a brief paragraph
containing amplifying information related to each critical
task. A key number, shown ahove or below the task completion
bubble of each critical task, relates the critical task to the

accompanying paragraph.

Critical paths, which include a sequencial series of critical
tasks, are indicated by a heavy dashed line of the Work Flow

Network.



3.2

3.3

Master Work Schedule

The Master Work Schedu]elpresentsIkeyvprogram events related

to calendar schedule.. The initial heéding summarizes the

“major program mi]estones.‘aSucceedinguheadings present a

summary work schedule for each WBS element. A1l critical
milestones are shown in each WBS section together with the key
number in parenthesis which relates the critical milestone to
the discussion paragraph presented in Section 4. The Master
Work Schedule is intended to provide a convenient means of

relating critical milestones to calendar date.

The final heading on the Master Work Schedu]é presents other
significant milestones including documentation and report sub-
mittal dates.

Task Progress Reporting

Program progress reporting will be related to the Work Flow
Networks and the Master Work Schedule to support the maintenance
of these charts to reflect currenf project status. Completed
progress may then be related to cost expenditures on a per WBS

basis}to establish budget progress.

Both the Work Flow Networks and the Master Work Schedule are
intended as woFking documents. The Work Flow Network is pre-
sented in much greater detail in the early program phases than
in later phases. As greater detail becomes available, the Work
Flow Networks will be updated, as required, to support ongoing
project management. visibility. Also, the critical/non-critical
status of events may change as the project advances. The Master

Work Schedule will be updated to reflect the current status of

the project.
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4.0

CRITICAL TASKS & SEQUENCES

The Task Networks enclosed in the previous section identify a number

of "critical" events, as well as several "zero slack" paths; one of

which is identified as The Critical Path.

4.1

Critical Events

A number of events are identified as "critical". These events
include FRA approvals of data, PDRs, CDRs, interface definitions,

procurement releases and vendor deliveries.

The events are numbered with a reference number. These events
are flagged by the salid triangle symbol and its reference

number.

These numbers are listed sequentially below, and describe the

event briefly.

Highlighting of these events directs our attention to them and

causes us to develop tentative back-up for work-around plans.



100

110

120

130

140

~150

151

152

155

This event is the approval of the specific sound recordings to

be simulated by the sound system.

This event is identified as critical due to the anticipated
long lead time of the computer components to be used in the

sound synthesizer system.

This event is the final selection of the four operational

Advanced Display formats to be delivered with the Evaluator.

This event is approval of the Acceptance Test Procedure for

the Advanced Display System.

This event is the approval of the Acceptance Test Procedure

for the Sound Synthesizer.

This event is the identification of all hardware item
to be purchased from EMD which require extensive modifi-
cation. The event includes the release of the Purchase

Order for these items.

This event marks the date after which EMD drawings of the

Cab are available at TRA.

This event is the establishment of the preliminary sound

system inputs from DSI.

This event is the FRA approval of the Cab and Motion Base
PDR.



157

158

159

160

161

163

164

165

200

201

This event is receipt of the EMD hardware purchased in

event 150.

This event is the completion of the drawings for the Circuit
Breaker, Train Override, Switch/Fuse for the panels.
This event is release of the P.0. for the event 158 panels.

This event is the delivery of the event 158 panels.

This event is the checkout of the event 158 panels.

Cab and Motion Base CDR. Procurement specifications,
drawings, schematics complete. Fabrication and Assembly

underway.
This event is the start of the SD40-2 Cab Integration.

Cab and Motion Base Design Freeze. FRA approval of final

design package presented at CDR.

This event is the completion of the SD40-2 assembly and

integration.

This event is the completion of a study conducted to

establish the physical boundaries.

This event is the completion of the P.0. for the Motion

Base System.



203

210

212

300

310

320
321
322

330

332

Final Selection of Motion Base Vendor dates finalized;

price and delivery confirmed, PR cut, submitted for FRA

approval.

This event is receipt of the Motion Base System.

Computer driven test of Motion Base with Cab attached.

This Critical Decision Date marks the selection of the railroad

territory to be filmed for the initial Experiment Territory.

This document defines the site preparation task required prior

to commencement of the filming task. Following FRA approval.

These events mark the final design trade-off tests and analysis
review for the optical aspects of the forward view visual
system. . The review of these items will be the visual system
PDR and will determine the design parameters for the Experiment
Territory System as well as components of the Visual System and

the Logic Controller software.

Visual Path determination. Basic parameter needed by
TRA/DSI. Determines screen size, placement; defines
projector and mirror requirements. Data going into this
activity includes motion base travel, lTocomotive motion,

and window sizes.

Screen PDR. Visual Path determined; preliminary layouts

generated, analyses completed, vendor data verified.



333

335

336

340

© 360

400

401

402

- Aspherical Mirror- (1ight relay). The mirror is to be

Screen Deliveries. These procurement~%tems can become
critical problems and.are therefore flaged. The front
(curved)iscréen fs a particular risk procurement and will
be monitored regularly. Additionally, tests will be
conducted during the procurement to determine the best

pointing and seaming procedures.

Proof of 1ight path design using mirror and 100° screen.

Screen CDR. Drawing completed, mockup finished, fabrication

and assembly underway.

_ delivered to TRA during the 11th month (ARO). This is

required in order to ensure proper mounting, vibration

isolation, and screen testing.

Screen- Package Design Freeze. - FRA approval of final design
package presented at CDR. - '

?

' Experimenter/Operator Console PDR. Requirements defined;

pre1fminary Human Factors and other Studies complete;

Preliminary: Design accomplished. Mockup available for

inspection.

Console Interface Data to DSI. This dates requirement

critical to software requirements definition phase.

Experimenter/Operator Console CDR. Drawings, Schematics,

Wire Tists complete,.fabrication and assembly under-way.



403

500
501
502
503,504

510 .

520

530
540

550

551

560

- Experimenter/Operator Console Design Freeze. Approval

by FRA of final désign package presented at CDR.

These freeze dates are the points. in time when the data base

which describes the locomotive and car properties to be simulated

~ are fixed for purposes of determining the de]ivered'representa-

-tion of these elements in the Evaluator.

This event is the approval of the Acceptance Test Procedure
that will be used to demonstrate compliance of the vehicle

dynamic model with the performance data check cases.

_‘ThiS event marks the completion of the motion test cases which

'willvbe used to demonstrate the motion system.

This event is the approvdl of the Acceptance Test Procedure

for the motion system performance.

-~ This event is the selection of the locomotive cab and instru-

ments to be simulated.

This event marks the date on which the total train performance
data package will be frozen. The simulated train will be

tested to this data package.

A\ -

This freeze date fixes‘the performance data base which will be

 used to demonstrate the simulation of Tongitudinal car action.

This event is the apprpva] of the Acteptance Test Procedures

for locomotive cab system, -



570 ©. These events mark the approval of the Acceptance Test Procedures
590 ' which -will be used to demonstrate the performance of the entire

Tongitudinal train.

600 This event marks‘the definition of data I/0 requirements.
601 This évent marks completion . of system integration tasks.
700 _ Thié event is the approval of the Acceptance Test Procedure

for the Experiment Development System. This system must be
available to support the post-production of the Experiment -

Territory'Fi1m and data record.

710 This event is the approval of the computer complex hardware
used‘in the Experihent Development System. The‘computér

| complex is expected to be a long lead time procurement item. -

720 This event marks'the delivery of the compﬁter hardware for

the Experiment Development System.

730 - " Experiment Developmerit Console PDR. Preliminary layout

drawings and electrical requirements will be presented..

740 Experiment Development Interface reqhirements.. DSI/TRA-

-joint effort to défine computer/console interfaces. -

745 . Experiment Development Console CDR. Assembly drawing -
complete, cable and interconnect drawihgs complete.

Fabrication and assembly begun.



746

750

800

810

920

922

1101 -

1104

1106

2-13-80

Experiment Development Console Design Freeze. FRA approva1

of final design package presented at CDR.

DSI Hardware Delivery. The sound synthesizer and the

computer equipment are to be delivered to TRA for inte-

gration.

This event is the completion of the system requirements

definition for the Experiment Territory Systen. -

This event s the approval of the Acceptance Test Procedure
for the Experiment Territory System. The Experiment
Territory System is required to support the territory film

making.

Marks the completion of the total system integration. All

sub-systems operating together in all modes.

Successful operation of all A.T,P.s at TRA temporary

féci]ity. Marks the final phase of the operation at TRA.

This event is the FRA approval of the support equipment

PDR. Preliminary Layout complete.

Support Equipment CDR. Assembly Drawings complete

equipment lists, design proof ca]cu]ations completed.

Support Equipment Design Freeze. FRA approval of final

design package presented at CDR.



2-13-80

1130 Successful installation at final site. Ready to begin
ATPs. |
1133 - Marks the successful completions of final ATPs, Equip-

ment turned over to FRA.



4.2

Critical Sequences

Several "zero slack" sequences of events have been identified

as a result of the development of the Work Flow (Task) Net-

works.

They are marked with a heavy dashed line, and are

discussed in turn below.

4.2.1

§.2,2

CAB Instrument Path

Because most of the active instruments to be placed in
thé SD40-2 cab must be modified for data bus inter-
face, and because of the quoted procurement cycle from

EMD, no slack is provided in this path.

The situation may be alleviated by one of several

approaches.

The procurement cycle itself may be expedited, as

EMD has indicated that a 6 months delivery is conser-
vative. Secondly, some recovery can be effected by
adding staff members for the design effort. Thirdly,
there are several good vendors who specialize in
modifying instruments for simulators, so that a high

probability of quick turnaround is expected.

Where choice exists, the most cost effective action will

be chosen.

Motion Base Path

This path shows zero slack because of the inordinate

delivery guarantees now being offered by all motion base

vendors.



4.2.2

4.2.3
’

4.2.4

Motion Base Path (Continued)

‘This sequence 1is being alleviated through the early

placement of a pdrchase order to the vendor. This
required an early evaluation of the motion base
requirements, and will require expeditious approval

by FRA of the purchasé.

A secondary consideration is that if the motion base
de]iVery slips, staff wi]i be diverted‘to cab integration
activities so that when the motion base is-delivered,

the whole staff can be devoted to it.

Logic Controller Software Path

This is a zero slack path because a rather difficult
analysis and trade off study must proteed the design

development for the math mode] programming.

~ Two approaches for éxpediting these functions have been

suggested. The first is to build a much simplified
model for the pquose of early integration efforts; the
second is to place extra staff bn the task. Again, the

most cost effective solution will be chosen.

Territory Film Péth'

This path has been identified-as Ihg_crftica] path.

The reason this sequence presents a problem is that

. .
several parameters of the camera system must be deter-

mined in series e.g. the film format, field of view,

etc., only then can the camera be specified.



4.2.4

Territory Film Path (Continued)

A possible method to expedite thig development mfght
be to develop the camera control system in parallel
with the camera selection. This would require a
retrofit of the camera on the mount. Additional staff

could hasten the development, but at extra expense.
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5.0

PROGRAM MANAGEMENT

5.1

5.2

5.3

Content and Organization of this Se;tion

This section of the Project Plan is re]ated to Sections 3.0 and

4.0 in terms of how the program is to be managed to achieve those

+ tasks outlined within budget and on schedule. Therefore, the

initial part of this section relates the manpower and cost plans
necessary to complete the network tasks and to the method of re-
porting progress. Subsequent sections address the methodology

of achieving technical concurrence from the FRA through the formal
design reviews, and the program organization and planning of how
the organization interfaces, both at TRA and DSI.

Tracking and Control

A11 tracking and control of the program are coordinated with the
task network and milestone schedule. The manpower and cost plans

are generated to coincide with the structure of the network charts

which are oriented to CES elements. This insures reporting at the

level required by contract.

Manpower and Cost Plans

The cost plans provided herein depict manpower required to accom-
plish each task within the CES reporting element on a calendar
month basis and the costs related in termé of dollars for those
corollary manhoufs in addition to material and Other Direct Costs
(obc). Again this is provided on a monthly basis per each CES
reporting element. Both of these plans are further broken down
from the combined TRA and DSI program CES elements into the in-
dividual company's efforts., This provides management of both
companies and the FRA with the visibility to assess program

problems and to take necessary corrective actions.



5.3.1

8,3.2

Manpower Plan - Both TRA and DSI had expected to

manage the program in accordance with the manpower plan
provided in the negotiated cost proposal. TRA's cost
proposal described a functional management approach,
however, because of the close TRA/DSI program admini-
stration and technical coordination demands, and the need

for rapid and precise cost, schedule, and performance

. control, TRA has formed a single unit projectized

management organization. A small and efficient project
staff along with assigned ehgineers, procurement, manu-
facturing control, etc. personnel are colocated in a
dedicated work area. TRA has reviewed the economies of
the projectized approach and incorporated these economies
along with negotiated descoped items into the mahpower
plan enclosed in this section. Further, this plan re-
flects tasks performed early-on after the effective
contract date that resulted in additional DSI expenditures
and lTower TRA expenditures to the post negotiation plan,
including budget recovery to the manpower plan.

Cost Plan - The cost plan is a dollar expenditure plan
related to the manpower plan and includes other costs as
previously stated. The cost plan is stated in dollars
and is the original cost proposal (less negotiations)
baseline. Revisions from that plan are shown as the

scheduled expenditures and take into consideration the
under expenditures by TRA in manpower and over expendi-

tures by DSI to date, revised material expenditures



5.4

5.3.2

Cost Plan (Continued)

coordinated to the network and master work schedules,
and rate changes commensurate with calendar expendi-

tures of manpower.

" Note: The rationale as to TRA's and DSI's variance

to the negotiated plan along with a description of both
companies' approach and schedule to recover to the
plan has been included as amendment dated 30 November 1979

to the 15 November Monthly Progress Report.

Monthly Progress Réport

The combined TRA/DSI Program Monthly Progress Reports will be

submitted on the 15th of each month following the previous month's

end. The Monthly Progress Reports will summarize highlights of

monthly technical effort on the overall work being performed under

the Contract, comparing the actual schedule, cost performance,

and manhours of each CES Element with the Project Plan, Master

Work Schedule, the Cost Plan, and the Manhours Plan. The Progress

Report will contain a brief narrative describing:

a)

b)
c)

d)

current versus planned status, as well as projections for
meeting major objectives and milestones,

significant accomplishments for the reporting period,
technical, cost or schedule problems and a recommended
corrective action plan (includes dates),

detailed description of the work planned for the next

three months,



The following PEDD printout for the period 10 September through '

25 November 1979 is presented in an interim format as stipulated in the TRA

LATHE Monthly Progress Report for the period 28 September through 2 November 1979,

The following is provided to assist in understand1ng the data as presented on

-the printout:
(1)
(2)
(3)

(a)

(5)
(6)

WBS/TSO # relates to the WBS'or CES item and TSO # is a PEbD
file nember/computer program address.

Package Description is the WBS/CES item title. ‘
Package Number is a sequentfa1 number which will vary dependent

on the number of specific tasks within a WBS element by perfpr—

ming organization.

Perform1ng 0rgan1zat1on Code - is a number representing a:

part1cu1ar organ1zat1on (1 e. 86 = mechanical design,

87 = electrical des1gn- etc ). For the interim PEDD, TRA is

represented by Perform1ng 0rgan1zat1on 90 and DSI by 95.

‘ Department Code is either TRA or DSI.

Responsibility Code (RESP) is utilized to identify Planned,Scheduled

and Actual Manhours as follows:

01 = TRA Planned Manhours

02 = TRA Scheduled Manhours

03 = TRA Expended Actual Manhours
'04 = DSI Planned Manhours

05 = DSI Scheduled Manhours

06 = DSI Expended‘Actual Manhours

The printout permits comparing.Planned or Scheduled vs. Actual Manhour

Expenditures by:

a) WBS TRA
b) WBS DSI
c) Total TRA

d) Total DSI
e) Total Program



Year 197¢

Page 1

Note: TRA Resp 0l=Scheduled; 02=Actuals

0007

0013

5.0
0014
6.0
0015

6.0
0016

Pkg Perf Package Description
No. Org Dept Resp

Cab/Alt Cab Structure S/S
000 90 TRA 01 Labor

Cab/Alt Cab Structure S/S

000 90 TRA 02 Labor
Sound System

000 95 DSI 03 Labor
Sound System

000 95 DSI 04 Labor
Motion Subsystem

000 90 TRA 01 Labor
Motion Subsystem

000 90 TRA 02 Labor
Visual Subsystem

000 90 TRA 01 Labor
Visual Subsystem

000 90 TRA 02 Labor
Visual Subsystem

000 95 DSI 03 Labor
Visual Subsystem

000 95 DSI 04 Labor

Experimental/Operator Console
000 90 TRA 01 Labor

Experimental/Operator Console
000 90 TRA 02 Labor

Logic Controller S/S
000 95 DSI 03 Labor
Logic Controller S/S
000 95 DSI 04 Labor-
Data Controller S/S
000 95 DSI 03 Labor
Data Controller S/S

000 95 DSI 04 Labor

Program Eleme

Feb

LATHE Program

Detail Data (Actuals Thru. 12/14/79)

Run 12/20/79 (11:00)

Mar

Apr

Jul

Jun

May

Oct

Aug

Sep

554

554

46

46

30

30

77

77

333

333

2510

2511

952

952

Nov

475

467

64

32

96

72

348

301

1160

1274

286

323

Dec

458

130

50

136

64

24

40

190

66

930

204

230

160

DSI Resp 03=Scheduled; 04=Actuals

Sub
Total

114
32
278
182
30
54
77
217
871
700
4660
3989
1468

1435

2ar 1979

Page 1

Accum
Hours

278

182

30

54

77

127

871

700

4600

3989

1468

1435



Year 1979

Page 2

Note: TRA Resp 0l=Scheduled; 02=Actuals

Pkg Perf Package Description
No. Org Dept Resp

Experiment Development $/S
000 90 TRA 01 Labor

Experiment Development S/S
000 90 TRA 02 Labor

Experiment Development S/S
000 95 DSI 03 Labor

Experiment Development S/S
000 95 DSI 04 Labor

Experiment Territory Dev. S/S
000 95 . DSIL ;@3 Labor

Experiment Development S/S
000 95 DST D4 Labor

Total Eval Sys Integ & Instl
000 90 TRA 01 Labor

Total Eval Sys Integ & Instl
000 90 TRA 02 Labor

Total Eval Sys Integ & Instl
000 95 DSI 03 Labor

Total Eval Sys Integ & Instl
000 95 DSI 04 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 01 . Labor

Other Loco. Eval Progr Efforts
000 90 TRA 02 Labor

Other Loco.
000 95

Eval Progr Efforts
DSI 03 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 04 Labor

Program Eleme... Jetail Data

LATHE Program

Ruh 12/20/79 (11:00)
Mar Apr May

Feb

Jun

(Actuals Thrus.l12/14/79)

Jul

DSI Resp 03=Scheduled; 04=Actuals
Sub
Aug Sep Oct Nov Dec Total
40 40
40 24 64
624 320 250 1194
624 368 95 1087
160 184 145 489
160 192 100 452
188 407 260 855
188 398 161 747
645 742 557 400 2344
645 742 548 396 2331
808 424 340 1572
768 536 240 1544

~-ar 1979

Page 2

Accum
Hours

64
1194
1087

489
452
855

747

2344
2331
1572

1544



Year 1979 Program Element Detail Data (Actuals Thru. 12/14/79) Year 1979

Page 3 »
Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 3
WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Hours
01 645 1933 1883 1444 5905 5905
02 645:1833 1785 865 5228 5228
03 5131 2438 1945 9514 9514
04 5092 2725 839 8656 8656
01 + 03 645 7064 4321 3389 15419 15419

02 + 04 645 7025 4510 1704 13884 13884



Year 198. ! Program Elem¢ Detail Data (Actuals Thru. 12/14/79) ear 1980

Page 1

Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 1
WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Hours
340 Cab/Alt Cab Structure S/S 579 788 1024 1583 976 1113 1506 772 747 846 604 340 10878 12365
0001 000 90 TRA 01 Labor

1.0 Cab/Alt Cab Structure S/S 1151
0002 000 90 TRA 02 Labor

1.0 Sound System 240 320 280 240 240 240 200 160 160 323 128 128 2459 2573

0003 000 95 DSI 03 Labor

La0) Sound System 32
0004 000 95 DSI 04 Labor

2.0 Motion Subsystem 193 125 85 XT3 131 122 129 81 91 110 227 317 1724 2002

0005 000 90 TRA 01 Labor

2.0 Motion Subsystem 182
0006 000 90 TRA 02 Labor '

3:0 Visual Subsystem 212 226 251 265 290 354 413 238 118 110 83 41 2601 2631
0007 000 90 TRA 01 Labor

el Visual Subsystem 54
0008 000 90 TRA 02 Labor

31,0 Visual Subsystem 840 840 1280 575 515 575 535 574 495 520 520 520 7849 7926
0009 000 95 DST. 03 Labor

340 Visual Subsystem 117
0010 000 95 DSI 04 Labor

4.0 Experimental/Operator Console 325 300 250 288 186 384 314, 466 400 417 394 407 4128 4999
0011 : 000 90 TRA 01 Labor

4.0 Experimental/Operator Console . 700
0012 000 90 TRA 02 Labor )

5wil Logic Controller S/S 1200 1600 1800 1250 1249 1256 1423 1383 1390 1544 1371 1419 16885 21485
0013 000 95 DSI 03 Labor

5.0 Logic Controller S/S 3989
0014 000 95 DSI 04 Labor

6.0 Data Controller S/S 360 400 440 745 706 682 696 656 655 340 280 280 6240 7708
0015 000 95 DSI 03 Labor

6.0 Data Controller S/S 1435

0016 000 95 DSI 04 Labor



Year 198(

Page 2

Note:

7.0
0020

8.0
0021
8.0
0022
9.0
0023
9.0
0024
9.0
0025
9.0
0026
&0
0027

11.0
0028

120
0029

11.0
0030

TRA Resp 0l=Scheduled; 02=Actuals

Pkg Perf Package Description
No. Org Dept Resp

Experiment Development S/S
000 90 TRA 01 Labor

Experiment Development S/S
000 90 TRA 02 Labor

Experiment Development S/S
000 95 - DST 03 Labor

Experiment Development S/S
000 95 DSI 04 Labor

Experiment Territory Dev. S/S
000 95 DSI 03 Labor

Experiment Territory Dev. S/S
000 95 DSI 04 Labor

Total Eval Sys Integ & Instl
000 90 TRA 01 Labor

Total Eval Sys Integ & Instl
000 90 TRA 02 Labor

Total Eval Sys Integ & Instl
000 .95 DST 03 Labor

Total Eval Sys Integ & Instl
000 95 DSI 04 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 01 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 02 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 03 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 04 Labor

Program Eleme

o M e
57 49
180 140
140 130
554 516
479 '402
420 400

detail Data

LATHE Program

Run 12/20/79 (11:00)

Mar

il

100

130

416

402

380

Apr

106

254

333

539

718

500

May

137

253

333

526

574

500

Jun

24

253

334

614

593

500

(Actuals Thru. 12/14/79)

DSI Resp 03=Scheduled; 04=Actuals

oy
109 107
254 253
333 333
891 960
686 601
500 500

e
151 194
283 174
254 L33
952 923
610 778
500 525

Nov

70

373

173

365

470

525

Sub

Dec Total
36 1187
173 2490
174 2840
378 7634
429 6742
525 5715

2ar 1980

Page 2

Accum
Hours

3684

1087

3329

452

8489

855

9086

2331

7347

1544



Year 1980 Program Element Detail Data (Actuals Thru. 12/14/79) Year 1980

Page 3

Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 3
WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Hours

01 2399 2406 2505 3612 2820 3274 4045 3225 3069 3378 2213 1948 34894 40799
02 5228
03 3380 3830 4410 3897 3856 3840 3941 3859 3737 3399 3170 3219 44536 54050
04 8656
01 + 03 5979 6236 6915 7509 6676 7114 7986 7084 6806 6777 5383 5167 79430 94849

02 + 04 13884



Year 198] _ Program Eleme Detail Data (Actuals Thru. 12/14/79) szar 1981

Page 1

Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 1

WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep Oet Nov Dec Total Hours
b 5% Cab/Alt Cab Structure S/S 510 456 261 329 289 236 483 379 429 355 260 70 4057 16422
0001 000 90 TRA 01 Labor

1.0 Cab/Alt Cab Structure S/S 1151

0002 000 90 TRA 02 Labor

1.0 Sound System 128 128 168 424 2997

0003 000 95 DSI 03 Labor

1,0 Sound System 32

0004 000 95 DSI 04 Labor

2.0 Motion Subsystem 468 428 268 316 405 44 20 31 30 15 9 10 2044 4046
0005 000 90 TRA 01 Labor

2.0 Motion Subsystem 182
0006 000 90 TRA 02 Labor :

3.0 Visual Subsystem 360 312 664 880 427 51 70 51 25 45 20 20 2925 5556
0007 - 000 90 TRA O1 Labor

3.0 Visual Subsystem ' 54
0008 000 90 TRA 02 Labor

30 Visual Subsystem 520 520 520 520 520 520 500 3620 11546
0009 000 95 DST . .03 Labor

3.0 Visual Subsystem 117
0010 000 95 DSI 04 Labor

4.0 Experimental/Operator Console 697 385 359 448 248 76 61 34 2308 7307
0011 : 000 90 TRA 01 Labor

4.0 Experimental /Operator Console ; : 700
0012 000 90 TRA 02, Labor

50 Logic Controller S/S 1327 1154 1099 560 560 4700 26185
0013 000 95 DsI 03 Labor

5.0 Logic Controller S/S 3989
0014 000 95 DSI 04 Labor

6.0 Data Controller S/S 240 280 287 280 280 1367 9075
0015 000 95 DSI 03 Labor

6.0 Data Controller S/S 1435

0016 000 95 DSI 04 Labor



Year 198

Page 2

Note: TRA Resp 0l=Scheduled; 02=Actuals

Pkg Perf Package Description
No. Org Dept Resp

Experiment Develbpment s/s
000 90 TRA 01 Labor

Experiment Development S/S
000 90 TRA 02 Labor

Experiment Development S/S
000 95 DSI 03 Labor

Experiment Development S/S
000 95 DSI 04 Labor

Experiment Territory Dev.
000 95 DSI 03 Labor

s/s

Experiment Territory Dev. S/S

000 95 DSI 04 Labor

Total Eval Sys Integ & Instl
000 90 TRA 01 Labor

Total Eval Sys Integ & Instl
000 90 TRA 02 Labor

Total Eval Sys Integ & Instl
000 95 ‘DSI. 03. Labor

Total Eval Sys Integ & Instl
000 95 DSI 04 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 01 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 02 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 03 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 04 Labor

174

783

592

525

Program Elem Detail Data

LATHE Program

Run 12/20/79 (11:00)

Feb Mar Apr May Jun
65 65 193 98 210
160 160 160

684 455 516 411 768
489 507 520 407 396
525 525 400 400 400

(Actuals Thru. 12/14/79)

DSI Resp 03=Scheduled; 04=Actuals

Jul Bug igep Oct
120
160 151
978 823 798 1024
624
391 318 300 425
400 400 400 320

Nov

723

623

336

320

Dec

613

626

295

320

Sub

Total

174

191

8576

1873

4976

4935

rear 1981

Page 2

Accum

3858.
1087
4120
452
17065
855

1873

14062
2331
12282

1544



Year 1981 Program Element Detail Data (Actuals Thru. 12/14/79) Year 1981

Page 3

Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 3
WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec Total Hours

- - - - - — - ——— - - - - — - —— ———— - - - - —————

01 3496 2819 2579 3202 2285 1781 2123 1636 1582 1864 1348 1008 25723 66522
02 5228
03 2914 2607 2599 1920 1920 1080 1060 551 400 944 943 946 17884 71934
04 8656
01 + 03 6410 5426 5178 5122 4207 2861 3183 2187 1982 2808 2291 1954 43607 138456
02 + 04 13884



Year 198

Page 1

Note: TRA Resp 0l=Scheduled; 02=Actuals

Pkg Perf Package Description

No. Org Dept Resp Jan
Cab/Alt Cab Structure S/S 55
000 90 TRA 01 Labor

Cab/Alt Cab Structure S/S

000 90 TRA 02 Labor

Sound System

000 95 DSI 03 Labor

Sound System

000 95 DSI 04 Labor

Motion Subsystem 40
000 90 TRA 01 Labor

Motion Subsystem

000 90 TRA 02 Labor

Visual Subsystem ' 40
000 90 TRA 01 Labor

Visual Subsystem

000 90 TRA 02 Labor

Visual Subsystem

000 95 DSI 03 Labor

Visual Subsystem

000 95 DSI 04 Labocr

Experimental/Operator Console
000 90 TRA 01 Labor

Experimental/Operator Console
000 90 TRA 02 Labor

Logic Controller S/S

000 95 DSI 03 Labor

Logic Controller S/S

000 95 DSI 04 Labor
Data Controller S/S
000 95 DSI 03 Labor

Data Controller S/S

000 95 DSI 04 Labor

Program Eleme Detail Data

LATHE Program

Run 12/20/79 (11:00)
Mar Apr May

Feb

Jul

Jun

30

40

35

DSI Resp 03=Scheduled; 04=Actuals

Aug

Sep

(Actuals Thru. 12/14/79)

Oct

Nov

\

ear 1982

Page 1

Sub
Total

Dec

80 4126

182

75 5631

54

11546

117

7307

700

26185

3989

9075

1435



Year 19L.

Page 2

Note: TRA Resp 0l=Scheduled; 02=Actuals

WBS
TSO #

7.0
0017

7.0
0018
7.0
0019
7.0
0020

8.0
0021

1140
0027

11.0
0028

L1%0
0029

L. 0
0030

Pkg Perf Package Description
No. Org Dept Resp

Experiment Development S/S
000 90 TRA 01 Labor

Experiment Development S/S
000 90 TRA 02 Labor

Expériment Development S/S
000 95 DSI 03 Labor

Experiment Development S/S
000 95 DSI 04 Labor

Experiment Territory Dev.
000 95 DSI 03 Labor

s/s

Experiment Territory Dev
00095 DSTI 04 Labor

s/S
Total Eval Sys Integ & Instl
000 90 TRA 01 Labor

Total Eval Sys Integ & Instl
000 90 TRA 02 Labor

Total Eval Sys Integ & Instl
000 95 DSI 03 Labor

Total Eval Sys Integ & Instl
000 95 DSI 04 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 01 Labor

Other Loco. Eval Progr Efforts
000 90 TRA 02 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 03 Labor

Other Loco. Eval Progr Efforts
000 95 DSI 04 Labor

Program Elencu. Detail Data

LATHE Program

Run 12/20/79 (11:00)

Jan Feb Mar Apr May Jun
1403 929 705 360

623 623 626 623 623 626
390 460 452 180 588 670
320 320 320 60 60 60

(Actuals Thru. 12/14/79)

Jul

623

370

60

DSI Resp 03=Scheduled; 04=Actuals

Aug

Sep

Oct

Nov

Sub

Dec Total

3397

4367

3110

1200

Year 1982

Page 2

Accum
Hours

3858

1087

4120

452

20462

855

6240

X712

2331

13482

1544



Year 1982 Program Element Detail Data (Actuals Thru. 12/14/79) Year 1982

Page 3
Note: TRA Resp 0l=Scheduled; 02=Actuals LATHE Program DSI Resp 03=Scheduled; 04=Actuals Page 3
WBS Pkg Perf Package Description Run 12/20/79 (11:00) Sub Accum
TSO # No. Org Dept Resp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Hours
01 1928 .1494 1157 540 588 670 370 6747 73269
02 5228
03 943 943 946 683 683 686 683 5567 77501
04 8656
01 + 03 2871 2437 2103 1223 1271 1356 1053 12341 150770

02 + 04 - ‘ 13884



MANHOURS

156000 -

144000 —

132000

120000

108000 —

96000

84000

72000 4

60000 —

48000 —

36000 -

24000

12000 —

<
) ¢

TOTAL EVALUATOR PROGRAM

CUM TRA & DSI

s|{ofN]|D
1979

‘ JTF[M[ATM][ I 3[ATs]o]N] D‘
1980

J[r{ulA[M[3]3]A]s|o|N]|D
1981

|

JTFIu[a[H]I[3TAaTsT0]
1982



MANHOURS

78000 —

72000 —

66000 —

60000 —

54000 —

48000 -

42000 -

36000

30000

24000 —

18000

12000 _|

6000 —

TOTAL EVALUATOR PROGRAM

CUM DSI

ACTUALG e
SCHED ssssssw

il

SIO]NID‘J[F[M[A[MTJ]J]A[S]O]N]Dl
1980

1979

J[r[uTAM[ [ 3]A]s[o]n]|D
1981

|

J[rlu]alufa]s]als]|o

1982



MANHOURS

TOTAL EVALUATOR PROGRAM SCHED
78000 CH TRa.

5
s
--------
.

72000
66000 — -

60000 —

54000 - ' ‘ o~
48000~
42000

36000 —
30000 — ¥
24000 —
18000 -

12000 R

6000 . o

slo]ﬁ[n‘J]FIM[MM[J]J]Ms:|o|NID‘JIFIMIAIMIJ‘]J‘]A[slolN]D]JIFIM]A[MTJ]JlAls[o]
1979 1980 1981 - 1982




:S 100
STANDARD/ALTERNATE CAB ACTUAL., e
CUM TRA & DSI : SCHED sesssas

24000 -
22000
20000 —
18000 ] |
16000 — P

% 14000 ‘

12000 5

MANHOU
.‘
’0
0..

10000

8000 — y
6000 —
4000 — | 0
2000

: s]o]n]D‘le[M[MM[JIJIA[ s:[oln]nlJ]F[M[A[MIJ[J]A[S[O[N[D‘J[F]M]A[MIJ]J]A[S[T]
1979 1980 1981 1982




~ JES 1.0 2 | - .
STANUARD/ALTERNATE CAB o o ACTU.._ e

CUM TRA I _ SCHED wssases

24000 -
22000 o
20000
18000
16000 - ‘- . . ' | e

914000 o | e
jan} . . .o -

MANHO

12000 - | P
10000 4 - o
8000 - - &
. . R K .
16000 - g
- 4000

2000 ~ IR
SlO]ﬁ]Di‘J]E"M[A]M[J' MBEE NFD‘ J{F|M[A| M| J[J']Alslol‘NlD-‘
1979 1980 1981 _ -

JIF|M|A[M]J|J]A13|0]
1982



MANHOURS

CES 1.0
ST..._ARD/ALTERNATE CAB ACTUAL., -
CUM DSI SCHED swsssse

3600 —
3300
3000 —
2700 | &
2400 —
2100 |
1800
.'..
1500 _
1200
900 —
600 -

300

’ TTGNTS[STFTHIATH]

]A]s:[o]Nln]J|F'IM|A|M|J[J‘]A[s]o[ﬂn]J[FIMIA[M[J]J]Als]o]

Il
1980 1981 1982



cEs 2.0
MOTION SUBSYSTEM
CUM TRA/TOTAL

1979

‘JIF]M[A]M[JlJIA[S[O]N]D‘J]F[MIAIMIJ]JIAISIO N‘DlJ[FIMIAIM]JIJIAISIOI

1981

1982



19500 ;
18000
-1 ;6500-
15000
13500 -
12000 -
10500 ~

9000 _

MANHOURS ‘

7500

6000 _|

4500 —

3000 4 -

~1500 o -

“ES 3.0

" VISUAL SUBSYSTEM

CUM TRA & DSI

. |

SIOIN D

1979

‘JIF[M|A|M[J|J]A[S|O]NTD‘

+

JIFIM[A.IM|JTJTAI.SIO|N]
1981

’]

S[FIM[a[M[I[3[&]s[0]
| 1982



6500 — CUM TRA

6000 —

5500 —
-"__.--

5000 |

4500 ]

4000

0W?ro_TTD‘J]F[M[AlnlJ[J]AIs]olN{D‘J[F[M]A[M]J]J‘[A[slolN|DlJ[F|M|A|M[i[J|A|s]o|

1981 1982



13000
12000 4
+ 11000 —

10000

0
[ ]
[J
LJ
8-
&
I
&
[
[
»
IJ
I
&
s
' J
d
'd
J
.0
‘0
0

ues 3.0
VISUAL. SUBSYSTEM
CUM DSI

 ACTUALD> e

SCHED a3senss ,

=]
- |

1979

—S_Tﬁ-;‘l--l)-.‘JlF[M[Alm.[JlJIAI s]o[uln‘

1981

J|flM[A|M|J[J|A|s|o|N|D

FTFTH &[4[ T3T4T5T0]

1982



MANHOURS

7800
7200 -
6600 —
6000 —
5400
4800
4200
3600 —
3000 —
2400 _

1800 —

1200

600 —

CES 4.0

EXPERIMENTER/OPERATOR CONSOLE SUBSYSTEM
CUM TRA/TOTAL

S|O[N]|D
1979

‘J]F[M[A]M[J[J]A[sJo[n[n‘
1980

J[FIM[AIM|T|J]A|s|o|N|D
1981

|

J[F[u[a|M[I[3[a]s[0]|
1982



32500 —

30000 —

27500 —

25000

22500 —

20000 —

17500 —

15000

MANHOURS

12500 -

10000 -

7500 —

5000 —

2500 -

CES 5.0

LOGIC CONTROLLER SUBSYSTEM

CUM DSI/TOTAL

s|ofN|D
1979

‘JIF[MFAIM[JIJ]AISJO[N]D]JIFIMIAIMI
1980

J[3]A]s]o|n]|D
1981

|

J[F[u[alm][I[a[as]o]
1982



13000 —

12000 -

11000 4

5000 —

4000 —

3000

2000

1000 —

CES 6.0

DATA CONTROLLER SUBSYSTEM
CUM DSI/TOTAL

aak

s{ofN|D
1979

‘ J[FIM[ATHM[ [ I[AT sTO[ N] DI J[F[M[ATM]S]I]As]o[n]D
1980 1981

|

JIF|M|almMfa]a]als]o]

1982



10400

9600 —

8800 —

8000 —

7200 —

6400 —

2400 —

1600 —

800 —

C‘-‘U 7.0

EXPERIMENT DEVELOPMENT SUBSYSTEM
CUM TRA & DSI

ﬂo]n[n‘a[ylm[A]M[JlJ]Alszlolmln‘
1980

1979

1981

J[FIM[ATM] S| 3]A|s|o|N|D

|

J{r[ulalu]aTalalsTo

1982



2600 -
2400

2200

2000 —
1800 -
1600 ~

1400

MANHOURS

1200 —

1600 o

800

600 —

400 o

200

**

Crs 7 0

EXPERIMENT DEVELOPMENT SUBSYSTEM.‘

CUM TRA

i
- ACTUALS  semmme
SCHED :lIl-.’Il '

1979

__ST‘(T—;I-I--I;-iJ|F[M|A|M J]J|A|s]o[N lJ[FIMlAFM]

1981

J]J|A|s|o[N|ﬁ

|

JlFIMIAIM]JlJIAlSIOI
1982



7800 5
7200 -
6600 —
6000 —

5400 —

1800 —
1200 —

600 -

CES 7.0

EXPERIMENT DEVELOPMENT SUBSYSTEM
CUM DSI

SlO]NlD‘J]F]M[A]M[ig]eglA[S'.lOfN[D]J]FIMIA[MIJ'IJ[A[S[O]NID

1979

1981

|

J[F[M[A[M[I[3[a]s]0]
1982



MANHOURS

6500 —

6000 -

5500 _

5000

4500 —

4000 —

3500 4

3000

2500 —

2000 _

1500 —

1000 ]

500 -

CES 8.0

EXPERIMENT TERRITORY DEVELOPMENT SUBSYSTEM

CUM DSI/TOTAL

ACTUALS s
SCHED sessss .

s{o|N|D
1979

‘J]F[M[A[M[JIJIA[S’.IOINID‘JIF'[MIAIMI
1980

s[aTaTs]o]n]p

1981

|

J[F[M[a[M[I[3[als]o]|

1982



CES 9.0 ACTUALS e

TOTAL EVALUATOR SYSTEM INTEGRATION AND INSTALLATION SCHED sssasss '
~ CUM TRA & DSI

15000 ]
12000 _|

9000 — |

6000 —

3000 Lo

o
i
w
(=]
-4
e

J]F[M]A[M[J[JIA[s;|o[N]D‘J[F[MA[MIJ[J‘|A|s(o[u]n]JlFlnlA[M[JlJIA]slo]
1980 1981 1982



CEs 9.0 :  ACTUALS s

TOTAL EVALUATOR SYSTEM INTEGRATION AND INSTALLATION SCHED ssssess
- CUM TRA :

24000 -
22000
20000 s

18000 —

.
o*®

0 TETET:’D‘JIF[M[AIM[J[JIAI&]0[N]D‘JlFIM[A[M'J‘JlAlSlO'N]D‘JlFlMlA[M]J'J]A]SIO]
1980

1979 1981 1982




12000 -
11000 _]
10000

9000 —

8000 —

g 7000 —
2

5000 —

4000 —

3000

2000 4

1000 S

CEs 9.0
TOTAL EVALUATOR SYSTEM INTEGRATIONS

CUM DSI -

AND INSTALLATION

—t

s]b]N]n
1979

‘JIF]M[A[MTJ'JIA[ S'.IOIN‘DIJIF’IMIAIM[{
, 1980 -

HERNBREE
1981

|

AREREBEHERR
1982

0]



42000 —

38500

35000 —

31500 —

28000 —

14000 —

10500 .

7000

3500

(@]
ik

tro> 11.0

OTHER PROGRAM EFFORTS

CUM TRA & DSI

s{o|N]|D
1979

‘J]F]M[A[M]J[J]A[sJo]N]D|J|F|M[A[M|
1980

J[3Ta]s]o]nN]D
1981

|

J[F[M[A[H[I[I]a]s]0]
1982



24000 4

22000 —

20000 |

18000

CES 11.0

OTHER PROGRAM EFFORTS

CUM TRA

s{o|N|D
1979

\ JF|M]A[M]

S E
1980

INBEEL Dl

J[rIu[AM] 3] 3]A[s]o|N]|D
1981

|

3] F. M[A|M|I|J[A]S]O]
1982



Css 11,0 ACTUALS eesmme
OTHER PROGRAM EFFORTS SCHED
CUM DSI

18000
16500
15000 —
13500 _ | rssensmsensusees .

12000

s]o]n[n‘JIF[M[A]M[J[J|Afs:fo[N[D|J|F|M[A|M]J|J‘|A[s|o|N]DlJ[F]M]A[M]_ﬂJ]Als]o]
1979 1980 1981 1982



Oct.
Nov.

1979

Dec. -

Jan.
Feb.
Mar.
Apr.,
May

Jun,
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
Jan,
Feb.
Mar.
Apr.
May

Jun,
Jul,
Aug.
Sep.
Oct.
Nov.
Dec.
Jan,
Feb.
Mar.
Apr.

May -

Jun.
Jul.

1980

1981

1982

CES

1.0

20.6
39.0
57.1
81.2
113.8
156.6
222.7
263.6
310.0
397.7
454.9
553.3
639.3
760. 1
799.8
854,7
888.7
914. 1
942.3
957.6
" 969, |
992.4
1,010.6
1,031.0
1,048.9
1,061.9
1,065.7
1,068.4

1,069.9

1,069.9
1,069.9
1,069.9
1,069.9
1,069.9

457.2
458.6
459.3
459.7
460.2
462.2
464.2
464.2
464.2
464,2
464,2
464.2

BHUWN -

DNN N0 — — — w0
s e s s s s e = e M
OOV OULWNNN o »

*Includes 20.3 of costs incurred for September 1979.



TRA ACCUM COST BY CES
(Dollars In Thousands)

90.0
87.8

...
3
@

-

-
N—OO o~
(o))
o
(o))

0l1.4

CES CES CES CES

4.0 7.0 9.0 1.0
12.9 56.2
26.1 84.5
35.4 107.0
46.5 133.4
58.6 156.7
68.7 180.0
80.4 215.8
87.9 246.0
103.4 276.9
115.9 311.4
134.8 342.6
175.6 374.2
267.0 418.3
345,2 452..3
380.6 493.3
413.8 5276
434.0 957:2
454.3 587.6
478.6 618.6
493.7 644.5
499.7 €669.9
502.5 I 12 695. |
504.0 I 152 716.9
504.0 L2 738.0
504.0 Lt o2 765.3
504.0 bille2 788.4
504.0 Eis2 809.7
504.0 12 829.9
504.0 B 4 e 938.6 853.4
504.0 2 974.5 876.7
504.0 b2 992.6 886.7
504.0 il =2 992.6 927.7
504.0 1.2 992.6 972.8
504.0 LiY:2 992.6 1,001.0
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COST (000's)

CES 1.0
STANDARD/ALTERNATE CAB
TRA
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