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|. CAIV Introduction

Cost as an Independent Variable
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CAIV Concepts "

O xxx Engine Development Program

® Target : 1.2M$ (. A
arget : 1. - .
g 6 months ® Estimates : 1.4M$ 6 months
® Perform. : S00MPH » @ Perform. : 450MPH > )
® Quantity : 100 ® Quantity : 100
- / - ) \ J

Contracts Program End

® Could it be economic?
® Could it meet the UPC goal?
Could It meet the TOC goal?
® Could it be exported?

I can vt shee qoesions ?
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CAIV Definiton /™ "

COST... ...as An Independent Variable
O The C stands for Cost O Captures the essential idea that cost
O Take into account the entire LCC must now be an input to the design
when conducting CAIV trades process, not an output
O CAW trades make cost estimating 0 “An” is an important reminder that
and analysis more important cost is only one consideration, along
Q Traditionally neglected costs such with performance and schedule

as O&S and indirect costs require O Risk will affect all three

more attention

Q To facilitate CAIV trades, cost
models must be related to QO Cost 1s not a “controlled” variable

Q0 “Independent Variable”

relevant design parameters

5 /37



Presented at the 2007 ISPA/SCEA Joint Annual International Conference and Workshop - www.iceaaonline.com

|
I I I | Cost Reduction Initiatives Cost Performance Metrics I | I |
I I : I Integrated Cost Management Teams I I : :
I I | : Enlarged Trade Space Cost Management Systems I I : I
: | : I | Awards/Incentiyes Program I R I
I | Design-to-Cost Active User Participation
I I ! I ! ! I I !
|
|
0T LileCycle Cost Objectives. S
1 (AW 1s a Philosophy, Not a Technique J
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1. CAIV Process for
Korea

Planning

Scope
Definition
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CAIV Process for Korea™® = #

Plan Execution

7. Cost/Performance
Trade -off

1. RFP/Proposal

..................
................
+* .

*

2. EBS Composition PRI, : 8. Cost Analysis
ANV
- Targ'et Cost | e — . 9. Reports Submission
Setting )

6. IBR & Approval

4. Cost Reduction

Initiatives

10. Data

Accumulation

11. Early Warning

5. Contracts
and Control

Plan Changes
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1. RFP/Proposal

(J Management by CAIV process
Q Inform CAIV plan
Q REFP for CAIV plan
> Cost Analysis and Reports
# Cost vs Performance Trade-off
» System Implementation Plan
QO Cost Management Reports
» UPC estimating and analysis reports
» LOC estimation and analysis reports
Q Scoring methods for CA plan
QO CAWV results usage plan
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2. EBS (Estimating Breakdown Strthr';) ’ ‘

1 EBS (Estimating Breakdown Structure)

Q Cost Structure composed of CWBS
Q Hardware and Software
Q KHP EBS example

EBS Type Etc

1. KHP Helicopter Program Assembly
1.1 Basic Helicopter Assembly
1.1.2.1 Rotor Assembly Assembly
1.1.2.1.1 Main Rotor Blade Mechanical
1.1.2.1.2 Main Rotor Hub "
1.1.2.1.3 Main Rotor Control "
1.1.2.1.4 Tail Rotor Blade "
1.1.2.1.5 Tail Rotor Hub "
1.1.2.1.6 Tail Rotor Control "
1.1.2.1.7 Rotor Integ. and Test Integ./Test
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3. Target Cost Setting_'*-u“

1 System Target Cost ( PRICEModel)
Q Setting Target Cost using PRICE Model

Estimating Breakdown Structure \

EBS

1. KHP Helicopter Program
1.1 Basic Helicopter Ad . KOMH Utility “ersion
LH3 81422006 6:53 2 F (PRICE Estimating Suite 20057
System Cost Summary Costs in (KRWW 00000000 Constant 6047
1 . 1 .2. 1 ROtOf ASSCmbly Af Program Cost Development Production Total Cost
Engineerin

I.1.2.1. . D%af_'t s 493 .4 B2 531 9

System 1845 - 184 .5
. Maln ROtOf Blade Me Dresign 17956 146.5 19401
I 1.Z.1. Proj. Mamt. 4265 1967 9

Main Rotor Hub SubTotallENG)
/o HhAEY It
4. l .Z. l . Manufacturing
Main Rotor Control Prototype. Cost

12T Tool Test £
) Tail Rotor Blade SubTotalt
T 1.2.1. .
i Tail Rotor Hub _
2. 1.2.1. . chedule Sta Oct04 [ 48]  Jando [ 37

First tem Sep08 [ 28] Jan13 [147]
g Tail Rotor Control s
Q.1.2.1. El:gtlz:ﬁ VEight = 11122£5Ti Sy’:’:;nz'ni\!'[S.l = T157s0F Target
- Rotor Integ. and Test | Inf pmensoiiirere =i vl led el Cost
/ |
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S) Target Cost Setting_'*ﬁh

[ System Target Cost (Engineering Method)
Q Setting Target Cost using Engineering Methods

Target Estimates

FA KHPKHP
; [

Summation

BlE|E]E|E

Engineering Estimates Engineering Estimates Engineering Estimates -

&) 1 Gl =0 N Y I G Cl Ef o CH GY B E1 =8 1 1 G G1 BT R L E
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3. Target Cost Setting o™ = #

 Target Cost Allocation

Q Allocate System target cost to sub assembly component

Q Set allocated target cost to design constraint

KHP | 750M Weight ?

, Performance ?

7

) Cost ?

Power Pack/
Drive Train 500M

Engine | 250M
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3. Target Cost Setting «™ = #

 LAC (Life Cycle Cost)
Q Hardware Life Cycle Cost
Q Cost Categories
» Development Cost
» Production Cost
Mission Equipment, Initial Spares, Common Support Equipment
» Operation & Support Cost
Spares, Maintenance Cost, Contractor Support,

Store, Transportation
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3. Target Cost Setting ™ = ¥

1 TOC (Total Ownership Cost)

Q System Total Ownership Cost
Q Cost Categories
» Development Cost
» Procurement Cost
Mission Equipment, Modification, Common Support Equipment,
Replenishment Spares, Initial Spares, etc.
» Construction Cost
» Operation & Support Cost

Mission Personnel, Organization Spares, Intermediate Maintenance,

Depot Maintenance, Contractor Support, Indirect Supprot, etc.

15 /37



Presented at the 2007 ISPA/SCEA Joint Annual International Conference and Workshop - www.iceaaonline.com

4. Cost Management Plan/0% "~

1 Cost Control Item
Q Criteria
» WBS 3 or 4 level components

» Domestic developments items

Q KHP examples

41 items including Forward airframe

23 Items including Main Rotor

24 Ttems including U/VHF-AM

11

98 Items
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4. Cost Management Plan &%

1 CAIV Management Chart
Q Cost Management Planning

150%

140% =,

CAIV Baseline

o : \

Ta[ge’g Cqst _

90% | V5. Jeu{ NS B |k M5 O ' MS. D et —— i
2006. 01 2007. 01 2008. 01 2009. 01 2010. 01 2011. 01
=8=Target Cost == AlV Baseline
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5. Contracts ‘n ¢

1 CAV Contracts (KHP examples)

Q Major contractor and sub contractor have to adopt CAIV (Cost as An
Independent Variable) for effectively managing KHP program.

QO Major Contractor have to submit UPC, LOC and TOC Target using
PRICE models or Engineering methods to KHP PMO in 2 months after

contracting.

Q After approval of target costs, Major contractor have to submit cost
management reports every six months before preliminary design

and every quarters after then.
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5. Contracts @

O CAN Contracts (KHP examples)

Schedule X X+1 X+2 X+3 X+4

Limits 30% 20% 10% 5% 0%

Q Major contractor have to submit problem analysis reports if the
current estimates of UPC, LOC and TOC exceeds the annual limits in
the above table.

QO KHP PMD could modify the procurement method and request
engineering changes if the target cost is not to satisfy.
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6. IBR and Approval o™~

1 Target Cost Negotiation
QO Negotiating target cost after reviewing that of validity.

User Input

Government
Life Cycle
Cost Estimate

System
Functional
Review

Cost Allocations,
Reqts Analysis,
Trade Studies

“Optimized”
Concepts

Proposed
Goal
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6. IBR and Approval @ w ¥’

[ Target Cost Reports
Q Unit Production Cost
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6. IBR and Approval & W’

[ Target Cost Reports
Q Life Cycle Cost
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6. IBR and Approval w ™’

[ Target Cost Reports
Q Total Ownership Cost

Development Cost

Total Procurement Cost
Ownership
Cost Construction Cost
Operation & Support Cost
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J Trade-off study on design alternatives

Aggressive Cost
Goal T (LCCIURC)
- FOCUS —
Change the design paradigm o

Warﬁghter
Needs! i 3
> —
=>
UPC/ Operational j
Lcc/ Requirements Award Fee
TOC Target G

No

Continuous Optimization
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7. Cost/Performance Trade- ofh b

1 Cost vs. Performance Trade -off

|l

1ters§§tion

e

—» Trade Space

—  Minimum ROC

— Unaffordabli

Cost

Optimum = Constraint

i imal solution by trade-off study
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L Monthly/Quarterly Cost Estimates

Estimating Breakdown Structure \

EBS
1. KHP Helicopter Program
1.1 Basic Helicopter Assen
1.1.2.1 Rotor Assembly Assen|
I.1.Z2.1.
; Main Rotor Blade Mechat
1.T.2.1.
. Main Rotor Hub "
£.1.2.1.
i Main Rotor Control "
.1.2.1.
A Tail Rotor Blade "
*.1.2.1.
i Tail Rotor Hub "
P.I.2.1.
g Tail Rotor Control "
O 1.2.1.
_ Rotor Integ. and Test Integ./
/

ate

System Cost Summary

Cost Estimates

Lk Totals

Lk Procuction

HhH Lkility “ersion
S5 E114 22006 6:55 2 & (PRICE Estimating Suite 2005)

Costs in (KR 00000000 Constant 6040

FProgram Cost Cevelopment Production Total Cost
Engineering
Draft 493 .4 35.2 a231 6
Design 17936 146.5 19401
System 1584.5 - 1845
Proj. kigmt. 426.5 1967 .9 2394 .5

Data
SubTotallEMG)
HASW Int Cost
Manufacturing
Procuction
Prototype
Tool Test Eq.
Purchased

& A S Cobd
Fee § Profit

o I
Schedule Sta
First tem

110.0

591 .3 S01.3

29860.0 29560.0
- 25300
2563 .4 28583

42094 1

Oct 04 [ 48]
Sep0s [ 28]

Jan 13 [147]

Lk Cr=velopmert

Finish Jan11 [ 76] Apr25 [184] —
Ewstem YWeight 12226 44 System s 11573.04
Fvstem Series MTBF Hrs 2775 Unit Sys Cost 14911
Evstem GQuantity 299 Total Prod Cost/oT™y 169.73

Cost

Cost
Estimates
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9. Reports Submission s . TR

L Cost Management Reports
Q Unit Production Report

27 137
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9. Reports Submission . TR

L Cost Management Reports
Q Life Cycle Cost Report
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9. Reports Submission w’

L Cost Management Reports
Q Total Ownership Cost Report
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9. Reports Submission . YR,

L Problem Analysis Report of UPC/LCC/TOC

Schedule X X+1 X+2 X+3 X+4

Limits 30% 20% 10% 5% 0%

——— —

oProblem :

oCounterplan :
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10. Data Accumulation/™ * ¥

1 Database Accumulation of Reports
Q Storing all of the cost database during the development
» Proposal, prototype and production
Q Managing the historical cost data
» Prototype/Production historical data
Q Using the cost data for estimating cost of similar system
» Nominal UPC/LCC/TOC estimates of new system

» Using the cost data for estimating target cost of new system
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11. Early Warning and Contfom = #

( Bullseye Chart
Q Unit Production Cost vs. Total Ownership Cost

TOC>1, UPC>1
UPC Excess, UPC Excess

TOC

TOC<1, UPC<1
UPC Reduction, TOC Excess

UPC
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[11. Conclusions
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Conclusions “w ’ ‘

L CAIV process is necessary for guaranteeing the economic

efficiency after completing

L CAWV process for Korea is designed for reforming the

Korea defense acquisition system

QCAIV process managing unit production cost, life cycle
cost and operation & support cost has to be adapted

during development
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Further Information /4~ #

O PRIGENT Corporation
» Website : http://www.prigent.co.kr
» Telephone : +82-42 -603 -5885

» Facsimile : +82-42-603-5886

» E -mail : cape@prigent.co.kr
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