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20 August 1962

FOREWORD

In conformance with directives received from Hq USAF and in

. recognition of the urgency é.tta,ched to the satisfactory accomplishment
of the accelerated Agena D Program, certain extra-ordinary and
unusual technical and contractual rqla.tionahipa were .established with
the Lockheed Missiles & Space.Company, -Sunnyvale, . California. It

is the purpose of this report to record theée relationships, to analyze
the effectiveness of this unique mem' approach in light of the

results obtained to date and to present. summary conclusions.

- System Program.m::ecto_r for Agena



INTRODUCTION

Early in 1961, . increased activxty and mounting -costs of epace programs
forced recognition by AFSSD of the necessity for redu.cing coet and
increacin.g flexibility through ltandardzzatzon of the .Agena. stage.

In order to establish the technical feaeibility of this a.pproach on

30 June 61, the Agena. Standardization: Study was authorized. The
results of this study were ,fa.vora.ble a.nd after approval by Hq USAF
and DOD, on 25 August 61 the U..S. Air Force ewe.rded Contract -

AF 04(695)-21 to the Lockheed Missiles and Space.Company for.the |

-design, development, a.nd Production of twelve Agena D satellite

- First launch was lcheduled for-January 1963,

.Oz;_,17 ‘October 61 the Honorable-Dr, J oseph V. Charyk, Under
Secretary of the Air Force, appoinred a special comnrittee chaired
by Mr.. Clarence L. Johnson to inveetiga,te ‘ways and means -of
providing a more .reliable Agena on an accelerated schedule. ‘This
‘committee reviewed the approach proposed under the -standard Agena
concept and the capacity of the Lockheed Missiles and’ Space: Compa.ny
.-for accelerating the approved schedule. It was the.conclusion of -

the .committee that a more relieble -standard Agena .could be produced

to support a June 62 first launch pProvided that. extraordinary and




unugual technical and contractual relationshipa were estahlished and
rigorously acihered to by both the :Contractor and the :Government.
The management principles proposed by the Johnson Committee
‘were reviewed .hy Hq USAF and a.pproved‘ as the basis for program
management. In general, these ground rules app,ly a streamlined
AF/Contractor management concept and include a DX prionty,
reduction in formal pProcedures, exclusion area in which tq perform
the work, and extraordinary program management channels. To
insure -compliance by both parties, these :'ground rules' were
actually rna:de a preamble to the .contractual work statement for

the accelerated Agena D pProgram,

_ The prim§ objectives of the accelerated -Agjena-D program avre:
1. To produce a more réliable.starxdardized basic vehicle
' .capable ,r:f Performing essential ascent and/or orbitai functions
-derived from common mission reqmrementa of the following programs.
162, 6983.1 698AL 698BK, .461, 706, .823, 695AA .369, .Rebound and
Ego in accord with the accelerated schedule and within the allocated
budget.

2. To provide a ﬁ.xed-price procurement source for Agena D

veh.i.cles with a produ.ction capacity of five vehicles per month.

1 CON.TRAC-T—S

A, Background. In compliance with guidance received from

Hq USAF (Reference Hq USAF messages (1) AFSDC-F 82350 dated
: 2



30 Nov 61, (2) AFSPM 80799 dated 22 Nov 61, and (3) A.FSSC-EQ
90915 dated 5 Jan 62) two separate contracts have been ceta,bliehed

to accomplish the stated objectives of the accelerated Agena D
program. The basic.development/ engineering contract (AF 04(695)-21)
provides the necessary engineering capability and industrial base

for the design, development, fabrication, eesembly, -qualification,
-and test of twelve .jprototype Agena D flight vehicles with initial
delivery to support a June 1962 first launch, This .clontra,ct-a,._lso
Provides as a Primary objective, creation of the 'Procurement
Package' to permit a ﬁxed price Procurement and the creation. of

a capability for Production at the .rate of five Agena D veh;cles _per
month, The follow-on pr-oduction.contract (AF 04(695)- -68) hee

been established to support an mitial delivery of 39 Agena: D velnclea
with an initial production rate established as four vehicles per month,

. B, - Development/ Engine e%ontract

;. ,Gene.ra_l., The .De.velopment/Engineering'Contract
(AF 04(695)-21) Was written originally to support the .standard Agena.
program authorized on 25 August 61, In order to accompheh the
objectivee of the acceleration, howevcr. the management approach
to this contract was completely reoriented on 7 November 61 In
essence, the -Liockheed Missiles and Space Gompa.ny. in response
to Air Force guidance, completely reoriented the '.orga.nizaticn .
responsible for management of the vehicle .design. fabrication,
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. assembly, and test which was in being to support the production of
the Agena B, From the outset it waj recognized that it would be _
necessary to assign one individual across-the-board responsibﬂity
for all phages of the. Agena D pProgram, Accordingly, LMSC proposed
the .creation of what might be . conaidered a company within a company.
establishing the Agena D program office having complete Agena D
responsibilities and reporting directly to the Vice President and
General Manager, Space Systemq. This organizational approach
wa.s.'dr-amaﬁc and effective, .As much as any other oingle factor,

it has been responsible for the quick response time which has been
.demonstrated in the performance of LMSC to date. The basic R&D

- contract was definitized in such a manner that it encompassed all |
'of the requirements for the complete redesign and qua.l,iﬂcat:on of

the Agena D vehicle. It authorizes the fabrication and use of develop-'
- ment tools. such as the Propulsion Test Vehicle ‘which was utilized to
Proof test the orifice Pressurization system and the dual start capa-~
bility of the .rocket engine, the Structural Test. Vehiclos which were
utilized to conc’hrrently qualify the forward equipment rack and the
aft structure, and the Thermal Test Vehicle which was used to ve:-rifyv
environmental acceptability of the design, Additiona,lly. -a- Functional
Test. Mockup and Recessary wood mockups were furnished. In
addition, twelve Prototype flight articles will be produced, . qualified,

.
D
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and .checked out under this contract, and Provision has been made
for the production of a.*Development 'I‘-est.thicle. The.DTV.will
8erve now and in the future as a meang of installing, qualifying, and
where necessary, hot firing, program peculiar and a.dvancod develop-
ment modiﬂcationa in support of all. programs utilizing the Agena D
stage. In addition to the above, it is a requirement. of the -21

. contract'that a manu.facturing prodnction capability be established
which will permit pr-oduction of Agena D vehicles at the rate af

five vehicles per month on a fixed price contract.

2. .Incentive Features of the.Contract,

a. .In conformance with DOD policy, it was established
from the outset of the- Ang program that the research and
development phase was to be contracted as a_ Cost Plu Incenﬁve
.Fee contract.

b. The £eature§ of the negotiated incentive formula

for computation of fee are as follows:;

1. Division of Fee: Equal weight will be given to colt.

. schedu.le, and performance (1/3) each.

2. Costs: Based upon a target fee rate of 7% for
cost and a .contxfact target cost of $31,‘ 713, 746, the Contractor will
recedve.$739, 987 if the final contract cost is $31, 713, 746, _If the
final cost of the contract is 5% more than the target.price, . the
Contractor 8 fee will be .reduced by. $31. T14; if 10% more, .it will

be reduced by. $63, 428; if 15% mozre, it will be.reduced by $116, 283
5 )




at which point fee.rate reaches the minimum of 5%,
A like procedure applies to underruns. If

the final cost is 5% less tha}: the target price; the Contractor's
.fee is increased by $31, 714; if 10%’1”;. the fee will be increased
by $63, 428, .etc.

3. Schedule: As to vehicle delivery, the Contractor
will receive 9% or $951, 412, based upon a target coat of $31, 713, 746,
if all vehicles are . delivered to contract.delivery schedule. To
Permit correction of all reported discrepancies relu.ltmg from Air
'Force Acceptance inspections and to permit.delivery of a.'clean'
article, the delivery formula providés a two-week grace period
without penalty: if late more than two weeks, the fee is. decreased
by .0222% of target cost per week for five weeks to a maximum
penalty of . 111% of target cost per. vehicle. If all twelve vehicles
are seven weeks or more late, the fee would be. rednced to 5% of
- -target cost or $528 562. A detailed procedure has been evolved

to determine the actual date and time of .'final! acceptance and

delivery for fee purposes.

4 Perforgxance: One .of the most significant and
unique features of the negotiated incentive fee relates.to the payment
of the 1/3 fee ba.sec.i upon performance. The.Contractor proposed
and the Air Force accepted the principle that the Air F~orc§ would
unilaterally rate thel.Contrva._ci:or's performance. LMSC officials
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angge-ted 2 set of criteria as the basis for .r_ating,-,which-were-cimilar

but.nbt. identical to those finally arrived at through negotiation, It

is now agreed that the 1/3 fee based upon performance shall be by

a point rating system, . If the -Gontractor's performance is rated

the maximum of 60 points, the fee for Performance will be baged

upon 9% of target cost of $3l, 713, 746, or $951, ﬂz;.apepiorma.nce

rating of 30 points gets.the target fee of 1% or $739, 987;.2 perfor-

Tmance rating of 0 points gets the minimum rate of 5% or $528, 562,
.An Air Force board composed of representatives

of the using programs and the -Agena D Program.Office will he

-appointed by the.Commander, AFSSD, .to rate the. Contractor 's

vehicle. The board will use the following criteria: .30 points for.
(1), Reliability, (2) Program Adaptability, (3) Ease of Checkout;

30 points.for (1) Weight of Vehicle, . (2) Agcent Performance,

. A.dditionquy, .it has been mutually. agreeci between
the Contractor and the ’Agena D Program Office that should failure
to qualify all components of the ‘Agena D vehicle Prior to flight of

each of the Prototype vehicles dela.y the flight of any vehicle, a

be the first time that the Agena vehicle will be -contractually required
to have all Components. qualified for flight prior to flight,
. .



C. Production -Contract

l. . General
a. . Contract AF. 04(695)-68 ig intended to be a. Pproduction
coatract, whereunder fixed-price redeternnna.hle Procurement will
be accomplished on the basis of a procurement. pa.ckage developed
under ~Contract AF 04({695)-21. This Procurement package :consists

of a detajl specification, an acceptance test. specification. and the

- .required vehicle. -drawings,

b. Itis ph.nned that the management of. the -68 contract

Procurement, it will satisfy. completely the intent of those speci-
fications,

€. . This production contract will utilize directly the
enginaering output of Contract AF 04(695)- 21 There .will not be a
redesign for production required since the AF 04 695)-21. com:ract
will result in documentation of a qualified Pproduction configuration,
This. configuration will be considered a frozen configuration, and

configuration control in accordance with AFSCM 375-] will he



D. Advanced Development. (_:_ontra..ct:AF 04(695)-191.

l.‘ H;;w it relates.to the .-121~and .;68 contracts. . As. stated
above, the ~21 c;,ontr_act pﬁovided twelve vehicles, but more hﬁpor-
tant it provided for the technical effort. hecessary for the redesign.
.development and qualifying of the Agena into a standard ascent
vehicle ~- the.Agena-D. The technical effort undor-the ~2al
contract has already been signi.fiéantly‘ reduced and will.be .com-

- pletely phased out by Novémber 1962, .Inasmuch as ﬁ:e ~68 contract
buys “chineae.'copije_s" of the Agena .D developed under the -21
contract, no proviaion for further redesign and developmént: will

be provided under the ~68 contract. .In fact, it has been si;ed-
fica_liy excluded in an attempt to preclude .changes and increase
reliability and reduce vehicle cost, The prgduction build up
occurs.concurrently with the development effort under the basic
contract, and without an Advanced'nezvelqpment Contract-an
engineering void will occur in the LMSC Agena D organization

if all engineering effort is allowed to be terminated at the.conclusion -
of the development/ engineering (-2I) contract on 30 November 62.
It is recognized that.-deﬂcienciea will be diacovered for which
#dditionaf_l engineering effort ;.nd possibly redesign will be required;
state-of-art advancements must be adapted to the.Agena D and

qualified prior to being incorporated into the Agena: D production,

-9



This is where the "follow on R&D' or advanced development. contract
-fits into the Agena plan, An appropriate level of effort will be
Provided under this contra,ct to maintain the required level of

engineering support to the using programs.
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I. PROGRAM GROUND RULES

A. .Ground Rules. To a_c-.complis,h. the Agena D program the
Johnson Committee basic ground rules have been implemented and
governed the deyelopment of the Agena D. In general, these ground
rules apply a-sfreamlixmd.AF/ Contractor management concept and
include a. DX »prioril;y. reduction in formal procedures, inglosed
area, and extraordinary program management.channeia. These
ground rules are as follows:

l. .A DX priority is assigned to the Agena D Px;ogram.

-2+ The -engineering system shall be .simpliﬂed, -requiring
.only those drawings essential to tool, build and service the vehicle,

3. -50% final .cox_:,ﬁguration freaze shall be acgomplished
by 1 December 1961,

.4, Engineering and management level personnel for
Program:5-01A shall be located in»a,g_: exclusion area immediately
-adjacent to the tooling :and-manufacturing area,. .

5. .A rapid drawing release system (24 hours maximum)
fr_om..thg Project engineer's approval-to the ‘manufacturing group
shall be established.

6, .Fuhding_ :8hall be a.dociua.te and timely.

7. Technical directive meetings involvi.n.g large groups
shall not be reguired. . Air Force personnel shall work in close
liaison with the LMSC Project Engineer so formal meetings are not

required.
11



8. -Reasonable overtime will be approved, .Mth-&e.-fact
- approval is.not precluded, (Pu#suant.to clause.A-37 of fhe qoﬁtra.ct )
9. .Air Force approvql of vendor selection shall be furnished *

on-the-spot at. Sunnyva.le. .When single -Source procurement is
‘hecessary, justification of -such action will be kept on file, |

-10. Tooling shall be of the- -simplest type that. will achieve
im:e.rchangeabihty as stated in the basic ‘Agena D -specification,
No tool drawings or outside approval of. tooling will be required,

1. Interc,hangea.hi,lj.ty on ea,rly Agena D's will be limited
1o major structural and equipment items, -Doors, for instance,
may require trim to fit,

.12. The .AF. Director, Progra.m‘.S-QIA, and the LMSC
Program S-Ql.A Director shall jointly revie&v the .specification
" problem and agree at.the -configuration conference to reduce the
humber involved to the minimum compatihle with the minimum

requirements for the ‘construction of the Agena.D,
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HL QRGANI& TION .

. A, .SS8D Rrog::a.m-ﬂfﬁcé. A small streamlined Air Force office
.o:,rganiga_tiqq was established. This ofﬂce.consiuteyl of eight qualified
a.m;l upbrience& personnel that were -assigned with Primary.duty to the
-Agena D program., This organization was configured to a,-ccompliuh both
: contract administration and engineering tasks associated with the
development of the Agena D, reporting directly to SSD coramand Jevel,
The function of each organizational e;er:;é.nt iﬁ.a- follows:

1. Du'ector SGOIA - - Directly responsible for the overall A.'lr

Force mugemen.t. (plann, organizes, .coord:lnate-, controls and directs),
all qfforts of functional agencies and industrieg participa.ﬁng in the S- -01A
Progra.m R,eporta directly to the -S8D .Commander.

a. De,guf_.x for Programlm‘ixg,_ Procurement and Production -
Responsible to the Director,. 5-01A Program, for pProgramming, procure-

ment-and production of the ‘Agena D and its supporting _AGE/STE;'

a,. Progra,mming. ranch - Responsible for . -establishing

Agena D program require.mentn based upon the official Air Force
Integra;ed Launch:Schedules published by, SSD¢ providing budget.informa-

tion to program offices Pertaining to iund xequirements for Program §. 01A
and for availability of funds for. release to the.contra,ctor.

b. Procurempnt-and Production Branch .- Responsible for

all aspects of the prepa.ration. negotutxon. deﬁnihzation. releage and
management . of. contra.cts for Agena. D, and responsihle for Production

ached.u.les .for Agena D vehieles. optional equipment and spa.re parts;



for Agena D Production progress surveillance; for facilities, inspection
and acceptance. ) _ ,
3. -Assistant to Director for ‘Engineering - R.esponnihle to
the Director S-01A Program for planning, implementing and surveillance
over the engineering of the Agena D and its -upporting AGE/ S’I’E
a. Aererce Ground gmgment Branch - R.elponnhle
for the Air Force management of contractor's -engineering efforts .during

the. deeign. development and test of Agena. D.Aerospace ground equipment

delivery of the equipment.to' lupport Air Force Programs. - Also responsible

that vehicle test ph:uoeophy and procedures and the .chéckout. equipment are
~coripatible and will, during vehicle teat. Provide adequate technical data

o permit acceptance .of the Agena D vehicle.

b. E,lectror‘xi’ce, Branch - Responn‘ib,l_e for the Air Force
management of contractor engineering efforts during the design, develop-
ment, and test. of Agena D g,uida.nce -and .control and electrical power

requirements to insure the technical adequacy andtime]y delivery of the

equipment to support. Air Force pPrograms.

c. Astro Ve,hicle ,Br'a.nch..- ‘Responsible for the Air Force
management of contractor. engineering eiforta -during the design,
development and tett of Agena D,ntructurel-and Propulsion systems to

insure the technical adequacy and timely delivery of the equipment to
support Azr Force programs.

B. "Relatiosn

1. In recognition of the urgency attached to the -satisfactory

14



accomplishment of the S-01A Program, it was mutually understood that
extraordinary and unusual technical and contractual relationships were
required. Consistent with the Principle that the design, manufacture,
and test of the .end article within the .critical Program schedu.le could
only be achieved through an unencumberednworking relatxonslup of
engineering, Procurement, inspection, manufa,ctunng, logistics and
‘support personnel, both the Air Force and LMSC Program Directors
have authority to make Jon-the-spot' decisions both technical and
- conmtractual, With respect to contract administration. specifically
identified tasks were monitored by selected md:vxduals as set forth
in a Memorandum of Understandmg between the SPD and the A.FPR

2. The LMSC engmeering and management personnel were
located in an exclusion area in Building 151, immodiately adjacent
to the final assembly and checkout. TheS-0lA Air Force Program
Office was located adjacent to this Agena D area in an exclusion area,.
-Access to this Air ~Force office is available to using program personnel
from both LMSC and the Air Force without interfering w:.th the LMSC
‘Agena D effort. L:La.ison with the LMSC Agena D activity. by and on
behalf of the Air Force and contractor personnel during the contract
period, is confined to a liinited number of designated Personnel who
have free access to the .entire activity ‘at-all times. Air Force -a.,t:.cess
is restri.cted to the S-0lA Program Office pPersonnel-and designated
Personnel from.the AFPR Office. No other Air Force personnel,
other than those .apecifically approved by the Air Force or LMSC
Program . Director, are permitted access to the -Agena D egclusion
area.

15



3. The redources of the -Aiz:.F“érce -P,lg.nt; Representative Office
were .uﬁﬁzed on a .streamlined basis in carrying out.contract administra-
- tion functions to agsure Ja,tiqfa_s:tory executio;n of the Agena D Program,
Acting for and under the -control of the..Qichte:, Program S-01A, the
 ‘AFPR made decisions relative to the SOIA Program which were ‘binding
upon the .contractor. Salect?d individuals from the AFPRO have been
designated contact personnel for their responsible functional areas.
These designated individuals have free access to USAF Program-S-01A

personnel and access to the -exclusion area 48 necessary to perform

the task assigned,

. C. .LMSC Management: Organization .

1. The contractor has Placed the full support.of the,Corpora_tion
behind the Agena D Program. . Within the LMSC.Space-Systems. Division,
he has established the Agena D Directorate, with broad and al]-
encompasssing authority. This authority includes full control over
operations which are normally organired on a .plant-wide ,I}:nctional
| basis, including mamfacturing. The -LMSC.Agena D Program Director's
organization and his functiong and responsibilities are as follows:

a. Basic Objectives:  Develop, . design and manufacture

the Agena D vehicle, establishing Mmanagement controls over-all aspects
of the Agena D pProgram contract.

b. . Functions and Reqpouibilitieq

(1). Serve as_the Principal representative .of Space
-Systems Vice President aﬁd General Manager with the :customer in

negotiations and commitments for the -Agena D Program,

14



(2) Perform the complete Systems engineering and
religbility function for the Agena D Program, . including the direction
and contro) of a,ll-ty-temc_deaign, flight sciences, and .telt.Phnning.

(3) Perform 'all vehicle '.engingering for.the.Agena;D ,
Program, including all subsystem d8sign for airframe ang installations,
Propulsion, interna] elect_ricﬂ syst?ma. gu’ida,ncg and.control, . ang
selected ‘Gommunications and -control.equipment.

| (4) :Design or Provide the technical direction for thé |
-design of Agena D checkout equipment. '

-( 5) Pepfozm.Agen&,D. iyntéma..te:ts_.

- (6) Manufacture of the Agena. D vehicle, including
electrical, structure, and fina] assembly in._accprda.ng:e with Agena D
dra_ﬁings and specifica ions. Provide Production Planning, tooling,
and production contro}, .. Direct and contro] 40y manufacturing services
required.by the Rrogram, | _

(7) Plan, eqtabliih,.a.ndmint;in an effective
inspection. system to provide -compliance with the <contractual a_,nti
design requirementvl of the Agena D Program, -

| (8) Establish 4 procurement. lyst?m to provide for
the analysis of material requirements, the procureinent.of materidl,
control of inventorie-. and the receiving, . storins, and ﬂistributing

of incoming shipments,

17




2. In addition to the foregoing responsibilities which have been
delineated and a.greed upon, the ,following were established as firm
reqmremen.t: of LMSC relative to the ma.nagement of the .Agena'D
Program,

a. The Contractor.shall operate'~and maintain a logistics
system which will insure the availability of spare parts and the repa.xr
of generated reparables

b. The accounting system will provide for the -segregation
-and reporting of basic.vehiclq development, Product improvement, and

Iogistics. costs.

18




D. Cemmand Channels

Secretary of the | -Dr, Charyk
Air-Force - SAFUS
SAPS
Hq USAF. . ction Officer| -
AFSBC = - —-- 201A Program |~—--— Ri
AFSSV-mQ | -Authorized: Birect
l Communications for
; Hq USAF Actions
- Hq -AFSC ' - Action Officer
3¢G - ~ =~ - -~ SO1A ‘Program r
| SCGN !
|
I
i
Hq SSp RN Director  f---J " AFPR
SSG : . SO1A Program IMSC
' SSH .
Engineering Programming Procure- | [ - “ACO™
SSHA ment Production ~t Production
o " SSHR ' -Inspection
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IV. MANAGEMENT TECHNIQUES

A, Cost Mana,gement

1. LMSC Intern#l Budgets. The Air Force has éat'a.blished the
incentive fea.tufes of the contract in an effort to control cost and .sched,uleé
and to insure performance. . The effectiveness of the incentive features
of the contract pertaiz;ing to cost immediately became evident when the
;Qontractor established his Program.Cost. Accounting ‘System, In order
to delegate and fix management. renponsibﬂity and a,uthority, each of the
major department heads, i.e.,. : Systems Engineering and. Reliability,
Vehicle Engineering, Manufactunng Inspection, Procurement, and
Administration have been given individual operating budgets and over-
time . alloca.t:on These budgets are.reviewed weekly by the LMSC and
Air Force Program Directors and are tracked aga.in.t individual
orga.nin.t.ional a_,llocationa and master program milestones that.should
perzmt the. Contra,ctor to- stay within coats allocate.d to the program.
Experience to date ha_s indicated that this method of high-lighting and
controlling cost has permitted the Program Directors timely access
to informa.t:on which forewarns .of potential overruns. This infofmaﬁon
has permitted corrective action to be taken in sufficient time to keep
expenditures within the ‘budget. It.is. significant to note that at thig
point in the pProgram, appraximately 80% of the .costs have been -
incurred and program costs are still tracking an expenditure .curve
which will result in the .Contractor completing the .contract at the

ta,rget tost established during the negotia.t:on.
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2. Agena DAccountiixg.;System. In early December 1961

'{ it became nec:ssa.ry for the Agena.D Progﬂ'am Office to cause the
-Cpntractor to e:fablish a special accounting system for the-Agena D
pProgram which would .satisfy the Air Force ‘A_uditor.General require-
ments for the CPIF contract. This has been accomplished to the’
-satisfaction qf the -Auditor ‘General a.mi should permit.the most ‘
accurate cc\:st accumulat;on-vs-veh:cle production thus far achieved ‘
at LMSC. Sdnnyvale. The main problem with the pre-Agena. D accounting
‘system at LMSC related to the poql char'ges, which were utilized to
fund .eémmon or centralized hcilifiu .and services, It had been the
approved technique to pzd-rate these .costs among appropriate.customer
contracts. :In large measure, this accounting system limitation has
been ovg;-cdmé by the .straight line organization created by LMSC for
the .Ageha D p;.'-ogram and the fact that the -I..MSC Prograin. Director
‘has heen. able to negotiate with the remainder of the Corpora.tzon f.or
services provzded outside his control _The cost accounting system
which has been established was mutually evolved among the .Contractor,
AFPRO, local representatives of theAuditor..-Genera,l'a Office, and the
Air Force Program.Office. The breakdown of the a.ccounting system
is in. suffic:.ent detail such that the problem of cost analysis for the
,follow-on,contra,ct- should be measurably reduced Irom that of previous
development contracts negotiated with the .Ibckheed Missiles and

Space Company.

3. “Air Force Auditor.AGenera.l.R.epre,sentative. -In oxrder to

insure -Contractor -compliance with the agreed procedures and the

21



proper interpretation of the cost accounting system to sﬁpport the CPIF
contract, the Agena D Program Director requested and wu.aésigned
early in the program, a full time reprénenhtive of th§ Air Force
Auditor General's Office as a member of the Agena D staff. This
individual has had access to all cost informaﬁén as it is accrued and
is. in a position to keep the Auditor General, AFPR, and Program
Director informed of the.Contractoris compliance with the agreed-to
procedures and his current fiscal status at all times. In addition,

at the request of the AFPRO, ACO, PCO, and Program Director, he

has conducted special investigations and studies as required.

B. Program C,ontroLChannels.

1. In order to avoid the necessity of special reports and
briefings by the .Contractor to the Air Force Program Office.during
the .course of the accelerated program, the LMSC Program Director
extended to the Air Force Program Director and his staff an
invitation to attend the wgekly internal Lockhéed program management
meetings. This has become the accepted management tool of both the
LMSC and Air Force Program Directors for obtaining a weekly status
report on all features of the program. The . 'pipeline xﬁeeting ', as it
-is called, is held every Tuesday morning ,;t.0800 hours and .consists
of a detailed discusaion of the following: |

a. Action items carried over from previous meetings.

b. Significant accomplishments. since last meeting.

c. Proplems which have arisen during thé .reporting
period. | |
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d. Items which must be accomplished to stay on schedule
and within costs.

e. -Review.of technical status.

£f. .Review of tubc§ntractor procurement. status.

g Revieﬁr’ of logistic status.

h. .Review of qua_.lifiéatién progra.in.

| i. Financial and manpower status.
The -attendéel. at the meeting consist of the members aof the LMSC Pr.ogfa..m
staff through management division level and such additional representation
as may be required to adequately answer questions in connacti.nn with
presentations which are to be .giv_en. The milestone technique of program

.control is utilized with every major segment of the program réceiving as
‘detailed reviéﬁ as is required. The presence of the Air Force Program
Office ‘at this intérnal-' LMSC mn#gement meet‘ing has been a unique
advanta.ge for the Program staff for it has permitted the Air Force team
to part:c;pate in the decision making process for all major issues that have
arisen to date. Normally the Lockheed Program. Director rt!m- the meeting
and giveb the necessary administrative and technical direction to his
staff in a manner that might be considered ﬁxore appropr'iate if Air Force
represeltatives were not present, It is_con;mon practice for.the LMSC
staff and the Air Force program team to presaent technical and admini-
strative issues and differences that requ:lie mautual decision for
resalution. By this technique; it has been possible for the: Air Force
Program. Director and the LMSC P‘rogra,m..Dir‘ectorAto resolve .differénces

on the .spot and thereby, expedite the program objectives.
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C. Technical Management Interface

1. In establishing the accelerated S-Q1A Program, two of the
Johnson Committee ground rules bad a marked effect on the internal
LMSC exchange .of technical information and the AF/LMSC technical
working relationships. These were as follows:

a. "Engineexjing pPersonnel shall be located in an
enclosed area immediately adjacent to the tooling and manufa,éturing
area,

b. "Technical directive meetings involving large groups
shall not be required. Air -Force personnel iha,_llwork in close liaison
with the LMSC Project Engineer so formal meetings are not
required. "

2. The LMSC Agena D engineering staff was. selected ;from
t;he existing, experienced LMSC .engineering lper-onnal This staff
was moved to an enc].o:ed area which required a special pags to obtain
access. These measures were taken to permit thp»pcoper concentra.tmn
of effort and to eliminate interruption by Non-Agena D personnel. A
special liaison group was established to Provide information to the
various using _progra,ms.

3. It was realized .that‘the.normahleir_Fdrcg technical
-direction and monitoring efforts would be ianfectua,l and time .consuming
for such a rapidly moving ,program.v The J ohx;uon..Commitfee rule,
number two, was written to require a type of modified ,oper#tion. A

team of highly qualified Air Force officers from Air Force -Space.Systems
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mately three .days. per ‘week) and worked very closely with the LMSC
engmeering staff.. Members of the team attend.ed a large number of
the technical and policy meetings. assisted in the discussions and in
arrivigg At.decisions. . Bf being Present during these formative
discussions, there ‘were minimum delays in obtaining Air Force
approva.ls.} Personal contact with all engineering personnel was .
fostered. The Air Force bad complete access to LMSC interna]
correspondence, calculations a,.nd...engineering data which wags a sub-
stantial assistance in meonitoring the .d;veldpment.program. .

4. Although the S-01A Program personnel.spent a maJor portion
of their time at LMSC, the Program team.was normally. split between
their AFSSD and LMSC offices. To eliminate delays, a direct phone
- line was installed. between the two offices. This provided a rapid
means af. Communication and has proved very effective. Formal
. .correnpondence and paperwork has been kqpt.to 2 minimum, Interna}l |
LM-SGJengineeringreports. design reviews and analysis have been
used throughout the program. .Formal agreements have been ree.ord.ed
-28 memorandum of understanding or memorandum for the file,

-D. .Vehicle Acceptance Procedures :

l.. The team -concept.of acceptance. as used. o;xAgena Bs has

been inst:tuted for the.Agena. Ds. It is planned that after the_,detaﬂ
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.speciﬁca_tiop.' test. specification, and test procedures have been approved
and thofoughly tried out, the acceptance of vehicles will become the
.res‘p,onsihility of the Air Force P-la.nt Representative. In the interim,
however, the ,Acceptan(;e Team currently consists of three members of
the AFSSD S-0lA Directorate, one .of yvhom. gervea as Chairman, two:
members from the Air Force Plant, Representative Office (Quality
Assurance), a member from the Air Force using _programb office, and
a member from the LM5C using _Ptogra.,m office, ,

2. Acceptability of the vehicle for delivery to the
-Government is. determined by review of the test.results- during the
assembly pfoceu at the rack and module level, and during final system
test, and .thrbugh physical inspection of the vehicle. A final integrated
system test is made prior to acceptance of the -vehicie'. This test run
simulates a representative iacent inission and exprcises all equipment
to be used in the vehicle. The data is then processed and made available
for review by the ‘Acceptance Team. -A.nv acceptance .data table (Table 5)
is.completed for ease .of rev:lew.‘ Also, the .vehicle log is érovided which
gives a complete story of the vehicle from beginningl.vof assembly until
it is offered to the Air Force for qccepta:hce. After completion of the
system test and analyais of the data, the -vehicle is thoroughly.; inspected
.by the LMSC inspection organization, which is followed by the LMSC
engineering staff inspection. After working off all discrepancies, it
is turned over to the Air Force for physical inspection. The -engineering
‘members of the Acceptance Teamlaml the AFPR (QA) inspectors then

inspect the vehicle.
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3. After physical inspection of the vehicle and review of the

-data, a formal _acceptance moeﬁng is held. At thut time, an LMSC
letter certifying the veh:lcle 's a,ccepta.bilitv to applicable design and
specification is provided, signed by the LMSC Agena D Program
Dzrector. The meeting is held primarily to provide answers to the
Air,Eoroe onan}g problems, omissions, discrepancies that hve been.
uncovered. The acceptahility of the vehicle to the terms of the
contract is determined at this time. Should the vehicle be unacceptable,
a detailed liating of digcrepancies is formally provided to LMSC for
necessary 'corirective. action and.subsequent reaffer.of the vehicle,
The.oontra,_otua,l aspects of the incentive fee perta.ining to schedules

has been formally documented by memorandum between the LMSC

Program Director and the Air.Force Progra.m Birector.

27



. V. .SUMMARY ~CONCLUS_.IONS

A. Unique.Accomplishments. Following is a listing .of significant

'firsts' which will be accomplished under the Agena D contracts:

a. First CPIF contract between LMSC and the .Air,Force.l

b. .First.CPIF cdntra,ct to be negotiated in which the performance
fee aspects are -adjudged .unihtérally by a: board of Air Force officers
upon.completion of the flight test program.

c¢. First AFSSD procurgmentﬁ__of : spa,res.At.o a .de.finitiv,e list.

d. First development program in which all components. will
have begn formally qualified for flight before ﬁrit.ﬂight.

e. First "proc\‘u:ement Package' for a space .vehicle,

f. .First program to incorﬁ.ora.te -semi-automatic .checkout
equipment in system test.

g. First 'fixed price' pProcurement of a space vehicle.

h. First,formal- Coqﬁgpra‘tion.‘.c.ontrol.Bc.mrd .established for a
.space program,

B. Lessons Learned. The following may be .cited as lessons learned

to date through the .«CHIF development/ engineering .contract:

a. The incentive ,fea.,tﬁres of the .céntra_ct. coup.lod with the muing
acceptance of the challenge of the accelerated #chedule by the -Contractor,
in,larg;a measure have been responsible for the high motivation and |
umi-sua_l productivity of the AgenaD program.

b. Without-quention.. the incentive features of .th.e -contract have

-contributed to increased -emphagis on cost.control by the contractor and
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resulted in all scheduled deliverias being met thus fax.

c; . The re:lmb.uragble -concept of funding the -production. contracts
.for.hoogtexq and stages is highly endorsed for it pPermits a.n' orderly
Production flow to be established, economical lot buys and fixed price
éontra,,cts to be negotiated, con.ﬁggration control to he effectively |
exercised, costs. to he held down and, in genefql, better .ma.nagementv
to be exercised.

d.. The paradox of the relaxed fofmal.documenta,tiox; requirements
and ''skunk-works " approach of the accelerated program to the stringent
.controls n.ece!sary.iox; effective management. of a.CPIF contract make .it
difficult. for the Air Force Program Director to-satisfy both objectives
Without.compz;omise. In large measure, through the .close working
relationship ;nd.coo#er;tion of hoth parties, it.is helieved that this has
been a;l.ccompli shed. |

e. Future.CPIF contracts wou.ld be jac:lita.ted in the negotiation
phase - through the use of a more definitive work . -statement than .waj pre-
pared for the Agena D Rrogram.

f. The accou.nhng system evolved for the. CPIF contract
md:lrectly should result in more accurate .costing for all LMSC programs.

g It has been eatahlished that through a_close ‘working relationship
with the Contractor, it is poasible to eliminate the .reqﬁirement.for ma.ny
reports, meetings, etc., and, in general reduce documentation. This
has not heen accomplished without personal mconvemence to members of
the Air Force Program team who routinely spend three to five days per
‘week on TDY. -Should other high .priority pPrograms adopt the Agena D
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approach, it is recommended that PCS be .considered-as a possible means
-of eliminating this objectionable aspect,
h. Configuration Control is a mandatory prerequisgite to

effective standardization of design and should enhance reliability and

quality control.



