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1
INTRODUCTION

This document was prepared in accordance with data requirement (DR) 1-9, information
requirements document (IRD), data procurement document (DPD) 400, Contract NASA-30490, and
contains a complete summary of work performed under the Buy 1 contract for the space shuttle
solid rocket motor (SRM) during the period June 1974 through March 1984.

In accordance with a requirement of DR 1-9, the format of the document is keyed to the
work breakdown structure (WBS). The NASA-assigned WBS under 1.1 is used, with the Wasatch
Division WBS under the letters "HN" added as a cross reference. Figures 1 and 2 show how the
contract work was subdivided and scheduled for optimum management for the SRM project.

No attempt has been made to provide details of actions, operations, designs, hardware, tests,
or results. All entries are summary in nature with references for detail to applicable documents
submitted to NASA/Marshall Space Flight Center (MSFC) throughout the period of performance
and available in the Central Documentation Repository, CN22D, at MSFC.

Figure 3 is a copy of the contract NAS8-30490, Schedule B contract closeout letter AP46-
396-89, dated 20 September 1989.

The requirement for use of the International System of Units has been waived for this

document.

00C NO. TWR-50181 I voL

REVISION
SEC | PAGE

90280-3.1

1



W CORPORATION

SPACE OPERATIONS
HNA1 HN4
‘ MANAG! TOOLING AND
ENGINEEF SUPPORT EQUIPMENT
MULT!-ELEME
1.1.5
HN101 | HN102 HN401
ACQUISITION AND
MANAGEMENT ENGINE SUSTENANCE
1.1.1.2 1.1.5.1
é I
P e ——
-01-00 TD -07-10
-01-10 -01-10 -07-20
PERFORMANCE SYST
| MANAGEMENT REQUIRNDLING INSULATION
1.1.1.2.1 1.1.5.1.1 1.1.5.1.6
-02-00ECP -09-10
-02-10 -02-10 -09-20
CONFIGURATION RELIABIL, MOTOR
a MANAGEMENT | LIAISON ENASE FINISHING
1.1.1.2.2 1.1.5.1.2 1.1.6.1.7
-03-10 -10-10
INFORMATION SUPPORT
MANAGEMENT SELLANT EQUIPMENT
1.1.1.2.3 1.1.5.1.3 1.1.5.1.8
-04-20 IRRs -01-10
-04-10 ~01-20
GFE/GFP PLANNING AND
| MANAGEMENT JZZLE SUPPORT
1.1.1.2.4 1.1.5.1.4 1.1.5.1.9
-14-20
-05-10 -14-10
PROCUREMENT TOOLING AND
MANAGEMENT NITION SUPPORT EQUIPMENT
- SUSTENANCE
1.1.1.2.5 1.1.5.1.5 1.1.5.2.0
~06-10 A024632a
PROJECT
L_ DIRECTION
Figure 1. Work Breakdown
1.1.1.2.6 Structure Increment Il First Buy

SRM Schedule B

pocvo. TWR-50181

8EC Ime



PROJECT MANAGER £ G. Dcrsev

RESP I. C. Adams ORG Froject vontrol

CONTACT R. F. McQuain EXT 3388

MIC’S Thiokol Space Shuttle Mansgement Information Center

s 872 =d Thoage Coder 917
nthi
Y TWR-11724-75

e FY_1985 FY 1986

CY 1985 CY 1986
STeTmie Y [Fm{afm{s{yjasoin D) I |FIM]|A M)

AMLESTONES LEVEL | HEADQUARTERS
SPACE TRANSPORTATION SYSTEM NUMBE

MLESTONES LEVEL lii MSFC

B

5TH QUAL FIRING

JEVELOPMENT MOTORS

DM-1 STATIC TEST 18 JUL 1977
DM-2 STATIC TEST 18 JAN 1978
DM-3 STATIC TEST 19 OCT 1978
DM-4 STATIC TEST 17 FEB 1979

DM-5 PERFORMANCE IMPROVEMENT
DM-6 FWC-SRM
DM-7 FWC-SRM

AUALIFICATION MOTORS
QM-1 STATIC TEST 13 JUN 1879

QM-2 STATIC TEST 27 SEP 1979
QM-3 STATIC TEST 13 FEB 1980
QM-4 PERFORMANCE IMPROVEMENT ] \/
QM-5 FWC-SRM

GROUND TEST MOTORS v EVENT 4} NASA CONTROLLED MILESTONES

G WINDOW ) sTs LauNcH

FLIGHT TEST MOTORS (DDT&E)

s s URBISHMENT V SAM MILESTONES
STS-1

ATUS
STS-2 ¥/ onoock msrc or ksc oR TC

8TS-3 V STATIC TEST AT THIOKOL
STS-4
STS-5
STS-6

INCREMENT Il PRODUCTION (Buy 1)
sTS-7

STS-8

sTS-9

sTS-10
STS-11
§TS-12
§TS-~13
STS-14
STS-15

IJFNDJFMAMJJASONDJFMAMJ
CY 1985 CY 1986
FY 1985 | FY 1986

Figure 2. Program Master Schedule
3

AC24768a



W CORPORATION

SPACE OPERATIONS

National Aeronautics and
Space Admunistration

George C. Marsnail Space Flight Center
Marsnall Space Flight Canter, Alabama 35812
AC(205)544-2121

AP46-396-89 September 20, 1989

Resry 1© An of

Thiokol Corporation

Space Operations

Attn: S. L. Littauer

P.O0. Box 707, M/S TO2

Brigham City, Utah 84302-0707

Subject: Contract NAS8-30490, Schedule B Contract Closeout.

Reference is made to Thiokol, Inc. letter T301-FY90-0208/PAW
dated August 14, 1989 explaining The Nozzle Technology
Advance Program (NTA) that was. directed by Change Order 830
and requesting the program be officially cancelled if funding
is not available to complate the work.

The Project Office has notified me that all effort under
change order 830 is completa and all reports and data have
been provided toc MSFC. Therefore, Schedule B is complete and
Thiockol can proceed to closeout that part of the contract,
including billing of unpaid fees.

C‘DZ/ﬂj

Emil L. Posey
Contracting Officer

ngure 3. Contract Closeout Letter
REVISION 00C NO. TWR-50181 l voL
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2
DISCUSSION

Thiokol provided labor, material, and services necessary to accomplish the scope of work as defined
in Supplemental Agreement (S/A) 610 (Schedule B), dated 12 April 1983, and contract
modifications as listed in Appendix A. The scope of work is as follows:

Article B2-Scope of Work (in part)

The contractor will, on the terms and conditions hereinafter more particularly set forth, furnish
the necessary management, labor, facilities, tools, materials and equipment and do all things
necessary for performance of the work described below:

a Manufacture, assemble, and deliver space shuttle solid rocket motors in accordance with
Exhibit A, Space Shuttle Solid Rocket Motor Statement of Work, First Incremental Buy for
Increment II of the Space Transportation System.

b. Provide solid rocket motor support equipment, tooling, and support parts in accordance with
Exhibit B, Space Shuttle Solid Rocket Motor Provisioning Procedure for Support Equipment,
Tooling, and Support Parts.

c. Provide overhaul and/or repair of SRM components and related hardware in accordance
with Exhibit C, Overhaul and Repair Procedure.

d. Provide data in accordance with the IRD, DPD 400, as set forth in Exhibit A, Article
B1-Scope of Work.

AEVISION 00C NO. TWR-50181 I voL
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3
STATEMENT OF WORK (in part)

3.1 INTRODUCTION

Thiokol performed the requirements of the SOW for the First Incremental Buy for Increment II of
the Space Transportation System (STS), which was governed by the following documents developed
under the basic contract of the solid rocket motor (SRM) for the space shuttle:

Management Plan, TWR-10191

Configuration Management Plan, TWR-10150
Development and Verification Plan, TWR-10212 (information purposes only)
Safety Plan, TWR-10163

Quality Plan, TWR-10161

Reliability Plan, TWR-10162

Procurement Management Plan, TWR-10194
Integrated Logistics Support Plan, TWR-10306
Materials Selection and Control Plan, TWR-10192
Facilities Utilization Plan, TWR-10156

k. Manufacturing Plan, TWR-10341

F@m e e gE

—

[

3.2 DELIVERABLE HARDWARE (SRM end items)

Thiokol manufactured, assembled, and delivered to KSC two each (one left hand and one right
hand) SRMs for each of STS flights 7 through 15. Segment deliveries (Figure 4) met the
contractual dates for the first 4 flights (S/A 610 and pertinent contract modifications noted in
Appendix A); however, programmatic changes caused some delivery delays in the remaining flight
sets. All deliveries met the KSC need dates. These SRMs met the following requirements:

Flight Motor Set CEI Specification No.
STS-7 CPW 1-3200, Parts [ and II
STS-8 through 15 Specification requirements as defined by S/A

505 of NAS8-30490, Schedule A.

The requirements of this paragraph were met on the use of previously flown/tested hardware from
STS flights or the SRM development and qualification program.

Return and refurbishment of expended flight hardware from flights STS-1 through -10 (excluding
STS-4), as well as refurbishment of hardware from DM-5, QM-4, and two casting segments
damaged during the Buy 1 program, were accomplished under this SOW.

REVISION 0OC NO. TWR-50181 l vOL
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3.3 ACQUISITION OF SRM FLIGHT HARDWARE REUSABLE METAL PART INVENTORY

Thiokol acquired and delivered to inventory the following items of SRM flight hardware:

a. SRM case hardware--230 case manufacturing segments

b. SRM nozzle hardware--30 sets of nozzle metal parts
Ignition system hardware--Metal parts, subassemblies and assemblies required to allow the
buildup of 55 initiators, 20 arm and monitoring assemblies, 70 booster-barrier assemblies, and
41 igniters

d. Miscellaneous metal parts--Parts, other than defined above, necessary to support the
requirements of Para 1 of this SOW.

3.4 ACQUISITION AND SUSTENANCE OF TOOLING AND SUPPORT EQUIPMENT TO
SUPPORT PLANNED PRODUCTION AND DELIVERY REQUIREMENTS

Thiokol did sustain the tooling and support equipment acquired under this basic contract for the

Buy 1 of the space shuttle SRM necessary to satisfy the requirements of this SOW. In addition,

Thiokol did acquire and maintain those additional tools and support equipment necessary to meet
the production/delivery requirements of the schedule.

3.5 MANAGEMENT AND ENGINEERING

Thiokol provided for the effective management of the requirements of this SOW to include the
production and delivery of the data required by the IRD, DPD 400, and any other provision of the
contract. Thiokol did sustain/maintain the engineering baseline developed under this basic
contract for the Buy 1 of the space shuttle SRM and provided the necessary support to the
accomplishment of the requirements of this SOW to assure conformance to the engineering
baseline, and demonstrated that product quality and reliability were maintained and not degraded.

3.6 DELIVERABLE DATA

Thiokol furnished documentation as listed in Appendix B.

3.7 HARDWARE DELIVERY DATES (on dock KSC delivery)
Thiokol delivered the SRMs required as shown in Figure 4.

REVISION DOC NO. TWR-50181 | voL
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4
WORK BREAKDOWN STRUCTURE

1.1.1 Solid Rocket Motor Buy 1

This WBS element defined the overall effort to provide the management, lahor, facilities, tools,
materials, hardware, and equipment (excluding government-furnished equipment (GFE)) to:

a. Design, develop, manufacture, and test the SRMs used to launch the space shuttle flight
vehicle and also the associated support equipment (SE) and tooling.

b. Sustain the tooling and support equipment acquired under basic contract. Acquire and
maintain additional tools and support equipment necessary to meet requirements.

c. Support integration of the SRM into the solid rocket booster (SRB).

d. Manufactured and delivered 18 flight test motors (9 flight sets, STS-7 through STS-15,
January 1983 through April 1984).

e. Designed, developed, and acquired (manufactured or purchased) a number of items of
transportation support equipment (TSE), special test equipment (STE), and ground support
equipment (GSE), and delivered items of equipment as directed to both MSFC and Kennedy
Space Center (KSC).

f.  Prepared, delivered, and maintained as necessary plans, reports, drawings, specifications,
photographs, motion pictures, film clips, microfilms, magnetic tapes, etc., as required by IRD,
DPD 400, which was incorporated into the contract. All items of data submitted to NASA as
part of the contract are listed in Appendix B.

1.1.1.2 Management (HN 101)

Organization

Upon receipt of authorize to proceed (ATP) in April 1983, the Wasatch Division of Thiokol
Corporation designated the Solid Rocket Motor Project Office (SRMPO) to manage the tasks
specified in the contract, with Edward G. Dorsey, Jr., director, and John D. Thirkill, deputy
director and chief project engineer. The original Buy 1 organization is shown in Figure 5. The
Wasatch Division and Thiokol Corporate organizations were as shown in Figures 6 and 7.

In October 1982, Thiokol Corporation merged with Morton Norwich, forming a new
corporation known as Morton Thiokol, Inc., with a corporate structure as shown in Figure 8. The
Wasatch Division organization as of 1 Feb 1984 is shown in Figure 9. The makeup of the SRMPO

remained stable throughout Buy 1 with very few changes in personnel and assignments; however,

AEVISION
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to accommodate increases in scope and responsibilities, the SRMPO was redesignated as Space
Booster Programs, with Edward G. Dorsey, Jr., vice president, and Joe C. Kilminster, SRM project
director.

When Dorsey retired in November 1983, Joe C. Kilminster succeeded to the position of vice
president, Space Booster Programs, with Boyd C. Brinton as director of the SRM project. The
organization at the beginning of February 1984 is shown in Figure 10.

Project Management and Direction

Wasatch Division management policies and procedures provided the project director and his
organization with complete authority to successfully manage and direct the SRM project. The
project director delegated responsibility and authority to specific project managers in the SRMPO
to manage and direct specific elements of the WBS. The SRMPO exercised authority to:

a. Direct and control the assigned project, including development and production effort.

Develop overall plans, project mileposts, master plans, and schedules to achieve NASA project
goals and objectives.
¢. Allocate resources to fulfill contract requirements.

d. Coordinate and control total project effort to utilize resources, maintain schedules, and
conform to quality standards, customer specifications, and budget allocations.

e. Develop solutions to unexpected or critical problems to attain project objectives and comply
with NASA requirements.

f  Represent the corporation to the NASA and associate contractors.

The SRMPO managers acted in the capacity of both program managers and project engineers
and were supported by team managers who represented the functional organizations of
Manufacturing, Quality Assurance, Finance, Procurement (Subcontract Management), and
Contracts. Each team manager:

a. Had the authority to act as director of his functional organization and was fully supported by
that organization.

b. Brought to the project effort the specialized talents in his field and of his organization, thus

ensuring technical excellence at minimum cost.

c. Was responsible to the cognizant project manager for the performance of the functional
organization he represented.

Management of the project and the WBS elements was closely controlled by means of the
project director’s weekly team meetings attended by WBS managers and team managers, WBS
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managers’ weekly team meetings, individual coordination as necessary, and directions issued by
formal means, such as: subdivided work descriptions (SWD), action orders, and memoranda. To
ensure that NASA requirements were fully met at all times, frequent technical interchange
meetings were held with NASA representatives. In addition to the scheduled formal design
reviews, quarterly reviews were also held, and a number of informal conferences also took place.

The SRM management activity provided management of administrative functions of the
SRM project as follows:

1.1.1.2.1 Performance Management
1.1.1.2.2 Configuration Management
1.1.1.2.3 Information Management
1.1.1.2.4 GFE/GFP Management
1.1.1.2.5 Procurement Management
1.1.1.2.6 Project Direction

The complete WBS is contained in, Expanded Work Breakdown Structure and Dictionary,
TWR-10517. Details of the management of the SRM project are contained in, Management Plan
for Space Shuttle Solid Rocket Motor Project, TWR-10191.

1.1.1.2.1 Performance Management (HN101)

This effort provided the performance management activities, including: establishment and
implementation of the financial plan, management of the control and performance measurement
system, preparation and monitoring of budgets, and preparation and submittal of required resource
status reports. Activities are further defined as:

a. Updated and maintained the WBS in conjunction with DR 1-2, DPD 400.

Updated and maintained the SWD which defined detail work elements, area performing
activities, and start and completion dates.

¢. Implemented and maintained the Management Cost and Control System (MCCS) in
conjunction with division policies and procedures and NASA document MM8020.6, Rev1 (1
Oct 1982).

d. Provided cost per flight projections and status on a required basis.

e. Prepared and submitted the performance measurement cost/schedule/technical reports in
accordance with DR 1-11, DPD 400.

f.  Prepared and submitted to the customer the monthly and quarterly financial management
reports in accordance with DR 1-5 and DR 1-6, DPD 400.
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1.1.1.2.2 Configuration Management

This task included the effort to define, control, and account for all hardware configurations at any
point in time throughout the project by managing the following:

a.

b.

REVISION

90280-3.5

Identification of configuration baselines.
Control of changes to configuration baselines.

Verification that the as-built configuration agrees with the current configuration baseline, or
that differences are identified.

Establishment and maintenance of specification formats, end item selection criteria, and
procedures for control and accounting of configurations and changes.

Prepare for and support preliminary design reviews (PDR), critical design reviews (CDR),
design certification reviews (DCR), and configuration management audits.

Preparation of change proposals.

The following is a brief summary of the main events associated with this task:

Prepared and submitted all data necessary to conduct planned PDRs, CDRs, and DCRs.

Configuration Management Plan, TWR-10150, was prepared to implement and control the
configuration management requirements. The following is a brief summary of the revision
history on this document:

1. Rev A incorporated NASA’s comments on the original submittal of the Configuration
Management Plan.

2. Rev B incorporated the contract end item (CEI) specification as the controlling document
for NASA Level IIl baseline requirements. '

3. Rev C changed the CEI addenda format so that each addendum only covers the
applicable end item differences from the basic specification.

4. Rev D incorporated MSFC/KSC-CMP-1 comments by NASA as a result of the
configuration management audit conducted 5 to 7 May 1981, configuration management
requirements pertaining to time compliance technical instructions (TCTIs), retrofit
requirements, hardware qualification status control, the applicable requirements of SRB
Plan for Hardware and Material Returned From Space, and organizational changes.

5. Rev E incorporated STS-1 artifact traceability.

All vendors supplying major criticality 1 components were baselined.
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d. A computer system capable of providing an automated as-built versus as-engineered
comparison was developed and adopted as an aid in the acceptance of delivered items.

e. A change board was established to provide effective engineering and process change control
both in-house and at vendors and with baseline (approved) processes.

£  PDRs and CDRs for the baseline design SRM and the HPM were successfully conducted.

g An effective system for preparing and submitting engineering change proposals (ECPs) for
Class I engineering changes in accordance with NASA/MSFC manual MM8040.12, Standard
Contractor Configuration Management Requirements MSFC Programs, was established.

All configuration management activities were successfully carried out in compliance with the
requirements of MM8040.12. Departures from the requirements of MM8040.12 were implemented
only as directed by NASA/MSFC.

1.1.1.2.3 Information Management

The information management and deliverable data activity consisted of the overall management
process and effort required to establish and maintain adequate control of all information produced
in connection with contract performance. This activity comprised the following elements:

1) management of reportable data, 2) project scheduling and control, 3) operation and maintenance
of the management information center (MIC), and 4) documentary photography.

These activities were directed and controlled by Information Management, Project Control
Department of the SRMPO, Space Booster Programs Directorate.

Management of Reportable Data

Management of reportable data was primarily concerned with the acquisition, identification,
storage, accountability, and distribution of information. Included in this activity were the following:

a. Establishing and maintaining the IRD, DPD 400, Rev A, and maintaining a continuing review
of information requirements as described therein. The IRD was prepared by the contractor,
submitted as part of the proposal, and incorporated into the contract by reference. All
changes to the [RD were prepared by the contractor and approved (MSFC letter or contract
modification) by NASA prior to iraplementation.

b. Scheduling and directing preparation of data items required by the IRD, and accomplishing
final review and transmittal of such data. Controlling maintenance of Type-1 data (as
identified in the IRD) through use of document change notice (DCN) procedures as specified
in the IRD.

c. Preparing and distributing a monthly Contractor’s Information Accessioning List as required
by the IRD.
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d.

Establishing and maintaining a system for identification and control of vendor and
subcontractor data requirements.

Providing editorial, composition, and illustrator services, and accomplishing printing,
duplicating, and binding of all items of data as required.

Receiving, controlling, and distributing information transmitted by NASA and associate
contractors, and establishing and maintaining a system for identification, storage, and retrieval
of such information. Maintaining a record of all information transmitted to NASA, and all
transactions between the contractor and NASA and between the contractor and associate
contractors.

All items of data required by the IRD were prepared and transmitted to NASA in accordance

with distribution instructions provided by MSFC. A cumulative listing of data submitted to NASA
is contained in Appendix B.

Project Scheduling and Control
This activity included the following elements:

a.

Received, via contract change order, changes to NASA delivery and launch schedules, reviewed
and evaluated schedule changes, assessed impact, and disseminated results to management and
to NASA. Received, reviewed, and evaluated proposed or “what if"-type schedules and
returned results to NASA.

Prepared and maintained program requirements documents. These were master documents
defining program milestones. The program requirements documents were then used to
prepare detailed project schedules covering all activities of design, procurement, manufacture,
test, transportation, and delivery of program hardware and contract-required engineering and
technical data.

Maintained a continuing review and analysis of vendor and in-house schedules (master and
detail), noting critical paths and pinch points and notifying management and NASA of
incipient problem areas. Revised schedules as necessary and submitted them to NASA on a
weekly/monthly basis to meet NASA requirements.

Major program events from ATP through STS-15 launch are listed in Table 1.

Operation and Maintenance of the Management Information Center

The MIC adjacent to Space Booster Programs Directorate offices served as the focal point for all
planning, decision-making, and display for current project, technical, cost, schedule, and other

programmatic data. The MIC is organized into three areas: an information area, a projection

area, and a support area.
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Casting Dates

STS-7A
Aft
Aft-C
Forward-C
Forward
STS-7B
Aft
Aft-C
Forward-C
Forward
STS-8A
Aft
Aft-C
Forward-C
Forward
STS-8B
Aft
Aft-C
Forward-C
Forward

QM-4 Static Test

Casting Dates

STS-9A
Aft
Aft-C
Forward-C
Forward
STS-9B
Aft
Aft-C
Forward-C
Forward

STS-6 Launch

Table 1. Major Program Events

Flight Crew: Weitz, Bobko, Peterson, Musgrave

Casting Dates

STS-10A
Aft
Aft-C
Forward-C
Forward
STS-10B
Aft
Aft-C
Forward-C
Forward
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12 Jul 1982
28 Jul 1982
25 Aug 1982
15 Sep 1982

13 Jul 1982
29 Jul 1982
26 Aug 1982
16 Sep 1982

20 Dec 1982
4 Jan 1983

24 Jan 1983
21 Feb 1983

21 Dec 1982
5 Jan 1983

25 Jan 1983
22 Feb 1983

21 Mar 1983

28 Mar 1983
4 Apr 1983

20 Apr 1983
25 Apr 1983

29 Mar 1983
5 Apr 1983

21 Apr 1983
26 Apr 1983

4 Apr 1983

16 May 1983
6 Jun 1983

22 Jun 1983
24 May 1983

17 May 1983
7 Jun 1983

23 Jun 1983
25 May 1983
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Table 1. Major Program Events (Cont)

Inert Segment to KSC From Corinne Arrive KSC
Forward 14 Jun 1983 26 Jun 1983
Aft 15 Jun 1983 26 Jun 1983
STS-7 Launch 18 Jun 1983
Flight Crew: Crippen, Hauck, Fabian, Thagard, Ride
Casting Dates
STS-11A
Aft 29 Jun 1983
Aft-C 5 Jul 1983
Forward-C 26 Jul 1983
Forward 13 Jul 1983
STS-11B
Aft 30 Jun 1983
Aft-C 6 Jul 1983
Forward-C 27 Jul 1983
Forward 14 Jul 1983
STS-12A
Aft 15 Aug 1983
Aft-C 10 Aug 1983
Forward-C 23 Aug 1983
Forward 31 Aug 1983
STS-12B
Aft 15 Aug 1983
Aft-C 11 Aug 1983
Forward-C 23 Aug 1983
Forward 1 Sep 1983
STS-8 Launch 30 Aug 1983
Flight Crew: Truly, Brandenstein, Garduer, Clugord, Thornton
Casting Dates
STS-13A
Aft 13 Sep 1983
Aft-C 6 Sep 1983
Forward-C 19 Sep 1983
Forward 4 Oct 1983
STS-13B
Aft 14 Sep 1983
Aft-C 7 Sep 1983
Forward-C 20 Sep 1983
Forward 5 Oct 1983
STS-14A
Aft 21 Nov 1983
Aft-C 11 Oct 1983
Forward-C 24 Oct 1983
Forward 31 Oct 1983
STS-14B
Aft 22 Nov 1983
Aft-C 12 Oct 1983
Forward-C 25 Oct 1983
Forward 1 Nov 1983
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Table 1. Major Program Events (Cont)

Casting Dates

STS-15A
Aft
Aft-C
Forward-C
Forward
STS-15B
Aft
Aft-C
Forward-C
Forward

STS-9 Launch

Flight Crew: Young, Shaw, Gerriot, Parker (Lichtenberg, Merbold)

STS-11 Launch
Flight Crew: Brand, Gibson, McCandless, McNair, Steward

NASA Headquarters Approved Third Set of Railcars
Incident at Casting Pits

STS-13 Launch
Flight Crew: Hart, Van Hoften, Nelson, Crippen, Scobee

First Case After 2 Mar 84 Incident (STS-17B Forward)

SPACE SHUTTLE LAUNCHES OVERVIEW
DDT&E Launch Dates

Motor Assignments

5 Jan 1984
14 Nov 1983
15 Dec 1983
7 Dec 1983
6 Jan 1984
15 Nov 1983
16 Dec 1983
8 Dec 1983

28 Nov 1983

3 Feb 1984

15 Feb 1984
2 Mar 1984
6 Apr 1984

24 May 1983

Launch Dates

STS-1 12 Apr 1981
STS-2 12 Nov 1981
STS-3 22 Mar 1982
STS-4 27 Jun 1982
STS-5 11 Nov 1982
STS-6 4 Apr 1983
Buy 1 Launch Dates
STS-7 18 Jun 1983
STS-8 30 Aug 1983
STS-9 28 Nov 1983
STS-11 3 Feb 1984
STS-13 6 Apr 1984
STS-14 30 Aug 1984
STS-17 5 Oct 1984
STS-19 8 Nov 1984
STS-20 24 Jan 1984
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The information area is essentially a conference room equipped with multimedia audio and
visual aid capability. For the SRM Buy 1 project, these included permanent wall displays,
backlighted panel displays, and a large screen equipped for rear-screen projection, as well as
overhead microphone and speaker systems for teleconferences and tape recording systems. The
conference room is also equipped with a terminal for the NASA 4-wire teleconference network and
a separate teleconference system that operates through the regular telephone circuits.

The projection area is equipped with dual overhead projectors, dual 35-mm slide projectors,
and a 16-mm sound film projector. An audio and cuing link provides communication with the

conference room.

The support area provides the necessary facilities for revising and photographing panel
displays which can be moved along tracks from the conference room to the support area. Also
included are facilities for preparation, revision, and storage of visual aids. For the SRM project,
currently maintained backlighted panel displays were photographed in the support area to provide
masters for status reports and other printed publications. Operation and maintenance of the MIC
consisted of the following:

a. Communications and Recording consisted of: 1) recording and preparing minutes for weekly
team meetings and other meetings as required; 2) receiving and distributing agendas and
minutes of NASA teleconferences (SIRs, PRCBs, etc. as required), notifying interested
personnel and assisting NASA communications centers in completing conference hookups; and
3) helping to establish teleconference hookups as required for conferences originating at the
Wasatch Division.

b. Audiovisual Support involved the operation of various types of projection equipment located in
the MIC projection area in support of meetings and presentations.

c. Charts and Displays consisted of the preparation, maintenance, and photo reduction of charts
and displays required for the operation of the MIC and the preparation of printed status
reports.

Documentary Photography

The recording of significant events, operations, and processes was an important activity in the
management of SRM project information. Documentary photography was accomplished in
accordance with the documentary photography plan, Documentary Photograph Requirements for the
Space Shuttle Project, TWR-10667, DR 1-13. A schedule of events, operations, and processes was
reviewed with the MSFC resident manager who selected photographic records which were of
interest to NASA. Still color 8 by 10-in. prints, together with negatives and 16-mm silent color
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motion picture camera film, were provided to MSFC. A listing of events photographbed and filmed
during Buy 1, together with negative and film identification numbers, is presented in Appendix B.
1.1.1.2.4 GFE/GFP Management
This element provided the effort required to establish and maintain GFE by:
a. Identifying, analyzing, and scheduling SRM project-related requirements for GFE.
b. Providing records and reports on the status of all GFE.

Over the period of the Buy 1 contract, the reporting of GFE requirements and status,
equipment needs, schedule need dates, quantities and actual delivery dates were covered quarterly
in report TWR-10195. This document was updated at the conclusion of the Buy 1 phase of the
contract to reflect the GFE requirements of the SRM Increment I requirements.

1.1.1.2.5 Procurement Management

Morton Thiokol Procurement Management Plan, TWR-10194, Rev A, outlined the requirements for
subcontract management intended for use in support of NASA SRM Buy 1 and production
programs. It summarized, or incorporated by reference, corporate Wasatch Division management
and functional organization procedures and policies controlling and implementing the total
acquisition process. Administration of procurement management was under the direction of the
manager of Procurement. The focal point for SRM procurement activities was the SRM
procurement team manager, who used the detailed knowledge and experience of individual buyers
to place and administer subcontracts. The SRM procurement team manager interfaced with the
SRM Project Office and representatives of functional organizations to establish contractor controls.

An overview of the subcontract procurement items is noted in Table 2.
1.1.1.2.6 Project Direction

This activity provided the overall top level project management and key team member functions
not specifically included in any other WBS element, and exercised responsibility to:

a. Ensure that negotiated project costs were not exceeded.
Ensure that project schedules were maintained.
c. Establish effective production techniques to effect the lowest possible cost per flight.
d. Provide top level management support for procurement and subcontract management.
e. Provide liaison support to NASA facilities (MSFC, KSC, and Johnson Space Center (JSC).
Engineering Systems Requirements (HN102)

This task includes the effort required to support integration of the SRM into the SRB including
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Table 2. Subcontracting Procurement -Overview

All subcontracts awarded in support of SRM Buy 1 effort (Project Designator HN) are complete,
and final payment has been made.

Plant expansions for the production of ammonium perchlorate by Pacific Engineering and
Production Company and Kerr-McGee were successfully accomplished.

Accomplishment toward the Small Business (SB)/Small Disadvantaged Business Concern (SDBC)
Subcontracting Plan were measured as:

Planned Actual
Total Subcontract Dollars $181,108,980 $180,230,885
SB Subcontract Dollars $35,939,203 $59,663,448
SDBC Subcontract Dollars $452,960 $1,005,842

During performance under NAS8-30490, Schedule B, Thiokol continued to maintain a Procurement
System approved by the Government under the administrative cognizance of Air Force Contract
Management Division (AFCMD).
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support to SRB Buy 1, along with analyses, studies, and evaluations necessary to define
requirements. This effort included:

a. Conducting system engineering analyses.

Conducting trade studies to evaluate design approaches, cost effectiveness, and schedule
constraints.

c. Participation in development and control of interface control documents (ICD) and ICD
controlled hardware interfaces.

d. Supporting design, reviews, audits, and analyses.
e. Processing technical directives (TD) applicable to Exhibit C to the contract.

f Evaluating and determining the impact of all Level II and Level III requirements changes
affecting the SRM.

1.1.1.3.2 Reliability and Liaison Engineering

The safety, reliability, and quality assurance (SR&QA) activities were conducted to ensure total
mission success of the manned space shuttle system. These activities involved the planning,
implementation, and documentation necessary to fulfill the requirements of NASA document
NHB 5300.4 (1D-2), Safety. Reliability, Maintainability and Quality Provisions for the Space
Shuttle Program. '

The SR&QA activities implemented and accomplished during the period of performance
included the following:

a. Established design requirements/criteria.

Participated in design reviews.
¢. Conducted supplier selection, monitoring, control, and audits.
d. Conducted design trade studies.

e. Prepared failure mode effects analysis/critical items list (FMEA/CIL) reports, and conducted
hazards analyses.

f. Monitored and evaluated test programs.

g. Reviewed and approved engineering documentation.
h. Participated in failure investigations.

i.  Accomplished problem reporting.

j.  Performed nonconformance investigations and corrective actions.
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k. Conducted performance analyses and assessments.
l. Reported accidents/incidents.

m. Prepared certificates of qualification (COQ).

n. Conducted motivation awareness.

0. Prepared environmental impact statements.

p. Supported annual SR&QA and materials and processes (M&P) audits by MSFC.

Safety

The main safety tasks involved the identification of safety criteria for SRM and manufacturing
equipment designs. Operations hazards analyses were also conducted on the SRM and selected
GSE items. All accidents/incidents of a significant nature were reported to MSFC and corrective
action reports were submitted. Environmental impact assessments and statements were prepared
to cover manufacturing and test operations at Wasatch Division. Special hazards studies and
analyses of KSC SRM operations were conducted to identify potential hazards and actions required
to prevent accidents or incidents involving the handling and storage of SRMs. Motivation
awareness activities were accomplished in-plant and at suppliers, including launch honoree
attendance at several space shuttle launches.

Reliability

SRM designs were prepared in compliance with design requirements criteria identified by
Reliability. Assurance that these criteria were incorporated was accomplished by approving all
engineering documentation (drawings, specifications, test plans, test reports, etc.) and participating
in all design reviews (PDRs, CDRs, etc.). FMEA/CIL documents were prepared for all SRM
designs. Assurance that critical hardware was adequately inspected was accomplished by
identifying critical hardware characteristics and providing this data to Quality via the engineering
data requirements (EDR) form. Trade studies, evaluations, and analyses were conducted to
confirm that SRM design features were adequate and redundancy was incorporated where possible.
Significant problems were reported, and participation in failure investigations was accomplished.
COQs were prepared for all flight motors and backup data identified and provided to MSFC.

Quality Assurance

Quality engineering and inspection functions were performed to ensure that quality hardware was

delivered to NASA. This activity started with the identification of quality requirements/criteria for
the SRM design. Review/approval of all engineering documentation assured that the criteria were
complied with, and that the design characteristics could be confirmed by inspection. Detailed

inspection planning and trained line inspectors ensured that quality hardware was produced.
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Nonconformance investigations and corrective action activities further ensured that acceptable
hardware was being manufactured. Suppliers were selected, controlled, and monitored against
detailed engineering documentation. Annual audits were conducted to ensure that high quality
was maintained in the suppliers’ quality system and hardware. Production quality requirements
were evaluated and changes incorporated in the quality production plan to ensure continued
quality hardware.
1.1.1.4 Multi-element Support (FIN103)

This element provided the effort and support for work disciplines not ordinarily charged to other
WBS elements and included the following:

a. Launch Site Liaison

b. Facilities

¢. Structural and Dynamics Test Support
d. Logistics .
e. Transportation

f. SRM and Recovered Hardware
1.1.1.4.1 Launch Site Liaison

This element included development of launch site planning, launch site labor, task analysis, opera-
tions analysis, and transportation analysis for the launch site at KSC.

1.1.1.4.2 Logistics

This element indudeﬁ the development planning, analysis, and integration of all activities related
to SRM launch site operations. A launch site support systems requirements analysis was prepared
to encompass all functions involving shipment of the SRMs from Wasatch Division to KSC, with
all operations at KSC to include transportation, handling, receiving, inspection, assembly, checkout,
integration, recovery, disassembly and refurbishment, test operations, and shipment of hardware
back to the Wasatch Division.

The results of this activity included the following types of information:
a. SE items required including GSE, CSE, and TSE.
Facility and flight hardware interfaces for SE identified to be included in SE design and ICD

development.

¢. Operations and maintenance documents (OMD) needed for complete and proper coverage of
the SRM-related operations.

d. Definition of the support materials and supplies required to perform specific tasks.
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e. Identification of any special operations and maintenance requirements to be included in the
OMRSD.

¢ Identification of areas where SRM-related training should take place and support the develop-
ment of the training program.

1.1.1.4.3 Facilities

This element included planning and direction to support facility modification and rearrangement.
The major effort for construction and modification of facilities was accomplished under facilities

contract.
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5
CONCLUSIONS AND RECOMMENDATIONS OF PROGRAM

During the period of performance, April 1983 through completion of the program, all objectives
were achieved:

a. Manufacture and delivery of 9 flight motors to KSC were completed on schedule and all test
flights were successful. All spent SRMs were recovered.

b. Design, development, manufacture, and delivery of required transportation, handling, and
checkout equipment to MSFC and to KSC were completed on schedule.

c. All items of data required by DPD 400 were prepared and delivered as directed.

In the system requirements and analysis area, the point of departure from Buy 1 to the
operational phase has been developed in significant detail with a complete set of transition docu-
mentation available. The documentation prepared during the Buy 1 program has been maintained
and updated where required. The following documentation will be maintained:

-ICDs
--MEA reports
-ORLA reports

--OMRSDs
--CEI specifications

The following flight support activities should be continued through other production programs:
a. As-built materials usage tracking on all flight hardware.

Mass properties reporting for all flight hardware until sample size is large enough to verify
that the weight limit requirements have been met.

c. Ballistic predictions and postflight performance assessments for all production flights.
d. Recovered SRM hardware inspection and anomaly identification.

In the SR&QA area, activities accomplished were assurance oriented in nature and specifically
formulated to prevent problems and hardware failures. The flight program to date has adequately
demonstrated the success of this assurance approach. The attention focused on details of design,
analysis, manufacture, and inspection to assure the production of high-quality hardware has result-
ed in the absence of flight failures. The few anomalies which did occur have been evaluated,

design or manufacturing changes incorporated, and corrective actions taken to preclude recurrence.

kY

REVISION 0OC NO TWR-50181 | vou
90286-—4—3 SEC l PAGE

31



W CORPORATION

SPACE OPERATIONS

6
FLIGHT 7 AS-BUILT CONFIGURATION

The Flight 7 and Flight 15 reports consist of data extracted from the as-built configuration files in
the Information Management System (IMS) for each flight set. Listed on the reports are the part
number, description, and the engineering change order (ECO)/specification change notice (SCN) for
each part. The reports were generated by Data Management.

NOTE: FLIGHT SET 8 THROUGH 14 DATA ARE AVAILABLE FROM IMS ON REQUEST
THROUGH MSFC PROJECT OFFICE. FLIGHTS 7 AND 15 WERE SELECTED AS
THE FIRST AND LAST FLIGHTS IN THE CONTRACT AND ARE TYPICAL OF THE
OTHER FLIGHTS.

REVISION 00C NO. TWR-50181 l voL
90280-2.8 sec | Pace
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»
FTAoOE corroration

SPACE OPERATIONS

7
FLIGHT 15 AS-BUILT CONFIGURATION

The Flight 7 and Flight 15 reports consist of data extracted from the as-built configuration files in
IMS for each flight set. Listed on the reports are the part number, description, and the ECO/SCN
for each part. The reports were generated by Data Management.

NOTE: FLIGHT SET 8 THROUGH 14 DATA ARE AVAILABLE FROM IMS ON REQUEST
THROUGH MSFC PROJECT OFFICE. FLIGHTS 7 AND 15 WERE SELECTED AS
THE FIRST AND LAST FLIGHTS IN THE CONTRACT AND ARE TYPICAL OF THE
OTHER FLIGHTS.

REVISION DOC NO. TWR-50181 | vou
90280-2.9 se¢ | Pace
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Flight 15 As-Built Configuration
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APPENDIX A

SUMMARY OF CONTRACT MODIFICATIONS
TO S/A 610 SCHEDULE B, WORK BREAKDOWN
STRUCTURE HN

This appendix consists of brief abstracts of modifications to NASA contract NAS8-30490,
Schedule B. The document was prepared to assist in locating and tracking specific changes and
identifying modifications authorizing contract actions.

Where a modification (change order, supplemental agreement, letter amendment) is affected
by a subsequent change, the modification implementing the change is listed in the right-hand
column together with a code identifying the nature of the subsequent change as follows:

A - Approval of ECP or PCP associated with the modification
C - Modification cancelled

D - Modification definitized, settlement of claims

M - Modification amended (modified)

S - Modification superseded

REVISION 00C NO. TWR‘50181 l voL
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SPACE OPERATIONS
MOD No.
S/A 610 I
i
m
v
C/O 618
C/0 619
C/0 620
C/0. 621
C/O 623 I
11
C/O 624
C/O 625
S/A 628 I
il

AEVISION

90280-1.1

I

Summary of Contract Modifications to S/A 610 Schedule B,

Work Breakdown Structure HN

Description of Change

DDT&E designated as Schedule A; Increment II
production designated as Schedule B, with effort as
definitized in attach.

Deletion of Par 5, Schedule A, Article II, SOW
Schedule A contract amount, costs, and fees adjusted
Approval of the following:

A. ECP SRM 0722, R1 and R2 (L/A 445) effectivity
STS-7 only PCIN 57598

B. ECP SRM 0650, R4 (ref C/O 408 and S/A 505)
with changes; effectivity STS-8, DM-5, QM-4,
PCIN 57839.

Increase in termination liability

Mod 2 to L/A 589, increase in termination liability

Direction to modify systems tunnel splice plate

installation, ECR SA42-0092, PCIN 67334 (ECP

SRM 0954) STS-11 and subs

Increase in termination liability

C/O 615, mod 41 to L/A 445 superseded

Direction to accomplish X-ray inspection of STS-2713
and STW7-3179, PCIN 77933 (ECP SRM 0924)

Direction to implement ECP SRM 0650R5, with
changes, effectivity STS-8 and subs, DM-5, QM-4,
PCIN 57893 (Ref mods 408, 505)

Support hardware release notice No. 16 (PCP
SRM 0081)

Contract costs and fees adjusted

C/0 537 modified to delete 20 psi transducer,
PCIN 20768

Approval of the following:
A. ECP SRM 0846 and R1 (C/O 547), PCIN 77160
B. ECP SRM 0862R1 (C/O 546), PCIN 67374

Superseded/
modified by:
S/A 670 M
S/A 683 D
S/A 756 D
S/A 680 D
S/A 691 D
S/A 751 D
S/A 646 D
DOC NO. TWR-50181 I vOL
SEC ‘ PAGE
A-2
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SPACE OPERATIONS

Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)

Superseded/
MOD No. Description of Change modified by:

1\Y Settlement of C/O 581 (Mod 23 to L/A 445) at no
adjustment in costs or fees

v Approval of the following (no adjustment in costs or
fees):

A ECP SRM 0650, R2 and R3 (ref C/O 408 and
S/A 505), PCIN 57893

B. ECP SRM 0742, R1 and R3 (ref C/O 473),
PCIN 57834

C. ECP SRM 0829, PCIN 67595

Vi Settlement of C/Os 537 (ECP SRM 0845), 546, and
547

S/A 629 1 Contract amount, costs, and fees adjusted

II Settlement of C/O 586 (Mod 27 to L/A 445),
acquisition of additional stiffener ring parts

C/0 631 Direction to design and fabricate a nozzle exit cone S/A 682
cover to meet flight readiness firing environment, S/A 691
effectivity, STS-9, -12, -26 (ECP SRM 0969)

C/0 633 Increase in termination liability

C/0 634 Authorization to acquire long lead tooling for facility
rearrangement of casting pits (PCP SRM 0083)

C/0 635 Direction to implement ECP SRM 0970 with changes S/A 646
as stipulated, removal of alignment pins

S/A 637 I Implementation of C/O 580 (Mod 22 to L/A 445) and S/A 751
C/O 607 (Mod 36 to L/A 445) with no adjustment in
costs or fees

I Surcharge for AP procured from PE
I No adjustment in costs or fees Schedule B
C/0 641 Direction to implement CCBD SB3-00-8449, zinc S/A 673

chromate application, installation instructions,
PCIN 77999 (ECP SRM 0998)

DOC NO. TWR-50181 I voL
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SPACE OPERATIONS
Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)
Superseded/
MOD No. Description of Change modified by:
C/0 644 Direction to modify zinc chromate putty configuration, S/AT55 D
STS-10 nozzles and subs (ECP SRM 1005)
S/A 646 Direction to accomplish requirements of C/Os 608, 625,
- and 635 at no adjustment in costs or fees
S/A 647
I Contract amount, costs, and fees adjusted
I Settlement of the following:
A. C/O 584, Mod 25 to L/A 445
B. C/0 602, Mod 34 to L/A 445
C. C/O 613, Mod 40 to L/A 445
S/A 651
I Contract amount, costs, and fees adjusted
1I, Approval of ECP SRM 0873, R1, R2 and R3
I (C/0 563), PCIN 67784, and ECP SRM 0940, use of
4340 steel in place of D6AC for QS FWC metal parts.
Settlement of C/O 563 and AP44 letters 423-82,
482-82, 505-82, 04-83, and AP46-280-83
C/0 653 Increase in termination liability
C/0 654 Mod 3 to L/A 589, increase in termination liability
C/0 655 Direction to acquire/manufacture a Master Transfer S/A 755 D
Gage (PCP SRM 0087)
C/0 657 Direction to revise case delivery schedule to a delivery C/0725 C
rate of 3 per month beginning April 84 (slow down)
C/0 659 Funding increased by $3.251 M
C/0 660 Mod 4 to L/A 589, increase in termination liability
C/0 662 Increase in termination liability
C/0 664 Mod 5 to L/A 589, direction to include attached SOW
for the manufacture and delivery of SRMs for flights
STS-16 through STS-36 and V1 through V2
REVISION pocnvo.  TWR-50181 | vou
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SPACE OPERATIONS
Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)
Superseded/
MOQOD No. Description of Change modified by:
C/0O 666 Direction to implement CCBD SB3-00-8423, a
modification to JSC 07700 Rev B, integrated logistics
requirements
C/0 667 Increase in termination liability
C/0 669 With cancellation of STS-10 and use of STS-10 SRM S/A 711
hardware on STS-11, contractor is directed to identify
SRM hardware sequentially without regard to flight
designations, effectivity STS-11 and subs, PCIN 23231
C/0 671 LI  Direction to establish a Primary Material Review Board S/A 711
and automated MRB tracking system, PCIN 00705
C/0 672 LI  Mod 6 to L/A 589, direction to establish a Primary S/A 804
Material Review Board and automated tracking system,
PCIN 00705 (PCP SRM 0090)
S/A 6873
I, Approval of ECP SRM 0998, zinc chromate application

v (C/O 641), with changes as stipulated, with no
adjustment in costs or fees, PCIN 77999, AP46 letters
23-83, 26-83, and 28-83 settled.

I Development Center Liaison Function (SPC contract) S/A 751
added

m Exhibit A, Attachment D, changes to data
requirements listing to conform to DPD 400 Rev C,
which has been approved.

C/0 675 Increase in termination liability

C/0 676 Mod 7 to L/A 589, increase in termination liability
C/0 678 Mod 8 to L/A 589, increase in termination liability (?)
S/A 682 LI Settlement of C/O 631. Contract amount, costs and

fees adjusted (ECP SRM 0969)

S/A 683 LI  Settlement of C/O 620. Contract amount, costs, and S/A 756
fees adjusted (ECP SRM 0954)

C/0 685 I Mod 9 to L/A 589. Revision of hardware availability
dates and shipment schedule (PCP SRM 0077).
Replaces delivery schedule outlined in C/0 664 (Mod 5

to L/A 589)
S/A 688 I Revised Para B, Article B4, Fee Payments. (ref
S/A 610)
REVISION 00C NO. TWR-50181 I voL
- SEC l PAGE
A-5

90280-1.4



W CORPORATION

SPACE OPERATIONS

MOD _No.
C/O 690

S/A 691

C/O 693

C/O 694
C/O 695

C/0 696

C/0 697

C/0 699

c/0 702
c/O 703

S/A 705

C/0 708

C/0 709

REVISION

90280-1.5

Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)

Superseded/
Description of Change modified by:

Contract amount, costs, and fees adjusted in
recognition of prospective cost underrun

Direction to furnish 48 ea. performed packing as spares

Approval of ECP SRM 0650 R9 (C/O 624) and ECP
SRM 0969 R1 (C/O 631)

Changes to Article B15, Key Personnel

Cancellation of STS-12 and transfer SRM hardware to S/A 711
STS-13

Mod 10 to L/A 589. Extend Art. 5 date to 2 Mar 84

Mod 11 to L/A 589. Direction to ship 6 inert SRM S/A 717
segments to Vandenberg AFB

Direction to provide weekly schedules. Modify DPD S/A 751
400 DR 1-3 as required. Increase scope of data

reported

Mod 12 to L/A 589. Direction to provide weekly

schedules. Modify DPD 400 DR 1-3 as required.

Increase scope of data reported

Mod 13 to L/A 589. Increase in termination liability

Mod 14 to L/A 589. Increase in termination liability

Mod 15 to L/A 589. Direction to implement Critical S/A 813
Process Controls as follows: C/0 854

A. Revise TWR-10150 as directed

B. Provide critical process specifications per attached
DR 4-25 (PCP SRM 0097)

Approval of ECP SRM 0946 R1 (C/O 616), Contract
amount, costs, and fees adjusted

Settlement of C/O 616

Direction to inspect reused aft exit cone aluminum S/A 851
components (ECP SRM 1108)

Increase in termination liability

DOC NO. TWR‘50181 ! vOL
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SPACE OPERATIONS
Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)
Superseded/
MOD No. Description of Change modified by:
S/A 711 C/Os 669, 671, and 693 definitized at no cost
C/0 115 Increase in termination liability
C/0 718 I Increase in provisional fee due to cost underrun
C/0 722 Increase Incr. II funding by $400,000
C/0O 725 C/O 857 (reduction of case delivery schedule to 3 per S/A 725
month) cancelled
S/A 728 I C/O 657 and C/O 725 definitized without adjustment
of costs
S/A 730 SRM CEI Specifications identified as follows:
CPW1-3200 STS-7
CPW1-3300 HPM with lightweight
steel case
CPW1-3300 Add A HPM with standard steel
case
CPW1-3300 Add B HPM with midweight steel
case
C/0 731 Increase in termination liability
C/0 7132 Mod 18 to L/A 589.
I C/O 715 designated Mod 16 to L/A 589, C/O 722 as
Mod 17 to L/A 589
I Increase in termination liability
C/0 740 Increase in termination liability
S/A 747 I C/O 666 definitized without adjustment in costs

I JSC-07700, Vol IX, Rev A, Chge 15-22 to be included
in TWR-13880 rather than CPW1-3300

C/0 750 STS-15 cancelled; hardware transferred to STS-16 S/A 779
S/A 151
1. Development Center Liaison Function (C/O 673)
modified
2. Direction to implement ECP SRM 0925R3 (ref

C/O 607 and S/A 637)

DOC NO. TWR-50181 | vou
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Summary of Contract Modifications to S/A 610 Schedule B,
Work Breakdown Structure HN (Cont)
Superseded/
MOD No. Description of Change modified by:
3. Direction to implement ECP SRM 0650 R6 (ref
C/0 624)
4. Change in Key Personnel
5. Settlement of C/O 624 and C/O 696 at no adjustment
in costs
S/A 755
I Modification of SOW, Para 4, "Acquisition and
Sustemance of Tooling..."
I Contract costs and fees adjusted S/A 795

m Settlement of C/O 595, C/O 612 (PCP SRM 0078),
C/O 634 (PCP 0083), C/O 644 (ECP SRM 1005), and
C/0 655 (PCP SRM 0087)

S/A 756 I Approval of ECP SRM 0954 R1 (C/O 620)

o Settlement of C/O 620 and modification of S/A 683 at
no change in contract amount, costs, or fees

S/A 779 I Settlement of C/O 750, cancellation of STS-15 and
transfer of hardware to STS-16, with no adjustment of
costs or fees
C/0 782 Increase in termination liability
S/A 795 Modification of Costs, Fees, and Payments S/A 851
C/0 796 Increase in termination liability
S/A 798 Indemnification agreement for Space Activities,
Unusually Hazardous Risks
C/0 806 Increase to termination liability
21 Feb 85
C/0 818 Increase in termination liability
22 Apr 85
C/0 832 Increase in termination liability
15 Jul 85
C/0 834 Direction to implement objectives described in QM-5 C/0 861
09 Aug 85 Nozzle Instrumentation Plan

DOC NO. TWR‘50181 l vouL
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MOD No.

C/0 841
21 Aug 85

C/0 850
23 Sep 85

C/0O 852
09 Oct 85

C/0 861
08 Nov 85

C/0 884
27 Feb 86

S/A 905
17 Oct 86

S/A 905

LETTER

S/A 994

REVISION

90280-1.8

=
2

5 < 52H

Summary of Contract Modifications to S/A 610 Schedule B,

Work Breakdown Structure HN (Cont)

Superseded/
Description of Change modified by:
Increase in termination liability
Increase in termination liability
Increase in termination liability
Cancels and supersedes C/O 834. Direction to
implement attached QM-5 Nozzle Instrumentation Plan
Increase in termination liability
Schedule D
Contract amount, costs, and fees adjusted
Article D-30, Benefit Pension Plan modified
Settlement of PCP SRM 0120, PCP SRM 0121, and
PCP SRM 0122
Definitize Claims on Casting Pit Fire - PCP’s 0120,
0121 and 0122
D/B 10-27-86 10-17-86
Complete "Baseline” Sch B effort with SOR; Defer all
other effort to FY89
PCO Letter AP46C-042-88 dated 2/4/88
Adjust Contract Cost and Fees <$162,714> to
$409,249,899
5-31-88
5-20-88
DOC NO. TWR'50181 I vOoL
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Appendix B

CONTRACTOR’S INFORMATION ACCESSIONING LIST
FOR SPACE SHUTTLE SOLID ROCKET MOTOR PROJECT

This appendix is divided into individually page-numbered parts. Within each part, documents are
arranged by DR. DRs, and documents related to DRs, are arranged in ascending alphanumerical

order.
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Section/Parts
1

Part 1

Part 2

Part 3

AEVISION

90280-2.5

INTRODUCTION

1.1 SCOPE

1.2 INFORMATION TYPE CATEGORIES

CONTENTS

....................................

.......................................

Plans and Reports (TWR- series publications, serial

numbers 10000 through 13999)
1.
2.

@

N o e

Management (DRs 1-1 through 1-18)

..................

..........................

Configuration Management (DRs 2-1 and 2-9)

...........

Engineering and Production (DRs 3-2 through 3-24,

except DR 3-8)
Quality, Reliability, and Safety (DRs 4-1 through 4-15)
Test Management (DRs 5-2 through 5-6)
Operations (DRs 6-1 and 6-3)
Logistics (DRs 7-1 through 7-10)

Operation and Maintenance Documents (DR 3-8)

Photographs and Motion Picture Film Clips (DR 1-13)
1. Still Photographs
2. Motion Picture Film Clips

....................

...................................

.........................

.......................

..................................

DPD 400 ACRONYMS

...........

...........

...........

...........

...........

...........

data requirement

data requirement document
engineering test plan
information requirements document
Thiokol Wasatch Anaysis
Thiokol Wasatch Report
work breakdown structure

Wasatch test plan
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APPENDIX B
INTRODUCTION

1.1 SCOPE

This appendix/in part was prepared and submitted in accordance with DR 1-7 of IRD DPD 400 to
Contract NAS8-30490. It contains listings of current issues of all Type 1, 2, and 3 documents
prepared and released by the contractor, during the Buy 1 contract. For your
convenience/reference we have included document listings starting with the Buy 1 contract
(Schedule A) through the first quarter of 1989, which incorporates a large percentage of Buy 2
(Schedule D). The document listings were included because of the time period overlap between
contracts. The types of information covered by DPD-400 are categorized into three types as
follows:

1.2 INFORMATION TYPE CATEGORIES

Type 1 documentation requires formal NASA approval prior to implementation. It will be
considered controlled documentation, and any deviations/changes to the documentation will be
processed through proper channels for NASA approval prior to implementation.

NOTE: Certain tests plans are identified as Type la documents. A Type 1la test plan
is submitted to NASA for review and approval, but unless NASA directs otherwise
testing will proceed on schedule whether or not the test plan has been approved. The
only documents identified as Type la in Rev C are test plans for technical evaluation
motors (TEM).

Type 2 documentation consists of information items submitted to NASA for information and does
not require formal approval. Documents describing plans or actions the contractor intends to
implement will be submitted not later than three weeks prior to the planned implementation date.
Such documentation will be considered approved unless the contractor has been notified otherwise

prior to implementation.

Type 3 documentation is contractually required by DPD 400, but is deliverable only upon specific
NASA request.

REVISION DOC NG. TWR-50181 l voL
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Part 1
Plans and Reports (TWR-series publications,
serial numbers 10000 through 13999)
00C NO. TWR‘50181 l vOL

SEC

90280-2.11 11

REVISION
l PAGE



Page No. 1

12/06/89

DR W8S DOCUMENT

NO. NUMBER NUMBER

=== =S=R==S= STZIB|IZ=IST

1-1 1.4.2.1 TWR-10191 Rev A
1-10 1.4.2.1.6 TWR-10195 Rev V
1-12 1.4.2.1.3 TWR-10185

1-12 TWR-18341

1-13 1.4.2.1.3 TWR- 10667 Rev A
1-15 1.4.2.1.5 TWR-10194 Rev B

1-18 HN101-03-10 DPD 400 Rev C

1-18 DPO 400 Rev C DCN 1
1-18 DPD 400 Rev C DCN 10
1-18 DPD 400 Rev C DCN 11
1-18 DPD 400 Rev C DCN 12
1-18 DPD 400 Rev C DCN 15R1
1-18 DPD 400 Rev C DCN 17
1-18 OPD 400 Rev C DCN 2
1-18 DPD 400 Rev C DCN 22
1-18 DPD 400 Rev C OCN 3R2
1-18 DOPD 400 Rev C DCN &
1-18 DPD 400 Rev C DCN 5R2

PART 1

DOCUMENT
TITLE

Management Plan
Requirements -Government Furnished
New Technology Plan

New Technology Plan for NASA
Contract NAS8-30490, Space Shuttle
Solid Rocket Motor Project

Documentary Photography
Requirements for Space Shuttle
Project

Procurement Management Plan for
Space Shuttle Solid Rocket Motor
Project

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document

space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DRs 3-2 and
3-3 modified, DR 3-4 deleted

space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 4-26
added

Space Shuttie Program Solid Rocket
Motor Project Information
Requirements Document, DR &4-27
added

Space Shuttie Program Solid Rocket
Motor Project Imformation
Requirements Document, ORs 3-21,
3-23, 3-25, 3-31, and 3-32 added

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DRs 5-2,
5-3, and 5-6 modified

space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 3-15
added

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 1-3
modified

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 5-2
modified

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 4-20
modi fied

Space Shuttie Program Solid Rocket
Motor Project Information
Requirements Document, DR 4-23
added

Space Shuttle Program Solid Rocket
Motor Project Information

DOCUMENT
DATE

01-17-75
05-01-87
08-29-74
04/15/88

10-21-86

06/06/88

05-20-83

12-01-83

06-16-86

01-30-87

02-18-87

03-30-87

02-18-87

06-25-86

08-26-87

01-14-86

08-20-84

04-15-84

TYPE



Page No. 2

12/06/89

DR WBS

NO. NUMBER
1-18

1-18

1-18

1-18

1-2 1.4.2.1
1-7 1.4.2.1.
1-7 1.1.1.2.
2 1.4.2.3.
2-1 1.64.2.1.
2-9 1.4.2.1.
2-9 1.6.2.1.
2-9 1.4.2.1.
2-9 1.4.2.1.
2-9 1.4.2.1.
2-9 1.6.2.1.
2-9 1.4.2.1.
2-9 1.4.2.1.
2-9 1.4.2.1.
2-9 1.6.2.1.
2-9 1.6.2.1.
2-9 1.6.2.1.
2-9 1.4.2.1.

o W W

DOCUMENT
NUMBER

DPD 400 Rev C DCN 6

DPD 400 Rev C DCN 7

DPD 400 Rev C DCN 8

DPD 400 Rev C DCN 9

TWR-10517

TWR-10230
TWR- 13878
TWR- 10405

TWR-10150 Rev H

TWA-1131

TWA-1133

TWA-1135

TWA-1136

TWA-1137

TWA-1140

TWA-1148

TWA- 1149

TWA-1150

TWA-1152

TWA-1153

TWA-1154

TWA- 1155

-78
-17

Rev B

Rev B

PART 1

DOCUMENT
TITLE

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 3-2
modified

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 4-25
added

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, DR 4-12
modi fied

Space Shuttle Program Solid Rocket
Motor Project Information
Requirements Document, Cover page
and DR 4-3 modified

Expanded Work Breakdown Structure
and Dictionary

Information Accessioning List
Information Accessioning List

Certification by Similarity Report
for Space Shuttle OF1 and DFI
Pressure Transducers

Configuration Management Plan for
space Shuttle Solid Rocket Motor
Project

Installation of Pin Retainer Band
on Aft Skirt/ Aft Segment Joint

Installation of Pin Retainer Band
on SRM Aft Center Segment Factory
Joint

Installation of Pin Retainer 8and
on SRM Case Joints

TCT! Insulating Pin Retainer Bands
on SRM Case Joints

TCTI Removal and Replacement of
Pin Retainer Clips SRM Aft Center
Segment Factory Joint

Installing Flight Labels on SRB
$TS-1

Development Flight Instrumentation
Modification, STS-1A and 1B

SRM Ignition System Seals Leak
Test

STW7-2941 Specification Deviation
for Adhesive Specimen Curing

Lubricate and Modify Torque Values
for ARM Stiffener Ring Mounting
Bolts

Remove STS-1 Igniter from Forward
Segment at KSC

Fitting SRM Stiffemer Ring Splice
Seals

Connector Replacement (J1 End of
Cable 1US1562-01) SRM Right Hand

DOCUMENT
DATE

02-18-87

02-07-84

04-21-86

05-29-75

02-10-83
Mar 89

03/12/78

May 1989

10-23-83

11-29-80

11-20-79

01-25-80

11-21-79

04-18-80

09-18-80

09-24-80

03-21-80

03-24-80

06-23-80

03-25-80

03-27-80
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2-9

2-9

2-9

2-9

2-9

2-9

2-9

WBS
NUMBER

1.4.2.1.
1.4.2.1.

1.4.2.1.

1.4.2.1.

1.6.2.1.

1.4.2.1.

1.4.2.1.

1.4.2.1.

1.4.2.6.

1.4.2.6.

1.4.2.6.

1.6.2.6.

48102

48102

48102

48102

48102

48102

48102

[\¥)

DOCUMENT
NUMBER

TWA-1160

TWA-1161
TWA-1162

TWA-1164

TWA-1165

TWA- 1166

TWA-1167

TWA-1175

TWA-1176

TWA-1181

TWA-1182

TWA-1185

TWA-1190

TWA- 1901

TWA-1902

TWA- 1903

TWA-1904

TWA- 1906

TWA-1908

TWA- 1909

Rev A

Rev A

Rev A

Rev A

Rev A

Rev B

Rev 8

Rev C

Rev A

PART 1

DOCUMENT
TITLE

Igniter Motional Pickup Pressure
Transducer

DF! Transducer Island Installation

Install Exterior Insulation and
Additional Reinforcing Tape Over
LSC Blast Shield

Instatl STS-1 Igniter Into Forward
Segment at KSC

Inspection of STS-1 Forward
Segment Propetlant Grain for
Defects at KSC

Propellant Inspection and Repair
for SRMs, STS-1

safe and Arm Test Console Assembly
Wiring Modification

Calorimeter Installation and DFI
Cable Insulation on Exit Cone

Insulate DFl Instrumentation
Cables, and Connectors on Aft
Segment

Cork Modification/Insulation
Around DFI Istands on Left Hand
Aft Segment (STS-3)

Cork Modification/Insulation
Around DF1 Isiands on Left Hand
Forward Segment (STS-3)

SRM Aft Exit Cone Severance Cable
Rework STS-3

Deletion of Plugs on SRM Safety
and Arming Device Installation Kit
STS-4 & 5

National Aeronautics and Space
Administration Space Shuttie Time
Compliance Technical Instruction
Igniter Resistive Thermal Device
(RTD)Temperature Instrumentation
Installation

Installation and Leak Check Test
of Field and Nozzle-to-Case Leak
Check and Vent Port Plug

Transducer and Transducer Bolt
Assembly Removal and Replacement

Replace Igniter Adapter Inner Bolt
Circle Bolts

National Aeronautics and Space
Administration Space Shuttle Time
Compliance Technical Instruction
Installation and Leak Test of
Field Joint Vent Port Plug

National Aeronautics and Space
Administration Space Shuttle Time
Compliance Technical Instruction
Instaltation and Leak Test of
Field Joint Vent Port Plug

National Aeronautics and Space
Administration Space Shuttle Time
Compliance Technical Instruction

DOCUMENT
DATE

02-12-80

09-11-80

09-26-80

07-10-80

07-08-80

08-05-80

07-27-81

09-02-81

10-21-81

11-12-81

04-12-82

06-04-82

05/26/88

05-14-88

05-23-88

06-10-88

08/19/88

10/14/88

10/14/88
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2-9

2-9
2-9
2-G

2-9
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NUMBER

1.4.2.1.2

1.4.2.1.2

1.4.2.1.2

1.4.2.1.2

1.6.2.1.2

1.1.2.1.3

~n

1.1.1.1.
FN301

FN301

1.1.1.2

1.1.1.2

FN301

FN301

FN301

FN301

FN301

FN301

FN301
FN301
FN301

FN301

1.4.2.3.3

DOCUMENT
NUMBER

TWA- 1911

TWA-706

TWA-710

TWA-716

TWA-717

TWA-718

TWA-723
TWA-732
TWA-749

TWA-750

TWA-751 Rev A

TWA-752 Rev A

TWA-753

TWA-755

TWA-758 Rev A

TWA-760

TWA-763

TWA- 766

TWA-767
TWA-768
TWA-769

TWA-773

TWR-11458

PART 1

DOCUMENT
TITLE

National Aeronautics and Space
Administration Space Shuttie Time
Compliance Technical Instruction
Installation of Field Joint Leak
CheckPort Plug

Pagsive Temperature Indicator Mod
Kit Installation on Exit Cone

tork Insulation Painting
Modification

Stiffener Ring Modification Kit
Installation :

stiffener Ring Bolt Replacement
Modification

Detonator - LSC Interface
Modification Kit Installation

Install Nozzles on Aft Segment
Replacement of FRF Nozzle Cover

Temperature Instrumentation
Installation/Removal

Modal Survey and Twang Test
[nstrumentation
Installation/Removal

Igniter Adapter Seals Pressure
Test Flight Set X018 through $022
and FOO1

Repiace Igniter Adapter Gaskets at
KSC

FWC Segment End to End Resistance
Measurement at VLS F0O01

Modify Instrumentation Insulation
Left Hand Forward Segment, Flight
Set FOO01

Pulse Echo Inspection for
pelamination of Left Aft Segment,
P/N 1U82300-01

Joint Free-Play Test and SSME
Flight Readiness Firing (RFR)
Instrumentation

Instal lation/Removal

Pre and Post Flight Readiness
Firing Pulse Echo Inspection of
the Aft Segments

Preparation for SRM DFI Fairing
Removal

Removal for FWC DF! Fairings
DF1 Fairing Location Repair

Igniter Bolt Re-Torque SRM 248,
278, and 2BA & B

Preparation, Installation, and
Closeout for Additional Internal
Instrumentation on STA-Z2B

SRM Aft Closure (SN-1) Apalysis
IRRs 310013 and 31650

DOCUMENT
DATE

10/17/88

08-11-82

08-19-82

09-10-82

09-10-82

09-22-82

05-16-84
07-10-85

08-23-85

06-07-85

06-12-85

06-20-85

07-01-85

11-01-85

04-04-86

09-20-85

10-25-85

10-31-85
11-18-85
11-08-85

01-30-86

06-29-77

~n
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3-11 1.4.2.3.3 TWR-10184 Rev A Supp 1 Fracture Control Plan for SRM Case 11-05-80 u
(Preliminary)

3-1 1.6.2.3.5 TWR-10184 Rev A Supp 2 Fracture Control Plan for SRM 11-12-80 1 U
Nozzle (Preliminary)

3-11 1.4.2.3.6 TWR-10184 Rev A Supp 3 Fracture Control Plan for SRM 12-01-80 1 u
Ignition System (Preliminary)

3-1 1.4.2.3 TWR-10184 Rev C Fracture Control Plan (Approved) 12-08-80 1 u

3-12 1.4.2.3.8 TWR- 10275 Electromagnetic Interface Report 10-01-76 2 U

3-13 1.6.2.3 TWR-10192 Rev G Material Selection and Control Sep 1989 1 u
(Approved)

3-14 1.4.2.3.1 TWR- 10435 Stress Analysis Report for the 03-18-75 2 U
Structural Elements of the SRM

3-14 1.6.2.3.3 TWR-1126%9 Vol 1 Rev B Stress Analysis Report for the 12-01-80 2 U
Structural Elements of the SRM
Volume | Case and Igniter Hardware

3-14 1.4.2.3.3 TWR-11269 Vol 11 Rev 8 Stress Analysis Report for the 11-14-80 2 u
structural Elements of the SRM
Volume 11 SRM Nozzle Hardware

3-14 1.4.2.3.4 TWR-11269 Vol 111 Stress Analysis Report for the 11-15-80 2 U
Structural Elements of the SRM
volume Propetlant

3-14 1.4.2.3 TWR-11269 Vol IV Rev 8 Stress Analysis Report for the Nov 80 2 U
Structural Elements of the SRM
Volume IV Miscellaneous Structural
Elements

3-14 1.64.2.3.3 TWR-12968 Rev A Space Shuttle High Performance 04-01-81 2 u
Motor SRM Case Stress Analysis

3-14 1.4.2.3.3 TWR- 13209 Hydroproof Report, Lightweight 11-05-81 2 u
Attach and Stiffener Segments

3-14 1.4.2.3.10 TWR-13513 structural Analysis of Redesigned 01-25-83 2 u
Nozzle Plug

3-14 HQ301 TWR- 16975 Rev B RSRM Nozzle Stress Report 03/23/89 2 U

3-15 1.64.2.3.2 TWR-10212 Addend A Rev B Development and Verification Plan Aug 84 1 U
for Space Shuttie Solid Rocket
Motor Project High Performance
Motor

3-15 FN301 TWR-10212 Addend B Rev A Development and Verification Plan 03-01-85 1 U
for Space Shuttle Solid Rocket
Motor Project, Filament Wound Case

3-15 1.6.2.3.2 TWR-10212 Rev G SRM Development and Verification 10-01-80 2 u
Plan (Approved)

3-16 1.4.2.5.1 TWR-10341 Rev C Manufacturing Plan 09-30-846 2 U

3-16 1.1.1.3 TWR- 13477 Supp 1 Manufacturing Plan for Space 01-01-84 2 u
Shuttle Solid Rocket Motor Project
Supp 1: SRM Tooling
Status/Requirements to TWR-10341

3-16 1.64.2.5.1 TWR-13477 Supp 1 SRM Tool Status Requirements, Supp 03-01-83 2 u
1 to TWR-10341

3-16 1.1.4.1 TWR-13477 Supp 2 SRM Tooling Status/Requirements 01-01-84 2 U to
Supp 2 to TWR-10341

3-17 1.4.2.6.2 TWR-10156 Rev D Facilities Utilization Plan 02-15-82 2 U

3-18 1.64.2.1.3 TWR- 12442 Rev C SRM Production Data Package 12-19- 1 8]
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NUMBER
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1.4,

1.4.

1.4.

1.1

1.1.

1.1.

2.1.2

2.1.2

2.3.6

.1.3.4

1.1.1.3.

1.1.1.3.

1.1.

1.1.

1.3.1

FN201

1.1,

1.3.1

DOCUMENT
NUMBER

TWR-10211-

TWR- 11642

TWR-12318
TWR- 12442

TWR- 12537

TWR- 10283
TWR-13742

TWR- 13803

TWR- 13809

TWR-13867

TWR- 13926

TWR-13975

TWR- 14015

TWR- 14090

TWR- 14122

TWR- 14140

TWR- 14176

TWR-14258

TWR- 14320

TWR- 14323

TWR- 14331

TWR- 14381

TWR-14420

TWR- 14421

TWR- 14572

TWR- 14606

90

Rev A

Rev A

Rev A

Rev A

Rev A

Rev A

PART 1

DOCUMENT

TITLE

IXTISESET

Mass Properties Report

Minutes of the Space Shuttle SRM
S&A Critical Design Review

Final Minutes of SRM FACI Meeting

Minutes of the Space Shuttle SRM
FACI Meeting

Minutes of the SRM FACI Meeting
No. 3

SRM Ignition Transient Study

Mass Properties History Log,
SRM-11, S/N 057

Mass Properties History Log,
SRM-11A, S/N 059

Mass Properties History Log,
SRM-11B, S/N 060

Mass Properties History Log,
SRM-12A, S/N 061

Mass Properties History Log,
SRM-12A, S/N 063

Mass Properties History Log,
SRM-13B, S/N 064

Mass Properties History Log,
SRM-14A, S/N 065

Mass Properties for Filament Wound
Case Quarter Scale QS-1

Mass Properties History Log,
SRM-14B, S/N 066

Mass Properties History Log, Space
shuttle DM-6 S/N 022

Mass Properties History Log,
SRM-15B, S/N 068

Mass Properties History Log,
SRM-15A, S/N 067

Mass Properties History Log, Space
Shuttle SRM-16A S/N 069

Mass Properties History Log, Space
shuttle SRM-16B S/N 070

Mass Properties History Log, Space
shuttie SRM-17A S/N 071

Mass Properties History Log, Space
Shuttle SRM-17B S/N 072

Mass Properties History Log, Space
Shuttle SRM-18A S/N 073

Mass Properties History Log, Space
Shuttle SRM-18B S/N 074

Mass Properties History Log, Space
Shuttle SRM-198 S/N 076

Mass Properties History Log, Space
shuttie SRM 330L020A S/N 077

DOCUMENT
DATE

03/05/89
11-03-77

02-11-80
08-16-79

11-09-79

10-23-75
08-23-83

03-07-84

03-07-84

04-04-84

02-29-84

03-01-84

04-26-84

11-30-83

04-26-84

05-16-85

05-18-84

05-18-84

02-04-85

02-04-85

02-04-85

02-04-85

11-01-84

11-08-84

01-17-85

01-30-85

TYPE
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NUMBER

1.1.1.2

HQ301

HQ301

1.4.2.3.2

1.4.2.3.2

4B102

1.4.2.3.2

1.6.2.3.2

HQ301

1.4.2.6.1

1.4.2.3.6

DOCUMENT
NUMBER

TWR- 14607

TWR- 14608

TWR- 14742

TWR- 14747

TWR- 14748

TWR-14800

TWR- 14801

TWR- 14811

TWR-14812

TWR- 14915

TWR- 14916

TWR- 15062

TWR- 15369

TWR- 16634

TWR- 16985

TWR-17144

TWR- 17329

TWR-17335

TWR- 17336

TWR-17337

TWR- 17338

TWR-17339

ETP-0364

TWR- 10335

TWR- 10391

Rev A

Rev B

Rev A

Rev A

PART 1

DOCUMENT
TITLE

Mass Properties History Log, Space
Shuttle SRM 33000208 S/N 078

Mass Properties for Filament Wound
Case SRM Structural Test Article
STA-2

Mass Properties History Log, Space
shuttle DM-7 S/N 023

Mass Properties History Log, Space
shuttle SRMOLO21A S/N 079

Mass Properties History Log for
Space Shuttie SRM-L021B S/N 080

Mass Properties History Log for
Space Shuttle SRM LO22A S/N 081

Mass Properties History Log for
Space shuttle SRM L0228 S/N 082

Mass Properties History Log for
Space Shuttle SRM L023A S/N 083

Mass Properties History Log for
Space Shuttle SRM L023B S/N 084

Mass Properties History Log, Space
Shuttle SRM-FOO1A, S/N 601

Mass Properties History Log, Space
shuttle SRM-FO01B S/N 602

Mass Properties History Log for
Space Shuttle SRM LO24A S/N 085

SRM Mass Properties
STS-61B/SRM-L023 Flight Evaluation

Mass Properties History Log, Space
Shuttle DM-8

Mass Properties History Log, Space
Shuttle DM-9

Mass Properties History Log Space
Shuttle aM-6

Mass Properties History Log Space
Shuttle PVM-1

Mass Properties History Log for
Space Shuttle 360L001-RH

Mass Properties History Log Space
shuttie 340L002-LH

Mass Properties History Log Space
Shuttle 360L002-RH

Mass Properties History Log Space
Shuttte 360L003-RH

Mass Properties History Log Space
shuttle 360L003-RH

Helical Coil Insert Study

Trade Study Report SRM Segment
Breakover Methods

SRM Ignition System Test Report of
Core Pop Verification Program

DOCUMENT
DATE

11-26-85

07-08-85

07-12-85

09-24-85

09-24-85

11-14-85

08-01-85

10-01-85

12-06-85

11-20-87

03-31-88

07/,27/88

10/04/88

03-15-88

07/29/88

07/27/88

10/25/88

10/25/88

08/03/88
01-27-75

05-12-75
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NUMBER

1

.

2.4.1

.2.2.2

.2.4.5

.2.3.4

.2.3.6

.2.3.2

.2.3.6

.2.3.3

.2.3.3
.2.3.6

.2.3.3
.2.3.3

.2.3.2

.2.3.6

.2.3.2

.2.3.3
.2.3.9

.2.3.6

DOCUMENT
NUMBER

TWR- 10399

TWR-10418

TWR- 10452

TWR- 10462

TWR- 10510

TWR- 10543

TWR- 10607

TWR-10619

TWR- 10693

TWR- 10705

TWR-10771

TWR- 10783

TWR- 10784
TWR- 10821

TWR-10822

TWR- 10862

TWR-10868

TWR- 10872

TWR- 10904 Rev 8

TWR - 10905

TWR- 10917 Rev B

PART 1

DOCUMENT
TITLE

Trade Study Report - Segment Joint
Leakage Test Unit Configuration

Grain Structural Analysis of SRM
Igniter for Space Shuttle SRM
Project

Trade Study Report - SRM Segment
shipping Protection

Environmental Impact Statement for
space Shuttle SRM Project
Manufacturing and Testing
Operations at Wasatch Division

SRM Support Equipment Engineering
Analysis for Nozzle Closure,
Internal Pressure - STA-1 Model
Designator: C77-0374 and Cover
plate, Ignition Adapter - STA-1
Model Designator: C77-0378

Space Shuttle SRM Propellant
Dynamic Properties

Space Shuttle SRM Ignition System
Design Report
Gask-0-Seal/Stat-0-Seal
Application

Thermal Analysis of SRM During KSC
Operations, T10-39

Justification for Elimination of
SRM S&A TU-801 Hot Gas Exposure
Test

Evaluation of the Forging for the
SRM Forward Case Segment P/N
1050169

SRM Clevis Joint Analysis

Igniter Case Adapter Hydroproof
Fixture Analyses

SRM Attach Segment Analysis

Space Shuttle SRM Case Water
Impact Analysis, Sep 75 Loading

A Two-Dimensional Thermal Analysis
of the SRM Center Segment Ouring
Exposure to Summer Environment at
ETR

Igniter Hydroburst Assembly
Analysis

Special Aerodynamic Analysis of
Problems Associated With the SRM
Exhaust Gas Flow Field

SE-019-057-2H Document Review

Material Selection for Evaluation
for Strain Gage Instaitation of
STA-1 Space Shuttle SRM

Search for Data in ignition of
8-KNO3 Peltets by the NSI

SRM Support Equipment Engineering
Analysis for Shipping Link, Throat
Assembly, Rocket Motor Nozzte,
p77-0313

DOCUMENT
DATE

04-09-75

03-31-75

02-09-75

06-25-75

08-01-75

08-13-75

10-31-75

09-01-83

12-02-75

01-05-76

11-24-75
12-19-75

12-19-75

01-29-76

01-01-76

02-09-76
09-17-76

03-01-76

11-15-79
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NUMBER

1.4.2.

1.4.2.

4.3

4.5

.3.5

3.2

3.7

3.2

DOCUMENT
NUMBER

TWR- 10932 Rev A

TWR- 10940

TWR-10956

TWR- 10971

TWR-10984

TWR-11048

TWR-110M

TWR-11104

TWR-11142

TWR- 11143

TWR-11147

TWR-11172

TWR-11183

TWR-11229

TWR-11247

TWR- 11252

TWR- 11276

TWR- 11284

Rev A

Rev C

Rev D

Add D

Rev E

Rev A

SRM Support Equipment Engineering
Analysis for Protective Handling
ring Assembly, Model Designator
H77-0381

SRM Support Equipment Engineering
Analysis for Heavy Duty Railcar
Chock Tie-Down Structure, Model
Designator P77-0359, and Light
puty Transporter, Model Designator
p77-0359

Nozzle Alignment Procedure for
Space Shuttle SRM

Impact Assessment of Induced
Ascent and Re-entry Heating
Environment Imposed on Morton
Thiokol by TD-44 and TD-50

Final Report, Study of Potential
for SRM Internal Insulation/Liner
Reignition During Re-entry (TD-18)

Thermal Evaluation of an SRM
Center Segment From Casting to
Arrive at XSC During a Winter
Environment

Thermat Analysis of the SRM Center
Segment From Casting to Arrival at
KSC During a Summer Environment

A Two-Dimensional Thermal Analysis
of the SRM Center Segment During
Exposure to a Winter Environment
at ETR

SRM Support Equipment Engineering
Analysis for Handling Beam,
Breakover - Vertical Rocket Motor
s Designator H77-0384

SRM Support Equipment Engineering
Analysis, Handling Beam,
Breakover, Rocket Motor Segment,
H77-0382

SRM Support Equipment Engineering
Analysis for Storage Chock, Rocket
Motor, Model Designator H77-0315

safe and Arm Device Structural
Analysis SRM

Analysis of Grain Structural
Integrity

Interim Report Development of
Rapid In-Process Tests for Space
shuttle SRM Propellant

Aero-Thermal Analysis Report For
Space Shuttle

Space Shuttle S&A Barrier-Booster
Housing Fracture Mechanics
Analysis

Thermal Evaluation of a SRM Center
Segment During a Delayed Winter
Transportation Schedule

Evaluation of Acoustical
Holography for Non-Destructive
Inspection of SRM Nozzle Flexible

DOCUMENT
DATE

10-08-77

03-31-76

04-23-76

Apr 1976

Apr 1976

04-01-76

01-12-76

01-11-78

10-24-79

03-30-78

03-01-78

11-12-76

10-06-76

06-06-77

03-29-79

10-05-76

12-16-76
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1.4.2.3.3

1.4.2.3.6

1.4.2.3.6

1.4.2.3.6

1.6.2.3.3

1.64.2.3.3

1.64.2.3.3

1.4.2.6.5

1.4.2.3.5

DOCUMENT
NUMBER
SZTJASZE=T=S

TWR-11314

TWR-11334

TWR- 11366

TWR- 11389

TWR-11410 Rev A

TWR-11414 Rev B

TWR- 11446

TWR- 11499

TWR-11518

TWR-11540

TWR- 11581 Rev A

TWR- 11646 Rev B

TWR-11647 Rev B

TWR-11653
TWR- 11685

TWR- 11696

TWR-11705 Rev A

TWR-11710

TWR-11711 Rev A

PART 1

DOCUMENT
TITLE

space Shuttle Solid Rocket Motor
Nozzle Water Impact Final
structural Analysis

Tolerance Study of the Safe and
Arm Mechanism the Solid Rocket
Motor lgniter Used on the Space
shuttle SRM

Space Shuttle SRM
Inhibitor-to-Propellant Bondline
strength Analysis

Hazards Analysis of Solid Rocket
Motor Assembly Operations for
Kennedy Space Center Vehicle
Assembly Building

SRM Support Equipment Engineering

Analysis for Rocket Motor Segments

Cover Assembly and Railcar
Tie-Down Assembly

SRM Support Equipment Engineering
Analysis for Lifting Beam,
Shipping Cover, Segment

Failure Analysis Report, SRM
Prototype Flexible Bearing No. 3

SRM Aft Closure (Redesign)
Analysis "Y® Joint Area

Space Shuttle [gniter Chamber
Transducer Bolt Analysis

SRM Aft Closure (SN 0000001)
Analysis, IRR 31544

SRM Support Equipment Engineering
Analysis for Rocket Motor Segment
case Lifting Beam, Model
Designator H77-0330

Space Shuttle Barrier Booster
Housing - S&A Device Analysis
Flight Configuration Redesign

Space Shuttle Barrier Booster

Housing - SZA Device Analysis Test

Configuration Redesign

Rohr Hydroproof Report

SRM Forward Case Segment "Y" Joint

Redesign Analysis

SRM Case Forward Segment Analysis
per ECR No. 14549

SRM Support Equipment Engineering
Analysis for Adapter, Support

stand, Segment and Support Stand
Designator H77-0386 and H77-0400

Stress Analysis of the Space
Shuttle SRM DM-1 and DM-2 Nozzle
Exit Cone

SRM Support Equipment Engineering
Analysis for Lifting Beam -
vertical, Rocket Motor Segment -
Two Legs, Model Designator
H77-0338

DOCUMENT
DATE
===

12-01-76

02-18-77

07-14-77

06-03-77

04-10-77

09-20-79

05-13-77

06-29-77

07-21-77

08-04-77

05-09-79

03-03-78

03-03-78

02-15-79
01-12-78

01-13-78

01-05-79

01-25-78

01-26-78
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3-5
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1
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NUMBER

1.6.2.4.5

1.64.2.3.4

1.64.2.3.4

1.6.2.4.3

1.6.2.6.3

1.4.2.3.5

1.64.2.3.4

1.6.2.4.3

1.64.2.3.3

1.4.2.4.5

1.4.2.4.3

1.4.2.3.6

1.4.2.3.4

1.4.2.3.5

1.4.2.3.6

1.4.2.3.6

1.4.2.3.3

1.4.2.3.3
1.64.2.3.2

1.4.2.6.3

DOCUMENT
NUMBER

TWR-11716

TWR- 11722

TWR-11731

TWR- 11746

TWR- 11747

TWR-11770

TWR-11779

TWR- 11789

TWR- 11792

TWR-11805

TWR-11806

TWR- 11807

TWR-11808

TWR-11810

TWR- 11844

TWR- 11875

TWR- 11886

TWR- 11909

TWR-11911

TWR- 11927

Rev A

Rev A

Rev B

PART 1

DOCUMENT
TITLE

Kit, Lifting Bracket, Model
Designator H77-0325

DM-2 Propetlant Temperature
Prediction

fracture Mechanics Analysis of
Space Shuttle Grains

Engineering Analysis for Handling
Fixture, lgniter Case, Rocket
Motor, Model Designator H77-0343

space Shuttle structural Analysis
and Presentation of DM-2 Static
firing Data

structural and Fracture Mechanics
Analysis of the Space Shuttle SRM
Compliance Ring, P/N 1051241

Space Shuttle SRM Propellant
Dynamic Properties

SRM Support Equipment Engineering
Analysis for Chock Set,
Transporter, Empty Segment, Rocket
Motor, Model Designator H77-0397

Analysis Report, 20°F Fracture
Toughness Testing of Trim Material
From Heat Treated Cylinders BYD-18
and GSF-29

SRM Support Equipment Engineering
Analysis for Handling Fixture,
Case Disassembly, Model Designator
H77-0371

SRM Support Equipment Engineering
Analysis for Transportation Kit
Transported Rocket Motor Segment,
Model Designator P77-0395

Cover, Booster Assembly - S/A
Device Analysis

Propellant Small Void
Investigation, Space Shuttle Solid
Rocket Motor Forward Center
Segment S/N 0000002 - Final Report

SRM OM-1 and DM-2 Nozzle Boot
Torque Allowables

Space Shuttie Safe and Arm Device
Structural Analysis

Evaluation of the Combustion
Stability Characteristics of the
Space Shuttle SRM 10th Development
Igniter (DM-3 Igniter
Configuration)

Systems Tunnel to SRM Bond
strength

space Shuttle SRM TPS Analysis

Solid Rocket Motor Thermal
Protection System Critical Design
Review

Recommendation of Disposition of
Discrepant SRM Segment Shipping
Cover Lifting Beam H77-0304, P/N

DOCUMENT
DATE

06-09-78

02-10-78

02-15-78

01-16-78

02-22-78

03-06-78

March 78

01-26-78

04-11-78

03-03-78

04-11-78

04-02-78

04-11-78

07-05-79

Aug 78

08-28-78

06-27-78
06-30-78

07-17-78
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NUMBER

1.4.2.3.2

1.4.2.4.3

1.4.2.3.4

1.6.2.4.5

1.4.2.3.3

DOCUMENT
NUMBER

TWR-11929

TWR- 11965

TWR- 11987

TWR- 12003

TWR-12012

TWR-12019

TWR- 12060

TWR- 12082

TWR-12182

TWR-12187

TWR- 12202

TWR-12205

TWR-12317

TWR- 12327

TWR- 12341

TWR- 12346

TWR- 12386

TWR- 12441

TWR- 12508

TWR- 12509

TWR- 12561

Rev B

Rev A

PART 1

DOCUMENT
TITLE

Space Shuttle SRM, Lug, Lifting -
Nozzle Com- ponents, Model
Designator H77-0401

Supporting SRM External Thermal
Analysis Documents - vol 1

SRM Support Equipment Engineering
Analysis for Lifting Beam,
Utility, Model Designator H77-0354

space Shuttle Equipment
Engineering Analysis for
Properties ‘

SRM Support Equipment Engineering
Analysis for Handling Dolly,
Igniter Case, Model Designator
H77-0334

Analytical Evaluation of the Space
shuttle Solid Rocket Motor
Tang-Clevis Joint Behavior

Transmittal of SRM Ignition Design
Characteristic Selection

pM-3 Propellant Temperature
Prediction

Analysis of Space Shuttle Grain
structural Integrity

Revisions of Grain Structural
Analysis of SRM Igniter

DM-4 Propellant Temperature
Prediction

Space Shuttle SRM Nozzle Severance
Ordnance Failure [nvestigation

Analysis of Space Shuttle SRM far
Actual Cavity Coltapse Loads and
STA-1 Simulated Cavity Collapse
Loads

SRM Support Equipment Engineering
Analysis of the stiffener Ring
Shipping Container P77-0425

Bond Sample Tests for Hydraulic
Fluid Contami- nation, STS-1A Aft
Segment, Interim Report

Update of SRM Igniter Flight
Design

QM-1 Propellant Temperature
Prediction

gvaluation of 1U51899 Pin Retainer
Clips for Application in SRM/SRB
field Joints

aM-2 Propellant Temperature
Prediction

SRM Forward Segment Transition
Area Grain Repair (IRR 53779,
57133)

SRM Forward Segment Transition
Area Grain Repair (IRR 57039,
46917, 66918)

DOCUMENT
DATE

08-08-78

05-30-79

Oct 78

07-12-79

10-06-78

01-08-79

12-06-78

04-19-79

03-29-79

06-09-80

05-16-79

Jun 79

05-14-80

07-05-79

08-15-79

10-15-79

12-10-79
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NUMBER

1.4.2.3.4
1.4.2.3.2

1.4.2.3.5

1.4.2.3.6

1.4.2.3.3

1.4.2.3.6

1.4.2.3.2

1.4.2.3.2

1.4.2.3.3

1.4.2.3.3

1.4.2.3.3

1.6.2.3.3

1.4.2.3.3

1.4.2.3.4

1.4.2.3.2

1.4.2.3.6

1.6.2.3.6

1.4.2.3.3.

1.4.2.6.3

1.4.2.3.4

1.4.2.3.4

DOCUMENT
NUMBER

TWR- 12634

TWR- 12645
TWR- 12669

TWR- 12691

TWR- 12707

TWR-12718

TWR- 12723

TWR-12778

TWR- 12788

TWR- 12790

TWR- 12805

TWR- 12844

TWR- 12856

TWR-12858

TWR- 12879

TWR- 12887

TWR-12924

TWR- 12935

TWR- 12944

TWR- 12983

TWR - 12994

TWR- 12995

Ammend 2

Rev A

Rev 8

PART 1

DOCUMENT
TITLE

NSI Redundant Seals Design Summary
Report

space Shuttle SRM Slag Study

aM-3 Propellant Temperature
Prediction

Flex Bearing Data Matrix, Space
Shuttie SRM

Final Report of the Sealing
Capabilities of the SRM Igniter
stainless Steel Retainer lnner
Gasket

SRM Forward Dome Residual Stress
Test Report

Effects of Aging on Space shuttle
SRM lgniter Propellant

SRM Mass Properties STS-6 Flight
Evaluation Input

Analysis of QM-3 Temperature
Measurements

Evaluation of the SRM Aft Segment
Boss - Flight Hydroproof
Configurations

Ultimate Strength Failure Envelope
of DAAC Steel 8ased on Emprical
Modification of the Maximum
pistortion Energy Theorem

Analysis of the Redesigned Nozzle
port Dome for Case Proof Testing

proof Test Factors for STS-1
Systems Tunnel Bonds

Analysis of the Original SRM
Nozzle Port Dome at Proof
Pressures

Analysis of STS-1A and 18 (Forward
Segment) Grain structural
Integrity

SRM Thermal and Gas Dynamic State
puring Reentry (TD-124)

Failure Analysis Report,
Electrical Checkout Failure of SRM
[gniter S&A

Failure Analysis Report,
Electrical Checkout Failure of SRM
Igniter S&A (Partial Rotation)

Effects of Aging on SRM Systems
Tunnel Bondlines

Feasibility Study Report, Sotid
Rocket Motor, Monolithic Shipping
and Handling Ring

STS-3A Forward Segment Transition
and lgniter Region Grain Repair
(IRRa 72795 and 72766)

$TS-38 SRM Forward Segment
Transition Area Grain Grain Repair
(IRR 72764)

DOCUMENT
DATE

02-01-80
03-19-80

04-15-80

09-29-82

05-03-80

05-06-80

04-27-83

08-05-80

08-18-80

08-21-80

05-06-83

11-19-80

11-06-80

12-15-80

12-09-80

01-14-81

04-01-81

Feb 1981

04-15-81

03-17-81

03-18-81
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1.4.2.3.6

1.4.2.3.4

1.4.2.3.4

1.4.2.3.4

1.4.2.3.2

DOCUMENT
NUMBER

TWR- 12996

TWR- 13003

TWR- 13008

TWR- 13009

TWR-13010

TWR- 13021

TWR- 13040

TWR- 13053

TWR-13055

TWR- 13065

TWR- 13075

TWR- 13075

TWR-13075

TWR- 13075

TWR- 13075

TWR- 13075

TWR- 13075

TWR- 13085

Rev A

Rev A

Part

Part

Part

Part

Part

Part

Part

11

V1

VIl

PART 1

DOCUMENT
TITLE

Investigation of Side Force
Oscillations During Static Firing
of the Space Shuttle Solid Rocket
Motor

Test Results and Analysis for the
space Shuttle Igniter Life

_Demonstration Program

$TS-2A Forward Segment Transition
Area Grain Repair (IRR 60553)

Final Summary Report, Replacement
of PBNA in HB and HC Polymers Used
in SRM Propellant and Liner

$75-28 SRM Forward Segment Grain
Repair (IRR No. 60553)

Flight Readiness Firings,

Instrumentation Flight Evaluation

Report

space Shuttle Solid Rocket Motor
Grain Structural Integrity
Analysis

SRM Mass Properties STS-1 Flight
Evaluation Report

space Shuttle Solid Rocket Motor
Flight Evaluation Report, STS-1
Propulsion Performance

High Performance SRM Internal
Insulation Design Report

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

Part 1 - Case Assembly

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

part 11 - External Thermal
Protection System

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

part [I1 - Internal Case
Insutlation

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

Part IV - Systems Tunnel

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

part V - Ignition System

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokaol

part VI - Nozzle Assembly

postflight Evaluation of STS-1 SRM
Components Returned to Morton
Thiokol

part VI! - Instrumentation

Sotid Rocket Booster Flotation
Evaluation

DOCUMENT
DATE

04-23-81

04-30-81

07-01-81

Apr 81

04-23-81

06-09-81

09-14-82

03-02-82

03-24-82

04-09-82

03-02-82

01-13-82

11-02-81
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