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Challenges in balancing performance and risk

Hammurabi’'s Code
- 282 laws




Causes of Engineering Disasters

Insufficient knowledge
Underestimation of influence
Ignorance, carelessness, negligence

Relying upon others without sufficient control
Objectively unknown situation

Imprecise definition of responsibilities
Choice of bad quality.
Other
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Certain Failures are Unacceptable

Blackout by the Numbers

9sec - Time it took for the grid to collapse
6M - Area affected in acres
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Where Can You Not Afford to Fail?
Managing risk in a portfolio of assets

Severity of Consequences

- Protected Commi Satellites

Probability of Occurrence




Challenges in balancing performance and risk

Development Risks Balancing Approach

° New missions

- Maximum leverage of Government

- No heritage infrastructure
- No heritage a
-~ No heritage domain knowledge

JINew reguirements
~ No heritage development
— NO heritage system engineering
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| arge development steps
— Over long lite span
— Over significant guantity bura

S New technoelogy andiintegration

cquisition community

- Block

25 year heritag
EXperience and domain knowledge
/S Ineering

Sons learned and development

Reqguirements and configuration
management
— Faclilities, hardware and software

Upgrades
Technology Insertion on-ramps

— J\/J Istar / AEHE proven insertion

ritage

— On ~or'o]"£ Upgrades
RR&S

— Feg nNology maturity:
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25 years of Protected Milsatcom Network Transformation

Capacity = ~400 Mbps = ~4 Gbps
Intersat link = ~10 Mbps = ~60 Mbps = >10 Gbps
Coverage = 16 beams = 37 beams = 73 beams
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new. start F1l F2 E3
spiral F3 F4F5F6

Gen 1
Gen 2
Gen 3

= Consolidated Agile Beam Antenna
= XPR Payload
Gen 4 = Phased Array Antennas
= XDR+ Payload
Gen 5 = [P Router:
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Picking the Right Program

Block Development Enables Low Risk Transformation
Low Risk System Production,
Take Risk in Technology Development

Maturity

System Production Block 1 Block 2 Block 3 Block 4
System Development Block 2 Block 3 Block 4
Technology Development Block 3 Block 4

7/

Science and Technology Block 4

Block Options with Increasing Capability




Picking the right Acquisition Approach
Risk Reduction & System Definition (RR&SD)

TSAT Acquisition Schedule

Launches in 4QFY14, 4QFY15, 4QFY16, 4QFY17, 4QFY18
1 1 1 | | [ | |]]

Key Events

U\reral't:hlng Schedule Requirements

Sys Eng & Integration

TSAT Mission Operations i
System (TMOS) #3
W,

CDR: Critical Design Review

IDR: Interim Design Review PDR: Preliminary Design Review  SDR: System Design Review

5RR: System Requirements Review PRDA: Program RE&I) Agreement
[ Concept activities B Design / development [ Integration / test
I Risk reduction / system definition Source Selection [ Production / fielding

SO Key events

All TSAT technologies achieving TRL-6 or higher




Applying the Lessons Learned and Proven Processes

Requirements Design and Integration Production
Definition

Baseline ASIC & Unit Unit/ASIC Subsystem
Design Processor and
Conceptual HW/SW | tHW/EW 2 ASIC Production
Design Software Integration & ntegration & Verification

Design Verification Verification

» Subsystem/unit * HW/SW co-development « HW/SW integration » Manufacture

specs « VHDL Design and « SW integration * Assembly
« Hardware/software  Simulation « Performance Verification * Integration

allocation » Software object model « Interoperability testing
 Algorithm and pseudocode

o Test

definition «Board and interface Brassboard Demonstration
 Allocation to units  design
and ASICS

As complexity advances risk management needs to advanced




Applying Proven Risk Management within the Program
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—»@ Risk / Opportunity

Identification

Risk
Assessment

Risk Management
Board

Risk Mitigation
Plan and Watch List

Implement,
Monitor & Report

Periodic Reviews

* Mgmt Interviews
¢ Lessons Learned
* Schedule

* Gvt. Concerns

* Subcontractor

Rating Tables

Likelihood vs

IMS & Program Network
Consequence
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Adjudicate Risk / Opportunity
Identification and Assessment
» Rating / Status Change

Yellow

Watch List

Prioritized Risk List
Retired Risk List

Cost
Analysis

Program
Management

Schedule
Analysis




Understanding the Risk leverage as a function of time
Risk management through the life cycle

Risk Reduction,
Program Leverage:

*Program selection
*Acquisition approach
;equ]remem’rs Definition
nd Budgets - Analytical Tools
*Design - Analyticall Teols, Simulation and moedeling
*Early hardware and software demonstrations
*RISK reduction units

*Engineering models

s[est as you fly

Program Lifecycle key milestones
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