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Chapter 1 

PROJECT MANAGEMENT FORMULA  

(adapted from University CubeSat Project Management for Success) 

1.1. One Or Two Highly Motivated Staff Leading 

1.1.1. Previous work has indicated that experience of the staff may predict the success 

of the missions, but all staff start as CubeSat neophytes, even if they have industry 

experience to apply. It may be that a measure of persistence and long-term planning for 

multiple missions are also a factor. All case study teams also included other staff who 

supervised curricular projects and acted as PIs if they had an interest in a particular aspect of 

the mission 

1.2.     Design-Build-Test Cycle 

1.2.1. All teams mentioned the importance of maintaining student motivation and that 

this is challenging in the frame of a satellite build. They have achieved this by involving 

younger students early who can follow a program from their early years to build and test in 

their last years at university. Launch delays sometimes frustrated this effort to enable these 

students to see their work launched. Often, to achieve this development cycle, missions need 

to be streamlined (descoped). 

1.3.     A Core Of Passionate Students 

1.3.1. The students from 2nd year bachelor’s to final year master’s students were 

included in all teams. A system of training up new interested students, where the older 

students work with younger students who are gaining familiarity with the skills and the 

project, was common to all programs. The younger students then take over as they progress 

through their course/s. 

1.4.     A Mix of Curricular and Extra-Curricular Work 

1.4.1. Each of the case study teams integrated both curricular work and extra-curricular 

work into the projects with the core of passionate students coming in to do extracurricular 

work and others participating just for credit or with less time commitment. 

1.5.     Regular Face-To-Face Contact 

1.5.1. Regular weekly meetings outside of curriculum hours were a common feature of 

the case studies, who used these to ensure regular reviewing and planning occurred. 

1.6.     Use Of A Version-Controlled Repository 

1.6.1. All teams used a central repository with the facility for version control and 

commenting, such as GitHub/LabTM for their key schematics, documents and codes. 
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1.7.     Testing, Testing, Testing 

1.7.1. This has been pointed out in much of the previous literature, but at the risk of 

repeating, we are going to say it again here, as all the case study teams have emphasized it. 

FlatSats and high-altitude balloons were cited as means to enable this testing, as were a 

ground station and a Satellite Laboratory. 

1.7.2. In terms of what doesn’t matter, there are a few interesting conclusions: the 

discipline that hosts the program was different in each case, the size of the CubeSat varied 

for each case study and indeed within the case studies, although all started with 1U satellites; 

funding could be research-based or industry-donated or university-financed or a mixture of 

all of these, but does not need to be substantial. There is no magic total for the number of 

students involved and PhD students were not always used by the teams. Paying committed 

student volunteers was optional, but desirable if funding allowed. Different tools were used 

to communicate between the teams, as long as a central repository was established. 

Reviewing could be ‘light touch’ or systematic, but formed helpful deadlines. 
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Chapter 2 

TECHNOLOGY READINESS LEVEL  

(adapted from NASA) 

2.1.     DEFINITION AND PURPOSE 

2.1.1. Technology Readiness Levels (TRL) are a type of measurement system used to 

assess the maturity level of a particular technology. Each technology project is 

evaluated against the parameters for each technology level and is then assigned a 

TRL rating based on the project’s progress. There are nine technology readiness 

levels. TRL 1 is the lowest and TRL 9 is the highest. 

2.1.2. A TRL number is obtained once the description in the diagram has been achieved. 

For example, successfully achieving TRL 4 (lab environment) does not move the 

technology to TRL 5. TRL 5 is achieved once there is component/breadboard 

validation in a relevant environment. The technology remains TRL 4 until the 

relevant environmental validation is complete. 

 

2.2.     TECHNOLOGY READINESS LEVEL ONE 

2.2.1. When a technology is at TRL 1, scientific research is beginning and those results 

are being translated into future research and development. 

 

2.3.     TECHNOLOGY READINESS LEVEL TWO 

2.3.1. TRL 2 occurs once the basic principles have been studied and practical 

applications can be applied to those initial findings. TRL 2 technology is very 

speculative, as there is little to no experimental proof of concept for the 

technology. 

 

2.4.     TECHNOLOGY READINESS LEVEL THREE 

2.4.1. When active research and design begin, a technology is elevated to TRL 3. 

Generally, both analytical and laboratory studies are required at this level to see if 

a technology is viable and ready to proceed further through the development 

process. Often during TRL 3, a proof-of-concept model is constructed. 

 

2.5.     TECHNOLOGY READINESS LEVEL FOUR 

2.5.1. Once the proof-of-concept technology is ready, the technology advances to TRL 

4. During TRL 4, multiple component pieces are tested with one another. 
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2.6.     TECHNOLOGY READINESS LEVEL FIVE 

2.6.1. TRL 5 is a continuation of TRL 4, however, a technology that is at 5 is identified 

as a breadboard technology and must undergo more rigorous testing than 

technology that is only at TRL 4. Simulations should be run in environments that 

are as close to realistic as possible. 

 

2.7.     TECHNOLOGY READINESS LEVEL SIX 

2.7.1. Once the testing of TRL 5 is complete, a technology may advance to TRL 6. A  

TRL 6 technology has a fully functional prototype or representational model. 

 

2.8.     TECHNOLOGY READINESS LEVEL SEVEN 

2.8.1. TRL 7 technology requires that the working model or prototype be demonstrated 

in a space environment. 

 

2.9.TECHNOLOGY READINESS LEVEL EIGHT 

2.9.1. TRL 8 technology has been tested and "flight qualified" and it's ready for 

implementation into the launch vehicle for launch. 

 

2.10. TECHNOLOGY READINESS LEVEL NINE 

2.10.1. Once a technology has been "flight proven" during a successful mission, it can be 

called TRL 9. 
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Chapter 3 

TEAM LEADERS 

(adapted from Civil Air Patrol) 

 

3.1.     S.M.A.R.T. GOALS 

3.1.1. Specific 

3.1.1.1 What: What do I want to accomplish (long term or short term) 

3.1.1.2 When: Establish a time frame 

3.1.1.3 Which: Identify requirements and constraints 

3.1.1.4 Why: Specific reasons or benefits of accomplishing the goal 

3.1.2. Measurable 

3.1.2.1 How: How much? How Many? How will I know when it is accomplished? 

3.1.2.2 Define your goal-specific deliverable and establish concrete criteria for 

measuring progress toward the attainment of each goal you set. 

3.1.3. Attainable 

3.1.3.1 Develop the attitudes, abilities, skills, and financial capacity to reach your 

goals. 

3.1.3.2 Set specific deadlines for your team and individual contributors. Define 

your soft and hard deadlines. Soft deadlines are set at the earliest possible 

time a goal can be completed, and a hard deadline is the very latest that a 

task must be completed 

3.1.4. Realistic 

3.1.4.1 A high goal is frequently easier to reach than a low one because a low goal 

exerts low motivational force. 

3.1.4.2 Always take into account the current workload of your team members. 

Find out ways to flatten the burden of responsibility curve by effectively 

delegating the deliverables of your goal across your team.  

3.1.5. Tangible 

3.1.5.1 A goal is tangible when you can experience it with one of the senses: taste, 

touch, smell, sight or hearing.  

3.1.5.2 When your goal is tangible, or when you tie a tangible goal to an 

intangible goal, you have a better chance of making it specific and 

measurable, and thus attainable. Intangible goals are your goals for the 

internal changes required to reach more tangible goals. 

 

 

 



7  SOP-1 MAY 2020 
 

3.2.     COUNSELING 

3.2.1. Praise in Public 

3.2.1.1 Telling someone they are doing a good job boosts their self-esteem and 

encourages them to keep doing the right things. Moreover, when a leader praises 

someone, it shows that the leader values that person’s contributions to the team. Here are 

some guidelines to follow when praising followers: 

3.2.1.1.1 Praise in public. Most people like to be recognized in front of their 

peers. 

3.2.1.1.2 Praise people often. Catch people doing things right. 

3.2.1.1.3 Praise people immediately. Saying, “nice job” loses its power if 

you wait too long. 

3.2.1.1.4 Tell them what they have done right. Be specific. 

3.2.1.1.5 Hold them up as a role model for others. 

3.2.1.1.6 Shake hands, or if the setting is right, call for a round of applause. 

3.2.1.1.7 Know that even a little praise goes a long way. People want to 

know they are valued. 

3.2.2. Reprimand in Private 

3.2.2.1 Before reprimanding someone to correct their behavior, first ensure you 

have all the facts. Assuming your facts are right and the follower’s misconduct needs 

correcting, here are some guidelines to follow: 

3.2.2.1.1 Meet in private. Criticizing someone in front of the squadron is 

humiliating and therefore counter-productive. Meet in a private 

setting but have a third person present. 

3.2.2.1.2 Tell them what they have done wrong and be specific. Do this in a 

positive way that shows you want to help the cadet meet our 

standards. 

3.2.2.1.3 Ask them if they understand what the standard is. Are they 

underperforming because they lack training? Are they simply 

confused? If they need more training, pair them with a more 

experienced leader for one-on-one mentoring. 

3.2.2.1.4 If the problem is not one of training and is misconduct, ask them 

what they plan to do to correct the situation. Make them be specific 

about their solution. These questions underline the fact that each 

person is responsible for his or her own conduct. 

3.2.2.1.5 If their response is incomplete, explain why their performance 

/conduct is unacceptable. Focus on the behavior, not the person.  

(i.e.: “Your use of profanity is unacceptable,” not, “I don’t like you 

because you swear.”) 

3.2.2.1.6 End on a positive note. Make it clear you still believe in them and 

will support them. Shake hands. 
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3.3.     PLANNING AND BRIEFING, EXECUTING, AND DEBRIEFING (PBED) 

3.3.1. Planning and Brief 

3.3.1.1 Team leaders are encouraged to create short, mid, and long-term goals for 

their specific subsystem. These goals can be wide-ranging, so long as they 

align with the strategic mission for the CubeSat and, hence, NASA’s 

Strategic Mission.  

3.3.1.2 Plans should be well-defined and communicated to the team. The 

questions listed in section 2.11.1 should act as a guide to ensure all aspects 

of a plan are considered. 

3.3.1.3 A plan should be made as simple and straightforward as possible. The best 

way to achieve this is to make a problem statement that is one or two 

sentences long that conveys the plan. A simple plan is an effective one, 

and it is the leader’s responsibility to research simple ways to come up 

with a strategy for execution. 

3.3.2. Execution 

3.3.2.1 Team leaders are responsible for managing the workload on themselves 

and to their team members, as well as be their primary mentor and role 

model. To achieve this, team leaders must maintain continual feedback 

loops with their followers to analyze the workload at any given point in 

time. 

3.3.2.2 Becoming a role model is achieved more in your actions rather than what 

you say. Servant leadership is the avenue all team leaders are encouraged 

to pursue. 

3.3.2.3 Maintain a position of humility by assuming whoever you are talking to 

knows something you do not, listen twice as much as you speak, and 

always acknowledge what you do not know more than what you do know. 

3.3.3. Debrief 

3.3.3.1 A debrief is the most important part of the PBED cycle. A debrief should 

answer three questions: 

3.3.3.1.1 What should the team stop doing? 

3.3.3.1.2 What should the team start doing? 

3.3.3.1.3 What should the team continue doing? 

3.3.3.2 If the first set of questions is unsatisfactory upon review of the depth 

required in the debrief, these might help: 

3.3.3.2.1 What happened? (real-world events that happened, i.e., “John fell 

down”). 

3.3.3.2.2 Why did it happen? (discuss the root cause, i.e., “Failure in the 

training of road construction workers on attention to detail and 

why it is important”). 
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3.3.3.2.3 What can we do? (discuss a physical plan to fix the root cause, i.e., 

“Road construction workers will attend a safety course and will be 

required to maintain safety certificate currency by attending the 

course every 3 months”). 
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Chapter 4 

GENERAL GUIDELINES 

 

4.1.     GENERAL GUIDELINES FOR TEAM LEADERS 

4.1.1. Group Chat 

4.1.1.1 Manage group chat adding/deleting phone numbers 

4.1.1.2 Communicate to other managers if a team member wants to switch teams 

4.1.1.3 Keep team members posted on necessary updates 

4.1.2. Google Drive 

4.1.2.1 Actively update meeting notes and deliverable tracker with deadlines 

4.1.2.2 Create the About page and update as required 

4.1.2.3 Attach appropriate files as required 

4.1.3. Meeting Agendas 

4.1.3.1 Up to the discretion of the team leaders, meetings should maintain 

structure and adapt to fit the needs of the team as the project advances 

different TRL’s. 

4.1.4. Emailing Team Members 

4.1.4.1 Emails should be left for official announcements or sending of important 

information (i.e., meeting agendas, important dates, etc.) 

4.1.4.2 REPLY UPON RECEIPT – team leaders have the authority to implement 

a “reply upon receipt” in their emails, which requires recipients to respond 

with any type of response indicating that they have read the sent 

information and they understand what has been sent. 

4.1.5. Assigning and Tracking Deliverables 

4.1.5.1 Team leaders are strongly encouraged to create a document that tracks 

team member deliverables throughout the TRL advancement process. The 

document should not be used as carrot-and-stick, but rather as a means to 

stay on track with the overall mission of the subsystem and satellite 

overall. 

4.1.6. Determining Risk 

4.1.6.1 Assessing risk a key component while working up the TRL timeline. Each 

critical point in the project development there arises a time where risk 

must be assessed. These critical points are to be discovered by the team 

and the leader to ensure that the next TRL is not entered and a 

consequence occurs due to failure in risk mitigation. A Risk Assessment 

Summary Card is attached to Google Drive. Team leaders should keep this 

card handy and review it often. 

  


