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Item 8.01 Other Events.

On November 7, 2022, Astra Space, Inc. (“Astra”) published a blog post providing an update on the development and design of Launch System 
2. This blog post was accompanied by a video related to Launch System 2. Both the blog post and the video are available on Astra’s website at astra.com. 
A copy of Astra’s blog post and a transcript of the video are attached hereto as Exhibit 99.1 and Exhibit 99.2, respectively.

Item 9.01 Financial Statements and Exhibits.

(d) Exhibits

Exhibit No. Description
99.1 Blog Post issued by Astra Space, Inc. on November 7, 2022
99.2 Transcript of Video released by Astra Space, Inc. on November 7, 2022
104 Cover Page Interactive Data File (embedded with the Inline XBRL document)
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Exhibit 99.1

Launch System 2 Update 
By Chris Kemp, Founder, Chairman, and CEO, Astra
  
Since Astra’s founding in 2016 we’ve been on a mission to Improve Life on Earth from Space® by delivering customer payloads to orbit 
through frequent and reliable dedicated launches as economically as possible. 
 
Our goal with Launch System 1 was to achieve orbital capability as quickly as possible and demonstrate that we could mass-produce 
rockets. And we did, by launching incrementally more capable rockets – 1.0, 2.0, 3.0, 3.1, 3.2, and finally a series of Rocket 3.3 rockets 
that made Astra the fastest privately funded U.S. company to reach orbit.
 
Following the flight anomaly on our last launch, we listened to our customers, our team, and our stockholders and made the strategic 
decision to accelerate the introduc�on of a higher performance rocket and add addi�onal tes�ng that we believe will increase the 
reliability of future launches.
 
Launch System 2 is our answer to our exis�ng launch customers, and an increasing number of satellite operators around the world, that 
need affordable and frequent dedicated orbital launch services to enable new space services. These launch services have the poten�al 
to unlock next genera�on communica�ons services, cri�cal na�onal security and defense applica�ons, and a wide range of Earth 
observa�on capabili�es that will create a healthier planet.
 
We believe Launch System 2 will provide Astra’s customers the launch services they need, whether that be constella�on deployment, 
constella�on management, or responsive missions. Dedicated small launches give satellite operators the ability to deploy their 
spacecra� directly to their opera�onal orbits and allow them to start providing services and adding value sooner.
 
Our customers and the broader market were clear about wan�ng three things from Astra’s new launch system: reliability, increased 
payload capacity, and an increased launch cadence. Launch System 2 has been specifically designed to address these needs. 
 
While Launch System 1 made Astra the fastest privately funded U.S. company to reach orbit, the goal of Launch System 2 is to build a 
highly reliable system that we believe can scale to a weekly launch cadence.
 
Designed for Reliability & Scaled Manufacturing
 
While the new launch system builds on the heritage of Launch System 1, Launch System 2 is more than just upgraded hardware – it 
represents a cultural shi� from our primary focus on schedule to a focus on reliability. This launch system is the result of a significant 
change in how Astra designs, builds, qualifies, and operates our launch system.
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While Launch System 1 began its ini�al development with just a handful of people in a garage six years ago, Launch System 2 is being 
designed by teams of world-class engineers in a 225,000 sq. �. manufacturing and tes�ng facility. 
 
We are a completely different company than when we designed Launch System 1 and that shows in the level of investment we’re making 
into the reliability of this system. The en�re system has been scru�nized, and re-engineered where necessary, to support our plans to 
reliably and repeatably deliver our customers’ payloads to orbit. 
 
This shi� encompasses every stage of the development process, with mul�ple teams in the organiza�on focused primarily on reliability, 
quality, and system safety. We’re be�er-resourced across the board than we were during the development of Launch System 1, including 
the crea�on of a new System Verifica�on and Assurance team, quality control lab, and failure analysis lab with state-of-the-art tes�ng 
capabili�es. 
 
A reliable launch system is about much more than just a rocket, it’s about crea�ng an integrated system that works seamlessly together. 
The launch system is comprised of three key subsystems: 

• Rocket – the launch vehicle itself, which ul�mately delivers payloads into their final orbit

• Ground System – the infrastructure on the pad when Astra launches

• Mission Control – the interface between our operators and the rocket
 
Rocket
 
Rocket 4 builds on the heritage, flight-proven designs, and manufacturing techniques of hundreds of subsystems demonstrated during 
the successful orbital flights of the 3 series rockets, but there are several key changes to the Rocket 4 architecture.
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Increased Size and Capacity
 
Rocket 4 will stand 62 feet from �p to tail, with a total diameter of 72 inches. This overall size increase allows the vehicle to carry greater 
volumes of propellant, and in turn deploy significantly more payload mass – with a target payload capacity of 600 kg to mid-inclina�on 
500 km low Earth orbit over the course of the product lifecycle. 
 
Increased Fairing Volume
 
Rocket 4’s increased diameter provides a drama�c increase in the volume available for our customers’ spacecra�. This increased fairing 
was designed to fit one ESPA Grande spacecra�, two ESPA spacecra�, or mul�ple CubeSats – with a maximum height of 133 inches and a 
maximum width of 67.5 inches.
 
Updated First Stage Architecture
 
Rocket 4’s first-stage architecture uses much of the same architecture from Rocket 3.3, with two key updates that will drama�cally 
improve performance and manufacturability. First, the domes are now stamped directly from single sheets of aluminum, reducing 
weight and streamlining overall manufacturability – which in turn reduces launch costs for our customers. 
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Second, the first stage engine architecture has been simplified from five ba�ery pump-fed engines to two turbopump-fed engines and 
will deliver a maximum combined li�off thrust of approximately 80,000 lb. Astra is developing and qualifying an upgraded deriva�ve of a 
previously qualified engine for this applica�on.
 
Updated Upper Stage Architecture
 
The upper stage has undergone the largest architectural change from Rocket 3.3. Rocket 4’s upper stage has moved to a full-diameter, 
common dome design – which aligns produc�on approaches between the two stages – increasing build reliability and decreasing total 
manufacturing costs. The upper stage is propelled by a turbopump-fed liquid oxygen/kerosene engine delivering ~6,500 lbf. of vacuum 
thrust. This engine is also a deriva�ve of an exis�ng qualified engine.
 
Ground System
 
One of Astra’s core values is “simple scales,” and that is reflected in the goal to develop an easy-to-deploy, mobile launch system. The 
ground system has undergone several impac�ul updates that simplify the system and support scaled launch opera�ons: 

• Op�mized for improved site turnaround: cri�cal systems have been moved from the launcher into two easy-to-access 
containers on the launch site, shielding cri�cal components and simplifying maintenance between launches.

• Designed for mobility: despite the overall size increase of the rocket, the launcher and rocket are s�ll designed to fit within 
standard sized shipping containers, ensuring that Astra’s launch system remains easy to deploy by land, sea, or air.

• Designed for automa�on: Launch System 2 uses sensors and valves that can detect issues and “report back” to launch 
operators in real �me, flagging anomalies in the system and mi�ga�ng issues through early detec�on.

Mission Control
 
Launch System 2 provides Astra an opportunity to further improve the interface between our Launch Opera�ons team and the launch 
system hardware. Key updates being made to mission control are:

• Increased automa�on through so�ware improvements to eliminate more opportuni�es for human error – crea�ng a more 
scalable and reliable launch system.

• Simplifying pre-launch procedures to reduce the number of mission control operators: the end goal for Launch System 2 is 
to reduce the number of mission control operators from four to two. Simplified procedures and increased automa�on will 
effec�vely double Astra’s mission control teams with no addi�onal headcount – reducing launch costs for customers.

 
Path to Launch 
 
We expect Launch System 2 to deliver best-in-class launch economics and launch frequency via a pla�orm that is being op�mized for 
reliability at every phase of the development process. It’s an 
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incredibly exci�ng �me to be bringing this new launch system to market, which we have designed from the ground up to deliver the 
launch services that we understand our customers need.
 We will con�nue to provide updates on the key development, tes�ng, and qualifica�on milestones for Launch System 2 as we con�nue 
with its development.
  
____________________________________________________________________________
  
SAFE HARBOR STATEMENT
Certain statements made in this blog post are “forward-looking statements”. Forward-looking statements may be iden�fied by the use of 
words such as “an�cipate”, “believe”, “expect”, “es�mate”, “plan”, “outlook”, and “project” and other similar expressions that predict or 
indicate future events or trends or that are not statements of historical ma�ers. These forward-looking statements reflect the current 
analysis of exis�ng informa�on and are subject to various risks and uncertain�es. As a result, cau�on must be exercised in relying on 
forward-looking statement. These risks and factors include our ability to meet projected launch system development targets, as well as 
those risks and uncertain�es discussed from �me to �me in other reports and other public filings with the Securi�es and Exchange 
Commission by Astra.
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00:00:03:26 - 00:00:39:12
 
This is more than just about a new launch system. It's about a new commitment to our customers, to reliability, to quality, to rigor. And you'll see it 
across everything we're building, designing, operating our processes, our team, our culture. And the journey here will be manifested in one thing: a 
successful flight again and again and again. 
 
Early Astra focus was on speed and getting to orbit, demonstrating orbital capability with our mass producible rocket design as quickly as possible.
 
00:00:39:12 - 00:01:05:25
 
And that's because with every launch we learned and were able to iterate the vehicle. And now we've learned a lot, so it's time for us to consolidate 
those lessons and build them into a much more fundamentally reliable launch system. 
 
When we talk to our customers in the market, they told us they needed this larger vehicle sooner. And that's what we've used as kind of our principle 
to accelerate this road map and build this launch system forward.
 
00:01:05:29 - 00:01:29:14
 
The launch system is really our next step, not just in the evolution of the launch system, but also in the evolution of how we do product 
development at Astra. So it's really a significant shift, almost like an Astra 2.0 in terms of how we do design, how we do verification, and then 
eventually how we conduct our missions and launches with a vehicle that is generated out of that new process.
 
00:01:29:27 - 00:02:01:10
 
We look at our strategy for mission success in terms of four key components. During the design phase: having strong reliability controls — building 
in redundancy from day one. During qualification: making sure that we test as we fly and we do a robust verification and validation plan before we 
ever launch for the first time. During build: having strong quality controls, supplier quality, quality in our factory, and acceptance testing that shows 
that every product that's going on a rocket for flight is ready for flight.
 
00:02:01:17 - 00:02:24:22
 
And during operations, making sure that we're ready when we arrive at the launch site to conduct operations safely and successfully. 
 
Folks pay a lot of attention to the rocket because it's the thing that flies to space. But in reality, the launch system is made up of three key systems: 
the rocket, the ground system and mission control. And they all have to work as one in order to achieve a successful launch.
 
00:02:25:05 - 00:02:44:01
 
So all three things need to be concurrently engineered at all times and evolved at all times to be compatible with each other. 
 
The end goal of Astra's mission control is to get to the point that there's just a flight director and a vehicle operator, and between the two of them, 
they have all of the tools they need in front of them to be able to successfully navigate a nominal launch campaign.
 
00:02:44:09 - 00:03:07:14
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So it's the whole package of fewer personnel, higher automation and the remote ability to do all this, which adds to the efficiency and effectiveness 
in our ability to go do this from anywhere in the world. 
 
Ground infrastructure plays a big role in the reliability of the system. It improves mobility, it improves technician accessibility.
 
00:03:07:15 - 00:03:35:00
 
It's designed with serviceability in the field, not needing specialized tools or equipment. The entire system is designed to be more robust and easier 
and simpler for everybody to work on so that way we can turn it around a lot quicker and fly more often. 
 
Rocket 4 leverages learnings from a previous orbital launch system in a new architecture that significantly increases its payload capacity and 
increases the overall reliability and manufacturability of the launch vehicle.
 
00:03:35:20 - 00:03:58:13
 
Rocket 4 is a two stage vertically launched LOx-kerosene rocket. The structure is built almost entirely from metal with a focus on manufacturing 
techniques that enable cost effective production at scale. Rocket 4 will stand 62 feet tall with a diameter of 72 inches and a gross lift off mass of 
approximately 66,000 pounds. The first stage architecture remains largely the same.
 
00:03:58:22 - 00:04:22:09
 
The propulsion system has moved from five battery pump fed engines to two turbo pump fed engines, which are expected to provide a combined 
maximum sea level liftoff thrust of 80,000. The biggest architectural update to Rocket 4 comes in the form of the upper stage — which is now a 
common dome, common diameter stage. This will reduce the amount of redundant structure and aligns production approaches between the two 
stages.
 
00:04:22:16 - 00:04:43:14
 
The upper stage is powered by a turbo pump fed engine, which produces approximately 6500 pounds of vacuum thrust. The full diameter fairing 
and Rocket 4 provides a major increase in usable payload volume, while building on a flight-proven architecture for separation. This fairing is 
designed to fit one ESPA grande payload, two ESPA class payloads or several CubeSats.
 
00:04:44:03 - 00:05:11:12
 
Rocket 4 will have a maximum payload capacity of 600 kilograms to 500 kilometers mid-inclination over the course of the product lifecycle. 
 
We continue to believe that small, dedicated, cost-effective launch is needed by the market and will be rewarded by our customers. And so 
fundamentally we continue to invest in the idea of small launch, designed for, executed for, manufactured for, and delivered at scale.
 
00:05:11:25 - 00:05:33:00
 
There's a lot of discussion in the market around launch cost, and that typically translates into dollars per kilogram. But in speaking with customers, 
there's a lot more to it. And there are more factors that they consider, including time to manifest, time to get to the desired orbit and ultimately being 
in control. And so that's what we strive to deliver on with our customer experience.
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00:05:33:01 - 00:06:03:22
 
We're here to support you along that journey to make your mission successful. 
 
Chris Kemp stood in front of us and gave us a challenge, gave Astra a challenge. Myself and others have taken that to heart, and we need to build a 
culture surrounded by expecting and delivering success right out of the gate.
 
 




