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Introduction: The Sherpa Family of Orbital Transfer Vehicles 
This section introduces the Sherpa family of Orbital Transfer Vehicles. 

Spaceflight Inc.’s Sherpa™ is the next generation of in-space Orbital Transfer Vehicles (OTVs), capable of 

transporting satellites from their initial launch orbits to their final operational (destination) orbits. The 

Sherpa family of OTVs serve multiple purposes:  

• A mothership for small satellites that allows them to rideshare and reduce their launch costs 

• A telemetry-rich system providing improved satellite deployment confirmation and state vectors 

• An in-space transportation solution that provides the “last mile” delivery solution for satellites 

• A platform for customer payloads and missions requiring high-impulse maneuvering capabilities  

 
Figure 1. Sherpa-LTE, the electric propulsion variant of Sherpa, had its first flight in 2021. 
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With the emergence of both low-cost rideshare launch vehicles and dedicated small satellite launch 

vehicles (LVs), it is now simpler than ever to launch a satellite to common and relatively low Earth orbits. 

However, many Spaceflight customers desire precise deployment to their own specific orbits. Similarly, 

Spaceflight has seen rapidly increasing demand for both orbital transfer to, and hosted payload 

operations in, higher Earth orbits and deep space. Sherpa has been designed to bridge the gap between 

where a LV drops its satellites off and the satellites’ destination orbit. 

Sherpa has a high degree of modularity and can be configured with a variety of attitude control and 

propulsion options, enabling many different missions. Sherpa was architected with eventual deep space 

missions in mind. Whether a customer requires last-mile delivery services to Geostationary Earth Orbit 

(GEO), a spacecraft platform for hosted payloads in Low Earth Orbit (LEO), or anything in between, 

Sherpa is the right fit: nothing else on the market matches its performance at the small spacecraft scale. 

 
Figure 2. The Sherpa OTV family enables satellites and hosted payloads to be economically and reliably delivered to 

anywhere in the Earth-Moon system. 

 

Sherpa OTVs are the ideal complement to existing and emerging LVs. For rideshare missions where the 

final orbit needs of each individual satellite often cannot be accommodated, Sherpa enables the 

satellites it carries to be deployed to their own custom orbits. For dedicated small LVs where 

performance is highly limited beyond LEO, Sherpa can extend the effective payload capacity by acting as 

an “upper stage.” 

To provide maximum flexibility for customers, Sherpa has been designed for compatibility with a wide 

variety of LVs and can be stacked in a range of configurations, as shown on the next page.  

Sherpa-ES can 
deliver payloads to 
LLO, NRHO, Lagrange 
points, or deep 
space after TLI 
launch

Sherpa-LTC & LTE can 
raise/lower orbits, 
change LTDN, and 
change inclination 
after launch for 
multiple payloads

Sherpa-ES can 
deliver payloads to 
GEO or MEO after 
lunar flyby on TLI 
launch or direct 
transfer on GTO 
launch

Sherpa-FX can time 
multiple payload 
deployments
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Figure 3. Sherpa can be configured to launch on the side of an ESPA ring in a “cantilevered” configuration on larger 

LVs, or on top of the stack in a "caketopper" configuration on smaller ones. 

 

1.1 Sherpa-FX 
Sherpa-FX is the base free-flyer vehicle upon which all other 

models are based. Sherpa-FX is primarily used for grouping 

more customer spacecraft into the volume limitations of a 

launch vehicle as a “port expander,” thereby reducing launch 

costs for those customers. Sherpa-FX includes a sequencer 

and 1-way communication system, but has no propulsion, 

attitude control, or ability to actively service hosted payloads. 

It can deploy up to 16 customer spacecraft, monitor the 

deployments, and relay mission telemetry to Spaceflight. 

 

1.2 Sherpa-AC 
 Sherpa-AC augments the base Sherpa-FX with key capabilities to 

make it ideal for servicing hosted payloads. In addition to the 

Sherpa-FX functionality, Sherpa-AC includes a flight computer, 

attitude knowledge & control, an electrical power system (solar 

panels, batteries, etc.), and basic 2-way RF communications.  In 

addition to deploying multiple satellites, Sherpa-AC is well-suited 

for accommodating hosted payloads in LEO for up to a year.   

 

Figure 4. Sherpa-FX provides reliable 
deployment sequencing. 

Figure 5. Sherpa-AC provides 
attitude control. 
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1.3 Sherpa-LTC 
Sherpa-LTC builds upon Sherpa-AC with the addition of a non-

toxic storable propulsion system. Sherpa-LTC features a high-

thrust, bi-propellant, green propulsion subsystem integrated 

seamlessly within the available space of the original free flyer. By 

including its own high-thrust propulsion, Sherpa-LTC provides a 

low cost, rapid orbital transfer for many sizes of small spacecraft. 

Designed with launch vehicle flexibility as a requirement, Sherpa-

LTC is compatible with most launch vehicles with which 

Spaceflight currently works. 

 

1.4 Sherpa-LTE 
Sherpa-LTE builds upon Sherpa-AC by incorporating a high 

specific impulse (ISP), low-thrust, radiation-hardened electric 

propulsion system using a Hall effect thruster. As electric 

propulsion systems are able to generate over 6 km/s of delta-V, 

Sherpa-LTE has the capability to deliver spacecraft to GEO, 

cislunar, or Earth-escape orbits. Sherpa-LTE provides a low-cost 

alternative to purchasing a full direct-injection launch vehicle and 

extends the ability of small launch vehicles that are currently 

under development to reach beyond LEO. 

 

1.5 Sherpa-ES 
Spaceflight’s newest OTV, Sherpa-ES, is the highest energy 

variant of the Sherpa product line. Utilizing the same chemical 

propulsion system as Sherpa-LTC but with additional propellant 

onboard, Sherpa-ES is a high-thrust, high delta-V OTV. It enables 

rapid small satellite delivery anywhere in cislunar space, 

including injection to trans- and low-Lunar orbits, Medium Earth 

Orbit (MEO), and GEO. Furthermore, it leverages the same 

modular structure of the Sherpa family for increased flexibility 

and rapid time to flight.  

  

  

Figure 6. Sherpa-LTC has high-
thrust propulsion. 

Figure 7. Sherpa-LTE has high efficiency 
electric propulsion. 

Figure 8. Sherpa-ES provides maximum 
delta-V. 
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Sherpa Mission Capabilities and Planning 
This section describes typical missions Sherpas can perform to illustrate how they can be used within 

different mission architectures. 

1.6 LEO Satellite Delivery 
Sherpa enables multiple small satellites to be efficiently packaged and deployed to a variety of orbital 

altitudes, slots, inclinations, or LTDNs on the same mission. This provides customers with more rideshare 

launch opportunities to meet their schedule and orbital requirements. 

• Sherpa-FX allows more customer spacecraft to be packaged on a single ESPA port. 

• Sherpa-AC provides attitude control for hosted payloads with pointing requirements. 

• Sherpa-LTC can rapidly deploy multiple customer spacecraft to different orbit altitudes.   

• Sherpa-LTE can perform efficient maneuvers to slowly shift inclination or LTAN after launch.  

Two examples of LEO missions performed by different Sherpa variants are shown below. 

 
 

Figure 9. Sherpa-FX example mission profile showing multiple satellite deployments. 
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Figure 10. Sherpa-LTC example mission profile showing satellite deployments at multiple altitudes. 

 

1.7 MEO/GEO/Lunar Satellite Delivery 
Sherpa can provide rapid and cost-effective delivery of satellites to MEO, GEO, and lunar orbit. Both 

Sherpa-LTC and Sherpa-ES can augment a two-stage launch vehicle with what effectively becomes a 

third stage. For many high-energy missions, this allows a smaller, less expensive two-stage launch 

vehicle to perform missions which would otherwise require a more expensive three-stage launch 

vehicle. 

• Sherpa-LTC is able to deliver 100-200 kg class MicroSats to MEO using upcoming “one-ton class” 

launch vehicles. 

• Sherpa-ES is able to deliver 100-200 kg class MicroSats to GEO or LLO from GTO or TLI orbits. 

An example mission of Sherpa-ES delivering a payload to a lunar or GEO orbit is shown below. 

 
Figure 11. Sherpa-ES example mission profile showing satellite deployment at LLO or GEO. 

 

1.8 Hosted Payloads 
Given its highly configurable nature, Sherpa is an ideal platform for hosted payloads. Smaller payloads 

can be hosted on typical Sherpa rideshare missions, enabling customers to fly their payload without 



  

 
11 

 

requiring an entire satellite. Larger payloads or those requiring dedicated capabilities may use an entire 

Sherpa as an off-the-shelf, highly maneuverable bus. 

• Almost all Sherpa variants (except Sherpa-FX) can host integrated payloads on spare ports 

during rideshare missions. After deployment of customer satellites, the hosted payloads are 

turned on. Sherpa acts as the satellite bus, with Spaceflight providing Sherpa operations while 

the customer operates their hosted payload remotely via the Sherpa’s systems.  

• Sherpa can host dedicated payloads on their own dedicated Sherpa missions, such as when a 

customer requires a highly maneuverable platform for in-orbit servicing or deep space missions.  

 

1.9 Planning Your Spacecraft Mission on Sherpa 
Refer to the Spaceflight Mission Planning Guide for: 

• Environments 

• Spacecraft Design Compatibility Guides 

• Logistics 

• Facilities, GSE, and Integration 

• Launch Campaign and Launch Operations 

Details for mission planning that are specific to hosted payloads are covered in greater detail within 

Section 6 of this document.  
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Sherpa Features and Performance 
This section compares the key features and performance of each Sherpa variant to help identify the 

most appropriate model for the mission.  

The Sherpa family features modular elements with commonality among key systems in order to 

maximize flexibility. The table below compares key features and performance of each variant.   

Table 1. Key features and performance of each Sherpa variant. 

Specification FX AC LTE LTC ES 
Number of Primary 
Ports 

5 4 4 4 0 

Number of Forward 
Ports 

1 1 1 1 1 

Number of Aux Ports 6 3 3 3 0 

Deployment 
Channels 

16 16 16 16 2+ 

Pointing Accuracy 
(3σ) [arcsec] 

- 36 

Pointing Knowledge 
(3σ) [arcsec] 

- 14 

Pointing Stability 
[arcsec/sec] 

- 10 

Propulsion System 
Type 

- - 
Electric Hall 

Effect 
Chemical Dual-Mode Bipropellant 

Propellant - - Xenon Green Propellants 

Thrust - - 100 mN 88 N 

Delta-V with 100 kg 
payload (m/sec) 

- - 1,000 400 1,900  
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Specification FX AC LTE LTC ES 

Payload Power - 225 W Avg1, 600 W peak (battery-backed) 

Data Storage - 200 GB 

Uplink - >38.4 kbps (S-band Rx) 

Downlink - >100 Mbps (X-band Tx) 

Radiation Tolerance 20 krad (Si), 37 MeV-cm2/mg 

Port Interface Size 24-inch interface to LV 

 

Sherpa-LTC, Sherpa-LTE, and Sherpa-ES are all capable of performing propulsive maneuvers. The figure 

below shows the approximate total impulse for each propulsive Sherpa variant as well as how that total 

impulse translates into delta-V for a given payload mass.   

When using the charts below, customers should include Flight Support Equipment (FSE) mass in addition 

to the mass of their satellite. FSE is used to attach the payload to the Sherpa, and usually includes the 

adapter plate plus the CubeSat dispenser or MicroSat separation system, along with fasteners and 

harnesses. FSE for CubeSats is typically up to 40-50 percent the mass of the CubeSat, whereas FSE for 

MicroSats is usually 10-30 percent of the MicroSat mass. FSE mass as a percentage of satellite mass is 

typically higher for smaller satellites.  

 

Figure 12. Total delta-V vs. payload and FSE mass for propulsive Sherpa variants. 

 
1 Requires attitude constraint in baseline case. 
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Sherpa can perform a variety of orbital altitude changes and inclination changes. The following figure 

shows the orbit changing capability of each propulsive Sherpa variant based on payload and FSE mass.   

All four examples assume an initial orbit of 500x500 km. The performance curves include the propellant 

required for Sherpa to transit to a short-lived final orbit at the end of its mission. 

 
Figure 13. Altitude change vs. inclination change for various payload masses on each propulsive Sherpa variant. 
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The following two figures provide more detail on Sherpa-LTC and Sherpa-ES capabilities for a variety of 

payload and FSE masses.  

 
Figure 14. Sherpa-LTC orbit altitude and inclination change performance. 

 

 
Figure 15. Sherpa-ES orbit altitude and inclination change performance. 
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Sherpa can also perform LTDN changes. LTDN changes either take large amounts of propellant or time. 

While Sherpa-LTE has higher specific impulse and is thus more fuel efficient than Sherpa-LTC or Sherpa-

ES, it also requires significantly longer to make LTDN changes due to its lower thrust, as shown in the 

following figure.  

  
Figure 16. Time to complete 1 hour of LTDN change vs payload and FSE mass for each variant. 

 

Sherpa-ES has sufficient impulse to enable missions to high orbits such as MEO or GEO, elliptical orbits, 

or Earth escape, as shown in the plots below.  

 
Figure 17. Sherpa-ES performance from GTO to GEO. 
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Figure 18. Sherpa-ES performance from an elliptical orbit (using a 1-ton class LV) to MEO. 

 
Figure 19. Sherpa-ES performance from a 300 km circular orbit to elliptical orbits. 

 
Figure 20. Sherpa-ES performance from GTO to Earth escape. 
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Sherpa Systems 

This section describes the systems which comprise Sherpa and provides useful background information 

for designing individual missions. 

 

All Sherpa vehicles are designed around a common primary “ring” structure with common avionics. The 

primary Sherpa structure interfaces to its launch vehicle using a 24-inch separation system. Most Sherpa 

systems (structures, avionics, command and control, communications, power) are common to most or 

all Sherpa variants, with some customization between variants. 

1.10 Structures 
Sherpa’s core structure is the CAB 

(Configurable Annex Base). Designed for 

modularity and flexibility while maintaining 

a low mass, the CAB is common across all 

Sherpa variants. It has a 24-inch bolt circle 

interface on either end, six Primary Ports, 

and six Auxiliary Ports. The Primary Ports 

feature a standardized mechanical 

interface to which adapter plates are 

attached to mate with dispensers, 

separation systems, or a particular 

interface for a hosted payload. All Sherpa 

structural components are designed for 

100% demise upon atmospheric entry. 

 

 
Figure 21. Sherpa's Configurable Annex Base (CAB) provides 

a modular and lightweight structure. 
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1.11 Avionics 

1.11.1 R2A-Core 
Spaceflight’s Rapidly Reconfigurable Avionics (R2A) is a family of components designed specifically to 

support cost-effective rideshare missions. Central to the R2A family is R2A-Core, which is Spaceflight’s 

fully featured deployment sequencer. R2A-Core can control and monitor up to 32 deployment events 

but is usually configured to control and monitor 16 deployment events with redundancy, since most 

deployment systems feature two independent actuation circuits and two independent monitoring 

circuits. R2A-Core was designed to operate all non-pyro-based deployment systems for both CubeSats 

and MicroSats. Internally, R2A-Core has triplicated voted memory in order to mitigate memory failures 

(most often caused by radiation effects) as well as multiple levels of “watchdog” circuitry to 

automatically reset power to the entire unit should the processor hang for some reason. 

Two identical Commercial-Off-The-Shelf (COTS) battery modules provide R2A-Core with electrical power 

during flight. Either battery module is fully capable of supporting an entire mission. R2A-Core is 

supported by a COTS radio ensuring health and status telemetry and deployment event information can 

be sent to Spaceflight. On most missions, R2A-Core operates completely autonomously. A typical 

mission sequence involves multiple deployment attempts on each channel. If R2A-Core does restart 

itself, it will resume the mission sequence where it left off. 

R2A-Core, seen in the graphic below, has successfully flown on multiple missions and is being qualified 

to fly on a wide range of LVs in order to augment the deployment channel count. 

 

 
 

Figure 22. Sherpa's Rapidly Reconfigurable Avionics Core (R2A-Core) is a highly reliable sequencer. 
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1.11.2 Command and Control System 
The Command and Control System (CCS) is essentially a complete 

small spacecraft bus which bolts onto Sherpa’s structure in order to 

provide Sherpa with communications, attitude knowledge and 

control, as well as other functions necessary to operate a 

propulsion system and/or hosted payload. The CCS contains its own 

“keep alive” solar panels and battery so it can remain power 

positive under most circumstances. The CCS is comprised of COTS 

components with over 5,000 cumulative days on orbit. 

The Telemetry, Tracking and Control (TT&C) subsystem uses 

radiation-tolerant components with significant heritage. An in-

board avionics CCS employs COTS components that can be shielded 

to accomplish maximum lifetime (effectively 20 krad(Si) and 37 

MeV-cm²/mg Linear Energy Transfer (LET)).  All components in the 

Sherpa system are Single Event Latchup (SEL)-protected with solid-

state current-limiting switches, which prevent faults from 

propagating through the power system. Software-based 

overcurrent monitoring is also incorporated to observe power 

consumption trends and identify non-catastrophic latchups.  

The CCS avionics have been demonstrated at 1200 km altitude, where LET up to ~ 20 MeV-cm2/mg from 

energetic protons and high Total Ionizing Dose (TID) are experienced. Given that any particular avionics 

piece-part cannot have a cross section larger than its physical size, Single Event Functional Interrupt 

(SEFI) at high energies would not be expected to occur more than once a month. 

 

1.11.3 Communications 
For all Sherpa variants (except Sherpa-FX), the standard communication system is S-band, which 

provides the greatest licensing flexibility in advance of a mission. Sherpa can optionally utilize X or Ka-

band radios if required by the mission. While Sherpa-FX does not utilize a CCS, it communicates on UHF. 

Sherpa’s ground segment is provided by a third party and utilizes a number of ground stations around 

the world, providing frequent passes and regular communication via a cloud-based mission control.  

 

 

 

 

Figure 23. Sherpa’s CCS has 
significant flight heritage. 
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1.12 Power 
For all Sherpas variants (except Sherpa-FX and Sherpa-

LTE), the main solar panel consists of six identical wings 

rigidly mounted to the Sherpa structure. This solar array 

allows for 150 W of effective power for payload 

operations or battery charging under typical conditions.  

The solar cells are state-of-the-art commercial triple-

junction cells which are wired into strings that are 

directly connected to two Direct Energy Packs (DEPs).  

Each DEP consists of 7 to 9 Li-ion battery cells, 

depending on the voltage range necessary for the 

mission. Each DEP has 120-150 W·hr of energy capacity 

and several switches with which to control power to 

Sherpa systems and/or hosted payloads. Note that 

Sherpa-LTE requires a much larger solar panel in order 

to provide sufficient power to the electric propulsion 

system; this solar panel is deployable and able to continuously track the sun so that propulsion 

maneuvers are not constrained by the energy capacity of Sherpa’s batteries. 

 

1.13 Flight Software 
The CCS uses the Modular, Autonomous, eXtendible (MAX) Flight Software from Advanced Solutions, 

Inc. MAX Flight Software is flight-proven on dozens of successful missions, full-featured to enable all 

Sherpa mission types, and adaptable to all applicable Sherpa variations with minimal modification. 

MAX Flight Software is based on a core framework that operates on a modular set of components for all 

spacecraft subsystems. These components are highly configurable and adhere to well-defined interfaces 

which greatly reduces the amount of mission-specific code that needs to be written.  

The MAX flight software architecture includes the On-board 

Dynamic Simulation System (ODySSy), which enables rapid 

satellite integration as well as providing highly autonomous on-

board operations. STK SOLIS (Spacecraft Object Library in STK), 

powered by an integrated desktop version of the MAX Flight 

Software, provides a full spacecraft simulation within the STK 

Analysis Software. Together, OdySSy and STK SOLIS provide a 

unified tool chain from initial mission design through on-board 

systems and operations. This approach also provides a bridge 

between the ground segment architecture and the space 

segment flight software, as shown below. The commonality 

between the ground-based and space-based processing 

environments further helps to mitigate the risk of errors during satellite operation. 

MAX supports the following guidance 
modes.  Additional guidance modes 
can be easily created and test. 

• Aligned/Constrained Tracking 

• Targeting 

• Scanning 

• Slewing 

• Rate Damping 

• Sun Acquisition 

• Idle 

• Singularity Avoidance 

 

Figure 24. Sherpa's solar cells are state-of-the-art. 
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Figure 25. MAX flight software space and ground segment. 

 

1.14 Thermal Control 
Thermal control is a key factor for both hosted payloads and satellites being transported to a new orbit 

by a propulsive Sherpa. The Sherpa CAB structure can act as a heat sink for passive thermal 

management; additional thermal control can be provided through a gentle “barrel roll” spin about the 

thrust axis. As such, passive thermal management is the baseline case for most payloads. In specific 

cases, Spaceflight can provide thermal monitoring and regulated heaters at additional cost. 

 

1.15 Propulsion 

1.15.1 Sherpa-LTE Electric Propulsion 
Sherpa’s electric propulsion system is the Apollo Constellation Engine (ACE) provided by Apollo Fusion. 

ACE uses xenon propellant as standard, but can also utilize other propellants, such as krypton, if 

required.  

ACE is a Hall Effect thruster that provides up to 100mN of thrust at up to 1400s specific impulse, 

enabling highly efficient maneuvers for missions that require significant delta-V.  
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1.15.2 Sherpa-LTC Chemical Propulsion 
The Sherpa chemical propulsion system utilizes the Polaris propulsion system from Benchmark Space 

Systems with green propellants. High Test Peroxide (HTP) is the oxidizer and Isopropyl Alcohol (IPA) is 

the fuel. These propellants are pressure-fed, using gaseous nitrogen as the pressurant.   

Polaris is a dual-mode bipropellant system with four independently controlled thrusters. HTP can be 

used as a monopropellant in a low-thrust mode or combined with IPA in high-thrust mode. Each thruster 

can provide up to 22 N of thrust individually; when operated together, all four thrusters provide up to 88 

N of thrust. With the ability to command the thrusters independently, Sherpa can steer without the 

need of a gimbal.  

 

1.15.3 Sherpa-ES Chemical Propulsion 
The propulsion system of Sherpa-ES utilizes the same primary thrusters that are used in Sherpa-LTC, 

with six times more propellant capacity. Since Sherpa-ES is designed to operate outside of LEO, there is 

an added Reaction Control System (RCS) to aid in control and for de-saturating reaction wheels. The RCS 

features clusters of 1 N monopropellant thrusters from Benchmark Space Systems. 
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Payload Interfaces and Accommodations 
This section provides information to help in the selection of a port and to align interfaces to Sherpa’s 

accommodations.  

 

1.16 Payload Port Overview 
Sherpa has a variety of accommodations to support a range of satellites and hosted payloads. The 

following subsections describe the most popular options; specific Sherpa accommodations can vary 

from mission to mission and can often be less restrictive than what is depicted here. Contact a 

Spaceflight representative at sales@spaceflight.com to learn more. 

mailto:sales@spaceflight.com
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Figure 26. Sherpa has a wide variety of port locations and volumes. 

 

The table below summarizes the accommodations available on each Sherpa variant. 

Table 2. Summary of Sherpa’s many payload ports. 

Accommodation Envelope 
Dimensions 

Maximum 
Mass 

Sherpa-FX 
Sherpa-

AC/LTC/LTE 
Sherpa-ES 

Forward Port 121 x 121 x 83 cm 750 kg Available Available Available 

Port 1 18 x 27 x 43 cm 16 kg Available N/A N/A 

Primary Ports 44 x 38 x 31 cm 30 kg All 4 available All 4 available N/A 

Auxiliary Ports 17.6 x 11 x 20.5 cm 5 kg All 6 available 2 or 3 available N/A 

 

1.17 Sherpa’s Forward Port 
The forward port dimensions are highly dependent on the way Sherpa is mounted on the launch vehicle. 

The figure below shows the available volume for a MicroSat when Sherpa is in a cantilevered 

configuration. It assumes a 15-inch separation system and that the payload can be clocked in 90-degree 

intervals (hence the square cross-section). In cake-topper configurations, the forward port volume is 

highly dependent on the launch vehicle. 
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Figure 27. Forward port example in cantilevered configuration (volume depends on launch vehicle). 

Sherpa’s forward port can accommodate many other options provided that the payloads fit within the 

resulting envelope: 

• Single separation systems up to 24 inches in size 

• Two 13-inch or 15-inch separation systems 

• Multiple 8-inch or 11.732-inch separation systems 

The mass accommodated by the forward port is primarily limited by the Center of Gravity (CG) and 

dependent on the configuration as shown in the image below. In particular, please note: 

• On small (one-ton class) launch vehicles, Sherpa will be mounted in a “cake topper” position 

along the CG so payload mass can be the highest possible. 

• On larger launch vehicles, Sherpa will typically be mounted in a cantilevered position on the 

side. In this case, payload mass is limited by the adapter used to mate the Sherpa to the ESPA 

port. Lighter Sherpa variants (Sherpa-LTC, Sherpa-LTE) will accommodate a higher payload mass. 

Heavier Sherpa variants (Sherpa-ES) will use more of the available mass for fuel and therefore 

accommodate a lower payload mass.  
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Figure 28. Payload mass on the forward port is dependent on how Sherpa is mounted to the launch vehicle. 

 

1.18 Sherpa’s Port 1 
Port 1 (shown in the figure below) is only available on Sherpa-FX. This location is useful for standard and 

XL 6U-equivalent CubeSat dispensers, although side-by-side 3U CubeSat dispensers can be 

accommodated in specific circumstances. Spaceflight has flight experience with DuoPacks, PSL6Us, and 

CSDs, and can also support other types of dispensers. This envelope is also applicable to hosted 

payloads.   

 
Figure 29. Port 1 is available only on Sherpa FX. 
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1.19 Sherpa’s Primary Ports 
The primary ports are typically used to host either Cubesat dispensers or MicroSats. 

Sherpa can accommodate standard and XL 12U-equivalent CubeSat dispensers (from 4x3U to 1x12U) 

from a number of reputable dispenser vendors. Spaceflight has flight experience with QuadPacks, 

PSL12U, and CSDs but can likely support other types of dispensers as well. The allowable center of mass 

is typically set by the dispenser vendor. The envelopes for 12U-class dispensers on Sherpa’s primary 

ports are shown in the figure below. This envelope is also applicable to hosted payloads.   

 

 
Figure 30. Sherpa primary ports with 12U dispensers. 

 

The following figure shows envelopes for small MicroSats on the primary ports of Sherpa-FX. The 38 cm 

and 44 cm dimensions are centered on the 8-inch (or similar) separation system. These volumes account 

for the option to add Shockwave isolators in the event they are necessary from a mechanical 

environment standpoint. Allowable spacecraft CG location is typically constrained by the separation 

system itself. Under most circumstances, Spaceflight prefers the separation system be tuned for the 

spacecraft’s CG location in order to mitigate high tip-off rates. 
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Figure 31. Primary ports with MicroSats. 
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1.20 Sherpa’s Auxiliary Ports 
The figure below shows the six available identical Auxiliary Port options on Sherpa. (Not all Sherpa 

variants support all six locations due to items configured on the primary ports impinging on auxiliary 

ports in some cases; typically, at least four auxiliary ports are available.  These locations typically have a 

view of space on at least two faces. Allowable CG location is approximately the geometric centroid of 

the volume, or even closer to the mechanical interface.  

 

Figure 32. Auxiliary ports. 

1.21 Mechanical Interfaces 
Spaceflight typically provides the adapter plates and separation systems as necessary to accommodate 

customer CubeSats or MicroSats. A variety of standard plate and customized options are available. 

 

1.22 Electrical Interfaces 
Spaceflight provides the deployment actuation and monitoring of the separation system for all payloads.   

Spaceflight does not typically provide an electrical interface to customer CubeSats or small MicroSats. 

For payloads which require power prior to deployment, custom solutions can be provided.  
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Hosted Payloads 
This section provides information to assist with selecting a port and designing the interfaces for 

hosted payloads. It also describes the typical concept of operations for hosted payloads.  

1.23 Interfaces 
Sherpa provides common interfaces for hosted payloads in order to simplify and accelerate 

development and integration.  

1.23.1 Mass and Volume 

• Hosted payloads are able to use the same mass and volume allocations as deployed payloads as 

shown in Section 5.   

• On a case-by-case basis, Sherpa can support hosted payloads with deployable mechanisms, 

propulsion or effluent, RF output power, and other requirements. 

 

1.23.2 Mechanical 

• Depending on size, hosted payloads can use the Primary or Auxiliary Port. 

• Spaceflight typically provides a blank adapter plate or manufacturing drawings for such. One 

side of the adapter plate matches up to the interface on Sherpa. Customers are free to 

determine how to interface their payload with the other side of the adapter plate. 

• Critical screws and bolts should be manufactured from A-286 alloy. No titanium fasteners. 

 

1.23.3 Electrical 

• Ethernet 10/100/1000 (w/ galvanic isolation; LVDS) is the standard interface; custom options 

are available. 
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• For active payloads with their own power generation and/or storage, Spaceflight is able to 

provide two NO/NC circuits from the 24-inch separation system between Sherpa and the LV.  

These switch circuits are expected to be used as inhibits to prevent inadvertent hazards prior to 

Sherpa deployment from the launch vehicle. 

• Connectors: MIL-STD-38999 (preferred) or Harwin M80 (alternative) 

 

1.24 Integration 
• Spaceflight typically provides customers with an Engineering Development Unit (EDU) for hosted 

payload software development and testing.  

• For systems with RF emissions, customers should plan to conduct EMI/EMC testing with Sherpa 

EDU hardware in advance of integration. 

• Physical integration of hosted payloads takes place at Spaceflight’s integration facility. 

• Integration will involve electrical system checkout with CCS likely including truncated mission 

simulation. 

 

1.25 Hosted Payload Operations 
• Hosted payload operations cannot begin until all primary spacecraft deployments are 

completed. 

• Spaceflight will organize pre-coordination meetings the day or week before the initial contact 

pass for the hosted payload, and weekly pass-planning look-ahead meetings thereafter. 

• Sherpa will attempt to provide notice prior to turning power off to the hosted payload. In the 

event of an emergency, power issue notice may not be provided. 

• Spaceflight remains in control of Sherpa during hosted payload operations. Customers provide 

Spaceflight with requests for Sherpa to maneuver, change attitude, or power on/off the 

payload, etc.   

• During ground station passes, customers will be able to connect directly to their payload for 

uplink and downlink. This connection will be provided via a cloud-based interface. 

 

1.26 End of Life 
Upon completion of the hosted payload mission, Sherpa will safe all systems in order to minimize stored 

energy in compliance with NASA-STD-8719.14 and ISO 24113. For propulsive Sherpa variants, Spaceflight 

plans to use remaining propellants to move Sherpa to a suitable end-of-life orbit. For LEO missions, this 

end-of-life orbit is typically as low as possible in order to minimize Sherpa’s remaining on-orbit lifetime. 

For GEO missions and beyond, this end-of-life orbit would be consistent with industry standard 

graveyard orbit practices and/or planetary protection practices, as appropriate. 
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Spaceflight Commitment to Stewardship of Space Environment 
This section provides an introduction to Spaceflight’s approach to meeting its commitments to the safe 

and responsible use of outer space.  

Spaceflight strongly believes it is up to all of us to keep the space environment safe. In turn, the 

company has implemented a number of policies and programs to ensure that it is a good steward of 

space, including: 

Safely limiting the orbital life or graveyard orbiting Sherpas after their mission  – In LEO, Spaceflight 

ensures its Sherpa vehicles finish their mission at an altitude that will lead to passive deorbit via 

atmospheric drag. In GEO, Spaceflight maneuvers Sherpas to a graveyard super-GEO orbit.  

Tracking Sherpas and deployed payloads in space – Spaceflight uses commercial partners such as 

LeoLabs to track its Sherpas and customer payloads after deployment, providing the most accurate 

information possible on orbital trajectories to minimize the chances of an unforeseen collision. 

Future proofing for servicing or grappling – Sherpas are equipped with Altius Space’s DogTags, which 

provide a way to grapple the Sherpa in the event that it becomes uncooperative or requires servicing. 

Thoroughly vetting customers for safety prior to flight – Spaceflight works with its customers to ensure 

their payloads are safe through the launch and deployment phases. It requires that all customers have 

the necessary licenses prior to launch, which typically includes numerous safety related items. 

 



  

 
34 

 

 

Figure 33. Spaceflight is committed to being a responsible steward of the space environment. 
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