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1 Introduction 

1.1 Scope 

The focus is on a Payload Delivery Service, to be understood as an end-to-end service delivering 

payload from Earth to a targeted location on the Moon and providing operational resources. The key 

technology of our payload delivery service is the autonomous landing and navigation module, ALINA. 

This ALINA module starter user guide is a planning document provided for customers of PTScientists 

GmbH. 

 

This document shall provide general information on types of payload that can be accommodated 

by PTScientists on ALINA in the “lunar-landing” mission profile configuration. This starter user’s guide is 

intended for pre-contract mission planning and for understanding PTScientists’ standard services. The 

user guide is not intended for detailed design use. Data for detailed design purposes will be 

exchanged directly between the customer and a PTScientists’ payload manager. 

 

For more detailed information, contact PTScientists directly through payload@ptscientists.com.  

This document may be revised, so please check you have the latest edition.  

 

 

1.1.1 Background of the Company 

PTScientists GmbH is an aerospace engineering company founded in 2008 with the goal of 

developing affordable space exploration and robotics solutions. The company is headquartered in 

Berlin, Germany with 27 fixed employees and a team of 35 part-time staff and advisers. Our Key 

Technology Partners for Mission 1 (Mission to the Moon) include Audi, Vodafone Germany, the 

German Space Agency (DLR) as well as technical universities in Germany and Austria.  

 

  

mailto:payload@ptscientists.com
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1.2 Products of the Company for your Payload and Engineering/Services 

Payload customers can be commercial entities, academic institutions or governmental bodies. All of 

whom are engaged with PTScientists directly. The PTScientists lunar transport offering is more than 

simply access to our hardware – it comes with our dedication to customers, and commitment to 

delivering a smooth experience that takes care of the customer, as well as the payload they have 

entrusted to us. We sell payload capacity by mass and offer significant cost savings if you choose to 

purchase more than 1 kg of payload space. Our nominal mission has an on-surface duration of 

approximately 14 Earth days and all available ALINA resources are shared between all payload 

customers. The standard service package applies to a fully qualified 1U CubeSat to be integrated on 

the ALINA standard payload rack. 

 

All services and conditions must be negotiated beforehand in exploratory talks with our Payload 

Advisor and Head of Business Development Torsten Kriening, or Sven Wehlan (COO) and Robert 

Böhme (CEO) for contractual matters. 

 

On each mission, payloads are integrated to the ALINA lander and launched to an Earth-orbit on a 

commercial launch vehicle. 

 

If you want to visit a unique landing site on the Moon that has not been pre-selected by PTScientists 

or any existing payload customers, this will only be possible if you book the entire lander. In this special 

case, and for talks about exceptional conditions, please contact us.  

 

Our ALINA spacecraft can fly on a number of different commercially available rockets, allowing us to 

select the best option in terms of timing and price, to keep costs down. It is also possible for ALINA fly 

in a ride-share configuration with a satellite launch partner, again allowing us to offer competitive 

rates to our customers.  

 

Since we are not tied to a particular launch vehicle or launching state, import and export controls 

must be taken into consideration on a case-by-case basis. All certification and permissions must be 

acquired by the payload customer and provided to PTScientists for verifcation. We are happy to offer 

advice and a consultation service to help you. 

 

In the case of delays caused by missing documentation and test certification, PTScientists reserves the 

right to pass on the costs of such a delay to the responsible payload customer.  
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We can provide a communications downlink for up to 12 hours per day, based on the availability of 

the ESTRACK ground stations. 

 

We divide our services into different packages that contain various services. 

 

Standard Basic Delivery (per Kilogram [kg]) 

 

The standard delivery option for the payload includes transport via a suitable trajectory to the Moon, 

into its orbit, and down to the lunar surface at a previously agreed location. 

 

The general on-surface mission duration is approximately 14 Earth days, but this depends on the 

chosen landing site. The lunar night is excluded in this service. Another part of this package is the 12/7 

COMMs service we offer, that means on-surface payload TM/TC communication for 12 hours per day. 

The communication possibilities and time-slots also depend on the landing site. The payload can then 

remain on the payload racks of the lander (ALINA). Thermal regulation of the payload is the 

responsibility of the payload customer. If assistance is needed, PTScientists can offer an upgraded 

package, but this must be discussed with your Payload Manager.  

 

The payload will have access to a continuous source of power, via a connection to the 150 W power 

supply of ALINA. We are providing bandwidth for downlink (Earth to Moon) of 96 kbit/s and uplink 

(Moon to Earth) of 24 kbit/s. If mobility is required for the payload, payloads up to 5 kg can be 

integrated with the Audi lunar quattro (ALQ) (for example for extrusions or soil sampling tests).  

 

We provide you with remote access to our Mission Control Center to monitor your payload, but in a 

way, that doesn’t interfere with our daily business. Thus, you are visitors in a side-room. Finally, we offer 

telemetry and Upload/Download data storage for your payload. If the data is not needed in real-time 

then we can store it in an archive for you over several weeks. More special conditions will only be 

granted to payload customers who have purchased more than 2 kg of payload. These customers get 

their own security access to our facilities. 

 

Qualification and testing necessary to get the payload flight-ready are to the responsibility of the 

customer, but on request we can help you with an extra engineering and testing package to do that.  
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Standard delivery Plus package 

We can accommodate a non-CubeSat-sized payload on ALINA on request.  

 

For payloads that require a larger power budget, we can integrate batteries of 1.96 kWh to enable 

additional power for on-surface operations. These requirements should be discussed with your 

Payload Manager.  We can upgrade our downlink bandwidth up to 5 Mbit/s and also provide you 

with additional uplink bandwidth if agreed with your Payload Manager. 

 

The Audi lunar quattro mobile payload platform and ALINA have an on-surface LTE communication 

link that is also available for the payload to use with a bandwidth of up to 50 Mbit/s.  

The on-board computer of ALINA is capable of data compression, and payload customers can make 

use of this for compression of video and sensor data before it is transmitted to Earth. 

We can offer to insure your payload to a certain degree but recommend you seek advice on 

comprehensive cover for your payload independently of PTScientists. Please contact us to discuss 

further things regarding that topic. 

 

 

Mobile Lunar Payloads  

Lunar Orbit 

Only fully qualified and tested CubeSats will be deployed in lunar orbit, if you are interested, please 

contact us. 

 

Commercial Offer: 3 Unit CubeSat in Moon Orbit = €750,000 fixed price, not including qualification or 

further required integration costs. 

 

 

The baseline fees for standard delivery to the Moon on Mission 1, please contact us. 
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ALINA Payload Rover Engineering 

 

 
  

 

 

   

       

Figure 1.: An Overview of the Most Important Products and Some Prices 
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Engineering Consultancy 

PTScientists offers our engineering expertise to help you with your projects and problem solving. That 

includes testing and qualification of electronics and thermal analysis of your payload. We can also 

help you with planning or scheduling of tasks required to get your payload fight-ready. 

 
ALQ-Audi lunar quattro 

The Audi lunar quattro rover is our fourth-generation rover. It has four-wheel drive and Audi quattro 

technology, combined with specially designed wheel treads to help give it traction. Around 80% of 

the ALQ structure has been 3D-printed from aluminium, saving valuable weight, while not 

compromising on sturdiness and stability. 

 

This lightweight, solar-powered rover is sturdy and ready for the difficult terrain of the Moon and has 

the capacity to carry (and power) up to 5 kg of payload. The rover leverages LTE data communication 

with ALINA when possible and will be remotely controlled from Earth via the PTScientists’ Mission 

Control Centre in Berlin. 

 

 

 

Figure 2.: Mobile Surface Platform for Payload (ALQ)  

 

Payload must be accommodated within the rover payload trunk. Initiation, link and power budget 

also depend on the rover’s primary mission profile and will need to be negotiated with the payload 

manager in advance. 
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ALINA at a Glance 

The Autonomous Landing and Navigation module – ALINA – is a tremendously versatile spacecraft 

designed to be compatible with all major commercial launch vehicles. It can travel from Earth-orbit 

to lunar orbit using its own propulsion and is capable of carrying up to 100 kg to the surface of the 

Moon. ALINA can deploy CubeSats into lunar orbit and has payload racks on either side that can host 

stationary lunar experiments in standard CubeSat-size modules, supported by ALINA’s power and 

data transfer capabilities. A key principle in design was to make use of already available hardware 

as far as possible. 

 

In the first mission, we are focusing on a bi-propellant system only with slightly modified tanks from 

commercial satellite suppliers. In subsequent missions we shall explore more environmentally friendly 

propulsion options. The structure consists of a light-weight system made of aluminium, CFK honeycomb 

core plates and CFK struts and 200N thrusters for translation and 10N thrusters for motion control. 

 

The selected truss- and leg-struts have already flown on numerous missions. Once it has completed its 

soft landing on the Moon, ALINA will be used as an LTE communication base-station.  

 

 
 

 

ALINA's dimensions: 2.6m x 2.2m x 1.8m 

Weight ALINA: 220 kg 

Payload: 100 kg  

Dry mass: 320 kg 

Fuel: 930 kg (2 tanks with MMH +2 

MON tanks and 1 helium pressure 

tank) 

Total mass: 1250 kg (ALINA + 2 ALQ + 

fuel) 

Main engines: 8 x 200 Newton (1 ° 

inclination) 

Attitude control thrusters: 8 x 10 

Newton (30 ° inclination) 

On-Board Software: RODOS  

 

Figure 3.: ALINA with Folded and Unfolded Legs 
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1.3 Payload Type Definitions on ALINA 

ALINA is built to host three (3) general types of payload, which are mobile, stationary and orbital. All 

systems are designed to fulfil their mission goals within one lunar day. For Mission 1, no measures have 

been taken to ensure the systems will survive the lunar night. If a payload is designed for a longer 

mission duration, it must be autonomous with respect to all systems ALINA might provide. 

 

1.3.1 Orbital Payload 

The landing module is equipped with up to eight (8) nano satellite deployers (provided by isispace.nl) 

for lunar-orbit-bound 3U CubeSats. Dispensers (e.g.: ISIPOD, ISI-DuoPack and ISI-QuadPack) will be 

kept under a MLI-cover until target orbit is reached. These payloads shall generally stay in a power-off 

state until they are launched from the dispenser through a mechanical deployment switch.  

 

Orbital payloads need to be able to survive the timespan from six months until deployment without 

charging and checkouts. Destination orbit should be coordinated with the overall mission profile in 

talks with the payload manager. 

 

For additional information on different nano-sat configurations and sizes, or alternative release 

methods, please contact PTScientists. 

 

1.3.2 Stationary Payload 

Stationary payloads will stay on ALINA’s payload rack after the module has landed. These payloads - 

if they contain active experiments - shall only be powered up after confirmed landing and a complete 

vehicle checkout. Active thermal management will only be provided during transfer and landing. 

Once landed, upon request, the MLI-Cover can be blown off to make way for instruments or small 

payload-integral deployable devices. Dependent on insulation, surface area, and the direction of 

the payload rack relative to the sun it will reach an equilibrium temperature. For stationary payloads, 

power source and telemetry will be provided by ALINA. 

 

1.3.4 Mobile Payload 

Part of mission one (1) payload will be two Audi lunar quattro (ALQ) rovers, originally designed to meet 

and exceed the requirements set out by the Google Lunar XPRIZE competition. Additionally, they will 

be able to deliver and conduct mobile on-surface experiments with a mass of up to 5 kg per payload 

unit. These experiments shall fit into the rovers designated payload trunk and shall only be activated 
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after complete vehicle checkout and rover deployment. Furthermore, these experiments might face 

some additional restrictions due to the primary mission goals of the rovers on this first mission. 

 

1.4  Payload Interface Specification 

1.4.1 Mechanical Interface 

Lunar payloads can be mounted in three locations on the ALINA spacecraft: side-mounted payload 

racks/cases/envelopes, on top of the vehicle, and (in very limited amounts) beneath it.  

  

For payloads with no mobility requirements on the lunar surface, ALINA provides power and telemetry 

post-landing. For small payloads with specific requirements (e.g. direct sunlight) there is a mounting 

point on the top-panel of ALINA meet these needs. All payload racks will be covered by a folded 

multi-layer insulation-hood, which assists with thermal control issues. Depending on specific payload 

requirements, the hood can be discarded, either in the orbital phase, or after the vehicle has landed. 

 

 

Figure 4.: Payload Mounting Example on Side Panel 

 

 

Each side panel can accommodate up to 25 kg of payload (dependent on overall payload mass 

budget) within the size envelope of 700 mm x 450 mm x 280 mm. 
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Figure 5.: Maximum Side Panel Payload Envelope 

The basic payload panel structure is made of aluminum or CFK sandwich material (depending on 

vehicle configuration) and features four M5-threaded inserts and two nine-pin D-Sub connectors for 

each port. 

 

The interface ports are patterned in a way that allows for convenient positioning of multiple unit (U) 

sized payloads. By design, only one D-Sub connector will be populated for each payload. The 

remaining connector slots can be used for payload-to-payload interconnection. For standard 

CubeSat sized payloads PTScientists offers a variety of standard adapters as well. 

 

1.4.2 Thermal Control  

Post sub-GTO insertion, during lunar transit, and during time spent in a lunar parking orbit, the 

spacecraft will mostly be spin-stabilised, which helps to evenly distribute radiation from the Sun. 

During the lunar descent phase some components will temporarily act as a heat-sink to others. Post-

landing, one side will be in constant sunlight for days, while the opposite side is shaded. MLI shielding, 

and intelligent design, heat tubes and small radiators will be the primary means of thermal control, 

with active thermal control to be provided if necessary. 
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During launch, transfer and in parking-orbits, all payloads will be kept in a temperature range between 

a minimum of -10°C and a maximum of 60°C. Narrower thermal windows are available upon request. 

After landing, different spots on the spacecraft will reach an equilibrium temperature between -10°C 

and 85°C. Analysis has shown, that in case of special circumstances (e.g. landing within a crater or 

next to a steep hill) the maximum temperature could reach 120°C. A specific landing orientation 

would certainly help to counter the above, but although we will plan for an optimal landing, there is 

no landing orientation guarantee being offered on our first mission, Mission to the Moon. 

 

Direct sunlight can only be guaranteed for small payloads on the top panel of ALINA. The same 

applies to payloads with a desired equilibrium temperature below 50°C.  

 

More information about lunar surface environmental conditions is available on request. Special needs 

can be accommodated with specific placement of payloads and need to be closely coordinated 

with PTScientists.  For special temperature requirements please contact PTScientists. 

 

1.4.3 Electrical Data Interface 

For the connection of all avionic parts the RS485 standard is used. 

 

Table 1.: Payload 9-Pin D-Sub Power-Data Connector Pinout of RS485 

Pin number Description 

Pin 1 +28 V unregulated 

Pin 2 +28 V unregulated 

Pin 3 RS485+ A 

Pin 4 RS485+ A 

Pin 5 GND 

Pin 6 GND 

Pin 7 RS485- B 

Pin 8 RS485- B 

Pin 9 NC 

 

Additional interfaces like ethernet are available upon request. 
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1.4.4 Telemetry  

The ALINA landing module is equipped with both a X-band and S-band communication system. 

Systems health status checks and command sequence packages shall be transmitted via S-band, 

while science and imagery data downlinks shall go through the X-band interface. Data buffering for 

later transmission/retransmission is also possible. 

 

1.4.5 Power Source 

An unregulated voltage line of nominal 28 V DC is available (min. 20 V, max. 36 V). The standard 

power budget per payload unit (1U) is 3 W. A different power budget (e.g. peak power in a certain 

timeslot) is negotiable. 

 

The ALINA spacecraft is a combined transfer and landing vehicle. The first iteration of ALINA has been 

designed specifically with future evolution and scalability in mind. ALINA v1 will serve as a test module 

for design concepts that will be applicable for all future ALINA-configurations. This approach enables 

PTScientists to achieve efficiencies and minimize the need for re-certification. 

2 Mission Management Schedule Overview 

PTScientists is already offering an end-to-end lunar payload transport service to commercial 

customers, with payload support and timely integration. At present, we can deliver 100 kg to the 

surface of the moon with ALINA-v1, and the next iteration of our spacecraft will provide payload 

capacity exceeding 100 kg.  

 
Table 2.: General Management Milestones Overview 

Milestones Percentage of Price 

[%] 

Description of Tasks and Milestones 

Contract Signing 20% Both parties have viewed, agreed and signed the 

Contract (include initial costs, project data and 

knowledge exchange) 

Milestone 1 25% T-18 months = CAD Models, full clarification on 

expected test program, full service package 

definition (testing and qualification) 

Milestone 2 25% T-12 months = Testing, Qualification, Validation // 

FEM, Shock, acoustic, thermal, Loads, electrical 

integration // mass dummy has to be delivered (can 

be negotiated depending on payload) 

Milestone 3 20% T-6   = Delivery and integration of mission flight 

hardware, documentation and staff training // 

Mission Operations 

Final Payment 10% Upon delivery of the booked service package  

TOTAL 100%  
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The general mission management process for a 24-months timeline is summarised in Table 3. 

 

Table 3.: Mission Management Process Overview 

Milestone Date Purpose PTScientists Deliverables Customer Deliverables 

Contract Signing 

L-(20-24) Months 

Provides 

authority to 

proceed with 

work 

• Customer payload user guide 

• Procure deployment system 

• Point of contact 

• Requirements for payload  

   CAD Model, FEM 

• ICD Template 

• Signed payload    

   agreement 

• Completed payload  

   specification 

Kick-Off 

Launch - 18 

months 

Initiates technical 

mission 

development 

• Summary of mission-unique  

   requirements and  

   implementation 

• File for technical assistance  

   (Foreign Payload Providers)  

     

• Requirements for payload  

   thermal model 

• Payload CAD model 

• Payload FEM 

• Spacecraft/Payload    

    Testing and   

    qualification plan 

Mission Concept 

Document Review 

(MCDR) 

Launch - 12 

months 

Serves as the 

gate for 

fabrication and 

test of flight 

systems 

• Mission specific ICD 

• Preliminary integration  

   schedule 

• Preliminary launch  

   operations plan 

• Updated payload   

   CAD  

   model 

• Updated payload FEM  

• Payload thermal  

   model 

• Payload mass dummy 

• MIB 

• Power budget 

• Link  

System Readiness 

Review 

Launch - 8 months 

Verifies that all 

people, parts 

and papers are 

ready for the 

shipment of the 

payload to the 

integration 

facility 

• Updated mission analyses  

    results (if applicable) 

• Final integration schedule 

• Final mission operations plan 

• A list of facilities and services  

   available for payload    

   checkout 

• Verification of payload  

   compliance to ICD   

   requirements (i.e.  

   qualification report) 

• Update to CAD model,  

   FEM, thermal model 

• Update to MIB, power  

   & link budget 

ALINA-Payload 

Integration 

Process Launch - 7 

Months 

Integration 

activity 

(PTScientists) 

• PTS will provide and operate   

   a facility for the integration  

   activity 

• Identify last access to the  

   payload 

• Delivery of payload  

   and associated  

   electrical and  

   mechanical GSE to   

   integration facility for  

   system level  

   integration 
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Our payload integration services include engineering, analysis and documentation support for the 

launch vehicle environments, our standard and customised Interface Control Document, and range 

safety. ITAR and export control issues must be navigated in collaboration with the payload customer. 

 

2.1 Prelaunch and Pad Operations 

2.1.2 Payload Transportation  

Payload customers shall arrange for transport of the defined payload from the customer facilities to 

the PTScientists’ “Final Integration and Processing Facility”. Upon payload arrival at the PTScientists’ 

facility, the costumer shall present a representative in charge of post-transportation inspection prior to 

handoff. After integration, PTScientists will arrange transport of the fully integrated ALINA System to the 

LSP payload processing facility.  

 

2.1.3 Payload Customer Involvement During Integration 

Payload customer involvement in the integration process is usually dependent upon the complexity 

of the payload. Levels of access during the payload integration are negotiable. For lunar-orbit-bound 

CubeSats mounted in a deployer from ISISpace no customer involvement is expected after delivery. 

However, payload integration under customer observation is possible. The payload customer may run 

health status checks and conduct battery charging until the negotiated last access date. 

 

For hosted payloads, the customer is expected to be involved in the payload integration process. 

PTScientists will grant checkout access to the payload via routed serial interface and conduct a joint 

mission simulation. 

 

2.1.4 Integration and Handoff 

Customer payloads shall arrive at the PTScientists’ “Final Integration and Processing Facility” six months 

prior to launch, to allow enough time to complete payload integration, checkout, testing and 

troubleshooting. Also, there will be a final environmental test with the fully integrated landing vehicle 

and all its payloads. 
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The launch vehicle integration process takes place in a controlled facility near the launch site and is 

scheduled for two weeks prior launch. Prior to handoff to the LSP, PTScientists will conduct a series of 

continuity checks ensuring the proper functioning of ALINA’s systems. A final mission simulation will also 

be conducted at that time, to test PTScientists’ hardware, separation and deploying systems, and to 

verify the mission deployment timeline. Coordinated last minute checkouts of customer payloads can 

be negotiated. 

 

Once the ALINA is fully integrated, tested and fueled, the system is handed out to the LSP for the 

remaining integration process. Nominally, at that point no more physical access to customer payloads 

can be granted. Continuous checkout of customer payload parameters via ALINA’s board computer 

is negotiable (e.g. continuous temperature readout on a biological experiment). 

ALINA is then mated at a stack and together mated to the launch vehicle upper stage. Finally, the 

payload is encapsulated within a payload faring. Upon completion of the integration process, the 

launch vehicle is moved to the pad and erected for launch. Launch readiness approval is received 

via a Launch Readiness Review (LRR) held 24 hours before launch. 

 

Table 4.: Standard Mission Integration Milestones 

Milestone Date Purpose Deliverables by 

PTScientists 

Deliverables by 

Customer 

Integration Process 

Start 

Launch-5 weeks 

Integration 

Activity (LSP) 

Observe ALINA 

Integration 

None 

Launch Readiness 

Review 

Launch -1day 

Final activities before 

Launch 

None None 

Launch 

Launch+0hours 

Ignition of Launch 

Vehicle 

None  None 

TLI and Lunar Transfer  None None 

CubeSat Deployment Customer 

Payload 

Provider 

Acquisition of 

Payload on Orbit 

Separation confirmation 

and state vector 

None 

Lunar Landing Descent to lunar 

surface 

Lunar surface Soft-

Landing 

None 

Payload Separation 

And stationary 

Payload Activation 

Customer payload 

separation and 

activation 

Separation confirmation 

Activation confirmation 

Control and verification 

Mission Services Power/ 

Communication 

Power and 

Communication 

Uplink/Downlink/ support 

agreed 
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3 Payload Requirements  

3.1 General Requirements and Risk Analysis 

Documentation shall be kept to the minimum necessary.  

 

The payload customer shall be responsible for the preparation of the risk analysis. This risk analysis and 

risk assessment shall form the basis for the test and verification plan. For risks that have a direct impact 

on the launch site safety or a critical impact on the success of the overall mission, measures to reduce 

these must be defined. Those measures shall be verified by a certified institution. 

 

3.2 Load Analysis 

For a coupled loads analysis, payloads that are larger than a 3U CubeSat shall provide a simplified 

NASTRAN finite element model. All payloads should provide a mass dummy (final design stage).  

 

3.3 Mechanical Requirements 

The specified qualification requirements apply especially to small payloads. For larger payloads and 

payloads with special needs those values may be modified in accordance with PTScientists. 

 

3.3.1 Quasi Static Load Requirements 

The payloads per each axis are not be applied simultaneously.  

 

3.3.2 Sine Vibration Requirements 

The payload shall be qualified with 4 g in all three (3) axis over a frequency sweep from 5 to 100 Hz. 

 

3.3.3 Lower Limit in Frequency Requirements 

The requirement stipulates that the payload shall not have a fundamental frequency below 100 Hz in 

hard-mounted configuration. 
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3.3.4 Shock Load Requirements 

The payload shall withstand the shock loads simulated by the qualification Shock Response Spectrum 

(SRS) represented with lower and upper tolerances corresponding to -6 and +6 dB. 

 

3.4 Materials  

3.4.1 Part Selection 

The payload is expected to use materials that correspond with NASA‐STD‐6016, standard materials 

and processes requirements for spacecrafts. The payload is expected to use materials that when 

exposed to a vacuum environment will not exceed a total mass loss of 1.0% and volatile condensable 

matter of 0.1% when tested per ASTM E‐ 595 or an equivalent method. 

 

3.4.2 Process 

The payload is expected to be maintained in clean assembly areas meeting ISO 8 cleanliness 

specification as a minimum during ground processing and payload integration according to IAW ISO 

14644-1. The payload is expected to be handled only with clean gloves after testing in preparation for 

and during ground processing and payload integration. The payload surfaces are expected to be 

maintained visibly clean under black light inspection, per the IEST‐STD‐CC1246D level 300A as a 

minimum during ground processing and payload integration. 

 

3.5 Pressure and Venting  

The payload enclosed volumes shall be able to withstand a gradient/change of 6.9 kPa/s. 

 

3.6 Electromagnetic Interference/Compatibility 

The payload is expected to inhibit wireless transmission until deployed. Narrowband radiation 

emissions shall be maintained within the levels shown in Figure 6 while in an active state near the 

landing vehicle. 
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Figure 6.: Narrowband Radiated E‐field Limits 

The payload is expected to maintain broadband radiation emissions within the levels shown in Figure 

7 while in an active state within close proximity to the landing vehicle. 

 

 

Figure 7.: Broadband Radiation Limits 

 

3.7 Payload Safety and Hazard Analysis 

Payload customers are expected to provide a Payload Questionnaire (PQ) which describes any 

potential hazards associated with their payload. Payload providers are expected to provide a Pre-

launch Safety Package (PSP) one year before launch. That package must include detailed technical 

data on all hazardous items including drawings, schematics, and assembly and handling procedures.  
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A PSP sample document will be provided by PTScientists after contract signing. This documentation is 

required by the launch service provider as part of obtaining launch approvals by the range. Hazards 

are subject to approval by PTScientists. 

 

3.7.1 Handling Safety 

Payload design is expected to be compatible with operations that place the payload in vertical as 

well as horizontal attitudes during ground handling and integration. Access to the payload could be 

limited after integration into the launch vehicle depending on the level of access that has been 

contracted. 

 

3.7.2 Pressurized Systems 

Verification and design of payload pressurized systems and components are expected to be in 

consensus with aerospace industry guidelines and must preclude inadvertent operation. The design is 

expected to protect hardware from damage due to pressure system failure before launch, and 

protect the launch system. Documentation of safety verification and pressurized systems design will 

be required of the payload contractor to support regulatory agency approvals. 

 

3.7.3 Actuated/Energetic Systems 

Payload actuation and other energetic systems for spacecraft separation, mechanical systems and 

propulsion are expected to be designed in consensus with aerospace industry guidelines, and must 

preclude inadvertent operation when subjected to the environments mentioned in this guide during 

pre-launch and launch operations. Documentation of safety verification and actuation and other 

energetic systems design will be required of the payload customer to support regulatory agency 

approvals. 

 

3.7.4 Batteries 

Payloads are expected to stay powered off until deployment or activation through the landing 

module. Batteries must retain charge for a minimum of six months. Batteries require a MSDS and 

additional testing for air freight and NASA safety certification. Testing procedures and requirements 

are detailed in JSC ‐ 20793 Rev.B Crewed Space Vehicle Battery Safety Requirements. For further 

information, please contact PTScientists. 
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4 Testing-Parameters and Tolerance/Accuracy  
 
Table 5.: Qualification Test and Durations 

Test Levels  Duration  

Equipment Space Element Equipment Space Element 

Shock +6dB n/a 3 shocks in both 

directions of 3 

axes 

3 activations of 

explosive firing 

Acoustic +4dB +3dB 2 min. 2 min. 

Vibration Random/Sine: 

+4 dB 

Random/Sine: 

+3 dB 

Random: 2,5 min 

per axis 

Sine: 2 

octave/min 

1 sweep up and 

down between 

(5Hz-100Hz) 

2 min per axis 

Sine: 2 

octave/min 

(5Hz-100Hz) 

 

 

Thermal cycling 10°C extension of 

maximum and 

minimum 

predicted 

temperatures 

10°C extension of 

maximum and 

minimum 

predicted 

temperatures 

8 cycles 8 cycles 

 

 

 

Thermal vacuum 10°C extension of 

maximum and 

minimum 

predicted 

temperatures 

10°C extension of 

maximum and 

minimum 

predicted 

temperatures 

8 cycles if 

combined 

with thermal 

cycling, 

1 cycle if 

thermal 

cycling is 

performed 

8 cycles if 

combined with 

thermal cycling, 

1 cycle if 

thermal 

cycling is 

performed 

EMC 

(electromagnetic 

compatibility) 

+6 dB EMC safety margin Depending on operating modes 

Static acceleration 1,25 1,25 100s +50s per 

mission 

Sufficient to 

record test data 

Pressure  1,5 (proof) 

2(busrt) 

1,5 5 min (3 cycles 

for valves) only 

for proof 

5 min (3 cycles) 
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Table 6.: Acceptance Test Levels and Durations 

Test Levels  Duration  

Equipment Space Element Equipment Space Element 

Shock Maximum 

expected shock 

spectrum 

n/a 1 shocks in both 

directions of 3 

axes + dwell and 

burst tests 

1 activation of 

explosive firing 

Acoustic Envelope of maximum expected 

acoustic spectrum 

2 min. 1 min. 

Vibration Random: 

Envelope of 

maximum and 

minimum 

expected 

spectrum 

Random: 

Envelope of 

maximum and 

minimum 

expected 

spectrum 

Random: 2 min 

per axis 

 

Random: 1 min 

per axis 

 

Thermal cycling 5°C extension of 

maximum and 

minimum 

predicted 

temperatures 

Flight temperature 4 cycles 4 cycles 

 

 

 

Thermal 

vacuum 

5°C extension of 

maximum and 

minimum 

predicted 

temperatures 

Flight temperature 4 cycles if 

combined 

with thermal 

cycling, 

1 cycle if thermal 

cycling is 

performed 

4 cycles if 

combined with 

thermal cycling, 

1 cycle if thermal 

cycling is 

performed 

Pressure  1,5  

 

1 5 min (only 1 

cycle)  

Sufficient to 

establish leakage 
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5 Mission 1 Details and Specifications 
 

For Mission to the Moon (MttM), our first Mission, PTScientists has chosen a non-polar landing site, in the 

Taurus-Littrow Valley for our concept technology demonstration mission. 

 

Table 7.: General Key Parameters of ALINA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Launch vehicle: SpaceX Falcon 9 

• Launch configuration: Rideshare atop a GEO Satellite. 

• Launch injection parameters:  

GTO 35786 x 185km 

28.5° inclination 

AOP 180° (requirements of rideshare agreement) 

RAAN: degree of freedom (but defines hour of launch) 

• Landing location: Taurus Littrow (near Apollo 17 landing site ~ 20° 7'N, 30°40'E) 

• Mission Duration: 5 to 20 days from launch to TLI 

     5 days transfer 

                                                      
1 30 days at maximum. In case we need to wait a full sidereal moon day for daylight rising on the designated landing 
area. 

Information Description 

Dry Mass (Lander + Payload) 320 kg 

Geocentric Phase ~10 hours 

Lunar Transfer ~5 hours 

Lunar Orbit ~36 hours up to 30 days1 

Payload Mass 100 kg 

Lander Mass 220 kg 

Propellant Mass 930 kg 

Overall Mass  1250 kg 
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     up to 33 days parking in lunar orbit  
    up to 13 days of lunar surface operations 

 
 

The current launch agreement stipulates that ALINA is mounted atop a GEO satellite. The craft will be 

connected through a standard 1194 mm adapter which is positioned around ALINA`s main thrusters. 

We shall use a standardised payload adaptor within the rocket faring. 

 

Figure 8.: Spacecraft Inside the Launcher-faring atop a GEO Satellite 

 

We will use ESA’s ESTRACK network for communicating with ALINA. The image below shows the 

coverage of the three stations we have selected for use during Mission 1. These will allow us to 

control and monitor ALINA from activation in GTO and initialisation of the TLI burn. 
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Figure 9.: Exemplary Extract of 3 Possible ESA Ground Stations usable for our Mission to the Moon 

 
Table 8.: Example of Possible Mission Phases as Overview 

Mission Phase          Description                              

LEOP                   Launch                                   

Earth orbit            Start of GTO orbits 

Earth orbit            Perigee burns                           

Earth orbit            TLI burn                                 

Lunar transfer         Midcourse correction                     

Lunar transfer         Lunar injection burn                     

Lunar orbit            Circularization burns                   

Lunar orbit            Deorbit burn                             

Lunar descent          Start of powered descent                 

Landing                Touchdown                                

End of surface 

operations 

Sunset (in spherical approximation) 
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To date, we expect to 2 types of orbits                         Transfer Trajectory with an approximation of  

between GTO and transfer trajectory.                          duration of 5 days. Also, mid-course              

                                                                                            correction burns must be considered  

                                                                                            because of correct propagation  

                                                                                            uncertainties & perturbations. In addition, 

                                                                                            mid-course corrections are needed to target        

                                                                                            the correct B-plane coordinates. 

 

                  
 

The Lunar Injection Burn will be in a high elliptic  

lunar orbit at a perigee of 1900 km and an  

eccentricity > 0.65. Then follows a circular lunar  

orbit at 1900 km and the inclination depends on  

the insertion conditions, but it`s a retrograde orbit. 
 

 

Figure 10.: Mission Phases and Trajectory 
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Figure 11.: Overview in Sequence of Pictures from Earth to the Apollo 17 Landing Site (Mission-1) 

 
The duration in lunar orbit is between 5 to 33 days at most. 

 

 
Figure 12.: Red Drawing Phasing Lunar Orbits of ALINA 
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Annex  
 
Table 9.: Payload Request Form 

Payload Details Customer 

Contact Name  

 

 

Company Name 

 

Address  

 

 

Phone & Fax 

 

E-Mail 

 

Team Composition and Nationalities 

 

 

 

Payload Name  

Short Payload Mission Description 

Duration: 

 

 

Commissioning Type: 

 

Mission Control: 

 

 

Mechanical Details 

Mass: 

Volume/Size: 

Centre of Mass: 

(~ CAD models must be provided) 

 

Thermal Control 

Operating Temperature Range: 

Power Dissipation: 

Additionally, Heaters or Sensors required: 

Other special Details 

 

Field of View Requirements 

 

 

Service Package: 

 

 

Analysis and Testing Support required (Yes/No) 

 

 

Additional Characteristics 

Safety Issues, Storage, Biological 

 

 

Security Concerns 

 

 

Preferred Placement because of Conditions 
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Table 10.: Payload Questionnaire 

 

Payload Questions: Answers: 

Which function has the payload?  

Exist for parts of your payload ITAR export 

restrictions (yes/no)? 

 

Which parts of your payload are export 

restricted? 

 

Does the payload have an own power 

supply (yes/no)? 

 

Power Consummation in W?  

During the flight which power mode are you 

using (yes/no)? 

 

 

Standby  

Off  

Operation Mode  

Thermal Concept (value in °C)?  

Operating Temperature maximum  

Operating Temperature minimum  

Maximum temperature resistance  

Minimum temperature resistance  

Did you have an on-board communication 

system (yes/no)? 

 

Frequency in [Hz]  

Bandwidth in [Hz]  

Which interface are you using (the Lander 

provides RS485)? 

 

Are your payload working autonomously 

(yes/no)? 

 

If no: Should ‘mission control’ control your 

payload or do you control your payload 

yourself? 

 

Tele Command and Tele Monitoring  

Mechanical data  

Weight of the payload in [kg]  

Dimensions of the payload (in Cubesat 

Units)? 

 

What material is the payload?  

Are explosive materials installed in your 

payload? 

 

How sensitive is your payload?  

Vibration  

Shock  

Acoustic loads  

Centre of mass (in SI units)  

Payload structure (3D model, isometric view 

in 2D (DXF or DDG)) 
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Example of a small Template for a Payload Interface Specification Document. 

 
Table 11.: Small Payload Interface Specification Document 

Electrical and Data Interfaces  

Data Connection D-Sub-S9 

Commanding & Data Interface Physical: RS485 

Data Protocol: CCSDS preferred at Frame level 

Data Rate to On-Board Computer (OBC) Bandwidth: 

RS485: 

RS422 

Ethernet: 

Electrical Power  Regulated 12V/un-regulated 28V 

 


