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Amendment procedure:  
 
As defined in RUAS 008 – UAS – OSC – Volume 1 – Operations Manual 
 
 
Revision History 
 
1.0​ 22/02/2022 Initial version  
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3.0​ 18/08/2022 Updates of images and inclusion of recent system changes 
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1.​ Introduction 
 
This Annex contains the system specifications of the M300 UAPS spraying operations.   
 
The details of the M300 UAPS system and procedures are contained within and will be used in conjunction 
with RUAS Vol 1 and OA issued by UK CAA and any relevant HSE authorisation. 

 
The M300 UAPS system is for RD purposes and is the be used in conjunction with OA issued by the CAA. The 
spraying will be carried out with Roundup ProVantage IAW the spraying Application Plan.  
 
The M300 UAPS system includes the Super Leggara (SL) which gives an overall mass of 7.2kg (full) and the 
HotSwap which gives an overall mass of 8.96kg. 
 
 
Introduction 
 
Railscape (Ltd) have operated on and around Britain’s railway infrastructure since the early days of 
privatisation providing a range of services known in the industry as ‘off track’. These services include 
fencing, environmental services and requirements associated with all elements of the infrastructure aside of 
engineering works on the permanent way.  Our main provision of service is in the area of vegetation 
management, vegetation control and arbour. 
 
The management of the railway lineside is and always has been an incredibly challenging environment to 
work in. In addition to all the risks involved in vegetation control, management and removal, operations on 
and around Britain’s rail infrastructure import additional significant risk to any works required. These 
additional risks are not solely in relation to the juxtaposition of the operational rail risks but also many other 
factors such as the age of the infrastructure, adjacent operators (tramlines, airports, underground services, 
Highspeed Rail etc) lineside neighbours, environmentally sensitive sites (e.g SSSI’s etc) all of which combine 
to create a work environment that requires thorough consideration and scrutiny prior to even beginning to 
scope the required vegetation works. 
 
Much of Britain’s rail infrastructure is either of original Victorian construction or on the foundation of and 
covering the same footprint as the original Victorian construction. This creates many problematic issues for 
Network Rail and the Train Operating Companies (TOCs) not only in delivering the train services they are 
committed to but also with maintenance and upgrades. If work is required on any infrastructure that is 
within close proximity to the permanent way, in order to ensure the highest possible levels of safety to all 
operatives the process is to carry out those works under ‘possession’ of the line within the pre-identified 
worksite area. If the intended worksite falls within an area of infrastructure that operates under 
electrification, in addition to the possession an ‘isolation’ of the live electrical assets is put in place. 
 
The above process considerably limits the time available on site to carry out any works. It also usually 
dictates that the works are carried out at night. Clearly this imports additional risk (albeit risk that will have 
been considered at the planning stage and accounted for in the safe method of work plan submitted and 
approved prior to the commencement of any works). To this end, Railscape have been working for over 4 
years now on introducing technology and innovation to their off track works specifically order to reduce 
working at height, working at night and working to deadlines dictated by train operations. 
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2.​ The Challenges 
 
The arrangements for track possession and any required isolations can take up to 38 weeks and for cyclical 
plans up to 52 weeks. It is an expensive process that involves several pre-work planning meetings and 
several skilled & competent operatives to put in place the required and necessary protection. As this all has 
to fit within the operational train timetable and often, night freight train movements. This has the effect of 
giving a total amount of time on site of usually no more than 3-4 hours maximum. In areas of high traffic 
such as major stations, the window is often reduced to as little as 2 hours. 
 
An additional problem that arises when working on the approach to any city centre or major station is that 
the approaches are generally either sub-surface (open air) or viaduct. These environments import the 
additional risk of working at height. Once this is added to working on and around the rail infrastructure, risk 
arising from interfacing infrastructure (often road closures are also required) and other lineside neighbours, 
along with the necessary safety procedures relating to the core operation of vegetation control, it is clear to 
see that any introduction of technology that can reduce or remove any one of these potential risks would 
be beneficial. 
 
The current process for buddleia/vegetation control at height on the railway infrastructure will be carried 
out by utilising either height access equipment or IRATA (industrial rope access techniques association) 
competent operatives. Either method has a considerable set up time and is carried out under artificial 
lighting. This not only carries the usual risks associated with working at height but also has a serious impact 
on the available time left to carry out the planned, core operation. So much so, that at several locations 
across the UK rail network, the access for these types of work can be so restrictive that the vegetation isn’t 
controlled in a consistent and planned manner and leads to failure of part of a structure. 
 
A further consideration to all of the above and a common occurrence is once a possession & isolation have 
been put in place and all the necessary access equipment having been brought to site (a costly exercise) is 
for the operation to be cancelled due to inclement weather. 
 
In addition to the many brick structures and difficult to access buildings on the UK rail infrastructure are the 
many cuttings and embankments that also require a programme of planned preventative maintenance in 
order to maintain structural integrity and prevent potential weakening, subsidence or collapse. It is 
recognised that management rather than eradication of the vegetation on these areas is best practice from 
an environmental, sustainability and a stability consideration. This then imports further risk to any operative 
working within this environment as not only are they working at height and most commonly under artificial 
lighting, they also have to operate around protruding vegetation that is to be left in situ. 
 
 

3.​ The Solution 
 
For the past five years, we at Railscape Ltd have been working to find a method of addressing all of the 
above issues in an attempt to remove the risks of working at height, predominantly at night, under artificial 
lighting in a restrictive area and under the pressure of time constraints. After much self-funded research, 
development and testing we have designed a fully functional method of applying herbicide in a precision 
manner to vegetation at height or in difficult to access areas. 
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Working alongside Harper Adams University and our commercial drone partners RUAS we feel we have 
established that herbicide can be applied directly to the target plant intended without the requirement for 
rope access or height access equipment such as scaffold towers or mobile elevated working platforms. Our 
unique process places the operative a far greater distance from the herbicide being applied and removes 
the need for almost all of the peripheral supporting operatives. 
 
In addition to the obvious safety advantages and risk removal our process presents, the operation is precise 
in targeting, precise in delivery and will use considerably less chemical volumes with a far less risk of spill 
than conventional knapsack application. It will significantly reduce manual handling throughout the entire 
application process. It will lead to less time on site and will also allow us to treat several areas during 
normal railway operations during daylight hours as opposed to working at night. 
 
In short, our technology will allow a far more robust and precise planned preventative maintenance regime 
than that could ever be established using current methods with the benefit of a vast amount of on-site risk 
removal. 
 

4.​ Our Aims 
 
We have had significant interest in this new, proposed method of delivery from across several industries and 
organisations. Examples being not only difficult to access infrastructure, but locations such as 
rhododendron colonies on steep embankments within national parks and Japanese knotweed colonies in 
the south west of England. 
 
Initially we will only be proposing to offer this service to large, recognised land-owning bodies such as 
Network Rail, Network Rail Highspeed, the Environment Agency and Councils. This would allow us to assess 
actual ‘in operation’ experience permitting us to assess schedules, progress and any currently unidentified 
issues. 
 
Our aim is to be permitted to operate the UAPS on all Network Rail owned and operated infrastructure and 
the Japanese Knotweed colony locations in Cornwall as shown in the accompanying documentation. This is 
in order to allow all relevant stakeholders to gather the volume of real operational data required which 
would then (subject to all parties being satisfied and all criteria met) permit us to bring this hugely 
innovative new method of herbicide application to the general market. 
 

5.​ Technology and change  
 
Railscape RUAS already have an OA for UAPS operations with the DJI M600 pro UAS reference 11426. To 
move this technology forward in conjunction with Railscape technologies have designed a very similar 
payload to be mounted on the far more superior airframe of the DJI M300.  
 
All changes to the UAPS will be logged on Xl Spread sheet Technical Evolution of Railscape UAPS Super 
Leggara/HotSwap. This development can be found in section 8. 
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6.​ Locations  
 
UAPS spay locations for RD are to be carried out at the below locations: 
 
​​a) Tuxford Training Centre - Rural. Bridges.  
​​b) Bushey Arches – urban, series of viaduct arches over multiple roads and industrial areas.  
​​c) Watford Tunnels – semi urban. Overhead line equipment.  
​​d) Primrose Hill Tunnels – urban. Grade 2 Listed site. Overhead line equipment.  
​​e) Kensal Green Tunnels – urban. Overhead line equipment.  
​​f) Liverpool - Lime Street Station. Urban – central Liverpool. Overhead line equipment.  
​​g) London – Liverpool St station. Urban – central London. Overhead line equipment.  
​​h) Audley End Tunnels - Rural. Overhead line equipment.  
​​i) Ipswich station tunnels - Urban. Including 1 x SSSI site. Overhead line equipment. Approx. 100m from the 
station.  
​​j) Tring and Pitstone cutting - Rural. Within 150 m of a protected site. Overhead line equipment.  
​​k) Usk show ground RUAS training flight location  
​​l) BPR7, Preston, Cotswold, Gloucestershire, South West England GL7 6GE. SP 04643 00431 
​​m) RUAS Office C/O GCELL South Lake Drive, Imperial Park, Newport, NP10 8AS. 
​​ 
 
Any flights within 150m of an SSSI, special permission must be granted by the landowner and written 
consent recorded  
 
Example of flight area  
 

 
 

7.​ Flight team composition for UAPS operation. 
 
The flight team will always consist of minimum of: 
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●​ Remote Pilot (RP) in Command  
●​ Spray operative (SO)  
●​ COSS (Controller of Site Safety) – For Network Rail sites ONLY 

 
Remote Pilot (RP) in Command  
 
The RP job role is laid out in section 3.3 of Vol 1 OSC he/she is the person in command of the aircraft and is 
overall in command of every aspect of flight. 
 

●​ Adhere to the CAA CAP documents; CAP1789A, CAP 2013, CAP 382, CAP 722, CAP722A, this 
Operations Manual, Manufacturers technical specifications and issued UK CAA OA. 

●​ Monitor own CRP, medical status and logbook. 
●​ Ensure accuracy of flight planning. 
●​ Liaise with local ATCU (if applicable) of intentions and location. If flying within an FRZ, permission 

must be sought from the Airfield. 
●​ Brief the flight team on flight-by-flight basis ensuring they are aware of their responsibilities for 

standard, extended and emergency procedures. 
●​ Conduct a meteorological assessment, including looking for wind effects such as windshear and 

turbulence and how these may affect RPAS operations. Readings and observations must be 
recorded. 

●​ Conduct a Spectrum Analyser sweep before flight.   
●​ Carry out two man checks with SO to ensure UAPS is fitted correctly and is in good working order. 
●​ After take-off ensure gimbal calibration is carried out.  
●​ During flight maintain constant situational awareness of the task area, both airspace and ground. 
●​ Conduct PCM procedures including MOR (European Aviation Reporting Portal) (when required to 

do so). 
●​ Submit details of the incident to the ASM within 48 hours of an occurrence happening. 
●​ Maintain Flight Safety awareness at all times during task. 
●​ Maintain currency. 

  
 

Spot Spray operative (SO) 
 

The SO details are laid out in section 3.3 of Vol 1 OSC he/she is the person in charge of spraying. The 
Payload Operator is responsible for communicating with the RP to move the aircraft to the correct position 
to allow the payload to spray during the flight.  

 
Their duties include: 
 

●​ Adhere to the UK CAA OA issued, the RUAS Operations Manual, Manufacturers technical 
specifications and User Handbook of the RPAS type operated. 

●​ Carry out two man checks with the RP to ensure UAPS is fitted securely and working correctly. 
●​ Monitor own CRP, medical status and logbook as appropriate. 
●​ Assist the RP with PCM procedures including MOR (European Aviation Reporting Portal), (When 

required to do so). 
●​ Adhere to HSE permit as per annex J/X. 
●​ Any UAPS operator must hold relevant licences. 
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COSS (Controller of Sight Safety) – Network Rail Sites ONLY 
 
Is responsible for any line block or possession to be in place before flights can take place. 
 
Their duties include: 

 
●​ Must brief the whole team before any access to the rail site has taken place. 
●​ Ensure all staff and visitors have signed on to the COSS Briefing paperwork. 
●​ Be the eyes and ears for rail related safety for RP and SO. 
●​ Liaise with network rail/Railscape on all rail safety related aspects.   
●​ Is roaming and fixed to one site, must be within hearing distance of RP and SO. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.​ Development of M300 UAPS Spray System  
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The following are the current log changes: 

 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UAPS SL Mk1 (Current Version) 
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UAPS HotSwap Mk2 
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UAPS HotSwap(MK3) 
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9.​ Site set up  
 
The TOLA will be selected by the RP in conjunction with the COSS and SO. 
 
As an example: 
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10.​UAPS FRCs 

 
UAPS (HotSwap) DJI M300 Remote Pilot/Spray Operative Checklist 
 
Introduction 

   
1 The RP and SO must familiarise themselves with the FRCs and RAMS for the tasking. 

 
☐ 
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2 
Ensure Aircraft and Controller batteries are fully charged 
 

☐ 

3 
Ensure UAPS and Viewing system batteries are fully charged, ensure headset 

communications devices are fully charged. 
 

☐ 

4 
Ensure DJI M300 is built and set up as per DJI M300 (Spraying) FRC’s. 
 

☐ 

5 
Turn off downward sensors and precision landing. 
 

☐ 

 
UAPS Spray System 
 

    
 
 
 
 
 

1 

 
The box is shown with the lid displaying a X 

and a no. 
 
It is important that nothing is placed on top of 

this box while the UAPS is in storage as 
this would damage the spray mechanism. 

 
The system is most fragile where the X is 

located. 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
UAPS HotSwap storage 
 
It is vital that the spray lance is in its highest 

position or it will not fit in the box safely. 

 
 
 
 
 
 
 
 
 
 

☐ 
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UAPS Description and Identification

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UAPS System Set Up 
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1 

 
To remove the UAPS from its box first remove 

the two foam inserts. 
 
Lift the spray lance upright and remove the 

spray system. 
 
 
 
 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
Carefully insert the front spray lance tube 

section into its housing near the camera. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3  

 
Clip the undercarriage retaining clips onto the 

DJI M300 front legs. 
 
Place 4 x 3mm bolts loose into the top holes. 
 
 
 
 
 

 

☐ 

 
 
 

4 
 
 

 
Place undercarriage rear clamp onto the rear 

of the front legs, lining the bolts with the 
holes. 

 
Tighten the bolts using the 3mm Allen key. 
(Bolts must only be tightened finger tight or 

they may damage the structure). 
 
Add the 4 x 3mm bolts to the bottom holes 

and tighten using the 3mm Allen key. 
 

 

☐ 

5 

 
Line the spray nozzle horizontal. 

 
 
 
 

☐ 
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6 

 
Tighten the spray lance tube clamp bolt with 

the 2.5mm Allen key (situated near the 
camera). 

 
 
 
 
 
 
 
 
 
 

 

☐ 

 
 
 
 
 
 
Connecting the UAPS Battery 
 

    
 
 
 
 
 
 

1 

 
Check the battery for signs of damage. 
 
Remove the battery housing cover. 
 
Check the battery housing for signs of damage 

and ensure it is clear of any dirt of debris. 
 
Place UAPS battery into battery housing. 
 
 
 

 
 
 
 
 
 
 
 

☐ 

Page 17 of 120 
 



 
​  

 
​  
 

 
 

2 

 
Connect the balance lead to the bottom four 

pins (leaving the top two pins free) 
ensuring the lugs are outermost. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 

 
Ensure the power switch is to the off position 

(pointing away from the spot). 
 
Connect the power lead. 
 
Tuck away all cables. 
 
 
 
 
 

 

☐ 

4 

 
Replace the battery housing cover tighten the 

bolt using the 2.5mm Allen key. 
 
 
 
 
 

 

☐ 
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UAPS RC Controller Assembly 
 

    
1  

Attach the antenna to transmitter module. 
 
Remove the rear housing cover. 
 
Place the transmitter module into the rear of 

the RC controller housing (clip in). 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
Ensure all switches are in the forward 

position. 
 
Press and hold the power button. 
 
The screen will light up and an audible 

welcome will sound. 
 
If the throttle stick is not in the bottom 

position you will get at throttle warning, 
to rectify, place the throttle stick to the 
bottom position and press the right mode 
button. 

 

 
 
 
 
 
 
 
 
 
 

☐ 
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Baffle Tank Connection  
 

    
 
 
 
 
 
 

1 

 
The baffle tank should come to the Remote 

Pilot/SO pre-filled. 
 
Ensuring the propellers are moved outwards 

place the baffle tank into the baffle tank 
housing. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

☒ 

2 

 
Place the Velcro buckle forwards onto the 

baffle tank. 
 
Pull the Velcro strap through the loop and 

press down on the Velcro connection to 
secure in place. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 

 
Ensure the bleed valve is in the closed 

position. 
 
Remove the valve cover. 
 
Place the baffle tank nozzle into the UAPS 

hose connector. 
 
 
 
 
 

 

☐ 
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Connect RC Controller to UAPS 
 

    
 
 
 
 
 
 

1 

 
Set the throttle on the RC controller to the 

middle position. 
 
Switch the UAPS on by flicking the power 

switch to the ‘On’ position (towards the 
spot). 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
Ensure the voltage shown on the RC controller 

is above 3.6V (this will be displayed in 
green, if this display is yellow, it is below 
3.6V). 

 
The spray lance actuator will move into the 

central position and a red LED will flash. 
 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 
 
Remove the camera lens cover. 

 
☐ 
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Perform a control check – ensure the lance 

moves up and down and left and right 
gently with stick inputs. 

 
 
 
 
 
 
 

 
Communications – Headset Helmets and Goggles 
 
 
 
 
 
 
 
 
 
 
 
Spray Operative Headset and Goggles 
 

    
1  

Connect the power lead to the goggles. 
 
Connect the power lead to the battery. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
Screw the four antennas into place on the 

goggles. 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 
  

☐ 
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Line up ratchets on the goggles to the ratchets 
on the SO helmet visor. 

 
Slide forward and lock into position where 

comfortable. 
 
 
 
 
 
 
 
 

4 

 
The helmet must be adjusted so it fits the 

Spray Operatives head comfortably by 
adjusting the band inside. 

 
The goggles should be placed for comfort and 

the headset should be seated 
comfortably over the ears. 

 
 
 
 
 

 

☐ 

 
 
Switching on the Headsets and Pairing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
 
 
 
 

 
Ensure all headsets are fully charged. 
 

 
 
 
 

☐ 
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1 

Turn on helmets by pressing and holding the 
helmet button and the M1-S Pro button 
together. 

 
The M1-S Pro button will light up blue. 
 
 
 

 
 
 
 

2 

 
To pair the helmets, press the helmet button 

on all helmets. 
 
The M1-S Pro button will flash blue. 
 
Test comms between helmets to ensure the 

link has been established.  
 
 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 

 
To turn off the headsets off press and hold the 

helmet button and the M1-S Pro button 
at the same time. 

 
The M1-S Pro button will turn red and the 

headset will turn off. 
 
 
 
 

 

☐ 

 
Spray Operations – Pre Flight 
 

    
 
 
 
 
 

1 

 
Ensure all pre-flight checks on the DJI M300 

are complete (as per FRC’s). 
 
Place the aircraft at the take-off site. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

☐ 

2 

 
Elevate the spray lance to the upmost 

position. 
 

 
 
 
 
 

☐ 
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Check the safety string is taught (there should 
be a little give) with no signs of damage. 

 
 

 
 
 
 
 

3 

 
Remove the baffle tank cap labelled with 

‘remove before flight’. 
 
 
 
 
 
 
 
 

 

☐ 

4 

 
Perform a communications check between the 

COSS/RP/SO prior to take off. 
 
Upon take off perform post take off checks as 

per DJI M300 FRC’s. 
 
If you have an ‘Infrared Sensor Blocked’ 

warning – you have not turned the 
sensors off, this can be turned off in the 
aircraft controller menu. 

 
Check the UAPS is functioning correctly. 
 

 

☐ 

 
 
 
 
Post Flight - Disassembly 
 

    
 
 
 
 
 
 
 

1 

 
Goggles and headsets –  
 
-​ Turn off the headsets by pressing 

both the helmet button and the M1-S 
Pro button until the M1-S Pro button 
illuminates red and powers off. 

-​ To remove the goggles from the SO 
helmet, pinch the sides of ratchet and 
slide off. 

-​ Remove antennas from the goggles 
by unscrewing. 

-​ Place away in its storage box. 

 
 
 
 
 
 
 
 

☐ 
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2 

 
UAPS and Controller 
 
-​ On the controller switch the throttle 

stick to the fully up position to move 
the spray lance fully down. 

-​ Switch the UAPS off – the red LED 
will extinguish. 

-​ Turn off RC Controller by pressing the 
power button. 

-​ Remove the battery housing cover. 
-​ Unclip the power lead. 
-​ Unclip the balance lead. 
-​ Remove the battery and check for 

signs of damage. 
 

 
 
 
 
 
 
 
 
 
 

☐ 

3 

 
Baffle Tank 
 
-​ Place the drip tray under the hose 

connector. 
-​ Press down on the hose clip. 
-​ Disconnect hose. 
-​ Replace the ‘Remove before flight’ 

clip. 
-​ Undo the Velcro strap. 
-​ Remove the baffle tank by sliding it 

out towards you. 
-​ Store the baffle tank in the correct 

container. 
 
 
 
 
 
 

 

☐ 

4 

 
Controller 
 
-​ Remove transmitter antenna module 

from the back of the controller. 
-​ Disconnect the antenna and the 

transmitter module. 
-​ Replace the housing cover. 
-​ Replace the stick covers 
-​ Place in its storage bag.  

 
 
 

 

☐ 
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5 

 
UAPS 
 
-​ Replace the camera lens cover. 
-​ Undo the undercarriage rear clamp by 

unscrewing 8 x 3mm bolts using the 
3mm Allen key. 

-​ Remove the undercarriage rear clamp 
and place in the storage box.  

-​ Unclip undercarriage retaining clips 
and remove from the DJI M300. 

-​ Separate the front spray tube section. 
 

 

☐ 

6 

 
UAPS 
 
-​ Open the bleed nozzle to drain any 

remaining fluid into a container. 
-​ Close the bleed nozzle. 

 
 
 
 
 
 
 
 

 

 

☐ 

7 

 
UAPS 
 
-​ Replace the UAPS components back 

into its storage container. 
-​ Pull the hose through enough not to 

kink. 
-​ Place all batteries in LiPo bags for 

storage. 
-​ Replace the foam inserts. 

 

 

☐ 

 
11​ Technical Specifications – UAPS ‘Type’ (Configuration Mass) 

 
 
DJI M300 SL UAPS 
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DJI M300 HotSwap UAPS 
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12​ Attachment of UAPS – Effect of CofG 
 
The attachment of the UAPS has minimal impact on the CofG of the M300, there is a minimal impact on the 
front motors – resulting in the front motors having to work slightly harder to maintain momentum of the 
aircraft. The RP MUST calibrate the CG after the UAPS has been fitted. 
 
The RP in their initial set up checks are aware of this and are required to visually and physically check all 
motors paying particular attention to the front motors. On doing this there should be a slight resistance 
caused by the bearings – if the motors are freely moving with no friction felt this must be changed and no 
flight is to be undertaken with that aircraft. 

 
Spraying will only be conducted in wind speeds up to 5m/s as – this will reduce the resistance on the motors 
this would reduce the likelihood of the motors overloading / overheating and reduce overall wear. 
 
 

13​ M300 UAPS 3D Model 
 
 
M300 UAPS 3D Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

https://myhub.autodesk360.com/ue28ebc51/g/shares/SH919a0QTf3c32634dcfb17a80ab674e99b0
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14​ Payload Operator SOP Checklist 
 

Spray Operative (SO) SOP Checklist Check NOTES 

   

PREPARATION AT BASE   

Familiarise with RAMs arrange meeting on site with RUAS 
pilot 

  

Fully Charge TX and a UAPS and goggle battery for testing    

Unbox and assemble UAPS for use as per UAPS FRCs   

Attach UAPS to test stand   

Perform touch and visual check of safety cables, anchor 
points and shackles  

  

Perform touch and visual check of lance support cables, 
anchor points and shackles 

  

Perform touch and visual check of four attachment clips   

Run up UAPS check for good operation Inc. TX and goggles    

Insert, format micro-SD card in goggles and UAPS cam and 
check for good recording indicators on both 

  

Fill UAPS reservoir with water, perform flowrate test    

Physically inspect UAPS for leaks and check nozzle operation   

Recharge TX   

Charge UAPS battery's x3 as per charging instructions pack in 
Lipo bag and prepare for transport 

  

Charge DJI Goggles/monitor battery's x3 as per charging 
instructions pack in Lipo bag and prepare for transport 

  

Check and charge comms pack x2 and prepare for transport    

Check required tools and prepare for transport   

Breakdown and box UAPS for transport   

Gather and check required PPE as per PA1&6 and prepare for 
transport 

 N/A if only using water 

   

ON ARRIVAL   

Arrive on site meet Remote Pilot and COSS   

Familiarise with site and perform environmental and COSHH 
risk assessment as per PA1&6 

 N/A if only using water 

Discuss operation with pilot agree point by point ops plan 
Inc. emergency procedures and kit and set up + ops area 
for PO 

  

Issue and check comms for good operation with pilot   

Select assembly point and prepare folding table/van   

Unbox and assemble UAPS for use as per UAPS FRCs   

Perform touch and visual check of four attachment clips.   

Attach UAPS to M300   

Run up UAPS check for good operation   

 
 



 
​  

 
​  
 

 
 

Put on PPE   

Fill UAPS    

Commence recording on cam and goggles/monitor and fly 
operation as discussed with pilot 

  

Remember to turn off recording and shut down UAPS, 
Goggles and TX when taking breaks 

  

PRE DEPLOYMENT AND DURING FLIGHT   

Move aircraft with UAPS attached to suitable location for 
TOLA 

  

Carry out final checks as per FRC and ensure Annex B (Onsite 
survey) of Vol 1 is completed 

  

Ensure collision avoidance is setup and turned on  2-man checks 

Ensure CofG check is carried out   

Manually Fly the aircraft with UAPS attached to within 2 
meters of the desired target 

  

Start UAPS operations ensuring good communication 
between UAPS operator and RP  

  

RP manually fly’s aircraft as directed by UAPS operator to 
different target repeat as necessary  

 RP has final say and to ignore 
direction if unsafe 

While spraying from the UAPS the RP must be within 150m of 
the aircraft at all times 

  

After spraying has finished or RP needs to bring the aircraft 
back the RP will manually fly the aircraft back to TOLA 
and land the aircraft. 

  

Repeat above sections if another flight is needed if not carry 
out Completion drills 

  

ON COMPLETION OF OPERATION   

Remove SD cards from UAPS cam and goggles box and label 
as per job 

  

Empty any remaining liquid   

Shut down UAPS, Goggles and TX prepare TX and Goggles for 
transport  

  

Detach UAPS with allen key   

Breakdown and box UAPS for transport   

Remove PPE   

   

ON RETURN TO BASE    

Store equipment carefully remembering to ensure free 
movement of air in UAPS box in case of moulding (silica 
Bags) 

  

Remove and store Lipos as per good practice    

Upload files from SD cards to trial database    

Store SD cards appropriately    
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15​ Safe Work Pack – Railscape (Example) 
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16​ DJI Matrice M300 (UAPS) FRCs 
 

Introduction  
 

 
 
 
The MATRICE M 300 RTK (M300 RTK) is a powerful industrial drone platform with an advanced flight 
controller system, 6 Directional Sensing and Positioning system and FPV camera. To enhance reliability 
and safety, it also supports CSM Radar - an additional obstacle detection component that can be 
mounted on top of the drone. It features several advanced flight functions including 6 directional sensing 
and positioning*, AI spot-check*, Smart Track*, PinPoint*, Location Sharing, Primary Flight Display and 
more. The built-in AirSense provides awareness of nearby aircraft within the surrounding airspace to 
ensure safety. 
 
Its airframe design gives it an IP45 Ingress Protection, in accordance with the global IEC 60529 
standard. The mechanical design, along with quick-release landing gears and mounted folding arms, 
makes it easy to transport, store, and prepare for flight. The safety beacons on both the top and the 
bottom of the aircraft allow the aircraft to be identified at night or in low light conditions. 
 
The auxiliary lights help the vision positioning system achieve better performance at night or in low light 
conditions, improving aircraft takeoff, landing and flight safety. It has a built in RTK module, which provides 
more accurate heading data for positioning. An advanced power management system along with dual 
batteries ensures power supply and enhances flight safety. Without a payload, the M300 RTK has a flight 
time of up to 55 minutes.  
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Technical specification and characteristics 
 

a.​ Designation and type 
 

Item Detail 
Manufacturer: DJI  

DJI 
17th Floor, West Wing, Skyworth Semiconductor 

Design Building, No18 Goaxin South 4th Ave, 
Nanshan District, Shenzhen, China, 518057 

Model:  
DJI Matrice 300 RTK 
 

Type:  
Multi-rotor 
 

 
b.​ Design Flight Envelope (UAS Performance characteristics) 

 
Item Detail 

Operating modes: P Mode (Positioning)​
S Mode (Sport) 

A Mode (Altitude/Atti) 
Maximum Operating Parameters Max Ascent Speed 

S mode: 6 m/s 

P mode：5 m/s 

 

Max Speed 

S mode: 23 m/s 

P mode：17 m/s​
 

Max Wind Speed Resistance 15m/s Max Wind speed for Spraying 
5m/s 

Launch type: Vertical Take-Off and Landing (VTOL) 
 

Maximum flight time: TB60 55Minutes (No Payload) 
C2 Range: 8km 
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c.​ RPA technical specification & Characteristics 
 
RPA- Remotely Piloted Aircraft 
 

Item Detail 
Airframe Dimensions Unfolded, propellers excluded, 810×670×430 mm 

(L×W×H) 
Folded, propellers included, 430×420×430 mm 

(L×W×H) 
RPA Mass: 6.3Kg (inc 2X TB60 Battery) 

7.2Kg (SL fully loaded) 
8.96kg (HotSwap fully loaded) 
If the aircraft is flown exceeding 7.7kg the 

3-propeller emergency landing may not 
function. 

 
Battery Mass: TB60 1.35kg​

 
 

Transceiver Mass Only 
 

120grams 

Transceiver Dimensions  
 

57x82x30mm 

MTOM: 
 

9Kg 

Motor type:  
4 x Electric Brushless Motors 
 

Power source:  
TB60 Lithium Polymer (Li-Po) Battery 52.8v  

5935mAh 
 

C2 Frequency: 2.4000-2.4835 GHz: 
29.5 dBm (FCC); 18.5dBm (CE) 
18.5 dBm (SRRC); 18.5dBm (MIC) 
 
5.725-5.850 GHz: 
28.5 dBm (FCC); 12.5dBm (CE) 
28.5 dBm (SRRC) 

Video data downlink: 2.4000-2.4835 GHz: 
29.5 dBm (FCC); 18.5dBm (CE) 
18.5 dBm (SRRC); 18.5dBm (MIC) 
 
5.725-5.850 GHz: 
28.5 dBm (FCC); 12.5dBm (CE) 
28.5 dBm (SRRC) 
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Item Detail 
Ground Obstacle Collision Avoidance sensing 

range 
 
 
Operating Environment 
 
 
FOV 

F/B/L/R – 0.7-40m 
U/D – 0.6-30m 
 
Surfaces with clear patterns and adequate lighting 

(>15 lux) 
 
F/B/D – 65°(H), 50°(V) 
L/R/U – 75°(H), 60°(V) 

Infrared ToF Sensing System 
 
Obstacle Range 
 
FOV 
 
Operating Environment 

 
 
0.1-8m 
 
30° (+/- 15°) 
 
Large, diffuse and reflective obstacles (reflectivity 

>10%) 
Top and Bottom Auxiliary Light 
 
Effective Light Distance 

 
 
5m 

 
 
 
 

d.​ Payload types 
 

Item Detail 
Model: Railscape UAPS 
Overview The UAPS Super leggara was originally conceived 

as a response to a NWR Air Ops UAS weight limit 
of 7.3KG. In order to stand any chance of being 
able to operate a UAPS without 
isolation/possession in the future we needed to 
produce a version of the UAPS with a mass 
budget of less than a 1KG to give a combined 
mass of less than 7.3KG when mounted on a DJI 
M300. The initial POC pictured opposite had a 
mass budget of 960g with a 250-300ml reservoir 
delivering approx. 12s spray time. 
 
The UAPS HotSwap has been modified from the 
original designed UAPS it is a bespoke payload 
and has been rigorously tested to ensure that it 
can be operated safely and efficiently from the 
DJI Matrice 300 capable of delivering approx. 
130s of spray time (500-800ml capacity).   
 

Aircraft Weight (inc Full Tank)  7.2kg – SL 
8.96kg - HotSwap 
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Integration Standalone system – not integrated to the 
M300 

Length of Lance 1170mm  
UAPS FPV Camera DJI Digital FPV - 5.8GHz 
Payload Control Data Link 868MhZ @ 100mW using a FrSky Horus X10S 

TX and X8R RX (40mw) 
Payload Video Data Link 5.8 Ghz @ 25mW Digital DJI FPV Camera Air 

Unit 
Components FrSky RC - Horus X10s express TX running 

OpenTX  + FrSky R9M 2019 ACCESS 868MHz 
module + R9SX OTA 868MHz RX 

Proprietary 3D printed componant enclosure 
and mounting Assy for M300 

 
 Proprietary 3D printed component enclosure 

and mounting Assy for M300 
 Proprietary 3D printed battery enclosure 
 Proprietary 12mm carbon fibre tube subframe 
 Dual 12V 4A 5V 4A BEC 
 Linear Actuators 
 0.5 litre payload tank 
 12V pump + tubing 
 4S 2200 mAh battery  
 FrSky voltage Sensor (Telemetry and data 

logging via OpenTX) 
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e.​ Electrical Power Provision and Distribution 
 

Item Detail 
Cell chemistry:  

Lithium Polymer 12S 
 

Battery power output: TB60 Intelligent Flight Battery × 8 
WB37 Intelligent Battery × 4 

Battery design:  
Standard Lithium Polymer  

Recharge time: 220V input: 60 minutes (fully charging two TB60 
batteries), 30 minutes (charging two TB60 
batteries from 20% to 90%) 

 
110V input: 70 minutes (fully charging two TB60 

batteries), 40 minutes (charging two TB60 
batteries from 20% to 90%) 

Battery Charger: DJI BS60 Intelligent Battery Station   
 

f.​ Propulsion System 
 

Motor type:  
4 x Electric Brushless Motors 
 

Propellers (length) 53cm 
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3 propeller controlled 
emergency landing  

 
 

g.​ Flight Control and / or Autopilot System 
 

Item Detail 
Flight Controller OCUSYNC Enterprise Technology & TimeSync 

system 
Dual Operator Mode 2 controllers connected to the same aircraft that 

have the same priority so either pilot can 
assume control at any time. 

RTH Smart RTH 
Low Battery RTH 
Failsafe RTH 

Vision System:  
Obstacle Sensing Range F/B/L/R – 0.7-40m 

U/D – 0.6-30m 
FOV F/B/L/R – 65°H / 50°V 

U/D – 75°H / 60°V 
Operating Environment Surfaces with clear patterns and adequate lighting 

(>15lux) 
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h.​ Positioning Navigation and Guidance 
 

Item Detail 
GNSS GPS + GLONASS + BeiDou + Galileo (including RTK) 
GNSS Function (Flight Modes) P Mode (positioning) 

S-Mode (sport) 
T-mode (Tripod) 
A-Mode (Attitude) 

Geo-caging Function Ability to set maximum altitude and radius restrictions using the DJI 
Pilot app. 

 
Geo Zone Flight Restrictions 

 
RF Interference Eliminated with RTK 
Built in AirSense System Alerts of nearby aircraft in surrounding airspace 
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i.​ Environmental Operating Limitations 
 

Item Detail 
Maximum ceiling height: 400ft as per VLOS rules  
Maximum Operating Radius  500m as per VLOS rules 

 
Maximum endurance (no payload):  

55 Minutes 
Maximum surface wind for take-off*: 15 m/s 5m/s for UAPS operations  
Maximum operating temperature: +50°c 
Minimum operating temperature*: -20°c 
Can operate in: IP45 Rated Light Precipitation 
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j.​ Airworthiness 
 
i.​ Lifed parts 

 

Lifed parts on the DJI Matrice 300 RTK are include the batteries and propellers.  

 

All batteries are monitored for performance this means that underperforming batteries can be replaced 
earlier if required. Life extension of a battery is permitted if it is still performing to a satisfactory level, any 
extension must be authorised by the Project / Equipment Manager. 
 
The battery charge status of each individual battery will be initially checked prior to fitting it to the aircraft 
by pressing the battery button – all LEDs should light green to show a fully charged battery – if this is not 
the case the battery will be charged and checked again. If after what has been deemed a full charge all LEDs 
are not illuminating this battery will be deemed unsatisfactory and discarded. If all LEDs are showing battery 
fully charged they can be fitted to the aircraft. Once the aircraft is turned on the overall battery status will 
be checked by the status indicator on the DJI Go App, this should read >98% - each individual battery charge 
status will then be checked in the app – if any one battery is showing <95% on what is expected to be a full 
charge it will be deemed unserviceable and discarded. 

 

All propellers must be replaced after 300 hours of flight or one year of use, once the propellers are replaced 
RUAS will contact DJ I technical support or an authorised agent for overhaul as soon as possible as per DJI 
M300 RTK Maintenance Manual. 

 

**Because the M300 RTK is a state-of-the-art flying platform and has more power and propulsion than our 
previous platforms, it has high requirements for the proper installation and upkeep of its propellers. We 
recommend contacting your local authorized repair services or DJI technical support to replace your 
propellers. If you must replace the propellers yourself in, for example, an emergency flight situation, please 
contact your local authorized repair agent or DJI technical support for maintenance as soon as possible after 
landing  

 
ii.​ Inspections and Servicing 

 

The whole system is inspected for air worthiness on the following occasions: 

 

• ​ At the beginning of each flight. 

• ​ Post flight 

 

Monthly advanced checks will be conducted this will include: 

 

-​ Thoroughly cleaning of the motors to ensure they are clear of any debris using compressed air 
-​ Checking the torque settings of all nuts and bolts on the aircraft 
-​ Ensuring all motors and propellers are within their lifespan 
-​ Checking batteries for signs of damage or degradation 
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iii.​ Transportation 

 

While in transit the manufacturer supplied case must be used in folded position, once in location the RPAS 
may be moved around site in the unfolded position.  

 

The UAPS will be transported in its own custom made box.  

 
iv.​ Repair 

 

First line (operator) maintenance of the DJI Matrice 300 RTK is limited and only the following procedures are 
permitted to be carried out by trained RUAS personnel: 

 

Replacement of propeller(s) 

Once the propellers are replaced RUAS will contact DJ I technical support or an authorised agent for 
overhaul as soon as possible as per DJI M300 RTK Maintenance Manual.  

 

Any other repair task will be carried out by the manufacturer at their facility. 

 
All repairs are documented in the system flight documentation. 
 
Repairs to the UAPS system will only be carried by Railscape technologies experimental department and any 
repair logged and reported to RUAS air safety manager. 
 

 
k.​ Known failure modes 

 
Events which could make the drone 
fly outside (laterally or vertically) 
the space previously dedicated to 
the flight  

Corrective action to be taken to maintain the drone in the 
allocated space  

Software malfunction or electronic 
component failure leading to an 
abnormal behaviour of the RPA (fly 
away) 

  

Action 1: Select RTH  

Action 2:  Switch off the Transmitter. to activate the  
emergency landing.  
 

Loss of the Data link  Prevention:  Scanning the area using a spectrum analyser on 
the control frequency. 
 

Action: In the event that the data link is lost the RPA will 
enter the lost link failsafe. 
 
As soon as the link is re-established one may take 
control again and continue the flight. 
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l.​ Single points of failure 
 
The DJI Matrice 300 RTK has 3 single points of failure: 

 
●​ Complete electrical failure 
●​ Complete IMU failure 
●​ Failure of any 1 of the 4 motors will result in unstable control and ungraceful descent 

 
Prevention of these events is procedural, ensuring that Pre and Post flight checks are carried out. 

 
m.​ Replacement of parts and sourcing 

 
Only parts authorised by DJI will be used. 
 

n.​ Record of maintenance 
 
Any maintenance carried out must be recorded in the system maintenance log in Drone Cloud See Annex U 
as an example. 
 
Maintenance Checks will be carried out on a monthly basis and recorded in Drone Cloud as per annex U. 

 
o.​ System Modifications 

 
No physical modification of the system is permitted unless authorised by the Project / Equipment Manager 
and specified by the manufacturer. 
 
Periodically software and firmware updates will be released by the manufacturer, these may be applied to 
the system by trained personnel. 
When any maintenance / modification(s) / firmware update has been made there will be a period of test 
flying at a safe location away from any uninvolved persons prior to being used operationally to ensure the 
aircraft is flightworthy. 
 
Test flight will include: 

 
●​ When the aircraft is on the ground start Propellers and watch for 30 seconds to ensure the aircraft 

is performing as it should. 
●​ Take off the aircraft to 3-5 meters and perform input manoeuvre checks (roll, pitch yaw). 
●​ Engage RTH to ensure the aircraft responds correctly. 
●​ Cancel RTH. 
●​ Fly the aircraft to a distance of >100m, ensure the aircraft is responding as expected. 
●​ If the aircraft is functioning correctly the flight test is complete and operations can continue as per 

granted Operational Authorisations. 
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p.​ Emergency Recovery or Safety Systems 
 
RTH Function  (the aircraft cannot RTH when GPS signal is weak or is unavailable) 

-​ There are three RTH procedures that can be triggered – Smart RTH, Low-Battery RTH and Failsafe 
RTH. 

-​ Failsafe RTH (enabled in the app) is automatically activated if the remote controller and the aircraft 
are disconnected, this includes two stages of RTH: historical flight path and Smart RTH. 

-​ When Failsafe RTH is enabled, the aircraft will RTH based on its historical flight path. Within a 
maximum distance of 50m, the aircraft will try to reconnect to the remote controller. If the aircraft 
cannot reconnect to the remote controller within 50m or the aircraft detects obstacles in front of it 
the aircraft will exit this stage of RTH and enter Smart RTH. When the remote controller is 
connected to the aircraft during RTH users can use the controller to control the aircrafts flight speed 
and altitude and cancel RTH. 

-​ Obstacle Avoidance during RTH – The aircraft can sense and actively attempt to avoid obstacles 
during RTH, provided that lighting conditions are adequate for the Forward Vision System, upon 
detecting an obstacle, the aircraft will decelerate when an obstacle is sensed at approx. 20m ahead, 
the aircraft stops and hovers then starts ascending vertically to avoid the obstacle, the aircraft will 
stop climbing when it is at least 5m above the detected obstacle. RTH procedure continues, aircraft 
flies to home location at this current altitude. 
 

Maximum Altitude and Radius Restrictions 
 

-​ Limits to the aircrafts flight altitude and distance can be set in the DJI Pilot App. 
-​ Maximum flight altitude restricts the aircraft’s height. 
-​ Maximum flight radius restricts the aircraft’s distance. 

 
GEO System 

 
-​ DJI’s GEO System is a global information system committed to providing real-time airspace 

information within the scope of international laws and regulations. 
-​ It provides flight information, flight times and location information. 
-​ It includes unique Regional Flight Restrictions feature which provides real-time flight safety and 

restriction updates and blocks UAVs flying in Restricted Airspace, with the ability to unlock certain 
flights in certain circumstances. 

 
 

Weak GNSS Signal 
 

-​ Altitude is restricted to 8m when GNSS signal is weak, and the Vision System is activated. 
-​ Altitude is restricted to 30m when the GNSS signal is weak and the Vision System is deactivated. 

 
Assisted Braking from Obstacle Sensing 

 
-​ Powered by the Vision System, the aircraft is able to actively brake when obstacles are detected in 

front, Obstacle Sensing works best when lighting is adequate and the obstacle is clearly textured. 
-​ The aircraft must fly at no more than 38mph with a maximum pitch angle of 25° to allow for 

sufficient braking distance.  
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Three-Propeller Emergency Landing 

 
 
 
 
RPA Mass (HotSwap) 8.96Kg – UAPS fully loaded – it is anticipated that the Three-Propeller Emergency 
Landing will not operate as it should, and an uncontrolled loss of altitude (UCLA) may be expected, so 
therefore, is not considered a form of mitigation when operating the M300 with the HotSwap UAPS fully 
loaded. All individuals involved in the operation must adopt the 1:1 rule when flying i.e 1m distance for 1m 
in height. (As a minimum) 
 
RPA Mass (SL) is 7.2Kg full. The Three-Propeller Emergency Landing can be considered as mitigation 
providing all other criteria are met. 
 
When operating, where possible operations will be conducted in an open space and flight height will exceed 
10m in height in order to satisfy the requirements of the Three-propeller Emergency Landing, where this is 
not possible it is understood that the Three-propeller Emergency Landing may not work as well and an 
uncontrolled loss of altitude (UCLA) may be expected, where this is the case all individuals involved in the 
operation must adopt the 1:1 rule when flying i.e 1m distance for 1m in height (as a minimum). 
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Equipment loading list and FRCs 
 

q.​ DJI Matrice 300 RTK list  
 
The table below is a checklist of the equipment that is required for operating the RPAS in the field. 

Item Checked Remarks 
Operations Manual  

 
 
Check manufacturers website for latest firmware version, 

manual, software and operations manual edition  
Maps & Charts Relevant to 

tasking and flight area  
 Maps & Charts Relevant to tasking and flight area  

Crystal Sky   
 

Check Charged 

Weather meter 
 

  
Check operation 
 

Spectrum analyser/power 
cable/antenna 

  
Check operation 
 

Map/charts 
 

  
Relevant to task area and route. 
 

VHF/UHF radios/charger   
 
As required for task 
 

Task information 
 

  
Check contact details, location, access and correct forms 

such as pre-deployment and on-site survey  
Fire extinguisher 
 

  
Check serviceable 
 

First aid kit 
 

  
Check contents 
 

Florescent vests 
 

  
Sufficient for task and crew  

Cordon equipment 
 

  
Tape, cones, sign 
 

Digital camera (SD card fitted 
PCM) 

  

Lipo bag (PCM) 
 

  
Lithium Battery Disposal/Storage 
 

 
DJI Matrice 300  RTK 

Complete: 
Checked  
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DJI Matrice 300 RTK   
 

 

RPA & RPS (WB37) Batteries  
 

 
Check Charged 
 

Hand Held controller 
 

 Check charged and serviceable 

RPA Battery Charger & Power 
Cable 

 
 

 
Check 
 

Ground Station Receiver  
 

 
Check Serviceable 
 

Spare propellers  
 

 
Check Serviceable 
 
Replace propellers after flying over 300 hours or after using 

them for one year. 
 
 

UAPS SL Spray System  Complete 
 
 

r.​ Pre-flight checks 
 

Site 
Action Remarks Check 
COSS Briefing If working on railway sites (all to sign COSS Briefing 

Paperwork). 
 

Carry out site survey  
 

  

Ensure Possession in place (if 
required)  

Responsibility of COSS  

Weather check  
Wind Speed                       Temp 
 

 

Spectrum analysis  
Spectrum Analysis is purely to warn the pilot that there 
may be the risk of spectrum fratricide. ​
 
The pilot can also attempt to identify other locations 
where the interference may be reduced 
 
If the pilot feels it may be warranted a test flight can be 
conducted to validate the platforms operational suitability. 
 
Once the test flight has been conducted the pilot will make 
the final decision to fly. 
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Observer/Assistant Brief Brief Observer/Assistant on roles &  

responsibilities (Emergency Procedures & Failsafe). 
 

 
RPS 
RA Inspection & Set Up Remarks Check 
UAPS set up  Attach UAPS as per set up procedures detailed in UAPS 

FRCs 
 

Check RPA for Signs of 
Visible Damage 

RPA Body for cracks, cleanliness, stresses & damage  

Check RPA Battery Mount Electrical Connections, clear from moisture & debris.  
Check RPA Batteries Check electrical connections. 

Check for no physical swelling of battery. Check for leaks. 

Ensure charge is full and sufficient 

 

Fit RPA Battery Insert RPA batteries into compartment ensure firmly 
connected 

 

Camera & Gimbal Check bolts are tightened but not overly tight. 
 
 

 

Motors  Check all motors rotate freely without resistance.  
Propellers No chips, cracks (replace if necessary). Check all propeller 

locks are fitted and secure (where applicable). 
 

 
 
 
Action Remarks Check 
Take-off and Landing 
Area/s Identified and 
Secure 

Normal and Emergency Landing Areas identified, coned off 
and clear of FOD. 

 

Place RPA in Take-off & 
Landing Area 

Check area for FOD. Ensure RPA is minimum 
of 3m from persons. 

 

Check Transmitter Ensure all switches set to correct position.  
Ensure free movement of joysticks. 

 

Power-on RPA Power ON RPA - RPA the RPA LEDS will show green and the 
drone will carry out motor and gimbal checks. 
 
Allow RPA to warm-up. 
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Pre-flight Checks – Compass Calibration & System Conformation 
Action Remarks Check 
Compass Calibration  

1. Is this the first flight of the day? 
 
YES  
 
Calibrate Compass by selecting the drone symbol at the 
top of the menu bar and select drone calibration.​
​
The app will direct you on how to complete a successful 
calibration. 
 
 
NO – Continue to item 2 
​
2. Has the flight location moved from previously calibrated 
location 
 
YES – Carry Out Compass Calibration  
 NO – Continue below 

 

Status Indications Check battery strength of controller and app. 
 
Application indicating Safe to Fly. 

 

GPS Satellites Minimum number of GPS Satellites received (can be found 
by selecting the drone symbol at top of screen)​
​
DJI App confirm Home Point updated 

 

RPA Battery Indication RPA Battery % indication (record as required).  
DJI Application Configured, set for flight, telemetry and video received 

with no warnings indicated. 
Camera set as required. 
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s.​ Start Up/Take Off Procedure 
 
Site   
Action Remarks Check 
Final weather check  

Wind Speed                       Temp 
 

 

Video Data Check & Confirm sensor operation  
Collision Avoidance Ensure turned on and set up correctly as per operation  
Check area clear for take- off 
 

 
All persons must remain a minimum of 3m from take-off 
site (30m if not under your control) 
 

 

Check Air Space for other 
Users 

Ensure area of operation clear
 

 

Check Ground Area Clear Ensure area of operation clear
 

 

Request take-off clearance 
Commence Take-off 

 
If under ATC control 
Call “CLEAR” and select Take Off  

 

 
t.​ Post Take Off Checks 

 
Action Remarks Check 
Establish Stable Hover (3m) Check RPA stability  
CoG check   
Carry out gimbal calibration  Ensure calibration completed   
RPA Control Check Check RPA control in all axis  
Check Camera Check FPV camera feed and record functionality   
Record Take-off Time Record as required.  
Ensure UAPS is operating as it 
should  

SO to check  

Continue On Mission If deemed safe carryout flight as directed by SO   
 

u.​ Pre-Landing Checks 
 
RPS/RPA 
Action Remarks Check 
Check Landing Area Clear Check area is clear off FOD. 

 
 

 
 



 
​  

 
​  
 

 
 

Safe on the ground. 
 
All persons remain 3m from area (30m if not under my 
control). 
 
Brief observer prior to landing. 

Weather Check Wind Speed:                        Temperature:  
Select Type of Landing 
(Manual or Auto-land) 

Call “CLEAR” 
Carry out landing procedure. 

 

Post Flight Checks 
 
Action Remarks Check 
Record Flight time & Battery 
Level 

 
Record in Running Log RPA Maint Documents 
 

 

Camera N/A  
Turn off RPA  

 
 

 

Power Down Transmitter Check Voltage, Power off the transmitter and record in 
maintenance documents. 

 

Remove RPA battery  
Press and hold battery until lights extinguish Check battery 
for serviceability breaks, bulges, and leaks etc. 
 
Place battery in LiPo bag. 

 

Check RPA for signs of visible 
damage 

 
RPA body for cracks, cleanliness 
 

 

Check propellers and motors 
 

 
Chips, cracks (Replace if necessary) any excess heat  
 

 

Check RPA landing gear 
 

 
Replace if necessary 
 

 

Record any damage/repair 
carried out. 

 
In RPAS maintenance logbook 
 

 

Pack RPA away if task 
complete 

 
Or carry out Pre Flight Check if second flight required 
 

 

 
v.​ Post Flight Actions 

 
Action Remarks Check 
Pack and account for all 
equipment 

Ensure all equipment is accounted for   

Check area 
 

  

 
 



 
​  

 
​  
 

 
 
Further Flights Required? Yes – Carry out all checks from; Pre-flight – Weather 

No – Proceed with items below 
 

Camera & Gimbal Remove Camera & Gimbal store in transport case  
Propellers Remove and store in transport case.  
Fit Bty Insert Bty and ensure it is correctly fitted  
RPA Travel Mode Switch On TX & RPA and engage travel mode  
Power Down RPA & TX Switch OFF RPA & TX.  
RPA Battery Remove RPA battery and store in LiPo bag.  
Pack Away RPA & Equipment Store/send/copy any imagery from task as required and 

carry out quality check of imagery to ensure it is of 
required standard. 

 

Final Check of Flight Area Ensure all signage is returned  
 
 

w.​ Night Flight Checks 
 
Site 
Action Remarks Check 
Ensure that the take-off and 
landing area is clear and 
clearly marked. 

 
Prior to take-off and landing, use white light to check area 
is safe. All persons must remain a minimum of 7m from 
take-off site (30m if not under your control) 
 

 

Ensure the landing site 
remains lit throughout the 
flight. 

Landing site must remain lit (with white light) throughout 
the duration of the flight. (If light fails land RPA safely). 

 

Check Aircraft LEDs Check the LED’s on aircraft are functioning before take-off.  
Check Communication 
Radio’s 

Check that they have been issued to all involved in the 
operation and fully charged. 

 

Check Visibility Check sufficient visibility for night task  
Brief all personnel Brief all personnel who are involved in the task of what is 

expected of them 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
​  

 
​  
 

 
 
 
 
 
 
 
 
 

x.​ LED Lighting 
 
There is a front/rear LED on each frame arm of the Matrice 300 RTK to show the orientation of the aircraft. 
Front LEDs are red and the rear LEDs are green. An aircraft status indicator is located at the rear of the 
aircraft and shows the status of the flight controller.​
​
 
 

 

 
 

 
 



 
​  

 
​  
 

 
 
Emergency Procedures 
 

y.​ Loss of Control Data Link 
 

Symptom MGS Warning 
Action 

Remote Pilot 
Action 

RPAS-c or AO 
Remarks 

RPA not 
responding to 
commands 

Link LED on RPS 
YELLOW 

Indicating 
Controller 
signal lost.​
 

No telemetry (GPS, 
location, RPA 
icon, bty 
power). 

 

Check ground 
station for 
power. 

 
Initiate fail safe 

return to 
home 

 
Attempt to regain 

control by 
cycling modes 
(GPS/ATTI) 

 
Monitor video 

imagery for 
location 

 
Monitor RPA until 

it lands 
 
Recover RPA  

Note RPA location, 
height, wind 
direction, 
Direction of 
travel, Bty 
remaining, 
your location  

 
Inform other air 

users if 
required 

 

In the event of loss 
of signal to 
handheld 
controller the 
RPA will 
automatically 
return home 
and land. 

Return to home 
logics – see 
note* 

 

If control regained 
return home 
and land 
asap. Check 
for damaged 
components. 

 

Submit Report via 
European 
Reporting 
Portal if 
required. 

 
NOTE - Return to home logics (Failsafe RTH) - The platform will wait for 3 seconds then travel to the home 
location.  If the platform is below 20m it will climb to 20m (or designated height set by user).  If the platform 
is above 20m it will remain at the same altitude and travel directly to the set home location.  At the home 
location the platform will hover for 15 seconds and then conduct an automatic landing.  Props will shut 
down and stop after landing.  If RTH is engaged within 20m of the GCS the platform will land in its current 
position. 

 
 
 
 
 
 
 
 

 

 
 



 
​  

 
​  
 

 
 

z.​ Loss of RPA power 
 

Symptom GUI Warning 
Action 

Remote Pilot 
Action 

RPAS-c or AO 
Remarks 

Low Battery 
 
1st level 

protection  

Slow LED 
Flashes 
RED   

 
 
 
 
 

Inform 
assistant 
of 
intentions 

 
Return and 

land 
immediat
ely  

 

Ensure path to 
landing 
site is 
clear 

 
Call CLEAR 
 

The Pilot should make the decision to 
either land the platform in its 
current position or try to return 
the platform to the landing 
point. If possible, reduce height 
to mitigate damage/injury risk. 

 

Critical Battery 
 
2nd level 

protection 
. 
 

Fast LED 
Flashes 

RED 
 
 

Inform 
assistant 
of 
intentions 

 
Select safe 

landing 
site if 
current 
site 
unreacha
ble 

Apply relevant 
controls 
to land 
RPA. 

 
 

Ensure path to 
selected 
landing 
site is 
clear 

 
Call CLEAR 
 

RPA will soon descend automatically 
in its current position. Pilot to 
land platform at the earliest 
opportunity. 

 
Submit Report via European 

Reporting Portal if required. 

Sudden 
Un-comm
anded 
loss of 
height. 

 

Altitude 
indictor 
will 
decreas
e 
quickly. 

 
Loss of RPA 

telemet
ry & 
video 

 

Attempt to 
arrest 
descent 
with 
throttle 

 
Push right 

joystick 
forward 
to move 
RPA out 
of any 
possible 
vortex 
wake 

 
Inform 

assistant 

Monitor RPA 
until it 
land 

 
Inform other 

air users if 
required 

 
Recover RPA 
 

This can be caused by a number of 
factors 

 
Power failure 
 
RPA failure 
 
Control link failure 
 
Vortex wake 
 
Ground effects 
 
Submit Report via European 

Reporting Portal 
 

 
 



 
​  

 
​  
 

 
 

of 
intentions 

 
Check controls 
. 
 
 

 
 
 
 
 
 
 

aa.​Loss of RPS power 
 

Symptom GUI Warning 
Action 

Remote Pilot 
Action 

RPAS-c or AO 
Remarks 

RPA not 
respondin
g to 
command
s 

RPA will 
flash 
fast 
YELLO
W 
highlig
hting 
controll
er 
signal 
lost. 

 
 
 
 
 

Attempt to 
repower 
controll
er.​
​
Monitor 
video 
imagery 
for 
location 

 

Monitor RPA 
until it 
land 

Recover RPA 

 
Note RPA 

location, 
height, 
wind 
direction, 
Direction 
of travel, 
Bty 
remaining
, your 
location  

 
Monitor RPA 

until it 
land 

Inform other 
air users 
if 
required 

In the event of loss of signal to 
handheld controller the RPA will 
automatically return home and 
land. 

Return to home logics *– See Note 
 

 
NOTE - Return to home logics (Failsafe RTH) - The platform will wait for 3 seconds then travel to the home 
location.  If the platform is below 20m it will climb to 20m (or designated height set by user).  If the platform 
is above 20m it will remain at the same altitude and travel directly to the set home location.  At the home 
location the platform will hover for 15 seconds and then conduct an automatic landing.  Props will shut 
down and stop after landing.  If RTH is engaged within 20m of the GCS the platform will land in its current 
position. 
 
 
 
 
 

 
 



 
​  

 
​  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 



 
​  

 
​  
 

 
 

bb.​Rogue RPA 
 

Symptom 
GUI 

Warni
ng 

Action 
Remote Pilot 

Action 
RPAC-c or AO 

Remarks 

Uncommand 
RPA 
movemen
t 

None Attempt to 
regain 
control of 
RPA 

 
Cycle control 

modes 
(GPS/Atti) 

 
Attempt to 

stabilize 
aircraft 

 
If control 

regained 
then bring 
RPA back 
to home 
position if 
possible 

 
If return to 

home 
position 
not 
possible 
then land 
immediat
ely 

 
If no control 

possible 
then 
engage 
RTH 
function 

 
If failsafe does 

not 
engage 
prepare 
for crash 
landing 

 

Note RPA 
location, 
height, 
wind 
direction, 
Direction 
of travel, 
Bty 
remaining, 
your 
location  

 
Use 

informatio
n to 
identify 
potential 
location 

 
Monitor RPA 

until it 
land 

Inform other air 
users if 
required 

 
Inform ATC and 

other 
agencies 
as 
required. 

 
check for 

control link 
clash with 
other 
2.4Ghz 
users 

The risk of this occurring can be 
mitigated by constant 
monitoring of 2.4ghz frequency 
and the avoidance of built up 
areas that may contain multiple 
2.4ghz devices such as wifi 
routers. 

 
Submit Report via European 

Reporting Portal 

 
 



 
​  

 
​  
 

 
 

Inform 
assistant 
of 
intentions 

 
Recover RPA 
 

 
 
 

cc.​ Pilot incapacitation 
 

Symptom 
GUI 

Warni
ng 

Action 
Remote Pilot 

Action 
RPAS-c or AO 

Remarks 

RP incapable 
to carry 
out 
duty. 

NONE Before flight 
Assistant/Obs
erver is 
briefed on 
roles and 
responsibilitie
s including 
the Failsafe 
and RTH 
logics and 
how to 
initiate them. 

Activate 
failsafe 
mode 

Apply first aid  

If possible 
move 
pilot to 
safe area 

Call emergency 
services if 
necessary 

Clear landing 
area of 
public and 
FOD  

Give assistant basic flight training 
on failsafe mode  

Make assistant aware of emergency 
contact detail and numbers 

Return to home logics* – see note 

 
NOTE - Return to home logics (Failsafe RTH) - The platform will wait for 3 seconds then travel to the home 
location.  If the platform is below 20m it will climb to 20m (or designated height set by user).  If the platform 
is above 20m it will remain at the same altitude and travel directly to the set home location.  At the home 
location the platform will hover for 15 seconds and then conduct an automatic landing.  Props will shut 
down and stop after landing.  If RTH is engaged within 20m of the GCS the platform will land in its current 
position. 

 
 
 
 
 
 
 
 
 
 

 
 



 
​  

 
​  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 



 
​  

 
​  
 

 
 

dd.​Air Incursion 
 

Symptom 
GUI 

Warni
ng 

Action 
Remote Pilot 

Action 
RPAS-c or AO 

Remarks 

RP notices 
another 
airspace 
user 
entering 
the task 
area 

None Take action to 
avoid 
other 
airspace 
user 

 
Assess risk of 

incursion 
reoccurrin
g. 

 
Determine if it 

is safe to 
continue 
with flight 
and act 
accordingl
y. 

 
Contact ATC if 

necessary. 
 
 

Maintain 
situational 
awareness 

Contact ATC if 
necessary 

 
Relay flight 

path of 
other 
airspace 
user to 
pilot to aid 
avoiding 
action and 
enhance 
situational 
awareness. 

Submit Report via European Reporting 
Portal  

 
NB – Use of the RTH function during 

this emergency is not advisable. 

​ ​ ​ ​  
 

ee.​RPA Fire 
 

Symptom 
GUI 

Warni
ng 

Action 
Remote Pilot 

Action 
RPAS-c or AO 

Remarks 

RPA Fire  If still have 
control 
land 
immediat
ely in a 
safe area 
away from 
public 

Inform 
emergenc
y service. 

 
Cordon off 

30m area 

Inform 
emergency 
services. 

 
Cordon off 30m 

area 
If safe to do so 

use 
extinguishe
r 

 

It is important to land the RPA in a 
safe area that will not be 
affected by the fire 

 
LiPo batteries are highly dangerous 

and can explode 
Keep distance until safe to approach 
Always store batteries in LiPo bag 
 
Submit Report via European 

Reporting Portal 

 
 



 
​  

 
​  
 

 
 

If safe to do so 
use 
extinguish
er 

 
Consider soak 

period of 
30 
minutes 
to ensure 
Lipo 
Batteries 
are stable  

 
 

ff.​ Lighting Fail – Night Flight (Landing Zone) 
 

Symptom MGS Warning 
Action 

Remote Pilot 
Action 

RPAS-c or AO 
Remarks 

Lighting failure on 
LZ lighting 

Intermitting 
lighting 
on LZ.  

 
Partial loss of 

lighting 
on LZ.  

 
Complete loss 

of lighting 
on LZ. 

Maintain VLOS 
with RPA 

 
Hover RPA in 

position to 
save battery. 

 
Once lighting 

issue 
resolved 
Pilot to 
decide to 
carry on with 
flight 
operations 
or return to 
home 

 
 
 

Inform other air 
users and crew 
of LZ light 
failure. 

 
 
Deploy back up 

lighting to LZ.  
 

Back up lighting 
should be “like 
for like” where 
possible.  

 
The use of 

alternative 
means of 
lighting (Car 
lights/glowstick
s etc) can be 
used to 
aid/enhance 
situational 
awareness. 

 
 
 

gg.​ Lighting Fail – Night Flight (RPA) 
 

Symptom MGS Warning 
Action 

Remote Pilot 
Action 

RPAS-c or AO 
Remarks 

No lighting on 
RPA 
observed 

Intermitting 
lighting on 
RPA.  

Inform AO of loss 
of lighting 

 

AO to deploy white 
light to assist 
pilot with 

RTH should be 
engaged if pilot 

 
 



 
​  

 
​  
 

 
 

 
Partial loss of 

lighting on 
RPA.  

 
Complete loss 

of lighting 
on RPA. 

If VLOS has been 
lost 

engage RTH 
function, 
attempt to 
maintain 
VLOS with 
AO 
assistance. 

 
If VLOS has been 

maintained 
fly RPA back 
to LZ  and 
land. 

maintaining 
/acquiring VLOS 

loses VLOS at 
any point. 

 
 
 

 
 
 
 
 

17​ DJI Matrice M300 – UAPS  Flight Reference Cards and Emergency Procedures 
 

a.​ UAPS Spraying – Detachment of UAPS Sprayer During Flight 
 

Symptom MGS Warning 
Action 

Remote Pilot 

Action 
Spray Operative / 

COSS 
Remarks 

UAPS Spray system 
detaches from 
aircraft during 
flight 

Visual can be 
seen 

Maintain VLOS 
with RPA 

 
Bring the aircraft 

slowly in to 
land 
backwards 
(reverse 
landing) to 
protect the 
UAPS system 
by inducing a 
skid landing. 

 
 
 
 

Immediately stop 
spraying 

 
COSS warn anyone in 

the area 
 

If the UAPS becomes 
detached 
during flight 
there are  

8 bolts that hold in 
place to allow 
for multiple 
failures  

 
 

 
 



 
​  

 
​  
 

 
 

b.​ UAPS Spraying – Chemical Leak From the Baffle Tank 
 

Symptom MGS Warning 
Action 

Remote Pilot 
Action 

SO / COSS 
Remarks 

Chemical leak from 
the UAPS 
Sprayer 

Visual – can 
see 
substance 
leaking 
from 
UAPS 

Maintain VLOS 
with RPA 

 
Bring aircraft 

slowly into 
land away 
from any 
persons 

 
 
 

Sprayer Operative 
(SO) is to 
approach the 
UAPS and take 
relevant 
NEBOSH PA1 / 
PA6 precautions 
and report the 
incident 
accordingly 

 
Site made safe by 

COSS 
 

Remote Pilots will 
not approach 
the leaking 
substance 
unless it is safe 
to do so as 
directed by the 
SO. 

 
 
 

 
 
 

18​ Application Plan 
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19 Aerial Spraying Permit – London 
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Aerial Spraying Permit – Liverpool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
​  

 
​  
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Aerial Spraying Permit – Hertfordshire 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
​  

 
​  
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Aerial Spraying Permit – Essex 
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Aerial Spraying Permit – Nottinghamshire 
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