Penetrator Pendine Impact Trial 
 Briefing Meeting 
18-Jan-2008

Notes & Actions


Note: updates since meeting :-
(i) Pre-trial meeting date 

: 05 March
(ii) Empty bay fit tests at QinetiQ
: 10 March
11/Feb/2008 R.A.Gowen, MSSL/UCL
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1. INTRODUCTION
Alan presented current general information :

· NASA/BNSC - will begin a phase-A (UK) (expect Feb08) to demonstrate desirability/feasibility of mission exploring options. 2013 launch.

· STFC bids - £1.5M (2008) and £2M (2009) proposed to bring instruments up to TRL5.
Timing. Expect start of funding Jun08. *Submit as quick as we can*
· Status of MoonLITE with STFC’s peer review process remains unclear
· Expect peer review of science with international panel.

· AO for MoonLite instruments (with international invitation)
· Consortium NDA – nearly complete.

· Consortium Collaboration agreement – to be started as soon as NDA complete.

2.
PENETRATOR DESIGN
· For future trials  - design to ‘Mission’ not to ‘test track’.
(however, for the first trial, the purpose is to demonstrate structural integrity not full mission compliance)
· Adopt QF nomenclature for penetrators and inners :-
(i) Penetrators: 1,2,3.
(ii) Inners: A (front), B,C,D(rear)

· Each penetrator and inner to be clearly labelled for unique position.
(see first item in pre-trial sequence later in this document)
· QF presented requirements for penetrator inner mass and CofG.


3. PENETRATOR INNERS

· QF presented Penetrator inners CofG and Mass requirements.

ACTION-1: Craig  (done) (to determine density of proposed potting compound)
· Penetrator  inner bay design and measurements were presented by Craig Theobald, MSSL.

· As a result of discussion on payload accommodation it was decided to split the front compartment into 2 half height compartments to accommodate QS and IC payloads.

ACTION-2: MSSL (Craig) (done)  to distribute new inner design and dimensions.
· Following presentations on payload accommodation a neat solution was obtained as follows :-
Bay A:   QS    (Batteries and radiation sensors)
Bay B:   IC      (micro-seismometer components)
Bay C:   OU    (Water/volatile – geochemical components)
Bay D:  MSSL (Data Handling, interconnection, power and accelerometers)

Additionally, as neither QS,IC or OU indicated a need to fill the bays on all three penetrators this leaves some room to be reserved for SSC (following later date for trial).
· Draft information on payloads size, mass and power requirements were provided and are contained in the  general ‘agenda and presentation’ powerpoint.

From these it is noted that there are fortunately no power or external access requirements for the trials, other than MSSL. 

ACTION-3: MSSL (Craig) (done) to request following detailed information from each institute payloads for inner bays, and when information is needed by (maybe in 2 stages) :-
a. what is going to be included in bays, (sufficient to manufacture bays and determine CofG and mass of inners) ?
b. what bays are required on each penetrator ?
c. materials list (Pendine requirement) ?
· IC filling payload bay filling material discussed.

ACTION-4: IC – determine filling/potting material.
ACTION-5: MSSL (Craig) determine if we can accommodate proposed IC filling/potting material.


4. TARGET DESIGN

· Need tray to catch outflow sand (for impact physicists to analyse)

ACTION-6: QF to consider provision of outflow tray.
· Depth of target proposed as 5m.
Alan said that  >7m would be needed as we must avoid the Japanese situation where end effects become dominant. QF believed this would be possible.

· Target Water content.
QF believed not able to guarantee completely dry sand for the volume of the target and storage conditions, but would protect as best as possible (with e.g. dry shed before test and  tarpaulins on site) and measure water content at time of trial.
· Location of Penetrator in Target.
QF presented a number of possible techniques possible :-
(i) Metal detector (maybe suitable)
(ii) Provision of vertical layers of polythene, about 1-2 meters apart, which are drawn out after test to see if they have a hole in them, or maybe contain the penetrator. It was noted this would not be easy to reassemble for subsequent tests, and may affect penetration characteristics.

Long thin probes like welding rods (or maybe bamboo garden canes) were also suggested.

ACTION-7: QF to investigate provision and ability of metal detector to located penetrator.

· Sand Preparation.
Would be compacted before each test in layers.
Possibility of progressive compacting between tests was raised.
Could be alleviated by refilling tank between tests.

5. PRE-TRIAL PREPARATION & RESPONSIBILITIES

· MSSL will integrate bays.

· The following items are required for clearance at Pendine :-
   (i)  Materials list  (because of potential hazards, but will not affect firing – just for H&S)
   (ii) List of People attending  and associated information. UK residents ~1wk, foreign ≤4 wks)
        Max visitors ~20 (Peter Collins is one)
        - e.g. to include people from MoD, BNSC, QF, Consortium, TV, NASA ?
        - Invite BDC (?) to 3rd test.
   (iii) Each person attending who whish to set foot on range will need hard hats and protective   
shoes.

ACTION-8: MSSL arrange for materials list for inners
ACTION-9: MSSL to arrange list of people who will attend and details required for clearance, including hard hats and shoes.
ACTION-10: (done) QF specify exact needs/provision of hard hats and protective shoes.
MSSL will provide hard hats, but other groups must provide their own protective shoes.

· Need clearance for Pendine video coverage immediately for TV news.

ACTION-11: QF investigate clearance/logistics issues for Pendine video coverage, immediately (if possible) trial is completed (e.g same day).,
ACTION-12: MSSL invite Pallub Ghosh (done) (BBC science correspondent to last day of trial)

· Consider preparation of  press release to Newspapers (post trial)
· ACTION-13: QF to specify Pendine Pre-Trial meeting date.
(done) =>  05 March.
· ACTION-14: MSSL to prepare master schedule of events.

· ACTION-15: MSSL to prepare form of words acceptable for trial objective w.r.t. success/failure, and any pre/post test presentations; briefing announcements (TV/press). (Remember is just first step in sequence of engineering development experiments) 
6. PRE-TRIAL SEQUENCE

· MSSL - deliver all empty inners for fit test to QF on Monday 10 March.
(Note: Since the meeting Rob requested bringing date forward from end  March, to avoid later schedule squeeze)

(Output will be all inners labelled as to which penetrator and which bay)
QF – responsible for labelling penetrators.
MSSL – responsible for labelling inners.

· MSSL/QF – deliver qualified empty bays to payload providers shortly after 10 March as required.
(see note above)

· MSSL – deliver single potted inner for fit test between end March and 5 May.

· ACTION-16: All payload providers – by 11 April - deliver assembled payload bays or components as appropriate to MSSL for final potting as required, integration, testing.

· Transport penetrator to Pendine site disassembled :-
- QF take shell.
- MSSL take inners.
· MSSL deliver fully assembled and filled/potted  bays to Pendine by first thing morning 12-May-08.
7. TRIAL SEQUENCE 

· Possible  Pendine Trial sequence:
(i) Maybe Monday prepare (assemble and arm) penetrator. 
(ii) Tues midday fire first one, to end afternoon recover penetrator.
(iii) Take apart if possible before second test. (see section 8 first bullet point action)
· Firing sequence window ~2hours.
· ~8m free flight just prior to impact.

· QFH will have measurements to determine velocity to ~5%
· Between trials analysis.
Would like to be able to do as much as possible.
Alan asked if would be able to take apart and examine penetrator before next trial to allow changes (?) (e.g. attack angle, impact velocity ?, arming procedure, disarming timing integration torques/procedures.)

NOTED: that  is not possible to modify inners between trials as are encased in potting compound (except perhaps OU). Only possibility is to replace whole inner modules with spares already prepared – but would have needed to construct such spares beforehand, and constructed to what specification ?
ACTION-17: QF determine facilities at Pendine for penetrator examination & disassembly.
ACTION-18: QF/MSSL (?) consider feasibility of examination of penetrators and disassembly at Pendine between tests (if other than Pendine facilities required)

8. POST TRIAL SEQUENCE 

· As QinetiQ must always be present wherever Endevco accelerometers are (ITAR stipulation) this affects post trial examination of penetrators and their disassembly. 
Options :-
 (i)  Disassemble at Pendine, and split QF from Inners.
 (ii)  Send to QF for disassembly.
 (iii) Send to MSSL for disassembly, but with QF attendance 
· Penetrator (with Endevco accelerometers removed) to be delivered to MSSL for careful post trial analysis and payload bay extraction.
· Payload bay contents to be delivered to payload content providers for detailed analysis.

· A detailed program of post trial analysis and results compilation into a comprehensive report to be prepared.

ACTION-19: MSSL to prepare draft of post trial analysis requirements and sequence.
9. AOB
· ACTION-20: QF to provide Glyn with required information (as they have it, and which can be cleared) for Glyn’s proposed trial animation video.
· ACTION-21: MSSL (Rob) (done) inform Yang of possibility to include SSC components due to delayed trial.
9. SCHEDULE MILESTONES
2008 as follows :-

1. *tbd*
– MSSL send list of Pre-trial attendees for clearance.
2. *tbd*
– MSSL arrange for hard hats and shoes for pre-trial attendees.
3. <05March
– MSSL to compile Inputs for Pre-trial Meeting at Pendine :-
      (i) list of inner bay Hazardous materials from payload providers.
     (ii) list of exactly what payload goes in what bays.
4. 05 March
– Pre-Trial Meeting at Pendine (MSSL/QF)

5. *tbd*
– MSSL send invitations to trial, and request for clearance and announcements 


   for protective shoes.

6. 10 March
– MSSL deliver empty inner for fit test to QF.

   (Note: Since the meeting Rob requested bringing date forward from end March, to 
  
    avoid later schedule squeeze)
7. *tbd*
– Shortly after 10 March MSSL deliver empty inners to appropriate payload     

    providers, as required.
8. *tbd*
– MSSL send list of trial attendees to QF for clearance. 
9. 11 April
– All payload providers deliver assembled payload bays or components as 


   appropriate to MSSL for final potting as required, integration, testing.

10. Between end March & 5 May – MSSL deliver single potted inner for fit test to QF.

11. 12 May
– MSSL deliver fully assembled and potted inners to Pendine.
12. 12-16 May
– Trials at Pendine.

13. *tbd*
– Final Report Completed.
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