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NCAR MEDUSA Checklist V. 08.06.27

I. Preflight

A. Day(s) before flight Date (YYMMDD) = O¥ 1213
=B i _\K) Prepare traps w clean glass beads filled to 3” below edge and bring to plane

_2) Load flasks and connect plumbing
——3) Record flask box number that flasks came out of:
__~4) Record flask IDs below
"~ 6) If necessary, download data (prev. flight ) and clear flask table data

~_—"5) Record flask IDs into MEDUSA software using laptop and comm. cable.

Flask ID Table (View from Front of Box)
7 =

13 5 1

14 10 2
—~ /‘ ) -
\ - < \o®
N \ [ AT &
15 [ N~ 11 | - N 2 . 3
16 12 8 1

B. 2-hours before take-off (do steps 1 and 2 even if no samples are to be collected)

Date (YYMMDD) O%1=2 13 Flight (e.g. RFO1) “T£0(  Operator <J Feo

__/1 ) Ensure that flask retaining pin is secured up and shield is screwed on

_2)Anstall traps into dewar if necessary

_3) Load dry ice into dewar UTC \? : (o

First trap letter: L’i Second trap letter: Q (1°" is upstream of 2™
>"4) Ensure that MEDUSA valve control key is in place
) Open all flask stopcocks 2 half turns Flasks opened by: W il

: 7}) Turn MEDUSA 28 V power supply switch at back of rack on (pus#)

~ 7) Turn MEDUSA main power breaker on (push)

y ) Ensure that Position number and Bypass value are not blinking

\/ 9) Set P upstream, P downstream, prepurge T, and min flush T P

Pupset 140 Pdownset 5% prepurgeT flushT

) Ensure that flask table data is clear
v/ 11) Turn pump breaker on (push)
Z 12) Verify pressures are controlling and flow is as expected

- Pupi 1O PdownS %O Pbypass 1 1 Flow > 90
1% «—— /' 13) Verify that signals are displaying in AEROS software correctly
10 37 o ___14) Snoop all trap connections (including 1/4” swage, QCs, and flanges)
XN -'{/C' ) ___15) Turn pump breaker off (pull)
? ‘w% o -¢ __16) Sync MEDUSA clock with clock on laptop
AR MEDUSA time UTC___ : _ :  Laptop time UTC
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II. In flight

A. Take-off Time.
B. Immediately after take-off

\_) 1) Turn pump breaker on (push) UTC waA8 ol QCeu €
__2)>= l-min later, start pre-purge UTC

Nominal flow voltage Pre-purge end time UTC _ :
__3) Note any anomalous flows and if so tighten connectors / open stopcocks

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time and record values in chart below

Port | Flow | Sample Time | PALT O3MR CL | AO2CO2 | Notes
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o 00| | S | | W | =
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oo afajca)saafeaoeaes

I1I. Done sampling

__ 1) Turn Pumps breaker off (pull) Urc___ =
_2) Turn Mains breaker off (pull) urec
__3) Turn 28V breaker (on back of rack) off (pull) urc __

IV. Post-flight

_ 1) Close all flask valves Flasks closed by:
__2) Remove and empty traps and plug holes in dewar lid

__3) Download flask sampling data to lab laptop as YYMMDDf RF##.tab
_4) Unload flasks to Box #:

__5) (Before next flight) Replace Samp. flasks w/ new flasks from Box #:
__6) (Before next flight) Record New Flask IDs on next checksheet

V. Additional Comments: MED W, ME) @1 wvels as O A o) RV O A
{20 stows eitred -326FH8 o o yaelug (ro b guve v—_.\/\yc%)
Ca '\a_ C:(—j y & - L‘f\(—v [N C(‘\J\J\Q r’ CJ > S L ""* O
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NCAR MEDUSA Checklist 0. V.2009.01.06
< |\\J il ‘\D % U, ~ c { [ o VAV
X
5"\();‘.!) ceagehon \
I. Preflight
A. Day(s) before flight Date (YYMMDD) =  20c4 ) ¢, k Seq o )

_v 1) Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
gf) Move downstream trap to upst. location and install new downstream trap.
”3) Load flasks and connect plumbing. Confirm synflex lines are correctly
(F ke 1~ TE: s ,installed. Odd positions: “TO FLASK” = diptube; even positions “FROM Fleswes
conn) Re FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)/ - < 3z =%
/i) Record Flask Box Number:// k) U peved
_~5) Record flask IDs below ot Span o, 4 -
) Record flask IDs into a TEXT file on laptop.
If necessary, download data from previous flight to laptop, and back up on
pen drive (date rf ##):

Flask ID Table (View from Front of Box)

13 12 5 4
14 11 6 3
15 10 7 2
16 9 8 1
17 24 25 32
18 23 26 31
19 22 27 30
20 21 28 29
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B. 2-hours before take-off.

Date (YYMMDD) 2 <07 Flight (e.¢. RFO1) a3

6Ensure that both flask retaining pins are secured in the upper position
V2) Install traps into dewar if necessary

_3) Install protective cover on exposed DSM computer
_4) Load dry ice into dewar UTC > : i
First trap letter:  Second trap letter: (1™ is upstream of 2™)
~5) Ensure that MEDUSA valve control key is in place
~6) Ensure that PC1, PC2 switches are in central, control, position
/A Open all flask stopcocks 2 half turns Flasks opened by:

~8) Turn MEDUSA 28 V power supply switch at back of rack on (push)
9) Turn MEDUSA valve box power breaker on (push)

:/16) Turn MEDUSA main power breaker on (push)
~~11) Set P upstream, P downstream, prepurge T, and min flush T
(Usually 150, 400, 30, 150, other presets reached by toggling plan code)

Pupset 15> Pdownset ¢ prepurgeT3 o  flushT | ¢«
ﬂ—) b, ‘._/1’2) Tun_l pump breaker on (push_) _
Flasu Yenla ~13) Verity pressures are controlling and flow is as expected
[PV 3 K " iy 5
. c\a :eé\ Pup jCo  Pdown 0O Pbypass ¥ Flow 00 ((-low) ?\y;}‘p four L L)
A e T\C?/Snoop all trap connections (including 1/4” swage, /

Cs, and flanges)
~AS) Turn pump breaker off (pull) C\
—~16) Sync MEDUSA clock with clock on laptop \
MEDUSA time UTC 6 : 13 :¢g Laptoptime UTC it : 3 of

- Og)
—"17) Install splinter shields

Ly B N ""(-J(D' \/\H 4 @_‘:f“ﬁ'gs R —
___'l(f ang e ¥ 3 este \pa vo < - &g ' )
( i1, il — bog e ' ‘ P ognuia SON T4 PO
A. Take-off Time. UTC 3 : 4] 3Q
B. Immediately after take-off
- 1), Turn pump breaker on (push) utC 6 4t 4 e
N C; ;—'L:i'z‘i & / ){>= 1-min later, start pre-purge and note flow voltages U s i
"7?_’ ' = : ~ . . T 2
ije\' ¢ hoA. FLASUS, 7/3 Pre-purge end time/Sample 1 Start Time e~

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time and record values in chart below

I11. At the End of the Flight

_ /1) Turn Pumps breaker off (pul/)

UTC 1% : 1) -9
~—2) Turn Mains breaker off (pull) UTC ;% : 26 :0D

_3) Turn valve box breaker off (pull) LT E_ : Z "o o v S\
__#) Turn 28V breaker (on back of rack) off (pull) UTC Y : 2_6 ay
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IV. Post-flight

__ 1) Close all flask valves Flasks closed by:
~2) Remove upstream trap, and place downstream in its place.

~ 3) Plug holes in dewar lid

__4) Empty beads from upstream trap into other container to dry

__5) Download flask sampling data to lab laptop

_6) Unload flasks to Box #:

__7) (Before next flight) Replace Samp. flasks w/ new flasks from Box #:
~ 8) (Before next flight) Record New Flask 1Ds on next checksheet

Port | Pre- Samp. Sample End PALTF AO2CO2 | Notes
Purge Flow(V) Time (kft)
Flow
V)
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ADDITIONAL COMMENTS:
o
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NCAR MEDUSA Checklist V. 2009.01.08

FLIGHT: QFOZLEG: Bilfwes ~ANC
DATE (YYMMDD): Q49 (©

I. Preflight -6—
Mo I =) ,
A. Day(s)befote flight Date (YYMMDD) = &3 0199
o

1) Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
_¥"2) Move downstream trap to upst. location and install new downstream trap.
X 3) Load flasks and connect plumbing. Confirm synflex lines are correctly
installed. Odd positions: “TO FLASK” -> diptube; even positions “FROM
FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)
<_ 4) Install flask box retaining pins.
X 5) Record Flask Box Numbers:
\ZES) Record flask IDs below
v~ 7) Record flask IDs into a TEXT file on laptop
~’8) If necessary, download data from previous flight to lﬂ)top and back up on

pen drive (yymmdd_rf##): _ O 0] 0B a .
__9) If possible, start System Leak-Check Procedure

~—— o SHMPLE (W 2 Ll 7S hax
§m (’ﬁjumashﬂ

Flask ID Table (View from Front of Box)

13 “g(/f 12 fché 5 ><L7—LQ 4 Xlw6

e e Y P T s
BENESE "o T 0 | ><AS

16 9

(0Ys - NYF - Yoras | &-LO\}
17 h’?{,\ 24 { L«Cg 25 \l 6(:__’_\ 32 ( L7 5 .
Ty T [T e ) s
1 (30 oL |7 \qu / B Elila
20 \\}-S 21 “:‘-} 28 \,SOL 29 \LUO ,

MoveD S Llasks fow Qos 2§ &%%@téy}z

=W UEe oy o ST/
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B. 2-hours before take-off.: Leak-Checking and Preparation

1) Ensure that both flask retaining pins are secured in the upper position

\2) Install trap(s) into dewar if necessary
3) Install protective cover on exposed DSM computer
74) Load dry ice into dewar

¥5

First trap letter: {_ Second trap letter:
) Ensure that MEDUSA valve control key is in place

@’u“

__6) Leak Checking: Turn boxes on, in this order

i) 28V

i) V.Box___

- iii) P Box Mains____
__7) Close PC1 (top switch {) and open PC2 (bott switch 1)
__8) Verify MEDUSA Key is in place, and that system isinpos 1
_9) Turn on pump breaker (push)
__10) Verify Pup = 0, Pdown—>~150, Pbypass=>~150
__11) Switch PC2 to closed and immediately turn off pump (pull breaker)
_12) Wait 15 seconds and note Pu, Pd, Pb in table below
__13) After 1 minute, record values again.
_14) After 5 minutes, record values again
__15) If all values are fine (Pu<5 torr/min, Pd, Pb<2 torr/5 mins), skip to 17) *;d M M
__16) If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes N _ﬂ L 2 _B
system in bypass.)
__17) Snoop fittings in between, and to, boxes, and fix/tighten as necessary
__18) Return switches to center. Ensure pump OFF. Mains, valve box ON.

Leak Checking
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L{‘IQ) After leak checking, and with system in bypass, pump OFF, open all flask
/ stopcocks 2 half turns Flasks opened by:
7 20) Install Splinter Shields

e " 21)SetP upsﬁemﬂd&wns&g p\epurge T, and min flush T
(Usuallj( 50, 330, 30, 150; other presets reached by toggling plan code)

Pupset Pdownset prepurgeT  flushT
22) Turn pump breaker on (push) v,
\/23) Verify pressures are controlling and w’i’s\as—e)(paﬁird &£ ]Qr
Pdown 3 Ejg Pbypas low 2399 Y
sannections (includi > swage, QCs, and flanges), !
‘Lm\ ith-a-Kimwipe under fittings, and with rubber cover on DSM comp
hu,u'“/ %425) Turn pump breaker off (pull)
¥ 26) Sync MEDUSA clock with clock on laptop M
A MEDUSA time UTC [{_:¢® \{ Laptop time UTC ﬁ Ge : | h lﬁf fv
27) Remove rubber DSM computer shleld stow in beige in-reach-tool bag* ,[’{,ag’
_¥28) Leave mains and valve power ON | 5% |
, u € w de L \ Qg, AT |
II. In flight " i
A. Take-off Time. . urc? .. (0 ¥
B. Immediately after take-off _ ”Y\'\\% \1 y,
‘/ V" 1) Turn pump breaker on (push) UTC 29 7/% : 10 (o (LO ’
V'2) Verify pressures/flows agree with preyvious Values from II.B. leals

7 Pup f"tj Pdown 3A Pbypass 163 S Flow E] $O . € \r i‘-t‘
v 3)>= 1-min later, start pre-purge and note flow voltages UTC L 1£/‘<:;_ e
_/4) Pre-purge end time/Sample 1 Start Time Uge 260 : 3_?_“ -

C. Once pre-purge is finished, samples are ready to be taken. Waituntil appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

~

I1I. At the End of the Flight

g) Turn Pumps breaker off (pull) o~ 5 Mk utcoY : s
__2) Turn Mains breaker off (pull) /p-o? 0‘:;{% UiC : :
~3) Turn valve box breaker off (pull) (g HEEE
__4) Turn 28V breaker (on back of rack) off (pull) UTC

d
L\w ot = U’M) e
%MDL“ ( 5 ™ &fQ %%\’\kr .
TR Nﬂ@bl@ﬁ'

l_ .
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\'ﬁ L IV. Post-flight
p—
W ___ 1) Close all flask valves Flasks closed by:
\ ff __2) Remove upstream trap, and place downstream in its place. '
@ _ __3)Plug hole in dewar lid L " CL“ v
“‘fi __4) Empty beads from upstream trap into wet bead container to dry ER==e "
g 3 _5) Download flask sampling data to lab laptop a1t
oy __6) Unload flasks to Boxes #: l
é: b 5 _7) (Before next flight) Follow procedures in Section L. A. for next flight
i ‘ :
{ \J Port | Pre- Samp. Sample End PALTF MEDCO2 | Notes [ L = ﬁ T
l l;rrge Flow(V) Time \ (kft)
) L - X
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NCAR MEDUSA Checklist V. 2009.01.08
“)q G C — :l)) l\\ ’UBS
FLIGHT: ¢} LEG: A

1. Preflight

A. Day(s) before flight

DATE (YYMMDD): Zco€ onp g

Date (YYMMDD)= O3 Oy 63

_/l Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
2) Move downstream trap to upst. location and install new downstream trap.
/'3) Load flasks and connect plumbing. Confirm synflex lines are correctly
installed. Odd positions: “TO FLASK” = diptube; even positions “FROM

S 41

FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)
nstall flask box retaining pins. r
p 5) Record Flask Box Numbers:

“6)Record flask IDs below

v 7) Record flask IDs into a TEXT file on laptop.
fnecessary, download data from previous flight to laptop, and back up on
pen drive (yymmdd_rf ##):

~9) If possible, start System Leak-Check Procedure

el

AALLAG aJ N

O10)0% — KFO |

Flask ID Table (View from Front of Box)

— dow

13 II‘S‘-{ 12 \3%(, 5 | o4 4 \oq%
14 €A mev] 11 6 3

B R IS e V3o lozé
15 10 » 7 2

Y555 ljJS &S 12|
6 9 8 1
] oS H4¥ 1257 O] Y
17 24 25 32

s 4% (266 /.3 S
18 23 _ 26 31

10974 i | 094 1295
19 _ 22 27 30

S I )26 1817 lo) F
IS RTEE Yozer T e




B.
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2-hours before take-oft.: Leak-Checking and Preparation

Lé/Ensure that both flask retaining pins are secured in the upper position
_k-\/Z) Install trap(s) into dewar if necessary
" 3) Install protective cover on exposed DSM computer
Load dry ice into dewar UTC 1% = 1%
First trap letter: /A Second trap letter: < (1™ is upstream of 2™)
~5) E%sure that MEDUSA valve control key is in place
Leak Checking: Turn boxes on, in this order —— - .
T i) 28V ﬂ%v. Box (i) P Box Mains — M(f;'“ 3 N dﬁ“; 2 -\;U .
/' PClose PCI (top switch |) and open PC2 (bott switch 1) Tyer /c'h' B _‘__/_L.a__gl—g)
_\éj)y Verify MEDUSA Key is in place, and that system is in pos 1 l

) Turn on pump breaker (push)

j%l) Verify Pup = 0, Pdown=>~150, Pbypass=>~150

v Switch PC2 to closed and immediately turn off pump (pull breaker)
/" 12) Wait 15 seconds and note Pu, Pd, Pb in table below
13) After | minute, record values again.
14) After 5 minutes, record values again
_L715) If all values are fine (Pu<5 torr/min, Pd, Pb<?2 torr/5 mins), skip to 17)
6) If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for | second, and then shut off pump. (Pressurizes
system in bypass.)
/ 7) Snoop fittings in between, and to, boxes, and fix/tighten as necessary
V' 18) Return switches to center. Ensure pump OFF. Mains, valve box ON.

Leak Checkin

=]

Byp or
Pos #

Time PC1 PC2 | Pup | Pdn | Pby |Flo | Comments
(UTC) | stat stat w

19 |ec |o€]| o |IH6 | 15Y (52a25e\ "L?x_{m\l zals clhedV

-

W5 | \ ! ! I

-

18:22 ‘ ! ] \ ) Cratlgnt efe¢ D agay ‘,\cxﬁ\m’.«j{
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~ 19) After leak checking, and with system in bypass, pump OFF, open all flask
stopcocks 2 half turns Flasks opened by: 3O 1%
20) Install Splinter Shields

:/ll) Set P upstream, P downstream, prepurge T, and min flush T
X (Usually 150, 330, 30, 150, other presets reached by toggling plan code)

N Pupset 10C TSO Pdownset 3% prepurgeT 20 flushT ) SO
Sei _—/2/2) Turn pump breaker on (push)
W\ 23) Verify pressures are controlling and flow is as expected
Qc)r‘* Pup 14°(Pdown 3%\ Pbypass 75 FFlow Z3 o
sdlil - _L/24) Snoop all trap connections (including 1/4” swage, QCs, and flanges),
i with a Kimwipe under fittings, and with rubber cover on DSM comp
) Turn pump breaker off (pull) )
26) Sync MEDUSA clock with clock on laptop ) ox [BY
MEDUSA time UTC 5 : 34 :©¢ Laptop time UTC 1S 3y : O

@ Remove rubber DSM computer shle]d stow in beige m-reac‘lltoo/]baj 1
8) Leave mains and valve power ON
wdo = ook dniPhey !
Lo S

I1. In flight Liled @ R &
. ’ R \,é (7/\‘-' e\t (W\:.\.\tthe— d
A. Take-off Time. UTC j &: &5.30
B. Immediately after take-off '7
‘/) Turn pump breaker on (push) uTc ([ L 1l 3806 W
\?2) Verify pressures/ﬂows agree with prev1ous values from II.B. )

Pup I‘_/lﬂ Pdown C( PbypassZ U © Flow 3‘15’0 7,
7 \/ 3) >= 1-min later, start pre-purge and note flow volta%:s UTC |\ 0 o

' 4) Pre-purge end time/Sample 1 Start Time 1 6 j_la_ Ys: /3

C. Once pre-purge is finished, samples are ready to be taken. Walt until appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

I11. At the End of the Flight

1) Turn Pumps breaker off (pull) UTC
_2) Turn Mains breaker off (pull) UTC
__3) Turn valve box breaker off (pull) LTE
__4) Turn 28V breaker (on back of rack) off (pull) LITC




IV. Post-flight

1) Close all flask valves
__2) Remove upstream trap, and place downstream in its place.
__3) Plug hole in dewar lid h
~ 4) Empty beads from upstream trap into wet bead container to dry
_5) Download flask sampling data to lab laptop
__6) Unload flasks to Boxes #:

___7) (Before next flight) Follow procedures in Section [.A. for next flight N,
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Flasks closed by:

e

Port

Purge
Flow
)

Samp.
Flow(V)
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NCAR MEDUSA Checklist V. 2009.01.08

FLIGHT:2F02 LEG: _ANc¢ - N (% (g
DATE (YYMMDD): 2o e (17

[. Preflight

A. Day(s) before flight Date (YYMMDD) = o5 o\ \

\_%) Prepare new trap w/ clean beads filled to 3” below edge and bring to plane
. 2) Move downstream trap to upst. location and install new downstream trap.
._%) Load flasks and connect plumbing. Confirm synflex lines are correctly
installed. Odd positions: “TO FLASK” = diptube; even positions “FROM
FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)

i\}YIUStall flask box retaining pins. e W
_),Record Flask Box Numbers: t ©| Vo3 C_‘/ L oex — 5 B (.S \7@ -

~76) Record flask IDs below Pocia 't‘;)
_7)Record flask IDs into a TEXT file on laptop. '
__8) If necessary, download data from previous flight to laptop, and back up on
pen drive (yymmdd_rf ##): oaoT — prrHigansHnce A

S ST~

(7@::‘{2-&’/\ o %L,\NLLIN G

kMoG‘E-‘

__9) If possible, start System Leak-Check Procedure

Flask ID Table (View from Front of Box)

T 1247 EENPRTA * ) o040 ) o6y
14 T = ;
I} & 12,9 sy Y
" ge || 12e¥ " 020 6
Y o078 |1 o 073 ' 099
17 i 7_ 5 - = :
(2774 2% 1594 S8
18 3 7 — i
Liiia > ) 09y 235
RN LN 7319 Y Yo
= 2 28 29
WS e \ 20~ Yo




?’O/@}o// MO Yo

B. ‘2-}1?5 before take-off.: Leak-Checking and Preparation
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yﬁlsure that both flask retaining pins are secured in the upper position

T})/[nstall trap(s) into dewar if necessary

nstall protective cover on exposed DSM computer

~4) Load dry ice into dewar

UTC\#+ :0©

First trap letter: > Second trap letter: D (1% is upstream of 2™
~5) Ensure that MEDUSA valve control key is in place
_ 6) Leak Checking: Turn boxes on, in this order
i) 28V i) V.Box  iii) P Box Mains___

A
J o~

~_7) Close PC1 (top switch {) and open PC2 (bott switch 1)
_8) Verify MEDUSA Key is in place, and that system isinpos 1 ___

~9) Turn on pump breaker (push)

__10) Verify Pup = 0, Pdown—=>~150, Pbypass=>~150

__11) Switch PC2 to closed and immediately turn off pump (pull breaker)
__12) Wait 15 seconds and note Pu, Pd, Pb in table below

.}-.1/ | __13) After 1 minute, record values again.
) _14) After 5 minutes, record values again
__15) If all values are fine (Pu<5 torr/min, Pd, Pb<2 torr/5 mins), skip to 17)
_16) If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes
system in bypass.)
__17) Snoop fittings in between, and to, boxes, and fix/tighten as necessary
~__18) Return switches to center. Ensure pump OFF. Mains, valve box ON.
Leak Checking
Bypor | Time PCl1 PC2 | Pup | Pdn | Pby | Flo | Comments
Pos # (UTC) | stat stat w
O ﬁ IS\ 1%
1o < iy g
106 , 50 BT
= — e
el RS - . X“—:;_T:?
AT NG (g Syl NAS) —
1“0 | 400 nr
; 940 o v
| 970 FBOHS 209
1460 Z
440 5t
40 |woo I
(o | 4@ 0
90 |égo 7547
70 |670 276 1125
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i 19) After leak checking, and with system in bypass, pump OFF, open all flask
; stopcocks 2 half turns Flasks opened by: o P

i 20) Install Splinter Shields

L 21) Set P upstream, P downstream, prepurge T, and min flush T

i ({ c /“'t 3 (Usually }50, 330730, 150, other presets reached by toggling plan code)
e l ~ Pupset (Y Pdownset_HUC prepurgeT 50 flushT 15V

[ > 0_ v\ ~ __22) Turn pump breaker on (push)

ot o0 77 723) Verify pressures are controlling and flow is as expected

" N o ~~ Pup " Pdown /?0 Pbypass T O Flow Sleo

- \‘::24) Snoop all trap connections (including 1/4” swage, QCs, and flanges),
with a Kimwipe under fittings, and with rubber cover on DSM comp

_ “/YZS) Turn pumﬁ-g}eaker off (pull) Ao | o % e l,(L\M‘:‘ MEIUS
V‘ 1 26) Sync MEDUSA clock with clock on laptop - l SR U . _ P fen ko
N " MEDUSA time UTC %, : 0:_0 [ Laptop time UTC 4 : 36 : | SR

/' 27) Remove rubber DSM computer shield; stow in beige in-reach tool bag. AU

+~~ 28) Leave mains and valve power ON

II. n flight QO

A. Take-off Time. UTC _8 g (ii : E

B. Immediately after take-off

\r{_/’l//l) Turn pump breaker on (push) - vurc| 8 : ‘(§ :,77 0

\ ~"2) Verify pressures/flows agree with previous values from ILB.
Pup i"lfo Pdown ‘%EL Pbypass/‘}i[ Flow _31_52 B d
( :{3) >= 1-min later, start pre-purge and note flow voltages UTC Lﬁ : g
. L{b@ (:_/4) Pre-purge end time/Sample 1 Start Time UTE ]_Ci_: L 36
N

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

III. At the End of the Flight

[1) Turn Pumps breaker off (pull) UTC
/~©2) Turn Mains breaker off (pull) UTC
\_ «/3)Turn valve box breaker off (pull) UTC

—“4) Turn 28V breaker (on back of rack) off (pul/) UTC

o)

\)

See I/ otes s ﬁk,

s e s



IV. Post-flight

V] V1) Close all flask valves
2) Remove upstream trap, and place downstream in its place. T, Ao e () S_ fP 1143

.7[

3) Plug hole in dewar lid
4) Empty beads from upstream trap into wet bead container to dry
7/5) Download flask sampling data to lab laptop

__6) Unload flasks to Boxes #:
_7) (Before next flight) Follow procedures in Section L.A. for next flight
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Flasks closed by: 8 (85

Pre-
Purge
Flow
V)

Samp.
Flow(V)

Sample End
Time

MEDCO2

Notes
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NCAR MEDUSA Checklist V. 2009.01.08
FLIGHT: RFec4 LEG: _ QNN — H NL-

5 DATE (YYMMDD): 2oo% oy (Y

/w,“b
(5%

I. Preflight

Date (YYMMDD) = 2004 &\ | 2

Move downstream trap to upst. location and install new downstream trap.
3) Load flasks and connect plumbing. Confirm synflex lines are correctly
installed. Odd positions: “TO FLASK” -> diptube; even positions “FROM
FLASK -> diptube). (TO FLASK is upper bank on both flask boxes. )

fl«) Install flask box retaining pins. _

« 5)yRecord Flask Box Numbers: M\ O DAY | A
ﬁecord flask IDs below

;[% Record flask IDs into a TEXT file on laptop.

7 8) If necessary, download data from previous flight to laptop, and back up on

pen drive (yymmdd_rf##): _©G 0 ) (5 -@FOD jurkince sl
{9) If possible, start System Leak-Check Procedure

A. Dy before flight
;_}frepare new trap w/ clean beads filled to 3” below edge and bring to plane

105

Flask ID Table (View from Front of Box)

(EVN

—(c O “'—
a\m

& c_/u_)

o

138 .

i LTS5 : L 33 21277 : e
[] 6O ( 0 1349 [/ 3F

05y || (o7 " 10¢9 " loz7

’ |~ 7C 9 | 392 8(0?5 lﬂ%%%

) [ d4 | i (064 ) | A 3% i [6 5O (Qwu&
T | 3 % 3t evec ke
| 257 (037 | 2 20 (214 e
19 - 2 2 al Y | O A1 * (| 2¢ @/

szé/ n}@@# m,§%£= " 9e7
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B. 2-hours before take-off.: Leak-Checking and Preparation

A V"1) Ensure that both flask retaining pins are secured in the upper position
3 7\/2) Install trap(s) into dewar if necessary

v"3) Install protective cover on exposed DSM computer O
__4) Load dry ice into deyar UTC [3[ O\
First trap letter: L/ Second trap letter: ﬂ (1" is upstream of 2™%)

\ v 5) Ensure that MEDUSA valve control key is in place
m,‘.\’ v 6) Leak Checking: Turn boxes on, in this order
A/ § A _
170 ™ o i) 28V ii) V. Box___iii) P Box Mains___

( ® m%’(\ \ __7) Close PC1 (top switch ¥) and open PC2 (bott switch 1)

i _ O(;Q\\’" \@-t __8) Verify MEDUSA Key is in place, and that system isinpos 1

T R U ~9) Turn on pump breaker (push)

Qy\\ \\54(\ .
(_ VT A __10) Verify Pup = 0, Pdown—>~150, Pbypass—=>~150
e o ___11) Switch PC2 to closed and immediately turn off pump (pull breaker)
i \'L- \ _12) Wait 15 seconds and note Pu, Pd, Pb in table below

LR __13) After 1 minute, record values again.
[\Cf"v\ ' \\GB _ \'\ _14) After 5 minutes, record values again
\ v foqﬁ \?O\(}Y ‘ __15) If all values are fine (Pu<5 torr/min, Pd, Pb<2 torr/5 mins), skip to 17)
v’ T AR M

e .B\;\O __16) If values are not ok, turn PC1/PC2 to auto, run gas for 15
¢ g™ seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes
:;\(x,.f‘(‘j% system in bypass.)
T\v-& o AN ___17) Snoop fittings in between, and to, boxes, and fix/tighten as necessary
\ Q 1T \,\[L, ___18) Return switches to center. Ensure pump OFF. Mains, valve box ON.
¥ o
>\
, Q Leak Checking
/ Bypor | Time BC1 PC2 | Pup | Pdn | Pby | Flo | Comments
/ WD g Pos # (UTC) | stat stat w i
éc(y@’} D |z 0 |c-c o< | @118 1736 By.le. Ches Valore Svivan -
[ ‘5:;9(1) 2ol a \ 31 I
k Brp() 2212 HEEEREE R
) — —
“er [ove ~ o\ —~ (XS 40
) l :
\ By (R M C (¢ [0 [ [
ok A T o[ € [© T2 (4| Rb ra
(,\-wf‘ R <[ <73 M| V. [odx qoud
, e
{
. W\f‘i’i‘ .
) ((r
7 \f\\';%f\'\‘é%.bb. A
2 \/- Q\\- ) a - . ( .'u( A 2
L A i A\ v " ‘ -
\6 '-'AN\P \-\;‘Ll \’.:’\‘\ CI’\.\"\Q‘\'\(/\ k\j\{ i\\\w \\)\]\%{ - /:Q> \ C&(({‘;— (LW(‘LS t; ,(/;-\({/%;% .
R YR SN S
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_{ 19) After leak checking, and with system in bypass, pump OFF, open all flask
/ stopcocks 2 half turns Flasks opened by: E
V/20) Install Splinter Shields
, +/ 21) Set P upstream, P downstream, prepurge T, and min flush T
‘ \J\L‘A (Usua]lyf-ﬂf), 330, 30, 150, other presets reached by toggling plan code)
\,\\(W,L X Pupset [{0 Pdownset jg@ prepurge] 3 flushT (ST
(, y \Q; T Z22) Turn pump breaker on (push)
‘;/23) Verify pressures are controlling and flow is as expected
Pup _&T Pdownli(f) Pbypass ﬂf{ Flow "} (9
24y Snoop all trap connections (including 1/4” swage, QCs, and flanges),
7&“&1 a Kimwipe under fittings, and with rubber cover on DSM comp
(3 5) Turn pump breaker off (pull)
V" 26) Sync MEDUSA clock with clock on laptop
. MEDUSA time UTC 1X : <1 : 1O Laptop time UTC 5 ). 10
- V27) Remove rubber DSM computer shield; stow in beige in-reach tool bag.
8) Leave mains and valve power ON

I1. In flight
A. Take-off Time. ~ gt 2650
B. Immediately after take-off '
’ > )€ 7 'CO(:)U
71/1) Turn pump breaker on (push) e L’f = 3( . 19 o \CLO«V’
/" 2) Verify pressures/flows agree with previous values from IL.B. i
Pup ré(? Pdown EYEQI Pbypass 1675 Flow > [ Do A o
\£ ) >= 1-min later, start pre-purge and note flow voltages UTC 'lc(_: S : 0O
K/ga’ Pre-purge end time/Sample 1 Start Time ~ UTC E: > ©o
C/& [, C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate

sampling time, 4 seconds after desired altitude, and record values in chart below

(¥
I11. At the End of the Flight —

S~
;’I _‘/,,1) Turn Pumps breaker off (pull) UTC : ¥ " N
\ __g_/g) Turn Mains breaker off (pull) U 5 \ O}( L b[
\k_‘/") Turn valve box breaker off (pull) UTe : :
V' 4) Turn 28V breaker (on back of rack) off (pull) UTC : : (




IV.
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Post-flight 2 g;(z N b \fB
'1) Close all flask valves E Flasks closed by
3&% Remove upstream trap, and place downstream in its place.
Plug hole in dewar lid ‘ﬁ)u\ )
/) Empty beads from upstream tra;yéto wef bead container te—dry
5) Download flask sampling déta td lab - EDIT : Purlwp deemtingd 7y g2 11
e

___6) Unload flasks to Boxes #/ fo "Miaicom T deac gale Meas Yo
___7) (Before next flight) Follow\prccedu}es_mSectlon LA. for next flight & Ayt Ak kbl :

Vi Seb T ) A mintdim INTL
Port S S le End PALTF \1E 62 Not e A L P\’M e %m
NE A G G NN (Frw tay
o fl)r AO‘...'J L - +
7L |7 T132eo NE¥ 18| W— .- Sey oA
\s 2 T 0)SY] 2 NWRS makh S —858 | scvn.
{\JQ\J& 3 Dloo | U D DS LSX | &Xb ) _ ]| i eave A
Q \ s 2U23H AN NS @] Wt [ewmeed] L oyein |
3 ) 99 e 3 s [3%o et
6 WP [OTE~ 2¥0E L b st By o
7 11@; o F 18— 5o ,«;—qulut 7224 it i
5 bR e '* UOows
s 9 AGF [ UESR| [ox [MGsed [K’) I 0 X
10 iy - S¥ | 3¢] | © , l “MQ v
11 A Mo A= 3% || (rally [ /F AGTY | < 5 o
12 1Y no waiF[2— | TF { iy
13 SN (D00 TN [ 97X
Wy | He A, |ooA:36] (S| _
' 15 Qa2 v s ox [3X]
\_ |16 A8 log b {] S [3X0
N 17 [0.p=100:14:43 1 — ﬂ..___j,«gmtm ZITE)
/118 004 g B -ul 28 - [ 950 \
R (0-o [ol. 2=y TN LL\,\_‘QA =1 %30
1 20 ot B[ (35
. 036 ] G ¥
22 A [0V 3] & T :
23 o YRzl g Undivally, [T Ao
24 RS o8 | — Nups — ma el
25 U'),Q}O:LO_ s
26 oL 3531 10,5/
27 oLl q] K
28+ QLYY 1\ 7
29, oYy WXy | ~
30, adb [49. S| 307 s 2 RS gryu:is
Kg’l‘ b;%';f;ﬁ'-.} Y1—
32- O3 \ g 44— . | | )
( Closved 1 3-32 ~ 03015
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NCAR MEDUSA Checklist V.2009.01.08
FLIGHT: (505 LEG: fNL- SMo
DATE (YYMMDD): o1
I. Preflight
A. Day(s) before flight Date (YYMMDD) = _©90 | (S

V' 1) Prepare new trap w/ clean beads filled to 3" below edge and bring to plane
7,2) Move downstream trap to upst. location and install new downstream trap.

3) Load flasks and connect plumbing. Confirm synflex lines are correctly

installed. Odd positions: “TO FLASK” - diptube; even positions “FROM
FLASK - diptube). (TO FLASK is upper bank on both flask boxes.)

__4) Install flask box retaining pins. .

_v5) Record Flask Box Numbers: | (L IOZ

_v6) Record flask IDs below ~ (ex#-(  Dor#7L

__7) Record flask IDs into a TEXT file on laptop.

8) If necessary, download data from previous flight to laptop, and back up on
-pen drive (yymmdd_rf ##):
) If possible, start System Leak-Check Procedure

Flask ID Table (View from Front of Box)

13

12

(369 /380 | /36 |V /338
Y1290 " B | 33/ | 1374
C oz Y 33 | 328 | 1370
" ozer |1 368 |1 1329 | 1366
" Jors YoaH |7 o5t T 1059
“os2es |0 718z Y 1304 |7 fdéo
T 8o |1 1347 |7 so52 |1 /L[5
* 309 |1 JAYF " 332 |0 /62

<

e

4

- q 2 - = i I
s . PN "< S W Ve \
?° £ 9 hﬁ{/{‘”\ £ Chq bt’\;m,}j y

(’

5 W0
W"\Q"& (L)“"\ —( (0 <ec et“t"()ufje - WQ;\L')'\}
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B. 2-hours before take-off.: Leak-Checking and Preparation

< 1) Ensure that both flask retaining pins are secured in the upper position
X 2) Install trap(s) into dewar if necessary
v3) Install protective cover on exposed DSM computer

B _\/ﬁ) Load dry ice into dewar ) UTC & :32
G ET First trap letter: econd trap 1ette§; J(1*" is upstream of ™
_\/ 5) Ensure that MEDUSA valve control key is in place

___6) Leak Checking: Turn boxes on, in this order
1) 28V 1) V.Box___ iii) P Box Mains___
___7) Close PC1 (top switch {) and open PC2 (bott switch 1)
__8) Verify MEDUSA Key is in place, and that system isinpos 1
€N r~ _9) Turn on pump breaker (push)
Tﬁ \‘\F __10) Verify Pup = 0, Pdown—=>~150, Pbypass=>~150
\ M ___11) Switch PC2 to closed and immediately turn off pump (pull breaker)
\eﬂ\\* __12) Wait 15 seconds and note Pu, Pd, Pb in table below
~13) After 1 minute, record values again.
\( _14) After 5 minutes, record values again
5@6/ \@,5‘ __15) If all values are fine (Pu<S$ torr/min, Pd, Pb<2 torr/S mins), skip to 17)
' %d‘do ___16) If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes
system in bypass.) -
_17) Snoop fittings in between, and to, boxes, and fix/tighten as necessary
___18) Return switches to center. Ensure pump OFF. Mains, valve box ON.

Leak Checkin
Bypor | Time PCl1 PC2 |Pup |Pdn | Pby | Flo | Comments
Pos # (UTC) | stat stat w
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_“1/9) After leak checking, and with system in bypass, pug §FF, open all flask

U\ 4| p b A stopcocks 2 half turns Flasks opened by:
. W Ao _“ 20) Install Splinter Shields
-~ . 5 AF V21) Set P upstream, P downstream, prepurge T, and min flush T

634 VO o™ (Usually 150, 330, 30, 150, other presets reached by toggling plan code)
s L e o~ Pupset M Pdownset jf"_d prepurgeT 47 flushT &«
chﬁﬁl _/ 22) Turn pump breaker on (push)
é’f U""QS o~, _'723) Verify pressures are controlling and flow is as expected
g :

: Pup |40 Pdown Pbypass Flow~ 390
"~ s on &4) Snoop all trap connections (including 1/4” swage, QCs, and flanges), s
with a Kimwipe under fittings, and with rubber cover on DSM comp / R
e ~795) Turm pump breaker off (pull) ] b g €(

' \
( 6) Sync MEDUSA clock with clock on laptop
/
~— =2 MEDUSA time UTCZ}: |1 : Laptop time UTCLE . 1 .0 A
4 . S
N"@Vﬂi V'27) Remove rubber DSM computer shield; stow 1n beige in-reach tool bag. '
O

& 28) Leave mains and valve power ON

II. In flight
A. Take-off Time. r~ utclo :$6: XK
B. Immediately after take-off
;/1) Turn pump breaker on (push) UTC
v/ 2) Verify f)ressures/ﬂows agree with previous values from IL.B.
Pup 79 Pdown We Pbypass Flow
v/3) >= 1-min later, start pre-purge and note flow voltages UTC
X_4) Pre-purge end time/Sample 1 Start Time UTC

C. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 45 seconds after desired altitude, and record values in chart below

I11. At the End of the Flight

2 5 9 Turn Pumps breaker off (pull) ~ UTC 04): (o :
= 2) Turn Mains breaker off (pull) UIC . :
\ _/3) Turn valve box breaker off (pull) UTC
4 V" 4) Turn 28V breaker (on back of rack) off (pull) UTC




IV. Post-flight

7 __4) Empty beads from upstream {r,
5) Download flask sampling
__6) Unload flasks to Boxes #:/ | b
__7) (Before next flight) Follo

e

Page 4 of 4

A0S IS

P aiE
) Close all flask valves Flasks closed by: b X S

;) Remove upstream trap, and place dofvnstream in its place.
__3) Plug hole in dewar lid
into wet bead contame CZ/\dry

laptop

ocedures in Section [.A. for next flight

Purge Flow(V) Time (kft)

o . 155"
1 21:56:36 s Fow skble S WM /L) ﬁt?,z-n
2 200N %—%& ¢ w §o¢
3 W oCoh (S
4 e K| ok =l
5 Ly s\ NS 250, - L0
6 (SO | — M AP SO 52
I 22l
8 LS UM
9 -l [YSH
10 h2+ 20 \( 10 %
11 1334 | o>
12 M VST — )
13 §leo3 12 L\ Imh Jedlo B :
14 NNVl ] v A 0%
15 ol ipt % | 217 }/t\Zf\AVAE‘ b —P‘ (FOwN iR
16 J‘ oM W3- |/ - ey
17 5o A -
I8 CEVE, X e
19 0l 55| s> PNAS o1 e3seSY- SH A
20 OL.pLo\| ¢ i,
21 Lt AR
22 g);% SU T W™
23 1- K101
24 SRS %
25 b lrog] 1= NS -~ ezt U
26 oLy} {02
27 gb 53 (é& 7
28 0L %dS [ S
29 41 Y[ 14— , v
30 A4 36 Jrsb  ® SJfito
31 0300w |4 | .
32 05 \amiz( 43 - MNS @3 = 075130



Y
—

B EA\AN

Page 1 of 4

NCAR MEDUSA Checklist V. 2009.01.15
. P »
FLIGHT: N:‘% LEG: W0 A patE (YYMMDD): Oq, 0\ \%

1. Preflight -
A. Day(s) before flight Date (YYMMDD) = A+

- Goa,
X 1) Prepare new trap w/ clean beads filled to 3” below edge and bring to plane M Cﬁf\ :i u/c‘\
/ ao{*f a0/ 2) Move downstream trap to upst. location and install new downstream trap e Nk
b M et s

_\é 3) Load flasks and connect plumbing. Confirm lines ar rectly installed

" 4) Install flask box retaining pins % ~

V5) Record Flask Box Numbers: Box #1{_{O1 Box # 1O — | bwlen w "h!()(“_m
v 6) Record flask IDs below — —— bleen > 138, LT

7) Record flask IDs into a TEXT file on laptop % boe

8) If necessary, download data from previous flight to laptop and pen drive >4% r,\d A

) v OB Hc
X’QD Initiate system }eak-check procedure _ UTC 2 \ Fh ' "‘\(/l

~o Q.JW b ét‘l' \Lf"“’\-a (J‘J@H E}\,A
Flask ID Table (View from Front of Box)

13 ’ng 12 [363 5 ’36\1 4 |3(>S
14 Igg% 11 !BSC\ 6{56@ 3 136{

“as% TSy [T L P oyasy
36y 73S P I3Y T aS 3
17 ,OL"{? 24 ![8(,( 25 [2’30’ 32
18 [.OSD 23 390 26 (ggc\ 31 IEOO
19 l}‘g} 22 3386 27 (%gS 30 \%8\5
20 /gg‘s 21 ”ql 28 (}—7_() 29 {Lgh\_/l

B. 2-hours before take-off.: Leak-checking and Preparation

6)]7(— : 0 refaining pins are el 9611101
=g = ___gunstall_n.e.w_tl.ap-m{-o-d AstredII-pOSITION, VeI y opsaeam-a] ﬂ;_-_i or
v from previous downstream(_Upstream trap & Downstream trap _iJ
_\/3) Install protective cover on exposet-RSM computer - E)
v/ 4) Load dry ice into dewar - Lmiched sull@ yte - Y
Nt _\§5) Remove rubber DSM COIM g -
=)l 6) Ensure that MEDUSA valve control key ism place - O wvAle
Ch¥ > %) Complete bypass / system leak check Emm A broealen Yot l I’H‘%
: Complete overnight leak check procedure UTC zi : ?_0 &.0 h
V9) With-system in bypass, pump OFF, open al] flask stopcocks 2 half turns ' Lt
S < lasks opened by: !;)ﬁ ; CJP Lo =
’@LI@/\ o\@\( “dlf Vo dv A
wol [ ‘/ék\req -A}-“}e.s.‘\‘
A T \1~v ut/w—s) ’
O o

L)



A

D o
DD

o

10) Install Splinter Shie
pstream, P downstream, prepurge T, and min flush T

(Usually 140, 400, 30, 150, other presets reached by togglmg plan code)
repurgeT _3_‘9 flushT IS©O

Pupset |2

/ 12) Verify that Vsta

/ blinking on scre
13) Set controllers to au

Il In flight

A. Immediately after take-off

Pup

14) Turn valve box off, turn pumps on
15) Verif y ressures ar controllmg an
Pdown

6) Turn pump breaker off
17) Sync MEDUSA clock,zlth clock on laptop
MEDUSA time UTC

“Clear All” and pump box powel off then on

ca‘-vpﬁ\"'v

downset

0 ‘;s as expecte
Pbypas

all reading correctly and no

Page 2 of 4

/>~ Take-off TimeUTCZ{ ;?1:_53

eV ! AN

cont bl @ VAC
F_—’ZHW v

0 J§ Laptop time UTC _[ E

d 1) Turn pump breaker on
2) Verify pressules/ﬂows ree with previous values’ﬁcﬁ 11.B. l lf’\
Pup | Xl Pdown 3 ﬁa'% Pbyﬁg Flofy 2090 DJAT o ’\5
V. Na—
7,3) Turn valve box on
v 4) Verify that Vst§t2, COg, and H,O are Sall reading correctly and no gﬂm s
... blinking on scréen —> |ef cpo+ 'h,b 3
W,Q,CL \e \g)Start pre-purge UTC7-’ Sc] —+ o 2‘-“ 1
St B. Once pre-purge is finished, samples are ready to be taken. Wait until apprOpnate
sampling time, 17 seconds after desired altitude, and record values in chart below
__ 1) After sampling flask 16, close flasks 1-16. s
" 2) After sampling flask 32, close flasks 17-32, Ape M\
o el (16 -—~
Pos | Flow (V) | End Time X%F Profile # | Notes ﬁs \
1 22" 10:\¥ Mo NW 2w W\
y 2 [983 (@4 } 'UL S
([ 3 .94 [ty (o \.; 1 NwWeN L1 F 3o £ W&x
8 4 s S ( N
\Nb\" 5 aNG vl v\ — | | me . v{ e\’T
6 WY YPSH W}y — 1Y only (/{ -m oh\t«,‘olt FLOWJ
17 WS th|l A\ | 2 ( ol b _
AN g WHH 5> , d O j.f
R\ 9 - w4 A% | 2 e/ e ? “
N 10 Y A LS00 S 2
0 [ 2 F | 300% | — | = | NWRT 25060 LJHM
12 5%l 18— | 5 @ et
13 B [PHESTRY BT I G . abwmd 16
14 RIS MRS (S
15 UL 45> | o
16 of‘fj'L 2.3M8:D| S =
m (,-L‘D — \ L lc;
¢ b B

% 6
(=
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Pos Flow(V) | End Time | GGALTF | Profile # | Notes
17 [ g2 [B®n] [— [ 3 [NWHEDS “THHLAT
19 30 ]ﬁt"ﬁs 205 “
20 o0 LSk [ >
21 00 b1 96% | Y ,
22 00! D% | 3.5 , pzed S
23 om;g’?_gg” \— ¢ PSS N Y
24 ' L je—1| -5 MRS Of (6L
5 | gz JOTHYS] 57 | =
26 | Mol B 107 | < Rz M) 2 Mo \f\,,
27 l WS ST < mAZve S
28 D ILK ~ 28T 5
29 LXK~/ | S j
30 o B & 1 . 907690
31 [1&5 [Isiwo] Y3-] S ‘ '
— 32|
(/ﬁi j III. At the end (%‘tg'samp!mo
\/1) Turn valve box breaker off (pull) UT(Z@} Q@Z{ ; Eﬂ_’

_v/4) Turn Pumps breaker off (pull)
— ) Turn Mains breaker off (pull)
% / 3) Turn 28V breaker (on back of rack) off (pull)

-,P st-flight

it
( __¥.1) Remove upstream trap, and place downstream in its place.

) Plug hole in dewar lid
) Empty beads from upstream trap into wet bead container to dry

ownload flask sampling dgta to apto
GW’ Q)D Mg

d Unload flasks. Box #I:

/-_
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T

" MEDUSA leak check procedures f
NU&)’ t‘f'L to j
- Crsure oy
(i C> Clgsed. BdpBigen, Pomp O on - lld fior 1 - L,ii}
1p Close n Open, Pump ypass - pull down ypdSS ine for 1 minute H‘U
@l )\ o el e \\. \(
Ru1 20

Ovemlght flask downstream connectors/tubes: e\t \'L

sekond plepurge to pull all flask d.s. tubes to low P (requires clearing all and 5w-l., \
\?- N L/L"A R 4 a \' %OV\L\[ -
- ;}H&nd-}rnk%mg—Be«Heﬂpmn‘r NS A
3 o W Y
S5 7/V11ve box_off q)/bc S‘kf bti’ "4' JEaras
L 8) Close Pdn, turn pumps of pump box off

g X 9) Wait so of time (5 minutes too low, overnight good)@-’ﬂ' ‘H’/&'Lf‘\j {’“’CJM We wend
g 10) Turryvalve box on\pump box
AN "'“:5‘; 11 Txﬁm

= Run 20-second prepurge to check all flask d.s. tube Ps (1equnes clearing all and- ‘i"“{\.
; t) g
13) Record times for AEROS matching: Start — %0‘1 Finish 7/0 =
14) When-done: 4 i

ﬂaﬁss-&nt_!-tmﬂ-vmc-box—oﬁl
Sflem Bypass Leak Checking:

1) Ensure in bypass ‘J, o D ;\;J“’_/ l~
‘/2) Close PC1 (top switch |) and open PC2 (bott switch T) > + ¥ ,(}?
ﬁ@lﬁ/}‘ \/3) Verify MEDUSA Key is in place, and that system is in pos 174

V/4) Turn on pump breaker (push)

‘/25) Verify Pup 2 0, Pdown—=>~ 160 Pbypass—>~ IED ﬂe.f“ | WA
V¥ 6) Switch PC2 to closed and turn off pump
V7) Wait 15 seconds and note Pu, Pd, Pb in table below L _
_V/8) After 1 minute, record values again. 4 g
Ve 9) After 5 minutes, record La,Lu.es_ilf gain __— (97 L7 b A)‘\W\Q mtk\m \’ sz\/}(
7 10) If all values are fine{(Pu<5 tort/min, Pd, Pb<2 torr/S mins), skip to 13) N
X 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15
seconds, close PC2 for 1 second, and then shut off pump. (Pressurizes
system in bypass.)

{f/ﬁjj* é,l 2) Snoop}ﬁttings in between, and to, boxes, and fix/tighten as necessary and wﬂ

Y 13) Return ¥itches to center.

el

Time (UTC) |P

up Pdn Pbypass | Comments
[A42 20 | 3 6T [ [yo
e [ 4 il | 130
14330 | g [ Yo — amly on
Aadle
/{{w\%

C)\/W\{)§ R \ ;\}| YR ['\W‘Wif;@‘ h‘r\"‘“‘?’LX Ukﬁfxﬂ/&r\g

G QHMUJ},(Y -5 r\eyr-»é/,l .\.b J‘“"of



Ng‘ GL‘JQ-Z e'j L\Q—\J\"‘« i’\.‘; S K ( W 'i)O.?) 1 Ho~i CQ\-A T (a k }v‘(‘._' Do < hioaids)

+ tal SLMC\Q ok MNAaro n MQO f"‘“"\? ‘ﬁ"‘-% }‘c‘;h YW\l A o¥ Ma\f'(.L7 %
celeulele AT oe o~ {\—\u\d\ ‘ Page 1 of 4
NCAR MEDUSA Checklist V. 2009.01.20
FLIGHT: 2 Fc} LEG: N -0 ZHDATE (YYMMDD): 2005 01 2 |
I. Preflight
A. 13?( s) before flight Date (YYMMDD) = 2909 012 o
V/1) Prepare new trap w/ clean beads filled to 3.5 below edge and bring to plane
V 2) Move downstream trap to upstream location and install new downstream
\/ trap, (using ¥%” spacer on tropical flights) Up trap _2_ Down trap B
exuY oo M 3) Load flasks and connect plumbing. Confirm lines are correctly installed
y ) __4) Install flask box retaining pins . . 1 g
LR ey J/S’iiecord Flask Box Numbers: Box #1 }2’ Box #2 _ %
ch EU. f Record flask IDs below
o0 /g)/Record flask IDs into a TEXT file on laptop
_~~8) If necessary, download data from previous flight to laptop and pen drive
__9) Complete overnight leak check procedure #1 urc 1 oC ¢
C T ke
Flask ID Table (View from Front of Box) (_L\Q
13 _ 12 5/ ) |4 _
i0%5 N4s K‘z_éj/ 233
14 11 ‘ - 6 . 3 :
23 Ns| loS2 k&
15 10 _ 7 , 2
130 EE 1340 | o1
16 9 = 8 i |
1196 o5 | V66 1336
17 24 . 25 - 32
24 s VL¥T 122§
18 - 23 ) 26 31 -
TS oo w2 1705
19 22 . 27 ? 30
LE 7 JoRle! v 2 N6
21 ; ° 28 29
06 S5 13073 1217
B. 2-hours before take-off.: Leak-checking and Preparation
\_/1 stall protective cover on exposed DSM computer
) Load dry ice into dewar (1.0” down on tropical flights) UTC 19: 00 > 9 6%
73) Remove rubber DSM computer shield _ \
) Y 4)Ensure that MEDUSA valve control key is in place N 342 —g‘r
@E | ~”5) Main breaker on — i Gl (7‘*5‘ b~ HS% ) 5
, Complete bypass / system leak check A
cWwdA O 7\ M7) Complete overnight leak check procedure #2 UTCLO : ll
/%7 - 6)05 = ) “Clear All” and pump box power off then on ‘, de W} j J
. 9 Set controllers to autdn FO\T . Qr\suu[e Ma valved et 1 0
. 1
Nt B . ?"a"\’ Ts rcc.Qiﬂx L3 v hiw mahve 1O ca ey.juc#eg. ~ 360

e IR Nosed CQ.,W\A& MG cQoa/ ‘é—o‘_qutLa
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MO) Ensure bypass on and pump off, open all flask stopcocks 2 half turns

] Flasks opened by: e A T
}DSZ/% > \\> \C‘)Cq — Ne @ ‘?"UQ coec e e
ot lnier shickie-dongglaEapiciligh << NS,
2 +~"12) Confirm P upstream, P downstream prepurge T, and min flush T

Pupset Pdownset <+Q O prepurgeT S~  flushT _’ 5 10
\_A ) Verify that Vstat2 is reading correctly and no values blinking on screen
%) Turn valve box off, turn pumps on
15) Verify pressures are controlling and flow is as expected
Pup ) §9 Pdown 400 Pbypass 240 -Flow _z9¢0 -
% 16) Turn pump breaker off O %1490 o e L 7
-—N7) Sync MEDUSA clock with clock on laptop RN 1ol /(d
MEDUSA time UTC24_: 2%: ©% Laptop time UTC 24 : 23 : ©© v
wara 4 sul Yo . S e s e e gk
Il In flight tool Nain B, Lok ony B ceo s aven
A. Immediately after take-off Take-off Time UTC _Z1 : Q : 20 e \)
)/Tum pump breaker on
) Verify pressures/flows agree with previous values from IL.B.
Pup &Q Pdown40C0 PbypassHON Flow 21 - A2
~/ 3)/Turn valve box on
3 4) Verify that Vstat2, CO,, and H»O are all reading correctly and no values
blinking on screen, if possible let CO, and H,O stabilize
__5) Start pre-purge urc2l - 1% =30 ME D
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate

sampling time, 17 seconds after desired altitude, and recond values in chart below
(ot Connhag /\ viev LewdicD

Pos | Flow (V) | End Time | GGALTF | Profile # )| Notes O\
1 4.9% ‘far-ib.‘?-;. b o I = TaMingy enbve el ed AL YO e e :;24

2 |q 8% 13938 2.% 2 T sveald we sBoial oD Hay (0w@d 'S
3 199% 232426 2\ z v Y
4 : AEALITIE 7. s pr VT )
5 g 13:320q (O 2 f"?"u\e\‘; ¥
6 [4.a% S| a7z | T [UAE e

7 [4.9% hzis sd kacet| 2 D BB ] i

8 HAEC 15-<9:%9 2% ES - i

9 2 9% boob 3| 2 2

10 '- z6 g SV s 2 v ATE

11 iy oo 13 99 e <

12 (984 bo el S 3 CovallA_ in cloubi

13 o 020 F90bt| > e

14 [9.9% jgoYyl%0]| 2% | 4

15 [o a% PoygsZS| 2c.6 | < LATE

16 |nasx |eosteal \S “ -
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Pos Flow(V) | End Time | GGALTF | Profile # | Notes
17 | 218 |eoss2%| VO 4
- 18 ‘3]%’ . S¥X SO S t Wil oot W F lovdd (shdl cpeoe Qr\s.ea'(D
cescl) 119 |G BEli.02 30| Keolt|
o en e T [20 19 8511 35] wool] S [Cuogeny w kel \eonged™
e 21 |9%s [tuv-od =S = il
2 1955 [148:29] 1O S
23 |95 |eSTo2] \S S
24 |9 88 |U'S6:30 2.2 S ek
25 |9 <3 [zoldg 2X S |
\ (26 [T® 27010 B350 | S/0] ccavecey o10%
e |27 |a K [2:.1¥0g] o e
3 |28 [ [2 3sag 20 ©
2 [0 9% |oaaA| 3| €,
43 30 [@ % zssd)| d1 | Glinfeac to 107
Qs 31 [ 9 2 S| AT | scofda 4 e gory 10 clod Lt W
4,;.;-““ g gk 35 30521 11 N e Afacfe e seph ““a}
1 20 «/2) After sampling flask 32, close flasks 17-32. urc 0= OF
L II1. At the end of the sampling
T ‘n/valve box breaker off” UTCU_:_?: _j_‘-}{/

rn Pumps breaker off
Download flask sampling data to laptop
~” 4) Transfer *.tab file and *.txt file to pen drive
urn Mains breaker off
6) Turn 28V breaker off

\\ié

IV. Post-flight
~~1) Remove upstream trap, and place downstream in its place. 30*\/\ e oy Q&

_\})fPlug hole in dewar lid
_¥"3) Empty beads from upstream trap into wet bead container to dry

after flight (’Q
/) Unload flasks. Box #1: | ll Box #2 y (,éQ—
A

fZ’ @
Z J i
" L1
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t;

& (_l 1VIEDUSA leak check procedures
(h cL

Overmght Leak Check Procedure #1:
“1) Valve box on
2) Ensure that Valcos #1 and #2 to position 1, Valco #3 to an odd position, and Bypass on
3) Valve box off
,,_r 4) Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute

_’f@ﬁ- 57 PdmEtrl-Closed—
6) Valve boxon =2 *»"*
7) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
8) Rur],Z‘O—/s?acond prepurge to evacuate all flask downstream tubes (watch on AEROS)
9) Step Up to 17, then GoTo 1 to put Valcos #1 and #2 to 1, and Valco #3 to an odd

\0 ~s€ <

7) Valve box off
8) Close Pdn, turn pumps off, main breaker off, 28 V breaker off
D Cr N R
OvermghtL ak Check f’rocedure 2: ) cuy
6_()3}\- 1) Pumps ¢#: then valve box on — MEWR 2
: 2) “Clear All”
- 3) Ensure AEROS is running
AR . 4) Run 20-second prepurge to check all flask downstream tube Ps i
e ¥ pR” ¢ 5)Record times for AEROS matching: Start 20 - ) € 6 Finish &' 3 / 9
o 20 i *—J

ss / System Leak Check Procedure (
o nsure bypass on (
_‘/z) Close PC1 (top switch |) and open PC2 (bott switch 1)

_\73%Valve box off
) Turn on pump breaker and let run for 1 minute

v 5) Verify Pup - 0, Pdown—>~170, Pbypass—>~170 §,%
_/ 6) Switch PC2 to closed and turn off pump —

/" 7) Wait 15 seconds and note Pu, Pd, Pb in table below
~8) After I minute, record values again.
X 9)After 5 minutes, record values again
10) If Pdown and Pbypass <2 torr/5 mins, skipto13
1) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass
2) Snoop fittings in between, and to, boxes, and fix/tighten as necessary

AT x __13) Return-switehes to_center

Time (UTC) | Pup Pdn Pbypass | Comments

200306 | 16 S 165
2010:06| S | )66/5] 1690 el good) _ Ater Y nqinls
2o 1ok | 6 66 L0
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NCAR MEDUSA Checklist V. 2009.01.21
o P
rLiGaT: (0¥ 1rG: WK bate (vyMmDD): o011
I. Preflight
A. Days) before flight Date (YYMMDD) = Q%0 (L4

/) Prepare new traps w/ clean beads filled to 3" below edge and bring to plane -
~/2) Install new downstream trap Down éf/?
3 cL—-

Load flasks and connect plumbing. Confirm lines are correctly instal
4) Install flask box retaining pins, , complete rack book
- 5 Record Flask Box Numbers: Box #1 1— Box #2 lb
7? Record flask IDs below '
~7) Record flask IDs into a text file on laptop (YYMMDD_RF##_Flasks.txt)
X ® If necessary, download data from previous flight to laptop and pen drive

f (%! ~/9). Complete flask leak check procedure #1 UTCZ) :

¢ .‘{L}“’V’ ¢i€7 ~~10) Wait as long as possible, 1-hour preferred, then complete flask leak check
LoV e procedure #2 UTCEL: 4L

%M;:U@udé “X_11) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
,.\,ﬁ)(} X 12)Record Ps: Pup__ Pdown___ Pbypass then all power off

ef);h@ §m A[I s\l 4(,b\Q_ 'JD 5
Flask ID Table (View from Front of Box)

LT LS A0 nssTT (238 (o6
“ 019 Mz “ 1144 T\
S PN TR * |o0%
16 JPIB ML - (134 RV

i \0913 "o 1164 s

B o ® 230 * 33 Xy
® 10\ * 0%+ RETEY e
Pasd M wE | T ess 1 oz

B. 2-hours before take-off.: Dry ice and Sampler Set-up
~" 1) Install protective cover on exposed DSM computer

—" 2) Load dry ice into dewar 1.0” from lid UTC i 160
~ 4) Ensure that MEDUSA valve control key is in place
f QL 1& t/ﬁ) 28 V breaker on, Valve box on, Main breaker on
€4 ?(’S = >\6)/Record P/A:Pup___/____ Pdown__/___ Pbypass__/____
b‘ A J) Sync MEDUSA clock with clock on laptop
o MEDUSA time UTC1_: 43 : 60 Laptop time UTC j4 : 45%: ©|

Qui“"\‘ N‘f 1
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I
{&)’ﬁnsure Box #1 = 1, Box #2 = 1, 6-way = odd, bypass on, pumps off

ZE?) .Open all flask stopcocks 2 half turns Flasks,opened by: _) ») Y Lea - S8
,AO) Re-install splinter shields ; (0 ;
{Tl) Confirm P upstream, P dmeurge T, and min flush T settings
Pupset 110 Pdownset prepurgeTS0  flushT 2 S ©
_712) Verify that Vstat2 is reading correctly and no values blinking on screen
C. 30 minutes before take-off.: Upstream trap and Leak-checking
i -Slowly install new upstream trap with 1/4" spacer Up trap Q/L
_/) Remove rubber DSM computer shield
+” 3)-Complete bypass / system leak check
%) Ensure valve box off, both controllers to auto, turn pumps on
~ 5) Verify pressures are controlling and flow is as expected
- ~'Pup 140 Pdown S '© Pbypass 7X> Flow § (0O
o o _/6) Pump breaker off
fc o _— —
of ¥ on g;"ll. In flight OPEN To AMB ?udl\o - 3-_59 _9_____—:}[ 15 >
(.5 Q \0@0 ) A. hyediately after take-off Take-off Time UTC 2 _:0% : oo
R K< 1) Turn pump breaker on “2_\ -\ S
B __2) Verify pressures/flows agree with previous values from IL.C. _ /
@(‘6 Pup ¢40 Pdown >'© Pbypass}E{_S FIOWQS'O D o Wik \lowoed

_/3) Turn valve box on ;&I’h‘/’( S S, e . F1TH- 58 Nowvoer i L
\__/ 4) Verify that Vstat2, CO,, and H;O are all reéding correctly and no values o Y2 }
- blinking on screen. If sampling schedule allows, let CO; and H,O stabilize @ ; G4
_-/5) Start pre-purge Urctl :2%: 3% # 11
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 17 seconds after desired altitude, and record values in chart below

Pos | Flow (V) | End Time | GGALTF | Profile # | Notes

1 S5 9% |37 Loop | 1

7 r 2112301 § ;.

3 , L] 16 i

4 , 71 %o 6 1. Lot -~ ARISS [(u X oA anl

5 [iclet |7l ey 2| 7

6 : 2 1w 2% 1

% 100 [28:413% | 32

8 224554 &.F = Late —ves  cacthsl t’?—n.t\d/f
9 %487 (O 3 -

10 2% %% iS = |, .

I Sy a3 AE T BARE corte wo e CENVENON g
12 000136 Z - b

13 coHl S| 25 | 4

14 b-st 531 2| G

15 0SS Y 1S

16 |94 os5¥Sd o | %

__ 1) After sampling flask 16, close flasks 1-16 UTC A _O_?—
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o S
Pos Flow(V) | End Time | GGALTF | Profile # | Notes
17 | A.6% ] wbco| | B (oD Sl
18 | 4. 5 ot \QDeo| 28 T+ _ //
19 9% @z%@ F T3 [ UAE e 2 [—cHATY/ /
20 _|[q xz=o7 s [ F | AR S
2" —12T oLt 3.5 + el yO W wd wen o ey \ode
Oc 50022 (99 2 w| ) ¥F Jevsy ool - W20 D ot
23 |2 ¥% loz40:5d 1S D asent o YolLyr AcAn
24 | 1. | o1t 2| <
68T Y 25 uh-8 K
e 2% |Twe [Z59 23| 3%
fs_‘ra(&‘ 2] ‘_7((; 2 5‘7'3‘(? “HU G{ Poce imds f-\,L\J‘QC‘Jf{
28 |1 7 THLEMS 3 S
28 M5 355 | 2! A
30 |1.45 [396:3¢ 2 a
31 Mot o] 1O |
32 o4 o'
__2) After sampling flask 32, close flasks 17-32 urc___

N WO TRATS Yrweo ) <ot -3 x} |

III. At the end of the sampling

‘ ;/1‘)/ Turn valve box breaker off UTC
T}}l’ﬁrn Pumps breaker off
~73) Download flask sampling data to laptop
LJ) Transfer *.tab file and *.txt file to pen drive
~/5 Turn Mains breaker off

~%) Turn 28V breaker off

IV. Post-flight

—1) Remove traps

_’_}ffﬁug holes in dewar lid

__/%E)--rﬁpty beads from upstream trap into ‘wet’ bead container to dry
)

Empty beads from downstream trap into ‘used’ bead container to dry

i

V. Day after flight
__ 1) Unload flasks. Box #1: Box #2

TS wWhA>S I CoUuSTOATINC —

!/,\N D S EETY  MA Y SA™M v LES
Yel of OH\UCTVAULACTON
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:
;\?A’) 28 V breaker on, Valve box on, Pump box on
‘_\}) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on
_V3) Valve box off
% Pup Cul Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute
5yValve box on
_0) If necessary, “Clear All” (after being sure data from last flight secure on laptop)
% Adjust prepurge time to 20 seconds
V un 20-second prepurge to evacuate all flask downstream tubes (watch on AEROS)
) Save PNG of AEROS Ps and Stats to laptop (YYMMDDRF##L\_&(:jikcheckl .png)
' ) Valve box off ( s aved e -
\_)1‘?) Close Pdn, turn pumps off (will leave in position 32) - LZAD*CMU‘
Letd (n 'Pr‘b} L e
F\l}sk Leak Check Procedure #2:
' 1) Pump box off, Valve box on, Pump box on (will send to position 1)
“Clear All”
Ensure AEROS is running
~/ 4) Adjust prepurge time to 20 seconds L
) Run 20-second prepurge to check all flask downstream tube Ps00 ?5u'<9 b~
~ 6) Record times for AEROS matching: Start 225 Finish 27" 42
= 77) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RFi##_Leakcheck2.png)
~’8) Address any apparent leaks

kK

%1,186 193

LY

AS

Bypass / System Leak Check Procedure

~_1) Ensure bypass on

" 2) Close PC1 and open PC2

_/3) Turn valve box off

_/7_4) Turn on pump breaker and let run for 1 minute

75) Verify Pup = 0, Pdown—> ~170, Pbypass—> ~170

_” 6) Switch PC2 to closed and turn off pump

_/7) Wait 15 seconds and note Pu, Pd, Pb in table below

58) After 1 minute, record values again.

_f’g) After 5 minutes, record values again

-/%‘_1/0) If Pdown and Pbypass <2 torr/5 mins, skip to 13

~~11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap

fittings, and fittings between and to boxes, and,fix/tighten as necessary
3) Return PC1 and PC2 to auto pte i [ Joe \/j
13) Pwme  NALS [ 359 (31 | F %S |

Time (UTC) |Pup | Pdn | Pbypass | Comments

u
9496 112 1353 Den_od e
z

15T U4 3 G ST NS N ST N R




Page 1 of 4

V. 2009.01.21
2009 01 2L

NCAR MEDUSA Checklist

il
FLIGHT: R PO? LEG: [AdT - DATE (YYMMDD):

EM’TE\'?_ \G(er D

) before flight Date (YYMMDD) = Lo\ Z - (&Z
Prepare new traps w/ clean beads filled to 3" below edge and bring to plane

_\Z; Install new downstream trap Down trap _C__[C..
. 4)

1. Preflight
A. Da

P e
m:,w\ P

qu:“'b

Load flasks and connect p]umbmg Conflrm lines are correctly installed
Install flask box retaining pins, , con;plete ck book
5) Record Flask Box Numbers: Box #1 KX‘Box #2
%Record flask IDs below \
7) Record flask IDs into a text file on lap YMMDD_RF##_Flasks.txt)
X 8) If necessary, download data from previous flight to laptop and pen drive
_~/9) Complete flask leak check procedure #1 UTC o\ : OF
0) Wait as long as possible, 1-hour preferred, then complete flask leak check
procedure #2 UTC®4: SO
X11) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed Mo MA NI T

7512) Record Ps:  Pup

Pdown

Pbypass ____

then all power off

Flask ID Table (View from Front of Box)

PAZAA YO
P-ueaul e

MEDUSA time UTC ¢4 :

L . 2T Laptop time UTC o : 22

. T,

13 12 5 4
1296 1296 39+ - 1391
14 11 6 3
55 139% 16K ey
15 10 7 2
o 1209 1060 Yol X
16 8 1
G| (399 <~ (|18F coel
17 * 24 _ 25 , 32
I\ gy 1] 64 __..laojr ol
18 23 31
56 \eo4) )1461 1% 3
19 22 /7 30
N5 F 129¢ iOL\{ 11k
20 21 _ 28 ] 29 _
lodo (125 287 L1221
B.\%hours before take-off.: Dry ice and Sampler Set-up
_/, Install protective cover on exposed DSM computer
7/2) Load dry ice into dewar 1.0” from lid UTC oC. E"_S
g_/)'Ensure that MEDUSA valve control key is in place L
/5) 28 V breaker on, Valve box on, Main breaker on m PN e
A6)Record P/A:Pup____/____ Pdown____/__ Pbypass __ /__ \7A‘5 0° ]
+77) Sync MEDUSA clock with clock on laptop {7 - g

cHeck
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)é) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, bypass on, pumps off

‘__/9) )pen all flask stopcocks 2 half turns Flasks opened by: _ () 52 \_5

%Re-install splinter shields

~11) Confirm P upstream, P downstream, prepurge T, and min flush T settings

/ Pupset \40 Pdownset o0 prepurgeT 2©  flushT 1 SO

< 12) Verify that Vstat2 is reading correctly and no values blinking on screen
C. 30 minutes before take-off.: Upstream trap and Leak-checking

~/ 1xSlowly install new upstream trap with 1/4" spacer Uptrap ___

725 Remove rubber DSM computer shield

7/3) Complete bypass / system leak check

N 4) Ensure valve box off, both controllers to auto, turn pumps on

X5) Verify pressures are controllmg and flow is as expected d oV — ? > sk
Pup 1O Pdown 530 Pbypass _1 §8Flow €< e 5‘, che 0¥
/" 6) Pump breaker off
yes S-
. H auﬁ -‘é:u B~ v
II. In flight s-zf' 2 52D
A. Immediately after take-off Take-off Time UTC _ 9L ?/2-—

_«~1) Turn pump breaker on
_}Q) Verify pressures/flows; agree with previous values from IL.C.
Pup ++0 Pdown 460 Pbypass Ne{ Flow 2 2ogiy
;{3) Turn valve box on
4 Verify that Vstat2, CO,, and H,O are all reading correctly and no*values
_blinking on screen. If sampling schedule allows, let CO, and HgO stabilize

57 Start pre-purge UTC &4 :63 S_E ”-‘-’-9
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropriate O { T
sampling time, 17 seconds after desired altitude, and record values in chart below
cs}yad -k:‘_(;
Pos | Flow (V) | End Time | GGALTF | Profile # | Notes @k ¥ i .
1L g9 |40 ut| 2% T s iado Ak ez of
2 %S t-ge ot| 24 - \sny shread g @ Yzepan sV (Q_OQ
3 29-1 ¢ 563 4| 1S 1 enc
4 4 45304 10 - P o
5 [ [ses| 5 | = Zad e
6 19 S:05H0|  \ =
7 |a.a [Breot] 7Y% 2
8 o 4 4] 2\ 2 < 3%3:4F
9 [«.9 [355 00| 15 | 5
10 (9.9 [s9333] 10 |
11 QA |5 H4¥5%5 < 15
2 [a.a [543 | =
13 [4%5 [657] 2% | &
14 |g5v5 613 12| 2\ Y [eovys svgnmtly (of°
15 [q9.95 |ez26 4% (S 1 =
16 |of x$ |6-3e08 io 1
/1) After sampling flask 16, close flasks 1-16 vre & . 39 ("'OQQ" .
pling flas , close ™ Hi,_gr)

// \/%/%/*f\ﬂ
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Pos Flow(V) | End Time | GGALTF | Profile # | Notes

17 9.5 [¢3359 4 T sl Suty
18 188 |L sque 2K S 9 €&
19 |[98S 306 S| 20\ 5 9.%¢<
20 |[7183 | F03S 1S =3 4.g<
21 |4%S | H3uyd | 1o 5

22 |48 | F 3| S >

23 | 9xs | 72055 \ S

24 9% [z.0391 < s

25 |ax F 26°51\ VO =

26 |a% | Feas? S | S

27 | 9.8 13349 v | S

28 [ 4.8 By09] & S

29 |1g.¥ [31%2Z| 35 S

30 | DY [FH835 | «T =

31 | 4% [ ysuy o | 5

32 |ag 858D +o | S

ute 5%

g’l) After sampling flask 32, close flasks 17-32

ITI. At the end of the sampling

\‘/lfum valve box breaker off” UTCi : éﬁ

_—7) Purn Pumps breaker off
“Download flask sampling data to laptop
_Y“4) Transfer *.tab file and *.txt file to pen drive

_S)yTurn Mains breaker off
_~6) Turn 28V breaker off

IV. Post-flight

i

‘_/) Remove traps

Plug holes in dewar lid
7 3) Empty beads from upstream trap into ‘wet’ bead container to dry
—4) Empty beads from downstream trap into ‘used’ bead container to dry

V. Day after flight
__ 1) Unload flasks. Box #1: Box #2
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:

\_/ 28 V breaker on, Valve box on, Pump box on

_~2) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on

_Lé Valve box off

_"} Pup Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute

T/S\.Valve box on
G necessary, “Clear All” (after being sure data from last flight secure on laptop)

t/g/Adjust prepurge time to 20 seconds O Sty é
) Run 20-second prepurge to evacuate all flask downstream tubes (watch on AEROS)

ave PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheckl1.png)
AN Valve box off .

_ M) Close Pdn, turn pumps off (will leave in position 32)

Shs

F:li‘%eak Check Procedure #2:
'_/)zPump box off, Valve box on, Pump box on (will send to position 1)
2)“Clear All”
_.A3) Ensure AEROS is running
Adjust prepurge time to 20 seconds
) Run 20-second prepurge to check all flask downstream tube Ps00
Record times for AEROS matching: Starte¥34" L OFinish © 1" ST
7) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheck2.png)
8

X 8) Address any apparent leaks  (m0ye QoM <epn cevass yotoy o A
vy, : Lee o g

Bypass / System Leak Check Procedure s sl e e tone _‘DM <\l

A1) Ensure bypass on Laulbk  avc b lee QQQ Y A

/' 2) Close PC1 and open PC2 }‘E l pP

~_/ ) Turn valve box off 0 Z

T}) Turn on pump breaker and let run for 1 minute

7\/5))Verify Pup = 0, Pdown—> ~170, Pbypass—> ~170

B witch PC2 to closed and turn off pump

_“Y"7) Wait 15 seconds and note Pu, Pd, Pb in table below

Mer 1 minute, record values again.

_“79) After 5 minutes, record values again ¢ 3}

% 10) If Pdown and Pbypass <2 tort/5 mins, skip to 13

% 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap

/ fittings, and fittings between and to boxes, and fix/tighten as necessary

~13)

Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
©:33:00 | O e+ | 1+
o 24 00| i3 V66 | 1Fo
0:36:30 | 'S KS | 169 |Drogping <), bz of &)«?j ‘o c_oéﬂiﬂ%
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NCAR MEDUSA Checklist ¥.2009.01.21
FLIGHT: RF10  LEG: Eesker \9DDATE (YYMMDD): _©4 212 ¥
-Coste. Ricew
I. Preflight
A. Days) before flight Date (YYMMDD) =_ ©O1& 12+
O Ja\5 J\;Yé)s Prepare new traps w/ clean beads filled to 3” below edge and bring to plane
I>4 l ~ 2) Install new downstream trap Down trap ____
:" 56 j) Load flasks and connect plumbing. Confirm lines are correctly installed
~ 4) Install flask box retaining pins, , complete rack book
@f Record Flask Box Numbers: Box #1{__)  Box #2 Q
6) Record flask IDs below
L/"/) Record flask IDs into a text file on laptop (YYMMDD_RF##_Flasks.txt)
X ) If necessary, download data from previous flight to laptop and pen drive
) Complete flask leak check procedure #1 uTre 1 s 2
GjO) Wait as long as possible, 1-hour preferred, then complete flask leak check
procedure #2 uTrc
__11) Pull bypass pressure down (PC1 closed), then pumps off and PC2 closed
__12)Record Ps: Pup___ Pdown____ Pbypass ___ then all power off
Flask ID Table (View from Front of Box) S
iew from Fron
13 12 5 4 L:‘““““D
1013 -— 1134 Hos =40 il =
14 11 6 3 ER
123" (0%% 1256 1096
15 10 7 2
(1S% 125% (BuG 10X
16 9 8 1
37 ns “TT0%7 HE4
17 24 25 32 _
1086 07D “— 2] V345
18 23 26 31
1335 No% 10573 N5
19 22 27 30
1034 oo b 11 6% LY
20 21 28 29
Nl 1y \lo6 WoF 4 V261
B. 2Aours before take-off.: Dry ice and Sampler Set-up \ 14O /5 %Oj
_%mtall protective cover on exposed DSM computer —
“2) Load dry ice into dewar 1.0” from lid UTC % - LO
__A) Ensure that MEDUSA valve control key is in place )
_M?/ZS V breaker on, Valve box on, Main breaker on _ 6 Zf"f 6 S
;(V_‘/ _— =» _~b) Record P/ A: Pup Ut/ Pdownt™\ /__ Pbypass ﬁj/ o -
- n b/)/]; ync MEDUSA clock with clock on laptop ¢ bcl

Ak MEDUSA time UTC \4_: 3i :04 Laptop time UTC(H ;%[ . 1O

Vs
¢ ]
o
é
.
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._ﬁnsure Box #1 = 1, Box #2 = 1, 6-way = odd, bypass on, pumps off ' _
yOpen all flask stopcocks 2 half turns Flasks opened by: VA D lé 50
“—"10) Re-install splinter shields
11) Confirm P upstream, P downstream, prepurge T, and min flush T settings
/ Pupset j_o Pdownset S0 prepurgeT _SC 30 flushT | S ©
12) Verify that Vstat2 is reading correctly and no values blinking on screen
C. 30 minutes before take-off.: Upstream trap and Leak-checking
%;lowly install new upstream trap with 1/4" spacer Up trap ___
—"2¥Remove rubber DSM computer shield
=73) Complete bypass / system leak check
_4) Ensure valve box off, both controllers to auto, turn pumps on
_ %) Verify pressures are controlling and flow is as expected
/' Pup 140 Pdown _SS O Pbypass 542 Flow 500 ©
r
6) Pump breaker off fwlw,(fk@ “_‘/ o, e wekol ad
II. In flight )
A. Immediately after take-off Take-off Time UTC {1+ : 25 : SS
_/1) Turn pump breakeron 1 T Y 1o
/ 2) Verify pressures/ﬂows agree with previous values from IL.C.
Pup \~© Pdown 540 Pbypass B0 Flow 3\ oo
/3) Turn valve box on
4) Verify that Vstat2, CO,, and H,O are all reading correctly and no values
blinking on screen. If sampling schedule allows, let CO; and HgO stabﬂlze
/'5) Start pre-purge UTC \¥X': .34
B. Once pre-purge is finished, samples are ready to be taken. Wait until appropnate
sampling time, 17 seconds after desired altitude, and record values in chart below

Pos Flow (V) | End Time | GGALTF | Profile # | Notes
1 4.5 1945 zAa Z
2 193492 2 i
3 935461 | is 2.
4 (1430 S L |eal Ckd ccnnt oade AG i LipS
5 1 L{wa_,?j' A e LASE. boe 2 \-,C lesd ong
6 19 da \ L
7 SRR S B “
8 1Shbanl B —
9 0o O o
10 A EA RN H AT Acany € ccmd baud do ols
11 AEE a7 AN = “’ LV (SSv
) 12 new| 2% | 4, | el X s
C—“”f% (B L S50F0 |\ S M Movd | voes xeWini i Toyed
NPALK 14 2[56S | { S o N lvo hduw ey
v\ 15 1.0\40| S |usse G RTI
1L cAHIb A S AE b2 of Jev*>
2 - R
\/1) After samphng ﬂask/}(c ose flasks l,bé/ UTCZ!._, L‘L?_ < iM\h \TN
\ A6 uic -z Z. Z } \--JLJ-_.A_\& \’)*
N

/ \/'\'?1 N AYEN I //7\//\ ==
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_— 1) Remove traps

Iug holes in dewar lid
) Empty beads from upstream trap into ‘wet’ bead container to dry
__4) Empty beads from downstream trap into ‘used’ bead container to dry

V. Day after flight

_ 1) Unload flasks. Box #2

Box #1:

Pos Flow(V) | End Time | GGALTF | Profile # | Notes
17 . lobsly| s s
Q 1B |8.% |etiood] 2.\ S
N [19 | S [1z1%1\S 2% S
ﬁg@"c’ A |20 0.5 1230 \ 6 MSTAME -~ esomplon
P 221 7S 231509\ >
T A e I S E A S T
o 23 |9.S [(B3qp 1o +
24 | .S 233569 (% -
25 19.< 1z2335SY 205 F 6\ e i
26 |99.S [13942F ¥ —+ l
27 9.5 [cz8%%| 2 ¥ €  |Descond ats Gonre Rice
28 19-< [OSpdeS| 10 ¥ e M) vour A2 (WL
20 |9 S [seeso| B | % [LAR -Lovs Chiaa ccke
30 [ 9.S [ei0g30]| O ‘
31 (4.5 [oti-& +S <%
32 9 .S TiE29 (1‘ 8 Oued  Coske Uinal an QQSQ/LS "S'\AQQ'\&
Via iy A C_C)
_~2) After sampling ﬂask 32, close flasks 17-32 UTCQ_ SO
1. A end%ihzss-;gl '51 lede ¥ cowldn't Jo o aq
. pling I § ,,é/
//Tum valve box breaker off" UTC O\ _: ig PP
_~2) Turn Pumps breaker off
— 3) Download flask sampling data to laptop
4) Transfer *.tab file and *.txt file to pen drive
—/ 5)~-Turn Mains breaker off
_=°6) Turn 28V breaker off
IV. Post-flight
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MEDUSA leak check procedures

Flask Leak Check Procedure #1:

ﬁ) 8 V breaker on, Valve box on, Pump box on

%nsure Box #1 = 1, Box #2 = 1, 6-way = odd, Bypass on

_ ) Valve box off

i up Ctrl Closed, Pdn Ctrl Open, Pump On - pull down bypass line for 1 minute

) Valve box on

If necessary, “Clear All” (after being sure data from last flight secure on laptop)

Adjust prepurge time to 20 seconds

v8) Run 20-second prepurge to evacuate all flask downstream tubes (watch on AEROS)

/9) Save PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheckl.png)
) Valve box off

11) Close Pdn, turn pumps off (will leave in position 32)

Flagk Leak Check Procedure #2:
T),Pump box off, Valve box on, Pump box on (will send to position 1)

_— 2“Clear All” EPRY

__/%’3) ure AEROS is running C*"}’l Co> -

—4) Adjust prepurge time to 20 seconds %

_/ Run 20-second prepurge to check all flask downstream tube Ps00 ) o

_jﬁ) Record times for AEROS matching: Start 14" %% Finish ‘¢ € | S4< \5193 -

_VYSave PNG of AEROS Ps and Stats to laptop (YYMMDD_RF##_Leakcheck2.phig) 9;1?_" —1g 2,

~'8) Address any apparent leaks "-i 5 4

Bypass / System Leak Check Proced =
ypass / System Lea eck Procedure \ o

+Z_JyEnsure bypass on "- P._a, L‘]. ¥

_ﬁ‘ Close PC1 and open PC2 A 473 :’1 i

4._/3.) Turn valve box off - Bar 43 S /

_” #Turn on pump breaker and let run for 1 minute | /

__)x’mfypup > 0, Pdown=> ~170, Pbypass=> ~170 L

«~6) Switch PC2 to closed and turn off pump

‘_/ Wait 15 seconds and note Pu, Pd, Pb in table below

8) After 1 minute, record values again.

X 9) After 5 minutes, record values again N oe A1) T &

¥ 10) If Pdown and Pbypass <2 torr/5 mins, skip to 13

_% 11) If values are not ok, turn PC1/PC2 to auto, run gas for 15 seconds, close PC2 for 1
second, and then shut off pump to pressurize system in bypass. Snoop trap
fittings, and fittings between and to boxes, and fix/tighten as necessary

__13) Return PC1 and PC2 to auto

Time (UTC) | Pup Pdn Pbypass | Comments
606 00 g+ | 16| 1 F1 | DAY VEFOLE
L 6:0F < 6T | i3]
e (76 [ 163 | 1)
T le-5a \ 169 [ 6% PAN OF
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NCAR MEDUSA Checklist V. 2009.01.21

FLIGHT: @il LEG: CcsY Qi DATE (YYMMDD): 2008 © \‘2}@
- oy
1. Preflight

A. Day(sybefore flight Date (YYMMDD) = 2¢ o9 ©\ 2
C : T yPrepare new traps w/ clean beads filled to 3" below edge and bring to plane
Vacl s J .
) Install new downstream trap Down.trap
D \ Qn e K 3) Load flasks and connect plumbing. Confirm lines are correctly-installed
, i _x 4) Install flask box retaining pins, , complete rack book _
pﬁ’"’ P9 7 5) Record Flask Box Numbers: Box #1 ___ Box #2
X 6) Record flask IDs below
_A 7) Record flask IDs into a text file on laptop (YYMMDD RE##_Flasks.txt)
(oY e R':C-H 5@) If necessary, download data from previous flight to laptop and pen drive
9) Complete flask leak check’ procedure #1 ~YUTC___:___
10) Wait as long as possible, 1-hour preferred, then complete-flask leak check
N 0% 5 M{a— procedure #2 UTC \“:\
X 11) _Pull'bypass pressure down (PC1 closed), then pumps off and PC2 2 clos ed
7( 12) Record Ps: Pup ___ Pdown____ Pbypass ___ then all power off

i) 3
Y& N

Flask ID Table (View from Front of Box)
13 . 12 5

4
B f—
= s
15 10 —/"’::’q\\ 2
16 T 9 8 \
L o

17 - % 24 25 32
18 23 26 3
\\

20 _3'1'/ 28 2\
—t— -

B. 2-hours before take-off.: Dry ice and Sampler Set-up
—"1) Install protective cover on exposed DSM computer
_v/}) Load dry ice into dewar 1.0” from lid uTCc _\Y: 4q7
<~ 4) Ensure that MEDUSA valve control key is in place
% 5) 28 V breaker on, Valve box on, Main breaker on

7 6)Record P/ A: Pup ___/ Pdown____/ Pbypass ___/
% 7) Sync MEDUSA clock with clock on laptop
MEDUSA time UTC ___ : Laptop tlme uTC o
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7 8) Ensure Box #1 = 1, Box #2 = 1, 6-way = odd, bypass on, pumps off
> 9) Open all flask stopcocks 2 half turns Flasks opened by:

X 10) Re-install splinter shields

< 11) Confirm P upstream P downstream, prepurge T, and min flush T settings

Pupset “Pdownset

prepurgeT _ flushT

_X12) Verify that Vstatﬁxis reading correctly and no values blinking on screen
C. /’mlnutes before take- off Upstream trap and Leak-checking
1)-Slowly install new upstream trap with 1/4" spacer Uptrap
2) Remove rubber DSM computer shield

X 3) Complete bypass / system leak check
<_4) Ensure valve box off, both controllers to auto, turn pumps on
x_5) Verify pressures are controlling and‘\ﬂow is as expected

Pup__ Pdown____ Pbypass _\\_ Flow

Y_6) Pump breaker off

II. In flight
A. Immediately after take- off
X 1) Turn pump breaker on

N

Take-off’"ﬂime Utc__ :

Y 2) Verify pressures/ﬂows agree with previous values from ILC.
Pup_~_ Pdown____ Pbypass____ Flow

X 3) Turn- ~valve box on

\\

\

X 4) Verlfy that Vstat2, CO,, and H,O are all reading correctly and ‘no values
blinking on screen. If sampling schedule allows, let CO; and H30 stabilize

X 5) Start pre-purge

UTC _

B.©Once pre-purge is finished, samples are ready to be taken. Wait until appropriate
sampling time, 17 seconds after desired altitude, and record values in chart below

[=]
w

Notes P

Flow (V) | End Time | GGALTF | Profile #

N

/

K

~

—

|| ||| W=
/

O
\

\

\

/

10 P b

11 ,,—--f"

12 -

13——

14

15

16

é 1) After sampling flask 16, close flasks 1-16

UTC
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Pos Flow(V) | End Time | GGALTF | Profile # | Notes

17

19

20

21 e

22 B

23 S

24

25 - Mg

26 NG

27

28 e

29 e

30 TS

31 | =

32"

X 2) After sampling flask 32, close flasks 17-32 ure ¢
II1..At the end of the sampling
¥ 1) Turn valve box breaker off’ . UTC ___:___
< 2) Turn Pumps Bredker off /,/"’“'J

>‘ 3) Download flask samphng data to Japtop
7< 4) Transfer *.tab file and *: txtTile-to -pen drive
% 5) Turn Mains- breaker off e

~/6) Turn 28V breaker off \

IV. Post-flight \

Jc,l')/Remove traps

__2) Plug holes in dewar lid
__3) Empty beads from upstream trap into ‘wet’ bead container to dry
__4) Empty beads from downstream trap into ‘used’ bead container to dry

V. Day after flight
__ 1) Unload flasks. Box #1: Box #2






