P LEbon

Terry Benson, UW-PSL

R i . e . L] iy e

——




No's serious Gl
No fuel systemlssues S v
e Drilled holes that met spec

. But there were still many Iessons IearnedI
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— Highest temperature
—  Minimum pressure _ — :
Drillhead recirculation optlon ‘ s . R

e
— Keeps hose pressurized during retract, the hose prefers thls
— Late add-on that did not work this season

Hose very tough from safety standpoint (no tearing, no
leaking), but robustness and reliability must be improved

Sheave assembly, bundle, and spare hose/cable coming back
North. Rework and upgrade plan has been laid out
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2 sources of wz
— Deposited duri g lost-we _
— Excess water dep05|ted onto grou

e Solutions

— Spend less time and water during firn drilling

— Deposit excess water farther away from hole being
drilled

e Delay between firn drilling and deep drilling allows firn hole
and surrounding firn to “set” — temporary solution that
worked last season, but not one looking to the future

e . Drillhead qualifier does not ultimately qualify the

{ 4

hole for deployment, post drllllng qualificationwas

o ~ required
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Drilling firn at end of dy and de ‘next mi
to help, but not a long-term solutlon o

Spray pattern and technique can be optlmlzed
Excess water may be better utilized

Valuable upgrade 1: Centering calipers for nozzle stem
Valuable upgrade 2: Build “closed”-circuit copper tube

carrot firn drill head
— Minimizes/eliminates water lost during firn drilling

— Water or glycol with current system heating plant, electric also
possible

'— Compatible with Independent Firn Drill system _.. |
— Could also be used as post-drill hole reaming tool
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— Streamlined operati i

— Provided hlstory of : sys .

e Data logging very valuable to post-
analysis

* Video logging provided critical
information about hole quality, drill
strategy, and deployment readiness.

e That said, there are some bugs and
areas to improve
— Timeouts and resets
'— Wireless performance - —s onl

— Add more displayed information, like
calculated hole diameter estimate
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Far-field operations — new terrltory, but worked we

Team size and expertise — just right this season

Training and testing in North absolutely necessary

Although Green Gens very reliable, still need White Gen

Full confidence established at ICL a very good thing

Felicia and NGH essential

Not having cable trenches in place during drilling was very nice
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Further develop data'acqws TONT e, =
e Explore firn drilling options, build closed” C|rcwt dr|II
attachment

e Consider replacing High Pressure Pump gas engine with
electric motor

‘e* Assemble documentation and develop User’s Manual
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Maintain pressure in hos
recirculation working

Reduce possibility of over temp — safetles éndpro cedures, operating i't

Equalize long-term creep — alternate coId/hot hose functions from hole-to-
hole

Buy replacement hose, re-assess hose selection — further testing in North,
discuss with Flex Inc., continue vendor search

Develop thorough procedure for bundle repair/replace in the field
Rework sheave assembly-mounting and load cell placement
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e More Iong -term testing in North to better
understand operating limits (over-speed)

* Centering calipers for nozzle stem, and/or
_stem extensions = e —
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Can also be used to post-ream narrow spots in d

— New carrot
— Locate/rework/reinstall associated hardware, procure glycol and fill

— Required power can be supported (along with ARAHWD ops) with current Green Gensets and
some minor modifications to IFD

« + — Less/no water deposited into firn
: — Parallelizes firn drilling = s e e e
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