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SUMMARY

Title

Establishment of Antarctic inland research bases and ice field exploration for

selection of candidates for the inland station

Purpose and Necessity of R&D

O The expansion of Antarctic traverse route and establishment of research bases

Antarctic inland has been investigated by only several advanced countries
through the large science project such as deep ice core drilling, sub-glacial
lake drilling and astronomical observation

Since 2014, Korea has established the bridgehead for inland researches with
the construction of Antarctic JangBogo station

Korean government announced the official plan of establishment of three
research bases at Antarctic inland as one of the goal for jumping up to the
level of advanced countries

In order to achieve the official goal, it is essential to secure Antarctic traverse
route from JangBogo station to inland research bases and the candidate sites
of Antarctic inland research bases

The establishment of support system for the operation of Antarctic inland
research bases

The systematic support system is necessary for safe and efficient in-situ
researches at isolated area of Antarctic inland without additional support from
station

Supply routes via both land traverse fleet and aircraft for transport of human
resources, fuel and supplies on a large scale are essential for Antarctic inland
researches

In order to do large science project at Antarctic inland, the investigation for
environmental effect estimation should be precedent

The wide-area air-borne radar survey system development and operation

For the successful establishment of research bases, the radar survey over large
area is necessary to investigate glacier structure and sub-glacial bedmap and

find most proper site
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The radar survey on a land has its limit to investigate large area of Antarctic
inland

The wide-area survey using aircraft is necessary to find the most proper site
for Antarctic inland research bases

Unmanned exploration system development and operation

The extreme cold weather and dangerous area such as crevasses in Antarctic
inland limit field researches by human

Antarctic inland is one of the best places to test space technologies with its
extreme conditions, and thus most of leading countries use Antarctic inland as
test beds for autonomous space technology development

Unmanned exploration system used in Antarctic inland can provide safe in-situ
researches and chances for space analogue test

Contents and Extent of R&D

The establishment of Antarctic inland research bases

The exploration of Antarctic traverse route between JangBogo station and
three Antarctic inland research bases

The establishment of the research base for the 1 million year old deep ice
core drilling

The establishment of the research base for the astronomical observation and
space weather monitoring

The development of Antarctic inland research support system

The securement of knowhow for Antarctic inland air craft operation

The enhancement of land transportation capability

Collection of the environmental samples responding to environmental effect
estimations

The wide-area air-borne radar survey system development and operation
The development of multi-frequency radar system for air-borne radar survey
Air-borne radar survey at the candidate sites of Antarctic inland research
bases

Reconstruction of the structure of ice sheet and sub-glacial topography at the
candidate sites of Antarctic inland research bases

Unmanned exploration system development and operation

The development of VTOL(Vertical Take-Off and Landing) plane

The development of sensor for unmanned exploration using VTOL plane

The unmanned exploration using VTOL at a polar region

R&D Results

The establishment of three Antarctic inland research bases

The exploration of 2,234km long Antarctic traverse route called Korean route
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V.

from JangBogo station to the three Antarctic inland research bases

The establishment of the deep ice core drilling base with the collection of
environmental samples and air-borne radar survey

The establishment of the astonomical observation base at the highest site of
Korean ruote with the collection of environmental samples and set up AWS
The wide-area air-borne radar survey system development and operation

The development of multi-frequency radar system through the international
collaboration with U.S.

The wide-area air-borne radar survey at the deep ice core drilling base in
order to find most proper point to recover more than 1 million deep ice core
The radar survey data processing and reconstruction of sub-glacial topography
of the Antarctic inland research base candidate sites

Unmanned exploration system development and operation

The development of unmanned VTOL plane and the performance evaluation
The development of sensor for unmanned survey using VTOL plane

The unmanned survey using VTOL at polar regions

Application Plans of R&D Results

Development of succeeding project based on Korean Antarctic traverse route
Development of 2,000m deep sub-glacial lake clean hot water drilling project
Development of Korea-U.S. international cooperative blue ice drilling project at
Elephant moraine blue ice area

Development of multi-ministry project for polar astronomical observation and
space weather monitoring

The basic infrastructure for the construction of Antarctic inland station and
R&D project

The construction of Antarctic inland station and the development of
international cooperative deep ice core drilling project managed by Korea
based on the station

The logistics for the operation of Antarctic inland station and the R&D project
based on the station

The environmental effect evaluation for launching large scale Antarctic inland
research project

The investigation for new Antarctic inland research sites

The investigation for the oldest ice drilling site

The investigation for the 3,000m deep isolated deep sub-glacial lake

The contribution to BEDMAP4 international project
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PROUDLY AUSTRALIAN

B(PHINSTONS

WEIGHING SYSTEMS
V LOGGING TRAILERS
ANTARCTIC EQUIPMENT

Eiphinstone Engineering Aust. Pty. Ltd. ACN 009 533 984
Trading as: Elphinstone Engineering
PO Box 55, Triabunna. Tasmania. Australia 7190
Phone: (03) 6257 3242 Int'l. (613)-6257 3242
Fax: (03) 6257 3573 Intl. (613)-6257 3573

E-mail: in.office@elph.com.au
Internet Site: www elph com.au

Fef:Q23838-A KOPR! Equipment

23~ March 2020

Mr Kim Hong-gwi
Korean Polar Research Institute

Dear Kim Hong-gwi,

RE: ELFHINSTONE EQUIFMENT

Flease find following quotation for Supply of Elphinstone Equipment.

Supply materials and build draw bar assembly
30/271294 as per completed drawing attached.
Grit blasted, primed & 2 coats of 2 pack Waratah Red

This quete includes lifting spring as requested

Packed and delivered to Hobart

Australian

$2,990.00

Quote to purchase 4x 20x8.6" Containers transport to
Triabunna and transport back to Hobart after loading
fuel tank and parts (Loading of containers is included
in fuel tank quote)

Australian

$#15,360.00

Quote to supply 2x 6mm walled steel fuel tank fitted
with heavy duty baffles, filling and extraction pipes
and vents in top including spill tray. Axle mount fitted
to frame of tank and one rear axle bolted onto 4.4
metre long x770mm Wide skis and 3.5m skis on front
with plastic.

All work gritblasted, primed and painted 2 coats, 2
pack paint.

Dismantle tank sled and pack into container

Australian

$252,830.00

For Supply 2020

Tntal]

| $271,180.00

Confirm order by end of March 2020 and price is confirmed until November 2020

Payment required at time of Delivery.

Thank you for the opportunity to provide this guotation.

Manufacturers and Installers of Elphinstone
On-Vehicle and Stationary Weighing Sysfems, Logging Trailers and Equipment since 1976
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northings (m)

<E 8. KRO08 SHE2HA|ZCS| & oY S A =8 EM Zup
# 8'%0 8D d-excess

KRO1

KRO2

KRO3 -37.05 -295.1 1.3
KRO4 -38.06 -304.4 0.0
KRO5 -38.61 -307.6 1.3
KRO6 -38.67 -304.9 45
KRO7 -39.07 -303.9 8.6
KRO8 -39.35 -308.0 6.8
KR0O9 -39.49 -311.2 4.8
KR10 -39.18 -310.3 3.1
KR11 -38.89 -310.0 1.2
KR12 -38.93 -311.8 -04
KR13 -39.25 -315.0 -1.0
KR14 -39.84 -319.8 -1.1
KR15 -40.40 -325.3 -2.1
KR16 -40.99 -329.9 -1.9
KR17 -40.96 -328.8 -1.1
KR18 -40.41 -324.3 -1.0
KR19 -40.26 -324.1 -2.1
KR20 -40.67 -327.4 -2.0
KR21 -41.33 -332.1 -1.5
KR22 -41.78 -335.9 -1.6
KR23 -42.06 -337.5 -1.0
KR24 -40.40 -3235 -04
KR25 -41.85 -336.1 -1.3
KR26 -41.06 -330.0 -1.5
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KR27 -39.96 -317.2 2.5
KR28 -39.42 -312.7 2.7
KR29 -39.08 -309.6 3.0
KR30 -38.95 -307.9 3.7
KR31 -38.79 -306.9 34
KR32 -38.68 -306.0 34
KR33 -38.43 -305.3 2.1
KR34 -38.20 -305.0 0.6
KR35 -38.38 -306.3 0.7
KR36 -38.44 -307.0 0.5
KR37 -38.46 -308.0 -0.3
KR38 -38.56 -308.8 -04
KR39 -38.64 -309.8 -0.7
KR40 -38.75 -309.7 0.3
KR41 -38.72 -309.0 0.7
KR42 -38.67 -307.4 1.9
KR43 -38.50 -305.0 3.0
KR44 -38.21 -302.6 3.1
KR45 -38.05 -301.0 3.3
KR46 -37.81 -299.9 2.6
KR47 -37.34 -298.3 0.4
KR48 -37.41 -298.7 0.6
KR49 -37.51 -299.8 0.2
KR50 -37.55 -300.5 -0.1
KR51 -37.65 -301.2 0.0
KR52 -37.75 -301.5 0.5
KR53 -38.02 -302.7 1.5
KR54 -38.10 -302.4 2.4
KR55 -38.13 -302.0 3.0
KR56 -38.14 -301.5 3.7
KR57 -38.17 -300.5 4.8
KR58 -38.17 -299.9 5.5
KR59 -38.14 -299.2 6.0
KR60 -38.16 -299.6 5.7
KR61 -38.01 -299.5 4.6
KR62 -37.73 -298.4 3.5
KR63 -37.12 -295.7 1.3
KR64 -36.51 -292.3 -0.3
KR65 -36.14 -290.3 -1.2
KR66 -36.25 -291.1 -1.1
KR67 -36.48 -292.5 -0.6
KR68 -36.72 -293.9 -0.1
KR69 -36.91 -295.3 0.0
KR70 -37.11 -296.7 0.2
KR71 -37.35 -297.9 0.9
KR72 -37.57 -299.8 0.8
KR73 -37.74 -301.1 0.8
KR74 -37.75 -301.3 0.6
KR75 -37.76 -301.3 0.9
KR76 -37.83 -301.5 1.2
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A g o] 5Ad wet 2212 A S A o] g}
(Decontamination)& A A A5 2H HgoA] A 5= = oAU ¢S HAast &
- B AT YA H (8%, D)= Piccarorlel #HolA ®#F717]  (WS-CRDS:
Wavelength-Scanned Cavity Ring-Down Spectroscopy)S AF&3le] EA1&1¢omn o]L 3}
st B4 Thermo ScientificAte]  ISC-5000 o] =Z=EwlE1diy] (IC: Ion
Chromatography) AF&3te] MSA Cl, Na’, SO, Mg,, F, 5 67] o]&& 74
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<H 10. 2018/19 AlZE ESUEEA S & AR ME <X Z=>

# name Date LatDD LonDD elevation (m) Depth (cm)
1 K-SNOW1 2018.11.3 -74.69 163.74 54 <5
2 K-SNOW?2 2018.11.3 -74.77 163.69 272 <5
3 K-SNOW3 2018.11.4 -74.97 162.77 60 <5
4 K-SNOW4 2018.11.7 -74.92 162.39 235 <5
5 K-SNOWS5 2018.11.8 -74.98 162.30 616 <5
6 K-SNOW6 ~ 2018.11.12 -74.98 161.94 1052 <5
7 K-SNOW7  2018.11.12 -74.98 161.94 1052 <5
8 K-SNOW8  2018.11.12 -74.98 161.94 1030 <5
9 K-SNOW9  2018.11.12 -74.98 161.94 1007 <5
10 K-SNOW10  2018.11.12 -74.98 161.94 991 <5
11 K-SNOW11  2018.11.13 -74.99 161.68 986 <5
12 K-SNOW12  2018.11.13 -74.97 161.34 1109 <5
13 K-SNOW13  2018.11.13 -74.91 161.15 1165 <5
14  K-SNOW14  2018.11.13 -74.88 160.85 1231 <5
15  K-SNOW15  2018.11.13 -74.85 160.62 1314 <5
16 K-SNOW16  2018.11.13 -74.84 160.25 1402 <5
17  K-SNOW17  2018.11.14 -74.82 159.82 1486 <5
18 K-SNOW18 2018.11.14 -74.79 158.84 1594 <5
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

K-SNOW19
K-SNOW20
K-SNOW21
K-SNOW22
K-SNOW23
K-SNOW24
K-SNOW25
K-SNOW26
K-SNOW27
K-SNOW28
K-SNOW29
K-SNOW30
K-SNOW31
K-SNOW32
K-SNOW33
K-SNOW34
K-SNOW35
K-SNOW36

2018.11.14
2018.11.14
2018.11.14
2018.11.14
2018.11.16
2018.11.17
2018.11.17
2018.11.17
2018.11.18
2018.11.18
2018.11.18
2018.11.21
2018.11.21
2018.11.21
2018.11.21
2018.11.21
2018.11.29
2018.11.29

-74.79
-74.79
-74.79
-74.79
-74.80
-74.77
-74.80
-74.80
-74.80
-74.80
-74.80
-74.85
-75.04
-75.19
-75.76
-75.95
-76.99
-76.90

158.85
158.85
158.02
158.93
156.93
157.93
157.93
157.93
157.93
157.93
157.93
155.51
155.34
155.75
155.82
155.96
153.29
149.78

1539
1539
1539
1539
1762
1885
1969
1983
1890
1910
1924
1771
1771
1771
1771
1771
2378
2454

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<H 11. 2019/20 A|E HIUEEA EE AR

U MEQR7 AOAIRS KE QX HE>

# name Date LatDD LonDD elevation (m) Depth (cm)

1 KROO1 2019.11.7 -74.9808 163.8044 47 350.0

2 KR002 2019.11.13 -75.1406 162.4644 655 375

3 KROO3 2019.11.17 -75.0106 161.1017 1208 4185

4 KRO0O4 2019.11.18 -74.9161 159.4000 1582 404

5 KROO5 2019.11.20 -74.9767 158.1486 1770 375.5
D2 783.5

6 KRO06 2019.11.21 -75.2442 155.7931 1917 419

7 KROO7 2019.11.23 -75.5578 155.6925 1952 398

8 KRO08 2019.11.24 -75.8300 155.8256 1903 367
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2. OPERATIONS & MAINTENANCE
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3. SPECIFICATIONS

3.1 Living Caravan Appliances

3.1.1 Electric Upright Cooker
SMEG Model CECMXA Stainless Steel, Freestanding, Ceramic top 4 cook zone, 79 Litre Oven
with triple glazed door. Integral Grill.

3.1.2 Garbage Compactor
BROAMN 15 55 EXF
Broan Automatic Trash Compactor. 220 Volt

3.1.3 Caravan Bedding
Single Bed Mattress 200*90*24cm
Single sided, 3 zone pocket spring, Stretch knit fire retardant fabric.

3.2 Refueling equipment - Sled Mounted

3.2.1 Fuel pump - 200 litre per minute
EBSRAY Vane type with bypass valve set at 2 bar
3kW Electric motor 380 Volt 60Hz — Mining specification P66
Mounted to fixed base. Paint -2 pack polyurethane,

3.2.2 Electric power supply and Control
Switchboard mounted circuit breaker
External mounted DOL motor starter and switch
Emergency stop switch
Low temperature wiring and conduit

3.2.3 Hose Reel * 2
REELTECH Series 149 hose reel with manual crank rewind
Suction hose - 3Bmm*10 metres
Delivery hose — 32mm*20 metres

3.24 Hose

Continental Extremeflex
Operation to -40°C

3.2.5 Dry Break Couplings
MannTec Dry BREAK Coupler 2"with low temperature Viton seal set
Composite dust cap — 2 for coupler protection

Mann Tec Dry Break adapter 2" Qty 1

<8 57 A&
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3.2.6 Delivery Nozzle

OPW-190 32mm 90 degree delivery nozzle with Viton seal set
Fitted with ball valve for added security.

3.3 Electric Power Generation Equipment
Kohler Marine Generator 55 eKw 60Hz 3Phase

Fitted with acoustic sound enclosure for low noise level
Water cooled exhaust manifold and turbocharger
Permanent magnet excitation

Electronic speed control

24 Volt electrical system

Electronic control and protection system

Includes

Exhaust system to outside caravan complete with;
Flexible connection to engine

External residential standard silencer

Rain / snow frap to prevent ingress into exhaust outlet.
Stainless stee| exhaust pipe & roof penetration parts
Silicone exhaust pipe lagging / insulation to pipes.

2x 12 Vot Optima starting batteries and wiring

3.4 Living Caravan module
STACO internal walls and doors
4x Double bunk beds complete with
Clothes drawers
Reading lights
Electrical outlet
Privacy curtains
Electrical wiring, light fittings and power outlets
Wiring for kitchen appliances
Floor coverings
Kitchen sink without water connection
Electric heating 4x 2kKW convection heaters

3.5 Utility Caravan Module
STACO Internal walls and doors to bathroom and bedroom
Electrical wiring, light fittings and power outlets
2% Double bunk beds complete with
Clothes drawers
Reading lights
Electrical outlet
Privacy curtains
Floor coverings
Water connection for washing machine
2% Bathrooms sink with water connection
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2x Electric incinerating toilets

1x 900 x 300mm shower

1x Wall mounted waterless urinal

2x Hydronic wall mounted heaters to bathroom area

1x Electric heating - 2 kW convection heater for bedroom

3.6 Utility Caravan mechanical services
500 litre insulated snow melter with stainless steel tank
Generator cooling system with roof mounted radiators
Circulating and water delivery pumps
Auxiliary electric water heaters 2x 5 kW
Water temperature control valves
Electric snow melter controls,
All water lines - coolant and potable water,
External generator fuel tank 200 litres with lines
3 phase electrical switchboard with instruments
External power outlets for 8 vehicles

<13 57. A&>
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10. M= ZHH|

1) MHEIOIE F|E (Z X Hix))
=4 = =9
HE 2~3018) 1 TE
Ad 2 =
Bothy Bag 1 MSR {4
Chae L g
SE7|E 1 X
oE 2 SHOIEZEETE (1)
Bl g2 (5~7H) 2 G=E (1)
g 2 = (2L

2) 3gHtA X FH| (Arizona Vortex)
* ALY

- Inside height clearance 9 ft (27 m)

- Honzontal dearance 8 ft 9in (26 m)

- Height with additional legs 12 ft (37 m)

- System weight 72'1b (33 kg)

- Pin strength 18,000 Ibf (80 kN) for the 3/8-inch leg pins

32,000 Ibf (142 kN) for the 1/2-inch head pins

.7y

- Head Set * 1

- Inner Legs * 3

- Quter Legs * 7

- Raptor Feet * 3

- Flat Feet * 3

- Head Set Pulley Wheel * 1

- Head Set Backpack * 1

- leg Bags * 3

- Foot Sleeves * 2

- Pin Bag * 1

- Head Pins * 4

- Leg Pins * 11

- Pin Hags * 15

- AZ VORTEX Hobble Straps * 3

- 40 foot x 8 mm Cord * 1
{for tethering)
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PET Structural Foam (14.2mm)
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LaminaHeat Product ID PB-5-225W
Wattage /m? W/mz2 4404/- 7,5%
Wattage / Board w 225 +/-1.5%
Total Length mm 1200
Total Width mm 600
Heating Width mm 470
Amps per board A 0,98 +/- 7,6%
AC Voltage v 230
Resistance per Board Q 235
Weight kg/m? 6,6
Thicknes mm 128
Max. No. of panels per 16A ,
Pieces 13
Post Test. Heater stills working supply (one zone)
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RAPID ASSEMBLY LIVING UNITS FOR DISASTER ZONES,
REFUGEES, VIRAL CONTAINMENT, REMOTE ARERS...

71 A A

F5 pol weh stmsolel et Agw ¥ U 6% 24| 5@ B
2 o 3|

T 2~ 5 - =] o p=R =)= H %
= A2l FEdT] A AS A= o Gl(tE 2 Edolm)E FE
3L A 5o = A B A= 1= < =] o R=R -
TH S =ola, 1g FHAAME F I AA T UE AFR Y2 Ego]=nt ALE-
_ =] o Iz M H X & = Jd =
A" oY A5 EAlg & Edtel wo]~ ZF3 FA F 300W+w 27] A
2EYUA
& AMBAY
=3 1300mm Y HK{E B50RPM
2|5 %} =5 | 20ka oM euy ORPM ~ 950RPM
M= ay HE w0l W e fE
Hage 300W A{phase) 34
HAKE BSORPM Hauy aov
R %3 HYHR 1254
2|
el YR 3y TR U dHFa S0~6lHz
BT CRPM = 950RPM 24 10kg
o xpq o] YIARMY
4 FIE Y ol G000mm (BEEYW)
1 e Steel &= SUS ~Bie A ¥ 8 e
mER 27 HOhgIREL ) Hgw HE@YE)
HAANAH) @1398mm ¥ 3T A EE ggolosd U 7l =8
HERE ST SHE Huge 200W e us
HEYY = i T o rav 12
"y ARSH Randaioiuid HANR | uuy g avizsa | HASY “glzf\,‘::;‘n
TEEHA PEny Ed~W PaciEw e e Hof
7| LR e 5060z FEFOs 50~60Hz
AT 60mys (AL EI0IE Fal )
== TiE oA THE oU MY | ZHYE A TE T A
Hegef ay
gugswy| i s HE FUR|FHHY 24v10 RS G AE @ Ao
ANE | w &
oo = E-fin] S8°C =X 30°C
il HE s 259 HF oY AsA A
w F MRS WEEE &% met Fah B0 RAGA 628 REROD W
44 #7iUs 1,225kgyn +E

<38 77. 38 YH™7|(DS-300) O|O[X| & A& >

- 138 -



T,

Package: Copper-plated silver/size 4*20mm
B value: 3950

Resistance: 10K (25°C )

Accuracy: 1%

Temperature range: -40°C ~ +
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AZh | ENQFE1 | ENGFED | EHQIE3 | EHE4 | EEH E22 | Hife | 2&1 erc2 | ee3 o4 | 2E5 256 | &7
93439 | 027 042 023 0.05 0 0 1535 19 19 188 162 19 192 19.2
9:39.23 1.86 216 14 068 0 0 1535 19 19 188 16.1 19 192 19
94429 | 565 62 427 27 0 0 1535 19 19 188 16.1 19 192 19
94934 | 1071 11.14 801 59 159 0 1535 19 19 186 16.1 19 192 19.1
95439 | 1262 1268 11.67 942 0 0 1535 19 19 187 16.1 19 192 19
95944 | 1337 1331 1262 1246 0 0 1535 19 19 186 16 19 192 19
100449 | 1352 1507 1273 12.63 0 0 1535 19 19 186 16.1 19 192 19
1009:54 | 13.69 137 14.29 12.86 159 0 1535 19 19 186 16 19 19.1 19
10:14:59 | 1395 1397 13.89 13.14 159 1.59 1535 19 19 186 16 19 19 19
10:19:44 14 14.03 13.94 13.89 174 0 1535 19 19 186 16 19 19 19
1024:49 | 14.07 1412 14.08 13.93 0 0 1535 19 19 186 16.1 19 19 19
1029:54 | 14.13 1417 14.21 13.97 159 0 1535 19 19 186 16 19 19 19
103500 | 14.18 1422 14.24 14.01 0 0 1535 19 19 187 16 19 19 19
1040:05 | 1422 14.25 14.27 14.03 174 0 1535 189 19 186 16.1 19 19 19
104510 | 14.25 1427 14.29 14.06 174 0 1535 189 19 186 16 19 19 19
1050:15 | 14.29 14.29 13.64 14.05 174 1.59 128 189 19 187 16 19 19 19
105520 | 14.23 1427 13.64 14.06 1.89 174 1534 188 189 186 16 189 19 19
11:00:05 | 14.22 1428 14.16 14.07 159 174 1535 189 18.9 186 16 19 19 19
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113036 | 21.81 2135 2418 1434 1.89 248 128 189 19 185 16 19 19 19
113541 | 225 2419 2498 1437 174 248 128 19 19 185 16 19 19 19
114026 | 2091 2333 2508 14.42 1.89 248 128 19 189 185 16.1 19 19 19
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A ERE YA FA A 2 AR

a7 918 FAO|AF(VIOL) ZUE A28 FoAY £F

S8 97, ol & A4S @ AN AL v

I
A=}
- VTOL 3714 Az s g o7k A A2 - AR A o] 9143 A4

- AR Ag Fo

]

w223 69 =Yg s oA

< 91. VTOL 2t47|X| 2{|0[o}Z>

<H 19. VTOL ATl 7|= AtQF>

Name

FIT120-EF

Form

Air - cooled 4 - stroke horizontally opposed twin - cylinder engine

Displacement

120 cc

Maximum power

4.0kW

Operation speed

12006500 rpm.

Fuel type

92#/95# gasoline

EFI

ECU electronically controlled fuel injection unit (closed loop control)

Lubrication way

Forced lubrication

Start/power mode

Integrated starter generator/24V

Life

400h
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<H 20. VTOL 2Md47|H =2 74>
=2 I T+ 4
SlO|EE|E £Eo|xE 179l H[HT|

71 B8

(Hybrid VTOL)

71 =T

SE =gt 2ZA|

7hEE AT-FT| Sto|EE|E FT AIAH
_ _ 7|._/.>E| EFI Oi|7(|odAIO| 120cc o|)k|-
im o) A ﬁ%’ = - [ B e R |
FH A - 9= EtY : Gasoline
- ECU electronically controlled fuel injection unit
A=f3 8 | 12L o4
0| 25
S O At
(MTOW) 44kg O
O|A&HF dfaAl MXtEs 20|55 "A(Full autonomous flight)
AEQX} 2m OfL{
GNSS DGPS7|2t9| DUAL RTK GPS GNSS A|AH

=21k, Chg, M20 8 7tset 7t A His

oz
o

&£E ZO0| 7ts3t Airspeed Tube B8 T
= 7§ o|&9] Gps OtHILIE o|83% THE H|H
SHEH HFSE EI'Xl %I'-c:;:k El_l |% e XI‘% GPS 7<(3|-OHA| O:"Hl A| =
c = ;’lf = ST ALH
° X MXtAZOEA Q0] GNSSA|AEDIOZ 28
7tsdlioFet

>
240 d Rl
0o o
Nt
Hu

~ —

r

©)
=

H 0|5= ALE 77|, HES XS

AHSEASREHKX | 10KnotO|W £E2 0|58t & s/t &
ol D RbH| 2
OoT o S o %|C
(Payload) ITH 10kg
x
21 SA|ZH O]t

HAZESA 30km / AIFHH™ 100km

ZOf HASE 100 km/h O] At
X|CY H|IYEHAE 100 km O]
sHEr T
ZCf H®IHSDE | Skm 0|4 W=
SlerT
|} O|§7HSTE | 3km O| 4t ﬂigi
Z|Cf O|&E Z= | Level 6(10.8-13.8 m/s)
ZCf HYESE Z=£ | Level 7(13.9-17.1 m/s)
28 e Rainfall capacity<10mm/24h O| 4
28 2% st 20°C ~ YA 50°C
1% bt 2oliEl MEHE 2|00 =HBHAM OlF 7tsTt

2x
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SMIL =M BE

(ER)

HE 20218% FIPAFAE - 2HIACI2RS| H23t AAAC S 2HY
1.

7t 2OAMAI-66(R[20-073] 7| A BYHE JHE ZIt §2/20201105)
Lt 2SARAI-257(H20-093] 7| $XIBYHE 7h5 T3 §2/20201203)

2. 87|19 DB 20215 SE IS - BHlalof sl H27 2Alkle] HBHUS
Cts1t 20l SHHELICH

2t s
1} alo|J|3 : FIE AL - ZHlalolfl2E (WUs|sEHESME =)
2) Alolihat - 1o 0l4 HREH 28 [/ 20218 FEHE
3) alolzg : [alg] 2.4 (=28l al9l), [1xt&ED] 2.10.~2.19. [HSEW] 2.26,

L}, alelzdq

. syze | 1| gg

sojs LR/ mAT ME EHE Pl 1 e

et a1l

A 1=072 IEa=ns mo F LB MBS EET 180 oim oim
LOYBNTE Y& NE=E | AXNQEE 20| 29 | s

T FE 2 AT e BUE e oz | o

£9 1. BSXEAI-66(2020.11.05)

. ESTHA-257{2020.12.03.)
. A0 H D Ap1-072
. Aol MR1-0B4. 2.

Bt pa o=

<18 95 =7rAFA[EEH-Helel Rl 21>
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FE 2% FAAAZE AS
Kol
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<12 96. VTOL 7HE 7|H|>

<H 21. VIOL AlgH|Y AL}t >

P.UJ!\’.—‘

- Wﬂ"ﬂt : 5.5 kg
- Z|iO|EEE : 12 kg
- Z40|xZx=0]| : 2500x1500x600 mm
- ADEE 35 m/s
5. GNSS : Trimble MB-TWO
6. ollEdd e QX HF A1t

A|'é|;|47é_/.\_ O-IA'l HloHIl‘ 717'5 QI.A'IAl)
AlE=d - 2021.04.18, 2021.09.09.
A7 : VTOLZ| Z=A|H[(C3NM0007348)

MIX|E : vioL |22 2%t

X[ . +5 deg O|Tt

HolH : X4 HIY 532 Survey HIH 53

Z1} : Dual AntennaE 0|83t0] &|TA=E 71| St= GNSSE AHE35H0 7|E Flight
Controller®| AHRS(Magnetic Compass Z8hE ALE3S I ECt Y2z
QXL T Lo, BEEXE 5= EE'<'>'|- X A7 m
WET|X| FHOIM 2 207t SA22 J|)

2MZ0= HolH 252 Qo Hl™ FAQ 7|4stdez olgt Joo| /US

1
ol
M.

HI HI Jio
J?.: J?.'_ Id:l

2to| k0| 2 Atk

P X
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<H 22. oYL= RMS Error(deg)>

Basic Basic
. Dual GPS ) Dual GPS
Flight # ) AHRS Flight # . AHRS
Difference ) Difference .
Difference Difference
1 3.018 10.015 6 - 5345 | 6.374
2 4.220 12.280 7 - 3421 | 7212
3 . 4.828 | 9.017 8 5632 | 15600
4 4077 | 16.673 9 5392 | 10560
5 - 3602 | 7.078 10 - 5481 | 14924
Dual GPS Difference Basic AHRS Difference
Average | 4502 | 10973
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<H 23. Yaw Angle(deg)[Dual GPS = RED, Basic AHRS = BLUE]>

- 14 -




<H 24. Absolute Difference(deg)[Dual GPS = RED, Basic AHRS = BLUE]>

1 2

3 4
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- ol B A AFOIARS DT AFAH AH 03} H2E 73

~~~~~~

<E 25 ASEE 2

]

2l 1 2021.04.18., 2021.09.09.
3. AI°=.47II1I : VTOLZ| Z=A|H[(C3NMO0007348)
4. FON ¥

- XHZ ;55 kg

- Z[CHOIEFE : 12 kg

- Z0|xZEx&=0| : 2500x1500x600 mm

- XD HE ;35 m/s

5. GNSS : Trimble MB-TWO

6. Y= QX =5F ALt

GAHX| 7 VIOL AHSEFERIX] At

_2EX ;5 m O
15t ZA0|M 1022 Survey H|E G|O|H

T4 OgHER B SHEA)
S Q
o

o
| A
_|_

|:|0|- |:|0|'

- 2MOHolH : 3¢
- 240 IGSAERX A ZEXE 55T Dual AntennaE 0|83t EHEE
AMSHE GNSSE AME SO 7|&E Flight Controller®] AHRS(Magnetic Compass
ghE MEOM 28 Al Zde £ A= Magnetic Interference®| FeH2
g = AS HeE 7|0
k=X
=

o HIA SAQ TdeEez Qe ol A

4 X oox K o
;E

=4Zut= HolH 252 23 2
JE
Flight # distance from GPS (m) Flight # distance from GPS (m)
1 1.3962 6 2.1662
2 0.8332 7 1.1613
3 2.8224 8 1.2376
4 2.3032 9 2.0695
5 3.2741 10 1.8123
Average 1.9076
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Flight #10
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- SAATE A ST A9 22T MBFA 2F4 1F AAF ASQ9)

e S
I R Y . EAWH|YEK| ZFXL
Il RHAHE : 91-057421

VA YR
No. MUY : 1983038128 ‘.,
V.E A EEYA
V.2 . Oges

X B B Y:202204%06%
X E3oHY M2SEN1E U 22 ¥ ATE X306X0]|

$i9} 20| ZZTHWRK| ZEA FUAE BIELICE

vi. Bt % 1 8 o ® 2 0| At

LS % S
IR A Y EAYE|YEL| =X} :
Il AHAHE : 91-057422
v. 4§ %.88% )
IVa. 4B - 198541090169
V.E  2:37E -
b VLE Egues =
l\ - ,_. X i £ ¢ :202204%06% d
IX BT H12SER 1Y U 2 ¥ ARE H06E0 tfa ’
Qlet 20| THBHIWHK| ZEX SEME YIELCL =

Vi B2 0 EorH B O] AL E LS

91057421 qy#

Xi, B AR
SOUEIZENE

Xill. &7|Ag
- FigALE

VI XA M

91-057422 2&0
XiI. BHEARY
FOREIBE/1F

Xill. &2| Abg
- Hgtarg

VIl &X|AF M S -

<13y 108 XY MWK EFX 15 AHS 1S

- = A4 Al $E 9 LIDARER % A5AE 53
- S AR A Bk gAT FAGF] WA FhAM Ao, of
= [e) o)

<12 109. VTOL 2td7|Hof %

- VIOL €714 29F &8 25 o5 ({4
EEC PN
= 1

- = ARIVA QA

=
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- olehe & A4 ABOIAF FES AT APY AE F4 el L GPS 4

EA MY GPS
.‘/
Zlgkd GPS

Fi
.;

<d& 110. ASOIHE FEE Qo Ad AsFH AHL 79>

<d8 111, of2t2=0f 2X| 2=E AESFH QrH L

<33 112. Ot2t2Z0A O|FFQ vioL 2Hd7|K >
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e Lt : 36 FOR40164

<18 113. vioL 2t87IH| of2t2 Mo HAAlY HIHH O|E >
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gooE Fukg geteeld A 2 £ A% A

(1
O

123 =(2020)

A= =L R s G |

telL ool & Twin Otter &7 27l & /M = 7|Foz A4 g4=

gz Il of#fel= 8709 FAl of#o], & gl ofefel= 8719 Al HE olE o]
AR 7)E

& 7 dAYly "3 FHete <tely FE2E JPE I HHETS Bk ol 37|
AgAd A &7 S THIEE HAS A

J

S Kenn Borek Air 7|93 A #H
Jﬂom#ﬂ# Z7] B} FAA o 3|4 wgron 3R

<38 14, 3712 Z 700 8712 ELE of2|o[7 dX|E O|O|X]|>

Power divider — _— Wing reflector

Balun—

Dipole™

Connector

<38 115. StE|LIS| MAHOl T

P
A\

oLe L} elementE Twin Ottere] E7) ofzjoll 2

571 94 72 2 A71H Aol 8T ARE FEEEE X A, AlEdelA, F
A3t B4 3

HddL2 Folo] Nomex BATZ7F U+ Faddw HdAZ 74

FHIY elementE &3t AYHE 18 E Ya(HDPE) S 2 A &=, =ol&
20mm =9 A¥st A&z @4

Ba o] A 2 167004 12712 Z9dA FUd2 AA] TAS 350g0 2 i

ool AFAA thzd A FAE AAFOEMN 7] AH A A

- v H 1
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O QHHL} oflo] A&l B 7i

- Twin Otter= 714 % 120(A 1 %)7130=E(L %) M4 895 Aoz
NS Aoz oA

- Twin Otter?] &3 ol WAshe 52 gelol &)@ e Ao W9 % A& A5s
A4e7] gAstel ABeA F3

- Load Case 1: 7} % aZ=4g, Roll acceleration - 3.4rad/s2, Roll rate 90degree/s

- Case 12 3 &le] 7H Ak 28 stz o] A&t d5olH 29 R = 7153 A
=9 geo] 483 AL Y

2l e 1 PSI 2k A&

- Load Case 1A: +ve y 4 3
2wl 1 PSI 2kek A&

- Load Case 1B: -ve

- Load Case 2: Case lJJr S =

- F o}l slx 7ol A ]I‘irﬂi ojdd wdHe Fxe= G4 oy 3 v g
gE 7|5 xE etAsts A=

- A dE v S 7HEE aZ=lg ol HU XA+ Load Case 13 2Rt} Q-
3k 0.95 psi9] 54 o] wA

T

<38 116. QtH|L} S DYl HR|(HEZ)2 Tto|(ot3iE) Al=20[4M, Load Case TAA
HE] ), 1B(F B @), 2AMHRA] &), 28U BIW &)

<H 27. Linear static FEA A|E2{0|M ZA1t 29>

Load Case1l Load Case?2

A B A B
Pylon with jury member Displacement (mm) 2580 1440 26.20 14.80
Failure index 0.277 0.136 0.340 0.137
Pylon without jury member Displacement (mm) 43.20 12.10 4320 12.00
Failure index 0912 0.125 0923 0.118
- tholZ <teltte] = W& (balun, balanced-to—unbalanced transformer)< Al-8-3}
AhE Twstal T/R=91A 9 50058 dd2E SVl a3k 1002 2 fdd
2 W3
- whE ARE A7) kel Fa ojulol gl AFHolA el
- AlEdolAd A WAL &4 0] 170-470MHzo A 10dBel 77k A A 8 FAES 5
=3}
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S-Parameters [Magnitude in dRB]

10 e

-12

W

a ( 450.42. -9.7626 )
uzr 169.54, -10.042 )

250

300 350

Frequency / MHz

100

<dg 117. 7t ofg|o] A= 0] Zup>

550

—51L1

600

Fle Irstument FResporss Jmubs UL Help

EREE0. e -
- ol Logh S00nEs 1005 Markar L
23 )i B 1
"|-|!-r.--- Bl
AF
-} ——_———_—— 4 e B 1 I:!.ll.-I
1]
g |
LN -
j
in K _-' T |
15 |- ! 1
L] .
as |
1 <080 Shail 107 DBDMI e e BDY MM
TR chid | mimg  HAm | #wEs |G e 4 FEIEIEK OF g CARTEn ' 0L || M
<12 118. QAHIL} of2f0]e] THY elementO|AM == BEAL Al>
— F9kgEA (anechoic chamber)oll A &4 317] 913 4 elemente] A H. ofg o] A=zt
- v g7 G E dplsts Ao udd Fx27F H2E 4 element® T4
- SAE WAL &AL A Fug gl g 10dB Pl S g9
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Time-Gated 811 (dB)

<2l 119. 4 element QtE{|L} Of2f|0] ZZEEIS>

150 200 250 300 350 400 450 500 550
Frequency (MHz)

<18 120. 4 element A2 O{g|0|9] ZHHE BHAL H>
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After pulse compression with Blackman-Harris window
T T

0 T T T T T T T
o
X 3.2772¢-05 || X 3.2782¢-05
Y -2.9031 Y -2.4974
-0 | =
X 3.2796e-05
20 —
20 Y -22.9538
L
|
‘ [
30+ |I =
s |
o |
o |
[=] |
— |
5 |
g 40 | .
o
_SU -
/
60 [~ f 1 r
| I
il I\
1 1
I |/ It : I, A
I AW | N ' [ ' 1 i A
200 | N R I I W II I ‘ | | 'l"l nolly, kg A A T
| | I i | I i | [
bl Bl l |!| lrl. N | _|'I", i..|||| | H1ARL! Uy I Al | A IR Ik a0 [ ]
32 322 324 328 328 as 3.32 3.34 3.36 3.38
Fast Time (SECONDS) 108

WAs ol F3 170°470MHz tjelo] &al: 24 nz3} 922
40dB o] A

GaN T3 7]& Ab&3ste] doly Al~wvle a-9-4 HAs

GaN 37|15 AT 45 123 A Aol FulAos "ojx]7] wjito] 22} 11z}
S AAS oF 200We] ¥a dES A7) 8] ¥l Ay FEU)E AA 2
T FZ7)19 98 u%9 WE(Balun, balanced-to-unbalanced transformer)S A}-&3}
of Agy o]o A3k wES A gt

WEe] 9= g9 9 1xy 9 Vg B2 A5E Fole 9s 3

1= YEY A A4S ot 21XV F A= B oF 30dB otz &Y A
NEE FAF = dom o= olF YA E pre-distortion® & U5 FHAd

- 166 -



BEGT)

Custom MPGA-152+ MPGA-152 apT2mps 00 » 2d]
s 104 dBn | 23.3
—_— /‘/t f—t——{ 14.9dB 149 dB -1 B
Chirp 05 dB l »
Input from . b P
e T— Balanced Amplifiers e Fosic i . Iigh Power Balun
System Power Amplifier

Balanced Driver Stage Balanced PA Stage

RRP03250-10

Custom

To High

Power switch
B = =]

1 dB;

and Band Pass Filter

=S CHo|01 13>

W Spectrum Analyzer 2 +
Swept SA
Input Z- 50 O Atten: 10 dB
Corrections: Off  Preamp: Off
Freq Ref: Int (S)

PNO: Fast
Gale: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT i R

Align: Off

Trig: Free Run

Scale/Div 10 dB

Ref Level 0.00 dBm

Video BW 3.0 MHz

Nov 03, 2020
1:16:31 AM

Wl ik

\Avg Type: Log-Power E

w

Stop 2.500 GHZJ

#Sweep ~152 ms (1001 pts)

rrlg
; m9

] freq=170.0MHz
=10 dB(S(8,7))=-0.145
20— m10

freq=470.0MHz

" ) dB(S(8,7))=-0.418
40—
50—
-60 T TTT | TTTT | TTTT | | % R | TTTT | TTTT | TTTT | T TTT | TTTT

0 100 200 300 400 500 600 700 800 900

freq, MHz

<0 126 BA7| MEAAHOIN AFSKH XY 222 TH ZF A
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Spectrum Analyzer 2 +
Swept SA

KEYS]GHT Input RF Input Z: 50 O Atten: 10 dB PNO: Fast Avg Type: Log-Power r
Coupling. DC Corrections: Off  Preamp: Off Gate: Off [Trig. Free Run WA
GO Aign on Freq Ref: Int (S) iF Gain: Low
Sig Track: Off

1 Spectrum

Scale/Div 10 dB Ref Level 0.00 dBm

Video BW 3.0 MHz Stop 2. 500 GHz
#Sweep ~152 ms (1001 pts)

Nov 03, 2020 | 7
1:57:24 AM | >~

<13 127, £7| 22W2 TE 0|3 TYAHEY 3>

| Spectrum Analyzer 2
" Swept SA
KEYS|GHT put RF Input Z- 50 O Atten: 10 dB PNO: Fast Avg Type Log Power |_|
pling: DC Corrections: Off  Preamp: Off Gate: Of [Trig: Free Run
{Align: Off Freq Ref. Int (S) IF Gain: Low
Sig Track: OFf

1 Spectrum
Scale/Div 10 dB Ref Level 0.00 dBm

Video BW 3.0 MHz Stop 2.500 GHz
#Sweep ~152 ms ~152 ms (1001 pts)

"') M ? o © - W 55 <
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Spectrum Analyzer 2 +
8 Swept SA

. put RF Input Z: 50 O Atten. 10 dB PNO: Fast Avg Type. Log-Power ]T
suolina DG

Co Cormrections: Off Preamp: Off Gate: Off Tng: Free Run
@ Alig i Freq Ref: Int (S) IF Gain: Low
Sig Track: OF

W

1 Spectrum
| Scale/Div 10 dB Ref Level 0.00 dBm

| Start 10 MHz Video BW 3.0 MHz Stop 2.500 GHz|
Res BW 3.0 MHz_ _#Sweep ~152 ms (1001 pts)}
| | I Nov 03, 2020 | /0y ] w
ol | ’j o - ? 2:04:19AM | 5~ Ol (OO0
<07 130. ©HY B FF7| ABAl MY2HEY 2>
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File Instrument Response Stimulus Utility Help

OERE00 o
t 1 Ses 1T Ll B 00008 z 5 1521 Log 1 O0E B
|
40 t
0 | | | | | | | 2 17o0do b | 3ee6
20
0 - i 7 ;i

=
T
|

10 et
20 id A P ——prz——|: H .
- I.
a0 1
| |
i
40 t
-50 I
11 -Ch3: Stant 100000 MHz — — Slop 600.000 Mz |
s | cnd | ieming || Swp | Bwetok | ¢ 3Pon LCL | 202000310300

<O 131 1EE UE AMEE 58 21

8 Spectrum Analyzer 2 +
| Swept SA

KEYSIGHT !nput RF Input Z: 50 O Aften: 10 dB PNO: Fast \Avg Type: Log-Power |T;-
Coupling DC Corrections: Off Preamp. Off Gate: Off Trng: Free Run W. iaa
Align: Off Freq Ref: Int(S) IF Gain: Low
Sig Track: Off | NN

1 Spectrum

| Scale/Div 10 dB Ref Level 0.00 dBm

|Start 10 MHz Video BW 3.0 MHz Stop 2.500 GHz
|Res BW 3.0 MHz #Sweep ~152 ms (1001 pts_)j

mO M ? T E i Es

<OE 132 I 2EN dEA MY SFT| ASA| mflAHER &35
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O RF Z=E B¢ 7/ &8 $FA(T/R) 2994 A BA2=E

- A R FA AMEA2~E 9o 100-500MHze] T3k WRlo A AEsts Ay s
2917 SPDT (Single-pole double-throw) =912 7Rste] Fal7]ol A FA7 2 FH&
o] AgHE AL A

- FA 717 e ol = DI Aol & AE dIP2E FAsta D2E A A 9o
SV FH I rEly = Atolo] v wEE v {4

- 41 717F B9 D12 AA I D2& AAH Dlo] A Qo HA

o L5
S B4 B 500 PN T A2 Gol 28 DIF AR 2o
3 »s x 5

ﬂaﬂ T2 EES] = 7F A
0.5dB " ko]l 1 HA} x2S A A

_I

Y E Se =

gl o] %f? Zhg WefelA 20dB o] do = %?ﬁ%

- 1= T/R 3 A&E F27] 29X 43%d dAdL 86dB o] ow #4417 &4 U
x3t5 LAl 27

- 29 A A7 B 1) AEE SASR e A" A= 60nse] A7) A 20nse] 11
71 NS El

- gl dEel Hded BE AES Awsta AR &9 RS 5T dE 2 AdS
A Ta FAE N

- QL A8V 4 E T AN 299X E FEsked agk -50V, 15V % 5VE Al et
a1 117] B A7) AR F9F 500mA e HA3 HFE F

- EE AL T A= T/R 2923 sde & A S3HET PCB sl 3774
o %

. =

Driver Switch

wod uy

Leww! shifter

<1 133. SPDT AKXt & AQ(A E2tO|H e SECI0|{H >
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<H 28. SPDT T/R 2%X| Mo ZZ>

PIN DIODES
STATE DI D2 D3 D4
TX-ANT Off On Off On
RX-ANT On Off On Off

<38 134 M S =g E DEY T/REAX|(RBZ) Y EEO|H(LER) AIMEHE>

Measured
mi2

m3
fri

eq=170.0MHz freq=470.0MHz

dB(5(9,9))=-37.509 dB(S(9,9))=-18.639
m7 m5
freq=170.0MHz freq=470.0MHz
dB(S(5,5)=-30.012]  Thru dB(S(5,5))=-19.142

Measured mz-‘\*’ EM-Cosim
1N "."22
- Transmit to Ant
Measured
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ISOLATION B/W transmit and receive

m2 m1
freq=140.0MHz freq=470.0MHz
dB(S(2,1))=-52.210 dB(S(2,1))=-36.399
25
30— >
.-—""f,.-/
H__,.a—'
35— f'}'fff"
= Vo
1-' _dD_ I--‘-"-M‘J_,_..---‘-“"
g _.-’""r.
2 e
m 45— !
- ./\_.r'
i
50— )
12
-55—\/
'BD T T 1 | | HE TR 4 | | T T 1 | | N | | | D TR 4 | | T T T
100 200 300 400 500 600 700
freq, MHz
<17 136 HAI7I9H 47| Atolo] Hel 5>
; Q |IJ:
wm Z S
= T =«
13V ——
5V ——p PIN Diode Probe oscilloscope
Drive Circuit
GND ———»
JoIIL: o
:I Ant
<O 137. DEE T/R 29X[Q] 22/F Azt 7] ?Iet HAE "X 28
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voltage (V)

voltage {V)‘

10 -
0 B oG o i e SR S e e B—— _‘:
-10 4
-20 4
4 Taue = 60ns Tran = 2015
-30 4
-40
50 - SEORR— S
] Turn on duration 10 us
-60 - 5
T T T |: T T T [ ' 1 '
-10 -5 0 5 10 15
time (us)
<2l 138. 1E3 TR AR MEAIAH MEIAIZE
Power Distribution for PIN Diode Driver
PIN Diode
Switch
T I PWM
48V .
ADAGOOF-48 »  LT3758 > LT3013 »  Driver
52 Vv -50 Vv
1BYvV 5V
LT3045
. LT8630
15 Vv
LT3045
18 Vv

<72l 139. PIN Clo|e=

o
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2014.000mil : T R~ =Pt el : 2014.000mil

200.000mil o kL ] - T b : :
-:-| IGvEO0.0DOmiI
3400.000mil

~ 7} A7) = FuE, 29 27,
AE) 2 TE7) 2R FAEHY o

; ) Q4 B= Agew A7 9 A%

- #@He) o o) Bre NEE Foltd AE

- FuEsh 29 Aol BAE Adais B nAY T ABE AF SR
Fa712 nastr] 9%

- A7) Al ag deleby W EmEed) AL 9

= TR MBEAIARS] S A3 $417] SE 1dB o]l el A
Bl whAb S A4 FakE tigol A -10dB mRte ' UERd

From HighTGL2217-SM  HMCS49ALPACE  ULP-470+ HFCV-145+ HMC284AMSS  LHA-23LN+
Power
switch o I o~

v - =

Limiter Switch Low pass Filter ~ High pass Filter Switch Amplifier

Gain: -0.9dB  Gain: -1 dB Gain: -1.5 dB Gain: -1.5 dB Gain: -0.5 dB Gain: 22 dB
ULP-470+ HFCV-145+ LHA-23LN+

To Digital

ik —— System
= = 4| e

Low pass Filter High pass Filter ~ Amplificr
Gain: -1.5 dB Gain: -1.5dB  Gain: 22 dB
<38 141. UWB 0| 7] MEAIAR SZCH0[0] 23>
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mi5

. | | 1?0 OMHz
" ? 7))=-10.32
=30862

O Uxg Alx® ZZE 9 /N gxg A HA 2~

- AE AxZE k= 8719 AP LAVIAWG) 9 16719 41 2sE A dsts}
= 1671¢e] A/D H37|E xdsle UxE ABEA A" 1A

- AWGE °]§3te] 1% 9 9 MxE B3 A% 98 S Abd d3tste] nxa 938
Fola AY B A AL S 2T A" 7 £ Ths

- aﬂ ojt] AA¥ Hx whE Fakg HAA F4a FE APET F e Aol X e HH

O tE Fa5 Hetdoln Az @ 9 74 A foly Alad A 9D A
- FA7] o9l A" H A5}

- 3128 AL-FA 29X 59 A" HA )

- A7) ekl Al H A5t

<12 143 Z2EEIQ HE>
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5. S .
f 2T
= !.II -
11} - " Belmais E ==
-':R. !.II‘.Iﬂ.n - ?_;
3 { - 40
3 | ¥
¢ i H]
o pa " 1 ;’: Sl
2 il 1]
/f’ A :
[
& o B oG 3 X o 200 400 [, BOO W
Froguendcy (MHz) Fraguanty (MHEZ)
<% 144 Z2EEIY A0 X FHHE Z1k (Zh) S-parameters (?) & LY AHEHS

Transmit
= = =
[ 5

2

Floating port V_A =V == Floating port

<8 145. T/RAK| 0|0t >
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5,4 (dB)

S-parameters (dB)

| —— | .
4 - — .Simulated S, (dB)
a0} I weeenses Measured 5.51 (dB)
‘\. — Simulated 521 (dB) 1 =9
i\%\ ~-—--Measured S, (dB)
""zﬂ $ - - —
b = 3 %
‘\ 1-10=
=30 ”
-
1-15
40
.50 : ‘ ' : 20
100 200 300 400 500
Frequency (MHz)
<38 146. T/R 29X|o] MY £ d2f=>
-20 - ! !
— Simulated SPDT switch
-30 t = = ‘Measured SPDT switch
weeee: Measured SPDT switch with CMOS
-40 ]
-50 /—”" :
-60
70 | 1
-80 r .
90 1
-100 : ' :
100 200 300 400 500

Frequency (MHz)

<72l 147. T/R A9 X|Q] A|E3|o|MDt =M=l isolation
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Shunt and Series Control Voltage (V)

<18 148 Ml A9X[et E2t0|H T2 EERY>

10

0 P L

40 [— Series

s
o
o
]
. g """'“""S'huﬂt
= o == “TTL
- e
@ E -20 |
g 8
=> 8 [
# .§ =30
- W
= 0
[}
t
2 50|
0
-60 : -1 -60 .
0.1 0 0.1 0.2 a7 9.8 9.9 10
Time (us) Time (us)

<8 149. E™El On/Off AlZt>
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= Clock
2 4 - RF signal
= Upper envelope

Amp (V)

0 rise 2 4 6 8 d1+ﬂt'5--“
<150 ns Time (. Sec) <100 ns

<& 150. FEE AKX rise timedt fall time>

<12 152. O|At BF 47| 5t MM T2 EEIY>
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BDEg

m8
freq=170.0MHz
dBES 1 g=-15.070
dB(S(2,1))=18.656
dB(S(3,3))=-20.926
dB(S(4,3))=18.677

S ——
B

o s s o

m9
freq=470.0MHz
dB(S(1,1))=-10.414
dB(S(2,1))=17.426
dBESP,BB:-‘lB.OSB
dB(S(4,3))=17.292

dB(S(3,
dB(S(
dB(S({

'40_|||||||“|i|||||||||||||“|||||||||
0 100 200 300 400 500 600 650

freq, MHz

<18l 153. £=A17]19| S-parameter ™70t A|E&{|0|MZt>

o o

_;(]

2 ofN

T Wetdloly Az B 29 Ve A A4 voly Ae B 24
%

A HelHE Ayl % A5 A df71A AA

Ech ogram after processing

Range {(km}
o
14

Need a few more dB
SNR improvement to
bring these deepest a5
layers these out
continuously

F-K migrated image contains
10 virtually nothing below appr.
Along-rack distance (m) 275 krn in thiS region

1
4} 1000 2000 3000 4000

<18 154. 2HY = HO|H>
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- A A" RIS EA A

uMS 4L

TxI/P

" e e
— |

Rx10/P Rx2

Tx/Rx Ant

Rx only Ant

€2V 0Ci/p
Control Signal
GND

10 MHz Clk

5equencer 9525 32 33,8V.

1

To be combined in Single Board

< 155 Y MY ZE>

_\T_ °
.u_ ‘L

Measured power | Quantity | Total power

Single-channel 121.42 W 972 W
Digital system 300 W 1 300 W
Server 200 W 1 200 W
Network switch 25W 1 25 W
KVM 50 W 1 50 W
Subtotal 1.55 kW
Safety factor 0.25
Total required from platform 1.94 kW
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<% 158 oY C|XtQl>

Clean Wing Design 1 (PD1)

Design 2 (PD2) Design 3 (PD3)

<8 159. QtH|ILI S5 9Hs A=Y 0[M>
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Wo Pylons (Clean) With Pylons
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e
R 0.5 05
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0.3 03
0.2 02
04 01
20
] 0
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<18 164 47 a2 FEE AHLE 02 0] FHIAIY HAES

-30

-40

Magnitude (dB)

-60

-70

] 10 15 20 25 30 35 40 45 50

Time (ns)

<38 165 FEAMEOIM FEE 470 224 SFH|LE A2 0[Q] Az Y HhAF 24>
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4.962 m

242m

0.30m

Array Structure

<18 167. Basler E3HEF QtEILE T2 2 24>
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U LIDAR =23 AA ¢ 3 2971« M
(1) 12 =(2020)
O LiDAR-%=%%-RGB vs4A &3 38 (GRYFNAF §9)

:
S ATEA S D BA e GEFEAE-TEAA 1 FAT BES 9T vLeE A2 A

<12 168. LIDAR-EE&-RGB2t GNSS/IMUZ} STHEN MM A|AHS

- 44 2w AYE 919 LIDAR 253 RGBS GPSA 5z 44 57138 53, 18% 9
A s A A A HAE 93 1A A5 Ag

Even
PPS & GPRMC

Trigger

PCAP data storage

= USB storage and PWM control
input

<3dg 169. MMSZ GPSilz S71=t A X[HAIZE 715 HA >

O T AlA Az="l3 GPS/IMURE $12] 22k BA A

- ZF olu A AlA e} GPS/IMU, GPS StH U Alolol= B8] & <l %] 2 2A e 27F &
A 2 Qe AET) wold SR HE AEC] HAAGAAM X A ARS ¢ 2
A frEsto g WAl AAL/ B A ¥ o] okt
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W Roference
" Primary GNSS Anienna
~.

) : @ MU Board
INS Config ¥ R, (90) — XAxis
: : = -+ ¥ Axis

SR — ZAxis

» Graphic Prerequisi
» Mounting Angies.
- GNSS Lever Arm

Reference to Primary ¢
(In VEHICLE frame )
x: 0.040

5 General X b h | Z b
> Graphic Prerequisites > -
7~ PR
> Mounting Angles s X
c
> GNSS Lever Amn Yf,'
w IMU Lever Arm Z
Reference to IMU Lever Arm [m] C
(InREFERENCE frame )
X 0.021
¥. 0061
z 0051

<12l 170. O|O| XM ML} GPS/IMUZE ZHEXM| A S| XIO|H >

- A2 e LDAR 2%%-RGB 344 §3 A2de) 92 o3 ng Fa( 7
shan @)

PIXEL_SIZE=7.4e-3
F=8.214503
TIMEDELAYO

= 1.0

PIXEL_SIZE=7 46-3
F=8,00
TIMEDELAY0

Z

")

l{{/i////#f/f/// ,

Nominal boresight angles, focal length, and time defay

<12l 171. LiDAR - =22 - RGB CtEMAM S& A

LIDAR hut in 18 tracks reconstructed with nominal boresight angles and lever arms LIDAR hut in 18 tracks reconstructed with final boresight angles and lever arms

<12 172. LIDARZEZRGB CIEMA E3 A|AH = LiDARMAMO Q™S 2F © (Z=)nt
H

e EE

=3 | >
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- A oAt BA s3] i 9% 2EWD B9 LIDAR £QE S92 ko] A
AZE 2 s A &

= "1

- 7]1¥ #5%¥ VNIR-SWIR 2832 ARAGS FUolA A5, o)A HARA ATE
o

R
S AJERAToZHAN JAATFEE 12cmolA 10ecm=E FA+

Site: Incheon / Calibration Version: 20200508 (N
» Site: Incheon / Calibration Version: 20190923 (Old) * Site: Incheon / thration Yerslon (New)

(:!j TR -

1 . L e w 0642283 | 0012165 -178.694335
0.424815 | 000409 | 178527097 i Lol $ - - ; - s
e = - ¢ s { x> g 0006831 0051326 | 0000000
0010942 | 0041360 = 000000 |[CEEREL. RS \ .

L .

0067525 | 0041191 | 0000000
0034099 | 0093549 | 0.000000 4

<38 174 HEtEE SiE XY M =52 AY =2d WE H2E>
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(2) 22hd %=(2021)
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o
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X
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64°50'34"N

64°50'34"N

64°50'35"N

M.8T,ZV.E9T

M.6T,Z7.E9T

g H/=of

ME x| =

0.1667
0.0941

0.1256
0.0925

RMSE

0.2951
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0.1036
0.0425
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&d| 1ok

& |{0F

-_—

=

VNIR

SWIR

<712l 176. 2fo|C}
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= = =157 3T 3L ) = [e) O oOlF o =
O tFAA e F17]-83 FHF T g 295 A +97= /L
= B > 3 =0 o] 5 2=
- ZwFAA -2l -RGB AlA H A AR 5S A vdxd 2 AMEAY(AE, &
= = = = = R
E, TEE =F 5) HAAS AR ZEa
= = = o) [ S > = = = O =]
- GPSEA ASFAE o] &3k vd 914 3 AA AR SHYE T3 A 2EF AR
= = o5l wlolx
A2 e 99 sl mehel A
Sl= = B 3T =40 =
S B 9% 283 golth RGB ¥ EAEZASE Fol §4 AR A4 Has
Flight Characteristics ]
: Flying Height (m) ) Blue Cells are
; Flying Speed (m/s) 5
| MB00 . Drstance Batween Passes (m) | 5 Uenr-Dafinad
i Aproximate Distance Between Pazies (lat decimal) ‘ 0.000046
|  Aproximate Distance Between Passes {lon decimal) 0.000061
Data Characteristics | | Good | Review |
| Owverlap
| Sidelap 4%
RGE | G50 (em) 032
| Herizontal FaV (m) 19.30
| Vertical FoV (m) 12.89
; Sidelap (%) B1%
i GSD fomn) 402
Hyper | Frame Period (ms) 804
| Frame Rate (FP5) 12439
| Horizontal FaV'(m) 25.73
: Laser Spot Width (em) 248
; Laser Spot Height (em] i 181
i Scan Line Veertical Separation {cm) 15365
LiDAR | Laser Spot Horizontal Separation (cm)
I Sidelap
- Horizontal FaY- ()
| Approximate Single Pass Point Density (points/m®)

<38 177. Z2&-2}0|Ct-RGB MA

Radiance values of
targets in image
o

Spectral reflectance
of targets

Raw image

s

..;

“Converttoradiance £ |

Interpolate collection time for each scan line

Radiance image ] Interpolate EOPs for each scan line

Frame index data

s

GPS/INS data (PPK)

= s l : _. s

—-; Develop empirical models i Establish sensor models

1 o 1

H,

Reflectance image Reproject image points using sensor models

Boresight angles and |
lever arm offsets

DSM data

Fill holes in ortho-rectified image

!

<d8 178 Z2EFY Atz M| mto|=Z2tel>
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LIDAR Point Cloud

Hyperspectral
(4 cm)

RGB (0.6 cm)

<32l 179. BA| &5 CHEAIM HOJE F4 Al
(3) 323 =(2022)
O YzAMA 2" 1] 2 B33 o2 A 9 AHSE 7S A
- GCP A# 4 =] E7l53 G249 EA 9= GNSS/IMU A8 $A4 8 7&S &
st F71=4d F17] 94 A 71 N SuldA] AA SHE S35 1A AR} vl
s B3 1 Hes A
- A 7lE Ago] EvFes duk 17] AR AAHEEe] H§- RGB A =9 45
3-4 mo $9% A= 7H Y ke B Ao A kel T g GNSS/IMU A& 9F AlA
FAY 4 24 7S o83 A RGBY A9 2 cm We, 2ESFANY HF 6
cm WY& 24 39S
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32 ¥FAEFHgS=E Ao LIDAR AME 53 AWUstA B3o] 7esitta
A A YA FH F9¥ RGB G om% Ao 753t waba A Abel] A=% <13
A FES o] &3to] RGBS LIDAR ¥ EZFe9-=9 A4 A#z F48 v

St
o}, = 3 5

bl 4 7k 9AS. 53 FYF 2FF U 194 ol 5Y nEg welt AN
AR AP 2F7k A9 e. ool wel LDAR £QESe9=9] 49 gl A
g FREEY B0 BEAA %] HUS

oleI% LRZES FASH LIDAR MM 2] HHel xolgk 4 AvE muy 2
soobd] EAA BE AAY F MM 2E ARH Eolsk HRlE 2 Fol7t glo] 2-5
cm 9l 9] ol E melF. ol 3 L AAAA oA F& NS o PALEH &

<H 31. LIDARQI RGB EQIEZEIRE &£0| Mk Hlu>
720 Zaar RG]
Al 210 cm 120 cm 85 cm
LiDAR 211 cm 122 cm 86 cm
RGB 205 cm 118 cm 87 cm
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Zaarlol 712 o @d5ulS FFdolt AL A7 E ¢t 2023.12.15.72023.12.29. (15%)
ofgtes g @ ?1% 2024.03.16. ~ 2022.04.04. (209)
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A e

<# 35 CHE7H 578 &&8%t BAEX 25>
Parking o ) ) Unit Total
Description of Content Quantity | Unit
Mark (kg) (kg)
LKH 23 HHESHS TR
cm=omm 1 BOX | 660 | 66.0
#01 (Safety Equipments and Tools)
LKH 23 AHESHS TR
cm=omm 1 BOX | 500 | 500
#02 (Safety Equipments and Tools)
LKH 23 AHESHS TR
cm=oTT 1 BOX | 800 | 800
#03 (Safety Equipments and Tools)
LKH 23 AHESHS TR
SEXETH 1 BOX | 670 | 67.0
#04 (Safety Equipments and Tools)
LKH 23 SHEE
ore= 1 BOX | 550 | 550
#05 (communication equipments)
LKH 23 — ) .
06 EFALE E (exploration supplies) 1 BOX | 30.0 30.0
LKH 23 .
#14 GPR &H|1 (GPR Equipments) 1 BOX | 51.0 51.0
LKH 23 .
#15 GPR #H|2 (GPR Equipments) 1 BOX 13.0 13.0
<36. Of2t2= E 0|83t EALEXAl 2SS >
Parking " ) ) Unit Total
Description of Content Quantity | Unit
Mark (kg) (kg)
- O|AHZ2] (Pisten Bully) 1 EA 8,000 | 8,000
- ojAH =2 E2 (Pisten Bully Track) 2 EA | 2,000 | 4,000
- 2 OF2E (Quick mount) 1 EA 500 500
- =20|E (Blade) 1 EA | 1,000 | 1,000
- ALE2220 (Snow blower) 1 EA | 1,000 | 1,000
- ISO ZAH|O|LH (SO Container) 2 EA | 20,000 | 40,000
<H 37. &320|4 EALE 2ot BAEA Ho2E>
Parking Mark D ipti f Content Quantit Unit Unit Total
arkin ar escription o onten uantl ni
X i y (kg) | (kg)
Radar Rack #1 1
Navigation chassis 1
UPS 1
DREW-ARAON-#1 Delay Line 1 BOX 133 133
Dell network switch 1
Gimli Server 1
Gandalf Server 1
Radar Rack #2 1
UPS 1
Radar chassis 1
- _# . .
DREW-ARAON-#2 KYM module 1 BOX 167.9 167.9
Arena 1
Power module 1
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Antennas 20

DREW-ARAON-#3 Cables 20 BOX 90 90
Baseplates 20
Antennas 20

DREW-ARAON-#4 Cabling 20 BOX 90 90
Baeplates 20

Zarges Box #1
Zarges Box #2
Zarges Box #3
Zarges Box #4
Zarges Box #5
Zarges Box #6

DREW-ARAON-#5 BOX 280.3 280.3
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PR HU R BLRI PR R T &

B B &

£ A @ R
M . 2007/12/17 Information processing industry technician certification
Curriculum vitae
2016/07/26 Driver’ s license
kil i A AEAE
2022/08/05 Folklift driver’ s license
50 5542 (none) MR ( male )
= 0 stgnature 2021/08/18 Drone (ultralight aircraft) flight license
SEDNG JOON, JUN e Tt 2022/06/17 Medical manager (for marine)

PEIE 1983 45 04 F 20 B4

(% 10 &)

#$# Republic of Korea

A Republic of Korea

0 4842 (none)

bR R o e (57T - AR

|EF T (21990) ]
Korea Polar Research Institute, 26 songdo mirae-ro, Yeonsu-gu, | Tel see below
Incheon, Korea
—_—
Email sjjunik e kr il
™ Fares Tolar Haneareh Tascitom T g ® 2014/15 season Styx Glacier shallow ice core drilling project (with Miyahara-san)
® 2015/16 season Hercules Neve Glacier shallow ice core drilling project
- Senior Research Specialist Fat @ 2017/18 season K-route Traverse Expedition (300km, technician)
T (21990) = ® 2018/19 season K-route Traverse Expedition (733km, technician)
5 Korea Polar Research Institute, 26 songdo mirae-ro, Yeonsu-gu, Incheon, Kerea » J015/20 sespmityaute T ausyne Expedidtn (5ablon, teetinielany
e ik 5 ® 2021/22 season K-reute Traverse Expedition (1,740km / traverse reader)
-mail ¢ sJjun@kopri. re. kr
o e T T ® 2023/24 season K-route Traverse Expedition (2.200km / traverse reader)
F | feEoRt - o8 young Chul Shin
FE R - K& Khanghyun, Lee s 2 )
T (22406)
A A B ow =%
7t
2009/08/02 - 2011/02/24 | Graduated from Inha University, Department of Oceanography 7D PSR i :LN
6/29 - 2014/08/22 | Graduated from Inha University with MS degree, Department of Oceanography ) to cantact g FAX
2015/03/02 - 2021/08/20 | Completed Ph.D. Inha University, Department of Oceanography S o) ——
#F A & R B 7 T
2014/02/01 - 2016/12/31 | Technician, Department of Polar paleoenvironmental research oy AL DE ife

2017/01/01 - present

Senior Research Specia

Research Unit of K-Route Expedition

# A B

2015/12/30

Exemplary Polar Person Award (KOPRI)

= =S AlEHHIS XIHIT X A o
<3 223 N3 52X dFYSAIFAZ HO 7[&T9f Cv>
BEHEE 8 8 F
sM6F1A31H
JIF B R
approval
CEIFHRRRBEAA
2024/01/22 il v A7 LTSI
LRI
A E %
i B (EA B
Dircetor; Nationl Institute of Polar Research)
g -3 %3 6 6 JERBHUREIRIPRTE G OREI VT B
Director, Korea Polar Research Institute
® 2
Hyoung Chul Shin  (Signature) 56 6 KrIEHIBUEIRR TR OB £ L TRIRLD HIS &L o
FegimL Vi L
Hb;amaiﬁhul Shin. L%, RIBHSEEAHERISS TORITRRE AT, B
1 hereby consent to the following person accompanying to the JAREG6th Expedition. RfoeREAE, ik (R, RS«
S BROVELET,
@ $1z, R L LORELBICIGRTE, /A5 — hOFL
Senior Research Specialist - Seong Joon, Jun T BENHY FTOT, L LnIRmbsE (L,
FITTINE Rt 7 4 a7 HARB N F—asL
Seong Joon Jun © Korea Polar Research Institute
Ak
= = AlEHH|ISLAIXIHIT 2 o|% = OATT S
<38 224 M3 52X 4FYSHAFAZ FHO|E fIct KOPRI, NIPRE SAIHA Aot
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Tokyo — Syowa Station: about 14,000km
{straight-line distance)

Where Antarctica begins depends on the case, and the Antarctic Treaty defines it
as south of 60°S. The Antarctic Research Allowance covers the area south of 55°S.

The sea-ice surface area of the Antarctic
Ccean varies from 4 millian km? {[summer) to
..ﬁ-i s --. 20 million km? (winter).
. ey Sea ice is frozen sea water, while icebergs
=" _se'as- il are continental ice sheet that have flowed
5 e e out to sea. Seawater freezes at about -1.8°C.

Lowest temperature in Antarctica | Deme Fuji Station
{Satellite cbservation): -98°C

Average temperature at the
South Pole: -49°C
. = L P
The lowest temperature in Antarctica (actual):
-89°C (Vaostok Station)

2t Number of Stations in
Antarctica (wintering): 76 (40) *
G

-

L L —
Due to the tilt of the Earth’s axis, to the south of 66%33' 5
(the Antarctic Circle), there is a midnight sun with no
sunset and a polar night with no sunrise.

The se=asons in Antarctica are the opposite of these in Japan. The sun passes through the north sky, rising in the east and
setting in the west. During the days of the midnight sun, it reaches its lowest angle in the south and highest angle in the north.
With an area of about 14 million km? (about 37 times the size of Japan), Antarctica is the most windy, arid, and coid land on
Earth, and 99% of the continent is covered by ice. The thickness of the ice sheet stimated to be up to 4,897m, with an
average t cness of about 2,000m. About 20% of the ice and 70% of the fresh water on the plan m Antarctica.

©On and around the continental coasts, there are penguins, seals, and many other large and small living creatures, but inland
there are few living creatures.

<38 234 22 HILHFEAHARE 66) 25X %>

O ARFIHA A A syl Az

- Ry, SHEFEE 2HT Fde) FF1A A5E P 98 109 2082
Ao A% mUH" A= 44 (AL, §F, 221 PCR 23 5 714

- QEFAA ZE AL dobF Aol ZEbE ULTIMA OFFICESA 43 &

i =

- Jobg Agto] Belgste] A AUABE AA L A7k MokA AE} GA 5 ETA R
—_L
H
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Schedule

14 Oct

15 Oct

16 Oct

17 Oct

18 Oct

19 oct

After 20 Oct

+ Stay away high-risk

+ Start filling out the self-diagnostics sheet
+ Report when you become unwell

Time differences
Novo Runway: UTC
Cape Town:

| Syowa Station:

UTC+2h
UTC+3h
UTC+4h
UTC+%h
UTC+8h

| After arriving in Cape Town
+ Self-test when showing any symptoms
of COVID or Flu

1 Nov | Cape Town > Novo | 5YO On the day of arriving in Syowa St. and
Novo > Syowa St. the following three days
2 Nov sY0 + Stay in the summer accommodation
- (group isolation)
3 Nov SYO + Avoid close contact with JAREGS winter
4 Nov sv0 member
5 Nov SY0
6 Nov SYO
7 Nov SYO
8 Nov 5YO
9 Nov SYO
10 Nov SYO
= ol ol O o
<% 235 2EHaT M 2™ A 7

Crime

There is a high crime rate in South Africa, with incidents including:

+violent muggings

+snatching jewellery and valuables
*carjacking

+'smash and grab’ attacks on vehicles
*house robbery

*rape and sexual assault

*Murder

Cape Town airport road attacks

There have been recent attacks and violent crime on secondary roads
to and from Cape Town airport.

You should:

+stay on the M3 and N2

+avoid the R300

*stay on ‘airport approach road’ (exit 16 on the N2) and avoid
Borcherd’s Quarry Road leading to Nyanga

*make a journey plan in advance and discuss it with a trusted local
contact

+avoid following GPS navigation routes that take you away from main
roads

X(got=2|7t Sot=) FolAted>

Written Oath

As an accompanying member of the Japanese Antarctic Research
Project, | hereby pledge to cooperate in the development of the
research expedition and the promotion of public understanding for

the research expedition, and to comply with the following matters.

(Matters of Compliance)

. To abide by the rules prescribed by the Headquarters of the Japanese
Antarctic Research Expedition, the respective regulations of the Research
Expedition and the boarded vesscl, and to cooperate in the cxeeution of a
safe and smooth research project.

I

To agree to come under the command of the leader of the research expedition
and other persons in charge of the research expedition while on the research
expedition, and 1o follow the instructions of such persons.

To take necessary measures on my own responsibility to prepare for coverage
for injuries and compensation of damage in cases of aceidents occurring
during the research expedition.

=

the rescarch

The expenses required for panying shall, in
principle. be borne by the accompanying member of the research expedition

or the organization to which the accompanying member belongs.

To: The Director of the Headquarters of the Japanese Antarctic

Research Expedition

08, October, 2024

Narne: Seonig Joor, Jin («’;/

Organization: Korea Polar Research Institute
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2 RYO |' | |, (=] Dome FUJl 3 | |'1| |o 2 (ST ST
OBARA N .. N NIPR
£9t7|X|, W -3 A|2FA| o=t NES
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6 | KUANOT aepi, wal pome i3, A2kl oSEE | O A%
T
7 | Seong Joon | 4 01|, el Dome Fuji-3, Al2t OlEHE | KON | A
Jun @A)
g | OMNO | seiix|, Wl Dome Fuji3, A2k OlSY=E ( 6’?:';1) XTI
g |MATSUMOTO! 0171, 2 Dome Fuji-3, AlzHl ol5 8= (;:;;FSH) XTI
10 :13:50 4917|X|, 22l Dome Fuji-3, AlZtM| OS82 (6':;;5”) Z2MH A
11| ONDA | 49p7Ix|, 98l Dome Fyi-3, Alzh 0l5%E ( 6’?:'?”) HEAUR
12| O | aeim, W Dome i3, A2 olsE2 | UL | oz
13| MRONO ol el pome s, Al OlsR2 | T BE
2=
14| OWE | aepix, Wl pome R, Nz OlsEE | 6’?:';1) 3y
15| MIVES! | i, wel pome fuji3, Alzii olsEE | 6':;5”) TEEX
16| Suzua ﬁwm%%me@wwmﬁE($m)ﬂa
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AIRCRAFT >
W 2
Information on the Dome C skiways =
v <
1: 29/11/202.
Concordia Station (Dome € - ) is pr with two /’y |
MAIN SKIWAY
sName : RWY20 - Rwvo2
< Elevation : 3233 mtr -
S Eagth e — (V=S P
- Width : 35mer— 1 S Sea 3 a o i ’(

- Slope : O

= Orientation along the prevailing wind direction : 16°

- Threshold 20 (RWY20) S75° 05’ 47,8" / E123° 21' 57,5"

- Threshold 02 (RWYO02) S75° 06' 59,1" / E123° 20"

2 Taxi way to the parking area at 1620mtr — 5315 ft from RWYO2
|

- Taxi way width : 44mtr - 1.

- Name : R S - RWY1
- Elevation : 3233mtr - :msosft
551

- Length : 870mt - 28
5 o9ort

- Slope : 0°
I Threshold 29 (RWY29) S75° 06' 18,3
- Threshold 11 (RWY11) S75° 06’ 08.3" / E123° 23

Main Skiway -s marked with red and blac
Cross with S

The site is provided with a
beginning of thai=UIEEalEN

All the directions, given by th
(with respect to North Gec

<12 288 ZAZCI0F 7|X| HY &2 FA HE>

Valid for Visual Flight Rules

<13 289. ZAELIOF 7|X| Y EFE HiX|E>
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There is a NO FLIGHT ZONE ON West side of main skiway

for
raft is allowed to fly over it

The taxiway and parking area are shown in the following figure.
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20224 048 208

Korea Polar Research Institute

Iy

a4 F N

FHEA GOANIEFHA
ME 27 HRERTIHGY L5182
135-862

TH : (2-576-0603 1)

FAK : (2-576- 0606

Mail - infoingcormkr

HE A K4ssbohrer Gelandelahrzeug AG. | S&J| 2t 202z 128 31 &
#4T =g =g | a2 2 365 0ILH 20
18 E= 1000 M2 ; 3 i R
24 85 B8 g ®E oUW = 2000 Al a8 £H FCA Laupheim HEME2E S8
HABEURMBE O= =
0= IE =4 UB H TT&2 & BEH REIHEUR)
& . g8 9 = # & It 23
3, | EHl PistenBully 300 Polar Antarctica 104 471,300 471,300
SEEH Close profile steal tracks
Front quick mount system
Front all way blade
Front high pressure installation
Frant Snow. Blower
JEF Ak

A2 T2 5

S8 =AD HHEL

& HEA SN 08 SEE 202 Z JIE HE BEIINIE 24l & H
HHIE E01 HMASIN USS

IC.

A7 =2 % SUD 20| AFELICH

FAOHOIH XD IHANOIE  CHEOIA

E}
=

<8 294, A
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Front all way blade 1 set

: LSk S . R
working width 4600 ~ 5600 mm, 12 h}.:draTi'Ilic confrolled movements
with cold resistant hydraulic hoses
with modified valve block and cold resistant hydraulic cylinder seals

Front high pressure installation (for drive front snow blower} 1 set

Front Snow Blower 1 set

suitable on PistenBully 300 Polar Antarctic with front hydraulic high pressure
suitable for front gquick mount system

Auger diameter 650 mim

Clearing width 4,300 mm

Unit No. 3 _Total Ex-facto ce + packing cost EUR 471,300.—

<3 295, At FOEH|] AFQEA>

O oA shuzE g 4% 4
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A ATEA RPEO 3 i
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- WY 2] FEESH-SY 2] AEESH-SEASAISH(EOS) - E 2 de] Al 2~
S(BMS) 3t dloly F4 2O g AYgS B3 AlaE Aol e B

- #F dolg AU &5 FA A, B S L FKWHI, B F341_PV AV,
B Fg#2_ T FKWHI, B 342 PVASHVI], e <Fd#3_ 5 FHKWHI, g3

_ [e] -
#3 PVARLV],  eld#d S E A ZFHKWH], e F3#4 PVALLV], S _s2dF
[(KWH], #8#1_d4V], 42 T A FHKWHI, S=H#2_ A 9V], se e A4 v, o
Elg] SOCI%], &%#1[°Cl, &%=#2[°Cl, 2 =#3[°Cl, &%=#4[°C], 2=#5[°C], & %=#6[°C],
& &#7°C]
- uiE A A BMS) A 2 Y] AEEE, wiE 2l o] AE dlolH ek EOSe] 7
&3l deolE 94 $4 B Azt

EPC A&EYd BMS to W= 7= A ZEre]
:":

AlZh, EfQFahs1 ST 2HKWHI, EfZah#1_PvE V], EfFa#2 S 2HKWH], Ef 2bah2 PVE @V, B 2bat#3_S 2h e ZHKWH],

Ef obat#3_ PV RIV], Ef 2 2#d S KWH], Ef 24 PV V), S8 _SUHEIKWH], S2#1_ 1Y), SH#2_ SUETKWH], 2
a2 AWV, HHEHZ| T V], HiE 2| SOC[%], 2=#1[°C], 2Z#2[°C), 2 E#3[°C], S E#4[°C], 2T #5[°C], 2T#6[°C], 2T#7[°C]
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -9.26, -8.58, -8.22, -7.90, -9.87, -6.57, -9.13
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -8.35, -7.93, -8.12, -7.95, -9.18, -6.69, -8.41
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -8.13, -7.92, -8.13, -7.99, -8.41, -6.69, -7.89
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -7.77, -7.67, -8.15, -7.50, -8.11, -7.00, -7.93
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -7.68, -7.69, -7.53, -7.57, -7.77, -6.39, -7.68
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -7.45, -7.30, -7.57, -7.71, -7.40, -6.58, -7.40
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -7.46, -7.18, -7.34, -7.45, -7.30, -6.31, -6.93
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -7.15, -7.02, -7.33, -7.21, -7.22, -6.27, -7.00
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.87, -6.77, -7.33, -7.11, -7.09, -6.22, -6.71
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.69, -6.82, -6.76, -7.41, -6.87, -6.06, -6.68
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.59, -6.74, -6.73, -6.78, -6.83, -6.02, -6.47
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.40, -6.47, -6.53, -6.36, -6.49, -6.00, -6.17
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.55, -6.53, -6.52, -6.59, -6.63, -5.91, -6.29
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.48, -6.31, -6.36, -6.45, -6.41, -5.57, -6.14
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.19, -6.05, -6.23, -6.34, -6.34, -5.66, -6.08
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.17, -6.02, -6.34, -6.11, -6.19, -5.77, -5.83
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -6.02, -6.08, -6.09, -5.90, -5.75, -5.50, -5.49
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.89, -5.80, -5.80, -5.92, -5.68, -5.37, -5.51
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.92, -6.07, -5.77, -5.75, -5.72, -5.32, -5.55
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.80, -5.75, -5.73, -5.44, -5.74, -5.11, -5.64
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.70, -5.31, -5.52, -5.63, -5.45, -5.10, -5.22
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.55, -5.34, -5.41, -5.77, -5.36, -5.09, -5.16
200-0-0 0-0-0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, -5.46, -5.25, -5.35, -5.43, -5.56, -4.75, -5.18
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A2, EN 1 BUTKWH], ENSZ#1 PVE V], B E#2 SUTKWH], BN E#2 PV V], EHQE#3_ S LT SFKWH], B E#3 PV V), EfSZ#4_ S LT ZHKWH), Ef
T4 PVHYV], B#1_SUTKWH], SH#1_TLV), SY#2 SUTSKWH], SZ#2_ TAV], HE 2] TRV), BIE 2] SOC[%], & E#1[°C, E#2[°C], 2T#3[°C], 2T#4
[°Cl, 2 E#5[°C], L E#6[°C], 2 T#7[°C]

2013-4-6 23-42-55, 2158100.50, 34.67, 2040135.62, 35.64, 1684930.50, 34.02, 906362.88, 36.62, 0.50, 0.00, 0.60, 9.92, 14.20, 100.00, -6.05, -5.41, -5.36, -5.30, -5.85, -4.78, -5.44
2013-4-6 23-47-58, 2158100.50, 34.52, 2040135.62, 35.68, 1684930.50, 33.97, 906362.88, 36.79, 0.50, 0.00, 0.60, 13.04, 14.14, 98.00, -5.21, -6.11, -5.25, -5.22, -5.36, -5.04, -5.09
2013-4-6 23-53-1, 2158100.50, 34.51, 2040135.62, 35.75, 1684930.50, 33.99, 906362.88, 36.99, 0.50, 0.00, 0.60, 13.34, 14.14, 98.00, -6.01, -5.59, -2.94, -2.81, -5.81, -4.75, -4.98
2013-4-6 23-57-56, 2158100.50, 34.14, 2040135.62, 35.82, 1685585.87, 33.99, 906362.88, 37.02, 0.50, 0.00, 0.60, 10.07, 14.24, 100.00, -5.97, -5.92, -5.24, -5.46, -5.70, -5.04, -5.00
2013-4-7 0-2-59, 2158100.50, 34.17, 2040135.62, 35.75, 1685585.87, 33.94, 906362.88, 36.86, 0.50, 0.00, 0.60, 10.81, 14.27, 100.00, -5.37, -5.71, -5.61, -5.21, -5.70, -4.84, -5.06
2013-4-7 0-8-2, 2158100.50, 34.10, 2040135.62, 35.56, 1685585.87, 33.88, 906362.88, 36.53, 0.50, 0.00, 0.60, 6.50, 14.26, 100.00, -5.27, -6.81, -5.45, -6.23, -5.56, -5.03, -5.40
2013-4-7 0-12-57, 2158100.50, 34.09, 2040135.62, 35.62, 1685585.87, 33.93, 906362.88, 36.66, 0.50, 0.00, 0.60, 12.15, 14.25, 100.00, -5.13, -5.42, -5.61, -6.05, -5.27, -5.13, -5.22
2013-4-7 0-18-0, 2158755.75, 34.62, 2040135.62, 35.95, 1685585.87, 34.17, 906362.88, 37.11, 0.50, 0.00, 0.60, 12.30, 14.27, 100.00, -5.33, -5.41, -5.81, -6.18, -5.37, -5.25, -5.23
2013-4-7 0-23-3, 2158755.75, 34.70, 2040135.62, 35.91, 1685585.87, 34.19, 906362.88, 36.93, 0.50, 0.00, 0.60, 14.53, 14.28, 100.00, -5.24, -5.40, -5.49, -6.00, -5.17, -4.95, -5.35
2013-4-7 0-27-58, 215875575, 34.61, 2040135.62, 35.83, 1685585.87, 34.13, 906362.88, 36.67, 0.50, 0.00, 0.60, 12.60, 14.22, 100.00, -5.12, -4.67, -5.57, -6.10, -5.11, -5.29, -5.29
2013-4-7 0-33-1, 2158755.75, 34.58, 2040135.62, 35.77, 1685585.87, 34.11, 906362.88, 36.65, 0.50, 0.00, 0.60, 9.18, 14.20, 100.00, -4.98, -5.21, -5.20, -6.00, -5.21, -5.09, -5.28
2013-4-7 0-37-55, 2158755.75, 34.53, 2040135.62, 35.69, 1685585.87, 34.05, 906362.88, 36.44, 0.50, 0.00, 0.60, 11.56, 14.21, 99.00, -5.27, -5.38, -5.34, -6.18, -5.24, -5.06, -5.07
2013-4-7 0-42-58, 2158755.75, 34.44, 2040135.62, 35.60, 1685585.87, 33.99, 906362.88, 36.45, 0.50, 0.00, 0.60, 9.03, 14.16, 99.00, -5.17, -5.37, -5.59, -6.27, -5.10, -5.06, -4.85
2013-4-7 0-48-1, 215875575, 34.41, 2040135.62, 35.59, 1685585.87, 33.96, 906362.88, 36.40, 0.50, 0.00, 0.60, 8.88, 14.17, 99.00, -5.11, -5.49, -5.65, -6.09, -5.12, -5.19, -4.88
2013-4-7 0-52-56, 2158755.75, 34.35, 2040135.62, 35.50, 1685585.87, 33.91, 906362.88, 36.08, 0.50, 0.00, 0.60, 5.31, 14.16, 98.00, -5.17, -5.18, -5.78, -6.08, -5.16, -4.83, -5.15
2013-4-7 0-57-59, 2158755.75, 33.74, 2040135.62, 35.26, 1685585.87, 33.70, 906362.88, 35.62, 0.50, 0.00, 0.60, 3.52, 14.16, 98.00, -5.16, -5.34, -5.56, -5.91, -5.12, -5.06, -5.09
2013-4-7 1-3-2, 2159411.25, 33.33, 2040135.62, 35.28, 1685585.87, 33.75, 906362.88, 35.90, 0.50, 0.00, 0.60, 3.67, 14.22, 100.00, -5.07, -5.24, -5.31, -6.02, -5.04, -4.95, -5.16
2013-4-7 1-7-57, 2159411.25, 33.36, 2040135.62, 35.20, 1685585.87, 33.64, 906362.88, 35.72, 0.50, 0.00, 0.60, 2.78, 14.26, 100.00, -5.13, -5.25, -5.47, -5.83, -5.09, -4.99, -4.72
2013-4-7 1-13-0, 2159411.25, 33.21, 2040135.62, 35.00, 1685585.87, 33.45, 906362.88, 35.00, 0.50, 0.00, 0.60, 1.74, 14.24, 100.00, -5.02, -5.31, -5.48, -5.95, -4.76, -4.81, -4.88
2013-4-7 1-18-3, 2159411.25, 33.11, 2040135.62, 34.79, 1685585.87, 33.19, 906362.88, 34.55, 0.50, 0.00, 0.60, 0.00, 14.19, 100.00, -4.95, -5.35, -5.45, -5.82, -5.05, -5.02, -4.98
2013-4-7 1-22-58, 2159411.25, 33.33, 2040135.62, 34.64, 1685585.87, 32.98, 906362.88, 34.31, 0.50, 0.00, 0.60, 0.00, 14.15, 98.00, -4.86, -5.15, -5.22, -5.68, -5.19, -4.78, -5.00
2013-4-7 1-28-1, 2159411.25, 31.73, 2040135.62, 34.34, 1685585.87, 32.63, 906362.88, 34.33, 0.50, 0.00, 0.60, 0.00, 14.15, 98.00, -5.00, -5.07, -5.35, -5.53, -4.82, -5.02, -4.85
2013-4-7 1-32-56, 2159411.25, 30.38, 2040135.62, 34.38, 1685585.87, 32.42, 906362.88, 34.64, 0.50, 0.00, 0.60, 0.00, 14.18, 99.00, -4.96, -5.36, -5.25, -5.38, -4.86, -4.83, -5.23
2013-4-7 1-37-59, 2159411.25, 30.47, 2040135.62, 34.56, 1685585.87, 32.46, 906362.88, 34.99, 0.50, 0.00, 0.60, 0.00, 14.21, 100.00, -4.88, -5.17, -5.16, -5.38, -5.00, -4.54, -4.95
2013-4-7 1-43-2, 2160066.50, 30.61, 2040135.62, 34.70, 1685585.87, 32.55, 906362.88, 34.98, 0.50, 0.00, 0.60, 0.00, 14.26, 100.00, -5.09, -4.96, -5.15, -5.24, -5.08, -4.76, -4.66
2013-4-7 1-47-56, 2160066.50, 32.15, 2040135.62, 34.87, 1685585.87, 32.76, 906362.88, 35.05, 0.50, 0.00, 0.60, 0.00, 14.26, 100.00, -4.96, -4.69, -5.35, -5.31, -4.86, -4.79, -4.69
2013-4-7 1-52-59, 2160066.50, 32.14, 2040135.62, 34.85, 1685585.87, 32.73, 906362.88, 34.99, 0.50, 0.00, 0.60, 0.00, 14.28, 100.00, -4.96, -4.95, -5.17, -5.46, -4.83, -4.61, -4.86
2013-4-7 1-58-2, 2160066.50, 32.42, 2040135.62, 34.91, 1685585.87, 32.76, 906362.88, 34.97, 0.50, 0.00, 0.60, 0.00, 14.25, 100.00, -4.89, -4.73, -5.46, -5.06, -4.82, -4.45, -4.68
2013-4-7 2-2-57, 2160066.50, 32.76, 2040135.62, 35.03, 1686241.25, 32.91, 906362.88, 35.11, 0.50, 0.00, 0.60, 0.00, 14.25, 100.00, -4.61, -4.98, -5.33, -5.00, -4.80, -4.79, -4.80
2013-4-7 2-8-0, 2160066.50, 33.04, 2040135.62, 35.08, 1686241.25, 33.03, 906362.88, 35.05, 0.50, 0.00, 0.60, 0.00, 14.27, 100.00, -4.90, -5.10, -5.31, -5.08, -4.58, -4.85, -4.33
2013-4-7 2-12-55, 2160722.00, 33.02, 2040135.62, 35.07, 1686241.25, 33.06, 906362.88, 34.91, 0.50, 0.00, 0.60, 0.00, 14.25, 100.00, -4.60, -5.00, -4.97, -4.81, -4.61, -4.72, -4.65
2013-4-7 2-17-58, 2160722.00, 32.96, 2040135.62, 35.06, 1686241.25, 33.12, 906362.88, 34.86, 0.50, 0.00, 0.60, 0.00, 14.24, 100.00, -4.66, -5.07, -5.01, -4.90, -4.67, -4.56, -4.56
2013-4-7 2-23-1, 2160722.00, 32.91, 2040135.62, 34.99, 1686241.25, 33.05, 906362.88, 34.79, 0.50, 0.00, 0.60, 0.00, 14.22, 100.00, -4.67, -5.19, -5.11, -5.15, -4.73, -4.49, -4.48
2013-4-7 2-27-56, 2160722.00, 32.76, 2040135.62, 34.86, 1686241.25, 33.02, 906362.88, 34.73, 0.50, 0.00, 0.60, 0.00, 14.21, 99.00, -4.84, -4.92, -5.14, -4.74, -470, -4.72, -4.62
2013-4-7 2-32-59, 2160722.00, 32.72, 2040135.62, 34.75, 1686241.25, 32.94, 906362.88, 34.69, 0.50, 0.00, 0.60, 0.00, 14.18, 98.00, -4.62, -4.88, -5.09, -5.07, -4.66, -4.45, -4.68
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<E 45 3EE HIUE EARE 2o

2R fIX| 2 REHY =& ZHH| A Ef
ISO¥3, H7|E #H O, 22 ZiH(O|
stE25H 0l 7 O L, Y7 ZEolH, S2d Aol A
ZHo|H YAH AHHO|HS 7CH AL AR &
RSO, 8 of 1~6, 9, 102
AZE3 6 i 2,3,56 9 10% (5 122[H ER)
24/25MZE 23 1SO &3 Lf 122 &
o
°
50 83 2 o 23/24ANE 23 1SO &3 Lff 20tz &
=
FEAIIX] | - 22X ME suv 1 OH Ago|H =t
L7 AHolHEXMZ) 2 Of 12| 2UY SHEFYE
T A oMK ) 1 OH
2 dH ol (EM=Z) | 1 O
A% AHolH (EM=Z) | 1 O
ULE HHOH (UM=) | 1 O
H7lg =2 AgolH 1 CH
S IHEAL ZAE Ol 1 OH SHEIm EALE = MM B
HAE 3 MOY 5 Cf g ogls
ISO SIE™3 1 Of Az Mags
N2t 1= 1 ME UHE + 2HUE
Hetet 2= 1 ME S + LS ETILT)
AR ZAE| Ol 1 CH
Ho|AZE | - STEZAHOIH 1 OH
IR 23 ZHO| 1o
E
=X ©& suv 3 CH 1CH(StO[ &) O 1
E™EH 13 1O
EEH 23 1 OH Az O SzZe =2
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ﬁi:"jg ISO SIE’-3 1 O 15,0002/ E&
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O

N

AB|Z 98] 110km HWo] A~ X A7) AF
&
o

912 A7 GFe BsY] $I5te] UF HAL
A2 HFH 10m, 25m, 50m 12|31 100m H4 2

= =
E5 wARY v FUdA 2AE fete] SHATA FAAFE 9 TA AAF
W8 (Acid cleaning method) 2 A1 2 ¥ LDPE Al @ o] 238 Zz~¢ &7 (NALGENE)

28 X[F Cfoloja&>

Al A e AFE 1L AlsRdl & S1E Adeilen, 7537 e (-205%)
= fA

<H 46. HO|AHZ SFAN = KT >

no. name Location Elevation(m) date bottle acid
1 1000E X|HE | 74° 58.932' | 161° 48.655' 915.1 2023.11.22 1018
2 250/F X|&™ | 74° 58.931' | 161° 48.621" 914.3 2023.11.22 1019
3 500/F X|™ | 74° 58.928' | 161° 48.568' 914.8 2023.11.22 1020
4 | 10000E X|H | 74° 58.924' | 161° 48.462' 914.6 2023.11.22 1021
5 1000 X|H | 74° 59.259' | 161° 49.137" 923.7 2024.1.22 1014
6 250/ X|H 74° 5926' | 161° 49.183' 923.7 2024.1.22 1015
7 500/ X|H™ | 74° 59.261' | 161° 49.225' 923.7 2024.1.22 1016
8 1000/E X|H | 74° 59.262' | 161° 49.328' 923.7 2024.1.22 1017
O Ho+-THAFAHE 7] 3AHE H8 744 « A5 AH
- 1A E GEUNEEA T ST BSAHNA T 5, AAG U] do2E 3
Z4 5 dAGTEFHIE 9% 23m Zolel 4 = AlE AH
- T T AAYES 28t

it
=
)
!
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N
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i1t
el
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i
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AIE W (Wheal Pak)& AF&-ate] A8 A7
- AlRE A o R AlHE 1L AR &7 4871, 2ela Eed dA
el 9177 At on, WE(-20%) FHE A Tl2 &5F

depth (cm) acid bottle depth (cm) acid bottle
no. top bottom no. no. top bottom no.
1 5 10 1126 25 125 130 1151
2 10 15 1127 26 130 135 1152
3 15 20 1128 27 135 140 1153
4 20 25 1129 28 140 145 1154
5 25 30 1130 29 145 150 1155
6 30 35 1131 30 150 155 1156
7 35 40 1132 31 155 160 1157
8 40 45 1133 32 160 165 1158
9 45 50 1134 33 165 170 1159
10 50 55 1135 34 170 175 1160
11 55 60 1136 35 175 180 1172
12 60 65 1137 36 180 185 1173
13 65 70 1138 37 185 190 1174
14 70 75 1139 38 190 195 1175
15 75 80 1140 39 195 200 1176
16 80 85 1141 40 200 205 1177
17 85 90 1142 41 205 210 1178
18 90 95 1143 42 210 215 1179
19 95 100 1144 43 215 220 1180
20 100 105 1145 44 220 225 1181
21 105 110 1146 45 225 230 1182
22 110 115 1147 46 230 235 1183
23 115 120 1149 47 blk-1 1184
24 120 125 1150 48 blk-2 1185
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<H 48 H22F H#ZAE W ¢ =A=z2 2 394 H & 0|2 2MAE i HE>
depth (cm) Wheal Pak depth (cm) Wheal Pak
KR23/24 KR23/24
no. top bottom #2200 no. top bottom #2200
1 5 7.5 1 45 115 1175 45
2 7.5 10 2 46 117.5 120 46
3 10 12.5 3 47 120 122.5 47
4 12.5 15 4 48 122.5 125 48
5 15 17.5 5 49 125 127.5 49
6 175 20 6 50 127.5 130 50
7 20 22.5 7 51 130 132.5 51
8 22.5 25 8 52 132.5 135 52
9 25 275 9 53 135 137.5 53
10 275 30 10 54 1375 140 54
11 30 325 11 55 140 142.5 55
12 325 35 12 56 142.5 145 56
13 35 375 13 57 145 147.5 57
14 375 40 14 58 1475 150 58
15 40 425 15 59 150 152.5 59
16 425 45 16 60 152.5 155 60
17 45 475 17 61 155 157.5 61
18 475 50 18 62 157.5 160 62
19 50 525 19 63 160 162.5 63
20 525 55 20 64 1625 165 64
21 55 575 21 65 165 167.5 65
22 575 60 22 66 167.5 170 66
23 60 62.5 23 67 170 172.5 67
24 62.5 65 24 68 172.5 175 68
25 65 67.5 25 69 175 1775 69
26 67.5 70 26 70 1775 180 70
27 70 725 27 71 180 182.5 71
28 725 75 28 72 182.5 185 72
29 75 775 29 73 185 187.5 73
30 775 80 30 74 187.5 190 74
31 80 82.5 31 75 190 192.5 75
32 82.5 85 32 76 192.5 195 76
33 85 87.5 33 77 195 197.5 77
34 87.5 90 34 78 197.5 200 78
35 90 92.5 35 79 200 202.5 79
36 925 95 36 80 202.5 205 80
37 95 97.5 37 81 205 207.5 81
38 975 100 38 82 207.5 210 82
39 100 102.5 39 83 210 2125 83
40 102.5 105 40 84 212.5 215 84
41 105 107.5 41 85 215 217.5 85
42 107.5 110 42 86 217.5 220 86
43 110 112.5 43 87 220 222.5 87
44 112.5 115 44 88 222.5 225 88
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Manthly Chart Il > K-route 2200km

STATION: | K-foute 2200km v‘ Smsum‘AirYempsmlure v‘ DME‘ZOZAEVH!E 'HE

K-route 2200km on January, 2024

Range = -42.4 = -10.6

Air Temperature (¢*C)
T

Daily Table > K-route 2200km

STATION: [Krowte 2200km | DATE:[20248 o [[12 v [12 | view |

Ontime | ArTmpesue  fsatve Humidity
. g ©
20ty 0n e st s

e &1
04 64
N 683
293 690

202151

20240101 1080

Wind Speed
(ovs)

Wind Direction

1480
1480
1520
150
1670
1300
0
1410
1640
me
1810
1650
100
1230
1330
0
1550
20

2500
o

1280
1380

(o]

At Pressure Recv Time.
hea) wig

6452

5430

2008

20240101 1054
20040101 1155

807 2024-01-01 1455

802 MR01-01 1554
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£ 8¢t &Y =A 9 (Fh2021d 128 22¥
/ S 20233 12& 139)>
O FHUNF AFAH FEEL A BAGFAI Ar A L B
- o] ®Atel A FEFI57) A A=A AR T 8/ A Algel tE dA 32
AR F0] ¢s
- 1 22t A Aele 98e) Walaolol ) 2om wolw et AAkel] B obESIele 1] HAlA
= |
<H 49 SSUSEA 2FFE L AHAE MY FE>
Sampling info. Bottle info.
. . . lons notes
No. Time Point Acid (KR) Core AR I|X
(2021yr)|  Latitude Longitude Elevation i 250l depth(m) | 7|&® 72|
m
/mm/dd (N) (E) (m) Run
3.6
11 11-21 | 74° 50.093" | 160° 26.780" | 13524 896 1,2 (1-8) 156 km
37
2 | 11-24 | 74° 47.384' | 158° 30.287' | 1632.1 897 34 (1-8) 212 km
35
3| 11-26 | 74° 46.880' | 157° 35.008' | 1827.2 898 5.6 (1-7) 240 km
43
4 | 11-28 | 74° 47.043' | 155° 50.987' | 1978.2 899 78 A1) 290 km
4
5| 11-29 | 74° 36.608' | 154° 11.620' | 2169.7 900 9,10 (1-9) 345 km
43
6 | 11-30 | 74° 48.503' | 152° 02.775' | 2308.5 901 11,12 (1-10) 415 km
3.8
7 | 12-03 | 74° 59.969' | 150° 28.652' | 23747 902 13,14 (1-8) 465 km
34
8 | 12-04 | 75° 16.354' | 148° 09.303' | 24703 903 15,16 (1-8) 537 km
37
9 | 12-05 | 75° 32.636" | 145° 46.552' | 25174 904 17,18 A-11) 611 km
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Sampling info. Bottle info.
. . . lons notes
No. Time Point Acid (KR) Core (R 17|
(2021yr) Latitude Longitude Elevation 1 550ml depth(m) | 7|® A 2)
m
/mm/dd (N) (E) (m) Run
35
10| 12-08 | 75° 34.318' | 139° 49.087" 2696.3 905 19,20 (1-10) 777 km
35
11| 12-09 | 75° 35.061" | 137° 21.634' 2809.3 906 21,22 (1-10) 843 km
34
12| 12-10 | 75° 38.034' | 135° 03.354' 2862.3 907 23,24 (1-10) 908 km
32
13| 12-11 75° 56.728' | 132° 43.018' 2923.5 908 25,26 (1-9) 981 km
32
14| 12-12 | 76° 13.185' | 130° 02.015' 3025.9 909 27,28 (1-9) 1060 km
79
15| 12-15 | 76° 21.620' | 127° 47.115' 3125.5 910 29,30 (1-17) 1121 km
< 50. FFUHFEA SEAE T2 Zat>
Site Run or Bag Wheal pak counting Total counting
1 8
2 8
3 9
4 10
5 9
6 9
7 7
8 10
KR21/22 #15 9 10 152
10 10
11 10
12 8
13 10
14 8
15 10
16 7
17 9
1 8
2 8
3 11
4 10
KR21/22 #14 5 9 87
6 12
7 10
8 10
9 9
1 9
2 10
KR21/22 #13 3 10 86
4 7
5 11
6 5
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KR21/22 #12

77

KR21/22 #11
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(@)
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- 12 Aa A]le] FRYEA & AL v A4S debsty] /F cutting resolution

|
AAE st A A-AA G383 snow-pit A5 = QA E S
=

Zkasle] 5em resolution® 2 A& A4t

= H A4 M EXARE

Work Name: KR21/22 hand auger sample(#15) cutting for stable water isotope
analysis

1. Description

- Site name: #15 (1500site, 2021/22 season)
- Run no: #15-1 ~ #15-17

- depth: 7.9m (790cm)

- storage place: RO-15 S5 HEE

i

- participants: HEE, 0|55 0|0E), d82, 0l2= 49
- working date: 2-3 day
2. Procedure
- prepare plastic sample bag{WHIRL-PAK, 160ea, marking tag KR21/22 #15 wi{1) ~ wi(160))
- Measurement Density (cylindrical sample) and logging

- 1% cutting: 2cm in diameter

- 2M cutting: 5¢m each resolution

3

__/
<8 317. #1589 AFAFEL| WSRO A|2EA A=>
KR21/22 firn core (1500site) #15
Decontamination Date : Run : Length
Observation — Fractures, insoluble (dust, particle, volcanic) layers, ice lenses, etc.
< ToP Bottorm |
10 20 30 40 50
| 1 1 | |
I I I I I
10 20 30 40 50

<ag 318 H3t2O 1A A2 42 flet loaaing form>

—
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Purification flow schematic

| ~
=~

Distribution flow schematic

>
X ) Lo ske

\' |®
|
( " —
\ : I
R\
.

= Tap feed water

RO membrane
(2 required for 7016)

0 Strainer filter

Solenoid valve

Storage tank
(25/50/100 L)

Pump - & jO:

3-way valve )
T

i @ Conductivity /
resistivity cell

i Pressure regulator
IPAK cartridge

2

J

G Pressure sensor
©

e

|

<dg 323 =& MZA Lo AN 2 M+ =

Vent filter ) (

Flow controller

ech;0® ASM UV lamp
(optional)

UV lamp, 185 nm

TOC indicator

Q-POD® dispenser

Application POD-Pak

=
EE>

<1 324, Zad MZAAYEY Sx AT Y 22
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<13 325.

MC

Channel ID: 648775
Author: yobabygod
Access: Public

| @ koreamc

Export recent data

Field 1 Chart Z o

temp(°C)

2
225

16.0ct 18./0ct 20.0ct 22./0ct 24.0ct 26.0ct 28.0ct 30. Oct
Date

MC(daily) -T

Thingspeak.com

Field 3 Chart g o

particle

100

o

16.0ct 18.0ct 20.0ct 22./0ct 24.0ct 26.0ct 28.0ct 30. Oct
Date

MC(daily) -P

Thingspeak.com

Field 5 Chart g o

Field Label 5

1710 1715

Date

1720

Thingspeak.com

= =
EE|_|E

<12 326. LH7| ZLIHE AlA
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Field 2 Chart

MC(daily) -H

Field 4 Chart

MC(daily) -P2

El
[=]

LH7| EL|E & AlAES

MATLAB Analysis MATLAB Visualization

Z o

humidity(%)

N

16.0ct 18.0ct 20.0ct 22.0ct 24.0ct 26.0ct 28.0ct 30.0ct
Date

Thingspeak.com

2 o

PM2.5(lg/m?)

0
16.0ct 18.0ct 20.0ct 22.0ct 24.0ct 26.0ct 28.0ct 30.0ct
Date

Thingspeak.com
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of Aat A 2] Ad

F7HE A @4 R dAY 2 24

13 A= Als T 1abdzedl dA R 87 AH ANEs
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Aelgk 77N AA A=
- Aok AAY A4Y9e 5P A Foo] ARES wE S 2om RS 12 B F

el A2 EE bem SRR VFEE dAasid o, &% B M E YA v 4 oA

<E 51 2AHEAE HISEA BEAR A2 HEs
Sampling info. Bottle info.
No . . . lons
Time Point Acid Core notes
(KR)
| Longitude | Elevation 1L 250ml | depth(m)

(2021yr)| Latitude
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/mm/dd (N) (E) (m) Run
3.6

#1| 11-21 | 74° 50.093' | 160° 26.780' | 13524 896 1,2 (1-8) 156 km
3.7

#2| 11-24 | 74° 47.384' | 158° 30.287' | 1632.1 897 34 212 km
(1-8)
35

#3| 11-26 | 74° 46.880' | 157° 35.008' | 1827.2 898 5,6 1-7) 240 km
43

#4| 11-28 | 74° 47.043" | 155° 50.987'| 1978.2 899 7.8 (1-11) 290 km
4

#5| 11-29 | 74° 36.608' | 154° 11.620'| 2169.7 900 9,10 (1-9) 345 km
43

#6| 11-30 | 74° 48.503" | 152° 02.775'| 2308.5 901 11,12 (1-10) 415 km
3.8

#7| 12-03 | 74° 59.969' | 150° 28.652' | 2374.7 902 13,14 (1-8) 465 km

Work Name: KR21/22 (#7-5 ~ #1-1) and KR23/24 (#1500(2)) hand auger
samples cutting for stable water isotope analysis and Achieve+

1. Description+

- Site name: #15 (1500site, 2021/22 season) and #1500{2)+

- Run no: #7-5 ~ #1-1 / #1300(2)-1~ 14+

- Length: max 4.3m ~ min 3.9m+

- Storage place: RO-1E S =2 s

- Participants: T d& 0/0f= ZAH 38«

2. Procedure+

- prepare plastic sample bag(WHIRL-PAK, 530ea, marking tag KR21/22 #15 wi(800) ~ wi(1330))+
- Measureament Density (cylindrical sample) and logging+
- 1% cutting: 2em in diameters

- 2" cutting: Sem 2ach resolution«

ﬁ

2em | 36m

o

<d8 332, H 20 Al E4 TH2| 7>
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ICP-MS) A& #
]
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Els
ESA (electrostatic analyzer)

o T

Quad board

2] SEM power supply,

HV (high voltage) A%, Triton =&

4

2

B

i

SR

electronics o} &

s HV

B =2] Al ¥ (Interlock

il

MES A (Kapton foi) 2 24152l

receiver: 220V <]

S

A A8 (238U, 200 ppb T 10V)

=i
=

- 272 -



W PR

13-l TE LMY=
CONTRCCIES HEFTLIN
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AT TN,
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FinErsd | TN
ACHAITMITITEL 801507168 | | FHALTARETITER ¥ 35 YW/l
— —_— e _

<38 340. UN FF - BE=LEY) X PCB AEEHZ|AIH(R) >

@
w
2L
e
H
AR
®
S
™
3
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. g A% 27 setve AR5
DA AA G B/ FEEFH AWS) ol 35

Air Temperature

2024-01-01 000 2024-04-10 0:00 2024-07-19 0:00 2024-10-27 0:00
[}

- 1‘2':“

-7

<% 341, 2NEAE HELF HEAHE W AWSS| 7|4#EXIE (2024.01.~2024.12)>

SR T REARTE 202449 59 ol F FREA egrom ol A Ao FH Lo
(605 olsh) Ao A8 wE Axge] ALRE AEF] 8 FEI F4

HA eFks 7
EALE =3 wlE Y] mA 2 SAL SAFANA e BE A2 A3

O F4 T AR 84 F2 o|2A4E

~ ol =aznE 183 (Thermo Scientific, [CS-5000)& o] &3}o] HELF =74 of A
AF s 23m Zdole] FA A E(Snowpit)e] F, CHsS0s, CI, NO;, SO, Na', K,
Mg?', Ca®" % o] 238tz #4
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Instrumental Condition Cation Model ICS-5000 System, AS
Column lonPac CS12A (25250 mmy), lonPac CG 124 (2*50 mm)
Flow rate .5 milfmin
Eluent deliver 13 mi MSA, lsocratic
Injection Vol 500 ul
Detector Suppreszed Conductivity Detector, Recycle mode

Anion Model ICS-5000 System, AS
Column lenPac AS15S Column {2*250 mm}, lonPac AG 15 (2=50 mm}
Flow rate 0.5 ml'min
Eluent 5-35 mk KOH (eluent gradient)

Injection Vol. 500 ul
Detector Suppressed Conductivity Detector, Recycle mode

<3l 342. o|23Z2otEeu| A|AR! BAMZTAH>

- snow pit A|&2] o] 3}etE AN HEFF T=A-E I 20009 km
714 Dome CollA #2181 A2 ¥} (Laura et al, 2021)2F A s=HYE B9

<H 52 HERF BEHFL FIECI0t 7|X| Dome C YHAIRS 0|2 3tetE 2A A

(ppb) | F | CHsSO5 cr SO | NOs | Na* K* | Mg®* | Ca®*

Mean | 0.44 11.78 193.73 | 90.52 | 1563 | 1879 | 1.65 | 2.62 | 3.14
This Med | 043 11.41 18749 | 84.73 9.91 1771 | 1.62 | 2.41 2.92
site Min | 0.22 0.31 15.24 23.79 3.66 1.04 | 152 | 130 | 254
Max | 0.67 25.67 491.97 | 240.04 | 69.63 | 94.13 | 1.88 | 8.88 | 10.63

(ppb) | F | CH3SO3 cr SO | NOs; | Na* K* | Mg®* | Ca®*

Mean | - 9.39 66.24 | 86.38 | 2570 | 20.73 | 1.50 | 2.61 | 3.43

Dome | Med - 8.26 60.21 | 83.28 | 1258 | 19.91 | 1.09 | 261 | 2.86
C Min - - - . - - - - -
Max - - - - - - - - -
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SAR Range Compressed Data - CHO RX1

330

] 1000 2000 3000 4000 5000 6000 7000 8OO0
Along-track samples

<33 345 A0 sHE HAE Zib RxY Ho[He o2 0|0|X|>

Range Compressed Signal - CHO RX1

Power (dB)

295 300 305 310 315 320 3z5 330
Range (m)
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Transport  Transports
B [orspon  Tranepe Department of Transport

Supplemental Type Certificate

This approval is issusd to: Number: O-15A23-120
Kemmn Borek Air Ltd. lssue No.: 1

290 McTavish Road North East Approval Date:  October 25, 2023
Calgary, Alberta Issug Date:  Owctober 25, 2023

Canada T2E 7G5

Responsible Office: Ontario
Aircraft/Engine Type or Model: Boeing DC3C
Serial No.: 13439

Canadian Type Certificate or Equivalent: A-669 (Boeing DC3C)

Description of Type Design Change: UofA UWE Radar Installation

Installation/Operating Data,
Required Equipment and Limitations:

Installation must be in accordance with Othman Aviation Master Drawing List MDL23-01, Rev. -, dated
06 September 2023, or later Transport Canada approved revision.

Operation must be in accordance with Othman Aviation Flight Manual Supplement AFMS2301, Rev. -,
dated 19 October 2023, or later Transport Canada approved revision.

Maintenance must be in accordance with Othman Awviation Instructions for Continued Airworthiness
ICA23-01, Rev. -, dated 15 September 2023, or later Transport Canada accepted revision.

(See Continuation Sheet)

Conditions: This approval is only applicable to the fype/model of asronautical product specified therein. Prior i incorporating this modification, the instafler
shall establish that the interrelationship Between this change and any other modification(s) incorporated will not adverssly affect the ainworthiness of the
‘modified product.

DocuSigned by:
(CEESTALTEABAIL

Sorin Camer
For Minister of Transport

Canada
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<E 53 BIIYSN N5 HEE QIS MY

Flight . A Altitude | Temp | Speed Qbar AOA | Sideslip
Case Flight Description ) ) (Knots) (psh p B
7 | Divewith an upward |, 59 | 23971 | 1936 | 5 0
2 qove with @ 0 59 | 23971 | 1936 7 0
3 Cdg'vsvea with an 12500 | 65 | 19271 | 1024 | -156 0
Sideslip at max.
4 oot 2t 12500 | 144 | 210 | 1015 0 15
5 ﬁ;gﬁﬁ"&;t ke 12500 | 144 | 140 | 454 0 20
6 | Mgh Temperature 0 122 107 | 346 7 0
7 Snap Roll Maneuver 12500 -65 128 47.6 0 0

<&l 352. Baslergtz7|0f 2i|0|C] Qte||L} T =Z0|

ZH&HEL CFD o>

Pressure (Pa)

-8000 ——Without Pylons 8000 1 T T T —Without Pylons 5000 |=——Without Pylons
-6000 = = =With Pylons _ | -6000 /— " With Pylans 6000 [~~~ With Pylens
Ve
4000 -4000 / S -4000 / i il
a‘ - o a / —~—
2000 Q. -2000 ¢ . . o -2000 it — =
P [/ . \ o | S T
0 5 0 —_ 5 of — ~
b ~y g [}
2000 &J 2000 | & 2000 ;
4000 oot | 4000t |
6000 6000 } 6000
8000 2 BOOOD
Ll 1 5 = 5 45 1 05 0 05 1 15 05 0 05 1 15
x(m
% (m) i X (mj (m}

<712l 353. o}f2d=0| Y= Basler 27|t nld=0| 9= Basler &
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(z=7, z=9.8, z=12.5)>

O
N
1o
IIO
i
[H
u
1=l
e
o
El

- 281 -




n G T T T T T -
CWithout Pylons [ Elwithout Rylons |
I With Pylons | I VVith Pylons |

~
— |

F(N)

Flight Cases

| Without Pylons
Pl i (Ewith Pylons |

F,(N)

1 2 3 & 5 6 7
Flight Cases

<22 354. 20|ct QL THRI0| UL} gl Basler BB7IQ B PN 24 5|
(212 MEF - 2

o
o2% Mt - Y, BTt - 50 3>

<H 54 LtYHO| A= Basler 2572t gl= Basler 25712 ZHE IHH H[L>

e Ne)
. Absolute pct.
Without pylons With pylons difference
Pitching moment
derivatives (Cm,5ail) -0.00064475 -0.00065434 1.48%
Roll moment
derivatives (Cl,5ail) -0.038097 -0.037628 1.23 %
O #olt] SteY ofelo] & AA B A& R AT
- ¥ ZY3Zo] Twin-Otterol A Basler® W Z WA <te|y ofglo] +x AA WM =38
- Kenn Borek Air¢} Canadian DAR g #3lo] 7} <telu St E9] QAo A3t vt E &
FZ(ol=FolE) AA B Aztetslon 5 vE doltE dAdhs Uk &8 7he
- MEE FHoEE &3 dSAdE E8Ed o = A A R HHAE SHHUE

M3, walshee Ag b

<72 355 MLE oML} I3 HA 9 Axs



Fea sl (FEA) T 44 e A3 al4S Fdto] ey sbdie] 724 kA S A
e SFS hete] RdHe] g APH0R HAEG A F2HA Auds {4
A stes Ad F des Y

FAdbe] 14 AFAE5E skl et s BAS s e A A 1 F9)
F7F °F 20HzY & &Ikl on o= HRER o= 10HzEY zom ey 2 39
¢l 165071700rpm(27.5728.3Hz) el A Blojut Qlo] & xlo] o3k EAF S gle o= et
F7F4 2% Basler® 7] 7fdlel A2 %= Rackell disiA = FEAE F3st3om #&
A 9.0g ¥4 kol dis] 1189 b AFR FxHoR HAushs g9l
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doly A2 Al AFREEE AN4S ANG6 BE A ¢hAd Al 5852 <A s
Ao Fek

.

<18 357. ¢t ot AlHoA 2EE d0lst 4>
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<& 358 QHH|Lt THUH

Laser

Vilrometer

s Al

<# 55 = H2AEE Sof 2 20|F el ool X HK 1ni Fibe>

First Natural Frequency (Hz)

S e e Test 1 Test 2 Test 3 | Average
1 Shortest baseplate without electronics 79.25 18.75 79.38 19.13
2 Shortest baseplate with electronics 20.13 719.75 79.63 79.83
3 Longest baseplate without electronics 78.63 18.50 79.13 18.75
4 Longest baseplate with electronics 20.63 20.63 2025 20.50

— o (%
th & tn

Average first natural fraquency (Hz)
=

<Ol 359. 2ol QHE|Lt melEo| A Himf IR Fule 2

) ||||||| |“““
1]
1 2 3 4

Pylon specimen type
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1000 ey
1

el

nm

<712l 360. NSROC A{H{ 24o| FEA
o>

<H 56. NSROC 22| Al 6061-T6 7+d 240 LSt %[C von Mises 33>
Max Yield Ultimate
S.N. Cases von-Mises Strength Strength Safety factor
stress (MPa) (MPa) (MPa)
1 Forward 9g 203.11 1.18
Sideward 1.5g 32.69 243.32 262.001 7.38
3 Downard 4.5g 3.45 69.94
<H 57. NSROC 29| AN4, AN6 =E°| &>
c . Yield tensile
Ultimate tensile Shear
Bolt type strength (MPa) St(';\‘,-'l'l‘,g;h (MPa)
AN4 573.05 439.64 516.89
ANG6 630.5 483.18 516.89

<H 58. A SI& A0|A(-9g MEhof CHeH NSROC 249 AN4 A

I AN6 =EO0| CHSH S3>

Tensile stress Shear stress Safety factor Safety factor
Bokt type (MPa) (MPa) (Tensile) (Shear)
AN4 75.11 3.054 5.85 169.25
ANG6 67.43 7.93 7.16 65.18
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239 11¥ 159 - deld &89 375 ol &3 s

23 129 4979¢Y - d#oly 3= FE i 71A s

239 129 179724 - wkEE FEvlel dold A 2 Ag vl
239 129 249 - #lEE ol (vig e ALY 7)1A > ZaEo0} 7]A)
239 12¢ 2594731Y - ©AF AE A gelr g@Alb

249 1¥€ 1¢ - v&Ed ols(EZ 2ol 71A4 > vigl 748 71A])
<24 19 29739 - wbEY] AE gy g3

- ENEA<} v d #Ad 38} Letter of Understanding®l 2023-24 =3} 4| A]< Basler &5
=gl #g 713 b8 AA A g vk

- ENEAA A 4x}38F= Basler &3 7|5 H A3 X E 3= 7yttt Kenn Borek Airet
doly Ax 2 FF7] Mo mE F A5 AS5S S vd AlF 89 Ak AA
(2023. 10.)

SAOPR\

= II o1 ? A 82 ENEA-UTA agrees to provide the Basler support in the period between mid-December 2023
bt "' and early January 2024 for the radar survey on the plateat.+
8 |
1+  KOPFRIFax Transportation southbound+
| 2¢  KOPREI Pax Transportation northbound+
LETTER OF UNDERSTANDING 3¢ KOPRI Cargo  Transportation
Letter of Understanding between the ENEA-Antarctic Technical Unit and | southbounde .
KOPRI for the provision of 4+  KOPRI MZS ops room support heli-ops
logistic support during the 2023-2024 summer Antarctic operation season for the whole season+

KOPRI Support for basler ops on the .
plateau estimated in (3x121=36 hours of
flight+

6+ | KOPRI's Helicopter fuel test by ENEA# |
7¢ | KOPRI Pax Transportation from/to
| | Sea-ice runway to/ from JBS by ENEA# |
8+  ENEA Personnel Transportation
| northbound+ |
| 9o | ENEA Cargo Containers southbounds |
104 Total Sum (EURO

La.U. betwsan ENEA-UTA and KOPR| - 202372024 Page 10i9

oct

<8 362. 2023-24 H3SIAAIES ENEARL X 2% LoUEX|Qt HE 2F &3 7t d=>
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FOPR\
KOREA POLAR RESEARCH INSTITUTE

SERVICE CONTRACT *KOPRI 2023-00827

Korea Polar Research Institute(KOPRI). 26 Songdomirea-ro, Yeonsu-gu, Incheon, The Republic of
Korea and The below contractor hereby agree with the service of the below-stated in compliance

with Scope of Work issued by the contractor,

SERVICE : Basler BT-67 Aircraft Radar Installation, Modification, and Flight Testing
Services for Aviation Certification

1. PERIOD : 30 days after contract

2. VALUE : USD 254,719.00

4. LIQUIDATED DANAGE RATE : 0.125% of contract value for each day of delay

5. REMARK
The person in charge of the tasks should do hisfher best effort to fulfill the required task.

regarding site operation,

October 6, 2023

On behalf of Buyer On behalf of Contractor
(Korea Polar Research Institute) (Kenn Borek Air)

2L VN

TReESWVE S

3. PAYMENT TERMS : 100% payment after the completion of service and receipt of the report

The person in charge of the tasks should discuss with KOPRI scientist in case of important issues

President
) (@mlﬁt‘ﬁ
Sung-Ho Kang hiu\,d
<& 363. Kenn Borek Aire}l X ZSt Hi&2] HIY Al 89 7
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(2) 22 %=(2024)
O 23/24 A< dadold®aats &3 M R =4 vhet
- 23/24 Al 5730km SA, SA A% 255 AR BAF AF A
]

- ZFAE 1Y B AIZE 71 (dh/1d) B 71l e AR B

<8 364. Higd &&7| 2710 F2fEl 2|0|E HELE Of2i|0], Mario Zucchelli 7|X] 21>

<E 59. IS OICEAL EA Zit>

Xt 29 W& ZAL ZH(km) 29 A2t (h)
2023-12-18 1% HIAE H|HY 200 1
2023-12-19 2k} HAE H|H 300 15
2023-12-20 3kt HIAE H|H 670 3
2023-12-21 1K ZA} 910 4
2023-12-25 2Xp T A 1,070 4
2023-12-25 3k ZA 660 3
2023-12-26 4KF ZA} 900 4
2023-12-27 5K ZA 1,020 5

A 5,730 25.5
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RX OoN [

Time 0 4 5 52 15 92

<12l 367. PA(power amplifier), TX, RX % AlZt =H HAE £+=H>

(3) 32k %=(2025)
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% 5}+= Polar ServicesAhel A=A A4

<E 60. HE2] €57 2¢ OldHE>

o o
o OlEf2|et 3 5E8 IRt EXHY A o
s (2324 NZE (25/26 A|Z)
AlZtE 23| >100 euro 5,627 USD
(5,654 USD)
o & 260,086 euro &
/D':'gfc’:glzl?zt;’:) ) 49,503 euro £E 199,282 USD
(54,906 USD)
SHA| 260,089 euro 424362 USD
(2F 40A|7H 7| (288,477 USD) '
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(1) 134 =(2023)
O FA A% e deld &4 AW % AMY

%
- 2023-24 &= o}ﬁm_ % 20239 12¢€ 1795E 20243 1€ 39744 wi&Edy 3% &8-S
Esto] #Holr & 9%
- 2023 12€ 17¢712¢Y 24471 K] vkEH el el 3 2 #Holy &8 AlY JdF
- 2023 129 25¥712¢ 31¥7bA Concordia 71# W &AL oA

- oy &84 =EHe A 2 AN Rade Ay AaA

5=(2024)

A7 Wt doly & AE B Ad &

- 23/24 A& FEdlelggAL AR AP AR

- 2324 ANE iU WY 1d o R A T A EAR $A7] Zs AR
(5us) % hHZ (80-280 MHz) F4 &+
g MY 9 B odeld Alagl il AAlste] 3% BhAtol= FA17] As AlRE
(10us) ¥ 9= (170-470 MHz) &t £ oA

(2) 22d
A

o =

Read}{ TR off
PA (5V)
TR on
23/24 season 25/26 season (ideal)
RF signals time : 5us RF signals time : 10us

Band width : 80 — 280 MHz Band width : 170 — 470 MHz

<72l 372. QIHE| nEOoZ TR(transmitter AlZh S YR 54 Y o

=3 oIg>
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oo 11—
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=
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Filtered Chirp- CHO RX1

.5 o 05 it 1500 2000 2500
Frequency (Hz) <108 Range (m)

<12l 373. Filter ®/= H|>
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Estimated Height Error
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<3dg 374 Y 24 HE & HE =(P) Hlu>
127.95 ¢ 4000 T T ! ! =
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<13 375. GPS S& Y E Z1} GPS data®} ideal data®tQ| @Xp(c2HM) XA}

Raw Signal - CHO RX1
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500 1000 1500 2000 2500 3000
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3500 4000 4500
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<18 376. A-scopel| Atz MAX2| M (EH F($) Hlu>
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(3) 32hd %=(2025)

O SAR dHol¥ A 7|& 1r=3}

- gkt dag S (AEAAE SAR, Range-Doppler, F-k Migration &) 4 &
- MATLAB 7|49t SAR Z2ZMA &3

- 2932 AA, vdFF A 5 FAY s A3t
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PANGAEA.
Data Publisher for Earth & Environmental Science

Notlogged in &3

SEARCH SUBMIT HELP ABOUT CONTACT

Citation: Davtian, Nina; Bard, Edouard (2023): Antarctic §180ice and atmospheric
temperature stacks of the WD, EDC, and EDML ice cores [dataset]. PANGAEA,
&) https://doi.org/10.1594/PANGAEA.957368,
In: Davtian, N; Bard, E (2023): Biomarker indices and concentrations and
biomarker-based temperature estimates from the Iberian Margin core MD95-
2042, composite Greenland atmospheric temperature record, and Antarctic
stacks [dataset bundled publication]. PANGAEA,
&) https://doi.org/10.1594/PANGAEA.957377
'™l Always quote citation above when using data! You can download the citation in several formats below.
i Published: 2023-04-26 - DOI registered: 2023-05-25 T =y e e e o SR ]
s o | oo o IR PO
Abstract: This dataset consists in two stacks of three Antarctic records (EDC, EDML, and WD), one for §180ice and the other for atmospheric temperature: both stacks are
provided with their stacking uncertainties. To build the Antarctic §180ice stack, the Antarctic 5180ice records were resampled every 10 years before centering to zero
means and normalization to unit standard deviations over the 140-0 ka BP period (68-0 ka BP for WD). To optimize the continuity between the portions with and
without the WD ice core, the Antarctic §180ice records were centered to zero means over the 68-67 ka BP period. The resulting Antarctic §180ice records were then
averaged and stacking uncertainties were calculated as the pooled standard deviation of the stacked Antarctic §18Qice records divided by the square root of the
number of stacked Antarctic §180ice records. The final Antarctic §180ice stack, expressed in %o, has the same standard deviation as the §180ice record from EDML
over the 140-0 ka BP period, and has a zero mean over the 1-0 ka BP. The Antarctic atmospheric temperature stack was built like the Antarctic §180ice stack, except
that the Antarctic §180ice records were corrected for seawater §180Qice variations before conversion into atmospheric temperature. The employed age model is the
one of Davtian and Bard (2023) for Greenland and Antarctic ice-core records.
<7 379. PANGAEA SX| A2 S&/ - Dome C A AL Xt=>
Data
& Download dataset as tab-delimited text — use the following character encoding: | UTE-8: Unicode (PANGAEA default) v
19 4O SO 0L
Core Age [ka BP] §180 H20 [%, SMOW] §180 H20 std dev [2] TTT [*C] TTT std dev [+]
WDC-06A, EDML, and EDC 0.040 0.43 0.29 0.57 0.39
WDC-06A, EDML, and EDC 0.050 0.50 0.29 0.68 0.39
WDC-064A, EDML, and EDC 0.060 -0.42 029 -0.56 0.39
WDC-D6A, EDML, and EDC 0.070 -0.01 025 -0.01 0.39
WDC-064, EDML, and EDC 0.080 -0.43 0.29 =057 0.39
WDC-064, EDML, and EDC 0.090 -0.38 0.29 -0.50 0.39
WDC-06A, EDML, and EDC 0.100 -0.12 023  -017 0.39
WDC-064, EDML, and EDC 0.110 0.03 0.29 0.04 0.39
WDC-06A, EDML, and EDC 0.120 0.25 0.28 034 039
WDC-06A, EDML, and EDC 0.130 -0.36 0.2 -0.49 0.39
WDC-D6A, EDML, and EDC 0.140 0.39 0.29 0.51 0.39
WDC-06A, EDML, and EDC 0.150 0.62 0.29 0.82 0.39
WDC-06A, EDML, and EDC 0.160 0.20 0.29 0.27 0.39
WDC-064, EDML, and EDC 0.170 -0.01 0.29 -0.02 0.39
WDC-06A, EDML, and EDC 0.180 -0.16 023 021 0.39
WDC-06A, EDML, and EDC 0.190 -0.27 0.29 -0.36 0.39
WDC-D6A, EDML, and EDC 0.200 -0.15 029 021 0.39
WDC-06A, EDML, and EDC 0210 -0.63 028 -0.83 039
WDC-06A, EDML, and EDC 0.220 0.34 0.29 0.45 0.39
WDC-06A, EDML, and EDC 0.230 0.25 0.29 0.33 0.39
WDC-06A, EDML, and EDC 0.240 0.08 0.29 0.10 0.39
WDC-064, EDML, and EDC 0.250 0.08 0.25 0.1 0.39
WDC-064, EDML, and EDC 0.260 0.27 0.29 0.37 0.39
WDC-06A, EDML, and EDC 0.270 -0.41 0.28 055 0.39
WDC-06A, EDML, and EDC 0.280 -0.36 0.29 -0.48 0.39
WDC-0D6A, EDML, and EDC 0.290 -0.22 029  -0.29 0.39
WDC-06A, EDML, and EDC 0.300 -0.04 0.29 -0.05 0.39

<% 380. PANGAEA =X| Xt&2 37 - Dome C A AOf Xt=>
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SAR Range Compressed Data - CH5 RX0
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= RPARAMETER 2.52gd369c678 x64 EMBEDDED INPUT
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<12l 394. LiDAR Parameter — High Resolution>
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<2l 403. 842

& X} ARl (Embry-Riddle Aeronautical University)>

SIZE WEIGHT POWER
9.1cmx 9.Jemx 5.2cm 50 grams 5-32VDC @ 30mA
400 mV (max.), 320 mV (typ)
DIGITAL OUTPUT DATA QUTPUT RATE ULTRASONIC OPERATING
RS-232 (TSM-FB) 1Hz, 2Hz, 5Hz, 10Hz, FREQUENCY
RS-232, RS-422, UART-3V (TSM-PM) 20Hz, 40Hz 60 kHz
WIND SPEED WIND DIRECTION TEMPERATURE

Range: 0-50 m/s Range (x/y): 0-360° Range:-40° Cto 85° C

Resolution: 0.1 m/s Range (z): +30° Resolution: 0.1°C

Accuracy (0-10 m/s): +0.2 m/s Resolution: 1.0° Accuracy: £20°C
Accuracy (11-30 m/s): £2% Accuracy: £1.0° Derived from Speed
Accuracy (31-50 m/s): £4% of Sound and Humidity
HUMIDITY SENSOR PRESSURE SENSOR 3D ACCELEROMETER

Range: 0-100% RH Range: 50-115 kPa Range (x,y, 2): £2g
Resolution: 0.1% Resolution: 0.1 kPa Tilt (Pitch, Roll): +90°

Accuracy: £3% Accuracy: £10 kPa
MAGNETOMETER DEW POINT CALCULATION  AIR DENSITY CALCULATION

Range (x,y, 2): £16 Gauss Derived fom Temperature Derived from Speed

Heading Accuracy: £5.0° and Humidity Values of Sound and Pressure
B BHEZH] @ 3 A(TriSonica Mini(LI-COR))>
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