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Addsich? oA g AR @A uk o] 2 A, A7 (Gathering and

Processing, G&P)& v=AER Ayt 58 A 5% H]E9

=72 JdArEY AgARLe] 45429 (Netback) o] oA A =w, 3
2B 7R o] FgFe] xpAo] wAst ¢ weld A6 FE9 dFHS
e J2AEH, AEHS AAdst= vEAEY AL oo
= Q. 38}},

st o]y dt T oA wet vy FFE = uE=AEY AL

v}~ E| 82} 3] AF(Master Limited Partnership, MLP)Z FA4E

! Gulen, G, (2016), Importance of Midstream in Oil and Gas Resources
Development, Sustainable Renewable Energy Rep 3, 23-27
2 Daniel Chu, (2018, March), A deep dive into the North American
midstream oil & gas, retrieved from
https://www.rareinfrastructure.com/insights/a—deep—dive—into—the—
north—american—midstream—oil—gas/
3 Haskayne Finance Club, (2017, March), The Student’ s Guide to
Analyzing Oil & Gas Producers
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1,270¢ @2]°, F2 MLP #HAZo] thdt a7 FEE 509 2]

g3k

£ 129d 7€ nZ v|EAEY MLP 71 ¢ WigE s

Price Market Cap
Company Name Yield
€] $ MM)
10.0%

Energy Transfer LP 57.06 | 17.3% 19,017
Magellan Midstream Partners LP 41.15 9.9% 9,399
Plains All American Pipeline LP 8.28 | 17.4% 6,617
MLPX LP 17.31 | 15.7% 18,320
Phillips 66 Partners LP 35.54 9.7% 8,579
Western Midstream Partners LP 10.07 | 34.6% 4,562
TC Pipelines LP 31.33 8.3% 2,234
Shell Midstream Partners LP 12.40 | 14.4% 2,893
Cheniere Energy Partners LP 35.07 7.1% 16,974

Alerian (2020)

el = 20139 s vEAER S ZR3be] digh S

we/ldEe AH FAVE AFEENA, olF V=, wAE T

® Alerian, Alerian MLP Index, (2020.07.01), Retrieved from
https://www.alerian.com/indexes/amz—index/

% Mutual Fund, MLP Funds, (2020.07.01), Retrieved from
https://mutualfunds.com/categories/equity —funds/industry —equity —
funds/mlp—funds/#tm=1—fund—
category&r=Channel%23453&only=meta%2Cdata&selected_symbols=&s

ort_by=primary_category&sort_direction=asc
3
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AR

2013d A Y 2 AFR-E Neptune Gas Processing Plant 170MM
20134 =RlAdE, El Cardinal Gas Service 300MM
2018y 1] 2ff o] A e - EPIC NGL Pipeline 210MM
SHAF, B ZE2A Midstream Holdings
20184 2,250MM
SKE&) (G&P)
20184 A=A EIF #% Equity Holdings 150MM
20194 SR+, SK Blue Racer Midstream 320MM
20194 ] 2 of] Al -5 EPIC ¥+ sfo]xzeiel 300MM
20184 shub=-g- 52k Salt Creek Midstream 300MM
20194 v 2 of] AU Th - EPIC Crude Pipeline 300MM
20194 A+el EIP Eutopia Pipeline (Trans CAN) 500MM

AR (2020), =4 A (2019), AHAAAAT (2014)

TR, o]dd, (2019.08.08), AUl EEE Hu 7BE K WEAE
Holl 20k o] FAb, =7 A
S U AAATL, (2014), Ho) ofifx] 9lZe} EJFHE B .0 o7
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1.1 7k 7 AR A AN E7 A

oF

M

1.1.1. AAEH

Caldwell (2001) = {7k~ 7B AF4Ad s 7F(Evaluation) oA
ety oy B82AA4 (Uncertainty) wAE FAZE 3%, AFS
A meef] tigh AR AN ZRAAE ALFSAT

Lohrenz(1993)2 7k ARAF s 7kel] SlojA Akl A F-md

Mol opbd, 5Adol&(Option Theory)& &3k 7k~ Eofel

]
FAgel ol 7EA] JrE Al Bk B wAE S dstaat
ST

Dong(2012)2 AHL7tx A F%F (Reservoir) oA AISH= o] g
=844 Al digked OGIP  (Original Gas In Place), TRR
(Technically Recoverable Resources), RF (Recovery Factor) & +2
A4 e4xx Ay, olF EHIEE 7Y (Monte Carlo
Technique)& &3t A75 H7HE T3 s

AEA(2018) = FHEZH =4 W

ofy
ri
=,
Y
i
il
l
i
)
o
o)

%
Agoto] Ad7ks N Al Fibe = wedAd e wEd A 24
Fasto] =8 A 7Fx) (Net Present Value, NPV) ¢} 5421 & (Internal
Rate of Return, IRR)S] SEEIE T390, ATAA A9

ALk A AL AR BRAol s A R dAddHE FES
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1.1.2. nEAEY Fof

Mansell(1995) 2= Huthe] Fo HAZA sfol=zepel HAd 4l
G ARdel i AE GF=e oy grAlsedl dieke] ke
dEstar, olE s3l 7€ AHurtelA FE o]Fojx COS (Cost of
Services) EZFAEAKS Hlold oz QAEE FXE ARbsHa,
ojo] thet AAEe A AT

Oney (1994) = §7FA 9 X874 &35 (Hydrogen and Natural

m

Gas Mixture)oll thdt dpo]zelel  #=F Adu|e] AAA HUHE

s, A £5 A BE Fol Pz detel EAs



L2, {7k ok 54k Bl & B 24

1.2.1. AA~EF Hof

Kaiser (2010) & wA]z w9kl s 71~ Z 3% (Offshore Oil and

Gas Platform)o] 1<+ 31¢F A= W ofF zpgel v x]= 3kl tjjsto

Aeta, ol Tl WA IR i AAEY L] FAATA
22 (NPV Model) & %3+ t},

Jivad(2011) &= olgta f7F~ A AMYS FAR st A%
A2EH M Fokel AAg s Fak 43X W 9 g Z2AE
YL 9gk et B7kel diste] =3kt

Li(2016)+ = AL7b~ i AFdel oigk =9 F2 fA
St Abgd ke AE QAE EAElA, ol & flste] AHP AES

SRR TS

il

do

1.2.2. nEA~EZ Fof
Dong(2014)¥= #7A7 do]=Zz}el (Long Pipelines)S 7143t

glojq Aulel £&, ®ey W Hu AF 5L AW # ol
A

£S5 Fuzzy—AHP #41& E& Ayt

Yu(2003)= dpolzeel Ao TS 5 e oy giaa
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defstink. 3, Tim(2014)& W=AEY Fofe] MLPE FA=
skl ARl Tk o] BEE A4S AR, John(2004) &
[ EAER Ao FEkste] MLPE A7)k zlo] ofyil, mEAEFY
Ak FApel ddE A A Qclely Fo dF% 2aES ANE
Zol  efdeh=  FAZE glem, Tim(2014)2 MLP A9}
FojRde] theh AF ARl FAETE MEAQL el va A

Joseph(2012) & 7k~ AR Anke] Algel et 7)ok HEof
nesEY Aake] EAo] tate] b, Devold(2013) & ©7]9A4
g FAFeR JArEUY nEAEY 719 Folgx BA tdke]

bk @, FoAdT BF vEAEY ARbd gAER 3 Ak
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Hg-& aofsklh sHAIRE, Gulen (2016)2 VIEAER Abqlel djgt
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neExEy] Ex AA3 A€bE 2A2ES Fosdd. a9y,
ntAE”  Exe Fo  AAHQAES EEA g A ek (Gathering

Contract), A1 &4 (Market Factors), 9A~E™ A A (Upstream
Partners), v]EAEZ Ad] (Midstream Facilities) ¥ Zo] 7z &
HE st =95k

A 47l d= AHP 4 WHES AJlska, AHP AFE ZAF

4
A 5glAE AHP A% A%E =dstsc. AF $H Ao

F8 9 2 AEY) 0% W A% A% vnE 9595, ANOVA

A9 FAHl 1F 1 39 4 Aol FAX fye AEH

A 6= A7t AdE Adsta, AT A B FF A
Wl skl =9s3it.
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=, M EAE" AH|=
A5 (Well Heads) & ¥3r3t AEd (Upstream) A4} o] & 713 W
A 2 3 A= el A -3}t AdEs RN ey
&~ Ed (Downstream) AH4F Abo] S AAsH= ARAbES 9wl gt ?
NEAERYE {F7EAE &Fehs ozt oyl A= g
7}2~E  Hgk(Methane) @ NGL (Natural Gas Liquid)® F83h=
7}~ 218 A2 (Gas Processing Plant), NGLES A& ¥z Rg3s
F 2 A A (Fractionation Plant), # %Al (Storage), 18] N3} >
AFE A sk LNGgEnd7b4] 3 9le Aabre] Eggch
el 20109 Afste] HAdE AY7FA(Shale Gas) ¥
£ (Tight Oi) ABato] FFapA ofe ozt Aot F& 4
HEAER Y] o7t AE40%2 F7HY 1 Ay He] nltAE

woke Y2E"N fdEo]l AAHY Wzt duAdzel FAA ]

e

=
1=

Y Trade Oil, (2016, November), Understanding Upstream and Midstream
for Oil Investments
10 Devold H., (2013), Oil and Gas Production Handbook, p.4
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I Deloitte, (2013), The rise of the midstream — Shale reinvigorates
midstream growth
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a9 1 vEAEY 37 Ad 72

Natural
Storage Gas
Pipelines

Natural Gas
Gathering
Pipelines

Gas Processing Natural Gas
Plant Pipelines

Mixed NGLs NGL Storage (\[c]
Pipelines Fractionation 9 Pipelines

Wellhead

Trucks Storage Storage

Refined
Products
Pipelines

Crude Oil Refinery

Crude Oil
Gathering
Pipelines

Williams (2016)
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2.1. 8 (Wellheads)

¥ (Wellheads) & AFSo2HEH AlFst] 44 T 71249
AERE ddshe A AuE gttt 2% Ay A A 9
AlF7E gEEE . A Aake]l Thsstes Uk AAE S
F% (Extraction)3l7] $1%+ 944 (Completion) ZFeo] A=, F7

2

W% Aold (Casing) 23 2ol ARE U 4 2

b~ AR Adr 7= ZY 5 Ik FEnh AFE o] u
%3 (Choke) & Ed& F7l~ AAE Alojsts oS g}, 3HH,

i
A o]
]_

S

© T4 (Injection Well) det-ol f1A8t] Folut 7kA 9=
i, Aws d¥e E=9A Aake Hdseke 3R
o AF AA &d A} fAel wel BE 57 (Onshore) 9
&

A (Dry Completion) ¥ 314+ (Offshore) 2] 314 22 (Subsea

0#0
ok

Completion) 2 % o} AFE A3 98 T 3£8 n=AE"

Al Aol AEES 2Eshs AuEA 93-S gt

22. "y Z=, A5 4H] (Manifolds and Gathering)

!

4 /7t~ A AARE JEFRo=R Ay gho] kel
(Gathering Pipeline) ¥ "y <= (Manifold) 7} <1435 dej=E A%}
fUZEEE= Ay go]zele] AXEo] @ 3lo]iZeql O % FE

AEHe 4 AV 2 A4S AdEEss oY dgolvelow

12 Jessica L., (2017.09.27), Christmas Tree or Wellhead?, Valve Magazine
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4
tob, oA 7~ A A AE (Gas Gathering

AA7r 29

[e)
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m

s

15wy

A %

System) 9] 79 7t AF 242 (Gathering Line) ©ll

(Multiphase Flows) ¢

R

1 =]

Zo] EF

Ul
A= 5% 9=7] (Flow Rate Estimator) 8} %
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T
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S SERER
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2.3.%2] AH] (Separation)
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=

0|
i
o1

1

—_—

d o

X

ZFA

9]

7
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b

oA
CE e7FHM, o7 Q

N
oF
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T
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o A
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Jﬁmo

£55)of
ol B4

=
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1A
[e)
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=]
RN

ofi

H 7|

|
L

¢l 3 Ao+ #2]7](Separator) 7} AFE-H
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—_
fite)

|9 T8H= 283
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(2013), 01l and Gas Production Handbook, pp 13

13 Devold H.,
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go]x el AfF9F HAVEA, NGL (Natural Gas Liquids) &
7t AEES AT (Wellhead) ZHE HE 203704 743
et mEHOR 2Fd F UERF sk v|EAER Add|oth
golZeple- HE Aol 6 AA|o|A 4812 (15~120cm) Ake] 2]
#Hoz, mwZ:oNe= 22 AAHE ol HAfel oid Fovt
woorHA  wpo]ZElel  Qlxete]  thgk W] AAHo]l iAo
BAE "ol A ke

glo] 22}l (Long Haul Pipeline) <132} WEL A7} v &5 =t
o]zl W ARl A Al wet dAEHorREH AES
A skar, el AER eEshs AF o] ZekRl (Gathering Pipeline),
= T

E L

rlr

{(

O

A Ao A FF A% Al (Storage Tanker) 7FA] RE

ol

|
£

glo] = 2}el (Transmission Pipeline), 181 A#-3}st

i)

e 5 HF AHACA df, AA7EA NGLs &#Hist

rr

o
o
v}o] s g}el (Distribution Pipeline) & & #F3 4= g}

15 0Oriji A. B., Odagme, B., (2015), Application of Metering Process in Oil
and Gas Production in Niger Delta Fields, Indian Journal of Scientific
Research and Technology
16 Marcellus Shale Coalition, (2018, June), Pipeline and Midstream
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2.6.7F2~ §F= 41| (Gas Compression Facilities)

BE HA7LA AAY (Pure Natural Gas Wellhead) olA -
ThAe v EAER glo] ZERIzkA] Fol Qlo] HE AFFolA A

b2 AA s aulE o] gdtth ANk, duk frFAaF e AHS-
H 1

’

Aok = 7k So]  E¥E AEEol  AFHEE Zd
298] (Separators) oA A2l &5 Ao skaL, oo we} vpojrefql

] (Turbinedriven Compressor) S AFgshy, o] AlEHE

M7 7] (Scrubber) W & w3+7] (Heat Exchanger), &8 A2 7] (Lube

Oil Treatment) & 7} Au|¢} Fgo] F7igt !
2.7.7}2~ A 2] 4dH] (Gas Processing Facilities)

7V~ A= &skrA (Hydrocarbon) @ o8] AAEEd &7
73

AA7hAs BHes] 9% Aotk Holxeelel

Facilities
7 PennState Extension, (2015, March), Understanding Natural Gas
compressor Stations
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431 317] Yl HAVEA9 4 (Quality) ol
el

AuHor wWFAZYE AfE Resw, £5 Adss
€}

% (Propane), HH| ¢! (Butane) 13311

)
o
)
ki
=
I-

]
=
jab)
-3
e
(Kl
Hﬂ

e Q1 (Pentane) 5ol &3 o] AFE®ET. ©]& NGL (Natural Gas
Liquids)2ka Sk, &g

A2 Refinery) 2 540l tgFd AFoz Addd. =3 A
AT F57], #F3ea (H2S), o]4ksteka (Carbon Dioxide), 3
(Helium), YE=ZZ (Nigrogen) & ol &3zl EAE 3lojA

olel tigt Al ¥ =g Fshht

2.8.LNG 3}, #1713} A#H] (LNG liquefaction and regasification

facilities)

2ol Al e =

AA7FA7F F2 v Eek(Methane) Q1 3%
2 Jo]xEiel Fgo] ofyE

ohelo] Ertsich webA, 18k 2 o

% HAZPACNGOE WHEAY, A 55 Hd 95
162° C FFo2 W7sto] A3 JA7IA(LNG) Z vHET o)& oY
W7t A4S Fe® o, o uf YA 6-10%F Avlstth. LNG
ol 53 9aE 2k LNG 9ol Hesta, A7tAst A4S

A3 LNG] 7139} 7k #F4do] x et

18 US Department of Transportation, (2017.10.25), Fact Sheet: Natural
Gas Processing Plants, Retrieved From
https://primis.phmsa.dot.gov/comm/factsheets/fsnaturalgasprocessingplant
s.htm
Y9 Devold H., (2013), Oil and Gas Production Handbook, pp 18
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20 EIA, (2020, July), Natural gas explained — Use of natural gas,

Retrieved from https://www.eia.gov/energyexplained/natural—gas/use—

of —natural—gas.php

21 Devlin, J., Li, K., Higgins, P.&Foley, A., (2016), The importance of gas

infrastructure in power systems with high wind power penetrations,

Applied Energy, pp. 294—304

22 Energy Infrastructure, (n.d.), Why Pipelines? The Importance of U.S.

Pipelines, Retrieved from https://energyinfrastructure.org/pipeline/why —

pipelines#:~:text=The%20Importance%200f%20U.S.% 20Pipelines,U.S. %2

Oand% 20around%20the % 20globe.&text=Furthermore%2C%20the%20U.S.

% 20economy % 20is % 20profiting% 20from % 20the % 20pipeline % 20expansio
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1400 & 4w

olelg f7kx

MEAEY Qlxer A4l $9
Eley

1. 7= dpo]ZEfel A4t st

sk HAZEA FolzeElele 2 A AA i o] w4
HAA7kA o7t F58ke] wpel 19509 el 1960 the] 44 Rz
AT o] F, A7 Ao dig A Fast vi= Wl 7P &vrt
S7betAA HArkA &5 MEAAE FrHHor SFEAA, AdrtA

Aol S stel wFshe sholxebel An] wA Aol wel f# AM

3}
TRAEE AHH o AP Yok

T wel mE gl 4w Az AW %F W A7 A4
ERAER 0s olTolAt. 8 AF W g 7]

n%20work.
23 EIA, (2019, December), Natural Gas Explained —Natural Gas Pipelines,

Retrieved from https://www.eia.gov/energyexplained/natural —

gas/natural—gas—pipelines.php
24

Energy Infrastructure, (n.d.), Why Pipelines? The Importance of U.S.
Pipelines, Retrieved from https://energyinfrastructure.org/pipeline/why —
pipelines#:~:text=The%20Importance%200f%20U.S.%20Pipelines,U.S. %2
Oand% 20around%20the % 20globe.&text=Furthermore%2C%20the%20U.S.
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25 Kemp, J., (2020.01.21), Plunging U.S. gas prices intensify squeeze on
coal, Reuters
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27 Barth, A., Brick, J., Dediu, D.&Tai, H., (2019, December), The future of
natural gas in North America, Mckinsey & Company

28 Bajwa, M., Bhardwaj, A., Decourcey, M., Hatch, M.& Sosnick, K., (2019),
U.S. Observations and Experiences in Natural Gas Infrastructure
Investment, FTI Consulting

29 Feijoo at al, (2018), The future of natural gas infrastructure
development in the United states, Applied Energy, pp. 149—166
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Map of U.S. interstate and intrastate natural gas pipelines

Legend

interstate pipelines
intrastate pipelines

Source: U.S. Energy Information Administration, About U.S. Natural Gas Pipelines

EIA (2019)
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https://www.phmsa.dot.gov/data-and-statistics/pipeline/annual-report-mileage-hazardous-liquid-or-carbon-dioxide-systems

¥ 5 5 Hf7ks, 4f 2 CO2 &% ozl A%

Annual Report Mileage for Hazardous Liquid or Carbon Dioxide SystemsQ
Data as of 06/01/2020

SYSTEM TYPE
NUMBER OF PETROLEUM)/REFINE CO2 OR | FUEL GRADE
YEAR | RECORDS | PIPE TOTAL D PRODUCTS HVLs |CRUDE OIL| OTHER | ETHANOL
2004 420 166,669 62,391 51,794 49,264 3,221
2005 443 166,760 62,899 51,284 48732 3,846
2006 453 166,719 61,905 52,533 48,453 3,827
2007 460 169,846 62,091 54,382 49,488 3,884
2008 47 173,789 61,599 57,024 50,963 4,203
2009 483 175,965 61,803 57,233 52,737 4192
2010 484 181,986 64,800 57,980 54,631 4,560 16
2011 495 183,580 64,130 58,599 56,100 4,735 16
2012 520 186,221 64,042 59,861 57,463 4,840 16
2013 555 192,412 63,351 62,768 61,087 5,190 16
2014 579 199,793 61,766| 65792 66,943 5,276 16
2015 601 208,621 62,634 67,676 73,055 5,241 15
2016 647 212,109 62,461 68,729 75,710 5,195 15
2017 666 215,995 62,369 69,163 79,211 5,237 15
2018 671 218,951 62,720/ 70,269 80,741 5,206 15

US Department of Transportation — Annual Report Mileage for

Hazardous Liquid or Carbon Dioxide Systems (2020)

FEEE AEE FRO weh A9,

7kA, NGL, 718F A% AF 507 FRo] 71535tk 20199 1€ 3-E

nEAER ylo] gkl AH]

rir

2020 497k wseld  AdE HA 7k NGL A AA
X2AEE= F 1570t a8l dA Hwu|ek(Permian) A Z5-E
Y—-Grade(NGLE AAsHA &2 dsdArir) 7 v AbEHa

pom, ol Q3] Y-Grade % Io|xzeil Aol ot 27}
S7FeAth. webA, Huk EA oA AJFbste] AR BIARAL 5
WAlZ F FFE Y-GradeE: FESH] g o]zl AA
Z2AEVE v M8 Fof 9t} Grand Prix dFo]3Z ekl Shi Oak
o]kl EPIC do]Zziele]l afigr Ao oA Hd Fl F&

Lz A Eo|t},
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https://www.phmsa.dot.gov/data-and-statistics/pipeline/annual-report-mileage-hazardous-liquid-or-carbon-dioxide-systems
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0Corner, E., (2020.06.11), EIA’ s liquids pipeline database details US
infrastructure changes in 10 years, World Pipeline

31 Petak, K., Manik, J. & Griffith, A., (2018, June), North American
Midstream Infrastructure through 2035: Significant Development

Continues, Interstate Natural Gas Association of America(INGAA)
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3% 3 W3 U ¢339 vo|zeel A4 ZRAE @3

Completed liquid pipeline projects (Jan 2010-Apr 2020) =
number of projects cia
40
as
3o
25
20
15 petroleum
products
10 hydrocarbon
gas liquids

° crude oil and

0 condensate
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EIA (2020)

EIAS] w2 2010958 20209704 vl=to] ¢h3d o 2
NGL & o]z}l (Liquid Pipeline) <9l3xg} An|= 739 33 2o}
a9 39 ol ZEFRIES =4 A, NGLO 44 &9 vo]Zgely)
Y—Grade$} 2 WA NGL % vo|zghels 33 Zo=w

20199 HH 2020 4¥€7HA] & EHo 7he= AZFSE Adu]sol)

ro
i

2019 o] ZgAE oY R U AFE 20189 1171 A

o

gpo]Zeiql g AEof H|sto] F7talitk. ©]= Permian w42 Y-
Grade® 7 2 (Fractionation) & $3ke] AXwk(Gulf Coast) ©l
WUA3 g AP (Processing Facilities) 8 F338tels  F£27}
Z71e7] WEo R B S Qo)

North American Oil and Gas Pipelines® ZAbe] w2 20194
A w= A7k 9 9, NGL vEAEY  vpoj=ziel A

ZIRAE e U F 6% % 7 o] A 5 Stk

. A=W


https://www.eia.gov/todayinenergy/detail.php?id=44056

Atlantic Coast
Pipeline

West Virginia,
Virginia, North

Carolina

Dominiton Energy,

Duke Energy,
Piedmont Natural
Gas

600 mile Zo]2] zfo]=xzlel HAA

S} R AEZ Chesapeake’} 71Z F2 JAEZH A+
E-2] oAl Dominion Energy 2] 4 E

3L
fl =
W S AN Adss 2z

Constitution Pipeline

New York,

Pennsylvania

Williams

125 mile Z°]2 Marcellus Basin® 17129 w8 &% vo]Zglel AM T2 AE

Gulf Coast Express

Kinder Morgan, DCP

MEAEY ol MLP  HAR)

Kinder Morgan®iA]
%] (Permian Basin) 8] HA7tAE "ALA9] Agua DulceZ F5317] Y3t do]zz}el

o Texas Midstream, Targa
Pipeline =

Resources &
Gulf Coast B

. AIRH(Gulf Coast) 9] AFY Qa9 HA7tA FE5& $3F9] TexasollAl Louisiana Gulf
Southbound Texas Kinder Morgan o

. CoastZ A &= dlo]zegql

Expansion

EQT Midstream = L - -
Mountain Vally S 303 mile Zo]2 West Virginia®l AY7}AE  Virginiaol %387] st AdEH=
. West Virginia Partners, NextEra L
Pipeline s}o] Zglel,

US Gas Assets
North American Oil & Gas Pipelines (2019)
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Plains All American

A (Permian Basin) 9l Corpus Christi/Ingleside 94t 7pA] sfo]xglol A

Cactus II Pipeline Texas Pipeline T2AER 7|2 vlo|Zalel 3y 1w AT ulo|Zalel AMS Fatslo] Aels TaAE
] Kingfisher Oklahoma?] Kingfisher CountyZ%E Z%¥ Oklahoma7Z}A] <4dst=  dlo]=xziel AA
Cimarron Express . _ - . - - .

Oklahoma Midstream, Alta I2AEZ F ol 65 mileo]d, ol H3led Alta Mesar Cimarron Express®t

Pipeline

Mesa Rsources &

A=Ak (Acreage Dedication) S A A3 S

EPIC Crude Oil
Pipeline

Texas, New Mexico

EPIC Midstream
Holdings, Ares

Management &

Texas Delaware, Midland % Eagle Ford Basin®|A Corpus ChristiZ}#] dZdsls= A+
go]Zel 7 ZEAE

. A8 Huo|ek %] (Permian Basin) & 258 AW (Gulf Coast)7F4 850 miled & %
o Pillips 66 Partners, o =
Gray Oak Pipeline Texas . gpo]xglel HAH  EZRAEZ Texas A9 AA 9 FreePort S @ A9
Enbridge, Andeavor L o -
JA 4 (Refineries) ol = 9 &5 <4
. o Jupiter Energy Hu]et #4] (Permian Basin) el4] VLCC 3}% AH]7} 1+ Brownsville TerminalZbF4] 9
Jupiter Pipeline Texas O _ - .
Group T4 o]zl AM ZrAEZ ZF ZolE 650 miled.
Keystone XL 7l t} Alberta, ®=| = T q AUt Alberta 59 Montana 59 Bakken Shale BasinollA ZAX%H(Gulf Coast)Z}
ranscanada
Pipeline Midwest, Southeast =Y AE (Midwest) 8] A4 94 1,179 mile?] 9+, NGL €% go]=Zglel HA T AE
North Dakota, _
) ) _ 1960 t) Enbridge AbellA 7luel Alberta FolA WisconsinZbx] 743 €4, NGL
Line 3 Replacement Minnesota, Enbridge o _ _ o - .
) ) glo]szglele] thdt w3 Hu] wA TRAEF F Zol= 1,097 milesH.
Wisconsin
Permian Basin to Plains All American wu|el #-%] (Permian Basin) ©l4] Oklahoma Cushing Eln|Yd 7}#] d4dsl= A+ 42 NGL

Cushing Pipeline

Texas, Oklahoma

Pipeline LP

Pipeline 714 ZZ A E

Roanoke Expansion

Project

Louisiana,

Mississippi, Virginia

Kinder Morgan,

Plantation Pipe Line

Folx ot} (Louisiana) 2] Baton RougeZH-E ® A Yo} (Virginia) @] RoanokeZ}#| A 3d}=

spolzeiql AH ZzAE

North American Oil & Gas Pipelines (2019)
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2. "= AV 45 6] A8

dA7E~ = A¥]  (Compression Facility) & Y2EH

3
Az f7hn AFFAMN gasel IFAX AR W A: 42
5

4.6 Befo] =58 A= gt
AA7A 4= Aule= FF A IA 94E7] (Compressor) 9F

Zglo] B (Mechanical Drive) 8] 2742 FAH W, “2lo]H = 5 IC

(Internal Combustion) <17, 7k~ €Yl 7] By So=7 FAHC

wek otE Aul= HE  AY (Electronical Power) 2 7157
2o Q1 Ay Adu|7)} ZkSFo] ok i,

uj= oA (Department of Energy)? Xilo] wt=w 3
lsroll= 210 of 7ol dA7FA spo]zmeql AlAElo] glom 7 & oF

1,4009709] §k% Hu7k Ax=of ok, ¥

32 Metropolitan Engineering Consulting and Forensics, (2008), Natural Gas
Pipeline Compressor Stations and Major Natural Gas Transportation
Corridors
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19 4 v AA7kS gpolzEl g 4F dv] A%

= Interstate Fipeline
= Intrastate Fipeline
m - Compressor Station

EIA (2019)

3. HA7t~ A EWE (Gas Processing Plants)

= EIAE 201493 20179 Ake] wl= o] 4871 9] A&

ZWE (Processing Plant) v ZHFH O 2 ZFASFAW, HAA 71~
Ay SFY A= oF 5% 7V SIS Aow FAHSSIT o=

Aedzks Ae BAES g wlEo] 20149FH 20174 7 66%
o FoR BEF BolAWA MAT AoE, 53 A7hA AN A

AR AATRS ARG F0k Mg 2 AA0E AgsAh

Al EFAE= AA Jkxg HA A E EEske vEXAEE
AulE, f7ks 2w B Ve 29 BEAS Rysta, FpHom

N A2 of &



=WES o B F 80.8 Befo A2 & Hastal o, d
53.3 Befs Aglatgitt. &, @A v W AA7ks Ad EAES
w5 Ak A BRI AEEe] 54, 1 o Ao FAA,
+9 23 w2t A ¥ o Fas THAIIV] FEeh
I3 5 "= AA7kA 2 NGL A ZHE A%
Capacity and utilization rate of natural gas processing plants in the Lower 48 states, 2017
) Bakken
¥
2 . Appalachian
D '
» ¢ ® 3
. plant capacity
3 [ J L J . [ ) 2 billion cubic feet per day
Permian s 1 billion cubic feet per day
d 8‘;”‘ i plant utilization
. ".‘.P. ©
= . # 0% 20% 40% 60% S0% 100%
> Eagle Ford
Cla - 5
EIA (2017)

1% 6 v HAVEE A EHE FE8F D HIUF W3 o)

Change in natural gas processing capacity and throughput (2014 to 2017)

Texas

West Virginia
Cklahoma
Morth Dakota
Mew Mexico

rest of United States

Kansas
California
Mississippl
Louisiana
Wyoming
c:.ia 2
EIA (2017)

change in throughput

-1 2

1
billion cubic feet per day

; 3 A=t 8l

e


https://www.eia.gov/todayinenergy/detail.php?id=38592

A g2 AR H Texas (Permian, Eagle Ford), West Virginia
(Marcellus, Utica) 2 North Dakota (Bakken) 5 1 7}~ AAkgFo]

Z74sk Ao A= 2014 dA] 2017 Akolo] HA 7FA AHe &3 2

Qe T tie] Z7beklt). Virginias 71 Aule S8T7h F7tste]
Ae] &% F7HE ZAske 20149d0lA 2017d A AR ROl
7kt

vls AE FolMs AY 2% Skl ek §%F div] o] 8-Ee]

=7 kSl th. Bakken #]9) (Montana % North Dakota) o4&
7 A F7ReE 9 o] B E I &%l BT FUFeITE A R
Lo ofjZgixlo} HAlo 9l Ohio F8 West Virginia Foll A%
Av] &% oiu] o] &-Eo°| o Tk

I8y Texas % Oklahoma$} & FollA+= 2014 W3} 2017
Abole] = HA A AAE AR QIS Aol FrAsh wbdH A

R

33 EIA, (2019, March), U.S. natural gas processing plant capacity and

throughput have increased in recent years
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A 34 v =EAEYH MLP &0

1. v E2~E" MLP &7

vl A vpAE $A}3|AF(Master Limited Partnership, MLP)+=
Azl 438 FN71 (publicly traded) 22419 F2k3 % (limited
partnership) © 2 ®HEA % (common unit) S AF7T2Y 729z
stttk MLPE  AFafA= FiE - AdEAAREE FIAAE
Fastbd = (LP) MLP7F ¥iQ14o] gl g 2A HAAE HEahA]
%= o]Eul FA o] (pass—through taxation)®] #&I}E FHCh
webA, MLP= YWbFabab el M = Ads] mi=g 2l 52 seolet
B =

ul=o| A MLPi= 90%°] 747 45 (Gross Income)©] IRC Section
77040 wEt HdAALoly FE A€ FF (Transportation),
A 2] (Processing), A% (Storage) 12]aL YA (Production) ¥ 2
A7 A2E59Y(Qualifying Sources) oA  H|ZEH oo} v, I 9
WOlRNE A5S gHsk= MLPO 4% 304 H 3ALY] 725 HE
e ® whroloput gtk whebA, ¥ 73 o] 1990del w]sho]

Egoly} vEAEYR 7

—_I== =

rlo

2016el= MLP7F 2 7%
okl T2 uEidAl =i,
=t

2
[

Jm
ol

] PE=EAEY MLP7F &3}

M AWMZ (2018), v)=HAF vpAE #2F% 3 (Master Limited Partnership)
AEet -8 HANS &8I, sevlwAPH eS|, v wAPH A253d Al4T,
pp. 1,633—1,568
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O™ 7 AT E vs MLP 9A B W3t

MLPs by Industry Group -1990

B Energy and Natural
Resources

m Real Estate (incl.
mortgage securities)

= Others

MLPs by Industry Group -2016

= Energy and Natural
Resources

m Real Estate (incl.
mortgage securities)
u Others

Master Limited Partnership Association (2016)

1.1. 9l A -4 (Transportation) MLP

Ag}t AeAsks 5 ouA Ade] Ud &4 o2 et o)

@ A W AEe gelsis MLPolth oy

tf
+Fol= Efoly Ay A=A (Railcar) T % Ol EHAIRE oy A
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=

2o ooy Q= AnlE
MLP 7E&
BAkAkel A
HAEHTS5ZA Minimum  Volume Commitment,
E=]lske] &% vE (Shotfall)

B EDE

or Pay (TOP) A<=

=
T

EEEERER

o PN
B B %

y}o] 2 212l (Interstate Pipeline) ¢
A

FERC) 9| #53} Al Esth”

A oL A 2] 93] (Federal Energy Regulatory Commission,

1.2. 72~ =] 2] (Processing) & MLP

v 7 oA (Raw Material) & Rtk &8571 2 FH=
7beete A v T 881 FAeke MLPE itk o=
47 (Wellhead) oA AHFE HA7AE gfolZekel Fof Hgtete=
BEES AASNE ¥4, HAVMAEHE NGLE 2RFss 342

ek, F2 A 8 A

5+ (Fractionation) AH|& &8 4= g}

A, G&P  Av]E Fo]lzZEle R FAX(End  Point) 744
FEot7] ofdel Ak, AFelAd wobxl stee REEH7] 98t
&= (Compression) 3t & o8] F4& @datr], AA7FA9 NGL
F4 (Quality)o] % AFE F U=F EeEs AAGC

% Banerjee, N., (2020, March), Oil & Gas Pipeline MLP Industry Outlook
Upbeat on Key Projects, SeekingAlpha

3 Pan, 1., (2019, November), Why natural gas gathering and processing
are important for MLPs, Market Realist
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d

|JEX2E"” MLPE G&P AnlE 83k QlojAq dAEH Aakx e}

T~

=AYl dd A Aeks Adst dAw EEel dEAH= BA
Tev Aok dule F2 % 2ol Wit 14 714 (Fixed Fee)

FPg= sRow v}, oux] A Ao wWE Zol9

©
Percentage of Proceeds®t o] AHy EF T dFE dE=
THBAY, 7 BAFE v AlkE AAds7| e st

=AM, &5 (Fractionation) AH]:= HA7FA¢ NGLS 73t
E5Y NGLE Bt} &8 %7} %= Ethane, Propane, Iso—Butane,

Natural Gasoline®} 72 o8] A F3st AF Aite] AT

1.3. 4] % (Storage) ¥ MLP

Al A Auld Ashh AAde] ®A(Tank) W B3 (Well) &
Fol i AAzka T oAuAAE ARSI ouA A THAel
ct.
2

flo
ot

wrol o2 A FFHAL, FES Adds 4L 99

v MLP= olef 22 Anjo] digh -y} 72, &=

N

37 Morris, S., (2020, March), Insights At A Glance: Is Rising Demand For
Crude Storage A Silver Lining For MLPs And Midstream?, Alerian
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MLP =] %

2.1, 3 A AL (GP) 2} 7-3H A AL (LP)

nEAER MLPY FAAE dwrAdow FaA Ak (General
Partner, GP)$} 3t AJALA (Limited Partner, LP)Z y¥ o}
A2 3 AFAY 2%E 7HAAL, 23 sl ot
QlAlEl ¥ Eul) A3k (Incentive Distribution Rights, IDRs) 2 dAFgF 4=
ATE RWHA, FEFAAALES 1 9] 98% ] AFAE AA|stAL o] wE
Folg &l Wi dial, wEAERY MLPOlAE 555 (Shareholders) 7F
old Unitholders® =& HA AL g dolvt o144 (Voting Right) 2}

22 Fsks zkx] ¢k=vh 18a, MLP % sholA F33dagd

FRAYALLONA MY A 9 (Fiduciary Duty)7h §1.01, IDRE
Q402 YA RANYAe] AHom FolA] e el
B 4ES Agene, RES  FAAAd]  zW4olRg

% Tim Fenn, (2012), Master Limited Partnerships (MLPs): A General
Primer, Latham & Watkins
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a9 8 v|EAEY MLPO 2 7% 44X

G: 2% / L/ IDRs

100%

Operating
Company

Assets

—— Ownership

====» Debt
G General Partners
L Limited Partners

IDRs Incentive Distribution Rights

Latham & Watkins LLP (2014)

22. =474 IDR &3 9} A A v +F £

wobA A Wi, olel tishel W fEMAUALAS] MLP] wEaA

oA =9tk DR @As REAYAA] QoM Rt L

FAF A wAol Aok Hep teo vEAEY MLPEL
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t3te] 771+ 42E (Depreciation, Depletion and Amortization, DD&A),
o]z}, AHEA] = (Capital Expenditure, CAPEX) & W& A|sta, 1
ym =z FE& FdgozA wHlste wdolth HEdk mtAEY

MLP®] w3 (Distribution) ¥F ALl H]&to] Algo] o]Fo =
a2

=
i
X
)
A
§2
rlr
=
K=
&
=3}
O
o
iy
o

o
(=
ot
>
:>|4—_",
1o
o
o
=
ofl

AN
Tax) 7} F3¥ 31, o]F 72l 5A (Shareholder’s Federal Tax) &

MNZo] 72 BaEch wkd, MLP A9 (Dividend) 5 Fx}o] tjst

¥ 9 u|F 4yl A £A49 MLP 549 AS53 vw

Amount Per Share/Unit Corporation MLP

Gross Income 10.00 | 10.00
Deductions 7.50 7.50
Taxable Income 2.50 2.50
Federal Corporate Tax (35%) (0.88) -
State Tax (Assuming 5% Rate) (0.13) —
Corporation/MLP Net Income 1.50 2.50

Shareholder’s Federal Tax (15% on
(0.23) | (0.70)
Dividends, 28% on MLP Income)

Shareholder State Tax (Assuming 5%) (0.08) | (0.13)

Shareholder Net Income 1.20 1.68

SeekingAlpha (2017)

40" Alerian, Understanding MLP Financial Metrics, Retrieved from

https://www.alerian.com/education/mlp—201/
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AR AT It AYHEE dE I
- E&P 71999 E3A} B= (Parent Guarantee) &} &2

Ak & A2 9} AF A3 FAstojor o

7k~ e - - HAVFA A o'k 5 NGL "= U= o] A3 A.
FE AT AT - LNG &% — Take or Pay % AleF 7|wt A7 HAQ

- 5% A 9 o]fE (Toll Fee) MAF #Aa #g
9
yfo] kel A4k
- E&P €7 W% A3 gy oy el g
g A i
- §7) e Qe E&P gA T o]To|x 7]Eo
799 MVC, ADS A¢F £& o% g I
- mMEXE" GAY AR ozxg gird By o -
Aok Ay MLP o]glo] Z2AE goldA (PF) 4§, AIL &
g Aa (Private Debt) ol wE EFlzlE ZEF 213k AELE,
HAF 54 A3 (Debt/EBITDA 5 X %) ¢ e
Clews(2016) &= v=AEHHo] JAEY 4 OIAEHIE= OE

o] FAXEE A 7|3 HESE BF el Hlste] Ao B ¢ Sl
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- ARE, mEAEY HuH] o] g9l JAEYH AAES
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A A WEA (Volatility) o] 98e wtomwg
st Aem uFHQL oS FHIT & Qe
st A7) Ak Ado] wle T
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1 Clews, R. J., (2016), Project Finance for International Petroleum
Industry, pp. 119—-185
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¥ 15 vz nEAEY 24 B2} AF A 1B LA: T

EETENE L | Tier 1 Tier 2 |
MLP &4 9138
AR A
AEZAE 179 99 - 24 Al
=z 3 - A7 HE
TEZH A% A% Sk~ NF gl
Market Factor N
( ) - 7k " AREE e, e
. - O 71 A A dl XNED A}
Commodity W4 @ 42 A% A T~ 7 2 dAE"Y A4 BEP

- MLP A% A4 (Market Index)
- w7 AR AT A

L =5 2] Aok §
lo] s apol o] Aok % =0 . Zar oF x=
stolzepel e Alepra (Gathering Contract) =T A A S5

- BEAL ATAAA

o]kl ApAF glAad e n = AED 2PAF o ] e
Aot A @) n e o " A A 9 e A9, 5

- AR RN
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1.1.  YXAE¥ BEP (Break Even Price)

MEAEY A4 W MLPe] ol R QAEY AT
FHAHE B weh polyol Afuth Tela, YAEY AAE
%

A’ (Drilling Economics) ol we} &% A|F 9 A5+ 7t

A 7Fs/d (Upside —Potential) Tt Z3ska Q)= =31
FXEZZ o, MEAEY FAAA ] Qo] 8 8]l F dholtt

ojfdt olF¥ HEol FAAES e g2 el e

*2 Anagnos, J. , Howard, H., (2015, March), MLPs Oil & Gas Drilling
Technology Leads Efficiency Gains, CBRE Clarion Securities
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HEAER MLPo|  UnitholderZ24 A5  FA$EAY  ETF &

A, AHAoAME =& v (High Yield) F=ol thd 7|t}

et wmpel o] mEAER Ak JAER AAREeE AT
%

We 5 oGk B, GAEY PaRe] Bl Jn) oyow A
A% &% o BYE stk b, EAEY MLP FAAES

oft
fa
i
i
N
=
o
Jo
r o

Hg Aol AN B FAF ApAtel| Hlsko] 2w
& T2 AdFe] FApseh

=4, Fx ZEZ# 9 thokA (Diversification)  EHo|t},
AnkARlox MLP 492 "= AFHF = (Treasury Bond) 4 S&P
5008 & F7F A4, REITs (Real Estate Investment Trusts) A<

ol Tetuli= v ARpAE melth uhubA

A, A A &8 (Tax Implication) ©] t}. AnkA <l
3| kA (Corporate  Dividends) 9] 4% ¢ #l3 (Distribution) Al
H ol Al (Corporate Tax) &} 70145 A (Personal Tax) 7} o]0 2 H3}

= Htd, MLP widoAd = MLP A4 45 (Gross Income) oA

AAG WAAZE @AEA ¢ar, JRIASAY FagEHER

¥ Kwon, D. T., (2014), User’ s Guide to Master Limited Partnerships,
Vanguard
" McCullum, N., (2017, June), The Ultimate Guide to Investing In MLPs,
Seekng Alpha
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Unitholder®4] Fxap 3|AF dZolA 5 A4 dHe IS F
Q& AHel stk

meha,  FAAE S mE=AEY MLPY AlgXu MLP

ETF(F/HAAE A5) 9 AW 598 5 A AEES vJErEY

A

o] glolA Wlg FRF &

k>

R IR i

2. &% A A<k (Gathering Contracts)

21. B A Ak a4

f7k S AR 9 A7k B AEES Age

okl
zd

37

_

s wolzEdl & AH, +F AW desit weEbd VS

JAEY AAAES AEFE A7EAE AZO FRstnd

iy
X

nEAEY zZRAte] Fabekgiar, @ AB|AM(Affiliates) & A ¥ 8k

Mg egSth 293 oF HAstl ¥x B AuUNg And

#] & o] A =34l MEAETY ] &= <18l
A=A % (Acreage  Dedication) &  7F3H1, AAER” A4
Ak 1 ABARRL mEAEY ARAL 2F Y] =% A9 Ak (Long -

Term Gathering Contract) & A4S k. wepa &9

MEAEY ARAES JAERHORRE M =Y

PrEd A5t Agel BET AFE FAAow w)
Aofol ZFold mEAEY AHAE wZetgth ot AEY
AdAEe]l Atas QAER &40l (Netback) 470l THA7IE
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ol 5}o] 2| A =g A oF (Acreage Dedication) o] 1}

HAALEZHEFEZH (Minimum Volume Commitment) o] W& £ F£F2°

A, FF HE&e #AGstn AT F Sl Aol 7oA
B EEAT. AR, f7kA 7HAol stEeke Al ol d
g Ao Qs AAEY AFAAS] =59 (Netback) o] 2ol A
AblZdel ofstEar, Sabe] olEk Qlth ol Aw WMIEAEY
AP AE el A A Y] WE 52 ofstE oot
2016 Sabine Oil & Gas Corporatione 775 3A4F HofA IpAt
HEE AT FA rl=2ER A2 YAl Nordheim Eagle Ford
Gathering LLCS 7| Add =FAgAts oldd + vt dAt
HAolX &F:e A7Iskd. =, dA A dxE W3 Q1 Sabine
Oil & Gas Corporation (Sabine) < Nordheim Eagle Ford Gathering
LLC (Nordheim) oAl =& elAloks ol e + oz Aok V&
TSI o]l thslo] BARA IAPH oA+ Sabine+ Nordheim ¥}
7] AAE A AS oA @aL, Alat =ZFAYAT Al

sk Alta Mesa®l Badlands®] 34F 1S HH AF<3E Sabine
Adp g g F ik JolH v EAER Aloks IR o]yt F
A4S YR oy #FA zpolx= EAS5AFA (Covenant running
with the land) ©] Acreage Dedicaiton & o 4ol o] Ql3dE=A
o Fo A B E At

EFAEALE oY AAEH A Fate] A AR FF

n 2= @47 283t} Chesapeake: Barnett A|dolAd 713 =

tlo

4 McFarland, J., (2020.02.05), Can a Gathering Agreement Survive the
Bankruptcy of the Producer, Oil and Gas Lawyer Blog
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MAAAZA  Chesapeake Midstream ©]#tE  A3ALES A 9351
AAERY nerEY 234 7 2 AHgAkS Adst=s 3l

©]% Chesapeakei= Chesapeake Midstream w7z} $ 2}3|ALgh 7]
AdE At 58 28 5 o] Bds Atk 8 F71H<
H]%——%— l?— 6‘]—01 o]; zsﬂ];]_

o] ol YiEY YAz
el F2 WEEE ganslts 9ol Hyw  d@h maha,
nEAES dl= E@Ae Aol JAER AAbAtst
MEAEY A BE g L AREH 99

St gae] dE kdFAsk vhasel 9eA Hske o]

A EA A

r
O

J

4
19
o
=
N
~
o
=

2.2. =AY Aok T

2.2.1. Acreage Dedication (AD)

A5G A 2 (Acreage Dedication, AD)> AAEH  7dxtel
nEAEY Ay JA 1 AAdske Ao ® AAE A 9 (Dedicated
Acreage) oA AatE = AAEES 2 ek met Y H nEAER
AAANAT A, EF=HE Ackolty. =, Ag=FAkS: vEAEY
AA7F AdAER dAEs HHHer gHsto] Av|e] AP =%
T3 Fols B fsh shue] W o2 A AFg-sh

A ow wEAEY A £ @ Ao e FAAES

pia

2 A R AuE 9AE" AR AmAket,
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e ¥ d4(Bottleneck) o] SR, ole] wet mE
Avle] td FA7E g5 R &3} H3lou, o7 QlEty v=EAEY
A4 2 A2ERH =% FR AAE ADAHEA, AyF e

AgsgActe e S FRstuA JAEY A w2

gL B2 $£9L AT, F7F & (Capital Cal) el tist

MEsEY A W 89 Sabe] AR HRaL e A% v)=
A GAEY Reldl BE BG A¥ES &4 (Option) OE
AES sto] FF /b AW A @ AFow ABT F Y
g% olstarh. T, o8 Yol YAEY ATt HEFT AR
Aol A

ol FFEA AstE oF s

#H, QY vesEl QA AGSAAG Add o
HuzA QAEZ ARl A Uig A A¥E FEahs
Hrhe vEAEY Aue) 4 FFA O 0¥ deete o
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d o]l A (Upside)

nEAEY Aol oie A&Ee gEEe] =% A oid HlE=
ol

o
Jou
ez
ol
iy,
(o
ol
38
&
e
)
re
>
1
o
e,
é
b
et

AR A Aok ALl Tl g 4 F % (Upfront Lump—sum Payment) &
Aol AFaAL, AAEF AGAE A AL A9 (Dedicated
Area) & BRatn el 3% A olo] i mA Aol
7459 QAENE Rl % sgith EAEY AA PAET

AR AT GEIE obd dw dHE Aus FoRM YAEF
3}

Held= 71 Aoks sAES s EASANTY (Covenants
running with the land) & A sto] AAEF FAEAEE] WA o A=
ReE g & v FAE vrdslth

sARE H AR7Ee] o] et v JAE" gAEe] HWH
11(Chapter 11) & b AAFsS o, b delr] 7o Ad€

AqEgAet % mEAEY A, &5 At S FAE AYHA

46 Rafte, A., Lee, A., (2019, May), The Evolving Market for Acreage
Dedications, Bracewell
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9173 Wkoul} Sabine Ol & Gas® ZAgel= it AF o]F

dAet VLo AE"E AAF5HA k|

EX]5A7d (Covenants running with the land)S TAZ £

AAEY BAREY] AP Q72 AASITE Alta Mesa Atgoll A&

o

Oklahoma 3P dellA 7|Eoll AAEY AFAel v =AERY A
Add A Al 9 A5 A ek Aek Gl nxE gibzo
o

the Land) o] 1A o] dAEH A n=EAEY Ak AP} o4+

=

st 584 2 AdAg W EXAEE A3 (Touch and Concern

—

o

AAE k. Wbd, Sabine Oil & Gas? AP A3 o]%F Texas
HAPH Y2 Nordheim Eagle Ford Gathering, LLC% HPIP Gonzales
Holdings, LLC”} Sabine Oil & Gas$®} 3id v=AEd QA& 7
Adh AAd5gAE delM= At FH(Mineral Right)el thst

EX Yol oly 1, EXAEE

i)

3t =7 @3 (Touch and Concern
the Land)©o] ¥E3tE o] QA ¢tfar Fedsle] n|=EAE™ AH] A A2k
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APeS AQsA

olx ¥, AHF71e AFeME JAEL QA FAF AHo] ugE
Fo%ewH, ol w# Y& PgA FL Y A9 (Dedicated
Acreage)®]  Algt  ARIzbs} 71 wEXE" B AAcek
] . AERE APstolor = 3ol
s 5k o, ot e

Mineral Right)ell A% EX]5A %3 (Covenants Running with the

N
12
a

@}j‘g}o] ox%gx] okq1

T

Fo} o] A&t FA(Underlying

land) & % B3 S QOorg nEAER A T2 Alof= o] 3

Qo sk e A oo AR AT 48 49 50

2.2.2.  Minimum Volume Commitment (MVC)

H 2 E%FFHA2F(Minimum Volume Commitment, MVC) 2 *| 2] &
Ak (Throughput Agreement) 2% &7 AAEZ 3} (Shipper)
=2 Ak (Producer) 8 &% 9 AH2lE gdshs n|EAER A IF
AAdst= Alokolty. MVC Alek> Aok 71zF &t ds 3 Feold
AA7F A (Natural Gas), ¥ (Crude Oil) 52 NGL(Natural Gas

Luquids) 9] #H4& &% olds dAE" it n=EisEdy Az

47 Warren, M., Wilson, T. D., Henrikson, L., Jumbeck, R. J., (2020.01.10),

Bankruptcy Court Rules that Dedications within Gathering Agreements
“Run with the Land” , King&spalding

18 Akin Gump, (2016), Midstream Contract Acreage Dedications at Risk

¥ Volino, J. D., (2016), Midstream Acreage Dedications: Covenants

Running with the Land or a Conveyancing Confusion, 2 ONE J 397
%0 Krafka, G., Strawn, J., (2017, March) Acquiring Midstream Assets And
Gas Agreements, Law 360
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o

n=AEY JAE oy HAEHTHF T 5 O ASE Fd
A2ER AAARREH &F do]zeilolyt Al ZWE (Processing
Plant) 5 A4 % {% 2 (Operation and Maintenance) H]E2

AR AL ek, Wl JAER AL Ha 2¥e S5 XD

A5 oo gt ¥=FE(ShortfalD ol tste] v ES A Es=F el

m&
w
=
o
i
j
o
s
jis3
ox
ol
ol
38
o
o,
o
o
i
rEI
tot,
o
ol
XL
T R
f
oX
off
ol
rlr
2
v

A HA: 2% 23 G Fof sk 2o 4 ME (Forward) &7
(Rollover/Excess volume carry—forward provisions)
42~EY 85 (Shipper) 7t SFFE 717 B H2EFEFS 20S

94d A AT BIRE BomE Fa olF
A5

H
Oﬁ

B
"

oft

#
n| 2k (Shortfal) o] g a+ S A (Offset) 8= Z7do|t}. 3

°l Gorewitz, M., Tu, J., (2018), Minimum Volume Commitments, Opportune
LLP
°2 Seeking Alpha, (2020), Insights at a glance: Midstream Making the Most
of Minimum Volume Commitments
% Tudor Pickering Holt & Co, (2016), Distressed Energy: Midstream
Agreements
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N A} (Gatherer) ZF

nEAEY

3} (Shipper) 9}

oy
N

)

—_
fife)

M
1

—

0

\n
ol
5

oy
ol

&o
nf
ol
T

(Deficiency cap)

3}~ (Shipper) 7} 3

drEH

el
!

el

AEQ
——

oy
ol

J)
~

FE5% ks A2 (Makeup rights)

C.

3}==(Shipper) 7} &

AEH
——T

A

whop

D. A3A &% (Third—party volumes)

il

AR =

nEAEY

bl o)

2 T3

=%

ARV A 3R

HAEH

—

0

I
fite)
;OD
it

oy

N

|
file)
Al
o
oy
z]t

o] Ut} o) An]

A=

AV 717

iG]

Hl A
=

241 (Unplanned Maintenance) ©]

3

H] 7]
ool ofg} E7}eE (Forse Majeure)
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=
o
=2
=
=
PN
oX,
PN
o
of
o
”
it
L)
N
bt
=
)

O
@)
wn
i)
2
s
e
1
rE
)

o8 MulA AlFAATE ol SRR A A

ﬂllﬂl

AFst7] Yol FAEE 2du] € (Operating Expenses, OPEX) 3}
A2 %) % (Capital Expenses, CAPEX) ol] tf&to] o] SR e WA,
g v g fate] o]gxtel Folw FFoA AMEHE HEFE
Aleke @tk 0 COS Ak A Ay AR (Utility) W =g}
MUIAE AlFste QAN bAoAl Aujs Ay Aoks AAT o
el Ad W fA By wjge] diste] wa, FHA o)
FEstuA & w F2 AREE T O

COS Aok wxEY An) 24 gAg Jd2EH AR 3
AAEE GRE-|A At AlF 5 Jdo] gkawo] 3% vto]xzelel
2 X2l (Processing) Anl7F Fed AL uwEAEF GATL

AHEAZ (CAPEX) & T8l A48k, &% o5 FARS(OPEX) 3k

Al ®AF(Reimbursement) Weth, weEba] COS Aok JAEH
AA7Y AGF AlF 5 o] S AS 0 B2 s FEd &

° Fallon, D. A., Nasra, J., (2020, March), Practical Guide for Midstream
Companies: Distressed Producers, Willkie Farr & Gallargher LLP
°% Riddick, M. E., Davidson, R. S., McCrory, D. K., (2018), Firm
Transportation and Minimum Volume Commitments: a Panel Discussion of
Marketing Infrastructure, Legal Framework and Relevant Jurisprudence
and Decisions
°6 Interpipeline, Definition of Cost of Services (COS), Retrieved from
http://www.interpipeline.com/operations/oil—terminology.cfm
°7 SEIA, Utility Rate Design & Complementary Policies, Solar Energy
Industries Association
°8 Markham, D., (2018.11.01), Incentive—based versus cost—of—service
regulation, Austrailian Energy Council
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2.2.4. Keep Whole (KW)

Keep Whole AleF2 m=AER A JAst QAEH AYiba 1t
A A= A A ok AFOo =, nEAEY AA =
AAEHORZHEH Wet GassE FFst] W&t 7t~ Dry Gas) v HF
2¥AH(End Point) 74 538k, AHEE NGLS A H]go2A
FHET 29 9= JAEY AAAEFEH vEAEY Hu|E A
Fol = NGLS m=AER Az A7)
FoHA Hol FL3 A wigk kA Dry Gas)E U JAEH
AA7F afrsks F2E YER I Sl

= Keep Whole #AlekE F=2 mtAE" G&P AH =

AR
ol
o
Jdo
ro
it
K
Hr
ik
ol
oX,
o

2] (Fractionation) &4 st AoloA AXEH Ak}
AAdste], #2 ¥ tst A2 ¥]E (Frac Fee) & FF 3t Aleko|tt,

webA, Keep Whole Al¢ES NGL 714 5 ouyx 7129 wWHEA

==

e w=FHAl 9l eyA b s Aele e 3

7}s4 (Upside Potential) ©] st g3do] gl o

Y Cameron, P. D., Stanley, M. C., (2017), Oil, Gas, and Mining: A
Sourcebook for Understanding the Extractive Industries, World Bank
Group

60 Sell Side Handbook, Energy Infrastructure, Retrieved from
http://sellsidehandbook.com/industries/energy/midstream/#Cost_of_Servic
e_Contract

61 United States Department of the Interior, (2018), Rescinding and
Replacing the November 21, 2012, Reporter Letter on Keepwhole Gas
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http://sellsidehandbook.com/industries/energy/midstream/#Cost_of_Service_Contract
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I¥ 9 mEAEY EE 38 AF AL e €% Pl

NGLs

»

1,000MMbtus 1,000MMbtus

2.2.5. Percentage of Proceeds (POP)

Percentage of Proceeds(POP) #A¢F2 Keep Whole 72k}

fabste] BlEAEY A7l G&P Avlolq JAER Ao Wet

Gas® FF 8, o] AHEste] A&+ NGL, &2 7714 45 2ol
et 4 (Upside) & 33t o9, NGLS dE22 FFHsh 4%
AbZE AA7F obd AR wE #7] A7 v]E (Frac Fee) HE|ZA]

=t webA POP Alek &8 ml=AEY Hulo] o)A Ed Keep
Whole Ak mlrixz2 oz 7149 wWEAY gAE"” §9
%]:9/] Eﬂii}oﬂ 1;]_/\ LZElO:l o]E]_GZ 63 64

o

Processing Contracts

62 Mokhatab, S.m, Poe, W. A., Mak, J. Y., (2015), Handbook of Natural Gas
Transmission and Processing: Principles and Practices, p. 188 —p.189

63 Pan, 1., (2014, March), How MLPs profit from natural gas gathering and
processing, Market Realist

64 Jeremy, M., (2019), Percentage of Proceeds Contract for Federal

74 . A_]



E 16 "= v EAEY FQo EFA AL H

Contracts Description

« AD Ak stellA 9AE™ 385 (Shipper, Producer) & 573

gcgfaggn 2o shelA AU, AAEE 2o 47] (Long—Term
(ED)Ca 0 Contracted) Aok (Dedicated) nNEAEY

A=A} (Gatherer) ol AW =531 2.

« Y2E" 3Fe 2% A9 A Al s 3 AW A

Minimum T oMY Ha FF EF S FFEok §hH,
Volume nEXE" b= ol figte] Aekd 1% 714 (Fixed
Commitment Fee)& REAY. mwer], vEAE" ¢z 4Aex MVC
MVC) Ak {71 st A FAs AE F U

Aol A kg 3z 4.

Cost of - UEAEDY AR dAEY 3¢ B 252 9w Ay
Services Ado] EA5ha, ]2 Asset Fee @407 BA Wi 7z
(COS)
« HEAEY Axl= KW  AleF SlollA  Natural Gas9
ProcessingS £33 4= NGL FEE¥2 EF
Keep Whole Agn|gozA FHIA H. AT A+ NGL F
(KW) Commodity Price A% A] Upside Potentiale 4+ tjAl,
7t4 0] kgt Fole )& % Downsideol| thdh Risk HE3+
A&,
Percentage of . ?]E_iE%l Adx  (Gatherer) &= AEH ﬁ}?i%‘ﬁ
Proceeds A sk Natural Gas =] o st
Processing (Fractionation) H] €3 ©+&°] g% NGL
(POP) oOHE =

108 37 0 AGoRA FA

AAEYH Aabes 77 AdEs vEAEY AvE T8 Al
Tty fletel A3 volxeielyt A HuE G nEAEY
MLPe} &7 =ZFAgATs Adsty Adess FIo. o4,
AAEH AAiA= wE=2E” MLP9E A3 AM(Joint  Venture) &

Agste] dolzelel & mEAER MBS ESV|E she=d, o] o

Production
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A4 R A4 2 BA

Al 1A BYE

1. 71 gArd ol 2 (MCDM) 47N

neAEY 52k A4S ste] 7] (Single Criteria)©] obd of¢
M 715 (Multi Criteria) & H|walal 11gldte] o] FoRt}, wehA
nEAEY £ A4S o 7le 9AFEA (Multi—Criteria Decision
Making, MCDM) o] aj@stttar & 5 Q.

MCDM=  Zesh= 7les  HtRe=z g&HAd A A (Multi
Attribute  Decision Making, MADM) ¥}  t}&A o)Ab4A A (Multi

Objective Decision Making, MODM) o & U= < At} o7]|A

mEsEY Bas 7 ke o]y £AEL ula BAste] HEFHQ
7470l olFojxrk=  Held MADMo=Z B & At ©

Khin(2019) ol w23, B7]E S48 o= AHP (Analysis Hierarchy
Process), Goal Programming, MAGIQ (Multi—Attribute Global
Inference of Quality), Simple Multi—Attribute Rating Technique
(SMART), SIMOS %©] 9t}.%

71 % AHPv FARRE FAREAC dF vAe A 1

QASH d@ BAF 4 24 TEZe A i A8 24,

g

© gs, WA, (2019), AL FE AT, A}
66 Khin M. Z., (2019), Multi—Criteria Analysis on Renewable and Non—

Renewable Technologies for Electricity Generation in Myanmar
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Performance, Indicators, Interest risk, Credit risk, Inflation risk,

w2 AR e

Aol glo] gy AMgEI Stk &, AHP(AIZE4%4) & MCDM
H

oS B
E.’TL‘/}_—]]

o

Liquidity®] 57}#4] S84=% Fx &

ojl

M % MADMel ¥el BEst oEx oibdy seld, ¥ w4
£ vEAEY ] B FAdgede wHdE 2e ZEE

strw # WUEs ggsith

71 (MCDM) % stz g9 SAHES 7t 74 549

dist Ad Fr7kE F8 4 24 E°]l JHAE 2% (Weight) &

AESE WEe ARt 293 AHPE  oAEd ZEAAE

2 Ao = AHP AUHmE 3 Saatyx= 98 FEE

67 Saaty T. L., (1970), How to Make a Decision: The Analytic Hierarchy
Process. European Journal of Operational Research, 48, 9—26
08 Fmk (2011), AHP 719& Z&3 vizk 71919 A geldx] H71d=
sk A, oyAAAATd
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3. ¥ A9 AHP U E A&

AHP WHE2 AEARAE A3 ddd JraEd A=Y

Aoz FFst] grrEd A5 (Decision Hierarchy) = A7 st

=2 o ©

N
2

b Aol ME AHP WHE A s flstel mEAEY A

Saeks AR oE AEAES AHP AFTEE £435L

°olg AT OoZ YERAUT

13 10 AHP AZF T% oA

Major
Goal

Criterion 1 Criterion 2

Criterion 3 Criterion 4

Alternative Alternative

Alternative

Saaty (1990, 1991)

AHP WHEL F718E 7F 4
A u] o (Pairwise—Comparison) S 33ttt 17+ HE F 71X

A Fo] e ARAAL Az, o]F FFsh: o] AHP

80

o

’



e H4on. 2 AR B3 A AT 7R A nEAEY

L]ls v cAlgk ol 7 7HHE Wug ¢ Q=

>
[
I
>
iy,
o,
JHJ

o
AC)
ol
L
32
o

1% 11 AHP WHE Adu|n oA

Comparison between pairs of criteria

Please compare between pairs of criteria, evaluating the importance relative
to each other

3 5 7 9 Absolute

°o]F A7l AHP AEAl AdE AdE Tl AdvluyH
(Pairwise Comparison Matrix) & &-&3to] SH=}e] A7 Ao st
VA 8F S A s A

Al wdd2 AbEAY A P Fek HlaE 9%k 74 9
7VeAE ekl flske] =]ish ek wHolnk Al Blue o7

ARTH 1/7%5F Eue ov]ojH

r\r

A7} BRY 7w Eta shd
o] 5 ¥ (Matrix) ol YeRH Upper Triangular Matrix®} Lower

Triangular Matrixs== A= ZF Qb 7} .
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1% 12 AHP 599 Aiuadyd 3

Absolute 9 5 7 9 Absolute

B _
-~ = a=1/3

M

& $l3% Eigen Vector #s& F3k7] {3 H+t3)
Foach dwk z AEEge 4 @ #
(Sum of Column)& 38t ol& &d <] gt (Data)el disto]
ol 7hEAE Fekgith 2Ela, AEe] 8 (Row) ol tidt Hy #e

T3t (I1xn) FES =F3H3tE (Eigen Vector £%F) ©l& 3l 73t
Eigen Vector #2 2+ ¥l 59 Fo4S yehdth

3 AHPAR SReld wdwy wAstsHe ARy 4Fe

oF FRE

Oli

(Normalization) 4SS 43

09 K7, 2013, AZEAHG o] 88 HAAZE AZAE H/heEe] Faw
R LECEECE
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1% 13 AHP Eigen Vector £& oA

1/1.47 7/8.20 3/9.00

0.142/1.47 1/8.20 5/9.00

0.33/1.47 0.25/8.20 1/9.00

1% 14 AHP Consistency Ratio AH o A]

Average > Random
Index

(Average A:C) — n* ‘

I N R -

0.52

Average

sistency
Index (RI)

1 0

) Q

— o

5 111

6 1.25

7 1.35

8 1.40

9 145

Consistency Index

n*-1

Randﬂ'n Index

Consistency 1.33 Consistency
Index ) Ratio

83
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1AISAA 75 8k, o5 tA] 24154 Mstste] YE AT
1A F71~ %538 AeF (Gathering Contract), 71~
29 (Market Factor), YAEZ AAxe}e] 3tE4  (Upstream

Partnership), V"|E=AE® 24l QA (Midstream  Asset) 9

g 2AITA B AHgASE  AA5FHAE  (AD),
HALEFTEH271 (MVCO), POP, KW, COSE Y, 71~ A%
Q8 JAEZY AAAe] BEP (Break Even Price) @33 nj=EA~EY
MLP 921E9] AA A% & A ARZ ek T3, JAER
FGEUYE HEAER by Aleke] AlA®E JAEF Ak A
AP AF G9F 5 8§ FAHow EHFINT. wxgo=
MEAEY A4S A wEAER 2P Ao A E3|ALS

ATH G A T ER
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woAre ¥ 37 g9 At W ATAe gyow

)

ot ARA A7 15> T 9] 228 (Investment Bank),

AR H = (Private Equity Fund), AHF&8AF(Asset Management) ol

A Folw oluA|lze} fLokel w= wEAEY APAke] g £

ZRAES FHIAAY FA Arks #ed AHo] e AUt 9
9]

AMFRoR  FASEY. FHA ARV 15 o

Ho] A wEAER MLPe| A& FolH, APoA w=AER 2AHS
+Gsta, At A" 2 ARG S FsteE ARV 9 Ao

1ot

-
o,
off
32

14

12

10

ox|cl=el £ 22 Y NN O EAEZ MLP
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Midstream
Asset
Investment

I3 17 nEAEY FX4A el AHP AT 7%

Acreage Dedication

MVC (TOP)

Gathering Contract

Upstream BEP
Market Factors
MLP Market Index

Financial Stability
Upstream Partners
Operation Ability

Midstream Facility Stability

Midstream Asset

Parent Company
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A 53 A

0
g

Ax EA A Fe

nEAEF

ol

.ﬂo

A 14 AHP AE A

ban, Skt

S

ot 7hsAE T

ﬂo

o

CR&

t}. Saaty (1987)+

s

=

}1\1_

CR) =

H] & (Consistency Ratio,

w2 A ol 1y
= A 2 A el

)
o3

ol

olo

.
10

3ol

o

=9

o

a8a A2A

o,

A 1A=

Saaty (1987)¢] Random Consistency Index 7|9 % Random Index

o
o
&+
ofiy
Njo

T
n_AIO
&
o
)
g

=

o]

#tel 0.00¢]

7heEel o

3

3

b 71]iel A A Al ]

AWk 2011, AHP 7]

<
<)
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¥ 17 494 vg 15 vja -

CR <

0.1

A 1A=

0.1<CR = 0.2

Aolgk

Gathering Contract 18.5% 12.8% 5.68%
A Market Factors 11.9% 13.8% 1.90%
7711 Upstream Partners 14.2% 13.3% 0.85%

Midstream Assets 13.2% 14.3% 1.11%
] CR 3+ 0.0558 0.1536
g | weas —0.8378

¥ 172 Saaty (1987)7F U 443 7|&& vt o = o] d#AA]
vl &o] o2 1% 7 ¥lwd 232, CR<0.1% 0.1<CR<0.2% YL
H7F &5 JteAd gt B34S vwstgivh vlw Ao wEw
A1AZ 4dad v)go] 92 a5 1 /A Zole= HY 6%
olstA L, AT E ~0.8378% Hlw A & O A

o, &= O

0.1<CR =

0.2

Acreage Dedication 32.3% 45.5% 13.16%
= Minimum Volume Commitment 35.1% 27.4% 7.72%
z‘j Cost of Services 8.5% 9.3% 0.72%
Zil Keep Whole 15.0% 10.7% 4.28%
Percentage of Proceeds 9.1% 7.2% 1.89%
x| CR Fat 0.0585 0.1643
ﬁ A A 2= 0.8773

"l Saaty, 1987, The analytic hierarchy process—what it is and how it is

used, Mathematical Modelling
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H]go] t& 1% b Aol= Acreage DedicationolA 14% ©]3}9]
zbolE B, UHA FES 8% o]t Fwoldtt. 7 vl 1% IF

AAASE 0877307 HL o BAEY,

Ay wEAE" A Ezp

e

A1AS  digk AHP A
A eeloga A Q¢ (Market Factors)el ™t 7} %7} 38.6%%
M wE Zor uvEiwta, EFAEACRY TheAE 32.2%=
LERSETE ool gt AER bz & 3ol

2
nEAER ZP4bke] sk FYA o w2 WU XS KAt

1% 18 A1AS 37t 5 d# 715A vl 19z

38.6%
40.0%

35.0% 32.2%
B ‘0

30.0%
25.0%

17.4%
20.0%

15.0% 11.9%
10.0%
5.0%

0.0%
Gathering Market Upstream Midstream
Contract Factors Partners Assets
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# 19 AAS H7F 5 dE 7152 HF 9 2E2EA

Gathering contract 32.2% 0.2010

Market Factors 38.6% 0.2439

Upstream Partners 17.4% 0.1261

Midstream Assets 11.9% 0.0961
2.2. A2 A%

HA2AIFAAE= ALAZTY 474 240 EZZA g A2k (Gathering
Contract), A& 24 (Market Factors), JdArEH g E
3 3} (Upstream Partners), | EAEZ 2pAF 33 (Midstream Asset) =

2 AR G Me BRARIL, old] U 1EAS Fasr.

22.1. =% A2 Al°F (Gathering Contract)

AR S wEw AA5dA ek (Acreage Dedication, AD)©]
43.7%, HAEFEFZZ7A (Minimum Volume Commitment, MVC)©]

28.4%% 7F=X7F =9, 1 2o+ Keep Whole(KW), Cost of
services (COS), Percentage of Proceeds (POP) <02 X8 7[=A=
Rt o] Tl v=AER E7F A Aloke] ojx A=Ak

HLrEFTHZA Ao wE, AW FA g (Upside Potential) &
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T
19 ox
o £

%0,
+

aI% 19 A2AS =

437%
45.0%

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

50%

0.0%

¥ 20 A2AF &

A% (CAPEX) ol thst

wol f7ks 74 % A

+

FAYALt FE 715A

284%

11.3%
9.2%

' ' 0

FAEAG 7t Bd 2 EFEHA

Acreage Dedication 43.7% 0.1480

Minimum Volume Commitment 28.4% 0.0966

Cost of Services 9.2% 0.0880

Keep Whole 11.3% 0.0543

Percentage of Proceeds 7.5% 0.0423
93 :
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22.2. 7k~ A1 291 (Market Factors)

A QRleA = 94 ditk7E rlEAER MLPE #st 4 A%
2] 3 (Market Index) Rth= AdAE" AAze] sl £4] (Basin) 704t

Al BEP(Break Even Price)o] ©{< B2 7l5xE Fosta Qs

o

e & U MEAEYS AAEY A b =% F

agan Agt iR Fdel] wE Ay B Skl wel Fejo]

stie wEAEY MLPO A RuE JAEY dEUS AR

a8 20 A2A1FE A1F 29 FE JEX vl O#H=

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%
Upstream BEP MLP
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Upstream BEP 75.5% 0.2276
Midstream MLP 24.5% 0.2276
223. A~EH AAkat & SH(Upstream Partners)

AE A% mEsEl AN g 9AEd AR A
Al A FoE ZFEAZE Alab AlF @ R o] ot
ZteARY o 52 Ao® veEt wepd vEAER ZAF £ A

AEY AR A O] A% S5 9 o 154, e
Al 3t 2e £ W A o ug ARH NS O
FTast 4= &5 F A

¥ 21 A2AS 92ER AR F& JtFA Hlm Y=

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Financial Stability

95

Operation Ability

2t gt



Financial Stability

Operation Ability

2.24.
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n = A~ E” z}AF (Midstream Assets)
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I3 22 A2A4F v|=EAER XA 8-E J1EXx Hlo I =

60.0%
50.0%
40.0%
30.0%
20.0%

10.0%

0.0%
Midstream Facility Parent Company
Stability

¥ 23 A2AF v EAEY A /M Hd I £#FHA}

Facility Stability 59.4% 0.3169

Parent Company 40.6% 0.3169

871 2.13 2.2004 A1AZTH A2AT 84 1 TheAE Bl
BA3 Aas BEUlz 23004 % 248 o] AlAZFH A2AFY
7MSAE wet] Z4 AR 24 P AdE FeLEE w2 SAUE
AABFETE ol wEW  YgAEZ BEP(29.1%), Acreage
Dedication(14.0%), 4-~E% Financial Stability (12.2%), " =X~EH

MLP A& A3%(9.4%), Minimum Volume Commitment(9.1%) <©°. 2
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¥ 24 vz nEAEY 2 EAEAAR LA AYF o

AdE FL%

(Weight)

AD 14.0% 2
MVC 9.1% 5

Gathering
COS 2.9% 10

Contract
KW 3.6% 9
POP 2.4% 11
Upstream BEP 29.1% 1

Market Factor

Midstream MLP 9.4% 4
Upstream Financial Stability 12.2% 3
Partners Operation Ability 5.2% 7
Midstream Facility Stability 7.1% 6
Assets Parent Company 4.8% 8
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I% 23 " MEAEY A FAER L A F2E v

0= D =E2EE I EXEE R0 S 825

29.1%
30.0%
25.0%
20.0%
15.0% o 22
0% 9.4% 91%
0,
10.0% l l l ' 52% 48% 369 599 249
s
o 8 9o
&% SR ,564\&\ & Q'Z’G\ & & &
5 \'a Q& X &
% -'z\-cj ‘ééb ."C\LD \}0{\ &CJO
QQG, S & & & &
& E

A 2 A AE7F IF 2 AHP 7R v

1. olyA Q= T2} #oF 155 (Group 1)

39.0%= 7V =3 a8l A2AFY EFA Ak 4% AD

Aeke] bR 7F 7HE =9kal, o] % e X| Q%+ MVC, KW, COS,

N A &) 8

kA



A BA3t

3ol
Gathering
34.3% 0.2337 —2.2%
Contract
Market Factor 39.0% 0.2703 —-0.4%
1 Upstream
16.6% 0.1239 0.8%
Partners
Midstream
10.1% 0.0711 1.8%
Assets
AD 44.1% 0.2520 —-0.5%
MVC 31.8% 0.1797 —-3.4%
Gathering Contract | COS 7.3% 0.0509 1.9%
KW 10.1% 0.0633 1.2%
POP 6.7% 0.0466 0.8%
2 Upstream BEP 72.0% 0.4169 3.5%
Market Factor
Midstream MLP 28.0% 0.2436 -3.5%
Upstream Financial Stability 70.1% 0.4054 -0.1%
Partners Operation Ability 29.9% 0.2444 0.1%
Facility Stability 49.7% 0.3518 9.7%
Midstream Assets
Parent Company 50.3% 0.3544 -9.7%
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2. H7k A B2b, A4Y F (Group 2)

f7k AR FA ANY AR a§e B

nE~EY Ez ZzAE 2§

_— T — gy [y
oUA e} Bof ANY 78] 8 ATl AH £ AAAER
TSI AESHE F agdold 7 R @ AFAL E 26%

A
2ok 2 aFddAs ALASAA B A Alekel gk JksATL
38.4%= 7F =k, Al 29l (Market Factors)e] 1 Tl =
ZFEAZE okt g, AdEdh duAQZet FAF Zok AE7F 1md
2o 2 IFelMe A e Ak 7keA7E AD, MVC, COS, KW,

POP «+o#® =9t}

N

, COS Al°ke] 7FsA17F KW POP AlokR o}
F=%om, ol ¥ IFcAdE NGL =% F7hed weE A
A3 (Upside Potential) FHRETH= JAEF 7 Al gho]xZel

Aol e WA £HE uT Asey s 4¢ A 4 o

E 26 f7k ARE B4, 289 IF FAFRE A4S

Gathering
38.4% 0.1538 —-6.2%
Contract
Market Factor 35.2% 0.1527 3.4%
1 —
Upstream
9.8% 0.0405 7.6%
Partners
Midstream
16.6% 0.0873 —4.7%
Assets
2 Gathering AD 46.7% 0.1875 -3.0%
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= 7Fs}

7V
= ¢

AT FHHYT 2

A7 40.0%% ©E

AEY AgAAEe] BEP (Break

AWS =03 Q¢log st

Contract MVC 21.3% 0.0803 7.1%
COS 17.1% 0.0901 -7.9%
KW 9.9% 0.0400 1.4%
POP 5.1% 0.0196 2.4%
Upstream BEP 86.7% 0.3246 -11.2%
Market Factor Midstream
13.3% 0.0517 11.2%
MLP
Financial
85.4% 0.3197 —-15.4%
Upstream Stability
Partners Operation
14.6% 0.0552 15.4%
Ability
Facility
62.9% 0.2668 -3.6%
Midstream Stability
Assets Parent
37.1% 0.1871 3.6%
Company
3. ul= Ho]A n=AEY MLP Z1& (Group 3)
vlo wo]lx wl=AE"Y MLP A I +9 MLP
Aol SFEel Qi Awie] AHgE e nEAEY
MLP Aol A=A FolH, 9 2] (Gathering & Processing,
GeP) Aol st AaER AR b g4s gese

Even Price)o] w&

% & 9lrt

22 A ke AD, MVC, KW POP, COS +2°

om, o]= COSq
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SA4E Hoke vwA ke KW, POP AoF 725 A5t s

Gathering
23.7% 0.1279 8.5%
Contract
Market Factor 40.0% 0.2064 -1.5%
1 Upstream
24.0% 0.1195 —6.6%
Partners
Midstream
12.3% 0.0654 —-0.4%
Assets
AD 40.7% 0.1810 2.9%
MVC 26.3% 0.1171 2.1%
Gathering Contract | COS 7.6% 0.0367 1.6%
KW 14.7% 0.0684 —-3.4%
POP 10.7% 0.0482 —-3.2%
2 Upstream BEP 75.0% 0.3322 0.5%
Market Factor
Midstream MLP 25.0% 0.1239 —-0.5%
Upstream Financial Stability 59.7% 0.2790 10.3%
Partners Operation Ability 40.3% 0.2022 —10.3%
Facility Stability 62.9% 0.2668 —-3.6%
Midstream Assets
Parent Company 37.1% 0.1871 3.6%

4. ANOVA H7H

BAMREA (analysis of variance: ANOVA)S EAF 7o H]|&S

ol g3t AW 1 B AolE P BAWPHOR vl 37)



o]l Ag-ol A Ik Fato] AE Aol7F YEAE FAlCl Bl
& e Rtk (o] &+, 2006). A=s 3 a5 1 ARARE

Hlastd ALAZSANA A 249 BFA Ak dd 7pEA7t
FA Al ekell A= ADS MVC Aloks dseta
d AabAke] BEP, AEW AoF 3EY

%l
AL wmEbA ojdk xpo] Aol feofw|dh AIA] FAA O

A5t A} FAHEA (Analysis of Variance, ANOVA)& &83 455

A. A1AZ= ANOVA AH

¥ 288 7t OF A ALAZS 2% 29 uF AFAE nug

b
o
=
i)
.
it
rlo

AR o =FA Aok, Al Qiel thste] EF
o 7FAE ot ok 3, wEAER AAE B =
Az dA g = F-valueZl 1.68% 1% 3+ 7F5A zol7p &
Ao 2 Yetw oy, P-valuedlA 0.212 AL F9 U0 5%
2l Zoer yey A4 grie gle Aoz uE
ANOVA #74 Ax AlASAM Z4 25 3 FAE4ed &5 4

Az Qo] BAGoRE = apo]s} x| @ru B % ol

3L
i
k)
R
2
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¥ 28 A141% ANOVA AA

Group 1 34.3% 0.2286
Gathering
Group 2 38.4% 0.1548 0.7805 0.4723
Contract
Group 3 23.7% 0.1655
Group 1 39.0% 0.2708
Market
Group 2 35.2% 0.2190 0.0466 0.9546
Factors
Group 3 40.0% 0.2417
Group 1 16.6% 0.1338
Upstream
Group 2 9.8% 0.0486 1.6756 0.2137
Partners
Group 3 24.0% 0.1262
Group 1 10.1% 0.0720
Midstream
Group 2 16.6% 0.1735 0.6619 0.5274
Assets
Group 3 12.3% 0.0825

B. A2A41% ANOVA 7A7F

A. A8 A2k (Gathering Contract)

¥ 29¢ 7 1w 8 AASY FA A .9 T &

oft
)
AC)
)
A2
=

st 7tEAE vlawd Aotk 7} OFY ¥ EAOR
Dedication®} Minimum Volume Commitment A¢ke] thjdle] =&
7= S Hojeta 9o}, Cost of Services Alkel thall = Group

27F 17.1%= YHA 5 vlste] vud =2 7hsAE Fosta

101 Keep Whole?} Percentage of Proceeds Al¢kelAdE= Group

;O

w

b A7 147%, 107%% B % el AEA7 we Zow

s gleh, oo wet 7 RA4AY 29le] HE 18W AHEAY

J
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gJolAdel dislAl ANOVA #4& F3etda, #4 23} P-value:s
BE oA 59 e Aow U} EAFNORE =Y Il
}

gtk Q15ted e,

[e)
Ne 2

Bl

Uigk QAe N 18 7k 2 Aol

rlr

E 29 A2AF - EZFAEAL &5 ANOVA 24

F value
Group 1 44.1% 0.1678
Acreage
Group 2 46.7% 0.1933 0.1889 0.8294
Dedication
Group 3 40.7% 0.0763
Minimum Group 1 31.8% 0.1139
Volume Group 2 21.3% 0.0292 2.2085 0.1373
Commitment Group 3 26.3% 0.0524
Group 1 7.3% 0.0514
Cost of
Group 2 17.1% 0.1798 2.202 0.1380
Services
Group 3 7.6% 0.0348
Group 1 10.1% 0.0547
Keep Whole Group 2 9.9% 0.0433 1.6983 0.2096
Group 3 14.7% 0.0530
Group 1 6.7% 0.0469
Percentage of
Group 2 5.1% 0.0130 3.0890 0.0689
Proceeds
Group 3 10.7% 0.0272

B. A& 29 (Market Factors)

308 A 2A1F9 B2 AH 29 = AF Q<o thste] zt

FH

I H A E vudk Aot ZF a5 9AEFY Az BEPY)

st 7tExE nEAE"Y MLPY A% A4 (Market Index) Bth =7

-z
2
=
b3t
|o
=
[

= Group 29 Y2EY BEPo W3t 7l=x+=
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86.7%= E} Iigel nHlst] v =2 Ao=w EFSIth iyl
ANOVA #H7A Ay F o ost 7+

I
SAA 7o 75 5%5 29 Jow yeista, weks 74 s d

o
o
Fobel Tiek Q14 1F AR 2 Apol7h gl Ao HAHgt,

Group 1 72.0% 0.2916
Upstream BEP | Group 2 86.7% 0.0385 0.6000 0.5589
Group 3 75.0% 0.1291
Midstream Group 1 28.0% 0.2916
MLP Market | Group 2 13.3% 0.0385 0.6000 0.5589
Index Group 3 25.0% 0.1291

C. 42E" AYAF (Upstream Partners)

F 31dM= Al 2A5Y FA Ad el T AXE" AR
Aol diste] 24 a5 H VlEAE vud AAE AANsSH. 7
52 A2ES AR Akl sk a1 94 T AFIARS] AFA A el
- R = A

Hlgto] HJAE" ARIARS] A W & o] oist JtEA|Ub

)
o
[-"l
P
=
o
=
o
w
1o

BE e AEAE Rolsl
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E 31 A2AF - 92ER AGA &5 ANOVA AF

7+EA
35 a8
B EFHUA F value ‘ value
Group 1 70.1% 0.2822
Financial
Group 2 85.4% 0.0241 1.3445 0.2844
Stability
Group 3 59.7% 0.2200
Group 1 29.9% 0.2822
Operation
Group 2 14.6% 0.0241 1.3445 0.2844
Ability
Group 3 40.3% 0.2200

D. n=EAEZ 24F (Midstream Assets)

E 32¢ Al 2AIT A mEAER 24E Aol didt Fard A <l
F-sto] 2t 25 E 7S AE HolFa vk Group 28 Group 3&
nEAEY AH) kYAl st ThEA7F nEAEY 2ARE 2 YEe
T3AL ek Aol mlsle] e o el Wk, Group 12 E3|AF
kAo dst ZFEA7E 50.3%% vl FAe gk 71EX
49.7%x 1t} =94t} ok, ANOVA A% 23 Group 1% Group 2, 3 %+
& A Aol P-value’t 9 ¥ 5%E

o
zbeto] UEh} EAMoRE 2o g 2 Aolsl ks Ao

i
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Group 1 49.7% 0.3609
Facility

Group 2 62.9% 0.3550 1.5278 0.2425
Stability

Group 3 76.4% 0.0340

Group 1 50.3% 0.3609
Parent

Group 2 37.1% 0.3550 1.5278 0.2425
Company

Group 3 23.6% 0.0340
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AA, w7 T AA7FA AL A (Basin) ol gt Ao} sl
E FAF Al Azsts B A Al
gl Fo] 2N AzHE B 2 Aok

AA, AnbA el AeS adsle de vem vEAEY At

1. 52 §712 A2 54 (Basin) A5 5%

M

T MA7FA T 4] (Basin) of] #ate] 73 A7 AFNES
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a9 24 FQ f7tA A B2 (Basin) AZE XA}
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-(,,
0\-\
2. 7k 7HA 2] M2 A G ARk
AR SRAEE f7h2 she] e Fold AL A FE Keep

Whole A¢F} HAEHZFZZAF(MVCO)S A3zdesE Aow eyt

Keep Whole

Aol Feletal, HAEFETHEA stlA R oled Y (Upside) =
A FE ARG F Us FoRZ TdEHe o9 e HAE AR}
TEH Aoz vhobHn)
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3. MEAER A FAF REZEL T4

2 Al s 3 oF Al ARAE dide® USD 1009]
Ne BFE 7HHsta olE o]gdto] mEAEY Aibe] FAE A9
omst Aoz Xz XEEZZLE FAT FAdA A
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Appendix 1: Questionnaire

AHP Survey on Determinants of Investments

in U.S. Oil & Gas Midstream Assets

Analysis on Determinants of Investmentin U.S. Oil & Gas
Midstream Assets using AHP Methodology

Personal Information

Company

Position

Work Experience

Investment, Advisory, Consulting or Operating in Oil & Gas Industry
(including Midstream Assets)

A. LessThan 2 Years
B. 2~ 5Years
C. More than 5 Years

Purpose of Survey

+ Investing in U.S. midstream energy infrastructure became attractive
investments due to its stable cash flow based on long-term gathering
contract with upstream producers and strong fundamental of business
expansion supported by positive prospect of shale oil and gas development
in United States.

+  Therefore, large amount of capital investment in U.S midstream has been
done by global institutional investors such as pension funds, banks,
insurance companies and private equity funds etc.

. However, compared to large investment size, there were few academic
research on midstream energy infrastructure and its determinants of
investment.

+  Therefore, this survey is intended to identify important determinants of
investment in U.S. midstream assets from professionals and experts in
related area.

Survey Introduction

+  This survey mainly focuses upon comparison of important determinants of
investment in U.S. midstream assets by applying AHP (Analytical Hierarchy
Process) methodology.

+  Therefore, this survey can be divided into two categories: AHP questionnaire
and general questionnaire.

+ A 2-tier hierarchy model is constructed in the questionnaire: There are four
aspects on the first tier, "Market factors affecting midstream business,
Upstream partners, Midstream asset, Gathering contract.” followed by 11
criteria on the second tier.

A 21l &F
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Comparison between pairs of criteria

*  Please compare between pairs of criteria, evaluating the importance relative
to each other

Absolute 9

CliciIcCIiciCliclchcich ciiclh cliclclichliciiic

7 5 3 1 3 5 7 9 Absolute

Midstream
Asset
Investment

Acreage Dedication

MVC (TOP)

Gathering Contract

Upstream BEP
Market Factors
MLP Market Index

Upstream Partners

Midstream Facility Stability

Midstream Asset "
Parent Compan)
o

Structure Introduction

Gathering

Contract

* An acreage dedication is intended to assure a midstream
company, and its respective investors, that a sufficient utilization
of the midstream gathering and processing system will be used,
and that the maximum amount of natural gas will be transported
by a trunk pipeline.

Acreage
Dedication

¢ MVCs (minimum volume commitments) contracts guarantee
some minimum throughputvolumes. If throughput volumes fall
below the MVC, the shippers are required to make shortfall
payments.

* A contract that provides for recovery of operating costs and a
fixed capital charge. Cost of service contracts are generally not

(Cost of Services) subject to commaodity risk

« Under a keep whole agreement, the processor retains the raw
make in return for making the producer whole on a Btu basis by
delivering additional natural gas to add to the residue gas at the
tail gate of the processing plant (or elsewhere).

* Under a POP Agreement, the processor sells the raw make or
POP purity products fractionated from the raw make and pays a
(Percentage of percentage of the proceeds to the producer, keeping the balance
Proceeds) as compensation (or partial compensation) for processing the

producer’s gas.
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Market

Factors

(affecting
midstream
business)

Upstream
Partners

Midstream
Asset

Absolute 9

Gathering
Contract

theri
Contract

Gathering

Contract

Market Factor

Upstream

Partners

Upstream BEP
(Break Even Price)

MLP Index

Financial Stability

Operation Ability

Midstream
Facility Stability
(G&P, Pipeline etc)

Parent Company

The average wellhead breakeven price for key shale plays are
different from each other with its distinct rich resources across
basins, such as crude oil, natural gas and NGL. Therefore,
Investors must consider production BEP based on characteristics
of target basins.

Midstream MLP Index can be considered as indicator of investing
in midstream assets since it shows overall financial stability in
midstream companies and expected return on investment.

Midstream assets operations revenue basically highly linked with
performance of upstream producers (shippers) since there
usually has been long-term gathering contract between shipper
and gatherer.

Therefore, it would be highly important for investors to confirm
and monitor financial stability of parent company of E&P
operating company and status of its sponsors.

Midstream investors should closely monitor upstream producers
hedging on oil and gas to mitigate any price volatility riskin the
future.

Moreover, it would also require to confirm shipper's operating
ability such as drilling time and drilling activities compared to
near E&P operating companies.

Pipeline and G&P (Gathering & Processing) facility construction,
operation and maintenance ability for both green field and brown
field facility.

Borrowed capital and financial stability in parent company of
midstream assets or operating company.

1 3 5 7 9 Absolute

Market Factor

Upstream
Partners

Midstream
Asset

Upstream
Partners

Midstream
Asset

Midstream
Asset
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Acreage
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Contract
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Absolute 9
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Upstream BEP

Market Factors

MLP Index

Absolute 9 7 5 3 1 3 5 7 9 Absolute

Upstream BEP MLP Index

Financial Stability

Upstream
Partners

Operation Ability

Absolute 9 7 5 3 1 3 5 7 9 Absolute
Financial Operation
Stability Ability

Midstream
Facility Stability

Midstream Asset

Parent Company

Absolute 9 7 5 3 1 3 5 7 9 Absolute

Midstream Parent
Facility CD::::W
Stability
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General Questionnaires

Please Choose one of the following major U.S. Shale basins when you intend
to invest or acquisite G&P (Gathering & Processing) Assets?

Q1-1

A Permian

B Utica-Marcellus
C Haynessville
D Eagle Ford

E Bakken

Please arrange the following gathering contracts you prefer most when you
intend to invest or acquisite the midstream assets in the field you have
chosen above

A Keep Whole

B Percentage of Proceeds

C Minimum Volume Commitment
D Cost of Services

:
122 A




General Questionnaires

Please choose one of the following gathering contract you would prefer when
commodity prices (Oil, Gas, NGL) are rising.

A Keep Whole

B Percentage of Proceeds

C Minimum Volume Commitment
D Cost of Services

Please choose one of the following gathering contract you would prefer when
commodity prices (Qil, Gas, NGL) are falling.

A Keep Whole

B Percentage of Proceeds

C Minimum Volume Commitment
D Cost of Services

General Questionnaires

Please organize an investment portfolio for investing in U.S. midstream assets
when you are allowed to invest USD 100

A Equity or Mezzanine ( )
B Senior Debt ( )
C Midstream MLP ( )
D Midstream MLP ETL ( )
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Abstract

Analysis on
Determinants of Investment in U.S.
Oil and Gas Midstream Assets

using AHP Methodology

Jonghun Lee
Energy Systems Engineering

The Graduate School

Seoul National University

Midstream is the middle stage of oil and gas industry operations
which activities include the processing, storing, transporting and
marketing of oil and gas, and natural gas liquids (NGL). Midstream
facilities process and gather produced oil and gas from upstream
shippers on long—term gathering contract basis so that Midstream
gatherers can sustain their profits. Therefore, oil and gas
midstream facilities and its assets have brought a lot of attention

from many international financial institutions and investors which
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led to active Acquisitions and Divestitures (A&D) especially in
United States.

However, compared to large investment size, there were few
academic researches on valuation of midstream energy
infrastructures and projects and on determinants to invest on them.
For this reason, this research is intended to identify important
determinants of investment in U.S. midstream assets from
professionals and experts in related area and mainly focuses upon
comparison of important determinants of investment in U.S.
midstream assets by applying AHP (Analytical Hierarchy Process)
methodology.

To analyze the importance weight criterions concerning
midstream investment, 3 expert groups (International Investor
Group, Oil and Gas Investment and Technical Consulting Expert
Group, Major Midstream MLP Operating Expert Group) have been
selected and AHP—base survey which comprised of 11 criterions
with 2—tier framework has been carried.

To summarize the result of the AHP survey, the importance
weight for Oil and Gas Market Factor in U.S. midstream investment
and midstream gathering contract has evaluated with highest
importance weight. In addition, many Expert Group considered
upstream Break Even Point (BEP), Acreage Dedication (AD),
financial stability of upstream partners and market indices for
midstream MLPs (Master Limited Partnership) as relatively
important derterminants of invesments compared to another
criterions.
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The significance of this study is that it confirms determinants of
investments in U.S. midstream assets by using AHP methodology
and concludes 1i1mportance weights among each investment
criterions. The result of this study is able to be used to support
many investors who intend to invest in U.S. oil and gas midstream
assets in the future and guide them to make reasonable decision

with clear investment standard.

Keywords : Midstream, Oil and Gas, United States, AHP,
Determinants of Investment, Gathering Contract

Student Number : 2018—-25095

135 M 2l



	제 1 장 서    론
	제 1 절 연구의 배경 및 목적
	제 2 절 선행연구
	1. 미드스트림 투자 타당성 관련 선행 연구
	1.1. 유가스 개발 사업 경제성 평가, 분석
	1.1.1. 업스트림 분야
	1.1.2. 미드스트림 분야

	1.2. 유가스 분야 투자 및 운영 타당성 조사
	1.2.1. 업스트림 분야
	1.2.2. 미드스트림 분야

	1.3. 종합

	2. 유가스분야 투자 관련 선행 연구

	제 3 절 논문의 구성

	제 2 장 미국 미드스트림 산업
	제 1 절 미드스트림 부문 개요
	1. 미드스트림 자산 개요
	2. 미드스트림 설비
	2.1. 정두 (Wellheads)
	2.2. 매니폴드, 채집 설비 (Manifolds and Gathering)
	2.3. 분리 설비 (Separation)
	2.4. 미터링, 저장 및 수송(Metering, Storage and Export)
	2.5. 파이프라인 (Pipelines)
	2.6. 가스 압축 설비 (Gas Compression Facilities)
	2.7. 가스 처리 설비 (Gas Processing Facilities)
	2.8. LNG 액화, 재기화 설비 (LNG liquefaction and regasification facilities)


	제 2 절 미국 미드스트림 설비 건설 현황
	1. 미국 파이프라인 자산 현황
	2. 미국 천연가스 압축 설비 현황
	3. 천연가스 처리 플랜트 (Gas Processing Plants)

	제 3 절 미드스트림 MLP 소개
	1. 미드스트림 MLP 소개
	1.1. 에너지 운송(Transportation) MLP
	1.2. 유가스 처리(Processing) 관련 MLP
	1.3. 저장(Storage) 관련 MLP

	2. 미드스트림 MLP 수익 구조
	2.1. 무한책임사원(GP)와 유한책임사원(LP)
	2.2. 독점적 IDR 탈피와 단계적 분배 구조 도입
	2.3. 미드스트림 MLP의 수익 분배



	제 3 장 미국 미드스트림 투자 고려 요소
	제 1 절 미드스트림 투자 시 고려 요소 종합
	1. 국내 MLP 펀드 주요 투자위험 공시 자료
	1.1. MLP 인덱스 파생 상품 투자 펀드
	1.2. MLP 인덱스 투자 펀드

	2. 미국 미드스트림 부문 투자 가이드 및 보고서
	3. 미드스트림 투자 의사결정 계층 구조

	제 2 절 미드스트림 투자 고려 요소 분석
	1. 유가스 시장 요인
	1.1. 업스트림 BEP (Break Even Price)
	1.2. 미드스트림 MLP 시장 지수(Market Index)

	2. 물량 처리 계약 (Gathering Contracts)
	2.1. 물량 처리 계약의 중요성
	2.2. 물량 처리 계약 종류
	2.2.1. Acreage Dedication (AD)
	2.2.2. Minimum Volume Commitment (MVC)
	2.2.3. Cost of Services (COS)
	2.2.4. Keep Whole (KW)
	2.2.5. Percentage of Proceeds (POP)


	3. 업스트림 생산자
	4. 미드스트림 자산 안정성


	제 4 장 투자 결정 요인 분석
	제 1 절 방법론
	1. 다기준 의사결정이론 (MCDM) 소개
	2. AHP 방법론 소개
	3. 본 연구의 AHP 방법론 적용

	제 2 절 미드스트림 전문가 그룹 AHP 설문 조사
	1. AHP 설문 방법 개요
	2. AHP 설문 진행
	2.1. AHP 설문 문항 구성
	2.2. AHP 설문 대상 전문가 그룹



	제 5 장 실증 분석
	제 1 절 AHP 설문 결과
	1. AHP 일관성 비율 검증
	2. AHP 분석 종합 결과
	2.1. 제1계층
	2.2. 제2계층
	2.2.1. 물량 처리 계약 (Gathering Contract)
	2.2.2. 유가스 시장 요인 (Market Factors)
	2.2.3. 업스트림 생산자 현황(Upstream Partners)
	2.2.4. 미드스트림 자산 (Midstream Assets)

	2.3. 상대적 중요도 비교


	제 2 절 전문가 그룹 별 AHP 가중치 비교
	1. 에너지인프라 투자 분야 그룹 (Group 1)
	2. 유가스 자산 투자, 컨설팅 그룹 (Group 2)
	3. 미국 메이저 미드스트림 MLP 그룹 (Group 3)
	4. ANOVA 검정

	제 3 절 미드스트림 투자 선호 조건 연구
	1. 주요 유가스 생산 분지(Basin) 선호도
	2. 유가스 가격 조건에 따른 물량처리계약 선호도
	3. 미드스트림 자산 투자 포트폴리오 구성


	제 6 장 결과 요약 및 토론
	Appendix 1: Questionnaire
	참고 문헌
	Abstract


<startpage>14
제 1 장 서    론 1
 제 1 절 연구의 배경 및 목적 1
 제 2 절 선행연구 7
  1. 미드스트림 투자 타당성 관련 선행 연구 7
   1.1. 유가스 개발 사업 경제성 평가, 분석 8
    1.1.1. 업스트림 분야 8
    1.1.2. 미드스트림 분야 9
   1.2. 유가스 분야 투자 및 운영 타당성 조사 10
    1.2.1. 업스트림 분야 10
    1.2.2. 미드스트림 분야 10
   1.3. 종합 11
  2. 유가스분야 투자 관련 선행 연구 13
 제 3 절 논문의 구성 18
제 2 장 미국 미드스트림 산업 19
 제 1 절 미드스트림 부문 개요 19
  1. 미드스트림 자산 개요 19
  2. 미드스트림 설비 22
   2.1. 정두 (Wellheads) 22
   2.2. 매니폴드, 채집 설비 (Manifolds and Gathering) 22
   2.3. 분리 설비 (Separation) 23
   2.4. 미터링, 저장 및 수송(Metering, Storage and Export) 24
   2.5. 파이프라인 (Pipelines) 25
   2.6. 가스 압축 설비 (Gas Compression Facilities) 26
   2.7. 가스 처리 설비 (Gas Processing Facilities) 26
   2.8. LNG 액화, 재기화 설비 (LNG liquefaction and regasification facilities) 27
 제 2 절 미국 미드스트림 설비 건설 현황 28
  1. 미국 파이프라인 자산 현황 29
  2. 미국 천연가스 압축 설비 현황 38
  3. 천연가스 처리 플랜트 (Gas Processing Plants) 39
 제 3 절 미드스트림 MLP 소개 42
  1. 미드스트림 MLP 소개 42
   1.1. 에너지 운송(Transportation) MLP 43
   1.2. 유가스 처리(Processing) 관련 MLP 44
   1.3. 저장(Storage) 관련 MLP 45
  2. 미드스트림 MLP 수익 구조 46
   2.1. 무한책임사원(GP)와 유한책임사원(LP) 46
   2.2. 독점적 IDR 탈피와 단계적 분배 구조 도입 47
   2.3. 미드스트림 MLP의 수익 분배 48
제 3 장 미국 미드스트림 투자 고려 요소 50
 제 1 절 미드스트림 투자 시 고려 요소 종합 50
  1. 국내 MLP 펀드 주요 투자위험 공시 자료 51
   1.1. MLP 인덱스 파생 상품 투자 펀드 51
   1.2. MLP 인덱스 투자 펀드 52
  2. 미국 미드스트림 부문 투자 가이드 및 보고서 54
  3. 미드스트림 투자 의사결정 계층 구조 59
 제 2 절 미드스트림 투자 고려 요소 분석 61
  1. 유가스 시장 요인 61
   1.1. 업스트림 BEP (Break Even Price) 61
   1.2. 미드스트림 MLP 시장 지수(Market Index) 61
  2. 물량 처리 계약 (Gathering Contracts) 63
   2.1. 물량 처리 계약의 중요성 63
   2.2. 물량 처리 계약 종류 65
    2.2.1. Acreage Dedication (AD) 65
    2.2.2. Minimum Volume Commitment (MVC) 69
    2.2.3. Cost of Services (COS) 72
    2.2.4. Keep Whole (KW) 73
    2.2.5. Percentage of Proceeds (POP) 74
  3. 업스트림 생산자 75
  4. 미드스트림 자산 안정성 77
제 4 장 투자 결정 요인 분석 78
 제 1 절 방법론 78
  1. 다기준 의사결정이론 (MCDM) 소개 78
  2. AHP 방법론 소개 79
  3. 본 연구의 AHP 방법론 적용 80
 제 2 절 미드스트림 전문가 그룹 AHP 설문 조사 84
  1. AHP 설문 방법 개요 84
  2. AHP 설문 진행 85
   2.1. AHP 설문 문항 구성 85
   2.2. AHP 설문 대상 전문가 그룹 86
제 5 장 실증 분석 89
 제 1 절 AHP 설문 결과 89
  1. AHP 일관성 비율 검증 89
  2. AHP 분석 종합 결과 91
   2.1. 제1계층 91
   2.2. 제2계층 92
    2.2.1. 물량 처리 계약 (Gathering Contract) 92
    2.2.2. 유가스 시장 요인 (Market Factors) 94
    2.2.3. 업스트림 생산자 현황(Upstream Partners) 95
    2.2.4. 미드스트림 자산 (Midstream Assets) 96
   2.3. 상대적 중요도 비교 97
 제 2 절 전문가 그룹 별 AHP 가중치 비교 99
  1. 에너지인프라 투자 분야 그룹 (Group 1) 99
  2. 유가스 자산 투자, 컨설팅 그룹 (Group 2) 101
  3. 미국 메이저 미드스트림 MLP 그룹 (Group 3) 102
  4. ANOVA 검정 103
 제 3 절 미드스트림 투자 선호 조건 연구 110
  1. 주요 유가스 생산 분지(Basin) 선호도 110
  2. 유가스 가격 조건에 따른 물량처리계약 선호도 111
  3. 미드스트림 자산 투자 포트폴리오 구성 113
제 6 장 결과 요약 및 토론 114
Appendix 1: Questionnaire 117
참고 문헌 124
Abstract 133
</body>

