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. Jonathan P. Stern

. Gas Sales and Purchase Agreement (GSPA)
. Value of flexibility

. Daily Contract Quantity (DCQ)

. Annual Contract Quantity (ACQ)

. Take or Pay commitment (T.O.P)

. Make-Up gas quantity (MU)

. Carry Forward gas quantity (CF)

. Shortfall quantities
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1. Timera Energy

2. Long-Term Contracts (LTCs)
3. Alexey Gnatyuk

4. Gas trading hubs
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. Tree-based methods

. Dynamic programming

. Lari-Lavassani et al.

. Baldick et al.

. Penalty

. Longstaff and Schwartz

. Least Squares Monte Carlo Method (LSM)
. Meinshausen and Hambly
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1. Boogert and de Jong

2. Swing options

3. Numerical integration problem

. Optimal (vector) quantification

. Wenfeng DONG

. Lattice based computational model
. Numerical analysis
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. Tristram J. Scott
. Carry Forward Right (CF)
. Make-Up Right (MU)
.Dual Stochastic Dynamic Programming (SDP)
. Enrico Edoli
. Trinomial model
. Mean-reverting properties
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1. Lars Holden, and Anders Loland
2. Anders Loland and Ola Lindqvist
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1. Gas to Liquid (GTL)


https://iiesj.ir/article-1-1229-fa.html

[ Downloaded from iiegj.ir on 2026-02-02 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las @

N
davgie J35 25 Jold b3S 25 ol aw g laded (als 5 lacwnd a4l
S al, gl b 8 Shele el cpmren .l oo solizul (ol g YU
Slp ) rwcadyl 5 a5 5 s (ol slr b cde g df L3l L
35 bas anT B 4 55 (anass 45 WS e (6 S Al (S ol 03505 (o o]
Sygods yolo 5 ooy lolo cuz Caglsl (sl hils mle slros gl 4 a

A5 58 gn slaaglyl 5 Sl g b5 i 05 4 (ol

Gk 5l b 8 Slple g a8 cwd Jae (VYD) oum) 5 Sl U
Sl 3 G gilSs ol longes ] 1 Lagsl w s bl oy Lo
ol (i B eass Jlall g 0uiiS B pan waiiSa e e eiS o &l e (50
W oo Hlid gl 5 oo plodil A 48 a5 g jlade eond 0 )b y0 p3Y o sile Jus
RGN Y I L OSSP VS SRR H L OV S PR W-T R L SWA SYWIPLY

Solie b Gl eSie oud bl Sldllas 4 s Lol> aslllae (5,005
ol e B 8L 5 Saed 2 5B (298 9 w5 slaslsl B 0 95290 iy Sllas]
bghs lgieds sonl Cowsds ag blis oib o Cod (gjlwdigy cyz polis
oolazwl BB 5 5g,8 Saeasdy lasls,l 3 ol o BausSe ST gl Laal,

S pdydllanil 555 awlo g 5B (5,105 ond (5,10 (Sl Y

Silotin 9 Jelod Sl p Cod (luding Joe )] Lo 4GS ol
o ,Sug, plply il oo olpl 5B Slhole slaols 13 o pa,Glasil olie
ORb by eizen g glaibie glajlil o 5B cwnd glajlisle g (g liSCw.d
oS )8 5 Ced poged Aty Sue b pdyllasil polie ol ange bW
Gl 428,518 a> g5 5,50 dols 13 10 goladl


https://iiesj.ir/article-1-1229-fa.html

[ Downloaded from iiegj.ir on 2026-02-02 ]

@ wOlpl B Slhole glasls 13 10 cwd (glwaigy Jow &l

"4

3 U Ced axe Sloj 090 o 50 5 sl S, cnl yo Sl &S s
2 Ol By pliaS 5 5l G sy o8 ceed aiile 0pd e ad)S
AYAA olo s 4y e slo Lo

Sloanie a5 iy e 635, PauR e 6 NFCwed
5 G o o ilaie Sge 4l 5 Sy ez (e el wlikos «s Al pus
YA i o)l ,le) il oo YIS 6,1k 3|

Il Bl Gy 2 e 63,50, 3\c)‘}l% o2l el 6l Ced
VooV E 5l 655D wabioe

5 4oy Jol po CwadB () nl o :?)'lf LB ) e 6,15 Celd
Wlale wilyg,) alizes Sloj slaol ;o 515 ¢ oo s 58 L 55 Culs, 5 Lol
35 Supd aolee 3STe 50 Edelas £55 (ol 09 oo Abolao (Wroye0 plo b 4YLs
Pl (Gl o s w5le) (s3lme 35y b (Wljig) o ola sy aile)
Slazdlanms obol ol 5 3 oS atile b ST 5L o 5 loles 0,5 s
Y0 (sl conld)

b B el oyt (Melline 4zl Ll Sl a8 pls el B
Mbee y2) Tr0 A Seed Jge b LSle b IS S ladhaie caee L 4w (Tl
AV VY gl L)

S o g 0350 (59 i 3L &g, 515 b Sl g, Ll 5L e -
Jsep Ll 0ed e alnl TICC asls pls cd Caad luly >0l
el py JS 0 Lol L 50 58 (6 a8 e

Ping = Slope x JCC + Constant

Osekee 2 N2 e b D50 (2 o J e Pina Jsat ol 52

ol ) pls el a4 (2ol Ced (Sidly Oliee b (oo ot slope 5 0 S

. Fixed Price

. Cost-plus pricing mechanism

. Harvard Business Review

. Market-linked pricing mechanism (Netback pricing mechanism)
. Energy Charter Secretariat

. Gas-to-Gas competition pricing mechanism

. Henry Hub

. National Balancing Point (NBP)

.NYMEX

10. Japan Customs-cleared Crude or Japanese Crude Cocktail (JCC)
11. Cost, Insurance, and Freight (CIF)
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3. Producer Price Index (PPI)
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Abstract

Natural gas sales and purchase agreements include a variety of contractual terms
in commercial, financial, technical, and legal areas. Some of these are volume
constraints. These terms have a value of flexibility and the degree of flexibility of
these volumes has a monetary value and influences the financial regime of the
contract, including the applicable gas price.

The purpose of this study is to optimize contractual volume flexibility and gas
prices, while determining the optimal flexibility range for the constraints, focusing
on gas export data to Turkey for the period 2010-2019.  We optimize our
mathematical model based on the cost-plus approach. The results show that the
optimal output values for the variables of minimum and maximum daily contract
quantities, percentage of take-or-pay and make-up gas quantity and carry forward
will lead to optimal contract prices.
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