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HOW TO CALCULATE TRANSPORT

TARIFF BY OIL PIPELINE ? E D! ULy
= J

1. The Tariff is based on the Costs of Service.

CS = Capex + Opex +t

2. The income must cover the costs of service and a profitability.

Where:

IR=CS= (r«B+D)+ Opex+t

IR = Income Requirement

CS = Cost of Service

O = OPEX

D = Depreciation

t = Taxes

r = Discount Rate (Profitability)
B = Regulatory Asset Base (RAB)

3. Incomes depend on tariff and projected volumes.

IR=Txd=CS Where:
T = Tariff
CS d = Pipeline Demand
T =—
d

(r«B+ D)+ Opex +t
T = 7
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HOW TO CALCULATE TRANSPORT

TARIFF BY OIL PIPELINE ?

1. The tariff is based on the Costs of Service.

CS = Capex + Opex +t
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Source: Own elaboration.
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HOW TO CALCULATE TRANSPORT

TARIFF BY OIL PIPELINE ? E =~ A,
= J

2. The income must cover the Costs of Service and a profitability in accordance
with the risks.

* Income Requierements. IR= (r«B+D)+ (Opex + t)

* Income Requierements during the Regulation Period.

Where:

IRRP — Z:iﬁp(r * Bl + Dl) + Z:zfp(Opexl + tl ) RP = Regulation Period
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HOW TO CALCULATE TRANSPORT

TARIFF BY OIL PIPELINE ? E D! ULy
= J

3. Incomes depend on tariff and projected volumes.

T_(r*B+D)+ Opex +t

d
‘zsz i=PR(y « B, + D;) + Yi=PR(Opex; +1t; ) d,
T., = i=1 (7‘ i l) =1 ( pexi i i
RP — ] ]
: (1+7)t (1+ 1)t (@)
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800 -
700 1 v’ The formula (a) represents the
5 997 general calculation of the oil
§ 500 pipeline transport tariff.
400
= 300 v’ The tariff is calculated for each
200 regulation period (RP,, RP,).
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EFFECT OF DEMAND ON THE TARIFF
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Incomes depend on the rate and projected volumes defining a competitiveness for the pipeline.
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Source: Own elaboration.
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Below the Minimun Volume (us$/MBD)
threshold, the oil pipeline is no

longer sustainable, generating very

high tariffs for users.
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A Minimum Volume is required for
the oil pipeline to be viable.
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CAPEX — DESIGN E

Design of the liquid transport system, using the modeling software, the procedure is as follows:

4 ) ( ) 4 Defi he effici N ( ) 4 N 4 )
Prepare the layout etine the efficient . Using software, the
. S design volumes and Determine . :
Define the injection of the L Develop the pipe diameters that
. the pressure and composition, API, X . .
(supply) and transportation . - hydraulic model in meet the previously
: temperature viscosity, etc. of the . - .
delivery (demand) system and the . . the simulation defined boundary
A - conditions at the crude that will be i, -
points. location of the . software. conditions will be
. . inlet and outlet of transported. .
pumping stations. determined.
the system.
. J \ J . J \ J . J . J

Hydraulic analysis that determines the dimensioning
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Steady state calculations complete NUM
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CAPEX — COSTS CALCULATE

e Efficient investment costs.

* Unit cost structures (BAREMOS) are developed for each of the components of the transportation
system: pipelines, pumping stations, valves, etc.

ESTRUCTURA DE
COSTOS UNITARIOS

3 + h 4

FACTORES DE i ESTIMACION % DE INFORMACION AMNALISIS DE PRECIOS
COMPLEJIDAD DE NDICES DE ADMINISTRACION. DE COSTOS UNITARIOS
LA OBRA ACTUALIZACION UTILIDAD Y UNITARIOS BASE (PARTIDAS)
IMPREVISTOS | |
FACTOR DE INSTRUCCIONES DE
DIFICULTAD DE —>] MANO DE OBRA LLENADO DE HOJA DE
LA INSTALACION > ANALIS DE PRECIOS
UNITARIOS
(PARTIDAS)
FACTOR DE - EQUIPOS
TRANSPORTE
LOSGISTICO PARTIDAS SISTEMA
DESCRIPCION | Costal | ] DE TRANSPORTE
1 USS/UND MATERIALES POR DUCTOS
d Sisterna de Ductos de 6" 212* CONSUMIBLES
Partidas Generales § 23227 PARA LA OBRA
EACTOR. COMPLEJIDAD | NIVEL | PESO Mowilizacidn, instalacidn y di ilizacidn 5469 PARTIDAS SISTEMA
arencso 1 0% |Localizacidn y replanteo del DDV $16.27 DE
arcillos 2 45% | |Apertra y conformacion del DOV 54275 \-'_JMATERIALES ALMACENAMIENTO
Jerrenc arenoso dunas 3 172%:& Transporte, tendido v limpieza |nterna de tuberia $589 ACTIVOS
Lot 4 Yo || Predoblado y doblado § 1315
on [ 1 |Aineacién y soldadura s2004 PARTIDAS
Vegetacion media 2 T5% erira de zan, SEBT5 SISTEMA DE
densa E] 1207 | (Apertra e zang - COMPRESION
nula 1 0% Bajado v tapado §2693
Pluyiometria media 2 105%, | |Proteccién caddica § 654
alta 3 180% | |Reconformacion del terreno y revegetaizacidn $ 1056
o 0a10° 1 0% Sefializacion $0482
Blevaciun 10" a20° 2 | 105% | |pryeba hidrostatica. secado v impieza §329
1ayor i 20 3 180% g ada v telecomunicaciones $350
Conplets 1 0%
Accesibilidad Media 2 80%
Nula 3 180%

Source: Own elaboration.
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Once the investment cost of the efficient structure is determined, for tariff purposes the Total Investment
Cost is not always recognized, but a Regulated Asset Base (RAB) is transferred to the tariff formula.




MINIMUM TRANSPORTATION TARIFF

D Cost Efficient - Minimum Cost

USD/BBL ‘

COSTO
UNITARIO

CT=C1+C2+C3+C4

TARIFA MINIMA DE TRANSPORTE
* An efficient system is considered

to be one that uses the lower
cost infrastructure.

CcT

C2

* For this purpose, hydraulic 5

designs are developed for the Costo Minimo
various possible scenarios of

pipeline diameters, capacities c4
and pumping stations, which
satisfy the demand to be

transported. . Diametro D '

Optimo

C3

Diametro

C1=f1 (D), Costo de la caerfa y accesorios

C2=12 (D), Costo de combustible consumido de plantas de bombeo.
C3=13 (D), Costo de las plantas de bombeo

C4=f4 (D), Costo de linepack.

CT= Costo Total.

Source: Own elaboration.
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INVESTMENT CAPEX E

D> General example of a CAPEX distribution

CF Line Pack

1% Others
4%

) . . . RRCC
Basic Engineering + Detail

4% \2%\//

Archeology + Environment \

2%

Land and Easements__
4%

Management___————

4%

Construction
47%

Contingency
5%

Materials/

27%

Source: Own elaboration.
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OIL PIPELINE TARIFFS

EXPERIENCES IN SOME COUNTRIES
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GENERAL CRITERIA FOR TARIFF
CALCULATIONS ] AAI
E Ll-\i-! =/
ENERGY PROJECT DEVELOPERS

» General criteria in all tariff calculation procedures.

Regulated Rates allow the N 1. Income = Return on
Required Income ) Capital + Depreciation +
O&M + Taxes + Other
Regulatory Framework | Tariff Model
‘ / Procedures |
~
| 1. Stamp Rate = Single Tariff
N 2. Zone Gates = Remuneration by Tranches
/_ 3. Marginal Costs = Entry and Exit
\ Tariff Design ] 4. Mcf-Mile = Remuneration per Km-Barrel

]
~_

Source: Own elaboration.
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GENERAL CRITERIA FOR TARIFF
CALCULATIONS ] AAI
E Ll-\i-! =/
ENERGY PROJECT DEVELOPERS

» General criteria in all tariff calculation procedures.

] _>  Fixed and Variable

Tariff Design | Charges Menu
» Fixed charge for AOM
« Charges for distance
Charges ‘ . or sections
- « Entry and Exit
Charges

Source: Own elaboration.
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OIL PIPELINE TARIFFS IN BOLIVIA -

POSTAGE STAMP TARIFF E

Simplified calculation formula applicable for each

year of the 4-year regulation period: Bolivian Oil Pipeline Network
RED DE OLEODUCTOS
_ O+D+F+I1+(RxPxB)
Tariff(t) = T

®
COBUA

: Cost of operation, maintenance and annual administration.
: Annual depreciation of fixed assets.

: Annual financial costs of the debt.

: Taxes and fees.

: Maximum rate of return on equity. '

: Percentage of equity in relation to total capital. b 'S’/
: Balance of total non-depreciated fixed assets.

: Annual volumes transported and/or contracted.

4
"
.

B 25
II:R(‘:

< WU XIM— TMOO

The following fundamental issues are appreciated in the
methodology for calculating oil pipeline tariffs in Bolivia:

* The calculation methodology is standard and is very predictable,
considering a long-term horizon of 20 years of calculation and a
period of validity of the rates of four (4) years.

* The carrier's revenues, although they consider a medium-term
horizon (4 years), are constant annual revenues, which gives the
carrier and users greater predictability.

* There is no correction factor for changes in the projected
volume for the calculation of the rate and the actual volumes
transported. Therefore, the carrier bears the demand risk.

ARGENTINA

Source: Ministerio de Hidrocarburos y Energia de Bolivia, Anuario de
Estadistica.
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OIL PIPELINE TARIFFS IN COLOMBIA — ZONE

GATE TARIFF E D L ’-:-‘ i\_I !J

Main Oil Pipelines of Colombia.

Applicable Tariff Formula:

K+CF+A
T =

+CV
Q

._ ) Wiy

T : Tariff applied per barrel of crude \

In dollars of the first year of the period in which the rate per barrel will ,:'
govern according to the contractual modality. L ]

K : Recognizable annual income from capital remuneration —
It is the constant amount of annual income required to remunerate the 4 ! \ 'i —
invested capital at the discount rate before taxes. P AR, @

CF : Recognizable annual income from fixed costs < i ‘

It is the constant annual revenue quota required to cover the estimated flow ; N\ o
of fixed annual administration, operation and maintenance costs during the o~ " -
projection horizon, calculated with the discount rate before taxes. o LALN

A : Annual income recognizable or discountable by the rate adjustment factor Ot
The tariff adjustment factor will be carried out in accordance with article 8 of — 9
resolution No. 72146 of 2014. / \

|
wesvon |
Q : Equivalent annual volume of crude oil to be transported 4 \ /
It is the constant annual volume during the projection horizon, equivalent to g S
the projected flow of annual volumes of crude oil to be transported in said \\/

period, calculated with the discount rate before taxes.

cv : Variable operating cost per barrel of crude oil
It is the constant quota of annual income required to cover the estimated
flow of annual variable costs of operation and maintenance that depend on
the volume of crude oil transported, during the projection horizon, calculated
with the discount rate before taxes.

. . Source: Bicentenario.
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OIL PIPELINE TARIFFS IN SOUTH AFRICA -

DISTANCE TARIFF E

Tariff Formula: _ AR
2 VSDn X LSDn

Transport System Operated by Transnet

GAUTENG
AR = (RABXWACC)+D+E+F+C+t S
RUSTENGUR® Lt Vs [eono
T : Tariff for the review period. ARPORY  KENOKG thiben i SOUTH AER] CHARDS
Vsn : Total volume projected between the point of entry and the RN, 7/ MPUMALANGA 1. &u 3
point of exit of the pipeline. NORTH - WEST  uwcuasoritptainooe gy
Lsn : Length traveled by Vs, between the entry point and the exit ueverTon) R e e o
point of the pipeline. f A SECUNDA
AR : Total required income. KLERKSDORDY7. sasdh uRPEEONSROOK STANDERTON
RAB : Assets recognized in the tariff base (Regulatory Asset Base). N
N WILGK
RAB = (PPE —d) + w + dtax Fqgé N[ g
PPE : Original value of assets (property, plant and equipment). MAGDALA) & el Oui,;oc,p.‘_‘ &;)U"ﬂ,
d  :Accumulated depreciation and accumulated amortization. KROONSTAG® STATE NF\VlIkﬂ{l\ib '
w  : Working Capital = Inventories + Line pack + accounts \ 43 SCHEEPERSNEX
receivable + operating cash — accounts payable. o’rmt
dtax : Deferred tax 'REHNEDPRODUCIS | el !B’”‘ ‘ L | KWAZULU / N
WACC : Weighted Average Cost of Capital. g’;‘:“f o e DN i/ 7 NATAL
D : Depreciation and amortization of the tariff period. st - v “:LADVSWW
E : Expenses: actual and accumulated operation and NOTIN USE —_ EMPANGE
maintenance expenses, including provisions for land FUTURE NP PIPELINES LESOTHO | \ :
rehabilitation costs, for the tariff period under review. FUTURE PUMPSTATIONS Q?f“)'R“JFH :
F : Projected income to meet debt obligations for the rate period FUTURE TERMINALS * ‘ o INDIAN
under review. DOUBLE PUMP STATION @ HOWICARY OCEAN
C : Adjustment Value to correct the differences between the real PG ¢ <
data and the data approved by regulation of the previous ?E‘L.'YFEY.?:fT"ONSWERS' H"H‘Rﬁnmw‘
regulation period. — i

T : Taxes. Source: Transnet.
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