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1 Executive Summary (restricted)

This document gives the manual for the Financial evaluation tool for CCS projects.
The lay-out is a Power Point presentation.
The model is an excel-based tool and is submitted as:

e DO04a: Financial evaluation tool for CCS projects: Tool
This model can be found at website:
http://www.globalccsinstitute.com/publications/transport-and-storage-economics-ccs-networks-
netherlands

This document contains proprietary Copying of (parts) of this document is prohibited without
information of CATO 2 Program. prior permission in writing
All rights reserved



TRANSPORT & STORAGE ECONOMICS

Simple Guide to the Financial Model, part of the Knowledge Sharing
Deliverables Relating to the Targeted Report titled “Transport & Storage
Economics of CCS Networks in the Netherlands”

Delivered by the Rotterdam Climate Initiative (RCI) Supported by the Clinton Climate Initiative (CCl)
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DISCLAIMER

This model was developed by the Clinton Climate Initiative (CCI) as part of the knowledge sharing deliverables relating to the “Transport &
Storage Economics of CCS Networks in the Netherlands” targeted report, based on publicly available information.

As the model's output is dependent upon inputs and related assumptions provided by the user, careful judgment is required when interpreting the
results. While this model may be used as a quantitative tool for developing a CCS project, it is not intended to act as a business case or validate
any decisions regarding a specific project.

Finally while every effort has been made to ensure complete accuracy, CCl does not accept responsibility for any errors in the model or for any
errors that may result from using the model. In no event shall CCI or any of its employees be liable for any damages whatsoever, arising out of or
in any way connected with the use of this model.
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BACKGROUND and MODEL OVERVIEW

« This model was developed as part of the key deliverables relating to the “Transport & Storage Economics of CCS Networks
in the Netherlands” target report undertaken by a project team led by the Rotterdam Climate Initiative for the benefit of the
Emitter Steering Group during the course of 2012

+ The CCS project landscape in this region is starting to take shape and there is a strong vision for commercial
deployment based on common-user networks

* However, given the incremental costs of such a concept and the urgent decisions on infrastructure design facing
projects currently under development, there is potential for misalignment of potential “anchor” projects relative to the
needs of a future network

« The analysis underlying the target report (which remains largely confidential) aims to provide a framework to support
the necessary strategic dialogue between key stakeholders in the Netherlands and Belgium on the costs and risks of
pursuing alternative CO2 offtake options and determine ways to collectively address key issues

« The purpose of this model is to introduce a simple planning tool relating to the transport and storage components of an
integrated CCS project using readily available, non-confidential data.
« The model is pre-set with a few simple example cases, based on an interpretation of the reference case outlined in
the Global CCS Institute Economic Assessment reports of 2009, 2011 (see Appendix for details).
* It can be used to assess the total transport and storage costs to emitters as well as the impact of different commercial
and financing structures on tariffs payable
* The generic cost inputs can be adapted by users to reflect specific project data

« The following slides provide a “Hands On” manual explaining how to run and adapt the model
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FINANCIAL MODEL OVERVIEW
KEY COMPONENTS & OUTPUTS

Sets the “active” capture / CO2 volume, transport and storage case in the model and settings for key general,
QUICK CONTROL financing and timing assumptions
Model pre-set with a limited number of scenarios and possible for users to establish new ones

Region specific assumptions (e.g.: tax rate, inflation, currency, exchange rate). Model pre-set to include three
regions (US, Europe, Australia) but possible for users to incorporate up to two other countries/regions

Key timing assumptions and other model switches and sensitivities (e.g.: tariff structure, cost sensitivities,
government operating/revenue subsidies)

Financing structure assumptions (% debt, equity, government grant, cost of debt, target return on equity, debt
tenor) outlined separately for transport and storage

ASSUMPTIONS

Model pre-populated with cost data (mainly CAPEX, OPEX) for a 250km pipeline and two storage options
COST SCHEDULES (good and poor offshore saline aquifer), based on inputs provided for the reference case in the Institute report
Possible for users to add alternative transport and storage cases and associated cost data

Model solves for tariffs payable (by emitters) to the transport and storage operators based on the operator’s
targeted return over life of the project (set in Financing Assumptions)
Availability and Throughput tariff structure

OPERATOR Separate detailed, annual statements for the transport and storage operator for the active model scenario
FINANCIAL showing the achieved rate of return and total tariff revenues per tCO2 (payable by CO2 emitters)

STATEMENTS
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WORKING WITH THE FINANCIAL MODEL — HANDS ON
‘CONTROL & ASSUMPTIONS’ WORKSHEET — QUICK CONTROL

* This worksheet sets the active case to be run in the model (Quick Control section) and outlines the general, timing,
financing structure assumptions and cost inputs required to run the case

« To set and run a case in the model, follow
the instructions below

1.

Screenshot of Control & Assumptions worksheet (case already solved)

B

C D E F

e

Select the capture plant / CO2
volumes, transport and storage case
(by making a selection in the .
dropdown boxes in cells D6, D8, D10) !
9

Review the active settings by clicking =
on the “Go to [General / Financing / \5\
Timing] Assumptions ” hyperlinks >

U\-I/w

(cells D15, D17, D19). This will take 15
you to the relevant section in the -
worksheet. :

20
Check if the case is solved (see %
message in row 20) ii

%

Quick Control

1. Select Capture, Transport & Storage Case

/
Capture Plant / CO2 Volumes GCCSI Mew Coal IGCC w/CCS (3.1

MtCO2/yr)
Transport [ 250km Pipe |
Storage | Poor Offshore Saline Aquifer I

2. Review Assumptions

General (Region, Key Settings. Cost Sensitivities  Go to General Settings

Key Timing Assumptions Go to Timing Assumptions

Financing Structures for T&S Go to Financing Assumptions

CASE IS SOLVED!

Transport Solved
Storage Solved

3. Re-Run Scenario if Not Already Solved
Re-Calculate Case! |

27
v | Cover . INPUTS —= | Control & Assumptions - Cost Schedules - Tariff Solver . QUTPUTS—= . Kev Metrics
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WORKING WITH THE FINANCIAL MODEL — HANDS ON
‘CONTROL & ASSUMPTIONS’ WORKSHEET — QUICK CONTROL (Cont'd)

Screenshot of Control & Assumptions Tab (case not solved)
8 C D E F

* |f the selected active case is not solved, the
message in row 20 will be replaced by “Re-
Calculate Case!”, highlighted in red

Quick Control

1. Select Capture, Transport & Storage Case

i
Capture Plant / CO2 Volumes GCCSI Mew Coal SCPC w/CCS (4.2

NtCO2/yr)
« To re-run the case, click on the “Re-Calculate Transport ' 250km Ppe |
Case” button (rows 24-25) and allow the model Storage i i |

| | |t
] I] w |~ o | ewin (=
B

to work through the calculations (in the “Tariff

SO|Ver” tab) 14 2. ReMiew Assumptions
. . 15 General ion, Key Settings, Cost Sensitivities  Go to General Settings
* Please be patient while the model goes 15| KeyTiming Asqyrmptions (0 to liming Assumptions

. . . Financing Structureg for T&S o to Financing Assumptions
through the iterations and refrain from i o < S
interrupting the macro \:\l RE-CALCULATE CASE

21
23 3. Re-Ru jo if Not Already Solved
24 Re-Calculate Transport Re-Calculate CaseD
» When the calculations are done, the model will = -
return to the “Contro| & Assumptions" >I2[? Cover .~ INPUTS —= | Control & Assumptions .~ Cost Schedules - Tariff Solver .~ OUTPUTS—=> - Key Metrics
worksheet and a message will pop up stating Serenshol of \Scenario GOCSINew Coal I5CC wIGCS (3.1
“ . # olved!” Pop Up Message WCO2ZAr)
that “Scenario is Solved! at the end of the macro
calculations | 250km Pipe

| Foor Offshore Saline Aquifer Scenaria is Solved!
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WORKING WITH THE FINANCIAL MODEL — HANDS ON

‘CONTROL & ASSUMPTIONS’ WORKSHEET — GENERAL SETTINGS

A B c

1
2 Quick Control

3

:j 2. Review AssumEtinns
15 General (Region, Key Settings, Cost Sensitivities) Go to General Settmﬁs I
. ’ . . 16 Key Timing Assumptions Go to Timing Assumptions
* The ‘General Settings’ section (rows 28-52) outlines the 7/ | Financing Sirctures for TaS / Go to Financing Assumtions
general assumptions, including ¥4 8 V D E
* Project location and associated macro assumptions i - sotmgs
. . . . 28
and localisation index applied (reference cost data 25
30 Country and Other Key Settings
refers to the US) 5
” . . . 32 Country or Region United States
* Additional countries can be incorporated in 33 Eunﬁ“ﬁw : o UsD
COlumnS M & N (rOWS 30-38) gg ?Xv;ll:qurltﬁ;m:r:te, (I"u"late}ials, :Il_abour, Land/RoWV Inc 313[[]][;;
* The tariff structure — is there an “availability” = o Lgé
. i . ode urrency’
component in addition to the throughput tariff? B [Keyswtches e oor) :
* Potential for (government) operating subsidies to the = i ﬁt};orgﬁFF&FF} :
valaiity fan = U=
transport and storage operators and the $/tCO2 level = Tl e CAPE s 100% —
« Sensitivities to the inputted cost data (% = Transpor (1 = ON. © = OFF) 100 ACO2
increase/decrease to total CAPEX and OPEX) v if?ifé Case Costs (1=ON, 0=OFF) i +I- Sensitivity
LE] OPEX Sensiti\u'it',.fs‘l 0
50 IMedel Electricity Price Assumptions ElA US Industrial
51 NPV Discount Factor WACC
52
53 Timing Assumptions
67
68 IFinncing Assumptions
M| Cover . INPUTS —= | Control & Assumptions .~ Cost Schedules . Tariff Solver .~ OUTPUTS-
coooy | CLINTO
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WORKING WITH THE FINANCIAL MODEL — HANDS ON

‘ASSUMPTIONS’ WORKSHEET — TIMING ASSUMPTIONS

P14 e 5 D E 3
* The ‘Timing Assumptions’ (rows 53-66) ?l"““”“""”'
defines the model start date, cost basis, io |2 Review assumprions
depreciation period and the key phases e S e ]
Of the project |ife i; Financing SRR Go to Financing Assumptions
* Note the model assumes
straight line depreciation only
(for more information, see Cost o _ D _ _ _
Schedules worksheet) 52
;ITiming Assumptions
. . 54
 Changes and adjustments are possible 55 fiming
in all blue highlighted cells 57 |Modsl Star Dts 0t-an-13
. 58 ost Basis
* Note that the Cost Basis should 53 [Economic / Depreciation Life 20
60 Pre-Construction Construction Operation Abandonment
be Set no |ater than the MOdel 61 C0O2 Wolumes (Capture) Start Date mp_Jan_ﬂ
Duration (frs 30
Start Date :: Transptort gan}Dates 01-Jan-13 01-Jan-14 01-Jan-17
Duration (Yrs 1 3 i 30
2 Storagte Stg:t [;ates 01-Jan-13 01-Jan-14 01-Jan-17 01-Jan47
66 Duration (Yrs) 1 3 30 1
67
68 IFinancing Assumptions |
102
103 Capture, Transport & Storage Cases and Cost Data |
'II[SBCo\rer INPUTS —> | Control & Assumptions .~ Cost Schedules - Tariff Solver . OUTPUTS—> .~ Key Metrics & Yr 1 Financials .~ De
Bitsho | CLINTON
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WORKING WITH

THE FINANCIAL MODEL — HANDS ON

‘ASSUMPTIONS® WORKSHEET — FINANCING ASSUMPTIONS

+ The Financing Assumptions outlines the construction (and in 1
the case of storage, also the abandonment) financing

714 B C D £ F

2 IQuick Control

0 0 3
structures, including ] . .
g . . . 14 2. Review Assumptions
* % debt, equity and government capital grant in the mix, 15 | General (Region, Key Setings, Cost Sensithites) Go to General Settings
. Key Timing Assumptions g to Timing mption
« the cost of debt, the debt tenor (the repayment period) m T——

* target return on equity

* Itis assumed that during
its operating life the project

A B c o) E F G H | J K L

7

Financing Assumptions IMenu of Dptions

(=]
. . 69
W| | | be fl na nced th ro u g h 70 Financing Structure Case
71
H 72 Transport EBase Case
operating cash flows / 2 [ ——
. 74
eq u |ty rather than any 75 Transport Financing Structure Transport Financing Structure Options
76
i " 77 Financing Case Base Case Eaze Case Uszer Option 1 Uszer Option 2 User Option 3
external” sources of 7] | [ S |
. 79 * Funiding Requi t To O
fl n a n Ce 20 Hat:n e B0 B0
81 Tenor [Years) 15 15
° 82 Equity
COl umn D S h ows th € 23 * Funding Fiequirament a0 a0 r 1002 r 1002 r 1002
H 84 RoE 10054 10,002
paramete rS Of the aCtIVe 85 Eo?:emmenl Capital Grant = -
. . 86 WACC 5.81% 5.81 - r - r
case (|n th|S exam ple, 7 WACC (adjusted for Gov Grant) 5.81x 5.81x i - r - r
88
B ” 85 Storage Financing Structure Storage Financing Structure Options
Base Case” for both
o1 Financing Case Eaze Case Eaze Case User Option 1 User Option 2 Uszer Option 3
transport and storage) = |pes [ Bt
. . . 83 > Funding Requirement B0 B0
L) 54 Rate B0 B0
Additional financing . - 0
H H 96 Equity
cases can be bU”t In 57 % Funding Fequirement 405 403 " 10034 " 1003 " 1003
98 FicE 13,05 12,000
Col u m ns J- |_ 29 Government Capital Grant - -
100 WACC T.61x T.61x " - " - "
101 WACC [adjusted for Gov Grant) 7.61x 7.61x " - " - "
102
103 Capture, Transport & Storage Cases and Cost Data IMenu of Options
169
W[ Cover . INPUTS -—> | Control & Assumptions .~ Cost Schedules . Tariff Solver . OUTPUTS—> .~ Key Metrics & Yr 1 Financials -~ Detailed Transport Financials .~
T_‘l'll-::\;'_ T
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WORKING WITH THE FINANCIAL MODEL — HANDS ON
‘ASSUMPTIONS’ WORKSHEET — CCS CASES and COST DATA

+ The model is pre-populated with two capture plant / CO2

volume scenarios, based on an extrapolation of data

A

B

1
5 [Quick Control

provided in the Global CCS Institute report for typical plants 4
5 1. Select Capture, Transport & Storage Case
by Captu re teChnO|ogy 7 Capture Plant / CO2 Volumes Bl a?ggggg EES @
* New build Coal IGCC w/CCS 7
. 8 Transport 250km Pipe
+ New build Coal SCPC w/CCS g | |
H H H 10 St Poor Offshore Saline Aquif
* Column D shows the parameters of the active case (in this - — Lo Ooe e fae |
example, “GCCSI New Coal w/CCS (3.1MtCO2/yr)")
Additional CO2 Volume cases can be built in columns K-L
Al B c D F G J K L "
6%
1[)3' Capture, Transport & Storage Cases and Cost Data K IMenu of Options [
104
105 Capture Plant / CO2 Volume Assumptions Plant / CO2 Volume Options
106
GCCSI New Coal GCCSI New Coal GCCSI New Coal
Plant Type SCPC w/CCS (4.2 SCPC w/CCS (4.2 IGCC w/CCS (3.1 User Option 1 Uzer Option 2
107 MtCO2iyr) WMCO2fyr) WMC o2y
108 Met Power Qutput (w/CCS, Net of C&L) 546 MW 548 MW ® S17 MW ?
109 Operating Hours {per Annum} 2,760 8,750 &,760
110 Capacity Factor B85.00% 85.00% 85.00%
111 CO2 Emitted Pre Capture (tCO2/hr) 631 tCO2/hr 831tCO2Mmr 470 tCOZ¢hr
112 CO2 Emitted Pre Capture (MtCO2) 3,18 MCo2 3,018 MtCO2 2,125 MCo2
113 CO2 Captursd (tCOZ/hr) 588 tCOZ/hr 588 tCO2Mhr 4231C02Mhr Y
114 C02 Captured 4.2 MtCO2iyr 4.2 MCOZhyr 3.1 MCOZfyr 5.0 MtCO2fyr
115 C02 Transported 4.2 IMCO2yr 4.2 MCO2hr 3.1 MCO2fyr " os50 WMtCO2fr 4 -
116 % Stored 100% 100% 100% 100%
117 CO2 Stored 4.2 MCO2hyr 4.2 MICO2hr 3.1 MCOZhyr - WMtCO2hT " -
118
119 Transport Transport Options |
138
139 [Storage [Storage Dptions |
189

[ Cover - INPUTS —= | Control & Assumptions .~ Cost Schedules -~ Tariff Solver " QUTPUTS—> .~ Key Metrics & Yr 1 Financials -~ Detailed Transport Financials .~ Detailed Storage F

1

PRIVATE & CONFIDENTIAL

i

ROTTERDAM.CLIMATE INITIATIVE

-llllh.:u'\‘.:
FOUKDOATION

i Tt

CLINTON
INITIATIVE



WORKING WITH THE FINANCIAL MODEL — HANDS ON
‘ASSUMPTIONS’ WORKSHEET — CCS CASES and COST DATA (Cont'd)

* The model is pre-populated Elia © € Ry & ! ! K L
Wlth one plpellne transport 103 Capture, Transport & Storage Cases and Cost Data IMenu of Dptions
and two storage options 104
. 105 [Capture Plant { CO2Z ¥olume Assumptions ] [Plant ! COZ Yolume Options
based on an extrapolation of |11z
. 119 Transport Transport Options
data in the Global CCS 120
. 121 Transport Mode 260km F’iée 260km Pipe User Opticn 1 Uzer Option 2
126 CAFPEX Assumptions
Institute reports
127 Fre-C: ion Engineeri 10.0
¢ Column D shows the 128 Pir:eli:ensuucmn e 1294 N
. 12% B = .
parameters of the active 130 TutD:IS'tI"Elransu;l:lp_rt CAPEX (USDm) 133.4
case (in this example tH | b
“250km Pipe” and “Poor = Eaoctr | Pump OB o
Offshore Saline Aquifer’) 12 | Seimeame vwamr oo
» Users can define theirown |35 rsworage I
: ; ; 13%
T&S OpthﬂS (pomt to pomt) . Foor Qffshore Foor Offshore Giood Offzhore . .
in columns J & K for 140 SR Epiar Saline Aquifer Saline Aquifer Saline Aquifer U @i U @ien
150 CAFPEX Assumptions
151 Site 5 ing & Evaluati GE0 BE.0 N GE0 N
transport and K & L for 152 Dieep Monitaring Vil Setup 0 r s * .
storage) by amending the 153 Shallow Monitaring Wells Setup 10 i 10 r 10
154 Injection Wellz Setup 2200 I z200 L7 0.0
blue cells 155 I Field Flow Lines Setup 54 " 5.3 " 15
L. . 15& Site Construction 2318 2318 A7
o At a minimum |nputs 157 Injection Wells Aband. & Fiehab. 220 i 220 L7 5.0
! 158 Meritoring Wells Aband. & Rehab. 10 I 10 L 10
must be prov|ded for [iss Site Closure 230 230 &0
CAPEX, Fixedand  [1e1 | Fise
, FIXed an 181 Fized OPEX [USDm)
. 162 I\::u Felated OFEX " 1E " 1E i za
Variable OPEX 163 Manitaring OPEX 0.1 " 01 r 0.1
164 Fees & Fents OFEX a1 i i L/ i
(boIded FOWS) 165 Total Storage Fized OPEX (USDm] 1.8 & 31
166 ¥ariable OPEX (USDm] . 5
167

M| Cover o INPUTS —-= | Control & Assumptions . Cost Sc Key Metrics & ¥r 1 Financials Detailed Transport Financials
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WORKING WITH THE FINANCIAL MODEL — HANDS ON
CALCULATION WORKSHEETS - ‘COST SCHEDULES'’ & ‘TARIFF SOLVER’

4 4 » M| Cover . INPUTS —> - Control & Assumptions | -~ Cost Schedules . Tariff Soler JOUTPUTS—>

+ The “Cost Schedules” worksheet is linked to the Control & Assumptions worksheet and for each operator in the active case
calculates the:
*Annual CAPEX schedule on a nominal basis
* Annual OPEX and Energy Use schedule on a nominal basis
+ Depreciation schedule (straight line method), based on the depreciation life selection made in the ‘Timing Assumptions (Control
& Assumptions worksheet) and the residual value assumptions made in column D of the Depreciation Schedule in this tab
+ This worksheet also projects the nominal electricity price, based on the given inputs (see rows 8-16). The model is pre-set with a set of
EIA and IEA Industrial electricity prices, however users can add additional inputs in rows 15-16

* Itis recommended to use this worksheet mainly as a reference point and refrain from making any significant changes

+ The “Tariff Solver” worksheet calculates the total tariffs (expressed on a per tCO2 basis) payable to each operator, given the CO2
volume and tariff structure assumptions made in the Assumptions worksheet
+ Calculates the availability tariffs payable to the operator, based on the selections made in General Settings of the Control &
Assumptions tab
+Solves for the throughput tariffs payable to the individual operator to cover all costs (e.g.: CAPEX or total fixed costs) and
return on equity assumptions specified by the “Assumptions” tab
* Instead of solving for a specific return, it is possible to set a specific throughput tariff in cells F20 and F37 of the Tariff Solver tab to see
the impact on operator returns in the relevant financial statement /output sheets (see next slide)
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WORKING WITH THE FINANCIAL MODEL — HANDS ON
OUTPUT WORKSHEETS — KEY METRICS & DETAILED FINANCIAL STATEMENTS

:[ OUTPUTS-—=> Key Metrics & Yr 1 Financials .~ Detailed Transport Financials - Detailed Storage Financials |

Example Key Metrics & Y1 Financials tab
2B 5 (m] E F G H

* The model three dynamic output worksheets which
include key indicators and operator financial

OFERATOR Key Metrics & Year 1 Summary Income Statement [All Data in USDm, Unless Otherwise Stated)

Key Metrics
statements TANSPORT
COZ Transported 42 MCO2fyr 1268 MCO2 Total
Total Transport CAPER [2010 Easis] $139.4m
. . . . Tranzport Target IRR 10002
e The “Key MetrlCS & Yr 1 F|nanC|a|S” g|VeS a Transport Weighted Auverage Cost of Capital [WACC) B8l

Total Transport Tariff 0002 (200 Bazis) £5.84 RCO2

quick summary of the key results for the active

STORAGE
case as well as a snapshot of the financials for et CEF Bt B e
. Srorage Target IRR 130
the transport and storage operator (|n year 1, Storage Weighted Average Cost of Capital (WACE) 76

on a real basis)

Total Storage Tariff $C02 [2010 Basis] F12.60 hCOZ

TRANSPORT Summary Income Statement [Year 10ps, 2010 Basis)

Transport Availability Tariff Revenue Fi0aCO2 = 201?4.8

. . Transpork Throughp_ut Tariff Heuenue $4.74 CO2 200

The financial statement sheets for each -Gosernment Operating Subsidy Recenue e TR
operator provide the detailed breakdown of the ERITDA $16.2m
. . Total Depreciation L7 [E.3]
income statement (or profit & loss or PL) and A S
cash flows on an annual basis as well as the e o

calculation of the return on equity

STORAGE Summary Income Statement [Year 1 Ops, 2010 Basis)

FT 2017
* Also include detailed financing and debt Sroraae Thghpun T eoens #1007 hoo2 2
. . . Gowernment Operating Subsidy Revenue -
schedule (i.e.. debt amortisation and Total Revenues $260RCOZ T
interest expense) calculations by o Deercoiaion . s
tranche Of debt Elftle-ll-est Erpense 330?1.';]
Tan Expense [E.3]
Net Income $12.8m

14
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APPENDIX
KEY REFERENCES

* ‘Report 2: Economic Assessment of Carbon Capture and Storage Technologies (2009), WorleyParsons, Schlumberger,
Baker & McKenzie, EPRI supported by the Global CCS Institute (part of the Strategic Analysis of Carbon Capture and

Storage report)
+ ‘Economic Assessment of Carbon Capture and Storage Technologies, 2011 Update’, WorleyParsons and Schlumberger

supported by the Global CCS Institute
+ Together, often referred to in this manual as “the Global CCS Institute report”

15
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