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What iIs META?
How Is It structured?
How do | use 1t?
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Objectives- Expand on and augment the
of the

Widely accessible
m()de| Downloadable from the internet

A dynamic tool
Interactive
User-modifiable

Data can be updated (e.g.,
annually)

CHUBU
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Scope —
time and
place
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Covers 3 country types:

Large Developed Country (proxied
with USA data)

Middle Income Country (proxied with
Romania data)

Developing Country (proxied with
India data)

Across 3 present and future
years:
2010 base year

Projections for 2015 and 2020

CHUBU
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Scope -
technologies

&
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Generation technologies (>50):

Conventional
Steam-fired, gas-fired, nuclear, etc

Advanced conventional technologies

Non-conventional
Renewable generation technologies
Energy storage technologies
Carbon Capture and Storage (CCS)

Transmission technologies
Multiple voltage levels

Overhead, underground

Distribution technology

CHUBU

Electric Power



Other
features

Incorporates environmental
costs
CO,, NOx, SO,, PM

User can customise emissions
control equipment

Equipment cost, abatement rates
By-product net revenues
Costs adjusted for seismic zones

Can adjust for technology
Improvements over time

Uncertainty Analysis Module

(f»> CHUBU
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Wide Two types of users:

target users|1. General user

groups Interested in ‘the bottom line’
Happy to use the default inputs

2. Advanced user

Very knowledgeable about electricity
Has good data of their own

Wants to look at the detalls

Might want to change the default
Inputs
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Updating Current inputs can be changed

the model Simply make changes in the input
screens
Over time the default inputs can
be updated

Change data in DATABASE sheets

All data are Iin real terms
(e.g., 2010 dollars)

CHUBU
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What iIs META?
How iIs It structured?

How do | use 1t?

What about tr
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Basic model structure

User inputs

Inputs
from new
options

Default
r 1 inputs
/ L
CALCULATIONS
sheets
OPTIONS_Selection
RESULTS
sheets
CHUBU
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Detalled model structure [DATABASE]

sheets inputs

Populate with
default inputs

------------------------------------------------------------------------------------------------------------------
[}

User-defined

inputs 3 Inputs that are
= : currently active

Calculations

Inputs CALCULATIONS CALCULATIONS_
from newé Gen TxDx

options :

User’s
technology
selections and

[E— OPTIONS _Selection
the model
results

OPTIONS Results GEN Results
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Key Generation technologies
|nput5 Conventional 3 A

Non-conventional | ‘'echnologies

Delivery technologies

Transmission

Overhead, underground, substations

Distribution network

....................
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Key Design basis

In p UtS ] For Generation,
Cap|tal COStS ~— Transmission &

Distribution

O&M costs
Fuel characteristics and costs
T i Externality costs

CO,, NOx, SO,, PM

BIRGNARIBOENIINNNNNINY

Commodity costs and forecasts

(f»> CHUBU
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Key
Results
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Levelized capital costs
Energy costs

Delivery costs
Externality costs

Delivered energy costs

COMPARISONS among
technologies

CHUBU

Electric Power



What is META?
How Is It structured?

How do | use it?

What about tr

16 (C)2012. CHUB

CHUBU
Electric Power

(A



Start: MUST Enable Macros

17

by

Interactive Technology Assessment Tool

a

5

6 For the Energy Sector Management Assistance Program (ESMAP)
z The Worid Bank
g

9

15 Developed by Chubu Electric Power Company

16 with assistance from Economic Consulting Associates Ltd
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Home Insert Page Layout Formulas Data Review Wiew Developer
';-' Security Warning  Macros have been disabled@
D31 -1 £
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1

. Model for Electricity Technology Assessments (META)

AAD

o Program

Microsoft Office Security Options

B ] |

@ Security Alert - Macro

Macro

Macros have been disabled. Macros might contain viruses or other security hazards. Do
not enable this content unless you trust the source of this file.

Warning: It is not possible to determine that this content came from a
trusbworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

More information
File Path: \\wvmware-hosth,..ssment\ETOAG modeliVersion 2\ETOAG model - v5.3b. xlsm

Hel,

e from unknown content (recommended)

Open the Trust Center [ OK ] | Cancel |
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3 ways to change the live inputs

a £y, (Stored default\
User can data
enter their
own data F
directly

Live input data %

(
el )
[

\. J
I°Factory reset:

] Reset live data
\ / to defaults or
change country

type (also resets
J to defaults)

P
=

[ CALCULATIONS

v
OPTIONS_ Selection e8I
sheets

o

Changes made in
the options are
automatically
entered as live
input data
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General First stop: OPTIONS_ Selection €

users Would focus on 2 screens:
OPTIONS_ Selection
OPTIONS_ Results

User can:
Select options
Compare results
Change options

Compare again
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OPTIONS

Selection A one-stop shop

screen Allows the user to define

different technology options:

Select a generation technology

Specify delivery technologies
Grid, mini-grid, off-grid
Define key variables

User can define up to 5 options

Model then gives comparison of
results for all 5

> CHUBU
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OPTIONS Designed to be user-friendly:

Selection Pop-up boxes
screen

Drop-down menus
User-inputs

- ~
Technology selections for option 1 I.éj
dl. Generatien technology option
Restore default values for
6 | QilfGas Combustion Turbine (E-type) j the selected technologies
Default values Default values
Q Installed capacity (MW) 140 150 Construction time (years) 0 0
0 Capacity factor (%) 25% 10% 0 Contingency - Project (%) 20% 20%

0 Plant effidency (%) R 35% 0 Contingency - Process (%) 0% 0% L
|
e Auxiliary power consumption (%) 1.0% 1% e Seismic zone Zone 2 =

e Fuel type Natural gas - Externality costs 10 50
e (8/tonne): coz

Fuel heating value (LHV) 37.26 37 K1/ unit of sale S0x 120 $120

Fuel price 10.35 10.35 US§/mmbtu NOx 330 $330

2,240 $2,2490
PM
e By-product costs /| Fly ash 0 S0 - .
prices (§/tonne): e ‘
1] s0 Installed environmental
EmeEd o control technologies: J

Gypsum 0 S0 ‘ 5CR installed and induded in base costj

| | 2. Transmission technology option 3. Distribution technology option
Q | 400kV Overhead transmission line, single circuit j el Distribution network j
Transmission line length (km): 100 100 o Distribution load factor (%): F0% F0%

© [ 00/220 Transmson wibsaten = {g Distrbution loss rate (%): 8.00% 3.00%
Substation output (MVA): 1,000 1,000

Insert option 1 ‘ Cancel ‘
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Allows easy comparison of
technologies

OPTIONS
Selection
screen Shows results for user’s options

side-by-side
Allows easy comparison of costs

Define Option 1

| Define Option 2 |

Define Option 3 |

Option 1 Option 2 Option 2

Cost comparison 0il/Gas Combustion Turbine (E- Coal Supercritical with CCS, PWR (VVER), operating at 85%
type), operating at 25% CF operating at 80% CF CF
Energy cost 14,62 USc/kWh 6.49 USc/kWh 3.82 USc/kwh
including environmental costs of: 0.57 Usc/kwh 0.96 USc/kWh
Transmission cost 0.69 Usc/kWh 0.06 USc/kWh no transmission
Substation cost 0.82 Usc/kwh 0.07 USc/kwh no substn.
Distribution cost 3.18 Usc/kwh 3.18 USc/kwh no distn.
Total delivered energy cost (USc/kWh) 19.31 USc/kwh 9.80 USc/kwh 3.82 USc/kWwh
Summary of key inputs Option 1 Option 2 Option 3
Generation technology Oil/Gas Combustion Turbine (E]  Coal Supercritical with CCS PWR (VVER)
type)

Plant capacity 140.0 MW 500.0 MW 1,200.0 MW
Capacity factor (%) 25% 80% 85%
Plant efficiency (%) 35% 33% 33%/| |
Auxiliary power consumption (%) 1% 13% 4%
Fuel type Matural gas Coal - Bituminous Uranium (enriched})| |
Fuel heating value: 37.26 M)/m3 15,816 M)/T 3,900 G,k
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Quick Sheet name conventions:

g I OSSary Sheet identifiers Example
INPUTS INPUTS_Gen
CALCULATIONS _ CALCULATIONS_ TxDx
_Results GEN_Results
DATABASE _ DATABASE_Environmental
OPTIONS OPTIONS Selection

Gen I1s Generation

TxDx 1s Transmission and
Distribution

CHUBU

F
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What iIs META?

How Is It structured?
How do | use 1t?

What about the ¢
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Advanced -|Would want to look at the details

users Might want to enter data directly
into the input sheets @

Might want to change the default
inputs in the database sheets ©

Stored default

4
Live input data |
|
actory rese
eset live data
to defaults or
change countr

[ CALCU L ATIONS

OPTIONS._Selection RERLLTD ]
_ sheets
es made in \
ions are

to defaults)
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DATABASE:| Store the default data for each
sheets base country:

Generation technologies

() Transmission and distribution
technologies

Commodity and fuel prices
Other input data

(f»> CHUBU
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Uncertainty = Monte Carlo simulation tool

analysis Uses an Excel add-in called
module @risk

User must buy a separate licence
for @risk

Relatlve Fraquency (%)

2R ¥ ERERRA

w vl vl vl vl el -l NN N
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Hands-on - Afternoon session:

training hands-on training in detailed use
of the model
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