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Background and Focus of presentation

• Mitsui Babcock believes a diverse portfolio of 
power generation sources including renewables, 
nuclear, gas and clean coal combined with demand 
reduction is necessary to meet the EWP objectives

• The presentation will focus on -
- Clean coal technologies

- Opportunities

- Cutting C0 2 emissions

- Employment opportunities in power generation and 
equipment supply



Importance of Clean Coal in the Energy Review

• Security of supplies

• Cuts in power plant emissions

• Low and stable electricity costs

• Coal prices relatively stable   0.49p/kWh in Q4 05,  up 16% on 
2003, compared with gas  1.26p/kWh, up 65%.

• Setting a global example

• Industrial and employment opportunities



New coal-fired power plant- overseas

• China: 
- 30-40 GW of coal fired power plant being built each  year, all 

600MW are supercritical

• Germany:
- Investing 30 Bn Euro in new power stations and elect ricity 

networks

- Includes new coal-fired power stations and coal-fir ed CCS 
projects

• USA: 
- Multiple orders for new IGCC and Supercritical powe r plants, 

including Eon US 750 MW Supercritical with Mitsui B abcock 
boiler

- Texas launching “Stable and Secure Power Program” inc luding 
10GW of Supercritical coal plants



Clean Coal Technologies available now include Advan ced 
Supercritical (ASC) and Gasification (IGCC)

Advanced Supercritical Pulverised Coal Boiler/Steam  Turbine
400-1000MW

Integrated Gasification Combined Cycle      
250-900MW

Advantages

Higher efficiency/lower emissions than current coal

Lower cost electricity than gas or renewables

Suitable for UK or imported coal

Suitable for Carbon Capture and Storage (CCS)

ASC offers Capture-Ready Retrofit options

IGCC offers Hydrogen options



Carbon-Abated Clean Coal Power Plant

Advanced Supercritical 
Pulverised Coal Boiler

/Steam Turbine
400-1000MW

• Technology of choice for vast majority of new build  orders 

• Best Available Technology now 46/47% efficient

• Advantages are proven Availability (>95%), Load Fle xibility (20-
100%) and wide fuel range (inc Biomass cofiring up t o 20%)

• Matches any other coal technology for emissions, ea sily meets
LCPD limits for 2016

• Can be built now, designed to be “capture ready” and fitted with
economical CO 2 capture when CCS is possible

• Can be retrofitted to existing UK stations
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Emission levels achievable in best practice
Advanced supercritical boiler/turbine plant

 

3.75 (0.003)H2SO4

11 (0.09)CO

37.5 (0.03)VOC

? / 
60 x 10-6 lb/MWh

10 x 10-6 

lb/MWh
Mercury

20 (0.015)PM10

? / 16 (?/0.1)30 (0.024)30 (0.024)25000Particulates

280/314 (1.9-1.72)100 (0.083)200 (0.16)4000SO2

117/131 (0.80-0.72)37.5~(0.03)200 (0.16)1200+NOx

IGCC
Levels*
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Plant
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Historic
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Emission Levels
(@6% oxygen dry vol basis)
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† = Derived from recent Mitsui Babcock guarantees; exact figures depend on coal composition.
* = ChevronTexaco / E-Gas



CO2 Abatement from Fossil Fuels –
Twin Track Approach
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>>> concept of “Capture-ready plant”



- IEA, EU projects underway

- Requires scale up ( factor of 10)

- 300 MW planned by MHI

- Technology  likely to be available for 2010 /    
12 implementation

Large Scale CO2 Capture Plant 

Post-combustion Carbon Capture 
– Amine Scrubbing on Pulverised Coal Plant



- Pilot scale tests by Mitsui Babcock 1996

- IEA, EU projects underway

- EON 1MW rig recently announced

- Vattenfall 30MW demonstration plant announced

- Several boilermakers developing this technology   f or 
2010/12 implementation

- Full scale 60MW burner test planned by MBEL in 
2007/8

- DTI funded collaborative R&D projects in preparatio n

Carbon Capture by Oxyfuel firing on 
Pulverised Coal Plant
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CO2 capture and storage – cost estimates

Source: Vattenfall

For comparison, 1tonne of CO 2 can yield 
around 3 additional barrels of oil by EOR,  
worth 125 EUR (at 50USD/barrel) !



“Meeting UK Energy and Climate Needs:
The Role of Carbon Capture and Storage”

Report of House of Commons Select Committee Feb 200 6

• CCS cost will reduce (currently comparable to other low-
CO2)

• Geological storage is secure and safe
• UK key role possible with storage sites and offshore skills
• Industry is ready
• A bankable CO 2 price is needed rapidly, from Government
• Several demonstrations of full-size projects needed by 

2010
• Major retrofit demonstration needed to sell to China
• CCS is essential for the global atmosphere
• Public engagement and communication needed now



Advanced Supercritical Retrofits with
CO2 Capture

• Mitsui Babcock are leadig DTI project 407 which is d emonstrating 
how to make ASC Retrofits “capture ready”

• Project is demonstrating that ASC Retrofits and ASC  with Carbon 
capture are economic in terms of the Cost of electr icity generated

• A capture ready ASC Retrofit will be a strong candi date for DTI 
CAT Strategy Demonstration funding

Partners: Mitsui Babcock, Alstom, E.ON, Air Product s, Imperial College

Sponsors: E.ON, DraxPower, EDF, SSE, RWE



A Phased Approach to CO 2 Reduction
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Life Cycle Carbon Emissions for Coal and Gas
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Relative Costs of Generation

£30.5/te = 2 USD/GJ-23%

-85 to -90%
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CO2 capture
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Electricity from Clean Coal is 
less expensive than electricity 
from Gas or Wind

Clean coal has lowest cost of 
Carbon abatement of available 
generation options MM average long run forecast  price up to 

2025 is 7.8 usd /GJ =45p/therm



Energy Gap
• Action essential in decade to 2016

• 20GW generation gap by 2016 –

• Additional 9GW if AGRs do not get life extension and  if growth 
of demand is 1.5 % 

• Too late for nuclear, gap too large for renewables

• Gas will fill gap if no action taken

• Build capacity is limited, so vital to start new bu ild and retrofit 
NOW
Is the urgency understood?  (We keep hearing refere nces to 2020)

7GWGrowth at 1% pa

20GWTotal

2.3GWMAGNOX closures

3GWOil closures

8GWCoal closures



Plans for coal-fired power plant
UK                                                              

Present Position -
• Several potential projects

- EON project with CCS - Humberside

- SSE- Ferrybridge retrofit

- RWE Tilbury 1000MW clean coal power station with 
CCS

- Hatfield IGCC, 900MW, Section 36 consent

All these plans are conditional on the outcome of t he 
Energy Review

We want to see all these plants use BAT now, be cap ture 
ready and introduce CCS asap



Clean Coal – Gap Analysis

What is hindering introduction of Clean Coal Power 
Plant?

Key issues identified by the Clean  Coal Task Group  -

• LCPD and Opt-Out plant
• EU ETS – Phase 2 – rules for New entrants
• CAT – R&D and Demonstration Strategy
• CCS – facilitation
• C02 network design



CATs R+D and Demonstration
- Welcome CAT strategy but

• Very slow progress on £35 M demo grants 
• a larger budget needed for selected demonstrations/ first-of-class projects 

(e.g. £100M/year) as capital grants or enhanced cap ital allowances 
• and clarity with regards to State Aid rules require d – potentially serious 

barrier

CCS facilitation/regulation
- Welcome DEFRA and DTI initiatives but faster resolu tion needed

National CO 2 pipeline network
- Design optimum network on basis of current and pote ntial coal- fired 

and gas fired power plants and potential sinks in n orth North Sea (EOR) 
and southern North Sea (depleted gas fields and sal ine acquifers)

- Build spine of network via a national project

Clean Coal – Gap Analysis  (Cont’d)



Skills Development / Employment Opportunities
• Join up Environmental, Energy policy and Enterprise /Export 

Employment objectives 
• Key priorities

• Power generation/CCS equipment 
• CCS installation

Clean Coal – Future Opportunities

Contrast lack of jobs in CCGT’s and wind turbines wi th 
successful actions taken to develop the UK/oil/gas sector

Future role for SEIG / IPA?



World Market for CATs for coal –preliminary 
estimates

Total Value for 
Scottish led 

"boiler related" 
Business

 Total value for 
MitsuiBabcock 

and its 
subcontactors 

£M 

 Mitsui 
Babcock 

 Howdens/ 
Clyde 

Blowers/ 
Weirs 

 MB's 
Supply 
Chain 

 Alstom, 
Fluor, Air 
Products, 

and Others 

 Carbon 
Dioxide 

Transport 
and 

Storage 

Total Europe 481 255,362 124 32,771 1,285 183,007 97,968 33,290 298,977 48,688

Total China 976 535,013 188 26,446 778 166,482 85,980 30,404 289,061 29,454

Total India 103 48,980 22 2,956 95 18,741 9,686 3,414 31,986 86,423

Total USA 353 156,023 66 14,655 205 92,024 44,031 16,752 161,486 7,766

Total ROW 1,073 525,423 186 30,250 1,658 199,582 116,971 36,977 353,161 62,790

Breakdown by Product
ASC retrofit in 2005 - 2020 146 23,774 37 5,534 0 40,703 6,149 6,149 15,986

ASC retrofit in 2021 - 2030 2 454 1 176 0 1,296 196 196 509

ASC New Build Licence - 0 147 1,311 0 490 0 0 0

ASC New Build 2005 - 2020 497 524,114 82 29,421 1,243 142,854 69,054 26,484 279,790

ASC New Build 2021 - 2030 382,346 82 24,667 829 146,388 72,921 27,362 296,881

ASC New Build 2031 - 2050 681 432,594 136 40,943 1,980 242,979 121,035 45,417 492,771

Fitted with CCS in 2005 - 2030 186 82,903 50 2,742 2,193 46,527 46,527 8,308 26,587 83,084

Fitted with CCS in 2031 - 2050 148 74,616 42 2,284 1,827 38,598 38,754 6,920 22,145 152,037

Total 1,520,801 577 107,078 8,072 659,837 354,635 120,836 1,134,670 235,121

 Countries/ Region 
 CATs 

market 
GW 

 Total 
global 

market 
value for 

CATs in £M 

Market 
share for 
Scottish  

Companies

 Total Workload in Man-years  

GW

Total Value 
for CO2 T+S 
Business 

£M

2.Convert to Value in £M for each 
Product

3.Estimate a potential share for 
Scottish /UK companies

4.Convert these shares into 
Employment in Man years

Total market is £1,500 Bn
over 50 years

Potential market for 
Scottish/UK 
companies is £107 
Bn +

1.Estimate market in GW for each 
CATs product by period and by 
country/region consistent with IEA 
estimates and Gleneagles   
“targets”

More than 1M 
man years of 
work over 50 
years in quality 
jobs !!



Power generation – general public perception



Recommend a public education campaign covering need  for all sources 
of power generation
- Educate people that there are no easy options - rene wables 

cannot do it all, neither can energy efficiency
- Cannot eliminate wind, nuclear, gas or coal and “ke ep the lights

on”
- Will need more electricity, not less, as oil runs o ut
- Will need wind turbines, new power plants (nuclear,  gas and 

coal), new mines (deep and surface), new gas import  and storage 
facilities 

- and new transmission lines 
- or the “lights will go out” and electricity will be come a luxury

commodity

Power generation – general public perception



Thank you for your attention

mfarley@mitsuibabcock.com

“Mitsui Babcock is committed to development 
and global implementation of carbon-abated   

Clean Coal Technologies as rapidly as the 
market allows”


