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A. Why Green Trading for Energy Systems/Services?

B. Energy Systems: Definition & Examples.
» Equipments and systems
» Fuels

C. Energy Efficiency and Environmental Considerations for Energy
Equipment and Fuel Trading.

> Energy Efficiency and Emissions for Selected Energy
Equipments/Systems.
»  Environmental Considerations for Fuels Trading (NG, Gasoline & Diesel).

D. Towards Implementation of Green Trading/Procurement of Energy
Systems/Services

Core Requirements and Approach

How to Move Forward

Determination of Priority Areas and Evaluation of the Options
Barriers of Implementation

Mechanism for Implementing
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(A)
Why Green Trading for
Energy Systems/ Services?

Environmental Sustainability Challenge

* The great challenge faced by economies today is to
integrate environmental sustainability with
economic growth and welfare by decoupling
environmental degradation from economic growth
and doing more with less.

Effect of Climate
Change on GDP

Cost equivalent to

Do nothing 5-20% GDP

Less than 1%
GDP in 2050

Stabilise at

550ppm CO2e
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The Importance of Green Trading/Procurement of
Energy Systems/Services

* |t reduces the emission from source
e |t is very effective in GHG mitigation
* Prevention is better than Correction

(B)

Energy Systems: Definition & Examples

*Any system/equipment used for energy
production, conversion, storage,
transportation and utilization.

*There are thousands of energy systems/
equipments “separate & integrated”

[ The following are few examples: ]
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Energy Consumed at Different Stages of Human History
(Kilocalories / person / day)
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B-1: Separate Energy Equipments
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Chiller Solar/thermal system with

boiler back up

B-2: Integrated Energy Systems
B-2-1: Electrical Thermal Power Plant

Assuming: 40% Power plant efficiency & 10 % Transmission losses
Then: Electricity delivered to the user = 40%x 90%= 36%,
Accordingly: Final available elec. depends on user (e.g. lighting)= 36%x 5%= 2%

i The Process of Electricity Generation
_Power Plant Overall Efficiency | .

Generalor

Energy Losses at
losses
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B-2-2 Steam Power Plant

m(‘!.:ol!ﬁ !r_*mm slactricity generation plant cubling towar

B-2-3: Electrical Solar Power Plant

"1 Afield of mirrors concentrales
sunlight on a boiler alop a
tower, which produces steam,
, generating elecricity.

The First
Solar Plant
in the World

* | Stoam turbine §

In California /) 4»* |-—| ; ~"‘
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Figure 6.27 A Solar Power Plant Employing a Field of Heliostat Each
heliostat consists of a mirrorlike reflector and a control system. The controls
continuously focus reflected solar rays onto a central boiler mounted on a tower.
Fluid heated in the tower is then expanded through a turbine, producing eleciricity.
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B-2-4: Bio-gas System: Production & Uses
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B-2-5: Oil Production, Storage and Transportation
System

Refinery
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B-2-6: Natural Gas Transportation System “by

pipeline": Production, Processing, Transmission, and Storage

Processing Plant to
Remave Impurities
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B-2-7: Natural Gas Transportation System

“by LNG”
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LNG shipping
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LNG Processes and their Costs (from liquefaction to user)

] l|

LGN tank e;nd

LNG Plant B

LNG Carrier

End user/
gasified NG

liquefaction plant
LNG reservoir + platform for filling LNG from
reservoir to Carrier

A Carrier for LNG transportation

Platform for unload LNG and reservoirs to
receive LNG

Total Cost

Cost
0.7 - 1 billion $

1-1.5 billion $
0.3-0.5 billion $

1-1.5Billion $

3-4.5 Billion $

LNG: Capital Costs

-

B Snicping 354
1 0ffaading 11%

Lique'action, 5%

Figure 9: Capital costs allocation for [NG projects, from Wood
etal, 200¢ and Economides et al, 200,

diesel”
Natural Gas
Coal
Nuclear
Others

B-3: Fuels

 QOil and its products “mainly gasoline,
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(C)
Energy Efficiency and

Environmental Issues for
Energy Systems/Services

Energy Forms

*Chemical

aaaaa . Ml <Thermal

*Mechanical

PAHD Germerabor

2l *Electrical

*Radiant

fill ~Kinetic

Note: Energy can be converted from one form to another as listed above
Each type of converter has a different efficiency and can be converted to

different forms of energy.

NN

Srearm Locometive
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Source: Adapted from Eaton, page 42.
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Efficiencies of Electricity Generation
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Common Power Cycle Thermal Efficiencies

* Simple Steam Cycle 25% - 35%

— Generate steam at high pressure exhaust steam from steam
turbine to condenser.

* Simple Gas Turbine 30% - 35%
— Gas Turbine driven generator with exhaust to atmosphere.
* Combined Cycle 50% - 60%

— Gas Turbine driven generator with exhaust used to make
high pressure steam, and high pressure steam used to
generate additional electricity in steam turbine.

e Gas Turbine-Process Steam 75% - 85%

— Gas Turbine driven generator with exhaust used to make
low pressure steam for process.
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Comparison Between Efficiency of Conventional and CHP
Systems
Conventional Combined Heat & Power:
Generation: 5 MW Natural Gas
Combustion Turhine
Losses
68 '
Power (98]
Eltétllon Power :
(98) » Elant m * Gombined
EFFICIENCY- 31% s HeatAnd | .0
Power ™ Fual —
EFFICIENCY- 80% —CHP—
(56) Heat —p» 4— Heat ——
Boiler
Fuel Losses Losses
(25)
LV . TOTAL EFFICIENCY... INEV)

Environmental Benefits of CHP- NOx Example

Conventional
Generation:

Emissions

29 Tons

Power
Station
Fuel

_
m EFFICIENCY: 31%
LBMMBTU EFFICIENCY: 80%

e —

Boiler
Fuel

Heat =—pp»

Emissions

17 Tons

46 17
.. TOTAL EMISSIONS... [Ede

Gombined Heat & Power:

5 MW Natural Gas
Combustion Turbing

U Combined
Heat And
LB/MMBTU

I~ Fuel —
—CHP —

|

44— Heat =t

Emissions

17 Tons
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Comparison Between 300 MW
Oil-fired power and Natural Gas Combined Cycle Plants
(Efficiency and CO2 Emission)
Oil-fired Natural gas- | Improveme
power fire nt
Items plant combined
(300 MW) cycle (300
MW)
Efficiency 38% 56%0 47%
CO2 emissions
740 360
(g/kWh) 50%
Total CO2 emissions o
(Mt/y) 1.30 0.65 50%0
CO2 emissions
(g/7kWh) 740 360 50%

Relation Between Emissions& Efficiency of Elec.
Generation for Different Fuels
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Range and Average of Fuel Economy by Vehicle Class

Subcompact Cars -
Compact Cars
Large Cars [~

Minicompact Cars —

Small Wagons |-
Midsize Cars
Midsize Wagons —
Svs - 2WD |-

SUWVs - AWD |-
PMinivans - 2WD
Pickup Trucks - 2WD |-
Pickup Trucks - 4WD |~

Q 5 10 1% 20 25 30 35 40 45
«— worse Fuel Economy, mpag betler —»

Mile per gallon

Emission Reduction due Use of Natural Gas in
Transport Sector

e Low Emissions

Emissions HC CcO NOXx CcoO2 PM
Less than Gasoline 1320 85206 2620 23%%06 -
L ess than Diesel - 84%0 5820 - 97%0

LPG M85 E85
m 1 m L ?5‘*

" Ak \..-\\_ 'T*.'

CNG vehicles demonstrate an 80 percent
reduction in ozone-forming emissions.
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Worldwide NG Trading and Environmental
Considerations

v *Total world NG trading in 2008 =805 billion cubic metres

* Arab region represented 20.1% (“13.5% within the region & “86.5% outside the region”

us
Canada
P Mexico

p 5. & Cent, Amrica Environmental Considerations ( E.q. Maximum

B e mai . & level of impurities like oxygen, CO,, SO,, and NO,
Affica and Water vapor content ) should be indentified

" Asia Pacific — LNG

in NG trading .

Specifications/ Standards of Gasoline and Diesel
“According to Euro Standards”

A) Gasoline:

e Lead and metals zero (0)

e Benzene (C6H6) 1 % volume

e Sulphur 40 ppm

* Olefins 4.3 % volume
e Aromatics 25 % Vapour

B) Diesel:

e Cetane number higher than 51
e Sulphur 500-50 ppm

* Aromatics 10 % volume

* Nitrogen 10-20 ppm

15
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Emission Reduction in Transport Sector in the Arab

Region

“If Fuel Specifications Match with Euro Norms”

Emissions

Reduction
Gasoline Diesel

 Carbon dioxide (CO,)
* Nitrogen oxides (NO,)
e Carbon monoxide (CO)

e Particulate matters (PMs)
42.3 %

e Hydrocarbon (HC)
» Volatile organic compounds

IAW7/aYaPa)

6.8 % 14.7%

17.2 % 16 %

39.2% 54%
35%

22.7 % 56.5%
-- 38.7%

Green Procurement should be based on life
cycle of the equipment: Example “ Vehicles”

= Vehicle operation

= Vehicle maintenance
Vehicle manufacture
Infrastructure provision
Raw material

manufacture
Energy generation
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(D)
Towards Implementation of Green

Trading/Procurement of Energy
Systems/Services

Core Requirements

a) Institutional development and
Identification of stakeholders.

b) Policies/ regulations/legislations
dvelopment

c) Capacity building , information
dissemination and awareness
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Approach for Implementing Green
Procurement at the Country Level

&

Status

| PolicyPlan |

Training

How to Move Forward

» Get well informed on the benefits of green
trading/procurement of energy systems

» ldentify the priority areas “low cost & implement
easily): Example

» Open discuss with all stakeholders (finance,
procurers, suppliers, private sector, governmental
sector)

» Build contacts with other authorities (local or
abroad)

» Define the action plan, get political support and
follow-up its implementation

18
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Determination of Priority Areas

Selection Criteria should be Based on Environmental,
Economic and Social Considerations

Criteria Weight (%) | Basis for scoring
1. Level of emission reduction 30 Score I
2. Cost of implementation 25 l
3. Running costs 10 1
4. Side benefits “e,g. Job 10 I
creation”
5. Intensity of equipment in the 15 r
market “energy consumption”
6. Social & political 10
considerations | —mmmmemeeeees I
Total 100%
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Ranking of Priority Areas (Evaluation Matrix)

9 (=R n_éz/el of Costof | Runn :Jr;tensity Social & .
emission | . lem |in Side B political | Rankin
reductio ple 9 benefits | S0P considera | 9 of the

entation | costs in the : equiom
n tions quip
market ents
» 30% 25% | 10% 10% 15% 10%
1-Electrical | (8.5x30%)+(9x25%)+(5x10%)+(7x10%)+(8x15%)+(7x10%) | M
7.9
motors 8.5 9 5 7 8 7| @ra)
2- Air 8.4
Conditioning 9 9 7 8 8.5 6.5 (2nd)
3-Electrical 6.9
Lamps 8 5 6 7 7.5 8.5 (4th)
_ 8.8
4- Private cars 9.5 7 9 9 9.5 9.5 (1st)

Barriers of Implementation

» Lack of expertise

» Weaknesses of existing procurement legislation
that makes difficult the introduction of
environmental parameters in the procurement
procedure.

» Financial restrictions, as often green products
tend to be (in short term at least) more expensive
than conventional.
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Mechanism for Implementing Green Trading of
Energy Systems/Services

“Push and Pull Concept”

Regulations
Pricing Reforms

Green procurement

for energy Equipment/J FULLING } Regulations
Incentives

Vohmtary Agreements

Cross Cutting

Capacity Building
Awareness & Promotion

Thank you for
your attention

21



