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monthly U.S. LPG exports by product annualized U.S. LPG exports by destination
thousand barrels per day (1,000 b/d) million metric tons per annum (MMTA)
1,500 L — 50
eia’ eia’
1,200 Asi 40
Europe
200 U Caribbean and Cent. America 30
isobutane Mexico
. Canada
600 Propane I 20
00 II m B "
|
— —
0--.. ----..l.l o
2010 2012 2014 2016 2018* 2010 2012 2014 2016 2018*
Source: U.S. Energy Information Adi (ElA); U.S. Interr Trade C isslon *2018 data through July

(& 2+ 5B LPG H I s R0 FE [ - kg 5 31" WLPAG Forum 3B #7 1 EIA’S gas liquids
market coverage, statistics, and outlook for the U.S. and Americas)
INEEATTIH - Bz 2018 £ 6 H{pAYER] > BN LPG EEHiEN R -
HH O 5 HRTEE PSR Ry RS (B RS 2 P R H i3
(a1 &l 3) - FNERIA Y LPG ZEan R KAV > Rt T oK EHY
Al > BIA FERPRAHIZ RS S2EIHY LPG H T E R R -
Canada annualized LPG supply by source: Canada annualized LPG disposition

1,000 b/d ~MMTA
600

outlook exports to Pacific Basin outlaok
rail exports to Mexico

18
200 ::f:]r;itr!; from U.S. exports to U.S. [ | I 15
400 I I I I I 12
30 I I 9
20 I 6
10 3
0 0

2010 2012 2014 2016 2018* 2020 2022 2010 2012 2014 2016 2018* 2020 2022

*2018 annualized Jan. fo June + 2016 refinery data assumed flat through time seties
Source: U.S. EIA; NEB; Statistics Canada, public company filings

(& 3 : ik LPG H IR ENEEE - &k E 31" WLPAG Forum s#I8 f§#7 © EIA’s gas
liquids market coverage, statistics, and outlook for the U.S. and Americas)

gas plant

o

o

o

g SR B AT E = A ERE L LPG » WEETEMEHEAZ
MEGUHEER 3 772 1 i SRR HIEAR 15 (R B2 £ 788
SO ZR) T K A0 TR T PR R (A T 4) > AITATHATRF LPG (Rl
stk o Hrp o SR ENE 2B HTERRH - AR A
FRSE AR O LPG AV -



liquid fuels consumption by sector
quadrillion Btu/yr
10 Mexico & Chile Brazil other Americas*

8 power generation l‘

industrial
6 residential/commercial .
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Japan: Market slightly
down — residential up
250kt, but both autogas
and industrial down a
similar amount

Pakistan: Demand up 5pc
tol.2mnt

South Korea: Demand down

5pc — mainly due to chemical
India: 2mn tonnes sector
additional demand from

residential sector China: Demand up around 5

mn tonnes and now around
53mn t/yr. Chemical sector
the main reason.

Bangladesh: Demand
surpasses 500kt — more
than 50pc growth

Vietnam: Around 13pc
growth — now at almost 2mn
tonnes
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ecoge era Aftertreatme

General Maotors Caterpillar California Energy
Mat Gas Engine Ford MNat Gas Engine Commission
B000HouUr MNat GasEngine California Municipal Field Tests
Source Test AVLTesting Water Pump Station 18Units
MNO, 0.6 0.9 0.2 0.5
co 1.5 0.2 4 1.1
MMHC not measured 0.1 not measured notmeasured
WOC's 2.5 not measured not measured notmeasured

(I8l 13 » Tecogen Ultera FHZFER TN 220 E A HERS [ 2 HEERIA - 88k 3lst
WLPAG Forum i fH#; © An LPG Near Zero Emission System for Forklifts)
(1) s BRI 15%M92 @bt T 2 PPM RIS > il ZE e e A A
AE RS BEAIL -
(2) fEFMEAIE G Y)(volatile organic compounds, VOC's) K IE el S L&
#J(non-methane hydrocarbons, NMHC) &5 575 574w 2 HIEIEH -

ek Tecogen Ultera RHE ERIFARES 2 I > RIAIAS LU T ECER@T T E] 14) -
. —EAERCOHEBERD 87% -
2. FEFEREA 1 EAE Nonmethane Organic Gas)JEk/) 86% °
3. EEEPINOOFERE R 20%
4. NOx+7EHGEA TR 2 HRIE D 26% -

USO06 Drive Cycle
N ~87% CO reduction
3_'" ~86% NMOG reduction
i. »20% NOx reduction
¥ . ~26% NOx + NMOG reduction
CcO NMOG NOXx NMOG + NOx
Pre — Ultera® System
Grams 9.56 0.042 0.445 0.487
_grams/mile 1.18 0005 0.055 0.060
Post— Ultera® System
Grams 1.25 0.008 0.356 0.362
_grams/mile 0.155 0.001 0.044 0.045
Tecogen:» _Reduction Efficiency _ _87%_ 86% 20% 26%
= Total Grams Removed 8.31 0.036 0.088 0.124

(& 14 > Tecogen Ultera FHYFER A& B A HERS 2 BRI ERI - #igkH 31st
WLPAG Forum 8 5%} © An LPG Near Zero Emission System for Forklifts)
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DEM Tuning Rich Bias Adjustment

MOx [ppm]
BE B X & ¥ B & B

€0 [ppm]
§ 5 EE B
~EEEBEEEERE.

a0 nen ¥ bee ] 2340 1100 20
Runtime [sec] Runtime [sec]
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