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NNNA OMNODN NN MITPN MTIX TPMITON NPPON ININN NP NMINNIN ONRSNND NIND DIV
NN DYNNND NXAN NYA0N L(OWD IN DPXY TENPY AND) 0K AN NVY (P70 IN) N /7 0D
LDOPYT NPON TIIXY MINDN YINIWA NRNNDI XD MINTNOVN D PIT) .ONNTHN DIITPNN P2 OO

PN PNINDT DTN DY IPNNI DNPNRY OINTIN DXPYTN NWIZYD DIVINN DININND NP NDNN
DTN NP DD YN NNPN 19 DY DIRNNNN NN 19N INRD 262779 MYTNND NI NN
D) NYAPHY NP NONPIY DWHNN DNTPN Pa HTAND 2IWN DN YNNI NAVYNI INPOIVY

(0NN D) NPNY OMAXN) MPIDI DY ION AT (MO THIRIPN NN

07549 INMN MAIWNI 13505 NDNI MINPNN NNV NPIIN TP - 9 NYaL

System kg of GJ of GJ of Reference
(BD = bone dry) product/Mg product/Mg product/GJ of
| | of BD feed of BD feed feed (LHV)

Natural gas to Hz 3ar 40 0.83 Leiby, 1994

Coal to Ha 96 12 044 Spath and Amos (2000)

Biomass to Hy 52-105 6-13 0.36-0.73 Spath, et al. (2000);
Hamelinck, et al. (2001)

Natural gas to MeOH 1,445 29 0.61 SRl (2002)

Coal to MeOH 518-666 11-14 0.40-0.52 Bailey (1979); Michaels
(1979); SRI (2002)

Biomass to MeOH 246-554 5-11 0.29-0.65 Hamelinck, et al. (2001)

Natural gas to FT 5T0-666 26-31 0.54-0.63 Mawvqvi (2000)

Biomass to FT 60-159 37 0.16-0.43 Tijmensen, et al. (2000);
Hamelinck, et al, 2003; NREL
gasification material balance
info (Spath, et al, 2000) with
Apanel (Dec. 2002)

Matural gas to mixed 1,210 3 0.63 Mirula (1984)

aleohols

Biomass to mixed 135-223 36 0.18-0.30 MREL gasification material

alcohols balance info (Spath, et al,
2000) with Nirula (1994)

Natural gas to olefins 453 21 0.43 Apanel (2002)

Biomass to MeOH then | 77-174 4-8 0.21-0.46 MeOH material balances with

olefins Apanel (2002)

Biomass to syngas then | 228 7 0.35 Putsche (1999)

ethanol

24 NREL, 2003 : Mpn
9D W NYAVIN
NVIAP 1P NONPA PVY NO) 184-5 81 A ¥I HNNN MY NPIdNN DTPH =
NVIAP 1P NN POV O3 60-5 22 PaA Yy BTL My npdnn oTpn =

NYIAYNI NP NONPA NV NI 75 RIN INNN DY DPNON NN MDTPH =
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DY TN IMIPNY JOP MDY NN MHIPY IPDIN TDIN -NPYIYIN MIIWN ITIMY YN NINT MDON
.DXNTPNN P2 0NN WP DXININ TYNNI INIPY DIRINN ¥ NPT 1) NN

95 712y NPMNOON NPPON IRNNND DX ,MNNN TV 719 DY DMNDTPN NIIYN YTI0 WAINND NN DY
MINMA VIDY DN NYYOY DXNTPNN MDIPNN NYIDN 71V DYDY 1IN NDIDY 1992 PYT 9oNN

299550

S 4.4.1

: PPON INNNN PONY

81 Y2 DY) NPIANT M TPN 73 NOYN 21’NINI MYTNNND NPINDNX IPNY 19NN IPNHN MK =
9399939071 YN DINTPNN P2 DINYN SN .NTIIWNI NMPI DDA PO DN PO 184-5
NN D2MAOWN PR DNPNN DIXTPYD) DT> DY 190N HNRYNN MND NNV DINIY»I NNYININ
YT ,PON HNNN NPON NPNND) BPNAND 1M ,(DNWUND INDIY T8 DIPYTY 1D

(59 DYMYRYN MNIN ,TYNNI ASPY 295 BTL »pnny

383595130 NOSYA YNINNY NUN1A SIPNN MY NPION TP - 10 NYaL

Table 16: Comparison of Biomass Based Methanol Studies

(Hamelinck and (Larson 1992) () (Mudge et al.
Faaij 2001) = = 1981)
Cost year 2001 1999 1991 1989 1987 1980
Biomass feed rate | 1,920 1,358 1,650 1,814 1,814 - 0841 1,800
{BD tonna/day)
Biomass cost 22/GJ 23/1GJ 821GJ $2.45/GJ $2.45/GJ S46/dry | 312G
$38/dry tonne ‘$55/dry tonne $38/dry tonne $46/dry tonne ;o:n“;ﬂﬁt:;f'us‘] $22idry tonne
(50-154/dry tonne
sensitivity)
Electricity selling | $0.03/kWh 30.067/KWh S0.05/KWh not given $0.041/kWh 30.03/KWh
price (purchased) (purchased)
Net power [MW) no excess to about 100 | about 150 no EXCESS no eXcess no eXCess no eXCess
MW (@ 21%
production cap)
Other fuels none co-fires nat gas in none nomne none none
gas turbine
MeOH produced 613-970 57196 705-1,004 790-1,110 T1T -4577 a00
(tonnelday) (@ 91% production
cap)
Price of MeOH 20.512/GJ $10.6-513.6/GJ 28.62-515.4/GJ $10.01-819.60/GJ $10-318.9/GJ 28.2-510.3/GJ
{HHV basis) $0.58-50.83/gallon $0.72-30.93/gallon $0.66-51.05/gallon $0.68-51.34/gallon $0.68-51.29/gal $0.56-30.70/gallon
(& 12% discount ({for 20% capital (sensitivity:
rate) recovery factor) 35.9-522.71G)
20.40-51.55/gal)
Level of detail Very detailed - Gives Some details - Gives | Somewhat detalled - | Somewhat detailed - | Somewhat Somewhat detailed -
costs of individual costs of major plant Gives capital and Gives capital and detailed - Gives Gives capital cost by
equipment, operating sactions, and operating costs operating costs and capital cost by section, operating
costs, and other assumplions used to cash flow sheat section and costs, and other
economic parameters determine installed operating cosis economic
and assumptions costs parameters

Notes: (a) Examined direct & indirect gasifiers and atmospheric and pressurized gasifiers.
(b} Several configurations examined (varied type of gas cleaning, reforming, and gas or LPMeOH with and without recycle)
(c) Examined once through LPMeOH with combined heat and power.
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DYPYTN ANV TV N NN 1NN NDYITIN N2IND MDXANT DIMANNND T1¥TY P12 0D MNID 1NN
DY720 MYIDY DINT 19 ,5NNND ,9NNN .1 NND MND DMIN DN PWYND NN DY 1N D¥T) N WITT
WY D PIND NWN L, NNT DY NN DR DMOTN IN DXDINT 1IN OYIV DY TIva PN Ny
NN DPYTI MYNNVNN NYINT MOIWN DY — NTIAY NN MIIN NN ,POYND IN - MINN
MDA POT-RND ,NOITI) MNWN MOIWNN P2 D3N HWA TN1NI,NIVNI NNPD WOV O MYNRYN DI
VA — NOMNNN Y21 ODNYN YNNI NTIAY NTND TN NPYI YN DY INRND NN NONNN

(MY 1M MY Yoy DNYN

MDD DONINNNN 5.4

PYND NPOLINMDI XD NN POYND TP N WX NMAY NN MDY MXRNN DIPd 1n Sy
WNR NMNMPH .NNIANNA N7NH) DINNA NIND-2I2 MNPN NWN YN NOIX DY DY) NOPN IORIVIN
DN POY YR MNPNR DY DOPYNN DIIMINNI 1N TINNTING NIPNN 1N — DMINI NI N DD T
DY29¥N NNV 2230 )1 210 H¥IN HAPSY NPN DN DDAPNNN DN NN MIYNY I ,TD .0¥INNON

.DINMN NXIAP TINA O1ONN DYDTIND TYN YN ,MNYN NYINN MY OXPYTN 723N DONPNN

U.S. Energy Information Administration, based on the National Defense University. (14 February 2013). %
U.S. Energy Information Administration: Today in Energy
http://www.eia.gov/todayinenergy/detail.cfm?id=9991
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: DYIIVNI DNNMNH MNPN MY DY NINNDN NTIAYN

"Well-to-Wheels Analysis of Future Automotive Fuels and Powertrains in —%JEC Y =

98N W0 7Y N7 the European Context” Version 4 (Report EUR 26028 EN — 2013).
NV NOVNNNY NPN IPNN NTIAY 15701, TPNPNRD MDD MON MPNN 9Ny HY
MMV MIXNI MVIVAT TYUNRI MDY YPINN YN 15D NPT .NNANNA DIPYT dONN
N7Y72 YN 0N VIV DY NPNTNOV MNPHA DOPIT NPONI MVITIN MIININD
MMANND ,DOPYTN MNPNI ,MNINRD DPNNN DY DDIANND NIID PR NIPNRY POMT M

91NN TINNI DNV 295 27131 INHPNN NVPON

Greenhouse gases, Regulated Emissions, and Energy use in ) “’GREET Ymm =
T2y Argonne National Laboratory >y pimnm nmo 9wr ,NY D7 (Transportation

,MNPNN DOYIANN MYV TPININD MMIVN IR NN (DOE) RPMINNN 7 NINN TIVNI
.02 917N PONN DI DY NMIVIN NN NN2NND DIPITI YINIWI NI 0YIHNN DININ
DXPYT OINNN ONON PRPIIRND PYNY DOOIMNMDIN DMIDTY DNN VRN M HTINI
UYNY NN DY OYD AN MOIYN PN DY DIMINNDY MVIYI NTPN DN MNP

JPIMAND DY OIRPIIIND PIYY Y0IMYT 107022 NNHND)Y 2090 DINNA NHI NN VITIVDN

1IN MNPRNN TR DI TINHN — NYIN MWD DPIT NIMIN HY 2N NN DXPOIW PN MNPN
DNV YN OM T NTIAYD D1OLINDIN DXXNN DN

MO DN NND DMLINMYIN DN YY DNNYII DNPN DY DYILH DOV YN MNPN ,)D MO
2P MNOPN ,DOPR NN NV HOYNNINI YPNIN ,DIPOTN MNPN DN SNnwunia DOpoT 9NNn
DN DNV NYIN MDY DIPYT HY NOPY NYIYN D) MY YN DOINWNY ,NWIN NYIVNY 1ayn
2599 P Y0IMYI IR DNYNN DONNN L NITY ,TD .APIYNN NODNN 1NN ODDNNA DPON Ywa
TWN TNRD DN NONTY YINTN DNYNN DYA — Y PRXIN 1Y) DINT YAV 1Y D) NON PONYN
MXNN NMIRHIND DX POVYNY DOWPIAN TURD NYITIN MPNNL VIPIY ¥, TI9D .APWNM NN

DONRIVIT NIPNN DY PND

Po10 0y HHm NN ,ND092 NPNRY PUTA N INND D NN ATAYA ININD D PN MY
225901 MVITIN 2590 DY PMNN YAVUN INPNI DN DINN) DINY WA IININILIANTN

46 JEC - Joint Research Centre-EUCAR-CONCAWE collaboration. (2013). Well-to-Wheels analysis of future
automotive fuels and powertrains in the European context, WELL-TO-TANK (WTT) Report, Version 4

JEC - Joint Research Centre-EUCAR-CONCAWE collaboration. (2013). Well-to-Wheels analysis of future
automotive fuels and powertrains in the European context, TANK-TO-WHEELS (TTW) Report, Version 4

47 GREET 2013, Version 1.1.0.9210. (2013). Argonne National Laboratory.
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AMANNY DIPYT 29NN NPONY 7YY INANN” BN NN NN 5.5
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YDOHNN ,NNON JPNND WIPY 09N N NPON ADYH ONMNN OMNN MINKD NIYIVA DT YOPN
DY ,DDNDN DMIPNA 2D 20 DOVWY ¥ .DIDTRN MMPIY NPIZN DOOVIMNMIN NONT NP PPN

.98 NOY NDIDH MHODNMIY MVIYIN Hwa (credit) 721951 DY 2810 98 0D 7PN NYIDSL YIOIWN
JEC .5.5.1

SN NONNNHIN  .5.5.1.1
INNDY YUK, DNV DPITN YDIY MOV TPINN PIRND N2 NI AT AT DIDIIY IPNRN NIVN
DY) DMV D¥PYNN YW AN NN NOVPNY NI 2PN NWYN SV T PN DPOINDID

Y NN N ,NYIN ,NPoNN 220w PN Well to Tank (WTT)-n pona N2 ©2>na Dadwd

NPNN DY P19 NI YNPHRY MOV NPXNIN NN PNAVYNI INPDI XD DMNY ONPOVN .0PH TN
D207 N¥»

Y193 NINTNHDVIY NNV YNy 5.5.1.2
:(YY D109 NMIPNRY) NOIDN DYPYT Y3N) NYIDVIA DOPOW Nt Y12

D2 DY NINMY NADNY 920V 1INY NYIDST v — (CBG) ©INT 1Y non9dy nhva .1
.1NANNY POTI VINOWD NN HOYAL T NWID 11 NITYI DIDO0 92 AN

99572 JOIINNN 2V N7YA YIS NON — (CBG) DINT 192D (90 NPONIN) 2109 N”7ya wHe .2
) NYID 1NN NITYI 10 12 1IN TP NI NN ONONP JPNND DOPYWNN MO
MNANNY POTI VIDWO NP Y0

PN JOINNN 2IVT N7V WA NOIR — (CBG) DINT ™9%aY (MND PONIR) 21V N/Ya vHe .3
1) YD 11 NITYI DIDV Y TINAN 1IN NN O ONDNP JPNND OPWNN NN
.2NND POTI VIDIYD NP YAV

JEC n7y1a ©%9n2) 509 0P 22501 NNamn - 23 Nbav

Key to pathway codes

OWCG1 [|Municipal waste (closed digestate storage)
OWCG21 |Manure (closed digestate storage)

OWCG22 |Manure (open digestate storage)

OWCG4 |Maize (whole plant) (closed digestate storage)
OWCGS5 |Double cropping (closed digestate storage)

JEC (2013) :pn

.1M2NNY OINT P2 PYTI TWURND NP NI 19 OINY YRYN NE1Y THPNIIN NYIDIN 1D WIIYN
LOP DTN-1TD2 DIN2N DNIPNNIA YINIAD 1NN VIV NI DINY DNYN DY NX»Y Tiva »d Yol N7a
T2 — DX22¥ NN NAPIDNI OIT TIND NONTY NP2 HNN TIND NNIANND DINT N HY NN»
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Resource

Municipal waste
Manure

Maize/Bar
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09VAN DIYINIYI NDIDAN 19993 %29 - 14 DIYWAN

Production and Transformation at Transportation to Transformation near Condtioning and Pathway
e . —>] » —» . . =

conditioning at source mark ets market distribution

source

Production NG grid + _’OWCG1

treating & JOn-site compression |, OWCG21

upgrading e oWCG22

Growing Hoad » Biogas |, Hoad, 2x150 km _._OWCG#'S

Harvesting

JEC (2013) :pn

TV YV 10 — T2 NMNMY TIND DIRNND NAYNI NTIND 523999 NDIVA ANPNRY NN DYV
- 21 N2V NN — N2V PV 19 N7V YN N DT DN NN NINMND) NIAY MAIN SOININRN
TINPY NIV HY 2N PY N2 D10 DY MOHNN MOYN DY 1) (1Y NTIAY DY /K 2DV NN MDTPN
1PIN: PPN DN NV NNV YD 7Y 1P NN PHIN DY NDVN GN NP2 YIS DY NN

DPOVN MNIA

9PN YI9 TNPNL ,NNIANND DA NXND NP ONWHWNRN NPNRN DX INNND 0N-'o¥a w9
MINNY P2 DYan S Hon DwH .OMNKN N7YA MNDNI 992 ¥92) 9NN MDITHN NI PINNNDN
DNPNNA NOOPNND ,TDOIVAX N’Y2 MINOPN YW 12 MNI 0PN NPNY WIT) XN DY 19INA

(slurry) 2101 28H2 Y9N GON) DNV DIND

1197712 D2 HNOXIVID DY 9dYa ,NNANNDY DYPYTY NMPND N1T11999) Y MINK M09

N9 B9 N DY TNV NN NN P DINNN DIVIDY DIV NTOND = NN NIy =
28%-5 ,>9)NN TINMNI MY DMINPNN NN PO 1Y MNV P 2.5-5 TINND .DXPYT NIMD
2.34% P IN L,(WIAN TIDY DY TINA NPYIAL 80%-10 NYYND) NIINMN NN DVNWYN
2T OV (TO2IDN) NX1D DIVNHYN

NV D 3.55 HY N2 HNIXIDID N PN TINNL YD NN NIIWNN = YIUN Py =
15%-1 NIN9) NV PN 0.5 DINNY ,DX9DNI JPX NV D 0.7-2 P KN IWND ,Mv3a
DV NN DIVHWYNA (ONIXIVIIN

NYNT ,NN09 NMNND PINDN NIMD INNYNA ;DT DNND OOPIT NPIN - SIXRIPN NHos =
DM N7YTA DNV DIPNNN .NPDI0D NPND 1IN DY AN GPPNA DIPNNI OIX-IDIN
, PPN NMNDI NHIMY-PI NMY DY NMDY NNV NN G0 DY DD 2D DWW
NN D222 YPIPN DY NRNN N2 MTNYN DY NPNYA TNSM DINNND DOV
TMIVOND JUNI TON INY N OMYNYN I9INI TORIPN N0 7PININN NN HNINIVID
.NMN2ANND OYPYT NINK XY NOVYNIN

DMIMP) INIVY NPLINTIN NYIDIT DIPOW DPN DN NVN ,IMNPINTY YN NITH D DN ND
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MIPOM MRYHN .5.5.1.3
D>2>11N) MNNN DI 1IN DY YXPRIND D1DYN DINT THPAN 12PN NNINRN JIND AN 15 0OwINa

YNN N MNY NYPYII MINX (MJ) 5993 Min SY 0oNNna (OwTn 1N NTayd 0»0oMo N
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JEC (2013) : pn
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[ Fossil Energy
JEC (2013) : mpn
DTOIY NMAX XD (ﬂbnpnnﬂ ININD NYPYIND N2IIND 2 ONN) NMVIIIND mboyn "D MNIY AR
DTPN NO2HN DVIA IPOYA  NINY .N’YA WD v [(ARIAR! oYM 23 NPXIM INPY NOID v nIpnal oy
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JEC (2013) : pn

PONNN DY) N DY ODPRIND DIYN DINT PN 22 N7T) MYV INND N 17 0XvwInNa
MYLAN TO 3 MNIY 1) (8 CO2eq./MJ) 1NN POT DY LIND-MIND N7T TIV-NNY DI DY DINNN2
MVLIYAN APY ,NINT .N7YA YIS DY NIPN OOV GRI TN NJIDINI 1IN N TONNA (DIDNPN PNID)
DNYN NYININ NVIDAN DI D ,NEMS NT DY) IDINT VINOWN APY MYININ IRNND DY NPMIYIYNN
Sy QO .Y NIV DI DY XY DIV IN DIDV-IND NIYANN MYV DIYNNN YN DIV PNOIN
NN 197 1991 OYMONIN DNYTI YIDIY THININ YT WNRYNI 512090 TPONN INKRD INNN 1NN, T

0N HODOY MYV VITIPA YN PNIND DI1DYN POIN

;DD NIINY 95 ,0IWN DINT 1IN Y22NIA MIININD NN MOLIDON NN NNOUN 24 1YV

995 9NN ,TINT 15992 5255132 H2NIIN NI MYV 810 - 24 NHaL

Pathway Energy expended (MJ/MJ final fuel) WTT GHG emitted (g COeq/MJ final fuel)
Code Description ® E a 2 HEEES 53 5% 5@ <5 Range T 9w Z 52 53 5B & 5 Range c5
° @ 2 8 2l o5 %5 = £ ® = o= £ £ o5 =R £ = =R =2 g8
P& 3§ flgEs E: £E EE 58 F3E8 E8 pE EE 32 22
3 813 2 2w &= $£r =3 3= Sy B2 S5 =3 G E
o &g P 2 < 22 29O oz 2 H g2 2o ® 8
s & &£ £ 8 s & = £ 8 ©
CBG
OWCG1  |Municipal waste 099 0.18 0.15 067 67.2% 0.92 0.07) 0.84 1.13] 148 1.5 3.3 113 181 14.8
'OWCG21 |Liquid manure (closed storage) 201 0.15 0.09 1.77 883% 0.00 0.02 1.92 0.07, 1.98 2.03| -69.9 -82.4 1.4 7.9 3.3 -71.3 -68.8| -69.9
OWGCG22 |Liquid manure (open storage) 217 045 0.09 193 889% 0.00 0.02 2.08 0.07) 214 219 -45.2 -87.1 1.5 371 3.3 -46.6 -44.2| -45.2
OWCG4  [Maize (whole plant) 1.28 029 0.10 0.89 69.4% 0.14 0.02 1.05 0.07) 1.25 1.30] 40.8 27.4 1.4 8.7 3.3 404 857 40.8
OWCG5  |Barley/maize (double cropping) whole plant 1.22 023 010 0.89 729% 0.09 0.01 1.05 0.07 1.19 1.24) 26.8 141 0.6 8.7 3.3 243 38.4| 26.8
RECG1 Synthetic methane 1.06 004 0.03 1.00 94.0% 0.00 0.10 0.89 0.07, 0.99 1.15 3.3 0.0 0.0 0.0 3.3 2.2 4.1 3.3
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GREET .5.5.2

S0 NI L5.5.2.1

ND192 ,0¥P0TN XN DY 1 DN MININ DY I TNRT NNRNN N9 PIOND GREET-n Y 1mn

DN PN NNY N1, 0NN MMYNN N2 WTW-n navava 03adwn Y95 DY INOnN

(93935 5o ) NYIN NOIYMY (92D INIANN) POT 22N Do NNV DTN .THNINA 25 2DV DD NNHa
DMMN ,NNY DY .ONY DXONPNN PINND MNMIYM DXNNNIN MLV [, NNNNN T MLV NN
X2 7292 RO DTN POW TN 27NN DNIIADN DINWYNN DXPOTN D0nn Dy DXovI1IINn

D090 NNANND OPYT

TN ,Well-to-Tank (WTT) opna Well-to-Pump (WTP) nwna wnnwn GREET 1 »d s
NV ,9392 , MyNwnn
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GREET 2013 : 1%pn

Y93 MINTNDVY NNV YNy .5.5.2.2

Forest ) mnay> Y109 — NIV NI DY DMIPdY DONID MY DNHXMN HTINNN 1INDY DXNIN

,2T192 0D IMIND NP NINPY NIV VTV Dva (Animal waste; manure) M1 v (residue

DY) 99N 1N DT DI IPIDIDA HIVY ¥ HT 1PNINIY DMP NI DIT NI NI NYIDS NINIAN
POAN ONNNYN DD IWANND NTODY ,DMY DYPYT MISIm DYNONOV DIONND 1anND 1N WX
NI NP ,N0NPA N NI DN N ,7PNPITY MY HNNND NN HY NIPNI .OMVN DXNID

DTN YT A0 W AURI NDIDAD PININND TNV 21IPD NND)I

:N2I0N DIPYT NYMD DTINNN INY DN

(n1'2n'0) Renewable Gasoline from Forest Residue Pyrolysis - 399> m98wn 1 =

Fischer-Tropsch Diesel from Forest Residue - M9y nP9NYN DN0-9r9 by =
(T8I

Dimethyl Ether from Forest Residue - M9y n»INwn DME =

915%) Animal Waste Anaerobic Digestion to CNG Refueling - n”7ya w9am ot syav iy =
(2NN

(2NN D19%Y) Wastewater Sludge to CNG - ©%99Wn oNTv¥av 1 =

(M) Methanol from Biomass - non»an Hnn =

(noonn) Forest Residue Fermentation for Ethanol Production - 39y m9anwn SN =
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(1) Conventional Gasoline from Crude Qil - y2t)a =
(m>3) Low-Sulfur Diesel from Crude Oil - 1999351 5ty =

Fischer-Tropsch Diesel North American Natural Gas - *yav W) PYIV-9Wra b1 =
(M8POM)

Methanol from Natural Gas —'yav ¥ Ynn =

Compressed Natural Gas from North American Natural Gas - ©In7syav ) =

MXD DI SN 027 OMPY NPSN N ITAY NONNDN MHYY NNOTYN DTN NO D PIXY v
ST Yva LoD 1N PON2 MYAPNND NMINNINA 9NN OYMYNYHN DMPY D) DYYOI) MNP
INPDY (NPNPIT FM) ¥aV N DAIV-IYID DT MY IPINYN DIV-9Y YT > )
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