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UNIT. DESCRIPTION -~
100 Wood Chip Handling ~;§
200 Acid Hydrolysis Aﬁ‘
200 Fermentation ﬁ?
400 Ethanol Purification

500 Furfural Purification »
600 ' ~ Offsite Tankage f}
700 | A .Environmental :‘
800 _ Utilities -
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EQUIPMENT PIECE COUNT*

EQUIPMENT
ACCOUNT ACTUAL UNIQUE EQUIVALENT REMARKS
) AS Towers 6
MT 21 19
. MF 4
MR
MS/MB 39 36
- PP 169 75
. PB 4
PC 3
¥ PE 2
: PD 13 6
¥ TT 35 34
;o — TP
TY
GA 16
GF 12 10
G (Balance) 68 41
H 3 2
JC - -
£
I Totals 419 270
B (Bldqg) 12 12
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ti .. D : ISSUE | DATE <
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EQUIPMENT LIST
Acct. ¢
Client  SER! Signature

Unit Feedstock Handling

Location Unit 100

{tem No. Name Mar'l. P&l Duty - Description - Remarks
CE-101 Wood Bucket Conveyor | CS 1 To remove chips from washing pond at 500 tons
per hour (2,000 cu. yd/hr). Consider
o ¥od
GS~102 Jet Belt Conveyor cs 1 150 tons/he chips (612 yd“/hr) to process
: . {package unit).
GF-103 Chip Pile Screen cs 1 Vibrating screen with 6" apertures; dim's
20' x 25' wide.
CM-104 Front End Loader - 1 Caterpillar Type 936 CAT 7.3 yd3 bucket -
A,8,S one F/E Loader to manage chip pile cne to
feed belt conveyar
CS=105 Magnetic Chip cs 1 5 kw Ding (Lexington, MA) to remove down tg
Cleaner 2" nuts and bolts
M-106 Yard Switching
A,B Engines - - BER 100 HP diesel
GY-107 Weod Chip Truck - 1 100 HP, hydraulic oil oper,
Unloader
Gr-108 Waod Chip Truck
Scale - 1 In=ground mech. laver type
gY-109 Wood Chip Rail Car
Scale - 1

NQTE: ADave data (exceot for Item No. and Namel shail not e used for design ouruoses.
Fae this ourpose tNe Aata On the relevent spacification/cata sneets sNali De used.

BE-UE-2-5 (6/82)
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BE-UE-2-3 (8/82)

EQUIPMENT LIST .
.
ACCT: P - PUMPS
Client  SERI! Signature
Unit Feedstock Handling Location Unit 100
item No. Name Capacity Ap, Motor Mat’l. P&1I Remarks -
gpm psi h.p.
‘ *(WT. LBS.)
PP=-101 Flume Pump 2000 5 10 cs To wash chips
and drain .
hi 13 |
*Inciuding driver ‘and basepiate
NOTE: Above data (except for item Nao. and Namae) shaii not De used for design purposes.
For this purpose the data on the reievant specification/data sheets shail be used.
ISSUE DATE e
BADGER ENGINEERS, INC. (et SHEET g OF SPE-0461~EL-5C




EQUIPMENT LIST
ACCT. A - TOWERS
Client SER! Signature
Unit  Acid Hydrolysis Loation  Unit 200
Dt | yo. Design _
itam No. Name ; Trays | Press. | Teme. Mat'l. | P& Remarks
H‘o fta v m °F .
SIWT, XiPS.)
AS-210 Sugar Stripper 13 " 20 18 27% cs 5 25 skire
a0 " Siave | FV
AS-201T . Lot Sfeve Trays for
AS-201 0 cs 5
g * Estimared erection weight. (Exciuging insuiation andg sttachmants)
3
=~ (NOTHE: Above data {excaot far |tem Na. anct Name) shall not be used for design Durnases.
N Far this purposs the date on e relevant soecitication/data sheats sheit be ‘uzed.
3 - |SSUE DATE i
g BADGER ENGINEERS, INC. (*amswm comme) SHEET § OF SPE~QNE1~YE-5




EQUIPMENT LIST
ACCT.M - VESSELS
o Client  SER! Signature
Unit  Acid Hydrolysis Location a4t 200
Dia.ft. |, Design
item No. Name Press. | Temp Matl. P&1 ’ Remarks
v 3 .
Lth. ft. ; °
‘ psig F “(WT. KIPS.)
MS-201 A,B | Slurry Vessel 4000 gal | Vv | 150 {500 316l | 2 Jayco/Vrieco
525 cu ft FV Conical mixer
sonisd {seo—quotatian)
MR~202 Hydrolysis Reactor or-10" vV | 1200 {750 See 2 Zirconfum 1ined
A,8,S ] | 257=Q" Fv remarks carbon steel
MS-203 High Pressure Flash | 10'-0" |V | 200 [420 |316L | 2 With 16'6" Tong
Drum 161 =Q" 1RV F0° cone bottom
MS-204 Low Pressure Flash 11'-6" v |50 310 316l 2
- Drum 22'-Q" Fv
- MR~206 Neutralisation 91 -gn v |50 |2s0 |cs 3
Reaction Tank 25 =" Fv
MS~207 Gypsum Hydroclone . 10'-Q" vV |50 250 cs 4
. 30'-0" FV
: MS-209 | Aqueous Furfural 8'-0" M |50 25 |30sL |5
- | Orum 281 -Qv FV
£
é; MS-210 1st Stage Wash Tank 6'=-0" v |50 25 304L 3
= 181 -Q" FV
MS-211 2nd Stage Lignin 6'-0" v |50 200 304L 3
Feed Tank 180" FV
MS-212 Lignin Siudge Tank 70" V |Atmos |200 3041 3
20'-0" wvith agitator
: B0° _cone bottom.
“M§=213 Cypsum Wash Tank 6'-0" v |50 200 cs 4 ‘
g’? Tank 18t -0 Fv )
e MS5-214 Cypsum Filter Feed  |&'-Q" v 50 [200  |Rubber |4
- Tank S 12T Fv lined
cs
§ * Estimated erection weight. (Excluding insulation and attachments)
@
o {NOTE: Above data (axcept for (tem No. and Name) shail not be used for design purposes.
N For this purposa the deta on the relevant specification/data sheets shail be usad.
g ISSUE DATE 3
p BADGER ENGINEERS, INC. (st cer) SHEET 5 OF SPE-0861-EL-5C
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EQUIPMENT LIST | -
ACCT.M - VESSELS :
Client  SERI Signature
Unit  Acid Hydrolysis Locatiognit 200
Dia.fr. |, | Desion
{tem No. Name v Press. | Temp. Mat’l, P& Remarks 7
Lth, ft. ; ° ‘ k
psig F *{WT. KIPS.)
MB-216 Chip Feed Bin 150<0" | v | atm. |100 |5 2 Activated -
BQr=Qn Bottom Disch.
MB~217 Ground Waod Bin 201 -Q" V | Atm. | 250 cs 2 Activated %
' 200" bottom dfsch. o1
60%slaped-—bem:
MS-218 Lime Mix Tank 81 -q" V|28 200 cs 6 Flat top T
g'-g» with agitator 4
MT-219 A,B8 | Lime STurry Day 210" vV 1 Atm., |150 cs 6 AP1 with top ]
Tanks 251 -Q" agitator
MB-220 Lime Storage Bin 251 -Q" V | Atm. |150 cs 6 Storage silo
5Q'-0" : rnith 21'=Q" 1g
e L
MT-221 Sulfuric Acid Day 150" V | Atm. }1350 cs 6 APt
Tank 16"=0%
- MT-222 Sugar Stripper Feed 3200 Vv | Atm, |200 cs 5 Pt with 4' x 2' 0P
Tank 327" ump and {nternal
e : -
and cutlet
MT-223 Hydrolysis Procsss 14'-g" V 1 Atm, 200 cs 6 APl Epoxy lined
Water Tank 16'-Q"
MF=224 Lime Unloading Pit 20'x50" - | Atm, Conc. | 6 Below ground .
x3! o4
MS~225 2nd Stage Wash Tank §1-0" v |25 250 3060 3 i
18" =Q" L
MS-226 3rd Stage Lignin 61" v |28 250 3044 3
Feed Tank 181 -Q"
MS-227 Dewatering Centrifuge | 6'~0" vV 125 250 3041 3
Feed Tank 18 -Q"

v
§ * Sstimataq erection waeight. (Excluding insulation ing attachmants) . -
3
~ NOTE: Above data (excspt for item No. and Namae) shail N9t be used for design puroosas.

Y For this purpose the dats on the relevant soecification/data shaets shail beased. ‘
g ; ISSUE CATE -
7 |BADGER ENGINEERS, INC. (i) SHEET 4 OF SPE-0861-EL-5C
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EQUIPMENT LIST
ACCT. P - PUMPS

BE-UE-2-3 (8/82)

Client  SER! Signature
Unit Acid Hydrolysis Loeation  yUnit 200
’ ity Mot
item No. Name Capacity - Ap, otor Mat’i. P&I Remarks
gpm psi h.p.
*(WT. LBS.)
PD-201 Hydrolysis Feed Pump | 815 860 700 Alloy | 2 See A,B,S
A,B,S Worthingtgn
qnnf:finn
PP-202 Feed Water Pump 1100 340 300 cs 6
A,S ’
PP-204 Lignin Slurry Pump 1850 36 60 Durirop 2
A,S
PP-207 1st Stage Underflow 570 15 15 Ourirop 3 25-30% Lignin
A,S Pump Slurry
PP-208 2nd Stage Underflow 500 20 20 Duriroe 3 25-30% Lignin
A,S Pump ) Slurry
PP-209 Alkaline Hydrolysate | 1570 20 25 s |3
A,S Pump MCU
PD-210 A,S | Acid Dosing Pump 0.1 20 0.1 Durirog 6 Cear Type
PP-211 A,S | Gypsum Hydrocione 1650 50 60 CD4 4
Feed Pump MCU
PP-212 Cypsum Hydroclone 200 30 15 CDa 13 7 total
A to G Pumps MCU
PP-213 Cypsum Wash Pump 100 35 10 (] &
A,S
PP=214 A,5 |Cypsum Filter Pump 100 20 10 CD4 LY
MCcuy
_PP=215 A,S |Sugar Stripper Feed 1550 35 40 cs S
Pump ‘
*1nciuding driver and basepiare
NOTE: Above dats (except for itam No. and Namae) shail not be used for design purposes.
For this purpose the data on the relevant specification/data sheets shail be used.
ISSUE DATE
BADGER ENGINEERS, INC. SHEET g OF SPE-0461~EL-5C




EQUIPMENT LIST
ACCT. P - PUMPS
Client  SERI Signature
Unit  Actd Hydrolysis Location  yniz 200
item No. Name Capacity ap Motor) et | Pal Remarks
gpm psi h.p.
“{WT. 1.8S.)
PP-216 A,S | Lime Siurry Liquor 100 40 10 cs ] Intsrmittent
Pump Operation
{Batch)
PP=-217 A,S | Sugar Stripper Pump 15850 S0 60 cs L ’
PP=218 A,S | Aqueous Furfural Pump ) 800 S5 a0 Duriros S
PO=219 A,S | Sulphuric Acid Feed | 10 275 10 Durires § Gear
Pump
PP=220 A,5 | Lime Mixing Pump 250 il 10 Ouriroy §
PP-221 Lime Slurry Pump 150 3is 10 Duriron 6
A,B,S
PP=223 A,S |[Gypsum Filter Wash
Pump 60 20 S cs Y
PP=224 Sump Pump 250 35 15 cs 5 Intermittent
Operation
PP-225 3rd Stage Lignin
Underflow Pump 500 20 20 Durireon 3 25-30% Lignin
Slurey
PP-225 .. Sugar Stripper
Rebailer Pump 300 128 40 Duriron S
pPP-227 Hydrolyzate Reheater
Pump 150 15 2 Duriron &

*lnciuaing ariver ana Dasapiate

NOTE: Above data {exceot for Item No. and Namae) shell not be used for design curposes.
For this purnoss Ns cats on tha relevant specification/data sneets Mall e usea,

BADGER ENGINEERS, INC. (2t s}

BE-UE-2-3 (8/82)
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EQUIPMENT LIST
. ACCT. T - HEAT EXCHANGERS
vvvvv Client  SER! Signature
‘ Unit  Acid Hydrolysis Location  ynit 200
. Tube Sheti
item No. Name Areza Mat'l.} Mat’i._ Type P&l Remarks
ft D.P. psig | D.P. psig
D.T.°F | D.T.°F CWT. KIPS.)
- TT-201 Primary Feedwater 16,000 | 304L cs BEM 2
Preheater 200/FV | 400
. 420 400
T7-202 H.P. Flash Vapor 4,000 305L cs BEM 2
Aftercooler 200/FV | 400
420 3150
TT-203 Sugar Stripper 8,500 304L 3040 CEN 5 Vertical
Reboiler 200 40 Thermosyphon
520 500
TT-205 Aquecus Furfural 5,100 305L cs BEM 2
‘ICooler 200 100
220 150
4 TT-206 Hydrolysate Cooler 11,000 cs Cs BEM S
120 100
225 200
; 1 TT-207 Acid Water Heater 2,500 3040 cs BEM 2
N 400 1250
- san 00
TT-209 Slurry Cooler 11,000 | 30sL cs BEM 3
. 100 400
300 300
- TT-210 Sugar Stripper 11,000 | CS cs BEM s
: Preheater 100 120
h ‘ 250 225
TT-211 iSecondary Feedwater 13,000 3oL - [CS BEM b3
Preheater 25/FV 400
300 200
1T-212 L.P. Flash Vapor 3,000 304L cs BEM 2
i Aftercooler 100 100
e o 300 150
TT-213 Hydrolyzate Reheater (12,500 305L Cs BEM 4
100/Fv  |25/FV
300 300
. TT-214 Overfiow Cooler 7,400 cS _|CS BEM 4
' - 100 100
£ , 150 150
b T-215 © Slurry Vessel Vent 100 . cs cs BEM 2
Condenser 150 100 i
, 400 150
Gl
o ‘g * Estimatad ersction weight. {(Exctuding insulation and attachmaents)
=S
% T |NOTE: Above data (except for item No. and Name) thaii not be used for design purposes.
. o For this purpose the cata on the relevant specification/data sheets shail be used.
4 ISSUE OATE &
& BADGER ENGINEERS, INC. (feremcmem) _ SHEET 9 OF SPE-0461-EL-5C




EQUIPMENT LIST

ACCT. G - Misc. Equip.

{8/82)

BE-UE-2-5

Client  SER! Signaturs
Unit Acid Hydrolysis Location Unit 200
Item No. Name Mat’l, P&l Duty - Description - Remarks
CS-201 Chip Screen cs 2 110,000 1b/hr, 1" raw wood chips HP-20 RPM
A,LB,C Diam. Length 100" (approx.)
GG-202 Grinder cs z 110,000 1b/hr "through 20 mesh wood" grinds
A,B,C HP - 3,000 See C.E. Bayer quote.
GS-203 Wood Grinds Conveyar | CS 2 110,000 1b/hr wood grinds (thru 20 mesh)
A,8,C HP - 25 Height - €0'-Q"

CA-204 A/B High Pressure Feeder | 3160 2 210,000 1b/hr wood grinds (thru 20 mesh) from
atmos. press. to 150 psig 30 HP See
lngersnll Rand quatse

CA-205 A,B | Wood Slurry Agitator | 316L 2 HP=7S (approx) conical screen mixer., See

: " .}Jayeo Vrieco quote.
CA-207 Static Mixer 316L 2 790 gpm (1.2% HZSO4 @ 3S0°F) Diam: 1Qv
GC-209 A/8 |1st Stage Lignin 316L 3 1500 gpm P 35 psi  Type H=36 Dorr Oliver
Cantrifuge (Merco) 200 HP
Seas Dopr Oliver Quatation
GC-210 A/B |2nd Stage Lignin 316L 3 450 gpm; 200 HP, Type H=36 Dorr Oliver
Centrifuge Merco
Gs-211 Lignin Sludge Screws |304L 3 95000 Tb/he moist 1ignin sludge HP=-10 RPM
A,8,C GPM 300 Length 100 feet (Allowancse)
CA-212 1st Stage Lignin 3044 3 HP 3 Prop. type Diam 3'-Q%
Feed Tank Agitator
GA-213 Neutralization Tank cs 3 HP=-10 Propellor type Diam, = 5'-Q"
Agitator
CC-214 A/B |Lignin Dewataring 3160 3 250 GPM Feed; 200 GPM di scharged sludges
Cantri fuge HP=150 Type Solid Bowl (See quote)
GC-215 _|Primary Gypsum Nylon |[& 1650 GPM solid
Hydrocione See Sayer & Dorr~0liver Quotes

NQTE: Above data (excant for |temn Na. and Nama) shail not be used for design purposes.
. For this purpose the data on the relevant specification/data sneets shail e wied,

BADGER ENGINEERS, INC. (Zrmmmmtems)

ISSUE -

DATE
SHEET 120F . SPE-0461-EL-3C
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EQUIPMENT LIST
ACCT. G - Misc. Equip.

Client SERI

Signature

Unit Acid Hydrolysis

Location Unit 200

Tank Agitator

{tem No. Name Mat’l, P&l Duty - Description - Remarks
GC-216 Gypsum Washing Nylon | & 190 GPM Total of 7
AtoG Hydroclones See Bauer quote or Dorr quote
CA-217 Cypsum Filter Tank 304L 4 HP = 1 Diam = 24"
Agitator
CA-219 Cypsum Hydroclone cs 4 20 HP Diam = 5'-0"% Prop. type
Feed Tank Agitator
GF-220 Cypsum Rotary Filter |CS 4 50,000 1b/hr feed slurry (30% soligs) to wash
and produce 70% solids cake; 20 ft~ rotary
'Fi]f'nr: includes. NACUUR-auipment
CA-222 Lignin Sludge Tank 316L 3 10 HP; helical or prop type; diam = 5'-0"
Agitator
CC-2324/8 |3rd Stage Lignin 316L 3 450 GPM; Type H-36 Dorr Oliver (Merco);
Centrifuge 200 HP
GA-233 2nd Stage Lignin Feed | 304L 3 HP-3; Diam 3'-0"; Prop type
Tank Agitator :
CA-234 3rd Stage Lignin Feed | 304L 3 HP-3; Diam 3'-0"; Prop type

NOTE: Above data (except for {tem No. and Name) shail not be used for design purposes.
Far this purpose the data on the reiavant specification/data sheets shail be JSed.

BE-UE-2-5 (8/82)

ISSUE DATE

BADGER ENGINEERS, INC. (Asmecomer) SHEET ,,OF SPE-0861-EL-5C




EQUIPMENT LIST
ACCT. G - Misc. Equip.

GS-231 A,B

Feeder

Client  SER! Signature
Unit Acid Hydrolysis Location Unit 200
item No. Name Mar’l. P& Duty - Dascription - Remarks
GS-223 Lime Unloading Cs 6 Intermittent Operation 200,000 15/he
Conveyor puiverised lime 120 fg. high; 50 HP: Redler
ryung M
CA-228 Lime Mix Tank 304L 8 10 HP; propellor type
Agftator
GS-225 Lime Solids Feeder Cs 6 20,000 1b/he rotary feed valve
GS-2286 Lime Mixing Conveyor |(CS 8 20,000>1b/hr horizontal belt type conveyor
weigh feeder
C-227 Lime Dust Cyclone Cs 6 250 ASFM Air; 1S 1b/hr solids
GA-228A/8 -jLime Slurry Day Tank |30aL 8 25 HP  Propellor type
° lagitator
CY-229 Qversize Wood Crind cs 2 Vibrating screen Ofam - 20'Q"
: Screen
GA-230 Gypsum Wash Tank
Agitator cs b 5 HPs propellor type Diam &'-0%,
leangth 8°' Q%
Wood Grinds Belt cs 2 37-0"x10°-0" LG 170,000 1b5/hr waod @ S0%

moisture

NOTE: Above data {excaot for item No. and Name) shail not be used for design purpases.
Far this puroose the data on the relevant specification/dsta sneets shall be weed.

BE-UE-2-5 (8/82)
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EQUIPMENT LIST
ACCT. A - TOWERS

Client SERI . Signature
Unit Fermentation Locstion  Unit 300
Design
Dia.ft. | no ¢
item No. Name Trays | Press. | Temp. Mat'l. | P& Remarks
Ht. ft. i e
puig. F “{WT, KIFS.)
AS-301 Scrubber 713" Packed| 1.5 110 cs 8
230 g"
Packed height 16'45"
1" Plastic} Raschig Ri ggs
Packing vojume 369 m
g ° Estimated erection weight. {Excluding insulatian and attachments)
> .
= INQTE: Above deta (exceot for item No. and Name) shaii not be used for design purposes.
N For this purpose the data on the relevant scecification/data sheets shall be used.
s TSSUE DATE  ©
& | BADGER ENGINEERS, INC. (fammeme) SHEET 150F SPE-0461-EL-5C
a3 .




EQUIPMENT LIST

ACCT.M - VESSELS
Client  SERI Signature
Unit Fermentation Location  ynig 100
Dia.ft. |, Design
itemn No. Name — v Press. | Temp. Mart’l. P& Remarks
-3
. ft. i F
psig *(WT. KIPS.)
MR<301 A,B | #1 Fermenter 177" vV i1.5 105 cs 7 Internal Draft-
607 -Q% tube (see
seabah )
MR-302 A,B | #2 Fermenter 171 -7 vV i1.5 108 cs 7 Internal Draft-
60 -0" tube (see
. P/ 4o o be }
MS-303 A,8 | IMY Regeneration Tank | 137-Q" v | S0 108 cs 3 Mith jacket
258" (see sketch)
MS-304% Air Recsiver §'=Q" 1y |75 150 cs 7 ( see sketch)
15 -Q"
MS-305 A,B | PBM Tank PAR V | Atmos 150 cs 7 {see sketch)
120" + watee
£.,11
MF-306 8lowdewn Pit 250 m3 Atmos Cone 7 in=ground
+ full '
aatrar
MS-311 Resin Tank 41 -Qn V |Atmos 128 3040 9
LRV + wateq
2111
MS-312 Yeast Liquid Tank AR V [Atmos (125 3040 9
AR + water
full
MS-313 Alginate Tank PAR V |Atmos (125 3040 3 ¥ith jacket
2'-4" + waten designed to 35
111 Q‘g L1769
see sketch)
MS-314 CA Tank §'=Q" V |Atmos [10S5 Epoxy |9
gr-gn + water Coated
full [
MF-315 iMY Storage Pit 30" x40 \'i Cone 9 nground
x10' deep
g ® Estimatea eraction weight. (£ xcluging insuiation ana artachmaents)
3
o~ {NOTE: Abavae data (exceot far item Na. and Nama) shall 0ot be used for design purDosss.
C\:A Far this puroase the data on tne relevant specification/dsts sneats shall be used,
w
= ISSUE DATE €
g BADGER ENGINEERS, INC. SHEET 1§OF SPE-0461-EL~5C




EQUIPMENT LIST
ACCT.P - PUMPS

BE-UE-2-3 (8/82)

Client  SER! Signature
Unit Fermentation Location Unit 300
Capacity ap Motor .
Name . Mat’l, P&1 Remarks
item No. gpm psi h.p.
*(WT, LBS.)
PP-301 #1 Broth Recycle Pump| 1295 50 50 Ci 7
A,B,5
PP-302 #2 Broth Recycle Pump| 1100 50 40 Ci 7
A,B,S ' . )
PP-303 Broth Transfer Pump 450 35 20 (o] 8
A,B,S
PP-304 IMY Transfer Pump 450 35 20 Cl 7
A,B,S
PP-305 A,S | Chemical Feed Pump 350 50 25 (of] 7
PP-306 A,5 | Scrubber Pump 250 35 15 C! 8
PD-307 A,S | PBM Pump 3 50 1 pvC 7 Reciprocating
PC-308 A,S |Air Compressor 350 sCPM |50 75 Cl 7 0i1 Free
Reciprocating
PB-309 A,S |Recycle Blower 850 SCFM {50 160 c! 8 Nash/root
Blower
PP-311 A,S |Polymer Pump 10 25 1.5 30458 9
PP=312 A,S |Yeast Pump 10 25 1.5 30488 B
PD-313 A,S |Feed Pump 0.2 25 0.5 30488 P
PP~314 A,S |IMY Feed Pump 100 35 < 30488 B
PP=315 A,S |[CA - Pump 1.5 35 1.5 30488 B
*including driver and basepiate
NOTE: Above deta (except for itam No. and Name) shail not be used for design purposes.
For this purpose the data on the reievant specification/dats sheets shail be used.
ISSUE DATE )
BADGER ENGINEERS, INC. (seemie) % |smeer 170¢ SPE-0861-EL-5C




EQUIPMENT LIST

ACCT.T - HEAT EXCHANGERS
Client SER! Signature
Unit  Fermentation Location  ynie 300
Tube Sheil
item No. Name An,a Mat’l. Matl. | Tyne P& Remarks
fr° D.P. psig | O.P. psig _
D.T.°F | D.T.°F “(WT. K1PS.)
TY-302 A,8 |#1 Broth Cooler 4600 Plate Frame Place & |. 7 NSR Gaskets
’ 308L 3084 Frame
TY-303 A,8 |#2 Broth Cooler 3200 | Plate Frame Plate & | 7 NBR Caskets
304t 3080 Frame
TP-304 Air Heater 3 cs cs Double 7
Pipe
§ *Esnmated sraction weight. (Exciuding nsulation ang atzacnhmaents)
3
=+ |NOTE: Abava data (excapt for item Na. and Namae) shail nat be used for dusign Durootes.
N Far this purposa me gdata on the reievant soecification/deta sneets shall be usaq.
5 ISSUE _ |DATE = 51-2L-5¢
M BADGER ENGINEERS, INC. (ttemmm i) SHEET 18 OF SPE-0461-€L
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BE-UE-2-5 (8/82)

EQUIPMENT LIST

AccT. "O"
Client ~ SERI Signature
Unit ~ Fermentation Location Unit 300
{tem No. Name Mat'l. P&I Duty - Description - Remarks
GF-301 Air Prefiiter PVA 7 Class Wool Packed; 350 SCFM Design Pressure
50 psig
CF-302 Air Filter PVA 7 Depth Filter 3 s 350 SCPM
Design pressure = 50 psig
CF-303 A,B |#1 Auto Strainer 3040 7 Rotary Br:ush Type 1300 GPM Design Pressure
SS 60 psig '
GF-304 A,B | #2 Auto Strainer 3044 7 Rotary Brush Type 1100 GPM Design Pressure
SS 60 psig
GA-305 PBM Tank Agitator cs 7 HP 2 Propellor type
CA-311 Line Mixer 306L 9 Mechanical in-line mixer 0.3 HP 0.3 GPM
SS
GZ-312 Yeast Immobilising 3080 9 Package Unit 0.5 GPM 50 HP Total cost for
Unit sSS Seattle - 40.5 million yen {JGC)
GY-313 Chiller Unit 9 80,000 BTU/hr 20 HP Brine circulation
supply temp. 0°C Package unit
CA-314 Resin Tank Agitator 304L 9 0.5 HP  Propellior type
' SS
GA-315 Yeast Liquid Tank 304L 9 0.5 HP  Propelior type
Agitator ss .
CA-316 Alginate Tank 3040 ° 0.5 HP  Propellor type
Agitator SS
CA-317 CA Tank Agitator 3040 9 S HP Propellor type
SS
GY-318 Emergency Chiller Unit 7 1.1 mm BTU/hr Package unit 250 HP
GL-319 Lab Equipment - For Fermentation unit see attached sheets.

NOTE: Above data {exceot for |tem No. and Name) shal! not be used for design purposes.
Far this purposs the data on the reisvant specification/dats sheets shail be wsed.

BADGER ENGINEERS, INC. (temmeme)

ISSUE

DATE

SHEET 1gOF SPE-0461-EL~5C




EQUIPMENT LIST

ACCT. A - TOWERS
Cliene SERI Signature ,
Unit Ethanol Purification Location Unit 400
Dia.ft. | o Design
Item No. Name Trays | Press. | Temp. Matl. | P& Remarks
He fu. psig. °F
*(WT, KipS,)
AS-4Q1 Beer Column 124 -6" 16 15 300 cs 10 20 fx,
327 =% sfeve | FV skirt
AS=401T Lot Sieve Trays for 16 cs -
AS=401
AS=402 Rectification Column | 10°'-Q" 28 ) 15 300 cs 1 20 f&,
G -Q" sieve | FV skire
AS-402T Lot S{eve Trays for 2% cs -
AS~402
g © Estimatad erecTion weignt. (Excluging insulation ang attachments)
4
~ INOQTE: Above data (excsot far ltam No. ang Namel shail not be used for design puroases.
N For this puroase the dats on the relevant specification/dats sneets snail De uswd.
= ISSUE DATE
§ BADGER ENGINEERS, INC. = (4 tewem tamem | = SHEET 2QOF SPE-Q461~EL-5C
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EQUIPMENT LIST
ACCT.M - VESSELS

Client  SER! : Signature
Unit  Ethanol Purification Location  ynit 400
Dia. ft. | Design
item No. Name v Press. | Temp. Mat'l. P&! Remarks
Lth, ft. i °
psig F “{WT. KIPS.)
MS§-401 Degasser Drum 6'-on vV 1315 300 cs 10
) 18'-0" Fv
MS~402 Beer Column Reflux 38" H |50 250 cs 10
Drum ' 117-0n Fv
MS-403 Fusel Qi1 Decanter 3'-g" H |25 150 cs 11 with baffle
12'-0" Fv
MT-404 Molecular Sieve Feed |20'-0" |V |Atm. 250 |cs |11 AP
Tank 16'-Q"
MS-405 Rectification Column | 6'-Q" H |50 250 cs "
Reflux Orum 18'-Q" Fv
MT-406 Dilute Beer Feed Tank | 26'-0" V [ 6"WG 200 cs 10 AP type
32'-07 Atm,
§ * Estimateq erection weight. (Excluding insulation and attachments)
@
o {NOTE: Above dats {except for item No. and Name) shall not be used for design purposes.
<\:a For this purpose the dats on the reievant specification/dats sheets shall be used.
g 1SSUE DATE s
g BADGER ENGINEERS, INC. (sarmeiam] SHEET 210F SPE-0461-EL-5C




BE-UE-2-3 (8/82)

EQUIPMENT LIST
ACCT. P - PUMPS
Client  SERI Siqnatun.
Unit Ethanoi Purification Lacation Unit 500
Item No. Name Capacity Ap | Motor | el Pal Remarks _
apm psi h.p. . ”ﬂ
*(WT. L8S.) .
PP=401 A,S | Seer Column Bottoms 1450 S0 60 o] 10 —
Pump ;
PC-402 Sugar Stripper Vapor | 32,000 23 31500 c! 10 :
Compressor ACFM E
PP-403 A,S | Seer Column Reflux | 220 60 15 o1 |10 i
Pump =
PP-40k A,S | Wash Return Pump 30 60 IS o1 11
PP-405 A,S | Fusal Gf1 Pump 5 4Q 1 o1 11
PP-4d6 A,S | Malecular Sieve Feed | &5 114 18 bl 11
Pump
PP-aQ7 A,S | Rectification Column | 120 40 S b 11
Bottoms Pump
PP-408 A,5 |Rectification Column | 260 60 15 ot 1 B
Reflux Pump C
" PP-409 A,S5 |Dfluts Sesr Feed Pump | 1450 50 60 Dt 10
"-1
* Inciuding driver and baseplate
NOTE: Above data {axcaot for tam No. snd Name) shail not be used for design oLrDoses.
Far tNis QUrCCSe tNe d8TS on the ¢ sgecificatiaon/date sneats snail De used.
ISSUE DATE ® -
BADGER ENGINEERS, INC. (femen—) SHEET 220F SPE-0461-2L-5C




EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS
Client SER! Signature
Unit  Ethanol Purification Location  ypit 400
Tube Shetl
term No. Name Area | Marl. | Matlh | Type | Pai Remarks
ft? D.P. psig | D.P. psig
D.T.°F | D.T.°F “(WT. KIPS.)
TT-402 Degasser Drum 1500 cs cs BEM 10
Condenser : 100 25/FV
) 300 100
TT-403 A,B |Beer Column Reboilers |Total s cs CEN 10 Vertical
20,000 25/FV 100 Thermosyphon
400 350 '
TT-405 " {Beer Column 6,000 cs cs BEM 10
Condenser 100 15/FV
L 150, 300 .
= TT-406 Beer Column Vent 7,000 cs cs BEM 110
i Condenser 100 18/FV
B 150 250
TT-407 Fusel 041 Cooier 300 cs cs BEM 11
25 100
250 150 :
TT-409 Rectification Column [9,100 cs cs . |CEN 1 Vertical
Reboiler 25/FV 100 Thermosyphon
350 350 :
TT-410 Rectification Columan {3,500 cs cs BEM 11
i Condenser 100 15/FV
180 200
TT-411 Rectification Column |7,000 cs cs BEM 11
' Vent Condenser 100 15/FV
150 250
TT-412 Aqueous Furfural 6,000 3040 cs BEM 10
Cooler 40 100
400 150
TT-413 Feed Preheater 20,000 3040 cs BEM 10
£ 40 100
400 400
§ 5 § *Estimated erection weight. (Exciuding insulation and attachmaents)
3 2
L ¥ |NOTE: Above data (except for item No. and Namae) shail not be used for design purposes.
co o For this purpose the data on the reievant specification/data sheets shail be used.
'y g ISSUE  |DATE  ©
? : : % BADGER ENGINEERS, INC. (Zamemcmem} SHEET 23 OF SPE-0461-EL~5C
=
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EQUIPMENT LIST

ACCT.
Qlient  SER! Signature
Unit Ethanol Purification Location Unit 400
1tam No. " Name Mat'l. P&l Duty - Description - Remarks
GZ-401 Molecuiar Siave 11 Package Unit to produce 25 mm gal/ye
dehydratsd ethanol from 181 proof alcchel -
*ian

(8/82)

NQTE: Above gats (excent for Item No. ana Name) snaif nat be ussd for dasign ourpcses.
Far this DurDose the Aats on the reisvant soecification/data sneets shail be used.

BE-UE-2-5

BADGER ENGINEERS, INC. (atwammcmen

SSUE T
158U CATE 2 lenesT 20 SPE~QuE1-EL-5C




EQUIPMENT LIST
ACCT.A - TOWERS
Client  SERI Signature .
~ {Unit Furfural Recovery ‘ Location Unit 500
Dia.ft. | o Design
ite . . .
m No Name Trays | Press. | Temp. | Mat’l. P&t ’ Remarks
Ht. ft, i °
psig. F “(WT. KIPS.)
AS=501 Azeo Column 9' -0 25 15 300 3040 12: 20' skirt
60'-0" sieve
AS-501T Lot Sieve Trays for 25 3040 12
AS~-501 .
AS-502 Dehydration Column LAR S 1 15 400 [ 12 10' skirt
P 20 =" sieve
- AS-502T Lot Sieve Trays for 11 s 12
] AS-502
£ g * Estimated erection weight. (Excluding insulation and artachments)
P «
~ |NQTE: Above data (exceot for ttem No. and Name) shail not be used for design purposes.
. . :E For this purpose the dats on the relevant specification/dats sheets shail be used.
HE u) ISSUE DATE «
2 i | BADGER ENGINEERS, INC. (=) sheer  r . SPE-0461-EL-5C
Ses




EQUIPMENT LIST
ACCT.M - VESSELS
Client  SER| Signature
Unit  Furfural Recovery Location - ynie 500
, Dia.f. |, Design
Itam No. Name Press. | Temp. Mat’l, P& Remarks
Lth. ft. v psig °E
*{WT. XIPS,)
MS~-501 Furfural Decanter 70" H 100 250 308t (12 With internal
21'-0" baffle
MS-502 Solvent Decanter 10 Q" H 100 300 . 308L |12 With internal
30°'-Q" baffle
§ * Estimated erection weignt, (€ xcluding insuiation ang attachments)
)
o {NOTE: Above asza (axcsot for Itam Na. and Narnel shaii not be uses far design purocses.
N For this ourpose the data on the relsvant toscification/data sheears shall he used,
4 ISSUE DATE 3
5 BADGER ENGINEERS, INC, (‘amemcmeer] SHEET 260F SPE-0861-EL~5C
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EQUIPMENT LIST

ACCT. P - PUMPS

BE-UE-2-3 (8/82)

Client  SER! Signature
Unit  Furfural Recovery Location  unit 500
item No. Name Capacity Ap, Motor Mat’l. P&i Remarks
gpm psi h.p.
*(WT. LBS.)
PP-501 A,S | Azeo Column Bottoms 700 35 30 Ci 12
Pump
PP-502 A,S | Azeo Column Reflux 120 60 10 C! 12
Pump '
PP-503 A,S | Dehydration Column 40 35 5 Ci 12
Feed Pump
PP=504 A,S | Dehydration Column 30 35 S Ci 12
Bottoms Pump
PP-505 A,S | Sclvent Pump 700 35 30 Cl 12
PP-506 A,S | Furfural Waste Water
Pump 700 s 30 Ci 12
*including driver and basepiate
NOTE: Above data (except for item No. and Name) shaii not be used for design purposes.
For this purpose the date on the relevant specification/dats sheets shail be used,
1SSU g
BADGER ENGINEERS, INC. (tsvmemeeme] £ |oaTE SHEET 270F SPE~0461-EL-5C




EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS

BE-UE-2-4 (8/82)

Client SER Signature
Unit  Furfural Recovery Location  ynie so0
Tube Sheil
Area ’ ’
item No. Name ", Mav’l. Mat'l. Type P&l Remarks
fte D.P. psig | D.P. psig
D.T.°F | D.T.°F IWT. K1PS.)
TY-501 Azeo Column Prsheatsr |23,000 308¢ SS Plate 12 Plats type
100
100
TY-502 Azeotrope Aftercooler | 600 3044 SS Plats 12 Plate type
50
280
1T-503 Azzo Column Condenser 4,000 30aL SSics BEM 12
50|10
100 150
TT-504 Azeo Column Reboiler {11,000 304L SS |1 CS BEM 12
S0 |10
kCh) 130
TT-305 Dehydration Column 2,000 (0] [ BEM 12
Condenser 0 _1_0_9_
180 150
TY-306 ~ Dehydration Column 500 CcS Plats 12 Plate type
Preheater S0
154,
TY-507 Furfural Product 120 cS Plate 12 Plate type
Cooler S0
asp
TT-508 Dehydration Column 2000 cs o] BEM 12
Reboiler 280 250
300 A00
° Estimated erection weight, (€ xcluding 1 nsuianion and attachmaents)
NOTE: Above data (excent for item Ao, ang Namae) shail not De used far design ournposaes,
For this surpose the cata on the reiavant s0ecitication/dats Neets sl e used,
SSUE QATE -
BADGER ENGINEERS, INC. (fm—e} |’ SHEET 28 OF SPE-0461-EL~5C

e

n




i)
i

g’;’,‘: ”7‘::3

£

b

[

EQUIPMENT LIST
ACCT.M - VESSELS

Client  SERI . Signature
Unit = offsite Storage Tankage Location  ynie 600
Dia.ft. |, Design
Item No. Name Press. | Temp. Mat’l, P&l Remaris
Lt |V | e | °F
psig *(WT. KIPS.)
MT-606 Azeo Stripper Surge 251 -Q" V.| 8"WC | 200 Cs 13 APl Type
Tank 241" Atm
MT-604 Fermentation Feed 26 -Q" V | 6"WC |[250 cs 13 AP1 Type
Tank 320 0% Atm Insulated
MT-601 A,S | Ethanol Product Tank | 52'-Q" vV | 6"WG | 200 cs 13 AP! Type
32'-Q" Atm Floating Roof
MT-608 Slops Tank 30'-0" V | 6™ |220 cs 13 APl Type
PL AR Atm Insulated &
ebnaﬂ, Prarad
MT-607 Fire Water Tank 52'-0v V | 8"WC [220 cs 13 AP1
32'-0v Atm Insulated &
staan-traced—
MT-602 A,B | Furfural Product 48'-Q" V | 6"WC 1250 (o] 13 APt Type
Tank 321-0" | Atm Floating Roof
MT-603 Sylphuric Acid PARE vV | 6"WC (200 cs 13 APl Type
Storage 24 Q% Atm
MT-605 Fusel 0i1 Storage 211-0" V |&"™GC (250 cS 13 AP1 Type
16'-Q" Atm Floating Roof
MT-609 Diesel Fuel Tank 15 =-0" V [6"WC [150 cs 13 AP! Type
16'-0" Atm Floating Roof
MT-610 Casocline Storage Tank | 30'-Q" V |6"C 150 cs 13 AP! Type
32'-Q" Atm Floating Roof

¢ Estimated esraction weight. (Excluding insulation sang attachments)

NOTE: Above data (exceot for Itam No. and Name) shail 0ot be used for design purposes.
For this purposs the data on the relevant specification/dats sheets shail be used.

BE-UE-2-2 (8/82)

BADGER ENGINEERS, INC. (oo

ISSUE

DATE
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SHEET 2gOF
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EQUIPMENT LIST
ACCT. P . PUMPS

BE-LE-2-3 (8/82)

Client SER! Signature
Unit Qffsite Storage Tankage Locatian Unit 800
Item No. Name Capacity ap Motor | viatl. | P&l Remarks
gpm psi h.p.
°{WT. (88.)
PP~606 A/S | Azeo Stripper Feed 800 ] 40 01 13
Pump
PP-604 A/S | Fermentation Feed 1530 70 100 Di 13
Pump
PP-601 Ethanol Product Pump | 525 30 20 cs 13
A,B,5
PP-608 A,S | Slops Transfer Pump 100 40 10 ¢l 13
PP«8Q7 A,S | Fire Water Pump 600 100 60 cs 13
PP-602 Furfural Export Pump | 500 30 35 ¢S 13
A,8,3 -
PP-603 A,S |Sulphuric Acid 100 40 13 ct 13
Transfer Pump
“PP-605 A,S |Fusel 0i1 Export Pump | 100 30 10 Cl 13
PP-609 A,S |Dfesel Fuel Pump 25 S0 S cs 13
PP-610 A,S !Gasoline Blending 30 30 3 cs 13
Pump
*nciuding ariver ang baseplate
NOTE: Above data (excaot for [tam No. and Name) snail nat be used for design purocses.
Far this purposs the data on the reievant soecification/sata snaets snall be used.
BADGER ENGINEERS. INC. [:—:_E.:..] 1Ssug DatE @ SHEET 3Q0F SPE-0861-E1-5C
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EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS

Client SER! Signature
Unit  Offsite Storage Tankage Location ynit 600
. Tube Shail
. : Area ’ .
Item No. Name ) Mat’l. Mat’l. Type P&l Remarks
‘ ft D.P. psig | D.P. psig
-] -]
DT.F | D.T.F “(WT. KIPS.)
TT7-604 Fermentation Feed 10,000 cs cs BEM 13 Plate type
Cooler 100 100
250 150
§ “Estimated eraction weight. (Excluding insulation and attachments)
<
T {NOTE: Above dats (except for {tem No. and Namae) shaill not be used for Gesign purposes.
m For this purpose the data on the relevant specification/datas shests shail be used.
ISSUE DATE by
§ BADGER ENGINEERS, INC. ®  |smeeT31 oF SPE-0461-EL-5C




EQUIPMENT LIST

ACCT.
Client  SER! Signature
Unit Qffsits Storage Tankage Location Unit 600
item No. Name Mat’l, P&l Duty - Description - Remarks
GF-604 Afr Vent Filtar cs 13 Depth Filter, Glass Wool Cartridge Element,
350 SCFM; AP max ~2"%wG
GF-603 Dessicant Air Filter |CS 13 Silica gel dessicant; max P 2'"WG on vent

air for MS-803 diametar 1ft, x length 3 fe,

NOTES: Abave cata {exceot for [tem No. anad Namai shail not be usad for design gurposes.
For this purnose te Jata on the relevant specification/data sheets shai! De ysed,

BE-LE-2-5 (8/82)

BADGER ENGINEERS, INC. {2 sweencomem

ISSUE CATE smeeT 39¢ SPE-Q481-8L-3C
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EQUIPMENT LIST

'ACCT. 8 - Buildings

Client  SER! Signature
Unit Offsite Storage Tankage Location Unit 600
item No. Name Mat'l. P&l Duty - Description - Remarks
B-1 Administration Conec + .
Building Brick
B-2 Maintenance Building [Corr
siding
on _steel
B~3 Warehouse Building Corr €0 ft W x 200 ft Lg x 40 ft H for drum and
siding bag storage with winter space heating from
on steed steam pipes. 2_dogrs sach ends small office:
lunch room.
B-4 Control & Electrical |Conc
Building Block
B~-5 Acid Hydrolysis Corr
Process Building siding
oo st
B-6 Fermentation Process |Corr
Building siding
i an sts
B-7 Fire Pump House Corr
siding
on stee
B-8 Truck Weigh Scale Wood Heated by steam.
House Co
B-9 Boiler House Corr Includes boilers, BFW treating, deaerators.
‘ siding
on stee
B8-10 Gate House #1 Wood
B-11 Cate House #2 Wood -
B=12 Well Water Pump House [Corr
siding
on stee
&
@«
s
u?‘ NOQTE: Above data (exceot for Izem No. and Name) shall not be used for design ourposes.
N For this purpose the data on the reievant specification/data sheets shail be usad.
5 1SSUE DATE v
Z BADGER ENGINEERS, INC. (stemmc] SHEET 3BF SPE-0461-EL-5C




EQUIPMENT LIST

ACCT.M - VESSELS
Cliant  3SER! Signature
Unit  Environmental Location a4 700
Dia.f. | Design
item No. Name v Press. | Temp. Mat'l. P&t Remarks
Lth, ft. ; a
psig F *{WT. XIPS.)
MS-701 Hotweil Decanter 117-6" 111 15 200 308L {14 With internai
351.-qn baffle.
MT-702 Mixed Solvent Tank 307 -Q" vV | &G |200 cs 15 AP! floating
321" Atm roof,
MT=703 Equalization Tank - 15
MT-704 Anaerobic Reaczor - 15
MS§~705 Reactor Surge Drum - 18
M§-706 -~ | Offgas K.0. Pot - 15
MT-707 Blotreater SQ'-Q" V {Open {150 cs 16 AP! Tank Open
2841 -Q" top Eaoxy Top
12 ok
MS-708 Filter Feed Tank 181 -0" VvV |Atm 150 cs 16
207 -Q" Epoxy
lipad
MF-709 Filtrate Sump 4'xd’ V |Atm Amb Conec (16 Below ground
x6' dp
MS-710 LP Vent X.0. Orum KRR v |15 150 s 17 with wire mesh
b AR g mi st eli{minator
§ ® Estimateq sraction weight. (Excluging insulation and attachmaents)
3
& INGTS: Above dats (excsot for Itam Na. and Name) shali not Be used for design purposes.
o:‘ Far this Durposae tTnNe qata on the reisvant tpecification/data whests shail be usey,
= ISSUE DATE e
% |BADGER ENGINEERS, INC. (et SHEET 340F SPE-0461-EL-5C
@




EQUIPMENT LIST
ACCT. P - PUMPS
- Client  SER! Signature
Unit  Environmental Location  ynie 700
item No. Name Capacity Ap, Motor Mat"! P&1 Remarks
gpm psi h.p. i :
' *(WT. LBS.)
& PP-701 A,S | First Effect Pump 1050 20 20 Ch& 14
MCU
PP-702 A,S | Second Effect Pump 600 30 15 CDa 14
. MCU
PP-703 A,S | Third Effect Pump 150 1] 7% CD4 14
) MCU
PE-704 Evaporator Vacuum 115 1b/hr | Suction - 304L 14 With
- System Air Press condgnser
2.5 23, ia SnEs
PP-705 A,S | Evaporator Wastewater | 1,250 40 40 304L |14
Pump
PP-706 A,S | Solvent Pump 5 35 1 D1 14
PP-707 A,S |Mixed Solvent Pump 300 40 10 DI 1%
PP-708 A,S |Reactor Feed Pump - - - - 15
PP-709 Reactor Recycle Pump - - - - 15
PB-710 0ffgas Blower - - - - 15
i
PE-711 Equalization Tank - - - - 15
e Eductor
- PB=712 A/S |Aeration Blowers 840 SCPM 50 cl 16
ko PP-713 A/S |Sludge Pumps 650 20 15 DI 16
o
h : PD-714 A,S |Filter Feed Pumps es 15 25 D e
K
PP-715 Filtrate Sump Pump S0 30 B D! 6
‘(- § *inciuding driver and basepiate
s
w @ |NOTE: Above data (except for 1tem No. and Namae) shall not be used for design ourposes.
_ 0:4 For this purposs tne dats on the relevant specification/dsta sheets shall be used.
e w ISSUE DATE  * £
e & BADGER ENGINEERS, INC. (3 comer) SHEET 350 SPE-0461-EL-5C
|




EQUIPMENT LIST

BE-UE-2-3 (8/82)

ACCT. P - PUMPS
Client  SERI Signature
Unit Environmental Location Unit 700
item No. Name Capacity ap Motor | vaer | P&l Remarks
gpm psi h.p.
*{WT. L8S.)
PP=-716 A/S | Final Effluent Pumps | 700 40 30 ] 118
PB=717 A,S | L.P. Vent Blower 2500 ACPM | 5 25 c! 17
*Incluging driver and bassplate
NOTE: Abave data (excsot for item No. snd Name) shail not e used far design ouroosas.
Far this purpote the dats on the reievent soecification/duts sheets shail be used.
ISSUE DATE 5
BADGER ENGINEERS, INC. (Frmeemem—] SHEET 360F SPE-0461-EL-3C
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EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS

Client SERI Signature
Unit  Environmental * Loecation  unit 700
Tube Shell
Area . v
item No. Name s Mat't. Mat’l. Type P& Remarks
ft D.P. psig | D.P. psig
D.T.°F | D.T.°F *(WT. KIPS.)
TT-701 First Effect Heater 26,000 cs cs BEM 14
50/FV 100
380 asn
T7-702 Second Effect Heater {26,000 cs cs BEM 14
: : 50/FVv 25/FV
300 300
TT-703 Third Effect Heater 26,000 30&L 3040 BEM 14
S0/FV 25/FV
250 250
TT-704 Evaporator Condenser 28,000 304L 304L BEM 14
100 100/FV
150 250
TT-705 Stillage Cooler 10,000 304L 3040 BEM 14
. 100 50
150 250
TP-706 Solvent Cooler 40 cs [ BEM 14
100 50
150 250
§ * Estimated eraction weight. {Excluding insuiation and attachmants)
3
T {NOTE: Above data (excapt for item No. and Nama) shall not be used for design purposes.
N For this purposs the data on the refevant spacification/data sheets shail be usad,
w
% |BADGER ENGINEERS, INC. (fmmmims) |'SSUE [OATE SHEET37 OF SPE-0861-EL-5C
@




EQUIPMENT LIST
ACCT. "C"»‘ Special
Clieme  SERI Signature
Unit  Environmental Location  Unit 700
{tem No. _ Name Mar’l. P&t Duty - Description - Remarks
CE~701 First Effect cs 14 12'-0" dfa x 18'<-0" high pluys cone bottom
Evaporator 2% psig/FV, 300°F
CE-702 Second Effect cs 14 157-0" dfa x 20'-0" high plus cone bottom
Evaporator 25 psig/FV, 250°F
GE-703 Third Effect 3040 14 20'-0" dia x 18'-0" high plus cone bottom
Evaporator 25 psig/FV, 2S5Q°F

GF-7C4 Rotary Filter cs 14 2,000 1b/he, 10 sq. ft.

GU-70S Reactor Feed Heater - 15

Q-706 =« |0ffgas Burner - 15

QV=-707 8iotreater Agitators |[Poly=- |16 40 Kenic S type static aerator tubes 127

ethylenpg diam. x 18' 1q,

Gv=-708 Secondary Clarifier cs 18 80'-0" diam. centar feed clarifier x 11'-Q"
sidewall with sludge rake and skimmer above
arade, 2 HP motor

Gv-70% Polymer Feed System SS or |16 Automated system for batch make-up, transfer

plastic to storage, & injection into process.

Gv-710 Belt Filtsr Press cs 16 Horizontal belt filter press I metars.

CA-711 * |Polymer Mixer cs 16 in=line static mixer 3" ¢

CA-712 Filter Feed Tank cs 16 Side Mtd impelier Type Agitator located on
MS-708; HP-7.5

Flame Arrestor
MT-704 A,3 Packing
License

NOTE: Above dats (exceot for i1am NO. and Namae) snail nat be used for design purnoses.
For thie Durggss the aata on tha relevant soecification/data sheats shail De usad.

BE-UE-2-5 (8/82)

BADGER ENGINEERS, INC. (Gemmees]

ISSUE

OATE  ° lneger 38¢ . SPE-0AG1-EL-5C

4




EQUIPMENT LIST

BE-UE-2-2 (8/82)

ACCT. M - VESSELS
Client  SER! Signature
Unit  Urilities Location  ynit 800
Dia.ft. |, Design
item No. Name Press. | Temp. Mat’l, P&1 Remarks
whott |V g | CF
psig “(WT. KIPS.)
MT-801 Process Watar Tank 5Q'-Q V | Atm 200 (] 19 AP
“0' -0"
MS-802 Blowdown Flash Drum 3" vV | S0/FV {350 cs 20
' 10'-0"
MS-803 Hydrazine Drum 250 gals [V |10 200 316L (20
SS
M5-804 Condensate Surge Drum | 10'-Q" H |15 250 cs 20
3\0' -Q"
MF-80S Backwash Transfer 220" V | Atm Amb cs 19
Tank 410"
MS-806 Plant Air Receiver §r-Q v |150 150 cs 23
16'-Q% ' '
MS-807 Instrument Air 5'-Q" vV 150 150 cs 23
Recefver 16'-Q"
* Estimated erection weight. (Excluding insulation and attachments)
NO.'TE: Abbvo’dnn (axceot for itern No. and Name) shail not ba used for design purposes.
For this purposs the data on the relevant specification/dsta shests shail be used.
ISSUE DATE B '
BADGER ENGINEERS, INC. (fa—eem) SHEET 390F SPE-0461~EL-5C




EQUIPMENT LIST

BADGER ENGINEERS, INC. (savemmsm]

ACCT. P - PUMPS
Client  SER! Signature
Unit Utilities Location Unit 800
item No. Name Capacity ap | Mator| e | Pat Remarks
gpm psi h.p.
*(WT. L3S.)
PP-30Z A,S | Process Water 2500 3 75 Dt 19
Transfer Pumps
PP-803 A,S | Process Water 5000 80 250 b 19
Circulating Pump
PP-8Q4 A,B8 | Backwash Feed Pumps 6000 21 128 Dt 19
PP-305 A,B | Backwash Transfer 50 21 1.5 0t 19
Pumps
PP-806 A,S | 3lowdown Pump 50 5 3 o1 20
pPP-807 Hydrazine Transfer S 20 1 31685 {20
Pump .
PP=808 A,S |H.P. BFW Pump 1700 1250 2730 Chrome {20 Myltistage
Steel
PP-8Q9 A,S |Deaerator Feed Pump 1700 20 50 D1 20
PP«810 A,S | Turbine Condensate 650 40 30 0t 21
Pump
FC-811 Air Compressor 1000 SCFM | 128 250 cs 23 0i1 free
recip with
cogolers and
— ancillaries
PP-312 A~H |{Cooling Water Cire. 7500 60 350 cl 22 Motor drives
Pumps qty. = 8
PP-813 Well Water Pumps 2000 25 50 Dt ne
A,8,8
§ *Ineiuging driver ana basepiate
g
= {NOTE: Above cata (excsot far lem Na. and Name) shall not be used for design purDoses.
c\:. For this ourcoss e dats on the r ¢ tication/data shaets snail be used.
= ISSUE OATE T | eer s0oF SPE-0861-EL-5C
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EQUIPMENT LIST
AccT. G
N Client  SER! ) Signature
Unit Utilities ; Location Unit 800
itemn No. Name Mat'l, P&l Duty - Description - Remarks
GF-801 Sand Filter cs 19 347 -0" dia. x 8'-0"; 18" sand, 18" anthracite
GU-803 A,B |Demineralizers 20 2 bed, skid mounted, 400 CPM capacity at

50 psig, 100 F, with intermediate degasifier,
regeneration equipment, required tanks, pumps |
and auxiliaries and chemical storage for
14 days operation. Permutit or equal,

CU-804 A,S {Condensate Polisher S§ 20 Duplex bed; 1,400 GPM capacity
GU-805 Condensate Collection 20 2,000 gal. tank with two 1,700 GPM, 70 ft.
System head pumps, CS, rubber lined.
, Gv-806 Deaerator CS shei} 20 {30 psig/FVv, 300 F, 1700 GPM capacity, 17,000
- SS finternals gals. storage. To reduce dissolved oxygen to
0.00S cc/t
: Cu-~-807 Hydrazine Addition 316L 20 150 gal. tank and two metering pumps, 0.1 to
- : Unit SS S GPH.
L Cuy-808 Ammonia Addition Unit [Chrome |20 150 gal. tank and two metering pumps, 0.1 to
b Steel 5 GPH. '
r GU-809 Phosphate Addition 316L 20 150 gal. tank with agitator and two metering
L Unit ss pumps, 0.1 to 5 CPH. .
GY-810 Instrument Air Dryer |CS 23 €00 SCFM, dual tower, dessicant type,
' electric heater regeneration
- Gz-811 Turbo Generator - 21 44.5 mw See next sheet for details
GT-812 Cooling Tower Internajs 22 60,000 GPM, inlet temp. 118 F, outlet 88 F,
vendor heat load 300 mm BTU air; New England temps:
Std dry bulb 88F, wet bulb 74 F.

: S
; g
; )
0 (NOTE: Abave data (excent for ltam No. and Namal shall not be used for dasign. purpases,
N For this purpose the data on the relevant specification/data sheets shall be used.
£ & ISSUE  |DATE = ‘ , :
i ' 2 {(BADGER ENGINEERS, INC. (samememe) SHEET 40F SPE-0461~EL-5C
4 fe]
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EQUIPMENT LIST
AccT. ©

Client SER!

Signature

Unit Utilities

Location Unit 800

steam out: 150 jpsig,
22,500 Tb/he

item No. Name Mat'l. P& Duty - Description - Remarks
GZ-31 Turbogenerator 21
Rated steam in: 1100 [psia; 874°F
522 110 1b/he

<0psig,
3443:;0 1b/he
Total electrical genenation 44.5 mw

Supply 880V 80 Yz 3

<l

120/208V, 60 Hd,

Nith ruchise condensar:

3 pH (54 wire

30,040 Fl-z

)

13

o AT/ he

and vacuum ejector set

€s/Cs
and controls.,

(8/82)

NOTE: Abave data (excent for |tem No. and Namae) shall not be used for design putposes.
Far this puroose the data on the relevant 1oecification/data shewts shail be JSed.
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EQUIPMENT LIST

(8/82)

BE-UE-2-5

AccT. H
Client SER! ] Signature
Unit Utilities Location Unit 800
Item No. Name Mat’l. P&1I Duty - Description - Remarks
HB-801 A,B | Steam Boilers 18
Steam rate:f{actual) 357,500 1b/hr (each)
(design) 400,000 db/hr (each)
Pressure: 1100 psip
Temp. . 874°F
Feedwater temo.: 212°F
Absorbed heat load: (aptual) | 446 mm BfU/hr (each)
Efficiency: 85.0 pertent
Total fuel available:
Process 1iquids: 63,000 1b/hr, LHV = 7100 BTU/b
Process vent gas: 11,000 SCF/he, LHV = 544 BTU/SCE
Lignin/tar solids: 50,000 1p/hr
Auxiliary startup fuelp Diesdl oil
Each boiler to be ablelto :ak:_lnll_ﬁQLLdi_ilQﬂ
Use Flakt system for 1jgnin and tar; cogmon system for both boiler covers:
Drying
and
Particulate emission control
Note: (1) Each boiler|produces 50% of the total steam make. This corresponds to 64%
of process -ecuir%nts
(2) Each boiler|is rated for 110% of actual steam make.
HC-803 Common stack, concrete| 270 fti. high, 12'-0" g
self supporting (allowance - tb be confirmed)

NOTE: Above data (except for item No. and Name) shail not be used for design purposes.
For this purposs the data on the reievant specification/data sheets shall be Uged.

BADGER ENGINEERS, INC. (<newecoem)
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BE-UE-2-5. (8/62)

EQUIPMENT LIST

ACCT. e
Client  SERI Signature
Unit Feedstock Handling (Alt. Case) Location Unit 100 ‘}
{;
itam No. Name _ Mat’l, P& Duty - Description - Remarks
CE-101 Wood Bucket Conveyor | CS 1 To remove chips from washing pond at 500 tons

per hour (2,000 cu. yd/hr). Consider

GsS~-102 Jet Belt Conveyor cs 1 150 tons/hr chips (612 vd™/hr) to process '
{package unit). 5“1}
b
CF-103 Chip P{le Screen cs 1 Vibrating screen with 6 apertures; dim's
20" x 25' wide ;3
GM=104 Front End Loader - 1 Caterpillar Type 936 CAT 7.3 yd® bucket = i
A,8,8 one F/E Loader to manage chip pile, one to .
fasd helt conveyop : i
GS-105 Magnetic Chip cs 1 S kw Ding (Laxington, MA) to remove down to i
Cleaner . %" nuts and bolts
M=106 ..|Yard Switching ' . g
A,B Engines - 1 100 HP diesel
GY-107 Yood Chip Truck - 1 100 HP, hydraulic oil cper.
Unloader
GY-108 Wood Chip Truck _ B
Scals - 1 in=ground mech. lever type -
QY-109 Wood Chip Rail Car
Scale - 1

MOTE: Above data (exceot ‘or itarmn No. ang Namael shall not be used for aesign curooses.
For :nis QUroose the cats on the retevant igecification/dats snewts snail e used.
ISSUE CATE ‘

BADGER ENGINEERS, INC. (2t commm SHEET 20F SPE-0461-EL-5D
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EQUIPMENT LIST

ACCT. A - TOWERS
Client SER! ) Signature
Unit  Acid Hydrolysis (Alt, Case) Location Unit 200
Dis.ft. | o Design _
Itemn Neo. Name Trays | Press. | Temp. Matl. | P& Remarks
Ht. ft. : ig. | °F
psig {WT. KIPS.)
AS-201 Sugar Stripper 13 " 20 15 275 cs 25" skirt
40' o" Sieve | FV
AS-201T Lot Sieve Trays for
AS-201 20 Cs
g ¢ Estimated erection weight. (Excluding insulation and attachments}
< ’ :
= INQTE: Above data (except for [tem No. and Name) shail not be used for design purposes.
o For this purpose the dsta on the relevant specification/data sheets shaii be used.
- o A ISSUE DATE  ~
& BADGER ENGINEERS, INC. (item—toes] SHEET 3 OF SPE-0461-EL~5D




EQUIPMENT LIST

: ACCT.M - VESSELS
Client  SER! Signature
{Unit  Acid Hydrolysis (Alt. Case) Location  ynie 200
Di.ft. |, Design
item No. Name Press. | Temp Mat'l. P&l Remarks
V. .
Lth. ft. : °
psig F *(WT. KIPS.)
MS-201 A,B | Slurry Vessel 5000 gal |V | 150 |Z00 6L } 2 Jayco/Vrieco
525 cu f¢ Fv Conical mixer
sonical (u‘ m__
MR-202 Hydrolysis Reactor Qr-io" vV | 1200 {750 See 3 Zirconium 1ined
A,B,S 25'-Q" FV remarks carbon stsel
MS-203 High Pressure Flash 101 -Q" v j200 %20 316l 2 fth 16'8™ lang
Orum 167 -Q" Fv 0® cone bottom
MS5-204 Low Pressure Flash 111-6" v I's0 310 316l 2
Drum 227 -0 Fv
MR-206 Neutraiisation gt-gn Vi 250 cs 3
Reaction Tank 250" Fv
MS=207 '| Gypsum Hydroclone 10° -7 v |50 |2%0 cs 4
Feed Tank 30 -0m Fv
MS-209 Aqueous Furfural L AR H |50 28 30484 5
Drum 257" Fv
MS-210 |1st Stage Wash Tank | 6'-0" v |sa |25 8L |3
18'-Q" Fv
MS-211 2nd Stage Lignin 6'-Q¥ v |30 200 3040 3
Feed Tank 18 -Q" Fv
M§-213 Gypsum Wash Tank 6'-Q" v |30 200 cs 3
Tank 181 =Q" FV
MS=214 Gypsum Filter Feed LR v |50 200 Rutber | &
Tank 127 -Qn Fv lined
cs

* Ssumatad erection weight, (Exciuging insulatian ang attachments)

NQTE: Abave dats (excsot for item Na. and Name) shall Dot te used ‘or detign durncses.
Far this Ourpose the Aata an thae relevant soecification/data sheats thal) be used.

BE-UE-2-2 (8/82)

BADGER ENGINEERS, INC. (==
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BE-UE-2-2 (8/82)

EQUIPMENT LIST
ACCT.M - VESSELS .
Client  SER! Signature
Unit  2nd Stage Hydrolysis (Alternative Case) Location
’ Dia.ft. |, Design
item No. Name . - v Press. | Temp. Matl. P& Remarks
Lth. ft. ; e
psig F *(WT. KIFS.)
MR~-250 2nd Stage Hydrolysis | Q*-7" V ] 1200 | 750 Zirconfum 2A
Reactor 25'-Q" Fv Lined
&
MS-251 2nd Stage Slurry 6'-6" vV | 200 500 316L 2A
Vessel 181 -Q%
MS-252 2nd Stage H.P, Flash | 5'-Q" v 200 500 316l 2A 30° Cone Bottom
Drum 100 FV
M$-253 2nd Stage LP Flash 6'-0" vV 130 500 316L ZA B0° Cone Bottom
Drum 18'-0% FV :
MS-255 2nd Stage Lignin 5'-Q" vV 150 250 3040 2A
Wash Tank 12'=-0%
MS-256 2nd Stage Lignin | 5'-0" vV |50 250 | 308L 2A
Centrifuge Feed Tank | 12'-Q%
MS=-257 Lignin Sludge Tank 8'-Q" V | Atm 250 304L 2A
20 ) _Oll
MS-258 Dewatering Centrifuge { 5'-0" V |Atm 200 304L ZA
Feed Tank 12'-0%
MS-259 Sludge Dilution 6'=-Q" v 150 200 . [30&L 3
Vessel 15'-0"
* Estimateag erection weight. (Excluding insuiation ang attachments)
NOTE: Above data (except for {tam No. and Name) shail not be used far design purpcses.
For this purpose the dats on the reievant specification/data sheets shall be used. ’
ISSUE DOATE ¥ :
BADGER ENGINEERS, INC. (v comvemr} : SHEET g OF SPE~0461~EL-50




EQUIPMENT LIST

ety
“\ IS | ‘

ACCT.M - VESSELS
Client SER! Signaturs
Unit  Acid Hydrolysis (Alt. Case) Location  yait 200
Dia. ft. Design
{team No. Nams — Press. | Temp. Marl. P&l Remarks
. . . Q
psig F *{WT. KIPS.)
MB-116 Chip Feed Bin 15t -Q" Atm. | 100 cs 2 Activated
i 50*-Q" Bottom Disch.
MB=217 Ground Wood Bin 20 -0" Atm., {250 cs 2 Activated
200 -Q" Bottom disch.
- ane :1-:_4 ).“'
MS-718 Lime Mix Tank 1 81-Qn 28 200 cs 6 Flat top
8r-gnr ith agitator
MT-219 A,8 | Lime Slurry Day 211 -Q¥ Atm, |150 cs 6 AP with top
Tanks 240" agitator
MB-220 Lime Storage 8fn 250" Atm. |150 cs 6 torage sile
500" ;ith 21'-Q" 1g
G e Masa
MT-221 -Sylfuric. Acid Day 157 Q" Atm. 150 cs 6 AP1
Tank 167 -0"
MT-222 Sugar Stripper Fead 32 -g" Atm, (200 cs 5 AP! with &' x 2
Tank 320" DP sump and
aterasl
baffles on
iniat and cutlet
MT-223 Hydrolysis Process 180 -gv Atm. |200 cs 5 AP1 Epoxy 1ined
Watar Tank 18 -Q"
|- MF=22% Lime Unlcading Pit 20'x50° Atm, Cone., |6 Below ground
Xs'
MS§~225 2nd Stage Wash Tank 61 -q" 2% 250 3040 3
184 -Q"
MS=-226 3rd Stage Lignin 6" -Q" pi.] 250 304t 3
Feed Tank 187 -Qv
MS-227 Dewatering Cantrifuge |6'-0". - 25 250 3040 3
Feed Tank 181 -0"

* Estimateq erection weignt. (Excluging insulatian and attachmaents)

NOTE: Above data (sxcsor for itam No, and Namae) shsil nQt De used far design surnoses.
For this purpose e 3ath on the rejevant sgecification/dats sneets insil Be usea,

BE-UE-2-2 (8/82)
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EQUIPMENT LIST

BE-UE-2-3 (8/82)

ACCT.P - PUMPS
Client  SER! Signature
Unit  Acid Hydrolysis (Alt. Case) Location  ynit 200
item No. Name Capacity ap | Motor | el | Pal Remarks
apm psi h.p.
“{(WT. L8S.)
PD-201 Hydrolysis Feed Pump | 600 880 520 Alley | 2 See Worthing,
A,B,S 20 quotation
PP-202 Feed Water Pump 1100 340 300 cs 6
A,S
PP«204 Lignin Slurry Pump 1150 36 40- Duriron 2
A,S
PP-207 1st Stage Lignin 570 15 15 Duriroe 3
A,S Underflow Pump
PP~-208 2nd Stage Lignin 500 20 20 Duriros 3
A,S Underflow Pump
PP-209 Alkaline Hydrolysate | 1570 20 25 CD& 3
A,S Pump ' MCU -
PD-210 A,S | Acid Dosing Pump 0.1 20 0.1 Duriron 6 Cear Type
PP-211 A,S | Cypsum Hydroclone 1650 50 60 Cha 4
Feed Pump MCU
PP-212 Cypsum Hydroclone 200 30 15 Ch& 4 7 total
AtoG Pumps MCU
PP=213 Cypsum Wash Pump 100 35 10 cs 4
A,S
PP~214 A,S |Cypsum Filter Pump 100 20 10 CcD4 a3
MCU
PP-215 A,S |Sugar Stripper Feed 1550 35 40 cs S
Pump
*Including driver and baseplate
NOTE: Above dats (except for |tem No. and Name) shall not be used for design purposes.
For this purposa the data on the relevant soecification/dsta sheets shatl be used.
ISSUE DATE B
BADGER ENGINEERS, INC. (sammemm) SHEET 7 OF SPE-0461-EL-5D




EQUIPMENT LIST

BE-UE-2-3 (8/82)

ACCT. P - PUMPS
Client  SERI Signature
Unit  Acid Hydrolysis (Alt. Case) Location  ynjt 200
item No. Name Capacity Ae Motar Mat’l, P&i Remarks
gpm psi h.p.
*(WT. L8S.)
PP=216 A,S | Lime Slurry Liquor 100 80 10 cs 5 Intermittant
Pump ‘ Operation
{Batchl
PP-217 A,S | Sugar Stripper Pump 1550 50 60 cs 5
PP=218 A,S | Aqueous Furfural Pump | 800 s5 50 Ourirop §
PD-219 A,S | Sulphuric Acid Feed |10 275 10 | Ourirok & Gear
Pump
PP=220 A,S | Lime Mixing Pump 250 i) 10 Duriros 6
PP=221 Lime Slurery Pump 150 35 10 Duriron 6
A,3,5
PP=223 A,S |Gypsum Filter Wash
: Pump 60 20 -] Cs 4
PP=224 Sump Pump 250 38 15 cs S Intermi ttent
Cperation
pPP-225 3rd Stage Lignin
A/S Undertlow Pump 500 _ 20 20 Duriron 3
PP-228 Sugar Stripper
Reboiler Pump 300 128 40 Duriron S
PP-227 Hydrolyzates Reheacer N
Pump 150 15 2 Duriron 4
“Inciuging griver and basspiate
NOTE: Above data (sxcaot for item No. and Namae) snail not be usad for deign gurnoses.
Far this purooes the dats an the r T ification/data sneets shail be used.
BADGER ENGINEERS, INC. (mmmm) | 7% |9 7 |suesr 3 oF SPE-0861~EL~50
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EQUIPMENT LIST

BE-UE-2-3 (8/82)

ACCT.P - PUMPS
Client  SER! Signaturs
Unit.  2nd Stage Hydrolysis (Alternative Case) Location  ynit 200
i to
item No. Name Capacity ap | Motor| o] pal Rermarks
gosn psi h.p. :
*(WT. LBS.)
PD-250 A/S | 2nd Stage Hydrolysis | 420 634 500 Alloy | 2A By
Feed Pump 20 ¥Worthington
PD-251 A/S | 2nd Stage Acid Dosing| 0.1 275 0.2% Durirof 2A Cear Type
Pump |
PP=252 A/S | 2nd Stage Lignin 405 35 15 Durirop 2A
: Slurry Pump
PP-254 A/S | 2nd Stage Lignin Wash| 330 35 15 Cl ZA
Pump ’
PP-255 2nd Stage Lignin
Centrifuge Feed Pump | 200 20 10 C! 2A
PP=256 Dewatering Centrifuge | 160 20 10 C! 2A
Feed Pump
PP-257 2nd Stage Slurry Pump | 400 35 15 Durirog 3
*including driver and basepiate
NOTE: Above data (except for item No. and Namae) shall not be used for design purposes,
For this purpose the data on the reievant specification/dats sheets shail be used.
ISSUE DATE = .
BADGER ENGINEERS, INC. (Samemcomer) SHEET 9 OF SPE-0461-EL-5D




EQUIPMENT LIST

BE-UE-2-4 (8/82)

ACCT. T -HEAT EXCHANGERS
Client SER! Signature
Unit  Acid Hydralysis (Al%. Case) Location  unit 200
Tube Sheil
Item No. Name Area | Marn | Matl | oqype | pgy Remarks
ft? D.P. psig | D.P. psig
D.T.°F | O.T.°F *(WT. KipS.)
TT-201 Primary Feedwater 16,000 080 cs BEM 2
Preheater 200/FV | 400
420 4500
TT-202 H.P. Flash Vapor 4,000 3040 Cs BEM 2
Aftercooler 200/FV | 400
. L24 354
TT-203 Sugar Stripper 8,500 3040 3040 CEN 5 Vertical -
Reboiler 200 40 Thermosyphon
520 300
1T-208 Aqueous Furfural 5,100 30484 CS BEM 2
Coocier 200 100
320 158
TT-206 Hydrolysate Cooler 11,000 cs cs BEM S
120 100
278 200
TT-207 Acid Water Heatar 2,500 304l o BEM 2
400 1250
{el4] 800
TT-209 Slurry Cooler 11,000 304L cs BEM 3
100 400
00 200
TT-210 Sugar Stripper 11,000 cs cs BEM S
Preheater 100 120
250 75,
TT-211 Secondary Feedwater 13,000 304t Cs BEM 2
Prsheatsr ' 2S/FV 400
300 349
TT-212 L.P. Flash Vapor 3,000 308l cs BEM 2
Aftarcocier 100 100
300 150
77-213 Hydrolyzate Preheater (12,500 cs Ele L3R BEM 4
100/FV |25/FV
300 300
TT-214 Overflow Cooler 7,400 cs cs BEM 4
' 100 100
150 150
TT-2185 Slurry Vessel Vent 100 cs cs BEM 2
Condenser 150 100
400 150
*Sstimated arsction weight. (Exciuaing imsuiation ang attscnmanty)
NOTE: Above dats {exceot far item No. ana Name) shail not 3e used fOr aemign Surooses.
Far this Durcose the dats In the relevant specitication/dats sheets shall be used,
BADGER ENGINEERS, INC. [fewamcee] ISSUE  |paTE SHEET 10 OF SPE-Q461-EL-50
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B
: EQUIPMENT LIST
) ACCT.T -HEAT EXCHANGERS _ *
= Client  SER! Signature
" Unit  2nd Stage Hydrolysis (Altarnative Case) Location
e Tube Sheit
A ’ ’
- item No. Nsme u;a Mat’l. Mat’l. Type P& Remarks
~ ft D.P. psig | D.P. psig
: D.T.°F | D.T.°F “(WT. KIPS.)
L
TT-251 2nd Stage Slurry 1750 304L €s BEM 2A
= Cooler 100 400
300 300

bt

[

*Estimatea erection weight. (Excluding insulation and attachments)

i
R

NOTE: Above data (except for {tem No. and Name) shall not be used for design purposas.
For this purposs the data on the refevant specification/dats sheets sheil be used.

BE-UE-2-4 (8/82)
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BE-UE-2-5 (8/82)

EQUIPMENT LIST —-
ACCT. G - Mise. Equip.
Client  SERI Signature
)
Unit Acid Hydrolysis (Alt, Case) Location Unit 200 g
item No. Name Mat1. P&l Duty - Description - Remarks
GS5=201 Chip Screen cs 2 110,000 1b/he, 1" raw woad chips; HP-20 3
A,8,C Length 1Q'Q" {approx.)
GG-202 Grinder Ccs 2 110,000 1b/hr "theaugh 20 mesh wood" grinds e
A,8,C HP - 3,000 See C.E. Sauer quote.
i1
0S-203 Wood Grinds Conveyor |CS 2 110,000 1b/hr wood grinds (thru 20 mesh)
A,8,C HP = 25 Height = 6Q'-0" |
CA-204 A/8 |High Pressure Feeder |316L 2 140,000 1b/hr wacd grinds (thru 20 mesh) from
3tmos. press. to 150 psig; 30 HP Ses
Ingersoll Rand quote, 5
CA-205 A,B |Wood Slurry Agitator |{316L 2 HP=75 (approx); conical screen mixer; see -
Jayco Vrieco quote.
CA=207 ™ |Static Mixer 316L 2 790 gpm; (1.2% H2504 @ 350°F) Diam: 10"
GC-209 A/B {1st Stage Lignin 31860 3 1728 gpm See Dorr Oliver quots.
Centrifuge
CC~210 A/8 |2nd Stage Lignin 316L |3 1160 gpm; See Dorr Oliver quote -
Centrifuge
CA-212 1st Stage Lignin 3040 3 HP 3 Prop. type Diam 3'-Q"
Cantrifuge Feed Tank
Agitator -
GA=-213 Neutralization Tank cs 3 HP-1Q0 Propellor type Diam. 3 5'-Q"
Agitator
GC-214 A/B |Lignin Dewatering 318l 3 S00 CPM Feed; HP=200; Type: Screen Bowi
Cantrifuge (See Dorr Qliver quots) fial
Gc-215 Primary Gypsum Nylon |& 1630 cPM :
Hydroclone See Bauer & Dorr-0liver Quotas
NQTE: Above aata (exceot for itamn No. and Namel shail nat Se used for design purposaes.
For this ourpase the dsta on the relgvant soecification/dars neets hall He used.
SSUE DATE B
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EQUIPMENT LIST
ACCT. G - Misec. Equip.

Client  SER!

Signature

Unit Acid Hydrolysis (Alt. Case)

Location Unit 200

item No. Name Mat'l. P&I Duty - Description - Remarks
¢C-216 Cypsum Washing Nylon | & 190 GPM; Total of 7
Ato G Hydroclones : See Bauer quote or Dorr guote
GA-217 Cypsum Filter Tank 304L 4 HP - 1;: Diam = 24"
Agitator
CA-219 Cypsum Hydrocione cs 4 20 HP; Dfam = 5'-0" Prop. type
Feed Tank Agitator
GF-220 Cypsum Rotary Filter 4 50,000 Tb/hr feed slurry (30% solids).

To wash and produce 70% solids cake; 20 ft

(rotary filvers iacludes vacuum equioment |

NOTE: Above cata (excapt for [tem No. and Name) shali not be used for design purposes.
For this purpose the data on the relevant specification/data sheets shaii be used.

BE-UE-2-6 (8/82)
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EQUIPMENT LIST
AccT. G - Misc. Equip.

Cliant  SER! Signature
Unit Acid Hydrolysis (Alt, Case) Location Unit 200
item No. Name Mat’l, P&l Duty - Description - Remarks
0s-223 Lime Unloading cs 6 Intermittent Operation 200,000 Ib/he
Conveyor pulverised lime 120 ft. high; SO HP; Redler
typs
CA~22% Lime Mix Tank 308L 6 10 HP3 propeilor type
Agitator ~
GS-225 Lime Solids Feeder cs 8 20,000 ib/he rotary fesed valve
GS-226 Lime Mixing Conveyor [CS 18§ 20,000 1b/hr horizontal belt type conveyor
weigh feeder
GC-227 Lime Dust Cyclone cs 6 250 ASFM Afr; 15 1b/hr solids
CA-228A/8 |Lime Slurry Day Tank |304L 6 25 HP Propellor type
" |agitator :
CcY-229 Qversize Wood Grind cs 2 Vibrating scresen Diam - 20'Q"
Screen
GA-230 Cypsum Wash Tank
Agitator fon L 5 HP; propellor type; Diam 4'-Q",
length 8'-Q"
GS-231 A,8 |Wood Grinds Belt cs 2 3'-0"x10'-0" LG; 170,000 1b/hr wood @ SO%
Feeder moisture
GC-232A/8B  {3rd Stage Lignin 3160 3 1160 CPM  See Dorr Qliver quote
Centri fuge
CA-233 2nd Stage Lignin Feed {3081 3 HP =3 Diam 3'=0" Orop type
Tank Agitator
CA-234 3rd Stage Lignin Feed [304 3 HP = 3; Diam 3'-0"; Prop type
Tank Agitator
g
=

NOTE: Above data {excspt for itam No. and Namae) siail 0ot be used for design ourooses.
For this puroaee the catas on the retevant sseciticstion/data sheets shaill De used.
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BE-UE-2-5 (8/82)

EQUIPMENT LIST
ACCT.
Client  SERI Signature
Unit 2nd Stage Actd Hydrolysis (Alt. Case) Location
Item Ho. Name Mat'l. | P& Duty - Description - Remarks
GA-250 2nd Stage Slurry 316L 2A Prop. Type
Vessel Agitator
GC-251 A/B | 2nd Stage Primary 316l 2A 412 gpm See Dorr Oliver quotation
Lignin Centrifuge :
cC-252 Znd Stage Lignin 316l 2A 650 gpm; see Dorr Oliver quotation.
Washing Centrifuge
GC-253 2nd Stage Lignin 316L 2A 157 gpm
Dewatering Centrifuge
CS-254 2nd Stage Lignin 306L 2A Total sludge flow 130 gpm
A,B,C Sludge Screw :
CA-255 2nd Stage Centrifuge |304L 2A 2.5 HP Diam. 3'-0" Length 12' Prop. type
Feed Tank Agitator
CA-257 Dilution Vessel 304L 3 HP - 3.0 Diam. &'=Q"
Agitator
GA-258 Dewatering Centrifuge (304l 2 HP = 3.0; Diam 3'-Q"
Feed Agitator
NOTE: Above data (except for Itam No. and Name) shatl not be used for design purposes.
For this purpose the data on the relevant specification/data shaets shall be used.
' ISSUE DATE v v
BADGER ENGINEERS, INC. (*twmemcomen) SHEET 18F SPE-0461-EL-5D




EQUIPMENT LIST

BE-UE-2-2 (8/82)

ACCT. M - VESSELS
Client  SERI Signature
Unit  Utilfties (Alt. Case). Location  ynie 800
Dia.fe. |, Design
item No. Name — v Press. | Temp. Mar’l. P&t Remarks
o . -]
psig F *(WT. XIPS.)
MT-801 Process Water Tank 50'-q" Y | Atm 200 cs 19 AP
3000
MS-802 Blowdewn Flash Drum AR i vV | SO/Fv {350 s 20
108
MS-803 Hydrazine Drum 1250 gats |v |10 |200 |316L |20
sS
MS-806 Condensate Surge Drum| 10'-0" _IH | 15 250 cs 20
30'-Q*
MF-805 Backwash Transfer 221 -qn vV | Atm Amb cs 19
Tank A'eQn
MS-806 Plant Air Receiver LR vV {150 150 cs 23
161 Q" :
MS-807 Instrument Air §taQr vy | 150 150 cs 23
Recsiver 161 -Q"
* Eatimated erection waignt. (Excluaing 1nsuiation and attactimaents)
NQTE: Above dara (excapt for item No. and Name) snaii 09t Be uzed for design ourposes.
Far this ourpoes e 48ta oN the reievent soecitication/date sNeets shatl Se used,
ISSUE CATE & .
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EQUIPMENT LIST
ACCT. P - PUMPS

BE-UE-2-3 (8/82)

Client  SERI A Signature
Unit  utflities (Alt. Case) Location  ynit 800
Item No. Name Capacity sp | Motor| el Pal Remarks
apm psi h.p. :
“(WT. LBS.)
PP-802 A,S | Process Water 2500 31 75 Dt 19
Transfer Pumps
PP-8Q3 A,S | Process Water 5000 60 250 D1 19
Circulating Pump
PP-804 A,B | Backwash Feed Pumps 6000 21 125 D1 19
PP-805 A,B | Backwash Transfer 50 21 1.5 D! 19
Pumps
PP-806 A,S | Blowdown Pump 50 5 3 DI 20
PP-807 A,S5 |Hydrazine Transfer 5 20 1 316Ss {20
Pump
PP-808 A,S | H.P. BFW Pump 1700 1250 2750 Chrome {20 Multistage
Steel
PP-809 A,S |Deaerator Feed Pump 1700 20 40 Dt 20
PP-810 A,S |Turbine Condensate 650 40 30 DI Y3
Pump
PC-811 Air Compressor 1000 SCFM [125 250 cs 23 041 free
recip with
_cool ars and
ancillaries
PP-812 A-H |Cooling Water Circ. 7500 60 350 ct 22 Motor drives
Pumps qty. = 8
PP-813 Well Water Pumps 2000 25 50 b 19
A,8,5
*Inciuding driver and baseplate
NOTE; Above data (except for item No. and Name) shall not !;- used for design purposes.
Far this purpose the dats on the rei specification/data sh shall be used.
1 2 )
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EQUIPMENT LIST ' 7

BE-UE-2-5 (8/82)

acer. G
Client  SER! . ‘ Signaturs -
Unit uciifties (Alt. Case) Location Unit 800 gj
itsm No. Name Matl, | P& Duty - Description - Remarks =
. 03
GF-801 Sand Filter s 19 38'-Q" dia.-x 8'-0"; 18" sand, 18" anthracite -
_ ‘ L
GU=303 A,8 | Demineralizers 20 2 bed, skid mounted, 300 CPM capacity at R
_ 50 psig, 100 F, with intermediate degasifier, A

reqgeneration equioment, required tagks, gumps. |
and auxilfaries and chemical storage for
14 days cperation. Permutit or equal.

CU-804 A,S |Condensate Polisher ss .20 Duplex beds 1,400 GPM capacity
GU-805 - Condensate Collection 20 2,000 gal. tank with twa 1,700 CPM, 70 fe.
System head pumps, CS, rubber lined. R
Qv~-806 Deaerator CS sheift 20 |30 psig/FV, 300 F, 1700 CPM capacity, 17,000
ss8 intehals gals. storage. To reduce dissolved oxygen to
0.008 cofl, o
CU-807 Hydrazine Addition 316L 20 150 gal. tank and two metering pumps, 0.1 to :
Unit SS 5 CPH.
Cu-808 Ammonia Addition Unit |Chrome |20 150 gal. tank and two metering pumps, 0.1 to
Steel 5 CPH. .
GU-809 Phosphate Addition 3160 20 150 gal. tank with agitator and two metaring :
Unit ss pumos, 0.1 to S GPH.
Cr-310 Instrument Afr Dryer (S a3 600 SCPM, duail tower, dessicant type,

eiectric heatsr regeneration

e

GZ-811 Turbo Cenerator - 21 Z0 mw See next sheet for details

GT-812 Cooling Tower Internals 22 60,000 CPM, inlet temp. 118 F, cutlet 38 F,
vendor ‘ heat load 900 mm 8TU air; New England tamps:
Std dry bulb 38F, wet buylb 78 F,

NQTZ: Abaove dsta { sxceot for [tam No. and Name) shall not 5e used for design ourooses.
Far this ournose the cats on the relevant specification/data sneets shail De ysed.

BADGER ENGINEERS, INC. n-.—a-—; ISSUE OATE . SHEET 13F SPE-Q#61-EL-3D




EQUIPMENT LIST

AccT, G
Client SER{ ) Signature
Unit  Utilities (Alt, Case) Location  ynit 800
item No. Name Mat’l. P&1I Duty - Description - Remarks
GZ-811 Turbogenerator 21
Actual steam in: 900 befa: RI85°FE

. 278,838 1b/Hr
steam out: 150 psig,

1 _1h/h

12,2

120/208V, 60 Hzj,

50 psig,
267,259 1b/hr
Jotal | mw

Supply 480V, 60 Hz, 3 pH

3 pH (4 wire)

With turbine condenser:

and vacuum ejector set

6,500 ftZ, 38 mm BTU/hr
Cs/cq

and controls

NOTE: Above data (except for |tem No. and Namae) shall not be used for design purposes.
For this purpose the data on the reievant spacification/data sheets shail be used.
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EQUIPMENT LIST

AcCCT. H
Client  SER! Signaturs
Unit Utilities (Alt. Case) Location Unit 800
{tem Na. Name Mar'l. P&l Duty - Description - Remarks
HB-801 A/B | Steam Boflers 18
Steam rate {actuafl) 246,020 1b/hr {each)
{design) 300,000 1b/hr (each)
Deassucs — 200 psia
Temp 825°F
Feed water temp 212°F
Absaoch AN 302 om ATit/he (sach)
{desigp) 362 mm BTU/he (each)
Efficiency 85%
Fua] Avajlable:
Process ligquids: 24,031 1b/hr; LHV-8,500 BTU/1b
Lignin/tar solids: 35,148 1b/he; LHV=12,000 BTU/1b
Auxiliapry staepein hipl- Dissel il
Each boiler to be able| to take full soljds flow. Use Flakt system for lignin and
tar, common system for|both bailers; Flakt system covers drying and particulates
anmicsion coarral
HC-803 Common stack, concrete|270 ft.| high 12°

+O" self supporting.

(8/82)

NOTE: Above data (exceot far [tern No. and Nama) shail nat be used for design curposes.
Far this puroose the data on the relsvant specification/data sheets shall be umed.
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3/83)

BE-UE-3-2 (Rev.

UNIT

DESCRIPTION

100 Wood Chip Handling
200 Acid Hydrolysis
300 Fermentaticn
400 Ethanol Purification
500 Furfural Purification
600 Offsite Tankage
700 Environmental
800 Utilities
BADGER ENGINEERS, NC. [~ ™7 werr 2 or SPE-0461-EL-5E
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BE-UE-3-2 (Rev.

EQUIPMENT PIECE COUNT*

EQUIPMENT . ;
ACCQOUNT ACTUAL UNIQ_UE EQlJ IVALENT REMARKS
AS (Towers)
MT 21 19
MF 4
MR 8
MS/MB 39 36
3% 169 75
PB 7 4
PC 4 3
PE 2 2
PD 13 6
TT 35 34
TP 2 2
TY g8
GA 16
GF 12 10
G (Balance) 68 41
H 3 2
JC - -
Totals 419 270
B (Bldg) 12 12
. 1SSUE DATE
BADGER ENGINEERS, INC. seEr 3 or SPE~0461-EL-5E




EQUIPMENT LIST

Acct. '@
Client  SERI ,  Signature
Unit Feedstock Handling Location Unit 100
Itam No. ‘Name Mar’l, P& Duty - Description - Remarks
CE-101 Wood Bucket Conveyor |CS 1 To remove chips from washing pond at 100 tons
per hour (400 cuy. yd/hr,) Consider
aassibilivy of using radial srackme
¢S-102 Jet Belt Conveyor Cs 1 30 tons/he chips (120 yd“/hr) to process
{package unit).
cF-103 Chip Pile Screen cs 1 Vibrating screen with 6" apertures;
dimensions 9! x 12' wide.
GH-104 Front End Loader - 1 Caterpillar Type 936 CAT 7.3 yd° bucket =
A,S one F/E
GS-108 Magnetic Chip cs 1 3 kw Ding (Lexington, MA) to remove down %o
Cleaner 2" auts and bolts
CM=-106 A Yard Switching
Engines - 1 100 HP diesel
GY-107 Wood Chip Truck - 1 100 HP, hydraulic oil oper.
Unloader
GY-108 Wood Chip Truek
Scale - 1 In-ground mech. Tsaver type
GY-109 Wood Chip Rail Car
Scale - 1
&
2
2

NOTE: Abave cata (axceot ‘or Item No. and Name) shsil not De used for design ourposes.
For this ourcose the data on tha relavant soecification/deta sHedts sNail 0e used,
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EQUIPMENT LIST
ACCT.P - PUMPS

Client SER! Signature
Unit  Feedstock Handling Location  Unit 100
i M
item No. Name Capacity ap O Mar | P&l Remarks
gpm psi h.p.
*(WT. L.BS.)
PP=-101 Flume Pump 2000 S 10 cs 1 To wash chips
and drain
sashi ng pif'
§ *including driver and basepiate
s
) NOTE: Above data (except for Item No. and Name) shall not be used for design purposes.
N For this purpose the data on the rei specifi In/data sh shail be used. - -
w T
S ISSUE DATE - - Bl ~BF
4 BADGER ENGINEERS, INC. (sam—amem] SHEET 5 OF SPE-0461-EL-5E




EQUIPMENT LIST

ACCT. A - TOWERS
Client SERI Signature
Unit  Acid Hydrolysis Location Unit 200
Dia.ft. | ng Design
item No. Name Trays | Press. | Temp. Mavl. | P& Remarks
He, fu ia. °g
psiy *{WT, XIPS.)
AS-210 Sugar Stripper 6' Q" 20 18 78 cs 28" skirt
4g* Q" Sieve | FV
AS-201T7 Lot Sieve Trays for
AS-201 20 o]
g * Estimated ersction waeignt. (Excluaing insulation and attachmaenis)
<
- |NQTE: Above data (oxcaot for Item No. and Name) snail nat be usad for design curogses.
N Far this purpose thae date on INe relevant specitication/dats sheats shall Be used.
w
3 ISSUE DATE . £1 -5
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EQUIPMENT LIST
ACCT.M - VESSELS
- Client  SER! Signature
Unit  Acid Hydrolysis Location  yni¢ 200
Dia. ft. H Design
{tem No. Name Pross. | Temp Mat’l. P&t Remarks
Lt [V o g
psig *(WT, KIPS.)
MS-201 A Slurry Vessel 1600 gal | Vv 150 500 316l 2 Jayco/Vrieco
conical Fv Conical mixer
lano_a Sakian )
MR-202 Hydrolysis Reactor 0'-6" V {1200 | 750 See 2 Zirconium lined
A,S , L] 280" Fv remarks carbon steel
M§-203 High Pressure Flash 6'-0" v {200 420 316L 2 With 7'-0" long
Drum 12'-0" Fv 30° cone bottom
MS-204 Low Pressyre Flash 7'-Q" v |50 310 J16L 2
Drum 127 Q" Fv
MR-206 Neutralfisation ST-Q" v |50 250 cs 3
I3 Reaction Tank 167-Q" Fv
MS-207 Gypsum Hydroclione 6'-0" vV |50 250 cs 4
i Feed Tank ) 16'-0" Fv
MS-209 Aqueous Furfural S'-o" H |50 25 304L 5
| Drum 12'-0n Fv
; MS-210 1st Stage Wash Tank | 3'-¢" v |50 25 308L |3
- 12'-0" Fv
MS-211 2nd Stage Lignin 3t-g" v |30 200 3041 3
Feed Tank 12'=-0" Fv
MS§-212 Lignin Sludge Tank 41-Q" V |Atmos 200 304L 3
12'-Q" yith agitator
RO° ~onas hottom
; MS-213 Cypsum Wash Tank 3" v |50 200 cs 4
Tank 12 Q" FV
MS-214 Cypsum Filter Feed 21 -g" v _5_2 200 Rubber | &
£ Tank . g8r'-on Fv lined
é cs
£
i
i - § * Estimatsd srection weight. {Excluding insulation and attachments)
ke 3 '
N INOTE: Above dats (except for item No. and Namae) shall not be used for design purposes.
n:a For this purpose the data on the reievant specification/data sheets shall be used.
4 ISSUE DATE P
L BADGER ENGINEERS, INC. (ssem—ier) SHEET 7 OF SPE=0461 ~EL-5E
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EQUIPMENT LIST
ACCT.M - VESSELS
Client  SERI Signature -
Unit  Acid Hydrolysis Location  ynie 200 ::[
Dia.ft. |, Qesign
item No. Name — v Press. | Temp. | VUL | P& Remarks "?
o -] k
Psig F *{WT, KIPS.)
¥B8-126 Chip Feed Bin 9?1 -gn VvV | Atm. | 100 cs 2 Activated -
250" Bottom Disch.
M8-217 Ground Wood Bin 12'f0" V | Atm. | 250 Cs 2 Activated n
] 12-em bottom disch. §
- F3.X) PEPPOUIIP—— %
MS-218 Lime Mix Tank 5'-Qn v 125 200 cs ] Flat top : _
B 8'-Qv with agitator F}
MT-219 A,3 | Lime Sluery Day 1220 |v |atm. {150 |cs | 6 AP! with top
Tanks 127" agitator =,
MB-220 Lime Storage Bin 1510 |v |aem. [150 |cs 6 torage sile -
_ 281-Qv , teh 21'-0" 1g .
° =
MT-221 Sulfuric Acid Day 9'-g" vV |Atm. |150 cs 8 APY ‘
Tank 12V Q%
MT-222 Sugar Stripper Feed 191 -0" vV |Atm. [200 cs s AP! with &'x2!
| Tank 207 Q" PP sump and
- ade b ]
baffles on K »
inlet and outlet
MT-223 Hydraolysis Process 8t -4 Vv [Atm. {200 cs 6 AP! Egoxy lined
Watar Tank AR
MF-223% Lime Unloading Pit 20°x301 - |Atm, Conc. | 8 Below ground 5
3 "
MS-228 - 2nd Stage Wash Tank 4t -Qn v |25 250 3040 3
120" B
MS-226 3rd Stage Lignin Feed | 4'-Q" v (25 250 3040 3
Tank BRI
M5-227 Dewatesring Centrifuge | 4'-Q" v |28 250 3054 3
Feed Tank 127 Q"
g * S3timateq erection weight. (Excluding insulation ana attachments)
@xQ
o [NOTE: Abovae data (excent for item No. and Name) shail 09t be used for deign gurposes.
0:1 For this Durpose the data on the reievant specification/data sheets shail be used.
3 1SSUE DATE B
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EQUIPMENT LIST
ACCT. P - PUMPS
- Client  SER! Signature
Unit Acid Hydrolysis Location Unit 200
Capacity aAp Motor ,
. m . Mat’l, P& Remarks
Item No Name gpm psi h.p.
= °*(WT. LBS.)
PD~201 Hydrolysis Feed Pump | 350 860 300 Alloy | 2 See
A,S 20 Worthington
auontatrion
PP-202 Feed Water Pump 220 340 75 cs 6
A,S '
PP-204 Lignin Siurry Pump 400 38 15 Durirop 2
A,S
» PP-207 Lignin Wash Pump 120 15 2.5 Duriron 3
A,S
PP=-208 Lignin Centrifuge 100 20 5 Dur{rdn 3
’ g A,S Pump
PP=-209 Alkaline Hydrolysate | 320 20 7.5 CD4 3
— A,S Pump MCU
PD-210 A,S | Acid Dosing Pump 0.0S 20 0.05 Duriron 6 Cear Type
L PP-211 A,S | Cypsum Hydroclone 330 50 1S CD4 4
' Feed Pump MCU
"i PP~212 Cypsum Hydroclone 40 30 2.5 Cha 4 7 total
Atol Pumps MCU
g’“ PP-213 Gypsum Wash Pump 20 35 2 cs 5
L A,S :
- PP=214 A,S | Gypsum Filter Pump 20 20 1.5 CD4 4
MCU
o PP=215 A,S |Sugar Stripper Feed 310 35 10 ---{Cs S
§ .; Pump
§ *including driver and basepiate
S
© |[NOTE: Above data (except for itam No. and Name) shall not be used for design purposes.
o For this purpose the data on the reievant specifi /date sheets shail be used.
17} =
2 ISSUE DATE " I .
Z BADGER ENGINEERS, INC. (samemmims) SHEET 9 OF SPE-0461-EL-5E
g
P
Yous




s e e g < e

EQUIPMENT LIST
ACCT. P - PUMPS
Client SERI Signature
Unit  Acid Hydralysis Location  ynie 200
itam No. Nams Capacity AP Matar Mat‘l. P&i Remarks
gpm psi h.p.
*{WT. L8S.)
PP-216 A,5 | Lime Slurry Liquor 20 40 2.3 cs 5 Internittent
Pump Operation
{ateh)
PP=217 A,S | Sugar Stripper Pump 310 50 15 cs S
PP-218 A,5 | Aquecus Furfural Pump| 160 55 10 Duriron 5
PD-212 A,S | Sulphuric Acid Feed 2 275 S Duriron 6 Cear
Pump
PP=220 A,S | Lime Mixing Pump 50 25 2.5 [ Durirow 6 -
PP=-221 Lime STurry Pump 30 3s 2.5 Duriros §
A,3,5
PP=223 A,S |Gypsum Filter Wash
Pump 12 20 1.5 cs 4
PP-224 Sump Pump S0 35 3 [oi] s Intearmittant
Operation
PP-225 3rd Stage Lignin 100 20 5 Duriron 3 25-30% lignin
Underflow Pump slurry
PP=226 Sugar Stripper
Reboiler Pump 80 128 10 Ourirod 5
PP=227 |Hydrolyzate Reneater |30 18 1 Quriron &
Pump
§ “laciuging ariver sna Daseplate
3
™ |[NOQTE: Above cata {excaot for item No. and Namae) snail not be used for design curnose.
m:l For this ourpose the cata on thae reievant soecification/data shoats shail De used.
3 ISSUE  |oaTE SHEET 100F SPE-0861~EL-5€
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BE-UE-2-4 (8/82)

EQUIPMENT LIST
ACCT. T - HEAT EXCHANSERS

Client SERI Signature
Unit  Acid Hydrolysis Location  ynit 200
* Tube Shall
item No. Name Area Mat’l. Mat’l. Type P&i Remarks
ft? D.P.psig | D.P. psig
DT.°F | D.T.°F “(WT. KIPS.)
TT-201 Primary Feedwater 3,200 304L cs BEM 2
Preheater 200/FV | 400
420 400
1T-202 H.P. Flash vapor 800 304L cs BEM 2
Aftercooler 200/FV | 400
420 350
7T-203 Sugar Stripper 1,700 304L 304L CEN 5 Vertical
Reboiler 200 40 Thermosyphon
520 400
1T-208 Agueous Furfural 1,020 3040 Cs BEM 2
' Cooler 200 100
320 150
TT7-206 Hydrolysate Cocler 2,200 | cs cs BEM 5
120 100
275 200
TT-207 Acid Water Heater 500 304L CsS BEM 2
400 1250
s00 A00
TT-209 Slurry Cooler 2200 3040 cs BEM 3
100 400
: 300 300
1T-210 ISugar Stripper 2200 cs cs BEM S
Preheater 100 120
280 278
=211 ISecondary Feedwater 2600 304L cs BEM 2
Preheater 25/FV 400
300 300
TT-212 L.P. Flash Vapor 600 304L cs BEM 2
Aftercooler 100 100
i 300 150
T7-213 Hydrolyzate Reheater (2,500 3048 cs BEM 4
100/FV 125/%V
1300 300
TT-214 Overfiow Cooler 1,500 cs cs BEM 4
100 100 -
150 15Q
TT-215 lurry Vessel Vent 20 cs cs BEM 2
Fondenser 150 100
400 150
*Consider usJ of plate type exchanglr if cheaper,
*Estimated erection weight. (Exciuding insujation and attachments)
NOTE: Above data {except for Item No. and Narne) shall not be used for design purposes.
For this purposze the data on the rai 1t spacification/data sheets shati be used.
: ISSUE DATE -
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EQUIPMENT LIST
ACCT. G - Misc. Equip.

Client  SER!

Signature

Unit

Acid Hydrolysis

Location Unit 200

item Na. Name Mat'l. P&t Duty - Description - Remarks
GS-201 Chip Screen cs 2 70,000 1b/hr, 1" raw wood chips HPw20
‘ Diam. 10°'0" Length 10'C" (approx.)
GG-202 Grinder cs 2 70,000 1b/hr “through 20 mesh wood" grinds
HP = 2,000; See C.E. Bauer quots.
Cs-203 Wood Grinds Conveyor |CS 2 70,000 1b/he wood grinds (thru 20 mesh)
‘ HP = 253 Helght - 80'-0"; ciam. 3'Q"
GA-204 High Pressure Feeder |316L 2 84,000 1b/hr wood grfndsrfihru 20 mesh) from
atmos. press. to 150 psig; 20 HP; See
lngarsoll Rand quots
GA=205 Wood Siurry Agitator |316L 2 HP (approx) 50; comical screen mixer; see
Jayceo/Vrisco quote.
CA-207 Static Mixer 316l 2 200 gpm (1.2% HZSO“ @ 3150°F) Diam: &%
GC-209 A/B {Primary Lignin 316L 3 See Dorr-Qliver quote.
Centrifuge
GC-210 Lignin Washing 316L 3 See Dorr-Qliver quote.
Centrifuge
CS-211 Lignin Sludge Screws {3041 3 19000 Tb/hr mofst lignin sludge; HP-3;
A,8,C GPM 50 Length 100 feet (Allowancs).
GA-212 Lignin Centrifuge 08¢ 3 HP 1; Prop. type Diam 2'-Q"
Feed Tank Agitator
CA-213 Neutralization Tank G 3 HP=2,5; Propellor type; ODiam, = 3'-Q"
Agitator
Gc-214 Lignin Centrifuge 3180 3 See Dorr-Qljiver guotation.
GC-215 Primary Cypsum Nylon |& 330 GPM

Hydroclone

See Bauer & Dorr-Qliver Quotas

NQTE: Above data (exceot for item No. ana Name)l shail not be usad for gesign ourDoses.
For this Duroose the dats on the raievant soecitication/dats neets snall De used.

BE-UE-2-5 (8/82)
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ISSUE

h SHEET 18F SPE~-08671-EL-3E




. Kﬂm

(8/82)

BE-UE-2-5

EQUIPMENT LIST
ACCT. C - Mise. Equip.

Client  SERI

Signature

Unit Acid Hy&rolysis

Location Unit 200

item No. Name Mat’'l. P&l Duty - Description - Remarks
GC-216 Cypsum Washing Nylon | & 30 GPM Total of 7
AtoG Hydroclones See Bauer quote or Dorr quote
CA-217 Gypsum Filter Tank 304L L] HP « 0.25; Dfam = 1'g"
Agitator .
CA~219 Cypsum Hydroclone cs 4 5 HP; Diam = 3'-0"; Prop. type
Feed Tank Agitator
CF-220 Cypsum Rotary Filter |CS 4 10,000 1b/hr feed slurry (30% so]ids) to wash
and produce 70% solids cake 5 ft~ rotary
filters includes vacuum equipment
GA-222 Lignin Sludge Tank 316L 3 10 HP; helical or prop type; diam = 3'-Q"
Agftator
GC~232A/B |3rd Stage Lignin 316L 3
Centrifuge
CA-233 2nd Stage Lignin Feed |304L 3 HP - 3; Diam 2'-0" Prop type
Tank Agitator
GA-234 3rd Stage Lignin Feed |304L 3 HP-3 Diam 3'-0" Prop type

Tank Agitator

NOTE: Above data (exceot for itam No. and Name) shail not be used for design purposes.
For this purposs the data on the relevant specification/data sheets shall De used.

ISSUE DATE 2
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EQUIPMENT LIST
ACCT. G - Misc. Equip.

Client  SERI

Signature

Unit Acid Hydrolysis

Location Unit 200

Mat'l V P&I

Feeder

‘ itern No. Name Buty - Description - Remarks
G5-223 Lime Unlocading cs L] Intermittent Operation 40,000 1b/he
Conveyar pulverised Time 70 ft. high; 10 HP; Redler
type
GA=22% Lime Mix Tank 30480 6 2.5 HP; propellor type
Agitator‘
6sS-225 Lime Solids Feeder cs & 4000 1b/hr rotary feed valve
Cs-226 Lime Mixing Conveyor |CS 8 4000 1b/hr horizontal belt fype conveyor
(weigh feeder)
GC-227 Lime Dust Cyclone cs 6 50 ACPM Air; 3 1b/hr solids
GA-228A/8 |Lime Slurry Day Tank |30&L ] 5 HP; Propellor type
Agitator
QY-229 Qversize Wocd Grind o] 2 Vibrating screen; Diam - 10'Q"
Screen '
CGA-230 Gypsum Wash Tank
Agitator cs 4 1 HP; propeilor type Ofam 2°-6",
langthy §f-0"
GS-231 A Woad Grinds Belt cs 2 3'-0"x10'-0" LG 70,000 15/hr wood @ 50%

moisture

NQTE: Above data (excaot for item No. and Name) shatl nat be used for design puroosas.
For this purpose tha cata on the relevant specificatian/data sneets shail De used.
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EQUIPMENT LIST

BADGER ENGINEERS, INC. ISSuE

ACCT.A - TOWERS
Client  SER! Signature
Unit Fermentation Location  Unit 300
Dia.ft. | o Design
ftem No. Name Trays | Press. | Temp. Mat', | P& Remarks
Ht. fr. sig. | °F
psig *(WT. KIPS.)
AS-301 Scrubber 3t-g" Packed 1.5 110 cs 8
231-0"
Packed hejght 167=-5"
1" Plasti¢ Rasch Rings
Packing volume S0 m
g ® Estimated srection weight, (Excluging insulation and attachments)
xD
— |NOTE: Above data (excent for {tem No. and Namae) shall not be used for design purposes.
3‘1 For this purposs the dats on the reievant specification/dats sheets shail be ussd.
2 DATE
M SHEET bF

SPE-0461-EL-5E




EQUIPMENT LIST

"[ﬂy‘ o i

ACCT.M - VESSELS
Client  SERI Signature
Unit Fermentation Loeation Unit 300
Oa.ft. |, Design
itam No. Name — v Press. | Temp. Marl, P&i Remarks
. ?
psig F *{WT. KIPS.)
MR=301 #1 Fermenter 121 -6 vV 1]1.5 108 cs 7 internal Oraft-
457 Q" tube (see
.l.-.nh’L
MR-302 A,B | #2 Fermenter 127-8" Vv | 1.5 105 G 7 Intarnal Draft-
451 -gn tube (see
- alemadr ol
MS-303 {MY Regeneration Tank | 10'-Q" v |50 105 cs 3 With jacket
200 -0 {see sketch)
- MS~30% Air Receiver 316" v |75 150 cs 7 (see sketch)
gr-Qn )
MS-305 PBM Tank LR V | Atmos {150 cs 7 (see sketch)
8t -Qn + H0
£41
MF-306 Blowdown Pit 50 m3 Atmos Cone 7 In=ground
+ full
d£.0
2
MS-311 Resin Tank 2t -4" V [Atmos {125 304L 9
FAR + H O )
£e11 z
MS~312 Yeast Liquid Tank 113" V |Atmos {125 304L 9
113" + H0
£141 ;
MS-313 Alginate Tank 1'-6" V jAtmos (125 3044 9 With jacket
116" + HQ designed to 35
4111 :5",‘ Rkiids
= (see sketch)
MS-314 CA Tank 3'-6" Y {Atmos {105 Epoxy 1|9
LAR L + H 0 Coated
i ‘Ful? £S
MF-315 1MY Storage Pit 20'x20" v Cone 9 1 nground
x6' deep
‘:"g * Estimated erectian weignt, |Exciuging 1nsulation and attachrmaents)
fov )
N {NOTE: Above aata (exceot for 1tam No. and Name) shail not be used for design purposas.
cfa For this DUIrDOss the datd on the relavent spacification/data heets snail De used.
4 ISSUE DATE
‘“;, BADGER ENGINEERS, INC. E—j SHEET 1gOF SPE-0b461-EL-5E
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EQUIPMENT LIST
ACCT. P - PUMPS

Clisnt  SER! Signature
.| Unit Femniation Location  ynit 300
Capacity aAp Motor , )
. Name . Mat’l. P& Remarks
item No gpm psi h.p.
*(WT. LBS.)
PP-301 #1 Broth Recycle Pump| 520 50 25 C!
A/S
PP-302 #2 Broth Recycle Pump| 440 50 20 C!
A,S . .
PP-303 Broth Transfer Pump 180 35 7.5 (W]
A,S
PP-304 IMY Transfer Pump 180 35 7.5 Cl
A,S
PP-305 A,S | Chemical Feed Pump 70 50 5 (o}
PP~306 A,S | Scrubber Pump 50 35 S Ci
PD-307 A,S | PBM Pump 1 50 0.5 PVC Reciprocating
PC-308 A,5 |Air Compressor 70 SCPM 50 15 Cl 011 Free
Reciprocating
PB-309 A,5 |Recycle Blower 170 SCFM |50 32 c! Nash/root
Blower
PP-311 A,S |Polymer Pump 2 25 0.5 304SS
PP=312 A,S |Yeast Pump 2 25 0.5 304SS .
PD-313 A,§ |Feed Pump 0.05 25 0.1 3045S
PP-314 A,S |IMY Feed Pump 20 35 5 304SS
PP=315 A,S {CA - Pump 10.5 35 0.5 30458
§ ®incluging ariver and baseplate
s
o [NOTE: Abave data (except far item No. and Namae) shall not be used for design purposes.
C\:I Far this purpose the data on tha relevant specification/data sheets shall be used.
w ISSUE DATE z .
2 170F SPE-0461~EL~5E
& BADGER ENGINEERS, INC. (4t cwmen ] SHEET
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BE-UE-2-4

EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS
Client SERI Signature
Unit  Fermentation Location  ynie 300
Tube Sheli
ttem No. Name Ar? Mar’l. Mat’l. Type P& Remarks
ft D.P. psig | D:P. psig
OT.°F | DO.T.°F "(WT. K1PS.)
TY-302 #1 Broth Cooler 2000 Plate Frame Plate & NBR Caskets
30aL 3064 Frame
TY-303 #2 Broth Cooler 1300 Plate Frame Plats & NBR Gaskets
: 30aL 3060 Frame
TP-304 Air Heater 1 cs cs Double
) Pipe
*Estimated sraction weight. (Exciuging insulation and attachmaents)
NOTE: Above aats (sxceot for Itam No. and Namel shail not be used for design Durposes.
For this purposs the data on The relevant soacification/data sneets shail De used.
BADGER ENGINEERS, INC. (mmaem |Y®  |%™® 7 |sueer180r SPE-Q461-EL-5E
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EQUIPMENT LIST

AcecT. 'O
Client  SER! Signature
Unit Fermentation Location  ynit 300
item No. Name Mat’L P& Duty - Description - Remarks
CF-301 Air Prefilter PVA 7 Class Wool Packed; 70 SCFM Design Pressure
50 psig
GF-302 Air Filter PVA 7 Depth Filter; 70 SCFM
' ) Design pressure = 50 psig
GF=-303 A #1 Auto Strainer 3040 7 Rotary Brush Type; 520 CPM; Design Pressure
SsS 60 psig
GF-304 A #2 Auto Strainer 304L 7 Rotary Brush Type; 440 GPM; Design Pressure
S8 60 psig
GA-305 PBM Tank Agitator Cs 7 HP 1; Propelior type
CA-311 Line Mixer 3040 9 Mechanical in-line mixer 0.1 HP 0.1 GPM
SS
GZ~312 Yeast Immobilising 304L 9 Package Unit 0.1 GPM 10 HP
Unit SS JGC Cost Quote: $50,000
CY-313 Chiller Unit 9 16,000 BTU/hr S HP Brine circulation
supply temp. 0°C Package unit
GA-314 Resin Tank Agitator 3040 9 0.1 HP; Propellor type
SS
CGA-315 Yeast Liquid Tank 304L 9 {0.1 HP; Propellor type
Agitator SS
CA-316 Alginate Tank 3040 9 0.1 HP; Propellior type
SS
CA-317 CA Tank Agitator 3044 9 1 HP; Propellor type -
S$
Gy-318 Emergency Chiller Unit 7 0.25 mm BTU/hr; Package unit; 50 HP
GL-319 Lab Equipment - For Fermentation unit see attached sheets.
Lab equiqment same for 5 MM gal |as for 15 MM gal.]

NQTE: Above data (except for Item No. and Namae) shaii not be used for design purposes.
Far this purpose the data on the relevant specification/data sheets shali be used.

BE-UE-2-5 (8/82)
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EQUIPMENT LIST
ACCT. A - TOWERS
Client ~ SERI ‘ Signature
Unit Ethanol Purification Locstion Unit 400
. Daesi
Dia.ft. | g ssian
itam No. Name Trays | Press. | Temp. Mat'l. P& Remarks
©Ht. . ia. L]
psig F *(WT. KIPS,)
AS~-401 Beer Column St-g" 16 1_.'1 00 cs 10 20 fe.
32'-Q" sfeva | FV skirt
AS=401T Lot Sieve Trays for 16 cs -
AS=401
AS-402 Rectification Column | 4'-g" 2 1s 300 |e¢s 11 20 fr.
40t -Q" sieve | FV skirt
AS-402T Lot Sieve Trays for 2% S -
AS-402
g * Estimated erection weignt. (Exciuaing insuiation and attachmants)
o
-~ |NOTE: Above auata (excest for item No. and Namae) snaid nat be used for design Surposes.
N For this ourpose the data on tne reievant woecification/date shsets shall be used.
3%
ISSUE CATE -
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EQUIPMENT LIST
ACCT.M - VESSELS
Client  SER! Signature
{Unit  Ethanol Purification Location  ynie 400
Dia. ft. |, Design
ttem No. Name Press. | Temp Mat’i. P&t Remarks
v 3 .
Lth. ft. ; o
pslg F *(WT, KIPS.)
MS-401 Degasser Drum 3" viis 300 Cs 10
12¢-Q" Fv
MS-402 Beer Column Reflux B H |50 250 cs 10
Drum 8t-on FV
) MS-403 Fusel 011 Decanter AR H |25 150 cs 1 with baffle
s 8¢ _Oit FV-
g MT-404 Molecular Sieve Feed 1270 V | Atm, 250 cs 11 AP!
i Tank 121 -0
MS-40S Rectification Column | 3'-6" H |50 250 cs 1
Reflux Drum 12" -Q" Fv
MT-406 Dilute Beer_ Feed Tank | 15'-0" VvV | 6"WG |200 cs 10 AP! type

- 20 -0 Atm,

i
L
[
-
g  Estimated erection weight. {Excluding insulation and attachments)
)
' o |[NQTE: Above data (except for 1tem No. and Name) shail not be used for design purpcses.
f;. o o For this ourposs the data on the reievant specification/data sheets shail be used.
7 & o
1 2 ISSUE DATE ’ ) .
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EQUIPMENT LIST
ACCT. P - PUMPS
Qlient  SER! Signaturs
Unit Ethanol Purification Lacation Unit 400
ftem No. Name Capacity ap [ Motwor | | Pa Remarks
gpm psi h.p.
(WT, L3S
PP-401 A,S | Beer Column BotZoms 290 50 15 ] 10
Pump
PC-402 Sugar Stripper Vapor | 6400 23 1000 c! 10
Ccmprssspr ACFM
PP=403 A,S | Beer Column Reflux 60 5 Dt 10
Pump 50
PP-404 A,S | Wash Return Pump 8 60 2.5 ot 11
PP=405 A,S | Fusel Qi1 Pump 1 %0 Q.18 ot 11
PP-406 A,S | Molecuiar Sieve Feed | 15 114 10 ol 11
- Pump
PP=4Q07 A,S | Rectification Column | 28 40 2.5 bl 11
Bottoms Pump
PP-408 A,S |Rectification Column | 30 60 5.0 01 11
Reflux Pump
PP-409 A,S |[Dilute Beer Feed Pump | 290 50 15 D1 10
§ *lnciuding driver and baseoiate
3
@ |NOTE: Above dzta (exceot for |tam No. and Name) shail not be used for design Durposes.
o:n For thin Durnces the asta 0n the relevant specification/dats sheasts shall de uied,
w . - ISSUE  |DATE < -
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! EQUIPMENT LIST
ACCT.T -HEAT EXCHANGERS
:”"~ Client  SERI - Signature
Unit  Ethanol Purification Location  unit 400
Tube Sheil
itam No. Name Area | matl | Matl | pype | pg Remarks
f* | D.p.psig | D.P. psig
D.T.°F D.T.°F (WT. KIPS.)
TT-402 Degasser brum 300 cs cs BEM 10
Condenser 100 25/FV
300 aan
TT-403 Beer Column Reboilers cs cs CEN 10 Vertical
4,000 25/FV 100 I Thermosyphon
200 380
TT7-405 Beer Column 1200 cs cs BEM 10
Condenser 100 1S/FV
150 300
TT-406 Beer Column Vent 1,400 cs cs BEM 10
Condenser 100 15/FV
' 150 250
TT-407 Fusel 011 Cooler 60 cs cs BEM 11
- 25 100
- 250 150
' TT-409 Rectification Column {2000 cs cs CEN 1 Vertical
- Reboiler 25/FV 100 Thermosyphon
/1 350 350 .
] TT-410 Recti{fication Column {700 cs cs BEM 11
i Condenser 100 15/FV
150 300
TT=-411 Rectification Column {1400 cs cs BEM 11
Vent Condenser 100 15/FV
150 250
TT-412 Aqueous Furfural 1200 3040 cs BEM 10
iCooler 40 100
400 150
TT=-413 Feed Preheater 4000 304L cs BEM 100
£ 40 100
[ 500 400
L
§ * Estimated esrection waeight. (Excluding insulation and attachments)
<
T [NOTE: Above data (axcept for |tam No. and Name) shall’not be used for design purposes.
D RE For this purposs the data on the relevant specification/data sheets shail be used.
. U -
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EQUIPMENT LIST
ACCT.

| e
~

Client  SER! _ Signature
Unit Ethanol Purification Location Uni® 400
Item Na. Name Mat’l. P&t Duty - Description - Remarks
G2-401 Molecular Sieve 11 Package Unit to produce 5.0 mm gal/yr
dehydrated ethanol from 181 proef alcohol -
sre {aopn information

NQTE: Above data (exceot for tem Na. and Name) shati nat De used for design gurpases.
Far this ournose tne data on the reisvant soecification/dare sneets N De used.
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BADGER ENGINEERS, INC. (fammimem)

. EQUIPMENT LIST
ACCT. A - TOWERS
Client  SERI Signature
Unit Furfural Recovery Location Unit 500
Dia.ft. | o Design
item No. Name Trays | Press. | Temp. Mat’l. P & | Remarks
He. ft. ig. | °F
Py *(WT. KIPS.)
AS-501 Azeo Column 41 Q% 25 15 300 3048 12 20" skirt
45'-Q" sieve :
AS-501T tot Sieve Trays for 25 3040 12
AS~501
AS=502 Dehydration Column AR 11 15 400 cs 12 10’ skirt
18'-0" sieve
AS-502T Lot Sieve Trays for 11 cs 12
AS-502
g * Estimated eraction weight. (Excluding insuiation and attachments)
)
=~ |NQTE: Above data {except for Item No. and Name) shail net be used for design purposes.
o For this purpose the data on the reievant specification/dats sheets shail be ussd.
w
ISSUE DATE ~EL =

E SHEET Z0f SPE-0461~EL-5E
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EQUIPMENT LIST
ACCT. M - VESSELS
Client  SERI Signaturs
Unit  Furfural Recovery Location  ynit 500
Dia.ft. |, Design
1tem No. Name v Press. | Temp. Mat'l. P&t Remarks
Lth, ft. ; °F
psig *(WT. KIPS.)
MS-501 Furfural Decantar Q" H 100 250 3080 {12 With internal
12'-9” baffle
MS$-502 Solvent Decanter 6'-Q" H 100 300 306L 112 With internal
167 -Qn baffle

RIS

*E3timatea srection weignt. {Exciuding insuianon and attachments)

NQTE: Abcve data (axcent for itam No. and Name) shail 0ot be used for design curposes.
For this purposs the Gata on the reievant inscification/dats sheets snail De used.
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EQUIPMENT LIST

ACCT.P - PUMPS
Client  SER! Signaturs
Unit Furfural Recovery Location  ynit 500
. . "
item No. Name Capacity Ap_ Motor Mat‘l, P& Remarks
gpm psi h.p.
*(WT. LBS.)
PP-501 A,S | Azeo Column Bottoms 140 35 7.5 Cl 12
Pump
PP-502 A,S | Azeo Column Reflux 25 60 5 Ct 12
Pump
. PP=-503 A,S | Dehydration Column 10 38 2.5 ¢l 12
Feed Pump
PP-504 A,S | Dehydration Column 6 35 11 C! 12
Bottoms Pump '
PP=505 A,S | Solvent Pump 140 35 7.5 c! 12
PP=506 A,S | Furfural Waste Water _
Pump 140 35 7.5 Cl 12
§ *including driver and basepiate
S
@ NOTE: Above data (except for |temn No. and Name) shall not be used for design purposes.
o For this purpose the data on the relevant specification/data sheets shail be used.
w ISSUE DATE s ‘ »
po’ : . -
% | BADGER ENGINEERS, INC. SHEET 270F SPE-0461-EL-5E
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EQUIPMENT LIST

8E-UE-2-4 (8/82)

BADGER ENGINEERS, INC. [(tremiee}

ACCT. T - HEAT EXCHANGERS
Client  SER! Signature
Unit  Furfural Recovery Location  ynit S00
Tube Sheil
Area ' .
item No. Name Mat'l. Mat'h | Type P&l Remarks
ft? D.P.psig | D.P. psig
D.T.°F | D.T.°F “(WT. K1PS.)
TY-501 Azeo Column Preheatar | 5,000 3041 S8 Plate 12 Plats type
100 .
100
TY-502 Azeotrope Afterccoler | 120 30aL SS Plate 12 Plate type
SO
280
TT-503 Azeo Column Condenser | 800 30aL SStCS BEM 12
S0 | 100
200 150
T7-504 Azeo Column Reboiler {2200 304L SS | CS BEM 12
—S0_ | 150
380 asn
TT-508 Dehydration Column 400 o] o BEM 12
Condenser S0 lgg
i 389 150
TY-506 Dehydration Column 100 csS Plate 12 Plats type
Preheater S0 -
150
TY-507 Furfural Product 28 cS Plate 12 Plate type
Cooler 30
3¢n :
TT-308 Dehydration Column 400 CS CS 2EM 12
Reboiler 250 250
500 500
* Estirnatad esrection weignt. (Excluding insuiation ang attachmaents)
NQTE: Above data {excag? far Itam Na. and Name) shali nat te used for design Durposes.
For this purpose the data on the relevent soecification/dats sneets snali be used.
ISSUE  |OaTE SHEST 280F SPE-0461-EL~5E




EQUIPMENT LIST

ACCT.M - VESSELS
Client  SER! Signaturs
Unit  offsite Storage Tankage Location ynye 600
, Dia.f. |, Design
item No. Name : Press. | Temp Mat’l, P&t Remarks
v .
Lth. ft. ; °
psig F *(WT. KIPS.)
MT-606 Azeo Stripper Surge | 15'-Q" V | e"™8G {200 cs 13 AP! Type
Tank 16-0" Atm
MT-604 Fermentation Feed 21'-3" V | G | 250 cs 13 APt Type
Tank 161-Q% Atm Insulated
MT-601 A,B | Ethanol Product Tank | 30'-Q" V | 6"WG | 200 cs 13 APl Type
PLAR Atm Floating Roof
MT-608 Slops Tank 21'-3" V | 6"™WG 220 cs 13 AP Type
16'-Q" Atm Insulated &
55005300 4—ees
MT-607 Fire Water Tank 30'-0" V | 6"WC 220 cs 13 AP!
24'-Q" Atm Insulated &
50252300
. MT-802 A,B | Furfural Product 30'-Q" V | 6"%WG 250 S 13 AP1 Type N
Tank PLARVY Atm Floating Roof
MT-603 Sulphuric Acid 157=-0" V | 6"G {200 cs 13 AP! Type
| Storage 16'=-0" Atm
MT-605 Fusel 01 Storage 15'-Q" VvV | 6"WG 250 cs 13 APl Type
- 18'~0" Atm Floating Roof
MT-609 Diesel Fuel Tank 670" V | 6"WG . |150 cs 13 AP!
16'-0" Atm
MT-610 Casoline Storage Tank | 15'-Q" V |6"WC [150 cs 13 APt Type
. 16'-Q" Atm Floating Roof

(8/82)

* Estimated erection waight. (Excluding insulation and attachments)

NOTE: Above data (exceot for Item Na. and Name) shall not be used for design purposes.
For this purpose the data on the relevant soecification/data sheets shail be used.
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EQUIPMENT LIST
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BE-UE-2-3 (8/82)

BADGER ENGINEERS, INC. (o)

ACCT. P - PUMPS
Client SER{ Signature
Unit Offsits Stocrage Tankage Location Unit 600
ftem No. Name Capacity ap | Motor | | P Remarks
gpm psi h.p.
*(WT. LSS.)
PP-506 A/S | Azeo Stripper Feed 160 60 18 b1l 13
Pump
PP-604 A/S | Fermentation Faed 310 70 20 DI 13
Pump
PP-601 €thanol Product Pump | 108 30 S (» 13
A,8,8
PP-608 A,S | Slops Transfer Pump 20 50 2 cl 13
PP-607 A,S | Fire Water Pump 120 100 15 cs 13
PP-602 Furfural Export Pump | 100 30 5 ¢S 13
A,B’S ’
PP-603 A,5 | Sulphuric Actd 20 40 2.5 Cl 13
Transfer
PP-60S A,S |Fusel Qi1 Export Pump | 20 30 2.0 o] 13
PP«509 A,S |Diesei Fuel Pump 25 50 1.5 cs 13
PP=-510 A,S |Gasoline 3lending 6 30 1.0 cs 13
Pump ‘
®lnciuding ariver ang baseplate
NOTE: Above data {excaprt for | 2am No. ;nﬂ Name) shall not be used for design ourposas.
For this ournoss the dats on the relevant soecitication/cate sneets shaill De used.
ISSUE  |oaTE SHEET 300F SPE-0467-EL~5E
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BE-UE-2-4 (8/82)

EQUIPMENT LIST

ACCT. T - HEAT EXCHANGERS

Client SER! Signature _
Unit  Offsite Storage Tankage Location  ynit 600
Tube Shell
Area . .
ftem No. Name i Mat’l. Mat’l. Type P&I Remarks
ft* D.P. psig | D.P. psig
o
D.T.°F | D.T.°F “(WT. KIPS.)
TY-604 Fermentation Feed 2,000 cs cs 13 Plate type
Cooler 100 100
250 180
* Estimated erection weight. {Excluding insulation and attachments)
NOTE: Above dats (except for item No. and Name) shail not be used for design purposes.
For this purpose the cdata on the rei itication/dats sh shall be used.
ISSUE DATE
BADGER ENGINEERS, INC. sHeeT31 oF SPE-0461-EL-5E




EQUIPMENT LIST

ACCT.
Clisnt  SER! Signature
Unit Offsite Storage Tankage Location Unit 600
{tam No. Name Mat’l. P&! Duty - Description - Remarks
GCF-604 Alr Vent Filter cs 13 Oepth Filtar, Glass Wool Cartridge Element,
70 SCFM P max -2'"WG
GF-603 Dessicant Air Filter |CS 13 Silica gel dessicant max P 2'"WG on vent

air forms - 803 diameter 0.5" x length 2'

NQTE: Abave data (excaot for Htam No. and Name) shail ngt be used far design ourpcses.
For this Quroose the data on the ralevant saecification/data sheets snail be usad.
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EQUIPMENT LIST
ACCT. B - Buildings

(8/82)

Client SERI Signature
Unit Offsite Storage Tankage Location Unit 600
itam No. Name Mat’l. P&l Duty - Description - Remarks
B8-1 Administration Conec +
Building Brick
B-2 Maintenance Building | Corr
siding
lon stesl
B-3 Warehouse Building Corr 40 ft W x 100 ft Lg x 30 ft H for drum and
siding bag storage with winter space heating from
on steal st : : :
lunch room.
B-4 Control & Electrical |Conec
Building Block
B-5 Acid Hydrolysis Corr
Process Building siding
on steed
B-6 Fermentation Process |Corr
Building siding
on stee
8-7 Fire Pump House Corr
' siding
on steel
8-8 Truck Weigh Scale Wood Heated by steam.
House
B-9 Boiler House Corr Includes boilers, BFW treating, deaerators.
siding
on stee
B-10 Gate House #1 Wood
B-11 GCate House #2 Wood
B-12 Well Water Pump House [Corr
siding
on stee

NQTE: Above dsta (except for item No. and Name) shail not be used for design purposes.
For this purpose the dats on the rslevant specification/data sheets shail be used.

BE-UE-2-5

BADGER ENGINEERS, INC. (% come)

ISSUE ~ |DATE K

SHEET- 33F

. SPE-QM61-EL-SE




- EQUIPMENT LIST

ACCT.M - VESSELS
Client  SER! Signature
Unit  Environmental Location  ynie 700
Dia.ft. |, Design
Item Ne. Name v p Temp. Mat'. | P& Remarks
Lth, fe. ; °
psig F *{WT. KIPS.)
MS-701 Hotwell Decanter §7-6" 11118 200 304 {14 with internal
2000 baffle.
MT-702 Mixed Solvent Tank 213" vV | §™WG | 200 cs 14 APt floating
16'-0" At roof,
MT-703 Equalization Tank - 18
MT=-704 Anasercbic Reactor - 15
MS-708 Reactor Surge Drum - 15
MS=706 | Gffgas K.0. Pot - 18
MT-707 Bfotreater 4Q'-Q" Y |Open {150 cs 16 AP! Tank Open
251 =" top Epoxy Top
11 —-:
MS-708 Filter Feed Tank 107 -Q% V | Atm 150 (o 16
20t -Q" Epoxy
1inad
MF-709 Filtrate Sump 3'x3? vV | Atm Amb Cong |16 Below ground
x4' dp
MS-710 LP Vent K.0. Drum 27" v {15 150 cs n7 With wire
6'-0" mesh mist
aAlininarane
§ *Esumateq srection weignt, (Exciuding msulanén ang attachments)
=
N INQTE: Abave data (excant for ftem No. and Name) shall Not Se used for design purposes.
0:4 Far this purposse tha data on the relevant scacification/cata sneets snall Se used,
g ISSUE DATE
g BADGER ENGINEERS, INC. {4 tmoer | SHEET 3140F SPE-0461-EL-5E
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EQUIPMENT LIST

ACCT. P - PUMPS

Client  SERI Signature
Unit Environmental Loestion . Unit 700
Capacity ap Motor ,
. Name ] Mat’l. P&lI Remarks
item No gpm psi h.p.
’ *(WT. L8S.)
PP=701 A,5 | First Effect Pump 210 20 5 CD4 14
MCU
PP-702 A,S | Second Effect Pump 120 30 5 CD4 14
' MCU
PP-703 A,S5 | Third Effect Pump 30 S5 2 CD4 14
MCU
PE-704 Evaporator Vacuum 50 1b/hr | Suctfon - 304L {14 With
System Air Press condinser
2.8 psia 20€
PP=705 A,S | Evaporator Wastewater | 250 40 10 304L |14
Pump
PP-706 A,S | Solvent Pump 1 35 0.25 Di 14
PP-707 A,S |Mixed Solvent Pump 60 40 5 D1 14
PP-708 A,S |Reactor Feed Pump - - - - 15
PP-709 Reactor Recycle Pump - - - - 15
P8-710 0f fgas Blower - - - - 15
PE-711 Equalization Tank - - - - 15
Eductor
PB-712 A/S |Aeration Blowers 168 SCPM 20 ¢t e
PP-713 A/S- {Sludge Pumps 130 20 5 Dt 16
PD-714 A,S |[Filter Feed Pumps 20 15 1 D1 e
PP-715 Filtrate Sump Pump 10 30 u D! 16
§ *inciuding driver and basepiate
3
™ |NOTE: Above data (excsot for item No. and Namae) shall not be used for design purnosss.
t\:l For this purpose the data on the rei t fication/dats sh shail Be usad.
3 ISSUE  oatE - 350F SPE-0461-EL-5E
& BADGER ENGINEERS, INC. (sommemeomen) SHEET , ;




EQUIPMENT LIST

BE-UE-2-3 (8/82)

ACCT. P - PUMPS .
Qlient  SER Signature
Unit  Environmental Location  ynit 700
Capaci M
item No. Name a4 Ae Mator Mat'l. P&t Remarks
gpm psi h.p.
' S(WT. L8S.)
PP=716 Final Effluent Pumps | 140 50 7.5 hl| 16
PB=717 A,5 | L.P. Vent Blower 480 ACFM | 5 7.5 C! 17
*neiuding gdriver and Dasepiate
MOTE: Above aata {except far itam Na. and Namae) shall not be used for design purtoses,
Faor this nurpose the dsta on the reievant soecification/date sheets nail De usea.
) 1SsSuU
BADGER ENGINEERS, INC. (=) | 5% |48 sneeT 360F SPE-0861-EL-5E
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EQUIPMENT LIST
ACCT. T - HEAT EXCHANGERS

Client SER! Signature
; Unit  Environmental Location  ynit 700
' " Tube Sheli
Area . ’
item No. Name : Mat’l. Mat’t, Type P& Remarks
ft D.P.psig | D.P. psig )
;e i D.T.°F | D.T.°F “(WT. KIPS.)
1T-701 First Effect Heater 5,200 cs cs BEM 14
SQ/FV 100
350 s _
TT-702 Second Effect Heater (5,200 cs cs BEM 14
' : 50/Fv 28/FV
100 200
i T7-703 Third Effect Heater 5,200 305L 304L BEM 14
L SO/FV 25/FV
250 250
s 17-704 Evaporator Condenser |5,600 3041 3040 BEM 14
100 100/FV
e 150 250
TT-705 Stillage Cooler 2,000 304L 304L BEM 14
100 50
150 250
TP~706 Solvent Cooler 8 cs cs BEM 14
— 100 50
150 200

*Estimated erection weight. {Excluding insulation and attachmaents)

(8/82)

NOTE: Above data (excsot for |tam No. and Name) shall not be used for design purposes.
For this purpose the data on the reisvant specification/dats sheets shall be used.

BADGER ENGINEERS, INC. (m—imm) |**%  |®*™ 7 lsheerazor SPE-0M61-EL-5E
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EQUIPMENT LIST
ACCT. "G" - Speciail

Client  SER! Signature
Unit Envi ronmental Lacation Unit 700
item No. Name Mav’l, P&l Duty - Description - Remarks
GE-701 First Effect cs 1% S'-6™ dta x 3'~-6" high plus cone bottom
Evaporator 8 :sig/FV 300°F
CE-702 Second Effect 116G 14 8'-0" dfa x 12'-0" high plus cone botZom
Evaporator 25 psig/FV, 250°F
GE-703 Third Effect 304L 14 10" =0" dia x 9'-Q" high plus cone bottom
Evaporator 25 paig/Fv, ZSO‘F
GF=~708 Rotary Filter . ics 14 400 1b/he, 2 sg. ft.
CU-708 Reactor Feed Heatar - 15
GQ-708 -|0ffgas Burner - 18
QV=~707 Bfotreater Aerators Poly- 16 40 Kenic S type static aerator tubes
ethylenp 6" diam, x 12' 1g
GV-708 Secondary Clarifier cs 18 50'~0" dfam. center feed clarifier x 7'<Q"
sidewall with sludge rake and skimmer above
rade, 0,5 HP motor
Qv-709 Polymer Feed System SS or |16 Automatad system for batch make-up, transfer
plastic to storage, & injection into process.
GV-710 Belt Filter Press cs 16 Horizontal beit filter press 1 meter.
CA-711 Polymer Mixer 9] 16 In-line static mixer 1.5" 4
CA-712 Filter Feed Tank cs 16 Side Mtd impeller Type Agitator located on
' MS-708; HP-2.0
Flame Arrestor
MT-704 A,3 Packing
License
&
=
S

NQTE: Abgve gdats (exceot for ltem No. and Name) shail nat be used for desigh ourposes.
For this ourcose e data an e ralevant specification/dats sheets snail De used,

BE-UE-2-5

BADGER ENGINEERS, INC. (2o comeem}
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OATE sHeeT 3&¢ SPE-0461-EL-5E
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EQUIPMENT LIST

ACCT.M - VESSELS
Client  SERI Signature
Unit  Utilitfes Location  ynit 800
Dia.ft. |, Design
{tem No. Name v Press. | Temp. Matr’l, P&t Remarks
Lth. ft. ; °
psig F *(WT, KIPS.)
MT-801 Process Water Tank 30°-0" V | Atm 200 cs 19 AP!
24 13 -0"
MS-802 Blowdown Flash Drum 2'-Q" vV | SO/FV | 350 cs 20
. 6 1 .Q"
MS-803 Hydrazine Drum 50 gals v {10 200 316L 20
sS
MS-804 Condensate Surge Drum| 7'-0%" H |15 250 cs 20
20 -0
MF-805 Backwash Transfer 137-Qv vV | Atm Amb cs 19
Tank 30
MS-806 Plant Air Receiver 31.Q" Vv {150 150 cs 23
9 1] ,0"
MS~-807 Instrument Air 31-Qv vV 1150 150 cs 23
Receiver 9t Q¢
§ * Estimated orection weight. (Excluding insulation and attachments)
<
o INOTE: Above data (except for item No. and Namae) shali not be used for design purposes.
o:a For this purpose tha data on the relevant specification/dats sheets shail be used.
5 ISSUE DATE )
& BADGER ENGINEERS, INC. (fte—i=e) SHEET 390F SPE-0461~EL=5E




EQUIPMENT LIST
ACCT. P - PUMPS
Client  SER! . Signature
Unit Utilities Location Unit 300
tem No. Name Capacity ap Mowor| et | Pa Remarks
gpm psi h.p.
“{WT. L8S.)
PP-802 A,S | Process Water 480 31 15 D1 19
Transfer Pumps
PP-803 A,S | Procsss Water 1000 60 50 ot 19
Circulating Pump
PP=-804 A ‘ Backwash Feed Pumps 2500 21 35 h]] 19
FP-805 A Backwash Transfer 20 21 1 ol 19
Pumns
PP-306 A,S | Blowdown Pump 10 28 1 Dt 20
PP-807 Hydrazine Transfer 1 20 0.28 31658 |20
Pump
PP-808 A,S |H.P. BFW Pump 340 1700 500 Chrome {20 Myltistage
Steel
PP-309 A,S |Deaerator Feed Pump 250 20 S0 o1 20
PP-810 A,S |Turbine Condensate 130 4Q 10 D1 21
Pump
PC-811 A{r Compresscr 200 sCc™M  |128 100 cs 23 Qi1 free
recip with
_ogalmars and
ancillaries
PP-812 Cooling Watsr Cirec. 6000 &0 250 cl 22 Motor drives
A,B,S Pumps qty. = 8
PP=313 Well Water Pumgs 1000 pi-] RO o1 19
A,3,S
§ *inciuding driver and baseoiate
3
™ |NOTE: Above data (sxceot for (tam No. snd Name) shail not De used for design purposes.
o:; For this Durocose the Cats on the r t speciti /asTe sh nsit De used,
'g ISSUE DATE 400F SPE-Q461-EL-5SE
7 | BADGER ENGINEERS, INC. (f=—e==} SHEET 5
@
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EQUIPMENT LIST
ACCT. G
Client SERI ) Signature
Unit ueilities Location Unit 800 -
item No. A Name . Mat'l. P&i Duty - Description - Remarks
[and R
‘ GF-801 Sand Filter cs 19 15%-6" dia. x 6'=0"; 12" sand, 12" anthracite
CU-803 A,B |Demineralizers 20 2 bed, skid mounted, 100 CPM capacity at
- 50 psig, 100 F, with intermediate degasifier,
regeneration equipment, required tanks, oumos |
. and auxiliaries and chemical storage for
I 14 days operation. Permutit or. equal.
CU-804 A,S |Condensate Polisher 55 20 Duplex bed; 300 CPM capacity
Gu-805 Condensate Collection 20 500 gal. tank with two 350 GPM, 70 ft.
— System head pumps, CS, rubber lined.
GV-806 Deaerator CS shell 20 (30 psig/FVv, 300 F, 350 CPM capacity, 3,500
SS internals gals. storage. To reduce dissolved oxygen to
‘ 0.008 ec/1
\ Gu-807 Hydrazine Addition 3160 20 30 gal. tank and two metering pumps, 0.02 to
Unit SS 1. GPH.
Gu-808 Ammonia Addition Unit {Chrome |20 30 gal. tank and two metering pumps, 0.02 to
Steel 1 GPH,
Cu-809 Phosphate Addition 316L 20 30 gal. tank with agitator and two metering °
Unit sS pumps, 0.02 to 1 GPH,
— GY-810 instrument Air Dryer |CS |23 150 SCFM, dual tower, dessicant type,
: electric heater regeneratiun
—— . —
p 2
-
&
x
@
O [NOTE Above daca (except for |tem Na. and Name) shati not be used fOr design DuUrpases.
- o Far this purpose the data on the reievant specification/data sheets shatl be used.
W
2 ey o rrcs fRIrY ISSUE DATE
o | BADGER ENGINEEFRS, INC. (fem=re] sneeT &) oF
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EQUIPMENT LIST | 2

AccT. G ;
Client  SER! Signature
~
Unit Utilities Location Unit 800
S
item No. Name Mat'l. P& Duty - Deseription - Remarks E%
GZ-811 Turbo Generator . - 21 8.9 mw _
Rated steam in: 1100 peia; 825°F
{acknalll 108 823 1h/he
(design}{ 120,00Q 1b/he *E
* steam out:|.150 psilg,
5 200 lh/ae =
50 psid,
75,800!1b/hr o
Tatal electrical gener 1
Supply 480V, 60 Hz, 3 pH .
120/208V, 60 Hzl, 3 pH (B wire) ;

7
With turbine condenser: 6,00q ft~, 36 ym BTU/hr
Cs/Cs

and vacuum ejsctor sar!and ~ontrals,

CT-812 Cooling Tower - !ntemaLs 22 12,000 GPM, inlet temp. 118 F, outlet 88 F, ;
yeodar heat load 180 =m STU air: Mew Fogland tsamne. 5‘%
Std dry bulb 38F, wet bulb 74 F. 3

w
whi

P

NCTE: Above data (excapt for |tam No. and Name) shaii not e usad far design purposes.
For this purpose the data on the relevant specification/data shaets shail De ueead.

ISSUE CATE . .
-

BADGER ENGINEERS, INC. (taemeee} SHEET 4QF SPE-Qu61-EL-SE
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EQUIPMENT LIST

AccT. H
Client  SERI Signature
Unit Utilities Location.  Unit 800
Item No. Name Mat’l. P&l Duty - Description - Remarks
HB-801 A,B | Steam Boilers 18
Steam rate: (actual) 71,500 1b/hr
(design) 80,000 Yh/hr
Pressure: 1100 psip
Temp. ’ 874°F
Feedwater temn.: 212°F
Total absorbed heat lohd: 110 mm BTU/hr
Efficiency: 85,0 pergent
Total fuel available:
Process liquids: 12,600 1b/hr, LHV = 8096 BTU/1b
Process vent gas: 2200 SCF/he, LHV = Sib BTU/SCE
Lignin/tar solids: 10,000 1b/hr
Auxiliary startup fuel} Diesel oil
Each boiler to he ableito tagj_ﬁull_;gLJxLJﬂgy
Use Flakt system for 1jgnin and tar common system for bath boiler covers.
Drying
Burning
Particulate emission control
HC-803 Common stack, concrete] 150 ftl high, 6{-0" ¢
self supporting (allowhnce = th be conflrmed)

NOTE: Above data (except for 1tem No. and Nama) shall not be used for design purposes.
For this purposs the data on the relevant specification/data sheets shalt be used.

BE-UE-2-5 (8/82)
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