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Deputy Assistant Secretary 
for Management, Fundamental 

Research, and 
Cooperative Development

Office of
Business Operations and 

External Affairs

Office of
Planning and Environment

Office of
Technical Coordination

Office of
Resource Management

NP/OSR

BARTLESVILLE 
PROJECT OFFICE

LARAMIE 
PROJECT OFFICE

GRAND FORKS 
PROJECT OFFICE

PITTSBURGH ENERGY 
TECHNOLOGY CENTER

Office of Planning and 
Financial Management

MORGANTOWN ENERGY 
TECHNOLOGY CENTER

Office of 
Coal Combustion 

and Control Systems Office of Oil, Gas, 
and Shale Technology

Office of Naval Petroleum 
and Oil Shale Reserves

Office of
Clean Coal Technology

Office of 
Coal Preparation 
and Liquefaction

, Office of 
Coal Conversion Systems

Office of
Strategic Petroleum 

Reserve

Office of
Special Technologies

PRINCIPAL DEPUTY 
ASSISTANT SECRETARY

ASSISTANT SECRETARY

Deputy Assistant Secretary 
for Petroleum Reserves

Deputy Assistant Secretary 
for Coal Technology

Deputy Assistant Secretary 
for Oil, Gas, Shale, 

and Special Technologies
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OFFICE OF
MINORITY ECONOMIC IMPACT 

Raymond Masala, Director

OFFICE OF
SMALL AND DISADVANTAGED 

BUSINESS UTILIZATION 
Leonel Miranda (Acting)

OFFICE OF
HEARINGS AND APPEALS 

George B. Breznay

BOARD OF
CONTRACT APPEALS 
E. Barclay Van Doran

OFFICE OF 
POLICY, PLANNING 

AND ANALYSIS 
Scott L Campbell 

Director

FEDERAL ENERGY 
REGULATORY COMMISSION 

Chairman 
Martha O. Haas#

ASSISTANT SECRETARY, 
CONGRESSIONAL 

INTERGOVERNMENTAL 
* PUBLIC AFFAIRS 
Theodore J. GarfishJ. Michael Farrell

GENERAL
COUNSEL

John C. Layton

INSPECTOR
GENERAL

ASSISTANT SECRETARY, 
NUCLEAR ENERGY

James W. Vaughan, Jr. 
(Acting)

ASSISTANT SECRETARY, 
INTERNATIONAL AFFAIRS 
A ENERGY EMERGENCIES

David B. Waller

ASSISTANT SECRETARY, 
ENVIRONMENT, 

SAFETY A HEALTH

Mary L Walker

ASSISTANT SECRETARY, 
MANAGEMENTAND 

ADMINISTRATION

Lawrence F. Davenport

ASSISTANT SECRETARY, 
CONSERVATION A 

RENEWABLE ENERGY

Donna R. Fitzpatrick

ASSISTANT SECRETARY, 
FOSSIL ENERGY

Jamee A. Wampler

OFFICE OF 
ENERGY RESEARCH

James. F. Decker 
(Acting)

ASSISTANT SECRETARY, 
DEFENSE PROGRAMS

(Acting)

ECONOMIC REGULATORY 
ADMINISTRATION

Marshall A. Staunton

ENERGY INFORMATION 
ADMINISTRATION

Helmut A. Merkleln

OFFICE OF
CIVILIAN RADIOACTIVE 
WASTE MANAGEMENT

Ben C. Ruache

■ Bonneville Power 
Administration

■Western Area Power 
Administration

SECRETARY 
John S. Herrington 

DEPUTY SECRETARY 
. William F. Martin 

UNDER SECRETARY 
Joseph F. Salgado

Albuquerque
Chicago
Idaho
Nevada

OPERATIONS OFFICES

Oak Ridge 
Richland 
San Francisco 
Savannah River
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X. 5$»^&»l&£lirS»#l<bflitfXtt. #Xfb*|-et&6A% Z0#X0#iK
tt. ?k®2»9fJ: V«if6S#v5.

® <m$0£8tiES:ilUT.
@ OIKEHi/OeMSStiiUWSrieUT.

d®3E#^b^xtt. xf-Atm, xt*ss®s-6-«iT*5A'. ss-jttt, mm
Kj3vTttas4>K:$35»SlliA<t#6iv.5J:), X. 4HK«ffi9SC fc'V'Tfct. A'
iMbu »*f sss&eft-o^dKSSstta. #. r®»m®SK (»sst®*e
s) i*. &*xfbm*k:;e6T,T8Tf &*

ss-es*3.
awxcBffb. ^x<bjp<t umiR-taietsmt. ^mac2Si@-eatf 

fc-tM^nvTjflSSh. S«#X<b#i^g£fra.

<D -!kt^5D>i;illbfce?~iS

r®4;-i £)«$(&?•&SSiF'xgf £ k k: <k U. *-3j<y©nx&/l>»<f 5<t) 
K#SS#vTi>5.

m. znxxitmKii-r&m&KMmkurt*, ®2-2«K5tufc<kdK. 
g#K*fG?#&t,0T&6A\ C0%K&#®ak. $2-4a©zrk <te*J. * 

JKV'^JS A^ nTffi-e* &Zk Ai#6.

•o
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as2-4m m&oM®

m i 15 m

* ft ( % ) 1 4 0 *

# % # ( % ) 3 6 5 * *

( % ) 6 3 5 * $

a # # ( % ) 0.6 4.6 * *

( - ) 1 8

( r ) 1,080 1,370

(Btu/Lb) 5,620 12,650 *

m •;m
• * ; K 7 Y ^ - A

mm;ioT%#
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3. =L9%K&?>E6ii}x<tmm-f=7> host*

^i-HWKfflrfxtb-rx Hc^v'Tkt. #$S:8EKiBXfc»>. iittt, h
*88. &aiz:tvS:j6k:ii»6h.fc5S^x<bfl|l6y7y htotfH, ttgfc-DV'T&^a.

(1) xjiie#6i©;<fx(bTXh

ANRtttt. U. XxitMt UTSSt, Xf-AfcfljV'fcffirt
D U -2fX®£Bk:*mS:fin fc.
IGT-eii. a*, zt-f Dy Hk:J:5XfX<fcT'X hKBS8*BS:Eofc

ti&OiXfXtbMkUTSSt, X?-A&mw6WA'#A'ct(#8«a#kX?-A 
ffiffl) . £©fc». IGTTtt. *fb<ANRttlRlWi;bT. a.jiE«jS&Sft, X 
^-AtcXfXftSU: UTXfX^fcf 5yx

/<-f ny hy^y hk*USIiSU. z®t-jftcX-jv'r, fi*n 
U - X S; 4B-T & «*yy > h & ttM b <k 1 £ f 5 * ©V ft o fc.

Sg2-5«KSr#tC. Xji-HTyyib^ibVBIB 
SrH-^U, £®IBI. 5o®B8®fXhSt4tifflt, ZtUC J:-dT, StOOiWl*

ifflfXMSSiittSfflMnofc.

(?) SSI, x^-AlcXfx^bjfJk-rsfi* a V -tfxSfejSeSISE
(a) Xfxfb%*©«m
(->>) Xfx<b«SSC*®«a
(-> wsAw$»iti®aa
(*) 5R5K: j:SR#%a®ma
(A) SSR«x ? w * - ©ttSgfffl
(h) ^figxfx©a««f6®Ea
(?) *©a. htfak:s-$»T-j>®a®

CfflfxHBiai'. a? ny hy7>h&6Bffl*1EU. x*«*£©««*«.
5 8 SVCtilbfc.

#?Xhifc#-e0?Xh*8*®i$*bS:g 2-631 KijtU. *4fXh*ttf®7y
yxf-*0—a&a2-5@tBtf.

r®?x MCteV'T. *-jKvfe(batta2-6»C^-r±^ 1C, 9 3~9 9 %© 

ttHfc&fffcaafc&fc. x. ^fiS^xcHsRSl*, Xfx(b«kiSSU;«*»«©» 
V'SSUO, ; 3 4%) ©W#6eEofc&. 7 5-17 1 Btu/SCF (670-1,520 Kcal/ 
Nnf)l@®«S:t§fc.
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tiUUoi ijgtB
A 6 9121 2081 ft 9? omB>02 9eS0fr
6 6 698 8181 n 9? goatee# fr'SOfr
e 6 8691 Z,fr8I ee’eo*
9 6 SKI mi fi« em$F5=mstim 82'S0f
8 6 K2I mi (\<$ y2*soy

8 6 0921 1881 n% vm
(%)

*3>3K}P-tt:
(M/qi)

#mma
(j.)

BB3IK

gW Hvrx "0N4 vx

»S©f SH « nn' &9-zm

tt«ioi : jgte

-

<Ojf^ r*
wms&iB)

HX^QzfcHg
{mwo/g&wmmm)

H X -6 8#^
mmu^o>±M)

mmwBO

(W#^B'X^-c)
-fX

M9I8 K9I8 K9I8 K9I8 M9I8 K9I8 M9I8 (H) Bti #
(B) % 0L 9 9 e Z I

eB48Mx^@as/r^-yn -sn>^ #s-ZB



*0(6. TXhKJ:oTiEaUfcS«S:ZkKffi1'

(*) ws*; *b i / 2 & aes.
(□) *y ; »i (miffl#it»»x*- hffijfcfc.

5S6t#6S©«cl8Kj;y, «<$#6fvfcT-A. z© 

(ftikffllffl (««©«!) tt. tfx(brtta*£fik:«-o$5»tf»$*vfc.

% 7 v -ft 5 a tfSSE £ tv fc.
(-) 5ESK<t5tta(a* ; 56lkitk:5K5Si:^x(bjp^SAU. #x<b-e£ 

f 3 *#(b-&% & & % © ?. TXh©«*. 5EB0$ftlk:<k5Sa
•*)*<. S4HcCaS0.k u-ms-es5Cktfifil-3fc.

(*) Sfilfia^-f-'H'-ttlg; t? 5 y ?«7-f.«/s - & l &-»>• -f^nvffiak:
»#. TXh0£J6IBI(6 Blffl)K*ifctirXhUfct)07?. #K%»A, i/

. d0|ffl, ##»&©#*©#&%#< 
A. z:0 7-f;vji-ilm0jfxHS$:)eStfBKrffl 

$U. *8*«:®2-6@CjjV*\
(/\) ^fx*0)6^*jea; a-fStfxipK-atf#-;v, *4Mt. u-:*fx75vh 

0Sa-e*^td»*s^rv'S»A^jofe.

zA#0T%H@aK*-c. u-^xya-fexicr. iSv'tfx<b$&
$©% k a V - yfXieK>Ite%USV'^®t$tiS:BMTV.5S;6t
Wofc.

(2) &a*x0#B#&

xjig#68©^x(bTXhK:T$SLfc. fiAD'j-^xoMMffiaofcft,
3$#©##*x s

C«f^MC»T, SO,, NOxSrfflSUfc. NOx®S8£tfI*»€>*.
fc. IfflNOxtt, &*Q V-^X*tca#07>tx7&##LT&y. IfflNO 
©S#. Bp-6 7 3.-x;vNOx)l'%4Vfc*)©k!fiiaSiT,fc. x. -y--v;i/NOxK-3 
v'Ttt. mama!k$ug.m,000 *

Sftfc. A. Z©NOx#^t:#LTt±. ffl*(bffBI«. &NOxX--^-&#^zt
■eas#K#«aj*s % ©i?<fc a.
-*. so.tcyurt*. xflaw&»te#*&-e*sfc«t>. aHtcaesatcits 

6*A'ofc. itti'it, £j$#x*0S4>S:lEtC'>*< Lfcva-^tt, 5fetj*/<fc5 
E5Sr^X(b^$ilt.5Sa0affl7b<#A.6,fv5.
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gm
/S

C
F

55$; 1 3 9 2 lbs^

5$HH> 94 3 lbs 1850 0 F

## 4 2 2 lbs 30 psi

7ki> 2 7 lbs
<5r

; 3 3 lbs
17 ibs 

1 6 lbs

Xf"-A

; 4 0 7 ibs 
| ### 2 7 lbs

J9ci> 3 8 0 lbs ; 95.3 %
ttijff ; I GT%#

#2-50 if 7 y 0-«

25.0

SET POINT 403.1

20.0

05.0

#2-60 3 y 9 V >( - ft, PCD^X bWkJS.
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o) mm-fvy

a y KK j;5TXH6*tcXdv>r. WIRy?;/ h©?ta

ZOSSy^y K»3fHI$tfj:*fflE«t±- ?*x9-vy 5-x*;i/*-ttffl¥ 

tC<k-D*Cj6A6tlfce
CtoWSHyxy htt. 5tev=f 6W^ Btu/h©j!fXfc 9J5f Lb/h©X*-Afc% 

i©yxV hffl«H7n-&|6 2-7@tc5t-r.
¥19 2 3 35hy©:B68tfSRASft5»<. ^«uct*. r©5^& 

JBA-rs&ffl#3,0007.f-h©«jg©88H&0!3 0 B#©5$St#Mft©aHtfStBS 
fife. £1T. S2-70k:e6-DrSi«-r'5.

#BmA'6 3>X7-KT*BV###$'C*Baah. ::t, 1/4
-<vysstcmMitwa*#® tos^&s ft. m. c©
Sfifc'Vliim 0»®«&S^>tV'5. ;©»a^A'6Ilc/<iryh
nv^r-icrnA^asssft. d©ny?*v^->xfAC 
T 2 -d © tfxffc S ft S.

d©#XMftt. #A##lS*VSft. m@4.6rn, SS 1 5m©*S£. B.t> 
i.4kg/ajg T?aes#i,55<#s*s;©8E«iej!PT*5.
-*. #x#:#i(gs, x^-A)tt. ^asDjg&auT.

&*tcTto&Sft. a8(»*0Oti;. #@s
j=y#msft&.

d©£j&:tfXt;t. m.OOO'COiSfi©**. 2@W'E>»4' » n>*a$tC«AL. 
toss A. dfflffiayx MigSlcJ: USStfxtoF^sia. -#. £i£;tfxtt. d 

©tosxa&®rto$#s^s»'^5. dctoxsssrai'-tici >j. 4i&#xtt
7 9 OTA'62 1 Ot$?f&aSft6. dOI9. SSiSSt(400X,39kg/cig),
a (260%:)## 6 ft a. x. d©«u;^flisfvfc¥^ffxt±. MkiAy^^ii/ji-k: 

aSfvffxtfncS^fcSSyxHc^^tc@(ytov'TU$d. #. d©j£-e©#xE 
£tt. #0.7kg/ofg?&6. IlC. d©$j&#Xti:. SS1200m,yyX4 2y>^ 

©^yyxiK'f 7M«*T?tttoSfis%©-e*s. d©#m%(x-y-A)x©EA 
It. #0.2 5kg/ofgk»&¥%7?*&.
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(4) nsmw.

u-ctt. imcto-t-t^ic. ®#*igao:am%

(-n 5SEj6ax8tss®«Js
cc®5jRm%a%8lc#-clt. 5&«#©*IRI&ifc$:#£UT. nw- 
ait. A-c#a#mk u. .*if7-f,M/4t-&itiastci*. *xyL/-Tjns-f 

5^i©9tBS:Ufc.
(□) m*a*#

Btoaimit. RibU^ tf x{b«totiP#©5##®f T* S. zii6©S 
iswt. aA&-c%aT#sto^©to-e*s.

W a *
B*. ER#s^*&^Afcyn-fexgg*tt. ztmaa, phassays
iiS. A. #xifc®«A'6lt. a*, 4>-;v, *--f;p#©®R%lt%Al/»

V'.

(-) a*fx
:ftMzx»'6 2 8gtf%£-t5. l-oIt. X#- h7s/:fll#, y Hf<7

v. civ it. xL/T-x#yi7raa«.a 

SftS. to® 10)It. #»«/%#«$»'6totilSiv55ai£#m®atfXT. 

dtvlt. -9-'('»□>, X if x 7 IP i" - T#ato^:M/\totii ^ A S.

(5) a#to®to#

cfns/xi) hB#6»'6 2^ffl-e^BRT6 5%®T. CL®8®*ti§ 
It. S2-7Sk:Rf ±dlC. ®B#*, xx* P-i/a VSr-t® 3 0.8W^K;PT*

s. x. ^©na^a&asticAofctb. z©#?&i2%aE%ut#A, am
&3a$Fufc^ttit. 37.3-gxbjvtftz.

#m®am*mit. ^-e^tczR-f .t-aic. 16.7-95 kip k»s. $m
T. 5R#»'. to®aBKJ*x$aK*Si,'Sf|ias. iklc***)!><*ev;y. rti 
ItS&ovcf py-9--®B#*<;*c#vn

yx> h®8i!Sfc3#lc;i&Ttt. ±SByxz/ h®®*, atfofxi/ haiE»©toic, 
a-BtoeEsgm&OTaH k»s.

Z ©E^Btott. X*S*f xffito ( $ 2.21/1002jBtu) t, a*S#lK £ tlfe If * €> fc V' #. 

o CTlt. t^5xit#©to#g#T*S c: k &#£LT. -MiTOk UTtoMSti.
times kSXdNO. 6 8:47-3 fc.

C0NO.6^//P@tolC%-C. 1 9 8 7#lt. $ 2 7/X-p;p&m#ICUt.
«S 1C on-, Tit. -f >XPS:#Z*UT5%ryyS:S)&Xv-e*aiUfc.
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X. fiiELfc9tS©igiBlt)#*Stvte«<e6)5cv'»>. ttffl

«»&T02;i:«SM-e*U, £0£l$#X©E%«6S:Sl6tiM6K*fU, 9% 
TBSffik Ufc. CA60#&# 2-9*1:^.

X5>h0®JSKiior. ?6©«;Sj|IS#k LT3-i8#X;6Meffl$ti. 
*y. £©®*b*tt. 1987#lctt#|ffl2.2 9Hh>, 198*# 

Kl*#|@2.4 l'S5K/l'k#*#iillU. Siatet*. 1988#4.7 OWZhVl/, 1989# 
7.2 3TOh*»i±#i/. mamma 5##) &.
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mz-9m £i$;<fx(ffi*nu-#xjflssmsemsi

¥ ft

<B#<6*8 (K7I//W5 Btu) (a# kw)
N0.6^->r;i/ {&# n V - x ¥ m & ft

1987 4.5 0 4.0 8 2.2 9 2.2 9
1988 4.7 3 4.2 9 2.4 1 4.7 0
1989 4.9 7 4.5 1 2.5 3 7.2 3
1990 5.4 3 4.9 3 2.7 6 9.9 9
1991 6.0 5 5.4 9 3.0 8 13.07
1992 6.6 7 6.0 5 3.39 16.46
1993 7.2 9 6.6 2 3.7 1 2 0.17
1994 8.0 7 7.3 2 4.11 24.2 8
1995 8.6 7 7.8 7 4.4 1 2 8.69
1996 9.3 2 8.4 6 4.74 3 3.43
1997 10.02 9.0 9 5.10 3 8.53
1998 10.77 9.7 8 5.4 8 44.0 1
1999 11.58 10.51 5.8 9 4 9.91
2000 12.45 11.30 6.34 5 6.24
2001 13.38 12.14 6.8 1 6 3.05

mm;iGT%#

Z0zf=5> h0jt!8fcBBT5»Bfl±. =0#@#, rfx&Mn x 

^fX0|R^m#&jt*#^l,, fiaUfcS^^BiRitiSleSA'SA'tcAorTSfvdO'. 
rotesnwtcovrtt. iss^jfeSKsersA'tcoviT^^wf 
o.

- 55 -



4. MB.7 ? V - •> a yU-GASSs

(i) ms
iSffiU-GAS PDUIt. 5EK0U-QAS /t-f n y Mc#g5UTMB54i

TV'S. PDUOItttt, J$E39®^-f ny h»'jt«l[6SH6EaisT6y.
U-G ASOffliSk l/TSNG^I G C C & tEAK30atg&#%%-%?&& C k

e> ® ffi O u - G A S y a-fe x 0 r - Jl'iK'S i: * O fc fc »-C * 5. 
C0rXSyayyAttDOE/GR I OSfiSrSWT. 3KBSI:fflvr«ffTtC 

t)IUU-GASyatX&i4t5:tT?fey, 1986<p8J! &lc tf y^-y#8 HWjS. 
tyjzy-a-XXy hffiBWSI. v-xy=i:>)8$0 3S0TXl'S:9Si6l,TV'.5. 

PDU07n-$:S2-8@k:5t-r. 5^08:86A'Se^flOgtat-CIt^-f □ y h

PRODUCT

sample

CYCLONE H

OUENCHE*

MAGNETS
WATER

I WEIGH
I scale

REACTOR
PRESSURE
CONTROL

sample <

FEED . 
WEIGH 
DRUM

FINES TO

120 Toni
MAKE-UP 

NATURAL GASTO U-GAS 
PILOT PLANT

BED x
SAMPLE80 Tone

steamO

ASH
HOPPER

COAL

FINES
SAMPLE

ASH,.
SAMPLE

SCALE

SCALE

mm;% GT%#

3I2-8E PDU07D-0
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A@0. 2mX$S ImeaEllJBKasktSSO. 4 5mX®S 2. 4m

2:«»J.

• 5K«a*

• ,-KhAtiia

5 t/d 

~ 3 5 atg
~ l.ioo r

0,3 — 1,8 a/sec 

-'<y >X.y 1/ y 2/-V — 

jHj y K7y

(2)

#2-1 oaKl*S#S®tt«$:. #2-1 18tCtt$U6iie#®T - ji ®-# fcSVT.

#2-1 OH &«&©«•«

# a V-xjfn^Sgi
% Mo 1.4 15.3 9.6

m Ash 9.4 9.1 10.1

& V» 36.3 32.3 36.1

«f«) Fc 52.9 43.3 44.1

7C C 75.6 66.6 61.0

H 5.1 4.6 4.1

N 5.8 16.2 22.1

0 1.4 1.0 1.0

00 S 2.6 0.9 0.7

mm;igt»»
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su©5S3«!a*(HAF/<-x)®ie® 

fcjjVf. @KJ:*v«EAk5^j<ka» ~
©HfiUtJtMMtiSKtcoTt'SjbV @ >

tfncsti" ± ■) Ksazfk © jfx^ag 
Wji-jTi'io-e. xhP-h*jt _

«tiMa-c*a. <au rflE**'® w
EA© §

iie«Ptt/J'S©KVTV'ak#^6A.5. W
s

an
m
til
g
*

® £fi»:tfxj8i»*

0 M-mg*g (970-1020t) 
- A ty)t«ie (820-8700 

0 V-Xif3)*g (720-820O

U-GAS
PILOT
PLANT

( psia )

mm;iGT«fi 
#2-120 ESMSifrtffiAfflM*

etifcTtt. EaAx©mm#K*f&^mEAajRa0#@&Mx^. t©*a*. ea

©K@l±%EMA'-3tAl. mat: j^acTk0?K|
eyA-if# a& 2,450Kcal/N«\ 46 V 9 -t-n - XA v h£t 2,390Kcal/N.3. &0= 

y-XjfnjiS 2,160Kcal/Ne3-C6ofc. #X(tB&7mv186fctS/7 hEfSOMafr 6 
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