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Progress Report No. 2
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COAL HYDROGASIFICATION PIZLOT PLANT

I.  SUMMARY

A. DEVELOPMENT OF THE GUARANTEED MAXIMUM PRICF - W — 1784 — X - 1

Piping and Instrument Diagrams for.the Coal Handling esnd Pre-
treating, Reaction, Gas Purificetion and Methanation Sections
heve been completed with the exception of line sizing which is
fifty percent (50%) complete. The P&ID for Blowdown and Dis-
posal is complete except for exact methods of incineration and

char disposal. The Superheated H2/ Steam P&ID is underway.

Specifications for the Matherial Handling Equipment Fackege
have been completed and will be sent to IGT for approval the

week of September 16th.

The generél equipment arragnement and piping study will begin
September 16th. A one-eight inch block model will be initated

October 1st.

‘Revisions to the Project Coordination Procedure were issued

September 9, 1968. Purchasing and Accounting Proceduées will be

finalized and issued shortly.

This first phase of the project in which the Guaranteed Maximum

brice will be established is estimated to be twenty percent (20%)

'complete.




Frocon Project W-~178M4 - : Page Two
Progress Report No. 2

B, DESIGN ENGINEERING - W - 1784

Quotations for the Hydrogasifier Reactor are due Septémber 16th.
Discussions have been held with one of the vessel fatrications
and furthe: discussions with the other fabricators will be held

during the next month to review the Quotationé received.

Design and construction of the Control House has been postponed

until the design basis has been more completely established.

It is anticipated thaet the following construction work will be

done this year:

1) Erection of the Warehouse Building as a

complete subcontractel package,

-

2) Foundation, fenéing, etc., as required for

the main electrical substation in which
Nttt e r——

Edison Compeny will install their khigh
. S

voltage transformer and electrical gear.

Se——

L

3) Subgrade work for the rca@yqys and parking

lots.

-t s ——n

) Required plant periﬁeter fencing.

rem—

5) Major foundations that can be located and

defined by the general arrangement study.
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BAR CHART SCEEDULE

The schedule for establishing the Guaranteed Maximim Price has
been revised and will be the basis for Procon's ectivity during
this first phese of the project. These schedules indicate per-
formance to date and will be updated each month to show performance
and any anticipated schedule changes. These bar charts reflect

only "early start" and "late finish" dates for the work to be done.
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DEVELOPMENT OF IGT HYDROGASIFICATION PROCESS
Progress Report - October 1968
to
Office of Coal Research
Contract No, 14-01-0001-381 (1) .

Summary

¢ Two successful hydrogasification tests were performed,

e Three runs were made in the 300-kW electrothermal gasifier
test unit.

s  Work required by Procon to arrive at the guaranteed maximum
price for construction of the pilot plant is forty percent (404 )

complete,



Hydrogasification Test Program

We conducted two successful hydrogasﬂlcatmn tests this month in the
balanced-pressure development unit (Runs HT-213 and HT-214). These
tests are a continuation of our studies started last month on the hydro-
gasification behavior of a dried, but otherwise untreated, Montana sub-
bituminous coal, One other test (Run HT-215) was also started with the
same coal feed but had to be terminated before steady-state operation could
be reached when a reactor shell vent valve developed an excessive Ieak,

upsetting the pressure balance between the reactor tube and the shell.

In Run HT~213 the Montana subbituminous coal was reacted in a
3-1/2-ft fluidized bed with a mixture of hydrogen and steam. Feed ra}tes'
were adjusted so that the hivdrogen/coal ratio was 8 SCF/1b and the steam
concentration in the feed gas was 50 mole percent. Temperatures in the
coal bed were controlled to 1700°F, and those above the coal bed to 1300,°F‘.'

Carbon gasification in this test was over 38 %, reflecting the relatively high

reactivity of subbituminous coal.

The hydrogasification behavior of the Montana subbituminous co‘al with
synthesis gas and steam was tested in Run HT-214, The coal reactedkin
a 3-1/2-ft fluidized bed with a synthesis gas of standa.rd composition (54%
hydrogen, 414 carbon monoxide, and 5% carbon dioxide) and with steam. The
ratio of H, +CO to coal was 8 SCF/ 1b, and the steam cdncentration in the
feed gas was 50 mole percent. Reactortemperatureswere similar to those
of Run HT-214, We found thét the feeding and solidsflowsthrough the
reactor were not significantly different from that when the feed gas ‘was
hydrogen, This indicates that the lower hydrogen partial pressure ir the
feed gas did not have an effect on the agglomerating characteristics of this
coal. Carbon gasification in Run HT-214 was about 304, This, as in tests
with bituminous coal, indicates that the use of snythesis gas reduces the

carbon gasification rate more than hydrogen does at similar gas/coal ratios.



In Run HT-215, which was shut down prematurely because of a
mechanical valve failure, the Montana subbituminous coal was reacting
with a mixture of hydrogen and steam. Steam concentration in the feed

gas was 30 mole percent, Other operating cconditions were similar to

those of Run HT-~213,

" Methanation

We continue to investigate the reaction order of 'HZ, CH,y, and H;O. The
rate of methane formation was found to be 71 times slower at 450°F and
600 psig than at 575°F and the same pressure. The activity of catalysts
had decreased when duplicate runs were made at 575°F, This may indicate
that the catalyst activity is destroyed at 450°F and that such conditions are

not suitable for methanation in our system.

Engineering Economics

We have looked into the various factors involved in making an estimate
for a lignite mining operation. Equipment and operating costs will be
incorporated into the recently completed pipeline gas-from-lignite plant
study as part of the utilitiy financing. We have asked a mining consultant

for a proposal to assist us in estimating costs.

Electrotiiermal Gasification

Three tests, E. G. -24, 2B, and 2C, were conducted in the electro-

thermal test gasifier during the month, Nominal conditions for the tests

were the same as for Run No. E, G, -1:

Char Feed Rate, lb/hr 30

Steam Feed Rate, 1b/hr 30

Reactor Temp, °F . 1800

Bed Height, ft : 4,5

Electrode Immersion, in. 18

Reactor Press., psig 75
3



A larger purge rate was applied to the reactor top (200 SCF') to prevent
the flow of solids into the area where the electr‘ode enters the reactor. The
reactor heat-up period for the three tests was attained"by fluidizing hydx;o- ‘
gasified char with nitrogen while applying a ci-c voltage across the bed to

supply the necessary power.

During Run E.G. 2-A the overall resistance decreased to less than
0.5 ohm when the bed temperature reached 1800°F, The applied voltage
was lowered from 100 to 50 V to keep thé'pOWer input constant. The
reactor temperature reached 1950°F before the steam generator was at

operating conditions.

As soon as the steam entered the reactor, the ovefa]l resistance
decreased to about 0.1 ohm and the current flow increased to 2000 A, The

d-c generator was turned off manually and the run terminatéd.

After removing the electrode from the reactor, we observed a buildup '
of fused char and ash 6-10 inches from the bottom of the electrode, which
caused a low-resistance high-current flow condition. Poor fluidization
during the nitrogen-to-steam changeover period was believed to be the

cause.

During the heat-up period of Run E. G. -215. the unit P ressure rose
continuously because of é plug in the product gas exit line at the reactor
top. This was caused by a bayonet filter which had slid 'frofn the reactor
outlet to an elbow in the line and prevented the flow of gas; ‘At 130 psig
the run was terminated. The filter iﬁsert was Tearranged to prevént this

from occurring in future tests,

The 'ﬁitrogen flow to the reactor during the heat-ﬁi:o period of Run E G.-2C
was erratic, indicating a possible leak. Several pressure upsets occurred
between the reactor and feed hopper which caused solids to unload into the
reactor, This condition would decrease the overall resistance of the bed
to below 0. 5 ohm and necessitate the lowering of the d-c voltage applied

to the reactor in order to maintain a moderate heat-up rate. The bed level



was lowered to increase the overall resistance. Bed resistance then began-
to increase uncontrolled, indicating a lower bed level. When the .résista.n‘ce-
rcached 10 shms,the char feed rate was increased to raise the bed l_e‘velg
The resistance then decrcased to 1 ohm, held steady for several minutes, .
then increased to 10 ohms in 3-4 minutes, .After repeating this cycle

several times, the run was terminated.

Dismantling of the reactor revealed a plug which began at the electrode
tip and extended 12 inches into the reactor, The plug cons1sted' of rrrelted
metal dispersed with char particles; it extended from the electrode_ to—the'
reactor wall. A measurement of the electrode length showed that 13 inches’
had been melted from the tip, Theelectrodeused at the time 'wa;s. .o_f'-

Type 316 stainless steel. The plug was removed from the ‘rea_t.:i_:_or." No

damage had occurred at the reactor wall.

Inspection of the steam superheater showed that there was a-leak .i:_{- .
the coil which had caused tae fluctuations in gas flows to the unit. The-:.
steam superheater was dismantled. The damage to the coil willlnecessi'tate

'replacement. Examination of gas flow rates from previ_m‘zs tests in'd'i__cate-
that the leak was present prior to inspection and probab{y caused irreét::llar
and periodic loss of fluidization of the bed. This would have caused the.

decreases in re s1stance and high current flow conditions that melted the

ele ctrode,

To expedite the tests begun in the electrogasifier, we have started
the construction of a gas-fired furnace to replace the superheater while
the tube is being replaced by the manufacturer. The superheater will be

completed in 1-2 weeks and further testing will resume.



Hydrogasification Pilot Plant

Progress Report No. 3 is attached and covers the various phases of
the work on the pilot plant. We are now identifying ‘critical delivery times
so that such equipment can be ordered in sufficient time to prevent

construction delay.

During the month, no new inventions were made in the course of the

work,
Py
Approved MVAZUJ!@'(/ Signed / KO/
Huebler Prank C. Schora
R S a}rch Director Associate Director
6
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Progress Report No. 3

W-1784
COAL HYDROGASIFICATION PILOT PLANT

I. SUMMARY
A. DEVELOPMENT OF THE GUARANTEED MAXIMUM PRICE - W~-1784-X-1

All Piping and Instrument Diagrams are complete and will be

issued for final approval during the week of October 1i4.

Site and plot plan, elevations and the line study are being

finalized and will be issued during the week of October 21.

The one-eight inch block model was rescheduled to begin

October 14 to allow for further site and plot plan develcp-

ment.

This phase of the project in which the Guaranteed Maximum

Price will be establishéd is forty percent (40%) complete.

The major project areas to be finalized zre:
1. Reactor
2. Char Disposal System
3. Material Handling Design and Layout
4. Electrical Distribution and Substation size and
location.

5. Reactor Valves



Procon Project W-1784 ' o ' Page 2
Progress Report No. 3

DESIGN ENGINEERING - W-178

Proposals from the Reactor Fabricators are being evaluated.
Quoted deliveries are longer than anticipated and vendor

meetings are scheduled to completely reviewftheir proposals.

Meetings with refractory manufacturers have been held and

proposals are due during the week of November 4.

Construction drawings will be initiated duriﬁg the week
of October 21 for the site preparation, sub-grade and

fcundation work anticipated for this year.

The specification for the warehouse building is complete
and will be issued this week for approval and for quota-

tion.



PILOT PLANT PROGRAM OF

OCR CONTRACT No. 14-01-0001- 381 (1)

{ET HYDROGAS

PILOT PLANT AREAS

a. BYDROGASIFICATION SECTION
( HG }

1967 19468 1969 19
s = =
B EEEEEEE RS
e IST YEAR . 2D YEAR o 3RD YEAR ——emepp
Bid Specificati Comrag:t ai . - Plant
;ndpSecl;:inl:m Negotiation Detaited Design, Procurement, and Construction HG Shakedown
Design, Construction Shakedown Operation 300 - kw Gasifier

b. ELECTROTHERMAL GASIF]-
CATION SECTION
t EG )

300 - kw Gasifier

¢. SECTIONS INTEGRATION

SUPPORT STUDIES

a, COAL CHARACTERIZATION

Pelrographic and Calorimelric Studies

Bid Specificaiion
and Se'sction EG

Detailed Design, Procurement, and Constru
2-Mw EG

Evaluation of Pilot Plant Data

Catalyst Evaluation and Pilct Plant

b. CATALYTIC METUANATION

Methanalion and Desulfurization Studies

Data Coliection

Updating and Correlation of Data

Cost Estimate Based an Current Concept

c. ECONOMIC EVALUATION

d. GASIFICATION STUDIES

Tesls with Simulated EG Gas

Producer Tes's

e. ENGINEERING DESIGN
OF COMMERCIAL PLANT




f'-.NT PROSRAM OF 1GT HYDROGASIFICATION PROCESS

; .
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II. BAR CHART SCHEDULE

The schedule for establishing the Guaranteed Maximum Price has

been up-dated to reflect -progress.-and schedule changes.
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Procon Project W-178 ' Page &
Progress Report No. 3 ‘ )

III.

CONTRACT FINANCIAL REPORT

Procon's portion of Form No. 80R0178 has been completed and
reflects actual costs incurred through the last calendar
month; estimated costs during this month; and the estimated
total cumulative cost through this month. Ali costs have

been rounded off to the nearest thousand dollars.
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DEVELOPMENT OF IGT HYDROGASIFICATION PROCESS

Progresa Report — November 1968

to
0ffice of Coal Research
Contract No. 14~01-0001 (1)

SUMMARY

1. Two successful hydrogasification tests were conducted during
the month, one with Montana subbituminous cosl and the other
with Montana lignite. . Both materials were untreated.

2. Two successful tests were conducted in the electrothermszl
test reactor at pressures around 100 psl and temperatures
of 1750°-1800°F. , . |

3. Low-temperature methanation (450°-500°F) is detrimental to
nickel catalyst activity and 1ife when operating at high
pressurc (1000 psi). '

k., Tighty percent of the major equipment specifications have
been completed and are out for quotations.

5. The work by Procon leading to the guaranteed maximum price
of the pllot plunt is 70% complete.

[T T A T R I B o F G A § 1T €6 € H N O 1 O G Y



Ilydropagification I'ost Prosrram

We conducted two successful hydrogasificatlon tests this
month in the balanced-pressure development unit (Runs HT-216
and HT-217). The first of these tests was conducted with a
dried, but otherwise untreated, Montana subbituminous coal as a
part of our study of the hydrogasification behavior of this coal.
In the sccond test, we began the study of the hydrogasification
behavior of a Montara lignite. It was not necessary to pretreat
the lignite for hydrogasification vse; but drying was required.
The subbltuminous coal and the lignite both reacted with a
mixture of hydrogen and steam in a fluldizcd bed at a nominal
temperature of 1700°E and a pressure of 1000 psig.

In Run 1IT-216, ws fed the subbituminous coal at a nominal
rate of 55 1b/hr and reacted it with 460 SCF/hr of hydrogen and
11.8 1b/hr of steam. At these conditions, the hydrogen to coal
ratio was 25% of the stoichiometric Patio and the steam concen-
tration in the feed gas was 35%. In this 4-hour test, we gasi-

fled 43%Z of the carbon in the coal, and reacted 53% of the mois-
ture-~ and ash-free coal.

Lignite feed for Run IT-217 was prepared by pulverizing as-
received 1-1/2 to 3 in. lumps in a swing hammer mill to a —10+80
mesh size. The lignite was supplied by the knife River Coal Co.
from its mine at Sidney, lontana. After crushing and screening,
the lignite was dried with alr at 240°F in the fluld-bed coal
pretregtment unit. The molsture content was reduced from the
as-received level of 35% to 3.5%.

The éried lignite was screened to remove the —80 mesh particles
not removed in the first screening.

The lignite was fed at a nominal rate of 75 1b/hr in Run
HT-217 and reacted with 475 SCF/hr of hydrogen and 25 1b/hr of
steam. At these flow rates, the hydrogen-to-lignite ratio was a
nominal 20% of the stoichiometric ratio, and the steam concentra-
tion in the feed gas was 50 mole percent. There were no difficul-

tles 1n feeding the 1ligr'te or in discharging it from the reactor.



Flow of the lignite through the reactor tube was generally smooth.
The test lasted 5 hours, with over 2-1/2 hours of this time at
steady-state conditions. It is estimated that 45w of the carbon
was gasified. ‘

Electrothermal Gasifier Test Program

Construction of the temporsary steam superheater was completed,
~ and testing in the pilot unit has resumed. Four runs were con-
ducted during the month. Because of operational fallure of the
steam-flow control valve in the steam feed line, the first two
tests were terminated before steady-state conditions were
attained. In the other‘two tests continuous operation at steady-
state conditions was accomplished. Nominal conditions for the .
tests are given below. : |

Char Stnnm Bed Reactor Ma ke Char Steam

Feed leed Temp, - Press., Residence Conversion

Rate, 1b/hr Rate,lb/hr _OF peig Rate,sc(hr Time, min. .
Run FG-5 34.2 20.3 1710 94.0 589 29.9 36 8
Run BG-6 A 16.5 24,2 1737  120.0 670 61.9 §3.3
B 25.0 24,2 1780  -137.0 748 30,8 ¥7.4

Testing will continue in the range of reactant feed rates
shown above in an attempt to reach higher bed temperatures and
increased donversions and to establish a sound operating proce-~
dure. for the pilot unit.

Methanation Test Program

Investigations. of the Hz order in the methanation reaction
indicate that the Ii» order is close to 1 for H» concentratlons
up to 354%. The rate of formation of methane gradually levels
off at a hydrogen concentratlon grecater than 35%. Low-temperature
runs at 450° and 500°T indicated that the rate of methane forma-
tlon 1s almost nil and there is a loss of catalyst activity.
There is also a loss of catalyst weight after low-temperature
runs amounting to about 1.4% weight loss.



Economic Evaluations

A small program has been initlated with the Paul Welr Co. of
Chicago to develop capltal and operating costs for mining lipgnite
Iin assoclation wlth the cconomic nnalysis just completed on the
500 million Blu coal to pgas plant. In thls analysis the mining
operation will be capitalized along with the plant. Operating
costs wlll be established using the surplus electrical power
produced by the plant.

Pllot Plant Program

Status of the construction of the pilot plant is covered in
Procon's Progress Report No. 4%. We have been reviewing the
hot-solids valve and expansion joint designs. We now believe
suitable valves and expsnsion joints can be obtained without any
development wevk. We are now studying slurry letdown in orifices
and valves to establish wear rates.

During the month no new inventions were made in the program.

’ 7 £ /1’
4

P 1 'f______,_—'-—-—--"/ . ’ /-"
..am‘(/ R AR S ——
/Huebler, Research Director Srank Schora, Assoclate Dirsctor
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Progress Report No. 4

W-178L

CCAL HYDROGASIFICATION PILOT PLANT

I. SUMMARY

A. DEVELOPMENT OF THE GUARANTEED MAXIMUM PRICE - W-1784 X-1

All Piping and Instrument Diagrams were revised (dated
October 31) and issued as "approved for basis. of esti-
mate". Additional changes were issued in our Letter No.

P-84-8 to IGT on November 13, 1968.

Revised site and plot plans will be sent to IGT for

"approval for basis of estimate" this week.

The one-eighth inch block model was completed but will

be up-dated per latest plot plan revisions.

Approximately eighty percent (80%) of the major equip-
ment specifications have been completed and are out
for quotations. The remainder will be complete by
November 22.  All quotations should be received and
evaluated by December 15. The Guarantesd Maximum Price

is scheduled to be established before January 15, 1969.

This phase of the project in which the Guaranteed Maxi-
mum Price will be establishad is seventy percent (70%)

complete.



Coal Hydrogasification Pilet Plant = Progfess Report No. 4
Project No. W-1784 ‘ - : Page Two

The major project areas to be finalized are:

1. Char Disposal System.
2. Material Handling Design and Layout.

3. Reactor Valves and Char Letdown System.

B. DESIGN ENGINEERING - W-1784

Reactor Fabricator‘proposals were reviewed by Procon and
IGT and a purchase order was issued to Struthers-Wells
Corporation. We anticipate delivery at the site by Decemf
ber 15, 1969. A scheduling and coordination meeting has

been tentatively set for December 9, 1968 at the Struthers
plant. .

Refractory proposals will be evaluated and a supplier and

applicator selected next week.

The subcontract for the warehouse has been let and‘erection

will begin in early December.

Equipment delivery will be reviewed to determine those
items that will require early purchasSe to meet the anti-

_cipated construction schedule.



Coal Hydrogasification Pilot Plant Progress Report No. &4
Project No. W-1784 Page Three

IT. BAR CHART SCHEDULE

The schedule for establishing the Guaranteed Maximum

Price has been up-dated to reflect progress and schedule

changes.



I N B
i i _ R d
IO P DR I O B I D
il i o] -
! . | 1 d
.qluﬂlln.n El el BT e = |l_.|I ] [0 l".l Iw!. T
! | o/
L] — L
PRI T 1 O S T 1 W ) Ll S Y Y O - 3
; i _ 112
: ! d
] i . 3
- P FON P sz e pembeme head o | e, -3 e e A LS EH PR o SN JEEY POR Y o 2 = =—={==
{ | R 3
m m m H n_
. : si==jsier IM = By e E By Y X WS TS Y o X E] =
- - U - _
d [
b = ¥ BN RO 3 g == 15— X By &= - = T el = R . | =1 m - a——4 _
0 RE )
| _ d
: i O R R O T R R S
! f i | J
d
| 3
o= == =q= TR oA e ey e () o3 e e == = cx3 II-'I EarN Bl i =l i = o e o B 2 = .IIU =
. 1 .I. et
i ! I r m d .
| ) ) 3 i
it o £ S K O [ S S A S At RS 6 G SN0 NN [ Y Y Wy G N N O O IO RO O S O O SN | - 4
o ST : N i ; Iw/urz.mb...\uH\.
[ ~ A “l‘ A a;.?.m %a_*FF ON
..“ _ T B il b =4 o o wed - e PR TS SR F — - Bt £ =T o ER=Exiacsos
i w n “ w NO ...E.m_m._.m“o“ 2l
B A UT B I 3 J(U::.UUJM_
taetirdsshe, 1 o EEERLELZA
- _d.-.. N B i L s (o]
o e bita g AT AT T SR T T | 5 99 aing,

o v o o W:aﬁtazamh

NvId

—

T
i
I
i
0
¥
i
Il
‘l
L]
i
i
i

L )
“i5 Twkartsblaa

[TURTTR TEA TS

Full—ll ;.J~lvnﬁrﬂ_ nnlu a3 FOJ& ‘o
- L \ \»-NN— = n-..' e .n»v.lll u‘.ﬂ-ll nM\ = - vnin “-l- Lol

P AR A A A T TR T T R L R U I I IR S 3] . wom 50
3137dKHOD - ) .\..“ Sli-L 40 m»<u uz:m<.—.m soxm T2 NEanil HO.1d152530

V3L SIHL ALIAIDY NOLIN &szow

— e am mtme yr— p— —

ST M e SR TEA e L W e L4 Y RS A R4 BOER oL NAE Ak th W T B AS @ e A M S ——— e = S pac, s 8%

— R N i

ANNA2HDS AASIAQS /1711717 QI.Q u.w.<1 2¥ng zIoVi4-0d
AVAQORL LY =V

NOILINULSNGD ANV INT%3CNo0dd
ONIN33NIONS 40 SALYLS ONY 3°.NG3HS

ST ON ST CEINOOdd I
- 4g STNAd3AND S mxszcana
: sh..r.VI]~l. 03

-. ..ﬂol.l>u- — .nu_._m




i S . . SRR U TR NS T L o ]

A T U O 1 O

e M O I R B H o RRE
— _. - RLES O R S I RS IR . R [N JU1 ST Y e 2 jorf s N 0T S Y ll—«..._' ——zmmemomzalr s

- A O T O A _ , | 3

r L IO 0 O I i|d

= Yol W < T P e el Bt e B = = =3 N4 B — = EE ) O ST S g T3 ) - P o3 ™ R B R LU E—N T et = =8 P el £ \lﬁunﬂ".lm

L O . [ 19

| i d

e R S B S B e e - =5 e PSP} E X L] Lo N EEE B0 R SRR 0 oS SO “mpu 2=} - pwsl Y P 3

| B)

=l=t==i= P EN BTN L B2y Iy oo Dl EEA B Lol o] PO XN B ] =g 4 owlas rec (- m S

o)

d

=== H“lll-Thnhl)l. H~| o = == |Te=lmwyess i = = S ey | 2 == == o= SHE m
iededukeht) | gz |- _ PGV YT

i { 1

I T T T 3 § onave

T2 e L e i I R ik e o _ :

_ S\\\\\‘.\A\A&A\. s AT Ll Ve | - oL I (AN 0D
ISR 0% SN0 JR J) I _ ARl s _\.ﬂ.\.mr_ =g e frarpod alos fom emef o en 1} 4 oodee - uw:.l UE——
—LLLLLLEL L R TCTaT ! ] NOl D3.10dd

el \v\\W.MuEAIITr Adabd PSS d
RN ,Tu...n iyt SN a__ _3¥k
LLLE LSS = D T S | i ! i N - T LEFD s rme
e L ¥t
aveals H_un.n.nﬂlmu M..Mu. hﬂ.ﬂ..ﬂdun-i =] T un_ “ JO.MF-TQO&“
S N P 17, .Q\m.s\\\\.‘.\....\ﬁn.ﬂﬂ JRN (RS O (U S N ORGP S O O N | ) B i o e e e ot b e
Leririrbrieisies | _iT_. =t JoingiaLsia
W 74 VA AL et N4 T B 2 | s =
. i Ll T .\..»\..p_..vw_v.uﬂ."..l...hwa T i T 3 V20573
LS NLAL L LAY, 5 ..u_nl.l....ﬂ.\.n.nnn..nm L _ |- 2 Adhnas
A1 N | ] nLs .
A w._l AP Sinald | b .._Ln. o .n.hq.wum._.q.m\u._...v..&.ll m ONIdid
SEEESEEN ST B T CEN SN SN L3 B ’ PR T S I e TLI LTIRY WERASL TS ~-f= 2= f et o R bt ——
W7, 777 177 o - - ﬁ. - _ | ~ I .
i L R e e dgaNIGNINg
—z= oo | - -} = =—p— |‘|'u11l~\\\\\N ph P —y— o fem o b el === = wlu.l.ﬂlln... ——
Larlrprkecedd | - = T “ I L wm.wuj._bnm._.rm
O I I Y D S e T A T]a, _ 133ls
_Veysi --Ivm“w.mh- TR M RS Y I 3 nv-id
leedo b dode [ I O O P At T/ s > - 0 .w_,.... ...lmnm g 3 : o114
A b R L T A T O oo 3 -
W2 TEL Ter ML L0C w6l S8L ML SO el Wl el g2 TAL -0 6 ‘B gt vc9 Ts MP o Ge Mg W8 $4OM 40
31314102 ' 89-G| «Z 140 31¥0 ONILHVLS HOHA SHINOW HI 3KiL NOILdIYIS30
] = _ TLYINILGS Neoirveuonicuerrpiory = 3
Ol-1VYed3N3H SAIS MANTY 3 STOND NIVIGO mrmmrremeoer =4
OMA/OEY FLIUM  Bwirerg=g S weambueg < 3

SIRAaN? S Aa3ASIAIA 122007007

>GLT=/A_ N %r

8
ey =gi=b_oed
...||.—I.IJ>0¢ c“ 934Q

oIS

L KAl

SSIAADTUAG icarwam
FINARAHDS e=mvam=

Jaaeie 3sVHIUNd 3UVid-od

NVYAGUL IV =Y

NOILONYLSNOD QY 1NZN2UNRDOE
ONIYISNIONT 40 SNLVLS ANV 3Ud2H.

b2

1A

ol

el

ol

<0

| L¢]

o S e G el ——e e e P e Y s Pty 5 S v M R vt — . 7 &




T T T Tl T T p T, T TS
.ull.lTiT|:i- R ) _TT...“ R -_r —T d
— oo AR e i " 3
_Illlv [N = *- - _.l b “ T I PO T S} = Il.l T =)= 1 L Bl IR - o - IS I Bl ol BN S o L o S e - I\m !U""llill' e J
il ki i L) d

, R
po=m m f oot = o) =} == - ]= = Dl 0% BN &3l o Mol o od Pl e i S T e Al It B A b B i i s B e 1 oyl S50 I By e 28

il it i i B S N B ol Sl Gtk G N I A i e i et it i i el el il el i f N i i =175 e s
] '
[ ] INEEERERENEN EARRREESR REEREI !
! ] IR AN EEN
{ _ . .
| : -

Sa3ddon 1g

_rﬁ bu\.m.ﬂaw

SRAanvi| Al

lvu ..qfdu.m.rd N
NN
ﬁ.J/nE..mﬁ I

|
1
[*)
"
dl
n
i
i
F)
il
b
i)
i
iy

[\]
E
f]
13
)
]
!

|:"
i
1
b
sind
1
]

e |

W7

GI0553BAN0) | bO

Sdild - {80

= a1

IINVYRIRI L0

Ly prs)

=3 N S

LA s

57A%53AN |99

N
N
N
\-(
N Y
é\
N

L

3

3

X

o

A
!
¥
!
|

L)
]
le
l\
!

wo L mn.ulu:n.u mc.u‘ua.v we Yjwae Viwo Vivwa Viwa v

'ﬂf _

T I A -1_, : _s ..._...‘..\\\\\......4_c.. o e SN N O N O A O I

| o2releddddd | ers i B /0 R R P O I 3 \
AP I \.\N\.\\_..u.ﬂ..mu..,.-u.-n.d s ~ S da et - - d S™U3ILYIH (50
_ AL lu.nﬂlr‘“h.-lw..ﬂuﬂnsl R 3
- hp TR I A :
] _-l;.* _Ll-ﬂ.il:ir.ll: PTG 3 aiy 0
) pa ez Lakil s Ca it vea i b b en e e i e 3 I¥d 0
BT e N e e Trs o .-
@199 Soce 7z Pig 0256l 8L el mol “7s1 6L Vel g3 ol e kg o v9 g my pg g Gt 9 YYOM 30
31374W00 G =SV =L 130 310 SHIINYLS WOk == NI aHiL NOMLdIYDS3a

= dla

Z- DNV I LA 2 ALNWILsE u...a..!.!éhu....&.u...u
|~ONITANVH ,_<8 PSP d s D BAlIA e -3

. SINASHIS ASSIAIU /71111 2IAWO ASYHDAND 2IVd -0d
N LA ) SSAUDOU mmma TIVAQUDUY ~V
g SAIHDS re=rrea NOILONY¥LSNDD ONY LAZWIUN20"

Iumo'l..\h =1 b aeq
. g g——— AQL —  laauc ONINIANIANT JdO CAGIVIC ¢ N A001T83°, -

-y w—— = am— wees

cam ey m



bl AN e
w— . \\.- %\T\..Q...nl - Hu._..m...-ﬂrnh..nu.m.\.—nnu.hnl_un e ] i I:w-unvﬁ.z

R L I R T | : [ | IR ! d
: u_-!; Ly m SRR el e Hi1 -1+ 3 _
_-... * ! . - et |o- ~ - w .: ....“.r- “ .—".*. B O I R AT I —.... B3 B S I COV SN Y SR .—r .no (I SR rTeEy ..:Jd.l.’..ll.l..!.n.

[ SN SR AN U N G SR SN SON-SR S | I S-S M I_I -ty . P ] i

P ) S B TR A i : d b

: -f- - - - B o w -l -‘l—. - - —.._\l.-v' PN B lw.ll - —-— - — b b inn e + . H u

- | ﬁ -} L [ DR A I T Y ol T U O Y T O VO O — \ H

=1 -1k SRR R RN “HEUETET B j

i L .&.Ixm..,“_.“ww;....m-- A AL d "

_ i RN RS I T o O N :

; v d .«

L BT A I {

rﬂ“«l".‘uﬁ” e el e 2 VS e b s - -8 ||—|l e JTETE |l o= TP - £ BN b X e wr (Rt . m *

B n ! NaRs 3 _

_ I TIRAE B d :

R m |

_".cnl‘\ =z ...\Ma\.mu- l,n.P.al —- |Nn1 L - .N-Fﬂt—l_ ~femfens st <d— 1Im.lluw..l.m.|:4'ﬂm.|.l 5 elespzy-r f— o frzi= z= =z ,Im:1.l|| m

B O TP = N W o O - ¢ AN jze

SV 0 o] _ A - -.v\\.:.\\.\\..\lu..ﬂ...n_.-w, AN P O O L O O O IO 1 O e .Jwai - '

™ SIS AT T P L W 4 mu>1~<> m

\W.‘.. \T_u_l ..;J..uﬂhuﬂuu.d.Ll _ - r -~ -k e ' m d0LDOYIY & !

R S O e QW \\\\_\\\_\\\\\\\\\v e e N R N S E = ;

21721 \\\.‘\L\\\\.Mu\.nuhsnntuﬂ..l.huun.. R T SO U ik - O OO Y ORI S O . ) =
— T r.:.iLi.l_J_ i N JNoLYLNEN | o |
:

i L

L
N
N
3

FdNNd |80

[]
P _ m 1
.:.un, K [ ..
[ ....n.Wu—‘ [T —
ﬁ..u.rl AT TSRO £ ST D WS B % OO OO OO 1 1 T % SO NS S

)
: . LSO O A O |
i .\_hk\_.k\\..a....t.iit....,lr.-ld __-1 _._

I
. |
st te i |

i

L
T
N
~N L
Ny 1,
-y
q 1
A
I
p (S
T
ot
s‘

SUTONVHILB| LY

wa ujwe Vwe VMwea vlw

viiand

- -..% N 1 (i £ o ...a_u...“na..n...u.uwa..,..uw O O O D R O U - '
A Aot S P ) ! v - y= X
o Y R NN N SRR Dot 10-90°% |20y
— T T dd s sy m Q@ |l e 2doloviyd |7
Ny vy = ol A [ i i I |
|| Y A\rts syl SR st MR I R ! STiIISSAAN 190!
Qe U...:-..r. i 1
l.I..IH“MuT.I.I ) S RIS UV UGS IO UG pRION J .W\\A\m..llk.”v" was e > _ - - 0% T O 1 *
e o e o e e o “ 4] ._.. _.!l_-. yub N = w
I I g -1 I Y =l i T T A
-~~~ B upiy pRasiy PR Y E N T B K.‘Il* == l~|( =R N T B b 'T—l == > |.~'l KT § WG
—

Woww

!

i

sTvas e 1 ES e gakscaelirndad-1ire r,..._....:...r.?..u.nﬂ. !
- E 11l FATa0) HIZLP L, e 3 PSS pepet !
{s Rugg Vigz bz 2og B4 Plgt 1 {9l .:2 epl vigL st v* “p g e w9 Vg sg Hg S ABOM 30 i
L57dh0D 26 -G 1~2, 140 31YQ ONILEYLS HOUS ST NI 3HIL NOILSINIS3G R
i

,

1

13

E)

CUAM

WILGT poirasdasiiadpiong « J
G-NO ::U.u_ S NoILOV3d SAIG MIUATY & nﬂmﬁ%ﬁ%&@ﬁ:ﬂ%&:ﬁtﬁwp&q 3

SLET SRS — s

YICHO TEVHIURG 35 /d-0d
qVAOR ISV

NOMLONYLSNOD GNV L.1A43UG20E
ONIYSENIGNT 40 SNLYLS 4.’V FIMAIHDY

ms_ﬁn—mlum QN.U:»WD_\\\\\\\\\\\\
BN N Ao—. SSATNDORUL 83 a3 o aw
g FINQIAHI S e
- .\l.l..w.WI\nﬂl —ai0]

i

Ay i 1aayg

s ey 2=}




* R ) o ¢
T = 3 ;
TTTTTTITET L T 1 a i

| I I ) P I | el - loErY B8 el ~ N
———— . HU q 3 :
S S N 1 d '
| T N [} i “ “ h-- |.Ul..|%.h“d|.“uu"|“u!|lu u
———il Sy 42 .
SRS I I o T ld !
. e ali it s :

B “inh TS i
S S i e “
AR gt 4.2 — .
: 1 i Ty |

i i P { d .
' - nll_l - - . Y 'mlhh Al ————4° m
A ] 5 =
1 _IJ.l_ I~ T4t 4 { !
. : I (13 | :
-.ll&. t—- -t . hlﬁl ddlnlv-‘.“- ..r%n.:.!lr.l.j :
\\\\\.\\ . ) ASNIWLRE | o
=1 ﬂ” 3 STVRRaHD | T
el B o - —cha apae . e anonany ‘ll'-!...ln £ v oanemd H
,I\\\\\\\\v\ — > J2.01d .mw,_
i -‘ H : - i —1 3 ‘ QWUUON_& .
S N § ﬂ\\\\\\\\ﬁﬂ"ﬂ"ﬂf.nﬁn SO O DO S B} — e i
l\.\.\.\\\.\\\\ kb | ) bEEimimN i _.1_ bt -tk ..n.! - -°? _
P O I :ml_!l.\\\\rﬂu waz !.Hu!.ﬂ | -L-. S LA T d MEKIW l2¢ i
L - .t + - . ) .
a.-i-.-....y_h___:“_." Neottitrrmee | Lo -]
redtied0s (A et | | . H 2 povaaw: .,
RI22288 b T e e T ] ey &
- NN Y \.r.\?.. e I .
AN nn.l.uﬁu. s _ | . 2 !
{ “ || — —.lws\x\.s .ﬂ.»._‘._!..“..wfimu-l‘ d Saiinda 20 :
i) = - 3 i
HFFHII ﬁ......_..n!\ SO B 3ES .._ m d—-4- hn(\ i . R -y N RN P - - - = 5 ot ore 1 Emmme— i
7 ) /9715 ) 77 I l;.!q s.v:. t i TP EE R S IR _.. H gt . I s )
.L\\\\\\\A e hessine v e N 0 I R TR O O 2. ‘<zu%l Lo |

S O O O OO0 O O * -1 ._..\\..\\. R .
|2 L2LELALLLA. | . o o L L“ NU G O I 2 ]
_rp sty ere \.\nu.&..\....ﬂ.l.».uunﬂ..ln.ﬂﬂun vy I AR I | R O g i . L O SsTIASSIA [0 _
WETEOREY Oy BRE RS R R S PN vy IR = f=mbe, (Ll R 3 e oo o] m
_ N ~ ; _. 3 i
] I_|_‘ . Ln : ‘aild | oo
B A TR TN TW O Tl 0 A ,.._... 1573 i _tis 0y GE e in g wonso ||
3131dK0D mw |h 130 31vQ ONILEVYLS WOUI § \II U N INL vc:LEUmuo !
» .
= COMLER oot apiid -0 | |
.V 20:..<U Nu 1dNag ﬂ(@ £a10 MIVEA § SaLoND NIVIRO tssines swammg =g |

‘DMA [ oY FAIAM Seseiaiiuc mnbeg - 3

R e L —— ey e L MPTLT S yTE WTTS e "-

¥9020 FSYHHNd 37¢71d-od ;
IVAQLSdY =V i
NOIINYLISNOD GNV L. INSUNO0NS

© OMINIINIONG 40 SLYLS O .V 15103H.

T .3 FINA2HOG Q2SIANIB//7/24/7
SSTADOU s =3y
F9-81~ mnsa AINAIHI S oemnma

“ADNM 399




G- N0IL03% 29.224:52

B et L T Uy,

. o e e s

A et e - —

SalSl MAATY } SILOND NWYLQAO vieesrpe »usmsery ~

J

‘OMA/'DAY FLIYM gl evfeg - 3

L YUy i Yy

b Ty et Aawis

—— e cetem——— ., R

-— e amep

. - . . . ., PR - -
O E T T T S SR e e I P S T T TN I A
PR [ m gt D : <t " [ m * T H b u. “ L . — t o
e I R O SRR B HE PR o P ? o 1 e vy ey e A B R e flib
H [ ] s ) @ w - PO I 1 T e n h v . . - “ ._ m [ ” —. ] .. “ n. ,mn n uuw. . “ M._“..... ....-....ollnn.|l.n.|) 1
A O TN VO T 0 A 0 WA 0 A S i “
. | S : ! . oo “ -. . _. * “ m “ P «»_“ L'} m ¢ d s :
D T T T S O T I T T Y DO SO S T S , .
[ . . . et ., { P } H I . ] '
i ' . H m « m . H m ” [ t — .. " LI I I .. ...n ' " m. ] ﬂ _ wt.. m:.m m.-l -—M ||...m.-”—.‘.l|»|mq‘l nm.. nlu...|||l||"|.l.'.lu|1.l.rpil_ H
SRS 10 I R O MO o 1 v o e n
i iy P Vo * R L e 1 ! L — T ~ . 3 )
R 1 I [ ¢ ¢ 1 2 3 L B I ] [ T8 e “ =y . n.v-. 1 ..T * m “ L] . LS M IR N PN AT YN £ .l.—,..—..-l—.‘-rn A B St T
VP P S S S U S SR DU R 00 DO S SR LI ] ¥ i
o B T e e I A I SOt RO S NG B A N P I I !
: .l.-.lwi!m.l |“J1u..u. “lm nmvl“ - . w. “.w h “ H -.n 1 e ” " -. v."r-_:.m. *. u.:;.!‘ o8 g i . 3 -— ~ _
SRR Rt S T FFRRIEA R N T B A | LTS B
. e ' ..m L i 1 . IR “. b u L i d ~
e s i foeipend - Rl LR e S o e SR A B - -
T BTN I I ...“ e e HE T I S _ deer e _n.q S S Y Y g :L....l,waiﬂ.ncu..hnar.un
} {
. . Yo R § i p PR ’ ! ~ J 14 o
e b PR R T PR SO PR RO O O A O T I T O } |
r.-...-.-..,,?r.“.“ I S RSN £ L S AN N N U L:i 14d i
—— .“n.. m + “ “ .. h .- w n\ m. -w".a..- m. e ] ’ m. - n « [} _ ul ! - » .—il—.- .‘\u\.‘"4-. mllﬂ ‘A P % oLm.s H ~.
p H | 4 2 HR i A i { i 14 | ! -1
.l«\\\s\\\\\\ P ommeramess o R e O DY R N n i [ ! __ “ 2 ark .<.F<UW .
' P P P .3 L L T | ¢ d .
LRREE " | T e .“\\.ru.. »-.u.........q.ru!..-.l M ISR ST B R il et an f 10 ey “ ™1 3 F ?2IH3IH> ..vN
. PErp— — [ _ v e a- l\\\.\\\\\\’bl’ ‘ai..l. [0 NS SU U SR ._...h m H pemgat da- "Ivv'u.v e 3o l.“‘.-.l - e B ..y —
\\\\\\\\\u\\\\TEhﬁn.. R IR LI TR R S O A i~} b fms et w NolLy ".2
PP \\\\\.\&\\ B T i atnr < AU TEE CERSUIE ST R B R B SR A PO O .
] s e NETE IR MRS S 2er ms op s aeepeend {4 ! — TN
. LAz AN e S R I SRR | L R e I oo é..km:.r_
- \\\\\\\\.\ 1 -ﬂfc.ﬂﬁ»ﬁ...l.q.hut . u\. P ST P OO T YU S Y L ] . “ |
.\\\\\\\\\u VEavSsemm om0 T T i1 a5d055: KS% "o
. " R I D B LR T O ] L P
e o= g ..-.. - H I P S v-\ : ....-\.—v.—- — e gastopasg 5 ] §
Cem e D Y S S ot T X SO - s P
. . ‘ P . o ; L o TR ! :. I 1 i d : ;
R . ' -.. .“.- . . .- : ﬂ L B .mn e -l.m . m “.m..”..u. - c|~.l..~m.lfn. =t 1 3 H
£ o - Are: o A u -« - u HE . N dl 4 LY ”l "-)J! — 2 c.’.m|u 3 5 .cm.l." ‘e. q.« mblml.“!t“. m \~( l..“-l .-.... bl Al A &6 il L L Y ] m
. .\\.\‘\\\ \\w T ZUPFESE N FEL L L. i, b RN IR PP LU PR N I o ol ol v.l“__.-;l I i
wt.l ..:. N -wn __. m. \\n \-\\\\\.\\-\ \.l"-..-vyﬂmvlo“nnl””h.-n.ﬂu—l“-u v .o P . . M .m.lm mlw‘.mt .s*ln— m.m..ml “ m | NM V’-.qzuvam_ N-O..
T mn — m..u .n : F m u o \:.-\\o . l.urﬂl.g".!a ] m m. M [ Lt B uir‘nlr “. o R R Y e =4 “
I s SR S T A | : > ;
- i i m...xu\\\ L e iy c b l- .ﬂ - . u €T35S 50
b 4R IR TR S AT _.\.\._‘.,x.m........s i “ i T. . A — !
. * H : ~ 2 “ a . . - » [ - -
Rt LRI N - A R T . ! . =31 - ™~ LR P < I
LRI B T N DR LA 4 YH2IVIH |50,
R RN R HEMUT S I { S RS Lt /
eamaPo. u. .MI. M Om OW OA.. |M1"§.-Q L1 -fr .N- . m- [ » l-lm’ -—l. 1L ‘-"‘ L oad m 'ui-H'Erl} _
PR oo amn Wi cae b ow o . L R BRI '
. 3 ¢ r e [ T : . - - u.. i m . !
- e w. -m..)m..A T miaT ematar :..u_i.._wl.... ..4— a.ouﬂll” o .‘W.:.._._.J.u .uh'. 1 - 113 D- %Q OD.
NS J 0 - ) SO LI Al Sl X S LSS AL K R 3 SR S dadnatily )
B AN TN R I W S N L A R SRCT S B R i wongo |
i 35314m33 892-51=L 120 210 Shriuvis nARL S NE L HOI1418253Q M
1 L )
. DLVYWILET roreemsrwsypent - 5 i
!
_m
»

SINTAHNDS QISIAIAL/2111117

T )

TR ZAS M e
Y TN s

BYediehn Mg
- —I) wa .ttr.v
PR AN P

A>T-)IP2 0 FEpT
STNGIMNIS ecran=m

4340 ISYHIINd 39V Id~0d

AVAQLZ AV -
HOMSAEASNOD QN fi2ov
SKISA3NIONG 40 SALYLS QNV 3NGTHIS

oo ems
hsowrtion




oI C1d o T YT ] E)
! i B T 1m i W N 1 4
1 - v Y i Ty _ - _ 1
n-"n"l |II,I.T- - ~ Jrom § o a0 -l = - - llq'd- llntﬁal S ) | — == .ll' -_— -3 pe—. Y e ] =iT= g =g = sy S Ilm = L =
3 H H m| ~I. o
_ ! 1 _ RN | . d
= ll..T... = - E-5 SLN P B R e N e X R T [ o 0 ) PR BN pt SRS B0 = le=fr=tf=s : = == E]
. i 2
: RS d
] 1] -
== RN BN BN IRl ST P Rl COSY IO TON L N o P B o {2 b = 3
ﬁ - i i =g 2rbem bbb = i fznfes = UIIL —
i e |
: d
i O 20 [ Y WY W U Iy O30 JOO% .«.TLIII Bt B FE ) EO PR 8 SN PR PR . S R Y 3
' 3
2 i i d
- A= e o - U R SN G 0 Wy O O - = 3
_ i [ N A il o]
X d
S e ot B8 K b i U TR B P B el e T T SE] SY N RER Y WS PR E 1 N ICN Y AR B S E
| 2
i N A OO B G I AL d
N . RN A R O Yy el e i S
Lo kit A .-,Tﬁ:_..ﬁ.i _ O O 5 TEnCisi
! 1140 48 1 LETE ‘“........l...w..n.q.w;..a.uu"...aw. LR - d . A9VaVd
T j-l- _\ (7707 ZOASS ﬁa.wﬂnu...ﬂﬂu..n.h\.wu. I O O O 3_ cuzBNIond
2080800004 | =l | L [ i - ~ SISO L O * 4 o 2Eyg aT
) ) _
T ll.ml. !K\.\\ \\\_\ - TU/ trim Nu...ﬂn ~ 1 smm ERl l_.r_n-vu,luru. mgn—-«ow?v?—
SR I [ _ _ \‘\\\\ \\\\\\..um.ndu.ﬂ.hna4Huu..4.._ua..ﬂ1lu..n.nﬂ.... . A _ _ 3
V737874 T 7370 Y oL = ! 1] ¥} _ v T L e b e el )
i | e [ RS BT SRS I ¥ B ....ni.lll!nl.l.l "oy
”l\.“]. e G ! \m |m|.w . _nvn.ﬁlnl..ln.l.-_.iwtu. ..._. N.a_. .". -.M..... _...,.n_url_.uﬂnns. 1T | d :Q-Lt<§.u
_ “ ol . i _\\-m\\"‘\sq\\\\\ \ LT T <o 4l".n ._n—.... T Y U TG NN U R Y OO A 3 da:N-Qszm
\\.\\\\ 224 |ﬂHH.ﬂmir._1..sJ_J r _B_I_.. h-.nl_- m-.“i - d :

R O T G O I "0 g Il . - 4 =aWnd
T :: ety e ;o
st - e e | SNV IO O A I i a -
T .\.\ﬁ\\s\sm\x\\ ¢/ <= o] e mmwua:éﬂ..uxm

I I I- [T T - 0 I ¥ A Y S U L
WYY \\.. S Lu....._. wel || : Y O O O d
e e [ L .\\.\\wb.\\\\\\ﬁt.u.. " : - T G O 1 O - m T12553A
et mofs for -. . EN Y .._ .y e - .. Aol Bk EXX RO SEN FART FURY I N -1 B B E=0Y o0 SR P £ = )
L e T o

_l. - - I_. l.wl— it el "u!u 1n-\n..3?:—-u.. Aiirvi] JR I S LIS I S Y 3 - al d
I-IIII TR - L - - \\\. \\\A\. B e Y .-0.. ek EMIET MW ...J..n. ~apn - 1 .

_ﬁ..F;axb.?.s CIRTTI T R T 4 B LI N L IR R I L T W NHOM 40
i 3137403 S9- m_..b 140 J1vd ONILEYLS HOHS ©— =T NI Gl | NOILAIYI5Ia

l9-1v50dsIa 2 NMOAMOT8

*tlli,\ill\‘ll AT e e e Bt W et

YBLI %

8v-5

[-5—

.~ mtem -

-op sor ATNGIHIS
—ig

EL1]

cEne

R I L o 2R

.\JQ..L&-H awm
LI:IDNIUWHNH.B

CAGIASE 277707

Sald MIATA &

7N .s

SRLVIAIIST meegwetinntvopron — U

VM

3LOND MIVIL) o
a/°'v3U anym ?.a!qﬁ? .....a.m m

R e

A302A0 4&<IU~5& u.\<.~ «0d

J{\..

< ddVv -V
ROMORYLSHOD ONV L: _M3unide

e

]
o




. “ s T T U
.ll...l......l. _ -4 -4 _ *-* m “j &..“.w e 1* ! _..._n ;, I..T— - m g T
e SRR R R R R R RN o e s - . R

7 “ [ w* ~ - :- '.“.1 I.l_ . §—f—f— T e Tl I Y VP R [ Y O T I Y D0 e !
\:\..3. \\«\ s =2 L . 2 ABRLYENS,
O N \\\\.\.‘\.\"\\L v I A I —1- d g
_ﬁ T T R P e T S
\\N\\\ 2L !Th,uq.ﬂ._u.u”ﬂu: _ ! _ i _ LI O 2
-7 4 4 I St — d ANYia Th
1 ! .1-. _ f “ m K\\\. nli_.lcll—n.ﬂl.vld““"nlln-ulhluu"l..| e v I..m —
m.k\\.\\\_\\_\.. o I T 8 o) [
RSN RS V) T VT e W U 1 N d AR
L ﬁ _I _ .DF\\ﬁ “\ ﬂ ”\ “.w-\ql\.wﬂ UL 11 1T g =&FRLM XAheod
T\\\k&.\ \\\ i e ﬁ. Lﬂ._. , SEDY7 T
WS T R Vs T VI TR % 3 - d
i i 4._ N i =7 o 3 Aramnalon
EN\\*\_\\\\ ..;_nl _ m _N..H\TuiTJ— _ ﬂ = b b 3 (]

. W&N\“.\n\.\m\.“\ 4 r.m...l.:-._..l_.:-l-r.:l..uu m...uuu-' M .HJ—Qm
II;.\\\\\N,,.‘\T!. m -w....- H..,_..m_l i? o e S e e 3 (NOkVLNZW
I | i\\«t\\;l_-r«n I - RN d .

- | preariri ..\.m.u..thﬁm:. o e g riasn
SOOI 0 N b f - -} cafedifim e .
Cortpitih | mmmm g [ 5T
R \S_:ﬂ\\ w_.\_r.., Tt Taraa Hele T Feoe=HddNe
f. = -8 - = = - -- BE N 3 ) - == (= P - - d
IL\QESL; e .._ F LD 5
! _ =it S | I I d ‘odnd
_r _ _ .l._ m B3 mey ) e 3
7y R R e i e A N I I o NE
|\\.v\\w _\\ 77/ \-Ik-.nuunlhd-. .nl/.\ - - .lwl - d mummn\lm\r
| I O S O ) T b e L i 3 _
L LLLLL LS L LS, 2 3 H < R A . J
rh 74200 405 B e ~.u..a - J d  &J5LYIH
= PR R AR R s
ne - 2a1tdo.
- LAF-L.A!;,.FJ-.u.‘qI 1 Ly tae T:Jnﬂm d Y WE..nQU
AT O 4 O OO O Y B 8 7y 77 ey === = g N T 3 WV3LS
HERREEI . I [ > ¢ b e
i I SV SUNU SV DU UUR D U R H PN * _._\. L 7 —W&
[ L O O O == 3 e O O O I ~ Mw._ ERIEAL/
L - ] w SISy,
s 0 - 3 RO.E \r.:..__._.:
| (2,95 &gz Vigz b1z S0z 6L Bl ML RIU TESL Pyl VIRl LT GGl ROl 76 '8 L V9 I Sy ot vep ¢ SY AHOM 30
{ 3131dWD3 : "BP5 ]~ . 140 3LYQ INILEYLS HOUS $—TVLNT FHIL NOILJINIS3A
\: \)
, - 1Ny saia M3z 3 530N NIviaD i
. MNIVLGO sewsisie-twonmsorg — g
] h. }2 ..—Q > NLI:..—c_J_ 'OMA/ DAY ALIYM G sban oz ug - 3

A3AAN0 ASYHIYNG aAovid -0d
MVAQEdAY =

NOLLONYLSNOD ANV LNINa40I0Ud
OMIHIINIONT 40 SALYLS ONY 3NA3HSS

TSz ON SO - Yo
g2i-r2 N 3naats \m aRzlAaR w1

- -MHMMMIHV _M.u“m S UNO0d mx e mm
i =4 ....._J nazHss

v [y - \..“

o — ma



joiel L1
T — 896T ‘$T J2qUOAOY
moﬁh\g% o % *op agoday ssaadouy
AQ\.‘\ —T *40BJqU0D 92U} JO SUOTLITHUOD pue swIal ayz yatm patrd
-woo AfTnJ sey Joioesjuo) eyl eyl jue 8gedTITJIL) STYI JP o1ep aya 44 dn 10eJIqU0D dY3 JO swIeq
ayz y2fM 2duEpIooe UT ‘Udooay 043 2lfaeded pue dnp sT Junofe BY3 JeYS (SOTJTIILD pauSTsaspun By,
. 827 6 6T
L € T c - uoTquUaey YOT S5O
_ 1€ 01 2 T=X fQLT=H D3eL0CIOOUT UODOII
l_ -
S 2 € f13LT=4 poqeodLoour uoooxg
| ; s ¢
) > q o 5 q .0
99q
0] patowrsy | Yiuow wesnd
\—DD-U< vvnosmamw mh:\- &O_.—n_ .—D
oALjo NN /10Ny | pug jondy wap K060y, Buyjsod ey

(Ajuo asn LousBy 104) ojog Bujuuoid 9

sbutuiog gapsuo)/ponnoug so Gy

46/puD (Uo1jo1D) pung J0) Loyordosidy py

$

I9A1923y squawdng ¢

g0 wonnicdasyg 7

aalojuasadoy

pazuoginy jo 9111} puo dunjoublg 1

Niex jo adosg woilurg nf

S

w L]
P2|[1g siunowy ¢ junowy |205U0Y pepung g
$
add | o040y 4 SN[ §305U0D) 9 iwoy ¢ H-X
e 19948 (ve1ioi0daud 219387 5UINATNIS) £38)
8,10¥03 *°N

noang 136png
poaosddy uwioy

‘ON D40 ¢

sAoq Niop

19°°N &

Popu3 yiuow 04 |

(spuosnoys ut siojieQ;

180d34 TVIONVEIL LOVULNOD

(13




6Ty P~ -12f6F

DEVELODMMERT OF 16T IYDROGASIFICATICN PROCESS
Progress Repori - December 1468
‘ to
Office oif' Coal Research
Contract No. 14-01-0001-381 (1)

Hydrogasification Test Program

During the month of December general maintenance was performed
on the hydrogasifier reactor. Approximately 400 lbs of Montana
lignite was dried in the fluidized coal pretreatment unit.

Drying was carried out in two stages using air at 2409F. The
lignite was dried from an as-received moisture level of 35 per-
cent to 10 percent in the first pass, and then further reduced
to 4% in the second pass.

Electrothermal Gasification

Three runs were conducted during the month in the electro-
thermal pasification test unit but steady state conditions
were not attained because of various operating difficulties.

During ran E.G. -7, after switching from fluidizing nitrogen
to process steam at the desired run conditions, a short-circuit
occurred at the resctor top accompanied by a rapid loss of unit
pressure causing the test to be termninated.

The short-cifcuit occurred at the seal ring in the pressure
closure through which the electrode enters the reactor and
caused the failure of the pressure seal. The probable cause of
the short-circuit was moisture on dust particles collecting
between the exterior closure surfaces or a bresk in the coat of
electrical insulation on the seal ring. The surface of the



closure was re-machined and a tet'lon riller placed. aroind a new
ring to prevent accumulatlon 2 foreign matter. After a success-
ful pressurc test, tosting was resuned.

Runs .G, F and F.05. 9 were terminated due to n malfunctlon
of the silicon control rectifier of the d.c. pgererator. As the
overall resistance of the syétem-decreased during heat-up, the
current Increased Lo above the current limit setting of 2C0 am-
peros. '

In normal speration the SCR unit should limit the current to
the 20C ampere setiingz by decrcasing the generator voltage out-
put. In these tests however, the voltage increased as the cur-
rent exceeded the 1limit set. This loss of control forced the
tests to be terminated. '

A representative of the motor renerator supplier was on hand
d ring Run BE.fi. -Q. Af'ter sendiny; the SCR unit to the manufac-
turer, who tested it and proved it to be alright, the problem
wag traced to armature reaction voltagé which was being fed back
to the controller ~iving an incorrect signal. A low value resis-
tor was placed in series with the armature interpoles to serve
as a current sensor for the control circuit. Several heat-up
tests have been performed since the system is now operating
properiy.

Pressurization-Depressurization Test Program

The water-char slurry system proposed for'discharging the
char from the hydrogasifier is undergoing tests to establish
the specifications {or the slurry pressure letdown devicz. A
25-30 gpm loop was built and tests were initiated using a fixed
orifice. Initial results indicate that wear on tne orifice will
be small and that this approach to char letdown is quite feasible.

Engineering Fconomics

A preliminary draft of a report by Paul Weir Company on lignite
mining costs has been received and reviewed. Suggested changes
were outlined and discussed with the consultants, and the final



report will he recrnived by the end of January.

Pillot Plant Desipn and Construction

This phase of the work is covered in the enclosed Procon
Progress Report No. 5. IGT efforts in this aree in addition
to general process worlk have bheen to develop an adequate disposal
system for char and the oils produced.

»

York to establish a guarantced raximum price is estimated to
be #5Y complete.

During the month, no new inventions were made in the course
of the work.
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Progress Report No. 5

W-1784

Coal Hydrogasfication Pilot Plant

SUMMARY

DEVELOFMENT OF THE GUARANTEED MAXIMUM PRICE W-1784 X-1

All ma3§r equipment specifications are complete and out
tor guotations. Quotations have been received for about
sixty percent of the equipment. The remaining quotations
will be‘recelved by December 24, 1968, Evaluation will be
complete on this equipment by December 3lst.and the

Guaranteed Maximum Price complete by January 1l5th.

Estimacing has begun on the "back-up" (general) items for
the project. A specific cost study is being done -to

determine the most economical utility scheme.
This phase of the prciect is (eighty~five percent complete).

DESIGN ENGINEERING W-1784

Various reactor design and fabrication problems are being
discussed with Struthers-Wells. The initial scheduling and
coordination meeting has been rescheduled to between the

19th and the end of the month.

Supplementary refractory proposals have been submitted and

are being evaluated.




Coas. HydrogasizZication Pilot ‘ Progress Report No. 5
Project No W-1784 ‘ Page Two

II.

B, DESIGN ENGINEERING W-1784 (continued)

The erection cf the warehouse is expected to begin the
week of the 23zd or socner depending on the building

permit. The Edison transformer foundation pad will also

be installed.

Layout details will be finalized for the material handling

egquipment "y the end of the month.

BAR CHART SCHEDULE

III.

The schedule for establaishing the Guaranteed Maximum Price

has been up-dated to reflect progress and schedule changes.

CONTRACT FINANCIAL REPORT

Procon'’s portion of Form No. 8CR0178 has been completed
and reflects actual costs incurred through the last

calendar month; estimated costs during this month; and
the estimated total cumulative cost through this month.

All costs have been rounded off to the nearest thousand

_dollars.
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