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ENGINEERING. REQUISITION

PRCHEEG.

Form M-200-1 - 3/76 {Rev. 3/77)

DESCRIPTION___GAS BOOSTER COMPRESSORS. DATE

JULY 24, 1978
UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT. 4814
4 ; > ! c
ITE! 0. DISTRIBUTION |PUR. ORC
N%\.d pgcgs DESCRIPTION ITEM NO. | NUMBES.
Furnish gas.booster compressors and motor drives with speed
increasers for distributing coal gasification gas in 4
accordance with the operating conditions and requirements
specified ¢n the data sheets and in the specifications of the-
Engineering Requisition, as follows: :
A. G. licKee Specifications
254 Summary of Utility, Site, and Utility Cost Data
266 Instruction to Vendors for Data Submittal
291 Spare Parts
1450 Centrifugal Compressors
451 Vendor Data Requirements for Compressors
458 Lube, Shaft Sealing and Control 0il System
701 Shop Painting ~ ‘
751 Equipment Noise Specification
11105 A.C. Motors :
AN
i
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TL-325/13

N

UNIT

.-F;NG!NEER!NG REQUISIT‘ON

EACHRE

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION._._GAS BOCSTER COMPRESSORS

FUEL GAS DEMONSTRATION PLANT

DATE JULY 24, 1973 -

CONTRACT.

4814

(ITEM
NO.

NO.
PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORL
NUMEE#

1~

[\

NS

Gas Boostef Comp;essors
Tag No.: C-401 A&B
Motor Drives for Item 1
Tag MNo.: CM—AOi A&B

Speed Increasers

Tag Mo.: CX-401 A&B

\___MADE BY: TR C

3]

1ECKFD BY:
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ENGINEERING REQUISITION . o .

NiciKee

Form M-200-1 : 2/76 {Rev. 3/77)

DESCRIPTION.__GAS BOOSTER COMPRESSORS A : DATE __JULY 24, 1978

Y UNIT FUEL GAS DEMONSTRATION PLANT — - CONThACT : 4814
( : . i q"\.‘
ILEOM p’fégES . DESCR'pTiON D|STR|BUT|O-J|PLR ORD

ITEM NO. | NUMBER

Additional Infcrmation

1. The booster compressor shall be a multistage centrifugal
type, and connected to the driver through a speed
increaser by flexible coupling.- A guard shall be
provided for the coupling. :

2. The casing shall be constructed of cast steel, and split
horizontally along the centerline of the rotor shaft.

3. The gas inlet and outlet nozzles shall be an integral
part of the casing, flanged, and located on the bottom of
the casing. '

4. Condensate drains .shall be provided cn the bottom of the
casing.

5. The shaft seal shall be the dry seal labyrinth type made
of stainless. steel. Automatic shutdown seals shall be )
provided for use during standby.

6. No brass, bronze, aluminum, or rubber shall be used in
contact with the gas or condensate.

7. The comprescor and driver shall be mounted on a
fabricated steel baseplate.

8. A console type pressure lubrication system shall be
provided. The system shall be complete, and include all
the necessary pumps, coolers, filters, reservoir, piolng,
gauges and safety switches.

9. The rotor assembly shall,bé checked for static and
dynamic balance.

10. Accessories shall 1ncludb panel boards and vibration
detectors.

N

AN
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ENG‘INEEWNG REGQUISITION

BICHER

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION..__GAS BOOSTER COMPRESSORS } DATE_________JULY 24, 1978

L UNIT FUEL_GAS DEMONSTRATION PLANT . CONTRACT. 4814 -
S — : . , , —
ITEM NO. : DISTRIBUTION |PUR OFRC
| No. lPircES| DESCRIPTION ITEM NO. Num;’::es

11. The Bidder shall f£ill in the information on Data Sheet
Form 533 100 7-65 for tlie items that will be included in
his proposal . '

-3
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VENDOR BEQUIREMENT DATA SHEET

HICKES

FORM M-693 7/76

PROPOSAL REQUIREMENTS
ITEM DESCRI2TION © REQUIRED

1.1 A statement MUST be submitted that equipment offered is in strict compliance . ' 4

with specifications, otherwise a complete list of exceptions is required.

<% ; : y.
' -v/\ 1.2 Preliminary outline and arrangement drawings. . :

3 Descriptive literature including cross sectionai drawings.
. . . . X
Data sheet completed by supplier when included as a part of thic E/R.
Material specifications.
Qate for furnishing drawings. s
. . ¥
arating weights.
\

‘ng wemﬁts

\|c Test Weights-- Vessels 8 Tanks

J.
~
D

complete dota sheet (M-250 for Vesseis, M-300 for Tanks) whichever ’

fves . .
/ " X

X

s

1CHECKED BY PAGE Q¥ CONT. NO. /R NO.
. o L3ty G-1




REVISICN DATE:

ARTHUR G. McKEE & COMPANY
CENTRIFUGAL CCMPRESSOR

DATE:__7/24/78

SHEET | OF 2
'SERVICE:  COAL GAS BOOSTER COMPRESSOR iTEM NO.: ., TAG NO.: C-401A&B
DRIVER: TYPE.  MOTOR | no  UNITS REGD: . WO, CASINGS/UNIT:
FURNISHED BY COMPRESSOR VENDOR MANUFACTURER:

GEAR: TYPE

MFR. SIZE & MODEL:

FURNISHED BY COMPRESSOR VENDOR

SERIAL NO.:

. PERF. CURVE:

APPLICABLE STANDARDS: API 617,

OPERATING CONDITIONS

WESTERN EASTERN
RATED NORMAL DESIGN NORMAL DESIGN
GAS HANDLED
CAPACITY. LDS/HR B 114,970 155,355 124,700 168,535
. 5,025 6,790 5,320 7,190
moL weIGHT 22.88 22.88 23.44 2354
5CTM 10 147 PSIA, 50°T) 31.780 42,945 33,650 45,475
:;_71,9"_{2@5”’”; rs1A 13.9 ‘ 13.9 13.9 13.9
INLET CONDITIONS '
5 PRESSIIRE, PSIA 14.1 13.9 13.5 13.4
| TEMICRATURE. °F 95 95 100 100
o, RELATIVE HUMIDITY 100 100 100 109
Ckececn 1.384 1.384 1.383 1.383
.-—Co,\,‘p—;igé.s—-l—alL”'Y 1.00 1.00 1.00 1.00
e
DISCHARGE CCNDITIONS
PRES5URE, PSIA . 24.3 25.6 24.5 26,1
TEMPERATURE. °F
COMPRESSIDILITY
cFM
_COMPRESSION PATIO
ADIABATIC HFAD (FT ) (IN Ha )
SURGE LIMIT. INLET CFM
_connresson one _
COMPAFSSOR APM
CONSTRUCTION AND MATERIALS
TYPE: CASING SPLIT (VERTICALLY ) (HORIZONTALLY ) _IMPELLER(S): NO. . DIA, IN. TIP SPEED FPM
SUCTION: (VERTICAL 1 (HORIZONTAL ) (AIGHT Y (LEFT  )* __(OPEN ) (SEMICLOSED ) (WELD. ) (CAST ) (RIVETED )
_‘é;z-r_A o . ASA RATING ' RACIAL BEARINGS:
g:;cHARGE: (VERTICAL ) (HOR!ZONTAL ) (RIGHT ) (LEFT )= THRUST BEARINGS:
_S’IZE T '—__,.A.;A RATING SHAFT SEAL: (LABYRINTH ) (OIL )
_}?_égsw;;gccounc:?rmm-: ) (LIOUID INJECTION ) (DIAPHRAGM ) . || (DASE ) (SOLE - T PLATE (COMMON ) (SEPARATE )
(EXTEANAL ) BY __FOR (COMPRESSOR _ ) (GEAR ) (DRIVER )
T ) |l MATERIALS
_'s;}»—r::;;_—crzmmuous CASING . SHAFT
_;sv:;slrlc—nih‘_ . 28D CRITICAL 1MPELLER . _DIAFHRAGMS
TROTATION FA ‘.r‘L-J-r..r..Ar)l.'r‘l.iNr; END:ICW Y (CCW ) CASING MECHANICAL DESIGH LIMITATICHS: PSIG *F
TVIEWFO FACING COUPLING YD
REMARKS: _
oo Bach compressor shall be suitable for the_abave vequirements.,
MADE av CHECKED Ov PAGE oF CONT. NO. i[ B -

Yorm 274A 600 7-86




REVISION DATE:

ARTHUR G. McKEE & COMPANY * -

CENTRIFUGAL COMFRESSOR

DATE:

7/2i/78

SHEET 2 OF 2

CONTROLS

DRIVER
_CONTROLLED FOR: (SUCTICN PRESS ) (DISCHARGE PrEss S (FLOW )} ELECTRIC MOTOR
HETHOD: RALLEN—— _TAG M0s - 40/ ALE
(CONSTANT SFECD ) (INLET GUIDE VANES ) (SUCTION THROTTLING \/) RAAKE .
_— by O THEE S . RPM: . ROTATION (CW ) 16CW ) *
(YARIARLE SPEED ) THROUGH (DRIVER ) (HYDRAULIC CFLG, ) CNCLOSURE: CINSUL.: ’ . TEMP. RISE: o
IMAGNETIC CPLG. ) . By __|jvoLTirHAsECYCLE: L‘.I(gc:' 3 /60, NEMA FRAME:
ACTUATION: tMANIIAL ) (AUTOMATICG”) _RFARINGS: . LURE:
_TlPE OF §\‘STE?J; IP]‘.'F_U‘-!ATIC__J (H‘(DﬂALIL.I.C___L-TI, .'C]_’_R_‘(_‘_,:E_l _ rxcrr. . (DH”F("" {‘OPJ‘{ Y iM_ ;. Y(RFCTIFIER 3 BY
CONTROL AIR PR RESSURE RANGE: . SSIG POWIRFACTOR . FOR DFTAILS SCE
b r*r|0_.*_(~r_‘f_u'_u::rr MAX. *SPEED ) (FLOW .)_;*. Pslr',-— —b T~ ]\_;'z T o o
UFOM SiGHAL AIR PRESS. F‘\,L-” T (STI7 TLANINE ) /CAS TURAINE ) NTERNAL COMPUSTION ENGINE )
] _ FaR OCTANS SEE v rase
LUBEZ SYSTEM . GEAR & COQUPLING
_(STPAPATE  * *COMMON 5 FOR ICOMPR o1 (GFAR «7) (DRIVER =) GEAR: MFR. & MODEL
CONSDILT IYTS .,/f,'uo y 8Y - 7 :\Grd/\ MIN ERVS"E PAETOR o . NO. REDUETIQNS: .
_ou.-n—c-;gavom {INTEG_.'E_A_L_:_/.)' (SEPARATE ) ouTFur qu\FT: RiPM . HOTATION (CW ) (CCW ) ** )
RETENTION TIME MINUTES. HEAT. CCIL [YES ¢ (NO ) RATIO: . MECH, EFFICIENCY: %_
MAIN PUMP: TYPE . L MAT'L. __PBEARINGS. . LUBE:
DRIVER HP  RPM MAT'L.: CASING ., GEAR . PINION
SPARE PUMP- TYPE L MATL. COUPLIMG: TYPE. »FR. & MODEL B
DRIVER . HP . RPN _HIGH 5PEED
OIL ZOOLER: (YES »i(NO ) TYPE LOW STEXD
TURES: MATL. . DIA . BWG
TGl FILTRR: (YES “V(NO 1 TYPE . MICRON INSTRUMENTATION
TJTH.!TIES: STM PSIG A °F EXHAUST PSIG INSTRUMENT PANEL: '_"(cs_"f_)_fmo ), PANEL MOUNTED = (PM)
CURRENT VOLT PHASZCYCLE / / M| fRESS. caugEs:
SEALING SYSTEM DIERROMETERS
L. LEVEL GAUGES:
COMRINED WiTH LUBE Oil. SYSTEM: (YES ) (NG SIGHT FLOV:
TyeE: TACHOMETER: . RANGE
GA3 INJECTION: (VES ) (HO_ ). EDUCTOR SYSTEM: (YES _ J (NO_ ). ALARMS:
SEALING GAS: AVAIL, @ PSIG & °F 11 TRIPS: L _—
CONSOLE: (YES ) (NO ) &Y
OIL RESERVOIR: (INTEGRAL ) (SEPARATE ) GENERAL
RETEHTION TIME MINUTES, HEAT. COIL (YES ) (NO ) _ELECTRIC COMPONENTS: TXPLOSION-PROUF (YES ) (NO )
CONTAMINATED GIL GRM: _CURRENT TO CONTROLS: vOLT/PHASE/CYCLE / /
MAIN PUMP: TYPE CMAT'L. COooL. \-.'g_T_E_R:_AVAIL'. G °F & PSiG. TOTAL GPM
PRIVER . HP . RPM _USIT INSTALLED: (iNDOOS ) (OUTDOOR ), ROOF (YES__ ) (NO_ )
_SPAKE PUMP. TYPE . MAT'L, ___WINTFRIZATION (YES__}(NO )~
ORIVER . HP . RP1A WCIGHTS, L35: COMPR, . BASE . URIVER
o OILCODLER: (YES )} (NO ~ )} TYPE GEAR L TOTAL . MAX, YO LIFT
' . DIA, . BWG I INSPICTION & TESTS (WiTNES SE0 = W, NOT ‘WITNESSED = NW):
_Oﬂ._t:&i{_»j: /v_rs___', (MO ) TYPE . MICRON SHOP INSP. . MECH, RUN . HYDRO. PSIG
_i‘ﬁ.}l[[}_fgf_’il T s °F. EXHAUST PSIG PERFORMANCE {AIR _ 11GAS ) . DRIVER + COMPR,
CURPENT VOUT/PHASE/CYCLE / / SPECIAL
T ) &S5 5 I G L T L.
SVIEWED FACING MOTOR COUPLING EMD +syIEWED FACING GEAR QUTPUT SnAST END
REMARAS: ___ .
- =z 7 - MC4814A /
MADE B3Y \ CHECKED BY PAGE (oY) CONT. NO. R.M Qi
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ENGINEER!NG REQUISITION

MACHES

Form M-200-1 - 8/76 (Rev. 3/77)

" DESCRIPYTION___GAS BCOSTER COMPRESSORS

JULY 24, 1978

4ADE BY: TR

CHECKEED PY:

PAGE 8 OF

£/R G-1

\7{HWT FUEL _GAS DIMONSTRATION PLANT CONTRACT. 4814‘-,
“(1Tem | no. ' DISTRIBUTION|PUR. ORT:
NO. {PIECES DESC'RIPTION ITEM NO. | NUMBER -
COAL GAS BOOSTER COMPRESSOR
C-401
GAS ANALYSIS
Western Coal Eastern (Coal
, Case 1 Case 2
Component: tiel %, Mwet Mol 7% "wern'
o 24.57 23.75
o, 5.40 5.73
Ho - " 21.16 18.12
N» 40.87 44.30
CHy, . 6.61 0.66
CoHg 2.19 0.28
HoS 0.16 0.01
| COS 0.05 0.09
NH7 0.39 - 0.31
HCN 0.002 0.01
Hs0 5.60 _6.74
100.090 100.00
(Note 1) (Mote 1)
NOTES:
1. Gas may contain up to .0l gr/scf of tar and .0l gr/ccf
solids.
;
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EFN{GENEE.RING' REQUISITION

SECHIER2
Form M-20C-1 - 3/76 {Rev. 3/77)
DESCRIPTION___COAL GAS BURNERS ) _ DATE APRIL 4, 1978_
{ CUNIT ‘ FUEL GAS GASTIFICATION PROJECT ‘ CCNTRACT___ 4814 3
“irem | NO. . ‘ ' DISTRIBUTIONIPUR, GALH
| NO. IPIECES] DESCR‘PT'ON ‘ (TEM NO. | NUMHER
. - o
_ : - |
Provide burners for use with low Btu gas from a coal
gasification system in accordance with this requlsltion and
the following specifications.
o |
"'-/. Arthur G. McKee Specifications (to be provided later) |
. B . . ‘
266 Instructions to Vendors for Data Submittal
290 Welding Fabrication, Weld Examination '‘and Inspection
291 Spare Parts
industry Specification
ASME Sect. VIII Latest - S
‘ |
\
4
TL-308/128 MADE ‘BY: 1JC CHECKED RY: HMe : AGE 1 OF 7 E/R B-1




ENGINEERING REQUISITION

Form #3-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION___COAL GAS BURNERS DATE APRIL 4, 1978
GNIT FUEL GAS GASIFICATION PROJECT CONTRACT 4814
(irem | no. a " DISTRIBUTION|PUR. OR 7
NO. [PIECES ‘DE:’CP"PT'ON ITEM NO | NUMEEF
1 54 | Low Btu gas burners
2 54 | 0il guns for air ato_mization
3 1 Prbtotype burner with oil gun '
|
\___ HADE BY: 1IC _CHECKED BY: HMc PAGE 2 OF E/R H-1



CL-108/124

ZNGINEERING REQUISITION
Nices
Farm M-200-1- 8/76 (Rev. 3/77) .

COAL GAS BURNERS

BESCRIPTION DATE APRIL 4, 1978
UNIT ~_FUEL GAS' GASTFICATION PROJECT CONTRACT 4814
(iTem | No. Ean o DISTRIBUTION[PUR. ORD
NO. IPIECES DESCRIPTION ITEM NO. | NUMBEZ
Design Notes
l.  Provide gas burners suitable for a fuel with the analysis
listed below:
% by Vol.
; Cco = 27.65
§ €0y = 3.54
Hy = 19.32
No = 42.83
Chy = 2.14
Cohg = 0.07
CoS = 0.06
Hs0 4.37 !
NH3 = 0.01 w
HsS Trace
2. The total energy input through a single burner shall
range from 5.0 MMBtu/hour to 20.0 MMBtu/hour including
the evergy reflected as temperature in the fuel stream.
The gas temperature will range from 270°F to 600°F;
therefore, the minimum firing rate shall be 5.0
. MMBtu/hour with full temperature 600°F and maximum firing
i rate 20.0 MM¥Btu/hour with fuel at 270°F.
I
f3. The burner will fire vertically and will be mounted in
~ the bottom or floor of a vertical cylindrical combustion
chamber. Chamber inside dimensions are 7’ wide by 1876"
in height.
4. The products of combustion are directed from the
combustor to a metalurgical furnace and are required for
the wetalurgical use at 2350°F. The combustion products
must therefore be diluted with ambient air diverted from
the main combustion air duct te achieve the required
| : product temperature.
MADE ny _4JC CHECKED BY M PAGE 3 OF E/R H-1



ENGKNEERING REQUISITION
PACHRS

Form M-200-1 - 8/76 (Rev. 2/77)

CESCRIPTION.___COAL GAS BURNERS -  DATE___ _APRIL 4, 1978
L UNIT FUEL GAS GASIFICATION PROJECT CONTRACT__ 4814 -
(1Tem | ~o : DISTRIBUTION |[PUR. GRE:
I'—;‘OM PIECES DESCRIPTION ITEM NO. | NUMBER

L

During start-up and in refractory dry out periods the
combustion chamber is operated at 600 F. While this
perfermance can be achieved with alternate fuels, if :
necessary, it will be advantageous to use the coal gas in
- . this operating period. Vendors shall review their
equipnment for tbe-6000F operation and state whether or
not the equipmenc is suitable for that purpose.

5. The plant elevation is 1615° above sea level. The
combustion chamber operates at a pressurized condition
ranging from a low of 4 psig to a high of 5.5 psig. The
high pressure condition exists at the maximum firing
rate, the low pressure condition at the low firing rate.

The nature of the. process causes a constant fluctuation
in the combustion chamber pressure of approximately 0.3
psig (8" Hy0). The burner vendor shall supply a burner
or recommend auxiliary control equipment that will
provide reliable service at all flow conditions with a
fluctuating pressure condition in the chamber. The
cyclic period of the pressure fluctuation is
approximately 30 seconds.

7. The cecmbusticn air blowers provide air for multiple
process uses but include ample air for the burner
requirements stated herein. The ratiug of the blowers
includes an 8 psig discharge pressure. Wear in the ‘
blowers, long duct runs with flow measurement and control |
valves suggests that the maximum air pressure which can |
be arnticipated at the burner when the pressure in the
combustor is at 5.5 psig, is 7.0 psig.

1
1
i
i
|

8. = Fuel is discharged from the gasifier at slightly above
atmospheric pressure and must be compressed for use in
the burners. The compressor znd the energy required to
drive the compressor are major costs to the consumer
hecause of the large quantity of fuel that will be
consumed. The vendor shall consider that a low fuel

CL=308/7102°% MADE RY:  J3C CHECKED BY: Hilc PAGT. 4 OF E/R _H-1
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DESCRIPTION

ENGINEERING

REQUISITION

Form M-200-1 - 8/76 {Rev. 3/77)

UNIT

COAL GAS BURNERS . ' DATE — _APRIL 4, 1978

FUEL GAS GASIFI@ATION PROJECT CONTRACT.

\

4814

(1TEM | NO.
NO. IPIECES

DESCRIPTION

DISTRIBUTION
ITEM NO

11.

.pressure system is asmajor consideration in evaluating
equipment.

A single burner is desirable, however, if the fuel line
pressure can be substantially reduced or performance
improved, multiple burners will be considered.

The existing system injects dilution air arcund the
burner. Moving the point of injection for dilution air
means additional duct work and modification of existing

o refractory linings. Dilution air injection in the burner

vicinity is comnsidered an advantage if it does not
interfere with the .combustion reaction or burner
performance.

The metallurgical process requires a constant flow of air
at 2350°F from each furnace. The historical mode of
operation has been to manually establish comstant air
flows at the burner nozzle and at the dilution air nozzle
allowing the fuel flow tc float automatically to maintain
the desired discharge temperaturea.

The vendor shall state the anticipated excess primary air |

condition at which the burner will function safely and
shall include recommendations in the need for ratio
control equipment.

Alternate fuels have been and will be burned when the
primary fuel supply (coal gas) is not available. Those
alternate fuels are:

a.  #2 fuel oil

b. #6 fuel 0il heated to approximately 240°F

c. Coal tar with the same viscosity as #6 fuel oil
)
heated to 240 T.

; :
\___ MADE BY:

_E/R H-1

. .
JJG CHECKED BY: HMc PAGCE 5 OF

PUR. ORD
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ENGINEERING REGQUISITION

q.n -1%?”

DESCRIPTION

L UNIT

Fo.m #-200-1 - 8/76 (Rev. 3/77)

_ COAL GAS BURNERS DATE *_ APRIL 4,

t

1978

_FUEL GAS GASIFIFATION PROJECT CONTRACT.

__48l4

" ITEM
NO

NO.
PIECES

DESCRIPTION

DISTRIBUTION
iTEM NO.

‘PUR. JARTE

NUMDS -

e

12.

13.

14.

15.

16.

d. Natural gas

[ .
Liquid fueis have been air atomized with the combustion
air stream previously described.

New burners shall include neceszsary equipment to burn the
altetrnate fuels and it shall be possible tc switch to an
alternate fuel with only minimum or no downtime. A
flanged nozzle closed with a blind flanged in which a
liquid fuel gun can be inserted is acceptable if no
easier alternative is available.

If pilot burners are required to maintain liquid fuel

ignition or coal gas ignition during start-up or during

.normal opelatlon, pilots shall fire propane, natural gas
or coal gas if coal gas is feasible.

Vendor shall confirm the fuels which can be burned with
the pilot burner and shall state when the use of the
pilot burmer is required. If it is necessary to alter or
modify pilot burners for the various fuels, the vendor

should describe the changes which are necesrary when
switching from one fuel to another.

A prototype burner will be purchased and performance
tested prior to the comversion of production eguipment

Because the system is pressurized with either
combustibles or hot flue gas, ASME Section VIII has been
specified for the design of pressure parts. If this
presents a problem for vendors, other reasonable
standards will be accepted prOVLdlqg that safety 1is
assured.

A welding specification is referenced to assure safe
construction of the production equipment. Vendor’s
standard procedures for the manufacture of castings or
weld fabricated equipment will be acceptable in the
prototype burner.

1
-
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\

cMNGINEERING REQUISITION

APRIL 4, 1978

MicKea |

Farm M-2090-1 - 8/76 (Rev, 3/77) . . .
DESCRIPTION____COAL GAS BURNERS : DATE:
UNIT . . - FUEL GAS GASiFICATION PROJECT .- CONTRACT.

4814

7 i s
ITEM | NO. | - T PN
NO. [PIECESI ‘ A DtSVRIPTION

ITEMNO. | NUMBER

DISTRIBUTION |PUR. ORD

17. Vendor’s proposals shall include sketches which
illustrate the size and dimensions of the equipment
including all nozzles, as well as the refractory
installation (burmner tile, etc.). The proposal shall
include the pressure and flow requirements for all
streams and any recommendations for instrumentation and
controls. A complete description is required to project
the furnace modifications that will be required.

N
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ENGINEERING REQUISITION

Form M-200-1 - 8/76 (Rev. 3/77)

PACKAGED STEAM BOILERS - DATE

CL~3257/11 {_ MADE BY:

m

-3k

CHECKED BY: 7 PAGE 1 OF 7 E/R H-6

DESCRIPTION | JULY 19, 1978
' ERIE MINING COMPANY
UNIT COAL GASTIFICATION PROJECT B CONTRACT MC481 4A
q NO AR DISTRIBUTION |PUR. ORC
';Eo“_" IECES DESCRIPTION ITEM NO. | NUMBER |
Furnish £he packaged steam boilers specified herein and in
accordance w1th the requirements of the following
spec1‘1cat10ns.
A. G. McKee Specifications
254 Summary of Utility, Site and Utility Cost Data
266 Instructions to Vendors for Data Submittal
291 Spare Parts
432 Vendor Data Requirements for Steam Boilers
481  Pressure Vessel Design
482  Pressure Vessel Fabrication
561 Safety Valves
701 Shop Painting
751 Equipment Noise SpeCLflcatlon
1105 A. C. Motors
Industry Specifications
ASME Boiler and Pressure Vessel Code
ANSI Codes for Pressure Piping
\
( o




\ UNIT

DESCRIPTION

ENGINEERING REQUISITION

pAci{ee

Form M-200-1 - 8/76 (Rev. 3/77)

PACKAGED STEAM. BOILERS

DATE ___ JULY 19, 1978

ERIE MINING COMPANY
COAL GASIFICATION PROJECT

CONTRACT_

MC4814A

7

ITEM | NO.
NO. |PIECES

DESCRIPTION

(DISTRIBUTION

ITEM NO.

PUR. ORD
NUMBER

e

Tag:

Packaged Steam Boilers
Tag: H-601A and H-601B

Blowdown Separator

D-607

SL-325/11 ‘M

LLT

3
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VENDOR REQUIREMENT DATA SHEET : J
NEcHEe I
FORM M693 7/76 .
PROPOSAL REQUIREMENTS
ITEM DESCRIPTION A » REQUIRED
1.1 A statement MUST be submitted that equipment offered is in strict compliance
with specifications, otherwise a complete list of exceptions is required. .

1.2 Preiiminary outline aﬁd arrangement drawings.

' X
1.3 - Descriptive literature including cross sectional drawings.
1.4 Data sheet completed by supplier when included as a part of this E/R.
1.5 Material specifications.
1.6 Date for furnishing drawings. - - X
i.7 Operating weights. ' - ' X

. X
1.8 Shipping weights.
1.9 Hydrostatic Test Weights-- Vessels & Tanks
1.10 Vendor shall complete data sheet {M-250 for Vvesse!s, M-300 for Tanks) whichever
is applicable. ‘
1.11. Performance Curves X
1.12 Noise Data Sheet ’ ' ' X
REV.
3%
DATE
© i DATE — |[MADE By CHECKED AY VAGE OF ONT, NO. E/R NO.
E0/19/78 JR : TR 3 T %?tnliﬁ ap H-6




L¥ UNIT

DESCRIPTION

EHGINEERING REQUISITION. o ‘ ' )

NMicKee

Form M-200-1 - 8/76 {Rev. 3/77)
: PACKAGED STEAM BOILERS

DATE

JULY 19, 1978 °

ERIE MINING COMPANY
COAL GASIFICATION PROJECT

CONTRACT.

MC48l4A

(ITEM

NO.

NO.-
PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. GRD
NUMBER

T

1.0

DESIGN NOTES

1.1

1.2

1.3

1.4

The boilers shall be designed for 150 psig in
accordance with the ASME Boiler and Pressure Vessel
Code and in accordance with this Engineering
Requisition. The vendor shall verify the design
conditions. ' :

~.Each boiler shall be designed to perform as follows:

Continuous steam generation; lb/hr 27,600

Steam temperature, UF : 353

Steam pressure, psig ' 125

Feedwater temperature, F 225

Maximum blowdown rate, .% : 5

Minimum efficiency based on HHV

of fuel oil, % : : Vendors to

advise

The boiler feed will be a mixture of 0-40%
condensate and treated Colby Lake water. The
treated water will have less than 100 ppm of
dissolved solids, and total alkalinity 3.0 ppm
(max .) as CaCOB.

The fuel to be used is by-product liquid hydrocarbon
recovered from the coal gasification process. This
liquid will have characteristics similar to those of
No. 5 fuel oil. As an alternative, the unit should
also be capable of producing the specified capacity
continuvously when firing either this fuel or Bunker
"C" fuel oil in any combination. During startup,
the boilers will be fired with natural gas at 1000
BTU/cu. ft. or propane.

Byv-Product Liquid Hyvdrocarbon Fuel Characteristic

Temperature, g 165-175

CUECKED 5Y: PA

@0
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ENGINEERING REQU!SITION

NICHBE

¥

Form M-200-1 - 8/76 (Rev. A .
‘DESCRIPTION.___ PACKAGED STEAM BOILERS DATE ‘' JULY 19, 1978
ERIE MINING COMPANY
1uniT COAL GASIFICATION PROJECT CONTRACT MC4814A
N : ,
> A . )
ITEM | NO. DISTRIBUTION [PUR. OSC
NQC. [PIECES DESCRIPTION ITEM NO. | NUMBER
Pfessure, psig As required
. for burmner
Viscosity, cp @100°F 150
@2000F 17
o @250°F -9
Specific Gravity, 60/60 F 0.980
Net Heating Value, ‘HHV, BTU/1lb 15,900
Sulfur wt. % 0.2 - 1.0
Bunker "C" Fuel Characteristic
Temperature, °F 250
Pressure, psig As required
for burner
Viscosity, cp @100°F 1500
@200°F 82
@250°F 32
Specific gravity, 60/60°F 0.9752
Net heating value, HHV, BTU/lb 17,300
1.5 Boilers shall be suitable for operating st a 4:1
turndown ratio.
1.6 Utilities available will be as specified in 4814
' General Specification 254.
1.7 The stack emissions from the boilers when firing the
fuels listed in paragraphl.4 shall be guaranteed to
meet the requirements of APC-4 of the Minnesota
Pcllution Control Agency, Air Pollution Control
Division entitled "Standards of Performance for
Fossil Fuel Burning, Indircct Heating Equipment",
1976 Amendment.
1.8 Site conditions will be as specified in 4814 General
Specification 254.
1.9 The boilers shall include but not necessarily be
limited to the following cquipment and features:
\
(
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~=325/11

ENGINEERING REQUISITION
iciiee .
Form M-200-1 - 8/76 (Rev. 3/77) i )
DESCRIPTION__ PACKAGED STEAM BOILERS ' DATE JULY 19, 1978
ERIE MINING COMPANY :
L UNIT COAL GASIF;CATION PROJECT CONTRACT. MC481 4A
> e
ITEM | NO. Vi DISTRIBUTION|PUR ¢
- NO. IPIECES } DESCRIPTION ITEM NO. | NUME
. SR ,
1.9.1 Forced draft fan
1.9.2 Air. atomlzation with air compressor module
mounted, piped, and wired on the boiler
1.9.3 Controls shall meet FIA requirements.
1.9.4 Electronic flame safety system to protect the
unit against flame fallure (either pilot or
main flame).
1.9.5 Gas fired pilot and gas pilot regulator.
Pilot will be supplled with natural gas or
propane.
1.9.6 Control circuit transformer
1.9.7 Fuel o0il controller with Bu1lt—1n oil
metering valve, bypass valve and pressure
reducing valve.
1.9.8 Low fire hold control to limit the firing of
a cold boiler
|
!
1.9.9 Blowdown valves |
'1.9.10 Combination pump countroller and low water
cutoff
1.9.11 Gauge glass
1.9.12 Steam gauge
1.9.13 Stack thermometer
1.9.14 Required pressure controls
1.9.15 Control panel
- J
a —N
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L=-325/11

SIS A

. LR
( ENGINEERING REQUISITION
Form M-200-1 - 8/76 (Rev. 3/77) - ‘ ‘ ‘
DESCRIPTION PACKAGED STEAM BOILERS DATE JULY 19, 1978
ERIE MINING COMPANY : .
L UNIT CQAL GASIFICATION PROJECT CONTRACT A MC481 4A
ITEM NO. . DISTRIBUTION{PUR. ORD
[1mem | wo. DESCRIPTION

ITEM NO. | NUMBER

1.10 The blowdown separator shall be sized for the
boilers specified herein and shall be complete with
inlet, drain, vent, aftercoooler, temperature

regulating valve, strainer, thermometer and floor
support. . '

1.11 Vendor shall state the performance of his boiler
based on the fuels and conditions specified.

Y
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~

ENGINEERING REQUISITION

McKee

Form M-200-1 - 8/76 {Rev. 3/77)

DESCRIPTION___TRAIN POSITIONER/ROTARY mmmuxslm___ DATE___——JUNE—30,—-1-9-7-8—

L FUEL GAS DEMONSTRATION. PLANT CONTRACT 481 4
. . . .
'LEOM p,ES'ES ‘DESCRIPTION DISTRIBUTION{PUR. ORD

ITEM NO. NUMBER

N

266
290
501
701
702
802
908

Arthur G. McKee Specifications

Instructions to Vendors for Data Submittal

Provide an electro-mechanical system to move a unitized coal
train, singly index each car onto a rotary car dumper, and

dump the coal into a hopper.
accordance with the operating and functional requirements
stated herein and the following specifications.

The system shall be in

Weld Fabrication and Weld Examination and Inspection

Basic Instrumentation Requirements
Shop Painting .
Field Painting

HVAC Equipment - Standard Industrial Environment

General Notes for Piping Components

1004 Coal Dust Suppression Equipment .
1105 AC Motors :
1150 Vendor Data Requirement for Electrical Equipment

National Codes

AGMA American
AISC American
ARFA American

NEMA National

Gear Manufacturing Association

‘Institute of Steel Construction
Railway Engineering Association
NFPA National Fluid Power Association
Electrical Manufacturers Association
NFPA National Fire Protection Association

\_
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CL-325/10

4 ,
. ENGINEERING REQUISITION
McKee
Form M-200-1 - 8/76 (Rev. 3/77) ,
DESCRIPTION___TRAIN POSITIONER/ROTARY DUMPER SYSTEM ) DATE JUNE 30, 1978
Y UNIT FUEL GAS DEMONSTRATION  PLANT CONTRACT. 4814
€ DISTRIBUTION|{PUR. ORD
o PI:(?ES DESCRIPTION " ITEM NO. | NUMBER
1 1 Train positioner CP101 to include train locks,
positioning. carriage, cable drive system, p031tioner arm and
motor driven cable take-up.
2 1 Rotary car dumper DU10l to include counter-weighted
dumper cradle, structural strength to sustain the weight of
road locomotives, positive drive system and clamping
mechanisnm.
3 | 1 -|Hand operated centralized lubrication system.
4 1 Wet dust suppression system.
5 1 Coal hopper BN1Ol to include a grizzly.
6 1 Operators pulpit to provide full vision of the unloading
~ |operation complete with heating, ventilating, and
air-conditioning system. Noise levels inside the operators
pulpit are not to exceed NC 45 (Noise Criteria Curve 45).
7 1 |Complete electrical system and wiring from substation and
including controls for the unloading and storing operation.
8 Complete erection of all mechanical equipment and electrics,
including field painting. .
9 Complete volumes of operating and maintalnence
: manualsl
10 Start-up and place the system in first class
operating condition-and train operating personnel.
11 Drawings showing complete foundation requirements
and loads.
\
>—
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ENGINEERING REQUlsmg’N

Riciee ' ,

Form M-200-1 - 8/76 (Rev. 3/77) 2

DESCRIPTION___TRAIN POSITIONER/ROTARY DUMPER SYSTEM - DATE JUNE 30, 1978

[ unir FUEL GAS DEMONSTRATION PLANT . "CONTRACT _ 4814

(ITEM NO. DESCRIPTION . . ’ ' | DISTRIBUTION jPUR. ORC

NO. [PIECES ITEM NO. ‘NUMBER

SYSTEM DESCRIPTION‘:

\
The system moves an entire unit train, including locomotives,
from train arrival through positioning, dumping and departure. .
The locomotives do the initial car spotting. After the : '
Initial spotting of the train, control and movement of the
train are handled automatically by a positioner. Cars are
indexed onto the dumper platen, precisely position, and train
locks hold the train in position for the dumping sequence.
Dumping of each car is performed in an integrated sequence.
The car dumper clamps the car on the platen rails, rotates the
car for dumping, and returns the car to its original position,
and releases the clamps; all without uncoupling the car. A
hopper below the dumper directs the coal onto comveyor
feeders. This positioning-~dumping - sequence continues until
the entire train is empty. ‘
\

System operation is automatic and initiated by one man through
a pushbutton. This single operator will monitor the fumction
land initiate dumping each car. Selecting the manual
operational mode provides complete manual control of all of
the system functions.

Y
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€1,-325/10

DESCRIPTION

ENGINEERING REQUISITION

NMicKee

Form M-200-1 - 8/76 (Rev. 3/77)

TRAIN POSITIONER/ROTARY. DUMPER SYSTEM DATE

1978

L UNIT
(

JUNE 30,

4814

FUEL_GAS DEMONSTRATION PLANT ‘ CONTRACT.

ITEM | NO.
NO. [|PIECES]

DESCRIPTION’

DISTRIBUTION |PUR. ORD

ITEM NO.

NUMBER

Yo

Design Notes

1.

The unit trains will be made up of 3 locomotives, 50
gondola coal cars, and a caboose.

Each gondola car will be 53°-1" long over the coupler
face, 10°-8" wide, and 12°-9" high. Each car will weigh
131.5 ton filled with 100 ton of coal. Each car truck
will be equipped with antifriction roller bearings.

Each locomotive will be 15’-9" high and 10°-5" wide. For
design purposes  use a locomotive weight of 270 ton each.

Cars will be equipped with rotary couplers.

Cars will be equippéd with interchangeable standard
draftgears. .

The car dumper shall rotate clockwise when viewed in the
direction of a loaded train travel.

The train positioning equipment shall be located at the
exit end of the car dumper and on the right side of the
tracks when viewed in the direction of train travel.

The system shall be designed for continuous 24 hours per

day heavy duty service and a cycle time of 2 minutes per
car.

The system control shall be suitable to handle a unit
train that is not equipped with rotary coupler. The
operation of the system shall be initiated by placing the
selector switch in the manual mode. Individual
pushbuttons shall be used to initiate each function of
the system. Before the dumping function is initiated the
car will be manually uncoupled from the train. Cycle
time for this operation shall be 4.2 minutes per car.

\_ MADE BY: WOW CHECKED BY: TMG/KH PAGE 4 OF
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CL-325/10

\_. MADE BY: WOW

CHECKED BY: TMG/KH PAGE 5 OF

ENGINEERING REQUISITION
Form M-200-1 - 8/76 (Rev. 3/77)
' DESCRIPTION TRAIN POSITIONER[RQEABX DUMPER SYSTMM DATE JUNE-30, 1978
L UNIT __ FUEL GAS DEMONSTRATION: PLANT CONTRACT. __ 4814
NO. DISTRIBUTION|PUR. ORC
~'fz%h.,1 PIECES DESCRIPTION A ITEM NO. | NUMBER
10. The rotary dumper shall be capable of occasionally
holding a fully loaded frozen car in the 180 degree
rotated position and returning the car to an upright
position. ’
11. Cars in the unit train without rotary cduplings may vary
In physical size. The size may vary in length from a
maximum of 53°-1" over the coupler face to 37°-0" in
height from a maximum 13°-6" to a minimum of 11°-0", and
in width from a maximum 10°-8" to a minimum of 9°-9".
12. Drawing X-00-51-2 shows the track layout, grades and
curves. 4
13. Drawing X-01-5D-2 shows the typical arrangement\of the
system.
l14. Drawings Y-01-10-2 and Y-01-11-2 shows the
instrumentation.
15. Ambient temperature range is -20F to 100F.
16. The design for the rotary dumper shall include sufficient
structural and mechanical integrity to allow for starting
and stopping a locomotive when the locomotive is on the
dumper platen.
.
[
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ENGINEERING REQUISITION
RECECC
Form M-200-1 - 8/76 (Rev. 3/77) A '
DESCRIPTION___ TRAIN POSITIONER/ROTARY DUMPER SYSTEM DATE JUNE 30, 1978
UNIT FUEL GAS DEMONSTRATION.PLANT CONTRACT 4814
1 DISTRIBUTION [PUR. ORC
'No. [piEces DESCRIPTION ITEM NO. | NUMBEF
BINS
Tag Number BN-101
Service Dumper Hopper
General Type ARectangular, rectangular outlet
Material Handled Coal :
Material Bulk Density
+ Loose (1b/cf) . 45
+ Packed (1b/cf) 50
Angle of Repose (DEG) 40
Top Opening (ft) As required for the
system dumping rate
Taper Height (ft) ~ As required for the system
Net Capacity (ST) o As required for the system
Design Temperature ( F) Ambient
Material CS with SS Liner
Remarks:
l.  All bins shall be designed to be self-emptying.
2. All bins and hoppers shall be equipped with a means of'
stopping flow to allow removal.of feeder equipment for
maintenance. ' : :
3. Hopper top shall be equipped with a grizzly screen
suitable for occasional bulldozer operation.
4. ,Ebpéﬁggéfgaéii be 6" square.
5. Hopper angle: = 55 degree min. to horiéontal.
6. Liners shall be replaceable.
\__
N
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CL-325/14

ENGINEERING REQUISITION
Forim M-200-1 - 8/76 (Rev. 3/77)
DESCRIPTION__ COAL CRUSHER DATE AUGUST 7, 1978
. UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
> -
ITEM | NO. DISTRIBUTION|PUR. ORD
NO. [PIECES DESCRIPTION ITEM NO. |-NUMBER
Provide coal crushing equipment, ring type, complete with
drive and lubrication.system to produce a granular coal
product. The units shall be in accordance with the operating
and functional requirements stated herein and the following
specifications: ' : :
Arthu; G. McKee Specifications
266 Instructions to Vendors for Data Submittal
1290 Weld Fabrication and Weld Examination and Inspection
1291 Spare Parts
458 Lubrication, Shaft-Sealing and Control 0il Systems
459 Sizing of Drivers and Transmissions
701 Shop Painting
751 Equipment Noise
1105 AC Motors
\,
>—
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{L-325/14

ENGINEERING REQUISITION

McKee

Form M-200-1 - 8/76 (Rev. 3/77)

COAL CRUSHER

DESCRIPTION DATE

UNIT

FUEL GAS DEMONSTRATION PLANT

AUGUST 7, 1978

CONTRACT

4814

(ITEM NO.
. |PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORD
NUMBER

Y

Ring type coal crushers X-104A and X-104B

Circulating oil lubrication systems to include all
components and necessary fittings and to exclude all
interconnecting oil piping and electrical services.

Direct connected drives to include motor, coupling and guard.

.

‘
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‘l'CL,—.'szs/u.

ENGINEERING REQUISITION |

piciKee

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION___COAL CRUSHER DATE AUGUST 7,

~—

System Description

The crushers will be installed in an open circuit coal
preparation system of a coal gasification facility. Initially
the facility will operate as a demonstration facility which
will be eventually expanded to a commercial facility. The
crushers are required to operate at a capacity to satisfy the
roal requirements of either facility. '

"Bized western sub-bituminous or eastern bituminous coal will

be reclaimed from a storage pile and crushed. A grizzly,
positioned immediately before the crushers, removes minus
1-1/2 inch x 0 coal while passing plus 1-1/2 inch coal tc the
crushers. A tramp iron magnet, with metal detectors mounted
before and after the magnet, is positioned above the reclaim
collector conveyor to provide protection for the crushers.

1978
L unir FUEL GAS DEMONSTRATION PLANT CONTRACT. 4814
(| : DISTRIBUTION [PUR. ORC
IL%".A Pnggés 'DESCRIPTION - ITEM NO. | NUMBER

i
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CL-325/14

ENGINEERING REQUISITION

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION. COAE CRUSHER DATE AIIGUST 7, 1978
L} UNIT FUEL GAS DEMONSTRATION PLANT ‘ CONTRACT - 4814
. :

TE NO. DISTRIBUTION[PUR. ORC
o PlEgES DESCRIPTION ITEM NO. | NUMBER
Design Notes

1. Each crusher shall be capable of crushing western
sub-bituminous and eastern bltuminous coal. '

2. Each crusher shall be designed for a commercial facility
duty cycle of operating 365 days per year, 18 hours per
day.

3. Coal physical characteristics:

Western - Eastern
Sub-bituminous  Bituminous
Bulk Density (1b/cf) 45 45
Grindability ‘ 44-51 46-60
(Hardgrove Index)
Moisture Content (wt %) 16~26 (1) 3.5-15 (1)
as received
(1) Total moisture (inherent plus surface)
4 . Operating Conditions:
Discharge Product Size (inches) Minus 1-1/2 x plus 1/2
Discharged Fines Size (inches): Minus 1/2 x O
Maximum Fines Generation (wt %) 15
Crushing Capacity Range (tph) 14-58
Maximum Feed Size (inches)
Normal (assiumed) 2-~3 . 2-3
Frozen (assumed) 6 . 6

5. Each crusher shall be designed for a maximum capacity of
285 tph.

6. The crusher frame shall be fabricated of heavy steel
plates and shapes and provided with quick-opening
inspection doors with dust tight seals. Provisions shall

>—
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s '
ENGINEERING REQUISITION

McKee

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION___COAL CRUSHER : ' DATE AUGUST 7, 1978
Lo FUEL GAS DEMONSTRATION PLANT CONTRACT. 4814
"ITEM NO. DISTRIBUTION|PUR. ORD

NQ. |PIECES DESCRIPTION NUMBER

10.

11.

12.

13.

also be included to permit ‘removal of the rotor without
dismantling the crusher.

Renewable abrasion~resistant steel liners and components
shall be furnished in all areas subject to excessive
wear. '

Provide a suitable mechanical adjustment mechanism for
the cage frame..-

Provide oil lubricated antifriction bearings with

suitable seals and mounted on the outside of the crusher
frame.

Provide a complete continous flow lubricating system for
each crusher. The system shall include a head tank,
bearing housing input fittings, sight flow gages, control
valves and thermometers; and main reservoir with pump and
filter systems. The lubricating system shall ensure
continuous lubrication and cooling of the bearings. The
system shall be monitored: by a pressure sensing switch
which can be interlocked with the crusher motor and feed
comveyors to stop this equipment on loss of oil pressure.
A time delay shall be included to keep the pump
circulating o0il for a limited time after the crusher
motor is de-energized. An immersion heater shall be
provided in the main reservoir to maintain proper oil
viscosity during cold weather.

Provide a tramp irom trap in the crusher frame with
deflector plate. An access door shall be provided to
facilitate the removal of debris.

A direct coupled drive complete with motor, coupling and
guard shall be provided for each crusher.

The rotor assembly shall be étatically balanced.

ITEM NO.

Y
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ENGINEERING REQUISITION

MciKee \

Form M-200-1 .- 8/76 (Rev. 3/77)

DESCRIPTION___COAL CRUSHER DATE AUGUST 7, 1978
L uwir FUEL GAS DEMONSTRATION PLANT CONTRACT_____ 4814
(ITE! A - DISTRIBUTION [PUR. ORG
ILE(E)M plggés o QESCR!PTION ITEM NO. | NUMBER

strength. o

14. The rotor shaft shall be fabricated of forged alloy';
steel, suitably sized and heat treated for maximum

Y
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ENGINEERING REQUISITION

MicKee

Form M-200-1 - 8/76 {Rev. 3/77)
DESCRIPTION PRELIMINARY PLANT SITE SUBSURFACE EXPLORATION parg NOVEMBER 11, 1977

L uNIT __FUEL GAS DEDiONSTRATION PLANT CONTRACT 48'4 '
gy :
ITEM | NO. DISTRIBUTION|PUR. ORC
NO. |PIECES DESCRIPTION ITEM NO. | NUMBER

T

Furnish all labor, materials, equipment and supervision for
subsurface borings, samples tests, boring records and reports
for the subsurface exploration borings as shown on attached
sketch (page 3). '

1. Subsurface Exploration
A. Borings

Borings shall consist of seven (7) holes. Five (5)
test borings will be extended to anticipated bed-
rock or, where bed-rock is not accessible; to a
minimum 50 feet depth. Two (2) test borings (marked
No. 2 and No. 6 on the sketch) shall be extended to
70 feet depth or, if rock is encountered at a higher
elevation, shall be carried at. least 10 feet into the
rock ledge. -

B. Site Work and Location

The boring contractor shall obtain boring locations
from the Erie Mining Co. survey and shall be
responsible for recording his boring logs - parti-
cularly in regard to elevation data. The actual
boring location may vary slightly from the survey
location if terrain features dictate and upon
approval of the Erie Mining Co.

2. Boring Records and Reports
A. Boring Records

The subsurface exploration contractor shall furnish
logs of each hole started showing in standard form
all pertinent data regarding the soils and the
bed-rock; including elevation data.

B. Final Report

The report shall contain a general description of
the geology of the area, a descriptiom of rock and
soil and a compilation of all boring logs along with
results of core tests. The report shall also

\,
>
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DESCRIPTION_ PRELIMINARY PLANT SITE SUBSURFACE EXPLORATIONyatg NOVEMBER 11, 1977
UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
\_ —
(1Tem | NoO. : : DISTRIBUTION|PUR. ORT
NO. [PIECES : DESCRIPTION .| "TEMNO: | NumBER
ascertain the allowable capacities of the bearing
material (both soil and anticipated rock) and shall
include foundation recommendations.
‘3. Commencement and Completion of Work
Testing shall begin as soon as possible and the comple-
tion of this subsurface exploration contract shall be as
noted in the letter of inquiry. This includes having
the final report edited, copied and ten (10) copies
in the hands of the Project Engineer by this date.
N
e
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UNIT

ENGINEERING REQUISITION

MiciKee

Form M-200-1 - 8/76 (Rev. 3/77) )
DESCRIPTION___ COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20,

1977

FUEL GAS DEMONSTRATION PLANT CONTRACT.

N\,
(

4814

ITEM | NO.
NO. [PIECES

DESCRIPTION

DISTRIBUTION |PUR. ORD

ITEM NO.

NUMBER

Furnish the services and materials, as specified, to provide
process designs, gasifier retort design, cost estimate and
gasifier retort procurement complete with refractory lining,
including construction and start up services as required, for
a coal gasification demonstration unit. In addition, furnish
a process design for a commercial size coal gasification unit.
The subcontractor is required to perform all work in
accordance with the documents and attachments as described in
the following sections: '
1.0 GENERAL
2.0 SCOPE OF WORK
3.0 INSTRUCTION TO BIDDERS
4.0 PROCESS DESIGN SPECIFICATION
5.0 DESIGN AND CONSTRUCTION NOTES
6.0 APPLICABLE SPECIFICATION
7.0 COMPLETION RESPONSIBILITIES
8.0 PHASE IT SCOPE OF WORK
9.0 PHASE III SCOPE OF WORK
1.0 GENERAL
1.1 The subcontractor shall provide process designs, and
gasifier retort design consistent with the process
as described in Section 4.0.
1.2 This E/R specifies the onsite duty requirements for
the coal gasification unit battery limits to be
included as part of the Fuel Gas Demonstration

Plant.

¥

&
4
Rev. 1)

Pages
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DESCRIPTION___COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
>

ITEM | NO. ‘ DISTRIBUTION |PUR. ORD
_NO. IPIECES DESCRIPTION ITEM NO. | NUMBER
1.3 The demonstration plént is jointly funded by Erie
‘Mining Company and the U.S. Department of Energy
(D.0.E.) . The plant will be located in Hoyt Lakes,
Minnesota at Erie Mining Company’s Hoyt Lakes Plant.
1.4 The fuel gas produced will be used to supplement
natural gas and fuel oil as the fuel for iron ore
pellet induration. :
1.5 The subcontractors scope of work for the
Gasification Unit shall be performed in the
following three phases:
Phase I -
1.5.1 Process and unit design for a commercial unit
including design and operating requirements.
The commercial unit design shall incorporate
the demonstration unit as an operating
module. The demonstration unit shall be the
basis for expansion to the commercial unit in
an economical manner.
1.5.2 Process and unit design for a demonstration
unit, design and detail engineering of
stirred two stage, air blown, fixed bed
gasifier retorts to handle caking and
noncaking coals, and cost estimates for Phase
II and Phase III work. 1
The demonstration unit shall be designed to
be expanded to provide the requirements for
the commercial unit in an economical manner.
1.5.3 The design specification and cost estimate
for the demonstration unit shall include work
lists and cost estimates for converting the
\
Va
Rev. 1) 3/27/78
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COAL GASIFICATION UNIT SPBCONTRACT

1

OCTOBER 20, 1977

DESCRIPTION_. DATE

FUEL GAS DEMONSTRATION BLANT CONTRACT 4814

\ UNIT
>

ITEM | NO. DISTRIBUTION [PUR. ORD
NO. [PIECES DESCIRlPTION ITEM NO. NUMBER

caking coal éasifier retort to the noncaking
coal design which can be guaranteed by the
subcontractor. The subcontractor shall also
provide work lists and cost estimates for
converting the noncaking coal design to the
caking coal design.

Phase II -

The subcontractor shall furnish engineering,

4) procurement, and construction services for the
demonstration unit sufficient to maintain the
guarantees. The subcontractor shall furnish five
gasifier retorts for the demonstration unit.

Phase II1IT -

The subcontractor shall furnish operator training,
4) start-up, and performance testing services for the
demonstration unit. ’

rocess design specification pack: a

commerci 11 represent d model of a
commercial co it that would use . -
hi aking coals as feedstocks. D -

' e

1.7 The subcontractor shall not design the control -oom.
Board space will be provided im a common plant
control room by others.

1.8 The coal gasifiers and some associated equipment
2) will be in an enclosure that will be designed and
constructed by others.

1.9 The feedstock coals are defined as follows:
1.9.1 The term "caking coal," as used in this
Engineering Requisition refers to a coal with
a free swelling index greater than 2.5 and a
sulfur content over 2.5%. The gasifier

. N
[
“ Rev. 1) 3/27/78 Rev. 2) 4/6/78 Rev. 4) 6/19/78
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DESCRIPTION COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
L UNIT FUEL GAS DFEMONSTRATION PLANT CONTRACT 4814
. .
ITEM NO - DISTRIBUTION [PUR ORD
NO. PIECES DESCRIPTION ITEM NO. NUMBER

\

retorts will be tested with coals having a
free swelling index greater than 5.

1.9.2 The term noncaklng coal, as used in this
Englneerlng Requisition, refers to a coal
with a free swelling index up to 2.5.

1.10 All of the components in the demonstration and

2.1

2.2

commercial units shall be sized to handle all the
coals shown in Table I, except lignite. Each
component shall be designed for the condition which
results in the maximum size. If this approach
results in an abnormality in the design of any
single component, it shall be brought to the
attention of McKee. The components shall be
designed for coal variation flexibility rather than
for a specific coal.

2.0 SCOPE OF WORK

The subcontractor shall prepare the process design
specifications for the gasification unit. The
design shall include all onsite equipment datc
sheets and required utilities within the unit avea
(see diagram of battery limits - Appendix A).

The swbcontractor shall supply as a minimum, in
Phase I, the fcllowing items in the demonstration

unit process design specification package.

2.2.1 The basis of the components design shall be
based on providing a fuel gas product
capacity that yields 6.9 billion Btu/day LHV,
(nominalir 7.4 billion Btu/day HHV),
utilizing as feedstock, any of the coals
listed in Table I, except lignite. The
following shall be provided on this basis:

.

Rev. 1) 3/27/78
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DESCRIPTION COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT_ 4814
. - R <
ITEM | NO. : DISTRIBUTION|PUR. ORD
NO. |PIECES DESCRIPTION ITEM NO. | NUMBER
a. Complete piping and instrumentation
diagrams.
b. All equipment sized and specified in
detail, including intermals.
c. Material specification for all process
equipment and lines.
d. Plot plan and elevations to scale showing
all major equipment items.
e. List of and prices for laboratory
equipment and/or test facilities required
to monitor unit performance.
f. Major inline instrumentation data sheets.
g. Flare, blowdown and emergency systems
' flow diagrams.
h. Electrical area classification drawings.
i. Electrical single line diagrams.
j .« Start-up and shutdown procedures in
outline form including emergency shutdown
procedures.
k. Preliminary dperating manual in outline
form.
1. Lubrication and hydraulic systems
' specifications. :
\,
4
Rev. 1) 3/27/78
BEB
CL—310/3 MADE BY: BEB . CHECKED BY: RKS PAGE 5 OF E/R W-20

i




ENGINEERING REQUISITION
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DESCRIPTION COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
kﬁ T
ITEM | NO. DISTRIBUTION [PUR. ORD.
NO. [PIECES DESCRIPT'ON ITEM NO. . | NUMBER
m. Maintenance supply requirements for the .
gasifier retorts: @
1. Routine supplies
2. Recommended inventory
3. Recommended major spare parts
2) n. Ash han&ling system to ash storage silo
including system flow diagram and all
equipment sized and specified.
2) - 2.2.2 The design basis for the following items
shall utilize one "worst case'" noncaking coal
and one "worst case" caking coal. The
specific components of these coals will be
agreed upon by the subcontractor and McKee
prior to the initiation of the design.
a. Process description
b. Process flow diagrams
c. Heat and material balances
d. Main process parameters on which design
is based, for example:
1. Coal composition and characterisﬁics
2. Coal residence time in gasifier
g
3. Steam requirements for grate cooling
4. Pressure drops through gasifier and
cyclones
\
>
Rev. 1) 3/27/78 Rev. 2) 4/6/78
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ENGINEERING REQUISITION . 1
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DESCRIPTION OCTOBER 20, 1977 |

COAL GASIFICATION UNIT SUBCONTRACT DATE |
'L, UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
(1iem | NO. DESCRIPTION DISTRIBUTION!PUR. ORD

\

NO. {PIECES] _ ] ITEM NO. NUMBER

e. Identify product and by product yields
qualities and compositious

f. Identify effluent streams, yields
qualities, and compositions, and provide
"in-house" background enviromental data

g. Determine raw material feed quantities

h. Operating data

l. Manpower requirements, operations and
maintenance

2. Estimate of utilities and chemicals
consumptions

a) Plant, utility and instrument air
b) Steam, production and consumption

¢) ‘ Boiler feedwater, quantity and
quality

d) Cooling water f
|

e) Electrical power

g) Chemicals quantity and costs

2.3 The subcontractor shall supply as a minimum in Phase
I the following items in the commercial unit process
design specification package:

f) Inert gas
|
|

2.3.1 The components shall consist of the
components designed for the demonstration

N

>
Rev. 1) 3/27/78
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ENGINEERING REQUISITlON

DESCRIPTION___COAL GASTFICATION UNIT SUB CONTRACT DATE OCTOBER 20, 1977

 UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
(- ) S
ITEM | NO. . DISTRIBUTION|PUR. ORD
- NO. [PIECES DESCR'PTION ITEM NO. NUMBER

0
1

1

unit with sufficient iteration of the =
components to assure a fuel gas product
capacity that yields 18.7 billion Btu/Day LHV

(nominally 20 billion Btu/Day HHV), utilizing

as feedstock, any of the coals listed in
Table I, except lignite assuming satisfactory
stirred gasifier operation if they are

a e

included in the design.

Complete plping ‘and instrumentation
diagrams

All equipment sized and specified in
detail, including internals

Mater1a1 specifications for all process
equipment and 11nes

Plot plan and elevations to scale showing
all major equipment items

.List of and prices for laboratory
‘equipment and/or test facilities required

to monitor unit performance.
Major inline instrumentation data sheets

Flare, blowdown, and emergency systems
flow diagrams

Electrical area classification drawings

Electrical single line diagrams

Start-up and shutdown procedures in

j.
i .outline form including emergency shutdown
procedures
) 3/27/78 - 2) 4/6/78
BEB . BEB
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( ENGINEERING REQUISITION
. Form M-200-1 - 8/76 (Rev. 3/77) . |
DESCRIPTION COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
ITEM | NO. 1O DISTRIBUTION |[PUR. OR
(NO. PIECES DESCRIPTION: ITEM NO. | NUMBE
K. Prelﬁminary Operatlng manual in outline
fom
l. ZLubrication and hydraulic systems
" specifications
m. Maintenance supply requirements for the
gasifier retorts: ’
l. Routine supplies
2. Recommended inventory ]
. 3. Recommended major spare parts
ne. Ash handling System to ash storage silo
including system flow diagram and all
equipment sized ‘and specified.
2.3.2 The design basis for the following items
© ©  shall utlllze one "worst case" noncaking coal
and one "worst case" caking coal. The
specific components of these coals will be
agreed upon by the subcontractor and McKee
prior to the initiation.of the design. .
a. Process description
b. Process flow diagrams
¢. Heat and material balances
d. Main process parameters on which design
is based, for example:
l. Coal composition and characteristics
2. Coal residence time in gasifier
\,___
, &ev. 1) 3/27/78 Rev. 2) 4/6/78 ,
~  BEB BEB
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ITEM | NO. ' DISTRIBUTION |PUR. ORD
NO. [PIECES : DESCRIPTION ITEM NO. | NUMBER
3. Steam requirement for grate cooling
4. Pressure drop through gasifier and
cyclones :
e. Identify product and by-product yields
qualities and composition
£. Idénﬁify effluent streams, yieids
qualities, and composition, and provide
"in-house" background envirommental data
g. Determine raw material feed quantities
h. Operating Data
l. Manpower requirements, operatlng and
maintenance
2.  Estimate of utilities and chemicals -
consumptions
a) Plant, utility and instrumen+ air
b) Steam, production and consumption
¢) Boiler feedwater, quantity:and e
quality
d) Cooling water
_ e). Electrical power
f) Inert gas
g) Chemicals quantity and costs
2.4 Other subcontractor responsibilities, coordination
\
>
Rev. 1) 3/27/78
BEB
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DESCRIPTION_

‘ENGINEERING REQUISITION

Form M-200-1 - 8/76 (Rev. 3/77) :

FUEL GAS DEMONSTRATION PLANT

CONTRACT.

COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977

4814

Y UNIT
>—

"ITEM | NO.
NO. [PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. OREG
NUMBER

2.5

2.6

2.8

N\,

procedures and completion responsibilities for
Phases I, IT and III are defined in McKee
Specification 789. '

Within two weeks after notice to proceed with the
work, the subcontractor shall prepare and submit a
definitive overall project schedule based in part on

~ the milestones presented in the attached subcontract

schedule for items deliverable to McKee.

The caking coal gasifier retort shall include
features which allow for conversion to a noncaking
coal gasifier retort.

The noncaking coal gasifier retort shall include
features which allow comversion to the caking coal
gasifier retort. '

The Phase III operating plan envisions initial
operation of one or more caking coal gasifier
retorts operating on caking coals, and the remaining
will be noncaking coal gasifier retorts operating on
noncaking coals. Following the successful start-up
and operation of the plant the noncaking coal
gasifier retorts initially started up on noncaking
coals will be converted to the caking coal style in
accordance with the gasifier operating test
procedure developed during Phase I. '

During Phase I the subcontractor shall design a
stirred two-stage gasifier to handle caking coals,
and report the work done in a separate package.

During Phase I the subcontractor shall design a
caking coal gasifier retort. The subcontractor..
shall also design a noncaking coal gasifier retort
for which the performance shall be guaranteed.
These designs shall be presented in two design

f
Rev. 1) 3/27/78
'BEB
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DESCRIPTION L GASIFICATION UNIT SUBCONTRACT DATE OCTQBER 20, 1977

FUEL GAS DEMONSTRATION PLANT

UNIT 4814

L - CONTRACT.
(

ITEM | NO. . : DISTRIBUTION {PUR. ORD.
NO. [|PIECES i DESCRIPTION . ITEM NO. NUMBER

packages which shall include, but not limited to,
the following: ' :

2.8.1 General arrangement'drawiﬁgs showing~thé
following: .

a. Major diménsiohs'bf vessel -

B. Nozzle locations and orientation

c. Water jacket dimensions

d. Grate design and location

e. Poke hole.deéign ;nd location

f. " Internal ash quench design and location
g; Stirrer and drive design and location

h. Coal lock hopper and valve design and
location

i.. Ash lock hopper design and location
j+ Pneumatic ash handling system

2.8.2 Designs of the gasifier retorts shall include
" the following:

a. Vessel design drawings
b. Refractory lining drawings with
sufficient information for installation,A

including Bills of Materials.

2.8.3 Design of the ash level control systenm,
"including the following:

\,

7
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UNIT

COAL GASIFICATION UNIT SUBCONTRACT

ﬁENGINEERING REQUISITION

McKee

Eorm M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION

DATE

FUEL GAS DEMONSTRATION PLANT

1977

CONTRACT.

OCTOBER 20,

4814

N,
(ITEM
NO.

NO.
PIECES

" DESCRIPTION

DISTRIBUTION

ITEM NO.

PUR. ORC
NUMBER

\

2.9

2.8.4

2.8.5

2.8.6

.2.8.7

2.8.8

2.8.9

a. Design drawings of the thermocouple
system used to reset grate speed.

b. Design drawings of poke-holes and annular
Venturi steam shields.

Design of stirrer and drive including the
following:

a. Stirrer design drawings

b. De51gn drawings of stirrer drive and -
‘ support.

c. Design drawings of stirrer shaft seals.

d. Design calculations for the stirrer and
drive.

Gasifier support design drawings. -

Calculations for structural‘design of the
gasifier vessel and supports including all
allowable nozzle forces and moments.

Table of weights including all components of
the gasifier, and all operating and test
loads, as well as loading diagram and loads
required for maintenance.

Gasifier #essel calculations to comply with
the ASME code, where applicable.

Recommendations for pressure testing

The gasifier shall not be designed specifically to
handle llgnite.

BEB

e
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DESCRIPTION._COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
TUEL GAS DEMONSTRATION PLANT
[ uNIT ) CONTRACT. 4814
o '
ITEM | NO. DISTRIBUTION [PUR. ORD
NO. |PIECES -DESCRIPTION ITEM NO. NUMBER

2.10 During Phase I the subcontractor shall performm coal

tests for guarantee purposes 6n Rosebud and McKay
sub-bituminous coals. Samples for these tests shall
be provided by others. The other coals listed in
Table I may also be tested to evaluate the
suitability of these coals as gasifier feedstocks.

.The results shall be reported in a coal tests

report.

2.11 During Phase 1 the subcontractor shall prepare the

following definitive cost estimates (+ 15%) for the
erected demonstration unit and report the work in a
demonstration unit cost estimate reporte.

2.11.1 One estimate shall be based on five caking
coal gasifier retorts.

2.11.2 One estimate shall be based on five noncaking
coal gasifier retorts.

2.11.3 Definitive cost estimate, per gasifier retort
to convert a caking coal gasifier retort to a
.noncaking coal gasifier retort.

2.11.4 Definitive cost estimate, per gasifier
retort, to convert a noncaking coal gasifier
retort to a caking coal gasifier retort.

2.11.5 The cost, per gasifier retort to fabricate
and deliver to the job site both types of
gasifier retorts. :

2.11.6 The cost estimates described in 2.11.1,
2.11.2, 2.11.3 and 2.11.4 shall each include
technical and commercial bid tabs containing
three approved subcontractor bids, per
gasifier retort, for field installation or
conversion of the refractory linings. It

=Y

\
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‘DESCR"THON COAL GASIFICATION UNIT SUBCONTRACT " DATE OCTOBER .20, 1977

L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT » T 48l4

(ITEM NO. : DESCRIPTION ‘ . . DISTRIBUTION [PUR. ORD.

e

N

shall be the responsibility of the
subcontractor to recommend, contract, and
administer the subcontract(s) for the
refractory lining.

|
'NO. |[PIECES ITEM NO. | NUMBER }

2.12 During Phase I the subcontractor shall supply a
definitive manpower and cost estimate for
subcontractors Phase II and Phase III participations.
The subcontractor shall include as part of this
estimate a "statement of the work" required by the
subcontractor to maintain guarantees.

2.13 In order to be consistent with the cost estimates
that McKee is preparing for the balance of the coal
gasification plant the subcontractor shall prepare _
the +15% cost estimates based on methods and : |

. procedures as agreed between McKee and the - ‘ -
subcontractor. . |

2.14 During Phase I the subcontractor shall provide the : :
coal feed requirements and limitations of physical '
and chemical characteristics, i.e., size range,
quantity, moisture, and ash contents, and softerning -
temperature in oxidizing and reducing atmospheres,
‘free swelling index, and any other coal
characteristics which control its use in the two
types of gasifier retorts.

2.15 During Phase I the subcontractor shall make
suggestions for waste stream clean up.

2.16 All cost estimates prepared by the subcontractor for -
cost estimates previously stated shall have, where
applicable, the royalties and licensing fees listed
separately and payable in United States dollars.

2.17 During Phase I the subcontractor shall submlt a list
of recommended vendors and/or subcontractors that he

>
Rev. 1) 3/27/78
'BEB

\ MADE BY: BEB CHECKED BY: RKS PAGE 15 OF E/R W-20

ns




,2)

2)

L=310/3

.\ |
qEM NO. i . DESCRIPTION . DISTRIBUTION |PUR. ORC.

ENGINEERING REQUISITION
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Form M-200-1 - 8/76 (Rev. 3/77) .
DESCRIPTION COAL GASIFICATION UNIT SUB CONTRACT DATE OCTOBER 20, 1977

UNIT FUEL GAS DEMONSTRATION PLANT _ CONTRACT. 4814

NO. |PICECES

ITEM NO. NUMBER

\

will have bid on the fabrication and/or supply of
major components of the gasifiers.

2.18 During Phasé I the subcontractor shall submit a list
of at least three vendors for each major piece of
equipment as shown on the completed flow diagram.

2.19 During Phase I the subcontractor and McKee shall
mutually develop a gasifier operating test program
“to be performed during Phase III.

2.20 Pneumatic ash handling system to storage silo will
be by subcontractor. Subcontractor shall furnish
components for suitably preparing the ash for the
pneumatic ash handling system.

. 2.21 Coal fines agglomeration system will be by others.
_Subcontractor shall advise test requirements.
DELETED

3.0 - INSTRUCTION TO BIDDERS DELETED all sections excebt 3.3

3.1 Bidder shall base his.process design for the uni;ﬁ?n
the™ata given in the Process Design Specificasj

ion 4.0 of this E/R. DELETED /////

3.2 The proposal all 1nclude the following+” DELETED

information to ke used infévaluating the bid:
DELETED

a. A lump sum
process d $ign specific 1on package for
the demonstration unit del eated under
Paragraph 2.2. DELETED

b. A lump sum price to provide a compl

Ve ;
Rev. 1) 3/27/78 Rev. 2) 4/6/78
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( ENGINEERING REQUISITION

NMcikee

5 Form M-200-1 - 8/76 {Rev. 3/77) :

| .

? ) COAL GASIFICA UBCO OCTOBER 20, 1977

' DESCRIPTION TION UNIT SUBCONTRACT DATE ’

| FUEL GA A 4814

.\» UNIT ' L GAS DEMONSTRATION PLANT( CONTRACT
. > )

: ) iITEM | NO. DISTRIBUTION [PUR. ORD

DESCRIPTION ITEM NO. NUMBER

; NO. |PIECES

. process design specification package fo{
- the commercial unit delineated under //
: : Paragraph 2.3. DELETED

' .

Ce A'Qnget‘cosc estimate of the complieted
comﬂgrcial unit cost breakdown, a a
statement of what the estimate iglcludes.
The estimate should have the fo)lowing

| costs b\{oken out: DELETED

| \ . |

* 1. The c¢gst of handling cakfag coals.
DELETED

2. The cosé\to measure ash level in
order to \Qomply with/'the
enviromuental and sAfety standards.
DELETED '

3. The cost of ejujpment required to
" allow feeding fines to the
gasifiers, iﬁfépplicable. DELETED

4. The cost of/ésh hindling equipment
within thef/i)attery limits. DELETED

d. An outline qf the data td be included in - .
the process/design specification

packages. #/DELETED

e. A defin}%ion of process guaréntees to
include’ limits of liabilities\for the
prOcegé design. DELETED {\

4

f. A p;%ject completion schedule fq} the
prpcess design specification papkéges
outlining time frames for individu
phases of the project to include rewiew
‘procedure for each phase. DELETED

\

/
“ Rev. 1) -3/27/78 Rev. 2) 4/6/78
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ENGINEERING REQUISITION

RACRLSE
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- . - 4
DESCRIPTION. COAL GASIFICATION UNIT SUBCONTRACT OATE OCTOBER 20, 1977

UNIT FUEL GAS DEMONSTRATION PLANT , CONTRACT 4814

NO. |PIECES ITEM NO. NUMBER

EM | NO. DESCRIPTION DISTRIBUTION[PUR. ORD' :

g« An outline of project execution procedup@
ﬁo include resumes of key personnel to be
a551gned, where design work will be dghe.
DELETED /

% /
he A process description highlighting, Ahe
prlncipal processing methods used/in the
gablflcgtlon unit. DELETED 1

i. A preliminary process flow diag%am
showing major equipment itemsjﬁnd
principal dontrol 1nstrumen%§tlon for the
commercial unlt delineated ynder Section
4.0 of this E/R. DELETED 4

K 7
'\ g

j. Preliminary heat and matgrlal balances
based on the commerglal ‘unit design case
and keyed to the\proceés flow diagram.
The balance shalli 1nciude stream
temperatures, pressurts, and
compositions. Tar qnd solid loadings
should be indicated ¥or the product fuel
gas stream leaving the battery limits of
the gasificatiop;unit.x‘DELETED

k. A summary of estimated éperatlno
requirements ;for the demonbtraflon unit
and, commercial unit case 1ﬁclud1ng.
DELETED kY

& AY
l. Plangt, utility and instriment air
DELETED N
g \
2. Steam, production and consumption
DELETED ‘ \\
3./ Boiler feedwater, quantity and\
quality DELETED :

\

>
Rev. 1) 3/27/78 Rev. 2) 4/6/78
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ENGINEERING REQUISITION

rRcHE

Form M-200-1 - 8/76 (Rev. 3/77) :
COAL GASIFICATION UNIT SUBCONTRACT OCTOBER 20,

DATE

1977

FUEL GAS DEMONSTRATION PLANT CONTRACT

48l4

S UNIT
[

ITEM | NO.
NO. |PIECES

"DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMEER

\

“4. Cooling water DELETED ;

5.& Electrical power DELETED f

ff
6. \%hemicals (if required) quantity and
cyst DELETED S
7. Opzkéting labor and supefvision.
DELEXED s '
AN

8. Inert éﬁf DELETED . ,

1. An indicatiok:of coal feed requirements
and 1ﬁmitatioﬁ$, i.e., size range,
quantity, moiséyre, gﬁd ash contents, ash
softening temperature in oxidizing and
reducing atmosphefes, free swelling

~index, and any otﬁkr coal characteristics

which control its‘uke in the supplier’s
gasifier. DELETED

m. An indication,éf tar qéantity,
particulate matter, quahkity (including
sulfur content) and the Sensitivity of
product gas;and tar tar yf@lds to various
process variables DELETED %

;’5 , \

n. Summary of all intermittent and
‘continugus gaseous vent strea£§ and their
approximate analyses including‘intrained
solids’ and tars. DELETED

! - '\

o. Sumﬁary of all intermittent and \\
continuous aqueous w:ste streams \
including an indication of suspended \
'solids, dissolved organic and inorganig
compounds, toxic materials, BOD and COD\
DELETED \

BEB
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pESCRIPTION__COAL GASTFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
| o FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
I'MGM | NO. DISTRIBUTION |PUR. ORD -
NO. [PIECES . DESCRIPTION ITEM NO.

3.2.2

p. Requirements for waste stream clean up.
. DELETED '
.:!\ /

q. “The lump sum price for each of the/ ‘Phase
?. work items described in Scope qf Work
paragraphs 2.8, 2.9, 2.11, 2.12,/2.13,
2.1%4, 2.15, 2.16 and Design Notés

paragraphs 5.8, 5.9 and SALO//'DELETED
N .

LY

The bidder\shall provide the fo¥lowing
mechanical %pformation to be u;éd in
evaluating tﬁg bid: DELETED f

a..\ /

a. Equipment list 1nc1ud1ng sizes, and
weights of maJor equigment of the
commercial un\f- DEQETED

V4

/
b. Sketch of gasigkerfﬁith outline dimension
and rough weight\gf the gasifier.
DELETED

!r

¢c. Number of ga31£1ers Yequired for
production of/de31red\quantLty of fuol
gas plus one-spare to achleve the desired
95% onstream factor for‘Poth the
commerc1ay’unit and demonstration unit.
DELETED / ‘ AN

/. \

d. Sketchgs illustrating methodg of coal
feed, /ash removal and highly Raking coal
proc2531ng. DELETED

e. Plé; plan of the commercial un1t1show1ng
eievatlons of equipment within the
pattery limits. Assume there are mp area

/limitations that would interfere with
judicious plot layout. DELETED

NUMBER

'

Re

\—

ev. 1) 3/27/78
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>
ITEM | NO. : DISTRIBUTION|PUR. ORD
NO. |PIECES ‘DESCRIPT'ON ITEM NO. | NUMBER
f. Clearly identify any data or infomatidn
.-\ regarded as proprietary. DELETED ;
R 4‘:‘ . " . - ‘;‘.
3.2.3 The“bidder shall provide budget cost egtimate
for éach of the following Phase II ang’ III
items for the demonstration unit to WYe used
in evalvating the bid.. DELETED
a. The >t\1ce to perform the detail
enginegring and procurement, 6f all bulk
order materials required and all |
equipmenk and other items Shown on the - ‘
piping andx instrumentation diagrams. |
DELETED |
: '\ ‘
b. The price to qonstruc the unit complete ;
ready for start-up. /DELETED |
4 |
"c. The price to prepare operating |
instruction manugv‘l{\ for the equipment |
within the batte‘ry imits. DELETED |
d. The price forfstart-x}p participation "
including tl'}.e level of\effort and the |
basis of casts. DELET
e. The price for Phase II1I cdal testing
1nclud1ug a description of coal tests
required to maintain guarantkes and
locat?.on of where test will be done.
DELETED \
f. Thé/price for operator training including
uhe level of effort and the basis\if
wcosts. DELETED . \
AY
J 5
3.2.4 _'Tbe bidder may be required to perfomm all\or
part of the items listed in Paragraph 3.2. 3.
N . .
Rev. 1) 3/27/78 Rev. 2) 4/6/78
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"~ COAL GASIFICATION :
DESCRIPTION TON UNIT SUBCONTRACT DATE OCTOBER 20, 1977
- FUEL GAS DEMONSTRATION PLANT 1
Y UNIT - CONTRACT. 4814
7 : )
ITEM | NO. ’ DISTRIBUTION [PUR. ORC
NO. [PIECES DESCRIPTION ITEM NO. | NUMBER
In the event that one or more of these items
isxnot to be done by the Subcontractor,
please prov1de the following: DELETED
a. Advise if there are any gasifier
internals or appurtenances to th
gasiflers that the bidder consiglers as
proprietary 1nformation. DELEZED
b. Advise\ level of effort, ratibnale, and
cost bas1s of participatioy required by
the bidder (to maintain gyarantees)
durlng detail engineering and procurement
if the bidder does not do detail
engineering, and procuyement. DELETED
c. Advise levellof effdrt, rationale, and
cost basis of\partdcipation required by
the bidder (to\mgintain guarantees)
" during construcWion if the bidder is not
the constructoy.\ DELETED
d. Advise the badget jrice per gasifier to
design, detfail, fabyicate and deliver to
the plant/site. Ref(actory lining and
installafion of gasifiler vessels shall be
by othefs. Advise budget price with and
witho stirrer and drive to permit use
of cgking coals. DELET :
3.2.5 Cost ntrol'procedure DELET
3.2.6 Furﬁlsh and advise specific pr\ﬁect
reﬁuirenents regarding the following:
DELETED
. \
a. Secrecy Agreements DELETED \
- .
Rev. .1) 3/27/78 Rev. 2) 4/8/78
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DESCRIPTION COAL GASIFICATION UNIT‘SUBCONTRACT’ DATE OCTOBER 20, 1977

L UNH'_‘ FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
(

ITEM | NO. : Y DISTRIBUTION [PUR. ORD
NO. [PIECES| " : DESCR|PT'ON 7 ITEM NO. NUMBER

Licensing Fees DELETED

oyalties DELETED

work scope, do
DELETED

3.2.8 Phases of de onstruction necessary
to subcontpact, names aqd qualifications of
proposed gubcontractors. \DELETED

3.2.10 Est ted man-hours by disci iﬁe required to
cogplete each of the three phades of the
4/§Fmonstration unit. - DELETED
3.2.)1 Current technical manpower capabilit to
< complete the job. DELETED

3.3 Coordination Procedure and Document Distribution

Sectlon 13 and 15 of McKee Specification 789 outline
the requirements covering administration of
correspondence, drawings, engineering data, manuals
and similar items between subcontractor and McKee.
The subcontractor shall submit an outline of project
execution procedures including cost control
procedures.

3.3.1 This procedure shall be used by subcontractor
as a method to control quantity, quality and
format required in the production of all
data, drawings, reports and documentation
that will be prepared and transmitted to
McKee under this subcontract.

L
® ‘ ‘
Rev. 1) 3/27/78 Rev. 2) u4/6/78
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: COAL GASIFICATION
DESCRIPTION IFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977

A E 10 | '14
L unir FUEL GAS DEMONSTRATION PLANT CONTRACT 48
> .

ITEM | NO. DISTRIBUTION |PUR. ORD
NO. [PIECES ‘ DESCRIPTION -ITEM NO. | NUMBER

3.3.2 Bidder shall include the cost of reproduction
and distribution of all documents in his bid.

e
3.3.3‘\E§3ct timing for the preliminary,;ssue of

Operatigg Manuals for McKee iew and )
approval‘willwbe set t ugh agreement
between McKee ™ an e subcontractor. DELETED

3.4 Addltlonal‘ggxee specifications~for detail
T
englneerang, procurement, and construction shall be . |

issued to the subcontractor. DELETED >~

-\\

‘4.0 PROCESS DESIGN SPECIFICATION
. 4.1 Unit Duty

The coal gasification unit iaéilities shall be
designed to produce fuel gas yielding the following:

4.1.1 Commercial Unit: Design ~ 18.7 billion
Btu/Day LHV, (nominally 20 billion Btu/Day
HHV and 1500 Tons/Day coal feed)

[

2) 4.1.2 Demonstration Unit: Design - 6.9 billion
' Btu/Day LHV, (nominally 7.4 billion Btu/Day
HHV and 500 Tons/Day coal feed)

4.2 Design Basis for the Units

4.2.1 The design of components in the demonstration
unit shall be based on providing a fuel gas
product capacity that yields 6.9 billion
Btu/day LHV (nominally 7.4 billion Btu/day
HHV) utilizing as feedstock, any of the coals
listed in Table I, except lignite.

4.2.2 The commercial unit shall consist of the
components designed for the demonstration

b \.
“ (Rev. 1) 3/27/78 Rev. 2) u4/6/78
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K OCTOBER 20, 1977
oescrpTion. COAL GASTFICATION UNIT SUBCONTRACT OATE ,

UNIT FUEL GAS DEMONSTRATION PLANT - CONTRACT 4814

ITEM | NO. DESCR]PTION : DISTRIBUTION |[PUR. ORC

NO. |PIECES] ITEM NO. |  NUMBER

\

unit with sufficient iteration of these
components to assure a fuel gas product
capacity that yields 18.7 billion Btu/day LHV
(nominally 20 billion Btu/day HHV), utilizing
as feedstock, any of the coals listed in
Table I, except lignite.’

4.2.3 The following items of'both the demonstration
unit and the commercial unit, shall be
developed utilizing one "worst case"
noncaking coal and one "worst case' caking
coal. The specific components of these . coals
will be agreed upon by the subcontractor and
McKee prior to the initiation of the design.
a. Process description ‘

b.. Process flow diagrams.
c. Heat and material balances
d. Main prohess‘parameters
e, Product and by-product yield
f. Effluent streams
g. Raw material feed
h. Operating data
4,3 Turndown Capability

The gasification units for both the demonstration

and commercial units shall be capable of a turndown

to 25% of the design gas rate. The subcontractor
'shall advise maximum turndown.

[ .
Rev. 1) 3/27/78 Rev. 2) 4/6/78
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ENGINEERING REQUISITION
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Forin M-200-1 - 8/76 {Rev. 3/77)

DESCRIPTION._ COAL GASIF;CATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977
L o FUEL GAS DmossmTION PLANT | CONTRACT 4814 i
ITEM NO. . 1. DISTRIBUTION [PUR. ORD -
rNo. PIECES DESCRIPTION - | A

ITEM NO. NUMBER ‘
. !
. 4.4 Other Considerations

4.4.1 Service Factor - During the operating period,
a service factor of 957 is required. :
Critical equipment including gasifier shall : ‘
have installed spare(s).

4.4.2 Product Steam ~ Steam production from
gasifier jackets and waste heat recovery
shall be decided by agreement between
subcontractor and McKee.

4.4.3 Equipment Numbering - Onsite equipment shall"
be numbered beginning with 20l. General '
‘guidelines for equipment and instrument
numbering are given in Table II.

4.4.4 Utilities and meteorological design
characteristics supplied to the battery
limits are shown in McKee Spec. 254.

4.4.5 The plant design life shall be 20 years
mninimum with normal maintenance.

5.0 DESIGN AND CONSTRUCTION NOTES

5.1 Products Design Basis

5.1.1 The clean fuel gas must exit at battery
’ limits at 20" Hy0. The clean fuel gas, on a
dry basis, should have a higher heating value
of at least 160 BTU/scf, including sensible
heat prior to sulfur removal.

5.1.2 The tar and oil by products shall be
collected for delivery to common storage and :
will be used as a supplementary fuel for iron
ore pellet induration, and/or in plant use.

- : ' _ 5
> : .
Rev. 1) 3/27/78
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’ : 4814
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ITEM | NO. : , : DISTRIBUTION |PUR, ORD
NO. [PIECES ' ' DESCRanON ITEM NO. | NUMBER
5.2 Design Basis for Nonprocess Features -
Information on.utilities and other nonprocess
features contained in McKee Spec. 254 are to be
considered an integral part of this specification.
5.3 Special Design Consideration
5.3.1 One of the objectives of the demonstration
: unit operation is to demonstrate operability
on highly caking high sulfur bituminous coal
.with a FSI greater than 5.
5.3.2 The unit must meet Erie Mlning Company safety
standards.
5.3.3 The gas will necessarily be cooled to be
suitable for feeding to a Stretford fuel gas
desulfurization unit. This necessitates a
high level of tar and particulate removal
from the fuel gas.
5.3.4 Process gas coolers may be used as a means of
' recovering heat. The process gas cooling
schemes shall be agreed upon by. the
subcontractor and McKee.
5.3.5 A statement shall be made about the ability
of the gasification units to process lignite.
5.3.6 The units must be designed to conform, from
an envirommental and safety viewpoint, to
allapplicable local, state and federal
) govermment requirements.
5.3.7 Energy conservation shall be included as one
of the important design parameters for the
coal gasification unit facility. The cost of
N\
>
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COAL GASIFICATION UNIT SUBCONTRACT

'DESCRIPTION DATE OCTOBER 20, 1977

FUEL GAS DEMONSTRATION PLANT 4814

UNIT

CONTRACT.

>

ITEM | NO. | "|DISTRIBUTION [PUR. ORD
NO. [PIL.CES DESCRIPTION : ITEM NO. NUMBER

\,_

utilities are given in McKee Specification
254. :

5.3.8 The subcontractor shall inform McKee of: any
unusual safety problems.

5.3.9 Provision shall be made for the orderly and
"safe shutdown of all process equipment.
Electrical and/or mechanical interlocks shall
be specified where necessary to assure proper
‘'sequence of the shutdown operation.
Subcontractor shall identify equipment and
- instrumentat ion, if any, that require
uninterrupted power supply.

5.3.10 All -documents shall be prepared in the
English (engineering) system of measurement.

5.3.11 For all economic evaluations a two year
payout, before taxes, shall be used.

5.3.12 The flare sjstem shall carry vented streams
to the battery limits or as otherwise agreed.

5.4 Average seasonal climatic and seismic conditions of
Hoyt Lakes, Minnesota shall be taken into
consideration in the design. Refer to McKee
Specification 254. )

5.5 Site preparation shall be done by others.

5.6 For the demonstration unit stubs for tie-in for
expansion to the commercial unit shall be
designated.

5.7. Subcontractor shall advise McKee on utility
requirement for refractory lining installation.
Utilities will be provided at the battery limits by
others. . :

(7

-
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DESCRIPTION

UNIT _..

COAL GASIFICATION UNIT SUBCONTRACT

DATE

_FUEL GAS DEMONSTRATION PLANT

OCTOBER 20,

1977

CONTRACT

4814

e

ITEM | NO
NO. [PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

‘NUMBER

PUR. ORD .

\,

5.8

5.9

5.10

The design of the stirred two-stage, fixed bed,
air-blown gasifier retort shall be as stated by
Woodall-Duckham (U.S.A.) Ltd. in section 2.3 (Pages
13 to 18) and section 5.4.3 (Pages 101 and 102) of
their "Proposal for Coal Gasification Facilities"
dated January 6, 1978, and attached as Appendix C.
Deviations shall be approved by McKee.

For the design of the stirrers the subcontractor
shall use Mr. George Hamilton and Mr. Morton L.
Markowitz, or agreed upon alternates.

McKee shall provide, and sdbcontractor shall use,
drafting linen with special title blocks for all new
drawings applicable to this project.

6.0 APPLICABLE SPECIFICATIONS

6.1

McKee Specifications

Specification No. Title

G5-254 " - Site and Utility Data
GS-260 Design Drawing
GS-261 Drafting Standard
GS-266 C Instructions to Vendors for
Data Submittal

GS-270 Piping and Instrumentation Diagram
GS=-275 Process Plant Design .
GS-291 Spare Parts
GS~-501 _ Basic Instrument Requirements
GS=-746 Winterizing of Equipment,

" Piping and Instruments
GS-780 ' - Equipment Protection
GS-789 ‘Subcontract Spec for Process Units

7.0 COMPLETION RESPONSIBILITIES

A
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ITEM | NO. DISTRIBUTION|PUR. ORD.
NO. [PIECES DESCRIPTION JITEM NO. | NUMBER
The subcontractor completion responsibilities are as
listed in McKee Specification 789.
8.0 PHASE II SCOPE OF WORK
8.1 During Phase II the subcontractors engineering scope
v of work shall be as follows:
8.1.1 Review of and commentary on A. G. McKee
specifications for tagged equipment items
including control system components within
the defined battery limits. -
 8.1.2 Review of and commentary on selection of all
tagged equipment items within the battery
. 8.1.3 Review of and commentary on all arrangement
drawings and model.
' 8.1.4 Review and cdmment’a‘ryA on all piping drawings
within the battery limits.
8.1.5 Review and cémmentary on selected structural
designs, particularly the gasifier supports.
8.1.6 Review and .commentary of final P & I
draiwngs, instrument schematics and control
logic, panel details.
8.1.7 Preparation of detailed st;art:-uﬁ, operating
and shutdown instruction manuals for those
facilities within the battery limits.
8.1.8 Preparation of detailed maintenance procedure
manuals for those facilities within the-
battery limits.
>
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UNIT
ﬁ

ITEM | NO. . DISTRIBUTION{PUR. ORD
. NO. |PIECES . : DESCRIPTION ITEM NO. NUMEER

8.1.9 Other selected tasks as mutually agreed by
BCI and A. G. McKee. B

8.2 During.Phase II the subcontractors procurement,
construction and prestart-up scope of work shall be
as follows: ‘

8.2.1 Supply and erection, on foundations and
structural steel supplied by others, the
following:

- a. Five - Gasifiers including refractory
lined retort, water jacket, grate and ash
lock hoppers, air blast inlets, grate
thermocouples and grate drive units and,
for the stirred gasifier(s), stirrer
drives and integral controls.

b. Five - Steam Drums

c. Five - Sets thermosyphon piping
“interconnecting the steam drum and
gasifier water jacket.:

d. Five - Coal lock hoppers complete with
valves and coal level ‘
indicator/controller and purging
connections.

e. One - Lubrication system to lubricate
grates, including connection piping.

f. One - Hydraulic system to provide
‘hydraulic power to grate drives,
including interconnecting piping.

8.2.2 Construction advisor, on site, during
erection of all battery limits comstruction.

\
e
Rev. 3) 6/15/78
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(1TEM

NO.

NO.
PIECES!

DESCRIPTION®

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMBEFR

N

8.2.3_ Process engineer to lead selected Erie Mining
. personnel on any training visits that may be
" agreed .

8.2.4 Witness ahd operator training during check
out and prestart-up tests.

8.2.5 Not included in the subcontractors scope of
work are the following:

- a. Interconnecting electrical wiring
b. Instrumentation other than those items
which are an integral part of the
gasifier or lock hopper
c} Insulation:
d. Final painting:
- e. Construction utilities:
f. Engineéring services for operator

training, prestart-up checks and
- operatiouns advice. '

9.1

9.0 PHASE III SCOPEAOF WORK

Dur ing Phase III the subcontractors start-up and
testing scope of work shall be as follows:

9.1.1 Provide intensive start-up assistance for 12
weeks as assumed in BCI proposal of January
6, 1978, plus 24 months involvement of one
man full time plus 100 man-hours per month
for reviews and engineering services
including the following:

7

Rev. 3) 6/15/78
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DATE

- FUEL GAS DEMONSTRATION PLANT

" OCTOBER 20, 1977

4814

(|TEM

NO.

-

NO.
PIECES)

CONTRACT.
DESCRIPTION '

DISTRIBUTION

PUR. ORD
NUMBER

N

9 O 2 Dur ing
review

9.2.1

9'2.2

9.2.3

9.2.4

a. Start-up assistance comparable to 9.1.1
above if gasifiers are converted from
stirred to conventional form or vice
versa, or if gasifiers are changed to
caking coal operation following initial
start-up on noncaking coal.

b. Assistance comparable to 9.1l.1.above
during performance guarantee tests.

Phase I1I the subcontractors operations
scope of work shall be as follows:

Review of daily operations logs, analyses,
maintenance procedures and equipment
condition. To be accomplished by one full
time resident engineer plus liaison with
other BCI staff for the duration of Phase
III. ’

Provision of épecialist advisors as required.

Operations review meetings at 3 monthly
intervals or as otherwise mutually agreed
throughout Phase III. These meetings would
provide a formal review of the testing
program, discussion of action to be taken to
meet the program goals, a review of general.
operating data, and discussion of any
problems. BCI attendance would be a minimum
of four people plus the resident BCIL
engineer.

Process engineering ‘investigations, heat and
material balance checks, assistance with
sampling and special instrumentation as
required.

ITEM NO.

f

"BEB

S MADE B?: BEB

Rev. 3) 6/15/78

. CHECKED BY: RKS PAGE 29D OF E/R W-20




L-290/18

ENGINEERING REQUISITION

McKCe

TABLE 1
COAL FEED

The following cocals or equivalents will be used as feedstocks to the demonstration
plant; the analyses are typical of the coal types: '

Sub-bituminous

Coal Type . Lignite*
Coal Seam Rosebud McKay Coteau
Moisture, Wt.% 15.8-25.6 19.7-25.0 34.5
Proximate Analysis, Wt.Z : :
 Volatile Matter 36.4-39.8  34.3-36.2 43.5
Fixed Carbon 48.3-56.0  55.2-57.7 " 49.6
Ash 5.6=15.2 " 8.0-8.6 6.9
Wt.% Sulfur 0.6-4.1 0.5-1.6 0.3
~ Ash sogtening ) .
Temp. F 2180-2460 2150 2500
Free Swelling Index ' - . - -
Hardgrove Grind Index _ 44-51 46 . 34
HHV, Btu/Lb. as Received ‘ 9000 9760 .- 7040
- Coal Type Bituminous
Coal Seam Brookville Clarion Davis-Dekoven Kittaning
1 Moisture, Wt.%, As Received 8.0-13.7 6.2-14.7 3.4-8.1 4.3-11.6
' Proximate Analysis, Wt.7% A
Volatile Matter 42.4-46.7 42.7-46.4 38.4-42.6 32.4-45.2
Fixed Carbon 45.5-48.8 45.7-47.6 47.4=52.3 44.9-54.3
Ash 5.7-11.0 6.0-10.7 8.4-12.0 5.4-18.0
Sulfur, Wt.%, As Received 3.0-3.5 3.0-3.9 3.3-4.0 0.6-3.6
Ash Softening : ' . ‘
Temp. °F 2030-2280 2080-2180 2000~2080 2030-2910
Free Swelling Index 3.0-4.0 3.5-5.0 4.5-7.0 2.5-8.0
Hardgrove Grind Index - 46 51 54-60 46-61
HHV, Btu/Lb. As Received 11,800 12,000 12,800 11,580~13,660

* It is not now anticipated that lignite would be used as a feedstock.

MADE BY BEB CHECXED BY

RKS
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ORIGINAL

Form M-1025. 5/76

TABLE I1

GUIDELINES FOR EQUIPMENT AND INSTRUMENTS NUMBERING

All coal gasification battery iimits équipmeht'will be numbered in
the 200 series, starting 201.

Equipment numbers @ill be proceeded by an alphabetic symbol
indicating the type of equipment. Refér to McKee Specification 270
symbols. ’ : .

“ Spares or multiple units on the same service should have the same

numbers followed by an alphabetic designation, e.g. P-201A, P-201B.

The instrument identification shall be written according to ISA
specifications. : '

Instrument loops shall be numbered consecutively by variable type

~(flow, pressure level, etc.) ranging from 201 to 299.

Individual instruments within an instrument or control loop, such

as transmitters, alarms, recorders and control valves shall have - .
- the same designation as the primary instrument except in the case

of a loop containing two or more actuating devices.  In such cases,

one device shall have the same number as the primary instrument,

the second'(o: more) device shall be cdnsecutively numbered .

REVISION | 3

8y . BEB

DATE /L5778
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ENGINEERING REQUISITION

MecKee

Form M-200-2 9/76

COAL GASIFICATION UNIT SUBCONTRACT DATE OCTOBER 20, 1977

DESCRIPTION

FUEL GAS DEMONSTRATION PLANT 4314

uMIT X CONTRACT
'REVISION DATE (1) 3/27/78 (2) u/6/78 = L

APPENDIX A
PHASE |
'BATTERY LIMITS FOR
COAL GASIFICATION UNIT SUBCONTRACT

Primary Fines
Screen & Weigh
Feeder by Others

Cootling Water
Boiler Feedwatar
Sized Coal _ | Fines S
% > F;:::'fl‘g;::r Steam if required
2 Feed Weigh Feeder Required
w .
o . - By Steam ~
2 Tripper Conveyor Others : 3
g .
i Y |
] Gas to Flare Stacks
Y : . Gasification Unit Includes: >
Battery, P .
Limits Surge Bins & Lock Hoppers . :
Gasifiers Product Gas . 3
o Air Blower(s) " to Compression
= Particulate and Tar Removal ' '
3 Waste Heat Recovery Liquid
=t Coal Feeders Effluent >
= Ash to Silo
Gasifier Lubr‘ication Spec.
Gasifier Hydraulic Spec.
- Fines to
Storage . 1
. Inert Gas
) Ash Disposal
By Others . y
Tar/Qil to '
Byproduct Tank >
Air (Atmospheric)
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COAL GASIFICATION UNIT :’g’;ﬂ
" SUBCONTRACT SCHEDULE FOR PHASE | :
ITEMS DELIVéRABLE CALENDAR WEEKS AFTER NOTICE TO PROCEED
TO McKEE o
: 2 | 3 4 |5 6 | 7 8 9 10|11 (12 {13 |14]15 |16 | 17| 18

DETAIL SCHEDULE

SCHEDULE OF PAYMENTS

GASIFICATION UNIT ARRANGEMENT
PLAN

COAL TEST REPORT

-DEMO. PROCESS PACKAGE

.COMM. PRQCESS PACKAGE

STIRRER DESIGN PACKAGE

GASIFIER DESIGN PACKAGE;
(NON-CAKING COAL)

GASIFIER DESIGN PACKAGE
(HIGH CAKING COAL)

DEMO. COST EST. REPORT

/6 A

FINAL REPORT

MILESTONE KEY

A PROCESS FLOW DIA. TO McKEE

/D parnTomekee

A EQUIPMENT DATA SHEETS TO McKEE

A ITEMS TO McKEE FOR REVIEW/APPROVAL.
é DATA FOR PROCESS PACKAGE COMPLETE".

BEGIN PRICING EQUIPMENT

v




APPENDIX C

ORIGINAL

DESIGN CONSIDERATIONS

The primary developmental goal of the program, and of this
pro?oéal, is the‘gaéification of high-swélling and cakihg coals in a
medified two-stage gasifier. The selection of a deep-bed mechanical
stirrer is based on consideration of alternate methods, such as
increased taper angle in the distillation section, p}etreatment

. methods, and the use of additives. It is most important that the

method chosen'should be readily adaptable to reéular industrial use,

and should be able to handle a wide range of coals, as indicated by
ﬁhe inquiry. These considerations lead towards the se;ection of
deap~bed stirring as being both flexible for a'wide range of coals
and muéh less complex than a pretreatment plant.

The overriaing justification for deep-bed stirring is
the substantiai-amount of experience and data available, qbvefing.
a wide range of coals (including the Rosebud design basis coal and
many high-swelling coals) éﬁd severai plant configurationsﬁ, There-
fore, it is believed that the risk element of this demonstration
program is xubstantially reduced.' The stirrer also foers'addi—
tional potential advantages in terms of fines utilization, ihéreased

output per gasifier, and consistency of operation.

2.3.1 Stirred Two-Stage Gasifier Design

| General. The design of thé stirred two-stage gasifier
will be a combinétion of the proven gasifier design in the lower .
half of the gasifiér (up to the clear gas outlets), together yith;
an undivided distillation section based én Woodall-puckham/Il
Gas Integrale process designs and operating experience in the upper

half, and a compound-motion stirrer to handleAhigh-sweliing caking

coals.

Page 34 Contract: 4814 E/R W-20




ORIGINAL

14.
The design of the lower half of the gasifier -- grate,
water jacket, and refractory—lihed section up to the clear-gas
outlets -~ will be modelled on the proven 3.6 meter dry-grate design,

and will consist of a revision of the relevant sections of the Génoé
- design to U. S. standards and fabric;tion practices. A \

‘'The design of the coal feed system -- belt feeder, lock- |
hopper and coal distributor plus automatic sequence control =-- will
~also be based on the 3.6 meter design as used at Genoa, modified
both for U. S. standards and to allow stirrer access.

The process-related parametérs of the stirred distillation
segtion of the gésifier‘will be based on prior designs and ope:ating'
experience. ‘This iﬂcludes the heét and mass balances and, based
on these, the gasifier temperature profile, and gas velocities. ' |
Residence time in thé distillation saction, and hence its height;
has' already been set for the purposes of this proposal, Due to thé
increased cross-sectional area of the stirredldistillation section
comparad to the unstirred, conventional'design, fhe height'of the
cdistillation sectionlcoﬁld be reduced to maintain the same residence
time. However, it has been decidéd to reﬁain_the conventional

;height and to pfovide fdr increased residence time. If, in practice,

this is shown to be unnecessary, the coal level in the gasifier
could be lowéred by modifying the coal distributor (lengthened
dip—legs);

For the purpose of dgveloping tﬁe basic parameters for‘

the stirrer design, two parallel approaches will be taken and com-

)

axred. The first apprcach will be to base the design of the stirrer
on parameters from the operation of existing commercial stirred

gasifiers (single stage).

Page 35 Contract: 4814, E/R W-20
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The second approach will be to evaluate similar operations

and extrapolate the basic parameters for these operations to the

"operation of a stirred two-stage gasifier.

The basic design parameters developed by these two
approaches will be evaluated. Differences will be noted aﬁd the
design parameters which will form the basis of the detailed design
of the stirrer.will be established.

Stirrer Conceotual Design - Existing Commercial Basis.

Weodall-Duckham has made arrangements for the services of a recog-

" nized expert in the field of gasifier stirrer design to be available

‘on a consultancy basis. This consultant is George Hamilton; his

resume is-included in Section 5.7 of this proposal. Mr. Hamilton
has been involved in the design, construction and commissioning 6f
stirred singlefstage'gasifiers for the last thirty years, including
the MERC stirred'gasifier. Based on this expefience, Mr. Hamilton
will recommend the fbllowing parameters:

A. Shaft torque.

B. Rotation speed range.

cC. ANumber and placement of arms.

D. Blade configuration.

E. Clearance between stirrer blades and refractory wall. .

F. Range and speed of vertical mbtion.

Woodall-Duckham will work closely with Mr. Hamilton pro-
viding him with all the information he requires, such as the dimen-
sions of the gasifier, positions of gas outlets, temperature profile, |

coal characteristics and throughput.

Page 36 Contract: 4814  E/R W-20



ORIGINAL 16.

Stirrer Conceptual Design - Extrapolation Basis. Woodall-

Duckham has arranged for the services of another prominent expeft

L ) : . . . i _Morton L. Markowitz
in the field cf mechanical equipment design, Mr. HBerbezt—D~ikink,

-

Markowitz's
While the majority of Mr. Zinkls work will consist of the

detailed design of the stirrer, its drive, and supporting components,
he will initially work in parallel with Mr. Hamilton to develop a
conceptual design and will be provided with the same process and
overall gasifier dimensions. 'His initial work will conéist'of the
following activities: '

Review of all literature on the MERC gasifier
and the Bureau of Mines literature on low BTU gasifiers
over the laét twenty yeérs.

Review of all published literature on the
numerous domes;ic and international gasifiers installed
with stirring aevices over the last forty years.

Practices both past and current in the
extfactive metallurgy industries use process maﬁerials
with similar teﬁpeiatures and physical<properties to
these coal gasifiers. They also use similarly sized
vessels.(tweive—sixteen foot diameter), and stirring
devices. The published literature both technical and
trade will ke extensively researched for phyéical
properties and hardware, |

The information collectéd from these sources
will be compared and evaluated to provide a base for

design of the compound-motion stirrer.

Page 37 Contract: U814 E/R W-20
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Tﬁé system geometry with the objective of estab-
lishing an envelope type silhouette for planﬁ iayout pur-

poses will be set early in the design procedure.

Mr. Link has already commenced a review of MERC records and

data on other sitrred systems, which will be valuable not only to

the Phase I design, but also to a review of the program at the end
of Phase I.

Detailed Stirrer Design. The design parameters developed

in the two preceeding sections will be evaluated and the parameters

- which will form the basis of the detailed design established. The

detail design will include the following:

Candidate matérials for construction of the
'shaft and rabble will be considered with and without
coolin§ of the rabbie.

Shaft and rabble structural design will be
prepafed usihg normal practices (consideration of tocrgue,
deflection, etc.), with geometry of part§ dictated by the
initially gathered data.

 seal will bé designed aftérfconsidering
hydraulics, lipvseais, sﬁuffiﬁg boxeé and the recorded
experience. |
- The agitator drive and motéf will be designed
'as a custom assembly externally supported.

External loads and férces transﬁitted to vessel

and structure will be calculated. A design for the vessel

entry nozzle will be submitted.

Page 38 Contract: 48l - E/R W-20
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The stirrer shaft ahd-blades will be desiéped
so'that they can pass through manholes in the gasifié:; 
for final assembiy.

‘The stirrer drive will be designed to provide
both :otatiOn‘and vertical movement. Twolalternate drive
systems will be evaluated; one based on electric motor
drive, the other on hydraulic drive. 1In selectiﬁglthé
‘arive, consideraticn will be given to compactness*sd4that
’thé coal feéd mechanism cén be readily fittea.at the top.

of the gasifier.

Page 39: Contract: 4814 /R W-20
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Pl

“ 5.4.3 Task 2 - Develoomental Work

—@h&e—%&sk—és—bfekea—dewa—éa&e—ewe~a¥e&sf——seéffeé—twe—;'1

e

Task 2.1. Stirred Two-Stage Gasifier. The work to be

completed under this task includes all of the following:

A.

Establish basic process data

temperature profiles
gas composition range

seal pressure

Parameters from existing stirred gasifiers

.

shaft torque

rotation speed range

number and placement of arms
blade configuration

clearance between blades and refractory wall

range and speed of vertical motion.

Extrapolative basis -

‘review literature on MERC gasifier

review literature on other gasifiers

review literatire on the extractive metallurgy

industries

Page 4o Contract: 4814  E/R W—20
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D. Detailed design
- compare results
- establish basis for detailed design
- material selec;ion ‘
- struc;ural design
- seal design
- motor and-drive

~ structural support requirements

Jask 2.2. Fines Agglomeration. The work to be complete

- test coal(s) and bitder

~ test resultant fiquettes r mechanical

properties

- prepare eliminary design for pl

- prelipfinary estimate of capital and érating costs

er Extrusion scheme

select equipment manufacturer for testing

~ test coal(s) and binders

Page u1 Contract: 4814 E/R W-20
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ENGINEERING REQUISITION

NMcKee

Form M-200-1 - 8/76 (Rev. 3/77)

DESCRIPTION

ORD UNIT SUBCON
STRETF UB CONTRACT DATE

OCTOBER 24,

1977

FUEL GAS DEMONSTRATION PLANT

UNIT

CONTRACT.

4814

N
7

ITEM | NO.
NO. [PIECES

DESCRIPTION

DISTRIBUTION
ITEM'NO.

PUR. ORD
NUMBER

N\

1.0

3.0

4.0

6.0
7.0

8'0

2.0

5.0 .

Furnish the services, as specified, to provide process
designs, cost estimates, startup and construction services as
required for a Stretford demonstration unit. -In addition,
furnish a process design and cost estimate for an expansion to
a commercial size Stretford unit.

The subcontractor is required to perform all work in
accordance with the documents and attachments as described in
the following sections:

GENERAL
SCOPE OF WORK

INSTRUCTION TO BIDDERS

PROCESS DESIGN SPECIFICATION

DESIGN AND CONSTRUCTION NOTES
APPLICABLE SPECIFICATION

COMPLETION RESPONSIBILITIES

PHASE IT PROCESS GUARANTEE CONDITIONS

PHASE III SCOPE OF WORK

>

Rev.: 1) 4/21/78  2) 6/28/78 ‘ 3) 9/19/78
: GWC

GWC . GWC

Completely Pgs. 1,4,7,10,12, Pgs. 10,16A,22
Revised as 13, 16, 17,19,21
Purchased Added 16A-
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UNIT

DESCRIPTION

ENGINEERING REQUISITION
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Form M-200-1 - 8/76 (Rev. 3/77)
STRETFORD UNIT SUBCONTRACT

DATE

OCTOBER 24,

1977

FUEL GAS pEMONSTRATION PLANT CONTRACT

4814

N\
(iTEM
NO.

NO
PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMBER -

N\,

1.0 GENERAL

1.1

1.2

1.3

1.4

1.5

The subcontractor shall provide process designs
consistent with the processes as described in
Section 4.0.

This Engineering Requisition specifies the onsite
duty requirements for the Stretford unit battery

. limits to be included as part of the Fuel Gas

Demonstration Plant.

The demonstration plant is jointly funded by Erie
Mining Company and the U.S. Department of Energy
(D.0.E.). The demonstration plant will be located

in Hoyt Lakes, Minnesota, at Erie Mining Company’ s

Hoyt Lakes Pellet Plant.

The fuel gas produced will be used to supplement
natural gas and fuel oil as the fuel for iron ore
pellet induration.

The subcontractors scope of work for the Stretford
unit shall be performed in the following three

phases:

Phase 1

1.5.1 Process and unit design and cost estimate for

a commercial unit including design and
operating requirements.

The commercial unit desigh shall incorporate

the demonstration unit as an operating

module. The demonstration unit shall be the
basis for expansion to the commercial unit in

an economical manner.

1.5.2 Process and unit design for a demonstration

GWC

MADE RY:

>
1) 4/21/78 .
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OCTOBER 24,
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FUEL GAS DEMONSTRATION PLANT » CONTRACT

4814

(1rEm
" NO.

NO.

PIECES| -

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORD
NUMEER

1.7

unit and cost estimate for Phase II and Phase

I11 work.

The demonstration unit shall be designed to
be expanded to provide the requirements for

the commercial unit in an economical manner.

Phase I1I

The subcontractor shall furnish engineering,

procurement, and construction consulting

service for the demonstration unit sufflcient

to maintain the guarantees.
Phase III

The subcontractor shall furnish operator

training, start-up, performance testing, and

consulting services, for the demonstration
unit.

1.6 The commercial unit shall consist of the

demonstration unit plus an additional single
Stretford unit. The combination of the two units

shall have the capacity to desulfurize the process-

effluent gas from a commercial size coal
gasification facility. The process design
specification and cost estimate for the commercial

Stretford unit shall be based on the above mentioned

single individual unit.

Board space will be provided in a common plant
control room by others.

1.8 The Stretford demonstration unit shall be enclosed

in a building, designed and constructed by others.
The tanks will be covered and connected to a vapor

The subcontractor shall not design the control room.

N,
(1) 4/21/78

GWC .
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ENGINEERING REQUISITION

MckKee

Form M-200-1 - 8/76 (Rev. 3/77) ) .

DESCRIPTION___STRETFORD UNIT SUBCONTRACT DATE OCTOBER 24, 1977

9 UNIT FUEL GAS DEMONSTRATION PLANT ‘ CONTRACT 4 4814

pa— ‘ :
ITEM | NO. - DISTRIBUTION |PUR. ORD
NO. [PIECES| DESCRIPTION ‘ ITEM NO. | NUMBER

o

1)2)

1

2)

recovery system.to preclude unwanted vapors and
odors in the building . Ductwork from subcontractors
blower will be by others.

1.9 The term "flaked sulfur" as used in this Engineering -
Requisition has the following meaning:

It is sulfur in the form of flakes that is produced
by processing the molten sulfur collected in the HyS

removal system. These flakes may be used for
landfill.

The term "purge' has the following meaning:

"It is the means of removing sulfate salts to prevent
them from building up in the Streford solution.

2.0 SCOPE OF WORK .

2.1 The subcontractor shall prepare the process design
specifications for the Stretford unit. The design
shall include all onsite equipment data sheets and
required utilities within the unit area.

2.2 The subcontractor shall supply, as a minimum in
Phase I, the following items in the demonstration
unit process design specification package:

2.2.1 A process description highlighting the
principal process methods including molten
sulfur, flaked sulfur and purge facilities.

2.2.2 Details concerning the major process
parameters on which design is based such. as:

a. Sulfide loading of rich solution

b. Reactor tank or drum and oxidizer
residence times

L-310/6 \__MADE BY: BEB CHECKED BY: RKS DAGE 4 OF  ___RIR wrl
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DESCRIPTION___ STRETFORD UNIT SUBCONTRACT DATE OCTOBER 24, 1977

(} UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT. 4314

(e : ; ~
ITEM | NO. . . DISTRIBUTION|PUR. ORD

. NO. |PIECES| . DESCRIPTION iTEM NO. NUMBER

c. Actual vs. theoretical air requirements.
2.2.3 Process Flow Diagrams which shall show major
equipment items and principal process control
loops-.
2.2.4 A heat and material balance based on the
design case and keyed to the Process Flow
Diagram.

2.2.5 Piping & Instrument Diagrams showing the
complete unit piping and instrumentation.

2.2.6 All equipment sized and specifled in detail
including internals.

2.2.7 Electrical single line diagrams.

2.2.8 Material specification for all process
equipment and piping.

2.2.9 Plot plan and elevations drawn to scale
' showing all major equipment items.

2.2.10 Compositions and rates of purge streams.
2.2.11 Compositions and rates of gaseous vents.

2.2.12 Start-up and shutdown procedures in outline
form.

42.2.13 Operating data

1) . , a. Manpower requirements, operations and
maintenance
1)  b. Estimate of utilities and chemical
consumptions
\, k A o
e -
1) 4/21/78
‘GWC .
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DESCRIPTION

STRETFORD

ENGINEERING REQUISITION

McKee

Form M-200-1 - 8/76 (Rev. 3/77)

UNIT SUBCONTRACT DATE___ OCTOBER 24, 1977

FUEL GAS DEMONSTRATION PLANT : CONTRACT.

4814

UNIT:
(

ITEM | NO.
NO. [I"MECES

DESCRIPTION

DISTRIBUTION
ITEM NO. -

PUR. ORD
| NUMBER

N\,

1. Plant and inétrument air

2. Steam consumption (summer énd winter)
3. Cooling water (summer and winter)

4. Electfical power

lS. Chemiéai quantity and costs including

initial charge, normal make up,
design and operating

2.2.14 Data sheets for all instruments requifed for

control loops and indicating, recording,
alarm or interlock points (e.g. transmitters,
recorders/indicators, switches and controlled
devices) . .

2.2.15 Identify all product and by-product yields,

qualities -and compositions and provide "In
House" background envirommental data.

2.2.16 Identify effluent streams, yield qualitics

and compositions, and provide "In House":
background environmental data.

2.2.17 Flow diagrams for blowdown, safety or

emergency systems (if required) .

2.2.18 Electrical area classification drawing .

2.2.19

Maintenance supply requirements such as:
1. Routine supplies
2. Recommended inventory

3. Recommended major spare parts

(1') 4/21/78
CuC

BEB
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DESCRIPTION.__STRETFORD UNIT SUBCONTRACT " DATE OCTORER 24. 1977
UNIT _ FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
'(HtM NO. » r : DISTRIBUTION|PUR. ORD

_IPIECES : DESCRIPTION ITEM NO. | NUMBER

1) 2.2.20 Start-up and shut down procedures in outline
: form including emergency shut down procedure.

1) o 2.2.21 Preliminary operating manual in outline form.
2.3 The subcontractor shall supply, as a minimum in

Phase I, the following items in the commerical unit
process design speciflcation package:

1) ' - 2.3.1 A process description highlighting the
: principal process methods including molten
2) o sulfur, flaked sulfur and purge facilities.

2.3.2 Details concerning the.majbr process
parameters on which design is based such as:

a. Sulfide loading of rich solution

b. Reactor tank or .drum and oxldlzer
residence tnmes

c. Actual vs. theoretical air requirements.
2.3.3 A process flow diagram which shall show major
equipment itéms and principal process control
loops.
2.3.4 A heat and material balance based on the’
design case and keyed to the process flow.

diagram.

2.3.5 Piping & Instrument Diagrams showing the
"complete unit piping and instrumentation.

2.3.6 All equipment sized and specified in detail
including internals.

2.3.7 Electrical single line diagrams.

\_
(1) 4/21/78 2) 6/28/78
GWC GWC
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\_

UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT.

DESCRIPTION___STRETFORD UNIT SUBCONTRACT " DATE. OCTOBER 24, .1977

4814

NO. [PIECES

DESCRIPTION

DISTRIBUTION |PUR. ORD.
ITEM NO. NUMBER

.

2.3.8 Cost estimate for the completion of the
commerical unit +20%. Refer to 2.11.

2.3.9 Material specification for all process
equipment and piping.

2.3;10 Plot plan and elevations drawn to scale
showing all major equipment items.

2.3.11 Compositions and rates of purge streams.
2.3;12 Compositions and rates of gaseous vents.

2.3.13 Start-db and shutdowh_procedures in outline
form.

2.3.14 Operating data

a. Manpower requirements, operations and
maintenance . '

b. Estimate of utilities and éhemicél
consumpt ions

1. Plant and iﬁstrﬁment air

2. Steam.consumption (summer and winter)

3. Cooling water (summer and winter)

4. Electrical power

5. .Chemical'quantity and costs inéluding
initial charge, normal make up,

design and operating

2.3.15 Daté sheets for all instruments required for
‘control loops and indicating recording,

[
1) 4/21/78
. GWC. -
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ENGINEERING REQUISITION

MciKee

. Form M-200-1 - 8/76 {Rev. 3/77)

DESCRIPTION__STRETFORD UNIT SUBCONTRACT DATE OCTOBER 24, 1977
L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
- i
CITEM | NO _ DISTRIBUTION|PUR. ORD
- NO. [PIECES DESCRIPTION ITEM NO. “‘NUMBER
alarm, or interlock points (e.g,'
transmitters, controllers,
recorders/indicators, switches, and
controlled devices). :
2.3.16 Identify all product and by-product yields,
qualities and compositions, and provide "In
House" background envirommental data.
2.3.17 Identify effluent streams, yield quantities
A and compositions, and provide "In House"
background envirommental data-.
2.3.18 Flow diagrams for blowdown, safety or
emergency systems (if. required) .
2.3.19 Electrical area classification drawings.
2.3.20 Maintenance supply requiremenfs such as:
1. Routine supplies
2. Recommended inventory
3. Recommended major spare parts
2.3.21 Start-up and shutdown procedures in outline
form including emergency shutdown procedure.
2.3.22 Preliminary opeiating manual in outline form.
2.4 Other subcontractor responsibilities, coordination
procedures and completion responsibilities for
Phases I, II and III are defined in McKee
Specification 789.
2.5 Within two weeks after notice to proceed with the
work, subcontractor shall prepare and submit a
\, <
(..
1) 4/21/78
GWC
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FUEL GAS DEMONSTRATION PLANT - ' CONTRACT

4814

(1rem
NO

NO
PIECES

DESCRIPTION

DISTRIBUTION
-ITEM NO.

PUR. ORD
NUMBER

N

2.6

2.7

2.8

2.9

definitive overall project schedule based on the
subcontract schedule presented in Table V for items
delivered to McKee.

All cost estimates prepared by the subcontractor for
Phase II and Phase III work shall have, where
applicable, the royalties and licensing fees listed
separately and payable in United States dollars.

During Phase I, the subcontractor shall submit a
list of at least three recommended vendors and/or
subcontractors having previous experience of bidding
on the fabrication and/or supply of major components
of the Stretford units.

During Phase I, the subcontractor shall prepare, for
the demonstration Unit, a definitive cost estimate
(+15%). This estimate shall be for molten sulfur
and flaked sulfur with purge facilities.

During Phase I, the subcontractor shall prepare a
definitive manpower and cost estimate for
subcontractors Phase II and Phase III participation.
The contractor shall include as part of the estimate
a "statement of work" required by the subcontractor
to maintain guarantees.

2.10 During Phase II and III the subcontractor shall

guarantee the Phase I design and the operability of
the Plant as designed. -

2.11 During Phase I, the subcontractor shall prepare a

+20% cost estimate for the detail engineering,
procurement, construction, operator training,
start-up and performance testing of a commerical
unit. )

2.12 In order to be consistent with the cost estimates

cHe

[ MADE BY:
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DESCRIPTION___STRETFORD UNIT SUBCONTRACT DATE OCTOBER 24,

1977

4814

UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT.

ITEM | NO. ;
'NO. |PIECES DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORD.
NUMBER

that McKee is preparing for the balance of the coal
gasification plant, the subcontractor shall prepare
cost estimates based on methods and procedures as
agreed between McKee and the subcontractor.

2.13 During Phase I the subcontractor shall make
suggestions for wash stream clean-up.

3.0 INSTRUCTION TO BIDDERS

3.1 Coordination Prdcedure and Document Distribution

the requirements covering administration of
correspondence, drawings, engineering data, manuals,
and similar items between subcontractor and McKee.

execution procedures including cost control
procedures. :

3.1.1 This procedure shall be used by subcontractor
as a method to control quantity, quality, and
format required in the production of all
data, drawings, reports, and documentation
that will be prepared and transmitted to
McKee under this subcontract.

3.1.2 Subcontractor shall include the cost of
reproduction and distribution of all
documents in his bid.

4.0 PROCESS DESIGN SPECIFICATION

4.1. Scope of Specification

This specification presents the duty requirements
for a demonstration and commercial size Stretford
unit to desulfurize the process effluent gas from a
coal gasification facility.

\,

Section 13 and 15 of McKee Specification 789 outline .

The subcontractor shall submit an outline of project

>
1) 4/21/78
GWC
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STRETFORD UNIT SUBCONTRACT . DATE OCTOBER 24,

FUEL GAS DEMONSTRATION PLANT CONTRACT

1977

4814

L UNIT _
>

ITEM | NO.
NO. |PIECES]|

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMBER

\

4.2

4.3

4.4

4.5

4.6

4.7

Unit Duty

Product gas will be used as a fuel gas in the
owner’s facilities. The demonstration unit shall be
nominally designed to remove 15 tons per day of

sulfur from the feed gas. The commercial unit shall

be designed to remove 40 tons per day.
Design Basis

The feed gas rate and composition for both the
demonstration and commercial units are given in
Table I. The product gas shall contain a maximum of

50 PPMV H,S.
Turndown Capability

The unit shall be capable of operation at 50% of the
design gas feed rate.

Operating Parameters

4.5.1 All essential equipment in the Stretford unit
shall have installed spare(s) to insure 95%
on stream reliability at design capacity.

Sulfur Product Specification

The owner desires to recover a flaked sulfur
product . Flaked sulfur shall have a minimum purity
of 99.5 wt. percent.

Other Considerations

4.7.1 Utilities and meteorological design
charateristics supplied to the battery limlts
are shown in McKee Specification 254.

(1) 4/21/78
GUWC
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2) 6/28/78
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ENGINEERING REQUISITION

DESCRIPTION___STRETFORD UNIT SUBCONTRACT DATE____ OCTORER 24, 1977

minimum with normal maintenance.

5.0 DESIGN AND CONSTRUCTION. NOTES

5.1.1

5.1.2

5.1.3

5.1.4.

5.1.5

\,

5.1 Products Design Basis

Provision shall be made for mixing and adding
the Stretford makeup solution.

The rate of formation of sulfate,
thiosulfate, and thiocyanates in solution
shall be minimized by means of adequate
control in order to minimize the solution
purge rate. The subcontractor shall provide
the purge rate, purge composition, and the
duration and frequency of purges.

Fiaking‘shall be included as part of the
design package.

The owner desires to compress the gas after
the Stretford unit.  Thus, the inlet gas
pressure to the absorber at battery limit
will be 15" W.C. '

Provisions shall be included to minimize all
gaseous and aqueous waste disposal streams,
e.g+, a closed oxidizer shall be required.
The subcontractor shall identify all such
streams as to their rates and compositions.

Basis for Nonprocess Features

Information on utilities and other nonprocess
features contained in McKee Specification 254
are to be considered an integral part of this
specification. '

[ unIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814

(irem | NO. DISTRIBUTION [PUR. ORD

NO. |PIECES DE,SCRIPTION ITEM NO. . | NUMBER
4.7.2 The plant design life shall be 20 years

(1) 4/21/78 2) 6/28/78
' SWC . GWC
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DESCRIPTION STRETFORD UNIT SUBCONTRACT ' ) DATE__~ OCTOBER 24, 1977
L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
> :
ITEM NO. DISTRIBUTION jPUR. ORD
NO. PIECES DESCR!PTION ITEM NO. .| NUMBER

5.2.2 All utility lines shali be sized based on the
requirements of the commercial unit.

5.3 Special Design Consideration

5.3.1 Provisions shall be made for orderly and safe
shutdown of all process equipment.
Electrical and/or mechanical interlocks shall
be provided where necessary to assure the
proper sequence of the shutdown operation.
All equipment and instrumentation, if any,
requiring uninterrupted power supply shall be
identified.

5.3.2 Average seasonal climatic and seismic
. conditions of Hoyt Lakes, Minnesota, shall be
taken into consideration in the design.

5.3.3 The unit must be designed to conform, from an
: envirommental and safety viewpoint, with all
applicable local, state, and federal
government requirments.

Subcontractor shall recommend a means of
effluent disposal which his experience
indicates to be acceptable in the U.5.A. As
a minimum, safety requirements of the Mine
Safety and Health Administration shall be
complied with.

5.3.4 Energy conservation shall be included as one
of the important design parameters for the
Stretford unit. The cost of utilities is
given in McKee Specification 254.

5.3.5 The subcontractor shall inform McKee of any
unusual safety problems and all waste streams
associated with these facilities.

N
(1) 4/21/78
GWC
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DESCRIPTION.___STRETFORD UNIT SUBCONTRACT __ DATE_____ OCTOBER 24, 1977
L i __FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
>— : : , :
“ITEM | NO. DISTRIBUTION|PUR. ORD.
NO. |PIECES DESCRIPTION ITEM NO. ' | NUMBER -
5.3.6 The unit must meet Erie Mining Company and .
D.0.E. safety standards.
5.3.7 General guidelines for equipment and
instrument numbering are given in Table III.
5.3.8 All documents shall be prepared in the
English (engineering) system of measurement.
5.3.9 Site preparation will be done by others.
5.3.10 Stubs for tie-in of future units shall be
provided if required.
1) B . 5.3.11 McKee shall provide and subcontractor shall
use, drafting linen with special title '
blocks, for all new drawings applicable to
this project. . '
Subcontractor shall use the battery limit

i) | 5.3.12

concept for designing all lines to and from
the Stretford unit. Provisions shall be made
for by-passing the unit when necessary. The
by-pass valves shall be located within the
battery limits.

16.0 APPLICABLE SPECIFICATIONS

6.1 McKee Specifications

Spec. No. -Title

254 Site and Utility Data

260 Design Drawing

261 Drafting Standard

266 Instructions to Vendors for
_ Data Submittal

270

Piping and Instrumentation

‘L-310/6 | MADE BY: BER  CHECKED BY: RKS PAGE 15 OF
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DESCRPTK)N STRETFORD UNIT SUECONTRACT DATE OCTOBER 24, 1977
L UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT : 4814
( ‘ , DISTRIBUTION|PUR. ORD
-'L%“." plg(c)i-zs DESCRIPTION . ' | ITEM NO. | NUMBER
Diagram
275 Process Plant Design
291 Spare Parts '
501 Basic -Instrument Requirements
746 Winterizing of Equipment, Piping and
Instruments
789 Subcontract Spec . for Process
Units
7.0 COMPLETION RESPONSIBILITIES
The subcontractor completion responsibilities are as
listed in McKee Specification '789.
8.0 PHASE II PROCESS GUARANTEE CONDITIONS
Subcontractor shall perform the foilowing functions:
8.1 Prepare operatlng manuals for the Demonstration
Unit .
8.2 Review vendor data for the venturi scrubber, »
crystallizes, aerators, flakers, oxidizers, reactor
tank and knockout drum absorber .
8.3 Review the 100% completed model or piping layouts
and elevations with vessel vendor data.
Subcontractor shall assume:
8.4 Specifications provided with the design package will
be adhered to.
8.5 Procurement will be made from sources recommended by
: subcontractor .
8.6 Changes recommended by subcontractor resulting from
review of the model, drawings and vendor data will
be incorporated in the design.
(1) 4/21/78 - 2) 6/28/78
GWC . GWC
\_ MADE BY: BEB
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DESCRIPTION___ STRETFORD UNIT SUBCONTRACT : DATE OCTOBER 24, 1977
L UNIT __ F.UEL GAS DEMONSTRATION PLANT CONTRACT 4814
> . —
ITEM | NO. DISTRIBUTION [PUR. ORD
. NO. [PIECES DESC_F“PT'ON ITEM NO. | NUMBER
2') 8.7 No changes will be made to the subcontractor P&ID’s,
"plot plans and elevations as issued in the design
package without subcontractor review and approval.
2)3) '9.0 PHASE I1II SCOPE OF WORK
. 9.1 Thé subcontfactor shall furnish operator training,
start-up, performance testing and consulting’
services consisting of 63 mandays of labor, for the
demonstration unit. '
-
>
. 2) 6/28/78 3) 9/19/78
GuC GuC :
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DESCRIPTION__STRETFORD UNIT SUBCONTRACT ___ DATE OCTOBER 24, 1977
(i FUEL GAS DEMONSTRATION PLANT CONTRACT_____ 4814
>— - .
TEM . : . DISTRIBUTION |PUR. OR:
INo. p,'éggs o - DESCRIPTION ITEM'NO. - |*NUMBE;:
TABLE I
STRETFORD UNIT
- FEED STREAM -
Battery Limits Conditions
1 . |+ [Temperature, °F 95
1)2) “f ~ [Pressure, Inches W.C. 15 _ :
12y ) B Outlet Pressure, Inches W.C. . 2 Battery Limits to Battery Limits
Design Feed Raté
1') Demonstration Unit 1.89 x 102 SCFH
1) Commercial Unit ~ -5.09 x 10" SCFH
Composition
Component , MOL %
1) : ' ‘ co 27.13
1) CO, 3.50
1) . 1 Hy ' 18.90 : A
1 . CHy ' 2.09 ‘
: ] CoHg , 0.07
1) e HpS A 0.75
1)== cos 0-08
B HCN , - 10 ppmv (est.)
NHj 70 ppmv (est.)
i
\
|
S :
(1) 4/21/78 - 2) 6/28/78
CWC- GUWC
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' ENGINEERING REQUISITION
Form M-200-1 - 8/76 (Rev. 3/77) ) .
DESCRIPTION___STRETFORD UNIT SUBCONTRACT DATE OCTOBER 24, 1977
[, unIT ‘ FUEL GAS DEMONSTRATION PLANT K CONTRACT. 4814
() : ' DISTRIBUTION |[PUR. ORD
"LE;A p.zggs DESCRIPTION ITEM NO. | NUMBER
| .
! TABLE II - SEE GENERAL SPECIFICATION 254%
: R
i STRETFORD UNIT
UTILITY COSTS
Utility 4 | : Unit Cost $
"ICoal, Ton ' ‘ 20.00
Steam, M Ib. ’ .
Cooling Water, M Gal.
" [Fuel 0il, Gal. ]
BFW, M Gal.’ 0.42
Electricity, KWH '
Operating Labor, Manhour
)
*Summary of Utility, Site and Utility Cost bate
N
» (1) 4/21/78
_ GWC
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ITEM | NO. DISTRIBUTION [PUR. ORD
NO. [PIECES DESCRIPTION ITEM NO. | NUMBER

X

TABLE III

STRETFORD UNIT

GUIDELINES FOR EQUIPMENT AND INSTRUMENT  NUMBERING

|All Stretford unit battery limits equipment will be numbered

in the 300 series, starting with 301.

Equipment numbers will be proceeded by an alphabetic symbol
indicating the type of equipment. Refer to McKee
Specification 270 for Symbols.

Types of Equipment Symbol

DELETED

Spares or multiple units on the same service should have the
same numbers followed by an alphabetic designation, e.g.,
P-301A, P-301B. '

The instrument identification shall be written according to

'ISA'specifications.

Instrument loops shall be numbered consecutively by variable
type (flow, pressure level, etc.) ranging from 301 to 399.

Individual instruments within an instrument or control loop
such as transmitters, alarms, recorders, and control valves
shall have the same designation as the primary instrument

GuC

| MADE RY: RUB CHECKED BY: RES : PAGE 19 OF

/?1) 4/21/78  2) 6/28(78

GWC

E/R W-21




“Lein/e

ENGINEERING REQUISITION

. PACKEE

Form M-200-1 - 8/76 (Rev. 3/77)
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| uwir FUEL GAS DEMONSTRATION PLANT CONTRACT._. | 4814
(ll'EM NO. P DISTRIBUTION |[PUR. ORD
- NQ. PIECES DESCRIpTlON ITEM NO. NUMBER

N

be consecutlvely numbered .

except in the case of a loop containing two or more actuating
devices. In such cases, one device shall have the same number
as the primary instrument, the second (or more) device shall

T
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( ENGINEERING REQUISITION
mig?ew76 (Rev. 3/77) , ‘ ‘
DESCRIPTION__STRETFORD UNIT SUBCONTRACT . paTe___ OCTOBER 24, 1977
L unrr FUEL GAS DEMONSTRATION PLANT | CONTRACT 4814
(el no,, DESCRIPTION DISTRBNTION U 020
IABLE IV - SEE GENERAL SPECIFICATION 254%
STRETFQRD UNIT
CHARACTER;STICS OF UTILITIES AND METEOROLOGICAL
AND SOIL DESIGN CONDITIONS
- The utility c'haracteristics given a_xfe the éstﬁated'condi~tions
_.pt the consumer ut;ilization point at grade upstream of any ‘
" throttling valve. .
Utilities . : Conditions
1. Inert Gasr ' . | 70 psig at Amb. :Te'mp.
2. Stéam ' ‘ 50 psig, saturated
3. . Proce‘ss; Water ‘
4 . Potal;lé.water (Fire and 'Seryice)
5. Boiler Feed Water ' SQ.Apsig at 210°F
6. Electricity
7. Instrument Air - ' " 80 psig @ Amb. Temp « -
-[fhe production cost should be evaluated using the unit costs
for the utilities given in Table II. :
%eteorologicgl Design. Condit‘ioqs
Site Elevations: Approx. 1541 FtA. Above MSL
Ambient Air Temperatures:
kSummary of Utility, Site and Utility Cost Data
\ﬁ :
1) 4/21/78 2) 6/28/178
GWC- GWC
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' TABLEV
STRETFORD UNIT
SUBCONTRACT SCHEDULE FOR PHASE 1 - )
i TEMS DELIVERABLE j ' CALENDAR WEEKS AFTER NOTICE TO PROCEED (See Note #1)
TO McKEE 1/2|3|4|5|{6[7|8]9|10/11]12|13|14|15|16|17 |18 19|20

DETAIL SCHEDULE r—-ﬁlT-k

SCHEDULE OF PAYMENTS H

UNIT ARRGT.PLAN, . ] v
& ELEV. A

DEMO. PROCESS

PACKAGE 3 2
COMM. PROCESS PACKAGE ‘

2| pEmo. cosT 4 ‘
- @ EST. REPORT

;5] comm. cosT

;5| EST. REPORT . ‘

2| FINAL REPORT . , a ;—%

n',l"; -~ . .

it :

_MILESTONE KEY ‘ ‘ (3) Note 1: All dellverables are due two (2) weeks
PROCESS FLOW DIAGRAM WITH HEAT AND ' after signing of contract.
_I\rllé\"l\'nERlAL BALANCE AND MAJOR LINE SIZES ,

cK .

2\ P& 1D’S TO McKEE.
A\ EQPT. DATA SHEETS TO McKEE
A\ |NSTR. DATA SHEETS TO McKEE

& ITEMS TO McKEE FOR REVIEW/APPROVAL

o i1 Q733

@ BEGIN PRICING EQPT.
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DESCRIPTION AMBIENT NOISE SURVEY DATE DECEMBER 16, 1977
UNIT FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
4 . . : . .
ITEM | NO. DISTRIBUTION |PUR. ORL
NO. [PIECES DESCRIPTION ITEM NO. | NUMBEFR
1 Provide three ambient noise surveys at the Erie Mining
Company, Taconite Plant, Hoyt Lakes, Minnesota.
The following standards shall apbly:
1. NPC-2, Noise Standards - Minnesota Pollutioﬁ Control
Agency, 1974.
2. S1.1-1960, Acoustical Terminology - American National
Standards Institute, 1960.
) 3. $1.2-1962, Method for Physical Measurement of Sound -
American National Standards Institute, 1962.
4. S1.4-1971, Specification for Sound Level Meters -
American National Standards Institute, 1971.
5. 51.6-1967, Preferred Frequencies and Band Numbers for
Acoustical Measurements - American National Standards
Institute, 1967. :
6. S1.11-1966, Octave, Halff0ctave and One-Third Octave
Filter Sets, American National4Standards Institute, 1966.
7. EA-7301 - Guidelines on Noise - American Petroleum
Institute, 1973.
{The following'surveys shall be performed:
1A (A preconstruction noise survey shall be taken on
a day with the nearby pelletizing plant shut down
(approximately January, 1978).
1B (A preconstruction noise survey shall be taken on
a day with the nearby pelletizing pldnt operating at 'normal"
conditions (approximately March, 1978).
1C |A post-construction noise survey shéll be taken after
\,
f
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ENGINEERING REQUISITION

McKee

Form M-200-1 - 8/76 {Rev. 3/77) ] ]
DESCRIPTION___ AMBIENT NOISE SURVEY - DATE DEC

EMBER 16,

1977

FUEL GAS DEMONSTRATION PLANT CONTRACT

4814

(iTEM
NO.

NO.
PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMBER

construction of the new gasifier facilities and with the
pelletizing plant operating at "nommal" conditions

| (approximately March, 1981).

Survey points 1-2 shall be used for the collection of
statistical ambient data over a 72 hour périod. Survey points
3-6 shall be used for the collection of envirommental ambient.
data. Survey points 7-8 shall be used for. the measurement of
impulse noise. ‘

| Additional survey points may be added in the field. Bidders

should include unit cost.

All survey locations shall be recorded on the plot plan and
referenced to fixed points so that a futuré survey may be made
at the same points.

Acoustical data shall consist of:

1. Statistical Ambient Data

2. Envirommental Ambient Data

3. Impulse Data

Statistical ambient data shall comsist of L,q, Lgq, Lig, and’
Lgp measurements between the hours of 0700f2300 and 2200-0700

': and hourly readout of Leq'

The statistical analyzer used for the collection of
statistical ambient data shall be a weathersealed unit,
capable of 72 hour continuous operation, in subfreezing
temperatures (—42°F). Vendors shall state if utilities are

| required for this operation.

The microphone used with the statistical analyzer shall
conform to the applicable sections of ANSI-Type 1
specifications. This microphone shall be remote from the

Y
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ENGINEERING REQUISITION
NMcKee

Form M-200-1 - 8/76 (Rev. 3/77) ) ‘
DESCRIPTION AMBIENT NOISE SURVEY DATE: DECEMBER 16,

19.77

FUEL GAS DEMONSTRATION PLANT CONTRACT

4814

\

UNIT
>

ITEM | NO.
NO. [PIECES

DESCRIPTION

DISTRIBUTION
ITEM NO.

PUR. ORC
NUMBER

-analyzer, held by a tripod; equipped with a windscreen, and

located at 5 feet above the ground.

A detector time constant of "slow" shall be used during data
collection along with a minimum sampling rate of one second.

An indication shall be provided when wind eiceeds.lo mi./hr.

during the 72 hour measurement perlod for statistical ambient’

data.

Envirommental Ambient data shall consist of: -

1. Overall Sound Pressure Levels‘(dB;SPL)

2. Overall A—Weightedlsound Levels (dBA)

3; Octave Band Sound Pressure Levels (dB—SPL)

4. Central Tendency and Range of Each Reading in dB..

Octave band data shall be taken at the center frequencies of
63, 125, 250, 500, 1000, 2000, 4000 and 8000 Hertz. .

Headphones shall be worn during‘all environmental ambient

‘|measurements.

Tape recordings shall be taken of Envirommental Ambient data,
for record only, for 5 minutes, flat response and maintained
for a period of two years. A cassette copy will be provided
to McKee. ' '

Weather conditions recorded for Envirommental Ambient data
shall include temperature, wind velocity and relative
humidity. Envirommental Ambient data will not be taken when
wind is in excess of 10 mi./hr.

A nrecision sound level meter (ANSI - Type 1) shall be used
for all Envirommental Ambient measurements.

W/’
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( ENGINEERING REQUISITION

NicKEee

Form M-200-1 - 8/76 (Rev. 3/77)

' DESCRIPTION___ AMBIENT NOISE SURVEY : ' DATE DECEMBER 16, 1977
L unir FUEL GAS DEMONSTRATION PLANT CONTRACT 4814
(1iem | NO. ‘ DISTRIBUTION [PUR. ORD

NO. [PIECES DESCR'PTION ITEM NO. | NUMBER

Impulse data measurements shall be taken for evaluation of

blasting noise.

{All equipment for acoustical data collection shall be
calibrated before and after each.set of measurements by a
calibrator which is traceable to the National Bureau of
Standards.

| At each measurement location, the character of the sound field
»-| shall be recorded (eg. £ree field, reverberent field).

The microphone shall be remote from the sound level meter,

held by a tripod, equipped with a windscreen, and located at
five feet above the ground.

All plant safety rules shall be obeyed.

A final report of the ambient survey shall be written and

submitted and shall include:

1. All raw field data obtained.

2. Overall, A-weighted and octave band data that has been
corrected for microphone pressure response, free field,
windscreens and random incidence corrector (if used).

3. Hourly L eq*

4. Legs Ls0s Lgg, and Ljg between the hours of 0700—2200 and
2200-0700. 4

5.  The distributive data for Lsg, Lgg and Ljq for each

' measurement period, maximum 2.dB increments.

6. Date of National Bureau of Standards calibration of

calibrator used.
N\,
(
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ENGINEERS AND CONSTRUCTORS o PROJECT NO. 4814

_SUMMARY OF UTILITY, SITE AND

UTILTIY COST DATA

GENERAL SPECIFICATION 254

1.0 GENERAL 3.0  SITE AND METEOROLOGICAL DESIGN
- o : CONDITIONS
©%2.0  UTILITY DATA 4.0  UTILTIY COST DATA

1.0

- 2.0

Date:

@0 |

GENERAL | -

| This specifcation contains basic engineering data including utility cost

information for utilities presently at the site. This specification
shall be refered to in all Engineering Requisitions where a supplier
requires part or all of the listed data to develop optimum mechanical
design for his equipment.

UTILITY DATA

The utility characteristics given are preliminary conditions at the
consumer utilization point at grade upstream of any throttling valve.

Process Design Eemperture
F .

Utilities Pressure, Psig °F
2.1 Inert Gas 100 Amb. (Dew Pt.-50°F)
2.2 Steam
Hi 125 353
Medium : 50 297
Low 25, 265
10/13/78 Page 1 of 4 Specification 254 Rev. 3
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ENGINEERS AND CONSTRUCTORS

Utilities

2.3

2.4

Cooling Water
(Barge Water) -

Summer Supply
Winter Supply

Return

Fire Water

.5 Boiler Feed Water

2.6
2.7
2.8
2.9

2,100
2.11

(Colby Lake Water) . -

Low Pressure
High Pressure

Potable Water
Instrument Air
Plant Air

Makeup watef
(Colby Lake Water)
Co]d‘Condensate. |

Electricity**
Up to 3/4 HP.

Process Design
Pressure, Psig

75
75

55
16-170*

PROJECT NO. 4814

Egmperture

75
35

.(Max. 40°F rise)

* With Existing Main Pumps Running

50
175

95 .
100
100

40
100

Over 3/4 HP & Under 125 HP

125 HP & Up

220
220
Amb . -
Amb. (Dew Pt.-50°F)

Amb. (Dew Pt.-50°F) -

Amb.
100
4160, 480, 240/120 V

' 115/230 Volts, 1 Phase, 60 Hz.

480 Volts, 3 Phase, 60 Hz.
4160 Volts

**For dust collection and vacuum c1eaning electrical equipment, see
Specification 1003, Section 4.1 and 1006, Section 2.11.

Date: 10/1
CL-394/12

3/78

Page 2 of 4
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ENGINEERS AND CONSTRUCTORS | | PROJECT NO. 4814

Barge Water Analysis

PH 8.6
TSS - 4.8
TDS 365
Total Hardness 172
Cat++ Hardness 68
Mg++ Hardness 104

Colby Lake Water Analysis

Iron 4.0 ppm
~ Manganese _ None
-+, . Silica 1.0 ppm
. FAlkalinity (Methy] Orange) 3.0 ppm
- Alkalinity (Phenolphthalein) 0.0 ppm
Sulphates 10.0 ppm
Chlorides 1.5 ppm
Total Hardness - 26.0 ppm
Calcium Hardness ' ‘ 12.0 ppm
- Total Solids 101 ppm
PH 6.8
Turbidity Less than 10 ppm
Dissolved Oxygen (at 75°F) 6.8 ppm
Color - 240 ppm
Immediate Chlorine Demand 5 ppm
-‘Coliform Bacteria , 22 per 100 ml.
Total Bacteria : 1664 per ml.
Saturation Index (Summer) -3.47
Saturation Index (Winter) -4.04

3.0 SITE AND METEOROLOGICAL DESIGN CONDITIONS:
 ‘?3.1:tSite‘E1evation: 1542 ft. aboye MSL.
3.2 Ambient Air Temperatures: Dry bulb (max.) 102°F
| Dry bulb (min.) minus 42%

3.3 Wind Loading: 30 1b./ft.2 wind loading area uniform
building code 1976

3.4 Snow Design Loading: 40 ]b'./ft;2

3.5 Soil Conditions: : General description of area - Ledge rock

covered by a shallow layer of glactal
till with an- occasional outcrop of ledge
rock.

Date: 10/13/78 Page 3 of 4 Specification 254 Rev. 3
CL-394/12
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3.6 Seismi¢ Zone: 1, uniform building code 1976
Production blasting produces maximum
particie velocity of 0.5 in./sec. at one
mile from blast, maximum sound reaching
-one mile from blast is 140 decibels

(linear).
4.0 UTILITY COST DATA |
Utility g Unit'Cost $ -
4.1 Coal, Ton ' 20.0
. 4.2 Steam, M Lb. - *
| 4.3 Cooling Water, M Gal. - 0.05
4.4 Fuel 0i1, Gal. 0.4
4.5 BFW, M Gal. 0.13%*
4.6 Electricity, KWH - | 0.02
4.7 Operating Labor, Man-hour 14.00
* Unit cost of steam dependent on quality and end use. There is no
inherent need for steam in the pellet plant, so if steam is generated,
assign an end use within the battery limits. If steam drivers are used,
assign a payback based on replacement of electric power-@ 2 cent/kwh.
** Assuming steam pressure generated'iess than 200 psig.
Date: 10/13/78 = Page 4 of 4 Specification 254 Rev. .3
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PROJECT NO. 4814

PIPING AND INSTRUMENT DIAGRAMS

DRIGIN, J
SPECIFICATION 270
INDEX

1.0 SCOPE 4.0 INSTRUMENTATION
2.0 GENERAL ' 5.0 PIPING
3.0 .LAYOUT 6.0  EQUIPMENT

o 7.0 MISCELLANEOUS

EXHIBITS
EXHIBITS 1, 2 AND 3 PIPING SYMBOLS
EXHIBIT 4 . " EQUIPMENT LETTER DESIGNATIONS
EXHIBITS 5,6,7,8,9 AND 10 © EQUIPHENT SYMBOLS
EXHIBITS 11,12 AND 13 - PIPING AND INSTRUMENT -
| DIAGRAM ABBREVIATIONS

EXHIBITS 14 AND 15 ' ~ MISCELLANEQUS SYMBOLS

SCOPE
1.1 This specification covers the minimum requirements for P1p1ng and
' Instrument Diagrams.
1.2 | The following is an integral part of this spécification:
1.2.1 pcKee Specifications
a. Specification 255 - Bill of Materia]'
b. Specificqtion 260 - Desfgn Drawing
bate: 10/12/7¢ o Page 1 of 22 Specification 270 Rev. 3
CL-222/8 . : : :
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" ENGINEERS AND CONSTRUCTORS PROJECT NO. 4814

. C. Specificétion 261 - Drafting Standards DR N
1.2.2 Industry Standards
| a; ISA S5.1 - Instrument Symbols and Identification
;Z.O GENERAL |

2.1 The exhibits of Sbecification 270 cover the symbols normally
: encountered in Piping and Instrument Diagram development.

2.2 Symbols shall be used to represent all equipment and instruments.
Templates shall be utilized as much as possible to maintain
neatness and uniformity.

S 2.3 AT equipment, instruments, piping and etc. shall be shown only
once on the Piping and Instrument Diagrams.

2.4 A1l utility headers and major auxiliary systems shall be shown on
separate piping and instrument diagrams. However, the actual tie
into the equipment shall be shown on the piping and 1nstrument
diagram on which the equipment is located.

- The requirements for heat tracing and insulation‘ihcludfng
. provisions for winterizing shall be shown.

(A
.
(&

2.6 All equipment and instruments that are furnisned by others sha]i
be noted as shown in Exhibit 15. Although this equipment is ‘
furnisned by others, the process schematic flow shai]_be shown.

3.0 LAYOUT

;: 3.1 A1l piping and instrument diagrams shall be prepared on 2& 1ncnes
by 34 inches sheets.

3.2 Upper Base Line

3.2.1 A1l major items of process equipment shall be shown along
a common base line located on the upper half of the sheet.

3.3 Main Pipeway
3.3.1 " The main pipeway showing pipeway routing shall be shown as
running from left to right and be located immediately
below the upper base line.
3.4 Lower Base Line

~ Date: 10/12/78 Page 2 of 22 Specitication 270 Rev. 3
' : CL-222/8 ‘ ‘
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3.4.1

PROJECT NO. 4814

Compressors, blowers and pumps shall be shown along a -
common base line located on the lower half of the sheet.

3.5 Tank farm storage, and -its respeétive piping and instrumentation,
shall be shown along the upper base line in the same manner as for -
When considerable tank farm storage is

process equipment.,

involved,
prepared.

separate piping and instrument diagrams shall be

3.6 In cases of multilevel construction involving gravity transfer,
- equipment shall be shown in the same manner above and below each
other with relative elevation of all equipment given.

;3,7A' Spare and Parallel

3.7.1

3.8 Lines

3.8.1

3.8.2

3.8.3

Date: 10/12/78
CL-222/8 . :

A11 spare equipment shall be shown on the‘pibing and
instrument diagrams including the manifolding, valving,
etc. In 1ike manner, equipment for parallel operation

shall also be shown.

In the case of ijdentical

arrangements, a single typical note shall be sufficient.
However, all Tine, equipment.and instrumentation numbering
for all systems or services shall be noted.

Lines shall be shown as single Tines with square corners
and flow arrows at all intersections and changes of
In order to avoid crossing of lines, all

direction.

vertical Tines shall be shown broken.

A1l process and utility lines shall be identified on

Line Unit

Service

Size .Designation Code -

piping and instrument diagram as follows:

Line

Line . Insulation

Number Specification Code

XX X

X

XXXX

XXX XXX

a. For unit designations, refer to Specification 260.

b. Line numbers shall appear above the line for
horizontal lines and to the left of the line for .
vertical lines.

A1l process lines and utility lines entering or leaving
the piping and instrument diagrams shall be

cross-referenced as follows:

-Page 3 of 22

Specification 270 Rev. 3
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3'8.7

3.8.8

PROJECT NO. 4814 ...

LAY AR

a. As seen on Flow Sheet AY-3

Line
2L A6 | 15 >

.
Continued On Flow Sheet— A
Cross-Reference Number (Coordinate System) —=~

A b. As seen on Flow Sheet AY-b

L1ne —_

~ »  av-3 | 1sE >

| v
Continued on Flow Sheet— 4
Cross-Reference Number (Coordinate System

A1l lines going to, or coming from equipment shall
schematically depict the physical arrangement.

A1l lines requiring slope, special routing, no pockets,
special elevation requirements, special covering, etc.
shall be noted. ' :

The flow in the main procéss lines shaT] nomally be snown
as going from left to rignht.

Process lines entering the piping and instrument diagrans
shall be shown as coming in from the left of the sheet as
a horizontal line. Process lines leaving the sheet shall
be shown as a horizontal 1ine terminating at the right of-
the sheet. ‘ 4 :

Utility Tines entering the piping and instrument diagrams
shall be shown as vertical lines coning in at
approximately 2-1/2 inches below the upper base line.
Utility lines leaving the sheet shall be shown as vertical
Tines terminating approximately 2 1/2 inches below the
upper base line. wWhere utilities are required for
equipment located along the lower base line, they snall be
snown a$ vertical lines tenminating or coming in at the

. bottom of the sheet.

4,0  INSTRUMENTATIUN

4.1 A1l instrumentation shall be shown on the piping and instruméht
diagrams. |

Date: 10/12/78

. CL-222/8
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4.2

. 4'3

4.4

CPROJECT NO. 4814 ~rmianrgiy

Details of instrument piping shall not be normally shown on the
piping and instrument diagrams. Instrument piping refers to all
piping after the first valve adjacent to the equipment and/or
first block valve on takeoff froin main line.

A1l instrument identification and symbols shall be per ISA S5.1.

The tollowing data for control valves shall be shown on the biping
and instrument diagram: . ‘

4.4.1 Size

4.4.2 - Valve position with actuating medium failure (symbol) -

4.5

4.4.3 A1l block valves and bypass piping
4.4.4 Handwheels and bleeds when required

The following data for safety valves shall be shown on the piping
and instrument diagram: ‘ oo

4.5.1 Size

4.5.2 Set pressuhe

4.5.3 Inlet and discharge piping

4.5.4 Snufting steam to discharge if Eequired

4.5.%5 Car seal valves

5.0 PIPING

5.2

5.3

Date: 10/12/78 | Page 5 of 22

CL-222/8

A11 valves shall be shown on the piping and instrument diagrams
except as follows: ' :

5.1.1 Standard instrdmént piping valves

5.1.2 -Vent and drain valves unless required for operational
purposes . ,

Special valve requirements such as fullport, venturi, etc., shall
be noted.

Valve sizes shall only be noted where it differs from line size
except for the following: :

Specification 27U Rev. 3



5.4

5.5

5.6

5.7

6n1

6.2

LA 15 P

PROJECT NO. 4814 LR

5.3.1 All control valves
5.3.2 A1l safety valves

Flanges shall only be shown for exchangers, heaters and special
piping requirements.

Fittings shall only be shown for special cases such as swing ell,
drop-out spool, etc. :

Typical details shall be used for standérd insta]]ations.

Piping and symbols shall be as shown on Exhibits 1, 2 and 3.

6.0 " EQUIPHENT

A1l process and mechanical equipment shall be shown on the piping
and instrument diagrams. '

Equipment Designation

6.2.1 Process and mechanical equipment shall be assigned
identification designations as follows: ' :

'Equipment Sequence Suffix
Designation. Number Letter/Number

XX XXXX X

0.2.2 Equipment Designation - All proceSs and mechanical
equipment shail be assigned a letter (or letters)
designation. See Exhibit 4 for assigned designations.

6.2.3  Sequence Number - Each project is subdivided into process
and utility sections and each section shall be assigned a
number series. Equipment witnin a given section shall be
assigned a sequence number in that designated piant
section series. o

b.2.4 Suffix Letter - Spare, standby, or duplicate equipment
snall pe assigned a suffix letter. The unit in service
shall be desiygnated "A" and the additional unit or units

shall be "B", "C", etc.

6.2.5 Driver Tag Numbers on major equipment shall consist of the
driven equipment tag number with the appropriate driver
suffix following the equipment letter designation e.d.
CM-101 is tne motor driving compressor C-1Ul.

Date: 10/12/78 Page 6 of 22 - Specification 270 Rev. 3
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Date:
CL-222/8

PROJECT NO. 4814  _ ... .

6.3 Equipment Data

6.3.1 The following data snall be shown on the piping and
instrument diagram where it is applicable.

a. Equipment Number
D. Name
c. Size (Vessels Only)
d. Insulation Requirement
6.3.2 The equipment data shall appear near the edge‘of the sheet
' of the piping and instrument diagram e1ther above or below
the appropriate symbol.

6.4 Vessel elevation shall be noted by a dimension 1line.

6.5 Equipment symbols shall be as shown on Exhibits 5, 6, 7, 8, 9 and

MISCELLANEOUS

7.1 Piping and instrument diagram apbreviations shall be as shown on
Exhibits 11, 12 and 13.

7.2 Miscellaneous symbols shall be as shown on-Exhibit 14 and 15.

10/12/78 ' Page 7 of 22 Specification 270 Rev. 3
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DIAPHRAGIE OPERATED

[
] . ke COMTRIL VALVE
> SATE VALY FC - VALVE CLOSES OM ACTUATING
MEDIUM FAILURE |
FO - VALVE OPEAIS ON ACTUATIAG
| " MEDIUM FAILURE |
> BALL VALVE FCL-FC VALVE COCK'S A/ CAST POSITIGY
B . OM ACTUATIVG IEDIUM FAILURE
N ‘ g;l; BACK PRESSURE
>(f'h GLose Lve - CONTROL VALVE
_ L peessure revucivs
o NEEDLE VALVE ' COMTROL VALVE
< PLUG VALVE ,‘JG HAND OPERATED
AN diadd COMTROL VALVE
N> - CHECK VALVE D THREE WAY VALVE
DIAPHRAGM OPERATED
\b——  BUTTEEFLY VALVE | C———  THREE WAY ConTex
- A | VaLve
Ny BUTTERFLY CONTROL L
AN VALVE SAFETY VALVE
A
31% CONTROL VALVE FLUSH BOTTON
N WITH HAND WHEEL VALVE

Page48 of 22
WEBER " PIPING SVMBOLS
: el e CHECKED BY 2i_5/5//8 |5
o ‘ o|2"7/19778 s 270
ENGINEERS AND CONSTRUCTORS APPROVED s|sia2/7e | EXIBIT T
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PIPING SYMBOLS

PROJECT NO. 4814

ST— Y-TYPE STRAINER - ’@ RESTRICTION
N . ORIFICE
bt T-TYPE STRAINER @ FLOW ELEMENT
| y
——O——  BASKET STRAINER —— 1] BLIND FLANGE
15 DUPLEX STRAINER o REDUCER
N ? FIGURE 8 BLIND |
—— (SPECTACLE  BLIND) —L HOSE CONNECTION
“p{f——-  TEMPORARY STRAWER| | —{"}—  EXPANSION JOINT
o ? Ho ‘ PIPE CAP
g PIPE CAP -
— ' SPADE BLIND ) (WELDED)
| Page 9 of 22 }
WEBER PIPING SYMBOLS
" CHECKED BY 211 9/3//8 |5 o
o3 ALIALRE 270
= [RR £
asmovio | | 3L /70 1 EXHIBIT




PIPING SYMBOLS

 PROJECT NO. 4814 - °

ST NI £
Tt I FAV]
RIS UL TR

ROTAMETER,
FLOW . INDICATOR

PISTON OPERATED

SLIDE VALVE

(EQUIPMENT TYPE )

—>{}—  ventuRl SOLENOID VALVE
| | WITH MANUAL RESET
AS-AIR SUPPLY. |
| V -VENT
4" Fp—  PITOT TUBE |
- | PO - PUMP OUT
STRAINER g SO -5TEAM OUT -

SC -SAMPLE CONN.

TRAP

PISTON OPERATED

- CONTROL VALVE

OPEN DRAWN

EC -CLEAN WATER
EO-0ILY WATER
ES-SANITARY WATER

SAMPLE CONNECTION
W/ AIR COOLER

PISTON OPERATED
BALL VALVE .~

HicH TEMPERATURE

w FLEXIBLE HOSE

Page 10 of 22
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Uit

P

A.. Process. Equipment Letter Designations
Description Equipment.Designation
Mechanical Agitator A .
Blower B.
Compressor C
Drum D
Exchanger (A1l Types) E
Filter F
Heaters (Furnaces) H
Ejectors J
Pump P
Reactor I
Tower T
Tank - TK
Cooling Tower CT.
Sump - -PIT
Misc. Equipment - X
Drivers - ‘
Diesel Engine’ D
Gas Engine G
Electric Motor M
Turbine T
B. So]ids Hand]ing and Misc. Equip. Letter Designations
Descr1gt1on Equipment Designation
Heating & Vent11at1ng (HVAC) HY
“Air Conditioning AC
Unit Heaters (HVAC) UH
Engine Driven Generator EG
Switch Gear SW
Tripper Car TC
Power Transformer TR
Elevator BE
Bin or Hopper BN .
Chute CH
Conveyors (A1l Types) co
Cyclones CY
.Dust Collector DC.
Diverter Valve DV .
Gate Valve GV
Extruder EX
Feeder MF
Exhaust Fan- EF
Vibrator VB
Vibrating Screen ‘N
Weigh Scale WS
Car Positioner cp
Car Dumper DU
Mobile Equipment ME
CL-222/10 Page 11 of 22
MADE BY
AL
. CHECKED BY 2l1ig 5 CONTRACT
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SYMROLS
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CENTRIFUGAL PUMP
(MOTOR DRIVEN)

EQUIPMENT
M | ‘  |
. VERTICAL CANNED M SUMP PUMP
>—, i——-—+ puMP | (FMOTOR DRIVEN)
‘ [T (MOTOR DRIVEN) o _ :
i ' C_5
n ) o :
VERTICAL IN-LINE SUMP PUMP |
PUMP ( TURBINE DRIVEN)
el (MOTOR DRIVEN) :
_ P(Z"t::r}-

METERING PUMP -

- DIAPRRAGH TYPE

(MOTOR DRIVEN)

CENTRIFUGAL PUNP

(TURBINE DRIVEN)

=

METERING PUMP
PISTON TYPE
(MOTOR DRIVEN)

Page 12 of 22
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EQUIPMENT SYMBOLS

PROJECT NO. 4814

GRIGIHAL

0®)

ROTARY OR GEAR
PUMP
(MOTOR DRIVEN)

CENTRIFUGAL COMPRESSOR

(TURBINE DRIVEN)
: %1\11 ,J;

/._»—w—L T

STH.

BLOVER
(MOTOR PRIVEN)

RECIPROCATING

] =M PUMP
— (MOTOR DRIVEN)
STH.
l ] RECIPROCATING
Lo PUNP
’ 7 } (TURBINE DRIVE)

2 STAGE CENTRIFUGAL COMPRESSOR.
(MOTOR DRIVEN)

2 STAGE CENTRIFUGAL COMPRESSOR
(TURBINE DRlVEN)

CENTRIFUGAL COHPRESSOR
(MOTOR DRIVEN)

{1 ]

L.—. e
.Page 13| of 22
MADE BY EQUIPMENT SYHBOLS
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3 I N\ D 2 o3[ 7719778 e . v
ENGIN:ERSAND CONSTRUCTORS APPROVED | EIBRIALIRLRE EXHIBIT &
of 8




- QUIPMENT SYMIBOLS

PROJECT NO. 4814

' ’h-(lk, :"._ ‘.

=i

SHELL AND TUBE

b
g (Irl—*— l ” HEAT EXCHANGER
N g = |
| IR L S
|
i__._ .
A4
f
i... . .
| T
kg ~ DOUBLE PIPE.
- " HEAT EXCHANGER
e PR
.f.
v
. PLATE COIL

- [TTTH

HEAT EXCHANGER

1

)
(s
ST
v Lv

HEAT EXCHANGER
(KETTLE TYPE)

|
|

1
Page 14 of 22

RECIPROCATING  COMPRESSOR
2 CYLINDERS/ STAGE
v ( HOTOR DRIVEN)
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PIPING AND INSTRUMENT DIAGRAM ABBREVIATIONS

GENERAL

Absolute. ..o iiiiiieienenenencnannnn. ».... ABS
Actual Cubic Feet Por Hour......oevvvevnenn... ACFH
Approximate, approximately........... O APPROX
Atinosphere, atmospharic.....cevveevneeneennnn. ATM
AVErage...vevievinrrnrrecnereneeiosenennannas AVG
Barometer, barometric.........cvieeviveaninnn. BAR .
BarrelsS. e eeeiieeeenreeanaresasnccnacennanns BBL
Barrels per calendar day......cocvvveniennenn.. BBL/CD
Barrels per stream day........cece0eueeevs.... BBL/SD
British thermal unit.................... ..... BTU
Calendar hour, calendar day, etc........ e CH, CD etc.
Calorie.......covunn eeeeetreeenane P CAL
Centigrade degrees........cceeviuvenns e C
Centigram............ TN eeeanas CG
Centimeter..... e esaseacssosannssarsonannsens M-

" Centipoise...... ereescecenae eeeeeiaeasaoes cp
Concentrate, concentrated...... eeerisencencas CONC
Condensate.....ioeiiennnieennrennsennncnnans COND
Continued.......icivvniiennennnnnn. cevens «... CONT
Cubic Centimeter.....coiviiiiieninnennnnnanns cc
Cubic Feet......ocvvennn eeesesensenanstenans CU FT.
Cubic Feet per hour........c..coiieie..t. CFH
Cubic Feet per minute.......cvviieenenennn.nn CFM
Cubic Feet per second............ sresescesees CFS
CubiC TNCh. sttt ettt teeeinenranennnen CU. IN
Cylinder.............. et veeeseeeatenensaennn CYL
Degree........... ettt eeeneteeeteeeenaeaaen (°) DEG
Elevation......... e ttesssettesacesentonaaenn EL
External. ...ttt ettt ttecanaans EXT
Fahrenheit degrees........ccciiiiiiiinnnneenns F
Feet per minute....... ..o, FPM
Feet per second................. eresaraeean. FPS
Feet per second per second.............. vee.. FPS2
Foot, Feet....ovivnrennennnnnnn. e teetaenens (') FT .
GallONS. ..t it i e itetnoeenasosencassnssnns GAL
Gallons per day.....ceoevevereenueecnnnnsnanns GPD
Gallons per hoUr....cieeieeiieiencnnnensnenns GPH
Gallons per minute.....covvieeenienceneenrs.. GPM
Gallons per second....cocveeerrennnnnecnanns GPS .
Gram.......coeenennnns P G
Gram CalorieS...ieeeerereesenersaccncnsnnnnns G-Cal
Grams per cubic centlmeter .................... GPCC
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CHIigh PresSSUre. . .vvreiinnrnrernereeereeannnn HP
Horsepower..........cocveuae, Ceeseeriecenaes HP
HOUr . ottt ittt ieeeecaronnnsonnnnnans HR
InCh, v e vt iiinnn,. e ereeceeernnnn (") IN
Inches per second............. feveariateesanan IPS
Inside diameter........coiiiiiiieinnnnnnnnnn.. 1D
Insoluble. . ittt it i ittt iierennnennen INSOL
Internal........ et becseesesentananae cesireees INT
Kelvin degrees......... e teessicisetenenaanaas K
Kilocalorie...... RS (¥ 1R
KiTogram. oo eeiinenneniivennnnnnns S .. KG
Kilowatt.............. et eeseaces e esanaes KW
Kilowatt hour.....ciiiieiiiiiiniiiinnnnnnnns KWH
I e TV I LIQ
Log mean temperature d1fference ............ - .. LMTD
LOW Pressure. ..cv.eeeiieiieneeinecnnnnen ereseen LP
Maximum.........coiviniinnen., i eeeeiesaieeaons MAX
Meter............ e eieteeeieateertteea e M
MiTlagram. oot iiei it i iiiiieiereeeernennanns MG
Milliliter............ ettt ML
MiTlimeter. . oo ienieieiniinnnnnens eeereenn MM
0 T T e MM or spell out
Thousand...... ettt tecieet ettt et M
Molecular.......... N MOL
-Molecular weight.........ooiiiiiiiiiiae. .. MOL. WT
0 g o o P Spell out
Number.......... e eeeetiitecana e . NO.
UNC. ittt it ittt tenetnneeancnnanns 0z
=3 oo =] 1 %
- Percent weight.........c..ivvii.. freeenae oW
Pound. .. i e e i i e e LB
Pounds per cubic foot................. e PCF
Pounds per gallon....ueeiinieinnernnnnennnnns LB/GAL
Pounds per square foot.........coiivinunennen. PSF
Pounds per square inch............. et ieeeaan PSI
Pounds per square inch, absolute.............. PSIA
Pounds per square inch, gauge...........e..... PSIG
Power factor........... e cieeaaa. e PF .
ROOL Mean SQUare.......vevveerenrenrnennennns RMS
Saybolt seconds univérsal........... e SSU.
Yl o1 1« SEC
Stream hour, stream day etc.......ccvvvvnn... SH, SD etc.
Yo Vo ' T T SOLN
SPECTFIC Gravity. e e e ieeneereneenennenennnn, SP GR
Specific heat.. e eieieii i iieiiinnninnnnnn SP HT
Yo o P SQ
Standard.......... .. ..., e STD
Standard cubic feet per hour (60°F at
1 atmoshpere at sea ]eve]) .................. SCFH
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SEream TraP. ottt ieeienee e eieannnncannenns ST

Strainer.........ciiiiieienineeeneennnanea.., SIR

LI o=t o= R AT TEMP

That 1S...ueeiiiiiiiiiiiiiennnnnn cerecennenns IE

Thousand. . ....oieiiiiiniinineneennnnennnnnn. M

Tons per calendar day............c....... aeas TON/CD

Tons per stream day......evveeeernnennnnnnnn. TON/SD

L] ot £ VS

ViSCOSTtY. oottt iiieeennnnn, S, VISC

Viscosity Tndex...e oo iieinenenennnnnnnnenn. VI i
Watt. .ot teserecevincecsaeas W
Week......ooviinieennnnn.. eeesaeaeens e WK

L= e 11 WT

|- ol YR

SAFETY

To atmosphere. ...t enenennennennnss ATM

To flare.. .ottt e i eiennnn, FLARE

To StaCK. ettt et e STACK
UTILITIES -

Boiler Feed Water......oovvinueininnnnnnnnn. BFW -
Condensate............... Ceeeeann Ceeeeienanan COND -

Cooling Water Supply....veeveeeeinunnunnn. CWS

Cooling Water Return.........coovevueunnnn... CWR

Domestic Water.....cvviieiiiinnnnnnnnnnnnnn. D

Industrial Water.......coiviiiininnnnnnn.... IW

Industrial Air............... erreeedaneeaenn UA

Instrument Air. ... o ... IA _
Nitrogen - (pressure).......... e eteeaenes . Nitrogen - XXX

Steam - (pressure)............ eveaean eeeeies STM - XXX
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- PROCESS START r\. =\
POINT

ELECTROMAGNETIC
4/0R SONIC SIGNAL

TO OR FROM (UAL)
UNIT- AREA LIMIT

" TRACED UNE

"MAIN PROCESS
LINE

JACKETED LINE

SECONDARY = - D
PROCESS LINE . —D

INSULATION

| ELECTRICAL LINE e

STEAM TRACED

PNEUMATIC LINE e

STEAM JACKETED

Ay e
%—s——  CAPILLARY TUBING CHimw  MANWwAY

| LINE SPEC\FILATlON
+——}— HYDRAUUC SieNAL < CHANGE | !
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ENGINEERS AND CONSTRUCTORS o PROJECT NO. 4814

“ - PROCESS PLANT DESIGN.

GENERAL SPECIFICATION 275

- - " - —— - - - - - Y - D A = G - T D EB WD O w6 -

1.0 SCOPE 3.0 MASTER PLANT LAYOUT
2.0- UPTINUM PLANT DESIGN 4.0 CONCLUSION
OIL_INSURANCE ASSOCIATION

Exhibit 1

- Recommended Spacing at Refineries, Chemical
and Gasoline Plants for Buildings
Exhibit 2 - General Recommenddt1ons for Spac1ng in
Refineries
Exnipit 3 - General Recommendations for Spacing in
Petro-Chemical Plants
Exhibit 4 - General Recommendation for Spac1ng in
Gasoline Plants
Exhibit 5 - "General Recommendations for Spacing in
Public Utility Natural Gas Pumping
Stations
‘.Exnibit b - General Recommendat1ons for Spacing in 0il
. : Pipe Line Pump Stations ‘
PROCESS PLANT DESIGN
1.0 SCUPE

_.This specification is intended as a guide to provide the basic
parameters required to achieve a plant layout which shall have a
functional arrangement, be economical to construct and efticient to
operate. Furthermore, a well planned facility shall contribute to good
community re]at1ons, personnel and property safety and general employee
satistaction.

Date: 10/27/717 Page 1 of 8 Specification 275 Rev. U
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There are two basic types of plant layout design problems. One is the
"grass-roots", complete refinery complex or process unit, and the other
is the process unit or units expansion, consisting of additional
equipuent and replacement or modification of existing equipment. For
the latter type, the basic layout is determined by the existiing area
51ze equ1pment locations, etc. Thus, the problem is more of a

make do" approach w1thout violating codes, specifications and basic
satety considerations. This usually results in costly construction,
less efficient unit operating cost and undesirable employee conditions.

However, since the same gerneral parameters apply to both types of plant
layout problems, and the intent is to provide guide 1ines or general
formal and still allow for imaginative thinking, this spec1f1cat10n
snall approach the problems of process plant.design of a grass-roots

“type project.

OPTIMUM PLANT DESIGN

Although it is beyona the scope of this specification to begin with the
initial planning of a potential project, one basic philosophy must be
determined before plant layout design can begin. This concerns the
optimum initial installation for a plant that is planned for future
expansion.

The Process Engineer must resolve it the expansion shall be accomplished
by additional equipment, over sizing equipment or modification of
equipment. Normally this is resolved in'a combination of all three
considerations and this philosophy must be passed on to the layout
engineers as a basic concept to enable them to develop the ‘Master P]an
for the optimum plant 1ayout.

MASTER PLANT LAYUUT

Assuming the decisions regarding future expansion are resolved and
indicated on.flow sheets, equipment data sheets, etc., the planning to
arrive at the ultimate size and shape of the plant for the initial phase
can begin. Often the plant site is already established and the shape,
size and terrain are controlling factors in locating process units,
support ftacilities and storage areas. The development of unit areas
becomes the initial task.

3.1 Unit Area Layout Unit areas can be separated on the basis of
primary process units with secondary or support process units
within the same unit area. The equipment within the unit area can
be placed in either a "grouped layout" or “flow-line" pattern.

The “"grouped layout" favors a larger unit with a large number of
pumps, exchangers and drums which tends to facilitate operation,

10/27/77 Page 2 of 8 Specification 275 Rev. U
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maintenance and more economical construction. The "tlow-1ine"
patiern is more applicable to small units and the towers, pumps,
exchangers, etc., appear almost as on the flow sheet in sequence
of their use. However, this pattern also can apply to a large -
unit which has relatively few pumps and exchangers. In actual
practice, the end result shall probably be a combination of both
or a compromise between these concepts. In fact the layout design:
team objective should be to achieve an acceptable series of
compromises which shall satisfy the basic principles of reasonable
cost, accessible for maintenance and comfortable to operate. The
fo]low1ng are some steps and general guide lines to develop each
unit-area:

3.1.1 Estaplish the equipment to be included in each unit area
from the process flow diagrams, or P.I & D's and equipment
list. Integrate as many process operations as possible
for an economical operating staff.

3.1.2 Carefully evaluate equipment that should be elevated.
Process, Mechanical and Project Engineers should work
closely together to minimize the necessity for elevated
equipment and structures.

3.1.3 The design team should include experienced personnel such
that the flow sequence and function of each piece of
equipment can be studied and thoroughly understood so that
a practical and functional arrangement is realized.

3.1.4  Determine the maintenance requirements for each item
considering frequence, method and accessibility.

3.1.5 Evaluate the operating hazards to develop the safest
arrangement of equipment.

3.1.6 The most economical plot area is rectangular with a
pipeway through the center and equipment located along
both sides of the pipeway. The unit should be as compact
as possible, consistent with adequate clearances, access,
safety and such future requirements as required.

3.1.7 Locate pumps in a line along each side of the pipeway with

drivers toward the accessway. Pump bases should be
aligned at the pump end to simplify underground sewer
layouts tor drain cups.

3.1.8 Keep in mind the large shop tabricated equipment such as-
towers and reactors which shall require crane erection.

Date: 1u/27/77 Page 3 of 8 Specification 275 Rev. 0
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3.1.9

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

PROJECT NO. 4814

Try to set this equipment in a line away from pumps,
minimize crane travel and still have erection access.

Locate the field fabricated equipment at one end of plot
where unloading, erection and testing can be carried on
without interfering or delaying work for other equipment.

Locate large exchangers and other equipment which require
mobile cranes for maintenance, along or near plot
perimeters. Roads and accessways must have overhead
clearance and width for equipment required.

Centrifugal compressors require evaluation of an elevated
unit with bottom suction and discharge vs. a top suction
and discharge unit at grade. Turnaround time can be
effectively reducea with the former but initial
installation costs are greater.

Visualize accessway for operators to the principal
equipment and control areas as well as for maintenance.
Also provide aadequate space for piping and control
stations to avoid awkward configurations and equipment
"blocked in" by piping or control vaives. Remember,
"compacting" the unit later is easier tnan expanding to
accommodate unforeseen adaitional items.

bepending on soil conditions and/or equipment sizes,
spread footings often intluence equipment spacing.
Combined "mat" foundations often help to compact the unit
and may be more economical.

Atter all unit areas are developed, tne orientation of
units within the plant site can be resolved. Storage
areas, support units, oftice buildings, etc., can be
located to arrive at the overall plant size and shape.

a. This should be determined soonest in the overall
review of the site. Arrangement of some equipment as
heaters, compressors, etc. can better be located
within the unit limits. (Prevailing wind must pe
taken into account).

3.2 Drainage and Waste Disposal

The ideal plant site is nearly level with the general slope
running to one side or corner of the plot wnich is in the
direction of off-site sewer connections. Special considerations

Date: 10/27/77
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must be given to streams or waterways on or near the plot to avoid
plant run-off and contamination of streams in violation of
pollution regulations. Generally, the drainage and waste disposal
systems can be separated into four categories.

3.2.1 Sanitary sewers for oftfice buildings, change rooms,
control rooms, gate houses, etc., which require either
off-site treating or on-site treatment by a central
facility or separate septic tank units.

3.2.2 Surface drainage for areas that do not contain proéess
units or storage of liquids which could contaminate rain

or wash water run-off.

3.2.3 Areas that include equipment which in the event of spills
: or upsets could contaminate surface run-off. This system
should pass through a holding pond, basin or tank which
can be constantly monitored before being released to
public sewers or streams. It should have facilities to
treat, separate and/or recycle waste depending on the type
and quantities of possible contamination.

3.2.4 Active process areas and equipment which, due to normal
leakage, wash down and frequent turnaround activity
subject to draining and spillage, must nave a chemical
sewer or 0ily water sewer system which can be pumped
through the necessary treating facilities or recycled.

3.2.5 Thus, to develop the "Master Plan", a detailed process
study is required to design the proper facilities and the
results shown on a utility flow diagram along with
equipment data and flow quantities.

3.3 Terrain

Plant sites with decided changes in elevation can be an advantage.
Storage may be possible at higher elevations to provide gravity
loading of tank trucks and cars. Lower areas provide the location
for holding ponds and treating facilities. Heavy equipment should
be in areas requiring the least fill and having the best
soil-bearing characteristics. Usually, again it becomes a series
of compromises to achieve the best optimum arrangement.

3.4 Supports Units
The services required to support the process or "manutacturing",

units include the power plant, maintenance shops, warehouse,

Date: 10/27/77 Page 5 of 8 Specification 275 Rev. U
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‘change nhouse, ‘office building, etc. These should be located for

efficient movement of personnel, segregated for safety and mimimum
interference, yet maintain a compact, convenient plant site.

3.4.1 Utilities cover the generation and distribution of all
steam, water, tuel oil, fuel gas, electric power, etc., .
that is not normally generated within the process unit.
The distribution and quantity requirements are developed
by the Process Engineer and shown on utility flow sheets.
The generating facilities, such as power plant, pumping
facilities, etc., should be located away from all process
units. In the event of emergencies caused by explosions
and fires, it is imperative that the utilities units
continue to function. Also, utility units can be a hazard
if placed too near the process areas.

3.4.2 All buildings containing personnel such as office
buildings, laboratories, change houses, maintenance shops
and warehouses, should be away from and upwina of the
process areas. Office buildings and laboratories should
be nearest the gate house with adequate parking areas.
They should have easy access to the main highway. Plant
operators and workers also may use the same gate nouse and
parking facilities so the change house, maintenance shop
and warehouse should have good access to plant process
units as well as the main gate. The warehouse should have
good access to highways as well as internal-plant roads.
If harbor facilities are included, product st~rage should
be located in the vicinity of tne docks yet tar enough-
away to minimize the danger of tire.

Storage

Storage facilities can cover a wide range of items which shall
include the feedstocks and chemicals required tor processing, fuel
stock for utility units as well as product storage. Basically,
they are gas, liquid or solid and are either imported or exported.
Storage of large volumes ot gases is costly and hazardous. This
is not a common practice and would require special consideration.
Normally, storage of small volumes of inert gases, liquefied
petroleum gases and compressed air is required and occasionally
]1quef1ed chlorine or ammonia for water treating tacilities. The
economics ot storing large volumes of process gas is-a basic part
of the initial plant process design and such facilities as may be
required should be located away from all process, support and
utility units in strict accordance w1tn all safety codes and good
engineering judgement. '

Date: 10/27/77 Page b of 8 Specification 275 Rev. O
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Liquia storage at atmospheric pressure is economically done in
large inetal tanks. Dikes are norma]]y provided and tanks located
to provide economical piping and pumping arrangements. Bulk
storage for solids is normally nearer the process units than
liquid storage and would be in plain cylindrical tanks as large as
economically feasible. If a number of storage bins are required
with smaller capacities, design the bins for shop tabrication and
over tnhe road delivery to cut erection cost. Bagging or boxing
operations would require enclosures and storage which must be
coordinated with railroad and truck loading facilities.

3.6 Roads

Roads for the process plant become the physical communication

system wnich must meet various basic requirements.

3.6.1 ~ A system of primary and secondary roads is required to
service the total site with fire tfighting equipment.
Usually, this means a perimeter road, within the plant
fence 1imits connecting to roads leading to process units.
Dead end roads should be avoided.

3.6.2 Access roadways around all unit areas for mobile
maintenance equipment and trucks.

3.6.3 Access into all units for maintenance equipment and
trucks. Provide adequate overhead clearances.

3.6.4 Proper drainage must be provided for all types of road
surfaces.

3.6.5 Roads in and out of plant to liquid or bulk loading
tfacilities must-be routed so as to avoid passing through
or be a safe distance from process or 11qu10 storage
units.

3.7 Railroaas

Railroads tor the Process Plant sna]]‘be_requjred to serve

incoming stocks, materials, and equipment as well as exporting

product trom the plant site. The layout propably shall require
both box car and tank car unloading and leading facilities as well
as railroad car storage, both emptiies and loaded. Car puller,

cleaning facilities ana weigh stations may also be required. A

| thorough study of all activities is requirea before the railroad
! tacilities can be designed. To assure and efficient layout, the
following steps should be followed.
Date: 10/27/77 Page 7 of 8 Specification 275 Rev. U
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3.7.2

3.7.3

3.7.4
3.7.5

4.0 CONCLUSION
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Determine the railroad which is to serve the plant and
obtain trom them a clear understanding of all
specifications, clearances, regulations and other
requirements for their equipment and operating procedures.
It shall be important to the railroad as to type of cars
and size, volume and frequency of tratfic and general
scope of activity to be expected in and out of ‘the new
plant.

Consider the usage requirements for construction as well
as initial plant operation and future requirements.
Details concerning number of shifts to unload, clean and
Joad, box or tank cars to determine sliding, spur and car
pulling requirements is essential.

Satety standards shall depend on type of products handied
and various sources must be contacted tfor the latest
information. Basic rules are turnished by the Interstate
Commerce Commission, recommendations of the Manufacturing
Chemists' Association and American Petroleum Institute.
Also, producers or receivers of dangerous or toxic
materials usually have developed special techniques for
hiandling of such materials.

Consider adequate drainage not only for rain and surface
water, but also for contaminated water from car washing
stations and spillage at loading and unloading stations.

Most railroads require concrete headwalls and reinforcing
of open culverts and special protection for underground
piping.

Thus, the physical layout of a process plant is the art of compining all
phases of the manutacturing and support units into a compact, economical
plant at a given site compatible with maximum safety, maximum poliution
control, and sound judgment. Each plant differs in many ways and only
general principles can be used as a guide or "punch-1ist" to assure the
layout team that all aspects have been considered.
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Recommended Spacing at Refineries,
Chemical, & Gasoline Plants for

Buildings
MINIMUM DISTANCE &S
. . q‘.é"\o f

IN FEET &:\(& o
Fire Resistive Construction ' ,
with Non-Comb. Contents None None 30 20 |30 | 40
Non-Comb. Construction '
with Non-Comb. Contents None [None| 30 | 30 | 40 | 50
Ordinary Construction, IC, :
& SIC, with Non-Comb. Contents | <0 | 30| 50 | 40 | 50 | 60
Fire Resistive Construction
with Comb. Contents 20 | 30 | 40 | 30 | 40 | 50
Non-Comb. Construction
with Comb. Contents 30| 40 | 50 | 40 | 40 | 50
Ordinary Construction
with Comb. Contents 40| 50| 60 1 50 | 50 | 80

FIRE RESISTIVE:
NON-COMBUSTIBLE:
ORDINARY:

also all frame construction.

SIC OR.IC:

All construction details having at least a 3-hr. rating.
Materials incapable of igniting or supporting combustion.

Generally masonry walls with wood roof and/or wood floors;

Wood frame, incombustible sheathing.

General Snecification 275
LXHIBIT 1

August, 1972




”\

REFINERIES

OIL INSURANCE ASSOCIATION

General Recommendations for Spacing in

Refineries

MINIMUM DISTANCE /&
&
IN FEET .;3"
Service Buildings aff«:.
Chart 250 | 100
Process Units 100 i: } fg ' ?g ' 100
100 1100 |2s0
Boilers, Utility & Elect. 0 0 s0 1| 50
Generating Equipment, etc. 1004 100| — 100 250 .]00
Fired Process Heaters : 'IO:) 50’ 105 25’ f: ' fg ' 100
100 | 250
Process Vessels, 2 56 V| 50 1
Fractionating Equipment, etc. 100 — | 1004 50| — 100 250 100
Gas Compressor Houses 1001 — {100 105 30 25:\::}’; 50‘ 350 ‘ 100
Large Oil Pump Houses 100( — | 100 106 20| 30 CBE%.' 50‘ :’0;0 ‘ 100
2 00
Control Houses ¢ —]100] 50] 50| 50 30 sslds. 50' o ' 100
Chart 250
.Cooling Towers s'g 100 {100 106 100 fg fg f: :': * ig ' f: ' ,&o
5 C l S S - 100 X 100 100 100 |50 100 250 200
ropout Controls, Steam Snuffing 2 7] g '
& Water Spray Controls — | —| —|[50|%0| 50|20 % 50 -, s e
200 8] 200 8! 200 8| 200 8 200 8| 200 8| 200 8 { 200 8] 200 3] 200 & 1 \
Bl d D FI f ] o (] ] {] 0 o o L] ] —
owdown Drums & Flare Stacks 200 | 360 | 300 |30 |a60 |ac0 300 | 300. | 360 | 300 100 | 100} 250
n 4 4 |2 4 4 4 4 4 3 1200 & ° 50 Y |50V
Product Storage Tanks 200 {250 | 250 | 250 {250 [ 250 | 250 | 250 | 250 {250 | ©o See to o {300
. 300 Note 100 | 250
3 512 3 3 L) 3 3 3 .
Rurdown Tanks 100 200] 200|200 | 200 200 200 | 200 | 200 | 200 ["Fe. *| se¢ | ser 1% "ls00
. 300 Note | Noto 100 | 250
1
Blending Tanks 200 | 200 | 200 | 200| 200{ 200 | 200 | 200 | 200 200 [*ss AR % 250
. 0 ote | Note | Note 100 | 130
Hozardous loading & Unloading | 2 200 3 $ pe P so 150!
Facilities, Including Docks 200] 200{ 2001 200! 200| 200} 200 | 200 | 200 | 200 o 250 | 250 | 250 Jo |'o°q o 250
. 50
Fire Pumps o 250| 0 |250|250| 100} 100} — | — | — 300 | 300 300 300| 300 R e

sControl houses serving unusislly {arge or hsrerdous unlts and central control
houses for multiple units or housing computer equipment, raquirs grester
spacing and may require blast-resinant construction. |

General Specification 275
FXHIRIT 2

7. Controls

. Small

/

. Specicl consideration should

be given to the instailation
of fire hycdscals and turret
netzles.

open flame devices
should be located not less
thon 100’ from any vapor-
hazordous area.

Belween baitery limits.

Tanks over 10,000 bbls. co-
pacity—250"; tanks less thon
10,000 bbls. copacity—150,

Tanks wilh copocities in ex-
cess of 5000 bbls.—200%;
tanks less than 5000 bbls.—
1007,

25’ 10 50°, considering area.

may be instoiled
odjacent to or inside, 1o serve
as a shield.

Flare stocks less than 75" in
height should be 300 dis-
tonce; with stacks over 757
in height 200’ distance.

Tanks with capacities up o
10,000 bbls. should te
spoced %4 dia. apart; tonks
from 10,000 to 50,000 bbls.
capacity, spoce 1 dia. epart;
and tanks over 50,000 bbis.
should be spaced 114 dia.
aper). Tanks over 250,000
bbis. require special consid-
eration.

Service buildings include: of.
fices, change houses, maint.
whses., cafeterias, labs., hos-
pitols, gorages, except o3
specificolly provided for os
indicated.

., Propane tank bolteries, pref-

erably, should be isoloted to
more remote sections of
plonl, ‘and 'vimed” away
from majo: plont volues or
occupancies. Spheres olse
should be remotely located
whenever possible.

August, 1972




PETROCHEMICAL PLANTS

MINIMUM DISTANCE

OIL INSURANCE ASSOCIATION

General Recommendations for Spacing in

Petrochemical Plants

IN FEET
. HIG
Process Unit— wazawp | 200 250 100| 50 200{ 150 e
. LOow ’ .
Process Unit— Hazarp | 100 50 150| 50 _ | 200|100 50
HIGH ' 11 R
Tank Farms— wazaro | 250 250 oie. 250 100f & {8%]| 250|250 200
- g | O~
Low 2 3 One % e =) 1
Tank Farms— HAZARD 200{ 100 O | oo 200 s 2;‘ 200| 200{ N | 200
- R
Low 4 ] 3 . 2 E
Product Warehouse 700 | 150] 50 | 250| 100( 50 200 § |2.9]200]|150| o |100
. Vilg o -
. . HIGH 2 3 . 215"
Shipping & Receiving— 7400 200]200[1504100| 150 50 150| 100| 50 hl o| 200 200 200
O |5 o
. - Llow < 8% °
Shipping & Receiving— L7480 1501100{100| 50 | 20| 50 | — 100| 50 Q ~ 8| 150{ 150 100
QO w
’ : Sea wal-

Service Buildings 200 {100| 2001100 100(150]100 bidg. 100 2 200|100 100
Boiler Area 200 (150200}150]/100]| 200|100 100 | — | — 200| 100 100
Recommended Spacing Within
Process Units

& . o 0
« o°‘§ & "‘:oé‘ "’:o°*
&
Reactor 25
Small Compressor House 40‘
or Pump House
Intermediote Stge. Tanks 100 | 100 | 7
High Hazard Rundown-Feed 200 | 200 | Dle.
Fractionation Equipment 50 | 30 {100
Cenirol Rooms » 3:. o 100 o 10
100 | 100 100

*Control houses serving unusuaily large or hazsrdous units and central control
housen for multiple units or housing computer equipmsnt, require greater
spacing and may require blast-resistant construction.

E = I - )

. High hazord tanks are class 'O’

. Distance between process wnits is measured from

battery limits.

. A high horard process unit has explosion classifica-

tion under petrochemical schedule of E-4 or E-5.

vnder the obove

schedule. Class “'E" requires special consideration.

. High hezord product warehouses conloin unstable

materials, low-flash flammable liquids, or -highly com-
buslible solids. These require special consideration.

. High homrd'shipping and receiving denoles stable

moterials with flash point below 110° F.

. High hozord shipping and receiving of umloble mate-

rials requires special consideration.

. Seervice buildings include offices, gale houses, change

houses, laboratories, shops, garoges, maintenance
warehouses, cafeterins, hospitals, etc.
Experimentals laboratories classify as process units.

. Keep open fames 100’ from vopor hazard area.

Deviotion from these distances requires special pro-
tective instollalions such os fixed foam systems, woter
spray, automalic sprinkiers, fire-system gradiig of 4
or better, or superior construction.

. In borderline coses, high value requires high horard

classification,

. Vertical storage tanks should be individually diked.

It not, capacity in single dike should not exceed
25,000 bbis. For horirontal storage tanks, maxi-
mum is 400,000 gallons per group, with 100’ be-
tween groups, or other suitable arrangement.

. For specific vertical tank, use 5 diameters.
. For specific vertical tank, use 4 diameters.
. For specific vertical tank, use 3 diamerers.

. Stondard firewoll and sprinkiered warehouse accept-

‘able. Limit worehouse to maximum 25,000 sq. f1.
Noor area.

. Two stotions desirable.

. Barticades desirable for hazordous reactors,

7. Over 100,000 gollom requires special conudevohon

Geneval Snecification 2785

FYXHIBIT 3



" cRsoun uans OIL. INSURANCE ASSOCIATION

General Recommendations for Spacing in

Gascline Plants
7

NS
B\ Jd. \‘O ‘!35
MINIMUM DISTANCE & v>°°e*“ s
\a P < 0‘
IN FEET. s g
®
i ] o so B Service b.uildingt include: ofﬁ'cas!
) Service Bunldmg Chart 50 1100 0 “ 50 ":o loboratories, chan.ge houses, gate
. Y houses, shops, maintenance whses,,
! 250 b1 50 gorages, cofeterias, '& hospitals,
i Gos Compressor House ) 100 | s':o 200|100 | 50 a 2 50, S0 1'°°° 50 Utilities include: boilers, power
| i 250 5’;3 50 houses and water trealing. ]
Large Process Oil Pump House 100 | 50 | — Lo 200 {100 :3: ;_C: 50 | 50 50 A R _ 1. Where equipment is housed be-
f cold climate, a stand-
e . ! is0 56 [ ~ 50 ard Frewall should  separat
Distillation and Fractionation 100{ 50 | 30 | — s 200 [ 100 g g 50 | 50 50 Yo 50 ‘c’ompmfw"’ o :‘:om’:‘:‘;u‘;;
Utilities 50 {100 {100 [100 Wlo o 83 50 % {100 -
Ll - fo ps 2. Moximum of 300,000 gallons
s00 | 6O 100 o )
’ 2 ké n o 50 :reorup? oo‘:p;'h‘eeosuil::!:;e::
Pressure Tanks 150 | 200 | 200 | 200 | 150 | — 100 | 250 | 100 § |50 1005 . o 200] o .
T E a5 . .
Tw o =z I~ 50 3. 50’ for handling nonflamma-
Atmospheric Tanks 100 | 200 | 200|200 100 | 50 |sierst 100 | 250 | 100 23|50 |100|5% i 1200 bles, 100" for handiing.flom-
l A, - mables. .
50 ? .2 50 ) . .
Looding Racks 100 | 200 {200 1200 {100 {100 {100 | 1t 100|150 1001100 & $| 50 |100 8s o | 200 o bty o o e
| i 8 ":. \8 50 ] special consideration.
Fired Heaters 100 1100|1100 | 100 50 {150 {100 | 1001100 150 | o -g 4 50 (o . 50 to 100 4. More spacing may be required in
5 Lz N 100 d plants or in high-val-
3 F} ) o5l 0| 50 jiN $0 30 d attended plants with comp
Cooling Towers | i Tl "1100 (100|250 |200 | 200|100 100 |22 .| w |&) o contrl systerma
1 =
; - - D >
| 0 o ao
| Skid Unit for Package Plant 100 | 50 | 50 | 40 100 100|100 | 200| % |150 | 100 $5) 501008~ 50
4 200 o o £ ‘s 60
Control Houses* 50| 100] 100| 50 50| 200 200| 200| +«w | 50} 100 Tol 50| 50 o w | 100
800 2 f £ 100
83
38
T O
3.
273
]
b < :U
£ e
2 2
'::mrol‘ houses urvlngl:a.nunully Iarga or hazordous units snd u'mtul control » General Spec ification 275
uses for mutiiple units o7 housing puter ! Y 1 .
spacing and may require blast-resi constructi e requle raster FXHIRIT 4
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FUMPING. STATIONS » OIL INSURANCL ASSOCIATION

General Recommendations for Spacing in

MINIMUM DISTANCE

IN FEET
| ) 1. There should be @ minimum of
! Compressor Houses —_ two (2) remote control stations
, . to actuate the main line power
. . e ¢ 3 4 " operated volves. One (RCS)
enerator Buildings 100| — ~ O should ‘be located 250 feet or
: 8 .g moare from ony gos pumping
! o e s . s 0 @ = °© .t 50 bldg., and 250 feet or more
i Shop Buildings 100} 30 | — . ca — 2"3 50 to from any gos line. The 2nd
. S DR S o 3 s S 100 B {RCS] should be located 250
Oﬁ‘ Buildi 3 4 4 4 ,,,' 2 —_ >~_‘£ 30 teet or more from the olher
1ce duilaings 100} 30 30| — z o =] - c € 50 |'°°° [RCS) and/or any gos line or
3 + o ry y w G : < 02 T gas pumping bidg., or shielded
Boiler Houses ‘100 30 30 30 — -1 > < o' — g wl 50 to by Iopography.or slruchmfs 7
o) i T e > R ~§ 100 as to be occessible at oll times.
[ N3 = 5 50 2. Power operaled valves with no
Open Flame Devices SEE NOTE Zz NO. 5 s |, — 8= 50| ® remate control stations and
G 'Y} 00'9) o ; g’ 100 olly operated valves on
a ter or : ud 4 o 3 =\ s0 50 H t d/or disch
Regsuqufofrl—?ouf:: ) ‘oo 100 100 100 loo (7] - Qo -g O loo 9 8 to to ' :‘:e": :hu:u.l:“b:nfoc::ed'::e'ul,eg:
i bustibl - . n%- S r4 ov ‘:: ’:oo i than 500 feet but not over 1000
ncombustidle or o s ~ feet from any stolion building.
A 100{ 100{ 100| 100 100 40 | — o S| w 100|298l W |
Fin Fan Coolers (Gas) : - T @ 2 o0 | 100 - . .
£ & 3. Main fines whe ipped with
Gas Cooling Towers 100! 100| 100{ 100 ]00 100 |100 -é-‘ _'§ v 5| 9 B s0 S0 olh:: ":h:mw p:::" p:perarLd
Wood or Wood Frome Const - B3 100 |{B 3|, ol valves with (RCS) should be
- 20 ° 100 100 focaled not less than 500 feet
- N 4 . . 4 . . . 4 b - § 50 - but not over 1000 feet from
Jacket Water Cooling Towers 50| 30| 301 30|30} 501 40| 40 | 50 | — ’ 50 18% 50 g | any station building.
s 4 ) . . s als «fs 4 4 o) ZEi 50 4. Distances indicoted are for
Warehouses 100| 30 30 30 30 — 30 30 30 30 —_— —_— 3 K 50 o buildings or siructures of in-
5V 100 combustible construction.  If
T ' Main-line Power Operated Valves with (RCS) See 1lwg otherwise consult your Insur-
Main-line Valves P . P N o ;
Should be Located 350’ from All Station Buildings No 3l . 100 20 100 | 100 ance Underwriters.
i ; N 5. All open flome devices ond/or
Remote Control . i . P
. . — _— | Z O = — ordinary elect. equip. should
Shutdown Stations . SEE . NOTE N o ! . . ) - é be located 100 feet from ony
] 3 3 2 3] see 3 3 3 s 2 3 Y s g "E‘ gos vapor hozard oreo, gos
Main Lines 350|350 | 350 | 350 | 350 wew | 350 (350 | 350 (250|350 | — | 250 — . |100|5&1100 100 line or gos pumping building.
No. $
- : 6. Often elect. gen. equip., gos
turbines, etc. are housed in the
| some building with gas com-
i pressors.  In such instances,
I you should consult your Insur-
) W1 ance Underwriters concerning
) . 300 500 ] l!\e non’d.avdl ‘.or the im'ulle‘-:
Product Storage Tanks 200 | 200 200 | 200 | 200| 200 | 200 | 200 | 200 | 200 | 200 | 200 b [N 200 | 200 100 100 | 100 tion of this equipment.
i 1000 |1V N [

General Specification 275 R
EXHIBIT 5 ‘ .
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&

Ll PUMP STATI
L ik TERMIMNALS AND
+.fF SHORE PROPERTIES

.

OIL INSURANC. ASSOCIATION

General Recommendations for Spacing in

Qil Pipe Line Pump Stations

* Control room should be.pres.
surized.

8 Small open Rome devices should
be iocaled not less than 50’
from any vopor haxard area.

® Service buildings include: of-

fices, change houses, mainte-
nonce warehouses, laborato-
Ties, goroges, excepl as spe-

cifically indicated.

A 300,000 goilons per group;
100’ between groups.

.Genera1 Specification 275
' EXHIBIT € -

/
. \@/
MINIMUM DISTANCE (&8
IN FEET & & &e)‘ \0‘9\“‘
[i-‘;;mp House .0 .50 200|100 250} 100 150 200} 100 200
L=~:nks 200 .200 ‘Dizu.. 100 | 250100 200} 200| 100§ 250
’ arges
Terminals & Tank Farms
",,:- &
. ) & S
,\-"%\}p 1-"* °¢4:’ \)\\9\‘L K Y os?‘* ‘#oé \?“!. «V’g
QO &3 ¥/ & &S R YNNI :
é"'.&" & S &/ & &S
S/ & Ly © &
~c
#roduct Storage Tanks 2 nn A
other then LP.G. hl.':;:." 250|200 200 350 300} 100 200|200 50
Loading Racks 250 j:o: 200 |200]200{ 150 | 100| 200 | 200 | 100
Dpen Flame - 2001 200| 100 — { 200§ 100| 50| 100 — | 200
- ) A 1o A
Pressure Tanks 50 | 100§ 100 100} 100 200 ‘E:: 100 1200 50
. Off Shore Properties
o g
\9\“0‘, ‘p;::\::""‘6 é\&' Q.QPQ 4 if'sl““\# &
& 45"\‘0 \l"o & «"‘:og 4 A
&S S
&N S LSS
AL I
Service Buildings 20
[ Process & Gas ’50
Separation Equipment —
Open Flame Devices — [ 100]| —
(]
Gas Compressor Houses 50| 5| 50 —
Emergency Shutdown so
Stations & Block Valves 50 {100} 100 a0 |
Product Storage Tanks 50 ( 50 {100} 200} 100| —
ioading Docks 100{100{ 100} 100| 100| 100| —

August, 1972



ORIGINAL

CUSTOMER REF.: ET-78-C-01-2578 COAL ~G$IFICATION PROJECT ‘ - CONTRACT NO.: - MC-4814 Dl‘gi ’ 1(]/2{./75 REV: o
LOCATION: HOYT LAKES, MINNESOTA -
E\n, (Ve ¢ ERIE MINING COMPANY
Vncg(“’b UNST OR PROJECT: COMMERCIAL DES'GN DATA SUMMARY . PUMPS
" ENGINEERS AND CONSIIUXTORS GASIFICATION -02
CAPACITY . SHAFT
. cPm sucr.| ape |PuMP NPSH SEAL/PACK DRIVER " REMARKS '
1ITEM STRVICE GROUP PRESS.| MAX. TEAIP. AVAIL. (INTERCHANGABLE
NUMBER TYPE pSIG | CAP. | °F FT. ~ ;
AP FLUSH WITH PUNPS)
NORM.| MAX. Pst svpe | fLulp | TYPE | WP | Rem.
—201- < POSIT] | s 123 | 250
P-201 -A/B TAR TRANSFER Doep] 40 | 44 |15 MAX MOTOR
P-202 A/B/f AQUEOUS EFFLUENT VERT. 62 t 69 | 14 |28 |110
CENT. MAX MOTOR

. —AND D




COAL GASIFICATION PROJECT

CUSTOMERREF..  ET-78-C-01-2578 CONTRACT NO:  MC-4814 DATE: 10/24/76 Chilii! REV: O
’ LOCATION:. 4oYT LAKES, MINNESOTA ' '
A RGeS ERTE Finies co
SR v L el E Ml A -
P -"’d‘-\v@ UNIT QR PROJECT: | NG COMPANY DESIGN DATA SUMMARY PUMPS
ENGINEERS AND CONSFRUCTORS COMMERCIAL
MAT'L HDLG.-01
CAPACITY SHAFT .
| ape [Pump NPSH DRIVER :
ITEN Ce SEAVICE crove| MM |BEC] Max.| e | se. f wis. favan | wereno SEALIPACK INTERCHANEABL
NUMBER ’ TYPE psic | cAP. | °F [@PT.]| cp. | §1. | MATERIAL BLE
Ps| APl FLUSH WITH PUMPS)
NORM.| MAX, Tvee | Flup | TYPE HP | RPM
P-101 A/B| SUMP TRACK HOPPER PIT ﬁmi 50 as. | 1.01 MOTOR
P-102 A/B SUMP COAL RECLAIM PIT CENT. | o4 aB. | 1.01 HOTOR

ORIZ.




ET-78-C-01-2578

ORIGIYAL

CUSTOMER REF.: COAL CASIFICATION PROJECT CONTRACT Np.: MC- 4814 DATE:  10/24/18 . REV: 0
R LUCATION: HOYT LAKES, MINNESOTA . )
g V7 (e ' ERIE MINING COMPANY > .
VacliGe s o pRooRag, MINING cO DESIGN DATA SUMMARY PUMPS
ENGINLEES AND CONSIRUCTORS i SULFUR REmVQL-OJ
CAPACITY SHAFT .
sucT.| ap2@ |PuMP ' NPSH DRIVER
ITEM SCAVICE crour| OPM 1 trcs! Max. [TEMP.[ sc. | wis. [ava| WETEND SEAL/PACK NTHEMARKS
NUMBER * TYPE esig | cap. | °F {@PT.| CP. | 1. | MATERIAL I - w"l.:‘ﬂpxtr;ncpg)ste
I .
NORM.| MAX. PS‘ Tvee | FLui TYPE P | RPM
P-305 A/B | SLURRY CHARGE rotary 18 [s1 |93 93.7] 100 ig; 2 |22.9 MOTOR
: 7.5 .
- P-306 SOLUTION CIRCULATING HORIZ{ 65 ] 2712 | 0.5 81.5] 100 | 1-94[ 1.5 {229 WATER | MOTOR
AlBIC CENT 1.25
P-307 CENTRIFUGE SLURRY rotaRy 1.6] 11 [-o0.s5| 92.5] 100 i:; mixd 20 MOTOR
° ROPIQ
P-308 MAKE-UP VERT. 0 1.04 MOTOR
cent.| 50 | ss | o.of19.sf 300 -0t 1.5]23.8
P-309 A/B | FLAKER FEED 'HORIZ 270 1.8 12 | 17 MOTOR
CENT.| 9 10 | -0.5] 12.2
P-310 A/B| CAUSTIC METERING .31
P-310 &/ weter o,y “2n | - 100 | 1.53 MOTOR
. .
. PROPOR | MIN.
P-331 A/B| WASH WATER HoRIZlso | 55 |16.7) 5.6 [ 200 2.0 f .7 | 69 MOTOR
P-334°A/B | CONDENSATE worrz| | 212 | .9s8] .28 |9
cent.| 45 Jieo | 3.7 n MOTOR
85 1.0 - .
P-335 PURGE UNLOADING lég:gf 200 | 220 | -0.§ 30.7 1.25) 1-0]23.8 MOTOR
" P-355 A/B| SLURRY CHARGE RoTARY 64 | 85 | -0.5 93.8] 100 igi 2 |22 MOTOR |
; 1.04
P-35 SOLUTION CIRCULATING . |HORIZ, 100 1.5} 23 WATER MOTOR
A?B/C CENT. | 4047 ] 4595} -0.5 B1.5 1.25 -
P-357 CENTRIFUGE SLURRY ROTARY] 7 18| -0.9 91.2} 100 i:; ™HIO-| 20 MOTOR
-42 frpopr€
_ _ VERT. 1705
P-358 MAKE~UP CENT. 50 55| o.0} 19.5) 100 1.25 1.5 { 24 MOTOR
A . .
P-359 A/B| FLAKER FEED HORIZ{ 14 15 b-0.5| 12.20 270 1 1.8 | 12 17 MOTOR
CENT. e : }
P-360 A/B| causTIC METERING - METER.| 3,608 31 |-0.5| 15.7 100 | 1.53 MOTOR
PRUP. | MIN. GPH |
P-381 A/B| WASH WATER ‘éggz- 80 88 | 16.1 4.8 200 1.0 .7] 69 MOTOR -
P-382 PURGE UNLOADING HORIZ{ 300 | 330 ]|-0.5] 32.7 85 [ 1.0 | .7 | 238 - MOTOR
CENT. : : 1.25]-1.5 WATER
.\




10/24/78 ORIGHIAL 0

TCUSEUMATEE.. ET-78-C-01-2578 COAL GASIFICATION PROJECT Lo CtONTRATYWRAS— DATE: REV:
= LOCATION: HOYT LAKES, MINNESOTA ’ . .
AT od Ml . ERIE MINING COMPANY ' . :
. {adyl e 4 COMPANY - .
E‘/UCE\N"Q) . UNIT OR PROJECT: . DESIGN DATA SUMMARY PUMPS
ENGINELES AND CONSTRAX [ORS COMMERCIAL WASTE TREATMENT -05 WASTE TREATMENT 05
oo ' CAPACITY : ' SHAFT
' uct.| ape |PumP NPSH . DRIVER
ITEM ) SEAVICE group| OPM | SUET Sax.[TEMP] so. | wis. fayan| WETEHO SEAL/PACK onTEEMARKS €
| NumBER ’ TYPE psic | caP. | °F 1@PRT.| CP | §T. | MATERIAL i
' : AP FLUSH WITH PULPS)
NORM.| MAX. Fs! Tvee | FLuip | TYPE | WP | RPM
7 lnoriz.] - ' 2o {o.7 |2 '
P-501 A/B { EVAPORATOR FEED HOR1Z.| g7 73 o Jeo Juax [¥ FRES MOTOR
P-502 A/B | INCINERATOR FEED S HORIZ. ' 300 . ,
. Icsnr: 20 26 18 165 |50 |94 |o.2s5] 6 : MOTOR
P-503 - DIRTY OIL SUMP 1IORTZ . 10 200 1 : :
: |czm', . MAX. [ 1.0 20 MOTOR
P-504 DIRTY WATER SUMP ’ HORIZ. 200 - .
: N FCENT. 10 max, |10 |[-65 | . MOTOR
{
d.




ORIBINAL

CUSTOMER RZF.. ET-78-C-01-2578 - COAL GASIFICATION PROJECT CONTRACT O MC-4814 o ) ’ QAYE:  10/24/78 REV: 0
‘ “LOCATION: HOYT LAKES, MINSESOTA i ' : -
e VTN 7D . o L o ) g
Ve LW S ERIE MINING COMPANY ' . - . & PUMPS
 ENGANEERS AND CONSTRUX 105 ’ UNIT OR PROJECT: COMMERCIAL ! o ’ DESK;N DA rA SUN‘MARY AuTIL.ITIES -06
CAPACITY SHAFT : o
. . o3 |PuMP DRIVER
ITEM group| ©P sucr.| aze [RUMP | oo} s [P wereno SEAL/PACK REMARKS
NUMBER h scavice TYPe PRESS] A | o AVAILL yaTERIAL (INTERCHANGABLE
PSIG | CAP. F@PT] CP fr | N At | FLusn. VIITH PULPS)
- NORM.| MAX. < . Tvee | FLUID TYPE Hp | APM
P-601 A/B| BOILER FEEDWATER SOFTENER FEED ) HORIZZ - 200 | -s.0l4s | 2 | 1.0] r0)>25 ' MOTOR
CENT. MAX .
p-602 A/B| DEAERATOR FEED ' ‘ HORIZ 265| 0.6] 20 212
CENT. max | 0.97} 0.33 5.6 HOTOR
p~603 °A/B| LOW PRESSURE BOILER FEED ) HORIZ 227 10.952} ¢.27 3.0 ) MOTOR
: cent.| 71| 85 | 3.ef70 ]
p-604 A/B] MIGH PRESSURE BOILER FEED ’ . JHORIZ 200 3.0}222 227 | 0.952] 0.27 3.0 - | ¥OTOR
CENT. . -
P-605 ALUM METERING I BY X-604, BOILER
FEEDWATER CLARI-
P-606 CHLORINE METERING l FIER PACKAGE
VENDOR
P-607 POLYMER METERING
p-608 A/H BUNKER "C"OIL OSTT-] 100 | 200 | © [250 | 20 |~1.0 [100-25C
- IptseL. MAX cesa | 220 : HOTOR
¥
. 215f’r|
P-609 A/lT TAR/OIL o : POSIT 180 )
' prspy| 100 | 100 0 |250 | yax 1.0 #3(:@15% 20 _ . MOTOR
. ' P15OF
P-610 A FIREWATER . gg:;z. 2000 : 1.0] 0.7 25 R MOTOR
P-610 B FIREWATER : HORIZ 2000 ) 1.0} 0.7 25 ) - DIESEL
.-} cent. ENGINE
- ! g HORLZ
P-611 SETTLING POND OVERFLOW CENT 10| o |64.9 :1:?( 1.0) o0.64 »25 ) -MOTOR
P_612 A/{ STRETFORD PROCESS WATER . HOR1Z 212 . .
: : CENT.] 4 5 0.6/99.4 | max| 0.96p 0.33 6.0 MOTOR -
P-613 POND SUMP WATER HORIZ 1:0 >0 MOTOR
. CENT.|. 75 | -3.000.8
P-614 FOND SUMP OIL *clgs;z 10| -3.c24.8 | 00| 1.0] 20 | 24. . . MOTOR
P-615 SEWAGE LIFT SYSTEM . | EVERSE 100 | A | 1.0 4.4 ) - HOTOR
FLOW
SEWAGE I
.I /
—




. ' ORIGINAE
MC-4B14 : pare. 10/25/78 . “nev,©

CUSTOMER REF.: ET-78-C-01-2578 COAL GASIFICATION PROJECT ] SONTRACT NG -
LOCATION:
b HOYT LAKES, MINNESOTA LA 3 .
Ccodtes AN ook 1oms UNITORPROJECT:  COMMERCIAL DESIGN DATA SUIIMARY COMPRESSORS
. GAS TRANSMISSION -04
: SuETIoN STIATED SPECIAL _
r SCit v .
wen | MOL. DISCHARGE ORIVER ESTIM/ LUCE TOKSTH, REMARKS
NULLER SERVICE TYPE WT . Co/Cy o2 ) e s . .
' I PRESS : TYPE | - _ StAt MATLS. (SPARLD Y
1IcFI €7 PSIA | oo | TEWP HP RPM | ° REOW:S.
: 14, 7-60PF ,
C-401 A/B)/C COAL GAS BOOSTER 22.88 185,890 | 95 13.9 | 11.7 © | 1.384 | motOR 3500
: CENT. 23.44 [90,950 | - 100 13.4 | 12.2 138310

4




RECIP.

100

ORIGIHAL
CUSTOMER REF.. FT-78-C-0]-2573 COAL _CASIFICATICN PROTECT CORTRECY ng - MC-4B14 BATE.  10/25/78 ; Rev. 0.
' (RLLATING HOYT LAXES, MINNESOTA T o -
p.-ﬂc HE (e ERIE MINING COMPANY ClipAna : i ~
YiSliohe N UNIT ORPROJECT:  comERCIAL DESIGN DATA SUMMMARY COMPRESSORS
124088 AND(Cris IR TORS - UTILITIES —06 )
SUCTION ESTIMATED | Luce
- ' ] : .
m SERVICE W DISCHARGE ORIVER ! Lose COKSTR. REMARK
kureth TR wT. PRESS Co/Cv | rvee SEAL NATLS. (SPARTD kY
i | e | orsia b oo | Tewe we | mem | meows.
14.7-60PF . _
C-601 A/B| INERT GAS RectP. | 30.37 [333.33) 200 | 142 | 110 | 100 |1.378| momor 100
C-602 A/B| INSTRUMENT & UTILITY AIR 28.96 | so0 | 90 13.5 | 110 1.4 MOTOR




Cust s oiae LT e s L CCADLEIUALION PROJECT - o LUNTRACY XD -

. ‘4._;":- . . VML JUIESTIN D) Pgerilel Mg
I rnmans, HOYT LAKES, NINXESOTA -
f TN LOCATION: y o
FVUC E\\C@ ERIE MINING COMPANY DESIGN TA
NIKG COM . ) ESIGN DATA SUMMARY NKS
ENCINLIES AND COMSTRUCIOS UNIT or PROJECT:  COMMERCIAL
Tem caracity : cann
. SPEC. o oHT cona.
NUMBER SERVICE GRAV. N " '”::““ "E"Y- ALLOW. MATERIAL :3:’: REMARKS
GALS. 86Ls. N | . Gasification - 02
'K=201A/B } O11/Water Separator ’ 4 4 c.s ) Dished Head
~202 Tar/011 Collecting
TK~203 Aqueous Effluent




]

CUSTOMER REF.. FT-78-(:-01-2578 COAL GASIFICATION PROJECT CONTRACT 2.0 Mr-6RY1G DAYE:  10/25/78 nnmm‘l
' cq HOYT LAKES, MINNESOTA o

fViclis® WOENTION - erte winixe coneay DESIGN DATA SUNMMARY TANKS

ANCAMEIRS ANDCONSIILCIOfS UNITor PROJECT:  COMMERCIAL )

e SPEC e DIAMETER HEIGHT CORA.
wUNBER SERVICE GRAV. o | o1, iy ALll;‘Ow. MATERIAL o REMARKS
Sulfur Removal - 03

TK-302-A Sulfur Decanter No. 1 2'-0" 3'-6" Ves. | Dwg. B=10-VS-4

o ™. T.L/_‘ -
B 1g. Face ..

-

TK-302=R Sulfur Decanter No._2 3'-0" 4 -6" Ves, Dvwg-B-10-V5-5

] BTM. T.L./

- Flg. Face [

TK-313 __ | _Reaction 1.35 24°-0" 20'--0" 1/8" Carb, Stl. Flat Cover Dwvg., B-10-V$-6

TK=314-4_. ] Oxidizer No. 1 1.35 240" 20'-0" 1/8" Carb. Stl. Flat Cover  B=10-V5-7

TK-314-B Oxidizer No. 2 1.35 24'-0" 20'-0" 1/8" Carb, Stl. Flat Cover Dwg. B-10-VS-7

TK-314-C Oxidizer No. 3 1.35 24'-0" 20'-0" 1/8" Carb. Stl. Flat Cover Dwg. B-10-VS-8 §& B-10-VS-9
TK-315 ‘roth 24"-0" 20-0" 1/8" Carb. Sel. Flat Cover Dwg. B-10-VS-10

TK=316 ___ _Slurry Accumulator 1.35 3t-o0" p*-0"+ 49 178" Carb. Stl. Flat Cover Dwg. B-10-VS-11

L ) Fontcal BTM _ |

TK=312 —Balance 1.35 24'-0" 20'-0" 1/8" Carb. Stl, Flat Cover Dwg. B-10-VS-12 j
TK=318. Sulfur Storage 1.8 11°'-0" 13°'-0" 1/8" Carb. Stl. Cone Dwg. B-10-VS-13

TK=319 Caustic 1.42 10'-0" 12'-0" 1/8" Carb. Stl. Cone B=10-VS-14

TK-332 Condensate Drum 1.0 4'-6" 9'-d"t/T| 1/8" Shell & HD.- 2:1 S.E. _Dwg. B-10-VS-16

SA-285-C Support )
A-36
TK-336 Purge 1.35 11°'-0" 13'-0" 1/8" Carb, Stl. Cone Dwg. B-10-VS-15
TK-352-A | Sulfur Decanter No. 1 2t—g" 2,’1“6;",95‘ Dwg. B-20-V5-4
Flg.Face

Tk-352-B | Sulfur Decanter MNo.2 3'-gv  [6-07 o Dug. B-20-VS-5

| ) . Flg.Face ) :

1K-363 Reaction 1.35 30'-0" 20'-0" 1/8" Carb. Stl. Flat Cover Dwg. B-20-VS-6

TK~364-A Oxidizer No. 1 1.35 30'-0" ﬁLO'-O"- 1/8" Carb. Stl. Flat Cover Dwg. B-20-vsS-7

[K=364-B | Oxidizer No.2 1.35 30°'-0" 20'-0" 1/8" Carb. Stl. Flat Cover Dwg. B-20-VS-7 )
TK~364-C Oxidizer No.3 1.35 30'-0" 20'-0" 1/8" ‘Carb. Stl. Flat Cover Dwg. B-20-VS-8 & B-20-VS-9
TK-365 _Froth - 30'-Q" 20'-0" 1/8" ‘Carb. Stl. Flat Cover Dwg. B-20-VS-10

P{:&L Slurry Accumulator 1.35 4'-0" ?';;?::(igo 1/8" Carb. Stl. Flat Cover Dwg. B-20-VS-11

IK=367__ | Balance 1.35 3n'-g" 20'-0" 1/8" Carb. Stl. Flat Cover Dwg. B-20-VS-12

TK=168 Sul fur 1.8 13'-0" __ [15'-o" 1/8" Carb. Stl. Flat Cover Dwg. B-20-VS-13

TK=369 Caustic 1.42 12'-0% _ f14'-0" 148" Carb. Stl. Cone Dwg.. B-20-VSO14 -

TX-383 Purge 1.35 13'-0" 15'-0" 1/8" Carb. Stl. Cone Dwg.. B-20-V5-15 7




ET-78-C-01-2578

ORIGIRAL

LUSTOMER REF . COAL GASIFICATION PRCJECT CONTRACT NO.:  MC-4814 OATE: 10/25/78 0
) HOYT LAKES, MLNNESOTA
A7 . 5, MLNNES ) . ‘ ~
PACLISE . LocATION ERIE MINING COMPANY DESIGN DATA SURIRARY TANKS
I ERS AN CONS R 1S UNIT.or PROJECT:  COMMERCIAL
CAPACITY CORR
ITEM SERVICE ét.‘f,;, OIAMETER HEIGHT ALLOW. MATERIAL RooF REMARKS
NUMBER M M FT. FT. " TVPE
GALS. 88LS. ’ : Waste Treatment - 05
ITK-501 Waste Water Storage 1.0 ?5'-—0" 36'-0" 1/8" Carb. Stl. Cone Dwg. .4814-D-05-02-4




. 2 ‘
i
_ et . ORIGINAL
cUSTOMEAREF.  ET-78-C-01-2578 COAL GASIFICATION PROJECT CONTRACTNO..  MC-4814 DATE:  10/25/78
NI TN Y LOCATION: HOYT LAKES, MINNESOTA
paciiz ERTE NINING CONPANY DESIGR DATA SULIMARY TANKS
ENCaT 85 AND COMMINLCILAS UNIT or PROJECT: COMMERCIAL '
CAPACITY CORR
"] SPEC. ODIAMETER HEIGHT .
NUMBER SEAVICE GRAV. " M e g ALLOW, MATERIAL ':3:: REMARKS
GALS. 8BLS. IN. .
- Utilities - 06
TK-601 Alym. Feed By X-604 Vendor
TK=€02 Chlorine Feed By X-604 Vendor
TK-603 | Polymer Feed By X-604 Vendor
TK=605 | Bunker "C" O{1 1.0 35'-0" 24'-0" None Carb. Stl. Cone Dwg. 4814-D-06-05-4
TK=606 Tar/oil. 1.0 15'-0" 24'-0" None Carb, Stl. Cone Dwg. 4814-D-06-06-4




CUSTOMER REF - ET-78-C-01-2578

COAL CASTFICATION PROJECT

MC-4814

T OBRIGHAL  pey.

CONTRACT NO.: DATE: _ .10/25/18 0
g\"! B”’D@ LOCATION: gg\g :;1\,&:::(; MINNESOTA '
NAch 7 : CoMpaNy o VESSELS
.z..'f.»,.,‘.u;?.'::.:‘ UNIT or PROJECT: COMMERCIAL DESIGN DATA SUMMARY.
’ - Gasification - 02
KIRT OR ‘
Tem Homiz| | | LeneTH S LREGS DESIGN capacity
SERVICE -V - ’ ‘MA REMARKS
NUMBER verel . [TANTAN|gor-Tan| MATERIAL press| SO | TEmR)
. FT.-IN. FT.- IN. PSIG IN. : oF P
D-201A :
thru M Steam Drum -f-Moriz. | 54 “11'-6"

D-202AB

HP_Steam Drum




CUSTOMERREF.:  KT-78-C-01-2578 COAL CASTFICATION PROJECT. _CONTRACY N0 MC-48l4 OATE: 10/25/78 LEIRL LA EY
: IOCAIION HOYT LAKES, MINNESOTA . . . ’ :

NeaR, : ERIE MINING COMPANY
BICLLBe 'DESIGN DATA SUMMARY VESSELS
ENGNEERS AND CONS I RUCTORS UNIT or PROJECT: COMIERCIAL . ° X

. Sulfur Removal - 03
SKIRT OR
TEM HORiZ| | LENSTH |7/ oo DESIGN CAPACITY REMARKS
-D. - AT
NUMBER SERVICE ool o, |TANCTAN gorotan|  MATERIAL T press) SORR | TEMR] ¢ laas
: FT-IN. | fFr-N PSIG . | °F

T-30L Knockout Drum/Absorber - . Jvere. 180" 45'-0 10°-0" SA-285-C 15 1/8" 125 - Dwg. B-10-VS-1

T-351 knockou: Drum/Absorber Vert. 218' 45'-0" 10'~0" SA-285-C 15 1/8" 125 Dwg, B-20-V§-2




T S T R YT LUAL GASTFICATION PROJFCT CONTRACTNO:  NMU-3314 VAN 10725118 e con REV: O
- HOYT LAKES, HINGESOTA
. LOCATION: ERIE MINING COMPANY
N 7> R
Niclie@ DESIGN DATA SUMMARY VESSELS
EHGINELRS AND CONSTUCTORS UNIT or PROJECT:  COMMERCIAL )
Waste Treatment - 05
HORIZ LENGTH SK:-RET OR DESIGN CAPACITY
ITEM 1 10 "LEGS RE
SERVICE or * | TAN -TAN MATERIAL CORR. MARKS
NUMBLR BOT-TAN PRESS. TEMP.
IN. JIN ALLOW. GALS |aBLS|
VERT FT-IN | pron, PsIG | N, | °F
D-501. Surge Drum Vert. 30 8'0" 10'-0" 316 S.S. 15 None 300 Dwg. 4814-D-05-01-4




.

COAL CASIFICATION i;ROJECT

.y

_CUSTOMERREF.: ET-78-C-01-2578 CONTRACT NO.: MC-4814 patE:  10/25/78 .t REV. ¢
HOTT LAKES, HInNeSOTA '
[V»"C“‘-‘""'\ LOcATION: ERIE MINING COMPANY )
AT S RGN . DESIGN DATA SUMMARY VESSELS
ANGINILES AND CONSTRUCIORS UNIT or PROJECT: COMMERC LAL
Utilities - 06
T SKIRT OR DESIGN CAPACITY
ITEM HORIZ| | LENGTH 17 ees
SERVICE i - . MATERIA REMARKS
NUMBER Vgﬂ IN TAN -TAN BOT-TAN - PRESS. :SI?ORW TEMP. GALS [eBLs
VERE FT-INfron, PSIG | . | °F.
D-601 Inert Gas Compressor Suction KO Drum “Vert. 18 4'-6" Min. Carbon Stecl 15 1/8" 300 Dwg. 4814-D-06-01-4
D-602 Inert Gas Surge Drum Vert. | 42 10'-0" Min. Carbon Steel 1/8" Dwg. 4814-D-06-02-4
D-603 Liquid N‘Storage Drum By Others
b-604 | Deaerator Feed Surge Drum Horiz.| 72 18'-0" 8'-0" Min] Carbon Steel 15 1/8" 350 Dug. 4814-D-06-03-4
D-606 Instrument Air Receiver Verte. | 42 10'-0" Min. Carbon 1/8" Dug. 4814-D-06-04-4
D-607 Packaged Boiler Blowdown Separator Drum By H-£01A&B&C Vendor
D-608 Plant Air Receiver Vert. Min. Carbon Steel 1/8"

-




sune LadLE TCATION PROJECT

MC-4814

DAYE:  10/25/78

A edi

e

LOCATION:

HOYT LAKES, MINNESOTA

© _CONTRACT NO.:

ORISIAL  Rev: o,

ERIE MINING COMPANY .
vy
FHCONERY ARD CONSIRUC IORS UNIT or PROJECT: COMMERCIAL DES'GN DATA SUMBAARY VESSEls
Safety System - 07
ITEM HORIZ| | | LENGTH sf(l'_REL;’R DESIGN capacITY ,
NUMBER" SERVICE or 2 L ran-TaN MATERIAL CORR. REMARKS
- VERT| IN. FT-IN BOT-TAN PRESS. ALLOW. TEMP. aLs leats
: . FT.-IN. PSIG IN. ' °F. -
D-701 Flare Seal Drum Horiz. | 96 14'-0" 3'-0" Min. Carbon Steel 1/8" 300 Dwg. 4814-D-07-01-4
e




USTOMER REF.:  ET-78-C-01-2578

)

COAL GASITICATION PROJECT

CONTRACT NO

MC-4814

DATE:

. . e ol i g

OHIGINAL‘
10/25/78 Rev: O

RACLIGD

(P 1R3 AND CONSIRTORS

LOCATION: (G COMPANY

UNIT or PROJECT: COMERCIAL

E£S, MINIESOTA

DESIGH DATA SU

b |
v

HMARY

EXCHANGER SUMMARY

Gasification - 02

ITEM

NO. SERVICE

POSITION
TYPE
OF
CONSTRUCTION
NO. OF SHELLS
ARRANGEMENT
OF SHELLS
puTY
BTU/HR.

SURFACE
SQ. FT.

CORRECTED
1TD, °F,
OVERALL HEAT
TRANSFER COEFF]

SI0E
FOULING FACTOR

!

OPERATING
DESIGN
TEST

PRESSURL, PS.1.G,

T T

NO. OF PASSES
MATERIALS

NOMINAL

TUBES

REMARKS

&
BWG
NO.
PER
SHELL

LENGTH

STANDARD nii
ND.

PITCH

CODE

thru M Process Gas Cooler

s.zzo,oo&

SHELL

V<
1
-
b
=g

Carbon Steel

Tuse|

BHELY

) -y
= {rad
lon

1. 3'Mir
10

10'-0

E-201

TUBE

SHE LU
Tune

thru' F |Combined Gas Cooler

SHELL

Carbou Steel

TURL

Carbon Steel

lll
17

sq._ E-20:

SHE L

TURE

SHELL

TUBE

SHELL

Eﬂﬂ}

Tuse

Tus
HEL L

TUBE 4
SHELY

TUBE

e

TUBE

SHEL Y

TUBEC

SHELL

TUBE

ISHEL Y

TUBE

SHELL
P
TUBE,

SHeELL

1J8C
S HE LY

TUBE

SHELL |

yuBE

SHEL

TUBE

red -
YUBfr

T
5"([}4- —
er|

IRHELL




CUSTOMER REF.: ET-78—cf01r2578 COAL CASIFLCATIUN PrRUJELL . cggrnndtuo; MC-4814 DATE: 10/25/78 Uiituliial
* HOYT 1.AKES, MINNESOTA j

AVA{o AT(0ET 2 T " LOCATION: . ERIE MINING COMPANY

ENGWELRS AND CONSIRUX TORS UNIT or PROJECT: COMMERCIAL :

" REv: O

DESIGN DATA SUMMARY . EXCHANGER SUMMARY

= . . Sulfur Removal - 03 .
PRESSURE, PS.LGY oo TU3ES REMANKS
p—— 1 il

Ul
I [ 24

OVERALL HEAT

ITEM

NO. . SERVICE STANDARD__

ER COEFF]

s — | NEA
NO.

.

ouTY
BTU/HR,
SQ. FT.
MYD, OF,
SHELL
DIAMETER

NO.

a
.ol
o

SURFACE
<

OF SHELLS
MATERIALS
NOMINAL

BWG

NO. OF SHELLS
PER
SHELL
LENGTH
PITCH

POSITION
TYPE
Of
CONSTRUCTION
ARRANGEMENT
"CGRRECTED
DESIGN TCAF,

OPERATING
DESIGN
TEST

NO. OF PAS

SIDE
FOULING FACTOR

CODE

TRAN

JASME "UPV" Code Sec. VIII | E-303A

5
[
o
-
®

' Total f@&ggﬁ,zzo 50 |75 )CODE Car. Steel |3'(IPSIL-VAIFS)
Seried 926,440 ]133.8 187.5179.11v00el, 005 320 Ji00 |125 [CODE 316 L SS Sch 40[5ch 10

. Double 2 Parr. Total PHELL 0009320 .50 | 25 ICODE:. Car Steel by2 aprpy11/2
E-303B _[Sulfur Melter #2 Pipe 18 19 Seried4,126,3151466.2 |87.5()010|1usel g05 320—100 125 lcone 316 L SS Bch.40[5ch. 10 26'-9 JASME "UPV" Code Sec. VIII! E-303E

: —
SHELL 002 11501 60 | 85 IcopEL 1_ | Car. Steel 1-1/4' i-9/18
Tuee]. 002 oD, 4 » ) 5 _
1cee|.002) 1501 80 {105 JcODE} 2| Car._Steel 12 Mia[482 288" [gq. ASME Sec. VIIL w/stamp | E-304
e eHeed 0003.320f _0 | 75 )cODE] 1 [ Car. Steel 3/6" 1132 |groon| 1"
2

E-333 _ |Conden. Unit Conden. "AEL" 1| - [4,276,800{203  D166{180 [TGael 002t 1401 70 T 85 ICODE ACiTa 54" wind 132 sq.
SHELY

- {E~335 Purge Tk. Heater YUBE
SHELY
E-=336 Caustic Tk Heater : !“,85
sueed
JUBE

Double Total e 0009 320 50|75 lcone T (LPSh-
-353A __|Sulfur Melter #1 : Pipe 7 |sertesl,567,513 |181.3 {88.3[07.9 e[ 0051 320 Tr06 7125 TconE Lax T ﬁcglzg‘“;ﬁ“i’i

21
Double 2 Parr. Total sueLd 0004 320150 75 |cobE “ " N
Cac. Steel he(rpsprrpsf  lyqi_o ASME "UPV" Code Sec. VIIIl E-353
,905%320 100 1125 ICODE 316 L SS  [Sch.40|Sch.1d

E-353B_ |Sulfur Melter #2 - Pipe 24 hoser. [6,981,619 [ 775.2 |88.3]102 [rume
JACLE
SHELY 0021150 1 60 185 JCODEN 1 | Car. Steel | ., [V4" 1o o {oggn P
usel,002] 150 | 80_[105 1cODE| 5 | rar. sSreel |°°  f2Min. Is

E-354 Stretford Sol'n. Cooled AES 1 -~ h4,082,144}6495 [17.30253
SHEL . .
TURE . . A £-385
E-386 Caustic Tk Heater [SHELY . ) ' : png
] TUBE : ) . E-386

3
&

-A03A_ | Sulfur Melter #1 Pipe

-

E-304 Stretford Sol'n. Coole AES 1 - 8,328,000 {3,720 117.3{129 42"

JASME Sec. VIII Div. 1 y E-333
.

E-337 Jacketed Pioe

26'-9 " " ' -
ASME "UPV" Code Sec. VIII} E-353

-9/16]' xSME Sec. VIII w/stamp E-354

q.

E-385 Purge Tk. Heater

. SHELU
E-384 Jacketed Pipe ) TUDE

MELL
TUBE
fHerd
TULE,
SHELY
Tuze
ISHELL
TUBE
SHELU
Tupe!
SHELL
|yuoe
SHEL Y T
Tuer

B ‘ ‘.-.H - : _ B ’ ‘
. . ) ey |
o _ ﬁusp M i F'




CUSTOMER REF.: ET-78-C-01-2578

COAL GASIFICATION PROJECT

CONTRACT NO.:

MC-4314

OATE:"

10/25/78 © ORIGINAL g

v: 0

RICHOR

ENGINEERS AND CONSTRUTCRS

LOCATION:
UNIT or PROJECT:

HOYT LAKES, MINNESOTA
ERIE MINING COMPANY

COMMERCIAL

DESIGN DATA SUMMARY

ITEM

NO. SERVICE

POSITION

TYPE
NO. OF SHELLS

CONSTRUCTION

ARRANGEMENT

OF SHELLS

DUTY
BTU/HR,
SURFACE
SQ. FT
MTD, °F.

CCRAECTED

OVERALL KEAT
TRANSFER COEFF,

SIDE

PRESSURE, PS.155,

FOULING FACTOR
DESIGN TCAP,
g,

OPERATING
DESIGN
TEST

NO.OF PASSES

MATERIALS

T

TUBES

Waste Trea

EXCHANGER SUM

trent - 05

MARY

REMARKS

DIAMETER
0.

NCMINAL
SHELL
&

BWG

NO.
PER
SHELL

LENGTH

STANDARD____

PITCH

CODE

ITEA
NO..

lE~-S01 . ] Waste Water Dvaporatod

AKU

h1,355,000

SHELY

0045} 300

15

316

SS

Tuee

,.0003 370

125

316

SS

1"
J 14Min

8'-0"

1.25"

E-502 Waste Water Evaporatody

19,531,000

PHEL

YUkl

005 | 300}

A3

316

SS

125 1150

316

SS

1"
14Min,

8'-0"

1.25"
Sq.

B-507

E-503 ‘Waste Wa ter~Storage

SHELY

TUBE

By TK-501 Vendor

l E-503

Tank_Heater

SHELY
TUBE

SHELL

TURE

SHELY

TUBE

SHELY

TUBE

SHELY

TUBE

BHELY

JuBE

SHELY

TUBE

PHELY

TURE

ISHELL

JUBL

ISHEL L

TUBE

[SHELLY

TUBE

SHELL

TUBE,

SHEL L,

Tupe

[SHELY

TUBE

SHELL

TUDE

SHEL

Tuoe

SHeL

TURF

TUSE

s
TURC

CHOLU




URIGHIAL

*T-78-C-01- L G J
USTOMER REF. ET-78-C-01-2578 COAL GASIFICATION PROJECT CONTRACT O MC-0814 DATE: 10/25/78 , REV: ©
- T ST - - — - . - _
A ee) LOCATION:  EQIF NINTNG CONPANY : Ut - Ge :
(7 N~ . X EX = ™
NGOvEEES AND CONSIRUC HORS UNIT or PROJECT:  COMMERCIAL DES'GN DATA SUMMARY CHANGER SU‘J.:“ARY
Y] ) Ugilities - 06
| BEIE o |55 [ & [ PRESURERSIT o TUEES ! REGAIKS
| = S R & W, (W, Yo R gl g 2 g l
e SERVICE Sleud |B182 | 22 |t B|Zaigi iz, | E 2351 o| 4| E | = ! STANDARD ni
. = o« o35 - o w. 2 o | — ] =30 -
8|~ b (8|32 | S8 (2¢ gxlssiclEllzlzigs S gh2i5ex 29kl 2 1 & Ne
g |g|&° ®  87ss 314 lwl|s s = B I B - I T
: o |2« ol {9 |o 2
[ ad] . .
| wen ' FHELY 0009 400]125 | 150 Car. Steel : .
' E-604 | Bunker "C" Heater 848,750 Tuse| .005 300]250 | 275 Car. Steel : E-6C
4 ety 0003 40011257| 1501~ 1" car. “Secel - : '
E-605 | Tar/0il Weater 462,500 Tusel 005 2501250 i 275 Car. Steel : E-6C
PHELL 003 150] 80 !100]| Car. Stcel
, E-609 | Stretiord Cond. Cooler 212,500 vusc| , 001} 2501100 | 150 iCar. Steel . E-6(
BHELY [
—— TUBE
pHELL i -
_— TUBE
Inert Gas Generator SHELY .
E-601 _ |Aftercooler TuBE By X-601 Vendor E-6(
Inert Gas Compressor - BMELY : .
E-602 Aftercooler Tuge| . : By C-601 Vendor E-€(
Liquified Nitrogen SHELL -
B-603 _ _\ilgz_gziéer = TUBE By X-608 Vendor E-6(
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7O GASIFIER
2 SHIF T OPERATION

12 MONTHS PER YEAR
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BELT SCALE C0-105 140 TRH. EA. (16 TRH.-300FRM)  MF-I106
X-104 (136 TPH. EA) ROTARY FEEDER
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E MF-107 | E
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THAW SHED-2 CARS | AGGLFOMEESRATION I ét‘.‘ z 20HR's.
L
H-101 DU- IOl . . |.PLANT FOR . EJ&R,
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! ASH STORAGE ~ DUST BIN
' ! ” . HOPPER
| (BY OTHERS)
|
I
'— —
—_ ]
: BN20! ATOM
: X206ATOF
L_‘@‘
E
‘ € TO ITEM
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1. CONTINUOUS AVERAGE OF INTERMITTENT FLOW 1S LISTED FOR STREAM
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c C
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TAR /OIL 23.2 0.24| 23.2 0.24 23.2 0.24 TAR /OIL
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COMPOSITION AQUEOUS WASTE | WASTE TO €-501 [ WASTE TO E-502 | VAPOR FROM E-SOIJUAPOR FROM E-502) MREOR 10 G4 |hl(§I1NE%ATOR é;ﬁ/ OIL  [ATOMIZING STEAM|cOMBUSTION AIR | STACK Ghs | BOINER FEED o pgic sTEAM ¢ s
#7R [WOL/AR | #/HR [MOLJAR| /AR [MOL/HR | #/RR [MOLJHA | /AR JPOLJHR | #/HR JMOL/WR] .#/HR [MOL/AR | #/HR {MOLJHR | ®/WR JMOL/AR| #/HR JMOLJAR.| #/HR MOL/HR| #7HR WR_[MOL/AR 0 7.30
ASH ' ' 28 | 0.03] A 9 jg’
TAR/OIL 475 | — ASH’ 0.19 '
PHENOL 10.8 O.11 4.0 0.04 6.8 0.07 2.8 0.03 4.8 0.05 1.6 0.08 3.2 0.03 . MOISTURE. _
5 CARBON DIOXIDE__ | i18.1 | 2.68| 43.9 | 1.00] 74.2 | te8| 43,9 ] (o0 74.2 | te8| wea | ze8] — | — 4,454}, 101.2 160.00
HYDROGEN SULFIDE 5.9 0.17 2.2 0.06 3.7 0.1l 2.2 0.06 3.7 ol 5.9 0.17 —_— P
AMMONIA 1084 | .38 40.3 | 2.37] 8.1 | 4.01 | 36.2 | 2.13| .6 | 3.62| 97.6 | 5.75]| 0.6 | 0.63 HHV=16,400 BTU/®
HYDROGEN CYANIDE | 8.6 | 0.32| 3.2 | 0.2] 5.4 | 0.20] 3.2 | 0.02] 54 | 0.20] 8.6 | 032] — | —
CHLORIDE .o | o032] 4.4 | 0a2] 725 ] 020] — | — | — | — | — [ — | 119 | o= .9 | 0.3z
WATER 30,967 [1320.4 | 11,510 | ©39.4 119,457 J,081.0 | 9,214 | 519 |15,575 |865.3 | 24,789 |1,377.2 | 6,178 |343.2 368 | 204 | 227 | 12.6_| 8,036 [446.4 | 17,717 | 985.4 | &,874 |936.6
SULFUR_DIOXIDE 34 005] 1.3 002 | 21 | 003 34 | 005 - 15.2 | 024
. T 17,081_|€31.5 | 17691 | 631.8 2. X-502 MAY OR MAY NOT BE SUPPLIED BV THE
OXYGEN 5336 | 166.8 1,067] 33.34 INCINERATOR . VENDOR.
NOx {AS NO2) 167 _|300ppm
TOTAL 31,234 [1,730.4 1609 | 643.1 Jioe2s [1087.3 [g302. 5152 [i5725 [ 8710 [25027 13862 16207 2442 | 1,475 | — | 368 | 20.4 [2324 [810.9- | 31295 | \@13.7 Li,717 | 9834 | 16,874 |936.6 u- s- DEPARTM ENT OF ENERGY
US GPM/MMSCFO el; '74 Lzs 3 a1 22 3.69 = . 92 "I:“SI |3: — En 0.19 ! 738 [ - ‘ll'l 04 A : 8.53 FUEL GAS DEMONSTRATION PLANT PROGRAM
A =) - e . o . - - - . “ . . . . . - —— -
PRESSURE, P5IG 5 B Tz = =55 " =3 SMALL_SCALE INDUSTRIAL_PROJEGT-CONTRACT NO.ET=76-C-01=2578
TEMPERATURE,F | .95 95 a5 250 250 250 250 s 353 70 %50 220 353 REPA McKee 4814-Y-05- 5I -
DENSITY,LB/FT® i 2.1 62.1 0.0685 0.0665 0619 584 5.5 63106 0.0679 0.030 9.6 0.3106 ‘ NGRS ANDCOMSTINC
L8/ ©2. : ! = CLEVELAND MO OHIQ SHEET | o
WE | oY | chx DESCRIPTION APP. oate | or | cxx DESCAIPTION PP, oAt | Br | ok DESCRIPTION we. QFOR PROECT £0-
A I A ERIE MINING COMPANY
N A A PICKANDS MATHER AND CO. MANAGING AGENT
A z A VAN HOYT LAKES MINNESOTA
AN : 2R : WASTE TREATMENT
AN VAN # NI578 FLOWS UPDATED-GECOND PAGE ADDED 97 COMMERCIAL UNIT
A Ay 73\3-;4.75 Wiy ISSVE FOR ESTINATE
1 2 3 4 5 6 7 10
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g WASTE s ?201 T r;m o tOR (DEMOD T ' ' | X x-S0z Gored) |
WATER STORAGE TA . WASTEWATER EVAPORATOR (DEM SURGE DRUM | CINERATOR  ST]
& DIAxT-T : 35'-0"« 36-0° DUTY : 11.355 Mm BIU/HR DIAXT-T: 2-6"# 8-0" WA§11J.1E'V¥ITTE2% Glgﬁ NERATOR N * STRCK
S MAT'L: €. S. (LINED) MAT'L: 3i6 ©.5. '
v ﬁé ‘ @ EIY-00512>
) TQ PRODUCT
—rrt @ = GAS UNE
=[A
N
2k
g 7
M
E O |
I |
i
R |
l ]
D
[E0 }—
FROM OILY @
WATER SEWERS
— _ i D] N |
. . » NC |
FROM OIL/WATER |
DECANTER TANK
-P-501 A/B ' P-502 A/B .
. CAR: 13 GPM CAP: 26 GPM _ S - _ _
C . AP: 40 PST AP: 165 PSI
STREAM AQUEOUS®WASTE VAP0R<2>TO GRS ueum@o FUEL Yo ¢ NOTES: -
-——| composmion ' S ATOMIZING STEAM | COMBUSTION AIR STACK GAS OILER FEED WA P
7 ;RODUCT Line INCINERATOR (oTE D - ° 125 Psia sTEAM I. ASSUMED FUEL OIL COMPOSITION IS AS FOLLOWS!
/HR |MOL/HR | #/HR |MOL/HR | #/HR_|moL/HR| #/KR_ [mOL/HR | */HR |MOL/HR | "/7HR |mMoL/HR | /HR IMOL/aR | */HR [MoL/HR | ®7HR |MoLZeR FUEL oL
ASH L1 L i . 0.l 0.00l ﬂ%_é
TAR/OIL R ofens =T J! I R R I M BiL.os
. PHENOL —— . . RS OSSN AN SR DU S U N U S A 0 0'176
CARBON DIOXIDE 144 | o.10] 44 0. 10 JEUUUN I S 565 12.85 — . N 0.71
B HYDROGEN SULFIDE {%3 o7 . S S O P A e 9
AMMONIA_ 130 1042 [35.1 [2.06 i . ' 0.04
HYDROGEN CYANIDE S NN I AN MOSTURE - wes
CHLORIDE__ 1703 | 70.3 2.00 i, AU 703 | 2,00 | __ s 16400 BTU/#
WATER 3,268 |8: 6 | 2604 1452 | 654 3633 453 2.%2 [332 1.84 972 | 54.0 | 21801 121.1 2,071 | 15.) 2.X-502 'MAY OR MAY NOT BE SUPPLIED BY THE
SULFUR_DIOXIDE. 34 0.05 } ) 34 | 005 703 | o1 | . INCINERATOR VENDOR.
A ALL RATES LISTED ARE CONTINUOUS AVERAGES OF INTERMITTENT FLOWS. T
— | vTROGEN N e e e 2584 1923 [26i14 | 934 .. OBTAIN | ACTUAL FLOW RATES, MULTIPLY ALL RATES ON THIS PAGE (EXCEPT PUMP
OKYGEN & oo 780 24.37 | 156 4.87 | . N DESIGN RATES) BY 3.014 (BASED ON 12) DAYS/YR OPERATION),
NO, (A§ NO2) 2'32"“__32@9% o " . 4, Z%Br ;ESJUE‘?{I;DCOAL E-502 (COMMERCIAL UNIT WASTEWATER EVAPORATOR) 1S
ToTAL 3413 | 1869 [2650 | 1464 | 763 | 405 1815 | — |453 | 252 |37 |85 | 4367|1613 | 2080 | jzii | 2,00 | vl - U. S. DEPARTMENT OF ENERGY
| Us GPM/MM SCFD__|_ 6.9 .33_| 1.6 0.3 002 |.  Tiwes | T|wse [T 1T )T ‘ * TFUEL © NSTRATIO
PRESSURE ,PSIG_ | 12.2 125 — Tos 1o i - 125 FUEL GAS DEMO ION PLANT PROGRAM
Aliemmrerome & T35 | | 320 550 5T T es A R L I R SMALL_SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-6~01-2578
DENSITY, LB/FT® | 621 00620 | | 58.8 65.5 03106 00619 | “loosge] T | 5o 0.3106 PREPARED B McKee
- T ) ) 1T ENGINEERS AND CONSTRUCTORS 48'4—Y.05_52-2
e S e Y CE T & CLEVELAND OHIO SHEET2 of 2
OME ] Br ]chk DESCRIPTION APP. 0ATE | BY | cuK DESCRIPTHON P, DATE | BY | chK DESCRIPTION we. @ FOR PROJECT 4O
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‘A A N PICKANDS MATHER. AND CO. MANAGING AGENT
R 2 ~ 2 A HOYT LAKES MINNESOTA
N = N A WASTE TREATMENT REVISION 5
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EXISTING
CONCENTRATOR
HEA D Tank

BOTTOM £(. 1729-8"

TIE-IN ————»
70 EXISTING
.23" STUB END LINE

24" SUPPLY LINE

VALVE - ALREADY
EXISTING

3653 GPM EAST COAL
2982 GPMWEST COAL

1350 GPM - EAST COAL
2714 GPM WEST COAL

‘1S GPM EAST COAL
15-GPM WEST COAL

1990GPM EAST COAL | 75 GPM EAST COAL
O GPM WEST COAL 75 GPM WEST COAL

223 GPM EAST COAL
178 GPM WEST COAL

{

]

i
OSGPM EAST COAL
loscpm WEST COAL

A

Bi 9

v v 2 v !
MATERIALS SULFUR GAS WASTE SAFETY |
GASIFICATION i
HANDLING AREA - 0 REMOVAL COMPRES SION TREATMENT A:r/:/r_/gs SYSTEM
AREA-OI : AREA-03 AREA-04 AREA-0S5 Ea-o AREA-07
(DUST SUPPRESSION) ) (WATER SEAL)
v L v v !
24" RETURN LINE i
3638 GPM EAST COAL ]
2967 GPM WEST COAL |
f
‘L. 1633-0 :
'
CONCENTRATOR )
TAILINGS : - : .
SUMP ALL RATES REPRESENT ANNUAL AVERAGES
|
FUEL GAS DEMONSTRATION PLANT PROGRAM
MALL SCALE INDUSTRIAL PROJECT-CONTRACT NO,ET-78-C—01-2578
- PREPARED BY
McKee 4814-Y-06- 51-2
EVELAND OHI
oate [ or fom DESCRIPTION . oate [ ov Jom DESCRIPTION 22 oate | o1 [ om SESCRIPTION ", FOR rostcrao.  |e.c o
A A ERIE MINING COMPANY A
A N 'PICKANDS MATHER AND CO.  MANAGING AGENT
£ RN 5 L HOYT LAKES MINNESOTA NONE
7N A §A/\ UTILITIES
JAY VAN LAN - COMMERCIAL UNIT
L L NI 5TAMS [WE | ISSUED FORE STIMATING COOLING WATER FLOW DIAGRAM
2 3 | ~ 6 7
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BASIS: COMMERCIAL UNIT
‘E= EASTERN COAL
. FLOW RATE,SCFM
W= WESTERN COAL
FLOW RATE,SCFM
_INERT GAS HEADER 10 TE ¢ WY
w
. w w D L\LD,
" 3 3 g . £ H x
2 g~ S 2 g & - a
gz 2z & - E L z s
o o E =z z et w ko
€ 5[ yu 2 & g 2 s 3
' Y Hs = z 3 2 2 5
Xlo v 2 = a ,°_= o ox
3|8 & x &5 7 @ 2 7
3 S ‘2 w4 Z] 4. 2 -4
= o = = :
COAL AREA AREA AREA
Ed GASIFICATION "03 04 05 e pise
v
D Q
n
&
¢
100 PSI& INERT GAS GENERATOR 149.4 (E) _PROTIICT GRS FROM
AMB TEMPR -
-50°E DEW PT. 146.1(W) COMPRESSOR DISCHARGE
) o
ol
3T
o
af$
32
8 HE
Q
z[< LIQUID Ng
BACKUP SYSTEM ‘
A _ FUEL GAS DEMONSTRATION PLANT PROGRAM
MALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578
PREPARED BY (c)c) ) .
pobdedipritind - 4814-Y-06-52-2]
VELAND OHI .
Toowte Lo om FESCRIPTION ", nre f o Jom DESCRIPTIEN . mie [ or ]| em BESSRIPTION . BFOR Pwostct wo. r.e. w0,
A A A "ERIE MINING COMPANY o
/\ A\ A PICKANDS MATHER AND CO. MANAGING AGENT
ETA AN AN ‘HOYT LAKES MINNESOTA
AN EQ YN UTILITIES BLOCK. FLOW DIAGRAM on /O\
“/\ VAN AN COMMERCIAL UNITY
R VAN /O /%/78] DM [W.B ] ISSUED FOR ESTIMATE - 4 ! INERT GAS
1 2 3 6 7
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230 SCFM WEST COAL ;
. .. 900 SCEM EAST COAL .
& T INSTRUMENT AIR - :
.30 SCFM 170 SCFMEAST COALONLY) | 15 SCFM ' 50 SCFM 120 SCFM 15 SCFM
E _ ;
MATERIAL COAL STRETFORD GAS WASTE UTILITIES SAFETY RETROFIT CONTROL
HANDL ING GASIFICATION TRANS MISSION TREATMENT SYSTEM BUILDING
- AREA-0! AREA-02 AREA-03 AREA-04 AREA-05 AREA-06 AREA-07  AREA-08 AREA-09
D
100 PSIG AMBIENT TEMPERATURE AIR DRYING 110 PSIG 100°F £58 BEEy wET SOAE
-50°F DEW POINT PLANT AIR 7
c 1000 SCFM
§
8 500 SCFM 500 SCFM "
| AIR _COMPRESSION
N
S
* T FUEL GAS DEMONSTRATION PLANT PROGRAM
A - -- M%WMT—CONTRACT NO.ET-78~C—01-2578
PREPARED BY .
I KEC Juoiav.os 52
! CLEVELAND OHIO
A we o DESCRIPTION . A MAL SESCAIPTICN . A oAtE | 81 | on DESCAIPTION T F;OiEKﬁIDSEMMIRNA!mNcg CMRMNgﬁENNTY
N A yaN . E -
2 " HOYT LAKES MINNESOTA
VA E/A\ 55\\ UTILITIES ioN
é% ERVAN N COMMERCIAL UNIT
N\ AN A“"G' MS |w.8] INITIAL ISSUE S5FD B PLANT AND INSTRMENT AIR FLOW
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OPFIC e "GAS PLANT STRETFORD FL. SCREENG STA. | CRUSHING STA. CAR DUMPER
[orrice ] [ex | = ] [emeen] [0 A [cn_oomeer] |
E ;
. | S GPM m‘\’ASL—E;WATEP.
/ !/ / / 1 8 | PEAK'  DEMAND
DRINKING 4 DRINKING & DRINKING 2 DRINKING | ORINKING | DRINKING .| i
—_— TOILETS § TOLETG T TOILETS 2 TOILET N ‘
URINALS 2 URINALS | URINALS | URINAL '
LAVATORY 6 LAVATORY 2 .LAVATORY 2 LAVATORY | ‘
SHOWERS 3 :
t
D
- - PEAX. DEMANDS ;
es ePm | [ as 6P | [ 4s ePm | | reem | [ T em ] 26 GPM | (po NOT OCCUR .
: SIMULTANEOUSLY) ‘
-
85 GPM
c | 85 GPM |
TO BXISTING FEWAGE PLANT
2450 GaL./DAY
¢
i
B i
.
i
NOTES :
+ FLOW RATES BASED ON EMAIRICAL
PR DaTa couTaideD W MINNESOTA PuuMBinG CODE .
- FACILITES TO ACCOMMODATE A TOTAL
OF 70 PERSONS PER' DAY.
U. S. DEPARTMENT OF ENERGY
FUEL GAS DEMONSTRATION PLANT PROGRAM
A MALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C~01-2578
PREPARED BY .
~ } McKee 4814--06-55-2
SIGDEERS AND CONSTRUCTORS .
L VELAND OHIO :
uie BESCAIPTION ", oare [ ov [em: BESCAIPTION e | o | em HERIPTION [ FIOREnlE MINING COMPANY"“‘“’” roL. mo
% //Q 7/% i PICKANDS MATHER AND. CO.  MANAGING AGENT e
A g R iR . _HOYT LAKES — : MINNESOTA NONE
= : A N ‘UTILITIES — BLOCK FLOW DIAGRAM 0
E/\ g VAN E/\ {COMMERCIAL . UNIT
A A A”'.L:Ha S.0. W.Bl'SSUﬁD FOR EsT'MAT'N-G ‘POTABLE WATER g- SAN'TARY SEWER
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4
; DEAERATOR VENT
4
& — O &
@ TO EVAPORATOR ¢ FUEL ATOMIZATION
.RAW MAKE -UP WATER
_ O WASTE WATER
FEEDWATER | HIGH PRESSURE BFW PACKAGED WASTE EVAPORATION |__CONDENSATE @
. RETURNED TREATMENT BOILERS ngERS ‘
- - L
CONDENSATE &« ] INCINERATION.
. I.l‘] 1
. 3 o fo o
. x 3 ¥
; ~ B1° o o | o v
2 a '
o a e
9 @ 3 S0 PSIG <B>
& 9 REDUCER
3 "}
5 3
of 25 PsIq ®
REDUCER @
i )
D
® ¢ © . :
)
_ i
G
RODDING STEAM
GASIFIERS AREA ©3 PROCESS HEATING ALl Hgl‘ilTLDING.
55TIEAM lTRmrﬁG
c 1@
COMMERCIAL UNIT FLOWN RATES NOTES ¢
- . - LEAST COAL AND WEST COAL FLOW RATES REPRESENT
STREAM Ne. O & & & & @® &> | & @ | © ® ® | ® ANNUAL AVERAGES AND THEREFORE DO NOT NECESSARILY BALANCE
RAW WNATER | HIGH PRES.|S0 PSIGDESU- | BFW TO BFW TO WASTE| BFW TO BUONDOWN BLONDONN F S " A ESEN' \
B STREAM NAME (75 rEamviewn grw PERHEAT WG NTR| PACKAGED BOILEE HEAT BOILERS |INCINERATOR |FROM PACK BLES| WASTE »:lr.g&". ;%‘?&".&’hn IF%&P%AG&TT' %‘m?a’&i’%‘,.‘ﬁ;ﬁﬁi’&m EE%"J&S"“ g?&"cé%zs Z.Eg\:L&P:RA;EOSP::'L?MZEx A r: A;?MEU;ER%'ENLVZ“'WCQST;;NPAOS:LMED
NOTE | |EAST COALLB/HR| 100,570 | 3,120 200 S40 59,800 | 2,180 50 5,500 o "~ 8%0 54,200 2,010 °,800 (=) WINTER OPERATION. P !
NOTE| WEST COAL LBJHR] 15,035 ©6,580 o 3,580 25,200 17, 100 g 2,300 8co 400 23,000 | 16,200 o 4440
NOTEZ [MAX.OPER.BJHR| 9|, OTO 106, 1S ) 63118 25,300 | 11,7C0 3155 2,200 8c0 - | 5020 | 23,000 | 16,200 o Jl440
SReam Ne | B ©® ® | ® ® © ® ® & ® © ® & ® -
AREAS 04-07| GASIFIER WASTE WATER |BUILDING COND. FROM (B0 PSIG PROC. | RETURNED LOW PRES. S| TO, A — —
STREAM NAME oaoe. HEATING| RODD ING STENM| EVAPORATOR STM.IHEATING STEAM AREA O TEAM1OGAREA03 CONDENSATE m“q:usnFnEB;su gg?ﬂ?l Z'igfgmém ?é&'i"{’ﬁs:él %Ssissagw ° g&ﬂrﬁs‘?ﬁ"ﬂn ?/EEAEB ATOR u s DEP A RTM ENT 0 F EN ERGY
NOTE | EAST COALL 1815 200 3 530 22,818 2430 10,000 | 31,020 39,200 | 4,500  |(Gosgerror L Deo 5080 30, 170 150 . s
NOTE | | WEST COALLBIR| 1815 300 32,870 22,815 22,500 [=] 50,620 | 39,200 =) 1740 IMPORT|  |,960 | 2100 22, 510 135 FUEL GAS DEMONSTRATION PLANT PROGRAM
A voter M OPERIB/AR| 4800 0o %1, 810 84,150 32,600 = 15 150 | 39,200 m:m) 1140 MPORT] 1,900 | S7Co 2], 320 288 SMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-0i-2578
PREPARED BY c
McKee 4814-Y-06-56-2
CLEVELAND OHIO
b DESCRIPTID 22 DESCRIPTION —HJFOR PROECT %0
Anm By | cux DESCAIPTION APP. A ATE | BY | CHE SCRUPTION A oATE | BY | CHA 1 ERI E M I N 'N G co M PANY
AN /\ AN PICKANDS MATHER AND CO. MANAGING AGENT
A AN 2 A . HOYT LAKES MINNESOTA
2/\ § AN §/\ UTILITIES BLOCK FLOW DIAGRAM REV,SmN[j}
/\ Ao\ aglmer.]we. - /oY"I‘SﬁB M.R WNITIAL 1SSUE - SED STE’_AM BOILER FEEDWATER,AND CONDENSATE
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__TO INCINERATOR
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24 fﬁ éw
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(%7  —
CONDENSATE ‘m T0 TO PACKAGED
S01LERS
I )
E . | 3
® @ TO PROCESS ORS
. NION PRECIURE ’
MAKE—UP FRON . L] DESUPERHEATING
18% HEADER IN S .2 ZEOLITE w
CGCEMM:;E'R;SIO, CLARIFIER ) FILTERS CLEARNELL . SOF TENERS @ I DEAERATOR @ PUNPS
D LON PAESSURE 0PN X D
. TO OASIFIERS @
5
i § . AECIMERATION MATER T0 : —_—
‘ & STRETFORD
] e
. w
]
b

NOTES. |.MAX OPERATING FLOW RATES REPRESENT THE CASE IN WHICH THE
v PACKAGED BOILERS, ARE OPERATING AT A MAXIMUM PATE, | €., WESTERN

. 10 . COAL,WINTER OPERATION.
. : ' e 2.EAST COAL AND WEST COAL FLOW RATES REPRESENT ANNUAL AVERAGES.
(v-08-09) .
B | .
{
] O OO @ @ | © (0[]0 || €& |6|® {
- To CONDENSATE |25* STEAM| VENT BFW FROM | H.P. BFW TO|H R BFW TO [H P BFWTO|L.P. BFW TO |HP BFW TO .
ISTREAM NAME m?:(::v-ﬁrg R 1\21&'«‘4'75’2" gg’LZ:JLTo &LI‘IEERS?TO :::éifo_:za g‘r%’rrm RETURN  {TODEAERATOR]| . . [DEAERATOR mc::nls? was‘ri HERT ?‘Ei}ée:- |@ASIFIERS muutmm ] A ‘
. PON CLEARWELL [DEA! :
huote2|EAST CoAL LE/HR | 100,570 | /I'S GPM) 3070 |82130 |70400 | 4,500 |31620 |5.050 250 102,320 | 9490 59800 | 200 ;:.joo /2'7 ’?ooo :
ovedl WEST conL L8/iR | 75035 [\EST) /| 23,50 164,280 52,525 -0- |50690 |&700 135 105780 | 23580 _| 25300 o 3 200 ; _
NOTENMAX OB LB/HR | 94,070 |\ 27320 174, 380 163,750 -0- 76150 5,700 [ 285 T li4s, s [e3uns 25.300' ] 39, 200 |, 700 ) )

S | “DEPARTMENT OF ENERGY
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A T ' . STRIAL._PROJECT-CONTRACT NO.ET-78-C—-01-2578
108 A11370 .
uE |0 [om ] SESENIPTION . w. nre [ o [om ICRIPTION . wie | o [ om A tRnme . JFOR EBIE " IN 'N G co M PANY
% ‘ : ’ //i ;\\ PICKANDS MATHER AND CO. MANAGING AGENT
A CIVAN iR HOYT LAKES -MINNESOTA
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WASHOOWN AND MATERIALS HANDLING SUMPS 4 .
2gpm R EVAPORATION
6.0 9vm )
' : 10_BATTERY LIMITS , @
RANWATER RUN OFF 34.5 gem
52.5 gpPm B
PACKAGE BOILER BLOWDOWN
1.3 9pm
GASIFIER PROCESS GAS COOLER BLOWDOWN
' .22 gpm _
SETTLING POND
INCINERATOR HEAT RECOVERY SYSTEM BLOWDOWN
0.3 gPMm |
NOTES : ]
) 1) ALL RATES ARE .CONTINUOUS
GASIFIER STEAM JACKET BLOWDOWN . " AVERAGES OF INTERMITTENT
prm : : _FLOWS.
1.4 9 : 2) ALL. BLOWDOWN RATES BASED
# : ON 2 PERCENT BLOWDOWN.
CLARIFIER UNDERFLOW
> o
a2, 9pm.
FILTER BACKWASH EFFLUENT
0.3 §p™.
SOFTENER BACKWASH EFFLUENT
0.3 gpm- bl
U. S. DEPARTMENT OF ENERGY
FUEL GAS DEMONSTRATION PLANT PROGRAM
ISMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578
B PREPARED BY McKee —
|- CUOPEERS AND CORSTRLCTORS 4814-Y-06-59-2
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oate v e |- DESCRIPTION ’ [L.2 oate | oy | cun DESCRIPTION ] [ oate | av | ok DESCAIPTION . JFOR
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™ " HOYT LAKES MINNESOTA
: A AN UTILITIES
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OUTER CASING : 10-2" ¢ x APPROX. 28-0" T-T. (eI DUTY [Atw BTU/HR 1) ULP- UTILITIES LOCAL PANEL
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LIQUEFIED NITROGEN PACKAGE 1 1 :
B \ : l F
-1 @ ,. |
I 1
\/ | \/
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E
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' SIZE * 3-6"@x 10-0" T.-T. 2, TRACE AND INSULATE SECTION
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TK-605 E-610 £-604 E-605 TK-606 E-611
BUNKER € OIL TANK BUNKER C OIL BUNKER C OIL HEATER TAR/0IL HEATER TAR/OIL TANK TAR/OIL TANK
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ET
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c c
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5 ALUM. FEED TANK AGITATOR CLARIFIER POLYMER FEED TANK AGITATOR BOILER FEEDWATER FILTERS - CLEARWELL
i o . 8-0" WIDE x 10'-0" LONG x 8'-0" DEEP
TK-401 A-L02 TK-403 NOTES:
. NE FEED T TATOR POLYMER FEED TANK _— .
ALUM. FEED TANK CHLORINE FEED TANK AGI F ‘ A 1. ARROWS WDICATE :
FIL-GOIA IN OPERATING MODE
TK-L02 } FIL-GO18 IN BACKWASH MODE
CHLORINE FEED TANK 2. ULP-UTILTIES LOCAL PANEL
. . | BFW- -ALC o 1"Brw- -ALC .
I - 3, *
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BOILER FEEDWATER SOFTENER FEED PUMPS
FLOW RATE = 200 GPM
4F = 45 Ps\
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§ E-60S D-604 X-607 NOTES -
i STRETFORD CONDENSATE COOLER DEAERATOR FEED SURGE TANK DEAERATOR, | — o
z DUTY ¢ 212,500 BTU/HR G 0"DIA % 18-0" T-T APPROX. 7°0'DIA. % 15-G" T-T 1) ULP - UTILITIES LOCAL PANEL
VENT
T0
ATMOS.
o __DEAERATOR PACKAGE
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|
i
“arL- - - - ,
) 2L As @-— ——1: oLL AlC oo ]
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PUMPS FLOW RATE : 265 GPM PUMPS, PUMPS
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z o PACKAGED STEAM BOILERS ' 1. BLOWDOWN SEPARATOR D607 IS
H DESIGN DUTY: MM BTU/HR COMMON TO THREE BOILERS.
8 gHS-  -AIC 'l CAPACITY: 27,600 LBS/HR 2. ULP -UTILITIES LOCAL PANEL OR .
‘ STACK - PACKAGED BOILER PAaNEL. L/
) IR ) O oy mekeE) i B'HS-  -AIC.
. i . , F
- B ab )
}
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o LEGEND
5i
85 ———— EXISTING SUPPLY LINE
3 NEW SUPPLY LINE
R 4 CHECK VALVE
< GATE VALVE F
T 3 D SHUT OFF VALVE
0 & PRESSURE REDUCING VALVE
—_— . &1 DELUGE VALVE —
T &4 CAR DUMPER : i :
conveyor" co-03 : :9 FIRE HYDRANT — OUTSIDE
- 2/ NOZZLES @_ I
: _ 0 L FIRE CABINET — INSIDE BUILDING
E - _8 T et E
- leonveror® co-102 . me—
G0 NOZZLES %? N U pLaNT
' by D : .// RESERVOIP)‘
o .
—_ (v —_— —
0 = A
10~ 2000 GPM I |
: 150 PS( '
COAL STORAGE YARD LOGP P-GIOS
24 HYDRANTS ON APPROXIMATELY 225 FT: CIRS.
D EACH HYDRANT TO HAVE TWO 2% OUTLETS ]
FOR DIRECT CONNECTION TO HOSES.
- HOSE CABINETS EACH CONTAIN: & . ’
—8 2- 24°%350 FI. COTTON RUBBER LINED HOSE s convevor"co-104 CONVEYOR CO-105 2 PUMPS - 2000 GPM @ 150 PSI|
2- NOZZLES WITH 1" SMaOTH BORE TiP Q 40 NOZZLES 32 NOZZLES 250 H.P,; €A.
4- TABOR SPANNERS e ONE ELECTRIC DRIVEN
2- HOSE TRAPS ONE DIESEL ENGINE DRIVEN NO‘ TES:
—_— 1- HYDR, WRENCH —_— ) —_
N ‘. Ex,ﬁ,fxzs,,eps COR HOSE COUPLINGS - PERIODIC TESTING OF COAL TEMPERATURES AND FLOODING
Q | OF HOT SPOTS WILL REQUIRE ADDITIONAL EQUIPMENT.
6” 3
950 GPM ) « SPRAYS TO'ALL CONVEYORS €GALLERIES TO BE DRY PIPE
. : CRUSHING - SCREENING SYSTEMS WITH FUSED SPRINKLER HEADS, AIR CHARGED PIPES,
l,/'STAT/ON STAT/ION AND AUTOMATIC ALARM DELUGE VALVES LOCATED IN HEATED
c g— =) - !L‘-J J/ " AREAS AT GRADE LEVEL. EXPOSED WET PIPE TO BE THERMO c
- STATIC CONTROLLED ELECTRIC HEATED. SPRAY HEADS SPACED
conveYor“co-106 CONVEYOR @0-107 s
Ol 48 NOZZLES = |24 nozzLES 10-0 APART AND DELIVER 10 GPM @ I0 PSI (MIN.).
? - FIRE CABINETS IN BUILDINGS CONTAIN :
— I —1z" UNLINED LINEN HOSE x 150 FT. LONG.
< : ! — NOZ2LE WITH 1" SMOOTH BORE TIP.
CONVEYOR CO-1/0 ! — HYDRANT WRENCH
8" 28 NOZZLES —
850 GPM 1 < « ADDITIONAL EQUPMENT IN BUILDING SHALL BE:
j 8 .DRY TYPE EXTINGUISHERS
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10 ” 6" <* )
B > : 3 < ] B
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. 12 STATIONS S
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STATION
D
Q2 | |! U.'S. DEPARTMENT OF ENERGY
= FUEL GAS DEMONSTRATION PLANT PROGRAM
A UTILITIES BUILDING STRETFORD PLANT MALL SCALE INDUSTRIAL PROJECT-CONTRAGT NO.ET-78-C-01-2578 |A
, PREPARED BY N
McKee 4814¥-06-79-2
CLEVELAND — OHIO
oate [ ev [ enn DESCRIPTION 9P, oATE | b1, | ohK DESCRIPTION PP, OATE | oY | oux " DESCRIPTION AP, FORERIE MINING COMPANY FROJECT 80. Fot- o
2 Z/\\ PICKANDS MATHER AND CO. MANAGING AGENT
o " “ HOYT LAKES MINNESOTA NONE
gA EN B A\10-168]MS [ T4 | CHANGES AS C/RCLED - UTILITIES
ETAN EAY 2 A\92578[ms REMOVED FIRE HYORANT OMMERCIA ION
A AN &°/Ng2s-18|Ms (EGEND ADDED g NOTE& CHRNGED C N L UNIT
VAN Py D\&11-B[WeS|_| ISSUED FOR ESTIMATING FIRE CONTROL DIAGRAM
2 3 4 5 6 7

8vas 9819-Y-01-| 552 9 | 10



W : ‘ T . - - . : i T . )
smamnes %[ L |11 LDLLEALLUD UL LLELLE LT LT wl TPV LDL LRV LD wim Ll L] LI w™ Ll
3
NOTES:
{. TRACE AND INSULATE SECTION
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i X-609 .
z 50 PSIG STEAM DESUPERHEATER l NOTES:
: CAPACITY: IC,000 LB/HR . ULP-UTILITIES LOCAL PANEL
F
. )
(P
FROM D-202 r—n
Forga o he AL QL — ! .
QIR |
E X X ' £
“re . N - [P . Pa ' A noc . wlo _
oS AlC — i2°HS AC . _— 10°HS~ AlC 10°HS AlC ; — . GIEETD -
STEAM FROM PACKAGED ’ i ’ T0 125 PSIG
BOILERS H-60IA,B &C ! ) i STEAM HEADER
] .
: Y (UA l (oA
_— : ¥ ' U\_p ' E—
________ | S
| | -
) & LATER
[ ,I | I :
! R | | “ —n  8'MS-___ -AIC
| , L [Fa[v-03-1.1-2>
P | [:] I l X ! 50 PSIG STEAM
' | LR VAPV ’ To STRETFORD D
. oo ' UNIT
! LOCATED IN | 0 i
! UTILITIES BLDG. | '
TO ATM ' ) | R | ;
! SET @ 25 PSIG | | [
' @ 1P L _|_ SET@310%F E
— . ; 0 - LOCATED IN STRETFORD BLDG .
: ! '
' f ! I
' )
: AlS @ ;
: . ULPSET @ 25 PSIG
C I < , c
L]
i \_/
Q 7
LS - -AIC o “LS- - LS - R
8 _ 10°Ls AIC. 10Ls AIC — T
- 7025 Psig |
HEADER
]
B B
o .
(%)
KN
I . -
[}
ahl e
P
I —— ———— —— ———
T
I U. S. DEPARTMENT OF ENERGY
. o z FUEL GAS DEMONSTRATION PLANT PROGRAM
A ¥ SMALL SCALE INDUSTRIAL PROJECT—CONTRACT NO.ET-78-C-0I-2578 A
PREPARED BY McKw
ENGINEERS AND CONSTRUC TORS.
i CLEVELAND QOHIO :
wie [ o om DESCRIPTION PP, DATE | BY | CHK DESCRIPTION . OATE | 81 | o DESCRIPTION W FOR pROJECT KO:
A A ; ERIE MINING COMPANY
A a N PICKANDS MATHER AND CO. MANAGING AGENT
A ERAN TN HOYT LAKES - MINNESOTA
;7( § K g/\ CUTILITIES REVISION CE i
=7Y & 7N E/\ — B COMMERCIAL UNIT .
L VAN  Byo-z7786C [W.B] 1SSUED FOR APPROVAL Z5 § TEA 3 EUIN STAT'()NS (P&ID)
1 2 3 S 3 - , . 5



STRETFORD BUILDING -
L.
I

I

- T T/ !
I I I - T .1 1

i

i N . — ot \‘...‘ - 1‘
EXISTING /a”cis_x\ II + ' i e - —
LINE (UNDERGROUND)| . - ﬂ L oy ' 11
N e 4‘ \ o R ’ k ] 1
i :
: L
I
T

UTILITIES '
' BUILDING

INCINERATOR
AREA

- [ . T I I by I X 33 1

PT

/ PT
. Y-
TO CONC. TAILINGS SUNA
\\ B PT™ 24 ONY-06-99-2

FROM EXIST CONCEN.
HD. FEED TANI

—U.S. DEPARTMENT OF ENERGY

SRt i pree [ - o i [
comemam WL UL LLAL L _ w Ll wf™ (L bbbl
! P ) Ny .
3 < ROADWAY “\\\ > A /
/‘u — \ I{/ I\OD/
: /7 .
i &
4
0\
0‘5:'
F - S’?
: N
- ~~ . D : ~ _—
BT N N | I C_ t /
t k/ N N —tl/' : 2/
1 T T 1 E 1 1 I b+
. S R S ,
E ADMINISTRATION . GASIFIER BUILDING : —\ K N
BUILDING lx I T 3 1 B 1 : T 1 . / COAL FINES PILE E
Lo O */j“\- AR ) \
- C ) T U !
| _&r' > N N . : i |
L M o S ,/ . \ f
— : : : == . 9 : , _
ROADWAY T X \ X . S
° T - VAN 4 N
£ U R _(: ,‘. R e £ g R N 004, D
S (/ T \T Y (eas caveressor \ , K &
- : CAS CLEANING - \ : BUILDING ) Q L On
PARKING \TRANSFORMER : TRANSFORMER , O ~
‘—J ! \’ ! N ) \//o
- 0 \ : i I B -
B[z !. AR 3| I3 l N
22 W= ] PR T B R $
pure 2t ISR 2 ]
HAUSE Ll ‘
ki F ¥ /
e | — < \
c o Z4 CWR- / HE(L)'G:‘A»;{;EA c
24°CWS -
// -
s = 7
(ol L
- l 2|z N
_—— G 2 ol s e 3 ~ —
\_\ \ gg ? = g
AN \5_ - >
\ | | 3]
] I L 18

*5A ON
06-99-2

# 1A ONY 0b-99-2

NERGY

ET-78-C-01-2578 A

4814-Y-06-90-2

A N ROADWAY FUEL GAS DEMONSTRATION PLANT PROGRAM
| | __ |BMALL_SCALE INDUSTRIAL PROJECT-CONTRACT NO.
N\ j . P
SEAL UROM_ OHIO
__ELARE sm:\(
A it n_lam BESCAIPTION > ‘1 are. /\ BATE | BV | MR DESCRIPTION ». A BATE " | o BESCAIPTION Lo FOR ER'E "lNlNG " coMPANY
AN AN 1 A PICKANDS MATHER AND CO.  MANAGING AGENT |
A g A iR HOYT LAKES MINNESOTA
=R EAN A " UTIITIES —ROUTING DIAGRAM
AN allVAN LAY — COMMERCIAL UNIT
FaN JAY Ao dlec |nalouen son ArPROVAL ; COOLING AND POTABLE WATER
1 2 3 I 4 5 | 6 I 7 l 3 I e |

10



s UL

LINE (UNDERGROUND)I®

LU

_—
wi PPV LLLLLLLELLL]] P
] - -
i e ROADWAY AN
§
ASH
/ k SILO / \
med ————.———-/‘
T [
I p 4 b 4 I ) b 4 b ¢ I I
) GASIFIER BUILDING . -
éL\ (D ‘ _/\__._O__, T
(P WO
1 1 . I A b4 T i 1 i 1 i <
R i |
I H i t
4 — . . .. .4 —_—
4+ —»— i i : -
€ 7 l ; \
ADMINISTRATION l T T z ' T oo Tyt L \
BUILDING ™ ™ fr\ . 4/\, VAR (t\\‘ \
] \4/1 ‘IJ -\\*’/ RV l/l \\l’j
a.\ ‘ T T I = tj
—— > \—L— (R
ROADWAY S
I'4 T
/ \
D @/}H . ;_@_(D
s N . : \J‘.,/ Ve
v ) ° t .
PARKING ‘ TRAN:SFORMEI? TRA NSFéRM[R‘ :
l x . ! : GAS COMPRESSOR
— ,\ ; . B BUILOING
7 h F4hEAA
- DB LUV
__________ CONDENSATE P @CON- A |\ T Vrf
S:E)EQLEJ—— e BrL—2  3'srL- /-AIC \ |
" ey e s N |
. ROADWAY * ] T orEAm g Mo A\ i *
100 COMOENSATE <7 _I"CON- _ -ALC N\ |
_{ ,_}@ of . % : |<_)"¥s- -a1c \ I
- _—_ Pl SR T M 1—7‘; I T T T- b 3 —¥
N\ S = i I
~ /—\ w
\ {._“ . >_{,___.; 4 g T
Bl exis7inG 107GASLA TN TN 'l'

STRETFORD BUILDING

FUEL GAS DEMONSTRATION PLANT PROGRAM
ET-78-C~-01-2578

MALI. _SCALE INDUSTRIAL. PROJECT-CONTRACT NO.
PREPARED BY

*"ERIE M

PICKANDS MATHER AND CO. MANAGING AGENT
HOYT LAKES MINNESOTA

4814-Y-06-92-2

INING COMPANY |

UTILITIES.— ROUTING.

COMMERCIAL UNIT SHEET 1

'STEAM, CONDENSATE & FEEDWATER

O —— - UTILITIES-
R | ! ! e BUILDING
I T I I l ] r]q b 4 I y .
. : i
x 1 P AR SRS R (2 I - - f 3 J_;}_—_:_J o
ROADWAY ?
\\ 2
N\ L —»Ei-0760->
AN
MTE " - BESCRIPTION T am. OATE " o BESCRIPTION [ BATE " o [ 1~ [I4{F ] [
FAN AN : FAN
aN AN AN
AN ENVANE i
A AN EJAN
-7\ - A /\
L\ AN O\ BB.]W.B] ISSUED FOR APPROVAL
1 2 3 7

- o

10




"ll"'l

cnmmam LU

~

Cw [T LALLLLLLLLLL

P ROADWRY
s \

//’ / \‘ ASH

SILO .
I x p 4 b 3 z T T
GASIFIER BUILDING

I I
i |
i I

. S \
1 T | L S T 1

R e T . - . - . .
; i : JUNCTION - N
T . < S HE . . HOUSE )  COAL FINES PILE  * . E
b o -0 0 . o
S e et =R ! ' 3 - £ \ . ' \ . :_,5 '
5 \A . . P - .

\ : . I— - —- - : .-_. . P L___‘}

ROADWAY -
. ' \ \ A
b} @ (-\" (+ AN 4 2 Lo
e :: I i : @)
PARKING' TRANSFORMER i GAS CLEANING ’ﬁo
. : o
|
P : : GAS COMRESSOR %
! BUILOING —
- :
’ pUMP g (.) @ B @)g
'
HOUSE cle
g .
- — e
\ , . c
} 4
i
~ i INSTRUMENT AR
—— F ‘ ——— PLANT AIR —
\ . : § . 4
AN .
\\ l R nd ’ ) ‘ .
,. - -- : |
EXISTING 10°GAS’ | . N STRETFORD BUILDING ~ 8
LINE (UNDERGROUND) | Vof ; 3 i o
N //ﬂ -\ / : A ‘) e o UTILITIES :
\ \ 4 SN i BUILDING
{ j : - g : INCINERATOR
o LT |' ! - AREA
b 4 X I ) 4 b 4 1 R ] o] I
N I !
: : e 1 _ —
\\L‘._.,_I_.-_;r T I 1 1 y BEE: NG 2 B 3 . )
T \ . U. S. DEPARTMENT OF ENERGY
\ ROADWAY _ FUEL GAS DEMONSTRATION PLANT PROGRAM :
N MALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578]A
B PREPARED B—W—Y - :
N v - Kee 4814-Y-06-94-2 |
~TO SAFETY SYSTEM £ IR AND CONSTIC TOBS
N , "
OATE N-1tm - DESCRIPTION [ B OATE | o | e MICAIFTIN 5 " ure " |, OESCRIPTION FOR
N A A *ERIE MINING COMPANY [™
/\ aN N\ + PICKANDS MATHER AND CO. MANAGING AGENT |
A EIAN iR i HOYT LAKES MINNESOTA
=R R W ( .- UTILITIES -ROUTING
=7Y = N EK COMMERC|AL UNIT
yAN VA /\w211988 JwB] 15SUED FOR APPROVAL ‘PLANT & INSTRUMENT AIR _ SHEET 1
1 2 3 4 . 3 l 6 7 : .
. .




1/8"

UL

LI

‘Iz" Iurllulul ! 1 la ) l

C e —

INSTRUMENT AR (ALL 2°8)
——— PLANT AR

U.S. DEPARTMENT OF ENERGY |

FUEL GAS DEMONSTRATION PLANT PROGRAM
SMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-0I-2578

“*ERIE MINING COMPANY

PICKANDS MATHER AND CO. MANAGING AGENT

F

£

D .

[of
(ALL YD)

8

A
4814-Y-06-95-2

SCALE

COMMERCIAL UNIT

s e LA LLLELELLAH LLTALL e TRV VLML LR LLLE) wm || L] I
§
E
D
C
B
CRUSHING &
SCREENING
STATION -
A
‘ 3
falr-oe-94-2 ) Ky-0L-94-2kg]
OATE 8y CHK DESCRIPTION PP, DATE BY CHR OESCRIPTION PP, DATE 8Y (L1 DESEAIPTION e,
JAN JAN 1 A '
A AN AN
EN AN EN
VAN AN AN
EAN = /\ AN
AN JAN B\102778GC_|WB | SSUED FOR APPROVAL
. 2 — 6 7

_PLANT & INSTRUMENT AR

HOYT LAKES MINNESOTA /'t Goo”
' UTILITIES- ROUTING

SHEET 2

REVISION / C \



T ) w1 LI rll 11l 357 T T A O O A O R |

[ ] l 2 3 ) -1 8 | 8 [ ] 10 n ” 13 " 1 2 3 4 -1 [ ] 7 8 ']
-4 E .
§§§ - —4k £ /a"] = £ F/o-'/ F ; SYMBocL  DESCRIPTION SyrBotL DESCRIP 7T /0N
" &z - —
g:(g ROADWAY /‘?’ / oy & fﬁfﬂlcﬁl WATER Q L ook 02/4//‘/
5 < —_— : & C o | BLOW DOWN, WASH powx & ) |
JR— 2 < v8S
, N N / ASH : 9 ED_- ED CLEAN WATER SEWERS (£C) ) ) 2j 40.0 p 6"%/265
' N SILO _ 0 F—F-F | £/RE 200P WATER CcEAN  OUT
' ‘ J . \Qo W e,/ | SAQNMITARY wWATER 0 4' orR a:é"_ SIZES F
, 0 ——— [ POTABLE WATER | PeESSUE
W - 2" pw- . X 4(/ — oo NG WaTER & REOYSING vALVE
T — A A
; 'r. I ¥ $ D | SHur oFE LRLVE
T 3 T S ¢ 2 - : MY T AN
EMPLOYEE f‘i\ GAS/F/E/? BU/LD/NG 3 (’/ TVPIC AL oe/?/,vﬁé(é SCoPES: bo) //co/s'eefsm?g'f/ 7 L’} e
FACILITIES ; JA A ' / O OOSR F7/rr PER F ) ' =223 4'43//\/57' -
F : €0 FOR * /o IDTI
| q\f FLASH \ .J g’i)/wrﬂ,éy \* 0. .Or0 4 FT/RT (Ye" PER FT) INSIOE 806
1 B z ; R oney
w ' A 1R NOTE:
uQ) &p - . W ALL GASIFIER BLOW DOWNS
E I N UK 1 i ARE ROUTED ABOVE GROUAND
< z z T x L AR COAL FINES PILE 7O A FLASH TANK . ONE DRAIN
e ) ff\ E %\ ‘ FROM FLASH TANK WiLL BE
. A\ [ ABOVE GROUND AND RPUMPED
Ay P TO OILY WATER P/IT -S0O/,
L L
> > e (] _
L INV. -4-.832'—/‘1 ROADWAY o~ N

&

S
$
u

5

Sb)

7
/M-
2"pw-

\

\
/

-—

.

M.
D | TR D N 3
N ¢/ VARRY '+
_ A R:% TRANSFORME. GAS CLEANING rRANSFORMER
— ~o |

‘.
'rly-oo-ao-z e2>— N GAS COMPRESSOR
— |\ "= /‘\ A A A8 BUILDING
. INV. ~©+ 500" @ N
W t " AR NUVARANY R
Y \\/NV- .54 N
R )
of = io SEWAGE LIFT STATION P-/05
INV.~10.81' . ' - (ERWELL ORY WELL
W ) NATURAL GAS , -
) | 4 K‘ ROADWAY [ 1o gAccery INV. = 5-493 . : DL re—ramri—in
A\ - - . - "D
1. - ‘_NEVL/O GAS LINE _}o_ —80 ———— -LQE'/GHT _2,,HU55 -80 ’4. I A (.ai{‘”
/’ Q _m-5.265 . . 3 FeoomR A
, . i DRAINS ol
—\ riemw 9 y - Z § .
ALY ’_-x 3 = —T——HL © N .
NS v UTILITIES A4, UNDERGROUND
N N ' b | RN BUILDING SN TARY PRESSUEE
\ W Te -§“° ZWE,
!
AN L '\\ ROADWAY
‘t : ~/ ]
Bl ex/srinve 107GAS' 2‘3 ! B
LINE (UNDERGROUND) | 1% 3
N\ Lo INCINERATOR o
N\ % BuiLDING )
. 758 259 -s2E \ OLY WATER -l
E— e EpLRGENCY : t e Zd PIT-501 _
: Hourfe M P Fm : B —
. —~ T - X I : BOE S - A : —I— - - }/g
FrRE ya —>—
-/ N e ree NI / TE 318
N N ¥ DA FROFT U. S. DEPARTMENT OF ENERGY
. RoADWAYy "AKEUE SUmp R " SAFETY FLARE STACK ~ FUEL GAS DEMONSTRATION PLANT PROGRAM
A "‘\\: A S&AL DRUM D - 701 SMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578 JA
& Y - DJE - — Y o_]; Y /l PREPARED BY McKee
-~ o . 4 ”
X N - P /O F F ’70 — F V3 yio] CLEVELAND ENGINEERS AND CONSTRUCTORS OHIO
14 : » : "
ot | er [em DESCRIPTION . APP. oate | er | ok DESCRIPTION 9P, oaTE | BY.| CHK DESCRIPTION ». W FOR PROJECT KO-
A A E A 4 v ERIE MINING COMPANY
. PICKANDS MATHER AND CO.  MANAGING AGENT o_ oA
A A AN /"= 30-0
R s R g R - HOYT LAKES MINNESOTA
A ER §/\ UTI1LI77ES REVISION {75 "
AN VAN 2 INI0-1678| M5 |76 | CHANGES AS C1RCLED TN COMMERCIAL UNIT :
A AN /O\9-197REN ISSUED FOR ESTIMATING UNDERGROUNO PIPING SHEET / OF 2 ¥

1 2 , 3 4 5 | 6 7 I N B | 10



L) LI
012345868728 % 23 B” N

scaunanutes  'g” |
810

12 14 18 2

*ON DNIMYHQO

2-L6-90-A-VIBY

'|||“|.|,| Wl LIV LU LLLL Ll W™ L Ll W™ ]| Tl

1’2 1 12 13 1415 18 17 18 18 2 4 7 8 & 10 11 12 13 .1 o 1 2 3 4 5 [ 7 8 ] 10
' I
[ F I
N0 F
__—F /}\ \F
T EXISTING SEWAGE
Fm— TREATMENT FPLANT >
.P
\p .
Lo
e ———————
THAW SHED
cout sromee , /1 somny cas punees
2, 0 T e wian , \ £ FRAIN POSITIONER BLDG.
| O - !
N>
’ —— x .
- =7 L
ST ™ CONVEYOR €O =102 =T
/ \ / . ) /’ ' X
' . / M| PUMPS
| ‘ / - ¢~ COAL PILE FORT'. '
== ‘( . " EXISTING . EXISTING
1 : 0 HEATING EXISTING HEATING PLaNT c
' : PLANT COAL UNLOADING ,
//F : ) STATION -
l ) o ]
| AREA FOR POSSIBLE ! "‘;:_’C TZ;’;’THOPPER
om. PL .
| FINES AGGLOM. F f:? FRELOCATED POS.) EXISTING
|- ADDITIVE Py
S : 3 L —
r FINES PILE ] %<, R ’ 12TA-  “atr \\
. ‘t . . — [ - AR HH .0
. 4000 ToNS , { N2 1fuA- -A1D )
Wy ¥ : I ~.|_ 08 .
Y ¥ 2 ! L FINES RECLAM |7 By 3%s - —ate_. 7
Q Q : HOPPER X ] e
N NN ‘ ol 11 H FINES L 0OADOUT
NN | C— TRACK BIN .
of | q g ! .
g | o ] o
:_; . E o I_ J 4 CONVEYOR €O-110 | —
N CONVEYOR €0-/109 ' . RY —
2 g N . \ ? k I GAL"E
S ol —F T F £ \ F wii < 1PE
W © u SCREENING STATIONN \ L t : - NE P WORK THIS DWG. WITH DWG. % 4814-Y-06 -96-2
CONVEYOR CO-106 == —~ : :
2 I — — N\ X\, = =\ -[ U. S. DEPARTMENT OF ENERGY
| . — 1N (o (DR \ FUEL GAS DEMONSTRATION PLANT PROGRAM
N S
- ——— e ‘V & o EE o ; N ISMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-=01-2578
4 N = ConvEYOR 0106~ - ‘U;‘/,s THEIK KR preraRED 87 IMICIKGC@ i
W ' N— ROADWAY FaEcoNT/NUAT/ON\ A Qg |P| e EX[EN S R - 4814Y-06-97-2
. - ) ln IR RIS ) ND ENGINEERS AND CONSTRUCTORS
- l*:‘_i GASIFIER BLDG. SEEDWG 9814-Y-06-96-2 ¥ sl e CLEVELA OHIO0
. . AL 2
pare | er [cwx DESCRIPTION > PP DATE | &Y | cHK i BESCRIPTION [ OATE | 8Y | Chx R I we. @FOR PROJECT XO-
A ' A - A A ‘ERIE MINING COMPANY
7\ A\ N PICKANDS MATHER AND co. MANAGING AGENT- /'t Govo
AN g R g R HOYJ LAKES MINNESOTA 00
3 3 5 UTILITIES Q
:77S g % ! é%ms 18| MS | 74, | CHANGES AS CIRCLED i COMMERCIAL UNIT REVISION
{3 -4)- d .
VAN JAN S s T ssuEn FoR ESTIMATIN {soll UNDERGROUND PIPING SHEET 2 OF 2
A () ] ,
1 2 3 4 5 3

7 ' ] 8 9 | 10



wumemnm [T LU A DL AN "'IHHHHHLHLHLH“LJ bbbl LlL witm DL L DLl

/ ROADWAY - : * /
. o . .
/ ASH o/ . : :
| seo &/ :
| ; , ¢

Q-0 O

: ~ 0 : :
T I T i T 3 T T T ¢
GASIFIER BUILDING ‘ l} 55/ :
-, e , : : _'

e _ ~

Stk I-I T —I—ﬂ . * I” ! ‘ 0 .I \\ | | /'/ COAL FINES PILE \
[T e oo —oeo [N
= e e ) (X0
q. \. )
J @— D6 \J”x\ / \\ b

<
%0

@ /_\ BUILDING
—_ e - u

! GAS CLEANMING '
PARKING rRANsFORM;R! [TRANSFORMER }
% . i : \
: | GAS COMRESSOR

PUMP E
HOUSE e
a .
. (o4
ROADWAY 6. . -AlD :
e O ——— \ }
[ 4
e 3
=5 o
2 T 3 X
-~ ™\ A -
N g N
\ ) }
N\ ROADWAY
EXISTING 10°GAS N ~ .
LINE (UNDEREROUND) ) \ ,/ L -
o UTILITIES
BUILDING :
INCINERATOR
.. - AREA
I I I . '
r 11

\——/ K—J U. S. DEPARTMENT OF ENERGY

FUEL GAS DEMONSTRATION PLANT PROGRAM
[SMALL SCALE INDUSTRIAL PROJECT—CONTRACT NO.ET-78-C-01-2578]A

4814-Y-06-98-2

ROADWAY

» ‘ N\ : | :
A e (o em : DESCAIPTION . A oate | ov [om . ] OESCREPTION L2 A ote | o ] om DESCRIPTION . wr. BFOR E R ' E M IN IN G c 0 M PANY Peouect w0 I
AN ] i ) A ; N y PICKANDS MATHER AND CO MANAGING AGENT | w_ 250"
EA EA CYAN HOYT LAKES MINNESOTA -
A 2 A A UTILITIES — ROUTING " _REVISION Q
*Q VAN A COMMERCIAL UNIT " :
L\ A Lyo-_8fcc Jwalissueo For arrrovaL INERT GAS

10

-
n
w
o
(¢ ]
-]
~
@
©o



LU ™
s & 7

9 10 " 1”2 13 1" o 1 2 3 4 L] ¢ ? L] » 1°

[

:——n
-
‘——-
'_—-
[ R—

-—
=
o—
-
P
@

[ —
>
F—
P I—
-

~——

S TR0

LI wl L

"ON DNIMVANO

2:66-20-A- 18y

3 4

(2) ELECTRICAL FEEDERS TO RUN FROM EXISTING,
SUBSTATION NO/. (BUS NO.2) THRU EXISTING
ELECTRICAL TUNNEL E-8 AND PIPE LALLERY PLANT

2
TO GASIFICATION FACILITY. RESERVOIR
D D TUNNEL £-8 ' \"—\ / ‘

()

E 2,234,000
E2235000
E2236,000
9//‘ <
HE, y ' .
U 'LAl?z?:: xs
E22%

L/
£ )
|
ExtsT
Po

N403000

W@T WALL

(1'(_‘

1
FRXIST 24" A,
XL 7iele

O VT ExIST GALLERY

Etinaolor ¥

CRADE . .
EL.IS79L 9"
Bl.la®210%

TOP OF R
€L /56020~

A LLET Y

% [</
TOwWER

NEW PIPE GALLERY 7

EA.1SA0'0*
=L, 16682:0"

-G ERDE
Fl.r1592t0°

q
4

CEa,
Anp TR Tom

E

N
—
=

| 1l

1 | | " 4T rRacks L sraap phifummmcs oo
N | AlK, . . .
SceTion A-AY i
ScAaLg ‘s joo

Co,
P

pY
B
o

X

C

pl

|

N402000

T

L TunNEL £-8

LEGEND !

ABOVE GROUND PIPING
UNDER GROUND PiPiNG \ _____

N401000

EX1ST. | DUMPER[UT\\AT. [COMPR. |GASIF. |STRET lemoLoves Pump
TIE-WN [ BLDG | m\D& |BLDG | PLD6 | BLDG | Blog |HSE —

SERVIEES 1 ) > < =T %
5@‘ ‘:\I& ® & | Q“& o~ q“, t—j«p o 1 c,\'"6 e [

ouNaWIRSUR JtA [2¢fiB 4~ [ic {3 (1D {6"ie [10°hF {12°
COOLING\WTR RET 2424 4  Ien] e |2c|to’|zo i’
[BoiER FEED WTR [3A | ¢ 3» |4
'IF\RE WATeR. __ |4A 048] 10 -
POTABLE WATER [5a|4"l58|2° scle"|spfev[se| 2 B
SANITARY s:weRIGA 14" 0B | 4 _leo[4*]oc (4 JeE | &

Leuomeo GAS LUNE 7R 110 78|10’
PRODUCT GAS |BA{¥S’ 88|48
BLECTRIC HA ne
DRAIN WATER [12A]4" 128l 4"

& o

1

CExsT 10°NAT. GAS' \\\,

(s R e S Ky

U.S, DEPARTHENT OF ENERGY

[SMALL_SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578 JA
! : PREPARED BY C
| . McKee 4814-Y-06-99-2

. CLEVELAND — 2% 6110

N 400,000

PROJECT %0.

+ DESCRIPTION APP. TE BY | CHR GESCRIPTION

""ERIE MINING COMPANY

PICKANDS MATHER AND CO. MANAGING AGENT . .
HOYT LAKES MINNESOTA 1":200

UTILITIES REvision 73\
COMMERCIAL UNIT

UTILITIES TIE-IN

DATE 8Y | CHX DESCRIPTION APP.

CALT

JAN

O\1o-n 18\ M8 |7 |80/ ER FECD WwATER r7E+N 3MsWes 472 & [
N\ REVISED PILE CONFIGURRTION

[2\9-15-18] MS RELOCATED Run 3,4 € 7

/I\ 8-i6-18| KH RELOCATED RUN 4,11 L/2
/o\&:3:78]70 155D FoR ETTIMATING

1 2 3 4 5 | 6 7 8

$
REYISIONS
BEVISIONS

WAS-48)4-X-gé-51-Z |




T PO N pivpiititli Vit i " . [T T T T T T T A T O T BRI T S | ! [ [ N A S S T f 5, s A T TR 1
ScALINR RULES s I““llllllt‘o”ﬂl‘t |Ia'1ll'l»|:'z]3!t|:ls’z||'a|:|i'a'L'L'L'LILlll Yia l l J J bbbt ddbhiatlehhbhidd :lnxl s F Ia- ! l Ia l l lc '! l l :Io ||| "le ||| 1'4 . 2 l L ! l l Ia || i 1 L l 1'0
g D-701 : X=701 ‘ #
H . : SAFETY SYSTEM : .
8 87-0" BIR.c14 20" ThN TO TAN i FLARE TIP
CARBON STEEL
. { F
FLARE TIP PACKAGE
fm e T s
: i
G e TG &
" .
E } I .
|
| I
INTERLOCK WITH | : b .
C-401A/8/C I p=————————————— e A \ ‘
Y-04-61-2 ! 2040 = :
! |
| )
| )
; ! 3
' l
]
| | .
| I
| [
! I
! I
I
I
I
I
|
’ |
I
I
s |
\s |
o J
u |
: i
20"FG-  -RiA 8 ' 20“CS |
FROM GAS ; '
COMPRESSOR SUCTION / !
I
/ :
///// / |
. < |
/—1 1/2°CHS~  -AID - @_ / !
» N . I
A - 3T _;-\ NLL 659 ? !
ET N X - ,
: . : |
SpLF e = - gL : = c
| - | ! |
!
X C
. I
. . 1 1/2°90- A1 .
1”HS-  -AIC R / |
v-06-92-2h-§ T 3—><—|| < P Z&ﬂu , / o
1254 STEAM SUPPLY ’ i . . : / : PG-  -ALA @
\/ !
Y ! NATURAL GRS
- OR PROPANE SUPPLY
E0 7 ’
B
)
)
: '
+ U. S. DEPARTMENT OF ENERGY
. . . . FUEL GAS DEMONSTRATION PLANT PROGRAM
—- - ISMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578
PREPARED BY McKee .
_ GLEVELAND _EsawcSIRRE 4814-¥-07-60-2
iGS A11821 1 ) . " =
ODATE | BY ] CHK BESCRIPTION APP. oate | ey ] o BESCRIPTION APP, OATE 8Y | ChK _ DESCRIPTION APP. FORERIE MINING COMPANY FROJECT #O-
% Z\\ /Q PICKANDS MATHER AND CO. MANAGING AGENT
EA 2 AN 2R HOYT LAKES MINNESOTA
g = § SAFETY SYSTEM P & 1D E, 525
=Q = % =//§ - COMMERCIAL UNIT REVISION
SEAL DRUM AND FLARE STACK
L\ AN B\0-3/-7 SSUED FOR APPROVAL [&D )

10

-
n
w
o
(4]
-}
~

_m
©o



scaumores 5"

LI
2348878

wl L L

S

210 12 14 10 M % » n ” 13 | 1 t [ ] [ ] [ ] [ ] 10
é NOTES: A
3 1) LOW POINT DRAINS FOR
; . 7 START uP. ‘
<
F
2 Al A3 Y B3 ¢i €3 1
3” ) . 1
ol : .
—_ Al ) VENT TO OUTSIOE
2 10° o 0" 10" 10° 10" W 10° Jio’ 0* . 10" OF BLDG. : —
El . ‘ . Tlvz :
ol 24 = : o 128 |y HEADER O.|
n . . ' . . X X . ; Hi
" :
i 0 . . vcen’ TgGouTSIDE
E fl -+ - NENT TO QUTSIDE ‘ - "'-___No 8
i ., OF BLDG. i ! 10’ 10 10* : : €
1 }
Il 4 ‘
o 2 = ' f
I - . | ' %
! 0" 10’ 0’ ot o 10" o’ 0* 0o 1 NOTE 1
} :: Az A4 B2 [ B4 c2 "
- '
I |
I . - “
I ) ;
1]
D . 1] D
"
= T '
< 1l y
< 1 » s
i
[] i <
- 5. 1l : . =
g1 3 ol % F3 KDT —
- 4B'F6- . -AIA It o A NS & .
Evosei2 — " & P i -
FROM C-401 t £ ) Q- i
t o \ R '
cl ! " l M HEADER NO.3 c
I : WEG- -AIA ko
1 . .
3'TR- AlG ! % é y : ’
BT ,-E—‘u' ) " NOTE ! . :
FROM E-L0S , "
3TR-  -AIG 'er :'
- (-06-74-2 o — PI |
) TO TK-606 it ! -
< " ‘
< " :
[ !
| ' 2 . i
' W ' VENT TO OUTSIDE .
2 " l OF BLDG.
» | o Fa- ALK e )
® - :I . 246 : A HERDER NO.4 B
IR N A
. <g
NOTE- 36 FUEL GAS ' <
HEADER 10 BE LOCATED b2 ¥
OUTSIDE OF AGGLOMERATION o & o o o
J— BLD'G. ALONG WEST WALL. F. Fr e S ;
e o N PR RG I ) -
by u u . u hd v :
’ =3 ? @ k-] 2 5 e -2
U. S. DEPARTMENT OF ENERGY
A FUEL GAS DEMONSTRATION PLANT PROGRAM )
- ISMALL SCALE INDUSTRIAL PROJECT-CONTRACT -NQ.ET-78-C-01-2578 JA
‘ PREPARED BY 1810Y.08.602
\4-Y-08-60-
___CLEVELAND ““—=———=_ oHi0 :
oaTE | o [ o OESCRIPTION ", oate [ o1 [ em DESERIPTION e, ore [ 0 | oa DESCRIPTION FOR : - FRovecT R0
A N A *"ERIE MINING COMPANY
A A A PICKANDS MATHER AND-CO.  MANAGING AGENT
ot P HOYT LAKES MINNESOTA
EN EA in
A AN EA RETROFIT ION
AN VAN LA 1 COMMERCIAL UNIT
N\ JAN /N0 2178] & 8 Jw 8] TSSUED FOR APPROVAL ROUTING DIAGRAM
1 2 3 4 S 6 7 10



saumamazs | LA ATAILI LI LALL LALL LLIL T LAL Wil L LAV LIl s Ll L Cowpm bbb bbb

"ON DNIMYU¥Q

‘ |
. ]
TYPICAL SWAFT '
FURNACE /?/" i
. T ) -
A i
. /5 . . F
. . [
TO EXISTING FUEL OIL ’ . .
TEMP, CONTROL VALVE. - » .
, ’ AT _@__ ‘
: \_rip
TO EXISTING NATURAL GAS . x —_—
TEMP, CONTROL VALVE. ' S WP ge
: | : L TYPICAL COMBUSTION erom
» - — 1 CHAMBER *
1 % : OPPOSATE
I ! ’ A COMBUSTION
) ; CHAMBER
. P . L !
1 : N E
I
FROM omenwmsrmc, !
SHUTDOWN SWITCHES
"ON LOW AIR PRESSURE, FLAME i FROM FUEL . : »
SCANNERS, LOW AIR FLOW, ETC. \ | SEVECTOR SWITCH_ ____ _m_&_’ atm i
—————— -1 | - -
] |
| | —_—
] I
] ]
|. _________ 4
FKO:\ Fvln)e . TCH |
SELECTOR SW ]
FROM - ——— {3 %P I,
SAFETY |
SHUTDOWN | FE
CIRCUITS | y D
|
AT
\__/ puaT
% BURNER
10° —_—

FRO
EXDSTlNG

I
I
1
' B
!
|
, ‘ \ |
FURNACE FLEXIBLE - : , .
|
. | ‘
. [
I
i
|
I

’ \
'
i
SHUT DOWN ! CONNECTION ? 3
cu%m's |
|
| %
\ EXISTING ¥ X
G- -NA \ LINE
i
|

)

< l
| $ s - -
1
2 .n !
. =
i : 9 "/ : X Tu PMENT A ¢
o . EQUIPMENT AND PIPING SHOWN TYPICAL
. 2 g ' ' D) EER ONE COMBULTION. CHAMBER. "
3 | ) TWO COMBUSTION CHAMBERS PER FURNACE |B
NS = wZ 2) FLP-PELLET FURNACE -LOCAL PANEL *
= : : 2. . fst-g ; 3)% - EXISTING EQUIPMENT
R +2 Zo% Lon 2% 2 :
nu ~Sus 23 523 52 —-—EXISTING PIPING
s Toa o ¥ Ssk
- = "
R ‘ 239 £x8 ‘ 258 228 \
! U. S. DEPARTMENT OF ENERGY
FUEL GAS DEMONSTRATION PLANT PROGRAM"
' ISMALL SCALE INDUSTRIAL PROJECT-CONTRACT NO.ET-78-C-01-2578]A
. PREPARED BY m w
m..!(m 4814-Y-0801-2
’ CLEVELAND
SATE Ud CHX DESCRIPTION 1. WATE " o DESCRIPTION . 0ATE ” Mt DESCRIPTION ' [ FORERIE M'NING coMPANY
A //\\ 7/\T PICKANDS MATHER AND CO. MANAGING AGENT
5§_ g & i & HOYT LAKES MINNESOTA
A E3AN EA , RETROFIT |ON
=N = A =7T .COMMERCIAL UNIT
JAN L AN 8.8.[w.B [155uED FOR APPROVAL DETAlLS AT TYPICAL COMBUSTION CHAMBER
1 2 3 4 5 l 6 7 8 ! l ) 9 | 10



