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REPORT IV
VOLUME 7

INTRODUCT ION

Report 1V, Volume 7 provides descriptions, data, and drawings pertaining
to the Oxygen Plant (Plant 15) and Naphtha Hydrotreating and Reforming
(Plant 18).

The Oxygen Plant (Plant 15) utilizes low-pressure air separation to
manufacture the oxygen required in Gasification and Purification

(Plant 12). The Oxygen Plant also supplies nitrogen as needed by the
H—Coa]O process.

~Naphtha Hydrotreating and Reforming (Plant 18) upgrades the raw H-Coa1C>
naphtha.

The following information is provided for both plants described in this

- volume:

0 A description of the plant's process design,
including the utility balance, catalysts and
chemicals usage, and process flow diagrams.

] An equipment list including item numbers and
descriptions.

) Data sheets and sketches for major plant components
(Oxygen Plant only).

) Pertinent engineering drawings.

At the end of this volume is an appendix which contains:

) An overall site plan showing the locations of all
plants. .
° The symbols and legend for the piping and instrument

diagrams - included in this volume.-
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Plant 15—Oxygen Plant




PLANT 15  OXYGEN PLANT

1.0 INTRODUCTION

.In the Breckinridge H-Coa1® plant, coal is hydrogenated with hydrogen.
Most of this hydrogen is manufactured by gasifying a vacuum tower residue
in Gasification and Purification (Plant 12). In the gasification
reaction, the main reactants are the hydrocarbon residue, steam, and
oxygen. The oxygen is manufactured in Plant 15 using classical
lTow-pressure air separation plants.

Since the oxygen requirements exceed the largest commercially available
plant, three.air separation plants in parallel, each nominally rated at
1,670 TPD of oxygen are supplied. Liquid oxygen storage and vaporization
are provided in the event the oxygen demand exceeds the manufacturing

capability at any point in time.

In addition to oxygen gas, facilities to supply nitrogen gas are provided
in Plant 15. Many parts of the H-Coa]O plant will utilize nitrogen for
purging, blanketing, or inerting purposes. This nitrogen is supplied on

demand from Plant 15.
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PLANT 15 OXYGEN PLANT
2.0 PROCESS DESIGN

2.1 Design Basis

. 2.1.1 Product Requirements

Product requirements are supplied by three parallel air separation units,
each with a design capacity of 1,670 short tons per stream day of

oxygen. Each unit has product oxygen compression capabilities at

1,570 ST/D. A nitrogen liquefaction system is supplied to increase the
refrigeration capacity of the plants during the 1iquid mode of produc-
tion. Plant 15 is capable of operating in the following two modes.

0 Mode 1
Oxygen gas: 5,010 TPD
Gas liquid: 0
Nitrogen liquid: 0
Nitrogen gas: 1,200 scfm (pipeline)
Nitrogen gas (internal uses): 7,000 scfm (plant 8 and 15%%*)
Nitrogen gas: 4,600 scfm
Liquid argon: 150 TPD (nominal)

0 Mode 2 -
Oxygen gas: 4,710 TPD
Oxygen liquid: *
Nitrogen liquid: *
Nitrogen gas: 1,200 scfm (pipeline)
Nitrogen gas (internal uses): - 7,000 scfm (plants 8 and 15*%*)
Nitrogen gas: 4,600 scfm

Liquid argon: 150 TPD nominal

* Liquefaction capability is such that the plant is capable of

Tiquefying 450 TPD of oxygen. Total gaseous plus 1iquid oxygen does
not exceed 5,010 TPD. The balance of the liquid product available is
Tiquid nitrogen and/or liquid argon.

** Pure low-pressure nitrogen is expected to be available for H-Coal®
plant usage and for plant export.



2.1.2 Product_Purity Specification

0 Oxygen gas: 99.5% 0y

0 Oxygen liquid: 99.5% 0y

0 Nitrogen'pipeline gaé: 99.999% N, and Ar
.0 Nitrogen ligquid: - 99.999% Ny and Ar
0 Liquid argon: 99.999% Ar

2.1.3 Pipeline Requirements

Oxygen Gas. The H-Coal® reactor system 4,710 TPD is supplied at 925 psig
and a minimum temperature of 200°F. Three centrifugal compressors in
parallel are employed for this service. A high-pressure liquid oxygen
pump and vaporizer rated at 1,600 TPD are brovfded as a backup for the
pipe]iné..

Nitrogen Gas (Low-Pressure). Nitrogen gas at 1,200 scfm is supplied at

100 psig and ambient temperature as a general low-pressure distribution
system for startup and shutdown purging, tank blanketing and miscellaneous
use. Since the service is intermittent, the supply is from an interme-
diate stage of the cycle nitrogen compressok. A ligquid nitrogen pump and
vaporizer rated at 1,200 scfm and provided for backup.' Excess high

purity nitrogen and waste nitrogen from 15E-é1-1 A, B, C through
15£-21-16 A, B, C vented to atmosphere are available for use in Plant 38.

2.1.4 Storage Area

0 Oxygen Liquid - Storage capacity for 6,000 tons of
oxygen liquid is available. Oxygen liquid inventory
is maintained above 4,500 tons except during periods

. of equipment failure or high Yiquid oxygen consump-
tion in the H-Coal® facility.

o  Nitrogen liquid - Storage capacity for 3,000 tons of
nitrogen liquid is available. Nitrogen liquid inven-
tory is maintained above 500 tons. '
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Feed Air Conditions. Design ambient conditions are 96°F dry bulb and
78°F wet bulb., Elevation is 420 feet above sea level. Minimum winter
ambient is -10°F.

Design Details. Instrument air to Plant 15 is supplied at 100 psig and

ambient temperature. The three air separation units are supplied with
connections to allow for the easy addition of krypton, xenon, and neon.

Two main air compressors and two product oxygen compressors are equipped
with steam turbine drives. All other services are electric motor driven.

Nominal 900 psig, 750°F superheated steam is provided at battery 11mits
for the large steam drives.

Nominal 50 psig, 150 psig, and 600 psig saturated steam is provided at
battery limits for nitrogen and oxygen vaporizers and other miscellaneous
heating use. The Towest level steam is used consistent with process
requirements.

Exhaust steam from turbine drives is condensed at 3.5 inch Hg. A1l steam
condensate is returned to battery limits at 100 psig.

Any condensate from 150 psig process heaters is flashed into the 50 psig
system and then sent to battery limits.

-Electric power is supplied from a substation making the following
services available to the oxygen plant as required: '

0 Motors:
0 to 3/4 hp 115 V 1-Phase 60 Hz (continuous)
460 V 3-Phase 60 Hz (on/off)
1 to 200 hp 460 V 3-Phase 60 Hz
201 to 5000 hp 4160 V 3-Phase 60 Hz
Large 13,800 vV 3-Phase 60 Hz
0 Instruments: 120 V 1-Phase 60 Hz
0 Lighting: 480-120/240 V 3-Phase 60 Hz
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2.2 Process Description - Air Separation Unit (ASU)

Please refer to Flowsheets 0-251-4Y-2 and 0-251-4Y-3.

The ASU consists of three parallel trains. Process air is brought in
through a filter and compressed to approximately 103 psia by a Four-staye
Centrifugal Compressor (15K-11). The air leaving tnhe compressor is
cooled to 90°F in the Direct Contact Coolers (15E-13 A, B and C). The
air is then cooled to liquid air temperatures in Reversing Heat
Exchangers (15E-21-1 A, B, C through 16 A, B, C and 15£-22-1 A, B, C
through 16 A, B, C) by the outgoing streams. During this process,
contained water and carbon dioxide are frozen and deposited as solids
inside the exchangers.

At regular intervals, the air and the waste nitrogen stream, which is the
largest effiuent stream, switch flow passages. Both continue to flow in
the same diréction - across tne same temperature gradient - but the pas-
sages through which they flow are interchanged. As a result, the water
and carbon dioxide deposited by the air before reversal are evaporated
completely and removed from the plant by waste nitrogen. Switching is
accomplished by an automatic system of timers, valves and check valves.

Air as a saturated vabor leaves the reversing exchangers, enters the high- °
pressure column, and is separated into oxygen-rich ]i@uid (termed rich
11qu1d) at the bottom and into pure liquid and vapor nitrogen at the top.

Pure nitrogen from the top of the high-pressure column is condensed in
the Reboilers (15£-31 A, B, C) by boiling pure 1iquid oxygen in the low-
pressure column. The returning liquid serves as reflux for the high-
pressure column.
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The pure liquid nitrogen withdrawn from the top of the column is flashed
and enters the Separators (15Y-32 A, B and C) where liquid nitrogen is
removed and sent to storage. The nitrogen gas from 15Y-32 A, B and C
joins with nitrogen gas from the top of the low-pressure column to form
the waste nitrogen stream.

Rich liquid is taken from the base of the high-pressure column, subcooled
in the Rich Liquid Subcoolers (15£-26-1 A, B, C and 2 A, B, C), purified
in the Rich Liquid Adsorbers (15Y-27-1 A, B, C and 2 A, B, C) and passed
to the feed entry tray of the low-pressure column. Before reaching the
Tow- pressure column, part of the rich liquid passes through the crude
argon condenser and vaporizes.

Final separation of oxygen takes place in the low-pressure column. Liquid
oxygen is taken from the base of the low-pressure column, subcooled in

the Liquid Oxygen Product Subcoolers (15E-33 A, B, C), and then sent to
storage. '

A Tiquid nitrogen stream which is withdrawn partway down the high-pressure
column is subcooled in Reflux Liquid Subcoolers (15£-36-1 A, B, C and
2 A, B, C), and provides reflux for the low-pressure column.

Additional protection against hydrocarbon accumulation in the ASU
Reboilers (15£-31-1 A, B and C) is provided by the Oxygen Guard Adsorbers
(15Y-37-1 A, B, C and 2 A, B, C). The Liquid Oxygen Recirculating Pumps
(156-37-1 A, B, C-and 2 A, B, C) provide continuous recirculation of
liquid, assuring the prevention'of hydrocarbon bui]dgp in the ASU
reboiler.

Waste nitrogen vapor from the top of the low-pressure column provides
refrigeration in 15£-36-1 A, B, C and 2 A, B, C and 15E-26-1 A, B, C and
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2 A, B, C.before leaving through Exchangers (15E-22-1 A, B, C and 2 A, B,
C). After exiting Plant 15, part of this flow is compressed in Plant 38
before being used in airslides in Plant 1.

A side stream containing argon is taken from the low-pressure column and
concentrated to approximately 96.5% in the crude argon column. Crude
argon leaves as a liquid and is refined in the auxiliary argon purifica-
tion unit.

2.2.1 Safety

The main operating hazard in an ASU comes from concentration of low-
volatility insoluble combustibles in the liquid oxygen pool of the
reboiler. Without control measures, distillation of oxygen solely in
gaséous form for an extended time results in the concentration of ambient
traces of acetylene and ethylene to levels reaching their low-solubility
limits in reboiler liquid. At‘this point, a cumulative buildup of hydro-
carbon rime on the surfaces of the reboiler begins, creating an explosion
hazard. -

The circu]ation of liquid oxygen creates an exit path by which hydro-
carbons are purged without buildup to solubility limits.

Rich Liquid Adsorbers (15Y-27-1 A, B, C, 2 A, B, C, and 3 A, B, C). These
protect against acetylene and ethylene hazards by intercepting and holding

these substances from the rich liquid transfer stream feeding the
low-pressure column.

Liquid Oxygen Guard Adsorbers (15Y-37-1 A, B, C and 2 A, B, C). Rich
liquid adsorbers are efficient, but some guantity of hazardous material

will pass through to the low-pressure column. Given sufficient time, this
concentrates to dangerous limits, therefore final backup protection is
~required. This backup is provided by circulation of liquid oxygen from
the low-pressure column through the guard adsorber and then returned to
the low-pressure column.
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2.2.2 Liquid Production

Liquid oxygen and nitrogen is produced in the ASU with refrigeration pro-
vided by the liquefier. The refrigeration required for heat leak, warm-
end Tosses, and liquid argon production is provided by the ASU Expander
Generators (15P-35-1 A, B, C and 2 A, B, C).

. Nitrogen gas from the top of the high-pressure column flows through the
first section of the Reversing Exchangers (HE-22 A), and is divided into
two streams. The major portion is split again with the larger portion
flowing to the ASU Expander (15P-35), reentering the cold end of the RHEs,
and finally leaving the warm end as low-pressure nitrogen. The smaller
portion flows to the liquefier as medium-pressure "cold recycle." The
balance of the nitrogen continues through the second part of the Revers-
ing Exchanger (HE-21 A) and then to the liquefier as medium-pressure
"warm recycle." This split flow affords close temperature control in the
ASU. Supercritical nitrogen returns from the liquefier to the ASU where
it enters the top of the high-pressure column,

2.3 Process Description - Nitrogen Liquefaction Unit

Please refer to Flowsheet 0-251-4Y-4,

The refrigeration load for the liquefier is supplied by a combined com-
pression/expansion system. Pure nitrogen from the top of the High
Pressure Column (15C-25 A) is heated to ambient temperature in Heat
Exchangers (15E-21-1 A through 16 A, 15E-22-1 A through 16 A, 15E-71, and
15£-72) before it is compressed in'the Cycle Compressor (15K-55).. The
nitrogen is cooled in the Aftercooler (15£-56) and further compressed by
Low-and High-Level Expander/Compressors (15K-77 and 15K-76). Each of
these compressors is driven by a process expander. The high-pressure
nitrogen is cooled in the Compressor Expander Aftercooler (15E-76), and a
part of this flow is sent to the Freon Refrigeration Unit (15£E-60) for
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forecooling. The remainder of the nitrogen is sent through 15E-71 A
through F. The nitrogen from 15E-60 joins the main nitrogen stream and
is further cooled in 15E-72. '

The majority of the nitrogen is then expanded in High-Level Expander/
Compressor (15K-76), the remainder of nitrogen is cooled in 15E-73 A
through F, 15E-74 A through F, and 15E-75 A through F, and then sent back
to the high-pressure column as a supercritical stream.

The nitrogen expanded in 15K-76 is warmed in 15E-74 A through F and then
expanded in Low-Level Compressor Expander (15K-77). Thus, a reheat effect
is achieved in 15E-74 A through F since the nitrogen which is expanded
traverses the exchangers twice. The expanded nitrogen is warmed through
the Exchangers (15E-75 A through F to 15E-71 A through F) and sent back

to the cycle compressor. :

The nitrogen flow through 15K-76 and 15K-77 and the discharge pressures
are controlled by variable inlet guide vanes.

2.4 Process Description - Argon Purification Unit

Please refer to Flowsheet 0-251-4Y-6.

The argon purification system receives crude argon (approximately 96.5%
Ar) from the ASU. Pure liquid argon is delivered to storage. When con-
trolled, the system is able to start up and shut down without upsetting
the ASU.

Crude argon from the Crude Argon Columns -(15C-29 A, B, C) (96.5% argon,
1.5% nitrogen, and 2% oxygen) at -297°F, and approximately 20 psia is
warmed up in the Argon Heat Exchanger (15E-40) to +33°F, after being

flashed and partly vaporized in the pure argon column condenser. The
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countercurrent stream through 15£-40 is dried argon gas from the Deoxo
system (oxygen content 1 ppm and -80°F dewpoint).

After leaving the Argon Heat Exchanger (15E-40) crude argon gas is com-
pressed in the Argon Compressor (15K-41).

Hydrogen gas is added to the crude argon gas after compression. Hydrogen
flow is determined by the oxygen percentage in the crude argon gas before
it enters the Deoxo Reactor (15Y-43). This control is provided by the
percent oxygen analyzer. Approximately 1.0% excess hydrogen is main-
tained to ensure complete oxygen removal. Saturated gas enters 15Y-43
where, under catalytic reaction, okygen is combined with hydrogen to form
water. Reaction temperature is controlled by limiting the oxygen concen-
tration entering the Deoxo unit.

Either a high oxygen concentration to the Deoxo or a high discharge gas
temperature from the Deoxo will sound an alarm and, if it is not cor-
rected, shuts off the feed gas from the Deoxo system to the pure argon
column. Since this is a closed system, the above action prevents more
crude gas from entering the Deoxo unit, and then the system enters into a
total recycle.

Subsequently, the gas is cooled in the Reactor Aftercooler (15E-45) and
water is removed in the Separator (15Y-45). Additional cooling is accom-
plished in the Argon Chiller (15E-461). The gas then enters the
Separator (15Y-462) where additional water is removed. This last stage
of cooling provides an effective means of reducing the dryer load.

After passing through the Argon Dryers (15Y-47 A or B) and the dust
entrainment filter, and before it enters 15£-40, the feed is analyzed for
oxygen purity and dew point. In the unlikely event of a dryer failure



15E-40 is piped to allow quick derime without the necessity of warming
the associated cold argon equipment.

Af ter recovering refrigeration from the crude argon feed, the oxygen-free
argon is further cooled and liquefied in the Pure Argon Column Reboiler
(15E-493). From the reboiler, the feed is expanded through a Hydrogen
Separator (15Y-48) to the Pure Argon Column (15C-49) where hydrogen is
recovered and recycled back with crudé argon. Crude liquid argon pro-
vides a condensing medium for the pure argon condenser.

Next, pure argon 1iquid leaves the bottom of the pure drgon column .and is
seht to the Tiquid argon storage tank. Sample lines from the liquid

argon lines are provided to the analyzers for purity check.

2.5 Derime Data for ASU

" Except for losses due to power failure, products are available from this
facility 360 days per year. The remaining time is allocated to p]aht
derime and machine maintenance. After the initial startup, design time ‘
for derime starting from operating temperatures is 30 hours.

2.6 Startup Data

2.6.1 Warm Starts - ASU

Normal startup time for the ASU is 72 hours following completion of the
derime without liquid assist.

~

2.6.2 Cold Starts - ASU

Power failure can cause loss of the entire producing system. The time
required to regain full production after such an outage is partially
dependent upon the duration of the shutdown. It can be as short as

30 minutes or as long as 24 hours without liquid assist.
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2.7 OQperating Personnel

The ASU is instrumented such that three operators per shift can monitor
it. A1l valves which require modulation in any mode of operation or
changing from one mode to another, have air operators with control at a
centralized control location.

2.8 Catalysts, Chemicals, and Raw Materials

The 3 air separation units designed for Plant 15 do not require a
continuous replenishment of catalysts, chemicals, and raw materials.

Catalysts. Only one catalyst is used in the air separation process.

This use consists of a catalyst bed installed within the DE-0X0 REACTOR
Tocated in the warm argon purification system. Experience has shown that
the initial catalyst charge remains active for many years (at least

5-10 years).

Chemicals. 79,650 pounds of silica gel is required for initial charge in
the Liquid Oxygen Guard Adsorbers and the Rich Liquid Adsorbers. This

silica gel will require replacement every three years.

Raw Méteria]s. No raw materials are required for the operation of the

air separation units. The feed gas to the units consists of air with-
drawn from the atmosphere.
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2.9 Utility Balance

Electricity, kW

Condition Consumed Generated

Operating 34,742 1,278

Steam, 1b/hr

Leve] Consumed Imported

900 psig | 560,560 560,560
150 psig 40,000 | 40,000

Condensate Returned: 560,560

Water, GPM

Cooling water circulation: 71,600



AIHGU CRYOPLANTS CORPORATION [ sTaNDARDS NO.
. (J INSTRUCTIONS
J sPECIFICATIONS
(O oaTa
TITLE HEAT BALANCE — AIR SEPARATION UNIT
Waste No 7
Warm LPN . 8
6 Heat Leak o
Oxygen Gas -9
Air Feed - Warm MPN 10
Liquid N9 from T
- Liquifier Cold MPN - 11
3 Crude AR gas from Liquid Oxygen — 12
Argon Purification Liquid Nitrogen 13
4 Ijﬁ?ﬁfguﬁzf Argon Reversing Losses — 14
Cold LPN from Crude .quUid Argon .
5 Expander to Purificat 15
REJBrification__ 16
INLET OUTLET
(SCM/HR) X (BTU/SCM)=(MM BTU/HR) (SCM/HR) X(BTU/SCM) =(MMBTU/HR)
Str Flow Enthalpy Str Flow Enthalpy
1 243,305 648.476 ‘157.7775 7 161,285 632.006 101.9331
2 4,488 201.783 0.9056 8 29,623 631.418 18.7045
3 468 382.906 0.1792 9 44,122 703.955 31.0599
4 617 196.759 0.1214 10 3,118 630.276 1.9652
5 29,623 416.987 12.3524 11 31,215 475.592 14.8456
6 (Heat Leak) 0.5217 12 - 2,797 178.048 0.4980
13 315 147.937 0.0466
14 3,595 648,484 2.3313
15 1,815 125.234 0.2273
16 617 399.190 0.2463
171.8578 TOTAL 171.8578

TOTAL




/AIR-GU CRYOPLANTS CORPORATION

d STANDARDS NO.

(J INSTRUCTIONS
(O SPECIFICATIONS -

O oaTa

TITLE HEAT BALANCE — NITROGEN LIQUIFIER

Warm LPN - 7
| Warm_MPN -— 8

Cold HPN to K-76 9

Cold MPN to K-77 10

H.P. LON to ASUT, 11

Warm HPN to .
-|_Ereop Unit . 12

Seal Losses - 13

Warm HPN From
1 E-761 —
9 Cold MPN from ASU
Cold HPN from
3 - Freon Unit
4 Cold MPN from K-76
5 Cold LPN from R-77
6 Heaf Leak >
INLET
- (LB/HR) X (BTU/LB) = MM BTU/HR
Str
1 154,435 200.117 30.905
2 12,456 140.013 1.744
3 4.665
4 13.210
5 , 12.468
5 (Heat Lesk) 0.165
TOTAL =

63.157

Str
1
8

10
11
12
13

OUTLET
(LB/HR) X (BTU/LB) = MM BTU/HR .

117,574 202.3 23.785
12,456 201.991 2.516
15.204

. 13.882

35,126 33.793 1.187
31,161 200.122 6.236
1,735 200.122 0.347

TOTAL = 63.157




/AIRCU CRYOPLANTS CORPORATION (0 STANDARDS NQ.
: (0 INSTRUCTIONS

] sSPECIFICATIONS
(O oaTa

TITLE HEAT BALANCE — COLD ARGON PURIFICATION

Crude Argon Gas

5 Heat Leak to ASU > 6
L. Crude Argon Gas
1 Crude Argon Liquid . to _Warmend — 7
Liquid Air to
Crude Argon Gas Liquid Argon
3 ‘ ___Product >— 9
' _ Waste Argon to
4 Argon Vent Gas - Atmosphere 10
INLET OUTLET
(SCM/HR) X ( BTU/SCM) = (MM BTU/HR) (SCM/HR) X(BTU/SCM) = (MM BTU/HR
Str Flow Enthalpy Str Flow Enthalpy
1 5445 125.253 0.682 6 1405 382.918 0.538
2 1850 399.459 0.739 7 2501
3 2.457 8 1850 -196.757 0.364
4 336 380.575 0.128 - 9 4208 142.586 0.600
5 (Heat Leak) 0.030 10 0.033

TOTAL = 4.036  Total = 4.036
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4
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.. . ~
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PRESSOTES JIN.  PSiA,,
TEMPERATURES IN °F
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/ARG Crvorlents

EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO. 0 DATE 10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 1 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM 70 FROM TO
NO. NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL

Three (3)

air separalipn oxygen plants are includ

ed in this e

juipment list

The plants are designhted A,B,C.

Only one] liquefier unft is included.
F-10A 15-Y-10A Inlet Filter 0-251-4Y-11 1Z-2 9/25/80~ 10/2/80
F-10B 15-Y-108 Inlet Filter 0-251-4Y-11 1Z2-2 9/25/80 10/2/80
F-10C 15-Y-10C {l Inlet Filter 0-251-4Y-11| 12-2 9/25/80 10/2/80
CP-11A 15-K-11A | Air Compressor 0-251-4Y-11] 1Z-3 9/23/80 10/2/80
K-1A 15-K-1A Steam Turbine u
CP-11B 15-K-11B Air Compressor 0-251-4Y-11 1Z-3 9/23/80 10/2/80 -
K-1B 115-K-1B Steam Turbine "
CpP-11C - 15-K-11C Air Compressor 0-251-4Y-11 1Z-3 9/23/80 10/2/80
M-1C 15-M-1C Motor Drive ‘ "
HE-111A 15-E-111A || Air Compressor 0-251-4Y-11 lZ—‘3
HE-111B 15-E-111B 1st Stage 0-251-4Y-11 "
HE-111C" |15-E-111C || Intercooler 0-251-4Y-11 "
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EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO. 0 DATE 10/10/80 PLANT NO. JOB NO. - 251 SHEET NO._2 of 26
AIRCO | BECHTEL H AIRCO AIRCO DATES ,
I s b A A P

_HE-113A |15-E-113A - Surface Condenser 0-251-4Y-11] 1Z-24 8/25/80 10/2/80

HE-113B  [15-E-113B Surfa‘ce Condenser ] 0-251-4Y-1} IZ-»24 9/25/80 10/2/80
P-114-1A |15-G-114-1A Condensate Pump " 17-51 10/17/80 | 10/22/80
P-114-1B 15-6-114—18 C’ondensnte Pump " 1Z-51 10/17/80 10)22/8.0
l;-ll4-2A 15-G-114-2A Condeﬁsate Pump " 12-51 10/17/80 10/22/80
P-114-2B }15-G-114-2B]  Condensate Pump " | 1Z-p1 16/17/80 | 10/22/80
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EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO 0 DATE 10/10/80 PLANT NO. 15 J0OB NO. 251 SHEET NO. 3 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM Tp FROM T0
NO. NO DIAG. NO. NO. | procESS | MECH MECH | BECHTEL
HE-112A 15-E-112A {| Air Compressor 0-251-4Y-11 1Z2-3
HE-112B | 15-E-112B } 2nd Stage 0-251-4Y-11] »
HE-112C 15-E-112C || Intercooler " "
S-116A 15-Y-116A" )| Air Compressor " 1Z-4 9/25/80 10/2/80
S-116B 15-Y-116B § Blow off " 0 " "
S-116C 15-Y-116C }| Silencer n n " "
HE-13A 15-E-13A || Direct " 12-5 10/21/80
HE-13B 15-E-138 { Cooler " " "
HE-13C 15-L-13C " " "
P-131-1A [15-G-131-1A] Direct Cooler " 1Z-6 10/17/80 | 10/22/80
P-131-1B }§5-G-131-1B || Water " " " "
P-131-1C  }5-G-131-1C{| Pump " " " "
P-131-2A }5-G-131-2A| Direct Cooler " 1Z-6 10/17/80 | 10/22/80
P-131-2B [5-G-131-2B| Water " C " "
P-131-2C }15-G-131-2C|| Pump " L C "




A A@Mlﬁwwﬂmﬂo |

EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.___0 __ DATE _10/10/80° PLANT NO. ___J5 J08 NO. __251 SHEET NO, 4 of 26
AIRCO | BECHTEL n - AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION - FLOW SPEC FROM 70 FROM To
NO. NO. DIAG. NO. NQ - ) proceESS | MECH MECH | BECHTEL

HE-21-1A |15-E-21 -|A Warm 0-251-4Y-12]  12-1 9/31/80 | 10/1/80

HE-21-1B_|15-5-21.-18 Reversing " n " "

UE-21-1C_N15- 2y cic] Exchanger n n " a

HE-21-2A | 15-E-21-2A Warm " 1Z-1 9/31/80 | 10/7/80

HE-21-2B | 15-E-21-2 Reversing " " " "

HE-21-2€ | 15-E-21-2C Exchanger " " " "

HE-21-3A |15-E-21-3A Warm " 1Z-1 9/31/80 | 10/1/80

HE-21-3B |15-E-21-3B Reversing " " " 0

UE=21-3C |15-F-21-3C _Exchanger " " : "

HE-21-4A |15-E-21-4A Warm n 1z-1 | 9/31/80 | 10/7/80

IIE-21-4B | 15-E-21-4B Reversing " " o "

HE-21-4C | 15-E-21-4C Exchanger " " n "

HE-21-5A |15-E-21-5A" Warm " 1Z-1 9/31/80 | 10/7/80

HE-21-5B | 15-E-21-5B Reversing " " n "

HE-21-5C | 15-E-21-5C Exchanger " " " "
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EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.__o . DATE __10-10-80 PLANT NO. | 15 J0B8 NO. 251 SHEET NO. 5 cf 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM T0
NO. NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL
IE-21-6A | 15-E=21-6A Warm 0-251-4Y-171 171 9/31/80 | 10/7/80
HE-21-6B | 15/E-21-6B Reversing " " " "
HE-21-6C | 15-E-21-6C Exchanger " A " "
HE-21-7A | 15-E-21-7A ‘Warm " 12-1 9/31/80 10/7/80
HE-21-7B | 15-E-21-7B Reversing " " " '
HE-21-7C | 15-E-21-1C Exchapger " " " "
HE-21-8A | 15-E-21-8A Warm " 1Z-1 9/31-80 10/7/80
HE-21-8B | 15-E-21-8B Reversing " " u : "
HE-21-8C | 15-E-21-8C Exchanger " " " "
HE-21-9A | 15-E-21-9A warm 0-251-4Y-13] 17-} 9/31-80 10/7/80
[ 1IE-21-98 | 15-E-21+4B Reversing " " " "
HE-21-9C | 15-E=21-9C Exchanger " " " "
HE-21-10A115-F-21-10A Warm " 1Z-1 9/31/80 10/7/80
HE-21-108 | 15-E-21-161 Reversing n " " "
| HE-21-10C | 15-E-21-10( Exchanger " " " "
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EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO. 0 DATE  10/10/80 _ PLANT NO. 15 JOB NO. 251 SHEET NO. _6 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM TO FROM TO
NO. NO. : DIAG. NO NG PROCESS | MECH  MECH | BECHTEL
JE-21-11A] 15-E~-21-11/] Warm 0-251-4Y-13 : 12-1 9/31/80 10/7/80
HE-21-118B 15-E-21-lllfl _Reversing \ " u "
HE-21-11C| 15-E-21-11¢( Exchanger " " " "
HE-21-12A] 15-E-21-12/ Warm " 1Z-1 9/31-80 10/7/80
HE-21-128] 15-E-21-12I Reversing " " " "
HE-21-12C| 15-B-21-12( Exchanger " " " "
HE-21-13A] 15-E-21-13/ Warm " 1Z-1 9/31/80 10/7/80
HE-21-13B{ 15-E-21-13I Reversing " " " "
HE-21-13C] 15-E-21-13C Exchanger " " " "
HE-21-14A] 15-E-21-14 Warm " 12-1 9/31/80 10/7/80
HE-21-14B] 14-E-21-14l Reversing " " " "
1JE-21-14C] 15-E-21-14¢( Exchanger " " " "
HE-21-15A1 15-E-21-154 Warm- " 1Z-1 9/31/80 10/7/80
HE-21-15B| 15-E-21-15i Reversing " " " "
HE-21-15C} 15-E-21-15( Exchanger " " " -on




Aﬂl}ﬂ@m‘ voplents EQUIPMENT LIST BRECKINRIDGE PROJECT
REV. NO.__ 0 DATE _10/10/80 PLANT NO. JOB NO. 251 SHEET NO. _7 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM T0
NO. NO. DIAG. NO. NQ PROCESS | MECH MECH | BECHTEL

HE-21-16A} 15-E-21-16/ Warm 0-251-4Y-13 1Z2-1 9/31/80 10/7/80

HE-21-16B] 15-E-21-1G1 Reversing_ " " " "

HE-21-16C| 15-E-21-16¢ Exchanger " " " "

HE-22-1A | 15-E-22-1A Cold 0-251-4Y-12 1Z2-1 9/31/80 10/7/80

HE-22-1B | 15-E-22-1B Reversing " " " "

HE-22-1C | 15-E-22-1C Exchanger " " " "

HE-22-2A | 15-E-22-2A Cold " 1Z-1 9/31/80 10/7/80

HE-22-2B | 15-E-22-21 ~ Reversing " " " *

HE-22-2C | 15-E-22-2C Exchanger " " " »
| HE-22-3A | 15-E-22-3A Cold " 12-1 9/31/80 10/7/80

11E-22-38B | 15-E-22-3B Reversing " " " "

HE-22-3C | 15-E-22-3C Exchanger " " " "

HE-22-4A | 15-E-22-4A Cold " 1Z-1 9/31/80 10/7/80

HE-22-4B | 15-E-22-4B Reversing " " " "

HE-22-4C | 15-E-22-4C Exchanger " " o "

[J




/RGO Cryorlsats

EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO.__ 0 DATE __10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 8 of 26
AIRCO | BECHTEL n AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM T0
NQ NoO. DIAG. NO. NO. PROCESS | MECH MECH | BECHTEL
! HE-22-5A | 15-E-22-5A Cold 0-251-4Y-1 1Z-1 9/31/80 10/17/80
1 HE-22-5B | 15-E~-22-5B Reversing " " " "
HE-22-5C | 15-E~22-5C Exchanger " " " "
HE-22-6A | 15-E-22-6A Cold o 1Z-1 9/31/80 10/7/80
HE-22-6B | 15-E-22-6B | Reversing " " n "
11IE-22-6C | 15-E-22-6C/ Exchanger " " " n
HE-22-7A | 15-E-22-7A Cold " 1Z-1 9/31/80 10/7/80
HE-22-78 | 15-E-22-7B Reversing " " u "
HE-22-7C | 15-E-22-1C Exchanger " " " "
HE-22-8A | 15-E-22-8A Cold " 12-1 9/31/80 10/7/80
HE-22-8B | 15-E-22-8B Reversing - " " " "
HE-22-8C | 15-E-22-8C Exchanger n " " "
HE-22-9A | 15-E-22-9A Cold 0-251-4Y-13] 1Z-1 - 9/31/80 10/7/80
HE-22-9B | 15-E-22-9B Reversing " " " "
HE-22-9C |} 15-E-22-9C Exchanger " " " "
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EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.__ 0 DATE __10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 9 of 25
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM 10 FROM 1o
NQ NO. DIAG. NO. NO. PROCESS | MECH MECH | BECHTEL
HE-22-10A 15-11‘—22—10[“J Cold 0-251-4Y-11 1Z2-1 '9/31/80 10/7/80
HE-22-10B ) 15-E-22-10H Reversing " " " "
HE-22-10C ] 15-E-22-10( Exchanger M " " "
HE-22-11A115-E-22-11A Cold " 1Z-1 9/31/80 10/7/80
HE-22-11B ] 15-E-22-111 Reversing " " " "
HE-22-11C] 15-E-22-11( Exchangers " " " "
HE~22-12A] 15-E-22-12A Cold " 1Z-1 9/31/80 10/7/80
HE-22-12B] 15-E-22-12[ Reversing " " " "
HE-—22-12‘C 15-E-22-12( Exchanger " " " "
HE-22-13A] 15-E-22-13A Cold " 1Z2-1 9/31/80 { 10/7/80
HE-22-13B 1 15-E-22-131 Reversing " " " f "
HE-22-13C! 15-F-22-13( Exchanger " " " ) "
HE-22-14A iS-E-ZZ‘IM Cold " 1Z-1 9/31/80 10/7/80
HE-22-14B { 15-E-22-14I Reversing " " " "
HE-22-14C1Y 15~E-22-14( Exchanger " " " "




: MMGWMWB  EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.__ O DATE __10/10/80 PLANT NO.. 15 - JOB NO. 251 SHEET NO. 10 of 26
AIRCO | BECHTEL | AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION DFLOW SPEC FROM TO ' FROM T0
NO. NO. 1AG. NO. NO. PROCESS | MECH | MECH | BECHTEL
HE-22-15A 15-E-22-15)i Cold . 0-251-4Y-13] 1Z-1 9/31/80 10/7/80 |
HE-22-15B 15-E-22-15[I Reversing ' o | " ‘ " n
HE-22-15C 15-E-22-15(| Exchangers " 5 " " "
HE-22-16A | 15-E-22-164] Cold ‘ " L 1Z-1 | 9/31/80 10/7/80
HE-22-16B | 15-E-22-161 Reversing | " " ; " "
HE-22-16C| 15-E-22-16¢ Exchangers S DU SN . "
s-212-1A | 15-¥-212-1 Waste 0-251-4Y-120  1Z-7
S-212-1B | 15-Y-212-1i Nitrogen " "
§-212-1C ] 15-Y-212-1( Silencer " "
s-212-2A | 15-y-212-24 Waste " 12-7
S-212-2B 15.—Y-212-2II Nitrogen " "
S-212-2C 15-Y-212-2(I Silencer " "
S-212-3A |i5-¥-212-3  Waste n 12-7
S-212-3B 15-Y-212-3ll Nitrogen " "
S§-212-3C | 15-Y-212-3( Silencer " "




/N RGO Grvoplante EQUIPMENT LIST | BRECKINRIDGE PROJECT

REV. NO. 0 DATE 10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 11 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM .
NO. NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL

S-212-4A | 15-Y-212-4 Waste 0-251-4Y-14  17-1

s-212-48 | 15-Y-212-41 Nitrogen 0 "

S-212-4C 15-Y-212-4¢ Silencer o ‘ "

S-212-5A | 15-Y-212-5/ Waste 0-251-4Y-13

S-212-5B 15—Y-212-5IH Nitrogen "

S-212-5C 15-Y-212-5¢ Silencer "

S-212-6A | 15-Y-212-6/ Waste "

S5-212-68B | 15-Y~-212-61 Nitrogen "

S-212-6C | 15-Y-212-6¢( Silencer "

S-212-7A | 15-Y-212-17; Waste "

S-212-713 15-Y-212-71 . Nitropen "

S-212-1C 15-Y~-212-7¢ Silencer "

S-212-8A | 15-Y-212-84 Waste "

5-212-880 | 15-Y-212-8I Nitrogen "

S-212-8C | 15-Y-212-8( Silencer "




@Mﬁrvwﬂma

EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO.___0 __ DATE __10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO._12 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM o FROM To
NO. NO. | DIAG. NO. NO. | pROCESS | MECH MECH | BECHTEL
HE-23A | 15-E-23A Oxygen _ 0-251-4Y-14  12-8
HE-23B 15-E-23B Gas Product " "
HE-23C 15-E-23C Heater " "




Aﬂm@ﬂlﬁ?rvwﬂmﬂ

EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.__0  DATE _ 10/10/80 PLANT NO., __ 15 J0B NO. __251 SHEET NO. 13 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM T0
NO. NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL

IE-24-1A |i5-E-24-1A K Waste 0-251-4Y-14] 1Z-8

[IE-24-18. [I5-E-24-1B { Nitrogen 0-251-4Y-14f v

[HE-24-1C  }5-E-24-1C || Heater " "

[IE-24-2A  |15-E-24-2A | Waste " "

[4E-24-28  |i5-E-24-28 | Nitrogen " n

HE-24-2C }5-E-24-2C || Heater L "

C-25A 15-C-25A High 0-251-4Y-15 1Z-8

C-25B 15-C-258 Pressure ", "

C-25C 15-C-25C Column " "

C-30A 15-C-30A Low " 12-8

C-30-B 15-C-30B Pressure " "

C-30-C 15-C-30C COlumn " "

HE-26-1A }5-E-26-1A- § Rich " 12-8

IE-26-1B  }5-E-26-1B | Liquid n "

HE-26-1C )5-E-26-1C. || Subcooler " "

HE-26-2A [15-E-26-2A § Rich " 12-8

{E-26-28 [15-E-26-2B: i Liquid " "

IE-26-2C |15-E-26-2C .J Subcooler "




AQMBWM&WWB  EQUIPMENT LIST | BRECKINRIDGE PROJECT

REV. NO. 0 DATE  10/10/80 PLANT NO. 15 JOB NO. 251 . SHEET NO. 14 of 26
AIRCO | BECHTEL ' AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM To
NO. NO , DIAG. NO. NO PROCESS | MECH MECH | BECHTEL
‘hiE-36-1a  [15-B-36-1a | Refiux 0-251-4Y-15) _12-8
1E-36-1B  |15-E-36+1B | Liquid 0-251-4v-15] *
1E-36-1C - |15-E-36<1C |  Subcooler 0-251-4Y-15] "
lig-36-2a - |15-E-36-2A |  Reflux 0-251-4Y-15| 1Z-8
1E-36-2B |15-E-36<2B Liquid : " “

IE-36-2C- |15-E-36-26 Subcooler : " "

RB-31A 15-E-31A ASU " 1Z-8
RB-31B  115-E-31B: Reboiler m "
RB-31C  {15-E-31C’ " "

RB-31A-A | 15-E-31A-A ASU " 1Z-8
RB-31A-'B | 15-E-31A-B AUX " o ‘
RB-31A-C | 15-E-31A-C Reboiler " "

SP-32A 15-Y-32A Nitrogen _ " 1Z2-8
SP-32B 15-Y-32B Flash . " "

Sp-32C 16-Y-32C Separator " "

HE-33A 15-E-33A Liquid Oxygen " 1Z-8
HE-33B 15-E-33B Product " "
ME-33C |} 15-E-33C- Subcooler " "




AQMGWWHWB

EQUIPMENT LIST

BRECKINRIDGE PROJECT

SHEET NO, 15 of 26

REV. NO.__ D DATE __10/10/80 PLANT NO. 15 JOB NO. 251
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM 10
NG NO. DIAG. NO. NQ PROCESS | MECH MECH BECHTEL
X-35-1A | 15-P-35-1A ASU Expander 0-251-4Y-14]  12-9 10/9/80 10/13/80
X-35-1B | 15-P-35-1B Gen. 0-251-4Y-14] .» " "
X-35-1C | 15-P-35-1C Loaded " » " "
X-35-2A 15-P-35-2A ASU- Expander 4Y-14 1Z-9
X-35-2B°  |15-P-35-2B Gen. " "
X-35-2C | 15-P-35-20 Loaded " v
D- 27-1A | 15-Y-27-1A Rich " 12-8
D-27-1B {15-Y27-1B Liquid " n
D-27-1C {15-Y-27-1C ~Adsorber " "
D-27-2A | 15-Y-27-2A Rich " 12-8
D-27-28 |15-Y27:2B[  Liquid " "
D-27-2C | 15-Y-27-2C Adsorber " "
D-.27-3A | 15-Y-27-3A Rich " 1Z-8
D-27-3B |15-Y-27%-38 Liquid " "
D-927-3¢c [15-Y=27-3C Adsorber " "




EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO.__ 0 DATE __104/10/80 PLANT NO. 15 JOB NO. __ 251 SHEET NO. 16 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
|L5M |L%M DESCRIPTION Df‘:_sc‘go‘ S::(Elc FROM T.O FROM T0

bl . PROCESS MECH MECH BECHTEL

D-3%1A _ |15-Y-37-1Afl  Oxygen 0-251-4Y-14| 12-8

D-37-1B 15-Y-31-1B Guard lb-251-4Y-14] o

D-37-1C¢ 15-Y-37-1¢ Adsorber " "

D-37--2A  |15-Y-37-2A Oxygen " 12-8

D-37 -2B  }15-Y-37-2B. Guard " "

D-37 -2C  [15-Y-37-2C Adsorber " "

P-371-1A |15-G-371.-1A  Liquid Oxygen " 1249 10/9/80 10/22/80

P-371-1B  |15-G-370.-1[]  Recireulating " " " "

P-37-1C" [15-G-37L-1(]  Pump " " " "

P-370'-2A [15-G-311-24  Liquid Oxygen " 1249 10/9/80 10/22/80

P-37-2B  |15-G-3n--21 Recirculating " " " "

P'37!‘}'2B 15-G-371-2( " " " "

Pump




EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO 0 DATE 10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 17 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
IL%M IL%M DESCRIPTION D::ALGO\:Q SPSC FROM T‘O FROM TO
- 0. - NG. N PROCESS | MECH MECH BECHTEL
RB-28A 15-E-28A Crude Argon 0-251-4Y-15] 1Z-8
RB-28B 15-E-28B Column " "
RB-28C  |15-E-28C Condenser " "
C-29A 15-C-29A Crude " 12-8
C-29B 15-C-29B Argon " "
| C-29C 15-C-29C Column " "
|P-201-1A  |15-G-291-1A] Crude " 12-50 10/21/80 | 10/22/80
P-291-1B  [15-G-291-1Bf Argon " " " *
P-291-1C° |15-G-291-1C] Pump " " " "
P-291-2A [15-G-291-2A] Crude " 1Z2-50 10/21/80 | 10/22/80
P-291-2B  |15-G-291-2B}l Argon " " " "
P-291-2C [15-G-291-2C] Pump " " " n
P-291-3A |15-G-291-3A] Crude " 1Z-50 10/21/80 | 10/22/80
P-291-38  }15-G-291-3B)} Argon " " " "
P-201-3C [15-G-201-3C)] Pump " " " n




Aﬂﬂﬁ_ﬂ@ﬁrvwﬂmﬂa | EQUIPMENT LIST BRECKINRIDGE PROJECT

REV, NO.___ 0 _DATE_ 10/10/80 __ PLANT NO, __ 15 JOB NO, __251 SHEET NO. 18 of 26
AIRCO | BECHTEL ﬁ | AIRCO AIRCO | DATES
iTEM ITEM DESCRIPTION FLOW SPEC FROM T0 " FROM T0
NO. NO. DIAG.NO. | . NO. PROCESS | MECH MECH | BECHTEL
CP-50A {15-K-504 Oxygen Compressor  [0-251-4Y-18] 1Z-10 10/9/80 10/13/80 ‘
K-5A 15-K-5A Steam Turbine " " on " "
CP-50B 15-K-508 Oxygen Compressor " 0" ! "
K-5B  |15-K-5B Steam Tutbine E "o v e
CP-50C { 15-K-50C. Oxygen Compressor " v om " "
M-5C 15-K-5C Motor Drive " w W " "
HE-501A 15-E-501 A 1st Stage ‘ " 1Z2-10

HE-501B | 15-E-501 B Intercooler " )
HE-501C | 15-B-501 C ; u "o

1HE-502A 15-E-502 A 2nd " 1Z-10
HE-502B 15-E-502 B Stage L non
HE-502C 15-E-502 C Intercooler, : ' " wn

HE-503A- | 15-E-503°A 3rd ' " 1Z-10
HE-503B . | 15-E-503'B Stage - " " on

HE-503C 15-E-503'C Intercooler ) "non

HE-504A 15-E-504 ‘A {ﬂh ‘ " 1Z2-10
1IE-504B 15-E-504 B Stage " i
HE-504C 15-E-504 C Intercooler " wow




Aﬂ_{[{ﬁ@@wwﬂmm

EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO.__ O DATE 10/10/80  pANT NO. 15 JOB NO. 251 SHEET NO. !® of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM 10 FROM 10
NG NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL
HE-505A | 15-E-505 A 5th 0-251-4Y-18] 1Z-10
HE-505B |15-E-505 B Stage " "o
HE-505C |15-E-505-C Intercooler , " no
HE-506A |15-E-506-A 6th " 1Z-14
HE-506B |15-E-506 B Stage " now
HE-506C [15-E-506:C Aftercooler " won
S-516A 15-Y-516-A Oxygen " 1Z-12
$-516B 15-Y-516 B Compr. Discharge L
S-516C 15-Y-516 C Silencer " wow




MM@BWWMG EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV. NO. 0 DATE 10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO. 20 of 26
AIRCO | BEcHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM TO
NO. NO. DIAG. NO. NG PROCESS | MECH MECH BECHTEL
HE-509A |15-E-509A | Surface | o-251-4v-14  12-10

HE-509B _ [15-E-509B ) Condensor " "

P-514-1A [15-G-514-1A] _Condensate " 12-35
p-514-1B  |15-G-514-18] Pump " " ow

P-614-2A {15-G-514-2A] Condensate " 12-35
P-514-28 15-0-514-23'? Pump " non




EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO. 0 DATE __10/10/80 PLANT NO. 415 J0OB NO. 251 SHEET NO. 21 of 26
AIRCO | BECHTEL AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM 70
NO. NO. DIAG. NO. NQ PROCESS | MECH MECH | BECHTEL
CP-55 15-K-55 Cycle No Compressor [0-251-4Y-17] 1Z-13 9/30/80 10/3/80
HE-551 :15-E-551 CP-55 Intercooler- . 0-251-4Y-17 1Z-13 9/30/80
HE-552 15-E~552 CP-55 Intercooler " now "
“HE-553 15-E-653 CP-55 Intercooler " wou "
HE-554 15-E-554 . CP-55 Intercooler " now "
HE-556 }15-E-556 CP-55 Aftercooler " "o om n
S-557 15-Y-557 CP-55 Vent Silencer " 12-14 "
HE-T1 A -F| 15-E-T1A-F Warm Exchanger. 0-251-4Y-16| 1Z-15 10/15/80 | 10/21/80
HE-72 A-¢ | 15-E-72A-F|| Intermediate .Exchanger " o " "
HE-73 A-F| 16-E-T3A-F | Intermediate Exchanger " wo " "
HE-74 A-F | 15-E-T4 A-F ,lntermedi'avte Exchanger " w“on 1 "
HE-75 A-F| 15-E-75 A-F Cold Exchanger " "o n "




M@Brvwﬂmﬂs EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.___ 0 DATE__10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO, 22 of 26
arco | eecurer | aRco | arco DATES
ITEM ITEM : DESCRIPTION . FLOW SPEC FROM T0 FROM TO
NO. NO. DIAG. NO, NO. PROCESS | MECH MECH | BECHTEL
EV-60  |15-E-gq Hi Level Evaporator lo-251-av-29] 1Zz-16 9/29/80 10/3/80
EV-61 15-E-61 Med. Level Evaporator " v " "
EV-62 15-E-62 u Lo Level Evaporator " " 1Z-16 " "
CP-63 15-K-63 Hi Stage Compressor | " "on " "
CP-64 15-K-64 Lo Stage Gompressor | . " no ! "
HE~64¢ |15-E-642 Freon Condensor ‘ " "o " "
HE- 65 15-E-6 § Receiver j " "on " !
'CE-16 15-K-76 Hi Level .Compr. Expand.p-251-4Y-16 1Z2-17 9[29[80 10[1:!/80
CE-11 15-K-71 Lo Level Cqmpr. Expand, " K 9/28780 10/3/80
HE-761  |15-E-761 Compr.. Expand. " 12-18 9/30/80- | 10/3/80
Aftercooler " "
HE-671 | 15-E-671 0il Condenser 0-251-4Y-22 |
SP-672 | 15-Y-672 Oil Separator "
D-66A 15-Y-66A | Purge Drum "
D-66B 15-Y-66B Purge Drum : "o
CP-61 16-K-67. Transfer Comp. ; "




JARGD Cryoplants

EQUIPMENT LIST

BRECKINRIDGE PROJECT

REV, NO.__ 0  DATE __ 10/10/80 PLANT NO. 15 JOB NO. 251 SHEET NO, 23 of 26

AIRCO | BECHTEL AIRCO AIRCO DATES

ITEM ITEM DESCRIPTION FLOW SPEC FROM To FROM TO

NO. NO. DIAG. NO. NO. PROCESS | MECH MECH BECHTEL
T-80 15-D-80 LQO Storage Tank 0-251-4Y-20 12-19
P-801 15-G-801 Liquid Oy Transfer .Pumg| 0-251-4Y-2q  12-20 10/17/80
P-861A 15-G-861A Liquid Oxygen " 1Z2-21 10/17/80 | 10/22/80
P-861B 15-G-861DB Vaporizer Pumps " "o 10/17/80 | 10/22/80
HE-86 15-E-86 LIQ Oxygen Vaporizer " 12-22
T-81 15-D-81 _ LQN Storage Tank 0-2561-4Y-21  1Z-25
P-811 15-G-811 Liguid Nitrogen " 12-217 10/17/80 | 10/22/80

Transfer. Pump " won 10/17/80 | 10/22/80
n




'AHM@" voplents  EQUIPMENT LIST © BRECKINRIDGE PROJECT

REV. NO.__0 DATE __10/10/80 PLANT NO. 15 J0B NO. 251 SHEET NO, 24 of 26
| T
AIRCO | BECHTEL AIRCO AIRCO DATES
H';EM ITEM DESCRIPTION rALGowo s::ec FROM T0 FROM 10
0. NO. _ DIAG. NO. O | PROCESS | MECH MECH | BECHTEL
HE-g8 15-E- 88 Med. . Press. Ng Vapor. |0-251-4Y-2§ 1Z-29 ‘
P-B81A | 15-G-881A}| Med. Press. Ng . oo 12-30

P- 881B 15-G- 881B|| Vapor Pump T now

T-89 ~15-D-A9 Condensate Tahk -251-4Y- 17131

P-891A 15-G-891AF Condensate Pump . l 12-32

P-R91D 15-G-891B Condensate -Pump " 17Z-32
HE -99 15-E-99 Derime Heater (Steam) |0-251-4Y-25 12-33 10/9/80

WD-1- 15-E--1 Waste Disposal Unit 0-251-4Y-25 ..1Z-34




MMBWWHWB EQUIPMENT LIST : BRECKINRIDGE PROJECT

REV. NO.__ 0 DATE__ 10/29/80 __ PLANT NO. 15 - JOB NO. 251 SHEET NO. 22 of 26
aRco | sEcHTEL ' AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM TO
NO, NO. DIAG. NO. NO PROCESS | MECH MECH | BECHTEL

HE-40 15-E-40 Argon Heat Exchanger {0-251-4Y-231 1Z-36

CP-41 15-K-41 Argon Compressor 0-251-4Y-24 12-37

HE-411 15-E-411 Argon Comp. Intercooler " .

HE-412 15-E-412 Argon Comp. Aftercooleq n 12-38

‘DO-43 15-Y-43 DEOXO Reactor " 12-39

HE-45 15-E-45 Reactor Aftercooler " 12-40

SP-451 15-Y-451 Separator " 1Z-41

R-46 15-V-46 Refrigeration Unit " 12-42

HE-461 15-E-461 Argon Chiller " 12-43

SP-462 -15-Y-462 Separator : Lo 12-44

D-47A 15-Y-47A Argon " 1Z-45

D-47B 15Y-47B Dryers. " 1Z-45

F-471 15-Y-471 Argon Filter " 1Z-45




/N Gryorlants ‘ EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO. DATE __ 10/29/80  PLANT NO. 15 JOB NO. _ 251 SHEET NO. 26 of 26
AIRCO | BECHTEL | AIRCO AIRCO | DATES
ITEM ITEM i DESCRIPTION FLOW SPEC FROM T0 FROM 10
NQ NO | DIAG. NO. NO. PROCESS | MECH MECH | BECHTEL
SP-48 | 15-Y-48 - | Hydrogen Scparator 0-251-4Y-23| 1246
Cc-49 15-C-49 E Pure Argon Column 0-251-4Y-23] 17-46
 SP-492 15-Y-492 Crude Argon Surge Tank |0-251-4Y-23] 1Z-46
}IIB—493 15-E-493 Pure Argon Column 0-251-4Y-23| 1Z-46
' Reboiler
HE-494 15-E-494 Pure Argon Column 0-251-4Y-23] 1Z-46
Condenser
T=85 15-D-85 Pure Arpon Sto -251-4Y- 1741
P-851 15-G-851 | Liquid Argon Transfer ]0-251-4Y-23| 1Z-48
Pump '
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4.0 DATA SHEETS AND SKETCHES

Equipment items conforming to Airco Specification No. 1Z-8 as shown on
the Equipment List are proprietary and are not included in this section.
These items are available for DOE review at the Houston offices of

Bechtel Petroleum, Inc.
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4.1

Data Sheets for Tanks

0-251-1Z-25:
0-251-12-47:
0-251-12-19:

Liquid Nitrogen Storage Tank (15D-81)
Liquid Argon Storage Tank (15D-85)
Liquid Oxygen Tank (15D-80)

4-3
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Liquid Nitrogen Storage

Tank

15-D-81

ISSUED FOR PHASE 0
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/AIRCO Indusirial Gases ~ OsTanoaros

ISSUED FOR PHASE @ secmernons

O oAaTa

NO. 0-251-12-25

TITLE LIQUID NITROGEN STORAGE 15-0-%\

L. Scope

This specification covers the furnishing of all labor, materials,

tools, equipment and insurance necessary design, fabricate, deliver
and erect one cryogenic flat bottom storage vessel. Insulation,
stmg and cleaning and preparauon for cooldown with the eryogenic

liquid is also included.

2. Location

The site is located in Breckinridge County, Kentucky. The site
will be located along the -Ohio River in Breckinridge County,

. Kentucky.” The nearest town is Addison.

3. Codes and Regulations

.31 The inner and outer vessel will be built to API standards 620.

3.2 Piping - ANSI B3LS or B3L3

3.3 Codes of any federal, state, municipal, or other legal political

subdivision that may apply (OSHA).

4. Piping
4.1 Inner Vessel -

The. following nozzies shall be provided for the inner vessel.

Nozzie L D. Description - Size
A Bottom Discharge 6"
B. Bottom Fill 3"
1] Top Fill 4"
D Top Vapor Otitlet e"
E Full 'rryeoek "
F. Level Connection (Liq) 2"
G Level Connection (Vaé) 2"
H Two (2) Pressure 6"
Relief (tcp)
WRITYEX BY, DATE APPROVED SHEET %O, = OPL




/AIRCO Industrial Gases O sTANDARDS NO. 0-251-12-25

(] INSTRUCTIONS

'SSUED FOR PHA‘SE ggiiilFchTloNs

TITLE LIQUID NITROGEN STORAGE 15-D-3\

4] Inner Vessel (con£inued)
Nozzle I D. Description . Size
1 Eighteen Inch Manway 18"
J Float Gauge with Tap -

Connections B, C,D,E,F & G- are to be grouped together and
penetrate through the lower shell of the outer vessel in a
duct type connection..

4.2 Quter Vessel

The following nozzles or outlets shall be provided in the outer -

vessel.
Nozzle 1. D. Description Size
M Nitrogen Purge 2"
N Pressure Vacuum Relief Vendor to Size
"0 Rupture Disk (protection 20"
inner vessel failure)
P ' Manway to Inner Tank 24"
Q Root Manway (annular 20" .

space relief)

5. Safety Devices

The vendor shall design, supply all safety devices for the outer tank.
Airco shall supply all safety devices for the inner tank. The

vendor shall test and install all safety devices (inner and outer
vessels).

6. Thermocouples

Six copper constantan thermocouples fastened to the inner vessel
shall be provided. Thermocouplies shall terminate in a NEMA 4
junction box mounted on the outer tank. Proper sealing for thermo-
couple penetration shall be provided.

WRITTEN 8Y paTE APPROVED SMEET NO._ 2 _oF 5




/AIRCO Industrial Gases [ sTANDARDS NO. 0-251-1Z-25

ISSUED FOR PHASE @ seamcanons

(J oaTa

TITLE LIQUID NITROGEN STORAGE 15-0-8\

7. Structural Requirements .

Supports, Platforms, stairs, etc. shall conform to the minimum
requirements of the AISC specification for design, fabrication

and erection of structural steel. Platforms and stairways shall

be open grating type with guard rails and toe plates in accordance.
with OSHA.

8. Cleaning

The vendor shall present a cleaning specification for the storage
vessels. The inner vessel cleaning methods are most important
and the vendor exercise extreme care when oxygen is to be stored.

9, Paintin:

Painting of the outer tank will be the responsibility of Airco.

10. Testing

The inner vessel and the safety devices associated thh this tank
shall be hydrostatically tested by the vendor.

WRITTEN BY oATE APPROVED _ sweer no._4_or S|




NO. 0-251-1Z-25

___ISSUED FOR PHASE 0

y "/ "..'
y T T T ..
!
: SELF SUPPORTING ROOF
: -
o | ) SEF SUPPORTING
=] & ' DOME ROOS
w - -2
o |
=]
: NS LOQSE FILL PERUTE INSULATION
""" W/FLEXIBLE RESILIENT BLANKET
{ 1.4 ON sHAL
) ...
1 y .'
v J---- T o i o —-— —::'-‘\ :
A N R S TSRS B
v &-:??39‘. A R S A S DOUBLE BUTT WELDED
-¥ TRYYE BOTTOM SKETCH PLATES
a1 |
: _ ANCHOR STRAPS
L‘ 4g! § INNER
I 1
| 551 $ CUTER
Product Liquid Nitrogen Capacity 3000 Tons @ -320
Design Locds:
Density 50.6 -#/FT° Quter Roof Live Load
Internal Pressure ] _PSIG  Earthquake Zone #_._
Design Vacuum Inches H:O Annular Space Pressure _2 " Inches H20
Wind 100 . . wmpH Plus Weight & Pressure of Insulation
Foundation. By Others :
Guaranteed heat leak = .25% of full capacity
Design Data: Inner Tank Outer Tank
Temperature -3208F Ambient
Code APl 620 APPN Q
N 553 & A353 A-783C
Bottom A - ~
Shell A553 A-283-C
Roof A553 A-2Z83-C
Allowable Plcte Stress 31700 PSI 15200 ¥51
837 ==

Joint Efficiency

DOUBLE WALL STORAGE TANK
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/AI RCO Industrial Gases O] sTANDARDS NO. 0-251-12-47

ISSUED FOR PHASE §iinas

Joara

L

2.

3.

TITLE LIQUID ARGON STORAGE TANK 15-0-%5

Scope

This specification covers the furnishing of all labor, materials,

tools, equipment and insurance necessary design,. fabricate, deliver
and erect one cryogenic flat bottom storage vessel. Insulation,
testing and cleaning and preparation for cooldown with the cryogenic
liquid is also included.

Loeation

v

The site is located in Breckinridge County, Kentucky. The site
will be located along the Ohio River in Breckinridge County,
Kentucky. The nearest town is Addison.

Codes and Regulations

3.1 The inner and outer vessel will be built to API standards 620.
3.2 Piping - ANSI B3l.5 or B3lL.3

3.3 Codes of any federal, state, ‘municipal, or other legal political
subdivision that may apply (OSHA).

Piping
4.1 Inner Vessel

The following nozzies shall be provided for the inner vessel.

Nozzle I. D. Description Size
A Bottom Discharge 4"
B Bottom Fill 3"
| Cc Top Fill . 3"
D Top Vapor Outlet 6"
E Full Trycock 2"
F Level Conneétion (Lig) 2"
‘G Level Connection (Vap) AL
H Two (2) Pressure 6"

Relief (top)

WRITTEN BY

OATE ___APPROVED sn:s‘rno..Lorﬁ_.




/AIBCU Industrial Gases [ sTanoaRDs NO. 0-25i-12-47

O INSTRUCTIONS

lSSUED FOR PHA:SE gSPEClFICATlONS‘

DATA

TITLE LIQUID ARGON STORAGE TANK '5-D-%S

4. Piping
41 Inner Vessel (continued)
Nozze 1. D. Description Size
1 Eighteen Inch Mam;vay 18"
J Float Gauge with Tap =~ —

Connections B, C,D,E,F & G are to be grouped together and
penetrate through the lower shell of the outer vessel in a
duet type connection.

4.2° Quter Vessel

.The following nozzles or outlets shall be provided in the outer

vessel. '
Nozzle I. D. | Description Size
M Nitrogen Purge -om
N Pressure Vﬁcuum Relief Véndor to Size
o ' Rupture‘ Disk (protection 20"
inner vessel failure) _
Manway fo Inner Tank 24"
Q Root Manway (annular  gom
space relief)

5. Safety Devices

The vendor shall design, supply all safety devices for the outer tank.
Airco shall supply all safety devices for the inner tank. The

vendor shall test and install all safety devices (inner and outer
vessels).

6. Thermocouples ,

Six copper constantan thermocouples fastened to the inner vessel
shall be provided. Thermocouples shall terminate in a NEMA 4
junction box mounted on the outer tank. Proper sealing for thermo-~
couple penetration shall be provided.

WRITTEN BY DATE APPROVED SHEET no.ior_-s-_‘




/AIRGU Industrial Gases - O sTanparos NO. 0-251-1Z-47

[J INSTRUCTIONS

lSSU ED FOR PHAqDE g;:ii‘F‘CATlONS

TITLE LIQUID ARGON STORAGE TANK '5-0-25

7. Structural Requirements

Supports, Platforms, stairs, etc. shall econform to the minimum

requirements of the AISC specification for design, fabrication

and erection of structural steel. A Platforms and stairways shall

be open grating type with guard rails and toe plates in accordance.

with OSHA. ‘

8. Cleaning

3

The vendor shall present a cleaning specification for the storage
vessels. The inner vessel cleaning methods are most important
and the vendor exercise extreme care when oxygen is to be stored.

—

9. Painting
Painting of the outer tank will be the responsibility of Airco.

10. Testing

The inner vessel and the safety devices associated with this tank
shall be hydrostatically tested by the vendor.

WRITTEN BY DATE APPROVED ] sHEET Mo, & _oF _5




NO. 0-251-12-47

ISSUED FOR PHASE 0

\

] SEF - SUPPORTING rOOP

P
o0 & 8 L0

SEF SUPFORTING
DOME ROOCE

52'
A8

" J LOGSE Fili PERLITE INSULATION
""—-——“—— W/REXIBLE RESILIENT BLANKEY
ON SHELL

t
‘F\ I DOUSLE SUTT WELDSD

SOTTOM SKETCH PLATES

e

ANCHOR STRAPS

925¢ § INNER
[ — *1
3! $ outer
Product Liquid Argon . Capacity__1000 Tons @30 'I»"
Design Locds: 4 ' . :
Density 87 #/F1? Outer Roof Live Load ; PSP
Internal Pressure 1 PSIG Earthquake Zone #_. 2
Design Vacuum: — 2 _InchesH:O Annular Space Pressure £ InchesH:0
Wind 100 MPH Plus Weight & Pressuwre of Insulation
. Foundation. By Others
- Guarauteed heat leak = .23% of full capacity
' Desigm Data: ~ r Tank Outer Tank
Temperature -3208 Ambient
Code APL 620 APPN Q
Material:
Bottom _A553 & A353 A-283-C
Shell A553 A-283-C
Roof A553 A-283-C
Allowable Plate Stress 31700 PSI 15200 PSL
Joint Efficdency 837% o=

DOUBLE WALL STORAGE TANK

Sheet No. § of §
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LIQUID OXYGEN STORAGE’
TANK 15-D-80

ISSUED FOR PHASE 0

Sheet No. ' nf 5




/AIBCU Indusrial Gases

ISSUED FOR PHA

(O sTanDARDS

INSTRUCTIONS
s E SPECIFICATIONS

O oata

NO.

0-251-1Z-19

TITLE LIQUID OXYGEN STORAGE TANK 15-0-80

L Scope

This specification covers the furnishing of all labor, materials,

tools, equipment and insurance necessary design, fabricate, deliver
and erect one cryogenic flat bottom storage vessel. Insulation,
testmg and cleaning and preparation for cooldown with the cryogemc

liquid is also included.

2. Location

The site is located in Breckinridge County, Kentucky. The site.

will be located along the Ohio River in Breckinridge County,

Kentucky. The nearest town is Addison.

3. Codes and Regulations

3.1 The inner and outer vessel will be built to API standards 620.

3.2 Piping - ANSI B3L5 or B3L3

3.3 Codes of any federal, state, municipal, or other legal political
subdivision that may apply (OSHA). A

4. Piping

4.1 Inner Vessel

The following nozzles shall be provided for the inner vessel.

Nozzle L D. Deseription Size
A Bottom Discharge 8"
B Bottom Fill 3"
C Top Fill 4"
-D Top Vapor Outlet 6"
E Full Trycock 2"
F Level Conneétion (Liq) A
G Level Connection (Vap) AR
H Two (2) Pressure 6"
Relief (top)
wAITTEN BY oaTe APPROVED. sueev o _2_or S|




/ARG Indusirisl Gases [ sTaNDARDS NO. 0-251-1Z-19

[J INSTRUCTIONS

'SSUED FOR PHASE ﬁéiiimmﬂms

TITLE LIQUID OXYGEN STORAGE TANK 15-0-20

4. Piping
" 41 Inner Vessel (continued)

Nozzle I D. Description Size

I Eighteen Inch Manway 18"

Jd Float Gaﬁge with Tap -

Connections B, C,D,E,F & G are to be grouped together and
penetrate through the lower shell of the outer vessel in a .
duct type connection.-

4.2 Quter Vessel

_The following nozzles or outlets shall be provided in the outer

vessel.
Nozzle I. D. Description Size
M Nitrogen Purge ' 2"
N Pressure Vacuum Relief Vendor to Size
o} Rupture Disk (protection 20"
inner vessel failure)
P ’ Manway to Inner Tank 24"
Q Root Manway (annular 20"

space relief)

5. Safety Devices

The vendor shall design, supply all safety devices for the outer tank.
Airco shall supply all safety devices for the inner tank. The

vendor ‘shall test and install all safety devices (inner and outer
vessels).

6. Thermocouples

Six copper constantan thermocouples fastened to the inner vessel
shall be provided. Thermocouples shall terminate in a NEMA 4
junction box mounted on the outer tank. Proper sealing for thermo-
couple penetration shall be provided.

WRITTEN BY . DATE APPROVED SHMEET no._3_or 5




/AIRCU Industrial Gases ' sTanDARDS ‘NO. 0-251-1Z-19

[0 INSTRUCTIONS

ISSUED FOR PHASE g.iiiTF'CAT‘ONS

TITLE LIQUID OXYGEN STORAGE TANK 15-D-30

7. Structural Requirements

Supports, Platforms, stairs, ete. shall conform to the minimum
requirements of the AISC specification for design, fabrication

and erection of structural steel. Platforms and stairways shall

be open grating type with guard rails and toe plates in acedrdance.
with OSHA. '

8. Cleaning

The vendor shall present a cleaning specification for the storage
vessels. The inner vessel cleaning methods are most important
and the vendor exercise extreme care when oxygen is.to be stored.

9. Painting
Painting of the outer tank will be the responsibility of Airco.

10. Testing

The inner vessel and the safety devices associated with this tank
shall be hydrostatically tested by the vendor.

wRITTEN BY - DATE APPROVED - SUEET' "O.A.O'i




NO. 0-251-1Z-19

ISSUED FO

48' 6"
43’

SELF SUPPORTING

N\ SHF SUPPORTING

o, T8 070N DOUSBLE SUTT WELDED
T1 104 BOTTOM SKETCH PLATES
ZLM--M_E' ANCHOR STRAPS

R PHASE 0

ROOF

DOME ROCE

LOOSE FILL PERUTE INSULATION
W/HEXIBLE RESILIENT BLANKEY
ON SHELL

70" 8 INNER
76 $ OUTER R
Product _Liquid Oxygen Capacity__8000 Tons @297 op
Design Locds:
Density 72.6 #/FT'  Outer Roof Live Load : PSF
Internal Pressure 1 _PSIG ' Earthqucke Zone 7. __ 2
Design Vacuum 2 InchesH:O Annular Space Pressure £ Inches H:O
Wind 100 _MPH Plus Weight & Pressure of Insulation
Foundation_ By Others ’ .
Guaranteed heat leak = .25% of full capacity
Design Data: . Inngr Tank Quter Tank
Tempem“re - 3 20 F lent
Code TAPT 620 AFPNQ
B 553 & A353 A-283-C
Bottom A : - -~
Shell A553 A-283-C
Roof AS553 A-283-C
Allowable Plate Stress 31700 PSI L5200 5L
85% -

Joint Efficiency

DOUBLE WALL STORAGE TANK

Sheet No. 5 of §



4,2 Data Sheets for Vessels

0-251-1Z-31:
0-251-1Z-39:
0-251-12-41:
0-251-1Z-44:
0-251-1Z2-45:

Condensate Tank (15D0-89)
Deoxo Reactor (15Y-43)
Separator (15Y-451)
Separator (15Y-462)

Argon Dryer (15Y-47 A, B)

4-21
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BRECKINRIDGE PROJECT
PLANT 15
OXYGEN PLANT
VESSELS

Sheet No. I of é




- TiME | o BATA FOL’BCOY, it Lo¢ Fiow | OENSITY [TEMP °F [7alssPsi_ 1 TiMeE | LL DATA FoOR. -
ARCO CRYOPLANTS : : L | FLUID -
e 2 l« ol La/uk [Bleu Snsiviudd NoRWT MM [ e ——- € T
|SSUED FO « (%] a2] uo0 34830 | 624 [358.4 poo/-1d 135.3[150 |7 b ——F— §—- S |
R PHASE 0 Z |o 7 — van i '_\:.. ll':‘
g ° e ¢4
; ey 3 — LAL !
- |z L — e d b))
s & S S
: L . .
o : VAPOR PREYY € MAX. AM).  ¢F - NN (DST0 DiNpLACHR RANGEY { C1kcas wodE)
o lafPloCclVy s SPELIAL CONDIT OvER 48"
@ 8 1O| CONTAMINANTY - MUFIL "0 0aG'y - L- 6101 (0%
. i ' NSURLE.ETC.
3 | COMPONENT  |TrP MATL[ CORR ALLOw| REMARKS | A SURRE-LIC opsy gro. am 10
s . Alipsoidal | 58 Saf 4Es Pt Litdiie
3 [ou6un ¢ meaps T asic-o [ 8T wik. eads DuriBidion 1 o BASE 2907108
=
("]
b3

}—t4———— 6 Ft

Position: Vertical
Shell Thickness: 1/4"
Head Thickness: 3/16"

+—— 3 Ft

e s

NTLS WELD - IN | None 0144 POST WELD MEAT TREIATMINT
REMOVABLE | None TotL FOR . (OTuiR
THAN
<Q0f)
B PRESS MARGIN. MIN SPEC 1353 & 39.7.. 5 175 _ P3|  epgciaL REQUIREMENTS
"':, MIN. DESIGN PRESS AT 0P 175 Pgic (MARLt OPER) | o T3" Asme sEC ~m
Vs |SYSTEM PSY SET AT 175 PSIC  LOCATED
2% [MINDESICN TEMP 500 T @ 175 POIG LOADINGS
« . n
T Z[aATERNAL PREVY DEVIGN: Fv. For SERVICE CCYCLIC, LETHAL &7 )
VAIvESSEL SUPPORT ODATA  SKIRT __ LEGS YesLUGS __ Steady )
1]
; a No specific SADDLES (C-527) Personne
“""“Lmamﬂ;‘“ GRADE FIREPROOFING _No | INSULATION protectigH K 2"
o] SERVICE N0, (8T JRATNG T‘f‘;“ NOU SERVICE N0, [H¢T [Havg .l'".c;ll
NO- REO'E 911t L PALING! o5 worc| NO- REQ0 911 JWPaing N'g'(
- ]
Z{,-
SE 3

J-4

o i-10-3 1

) J-2

J Z J-t Pyv

sl

N 7

Of,le

7 €
q
3 | Steam Outlet 1 2"

2 | Ha0 Outlet I 4"
] 20 _(ntet 1 4" M| MANWAY
(& DESIGN _BARIS
REV [ DAY 1ISQUED FOR PRACIMINSTRUS UNIT [P80)1c Y|
JOB NO. vESSEL DESICN DATA IMEET VESSEL NO. | REV.
SLRVICE Oxygen Plant, Plant 15
2l UNIT i50-89 Condensate Tank, 251-1Z-31

SHEET 2 OF 6



FIRCO LA LTS

ISSUED FOR PHASE 0

1(5)

)

N

(v

}g———— 5 Fl

£y
B BN
3an
— @)
Two Vessels Required
Position: Vertical
Thickness Cylindrical Shell: 5/16"

Ellipsoidal Head: S/

. ol eloe L BTN T T .f_w;n.‘dl_-‘fu.‘-‘.i [ AY R B4 P
2 lalmn ik bl stR RO kol [y [ — 0 6§
a %] cmdetia2a,a55 | 0.478 oo J—‘HPT 57.3 |15 |, =t g Lp e
é o) 2 [Crude Af 24455 | 0.15 643 |00/ 573 |7 § :::'—t —\i, o
- a
2 |3 ™ — LAl
* |z LA _m_1_J-—l d 5
.5 c N - -«
S 13- -
O |wlvAPOR PREYY ¢ MAX. AN).  F = PIA (D$T6 DAPLACER BANGEY [ CdrLd wokk)
ar el dR0CIRY a SPELIAL CONDIT OvER 48"
8 |0 CONTAMINANTY DAEL T0 pwl'd L 8101( €708
. . NSuRLE.ETC.
% | COMPONENT  |TrP MATLI CortALLON| REmarks | 2SORRE LT o ie gro 10
s Ellipsoidal ’ 52'33:2.1‘:'5‘".' ‘:,,",9,‘,‘.' cﬁ: Y3
| SWELL ¢ HEaPY | 304 SS. | None MIN.| —rC AT T TR
e NTlv:S WELD - 1N 10744 POST WELD WEAT TREATMINT
¥
- REVOVARLE | Catalvst m FOR ____ (OTHER
p3 . THAN
SoDE)
[—Tz PRESY MARAIN. MIN SPEC 523 ¢ JL.7.. : _75 _Psi SPECIAL LEQUIREMENTS
hd
G Z1MIN. DESICN PRESS AT 797 75 P3iq (MARCY OPER | copg: psmE seetion Vil
w|SYSTEM PSY SEYT AT 25 PSIC LocAYED Qutlet .
T o
Z 7 |MINDESIGN TEMP 1000 *F@ 75 PYI G LOADINGS
«2[3 - -
s SXTERNAL PREYY DEY1GN: Not Required FOR SERVICE (TYCLIC, LETHAL tre)
J ZIvESSEL SUPPORT DATA  SKIRT _Yes LEGS __ LUGS
l;; No ﬁpecific Requirement SADDLES (C-S27) ___ Steady
HEIGH MIN. ABV GRADE FIREPROOFING _No | INSULATION: THK.
! NY w0, (BT [RATNG] VTV Ty, ND. (L§T. Javiag[INT L
-1 No SERVICE leken ; a1t [ raunajanhE fno.| SERVICE R6Q'0 |91 LE [ihaung| 08 28
- : ‘ :
Z)-s
Zle
.U\ 4,-3
g2 fs-2
N - i‘l Pyv
9
N 3 -
N 3 —
h
Ou- [}
A ¥
Jo{ g
| 3
5[2 | Crude Ar Out 1 hee
1_|{Crude Ar Inlet T {io" M-1]_ WMANWAY R RLY
N DESIGN BASIS
REV | DATE A . —__1SSUED FOR PROCIN|INITRUK UNIT 78D ikt
£~ | 08 NO- VESSEL DESICN DATA INELT VESSEL NO. | REV.
d& SIRVICE Oxygen Plant 15 :
251 UNIT 15-1-43 Deoxo Reactor 0-251-12-39

SHEET 3 oF &



N N U A I S L T A T W 1Y

. . ! :
S‘ __‘__ \_a woe o b ten ' s [.-- ry 0
AIRCO CRYOPLANT I ' 2 ld i v ChInR bl ey FTINORMDaymd o] max D) [ a—- 4 e D
ISSUED FOR PHASE 0 < s e R S i
Z o rude Ar| 24,455 | 0.49 Jioo [150/-19 55.3 | 60 |¥ — 4w — -\-i, o
=3 K H L .
; (L) .’. — AL !L
B _'“ N ST )]
w |¥ - ’ @
S |2
O [w| vAPOR PRESY ¢ wmAx. AN). of ¢t PHIA (DSTO DipLacER QauaEy (et woKt)
ot la| FioctVy : 4 SPELIAL CONDIT OVER 4B
O O coNTAMINANTY DI 10 0wG's S L- 6101 ( £70%
c ' » ETC.
% | componuy tre mavif coatavow| memanws  JIRSOLENLCL Gie gry s 10
£ W | & 516-70 1/8" Ellipsoidal TSRV AES R e
@ 3 [ 3uhur ¢ HEany LA SI6 MIN. | Hends ovosuiyon sk ybacs enoyiofd:
= TS WwELD <IN None 10741 POST WELD MEAT TREATMINT
- REMOVADLE | None T0TAL FOR ____ -~ (OTHER
z THAN
¢oDE)
o PRESY MARCIN. MIN SPEC 55 233 _80_psIQ SPECIAL REQUIREMENTS
3’: MIN. DESICN PRESS AT 100 80 P8iG (MARGY OPER) | copg ASME Section VIl
Cw|SISTEM PSY SET AT 80 PRIC  LOCAYED
z" MIN.DESIGN TEMP 150. °F @ g0 PYIG A LOADINGS
<23 . -
3 CATERNAL PREYY DESILN: Not Required FOR SERVICE (CYCLIC, LETHAL lfC)
\—l JAIvESSEL SUPPORT DATA® SKIRT Yes LEGS _ LUGS
@ ;’ B No Specific Requirement SADDLES (C-527) ____ Steady
HEIGHT MIN. ABY GRAPE FIREPROOPFWNG _No INSULATION® No  THK.
woulj NO. 88T [RATING[NT i Tyon NO. (8T [EavagfinT
o no.| SERVICE REOD | 3128 [ racmaian hE im0 | SERVICE ate'o lmak mw“ 1ep 08
I
|-
S J-$
J-&
o~ -fo3 !
wd[2[2-2
N M Pyv
s -
rl 15
= I
@ 7o
| 4 o
3 | Crude Ar Outlet 12"
—~<—— 4 Ft — 25 TH,0 Outlet "
3 [ Crude Ar Inlet [I2" M-1] MANWAY [
Position: Vertical
Shell Thickness: 3/16"
Read Thickness: 3/16"
| 8 JOELIGN BA1S I
ALV | OATE iS3UED_FOR [FROCEa|WivAVK Uit [P R0 jG1)
£ | 908 NO- VESSEL DESIGN DATA $WiELTY VESSEL NO. | REV.
% SIRVIiCE  Oxygen Plant 15
251 UNIT .15-\-45| Separator 0-251-12-41

sheeT 4 oF 6



AWCO CRYOFLAINS

ISSUED FOR PHASE 0

Fosition: Vertical
Shell Thickness: 3/16"
Head Thickness: 3/16"

39

bt 3 Ftl ——pn—t

5 | ;‘v‘» FooD e i” T B 3 v-.t:‘,-",_ltz'}_ _|._._,t, [T S N

o g b Ivk Jubicy £ SotmDiec/nd NIk AT D i — 1 $e T
< | Crude_a:]13,602 0.55 38 [100/-1¢ 54.3 |60 | — e ——4— -1 ';‘.-
3 e : H — AN — _\: n
° - — XLl ar
z |o 2 | caL

E V‘.-. — LLt d—l)
a2 - » w
w |« |— &b
o |
o VAPOR PRESY C MAX. AMp. P = A . RauGEy [ CCLE WOKE
& [&rFtochis D518, Quptact, douty (et oo

CONTAMINANTY (D AEFOL 0 0wa’s UL 6101 £70%

> | COMPONENT T wmaATLl Co DSURLE.CTC.
3 ¢ 1 RR ALLOW| REMARKS a“f‘ Tﬂusu u:‘us'flgtz‘m. srl%
> v " Ellipsoidal v81 g AN alop '
S | SHuy ¢ mEaDy T A-516-70 1/8"  MIK.| " Heads °mwnoi~m SALE Broraptrn
S TR AL N | None To%a, POST WELD HEAT TREATMANT
bt REMOVARLE None T0TAL FOR . (OTHER
z THAN

PRESS MARCIN. MIN SPEC 55 4 2o ; QU py 20:)
- : L SPECIAL REQUIREMENTS
aZ MIN. DESICN PRESS AT 10P gy Pfiq (MAKLY OPERD | o o ~ouere oo
j.&. SYSTEM PSY SET AT _80 PSIC  LOCATED
ZTMINDESICN TEMP 150 *F @ 80 PSIG LORDINGS
<20:

SXTERANAL PRESY DESIGN: Not Req'd FoQ
T3 : SERVICECCYCLIC, LETHAL ETC
O S[VESSEL SUPPORT DATA" SKIRT __ LEGS YestUGs Steadg LETHAL £7C)
3 5 No Specific SADDLES (C-527)

HEIGHTRoquir WdN. ABY GRADE FIREPROOFING _No_ J INSULATION: No  yHK.
N N0 TIAT ARGV Ty NO. JEY. v inT T
LN SERVICE  Inporo, szt jrauma s no | SERVICE  giqip lyiag i 116 08
Zl-6
-5
=3
et fu-4

A i-1)-3
o o
g f2))-2
N} BN pyv
e
el 8
Al
Ou- [
rd M3
SN
[3{ 3 [Crude AR Outlet | 1 brAY
212|120 Outlet ] ™
I _|Crude AR Inlet 1 127 1] MANWAY
K DELIGN BALIS
REY [ OATE ISSUED FoRr PROCEV|ISTRUN UNIT |PR0 LY
Gy | 908 NO- VESSEL DESICN DATA WNIELT VESSEL NO. [ aEY.
i 25 SIRVICE Oxygen Plant 15 ; :
UNIT 15-X-462 Separator 0-251-12-44

SHEET 5 oF b



Time | o0 BATA FORIECOT, z SEUMTYTEMP oF  |PREMPSI_|TaME {LL fATA fOR.
: FLuid = ,
AIRCO CRYQPLANTS 2 lelmiul 7 4 own fisica prfRctufmimd nenluae [ T F i — 0 FED
« (% Crude Ad 18,398 | 0.29 38 hs0/-1d 54.3 | 65 |- — e ——4— g—- e
ISSUED FOR PHASE 0 3 ;o pmTSeer
r3 H (1YY . 4
2o 2 = I |
B ¥ = — d
w [E » — L )
2 1 —1
O |w]| vAPOR G WA ANp.  ef = 314 (DST0 DAPLACEE QANGEY ([ CCLE iOKE)
& g oc - 'a SPELIAL CONDIT OvRQ 48~
CONTAMINANTY @CHIR 10 0eG') J- L 6701 (600%
% | COMPONENT  [TrP MATL] CORR ALLON| REMARKS Dsuree.ovc.
s
)
-h
«
'—
-~
b3

(3
T

3L

Fa—

7/

e

©)

4 It ——r

Position: Vertical

Shell Thickness: 3/16"

Ellipsoidal Head Thickness: 1/16"
No. Required: 2

3 “fow

SufLL ¢ HEADy

a-s16-70 | 178w |EIBsOMdel

81 NIARIPTY ST il Y
@ ““ 1'“ né’-l " IO e ‘rg‘(g“
. . -3
nnlunou 1] ,‘A{; og".p;.

wiLD <IN None 10TAL

NTLS POST WELD NEAT TREATMENTY
REMOYANLE {Desiceant T0TAL) Mole-sieve FOR _____  (OTHER
15pt)
o [PRESS MALGIN MIN SPEC_ 33 ¢+ 5. : B0 MKl apgciaL 1EQUIREMENTS
p 3
3.0 MIN. DESIGN PRESS AT 700 45  PiG (MARC Y OPER.) | 08" ASME Section VIl
Cw|SYSTEM PSV SET AT B0 _ PSIC LOCATED
z " [MINDESIGN TEMP 500 "F@ 80 PSIG LOADINGS
&L Qe A [) N et
xS SATERANAL PREYWS Oisl(..ﬂ. None Required FOR SERVICE (CTCLIC, LETHAL lff»)
U LIvESSEL SUPPORT DATA  SKIRT Yes LEGS __ LUGS .
;' b= No specific requirementSADDLES (C-527) 8 Hour Cycle
HEIGHT MIN. ABY GRADE TIREPROOFING _No | INSULATION: Yes 1y 3"
N1 WO [B4T [GAVING]'NT  Tnon) NO. JEL Y. [RavisgpnTe
no-| SERVICE  laporp . aaa fimaemaliyPs o | SERVICE REQ'0 |81k [ihacug|L2 08
& :
;-
Z])-s
J-e
wni-1-3
M m
) EAL Pyv
9
oL
Of,.e
7 hal ©
4
3
2_|Dry Vap Qutlet 1 12"
1_|Sat Vap Inlet 1 12" M-1] MANWAY 7 [18”
- OEVIGN BATIS ‘
RAEV ] 0ATE 1ISSUED FOR In i YRS vNiT uo,TA
T JOB NO. VESSEL DESICN OATA SMIET vEssEL no. [ IV ]
148 251 SLAVICE Oxygen Plant 15
- UNIT  15-4-47A.,D Argon Dryer 25i-12-45

tHEeT § oF §



4.3 Data Sheets for Exchangers

0-251-12-1:  Reversing Exchangers (15E-21, 22)

_ 0}251-12-5: Direct Cooler (15E-13)
0-251-1Z-11: 0, Compressor Aftercooler (15E-508)
0-251-]2-15: Liquefier Heat Exchangers (15€-71, 72, 73, 74, 75)
0-251-1Z-16: Refrigeration Unit (15€-60)
0-251-1Z-18: Nitrogen Cooler (15E-761)
0-251-12-22: Liquid Oxygen Vaporizer (15£-86)
0-251-12-24: Steam Turbine Condenser Unit (15E-113)
0-251-1Z-29: M.P. Liquid Ny Vaporizer (15£-88)
0-251-1Z-33: Derime Heater (15E-99)
0-251-1Z-38: Argon Compressor Aftercooler (15E£-412)
0-251-1Z-40: Argon Cooler (15E-45)
0-251-12-42: Freon Refrigeration Unit (15E-46)
0-251-1Z-43: Argon Chiller (15E-461)
0-251-1Z-52: Turbine Steam Condenser (15£-509 A, B)
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HEAT 8 MATERIAL BALANCE
[ FLOW TEMP PRESSURE Stream)
#/HR - UF PSIA
1 78791.3 MPN
2 78791.3
@ @ @ @ @ 3 78791.3
4 -
P ——
§ 78791.1 LPN
7 78791.3 .
8 78791.3 84 15.3
HE-22 3 138861.5 T2
A 8 c v = 10 1398675
11 1198675 20,9
12 646409,0 Air
13 646409.0
@ @ [ 14 §46409.0 90 100
@ @ @ 15 422752.9 WNa
e 16 422752.9
17 4221752.9 84 15.1
@1 A 4 A 4
HE-21
A B c D [
" ME No. TOTAL © or AREA
@ @ @ @ BLU/IIR OF
HE-21
TTE-23
PRESSURE DATA
WORKING MAXIMUM ALLOWASB
FROM PT| TO PT. | ppesgure | PRESSURE AP
PSIA PSIG PSi
3 150 3.0
€ 8 25 2.0
11 ;- 25 3.0
14 12 150 3.0
15 17 150 2.0
TURNDOWN REQUIRMENTS
STREAM DESCRIPTION OPERATING RANGH
A MPN 75-110%
B [.PN 75-110%
[o] [or} 75-110%
D Ajr 75-110%
E WN9(2.0%09, .42%AT) 75-110%%
% = WT, %
Case V Drawing E
ACMANRS,
1) A heat leak of BTU/HR has
been added to the duty of HE-22 2 IV#%_AM.
1/23f80 __ Process Data WKF | AE 0-251-12-1
1 2)_Unit to be vertical with cold end up [31/B0 Process Lata WRE AL U-251-17-1
teawe Oate Dessription of lseve (119 App o Spee Me. .0 M Me.

J) _Vendor's design should meet case VI

{low condijtjons,

4) Vendor to calculate pressure dro
or each stream through each exchanger

wn

/AIRCO Cryoelants Corporation ., or

Design_temp. = -3200/+150°F for Mosvlaaturer wie Rot, 0 we.
all Sll'gﬁms Sorvias of Ualt Reversing Exchanger Coren por Uait
— LITT) Yype Uails_Reg'e. Corne In Boreiiel
£T T £ |IRE Suriese per Uil Surtess per Core Pasition vertical Cores In serles




CR 8030 - 3/72

Prtd.in USA
HEAT 8 MATERIAL BALANCE
PT FLOW TEMP PRESSURE Stream
#/HR oF PSIA
1 895065.2 N MPN
2 BYSHS. 2
0,006 6 ¢ i
4 134, -
T 4 S 134. 84 90
6 7278.3 LPN
7 7278.3
8 7278.3 84 15.3
HE-2Z 0 131488.4 O3
A B c D E 10 131488.4 _
11 131488.4 84 20.9
12 646409.0 Air
13 646409.0
@ @ r 13 646409.0 90 100
©) ® 15 4243041 WH
(SR 16 424304.1
17 424304,1 84 15.1
®1 ] [
, HE-21
A B C D €
HE No. TOTAL Q ot AREA
@ @ ® @ BTU/HR o
HE-21
HE-72 A
PRESSURE DATA
WORKING MAXIMUM | ALLOWABLE
FROM PT} TO PT | poegsure | PRESSURE AP
PS1A PSIG PSt
5 150 3.0
8 5 25 2.0
11 /\ 25 3.0
14 12 [ARY 150 3.0
15 17 150 2.0
-
TURNDOWN REQUIRMENTS
STREAM DESCRIPTION OPERATING RANGE
A MPN 15-110%
B LN 75-110%
o] [o)) 75-110%
D Ale 75-110%
E WNa(2.0% Qq. 1,22%Ad) 15-1109%;
H = NWT %
Casé VI Drawing F
RCMARRS
1) .\ Teat Teak of BTU/HR has
been ndded to the duty of HE-22 i0/A 13| ADDED nOTE 6.
V107280 Process Data wip |AE 0-25]-171
) Ot to be verticul with cold end aip } _Lu/3i/ko Lrocess Datn WKE TALR 0-251-1 2-1
leaue Date Oeraripiien of losue Can, App o 00 Na. 0 M No
3) Vendor's design should meet case V
flow conditions
4) _oundor to caleulate pressure drop {or / IRGU Brvoplants Gurporanun SHE
leach _stcenm through each exchanger ET 3 oF 9
S) _ Desirn_temp. = =3209F/+ 15051 for uanvleatvrer uir Mot 50 we.
ali_streams A Sorviee of Uait itoversing Exchangor Cores ger Uail
bl THREE UNITS REAUWRED /1N [ Trpe * Uity Aeg'd. Cores In paratlel




Time | oL DATA fOR7PIDY, = 3‘.‘ FLD FLow [oensitY|[TEmMP °F |PressPsia [ Time jui Data fon
2 lefnene Wb/ uR Ji8/cu FT]Nok s [masined NoRW] may i —— 1 ¥ O
< %1 [ air | es23a6] .315 | 256 poo/3P o1 J12s | i
Z ol 2 [ air |es2a6] 510 | 90 posas’ 125 ¥ w
° 3 |water _}i,106,060] 62.2 85 h25/3%" yo1 | 125 |8 .
%S Jo| 4 [water "J,106,006] 62.0 115 1125/37 100 [ 125 |2
AIPCO CRYOPLANTS | 4 A @
- |5 0]
- |
' : : )
MA). . of = [] QANGEY | (G tuOKE
. ] 2 : v :: 3. AN) ] A @:v:ﬂu:u:::?::m v ‘lﬂ" i\
|SSUED FOR PHASE 0 S O] cONTAMINANTY %uut 10 bes'y Jo L 67001€ 6702
' % | comronant  frve marifcont ateow]| fpmanxs @b’_,:"“;:-:"‘;m,." 10, $118 10
s Ellipsordal B Hhag Aenet a0, e
31 oh ¢ mtapy | GAren 1/16" MIN, S erintgon i L PACE OaprL DD,
<  IWELD ¥ ITrays 5.8. | NonelOTAL POST WELD WEAT TREATMENT
j8'-¢° i.o LR LR R ) REMovALE SS NonetgTaL|60 mesh FOR ___  (OTHER
z ad InAN
PRESS MARGIN. MIN SPEC 101 4 381 : 19T P9iAf  wpgciaL REQUIREMENTS

MIN, DESICN PRESS AT 0P 125 PiG (MARGY OPER ) | 00" ASME See. Vil Div. 1
SYSTEM PSYV  SET AT 125 PHIC LOCATRD
MIN.DESICN TEMP -10° °F@ 125 PSIA LOADINGS

TATERANAL PRENY OBY1CN; ot required  FOR SERVICE (CYCLIC, LETHAL ETC )
vESGEL SUPPORT DATA SKIRT_Yes LEGS ___LUGS __

, SADDLES (C-527) ____
HMEIGNT _4' _ mMiN. ABY GRADE FIREPROOFING

’
’

I

?
10
JIg

INSULATION . None THK

MECHAN! CAL
L DEYIGN REQ'M

o N0, [etT [Rana] IV oy NO. [I§Y [Fivisg[inT 1
no.l SERVICE /oD ,uLI-:uuM art|no | SERVICE Q0 [ 9116 [AFacg]TYE 08
J-6
Level Switch 1 far 150&53
Level Switch 1 3" [S08R
R EAKER
VORTEx BR ~3 [ Level Control 1_|2"_J504RE
- evel Control 1 2" JSO08RH
I 8 PV
9 .
8
N
- E- 1
\s-E-I3 o a
_ 2l
4 | Water Out 1_110° B508R
3 | Waler Infet 1 10" Ji50éR -3 | Manhole 1 |18
2 | Air Out 1 36" 1 = Manhole 1 ] 18"
11 Alr Inlet 1 n JIS08R M- 1] MANWAY 1| 2
PosiTon : VERTICAL '
SHELL THICK HESS 2 7/8 " ‘ . : BELIGN _BANI
HEAD THICK NESS. If2" tVIpiif —153UED_FOR A G TEoRONT JFIE G
T, J08 NO VESSEL OESIGN DATA SHEERT VESSEL NO. | REV
% 251 SIRVICE  Oxygen Plant, Plant 15 .
‘ UN - Direct Cooler, 251-12-5 AIRCO CRIOAANTS |

SHeeT 4 of 19
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HEAT EXCHANGER SPECIFICATION SHEET 0-251-12-11
CUSTOMER ANO L. EXCHANGER
PROJECT LocaTion Bechtel - Breckinridge, Kentucky MANUFACTURER
ranT #15 Oxygen Plant EXCH. NO. 15-E-508 REQ NO.
seEAvicE oF UNI1_ O9 Compressor Aftercooler ITEMNO.  15-E-508
size 2051 Sq. Ft. TYPE ALEP (HORIZIVERT) CONNECTED IN SERIES PARALLEL
SURFJUNIT (EFFIGROSS) 2051 Sq. Ft. sHELLs/umT  One SURFISHELL (EFF/GROSSI 2051

PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUID CIRCULATED Water Oxveen
TOTAL FLUIOD ENTERING LB/HR 258,252 131.534
IN ouT IN ouT
LIQUID
VAPOR LB/HR, MW 131,534 132]131.534 132
NONCONO LB/HR, MW : S
STEAM
WATER lb/hr 252,252 258,252
FLUID VAPORIZED/CONDENSECD
GRAVITY, LIQ 1.0
VISCOSITY, LIQ. (VAP.) CP .79 /45
THEAM. CONO., LIQ. (VAP) Rtu/hr ft OF 280 180
SPECIFIC HEAT, LIQ, (VAP)
TEMPERATURE ‘F 85 105 264 100
OPERATING PRESS, FHXKIPSIG) 20 45 935 930
NO, PASSES/SHELL one one
YELOCITY FTISEC 2.7 9.3
PAESS. ORQP, ALLOW/CALL, PS) 574.85 5/0.71
FOULING RESISTANGE .002 ) .001
HEAT EXCHANGED 5,156,097 BTU/HR: MTD (CORR) (WTD) 60.3 ‘F
TRANSFER RATE, SERVICE 41.32 CLEAN 50.39 BTU/HR. SQ FT, 'F
CONSTRUCTION
SHELLSIOE TUBESIOE

DESIGN/TEST PRESS. PSIG| 75 7150 1030 / 5345
DESIGN TEMPERATURE °F 650 3200
CORROSION ALLOWANCE IN 1/8!! 1L8"
CONNECTIONS INLET B 8"
SI1ZE OUTLET 6" gn
RATING L
TUBES NO. 421 0o 3/4" THX [MINJAVG) 1 BW(FENGTH  9(! PITCH 5 /1 gFLOW —e= d & O O
TUBE MATERIAL A dmiralty TUBE-TUBESHEET JOINT
SHELL C.S. 25" 10 oo SHELL COVER INTEG.) (REMOVY
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) INO)
BAFFLESCROSS 18 Secmental TYPE 95 % CUT (DIAJAREA) SPACING 17 ou
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSUL THK.: SHELL

CHAN,

EXPANSION JOINT

GASKETS

COOE REQUIREMENTS

STAMP (YES) (NOQ)

TEMA CLASS SPECS

WEIGHT: EACH SHELL

BUNDLE

FULL OF WATER

REMARXS: MARK ISR} ANO PERCENT (RT! AS REQUIRED

DATE

J | X3 NO. | CRWG. NO. | REV.

os.

ohb

SHEET § oF |9



CR 8030A . 4/74
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ISSUED FOR PHAS

EO

Prtd.in USA
HEAT 8 MATERIAL BALANCE
pT FLOW TEMP PRE SSURE
AT o PSIA
1
Z
Y
s
[4
5
s
9
) U
1]
12
13
‘4
19
~HE=T 1b
17
| 8
19
2.0
Z1
HE-TZ
HE No. ToTAL © ar AREA
BTU 70K oF
HE -73 —
He-7
HE-T73
HE-T74%
_HE-7S
PRESSURE DATA
WORKING MAXIMUM | ALLOWABLE
HE =T FROM PT| TO PT. | ppessure | PRESSURE AP
PS1A PS\G £S 1
} [+)
1 12
13 18
19 21
HE-15
TURNDOWN REQUIRMENTS
STREAM DESCRIPTION OPERATING RANGE
SS Nz | 105 % - zgz |
{7] z [=] ( d ]
(=] RECYCLE Az Us . -
D REHEAT plz 1059 — 7597 |

Ttwanns 1 UN T SHOULD GE

(V) P VERTICALLY

WITH wARM END UP

/] PRECESE DATA SHEET |

Menufeainrer

Service of Unit
Siee

2. ASME COD/ NG AND SIAMP 1) =
REQUIRED Vesve | Oste Deveristion of Irsve 3N 4004 | Soes e DoD5/ [P =[G BM Ne
3. THE AT s GivErs oM THIS ]
e /AIBCO Crvoplants Corporation  c.eer 6 or 1o

s Ret

VLn

Coras por Unit
" Coras (n poraiiel

Swrtens per Usi)

Sertase par Core

Pasition
—

Cares in eserins \




nQ 0-251-1Z-16

AIRCO CRYOPLANTS |
JAIRCO

ISSUED FOR PHASE

LV SRV SR

CATION azml |

RETRIGERATION OUNIT

EQUIPMENT TITLE  Refrigeration Unit ITEX NO.)5-E-60

CUSTOMER Bechtel JOB NO. 251
LOCATION Breckinridee, Kentuckv DATE 9/29/80
QUANTITY One (1) BY APP'D BY

. OPZRATING CONDITIONS
COMPOSITION OF GAS B3ZIING COOLED (DRY BASIS) 100% Nitrogen

MOLZCULAR WT. OF DRY GAS 28.0134
DOZS GAS CONTAIN ANY WATER (3 ves M wNo
IS GAS SATURATED WITH WATER (] ¥=s @ wo
DOES GAS CONTAIN MOISTURE OTEZR TEAN Eo0 (J ves &K wo
IS GAS SATURATED WITE MOISTURE OTEEZR THEAN H20 ] v=s Xl no
COM¥POSITION OF MOISTURE IF DIFFERINT THAN Ho0 —
MOLECULAR WEIGET OF MOISTURE ' —
GAS INLET TEMPESRATURE 100- °F
VAPOR PRZSS. .OF MOISTURE AT INLET TEMP. — PSIA
NORMAL OPERATING PRESSURE 675 PSIA
MAX. OPERATING PRESSURE 700 PSIA 705 PSIG
DESIGN PRESSURE 750 PSIG
GAS OUTLET TEMPERATURE -39 °p
NORMAL FLOW RATE (DRY GAS) 7167 SCEM* 31161 LB/HR
DESIGN FLOW RATE (DRY GAS) 7525 SCFM* 32.718 L3/HR
NORMAL FLOW RATE (MOISTURE) — LB/ER
DESIGN FLOW RATE (MOISTURE) — LB/HR
AVE. SPECIFIC EEAT OP DRY GAS EINTERING BTU/3/°F
AVE. SPECIFIC EEAT OF MOISTURE ENTEZRING — BTU/4/°F
AVE. LATENT EEAT OF MOISTURE ENTERING — BTU/#
LBS. MOISTURE PER LB. DRY GAS AT INLET —
LES. MOISTURE PER LB. DRY GAS AT OUTLET —

_ LB/ER

FLUIDS CONDENSED AT DESIGN FLOW RATE

1,686,107  BTU/ER

SENSIBLE HEAT LOAD (Q) AT DESIGN FLOW RATE .
LATENT EZAT LOAD (Q) AT DESIGN FLOW RATE —_ BTU/ER
TOTAL EEZAT LOAD (Q) AT DESIGN FLOW RATE 1 686 107 BTU/ER
TOTAL EZAT LOAD (Q) AT DESIGN FLOW RATE 140 TOXNS

Vendor to Qppnﬂ'&

TYPE OF REFRIGERANT USED
PSTA Bv Vendor °P

OPERATING CONDITIONS OF REFRIGERANT IN EVAPORATOR Bv Vendor:

*MEASURED AT 14.7 PSIA & 70 °FP

careg APPHOVED sweeTno 7] er [2 E

wrTTEN B Y
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HEAT EXCHANGER SPECIFICATION SHEET

0-251-1Z-18

SEBHBYRRRHBEYBEEYIRBETUNNY S

»
~

I R EEE I EENY R ¥

Sggggfsfogﬁlon Bechtel - Breckinridge, Kentucky 5’5}:&‘;’:@%%!!
PLANT  #15 Oxveen Plant excM.NO0. HE=-761 REQ. NO.
service oF unit_ Nitrogen Cooler ITEM NO. 15-FE-761
size 1771 Sq Ft TYPe AEP {HORIZVERT) CONNECTED IN SERIES PARALLEL
SURFJUNIT (EFFIGRESS] 1771 Sq Ft SHELLS/UNIT  One SURF/SHELL (EFFIGROSS) 1771 Sq Ft.

PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SMELLSIOE TUBESIOE
FLUID CIRCULATED _Water Nitrogen
TOTAL FLUID ENTERING LB/HR 196,980 155,317

IN ouT . IN ouT
LIQUID
VAPOR LB/MR, Mw 155,317 128 {153.317 128
NONCOND LB/HRA, MW -
STEAM
WATER 1b/hr 196,980 196,980
FLUID VAPORIZED/CONOENSET
GRAVITY, LIQ .996 .994 -
VISCOSITY, LICL (VAP #/{t/hr 1.92 1.632
THERM. CONO., LIQ (VAP) _ Btu/hr/it/OR .3565 3633
SPECIFIC HEAT. LIQ tvaPy  Btu/#°F 1.0 1.0
TEMPERATURE °F 85 105 200 100
GPERATING PRESS. (PSIA) (PSIG) 30 45 720 796
NQ. PASSES/SHELL one one
VELOCITY FT/SEC 2.7 15.2
PRESS. DROP, ALLOW/CALC. PS) 5/ 4.7 5 /1.3
FOULING RESISTANCE .002 001
HEAT EXCHANGED 3,939,600 B8TU/HA: MTD (CORR) (WTD) 43 °F
TRANSFER AATE. SEAVICE 51.73 ~~ CLEAN g5 BTU/HR. SQ. FT. °F |
CONSTRUCTION

SHELLSIDE TUBESIOE
DESIGN/TEST PRESS. £SIG 75 1 150 200 /1200
OESIGN TEMPERATURE F 650 9280
CORRAOSION ALLOWANCE iN 1/8" 1/8"
CONNECTIONS INLET g gn
SIZE OUTLET g" an
RATING HE-761
TUBES NO. 466 00 3/4" THK IMINJAVGN § BW(RENGTH __ oqn PITCH Gl FLOW = § & O O
TUSE MATERIAL 304 SS TUBE-TUBESHEET JOINT /107
SHELL C.S. 1p24" oo SMELL COVER (INTEG.) IREMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY “TUBESHEET FLOATING
FLOATING HEAD COVER ] IMPINGEMENT PLATE (YES! INO}
BAFFLESCROSS 22 Segmental TYPE 25 % CUT (DIA/AREA) SPACING 9.3 in,
BAFFLES-LONG ] SEAL TYPE ] TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS - -
COOE REQUIREMENTS _ STAMP YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARXS: MARK (SA} AND PERCENT IRT) AS REQUIRED :

NOTE: Corrosion allowane parts
;f "\ | OATE | [ 08 NO. | OAWG. NO. | REV.
ng 2 [©13/28/B1 CWS 158 Rise to 200 os. 1
paN

SHEET B oF /9O -
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AIRCO CRYOPLANTS

ISSUED FOR PHASE 0

HEAT EXCHANGER SPECIFICATION SHEET 0-251-1Z-22
Shomer loeanon  Bechtel, Breckinridge, Kentucky NANUFACTURER
PANT 15—OXxveen Plant Excr. NO.  HE-86 REQ NO.
szAvice of uNt_ [iquid Oxvygen Vaporizer ITEMNG. |S-E-86
size 494 ft.2 TYPE AEU IHORIZS CONNECTED IN - SERIES - PARALLEL
SUREJUNIT (EF-S/GROSS) 434 ft< SHELLS One SURFISHELL IEFFIGROSS] 494 ft.%
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUID CIACULATED Saturated Steam Qxygen
TOTAL FLUIO ENTERING L8/HA 30,330 133.377
iN T N . QUT
uauio 1h/he 133.377
VAPOR LB/MR, MW 133,377 1 32
NONCEND LE/MR, MW .
STEAM ib/hr 30,330 ]
WATER lb/hr 30.330 |
#LUID VAPORIZED/CONCENSES Ib/hr 30,330 | 133.377
GRAVITY, UQ. 0.891 | -
viscosiTy. e ivary  Ib/hr.ft. (0.0314) 0.15 : 533 {,063)
THERM, CONO. L. (vA#)  Btu/hr.ft.OF )  (0.018) 0,45 nos (019)
SPECIFIC HEAT. LIQ. tVAP)  Btu/#9F (0.45) 1.0 2e87
TEMPERATURE ¥ 36 355.7 =300 200
OPERATING PRESS. . IPSIG) 150 140 ] 935.3 9253
_ NQ. PASSES/SHELL 1 | 9
VELOCITY FTISEC |
PRESS. DROP, ALLOW/CALL, [1] 10 1 .429 - 10 X
FOULING RESISTANCE .001 .001
HEAT EXCHANGED 26,198,100 STU/HR: MTD (CORR) (WTD) 358 3
TRANSFER RATE. SEAVICE 247 CLEAN BTU/HR. SQ. FT.'F
CONSTRUCTION
| SHELLSIOE TUBESIOE
OESIGN/TEST PRESS riGl 175 / 350 1000 !/ 2000
OESIGN TEMPERATURE i 500/-320 S00/-390
CORROSION ALLOWANCE IN _1/18" —
CONNECTIONS INLET in 10 i
SIZE OUTLEY ki 10
RATING L
TUBESNG. 126 o0 5.5, THK IMINJAVGI] f R (3 LENGTH 90 r¢ PITCH 11 FLOW —a= 4 &/ O)0
TUBE MATERIAL 304 S.S. TUBE-TUBESHEET JOINT =
SMELL cS 16 ineh on SMELL COVER (INTEGJ (REMQV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING b
FLOATING HEAD COVER IMPINGEMENT PLATE LYES) INO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA] SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK,: SHELL CHAN, EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
AEMARKS. MARK (SR} ANO PERCENT IRT) AS REQUIRED
N OATE | | 1 ) J08NO. | 0OAWG. NO. | REV.
S ENTE AP | f
gk -1 : cs.
A | Lot

SHEET 9 oF |9
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36
a7
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46
47

49
S0
51
s2
53
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SURFACE CONDENSER

DATA SHEET

0-251-1Z-24

Zusromer Bechtel

®-0rect LOCatiON Breckinridge, Kentucky Manutacturer Later
Piant #15 O)gygen Plant Cona. No. Rea. No. )
sewceotunt Steam Turbine Condenser Units o e 15-F-lid

Sue moritontss No. Reauirec 9
Surt (EM/Grozs. +2
. PERFORMANCE
Filuig Allocation Shelitiae Tubeziae
21w Circuinted { Wet Stesm Water
Towet Frus Entering o] 206,500 7,074,000
Oesign * Narmgt Dezign Norma
Wate’ ta/n 20,400 7,074,000
Sream o/n. mw 1126100 hg g2
Stesm Conaenseg w186 100
Oensity, Lia. e | 8173 §2.00
Viscosity, Liq. (Vae.) <{ (011 .84 @ 850
Therm. Cona., Lia. (Vao.) gt °F | 372 (,012) .353
Soecific Maat, Lia. (Vao.) sruio °F ) 1.0 (.424) 1.0
Latent Heat, Vao. sw/ie |l 1029
T emocrature 1n/Qut °e | 120.5 ’120.5 / 85 /112 /
Qoerating Press. ipsia) (Pugl | 3.5 " HG ABS 60 50
No. Fasses One One Two
Veioeity allow/Caic. tr/see / / 8 / ’
Press. Oroo. Allow/Calc. on| NI, /- NIL / 10 / /
Cleantiness = actor 89%
Hest Excrangss 191 000,000 aw/nmto  18.9 oF
Transicr Rate. Service Clean grusn-ntd. °F
CONSTRUCTION
Tuoes Horwaeil: -]
Main Conaenszing Sections: Tvoe: Capacity:
NO.: on: 3/A" in. Thk: 18 BWG Materiul:
Lengrn, effective. 24 2. Overail. 10 t Thickness.
Material: Admiralty Tube Piten:  Tpry in Tube sheets
Gas Removai Sections: Numper and size:
Na.: QD: in, Thi.: 8wWG Mareriat: Muntz Meta]l Thicenem: n.
Length, ettective: 1t Owveratli: 1
Myteriat: Tube Piteh: in | Tuoe suppert pistes
imginasmaent Sestigns: Numoer:
Nea.: Q0. in. Thi: BWG Material: Thicknen: In,
Lengtn, effective: 1t Owerall: 1t )
Materiat. Tube Piuten: in Steam inlet neck aAC exNULL CONAgETION
Tune — Tubeshest Jaint: Marerial
wWater boxez & Covers Thickness: " Numoer ot sctiont:
Materisi (Weter box). A-516-70 Connection to:shell -ﬂv":"‘?::: or Turoine -‘,:,f,',':g;:’, or
Materiai (Covers): A-516=70 Haignt ~ 100 ot water bax 113nge 10 turoine  Exnaust Including
Divicea cr non-givided: Divided exoantion j0iNt (if anv):
Oezign oressure: 75 ps1g  Temoperature 150 o | Prowizion tor verticat expansion iconcenser hung):
Nozzies Numper ang Size — iniet. 2-24% Qutter:  2-24" (1071ng suODOrISHexoanmon joint;:
Shait Soring suopoorts  Tyoe:
Marerial: A-~516-70 Easanzion joint  Tvoe:
Thizkness: in Numper of sections: MateriL!.
Provizion 10r tuoe expanzion Hewgne: Enas = (Fiangeg) (w.ta.‘c)
Numoer ang size of venting cannecnions:
Oesign oressure 2sig Termperature OS¢ Ana Full Vacuum

A 3/4/8) Steam - 3" to 3.5

| © JOBNO. | DRWG. NO REV.

REV,

a1 i _Water 105-112
A :

|
; DSs-

| 1

FORM 908 (11/79)
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SURFACE CONDENSER DATA SHEET (CONTINUED)

0-251-1Z-24

Steam Jet Air Ejector(s)

Total numoer of Ejector Units:

Later

2

Size ana tyoe: I.ater No. ot clements: NO. ot stages:

2

Surtace Inter-ang Atter-Congensars

Qoerating Conagitions ana Performance

Oesign capacity = 100 oer cant —
Suction prassure in, Hq, aps SysTion teamoerature: °F
Ory air teakage: SCFM corresoonding to: o per h
Nan-condensidie gases other tnan air leaxage: b per h
AsSSOCIaTea saturated water vagor: b oer h Toral gas-vaoor mixture: Ib per h
Oec-qr\ capacity sach element: per cent
Numger ot elements operating for 100% caoacity:
Curvels) of aooroximate cagacity vs. suction oressure:
Stesm conditions =
Maximum initial dressura: paig Total temn- g
Minimum operasting oressure (at noxziesi: osig Total temo: %
Steam Cansumortian {100 oer cant design capacity): Ib perhn
Inter/Atfter Condenser Data
Surfacessg ft: Inter-Conaenser After-Condenser
Haeat Exchangea Stu/h  Inter-Condenser ] Atfter-Conaenser
Tubes. No: (o]a] in Thi BWG: Langth (Effective-overail) ft
Tube-Tubesheet Joint:
Cooling Water {condensatel {raw water):
Minimum flow requirea at: per cant design capacity: 1o/h
Marimum aezign ‘low: ib/n
Pressure adroo allowanie/caiculated psig
Shell/Water hoxes — Cesign pressure / psig Oesign Temperature / op
Materials: . -
Suction chambers: | Candaniar wneiis: Steel
Oittusers: | water ecnambars: Steel
Steam nozzles: Tube shears: Muntz Metal
Stearmn chests (nozzlo heads): Tubes: Adm
Fittings and Accossories included
Air leakage mater.
Other:
Hogqging Ejectors
(Steam) (Air) (Warer) Ooerated. Numoer per condensar Size
Operating Conditions anag Performance )
Caoscity: Ib oer h dry air at in, Hqg 30$ Suctian Preszure
Steam consumotion: Ib oer h at osig oF
Max imum gesign steam conditions: psig g
Caonsumouion: Ay SCFM at psig Water Io/hr st ong
Fittings ana accessories included:
Priming Ejector(s)
{3team) (Air) (Water) Operatea. Size
Qoerating Conditions ang Pertormance
Caoacity: b oer n ary zir at in. Mg abs Suction Preszure
Steam consumpotion: ib per h at P19 oF
Maximum aesign steam congitions: peig os
Consumpunon: A SCFM at Osig Water 1o/h at osig
ADDroximate weignt:
Canagenser Dry b, Ejectors: Priming 1o,
Fioocea 5. Hogging ;o_
air 5.
DATA SHEET REV. sHeeT [ OF 19




AIRCO CRYOPLANTS

ISSUED FOR PHASE G

HEAT EXCHANGER SPECIFICATION SHEET

0-251-1Z-29

CUSTOMER AND
PROJECT LOCATION

_Fechtel, Breckinridge, Kentu cky

EXCHANGER
MANUFACTURER

PLANTY

REQ. NO.

15-Oxvegen Plant
SGAVICEG GF UNIT Tt

SIZE 25.9 sqg. ft. TYre  AEU

&XcH.NO. HE-88

ITEM NO.

\5-6-38

(HORIZ/VERT) CONNECTED IN

SERIES

PARALLEL

5.9 5q. it.

SHELLS/UNIT oOne

SURF/SHELL (EFF/GRQOSS)

25.9 sq. ft.

PERFORMANCE OF ONE UNIT

FLUIO ALLOCATION

SHELLSIDE

TUBESIOE

2
3
4
$ | SURFJUNIT (EFF/GRQSS)
[]
?
8

FLUIO CIRCULATED

Steam

Nitrogen

9| TOTAL FLUIO ENTERING

LB/HR

1200

5216

ouT

LIQUID

1b/hr

5216

VAPQR

LB/HR, MW

5216 28

NONCOND

LB/HR, MW

STEAM

1b/hr.

1200

WATER

~b/hr

FLUID VAPORIZED/CONDENSELD

1b/hr

1200

5216

GRAVITY, LIQ.

VISCOSITY. LiQ, (VAP.)

1h/ft.hr

(0.0314)

0.368

(0.044)

THERM. COND., LIQ. (VAP

Btu/hr. i1, 0

(0.018)

0.0789

(0.0148)

SPECIFIC HEAT, LIQ (VAP Rty /£O0F

(0.495)

1 0.4899

(0.251)

TEMPERATURE

F 366

=320

100

OPERATING PRESS.

(PSIG)

1530

100.3

30,3

. NO. PASSES/SHELL

ane .

Iwo

YELOQITY

FT/SEC

PRESS. OROP, ALLOW/CALL.

10

/ 178

10 7 3.88

FOULING RESISTANCE

001

00405

HEAT EXCHANGED 991 100

B8TU/MR: MTD (CORR) (WTD) 499

=3

TRANSFER RATE. SERVICE

108

CLEAN

8TU/HR. SQ. FT. 'F

CONSTRUCTION

SHELLSIOE

TUBESIDE

DESIGN/TEST PRESS.

175 7 350

129 1 230

~ DESIGN TEMPERATURE

400

150/=350

CORROSION ALLOWANCE

1/8

CONNECTIONS INLET

3"

1"

SIZe QUTLET

1"

2"

RATING

TUBESNO. 22 00 3/4"

THK IMIN/AVG) 16 BW@GENGTH

8 ft. ‘mTCH

Flow—e- 4 800
-

" TUBE MATERIAL 304 S

TUBE-TUBESHEET JOINT

SHELL CS 8"

ip oD

SHELL COVER

(NTEG.) (REMOV)

CHANNELU/SONNET

CHANNEL COVER

TUBESHEET-STATIONARY

TUBESHEET FLOATING

FLOATING HEAD COVER

IMPINGEMENT PLATE (YES) INO)

BAFFLES-CROSS

TYPE

% CUT [IDIA/AREA) SPACING

BAFFLES-LONG

SEAL TYPE

TUBE SUPPORTS

Espohasguyuuenpuegaaydneynesy

INSUL. THK.: SHELL

CHAN.

EXPANSION JOINT

»
~

GASKETS

&

CODE AEQUIREMENTS

STAMP (YES) (NQ)

TEMA CLASS SPECS

»
©

WEIGHT: EACH SHELL

BUNDLE

FULL OF WATER

8

REMARKS. MARAK (SR) AND PERCENT (RT) AS REQUIRED

n
-

T8a

OATE

JOB NO.

OAWG. NO. REV.

*REV.

bPP

=

oS-

SKEET IR OF |9
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HEAT EXCHANGER SPECIFICATION SHEET

0-251-1Z-33

R eATION Bechtel, Breckinridge, Kentucky MANUFACTORER
PLANT  #15 Oxvgen Plant EXCH.NO. HFE-99 REQ. NO.
SEAVICE OF UNI1 Derime Heater ITEM NO. 15-E-99
size 173 >Q. rt. Tvyre BEL (HORIZ/VERT) CONNECTED IN SERIES PARALLEL
SURF JUNIT (EFF/GROSS) 173.2 sq.. ft. SHELLS/UNIT  gne SURF/SMELL {EFFIGROSS] 172 9 <7 ft
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHMELLSIOE TUBESIOE
FLUIO CIRCULATED Steam Air
TOTAL FLUID ENTERING LB/HR 2405 100.000
IN ouT IN ouT
LIQuID
VAPOR LB/HR, MW 100,000 { 29| 100.000 { 29
NONCONO LB/HR, Mw :
STEAM _lb/hr 2405
WATER Ib/hr 2405
FLUIO VAPORIZED/CONDENSEC  |b/hr 2405
“GRAVITY, LIQ 0.891 |
VISCOSITY, LIQ. (VAP ) #1ft.hr. (0.0314) 0.15 (0,0508)
THERM, COND., LIQ. (vaP)  Btu/hr.f{.OF {0.018) _0.45 (0.014)
SPECIFIC HEAT. LIQ. (VAP.)  Btu/IbOF (0.45) 1.0 (0.2425)
TEMPERATURE Fl 366 366 30 179
OPERATING PRESS. IPSIA) (PSIG) 12() 145 100 T
. NQ, PASSES/SHELL . one ane
YELOCITY Frisec) 115 two phase 134
PRESS. DAOP, ALLOW/CALC, PSI 57011 27/ 2 a0
FOULING RESISTANCE - 01092 001
HEAT EXCHANGED 2,061,250 BTU/HR: MTD (CORR} IWTD) 93() ‘F
TRANSFER AATE, SERVICE 51.74 CLEAN — BTU/HA. SQ. FT. F
CONSTRUCTION
SHELLSIOE TUBESIDE
DESIGN/TEST PRESS. PSIG 165 /250 110/ 165
DESIGN TEMPERATURE °F 650 6§50
CORROSION ALLOWANCE IN 1/8" 1/8"
CONNECTIONS INLET 3 1g"
SIZE OUTLET 1" 10"
RATING
TuBes NO. 237 00 3/4"  THK IMINAVGI4BWG LENGTH 4! PITCH 15/ FI.OW —== 4 & O O
TUBE MATERIAL ~ TUBE-TUBESHEET JOINT -
SHELL C.S. 17" P o SHELL COVER (INTEG.) IREMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE [YES) (NO!
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THX,: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARKS: MARK (SR} ANO PERCENT (RT) AS REQUIRED
p i DATE ' | | o8NO. | DAWG. NO. | REV.
- 2 [~ B7478] 17 tubes to 374" tubes 12' td os.
8 Al | ¥ 18 1
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HEAT EXCHANGER SPECIFICATION SHEET

0-251-1Z-38

CUSTOMER AND ‘ EXCHANGER
PROJECT LOCATION ~ Bechtel - Breckinridge, Kentucky MANUFACTURER
PUANT #10 OXygen Plant EXCH.NO. HE-412 REQ.NO. One
SEAVICE OF UNT__ Argon_Compressor_ATtercooler ITEM NO, 15 E~412
s1ze 49U sq. It. Tree AEP (MORIZIVERT) CONNECTED IN SERIES PARALLEL
SURFJUNIT (EFF/IGROSS) 490 sq, ft. SHELLS/UNIT one SURF/SHELL (EFF/GROSSI 490 sq. ft.

PERFORMANCE OF ONE UNIT
FLUIO ALLOCATION SMELLSIDE TUBESIOE
FLUIO CIRCULATED Wgtjr Cru
TOTAL FLUIO ENTERING LS/HR 46,060 24,391

: N ouT . IN ouT
LIQUID |-
VAPOR LB/MR, MW 24,391 140 ) 24,391 140
NONCOND LB/HR, MW -
STEAM
WATER Ib/hr 46,060 46.060 !
FLUID VAPORIZED/CONDENSEL |
GRAVITY, LIQ |
viscosiTY. ua (var)_Lb/ft/hr 1.92 1.56 (.0774) (.0557)
THERAM. COND., LIQ. IVAP) Btu/f/ft/hr 0.36 0.36 (.0142) (.0105)
SPECIFIC HEAT, LIQ. (VAPJ Btu/1b/OF 1.0 1.0 - (0.128) (0.128)
TEMPERATURE F 85 105 394 100
OPERATING PRESS. 1EX0RX IPSIG) o0 . 45 6 57
NO. PASSES/SHELL , one one
VELOCITY FTISEC 1.95 80.6
PRESS. DRQP, ALLOW/CALC. PS1 5 /4.8 319.3
FOULING RESISTANCE .002 .001
HEAT EXCHANGED 921.200 BTU/HA: MTD {(CORR) (WTD) 92.5 P
TRANSFER RATE. SERVICE 92().39 CLEAN 95 39 BTU/HR, SQ. FT. °F |
CONSTRUCTION

SHELLSIOE TUBESIOE
DESIGN/TEST PRESS, PSIG| 75 7150 868/ 100
D7SIGN TEMPERATURE F 850 =00
CORROSION ALLOWANCE IN 1/8" —
CONNECTIONS INLET 3" g
sizg QUILE] _q" gn
RATING
TUBESNO. 196 o0  3/4m THK IMIN/AVG) 1 RW CLENGTH 20! MTCH S ,, Frow—a= ¢ A O O
TUBE MATERIAL 204 S.S. TUBE.TUBESHEET JOINT e —
SHELL 13" p ) SMELL COVER (INTEG (REMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHMEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES] (NO)
BAFFLESCROSS 46 Segmental TYPe 25 % CUT (DIA/AREA) SPACING 5.0"
BAFFLES-LONG SEAL TYPE TUBE SUPPCRTS
INSUL THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATEA
REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

i
Ll oaTE | | JOB NQ. | OAWG. NO. | REV.
Ll | > 1 0 940
8@ N /8] AEY to AEP 10' Tubes to os. 1

SHeer |4 oF |9
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HEAT EXCHANGER SPECIFICATION SHEET 0-251-12-40

EXCHANGER

Bechtel Breckinridge, Kentucky e en

CUSTOMER AND
PROJECT LOCATICN

PLANT 215 Oxveen Plant EXCH.NO. 15-E-45 REQ. NO.

SERVICE OF UNI Argon Cooler ITEM NO. 15-E-~-45

{HORIZJIVERT! CONNECTED IN SERIES PARALLEL

size 903 Sq. Pt Tree AEP

surrJumIT (EFFIGROSS) 905 Sq. Ft. SHELLS/UNIT  One SURFISHELL (EFF/GROSS) 9()5 Sq, Ft,

PERFORMANCE OF QNE UNIT

FLUID ALLOCATION SHELLSIOE TUBESIOE

FLUIO CIRCULATED Cooling Water Crude Arcon

TOTAL FLUIO ENTERING LB/HR 97.669 24 453

iN ouT

wiauio Lb/hr 97,669 _97.6689 !

VAPOR LB/HR. MW - 40] 94 980 40

NONCONO LB/HR, MW

STEAM

WATER Lb/hr 97,669 0.0 195

00/195

FLUIO VAPORIZED/CONCENSED Lb/hr

GRAVITY, LIQ

(.038) (.0222)

VISCOSITY, LIQ {VAP)

(:0163) (.0105)

0
THERM. COND.. uiQ (VAP) Btu/hr/ft/OF 0
1

(119 (,126)

SPECIFIC HEAT. LiQ. (VAPJBty/1b/OF

644

TEMPERATURE °F

56,8 35.8

QPERATING PRESS. (PSIA) (PSIG)

" NO. PASSES/SHELL

One _One

VELOCITY FTISEC 2.14 804

PRESS. DROP, ALLOW/CALC. 7SI 5/ 4.5 10 /87

001

FOULING RESISTANCE 002

BTU/HR: MTD (CORR) (WTD} 151.7 ‘F

HEAT EXCHANGED 1,950.000

14.2 CLEAN 17 4 8TU/HR.SQ FT.'F

TRANSFER RATE, SERVICE.

CONSTRUCTION

SHELLSIDE TUBESIOE

DESIGN/TEST PRESS, . 7% /30 75 ! 150

DESIGN TEMPERATURE °F 620 200

CORROSION ALLOWANCE IN 1/18"

10"
Qi

4"
4"

CONNECTIONS INLET
SIZE QUTLET
RATING

TUBES NO. 233 oo 3/4" THK (MINJAVGIL6BW G LENGTH  2()! ATCH 5" Frow—e= d A O O

TUBE MATERIAL 304 SS TUBE-TUBESHEET JOINT /19

SHELL CS 17" P (o] SHELL COVER (INTEG) (REMOV)

CHANNEL/BONNET

CHANNEL COVER

TUBESHEET-STATIONARY

TUBESHEET FLOATING

FLOATING HEAD COVER

IMPINGEMENT PLATE (YES] INQ)

BAFFLES-CROSS 30 Segmental TYPE 25 % CUT (DIA/AREA} SPACING 7.6 in.

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSULL THX.: SHELL CHAN. EXPANSION JOINT

GASKETS

TEMA CLASS SPECS

COOE REQUIREMENTS STAMP LYES) (NQ)

WEIGHT: EACHM SHELL BUNOLE FULL OF WATER

REMARKS: MARX ISR) ANO PERCENT (RT) AS REQUIRED

ol part

NOTE: (1 or

| |_x3nNO. | CRWG. NO,
os.

DATE | REV,

2/8

AEU to AEP rise 159 to 20°

paN
aN

REV.

SHEET IS or 19
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lSSUED FOR PHASE ﬁsc;ﬁcanon

REFRIGERATION UNIT

NO. 0-251-1Z-42

REV.

AN

_EQUIPMENT TITLE Freon Refrigeration Unit

ITEM No. 1S V-a6 /1

e Ste—

CUSTOMER Bechtel

JOB NQ. 251

LOCATION Breckinridge, Kv.

DATZ 11/6/80

QUANTITY one BY R. R. APP'D BY
: OPERATING CONDITIONS :
—_—
COMPOSITION OF GAS BEING COOLED (DRY BASIS) 1.6%No, 97.4% Ar. 1.0% Hs

MOLECULAR WT. OF JRY GAS 0 4 _
DOES GAS CONTAIN ANY WATER " B yes 0O wo

IS GAS SATURATED WITH WATER (Ayes 0O xno

DOSS GAS CONTAIN MOISTURE OTEER THAN E20 U ves & wo

IS GAS SATURATED WITE MOISTURE OTESZR TEAN E20 ] r=s B xo
COMPOSITION OF MOISTURE IF DIFFERENT TEHAN HoO

MOLZCULAR WEIGET OF MOISTURT ' 18

GAS INLET TEMPERATURE . 100 o
VAPOQR PRESS. OF MOISTURE AT INLET TEMP. 0.9487 PSIA
NORMAL OPEZRATING PRESSURE 70 PSIA
MAX. OPZRATING PRESSURE 75 PsTa  60.3 PSIG
DESIGK PRESSURE (15% ABOVE MAX. OPER. PRESS.) 75 PSIG
GAS OUTLET TEMPTRATURE o °p
NORMAL FLOW RATE (DRY GAS) 3023.9 scru+ 18,500 LB/ER
DESIGN FLOW RATE (DRY GAS) i} 3330 SCTMe 20,350 LB/HR _
NORMAL FLOW RATE (MOISTURE) 15.8 LB/ER
DESIGN FLOW RATE (MOISTURE) 127.4 LB/HR
AVE. EPEGIFIC EEAT OF DNY GAC ONTBRING .12656 DTU/$/°
AVE. SPECIFIC HEAT OF MOISTURE ENTERING .437 BTU/8/°F
AVE. LATENT HEAT OF MOISTURE ENTERING 1036.4 BTU/ 4
LBS. MOISTURE PER LB. DRY GAS AT INLET

LBS. MOISTURE PER LB. DRY GAS AT OUTLET

FLUIDS CONDENSED AT DESIGN FLOW RATE LB/HR
SENSI3LE HEAT LOAD (Q) AT DESIGN FLOW RATE 3TU/ER
LATENT HEAT LOAD (Q) AT DESIGN- FLOW RATE BTU/HR
TOTAL EEAT LOAD (Q) AT DESIGR FLOW RATE A__\__z_a_ggso. BTU/HR
TOTAL HEAT LOAD (Q) AT DESIGN FLOW RATE IONS
TYPE OF REFRIGERANT USZD . _ —

OPERATING CONDITIONS OF REFRIGERANT IN EVAPORATOR PSTA ‘op

*MEASURED AT 14.7 PSIA & 70 °P

APPROVED

WRITTEN DY DaATE

swegr ;uo _]_Q_orj_%
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WEIGHT: EACH SHELL

BUNOLE

HEAT EXCHANGER SPECIFICATION SHEET 0-251-1Z-43
?:35?&‘502‘3.0,. Bechtel - Breckinridge, Kentucky MANUFACTURER
PUANT 7 19 OXYEEN PIamt EXcH.NO. HE-461 REQ.NO. gne
SERVICE OF UNI Argon Chiller ITEMNG. 15-FE-461
SIZE 553 sq. ft. TYPE AEP (HORIZIVERT) CONNECTED IN SERIES PARALLEL
SURFJUNIT (EFF/GROSS) 553 sq. ft. SHELLS/UNIT  gne SURF/SHELL (EFFIGROSS) 553 sq. ft,
) PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIDE
FLUID CIRCULATED R-12 Crude Arcon
TOTAL FLUID ENTERING L8/HR 3975 18,602
IN ouT IN | out
LcuIo 3975
VAPOR LB/HR, MW 3975 0.9 18,602 - {40) 18,500 40
NONCOND LA/HR, MW )
STEAM ]
WATER Ib/hr - 102
FLUIO VAPQORIZED/CONDENSED ib/hr 3975/0.0 | 0.0/102
GRAVITY, LIQ ] B B
VISCOSITY. LIQ. (VAP ib/ft/hr .6461 (,0277) (0557 (,0508)
THERM. COND. L1Q. (vAP)  Btu/hr/ft/OF :0473 {,0051) (,0105) (,0097)
SPECIFIC HEAT, LIQ. IVAP) Bty /1b/OF 221 (.1526) (.128) (.128)
TEMPERATURE °F 30 30 100 38
OPERATING PRESS. WIHX (PSIG) 28 45 927 45 e 2 24 .3
. NQ, PASSES/SHELL -one ’ one
YELOCITY FTISEC 7.6 37.8
PRESS, DROP, ALLOW/CALC, (3] 1.0/ .94 1.0 /0.80. -
FOULING RESISTANCE ' .002 .001
MEAT EXCHANGED 259,800 - BTU/HR: MTD (CORRY IWTO) 31.27 ‘P
TRANSFER RATE. SERVICE 15.02 CLEAN 19.32 8TU/HR.SQ, FT.'F
CONSTRUCTION
SHELLSIDE TUBESIDE
OESIGN/TEST PRESS. PSIG 75 1150 75 1 150
OESIGN TEMPERATURE *F -10 100 -10 100
CORAOSION ALLOWANCE IN 1/8" 1/8"
CONNECTIONS INLET A "
SIZE OUTLET 4" 8"
RATING .
TUBESNO. 142 o0 3/4" THK IMIN/AVGIL 6§ BWG LENGTH 20! PITCH]5, Flow—e=d A O O
TUBE MATERIAL 204 -~ QS TUBE-TUBESHEET JOINT 7167
SHELL C.S. 13" . (o] SHELL COVER (INTEG. (REMOWV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER . IMPINGEMENT PLATE (YES] INO}
BAFFLESCROSS 37 Segmental TYPE 25 % CUT (DIA/AREA) SPACING 6.2"
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN, EXPANSION JOINT
GASKETS .
COOE REQUIREMENTS STAMP {YES] (NQ} TEMA CLASS SPECS
FULL OF WATER

AEMARKS: MARAK (SR} ANDO PERCENT (RT) AS REQUIRED

NOTE: (1) Corrosion allowance on_tube side applies onlv to carbon steel parts.

OATE

JO8 NO. | DAWG. NO.

REV.

REV,

3/2/81 BET to AEP 18' tubes to 20'

PaN
aN

J°“ 1

SHEET /7 OF 19
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SURFACE CONDENSER DATA SHEET

0-251-1Z-52

RN

Lastumer Bechtel
t-orent Locavion  Breckinridge Project Manuracturer Later
Pran #15 Oxygen Plant Cona. No Rea. No :
tervce O' wae  Turbine Steam Condenser nem No 15-E-509A &B
Sece — morizontal No Reauwes 2=
Swet LE11/Graszs. =2
PERFORMANCE
Funa Alincenion Shwiluige Tubetae
Fiue Circutarea wer Steam Water
Tote! Fiura Envering 1o/ 76 080 |
Devnign | Normai | Oezign l Normal
Warer ib/n 7515 12,604,503
Stesm i mw |l 68 565 118 ] |
Siesm Concenseo wmn| 68.565
Denury, Lig. ,'5’"3 i 1.0 1.0
Visgosity, Lia. (Vaa.) <P I 55 (0-011) 0~84Q85°
Therm. Cona.. Lia. (Veo. awsmn-t2 °f | 372 (0.012) 0.353
Soeciic Heat. Lia. (Vas.) arwm °F | 1.0 (.424) | 1.0
Latent Henat. Vao. Bru/in | 1025 I -
T emoerature 1n/Out °e | 120.5/120.5 / 85 /112 ’
Qoerating Press (Puial (Pug) | 3.5" he ABS 60 50
No. Patses Qne One
Veiocity allow/Caic. 1t/sec o / / 8 v/ - 7
Press. Drop. Allow/Caic. om NIL/ NII, 4 10 / /
Clenniinggs F scr00 89%
Hest Exchanges 70 299 20() . 81u/h MTD 18.9 °F
Transter Aate. Servics Claan aw/ntt? %¢
CONSTRUCTION
Tuoes Hotwell: 1D
Main Conoensing Sections: ryoe: De-gerating Caosciry: 1 Minute min.
~No.: 00: _3/4" . The: 18 BWG Marerizt: Steel
Lengtn, eftecrve.  16' - te. Oversit. 20’ t Thicknery
Materiat: Adm Tuoe Piten: L I'] in | Tuoe sneers
Gas Removal Secrions: ) Numoer and size: -
No.: 00: m. Thk.: BWG maeriai: Steel Thick ness: n.
Lengin, etrective: 1t Querall. )] -
Mgrteriat: Tube Piren: in Tuoe wpoort plates
Imemgemant Sectians: Numper:
No.: 0o. in. The: awG Mererial: Thicaness: -
Lengin, eftectve. tt Owversit: tr
Materal. Tube Piten: w Staerm iniet neck N exhaust C8ARECTION
Tuoe = Tubeshest Joint: Matverial
Water bozez & Covers Thickness: Numocr of sctions:
Material (Water box}: Carbon Steel Connection 10-1nell -5:‘.7;’:33 or Turoine -'rw.':}_',:'p had
Materiat (Covers): Carbon Steel Meight — 10D Of water DO 11anQe 10 turdine E xhsust Including
Oivroeu ér nondivicea: . snpanuion j0int {if anv}:
Oezign pressure: 75 . psig  Temoerarure 1DU Op. | Provizion 107 verticat exDansion (conaenssr hungl:
Nozzies Numper and Size = Inier. 2-14" Outier: 2~147 (8D71M9 WPOOr1SHencaNnsION jOnt):
Shett Soring supports  Type:
Material. Steel E spanzion joint Tvype:
Thizaness, in Numbcr of wmenions: Mareriud:
Provizion 10¢ tuDe e208NZON egne. Ends — (Flangea) (weicea)
Numoer sna uze of ven1ng cunnecrians:

Cesign pressure

psig Temopersture

O Ang Fuil Vacuum

!

| JosNo.

ORWG. NO.|REV,

NEv
> DID

os-

SHEET |8 oF 19




Airco Cryoplants SURFACEZ CONDZNSER DATA SHEET (CONTINUED)

0-251-12-52

55 Steam Jet Air Ejectorns
56 Totai numoer ot Eiecror Unets f.ater
57 Size and type: Later NO. of Ligment: 9 No. ot staqes 9
N Surtace Inter-and Atter-Congensars )
Qoerating Conditiony and Perrormance
60 Oesign canacity — 100 oer cany -
61 Suction oressure, in. M9, aos Suction ternoerature: °F
62 Orv aw lsanage: SCFM corresoonding to: i perh
63 Noncondentidie gases otner tnan sir leskage: id oer h
64 A110CISteq LtAtUTSTeC waler vaDOr- ibpern Totsl gas-vanor mixture: ibperh
[-3-1 Dezign capacnty esch siement: per cant
65 Numpoer ot stements coerating for 100% cadacrty .
67 Curvels) of a0Droximate CA0ACITY va SUCTION Oreswre:
-5-3 Steam conaitions ~
69 Marimum sl oressuce: pag Totst temo: %
70 Minimum cperating oredsure (at NnOzZIles! " -3 10] Total tamo: 9%
n Steam Consumotion (100 cer cent Gesign cagacity): i parh
7 tnter/Atrer Canasnser Data
ke Surtacesy ft: Inter-Concenser Atter-Conoenser
74 reat Exchanged Bru/h .inrer-Conaenser Atrer-Congenser
75 Tupes. No: (o] =] n Thi 8WG: Lengen (Effective-overail} ft
76 Tube-TubDeshest Jaint:
77 Cooling Water (condensate) (raw water::
78 Minimum How requirea at: DaY cant design capaeity to/h
79 Maximum design ‘low. D/n
80 Pressure 0rop oltowabie/catculated ptg
81 Sheil/Water bOxes — Design pressure / psig Oesign Temperature i </ o
a2 Materiais: .
83 Suction chamoers: | Conaenser snens: Steel
Dittusars: | watar cnamoars: Steel
a5 Stesrh rOZZies: Tube theets: Muntz Met&l
86 Steam chects (nozzie hesdsl: Tuves: Adm
87 Firtings and Accessories included
88 Air laskage meter.
a9 Otner:
90{ mogging Ejectors
91 (Stesm) {Air) (Wetcr) Oberated. Number Der condensar Size None
92 Ooerating Conditions sng Pertormance
93 Caoacity: b per h dey air st ia. Mg abs Suction Presure
94 Stesm conaumorion: 15 ocr h st pug o
98 Maxrmum Oesian sTesm COnaiTioNs: o519 Op
96 Consumotion: Air SCFM st psig Warer ib/nr a1 ozig
97
98 F T1ings sng accessaries includec:
99| Primimg Ejectoris)
100 {Steam) {Air) (Water) Opersteo. Sue Later
101 Ooperating Conditions and Pertormance .
102 Caoscity: LateL Iboer n gry cir a1 in, Mg abs Suction Presure
103 Steam consumorion: Ib oer a3t pv9 oF
104 Maximum cesign steam conditiong: ety °F
105 Conwumonion: A SCFM at 0419 Warer 1B/n at psig
106
107 ACOroximste weignt:
108 Conaenter Ory . Ejectrors: Priming .
109 Fioogeo 1D Hogging m,
) Arr .
111

OATA SHEET

REV.

SHEET /9 OF |'S



4.4 Data Sheets for Pumps and Drivers

0-251-12-6: . Direct Cooler Water Pump (15G-131-1 A, B, C, 2 A, B, C)
0-25]-]i-20: Liquid Oxygen Transfer Pump (15G-801)

0-251-1Z-21: Liquid Oxygen Pump (15G-861 A, B)

0-251-1Z-27  Liquid Nitrogen Transfer Pump (156-811)

0-251-1Z-30 Medium Pressure Liquid Nj Pump_(]SG-88] A, B)
0-251-1Z-32 Condensate Return Pump (15G-891 A, B)

0-251-1Z-35 Condensate Return Pump (156-514-1 A, B, 2 A, B)
0-251-1Z-48 Liquid Argon Transfer Pump (15G-851)

0-251-1Z-49 Liquid Oxygen Circulating Pump (156-371-1 A, B, C,
2 A, B, C{

0-251-1Z-50 Crud? Argon Pump (15G-291-1 A, B, C, 2 A, B, C, 3 A,
B, C :

0-251-1Z-51 Condensate Return Pump (15G-114-1 A, B, 2 A, B)

4-51
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ISSUED FOR PHASE 0
soanc. 0251 ITEM NG 15-G-131-A,B,C
CENTRIFUGAL PUMP DATA SHEET JURCHASE ORDEN KL 2A,28,2C
APPUCABLE T0: PROPOSALS O PURCHASED ASBUTO REQUISITION NO.
NOTE O INGICATES INFORMATION TQ 8€ COMPLETED 8Y PURCHASER: INGUIRY NO.
3 BY MANUFACTURER aare__l11/6/80 REVISION
KR Bechtel sre_ @ oreekinrigge. Kentucky
unT, Air_Separation Plant sence__®Direct Cooler Water Pumps
Q. PuMes rert.6  wo. motons aeao 6 _rremna. = pProviceD nv.PJam.D_MIE_»m 8y PumD Mfg.
N0. TURsingS AED. 20 TeMwe__— PROVIOED BY MTO 8Y
mm%mmm X 14 stages . SERAL NO_—
QPEAATING CONUITIONS, EACH PUMP [ J PE“PQ.&:NC!
uose.® Water uS oM a PT ROR 2205 aaten CPEIY raorosas cunvena 12 X 14 SD-H
oisou. aess. reis @105 o 17350 nesumwatem_15'
prr o35 _ max sucrms:.rstsuu_!_SJ)__Mm L 50. e 85%  swemaren__94
868 ur.. 9 0.996 0IFF. PRESS. PRI d MAX spmaTED M . 110
VAP PRESS s T PsA_ L6 DIFF HEAD. FT 2 12‘ MAX. HEAD RATED ivp__ 170
eurs=® 0.8 oo nesua T : e 148 N conTinyus Gem_- 100
cona/enos. causen 0 ® 115 ppm Chlorides — wva we 80 ___|roramon (vieweo saom cms enon _CCYL
® - CONSTRUCTION » ® SHOP TESTS
NOZRES szt RATING FACING LOCATION IONGN.WAT. PERF. 8‘" PEns.
p— 12 125 ~ FF Side Crrer o Qwar. wrsx
CASE-MOUNT: CICENTEAUNE @ FOOT (JBRACKET (D VERT. (TYPE) COUIBMANT, & (NS, AFTER TEST

SPUT: EMAKIAL [JRAQ: TYPEVOLUTE (JSGL EBOBL (JDIFFUSER “
PRESS:  DIMAX ALLOW. g5 P88 250 °F CIHYOROTEST 375 p%m CaTH
CONNECT: QOvenr CIORuN (JGAGE

IMPELER DA:  CIRATED 12-3/4. owmax 14-5/8  grmeClosed ® _MATERIALS
MOUNT: SMPRETWEEM SRGS (JOVERWUNG  (J WEAR AG. DLAM /CLANC. AP CASE/ TRIM CLASSO)
SEAMNGS-TYPE:  fBRAGIAL Slegve @ THRUST — Cast _Iron
wse OmNG ot OA000 o MIST JFUNSER IPRESSURE 8 Grease.
courLNG: I MFR Falic 8 mo0n.: T
OMIVER HALF MTD BY: @ Pump s O DRIVER MFR O PURCHASER
PACKING: CIMARA TYPE Later OSIZE/N. OF AIKSS Later sasppure g __Steel
MEOH SEAL  CJ MFR A MODRL = AP CLASS. CODE = ® VERTICAL PUMPS
QM8 oo = PT OA CUMP QEPTHO
AUXILIARY PIPING MM SUBMERGENCS REDTD.C
Qrew. pre Pan_ 22 Ocu: Oss: OtusiNg: Qmre - COLUNN PPE (O RANGED (I TWAEAOED
3 TOTAL COOLING WATER AEQD, GPM . O SIGHT F4, AEGD - UNE SHAFT: D OPEN (D ENCLOSED
@PACIING COOLING INJECTION REQD:  OIToTaL oM Lator Or¥6 == Baos: OsoWl QUNESART
@SLAL FLUSH MPE PLAN Ocs @38 OQOTUBNG Ompe BRG. LUBE COWATER CI0IL CJOREASE
ODITEMAL SEAL FRUSH AUIO — OGm = Orsg_— [RoaTanon Ocs. Oss Osmz Owome
O o oo Ot8 Ot OTué Ore—= vy r—
CAUX. SEAL QUENEH FUID. — - —_—

® TURBINE DRIVER

MOTOR DRIVER

W L10 wow LIo0 famEd4TT . vours/masporeis. A0/ o/00 | Nome—
wm_GE or equal aspmnss Ball wee__Grease

ree_induction  msu AL 1040 ames 230
o JTEEC _ rewe mse c___Q__wcxtn ROTOR AMPS 1450 APPROX WY PUMP 3 BASE_234C0
Ows Qvss VERT. THRUST CAP. I8 == SEAVICE FacTOR _L.0 moton___ 2165 rusming

APl STANGARD 810 GOVERNS UNLESS OTHERWASE NOTED

JOB NO.| ORAWING NQ. | AEV.

SHEET OF

Sheet 2 of [2.

NQ. | DATE




AIRCO CRYOPLANTS 0-251-1Z-20

SUED FOR PHASE 0 pame 251 mou_13-G-801

CENTRIFUGAL PUMP DATA SHEET PURCHASE OROEA NO.
APPUCAMLE TO: ProPasALS O PURCASEQ) AS BT © REQUISITION NO.
NOTE O INCICATES INFORMATION TQ BE COMPLETED 8Y PURCHASER: INGUIRY %0,
] SY MANUFACTURER oare_11/7/80 REVISION
ron___Bechte] sme___Broeckinridge, Kentieky
ur__Air Separation Plant sevice_Ligquid Oxygen Transfer Pump
NO. PUMPS RETD.__L__No. MaTons RegD_ L Teu . e rrovioeo sy Pump Mfor. mrosr__-Pump Mfgr
0. TURBINES reqD.{) _ITEM NO._=— PROVIOE BY___— MTD BY =
rumr war____Airco Crvogenies szEanoTye _ 2 X 4 X 8-1/2 emages___ 1 SERIAL NO._—
OPERATING CONDITIONS. EACH PUMP ~__PERFORMANCE
uane_OXxvgen U GPM ot T, Nor 200 RATED 220 PROPOSAL CURVE N0, C=2281
DISCH. PRESS. PSIG 60 w3550 wesumwatem__3'
rr e o300 uax SUCT. PRESS. #SIG MAX saren___L e 58% swemar__13,2_
AP 1.15 OIFF. PRESS. PRI 59 MAX BHP RATED IMP__15
vAP.PRESS spT.PsA__ 13 ;i wean. FT___ 119 MAX, NEAQ mATED ive 170
VS a3 0.203 e weoia st 15 MiN. CONTINUOUS GPm___20
CORR/ERAS. CAUSED 8. wowe__ 1.6 ROTATION (VIEWED FROM e 6 eNoY_CCW
CONSTRUCTION SHOP TESTS
NOZZLES §2e RATING FACING LocaATION KONON-WIT. PERF. Owr. rens.
SUCTION 4" 150 FF End - HM@NON-WIT. HYCAO Owt. Hvono
p—— on 150 FF Side (ONPSH AEqD. Qwar. ks
(O)5HOP INSPECTION
CASE-MOUNT: CYCENTERUNE CJFO0T CJBRACXET. O vent. myee_CJose Coupled
(OOISMANT. & INSP. AFTER TEST
SPUT: CJAXIAL [JRAD: IYPEVOWTE (JSGL (JOBL CIDIFFUSER amien
rress: Omax attow.__100 _ rsis_200 °f. Qurorovest 150 ru6
CONNECT: CIVENT (JORMIN CJGAGE
IMPELLER OIA: (JRATED 6.5 CMAX. 8.5 arnre MATERIALS
MOUNT: I BETWEEN BRGS SIOVERHUNG  (J WEAR RG. DIAM./CLANC. APY CASE/TRIM CLASSO).
JEARINGS-TYPE  (JRAQIAL — O THAUST — All Bronze
Wee CmNGo JF000 OO MIST -ORINGER CIPRESSUAE O =
couPUNG: I MFR - O MOoEL: =
OMVER HALS MTO BY:. O Pump MsR QO ODAIVER MFR O PURCHASER
PACKING: (J MFR & TYPE — OISIZE/NO. OF RINGS ___— amspure g _None
uEen SEAL O MrRa Moor Airco Crvogenics  amcuass cooe — VERTICAL PUMPS NONe
QMFRCODE Mechanical AT OA SUMP OEPTHO) -

MIN. SUBMERGENCE REG'D.C
= COLUMN MPE  J RANGED [JTHWALADED
— UNE SHAST: O OPEN (] ENCLOSED

AUXILIARY PIPING

Qew.meerun__——___ O Qs OTusing: Q Pt
O TOTALCOOUNSWATER REQD, GPM ______—— QO SIGHT FL REQD

(CPACKING COOLING INJECTION REQD: (I TOTAL GPM — arse__— BGs: Csowt OUNESRAFT
csaLnusumrtrun____—__QOcs Osts Qrusing Oreg - BAG. LUSE JWATER c(gu Ooneast °
OBXTEANAL SEAL FLUSH RO — Com — Qres_— |noatasn Ocs Osz Oz Ouwowe
CMXILARY SEALPMAN____— __ OcCs D38 Otusine Qe — FLOAT SWITCH O
QAUX. SEAL QUENCH FLUID - PUMP THRUST, L8 OJUP Qoown____
MOTOR ORIVER TURBINE DRIVER
= = . None

w10 am_ 3020 rmame 215 T vours/euaseseveres_ 40U/ 5/60

wn_GE or equal acimngs Ball LuBE Grease

e lnduction INSUL B FULL LOAD AMPS 12 .1

o _TEEC  rowrmse c_ 30 (0cxe AoTOR AmPS 116 Appnax W, pump & aase__ 290

OYMS OVSS  VEAT.THRUSTCAP IS —  SERVICE FACTOR 10 — ! wmoren_lnCl. ruasme__—

AP\ STANDARD 810 GOVERNS UNLESS QTHERWISE NOTED.

JOB NO.| DRAWING NO. | REV.

SHEET OF

NO. | DATE

Sheet 3 of |2



Airco Cryoplants 0-251-1Z-21 WEML28] _ten0MS-C-SG1 AR

CENTRIFUGAL PUMP DATA SHEET PURCASE ORDER 0.
Arvucasts 1o Prorosais O runoust O assut O REQUISITION MO,
ROTE O INGICATES INFORMATION TO 8€ COMMETED Y PURCHASER TGISIRY NQ.
O 8Y MARUFACTURER oare_11/27/80 REVISION
ra___Rechtel sye_Dreckinrigee, Kentucky
war___ Air Separation Plant sewcr_Liquid Oxveen Pump
NQ. PUMPS RECD... L NQ MOTURS RETD___2__memwa__ == peoviosd sv.Pump Mfor wrosr Pump Mfor
_ 0. TURBINES RETD.___~7___ITEBM N0 __— PAGVIOED B, = MTD Y =
e wan__Lawrence Pump sxapree 3 RRE vert. turbsrages_ 10 _ stmacxa  —
OPERATING CONDITIONS, EACM PUMP [ PERFORMANCE
vomo_OXYEen o cmamrr, wom__ 231 __ aaren 250 ProposaL cusvena___Later
mson puess, psig__ 945 xom_3550  wesuawarem__20
.o =300 sy SUCT. PRESS. PSIG MAX. urem. 1 #__62%  speum__221
oeamrer__1.19 or. mest s 944 MAX 540 MATED tep 242
var. eSS werpma__ 13 ;e wean. fT 1890 MAX, NEAD RATED iw?__Lator
VIS« PT. S £r0.203 wpsua_rr 15 Min. coNTNuguS Gea__ Liater
CORA/ERGS. CAUSED BY wone__ 1973 |soranow mewen seom s v _Later
CONSTRUCTION Later SHOP TESTS
xaZnES suze naTING FACING 10canioN Onan-wr. pens. Owit. pow.
sucTion NON-WIT. NYORO Owat. wvomg
s o N
CASE-MOUNT: O CINTERUNE JFOOT O BRACKET 0O VEAT. (TYPE)
SPUT: CAXAL QRAC: TYPEYOLUTE (3Gt (308 (IDIFFUSER ' mswmm
PRESS:  IMAX ALLOW rsis '} ONTOROTEST o PSS
CONNECT: OVENT CORAM (JGASE -
IMPELLER GIA: CJRATED OMax, n OTYPE j————— MATERIALS
MOUNT: CIAETWEDS BRGS (JOVERMUNG (3 WEAR AG. GLAM/CIANC, AR CASE/TRIM ASSO)
JLARNGS TYPE  (JRADAL ' O HrusT 304 SS Case
WiE CrMGon OROCE OonMsT ORINGER OPRESSuRe O —Bronze Impeller _____
courung: QM 0 MoDR,
ORVER HALF MTO BY: Orume Msm QOAVER MR O PURDHASER
racang: CMMm4 TYPE Oszt/ng. 0F INGS BASEPUATE O
MEOL StAL (JMma mooR ARt QLASS. COOE VERTICAL PUMPS
Owuencoot pr7 or sume s __Luater
AUXILIARY PIPING  Later ML SUSMERGENCE RET D O e
Ocw nrtran O OLS. Ommse Ot COwME PP O RAKER) CITWAEADED
(O TOTAL COOUNG WATER RETD. 67% O Situt F1 aeg0 UREDUA. Corer O BCLOSD
OPASING CIOUNG WUECTION AETT: 3 TOTAL GPM Oruc Mss:  OIIW . QUNE A e,
AUSH PPE AR Ocs 022 Onamg O G et OwaTE Qo D OREASE
OOTERNAL SEAL AUSH RUID. O Orsg.__|ROATAIM Ocz Ot Oz Owat
OADIUARY SEAL PLAN Oes D33 OTusms Ore. ROAY SWiTi O
QAR SEAL QUENCH RAAD PUMP THRUST. LB Q0P (f. ]
TURSINE DRIVER
MOTOAR DRIVER
w_2oU wow_ 390U smame O318E  vours/muaseseress 460/3/60 '
wa_GE or equal gmees__Ball  _ee _Grease None
e Induction msuL B AL 10AC AMPS 278
oc__TEFC _rawrmsec__80 rocxes motonamrs___ Later aAppnax wr, rusr s aase__Loater
Ows Ovss  vor.mwustoas e _Later  spwicsracron___1.0 ' moten__Later  russme_—

APt STANDARD $10 COVERNS UNLESS OTHERWISE NOTED

JOS NO.[ DRAWING ND. | REY.

@ | Jleis-g | REVISED MOTOR ENC. TYPE |
. SHEEY CF - {

NQ. [ DATE
Sheet 4 of 12

ISSUED FOR PHASE 0



AIRCO CRYOPLANTS 0-251-12%27 ‘
Joa Na. 251 ITEM NQ. \5'6-8\\
CENTRIFUGAL PUMP DATA SHEET PURCHASE GROER NO.
APPUCABLE T0: PROPOSALS O PURCHASEQ As suiLt O REQUISITION NO
NGTE: O INOICATES INFORMATION TQ B€ COMPLETED BY PURCHASER: INGUIRY NO.
O 8Y MANUFACTURER ) oare_11/7/80 REVISION
RA__ Bechtel “gre__-Breckinridge, Kentueky
var__Air Separation Plant ~seavice_Liquid Nifrogen Transfer Pump
Na. Pumps necD L No. Mmaroms aero_ L rrem no. - movioen sy_Pump Mfgr. urpey__Pump Mfgr.
' na. TuRaiNes ReaD 0 iTem na.__— PROVIOED BY — MTD 8Y —
pune war___Airco Cryogenics szEanotyee_2 X 4 X 8-1/2 . etages_.l SERLALNO._-_—
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
ueuo_Nitrogen us GoMmae T noR — 200 paren PAAY PROPOSAL CURVE Na. &~ 2231
SIS PRESS. PSIG 60 wwn_3950  ypsun iwarem : )
e won =300 yax SUCT. PRESS. PSIG MAX mreo__L g5 02%  swpmarep_12:3
e arr__0.808 OiF#. PRESS. PSI_ 59 MAX 3HP RATED MP 5
VAP PRESS e PT.PSIA_ 15 pirr wean, £ 169 _ | Max HEaQ maTED P 175
Vs art s 0156 o2 weswasv 11.5 MIN, CONTINUOUS GPM 250
COMR/ERQS. CAUSED BY. wane__ 7.8 ROTATION (ViEweD sRom ca6 vl _CEW
CONSTRUCTION SHOP TESTS.
NOZRLES 1ZE RATING FACING LOCATION KONON-MT. PERF. ~ Owr. rers.
SUCTION 4M 150 FF End ONON-WAT. HYORO COWr. sYons
o - on 150 FF Side IONPSH AEQD. Owr. wres
SR - ) SHOP INSPECTION .

CASE-MOUNT: CJCENTERUNE (3500T (BBRACXET .03 veRT. (Type__L10S€ Loupled

(COISMANT. & INSP. AFTER TEST

SPUT: O AXIAL (DRAD: TYPEVOLUTE (JSGL (08U CJDIFFUSER.
ress: Omax auow. 100 peis_200 5 Owvorarest 190 rag CaTHeR
CONNECT: OIVENT (JORAIN (DGAGE
IMPELLER DWA: (JRATED aMax 8.5 arre MATERIALS
MOUNT: CJBETWEEN BRGS (JOVERHUNG ..(J WEAR AG. OIAM./CLANC. APt CASE/TRIM CLASSO).
SEARINGS-TYPE  (JAAQIAL — Q7 HausT — -
Wse QANGOIL (JFL000 CIOILMIST .CJFUNGER CIPRESSURE O = Aluminum
COUPUNG: CIMFR. = 0 MoREL -
ORIVER MALF MTD 8Y: O PumMP MiR QO ORIVER MFR O PURCHASER
PACXING: (T MFR & TYPE — O SI128/N0. OF UINGS — IASEPUTE O =
MECH SEAL O mema Moo ___Ajrco Cryogenice clss. cooe VERTICAL PUMPS
{3 MFR CODE Mechanical AT OR SUMP OEPTHO
AUXILIARY PIPING MIN SUBMEAGENCE R£0'0.0
Qew. rrerun__—__ Octu: O8s: OTuBNG: O Pipe — COLUMN APE O ALANGED ITWALADED
O TOTAL COOLING WATER RED'D, GPM — O SIGHT FL REXD — UNE SHAFT:  (JOPEN (O ENCLOSED
CPACXING COOLING [KJECTION REQD: (I TOTAL GPM = OrGe— 8rGs:  Csown DLINE SHAFT
OSEAL ALUSH PPEPUN_-_—-_ Ocs. OLS OTUBING OmPe — 8AG. LUSE CIWATER (D0IL (JGAEASE
OBXTEANAL SEAL FLUSH RUID — Qo — OrsG_—_ |FL0AT & ROD Qcs Oss Oz Onone
OMXUARY SEALPUN___— __ Ocs Oss OTUBING O MPE - FLOAT swiTen Q
OAUX. SEAL QUENCH FLUIO — PUMP THRUST. L8 QUP Ooown .
- TURBINE DRIVER
MOTOR ORIVER e
w__1D apm__522U FRAME__ 2191 vaurs/emaseseretes 20U/ 3/6U :
wa_GE_or Equal seaanes Ball -wae___Grease -
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AFPUCARLE T0: MROPOSALS O WRCUSECO As sutT O REQUISITION .
SOTE O INGICATES INFORMATICN TO SE COMPLETED SY PURCHASER, INGUIRY NG
aame_11/13/80  sevigon

g nmmm

et Air_Separation Plant

oTE breckinridge, Kentucky
soner. _Medium Pressure Liguid No Pump

umm_zxumm_me_—__ reovioep sy 2ump _Mfer. wurmer_ Pump Mfor
) NQ. TURBINES REXD PROVIORD BY e __MTDSY =
PUMP UFR Airco Crvogenies ﬁmm 1‘{2:{4-1{2 s STAGES 1 . SERIAL MO, et
OPERATING CONDITIONS, EACH PUMP PERFOAMANCE —
usua._Nitrocen usermamrr.on 14 AATED 20 ProPOSAL CURVENG. =344
DISOIL PRESS., PSIG 110.3 ru__ 7200 srsiswarmn_ 3.
rrson =320 max _ SucT. PRESS. PG MAX. ure. L0 g (.32 s A0
oearr__(0.808 OIFF. PRESS. POI 109.3 MAX. SMP RATED IMP___5
VAP PRESS mPT.PsA 1D e NEAQFT 313 MAXNEADRATEDIMP__ 340
VS & T, Sme 0,156 o NPSHA_FT. 11.5 s, CONTINUOUS GPM__3
CORR/EROS. CAGSED Y - wow__ _L3____ lsoranowmewed romcrs salCW
. CONSTRUCTION SHOP TESTS
raznes e RATING FACING LocanoN fONoR-wY. PERS. Owt. raw.
suCTIoN 2 150 FF End XONON-WIT. XTORO Qwar. xroma
—— 1 150 FF Side Qhres ke Owr. wrm
CASE-MOUNT: CICENTERUNE D FOBT (O SRACKET om.nmnww::”mm
U OADAL CIRAG: PYPEVOLLTE (OS6L Oost CoIFRusER R ’
mess Owax auow 100 pus 200 -p Qnmmnorr___l.iﬂ_me o
comNEeT: QVveNT O 0muN (OGASE
MPELLER OIA: CIRATED 4-1/4"_  CIMAX 4-1/4" _ omre - _J:guu
MOUNT: DJSETWESN 8RGS (COVERMUNG (3 WEAR AG. DIAM /CLANC AP CASE/TRIM QASSO—_—
SEARINGS-TYPE [JRAOIAL - O ™hausT — -
wae OanGon CR000 OauMsT ORAIGEA DPRESSUE O - Aluminum
couPumg:  CIMRR — Dmaon =
ORIVER HALF MTB 8Y: O rump MsR QORIVER MR O PURCHASER
PACONG: CIMAR & TYPL : . OszU/Na 0F HASS MAPUTED None
MECK SEAL: CIwrma mapa.Airco _Crvogenicsam aass cost VERTICAL PUMPS
Owureont Mechanical P ppp—— —
AUXILIARY PIPING MR SUBMERGENCE AE0D. O
Ocw.rrrun_— Ot Ot Onuss Orre — mm"fg Qrusn Dnean
() TOTAL COOUNG WATER REED. 6PM - O SiGHT 1 260D = Juse SuFr: Qoren QNCosD
OPACXING COBUNG IMJECTION AEQT:  CITOTAL GPu - Drse— {"“ cm__o;nwl_
(OTIAL AUTH PF PLAN Ocz Os2 Ommss Orre. - SAG. Wat OwATER O Contast
OBTIANAL STAL RUSH RUID . = o= Or_m[RUTI0 O O3 O Owows
OMDILARY S PAR__ == QLS Oss Ousng Oree = FLOAT swnich O
OWIX. SEAL CUENCH AVID — PUMP THRUST, 18 QUP Qoowe
TURBINE DRIVER
MOTOR DRIVER T
W 5 mM__ 3350 smame_ 1R4T vours/masvoraus_4A0/3/60
w_GE or Equal seamngs ball _iume___Grease
we_Induction nsut ANLL LOAD AMPS 6.9
o TEEC reuemsec_80 _ iocxen ratonamres___46 A wrrumesase 90
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Joswa. 251  itemna 1S-G-BAD
PURCHASE GROEA NO.
REQUISITION XO.
1MQUHRY XO

oare_11/26/80  rensiow

ron__Bechtel . ure __Breckinridge, Ky
uar__Air Separation Plant ‘ - SERVICE Condensate _Return Pump
NQ PUMPS AEQD__2__ NO. MOTOAS RECD_2__ITEM NO.___— movioen oy_Pump M{gr, mro sy Pump Mfor,
Na TuRBiNES meaD O Temno.__— PROVIDED BY - MTO 8Y =
runr wir_AC or equal szeanoryes_2-1/2-2 X 9 L staces__1 SERLAL NG, -
QPERATING CONDITIONS. EACH PUMP | - PERFORMANCE
voun_Water U.S GPM &t PT,NOR 15 MTED 85 PROPOSAL CURVE NO. —
DISCH. PRESS. PSIG 105.3 arm 3500  wesumwarem_8'

rrenon. 281 wax__ 287 sucr.emess esismax__ 40 st 35.3 5. 52%  awemarea__6.7
s arr_0,929 DIFF, PRESS. 21 70 Max sup aaTED wp 10,5
var press mpT. e 90 oirr nean. 1T 174 Max Heao matepime 190 ft
s armsw__0.2__ cr NPSHA_FT 8.9 MIN. CONTINUGUS GPM 20
CORR/ERGS. CAUSED 81 wowe_ 3.5 |soranion viewen saom crig exot_CW

‘CONSTRUCTION ' SHOP TESTS
NoZZLES s12E RATING FACING LOCATION KONON-WIT. PERF. Owr. rexs.
sucrion 2-1/2 150 FF End JONON-WIT. HYORO Owir. uroRa
m—— 1-172 150, FT Top ONPsH AT Owr. s

- _ (OsHaP INSPECTION

CASE-MOUNT: CJ CENTERUNE (JFOOT (D BRACKET (J VERT. (TYPE} COGISMANT, & INSP. AFTER TEST

SPUT: O AXIAL [DRAQ: TYPEVOLUTE (OSGL _(JUSL CJODIFFUSER

5. QO nrore rtsr__l;ss.rsm

CaTHER

PRESS: (OMAX ALLOW. PSIG
CONNECT: O VeNT (JORMIN (1GAGE
IMPELLER O (ORATED OMAX 9 gree Closed MATERIALS
MOUNT: (C3ETWEEM BRGS (GJOVERHUNG (O WEAR AG. DIAM./CLAKC. AP CASE/TRIM QLASSO)
BEANINGS-TYPE  (JAAQIAL Ball O THRUST Bail
tuse Qmngarn OF000 o MiST JFUNGER (JPRESSURE (J Grease LCast Iron
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PACXING: O MFR & TYPE Later OISIZE/NG. OF RIKSS Later saspure g _Cast Iron
MECH SEAL: (T MFA A MODEL AP CLASS. COOE _ VERTICAL PUMPS
O mFRcooE #IT OR SUMP CEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REN'D.00
Oew. MPe PN Ocu: Oss: Omusing: O Pire COLUMN PPE O FUNGED  CITHAfAOED
O TOTAL COOLING WATER REQD. 5PM O SIGHT FL REQD UNE SHAFT: DD OPEN (T ENCLOSED
OPACKING COOLING INJECTION RED'D: (I TOTAL GPM orse saes: Osowd Oune s .
OSEAL FLUSH M1PE PLAN Ocs QOss Ormusing Onre 8RG LUSE OWATER CoiL O OREASE
OFEXTEANAL SEAL FLUSH FLUID Oom orsc Aoatargo Ocs O3 Qwz Owoue
OAUXIUARY SEAL PLAN Qcts Dss Ormuaie Onre FLOAT SWTTH O :
OAUX. SEAL QUENCH FLUID PUMP THRUST. L8 CUP Ooaww
S OTOR Gniven TURBINE DRIVER
w_10 aem___3500 _rrame VOLTS/PHASE/CTCLES 460/3/60 . None:
wnn GE or equal  siamings Ball wee__Grease
rree_Induction INSUL B FULL LOAD AMPS - 13-
o_TEFC ___ rowmsec__80  1ocxen aotonr ames 81 APPROX. WT, PUMP & BASE___340
Owms Qvss VEAT. THRUST CAP_ 8. - SERVICE FACTOR 1.15 amoron___169 TURBINE __—
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Aireo
Cwoplmts Joa e 25t ITEM NG 1 DG~ 5\4-lAﬁ 1R,
CENTRIFUGAL PUMP -DATA SHEET PURCHASE GROEA L. 24 9B
APPULAMLE T8 PrOPOSALS O PusouSED Asauit?1 O AEQUISITION NO.
NOTE O INDICATES INFORMATION TO BE COMPUETED BY PURCHASER: ANQUIRY NQ.
D Y MANUFACTURER pare___11/26/80 sevision
o Bechtel- - -ste___Breckinridge, Kentueiy
wat___Air Separation Plant _sav
NO, PUMPS REQD._. 4 NQ. MOTOAS REQD b TEM NG — rovioeo sy 2ump MIgT, wroar_Pump Mfgr
NQ TURBINES REQD STEM NO.__— PROVIOED 8Y - MT0 8Y =
PUMP MR A.C. or equal st ano e MT-VTLC Vent Turbsmages__ 11  semuno -
OPERATING CONDITIONS, EACH PUMP ~ PERFORMANCE
uaup___Water us gPMmer. o154 marm 175 prorosascunvena._Later
DISCH PRESS. PSIG 105.3 an_1750  wesumqwarem_ Q'
rr.rnon120.5 aax 212 suerpmess psomax_ 0 mres 3"HG ABS  jers 75% _ swemaren___16.3
s sharr__0.989 DIF. PRESS. PS1 118.5 MAX BHp maTED Mp__Liater
vareness merpsa_ 1.7 oifr wea, £t 2717 MAX HeAO mATED we__Liater
Vit 01, 5 0-55 __o» NPSHA_FT 3 : s conminuous e Later
CORR/EADS. CAUSED BY - wvaone _12.2 __ |ROTATION (VIEWED FROM CMG ENDI Later
CONSTRUCTION i SHOP TESTS
NOZNLES . suE _ RATING FACING LOCATION kONON-wT. PERY. Owr. rexs.
suchon 4 150 FF Side JONON-WIT. HYDRQ Owir. wroro
—— 1 150 FF Side Ouasm O™
CASE-MOUNT: D CENTERUNE  (DFQOT QISRACXEY (O VEAT. (TYPE) Oswo
COISMANT. & INSP. AFTER TEST
SPUT: DIAMAL CIMAG: TYPEVOLUTE [JSGL CJDSL (JOIFFUSER -
PRESS (IMAX ALLOW. 340 ru6__250__ - Duvomgrest—__310 _  rus C
CONNECT: OVENT (JORMAIN OIGAGE
IMPELLER GIA: ORATED DMAX arnre MATERIALS
MOUNT: CISETWEEN 6AGS (JOVERNUNG [ WEAR AG. DIAM./CLANC. APt CASE/TRIM CLASSO)
SEARNGS-TYPE  [JRAOIAL O THAUST
wee CmNGoR CIA000 Do MIST CIFUNGER (IPAESSURE O Cast Iron
courung: CIMSR = Owusont =
ORVER RALF MTO BY:. O Pump Mit O ORIVER MFR O PURCHASER
PACKING: (O MFR & TYPE — DSize/No. 0F RINSS BASPUTED -
MECR SEAL: (I MFR & MOOEL Iﬁ%er AP CLASS. COOE .ater VEATICAL PUMPS
O mrr caot - == PIT 08 SUMP OEPTHO Q!
~  AUXILIARY PIPING MIN SUBMERGENCE REQ'D.C).
Otw. mre pan Ot Oss: Oteng: Orire COLUMN AIPE (O FLANGED O3TMAADID
CJ TOTAL COOUNG WATER REQD, 6PM — O SIGHT FL RETT UNESHAFT: DI CPEN l:lgu;s:o ot
CPACKING COUUNG INJECTION AETR: 0 TOTAL GPM Qs $Ad3 qmw._a. u Ba—
OSEAL LUSH APE PLAN Ocs O3 OTaNG Oree sai et Owarth Qo CoALAse
OBXTEANAL SEAL RUSH RUID__ . Oom orse Aot 0o Ocs Qi3 Ot Ouont
OALRUARY SEAL AN Ocs Oss OmmKe Omee PLOAT sWITCH Q -
OAUX SEAL QUENCH RUTD PUMP THRUST. L8 CJUP Coown
TURSINE DRIVER
MOTORJ_DJLLVER _
w20 w1120 Frame_226TD _ vours/emasesercres 460/3/60 None
ure__GE or equal saamnss____Ball LUBE
i MSUL B FULL LOAD AMPS 25,2
oc__tefe rowr mst. ¢80 1ocxeo roton ames 149 Arxox wr.ruwraease_. 800
Ows Ovss verr. irusT cae. L Later  sewice racton 1.15 woron__320 ____runsine__—
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w251 roung_- 'S8 3S!
CENTRIFUGAL PUMP DATA SHEET PUNCHASE GROER NO.
APPUCARLE T8: PROPOSALS O PURCHASEQ AS BURT O AEQUISITION NO
NOTE O INOICATES INFORMATION TO 8€ COMPLETED BY PURCHASER: INQUIRY NG
pare_ 11/10/80 REVISION

O 8Y MANUFACTURER.

Breckinridge, Kentueky

FOR 'Be?ﬁfel SITE_
umr__Air Separation Plant _seavice_Liquid_Argon Transfer Pumps
NQ PUMPS AECCZ _ NO. MOTOAS REGD.__2 _ITEM NO.____— PROVIOED av_Bump_Mi,L_mn sr_Pump Mfor
x0. TuRsives rea0 0 sTem no._— PROVIOED 8Y MTD 8Y

PUMP MFR Airco Crvogenics  size awo ryee __2X3X7 stages_ 1 seRal no._—

OPERATING CONDITIONS, EACH PUMP PERFODAMANCE
uauio Argon us gPmacet, Non 100 RATEQ 120 PROPOSAL CURVE NO.____2243

DISCH. #Ress. Psic 60 apM_3500 __ Neswm(warter)__8' __

pr.En0R—=303  max SUCT. PRESS.. PSIG MAX. areo__1 grr 489  swemaren__ 85
sr.cr wpr 39 OIFF. PRESS. PS! 29 MAX SHP RATED IMP 2.5
vap. pREsS mrtpsin _14.7  ows wero ./ 97.1 MAX, HEAQ RATED iMP___160)
Vs net sw (.26 cr NPSHAFT 1.5 MIN. CONTINUQUS GPM 200,

GORR/EROS. CAUSED 8. Wo.owe___ 41

ROTATION (VIEWED FAoM cptG exol__CCW_

’ CONSTRUCTION SHOP TESTS
NOZZUES SIZE RATING FACING \OCATION KONGN-WT. PERF. Owr. res.
SUCTION 3 150 FF Enc O NON-WIT. HYDRO QOWMT. HYOM)
. ONPSH REQ'D. QOwr. wrsu
DISCHARGE 2 150 FF Side CYSHaP INSPECTION
CASE-MOUNT: CJCENTERUNE (JFO0T (CJaracxeT O vear (ryeei__Clase Coupled OOISMANT, & (NSP. AFTER TEST
SPUT: D AXIAL (JRAO: TYPEVOLUTE (JSGL (J0BL (JOIFFUSER ' ’
PRESS: CIMAX ALLOW. 180 psic_ 200 °r Qwoorest 150 _psig (OO
CONNECT: (JVENT (D 0RAIN (JGAGE
IMPELLEAOWA: Crareg__ 6.5 OMAX. 7 arre_Closed MATERIALS
MOUNT: (JBETWEEN 8RGS [JOVERHUNG (O WEAR RG. DIAM./CLANC. AP CASE/ TRIM CLASSO)
BEARINGS-TYPE:  (JAACIAL - O THAUST -— Aluminum
Wwse CmNG oL CFL000 O oI MIST CIFUNGER (IPRESSURE (O e
COUPLING: (T MFR = O MooEL o
ORIVER HALF MTO BY: O PUMP MFR O DAIVER MFR O PURCHASER
PACXING: (O MFA & TYPE OSI2E/NQ. OF AINGS sASEPATE O =
MECH SEAL  [J M#R & MopeL_Al T co _Cryoplants e cuss. cooe — VERTICAL PUMPS
Qwm#rcoot . Mechanical PIT OR SUMP CEPTHO
“AU XTUARY PIPING MIN. SUBMERGENCE REQ'D.O
OCW. PPE PN Oct: Oss: OTuaING . OLIPE. — COLUMN PIPE (] FLANGED (CITWALAOED
[ TOTAL COOLING WATER REQ'D, GPM = O SIGHT £1.REQD — UINE SKAFT: JOPEN D ENCLOSED
(OPACKING COOUNG INJECTION REQD: (3 TOTAL GPM = orsc— BRGs:  Jaowa QUNE SHAFT
(CSEAL FLUSH PIPE PLAN Ocs. Oss.. Qruaing OPire — 8RG. LUBE COWATER 0L CJGREASE
CEXTERNAL SEAL FLUSH RLUID — CteM — Orsig__— |10ATRR00 Ocs. Oss Osmz Okoke
OAUXILARY SEALPUN = QS D58 OTUaING O PIPE = FLOAT SWITCH O -
OAUK. SEAL QUENCH FLUID _ PUMP THAYST. \8 CUP Qoows_____
e TURBINE DRIVER
we_ 10 aem__3500 " rrame_219T  vOLTS/PHASE/CYCLES 4R0/3/61) None
usa_GE or equal geanincs Ball wee___Grease
rre_induction INSUL B FULL LOAD AMPS 13.0
o _TEFC  rowemse ¢80  gcxen Rotom amps 8l APPROX WT. PuMPa BASE__ 250
Ows Qvss YEAT. THRUST CAP_ (8. SERVICE FACTOR L0 motoa__lncl TURBINE __—
AP STANDAAD 810 GOVEANS UNLESS OTHERWISE NOTED
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oena_291

it xa1s-6-3 - LAULRBIC

CENTRIFUGAL PUMP DATA SHEET PURCHAST OROEA N0 2A2R2C
T2 rmoross O rinousE O asaut O AEOUISITION 80,
RATE: O INGICATES (e-GAMATION 10 8§ COMPLETED §Y PUACHASER: INGUIRY N0
O 8Y MAMZACTURER pare_11/13/80 _  seasion
ra___Pechtef :m_Bregkmrﬁze_, Kentuck\L
wer___Ajr Separation Plant servicE_ : .
nmm.ﬁ_numm__g__nmm_____ mumn_E\.Lmn_Min:.mu Pumo Mfgr -
Q. TURMNES REQD. — PROVIOED BY.- : _MTD Y
mm_mmﬁmmm___munmmlﬂ__nm 1 SENAL MO ==
OPERATING CONDITIONS, EACH PUMSP PEAFORMANCE
uow__OXYEen US 5P m PT. NOR . 208 280 PROPOSAL CurvE M0 =253
Qs PRESS. PG ~99.3 ul750 _ wsuawaten_3'
rrEnor.Z288 max _ sucr ruess. ruigaax 31 6.62.5% swemaren__ 5.6
ear_2.12 DR, PRESS. PO 24.3 MAX SHP RATED 1P 1.5
var. pmess w ot ren  _24.5 o wean. FT 50 MAX, HEAD RATED IMP 66
neanrt sm _0.1735 o NPSHA_FT 40 MiN. CONTINUOUS GPM 30
CORR/EAGS. CAUSED BY__ YO WP K1 ROTATION (VIEWED FroM e exal CCW_
CONSTRUCTION SHOP TESTS
xazes E-re] RATING FACING 10EATION JONON-WAT. PERS. Owt. row.
Jrp— g 150 FF End KOKON-WIT. KTORD Qwr, r
xsounce G 150 FF Side NPSH RETL Owrr.
© CASE-MOUNT: OCENTERUNE (D FBOT (3 BAACKET Qvenr.yrea__Clase Coupled oo OBISMANT. § 18P, AFTER TEST
SPUT: DAXUAL (JAAG: TYPE VOLUTE -(JSGL- (JOBL -CIDIFFUSEN canan
- pmess Omax aow.__ 100 rus 200 cx cummrzsr_l.iﬂ.__rse
CONNECT: O YO COoRAIN (JGASE
meeueRon: Omaren_8-1/2 Oamax_10-1/2 onre MATEMIALS
MOUNT: CINETWEDN 8AGS (SOVERMUNS. . [J WEAR AG. GIAML/CLANC; APV CASH/ TRIM QASSC —
wanssre Oraow . None O nemust
wee CmMGoL OR000 Oon st CAMNGE OPRessune O Nane All_Bronze
courung: Dmm None CuooaL None
DRIVER RALF MTD BY: Onmnm Qonver usr O PurcHASER
PACKING: (I MFA S TYPE . DSz 0F NS — uspureg _None =
MEDL SEAL: cmxmawm;awm: = VERTICAL PUMPS
Oumegoe__Labyrinth _[PeT 08 sume 0PN
AUXILIARY PIPING MIN. SUSMERGENCE 17, 7.1
OCw. FPe FAX O O Omswe Omrt p— cnwuum ORANGED [ITHACADED
O TOTAL COSUNG WATER AEET, 6PM — . O SIGuT 1 RETD = “"‘”“g‘ Qores ccmuuz
CPACXING COUNG DUECTION ALT2:  ITOTAL GPML = oras__ = pnas DM OUNE SR e,
Ause mrs man Qes Ozt -Onana Oree = SAS. LUSE CIWATER 0;. cmo"l Ot
OnrTemua stAL RUSH RUID = O = Ores.=—__| :g::‘“ gu 2
Camuanr st an._—.___ Ot D32 OTusme Ot —
Oaux, S2AL QDN Av - PuM? THRUST. L8 QJUP Ocows
TURBINE DRIVER
MOTOR DRIVER
_JNone
P = V1 BT U B ey Pery = Y T
mGE or egual BEARINGS Ball LUse _Grease
rrrelnduction UL B AL LoAG asses___10.8 ,
o TEFC _____ mermsec_- 80 80__10tx0 noron anrs 63.3 APPROX. WT, ump g sase___300 —
Oows Ovss VERT. THRuST AP L = seavice Factor 1.0 agron_Incl TURBINE_ —.
APt STANDARD $10 GOVERNS UNLESS GTHERWISE NOTED.
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CENTRIFUGAL PUMP DATA SHEET

K 104 KOS+ G 29\ WA B e

PURCKASE OROEA NQ DA_OD oo

TEYT LT e

wrutaas 10 rorosus O runouse O Asaut O REQLISITION WO, LB WLA - 8L Fa R
NOTE O INCICATES INFORMATION TO 8§ COMPLETED 8Y PURCHASER INGUIRY NQ.
O 8Y MANUFACTURER sare_11/13/80 AEVISION
Fan — Bechiel _ sti____Breckinridee, Kentucky
vt Air_Separation Plant . sownee. _Crude Argon Pump
xa rumrsneon_9_ wo matoasasgo__ 9 meane __ — .movieep gy Pump Mter. wmay Pump Mfgr, -
wa. rurmnes xeqs_ 0 o — PROVIDED BY.____— MTD oY —
PUMP MFR Airco Crvogenics ST AND TYPE 2X4X8 stasgs__ 1 SEmAL M) —
OPERATING CONDITIONS, EACH PUMP PERFOAMANCE
uauo__1.8% Argon US 67 m PY. XOA___ 113 RATED 125 PROPOSAL CURVE N0, C=22492
92.2% Oxvgen  mery puess. pug_-50 ren_3550 _ wesimiwatem 2
reon 7291 sax SUCT. PAESS. PSIG MAX _ o MATED. 34 =) &awurm__...]__
e eamer_21.105 OIFF. PRESS. PS1 16 MAX BHP RATED INP
VAP PAESS meT.psh  __22.6 o mean FT 33.4 MAX. NEAD RATED IMP an
Sartsa 0.175 o0 wesia st ez 30 MIN CONTINUGUS GPM AQ
CORR/EROS. CAUSED Y = e L2 |rovanion viewed From cms oy CCW
CONSTRUGTION ' SHOP TESTS
XQZRLES e RATING FACING LOCATION KOKON-wIT. PERS. Owt. rews.
SUCTION 4" 150 FF End ONON-WAT. HYORG Owr. nyong
—— o 150 FF. Side [ Q. s
-CASE-MOUNT: O CENTERUINE (D FOOT CJBRACXET (3 vent. (ryeey__10Se Coupled P INsPECTION
- : , ; (COISMANT. & INSP. AFTER TEST
ST CJADAL CJRAG: TYPEVOLUTE (JSGL (J08L [JOIFFUSEA o
mess: Omax augw__ 100 pgs_ 200  -r Owvorotest—_ 150 sug  |OO R
~*  CONNECT: CJVENT (JDRAIN JGAGE None
MPRLENOA: CJAATED A= OMax o aree . MATERIALS
| MOUNT: CIBETWEEN 8RGS (JOVERMUNG [ WEAR RG. DIAM/CLANC. AP CASE/TRIM QASSO
BEARINGS-TYPE  [JRAGIAL = O THAUST — All Bropze
e Owmssan ORoos OoMisT OFUNGER OPRESSURE O bt
“courune: N — 0 MaoeL hd
~  ONVER KALF MTO 8Y: O rume Mt O DAIVER MFR O PURCHASER :
CPACKING: (3 MFR A TYPE = OS12E/N0. OF AINGS = uspure g _None
HESISEAL: T M & menex ALrco Crvogenies.m aass cooe VERTICAL PUMPS
e 3 MFR CODE Labyrinth P p—— =
AUXILIARY PIPING MR SUBMERGENCE REQO.O e e
OCw. mre Pan O Ots: Otusike: Orre - CuMsAre O AUNGED  OTHAAO®
(3 TOTAL COOUNG WATER REQD, GPM = O SIGHT #1 R€0D = UNESUST: Qoren Oenaiosid
CPACING COOLING INJECTION REQD:  (JTOTAL GPML = orac—= oAGs: CRIWA e QUNE ST o,
FLUSH PPE AN Ocs O3 Omsme Orre — A5 LUtE CIWATER OO0 CJOREASE
OBTEARAL SEAL AUSK ARUID ___—= Csru = Orse RoaTaasd Ocz O3 Qs Owas
QAUXIUARY SEAL PLAN Ocs 0Oss QTuams Qrre = RLOAT SWITCH O
OAUX. SEAL QUOKH FLUTD - PUMP THRUST, L8 OJuP Ooowm
TURBINE DAIVER
MOTOR DRIVER -
5 w3020 FRAME_L84_ T VOLTS/PHASE/CTCLES 460/3/A0 None
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4,5 Data Sheets for Compressors and Drivers

0-251-1Z-3: Main Air Compressor (15K-11 A, B, C)
0-251-1Z-9:  Expander Generator (15P-35)
0-251-1Z-10: Oxygen Compressor (15K-50 A, 8, C)
0-251-1Z-13: Cycle Nitrogen Compressor (15K-55)

| 0-251-1Z-17: Compressor/Expander (15K-77)
0-251-1Z-37: Argon Compressor (15K-41)
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Airco Cryoplants 0-251-1Z-3
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Airco Cryoplants

CENTRIFUGAL COMPRESSOR DATA SHEET

0-251-1Z-3
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Airco Cryoplants

CENTRIFUGAL COMPRESSOR DATA SHEET

0-251-1Z-3
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Airco Cryoplants ELECTRIC MOTOR DATA SHEET 0-251-1Z-3
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O SUTTOCOR ITORAGE GVER 3 MANTHS

o

REMARK S

L ROTOR/ FIZLE ¥ 7 MATOR SNAFT (L SerTdy
AQTATION ¥ ACING COUSLING ENT

HGe OF ITAATS PER HOUR

FICLO CISCHARGE RLIISTON Onems
AATEID LXCITATION #1KLD VOLTAGK o,
AEISTANCE OF EXCITATION FIZLS ¢ ¢ Oumt
LXCITATION FILLD ANPS & FULL LOAD & RATED #.5,

EXCITATION FILLD APl MAX, e

LXSITATION F1KLD (] AnC3ITAT (] F1X£0 RCISTON REQAD,
suseL LS aY

stammG: ryee _Dl€AVE - Lyaa. Qil

wuag o agcumen: _LALET grme Lator _sus

TOTAL SMAFY R0 FLOAT

LINIT GRQ FLOAT TO

“-OTOR AGTOR: Qsewm - Ty

=3TOR mus: (S seun O wur

7OM TEWAC & TRIGY wOTORS:
COOL1NG wATZA REQ0. — aru
CH. TEMS, AE ___ P  PuEll, ORCP (1]
LAY (GAS) ARCD. ., G PREIL, wainT, — [LIe -1

CUAVES RE20. S8AIES ON MOTOR SATURATION ¢ RATED VOLTAGK:
O PCXD vs TCAQUE (ALID ¢ % AATED VGLTAGD
O $#2ED vi #OWER FacTOR
) 3PEXD vs CURRENT

WERIGHTS {(LASk .

NET veNT M_ INIPPING YEICHT

agTom voscwr __LAter | wax. tagcTomwr, _LQter

wax. maint, wr. aoentTwn __Later

OIMENSIONS (PEET L INCHESE
v i3 v 14w 12
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Alirco Cryoplants 0-251-12-3

SPECIAL-PURPOSE STEAM TURBINE DATA SHEEY

WTUCAILE T Baoh(B)TOIOHS - Qmuesusr Q43 muwT  Ajr Separation Plant

ror ——
Te Breexinriage, KV. sEmAL N RATED E'p
P Main AT domoressor—Dﬁ"ves K-1A.B : NO. ALTD -
uanuracruage GE QL equal UTUNE Owa sgeTion owe.

l,ater TURBING Later mivrultlstage ORIVEN EQUIPMENT Amm—‘-ﬁ‘ \c;:f pr

L -1-2+/%
ROTL: © INOICATES INFORMATION TD 8L COMPLETID SY FURCMASER: O 87 MANUFACTURER

PARAGRAPY MUMBERS WITHIN () REFER TO APPUCASLE PARTI OF TMIS STANOARD

OPERATING CONDITIONS CONSTRUCTION FTATURES

TIPZ O YIRTICAL O MORIZONTAL [ MQ. STASELS _9_

INDICATE GUARANTEE POINT 8T o
STEAM CASING ZPUIT O MORIZONTAL - O VERTICAL .
. . RATE ROTOR 0 seun O sulLT UP
.- WORSLIGWEN IR T asargyR RITATION (FROM GOV ENOY . O CW O &W  .[ater
RATED 3100 MAZ, TIP P e ST

Sy ZEH S —aee —

1ST CAIICAL SPESD._APM  INO CRMICAL SPEXD__APM | O MECH O MTOR 0 QI RElAY NEMA ?_..gﬂ.sctromc
GOVERNON MFC_ ater uwoper Later

TRIP SPEED e AP Later
NGO, AUTO VALYES___TYPZ UFT (O CAM J amn
: MAND VALYES: O MIM, STZAM PRESI, (O ECONOMY
,’:3;';';:"“’"‘ O AR HEAD FOR INSTRUMENT CONTROL O JACKSEREW. .
NORMAL 300 reic 750 - RANCE . RPN @ rsic fArv Q rLC
WETIAL — ——— . MAND SPEED CHANGIR NP MAKe.__ sAN
:“m. InemaL —— P SEPARATE TRIP THROTTLE VALYE: O NYD O MLDH
—— O REMOTE THIP O ACTUATION
STARINGS P -

CXMAUST STEZAM . maous Ty Lilting Pad, .., __Later o .
NORMAL —z13__ ruc 120 e THRusT Tyre RINGIOULV. Lqra Latel _ g .
sax © o MAX -TMRUST LoaD L& s
M, - THRUST CAPACITY L 3lof. L&

Q EX12ACTION O AOMISIION O NMOMNRETURAN YALYE

O CONTAGILED O UNCONTROLLED PASXING TYPL ... L b . th
Low. La/un roc . SFTT | INTZRSTAGZ GLANG SZALS: abvrin _
MORMAL | tocune soaws LAOVIUTIT " "og pen sox LTS
N, O INSULATION O JAGKET MATL
uax, i .
PERFORAMANGCE CURVE NO. l.a;ar TACHOMETER O VISR REXD O LLATRIC O OISTAOMGC
MAX, THAOTSLE FLOW, LA/NR O mo. SPEED m°ff‘"°1 18-015
MAX. SLOW YO CONDENSER. L3/NR @ IN. NG LALEL LOCATIONS ___O.Qéﬁrﬂé%'g_‘&m_—,_r—
O YacromeTER. msr 274 UL cdlal ucpgm Lattl
O SEMTINEL WARNING vaLYE 3IT @ Later rug
aury () CunT O intERuT Q 3Tangey - HAIYR - O BASLMATZ BY
APPROZ STEZAM RATE OLSINES . ta/smeiun | O UNDER TURBING OMLY
STEAM COST $/MLR PATOUT PERIOD . YEANS | O ::::.: ::::::i ::: ﬁf:u et

LOTATION g SOUEMATIS BT roine Mfﬂ.

O oooR O mearrd 2 unDER RUOF

O curooor O UNMEATED .. .2 PARTIAL SIDES .

S enanc Q“ﬁn‘"“ TLAND STAUNG STSTEM .

UTE CLEVATION L 1T, sar 14:5 _ pmusoe wg | O STIAM LECTOR AZOT e T
SITE TEMP o F. . SuMMER = wINTEN O GLANO CONDENIIR RLGD O VACUUM DEVICE e
O TIma = TIMA X" = GTHEDR
. Tusg oo ., WG, MATY,

C WINTERIZATION REQD O TROPICALIZATION REQD

UNUSUAL CONOITIONS O OUST. O FUMES (] OTMER -
COOLING WATER SUPPLY TLMP SO £, PRESS. 1 arll | coomen arta cass T e or.

Non Hazirdous General Purpose

o mem = d [\ em T g

|
J

AN B R NP s T
Nl Fgmmd g = o S, 0 7 5 s hadim W ] X [
N v | } [ ] | i
me | oart | OTNOas I om | emxs | SR | tex | qas | aree
seats | 3g3antd- | cassn ey |
Tacan | | so8 aa
acz
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Airco Cryoplants

0-251-12-3

SPECIAL-PURPQSE STEAM TURSINE DATA SHEET (Caal'd)

APPUCARLEL SPLERCATIONS

MAX., ERECTION WT (e LB

sy e AL

CONNICTIONS
. [$% CCAL-PURPOSE STEAM TURSBINE
[ sz | n‘ﬂ':::: | ragme [rosmon ’ mco (‘fryon antg =251-17-3
NLET I [ i
XausT 20 ) ) ]
LXTRACTION — = = ) =
ACMISSION - | — [
AIOWARLY PIPING FORCIS AND MOMENTS fa:.s’mm.l. AND LATERAL CUTICAL SPEXD AMALTSS
) INLET ¥ cANAUST EXTAACLION
FORCE ; MOM’ fOICf‘ sl TGARCE | MOMTT
(8] TLH LS [2AQS:] [§:] FT-18 SHQ® TESTS REQUIRED WITNESSID
PARALLEL IHMOP INSPECTION
TO SHAFT . HYORGSTATIC o) o
YERTICAL | : ) MECHANICAL RUN o o)
MORLZ, 50 ) | ! L RUM SPAREL RCTOR o o (1)
"WOCKTS AM M ENJIONS ";mg::“gum 8 8
. AUXILLIA " T™ST
NET WT LR SHMIPPING WT OISMANTLE-REASSEMBLY (o] o]
Q (o]
0 Q
o Q

" Amoxncaf ACE: LENGTH
wioTe __L 0¥ MEIGHT iU

e opltionat

rxira

C POTINTIAL MAX. FUTURL BSMP
O MAX. STEAM THRU INLET YALYE LA/HR
3 MAX ALLOWABSLEL CASING PREIS, ON EXMAUST ENQ___2SIC

czan None
Q SPECIALPURPOSE CZAR REQD

QO GEAR FURNMISHED 8T

TURSINE MATERIALS

2] HICH-FRESS, CASING _C_§_ O STEAM CMEST CS

0 ©xmaust ~e ?L.E_".L O OtAPHRAGMS .Cgﬁ:
MOy g nezme amnes o

g NOZLES 1
3 suaoes A MOV . O SHROUBS e
AWHEEs e D GOV VALYE TRIM OO
O SHAFT .

3 SMAFT MATEAIAL UNDER SEALS —
3 APPUED 3Y SPRANMNG . ] MLATING —

COMTROL PAMEL .
FURMISHED 8Y O vyEMDOR O ATHERS
MOUNMTING O ON TURSBINE () FREEX STANDING OFF GRCUND

LUBL oI, .
O SIPARATE O CoMuOn

Q WITH SRIVER O WITH DRIVEM UNIT

Q MAIN O, PUMP: O SHMASFT ORIVEN (O SEPARATELY ORIVEM
O SS Qit. DRAIN WEADER
Q 53 o1f, SUPMmY HEADER
J Qit. NIICDSITY. usS @ 10 ” sus g nor
O MAX, PERMISIIELE OIL VISCOSITY @ STARTUP o SUS

ALARM CONTACTS SMALL
) OPEN TGO SOUND ALARM
SHUTDQWN CONTACTS SHALL

TO SHUT O

O OPEN TO sSWUT ooqu 0 ao
controw cunsenr L20 veurs L swasz _0!

O CLOSE TO SCUND ALAAM

1iY HERTZ
SWITEH ENCLOSURE O £XF PROQF O WEATHEIRPROCY Q.

Courunc

QUNT [
O uOUNT % FPUFn
O SPacIr REQD

O courunc rurmisnen sy _Comoressar Vfer
O crunosicay

o _Later

(17a)

TURSINE SHAFT G TAreR
CRIVEN SMAPFT O TAPER O CTUNORICAL
CIUrmUING Suaxo Q MM IR Q ITRER

(1) Quote option for performance test

ISSUED FOR PHASE 0
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Airco Cryoplants

SPECIAL-PURPQOSE STEAM TURSINE DATA SHEET

0-251-12-3

£T (Cont'd)

ALARME AND SHMUTDOWNS

INSTRUMINT PANIL

SwuT. O STIAM INLET PRCSSURE GAGY
. ALARM OOWN
O STANOBY LUSE Oil PUMP GPERATING o 1) 8 m’&’;‘:m’:‘;“
O LOW QI PRESSURE (EACH LEVEL @ ® O MRST-STACE PRESSURE GAGE
O OVERSPEED TRIP OPERATION [o] [~} o O PRCISURE
O MICH TURSING EXTRACTION PRCISURE g 8 o usfu“u:u-.s,ug PRESSURE ? ‘z:z
O MIGH CXMAUST PRESSURE
g tas o niree or § C | g e i
O MIGH ANG LOW QIL. lutwvom LEVEL (o] (=] O SPEED INCiCATOR
O NIGH Ol CIOLER OUTLET TEMPERATURE [o) o] O CAGES fOR DRIVEN CQUIPLENT
O EXCIIUVE VIBRATION N TURBINE (o] [} O ALARM MOWLER
g CICESUVE AXIAL, DISFLACIMENT OF TURBINE g :OJ S ammunciATOR
e o o |8
(=] Q Q S
n;nnau BETICIORS IXZTO
3 Tree ? MODEL
O urm enulv _Nevaqa of equiat

{3 NO. el AT ZADH SMAFT BZAAING TogAL na.
. ) 0. OF VIBRATION MOMITORS
O ALanm o] nawn
Sﬂé‘.f.r%i“ :oc&ﬂon Compressor Panel

£] MOMITOR ENCLOSURE

AXIAL MOVIMLINT DETY
- YL ﬁlsmacgment .
7 mrR D iNeva Utiad

O NQ ARIQUIRED T

C ALaau c UTDOWN .
S nue onr Z 3T 30 omoressor: Panel

T MONITOR LOCATIOR

) 2 MONITOR ENCQLOIURE

QO FROVISIONS FUR FIELD  SALANCING

O YENOOA'S REVITAH AND COMMENT
ON PURCHMASEXS ™MPING ANO
. FOUNDATION DRAWINGS ARE REQUIRED

ISSUED FOR PHASE 0
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Airco Cryoplants 0-251-12Z-3

SPECIAL-PURPQOSE STEAM TURBINE DATA SHEET

LUBE QIL SYSTEM

INFORMATION RY PURCHASEIR MANUFASTURER TO COMMLITE

SYSTEM USEDR -~ O MM ST O OTHER CAPACTTY oM Q PSIC FOR TURBINE
SYSTEM COMMOMN WITHM Q ORIVEN EQUIP. nus oorw @ PIIC FOR CRIVIN ILQUNP. y
SYSTOM SUPPUILD BY O VENDQR QO PURCHASIR RED PRELSSURE
APPLICAGBLE APY STD TURSINE . PSIC, CONTROL__PUL URIVEN LQUIP. _FIXS
MOUNTING ARRANGIMENT: O CONSOLE O CCLONY O BASEPLATE :
. PUMPS
PUNPS DISEHARGY CASE omrven
MORIZTTNMTAL [ o] o MATLRIAL e
TYre CRIVER OR YERTICAL MAIN
MAIM STANOSBY
sTangoay REUJEF VALYE SET, PSIC ——tU P HAEADER
STANDBY PUMP CONTROL REIET O MANUAL O AUTQ.
STANOAY PUMP O FULL CAPAQITY (O MIM. CAPACITY RAESERYOIR WORKING CAPACITY CAL
- MINUTES RETENTION e VENT FILLER e
RESIRVOIR Q BASIPLATE (O SEPARATE HEATER
MATERIAL INTERICR CIATING MFR Trre
MEATER REQD C ELECTRIC QO STEAM LEYEL. ALARM
T MR Trre

£ QiL PURIFIER CONNECTIONS REQD

LEYEL ALARM REQD
O Low tever O micx LIvEL ALTERS  MATERIAL MAX, OPER FRESS ______PuG
<1 AP COUAPSE e g

AP CLEANM
FILTERS Q SINGLE O OuaL ——— | RO M
»
O CODE STAMP REQD coaLeRS
T MFR. R 2.0 .
STAINLESS AUXILIARY PIPING REZQD O ’ ' ouTY STU/HR, SURFACE 30 PT
O COMMETE SYSTEM (O OOWNSTREAM MLTERS SHELL OO .. TMICKNESS I
QO ORAIN UNES MAX. OPERATING PREIS o PG -
C TUsEs: 00 e, LENGTM BwWe,
LBg o SYsTeM o u:'?:x. SHELL CHANNDLS
MAX. MECHANICAL STRENGTH (Ot SI g
° . oo COVER TUsLsS TUBE SHT

WATER TEMP QUT AL e 9

COOLERS -+ QO SINGLE Q DUAL QO TEMA "2 O TEMA %~
CI0E STAMP RE ro FACTOR
O. o uL- o ACSUMULATOR
MFR T™rrE 4
ACCUMULATOR REQD Q res Q Mo Qar,

O CO0E STAMP REQD

SNTES VYALYZ
SWITCH VALYE Q) OME FOA FILTER AMO COCLER MFR TYrE
O ONE FOR FILTIR. ONE FOR COOLER MATL
ALARMS AMD SHUTDCWMS CLARINER
MFR Trre
MATL FUTRATION MEIDIUM ey

MFR SHALL FURMISH CONTACTS FOR:
ALARM SHUTDOWR

LUBE OIL PRESSURE o] o RELIEF VALYES
LOW OIL LEVEL o) o MFR uoonL: -
MATL -

WEICHTS AMD OIMEMSIIONS OF LUBSE SYSTEM

RET WT
MAX. MAINTEMANCE WT
NOCR SPACZ: L w n

Turbine Lubrication Furnished From Compressor Lube System

ISSUED FOR PHASE 0 |
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/ JACO AIRCO CRYOPLANTS | NQ. 0-251-1Z-9

A—_" PROCESS .
ISSUED FOR PHASE g=ziexor

: EXPANDERS

EQUIPMENT TITLE Expander Generator ITEM NO.15-P-35
CUSTOMER Bechtel ' JOB NO. 251

LOCATION __ Breckinridge, Kentucky DATE 10/9/80
QUARTITY a4 (6) BY A.E APP'D BY

OPERATING CONDITIONS :

GAS HANDLED Nitrogen

NORMAL PLOW RATE 17,774 SCZM*
NORMAL FLOW RATE . .19°078 ' LB/HR
DESIGN FLOW RATE 19.500 SCPM*
DESIGN FPLOW RATE 84,780 LB/HR
INLET TEMPERATURE -150° , F
INLET PRESSURE 91 PSIA
OUTLET TEMPERATURE . Vendor to specify P
OUTLET PRESSURE 17.8- - PSIA
MOLECULAR WEIGHT € INLET 28

CALCULATED THEO. WORX AT CONSTANT ®S*® /3
EXPANDER EFPICIENCY _
ACTUAL WORK (TEEO. WORK x EPF.) 21807 BTY/§
BEP AT NORMAL PLOW RATE (NOT INCL. SEAFT LOSSES) 662 BEP
BEP AT DESIGN FLOW RATE (NOT INCL. SEAFT LOSSES) 26 _BEP
MISC. INPORMATION

Expander to be coupled to a generator, Fxpanger ‘to he
Airco Crvogenics or equal.

*MEASURED AT 14.7 PSIA & 70°F
) . ~

WAITTCX Y DATE APPHOVED snerrno (2 or37
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~Adcco Cryoplants €07251717-10

Ttz T ) seorasa. O rumcmasz O asSuaT  pate -~ WEVEION

m__Eggtﬁ_lgl wwep - AIT_Separation_plan
o reckinriage. Kentucky sEmaL w. -
sawvcz __ OXVEEN COMPrESSOrs. 1S-K-50 AB,C O REOUED oS

P — M woe. _RZ or equal _______ oewes

movE: ) mOKCATES IMCRMATION TO 8& ComeLLTED sv. #uacwasew: [ vy mamuracTumea ]-electric motot (C)

OPERATING CONOITIONS

{ALL DATA OW PER UMIT BASIT) ISR Comomew
: NORMAL NATED & 9 [ -]
0O sas meruRSTONIr SEE ATE 1ML z(gx\;g‘ T
NN ISP (147 one & 6°P ORVY - _ﬁ,z_'_z .
8-::-7 LOw, e (wWET) DAV 2192 2318
WLET CONDITIONS
Q© rugmuag snas 0.8 ' 19.8
O rzwesaarums P 84 84
O rzLaTIvE NumarPY t3) 0 ]
Q woszcutan weniery nn 32.04! 3204
Qeatem ) onm, g 1,4 - 1.4
) cosezszmn.rry 13, o0 (8 o ve) 1.0 1.0
5 LT voLum, ter mae 20,175 121,280
MICHARGE CONDITIONS
Q rrgszung 1rna : a8 Q8f
. QD raweenarusg o 202 2092
Cica/Ceimy N X val ' 1.4 1.4
D COnPRERMILITY (2, OR 10 00 1.1 1.0
" (3 awe AEOUMED tALL LIISES MEL) 10,590 111,715 | @Turbifde Couplihe
G seczD mowm 3840|8640
0 £5Tmaren mimeL. CPu (AT IPRED AsEVE) LL.ater
Q) moLrreomc neao 70 | LLater
- [} »oLrRonc eRcmacy  Later
Q suamanrzs PowrT L Narmal
0 reavennance cusve no. . Later
PROCYIS CONTROL, ' ' L
ueTwom (O) sveass rwon . BY-DASS Aftercooler " e : Suction

Q asrsumaz sveasn O wamuan, O awve:

C O suerow remorrune saen o
A, BC m™exo vanuarmon reom i, 7B
Q arumm =
sanay O souncy ‘
QO rvee = .
Q mamax: rom rugumaTE: CONTROL Lo T X L T ] ~e
REMAARS: i S
yaN
a —
me | tam [ - ) onxd | %354 | mga tnas | aswe
e stammg ha | v
@ CENTRIFUGAL COMPRESSOR DATA SHEET
as- |
Sheet /4 of 37
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CENTRIFUGAL COMPRESSQR DATA SHEET

o-25(-12-10

- .Guf:-u.rlu ) ! QTHER CONQITIONS agmanxs
Omwaz: 7 NORMAL| RATED| & s c | e
sty !
Alm 18044
oxveEn ) 33.300 99.5
nTROGEN l1na1e [
TATER VAPOR | 18,018 | |
CAMGON MONAXIOL 128019 | }
CamsON 010X10C lasaata | )
MYOROGEN SULSBE | 34.37% | |
nYOROGEM ] zavwe| i ) | !
METHANE | 16042 | |
CYHYLEING | 28.092
CTHARE | 30068
fROPYLEING js2.078 |
sroP and | asase | | !
" - BUTANE 18170 | ) ] |
e QUTANKE S& 120 | |
| o PENTANL | 72,140 ! ] )
ae PENTANG T2. 188 ] ] {
NEXANE PLUS | ]
Aroon - kg aaq 0.5 ] ] |
| | | | 1 |
| | | |
: : i |
| | |
| | |
rRTAL 1100.0 |
iva. woL. =T 132.04 ! | '
LOCATION NOISE SPECIFICATIONS
C nooom C ncareo Q unoon noor Q APPLCASLL TO MACHING
QO ourcoan Q umnearen Q maaTiaL sioxs szg wrecimcarion _0-251-17-10
Q cmace Q) wazzamme O Fire Wall Enclosd PE amspLcasLL TO HEIGNE0ANCO0

Q) tnzeTricAL AAgA CLAsS 3R Sive
Z wintemizarion agad.  TRACOAICALIZATION AKQC.

SIT® 0aATad - SEE duL-A-3

KK IPLTIZICATION

accousTic mousingt O ves .Qme (1)
(1) Vendor {o quote option

Q tigvarion 22 T, SARCULTER _14_-_5- ”1a
Q RARGE OF AnsENT TTIWTS

_Vendor to advise nojse level data
APPLICASLE PECIFICATIONS -

Onv suLs wCT suLY APS 417 CINTRIZUGAL CANAR, FOR CRMe ALFINERY IERVICES
HTE AATECD Y Ajrco Crvoplants 0
nORMAL ¥ 96 -
MA X1l 0e ¥ 1_05
MiniUn Y =10
uNusuaL conoiTions O oust Q rusas PAINTING
Q otnen — ) wamuraCTURER"S STO.
Coal Processing Facilities O arwans
INIPUENT,
Q conesTe O txmonr C taronr soxing reso.

QO cuUTOOOR STORAGE OVER I WONTRS

EMARK S

éhee: 1S ot 37
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CENTRIFUGAL COMPRESSOR DATA SHEET

O-251— |2-10

CONSTRUCTION PEATURES -

nYORQ

BAX, VORK, PRESS, . P3G MAX, OESION POCIS, . P33
TEIT PREIS (PTOX  NELIUN

VAKX, OPER, TEMP . ____ "7 WL, OPCR. TEWS, Y

Qreeos  Later (] 8EARING HOUSING CINSTRUCTION [ ater
wax, CoNT, nrw Tam ) TYPE GEPARATE, INTEGRAL ‘seyrr
CRITICALL ISP _ - AW MO____ _____arw MATENIAL
BAX, TW IPCEON __________ P53 RATED SPEED COnaoiaL sZiRmMGCh
—_— P30 WAK. CONT, SPEED rYeg sPaAn 0n
- AREA GRS _____LOADING PHE  ACT, ALLOW,
} C)raTamion, vievep swam ORivew tnor  Later CTemusT sganmc,
Qeasine LocaATION Tvreg
waoEL RZL nown, Anga (nd)
| camma ssur_ _HoOrizontal LOADING (PUME  ACTUA e ALLOVASLE e
BAT Al GAR LOADING 1LAN .. COPLI. SLIP LOAD L8N
THICKRESS (10 ALLOW, (100 CPLGe COEFP. PRICT. o CPLGe GRAR PITEN ClAn 10el e}

BAL. PISTON COMPENSATING LOAS . WIS

(O Main CONNECTIONS:

zg Ascst racing | mosTTION
| MAX. NG, OF MATLLINS FOR CA3ING RATING

MAX, CASING CAPAQITY (ITFW INLET

ragpamasw cuaLrry Qv O m Suenang
O otaswmacus. !

MATERIAL
e exs [

nc, StangTENs (] ALLOWASLE PIPING FORCES AND MOMENTS

TYPL (OPEN, ENCLIOIED, ETE NLZT | OIscCHancGE

TYPC FASMICATION Later FORCE | MONT | FORCE| MONT | FORCE | wOMT

uaTERAL [ L [ s o [

MAX, PIRLD STRENRST™ (MO0 AXIAL !

SRINNGL HARDNEIR! WAX. L1 VERTIC AL '

DOALLEST TIP INTEANAL FTOTH (1M o ] : !

HAX, MACKH NG, ¢ IMPELLER EYC P -t ”

MAX, IMPELLEN NEAD & RATED SFCXD (KT ! ‘L."“ "::' ’ug‘ w 8 w
] mearv, AXIAL °

-_— vERTEAL

HMATERIAL

waniz,
01he @ MACLLIRS (1Kl e DVA @ COUPLING (1)
1are gxo: (] Tarencd O evunonecac ) oTHER CONMECTIONS Later
: sexvice . 0zX Tree

SHAFT SLETVES
Q) AT INTZRITG. SLOIK ChEA FTI, [ MATL..
Qarwmarrszan e, [ vaTa

CLasyRoiTHS

TP e

BATERIAL,

IMAFT STALSe

Labyrinth

Orree

O szaw svyrem e __Buffered

) imngn Ot LEARAGE GUAR, (BAL/DAY/IEAL
Q rvex surenn aas _Nitrgocen

O surven sas 70w pem 1zaLn

wume

[ X-YJ

WA RS
RAEMARR S,

2/t @

oy &A@

USK Oil INLET
LuSE Oft. CUTLET
SRAL OR INLET -
SRAL O CUTLET
CASING ORAINS
STAGE ORAINS
venrs
COOLING WATER
PugssURg
TEMPERATURE
PURGE FOMR
NG, NCUIING
SETVEEN 823, 4SEAL.
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ELECTRIC MOTOR DATA SHEET
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Airco Cryoplants
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET
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Airco Cryoplants
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SPECIAL-PURPOSE STEAM TURSINE DATA SHEET {Coni’d)

APPUCARLE SPECIMICATIONS

- LB SMIPMNG WT
MAX. ERECTION WT Y %Wmu

CONNEZCTIONS
USAST AP 612 SPECIAL-PURPOSE STEAM TURBINE
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LUBE oI
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0 Q1L VISCIsSITY SUsS @ 100 . SuUs 3 210 F
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ALARM CONTACTS SHALL
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Quote option for performance test.
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an.’é)

ALANME AMD SHUTODOWNS
' SHUT.
M QOWN

¢

O STANDBY LUBE OIL PUMP OPERATING

O LOW Cit. PRESSURE (EACH LEVEL

O OVERSPEED TRIP OPEZRATION

O MIGH TURBINE EXTRACTION PRESSURE

O HIGH EXMAUST PRESIURE

Q HIGH QiL FILTER AP

O MIGHM AND LOW Oit. REIERVOIRN LEVEL

Q MIGH OIL COOLER QUTLET TEMPERATURE

O EXCISSIVE VIBRATION IM TURBINE.

2D EXCESSIVE AXIAL DISPLACIMENT OF TURBINE

0000000000006
0000000000880

INSTRUMENT PANKL.

O STEAM INLET PRESSURE GAGE
O CXMAUST STEAM PRESSURE GAGE
© STEAM CHEST PRESSURE GAGE
O MRST-STAGE PRESSURE GAGE
O CXTRACTION PRESSURE GAGE
O STEAM SEZAL PRESSURE GAGE

- O LUBE OiL. PRESSURE GAGE
" O CONTROL OIL PRESSURE GAGE
O SPEED INDICATOR

O GAGES FOR DRIVEN EQUIPMENT
O ALARM MOWLER
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° 0

9 o

© o
VoRATOR AIETE Nt o woom v
0 MR -N_QrC equa

7 NG, oS AT EACH SHAFT BLARIN TOTAL NO. G
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o ALARM SHUTDOWN
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) MOMITOR ENCLOSURE —
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2 MrR —- -
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C ALARM C SuTOOWN
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O VENDONS REVIEW AND COMMENT
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET

LUBE CIL SYSTEM

INFORMATION 3Y PURCHASER

MANUFACTURER TO COMMELTE

O MFR STO O OTHER
O ORIVEN EQUIP.
O VENCOR O PURCHASIR

SYSTEM USED
SYSTEM COMMON WITH
SYSTEM SUPPLIED BY

APPLICABLE AM STD
MOUNTING ARRANGEMENT: O CONSOLE O COLONY Q) BASEPLATE

PSIG FOR TURBINE
P3G FOR OMVEN EQUIP.

™ @
crM @

CAPACITY
mus

REQ'D PRESSURE

TURBINE . PSIG. CONTROL .. PSIG.

ORIVEN EQUIP, . PSIG

PyNPS
HORIZONTAL
TYee CRIVER OR VERTICAL
MAIN
STAanO8Y

STANOBY PUMP CONTROL RESET (Q MANUAL (O AuTO.
STANDBY PUMP O FULL CAPALITY Q MIN. CAPACITY

rUMPS
OISCHARGE CASE DRIVER
G MATERIAL, ane
MALN
STANOBY )
RELIEF VALYE SET. PSIG —PUMPS HEADER

QO BASEMATE (O SEPARATE

MATERIAL INTERIOR COATING

MEATER REQ'O C ELECTRIC O STEAM

£ QI PURIFIER CONNECTIONS REQD

LEVEL ALARM REQD
0 LOW LEVEL

RESEZRVOIR

O HIGH LEVEL

RESERVOIR WORKING CAPACTTY GAL

MINUTES RETENTION VENT FLLER e

ALTERS O SINGLE O OUAL

e MICRON
O CODE STAMP RECTD :

HEATER
MFR TYPE

LEVEL ALARM '
MFR TYrrE

ALTERS  MATERIAL MAX. OPER PRESS. _____PSIG

AP CLEAN o PSL AP COUAPSE e P

STAINLESS AUXILIARY MPING REQ'C O
O COMPLETE SYSTEM () OOWNSTREAM FILTERS
O ORAIN UNES

LUBE OIL SYSTEM

Q MAX. MECHANICAL STRENGTH (OIL SID®) 3iQ

Q SINGLE Q OUAL QO TEMA “C° O TEMA R
FOUL FACTOR e

COOLERS
O CODE STAMP REQD

COOLERS
MFR, TYPFE
ouTY BTU/HR, SURFACE e 3Q T

SMELL OO N THICXMES S M
MAX. OPERATING PRESS P UG

ACCUMULATOR REQD o ves Q No

QO CODE STAMP REQD

C ONE FOR FILTER AMD COOLER
Q ONML FOR FILTER. ONE FOR COOLER

SWITCH VALYVE

ALARMS AND SHUTOOWNS

MFR SHALL FURNISIH CONTACTS FOR:

ALARM  SHUTDOWN -
LUBE OlIL PRESSURE o] (o]
LOW Ol LEVEL (o] (o]

C Tuges: Q0 IN.  LENGTH swe,,
NO.
O MATL SHMELL CHANNELS o e
COVER Tuses TUBE SHT e
WATER TEMP OUT LW e GPM
ACCUMULATOR
MFR TYPE
car.
SWITCM VALVE
MFR TYrPL -
MATL
CLARINER
MFR YrE
MATL FULTRATION MEDIUM e

RELIEF VALVES .
MFR MODEL™,
MAT h

WEIGHTS AND OIMENSIONS OF LUBE STYSTEM

NET WT
MAX, MAINTENANCE WT
FLOOR SPACE: L w ]

Turbine Lubrication supplied from compressor lube system
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CENTRIFUGAL COMPRESSOR DATA SHEET
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Airco Cryoplants
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ELECTRIC AROTOR DATA SHEET
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/) . -251-1Z-17
GO NO.  0-251-1Z-1
;A_l_ﬂ___ PROCESS
SPECIPICATION REV.
COMPRESSOR - EXPANDER
EQUIPMENT TITLE Compressor/Expander ITEM NO. 15-K-77
CUSTOMER Bechtel JOB NO. 251
LOCATION Breckinridge, Kentucky DATE 9/29/80
QUANTITY -One {1) BY A E APP'D BY
_ OPERATING CONDITIONS
- COMPRESSOR EXPANDER
GAS HANDLED Nitrogen Nitrogen
NORMAL FLOW RATE SCPM*
NORMAL FLOW RATE LB/HR
DESIGN FLOW RATE SCFM*
DESIGN FLOW RATE LB/ER
INLET TEMPERATURE °p | 100
INLET PRESSURE PSIA '
OUTLET TEMPERATURE op | By Vendor | By vendor
OUTLET PRESSURE PsTA Note 1
MOLECULAR WEIGHET @ INLET , 28.0134 28.0134
CALCULATED THEO. WORK @ CONSTANT"S" peuss W00
7
EXPANDER EFFICIENCY R //////////////// By Vendor.
////////W
ACTUAL EXPANDER WORK (THEO. WORK X EFF.)RTO/3 ///////////// Bv_Vendor

EXPANDER BHP AT NORMAL PLOW RATE** BHP ’/////////////// 7//// By Vendor
EXPANDER BHP AT DESIGN FLOW RATE** BHP W////////A Bv_Vendor

EXPECTED SHAFT LOSS AT NORMAL PLOW BATE nmp V0000008 By Vendar
EXPECTED SHAFT LOSS AT DEISGN FLOW RATE BEP 000008 By Vendor

BHP AVAIL. FOR COMPRESSOR(NORMAL FLOW RATE) BHP Bv Vendor
BHP AVAIL. FOR COMPRESSORSDESIGN PLOW SATS) 8HD . By Vendar

1. To be specified by vendor and then become part of vendor guarantee.
2. Compressor expanders to be Airco Crvogenics Model TC 6000/TC 12,000 as supplied

on A.C.D. work order 42764.
[T"MEASURZD AT 14.7/ PSIA & /J0°F

**NOT INCLUDING SEAFT LOSSES

.sueerNo B0 oF 37
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/AIRCO ]
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AIRCO CRYOPLANTS

ROCESS

OPECIFICATION

COMPRESSOR - EXPANDER

'NO. 0-251-1Z-17

RE

V.

ITEM NO. I15-KX-76

EQUIPMENT TITLE Compressor/Expander

CUSTOMER Bechtel JOB NO. 23

LOCATION Breckinridge, Kentucky DATE. 9/29/80

QUANTITY One (1) By A.E. APP'D BY

OPERATING CONDITIONS B

COMPRESSOR EXPANDER

GAS HANDLED Mitrogon Nitrogen

NORMAL FLOW RATE SCFM*

NORMAIL FLOW RATE LB/HR

DESIGN FLOW RATE SCrM*

DESIGN FLOW RATE LB/ER

INLET TEMPERATURE °p Note 1

INLET PRESSURE __DPSTA Note 2

OUTLET TEMPERATURE op | By Vendor By Vendor

OUTLET PRESSURE PSTIA Note 3

MOLECULAR WEIGHT @ INLET 28.0134 28.0134

CALCULATED THEO. WORK @ CONSTANT"S® sruss W00 7/4 By Vendor
V0000

EXPANDER EFFICIENCY )/ By Vender
A

ACTUAL EXPANDER WORK (THEO. WORK X EFTF.)RETHO/S 7/////////////////) By Vendor
000

EXPANDER BHP AT NORMAL FLOW RATE*® BHP /A By Vendor

EXPANDER BHP AT DESIGN FLOW RATE®*® BEP W////////A By Vendor
77

EXPECTED SHAFT LOSS AT NORMAL FLOW BATE aEp W//// /1 _Bv Vendor

EXPECTED SHAFT LOSS AT DEISGN FLOW RATE BHP W//////////A Bv Vendor

BHP AVAIL. FOR COMPRESSOR (NORMAL FLOW RATE) BHP By Vendor

BHP AVAIL. FOR COMPRESSOR(DESIGN FLOW RAT=E) REP By VYendor

1. Same as temperature leaving compressor part of - CE-77.

2 psi less than discharge pressure part of CE-77.

2

3. To be specified by vendor and then become part of vendor cuarantee

*MZASURED AT 14.7 PSIA & /077

**NOT INCLUDING SEAFT LOSSES

SHEET N0. 3] op 37
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4.6 Data Sheets for Miscellaneous Equipment

0-251-1Z-4: Air Compressor Si]encer (15Y-116)
0-251-12-7:  WNy Silencer (15Y-212)
0-251-12-12: 02 Compressor Silencer (15Y-516)
0-251-1Z-14: No Compressor Silencer (15Y-557)
0-251-12-34: Waste Disposal Unit (15E-1)
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0-251-1Z-4

! /A'M PROCESS . )
lSSU ED FOR PHAS (JreciricaTIon REV.

| AIRCO CRYOPLANTS SILENCER
’ EQUIPMENT 'rI'I'i.B Air Compressor Silencer

ITEM NO.15-Y-1\6

JOB NO. 951

CUSTOMER Bechtel

LOCATION Breckinridge, Kentueckv DATE 9/95/80

QUANTITY Three (3) BY AE APP'D BY

OPERATING CONDITIONS
—

COMPOSITION OF GAS BIING VENTED (DRY BASIS) Air

MOLECULAR WT. OF DRY GAS 29

DOES GAS CONTAIN ANY WATER YES I;]No
YES K} no

K]
IS GAS SATURATED WITH WATER [l yes
DOES GAS CONTAIN MOISTURE OTHER THAN H2O ] t=s ¥ wo

Uyes d~o

1S GAS SATURATED WITE MOISTURE OTEER THAN H-0
COMPOSITION OF MOISTURE IF DIFFERENT THAN H20

MOLECULAR WT. OF MOISTURE 18

GAS INLET TEMPERATURE’ ' ~ 9sg °r

VAPOR PRESS. OF MOISTURE AT INLET TEMP. 33.1 PSIA

NORMAL OPERATING PRESSURE 102.6 PSIA

MAX. OPERATING PRESSURE 110 PSIA
19c PSIA 110.3___PSIG |

DESIGN PRESSURE

151,822 _SCFM* 582 380 1.A/ER.

NORMAL FLOW RATE (DRY GAS)
DESIGN FLOW RATE (DRY GAS) 160.000 SCEM*™ 719.100 LB/HR|
NORMAL FLOW RATE (MOISTURE) 6500 ' LB/HR
DESIGN FLOW RATE (MOISTURE) 6850 IBR/YR |
*p

DOW POINT OF INLET GAS (MEMSURED @ 14.7 PSIA) -313

LBS. MOISTURE PER LB. DRY GAS AT INLET 0.012

- Exit gas velocitv not to exceed 12.000 ft/minute.
- Structural design of silencer to be based on an exit gas velacity of 12,000 ft/min,

- Maximum attenuated noise level shall be 80 dba measured at a distence of
25 feet pargllel to the silencer discharge. Assume upit is mounted next to o

reflective surface. Materials to be carbopn steel, Non-metalic internals shall

be non-combustable.

*MEASURED AT 14.7 PSIA & 70°F
: DATL AFPROVED

sneermo _2_or_b6

wRITTIEN B Y




NOQ.

0-251-1Z-7

/&B’CU PROCESS
REV.

iSSU ED FOR PHAS G?scxncmmn

AIRCO CRYOPLANTS SILENGCER

EQUIPMENT TITLE WN+9 Silencer

ITEM NO.!S-¥-212

CUSTOMER Bechtel JOB NO. 251

LOCATION Breckinridge, Kentucky DATE 10/23/80

QUANTITY Twenty - fouor BY gR. APP'D BY
OPERATING CONDITIONS :

97.5% N9, 2% OQo, 0.5% Ar

COMPOSITION OF GAS BEING VENTED (DRY BASIS)
MOLECULAR WT. OF DRY GAS 28.16

DOES GAS CONTAIN ANY WATER YES O no

IS GAS SATURATED WITH WATER fly=s k] no

DOES GAS CONTAIN MOISTURE OTHER THAN H30 {J ¥=s K] mo

IS GAS SATURATED WITH MOISTURE OTHER THAN H-0 L]ves &) no
COMPOSITION OF MOISTURE IF DIFFERENT THAN H20 -

'MOLECULAR WT. OF MOISTURE 18

GAS INLET TEMPERATURE 84 °op
VAPOR PRESS. OF MOISTURE AT INLET TEMP. 0.013 PSIA
NORMAL OPERATING PRESSURE 14.5 PSIA
MAX. OPERATING PRESSURE 15.0 PSIA
DESIGN. PRESSURE 25 PSIA 10273 PSIG
NORMAL FLOW RATE (DRY GAS) 24,732 scrmsi07,530 1.BR/BR
DESIGN FLOW RATE (DRY GAS) 25.970 _SCFM* 119 9] L3/ER
NORMAL FLOW RATE (MOISTURE) 73.3 LB/ER
DESIGN FLOW RATE (MOISTURE) 77.2 TR/ER
DEW POINT OF INLET GAS (MEASURED @ 14.7 PSIA) -3 ‘r
LBS. MOISTURE PER LB. DRY GAS AT INLET .000684

- Exit gas velocitv_not to exceed 12.000 ft/minute .

- Structural design of silencer to be based on an exit cas velocity of 18,000 ft/min

- Maximum attenuated noise level shall be 80 dba mesasured at a distance of

25 feet parallel to the silencer discharge. Assume unit is mounted next to a

reflective surface: Materials to be carbon steel. Non-metalic ipternals shall he

non-combustabje

*MEASURED AT 14.7 PSIA s 70°F

wARITTCN B Y DATL APPHOVED

snerTxo 3 _or 4]




/ABCD  AIRCO CRYOPLANTS | ,oocrss "> 0-25117-12

ISSUED FOR PHASH SPECIFICATION REV.

EQUIPMENT TITLE Oo Compressor Silencer

SILENCER

ITEM NO '\S-Y-Si€

JOB NO. - 95]

CUSTOMER Bechtel
LOCATION Breckinridge, Kentucky . DATE 10/28/80
QUANTITY Three BY R.R. APP'D BY
OPERATING CONDITIONS

-
COMPOSITION OF GAS BEING VENTED (DRY BASIS) Oxvgen
MOLECULAR WT. OF DRY GAS 32
DOES GAS CONTAIN ANY WATER [] tEs Xl no
IS GAS SATURATED WITE WATER f]xes [ wo
DOES GAS CONTAIN MOISTURE OTEER THAN EH20 - t=Es K] no
IS GAS SATURATED WITE MOISTURE OTHER TEAN H-O Uxzs 5o
COMPOSITION OF MOISTURE IF DIFTFERENT THAN H20 —
MOLECULAR WT. OF MOISTURS, —
GAS INLET TEMPERATURE 264 °y
VAPOR PRESS. OF MOISTURE AT INLET TEMP. — PSIA
NORMAL OPERATING PRESSURE 950 PSIA
MAX. OPERATING PRESSURE 975 PSIA
DESIGN PRESSURE 1014.7 PSIA 1000 PSIG |
NORMAL FLOW RATE (DRY GAS) 726,473 SCEM? 115100 rn/m
DESIGN FLOW RATE (DRY GAS) 27,800 SCFM® 120 870 LB/HR
NORMAL FLOW RATE (MOISTURE) — 1B/
DESIGN FLOW RATE (MOISTURE) - IR/ER |
DEW POINT OF INLET GAS (MEASURED @ 14.7 PSIA) -297. ey

LBS. MOISTURE PER LB. DRY GAS AT INLET

- Exit gas velocitv not to exceed 12.000 ft/minute.
- Structural design of silencer to be based on an exit gas velocity of 18.000 ft/minute

- Maximum attenuated noise level shall be 80 dba measured at a distance of
25 feet parallel to the silencer discharge. Assume unjt is mounted next to a

reflective surface. Materials to he stainless steel  Non-metalic intarnais

shall be noncombustabie.

*MEASURED AT 14.7 PSIA & 70°F .
DATL arrxovED sneermo _4_or_6 |

wRITTEN B Y




/A,IB.CJl AIRCO CRYOPLANTS PROCESS

SPECIFICATION

ISSUED FOR PHASEQ_____

LA 4

0-251-1Z-14

REV.

EQUIPMENT TITLE No Compressor Silencer

ITEM NOQ.\5-Y-557

CUSTOMER Bechtel

JOB NO.

251

LOCATION : Breckinridge, Kentucky

DATE

10/28/80

APP'D BY

QUANTITY One . BY R. R.
‘ OPERATING CONDITIONS

———

DEW POINT OF INLET GAS (MEASURED & 14.7 PSIA)

COMPOSITION OF GAS BEING VENTED (DRY BASIS) Nitrogen

MOLECULAR WT. OF DRY GAS 28

DOES GAS CONTAIN ANY WATER (] yEs. £d vo

IS GAS SATURATED WITE WATER f1lvyes Hdwo

DOES GAS CONTAIN MOISTURE OTEER THAN H20 -0 y=s X no

IS GAS SATURATED WITH MOISTURE OTHER THAN H-0 (]vzes (¥ no

COMPOSITION OF MOISTURE IX DIFFEZRENT THAN H20 -

MOLECULAR WT. OF MOISTURE —

GAS INLET TSMPERATURE 95 °F

VAPOR PRESS. OF MOISTURE AT INLET TEMP. - PSIA

NORMAL OPERATING PRESSURE 33 PSIA

MAX. OPERATING PRESSURE 35 PSIA

DESIGN PRESSURE 50 PSIA 35.3 PSIG

NORMAL FLOW RATE (DRY GAS) 27,042 SCTMY 117.570 ya/ww

DESIGN FLOW RATE (DRY GAS) 28 400  SCIM® 193 480 LB/HR

NORMAL FLOW RATE (MOISTURE) — L3/HR

DESIGN FLOW RATE (MOISTURE) — LR/¥R
-320. *p

LBS5. MOISTURE PER LB. DRY GAS AT INLET

- Exit_cas velocity not to excead 12,000 ft/minute

- Structural design of silencer to be based on an exit gas velocity of

18.000 ft/minute.

- Maximum attenuated noise level shall be 80 dba measyred at g distance

of 25 feet parallel to the silencer discharge. Assume uypit is mounted

next to a reflective surface. Materials to be carbon steel, Nop-metalic

internals shall be non-combustable.

*MEASURED AT 14.7 PSIA & 70°F

APPROVED

wRITYEN Y DATLC

snerrmo 5 or_p |




JAJRCO Industrial Gases

S {10, 0-251-1Z-34
HETRUCSTICHNE :
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TITLE WASTE DISPOSAL UNIT

WD-1

304 S.S. Pipe

20" Diameter
25' in length

2"-150 b
Steam

Waste liquid oxygen, nitrogen and
argon from plant 15

4 | 4" dia. 304 S.S.
U

Waste liquid products, up to 450 tons per day from plant 15, are vaporized
by the direct contact with steam and returned to the atmosphere.

"RITTEN BY

DATE APPROVED

SHEET NO. 6 OF
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Plant 18 —Naphtha Hydro-
Treating and Preforming




PLANT 18 NAPHTHA HYDROTREATING AND REFORMING
1.0 INTRODUCTION

Raw H-Coal® naphtha is upgraded using hydrotreating and Continuous Cata-
1ysf Regeneration (CCR) Platforming processes licensed by UPO Process
Division. Technica] and economic data are provided by UOP based upon an
Ashland 0il1 Co. H-Coal® naphtha sample. A complete analysis of this
sample is presented in this section.

Approximately 13,000 BPSD are processed in two-stage hydrotreater to pro-
vide an acceptable platformer chargestock.

The reformer operation produces a 105 RON clear reformate product.

Plant 18 facilities have been sized for 20,000 BPSD of fresh feed even
though the single point‘design basis is only 13,000 BPSD. Higher feed-
stock naphtha end points and/or higher naphtha yields. on coal are the
most .significant H-Coal® process improvement opportunities. Various
data with improved catalysts suggest that 20,000 BPSD of Plant 18 feed-
stock could be produced at higher H-Coa1® catalyst addition rates or
with improved catalysts. Final sizing of the plant facilities will be an
important activity in the next phase of the work.

1-1
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PLANT 18  NAPHTHA HYDROTREATING AND REFORMING
2.0 PROCESS DESIGN

2.1 -Désign Basis

The H-Coal® product used for the Plant 18 design basis was a full boiling
range H-Coal®: naphtha from PDU Run No. 9 (Kentucky No. 11 coal). The full
boiling range naphtha sample was designated as Sample No. 9-HC-210. This
sample was rerun to obtain a chargestock that included all fractions from
the initial boiling point to an end point of no greater than 355° (IBP -
355°F). This chargestock was used as the basis for the yield estimates.
Analytical data for the naphtha and estimated yields are given in the six
tables which appear at the end of this subsection.

° Table 1 - Feedstock Inspections

0 Table 2 - UQOP Laboratory Analysis - Complete Analysis

0 ' Table 3 - UOP Laboratory Analysis - GC Analysis

° Table 4 - UQP Labbratory Analysis - MS Analysis of
Depentanized Olefinic Gasoline

. Table 5 - Estimated Hydrotreating Yields and Product
Properties

° Table 6 - Estimated Platforming Yields and Product

Properties

The following operations are included in Plant 18:

] Hydrotreating of the raw H-Coa1® naphtha to provide
an acceptable reformer feedstock

0 Reforming of the hydrotreated H-Coal® naphtha to
provide a 105 RON clear reformate product



2.2 Hydrotreater Processing Requirements

Due to the rather unusual composition of the H-Coa]@).naphtha, the

feedstock properties were carefully analyzed before selecting processing

conditions.

follows:

The feedstock properties which are most critical are as

Nitrogen - The full boiling range H-Coal® naphtha
contains large quantities of nitrogen (500-3,000 ppm
depending on boiling range). This level must be
reduced to less than 0.5 ppm in order to meet
reformer chargestock requirements. The nitrogen

is present primarily in the form of pyridines  and
anilines. The chemical properties of these com-
pounds can significantly distort the validity of
analyses, such as Bromine number, which are used for
evaluating olefin content

Oxygen_- The oxygen compounds present in the
H-Coa]® naphtha are essentially all phenols.

While the severity of the hydrotreatment required
for nitrogen removal is also quite adequate for
oxygen removal, a small quantity (about 100-200
ppm) of the oxygenates is converted to stable
compounds, probably benzofurans, and is not removed
during hydrotreating. These compounds appear to
have a hydrogen structure which envelopes the oxygen
atom present. Even the severe reducing environment
of the catalytic reformer seems to have little
effect on these compounds

Olefins - The 7.5 LV% olefins plus significant
diolefins, together with the reactive heteroatomic
compounds which exist in the raw naphtha, serve to
make it unstable both in storage and at normal
hydrotreating temperatures. Care must be taken to
remove the diolefins by low-temperature saturation
before severe hydrotreating for heteroatomic
compounds can be commenced. Exposure of the
diolefins to excessive temperatures in the hydro-
treater will result in fouling of the heater and
heat exchange equipment, as well as excessive
polymer formation in the catalyst bed

2-2



. Sulfur - While the sulfur present in the H-Coal®
naphtha is significant (approximately .2 wt%), its
removal at the processing conditions required for
nitrogen and oxygen removal is readily achieved

(] Hydrogen Content - The H-Coa1® naphtha contains
about 3 wt% less hydrogen than most straight-run
naphthas. This is readily evident when the
analyses of this material are reviewed. The
hydrogen content increases significantly due to the
olefin and aromatic compound saturation which
occurs during severe hydrotreating

To provide for the processing conditions necessary to obtain an acceptable
reformer chargestock from raw H-Coal® naphtha, two-stage hydrotreating is
required. The first stage operates at approximately 350°F and is used for
olefin saturation. The second stage runs at typical hydrotreating '
témperatures and removes the heteroatomic compounds present in the

naphtha. The overall system operates at a separator pressure of 750 psig,
and the chemical hydrogen consumption is about 400 scf per barrel of charge.

The feedstock to the hydrotreater is freshly fractionated. Intermediate
storage of the feedstock is minimized and is gas blanketed, due to the
tendency for rapid gum formation. Also, the temperature of the exchange
medium used to heat the hydrotreater first stage feed cannot exceed 500°F.

2.3 Reformer Processing Requirements

Evaluation of the platformer chargestock shows it to be exceptionally rich
in cyclic compounds. The RON clear of this material is in the range of 80
even before reforming. This chargestock can easily be reformed to a
product in excess of 100 RON clear. To this end, yield estimates for

105 RON clear operations have been completed (see Table 6 for estimated
reforming yields and product properties).

2-3



TABLE 1
FEEDSTOCK-:INSPECT IONS
IBP - 355°F RAW H-COAL® NAPHTHA

Property

API Gravity : 44,1
Sulfur, wt% 0.226
Total nitrogen, wt ppm 1,600
Bromine number 21.3
Oxygen, wt% 1.04
Paraffins, LV% 16.9
Naphthenes, LV% 50.8
Olefins, LV% 7.5
/Wmmﬁcglﬂ% - : 18.7
Oxygenates, LV% ' 6.1
Distillation (ASTM D-86)

IBP ' 174°F

50% 264°F

EP ) : 352°F

2-4



TABLE 2

UOP LABORATORY ANALYSIS

COMPLETE ANALYSIS

Sample Identification
Sample Number
UOP Number

Total
Sample

Fraction Analyzed
LV% of Total Sample
Position in Sample, LV%

Sulfur, Lamp, wt%
Oxygen, wt%

Total Nitrogen, ppm
Phenols by UV, wt%
Triophenols by UV, wt%
Carbon, wt%

Hydrogen, wt%

FIA Analysis, LV%
' Oxygenates
Paraffins + Naphthenes
Olefins
Aromatics

Bromine Number (ASTM D-1159)
API Gravity at 60°F 41.6

Specific Gravity at 60°F 0.8174
Distillation (ASTM D-86)
IBP 174°F
10% 205
30% 236
50% 272
70% 310
90% 342
95% 358
EP 369
% Recovered 99.0
% Bottoms 1.0

2-5

H-Coa]c> Naphtha
9-HC-210
50-2019

Naphtha Bottoms
IBP - 355°F 355°F +
88.4 11.6
0.0 - 88.4 88.4 - 100.0

0.266
1.04
1,600
2.68
©0.19
85.23
12.59

—_— o

O ~N~NO
e e e
NN —

441
0.8058

174°F
210
234
264
300
327

352
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TABLE 2 (Continued)

Emission Spectrographic Analysis of Wet Ash

Reported as ppm

Elements -metal in the oil
Fe 0.34
Ni 0.04
) 0.04
Pb < 0.05
Cu . 0.07
Na << 0.05

© 50-2019 Ashland H - Coal® Naphtha
IBP - 335°F Oxygenates Fraction

Aromatic Hydrocarbon
~ Compound Types, CyHpn - 2*

z No. wth
zZ = 6% Alky1 Benzenes 2.8
z = 8 Indans/Tetralins 0.2
z = 10* Dinaphthene Benzenes 1.1
Aromatic Oxygenates
Compound Types, ChHp, - 0**
Z = 6%* Phenols ' 95.9
Aromatic Nitrogens
Compound Types, C Hp, _ N***
Z = 3Jx*x Pyrroles ' ] Trace
Total 100.0

* These are the more probable compound types. Other compounds may be
included.

** The z number refers to aromatic oxygen compounds.

*** The z number refers to aromatic nitrogen compounds.
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TABLE 3
UOP LABORATORY ANALYSIS

GC ANALYSIS
(On Oxygenate-Free Basis)

Sample Identification H-Coal® Naphtha
UOP Number ' ‘ 50-2019
Fraction Analyzed IBP - 355°F
Aromatics wt?
Benzene .5
" Toluene 3.4
Ethy 1benzene 1.9
p-Xylene .7
m-Xylene 2.0
o0-Xylene 1.3
Cg+ Aromatics 8.9
Total Aromatics 18.7
Olefins :
Cg- 2.6
Co+ 4.1
Total Olefins A 6.7
Paraffins + Naphthenes
Propane' . -
Isobutane -
n-Butane , .1
Isopentane : .2
n-Pentane .6
2, 2-Dimethylbutane -
Cyclopentane -
2, 3-Dimethylbutane .06
2-Methy lpentane .68
3-Methylpentane .44
n-Hexane 2.13
Methylcyclopentane 3.02
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TABLE 3 (Continued)

- , 2-Dimethylpentane -

2

2, 4-Dimethylpentane .03
2, 2, 3-Trimethylbutane -
Cyclohexane 9.02
3, 3-Dimethylpentane -
1, 1-Dimethylcyclopentane .06
2-Methylhexane .66
2, 3-Dimethylpentane 24
1-cis-3-Dimethylicyclopentane .50
3-Methy lhexane .82
1-trans-3-Dimethylcyclopentane .54
1-trans-2- D1methy]cyc10pentane .78
3-EthyTpentane .1
2, 2, 4- Tr1methy]pentane - -
n- Heptane 1.89
“T-cis-2-Dimethylcyclopentane ' .33
Methylcyclohexane 11.90
1, 1, 3-Trimethylcyclopentane .03
2, 2-Dimethylhexane : -
Ethylcyclopentane - 1.35
2, 5-Dimethylhexane .02
2, 4-Dimethylhexane .06
2, 3, 3-Trimethylpentane -
1- trans 2-cis-4-Trimethylcyclopentane .19
1-trans-2-cis-3- Tr1methy1cyc]opentane ' .14
3,7 3-Dimethy Thexane -
2, 3, 4-Trimethylpentane -
1, 1, 2-Trimethylcyclopentane .03
2, 3, 3-Trimethylpentane -
2-Methy1-3-ethylpentane '

2, 3 Dimethylhexane 12
1- c1s -2-trans-4-Trimethylcyclopentane .02
1-cis-2-trans-3-Trimethylcyclopentane .03
2- Methy]heptane

3- Methyl 3-ethylpentane .53
1-cis-2-cis-4-Trimethylcyclopentane

4-Methy Theptane .39

3, 4-Dimethylhexane
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TABLE 3 (Continued)

3-Ethylhexane

3-Methylheptane ° .60
1, 1-Dimethylcyclohexane
1-trans-4-Dimethylcyclohexane
1-cis-3-Dimethylcyclohexane 1.76
1-Methyl-cis-3-ethylcyclopentane .35

1-Methyl-trans-3-ethylcyclopentane
1-Methyl-trans-2-ethylcyclopentane .92
1-Methyl-1-ethycyclopentane

1-cis-2-cis-3-Trimethylcyclopentane }

1-trans-2-Dimethylcyclohexane .72
1-trans-3-Dimethylcyclohexane’
1-cis-4-Dimethylcyclohexane }' 1.06
Isopropylcyclopentane .18
n-Octane . 1.45
T-Methy1-cis-2-ethylcyclopentane .21
1-cis-2-Dimethylcyclohexane .36
EthyTcyclohexane }
n-Propylcyclopentane 5.35
Cg Naphthenes 11.28
Cg Paraffins - » 3.83
C10 Naphthenes 7.08
Cyg Paraffins : 2.43
C11 Naphthenes Trace
C17 Paraffins Trace
Cy2 Paraffins and Napthenes -
Total Paraffins and Napthenes 74.6
Totals . 100.0
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TABLE 4
UOP LABORATORY ANALYSIS

MS ANALYSIS OF DEPENTANIZED
OLEFINIC GASOLINE
(On Oxygenate-Free Basis)

Sample Identification
UOP Number
Fraction Analyzed

H-Coa]Q Naphtha
50-2019
Naphtha, IBP - 355°F

Composition of Olefinic Gasoline
(95% Distillation Temperature 411°F)

L%
Paraffins 16.61 16.61
Naphthenes 45,35
Monocycloparaffins 44.74
Bi, Dicycloparaffins 0.61
Tricycloparaffins 0.0
Olefins - 15.97
. Mono-0lefins 6.05
Coda 9.86
CDO, Tricyclo-0Olefins 0.06
Aromatics 22.07
Alkylbenzenes 20.78
Indans, Tetralins 1.29
Naphthalenes 0.0
Total 100.00 100.00



TABLE 4 (Continued)

Carbon Number Distribution in Liquid Volume Percent
(Result of Combined Analytical Methods)

Carbon Monocyclo- Mono- Aromatics
Number Paraffins Paraffins Olefins J=6 J =8
6 6.81 , 7.70 2.09 0.79
7 7.19 15.56 1.68 6.20
8 2.34 10.75 1.12 7.50 0.0
9 0.01 7.07 0.71 5.08 1.25
10 0.26 3.66 0.39 1.20 0.04 0.0
11 0.0 0.0 0.06 0.01 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0
Total 16.61 44.74 6.05 20.78 1.29 0.0

Cyclopentanes 0.83

Cyclohexanes 43.91.
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TABLE

5

ESTIMATED HYDROTREATING YIELDS AND PRODUCT PROPERTIES
(Basis: Rerun Cg-355°F H-Coal

Charge Wt%
Raw 0il 100.00
Hydrogen (Chemical) 0.78
Products
HZS 0.24
H,0 , 1.17
NH4 0.19
¢, 0.04
C, o 0.15°
C3 | 0.28
Cyq 0.45
C 0.56
C6+ 97.70 -
100.00

Product Properties

APT Gravity
P, LV%
N, LV%
A, LV% |
Distillation (ASTM D-86)
1BP
50%
EP

Sulfur, ppmw
Total Nitrogen, ppmw

Vol%

100.00

0.63
0.72
99.47

47.6
21.6
54.6
23.8

174°F
264
352

0.5
<<l

Naphtha).

(scfd) Specific
BPSD Gravity
13,000 .8058
(412) -

82 - .5792

94 .6286
12,931 .7901



TABLE 6

ESTIMATED PLATFORMING YIELDS AND PRODUCT PROPERTIES
(Basis: Continuous Platforming Unit 105 RON Clear)

(scfd)
Charge ' Wt% Vol% BPSD
Hydrotreated H-Coal® Naphtha 100.00 . 100.00 13,000
Products
H, 3.40
C] 0.67
C2 0.63
C3 0.87
i-C4 0.42 0.59
n-C4 0.64 0.87
1-C5 0.77 0.97 126
n-C5 0.51 0.64 83
C6+ 92.09 83.89 10,906
100.00
Debutanizer
Product Properties Bottoms
API Gravity 31.4
RVP 2.62
RON Clear 105.0
MON Clear 92.6
Distillation (ASTM D-86)
IBP 150 °F
10% 193
30% 235
50% : 265
70% 293
90% 330
EP 398



2.4 Process Description - Hydrotreating
2.4.1 General

Hydrotreating removes objectionable materials from petroleum distillates by
selectively reacting sulfur-, nitrogen-, and oxygen-gontaining compounds
with hydrogen and by saturating olefinic hydrocarbons. Naphtha generally
is purified for subsequent -processing in catalytic reforming operations.
Heavier distillates, ranging from jet fuels and kerosene through heavy
vacuum gas oils, are treated for sulfur/nitrogen removal to meet specifi-
cations associated with emission standards and/or for odor and color
improvement .,

The chemistry of the hydrotreating process is essentially that of selective
hydrogenation. It involves the controlled breaking of the molecular chain
or ring at the point where the sulfur, nitrogen or oxygen atom is joined to
carbon atoms. This breaking is accomplished by the introduction of hydro-
gen with production of hydrogen sulfide, ammonia or water, respectively.
The resultant hydrocarbon reaction product usually remains either as one or
more aliphatic hydrocarbons or as an alkyl group on an aromatic or naph-
thenic hydrocarbon. These hydrocarbon reaction products usually have
larger liquid molecular volumes than do the parent sulfur, nitrogen or
oxygen containing reactants. Only a small amount of cracking of the
carbon-to-carbon bonds occurs and olefins and some aromatics are hydro-
genated. The yields of liquids are usually in excess of 100 volume percent
of the charge stock.



The specific reactions shown below have been listed in increasing order

of difficulty. These reactions do not proceed to completion exclusively.
Considerable overlapping occurs and, in some cases, it may be necessary to
limit severity on heavier stocks to avoid excessive hydrogen consumption

and to suppress unwanted hydrocracking.

() Saturation of Acetylenes
) Saturation of Dienes

) ~Saturation of Olefins

° Desulfurization

° Removal of Chlorides

° Removal of Oxygen

° Removal of Nitrogen

° Saturation of Aromatics
. " Removal of Metals

2.4.2 Process Flow

The process flow is illustrated in Figure 1. The charge stock, together
with the makeup hydrogen and recycle gas, are heated to reaction tempera-
ture in exchangers and a fired heater. In the reactor, the contained
sulfur, nitrogen, halogen and oxygen impurities, together with olefinic
hydrocarbons, are converted over catalysts, with metallic compounds being
removed by a decomposition/adsorption mechanism. All the above reactions
are exothermic, although the exothermic heat is re]ati?e]y small when
minimal quantities of these impurities are present. The reaction product
is cooled through exchangers and a cooler enroute to the product separ-
ator. Net separator gas is recycled and combined with hydrogen-rich makeup
gas while the separator liquid, after heat exchange,.is stripped in the
stripper column to remove HZS and undesired light ends. The stripper
column bottoms product, after exchange and cooling, is sent directly to the
platforming unit.



Since the hydrotreating unit pretreats platforming feed, erection and
operating costs are reduced by combining the design of the two units. All
the net hydrogen make from the platformer is compressed in two compressors
in parallel. Only part of this hydrogen feeds naphtha hydrotreater, the
rest going to other hydrogen useré in the liquefaction complex.

2.5 Catalytic Reforming

The catalytic reforming used for processing hydrotreated H-Coal® naphtha is
the UOP continuous platforming process as shown in Figure 2. The regen-
erating section of the UOP continuous platforming process is presented in
Figure 3. Because of the higher proportions of indans, decalins and other
coke precursors present in the H-Coal® naphtha relative to straight-run
petroleum naphtha, continuous catalyst regeneration is a significant
advantage. This is true not oniy because of the potential for high coke make
during normal operation, but also because of the need to protect the plat-

| forming catalyst from possible H-_Coa]O plant upsets upstream of the
hydrdtreater.

The basic flow pattern through the UOP continuous platformer is essentially
the same as with conventional fixed-bed units. Feed to the p]atfofmer is
combined with recycle hydrogen, raised to the reaction temperature by heat
exchange and a fired heater and charged to the reactor section. Tempera-
ture is maintained across the reaction section by interheaters. Effluent
from the reactors is cooled by heat exchange and subsequent air and/or water
cooling and is charged to the separation section. Separator gas is recycled
to the reactors.with the net hydrogen make sent to hydrogen users or to
fuel. Separator liquid is directed to product stabilization facilities.
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Figure 3

UOP CONTINUOUS PLATFORMING PROCESS
' (REGENERATION SECTION)

p——=
TI: DISENGAGING
o HOPPER
i e LIET GAS
e | Ao
I
\\\\l | @
o
-
K->~ \ REGENERATION i
: o TOWER
| : /
| |
CATALYST ____J T |
COLLECTOR\\\\\\_.,

LOCK \ SURGE
& LOCK

HOPPER
\\\\u HOPPERS
A
LIFT *

ENGAGER
N

LIFT ENGAGER
- LIFT GAS

2-19



2.6 Catalysts and Chemicals

Catalyst consumptions are based on estimated Tives. They obviously
depend on actual plant operation, and substantial saving can be obtained
by good operational practice and plant housekeeping. Platformer catalyst
consumption figures include cost of the carrier base, noble metals
recovery and attrition. No allowance is made for catalyst handling
losses or for interest on platinum investment.

The catalyst 1ife utilized in calculating the daily a]]owahce.is three
years for the naphtha hydrotreater and five years for the platformer.

Two-Stage 105 RON
Hydrotreater Platformer
Catalyst Consumption
$/Calendar Day : ' 861 560

Note: Catalyst consumption is expressed in January 1981 dollars.
‘ The particular catalyst used and its consumption rate are
proprietary to UOP and are not available for this report.
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2.7 Utility Balance

Electricity, kV

Condition

Operating:

Total

Steam, 1b/hr

Level

600 psig, sat.
600 psig, 750°F

Condensate Returned:

Water, GPM

Consumed
1,116(1)
4,588(2)
5,704
Consumed Generafed
3,000(1)
51,200(2)

8,960 1b/hr

Boiler Feedwater: 114

Cooling Water Circulation: 134(

(30°F Rise)

-—
—

435(2)
Total 569

Fuel, MM Btu/hr
Total Fired Duty: 62.0(%)

195.0(2)

Total 257.0

(1) 'Two-stage hydrotreater unit
(2) 105 RON platformer unit

2-21

Imported

(Exported)

3,000
(51,200)
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Equipment List




HYDROTREATER EQUIPMENT LIST

Cold Combined Feed Reactor/Ef fluent Exchanger
Hot Combined Feed Reactor/Effluent Exchanger
Second-Stage Reactor Interstage Steam Generator

C Columns and Pressure Vessels
C-1 Feed Surge Drum
C-2 First-Stage Reactor
C-3 Second-Stage Reactor No. 1
C-4 Second-Stage Reactor No. 2
C-5 Intermittent Blowdown Drum
C-6 Reactor Products Separator
Cc-7 Compressor Suction Drum
Cc-8 Stripper Column
C-9 Stripper Overhead Receiver
D Tanks
D-1 Wash Water Tank
E Exchangers
E-1
E-2
E-3
E-4 Reactor Products Condenser
E-5 Reactor Products Trim Cooler
E-6 Stripper Feed-Bottoms Exchanger
E-7 Stripper Bottoms Cooler
E-8 Stripper Overhead Condenser
F Fired Heaters
F-1 Second-Stage Reactor Charge Heater
F-2 Stripper Reboiler Heater
G Pumps and Drivers

Reactor One-Charge Pump

Water Injection Pump

Separator Liquid Products Pumps
Stripper Overhead Recycle Pump
Stripper Reboiler Circulation Pump

Compressors and Drivers

Recycle Gas Compressors

Number Required

— ot e e d d ad el —d

Number Required

1

Number Required

_— ot e ) ) e e et

Number Required

1
1

Number Required

1
1
2
1
1

Number Required

2
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PLATFORMER EQUIPMENT LIST

Columns and Pressure Vessels Number Required

—_— ) e ad OO0 NN WO —

W — O

OOOOOOOOOOOOOOO0O0

Feed Surge Drum
Low-Pressure Separator
High-Pressure Separator
Debutanizer

Debutanizer Overhead Receiver
Steam Disengaging Drum
Continuous Blowdown Drum
Intermittent Blowdown Drum
Platforming Reactor No. 1
Platforming Reactor No. 2
Platforming Reactor No. 3
Vent Drums

Regenerator Tower

e R S U [ S R i g |

Tanks. . ~ Number Required
Condensate Injection Tank 1
Desuperheater Water Break Tank 1
Exchangers Number Required

_— e — PO OSNOU BDWN—

mmMmMmmMmmMmmmmmmm
LWN—O

-n

Combined Feed Reactor/Effluent Exchanger
Products Trim Cooler

High-Pressure Cooler

Debutanizer Feed-Bottoms Exchanger
Debutanizer Bottoms Trim Cooler
Products Condenser

Net Gas Looler

Debutanizer Overhead Condenser
Debutanizer Bottoms Cooler

Steam Surface Condenser

Recycle Gas Cooler

Lift Gas Blower Spililback Cooler
Regeneration Cooler

— ) —t —) — —) —) —? ) — ) — e}

Fired Heaters . Number Required

T M
Bw o —

Platforming Charge Heater
Platforming No. 1 Interheater:
Platforming No. 2 Interheater
Debutanizer Reboiler Heater

— et ——
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Pumps and Drivers Number Required

—< <

G-1 Charge Pump 2
G-2 Low-Pressure Separator Pump 2
G-3 Debutanizer Reflux Pump 2
G-4 Debutanizer Reboiler Pump 2
G-5 Circulating Water Pump 2
G-6 Surface Condenser Condensate 2
G-7 Desuperheater Water Pump 2
G-8 Water/Chemical Injection Pump 1
G-9 Startup Chemical Injection Pump 1
G-10 Organic Chloride Injection Pump 1
Compressors and Drivers Number Required
Platforming Recycle Gas Compressor 1
Net Gas Booster 2
" Lift Gas Blower 2
Chlorination Blower 2
Regeneration Blower 2
Regeneration Cooler Blower 2
Electrical Number Required
Chlorination Heater
Regeneration Heater 1
Air Heater 1
Material Handling Equipment Number Required
T-1 Catalyst Collector 1
T-2 Lock Hopper No. 1 1
T-3 Lift Engager No. 1 1
T-4 Disengaging Hopper 1
T-5 Flow Control Hopper 1
T-6 Surge Hopper 1
T-7 Lock Hopper No. 2 ]
T-8 Lift Engager No. 2 1
T-9 Catalyst Addition Lock Hopper 1
Processing Number Required
Y-1 Platformer Separator Gas Coalescer 1
Y-2 Regenerator Lift Gas Blower :
Suction Dust Collector 1
3 Air Dryer " 1
4

Booster Gas Coalescer 1
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4.0 DATA SHEETS AND SKETCHES

Data Sheets for equipment in this plant were not prepared during Phase
Zero. The equipment design is proprietary to UOP. Data Sheets will be
prepared during the early stages of the EPC phase.
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Appendix




-0

PLANT NORTH 0'0'

TRUE NORTH

TOTAL % OF WINDS
FROM INDICATED DIRECTION

o
e,

hrragees

-

1 2 3.4,%.6 AND 17
[z

5%1

;i%}‘b-\"/

OUTFALL?
. pe

MILE 707

BOUNDARY LINE
EXISTING RoAD
NEW ROAD
EXISTING RAILRoAD
NEW RAILROAD
Ae=Rack

FlLooDwaY FRINGE
convaYeR
EXISTING POWER LINE
FENCE

LEGEND

puUswN=

[NEURVE

COAL DRYING AND PULVERIZING

Coal SLURRY PREPARATION

H-COAL PREHEATING AND REACTION
H-CoAL PRIMARY SEPARATION

H-COAL RECYCLE SLURRY PREPARATION
H-COAL RECYCLE HYDROGEN CONCENTRATION AND
COMPRESSION

GAS PLANT

CRYOGENIC HYPROGEN PURIFICATION
SOUR WATER TREATING

SULFUR PLANT

12 GASIFICATION AND PURIFICATION

15 OXYGEN PLANT

7 DISTILLATE S=ERARATION

18 MAPHTHA TREATING AND REFORMING

20 TANKAGE

2l INTERCONNECTING PIPING (PIPERACKS)
22 RIVER LoaDING FaclLiTiES

23 Rall ANp TRUCk LoADIMG

2% COAL RECIEVING AND STORAGE

27 COAL WASHING AND SECONDARY CRUSHING
3l STEAY GENERATION AND B.F . TREATING
32 WATER SYSTEM

33 FIRE SYSTEM

3 WASTE WATER TREATMENT PLANTS

35 STACK GAS SCRUBBING

36 INSTRUMENT AR AND PUANT AIR T1STEM

28 INERT GAS =YSTEM

Y

ggr««xz(c—!mnonzzrwvarnnmoﬂWP

PURGE AND FLUSH OlL SYSTEM
WASTE SLUDGE INCINERATOR.

WARE HoUSE.

o THRU. B MAINTENANCE BUILDINGS

cooliNg TOWERS (PLT 32)

DEAD COAL (PLT. 26)

LIQUID OxyGEN AND NITROGEM UNLOADING
WATER INTAKE

CHAMGE HousE

FIRE STATION

FIRST AID STATION

CAFETERIA

PARKING

ADMINISTRATION

RAILROAD COAL UNLoADING (FLT.26)

FULL BARGES 24 BARGE TOw (PLT 22)

COAL UNLOADING Dock(RT 22)

EMPTY BARGES, 24 BaReE Tow (PLT 22)

LI@UID LoADING Dock (AT 22)

SWITCH GEAR |2z sueBsTATION
R, coal (PLT 26)

FLY ASH UNLOADING AREA (PLT 31)

RAW WATER FHND

CSP RUNOFF TREATING AREA(AT 34)

Coal STORAGE PILES(CHR) RUNOFF Roun(FAT.34)
CONTROL RooM

COOLING TowBR SOFTENING AND SILTRATION (PLT 372)
WASTE WATER COMCENTRATION AND EVAPSRATION
SYSTE™ (PLT 24)

CC ASH HANDLING. (PLT 31)

DD TANK TRUCK LOADING (PLT. 23)

EE FIRE WATER TANK (R 33)

FF  SANITARY SEWAGE TREATMENT PLANT (PLT. 34)

GG. REFUSE BUNKER (PLT 27)

HH EMZRGENCY PonD (PLT 27)

JJ PLANT FEED BUNKER (PLT.26)

KK POST TREATMENT OF STRIPPED SOUR WATER (PLT 34)
LL OlLY WATER SURGE POND(PLT 34)

MM OiLY WATER TREAT:

=ENT (PLT 34)

NN CLEAN Coal SToRAGE (PLT 26)
PP BOLER FUEL STORAGE (PLT.2G)
@Q SUMP AND TANK FOR INCINERATOR (AT 42)

RE GATE HolsE VV OPERATOR SHELTER
5% GUARD/SECUZITY Holse WW LABORATORY
TT OPERATING SEQUIPMENT RCOM | XX SPECIAL CLEANING
UU RAIL LOADING (PLT. 23) YY GARAGE

NOTES

N

STE COORDINATES NEoco'0' B.5000'0" ARE
ESTABLISHED AT THE MOUTH ©F TowN CREBK AT THE
INTERSECTION OF THE WATER LINE OF THE OHIO RIVER.,
REFERENCE; COMMONWEA TH  LALD TITLE

INSU RAN COMPANY PHILADELP-IA, PENNSYLVANIA
FILE Ne. k-OBB222.

HIGH POINT ©OF FINISHED GRADE =VATIoN 1oo-o'
EQUALS ELEVATION 4i5-0" ABovs MS.L.

NORMAL WATER ELEVATION OF OHIO RIVER (S

EL. 282.3'AT RIVER M|LE 7o,

MEAN HIGHWAY ELEVATION IS EL.415-o'

ToP oF RAILROAD BALLAST EL.IS 450"

REFERENCE DRAWINGS

SOS-A-4  INDEX DRAWING
SO0E-A-© CONSTRUCTION REQUIREMENT STUSY

© 200 400 &CO B0 1000

|'=400'0"
GRAPHIC. Scale

>

Toff1ssueo For PHASE zERO PPk |k | 5
24 4, |155UED PR 2EvIEW AUD APPRAL (R | VK (UK "‘;.,
oATE REvisions v | e [surv emarn] B TASTT

[ECALE 172400 [orseneo o/ Kure i | ol fomarmns |

ASHLAND SYNTHETIC FUELS, INC. U.S. DEPARTMENT OF ENERGY
c.

AIRCO ENERGY COMPANY. INC.

COOPERATIVC AGREEMENT
0. DE-FC05.800R20717
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BRECKINRIDGE PROJECT

BRECKINRIDGE COUNTY PHASE ZERD KENTUCKY

OVERALL SITE PLAN
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MABOSA 12/02/80 BH

P&ID LINE WORK STANDARDS PROCESS PIPING LINE VALVES AND MISCELLANEOUS MISCELLANEOUS (CONTINUED)
LINE WIDTH I
% X o S A SPECTACLE BLIND
1. INSTRUMENTATION 0.010 IN v, MAIN PROCESS LINE 1 GRTE g
22, IN-LINE 23. cOLD BOX
MIXER
2. GENERAL LINEWORK 0.022 IN.
SYMBOLS & EQUIP 2. SECONDARY PROCESS LINE 2, GATE WITH CAVLTY VENT 2. —}—Q—f— CARCULAR OR HAMER BLIND
3. PROCESS LINES 0.022 IN.
TRIC REDUCER - INCREASER
N & e - @ —p— o ) 2 MR S B e
4. MAIN PROCESS LINE 0.045 IN. 3 —fof SIMPLEX BASKET STRAINER
5., —D— ECCENTRIC REDUCER - INCREASER
5. ORAINS, VENTS & SAFTEY VALVES 0.022 IN. 4. 4__ ANGLE o
>— ASME_BOILER PRESSURE
5. — D WELDED CAP 25.
6. TEXT, 1/10* HIGH 0.010 IN. 4. —t+8+— OUPLEX BASKET STRAINER ESSEL LORG LINLIS
5. —?—— THREE-WAY
7. ARROWS FOR LINE WEIGHT 0: = 1 - 3 -
6. SCREWED CAP ORRIN TO SEWER
5 O — QILY WATER SEHER (SHOWN)
s Y=TYPE STRAINER : e 285 - BNCAL ShigR SR
A ELECTRICAL SIGNALS = —mmm mimmmim e o o e i k . Wi (SHOWN WITHOUT BLOWOFF VALVE) WS~ WATER SEWER (STORM DRAIN)
0.1% LINE, 0.1 SPACE & SRR
s _ HOSE CONNECTION \
B. PNEUMATIC SIGNALS
1/87,45" SLASHES AT 0.6 SPACING
g 27, ALR FILTER
C. CAPILLARY TUBE 6. —=— TEMPORARY STARTUP STRAINER
1/8%, TEXT “X“ AT 0.6" SPACING & £ O—— % S e
D. HYORAULIC SIGNAL ¢ - + CONTROL VALVE FAILURE MODES
1/8 TEXT “L” AT 0.8" SPACING
E. ELECTROMAGNETIC 8. —KH— PLUG (2-HAY) o
— : 0l 3 —{T— SIREEN TYPE STRATNER
Y 01" DIA. ARCS AT 0.6” SPACI 8 REMOVASS S 2RO,
s Dat THO-HAY (TYPICAL, m.uss SHOWN)
F. OTHER SYSTEMS, S A SR S
e FO - INDICATES FAIL
£-2R0iBrent (NOTE 1) 4 3+ LiNEx 0.1% SPACE £2 - INBIEATES EAIL Sloden
e s —m— e e .
G. CENTER LINE - =7 - - -— 0. —Y FLEXIBLE CONNECTION FI - INDICATES FAIL INDETERMINATE
GsmNOTE D) ge,0.1% LINES) 0.1% SPACE
VAT
H. FURNISHED BY - = -
OirERs TGET NOTE 1) g gu,0.1% LINES) 0.1% SPACE 10. PLUG (4-WAY) ‘\FU
1 l PO \V s n EXPANSION JOINT 2 %
1. UNDERGROUND = e e e ) g FU\' e pA S5
0.4" LINE.O.1" SPACE
Jo! UNUERGHIUND EE _________ = INSULATING FLANGES (IF) /;;:\
(EXISTING) .5"30.1" LINES,0.1% SPACE TRIC UNION (DU} 1. BALL (2-WAY)
b o — A REST === FIRE PROTECTION
K. EXISTING ———————— e — ——— 10. ——D— FLAME ARRESTER
13. BREATHER CAP sT 18 ® FIRE HYDRANT
PAID SYMBOL SIZFS e ") e
= = 2 $T - STEAM TRAP (SHOWN)
AT - RIR TRAP
un., —f— DT - DRAIN TRAP 2. ® FIRE HYDRANT WITH
PUMPER CONNECTION
18, —Tj— LoOP SEAL
3. 6 FIRE HYDRANT WITH MONITOR
1. INSTRUMENT CIRCLE 0.6” DIA. 13, —Rp— BIAPHRAGH (PUMP CONNECTION SHOWN)
12, —D<}— PIPE SPEC. CHANGE
cxﬁ——ln»sazs 4. M ELEVATED MONITOR
e
. BUTTERFLY
15, —— DOWNWARD SLOPE (17 PER 8° SHON) ks R g HOSE AND STAND PIPE SYSTEM
2. MISCELLANEOUS EGUIPMENT <:> 0.35" SIDES
13. EJECTOR OR EDUCTOR EBsep seeny svsTen
€. PER NFPA-15
15— — ECCENTRIC DISK
/51 SPRINKLER SYSTEM
7. —
B —— - UPHARD SLOPE (1% PER 5' SHOWN) 7(7\‘|: PER NFPA-13
3. JLE-IN POINT SETHEEN <> 0.40” SIDES 14, EXHAUST HEAD
NEW =N OW DIRECTION ——#> SHORN) HALON 1301 SYSTEM
15 SHECKIIURL 8- 7wd : PER NFPR-12R
ATM. CO» SYSTEM
9. X
__K = SPRAY NOZZLE OR SPARGER
2___ 17 r L r\ ATHBRIERICHENT D BRTCKE TN B1871R- HoE 15. (SHOWN WITH UPHARD FLOW)
4. LINE BREAK OR 0.25% X 1.47
RESUMPTION POINT < 10. ® HOSE HOUSE
2
o 18, jJ— CHECK WITH 18 ESEERIGATER 11l DiAeE DELUGE VALVE
18. HERT CONSERVATION
5. NSTROUENTATION == g py e 0.2* WIDE, 0.8" LONG MAX.
1s. FLOW LIMITING (OR EXCESS FLOW 12, HOSE REEL
8 CHECK)
= EROGEE SAMPLING CONNECTION
[A] 27 WIDE, 0.8" LONG MAX. 17. (NO. INDICATES TYPE)
6. GRID NUMBER 2] 0.50" X 0.25"
13, POST INDICATOR VALVE
D i STOP CHECK
20. COLD INSULATION e
D2 BB S ONR THERS) (1) MINIMUM LENGTH AND FORMAT FOR LINES.
SAMPLE COOLER a
7. FURNTSHED WITH FRITPMENT * 0.2” LINES 5 SPLE COOLER. vee) (2) ALL LINE PATTERNS BASED ON 1.2” REPERT PATTERN
21, QUICK ORENING 9 LiNes MUt M) AL LUERS, SYMIOLS
21, STERM TRACING GIFMENT LINES MAY NOT START WITH A SPACE.
0.2/ WIDE, 0.8" LONG MAX.
3 L]
22. —_— ELECTRIC TRACING 2. %9_‘ BLOKDORN 19. STERM OUT /\
OPEN DURING NORMAL OPERATION 0.2 WIDE, 0.8° LONG MAX. |/ |*2631 15sUED FOR PHASE O war ip "
1w —PG— (RLL VALVES EXCEPT BUTTERFLY) ard,
N ISSUED FOR REVIEW / APPROVAL M 1%
. . |7
. . <m SHENE Bl 0. [ e CRCTCAC A
2. [ 2] CLOGED DURIHG MOMMAL OPERATION 22 - P RC A FROTECTION 0. LAt 1L = [ T
0.2 HIDE, OB" LONG MAX.
ASHLAND SYNTHETIC FLELS. INC. Dl L AL
1o OPEN_DURING NORMAL UMERAIIUN 2. —<| VALVE HITH. BLIND FLANGE RIRCO. ENERGY' COMPANY : NO. DE-FLUS-SUORZU /L1
3 —f (BUTTERFLY ONLY) . o [S—
21. BRECKINRIDGE PROJECT
2a. JACKETED FOUNTAIN BRECKINRIDGE GOUNTY KENTUCKY
ne 0.2" WIDE, 0.8” LONG MAX.
& —— CLOSED DURING NORMAL OPERATION 2. T HAND ACTURTOR
(BUTTERFLY  ONLY) SYMBOLS & LEGEND
SR PIPING & INSTRUMENT DIAGRAMS
5. —[}L-D\’)— L0 - Locken oeei 25, w2 STRESS RELIEVE e ACTUATOR D
- - GEAR (SHOWN) 5 TING COIL
£50 T CAR SEALED oPEN & I><1 B L2 HEATT i
€SC - CAR SERLED CLOSED [ RN = — ==
EXTENSION STEM
S - SPECIAL TYPE P 1
ovsTON 14222

4 4

34x44
1




MABOBA 12/02/80 BH

EQUIPHENT

FILTER

(CENTRIFUGAL SHOWN)

HYDRAULIC TURBINE DRIVEN PUMP

TURBINE DRIVEN
PUMP, COMPRESSOR OR BLOWER 3.

TURBOEXPANDER
(ELECTRICAL GENERATOR SHOWN)

-

RECIPROCATING
AIR COMPRESSOR
(INSTRUMENT & SERVICE)

SCREEN

VERTICAL CENTRIFUGAL OR
SUMP PUMP
(MOTOR DRIVEN SHOWN)

BELT CONVEYOR

MIXER

EDUCTOR

ROLL CRUSHER

LEGEND FOR ROTATING EQUIPMENT

c
P
R
RO
M
T

H

CENTRIFUGAL
PROPORTIONING
RECIPROCATION

ROTARY

MOTOR DRIVEN

TURBINE DRIVEN

HYDRAULIC TURBINE DRIVEN

HEAT EXCHANGERS

FIN TUBE
NOURIF PIPF

AIR COOLER

AIR COOLER
(PITCH CONTROL)

REBOILER & CHILLER
KETTLE TYPE

ELECTRIC HEATER

HEATER. COOLER
OR CONDENSER

SURFACE CONDENSER

VESSELS. TANKS. ETC.

PRESSURE VESSELS, VERTICAL
(SHOWN) OR HORIZONTAL
(TANKS, RECEIVERS, DRYERS.
SEPARATORS, ETC.)

CLARIFIER

CONE ROOF TANK

FLORTING TOP TANK

FIRED HERTER

SUMP.

GASIFIER

DESIGNATIONS
INSTRUMENT TAGGING

COMPLETE TAG NUMBER

MODIFIER,A,B,C ETC.

LOOP NUMBER

TRAIN NUMBER (SINGLE TRAIN IS 1)
PLANT NUMBER

ISA FUNCTION

S NORMALLY THO DIGITS, 10 THROUGH 99.

LOGP HUMBER I
A THIRD SPACE IS FOR SPILLOVER.
PLANT R_IS NOT NORMALLY SHOWN IF 1T

NUMBER 1S
CARRIES THE SAME NUMBER AS THE DRAWING.

2
FOR EXAMPLE Loy, | 1SSUED FOR PHASE O

B>

oan isioe

uoc[Tep s [ms
1SSUED FOR REVIEW / APPROVAL | AT g
| o o,

i Ll

[oiven

o I

ASHLAND SYNTHETIC FUELS, INC.
AIRCO ENERGY COMPANY. INC.

U.S. DEPARTMENT OF ENERGY
COOPERATIVE RGREEMENT
Ne. OC rceS 000R20717

BRECKINRIDGE PROJECT

DRCCKINRIDGE COUNTY PHABE ZERO KENTUCKY
PIPING & TNSTRUMENT DIAGRAMS
e e . -
OO 14222 OE-A-2 1

e e
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MABLOA 12/02/80 BH

GENERAL INSTRUMENTS

LOCAL MOUNTED

MAIN PANEL MOUNTED
BEHIND MAIN PANEL

LOCAL PANEL MOUNTED
BEHIND LOCAL PANEL

COMBINATION
2 SERVICES (NOTE 1, DWG. 0-EA-4)

SENSORS - FLOW

FE - ORIFICE PLATE
—] FO - RESTRICTION ORIFICE
ORIFICE PLATE IN

GUICK-CHANGE FITTING

VENTUR1 TUBE OR

FLOW NOZZLE

PITOT OR PITOT-VENTURI
TUBE

FORWARD-REVERSE
PITOT TUBE

FLUME

TURBINE OR PROPELLER
TYPE

ROTAMETER

Fe) IN-LINE INSTRUMENT
(NOTE 2, DWG. O-EA-4)

~

~

SENSORS - LEVEL

.
() GAGE GLASS OR FLOAT
L OR DISPLACEMENT TYFE
LEVEL INSTRUMENT
=
>

DIFFERENTIAL PRESSURE
TYPE (NOTE 3, OWG. 0-ER-4)

(NOTE 3, DWG. O-EA-4)

TANK-MOUNTED
DIFFERENTIAL PRESSURE
TYPE

INTERNAL BALL-FLOAT
TYPE

GAGE BOARD TYPE

T

SENSORS - PRESSURE

DIRECT CONNECTED

2

WITH DIRPHRAGM SEAL. PIPED

SENSOR - ANALYSIS

THROUGH-FLOW TYPE

o &

NON THROUGH-FLOW TYPE

SENSORS - TEMPERATURE

T1 - BIMETALLIC THERMOMETER
TW - THERMOWELL
TE - SINGLE SENSOR

DUAL SENSOR
(SHOWN WHEN BOTH ARE USED)

FILLED SENSOR

VALVES - ACTUATORS

PNEUMATIC DIAPHRAGM

H% DIAPHRAGM, PRESSURE BALANCED

ROTARY MOTOR (SHOWN TYPICALLY
WITH ELECTRIC SIGNAL)

5

PNEUMATIC CYLINDER,
SINGLE ACTING

,HYDRAULIC CYLINDER.
DOUBLE ACTING

PNEUMATIC CYLINDER.
DOUBLE ACTING

PNEUMATIC CYLINDER,
DOUBLE ACTING. WITH
PILOT VALVE

ELECTRO-HYDRAULIC (SHOWN)
OR_PNEUMATIC-HYDRAULIC
(SYMBOL P/H)

- SINGLE SOLENOID
% RESET AFTER LATCH

UNCLASSIFIED (TYPE OF
ACTUATOR TO BE_WRITTEN
ADJACENT TO THE SYMBOL)

—

VALVE BODY WITH
ACTUATOR - TYPICAL

(NOTE 4, DWG. D-EA-4)

FC

SELF-ACTUATED
DEVICES - FLOW

FLOW REGULATOR
(NOTE S, DWG. O-EA-4)
,_@_, SIGHT FLOW GLASS

SELF-ACTUATED
DEVICES - LEVEL

N

% 1 o iy B B B R

SELF-ACTUATED
DEVICES - PRESSURE

P @ PRESSURE REDUCING
REGULATGR

B,

PRESSURE REDUCING

REGULATOR
WITH EXTERNAL
PRESSURE TAP

DIFFERENTIAL PRESSURE
REDUCING REGULATOR
WITH INTERNAL Al
EXTERNAL PRESSURE TAPS

BACKPRESSURE_REGULATOR
SELF-CONTAINED

BACKPRESSURE REGULATOR
WITH EXTERNAL PRESSURE

PRESSURE RELIEF OR
SACCTY VALVC., ANGLC
PATTERN SPRING OR
WEIGHT LOADED. OR
WITH INTEGRAL PILOT

VACUUM RELIEF VALVE,
ANGLE PATTERN SPRING
OR_WEIOHT LOADED. OR
WITH INTEGRAL PILOT

PRESSURE AND VACUUM
RELIEF VALVE

RUPTURE DISK OR
SAFETY HEAD, FOR
PRESSURE RELIEF

RUPTURE DISK OR
SAFETY HEAD, FOR
VACUUM RELIEF

SELF-ACTURTED
DEVICES - TEMPERATURE

TEMPERATURE_REGULATOR,
FILLED SYSTEM TYPE

b

1.

FOR
SEE

HAND ACTUATED DEVICES

@
RESTRICTION ORIFICE
IN SIGNAL LINE

THO-WAY HAND CONTROL VALVE
IN PROCESS LINE
INOTE 6, DWG. G-EA-4)

MANUALLY ADJUSTABLE

THO-WAY HAND ACTUATED
SWITCHING VALVE IN
PNEUMATIC SIGNAL LINE

MISCELLANEOUS DEVICES

(NOTE 7, DWG. O-ER-4)

TYPICAL SYMBOL

7\
(W3}

D

SIGNAL RELAY
(NOTE 8, DWG. D-EA-4)

RELAY SIGNALS

N

>

%

SGUARE ROOT EXTRACTOR
VOLTAGE TO PNEUMATIC
CONVERTER

CURRENT TO PNEUMATIC
CONVERTER

VOLTAGE TO CURRENT
CONVERTER

ADD AND SUBTRACT
HIGH SELECT

LOW SELECT

HIRS

MULTIPLY

DIVIDE

ADDITIONAL RELAY SYMBOLS.
» TRBLE 2

1SA §5.1

-

&
&
©
©

PURGE DEVICE (MEANS OF REGULATING
PUR Y N PLACE OF THE
SYMBOL) . PURGE FLUID AND POWER
SUPPLIES ARE:

AIR SUPPLY

glﬁECTRICRL SUPPLY

HYDRAULIC FLUID SUPPLY
IGEN SUPPLY

WATER SUPPLY

“AND” INTERLOCK - EFFECTIVE
ONLY IF ALL INPUT EXIST

“OR” INTERLOCK - EFFECTIVE
IF ONE OR MORE INPUT EXISTS

ANALOG CONTROL SIGNAL

BURNER CONTROL SIGNAL

Hy (RS i L L
LEVEL RECULATOR WITH A
MECHANICAL LINKAGE :
VALVE BODIES & FAILURE MODES 1A "% 3| ISSUED FOR PHASE O . judc
e N 1SSUED FOR REVIEW / APPROVAL W‘
w. | o e [,
(NOTE 4, DHG. O-EA-4) [ eviow [omer
U.S. DEPARTMENT OF ENERGY
ATRCD BABRGY EONPAIY: Thc!!Cr GIUPRAALLYE Wateehen]
BRCCKINRIDGE PROJECT
[BRECKINRIDGE COUNTY PHRSE ZERO
SYMBOLS & LEGEND
PIPING & INSTRUMENT DIAGRAMS
s 0. e 0. .
4 14222 OE-A-3 1
. 34X44  “E" SIZE
8 7 6 1t 4 3 1



RABLIA 1Z/02/80 BH

FIRST LETTER (NOTE 89) SUCCEEDING LETTER(S) (NOTE 9)
e ey DISPLAY DEVICE CONTROL DEVICE (NOTE 5) MISCELLANEOUS DEVICE
o E TR CONTROL SELF OTHER FINAL LOCAL TEST_POINT RELAY. USER’S
INTEGRATING -~ 5 2
VERSRED 08, INLTIRTING YARLABLE: symgoL PRI TRANSMITTER INOICATOR RECORDER G RATon STATION CONTROLLER oA ACTURTED CONTROL s OBSERVATION ORNECTION compUTER CHOICE e
T ==, T T WA ALVE (FLEMENT oLASE (NOTE 16) HoTE £) T 1)
TYPICAL SYMBOL 1 3 O3t 1 R [ AL Can CIAR K Cic v ] 1z s e 3 [ 8 (N X
ANALYSIS (NOTE 11) A e AT AL R AAL ARH ARHL AK AC AV Az S P AY B AN Ax
BURNER FLAME 8 BE BT 81 87 BAL aC Bv &8s 86 &P [ 88 BN Bx
CONDUCTIVITY c 3 cr c1 R CAL ca CAHL [ o cz cs cr oY 8 o X
DENSITY (MASS) OR WEIGHT o 0E ot [ R oAL DAH DAHL [ oc ov oz 08 oP oy 0B N ox
VOLTAGE (EMF) € 3 €T £l R EAL EAH ERHL 3 EC [ Es EY ) e X
FLOW (NOTE 12 F FE T F1 R Fa1 FAL FAr FAHL K FC v Fov Fz Fs e P Fy F8 N FX
GAGING (DIMENSIONAL) B (3 ot o1 R GAL A GAHL oK o s oY 8 oN ox
RAND (MANURL) W He Y HOV [ WS [ Y
CURRENT 1 3 1T 11 R 1a1 1AL 178 TRHL 3 1c 1z 1s 1Y 18 N 1X
POWER 3 € i 1 R Ja1 JAL JAH AL K i 3z s I 8 N X
TIME K KT 1 a1 KAL KAH KAHL ke v Kz ks v @ kN Kx
LEVEL A 13 5] [ R LA [ LAHL T3 L v Lov 1z s 0 0 Ly 8 w [
MOTSTURE [ Ve T [ R WAL AH MAHL 3 MC W vz s ve [ 8 w X
USER'S CHOICE o
PRESSURE B PE PT Pl PR PAL PRH PAHL PK PC P POV Pz s PP PY 78 PN Px
PRESSURE DIFFERENTIAL P0 POT PO POR POAL POAH POAHL POK POC POV POCY POz 3
GUANTITY OR EVENT o ot [ R aa! GAL o GRHL [ oc o oz os ar o8 on ox
SPEED OR FREGUENCY s st st = sa1 SAL s SAHL s sC sz ss sy s8 SN sx
TEMPERATURE T e I I ® TAL TAH TRHL T« T ™ Tov 7z TS i3 T i ™ i
MULTIVARIABLE u [ w UAL UAH UAHL uw w [ Us uv ) N ux
VISCOSITY v [ v R VAL VAH VAHL 3 ve w vz vs e vy Ve w VX
WEIGHT W e Wt [ R Wa1 WAL WA WAHL [ we W Wz ws Wy 3 W W
UNCLASSIFIED (NOTE 14) X
VIBRATION [ vE T 1 R van s P Yy Ve ™ X
POSITION z 3 2 21 R ZAL 2AH ZRHL zc 2z zs 2y 28 N 2x
GENERAL NOTES
1. EXAMPLES OF THE USE OF TANGENTIAL INSTRUMENT CIRCLES TO 7. FOR_ROOT AND OTHER INSTRUMENT VALVES, SEE INSTRUMENT 12. FO - DESIGNATES FLOW RESTRICTION ORIFICE PROCESS COME i
DENGTE R SINGLE INSTRUMENT WITH THO VARIABLES AND/OR THO TREREAV 0N BETRTLE FF - BESIGNATES FLOR RATIO " e 1 RN Y COMECTED: BUT REICH 1o INTENOED FOR: TEMRG
0 VRSS! g 2 s secon, i FoR LK o BE IO R ST R P B e
:
'R PRESSURE RS A SOLENOID VALVE. 13, ALSFRS CHOICE LETTER B OR MFOR UNLISTED MEANINGS fo TRERISNATeEs Preseuee PO
THO FUNCTIONSt A DUFL'PILUT LEVEL INSTRUMENT, A DOUBLE SOLENOID VALVE 1S DRAWN WITH TWO SINGLE SOLENGIODS. THE MEARTNGS HICL BE DRFINED-ONCY DNGE FOR-THAT PROJECT R - BERISNATES [EMCRATURE POINT
RANSHITTER AND ONE CONTROLLER. 2 AND HAVE ONE MERNING, S THE FIRST LETTER AND ANOTHER W DRI ONATES MOl Nt
STUGLE MEANING RS THE BUCCEDING LETTER)
BE¥AETH ey conren VALYE i o e T R A T oo
STANDARD . . 18, THE LETTER X 18 FOR UNLISTED MCANINGS THAT MILL BE USED 19, TEXT EOATIOND AROUND INSTRUMENT BALLOONS™ GHALL BE
Ly ONCE OR YO ALIMITED EXTENT. IT WAV WAVE A7 NOWBER
2. THE_TYPE OF FLOW INSTRUMENT MAY BE NAMED DUTSIDE THE BF-MERNTNGS AL R FIRST LETTER AND ANY NOMBER OF MEANIHGS
INSTRUMENT CIRCLE, E.G. MAGNETIC FLOW METER. DISPLACEMENT 10. ANY FIRST LETTER MAY BE MODIFIED BY THE FOLLOWING LETTERS: As A"SUCCEEDING LETTER. EXCEPT FOR 119 USE KITH DISTINC-
METER, MASS FLOW METER, ETC. TIVE SYMBOLS, THE MEANINGS WILL BE OEFINED OUTSIOE T B .
g - ggemin 5 - SRS BRI Ifngl vl 4 < imageren o
3. THE UPPER INSTRUNENT LEAD LINE 1S OMITIED IF LEVEL 15 z z 2 TR (E.
THE UPPER INSTRUMENT LEAD LINE IS OMITTED 1F LEW @ © INTEGRATE OR TOTALIZE  (FGI - FLOW INTEGRATING INDICATOR: - - T a— 3 33 = VENDOR DESTONATOR (E.0. %)
HRBHARE, B AR in b P R R R PR R 5.
4. VALVE RONY PORTS THAT ARF (JNSEN TN NORMAI PFRATTON ARF e T e TERuS MAY B P AcEn SUTS BE H LA - DESIGNATES HIGH-HIGH | FVEL AL RRM
L T LI S R IR - ERIEETE TR
GARDLESS OF TWE TYPE OF ACTUATOR OR WHETHER THE ACTUATOR NOX L
1S ENERGIZED OR_DE-ENERGIZED DURING THIS MODE OF GPERATION B
e AL YERe, PO THAF CLOGES TRURG UESE CoAING 02 16. THE LETTER Z WHICH FOLLOKS A MEASUAED VARIASLE REPRESENTS
oRP ToATH FINAL DEVICES OTHER THAN CONTROL VALVES SUCH AS HYDRAULIC
P EOUPL1NGS, VARTABLE SHEED ORIVE: ACTURTOR: ETC,
RODED AFTER THE MERSURED VARIABLE DESIGNATION. €.G. Ve - jyeenny R Ay Y J-‘ e g R )
QIC DEGIGNATES ANALYSIS INDICATING CONTROL STATION. Nl araee HESPECTIVELYS
6. A HAND CONTROL VALVE HCV 1S A HAND-ACTUATED VALVE THAT
EITHER MODULATED A PROCESS STREAM OF 1S USED RS AN
INSTRUMENT BEVICE .
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